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S e s a v a l i 

 
naxSirwylebi da maTi warmoebulebi farTod arian 

gavrcelebulni bunebaSi da dominantur rols asruleben sa-

sicocxlo procesebSi. isini sxvadasxva warmoebulebis saxiT 

Sedian nebismieri cocxali organizmis ujredis 

SedgenlobaSi. nukleinis mJavebTan, cilebTan da lipidebTan 

erTad naxSirwylebi Seadgenen im rTul maRalmolekulur 

kompleqsebs, romlebic cocxali materiis safuZvels 

warmoadgenen. puris cxoba, merqnis gadamuSaveba, qaRaldis 

warmoeba, duRili – yovelive es uSualod aris 

damokidebuli naxSirwylebis gadamuSavebasTan. naxSirwylebi 

gvevlinebian fotosinTezis pirvelad produqtebad da, 

amgvarad, asruleben SemakavSirebeli xidis rols mineralur 

da organul nivTierebebs Soris.  

interesi naxSirwylebis qimiis mimarT ganuwyvetliv 

izrdeba mTel msoflioSi, rac imiT aris gamowveuli, rom 

es nivTierebebi monawileoben sxvadasxva bioqimiur 

procesebSi, dawyebuli organuli nivTierebis SeqmniT Cvens 

planetaze, damTavrebuli urTulesi imonoqimiuri 

reaqciebiT.  

naxSirwylebis qimiis miRwevebi uSualo gamoyenebas 

pouloben biologiis, medicinis, soflis meurneobis, 

bioteqnologiis, kvebis mrewvelobis da sxva dargebSi. 

naxSirwylebisagan iReben qaRalds, kino- da fotofirebs, 

xelovnur abreSums, celofans, plastmasebs, romlebic 

ramdenime aTas gradus temperaturas da aTeuli tonobiT 

datvirTvas uZleben. 

dRes Tanamedrove qimiuri mrewveloba, ZiriTadad 

emyareba navTobsa da bunebriv airs. maTgan Rebuloben 

organuli masalebis 95%-s. bunebrivi organuli nedleulis 

yvela maragi katastrofulad klebulobs yovelwliurad. 

amitom dRis wesrigSi dadga maTi sxva nedleuliT Secvlis 

problema. ukve ganxorcielebulia sawvavis miReba 

glukozisagan. Tu gaviTvaliswinebT imas, rom dedamiwaze 
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mzis energiis saSualebiT araorganuli nivTierebebisagan 

yovelwliurad warmoiqmneba, daaxloebiT, asi miliardi tona 

celuloza SeiZleba vTqvaT, rom organul naerTebs Soris 

yvelaze gavrcelebuli glukozaa, romlis naSTebisagan 

agebulia celuloza. energiis raodenoba, romelsac 

dedamiwis zedapiri mzisgan iRebs naxevari wlis 

ganmavlobaSi, ekvivalenturia navTobisa da qvanaxSiris 

mTeli maragisa dedamiwaze. 

naxSirwylebis biosinTezis marTvisa da qimiuri 

gardaqmnebis dauflebis Sedegad SesaZlebelia kacobriobis 

uzrunvelyofa sakvebiT, energiiT, nedleuliT 

mrewvelobisaTvis Zalian didi xnis perspeqtiviT _ sanam 

anaTebs mze. 

praqtikumi moicavs im ZiriTad reaqciebs, romlebic da-

maxasiaTebelia naxSirwylebisa da maTi warmoebulebisaTvis. 

ganxilulia karbonilisa da hidroqsilis jgufebis reaqcie-

bi, ujeri Saqrebisa da dezoqsiSaqrebis sinTezi, jaWvis 

damoklebis da gazrdis, agreTve naxSirbadis ConCxis 

cvlilebis reaqciebi, disaqaridebis sinTezi, martivi da 

rTuli naxSirwylebis gamoyofa bunebrivi obieqtebidan, 

kvlevis meTodebi. 
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Tavi I. bioorganul naerTTa dayofisa  

da gawmendis meTodebi 

 

qimikos-sinTetikosebisaTvis (rogorc laboratoriul, 

ise samrewvelo sinTezis dros) erT-erT umniSvnelovanes 

amocanas warmoadgens reaqciis saboloo produqtis rac 

SeiZleba sufTa saxiT miReba. 

nivTierebis agregatul mdgomareobaze (myari, Txevadi, 

airadi) damokidebulebis mixedviT iyeneben gawmendis sxvada-

sxva meTodebs. 

myari nivTierebebi minarevebisagan SeiZleba gasufTavebul 

iqnas gadakristalebis gziT. kristalizacia warmoadgens pro-

cess, romlis drosac myari nivTiereba romelime gamxsnelTan 

gacxelebiT xsnarSi gadadis da xsnaris Semdgomi gacivebiT 

isev myari saxiT gamoiyofa. gadakristalebis dros cdiloben 

SearCion gamxsneli, romelSic gasawmendi nivTierebis xsna-

doba mniSvnelovnad gansxvavdeba minarevebis xsnadobisagan. 

myari nivTierebis gadasakristaleblad gamoyenebuli gam-

xsneli unda akmayofilebdes Semdeg moTxovnebs: 

a) mocemuli nivTierebis mimarT unda iyos qimiurad 

indiferentuli rogorc oTaxis, ise duRilis temperaturis 

dros (magaliTad, spirtidan organuli mJavebis gadakris-

talebis dros SeiZleba warmoiqmnas rTuli eTerebi).  

b) gasasufTavebeli nivTiereba kargad unda ixsnebodes maRal 

temperaturaze da cudad _ dabalze; 

g)masSi Znelad(an Zalian mcired) unda ixsnebodes minarevebi; 

d) misgan advilad unda gamoiyofodes warmoqmnili kris-

talebi; 

e) gamxsneli kristalis zedapirs advilad unda scilde-

bodes garecxviTa da gaSrobiT.  

Tu gasasufTavebeli nivTiereba Znelad xsnadia romelime 

gamxsnelSi, maSin igi gamokristaldeba sufTa saxiT cxeli 

najeri xsnaris gacivebis dros, xolo minarevebi rCeba xsnar-

Si. xSir SemTxvevaSi myari organuli nivTierebis 

minarevebisagan gasufTaveba mxolod mravaljeradi 



 6 

kristalizaciis Sedegad aris SesaZlebeli, rac nivTierebis 

did danakargs iwvevs. saukeTeso Sedegi miiReba sxvadasxva 

gamxsnelis gamoyenebisas.  

gadakristalebis dros zogjer gamoiyeneba gamxsnelTa na-

revi. zog gamxsnelSi nivTiereba Zalian advilad ixsneba da 

gacivebiT xsnaridan ar gamoiyofa, xolo zogSi _ uxsnadia. 

Tavdapirvelad nivTierebas im gamxsnelSi xsnian, romelSic igi 

advilad ixsneba da miRebul xsnars umateben cxel gamxsnels 

(romelSic nivTiereba ar ixsneba) sanam xsnari odnav ar 

SeimRvreva. mcire raodenobiT pirveli gamxsnelis damatebiT am 

simRvrives xsnian da narevs oTaxis temperaturamde aciveben. 

kristalizaciiT myari organuli nivTierebis 

gasufTavebis dros xSirad miiReba muqad Seferili 

kristalebi. amis mizezia maT mier gaxsnili Seferili 

minarevebis an fisebis nawilobrivi adsorbireba. aseTi 

minarevebis mosacileblad xsnars amuSaveben gaaqtivebuli 

naxSiriT. xsnaris naxSiris wminda fxvnilTan 5-10 wuTis 

ganmavlobaSi duRebiT (Cveulebriv, naxSiris raodenoba 

Seadgens gasasufTavebeli nivTierebis 1-2%-s) da 

gafiltvriT miiReba gamWvirvale ufero xsnari, romlisganac 

gamoiyofa sufTa kristalebi. ar SeiZleba gaaqtivebuli 

naxSiris Camateba cxel xsnarSi, radgan am dros SeiZleba 

moxdes mZafri wamoduReba da xsnaris gadmoRvra WurWlidan. 

kristaluri nivTierebis sisufTavis dadgenis umartives 

kriteriums warmoadgens misi lRobis temperatura (sul 

mcire minarevic ki iwvevs mis cvlilebas). ucnobi 

nivTierebis gasufTavebas agrZeleben manam, sanam lRobis 

temperaturis gazrda ar Sewydeba. zogierT SemTxvevaSi 

gadakristalebis nacvlad iyeneben sublimacias. rogorc 

cnobilia, yoveli myari nivTiereba gacxelebiT jer 

Txevaddeba da Semdeg temperaturis aweviT gadadis airad 

mdgomareobaSi. Tumca zogierTi nivTiereba (benzois mJava, 

iodi da sxva) ar emorCileba am movlenas da gacxelebiT 

pirdapir gadadis airad mdgomareobaSi. am movlenas 

sublimacia ewodeba.  
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Txevad bioorganul nivTierebebs xSirad asufTaveben 

gamoxdiT Semcirebul wnevaze. Tu nivTiereba, atmosferul 

wnevaze dauSlelad ar ixdeba, igi unda gamoixados 

Semcirebuli wnevis pirobebSi. wylis orTqliT gamoxdas 

awarmoeben xelsawyoSi, romelic Sedgeba orTqlis wyaros, 

gamosaxdeli kolbis, macivrisa da mimRebisagan. 

nivTierebaTa dasayofad farTod iyeneben qromatografiis 

meTods, romelic pirvelad aRmoaCina rusma mecnierma m.cvet-

ma 1903 wels. igi damyarebulia narevSi Semavali 

komponentebis romelime adsorbentiT adsorbirebis unarze. 

m. cvetis mier SemoTavazebuli meTodi mdgomareobs SemdegSi: 

xsnars atareben minis svetSi, romelic avsebulia 

adsorbentiT (aluminis oqsidi, silikageli da sxva). svetSi 

xdeba narevis komponentebis STanTqma adsorbentis mier. am 

dros komponentebi, romelTa adsorbirebis unari ufro 

metia, STainTqmeba adsorbentis zeda SreSi, xolo is 

komponentebi, romlebic naklebad adsorbirebis unariT 

xasiaTdebian, gaivlis garkveul manZils da STainTqmeba 

momdevno fenebSi. Semdgom svets recxaven gamxsnelebiT, 

romelTa desorbirebis unari TandaTan izrdeba 

(petroleinis eTeri, benzoli, qloroformi da a.S.), 

komponentebi qveviT sxvadasxva siCqariT gadaadgildeba da 

iyofa srulad. 

ukanasknel xanebSi didi mniSvneloba eniWeba airad 

qromatografias, romelic imiT gamoirCeva, rom svetSi myari 

adsorbentis nacvlad Tavsdeba maRalmduRare siTxiT 

gaJRenTili forovani masa. gasayof nivTierebebs (orTqlis sa-

xiT) atareben inertuli airebis nakadSi. Txevadi faza sxvada-

sxva nivTierebis orTqls sxvadasxvagvarad ikavSirebs, ris 

gamoc svetidan gamodis drois sxvadasxva monakveTSi. 

Txevadi nivTierebis sisufTavis Sefasebis martiv kri-

teriums warmoadgens misi duRilis temperatura, simkvrive 

da gardatexis maCvenebeli. sufTa nivTierebebisaTvis es 

sidideebi erTnair pirobebSi yovelTvis mudmivia. 
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Tavi II. naxSirwylebis 

warmoebulebis sinTezi da gardaqmnebi 

  

2.1. monosaqaridebis anomeruli formebis 
gamoyofa 

 

monosaqaridebis cikluri formebi warmoadgenen ciklur 

naxevaracetalebs, romlebic miiReba martivi naxSirwylebis 

molekulaSi spirtuli da karboniluri jgufebis 

Sigamolekuluri ciklizaciiT. 

 Sigamolekuluri urTierTqmedebis Sedegad warmoiqmneba 

Termodinamikurad SedarebiT mdgradi xuTwevriani (furano-

zuli) da eqvswevriani (piranozuli) formebi. ciklur 

formaSi damatebiT Cndeba erTi xiraluri (asimetriuli) 

naxSirbadis atomi, romelsac ewodeba anomeruli naxSirbadi, 

xolo am anomeruli atomiT gamowveul stereoizomerul 

modifikaciebs _ - da -anomerebi.  

C

O

CH2OH

OH

OH

HO

6

54

3 2

1

O

CH2OH

OH

OH

OH

HO

6

54

3 2

1

O

CH2OH

OH

OH

OH

HO

6

54

3 2

1

:

O

H

H

D-glukozaD-glukopiranoza D-glukopiranoza
 

 

myar mdgomareobaSi monosaqaridebi imyofeba ciklur 

formaSi. imis mixedviT, Tu romeli gamxsneliT gadavakris-

talebT maT, miiReba - an -forma. magaliTad, spirtis an 

civi ZmarmJavas gamoyenebiT glukoza xsnaridan -formis sa-

xiT gamoiyofa, xolo piridinis an cxeli ZmarmJavas 

gamoyenebiT _ -formis saxiT. -forma SedarebiT cudad 

ixsneba wyalSi, vidre -forma. isini erTmaneTisagan 

gansxvavdebian xvedriTi brunvis sididiT (-anomeri 

polarizaciis sibrtyes abrunebs +112,2-iT, xolo -anomeri 
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- +19-iT. axladdamzadebuli TiToeuli anomeris xsnarSi 

SeiniSneba xvedriTi brunvis cvlileba mudmivi sididis 

(+52,5) miRebamde. es movlena (mutarotacia) aRmoCenil iqna 

1846 w. am dros erTi cikluri forma dayovnebisas 

RiajaWviani formis gavliT gadadis meore ciklur formaSi. 

garkveuli drois Semdeg maT Soris myardeba wonasworuli 

Tanafardoba.  
 

2.1.1. -D_glukopiranoza 

 

reaqtivebi: D-glukoza, yinulovani ZmarmJava, spirti. 

xelsawyoebi da sareaqcio WurWeli: qimiuri Wiqa, minis wkiri, 

pipeti, gamzomi cilindri, biuxneris Zabri, wylis abazana. 

               
2,5ml cxel wyalSi (wylis abazana) xsnian 5g D-gluko-

zas. qimiur Wiqas gadmodgamen wylis abazanidan da umateben 

10ml civ yinulovan ZmarmJavas. TandaTan warmoiqmneba uwylo 

-D-glukopiranozis kristalebi, romelsac filtraven 

biuxneris Zabrze da recxaven spirtiT. gamosavlianoba 4g 

(80%). []D  +110 (wyali). 

 
literatura: Hudson C., Dale G. J. Am. Chem. Soc., 1917, 39, 320. 

 

 

 

 

 

 

 

 

OH

o

o

o

O

CH2OH
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CH2OH

OH

OH

OH
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2.1.2. -D-glukopiranoza 
 

 

 

 

 

 

 

 

 

reaqtivebi: D-glukoza,  yinulovani ZmarmJava, spirti. 

xelsawyoebi da sareaqcio WurWeli: qimiuri Wiqa, minis wkiri, 

mrgvalZira kolba, ukumacivari, gamzomi cilin-dri, 

biuxneris Zabri, wylis abazana. 

5g D-glukozisa da 10ml wylis narevs acxeleben wylis 

abazanaze glukozis gaxsnamde. Semdeg umateben winaswar 

100C-mde gacxelebul 6ml yinulovan ZmarmJavas. morevis 

pirobebSi produqti swrafad kristaldeba, romelsac 

filtraven biuxneris Zabrze. miRebuli nivTiereba Seicavs 

daaxloebiT 93% -formas. []D  +24,5 (wyali). 

 
literatura: Hudson C., Dale G. J. Am. Chem. Soc., 1917, 39, 320. 
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2.2. monosaqaridebis karbonilis jgufis reaqciebi 

  
Cveulebrivi aldehidebisa da ketonebisagan gansxvavebiT 

Saqrebi warmoadgenen ciklur naxevaracetalebsa da 

naxevarketalebs, romlebic ar Seicaven Tavisufal 

karbonilis jgufebs. magram, radganac Saqrebis 

naxevaracetaluri forma imyofeba tautomerul 

wonasworobaSi aciklur formasTan, amitom naxSirwylebs 

axasiaTebs aldehidebisa da ketonebisaTvis damaxasiaTebeli 

reaqciebi. 

monosaqaridebis karbonilis jgufisaTvis damaxasiaTebel 

reaqciebs miekuTvneba reaqciebi nukleofiluri azotis 

Semcvel naerTebTan: 

1. reaqcia hidroqsilaminTan _ oqsimebis warmoqmna; 

2. reaqciebi hidrazinTan (fenilhidrazinTan) _ 

fenilhidrazonebisa da fenilozazonebis warmoqmna. 

hidrazonebi wyalSi xsnadi nivTierebebia. isini kargad 

kristaldebian, ris gamoc maT Saqrebis identifikaciisaTvis 

iyeneben. 

ozazonebi miiReba Saqrebze Warbi fenilhidrazinis 

moqmedebiT. fenilozazonebi (yviTeli an narinjisferi) 

wyalSi uxsnadi nivTierebebia, kargad kristaldebian. isini 

did rols asruleben naxSirwylebis qimiaSi. maT iyeneben 

narevSi Saqrebis identifikaciisaTvis, naxSirbadis jaWvis 

SedarebiTi konfiguraciis Sesaswavlad. 

susti damJangavebis (CuSO4 da sxv.) moqmedebiT 

ozazonebi gardaiqmneba azotriazolebad, romelTac 

fiqsirebuli lRobis temperatura aqvT. maT ZiriTadad 

iyeneben Saqrebis identifikaciisaTvis. 
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2.2.1. DD_glukozis fenilozazoni 

 
 

 

 

 

 

 

 

 

 

 

reaqtivebi: D-glukoza, fenilhidrazini, 50%-iani Zmar-

mJava, 50%-iani eTilis spirti. 

xelsawyoebi da sareaqcio WurWeli: mrgvalZira kolba, 

ukumacivari, pipeti, gamzomi cilindri, Zabri, konusuri 

kolba, wylis abazana. 

 

kolbaSi, romelsac morgebuli aqvs ukumacivari, 

aTavseben 0,1g glukozas, 2ml wyals, 0,2g axladgamoxdil 

fenilhidrazins (frTxilad! sawamlavia), 0,2mg 50%-ian 

ZmarmJavas. Nnarevs acxeleben mduRare wylis abazanaze. 10_15 

wuTis Semdeg gamoyofas iwyebs ozazonis wvrili mogrZo 

kristalebi. Nnarevs acxeleben 1-1,5 sT-is ganmavlobaSi, 

aciveben, miRebul ozazons filtraven da gadakristalebas 

axdenen 50%-iani eTilis spirtidan. warmoiqmneba D-

glukozis fenilozazonis Ria yviTeli feris wvrili 

kristalebi, romelTac filtraven da aSroben. TlR. 

205_207C; []D -1,5 (piridini).  

 
literatura: Fischer E. Ber., 1886, 19, 1921. 
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2.2.2. D_manozis fenilhidrazoni 
 

CHO

HO

HO

OH

OH

CH2OH

HC

HO

HO

OH

OH

CH2OH

C6H5NHNH2

CH3COOH

N NHC6H5

 

reaqtivebi: D-manoza, fenilhidrazini, yinulovani ZmarmJava.  

xelsawyoebi da sareaqcio WurWeli: qimiuri Wiqa, pipeti, gamzomi 
cilindri, biuxneris Zabri, minis wkiri, wylis abazana. 

 

5ml wyalSi xsnian 1g manozas, umateben 0,75ml 

fenilhidrazins da 0,75ml yinulovan ZmarmJavas. narevs 

ureven minis wkiriT erTgvarovani masis miRebamde.Aamis 

Semdeg iwyeba wyalSi Znelad xsnadi D-manozis 

fenilhidrazonis kristalizacia. 1 sT-is Semdeg kristalebs 

filtraven, recxaven civi wyliT da akristaleben mduRare 

wylidan (80-100-jeradi raodenobiT). miRebuli produqti 

kristaldeba yviTeli prizmebis saxiT. gamosavlianoba 1,2g 

(80%) TlR. 119-200C; []D -26,6 (piridini).     
 

literatura: Votoček E.  Ber., 1904, 37, 3855. 

 

 

 

 

 

 

 

 

 

 

 

 

 

20 
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2.2.3. N-fenil-D-glukotriazoli 

 

 

reaqtivebi: D-glukozis fenilozazoni, Sabiamani, butilis spirti.  
 

xelsawyoebi da sareaqcio WurWeli: mrgvalZira kolba, ukumacivari, pipeti, 

gamzomi cilindri, Zabri, konusuri kolba, wylis abazana. 

 

mrgvalZira kolbaSi, romelsac morgebuli aqvs ukumaci-

vari, aTavseben 1g fenilozazons (amocana 2.2.1), 120ml 

wyals, 1,5g CuSO45H2O da 1ml buTilis spirts. narevs adu-

Reben wylis abazanaze naleqis srul gaxsnamde (1,5 sT), 

romlis drosac xsnaris Seferiloba cisferidan gadadis 

mwvaneSi. miRebul cxel xsnars filtraven. Ffiltrats aor-

Tqleben vakuumSi 1ml-mde. darCenil masas anzaveben 10ml 

eTilis spirtiT da aciveben 18 sT-is ganmavlobaSi. 

gamoiyofa wvrili nemsiseburi kristalebi, romelTac 

filtraven da aSroben haerze. TlR. 193_194C; []   _81,5 

(piridini). 

 
literatura: Hann R., Hudson C. J Am. Chem. Soc., 1944, 66, 735. 
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2.3. karboqsilSemcveli naxSirwylebi 
 

karboqsilSemcvel naxSirwylebs miekuTvneba aldonis, 

aldaris, uronis da saqarinis mJavebi.  

susti damJangavebis moqmedebiT (mag. bromiani wyliT) 

advilad iJangeba monosaqaridis naxevarcetaluri jgufi da 

warmoiqmneba aldonis mJava: 

 
CH=O

(CHOH)n

CH2OH

COOH

(CHOH)n

CH2OH

[O]

 
aldonis mJavebs axasiaTebs polihidroqsimJavebis 

Tvisebebi. maTTvis damaxasiaTebelia laqtonizaciis unari. 

wyalxsnarebSi myardeba wonasworoba aldonis mJavasa da 

xuTwevrian (1,4 anu ) da eqvswevrian (1,5 anu ) laqtonebs 

Soris, magaliTad: 

Zlieri damJangavebis moqmedebiT (mag. HNO3) aldozis ki-

dura jgufebi (aldehiduri da pirveladspirtuli) erTdro-

ulad iJangeba karboqsilis jgufamde da warmoiqmneba gli-

karis mJavebi: 
CH=O

(CHOH)n

CH2OH

COOH

(CHOH)n

COOH

[O]

 

ori karboqsilis jgufis Semcvelobis gamo glikaris mJa-

vebi warmoqmnian rogorc mono-, ise dilaqtonebs, magaliTad: 

=O

O

OH

OH

CH2OH

OH
O

CH2OH

OH

O

OH

H

=O

COOH

OH

OH

CH2OH

HO

OH

D-glukonis mJava1,4-laqtoni 1,5-laqtoni 
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COOH
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O

O
C

HO

COOH

O

O

OH

OH OH
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O
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C

O

O

O

C
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OH
O

OH
O

O

1,4-laqtoni 1,5-laqtoni

1,5;3,6-laqtoni

D-glukaris mJava

3,6-laqtoni

2,6-laqtoni

1,5;3,6-dilaqtoni

1,5;2,6-dilaqtoni 1,4;2,6-dilaqtoni

O O

 
uronis mJavebi warmoadgens naxSirwylebs, romlebSic 

pirveladi spirtuli jgufi daJangulia karbonilis jgufad: 

CH=O

(CHOH)n

COOH  

uronis mJavebi farTod aris gavrcelebuli bunebaSi da 

axasiaTebs mniSvnelovani biologiuri aqtiuroba. isini advilad 

warmoqmnian laqtonebs. maT misaRebad winaswar icaven aldozis 

naxevaracetalur jgufs (glikozidebis an alkilidenuri 

warmoebulebis saxiT) da Semdeg axdenen daJangvas, magaliTad: 

 

 

 

 

 

 

 
O

O

OH

C

HO

COOH

OH

OH

CH2OH

HO

OH

D-glukonis mJava
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O
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H

O
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O
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OCH3
H

O

COOH

OH

O

OH

H

[O] H
~OH

O=

~OH

CH=O 

         COOH 
    D-glukuron-3,6-laqtoni 

    D-glukuronis mJava 
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saqarinuli mJavebi warmoadgenen erTfuZian 

hidroqsimJavebs, empiriuli formuliT CnH2nOn, romelTac 

igive Sedgeniloba gaaCniaT, rac Sesabamis naxSirwylebs. maT 

Rebuloben aldozebze tuteebis moqmedebiT. naxSirbadovani 

ConCxis mixedviT arsebobs saqarinuli mJavebis sami tipi: 

metasaqari-nis mJava (1), saqarinis mJava (2) da izosaqarinis 

mJava (3): 
 

 

 

 

 

 

 

literatura: 1. Кочетков Н.К., Бочков А.Ф., Дмитриев Б.А., Усов А.И., 

Чижов О.С., Шибаев В.Н. Химия углеводов. М., Изд-во 

"Химия", 1967. 

2. Гахокидзе Р.А. Успехи химии, 1981, 49, 420. 
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2.3.1. kalciumis D- (an L-) arabonati 

reaqtivebi: D- an L-arabinoza, bromi, 10%-iani natriumis tu-

tis xsnari, kalciumis karbonati, 30%-iani meTanoli.  

xelsawyoebi da sareaqcio WurWeli: oryela kolba, meqanikuri 

sarevela, kompresori, biuxneris Zabri. 

 

100ml wyalSi xsnian 20g D- an L-arabinozas. xsnars uma-

teben 9ml broms da ureven meqanikuri sareveliT bromis 

srul gaxsnamde. xsnars toveben sibneleSi ori Ramis ganmav-

lobaSi. haeris nakadiT (kompresori) bromis mocilebis Sem-

deg (amwovi karada) warmoqmnil bromwyalbadmJavas aneitra-

leben natriumis tutis 10%-iani xsnariT da miRebul masas 

aduReben 30 wT-is ganmavlobaSi 20g kalciumis karbonatTan 

erTad. gafiltvris Semdeg ltrats toveben mTeli Ramis 

ganmavlobaSi macivarSi. gamoyofil kalciumis arabonatis 

TeTri feris kristalebs filtraven, recxaven 30%-iani me-

TanoliT da aSroben haerze. gamosavlianoba 110g (71%). 
 

literatura: Березовский В.М., Родионова Е.П. Сборник статей по общей 

химии. Изд-во АН СССР, 1953, 2, 939. 
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2.3.2. kalciumis D-glukonati 
 

CHO

OH

HO

OH

OH

CH2OH

1. HBrO

2. CaCO3

COOCa1/2

OH

HO

OH

OH

CH2OH  
reaqtivebi: D-glukoza, bromi, tyviis fuZe acetati, 

gogirdwyalbadi, CaCO3, gaaqtivebuli naxSiri.  

xelsawyoebi da sareaqcio WurWeli: mrgvalZira kolba, viurcis 

kolba, faifuris jami, Zabri, vakuum-amaorTqlebeli.  

 

mixexilsacobian kolbaSi aTavseben 300ml wyals, 

romelSic xsnian 50g uwylo D-glukozas da 100g broms. 

miRebul narevs ayovneben oTaxis t-ze 3 dRe-Ramis 

ganmavlobaSi, perioduli njRrevis pirobebSi bromis srul 

gaxsnamde. Semdgom xsnari gadaaqvT 1 l viurcis kolbaSi, 

aTavseben mduRare wylis abazanaze da wylis vakuumze gada-

denian broms da qvebromovan mJavas nawils. gadadenas agrZe-

leben vidre Ria yavisferi xsnari ar gauferuldeba. 

darCenil xsnars anzaveben 500ml gamoxdili wyliT da  

filtraven, recxaven civi wyliT. filtratSi tyviis ionis 

mTlianad daleqvis mizniT atareben gogirdwyalbads. 

gafiltrul xsnars aduReben 30 wT 30g kalciumis karbo-

natTan erTad, filtraven da filtrats aorTqleben 100ml-

mde. gacivebis Semdeg kristalizaciis dasaCqareblad SeaqvT 

kalciumis glukonati. xsnars toveben macivarSi 2 saaTi. 

gamoyofil kristalebs filtraven, xsnian mcire raodenobis 

cxel wyalSi da aduReben 0,5g gaaqtivebul naxSirTan 

erTad, filtraven da filtrats toveben 24 sT macivarSi. 

miiReba 30g kalciumis glukonatis ufero kristalebi.  
 

literatura: 1. Fischer E. Anleitung zur Zur Darstellung Organischer   

Präparate. Braunschweig, 1920, 83. 

  2.    Kiliani H. Ber., 1929, 62, 588.  
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2.3.3. kalciumis D-galaqtonati 
 

 

 

 

 

 

 

 

reaqtivebi: D-galaqtoza, vercxliswylis acetati, go-

girdwyalbadi, kalciumis karbonati, 30%-iani meTanoli.  

xelsawyoebi da sareaqcio WurWeli: mrgvalZira kolba, 

ukumacivari, wylis abazana, vakuum-amaorTqlebeli, biuxneris 

Zabri. 
 

250ml mrgvalZira kolbaSi, romelsac morgebuli aqvs 

ukumacivari, aTavseben 9g D-galaqtozas, 100ml wyalsa da 

32g vercxliswylis acetats. sareaqcio narevs aduReben 1 

saaTis ganmavlobaSi (dasawyisSi gacxelebisas narevi ixsneba 

da swrafad gamoiyofa vercxliswylis acetatis ufero 

kristalebi), cxel xsnars filtraven, naleqs recxaven 

100ml aduRebuli wyliT. filtratebs aerTianeben, 

gogirdwyalbadis gatarebiT acileben vercxliswylis ionebs 

da gafiltvris Semdeg aorTqleben wylis vakuumSi 

(ZmarmJavas mocilebis mizniT). miRebul sirofs xsnian 50 

ml wyalSi, aduReben Warb kalciumis karbonatTan, 

filtraven da gacivebis pirobebSi umateben 5-10ml spirts. 

macivarSi erTi RamiT dayovnebisas gamoiyofa kalciumis D-

galaqtonatis kristalebi, romelsac filtraven, recxaven 

30%-iani meTanoliT da aSroben haerze. gamosavlianoba 5g 

(44%). 
 

literatura: Дорофеенко Г.Н.  Укр. хим. журн., 1961, 27, 114. 
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2.3.4. aldonis mJavebis kaliumis marilebi 

reaqtivebi: aldoza, sublimirebuli iodi, abs. meTanoli, 

eTeri, yinuliani wyali, 4%-iani kaliumis tute.  

xelsawyoebi da sareaqcio WurWeli: samyela kolba (500ml), 

sarevela, Termometri, biuxneris Zabri, sawveTi Zabri. 
 

500ml-ian samyela kolbaSi, romelsac morgebuli aqvs 

sarevela, Termometri da sawveTi Zabri, SeaqvT 5,7g 

sublimirebuli iodi, 80ml absoluturi meTanoli da 

xsnars morevis pirobebSi acxeleben 40C-mde ori saaTis 

ganmavlobaSi. 

miRebul iodian xsnars morevis pirobebSi umateben 

0,01moli aldozas, romelic gaxsnilia meTanolSi (0,01moli 

naxSirwyals xsnian 3ml wyalSi da miRebul sirofs 

umateben 25ml meTanols) da 15 wT-is ganmavlobaSi wveT-

wveTobiT umateben 65ml 4%-ian KOH-is xsnars absolutur 

meTanolSi. narevs ureven 10 wT-is ganmavlobaSi da umateben 

kidev 50ml 4%-ian KOH-is xsnars absolutur meTanolSi. 

xsnari iRebs moyviTalo-Calisfers. Tu es Seferva, romelic 

gamowveulia iodiT, SenarCunebulia, umateben kidev 1-2ml 

kaliumis tutis xsnars. narevs ureven 10 wT, aciveben 

yinuliani wyliT, filtraven biuxneris Zabrze, naleqs rec-

xaven meTilis spirtiT, eTeriT da aSroben haerze. 

am meTodiT miiReba kaliumis marilebi Semdegi 

gamosavlianobiT: kaliumis D-glukonati 2,2g (92%), 

kaliumis D-galaqtonati 2g (85%), kaliumis L-arabonati 

1,6-1,7g (80-85%), kaliumis D-manonati 0,8g (30%). 

 
literatura: Moore S., Link H.  J. Biol. Chem., 1940, 133, 293. 

 

CH3OH

CHO

(CHOH)n

CH2OH

I2, KOH

CH2OH

(CHOH)n

COOK
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2.3.5.  2,3,4,5,6-penta-O-acetil-D-glukonis mJava 

 

reaqtivebi: kalciumis glukonati, ZmarmJavas anhidridi, 67%-

iani qloris mJava, qloroformi, uwylo natriumis sul-

fati, toluoli, yinuliani wyali.  

xelsawyoebi da sareaqcio WurWeli: samyela kolba, meqanikuri 

sarevela, Termometri, vakuum-amaorTqlebeli, wylis abazana. 

 
samyela kolbaSi, romelsac morgebuli aqvs meqanikuri 

sarevela da Termometri aTavseben 4g 67%-ian qloris 

mJavas, 30ml ZmarmJava anhidrids da morevis pirobebSi nel-

nela umateben 5g kalciumis glukonats ise, rom narevis 

temperaturam ar aiwios 38-40C-ze zeviT. narevs acxeleben 

wylis abazanaze marilis srul gaxsnamde. oTaxis 

temperaturamde gacivebis Semdeg narevi gadaaqvT yinulian 

wyalSi (morevis pirobebSi). produqts wvlilaven 

qloroformiT (320ml). qloroformian gamonawvlils 

recxaven wyliT da aSroben uwylo natriumis sulfatiT. 

filtrats aorTqleben wylis vakuumSi (40C). darCenil 

masas akristaleben toluolidan. gamosavlianoba 6,5g 

(69%). TlR. 110-111C; [] 18

D
+11,5 (c 0,43, qloroformi). 

 

 

literatura: Жданов Ю.А., Корольченко Г.А., Дорофеенко Г.И., Гатько 

Г.Г.  ЖОХ, 1969, 69, 1128. 
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2.3.6.  2,3,4,5,6-penta-O-acetil-D-glukonis mJavas  

qloranhidridi 

 

 

reaqtivebi: 2,3,4,5,6-penta-O-acetil-D-glukonis mJava, abs. 

eTeri, xuTqloriani fosfori, abs. petroleinis eTeri.  

xelsawyoebi da sareaqcio WurWeli: erTyela kolba, ukumacivari, 

Termometri, wylis abazana. 
 

xsnars, romelic Seicavs 70ml absolutur eTerSi 

gaxsnil 7g 2,3,4,5,6-penta-O-acetil-D-glukonis mJavas, 

umateben 4.9g xuTqlorian fosfors. narevs aduReben 1 sT 

wylis abazanaze. miRebul xsnars anzaveben 280ml 

absoluturi petroleinis eTeriT da toveben macivarSi 2-3 

dRis ganmavlobaSi. xsnaridan gamoiyofa TeTri feris 

kristaluri nivTiereba. gamosavlianoba 6g (82,19%). TlR. 

68-71C. 

am meTodiT miiReba aseve penta-O-acetil-D-galaqtonis 

mJavas (TlR. 70-72C) da tetra-O-acetil-L-arabonis mJavas 

(TlR. 73-75C) qloranhidridebi. 
 

literatura: Браун Н., Кук Н. Синтезы органических препаратов. ИЛ, 1964, 

12, 129.  
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2.3.7. L-arabonis mJavas 1,4-laqtoni 

 

reaqtivebi: kalciumis L_arabonati, mJaunmJava, acetoni.  

xelsawyoebi da sareaqcio WurWeli: oryela kolba, wylis abazana, 

vakuum-amaorTqlebeli, biuxneris Zabri. 

 

100ml cxel wyalSi xsnian 3,5g kalciumis L_arabonats 

da umateben 10g mJaunmJavas, gaxsnils 30ml wyalSi. narevs 

aduReben kalciumisa da oqsalatis ionebis mocilebamde 

(sinji kalciumisa da oqsalatis ionebze). kalciumis oqsa-

latis naleqs filtraven da recxaven cxeli wyliT. 

arabonis mJavas xsnars aorTqleben wylis vakuumze 

sirofisebri masis miRebamde, darCenil masas acxeleben 3 

sT-is ganmavlobaSi mduRare wylis abazanaze, cxel sirofs 

xsnian 20ml mSral acetonSi da toveben macivarSi. 

gamosavlianoba 15g (68,5%). TlR. 96-97C. 

 
literatura: Березовский В.М., Курдюкова В.А. ДАН СССР, 1951, 76, 839. 
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2.3.8.  2,3,4,5-tetra-O-acetil-D-lorwos mJava 

 

reaqtivebi: lorwos mJava, ZmarmJava anhidridi, 57%-iani 

qloris mJava, spirti, yinuliani wyali.  
xelsawyoebi da sareaqcio WurWeli: samyela kolba, meqanikuri 

sarevela, sawveTi Zabri, ukumacivari, biuxneris Zabri, wylis 

abazana, saSrobi karada. 

 

1 litrian samyela kolbaSi, romelsac morgebuli aqvs 

meqanikuri sarevela, sawveTi Zabri da ukumacivari, aTavseben 

105g lorwos mJavas da 420ml ZmarmJava anhidrids. miRebul 

suspenzias sawveTi Zabridan morevis pirobebSi wveT-wveTo-

biT umateben 2ml 57%-ian qloris mJavas. sareaqcio narevs 

1,5 sT-is ganmavlobaSi ureven wylis abazanaze (75-80C), 

Semdeg gadaaqvT 3l yinulian wyalSi da toveben ramdenime 

saaTiT Warbi ZmarmJava anhidridis dasaSlelad. tetra-O-

acetil-lorwos mJavas ufero naleqs filtraven, recxaven 

wyliT ZmarmJavas srul mocilebamde. saSrob karadaSi 100-

110C-ze dayovnebis Semdeg (2sT) tetra-O-acetil-lorwos 

mJavas gamosavlianobaa 154-160g (81,5-85%). TlR. 238C. spir-

tidan gadakristalebis Semdeg produqtis TlR. 243C-ia. 

 
literatura: Толенс Б., Эльснер К.  Краткий справочник по химии 

углеводов. ГОНТИ, 1938, стр. 398. 
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2.3.9.  2,3,4,5-tetra-O-acetil-D-lorwos mJavas  

diqloranhidridi 

reaqtivebi: 2,3,4,5-tetra-O-acetil-lorwos mJava, qlorofor-

mi, xuTqloriani fosfori, petroleinis eTeri, yinuli.  

xelsawyoebi da sareaqcio WurWeli: samyela kolba, ukumacivari, 

wylis abazana, meqanikuri sarevela, biuxneris Zabri, vakuum-

eqsikatori. 

 

samyela kolbaSi, romelsac morgebuli aqvs meqanikuri 

sarevela da ukumacivari, aTavseben 75,6g tetra-O-acetil-

lorwos mJavas, 300ml mSral qloroforms da 93,6g xuT-

qlorian fosfors (amwov karadaSi!). sareaqcio narevs 

acxeleben 45 wT wylis abazanaze morevis pirobebSi, Semdeg 

aciveben yinuliT 0C-mde. miRebul diqloranhidrids 

filtraven biuxneris Zabrze, recxaven civi qloroformiT, 

petroleinis eTeriT da aSroben vakuum-eqsikatorSi. 

gamosavlianoba 77g (94%). TlR. 178-179C. 

 
literatura: Дорофеенко Г.Н. Методы получения химических реактивов и 

препаратов. Вып.2, 1961, 13. 
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2.3.10. -D-glukuronis mJava 
 

 

 

 

 

 

 

 

 

 

 

 

 

reaqtivebi: monoacetonglukoza (gv. 64), NaHCO3, Pt/C, NaCl, 

CaCl2,  mJaunmJava, gaaqtiurebuli naxSiri, eTanoli.  

xelsawyoebi da sareaqcio WurWeli: samyela kolba (3l), 

ukumacivari, wylis abazana, meqanikuri sarevela, biuxneris 

Zabri, vakuum-amaorTqlebeli, orTqlis abazana. 

 

monoacetonglukozis (1) daJangva 1,2-O-izopropiliden-

-D-glukofuranuronis mJavad (2). 60g 

monoacetonglukozas xsnian 900ml wyalSi samlitrian 

samyela kolbaSi, umateben 5,7g natriumis bikarbonats, 

gaxsnis Semdeg SeaqvT 6,8g katalizatori (platina 

gaaqtiurebul naxSirze) da narevs energiulad ureven 50C 

temperaturaze. roca xsnaris pH 7-ze dabla daiwevs, kidev 

umateben 5,7g natriumis bikarbonats. am operacias imeoreben 

manam, sanam ar daixarjeba 22,7g natriumis bikarbonati, 

xolo xsnaris pH-is mniSvneloba ar miaRwevs 7-s. daJangvis 

dasrulebas, Cveulebriv, sWirdeba 7-11 sT. miRebuli 

narevidan katalizators acileben gafiltvriT da recxaven 

natriumis qloridis cxeli ganzavebuli xsnariT. 

filtratsa da Canarecx wylebs aerTianeben da 

akoncentrireben vakuumSi 175ml-mde. miRebul xsnars 

acxeleben 70C temperaturaze da umateben kalciumis 

qlorids mJaunmJavas dasaleqad. gafiltvris Semdeg xsnars 

amuSaveben 13g kalciumis qloridis najeri xsnariT. 15-20C 

temperaturamde gacivebisas (30 wT) gamokristaldeba 1,2-O-
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izopropiliden--D-glukuronis mJavas kalciumis marili, 

romelsac acileben gafiltvriT. produqts recxaven 0C 

temperaturamde gacivebuli wyliT da aSroben haerze. 

kalciumis marilis hidratis gamosavlianobaa 41,8g (47%). 

1,2-O-izopropiliden--D-glukofuranuronis mJavas 

kalciumis marilis hidrati Seicavs 5,5 molekula wyals. 

-D-glukofuran-6,3-laqtoni (3). 10,1g mJaunmJavas dihi- 

drats 275ml wyalSi 90-100C temperaturaze morevis piro-

bebSi umateben 48,6g 1,2-O-izopropiliden--D-gluko-fura-

nuronis mJavas kalciumis marilis hidrats. miRebul narevs, 

romelic Seicavs, warmoqmnil 1,2-O-izopropiliden--D-glu-

kofuranuronis mJavas (2) acxeleben moreviT 1,75sT, bolo 

naxevar saaTs umateben gaaqtivebul naxSirs. mudmivi 

moculobis SesanarCuneblad periodulad umateben wyals. 

gafiltrul narevs akoncentrireben orTqlis abazanaze 

kristalizaciis dawyebamde, Semdeg swrafad aciveben 20C 

temperaturamde. 2 sT-is Semdeg kristalur produqts 

filtraven, recxaven civi eTanoliT da aSroben 50C 

temperaturaze. gamosavlianoba 21,3g (81%). TlR. 175-176C. 

SeniSvna: katalizatoris (Pt/C) momzadeba. gaaqtivebul nax-

Sirs Ramis ganmavlobaSi amuSaveben marilmJavaTi (1:1), filtraven, 

wyliT recxaven mJavas mosacileblad. 87g naxSirs aSroben ramde-

nime saaTs 100C t-ze da amateben platinaqlorwyalbadmJavas 

(H2PtCl66H2O) xsnars 600ml wyalSi, romelic moTavsebulia 1,5l-

ian WiqaSi. xsnars meqanikuri morevis pirobebSi aneitraleben, 

frTxilad umateben natriumis bikarbonats, Semdeg acxeleben 

wylis abazanaze 80C temperaturamde da 45 wT-is ganmavlobaSi 

umateben 55ml 38%-ian formaldehids. warmoqmnil WianWvelmJavas 

gasaneitraleblad da susti tute aris SesanarCuneblad formal-

dehidTan erTad porciobiT umateben natriumis bikarbonats. 

formaldehidis damatebis Semdeg xsnars ayovneben 2 saaTs 80C t-

ze mudmivi morevis pirobebSi, Semdeg aciveben oTaxis t-ze, 
filtraven da katalizators recxaven kaliumis qloridis cxeli 

xsnariT da, bolos, cxeli wyliT (qlorionis mocilebamde). 

literatura: Mehltretter C.L., Alexander B.H., Mellies R.L., Rist C.E. 

J.Am.Chem. Soc., 1951, 73. 2424. 
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2.3.11. D-glukonis mJavas bis(2-qloreTil)amidi 

reaqtivebi:2,3,4,5,6-penta-O-acetil-D-glukonis mJavas qloran-

hidridi, bis(2-qloreTil)amini, benzoli, marilmJava(10%), 

NaCl, CaCl2,  acetoni, gaaqtivebuli naxSiri, konc. HCl. 

xelsawyoebi da sareaqcio WurWeli: mrgvalZira kolba, 

meqanikuri momrevi, vakuum-Termostati. 
 

2,3,4,5,6-penta-O-acetil-D-glukonis mJavas bis (2-qlor- 

eTil)amidi (1). 4,2g bis(2-qloreTil)aminis civ benzolian 

xsnars umateben 2,9g 2,3,4,5,6-penta-O-acetil-D-glukonis 

mJavas qloranhidridis benzolian xsnars da ureven 30 wT 

civad da kidev 30 wT oTaxis t-ze. naleqs filtraven da 

recxaven benzoliT. benzolxsnars recxaven 10%-iani marilm-

JavaTi da natriumis qloridis najeri xsnariT, aSroben 

kalciumis qloridiT. gamxsnels aorTqleben. narCens xsnian 

acetonSi, auferuleben naxSiriT da akoncentrireben. Pro-

duqts akristaleben acetonidan. gamosavlianoba 4,3g (80%). 

TlR. 138-139C; []  +38 (qloroformi). 

D-glukonis mJavas bis(2-qloreTil)amidi (2). 2g aceti-

lirebul amids (1) acxeleben 2ml konc. HCl-Tan erTad 1sT 

50C t-ze. HCl-s aorTqleben. narCens umateben mcire 

raodenobiT acetons, romelic Seicavs 20% wyals da kvlav 

aorTqleben (ramdenimejer). Semdeg amuSaveben gaaqtivebuli 

naxSiriT, aSroben vakuumSi, Semdeg P2O5-ze mudmiv wonamde. 

produqti warmoadgens ufero sirofs. [] +28(   wyali). 

SeniSvna: analogiurad SeiZleba L-arabonis mJavas da lorwos 

mJavas miReba. 

literatura: Гахокидзе Р.А., Фиолия И.Л. ЖОрХ, 1987; 23,1056. 
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2.3.12.  2-(D-gluko-pentahidroqsiamil)-benzimidazoli 

reaqtivebi: kalciumis glukonatis monohidrati, -feni-

lendiamini, eTilis spirti, konc. marilmJava, 85%-iani or-

TofosformJava, minqafi, amiaki, gaaqtivebuli naxSiri, 

acetoni, eTeri.  

xelsawyoebi da sareaqcio WurWeli: mrgvalZira kolba, 

ukumacivari, Termometri, biuxneris Zabri, zeTis abazana. 

 

mrgvalZira kolbaSi aTavseben 2g kalciumis glukonatis 

monohidrats, 1,1g (0.01 moli) -fenilendiamins, 4ml wyals, 

1ml eTilis spirts, 1,7ml konc. marilmJavas, 0,8-1ml 85%-

iani orTofosformJavas da minqafis (pemzis) natexebs. narevs 

acxeleben gamWvirvale xsnaris warmoqmnamde, ris Semdeg 

ayovneben zeTis abazanaze 1355C-ze 2 saaTis ganmavlobaSi. 

am dros warmoiqmneba naxevradmyari masa, romelsac Tbil 

mdgomareobaSive xsnian 30ml cxel wyalSi, acxeleben 

gaaqtivebul naxSirTan 3-5 wuTis ganmavlobaSi, filtraven, 

filtrats aciveben da umateben amiakis koncentrirebul 

xsnars tute reaqciamde. gamoiyofa ufero kristaluri 

produqti, romelsac 1 saaTis Semdeg filtraven, recxaven 

wyliT, acetoniT, eTeriT da aSroben haerze. gamosavlianoba 

1,9g (80%). TlR. 215C. 
 

literatura: Moore S., Link K. J. Org.Chem., 1940, 5, 637. 
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2.4. monosaqaridebis glikozidur hidroqsilTan  

mimdinare reaqciebi  

(O-glikozidebi, N-glikozidebi, S-glikozidebi,  

Se-glikozidebi) 
 

monosaqaridebis urTierTmoqmedebiT hidroqsilis 

Semcvel naerTebTan (spirtebi, fenolebi da sxv.) mJava 

katalizis pirobebSi warmoiqmneba cikluri acetalebi, 

romelTac glikozidebi ewodebaT. 

   glukozis acetalebs uwodeben glukozidebs, ribozisas 

_ ribozidebs, fruqtozisas _ fruqtozidebs da a.S. reaqcia 

mimdinareobs Semdegi meqanizmiT:      

glikozidebi advilad hidrolizdebian ganzavebuli mJave-

biT.  

glikozidebs, romlebic warmoiqmnebian OH-Semcveli ag-

likonebisgan, ewodebaT O-glikozidebi. glikozidebi, 

romlebic warmoiqmnebian aminebisgan, ewodebaT N-

glikozidebi. cnobilia agreTve S-glikozidebi 

(Tioglikozidebi) da Se-glikozidebi (selenglikozidebi). 

bunebriv glikozidebSi, oligosaqaridebSi, polisaqa-ri-

debsa da naxSirwyalSemcvel Sereul biopolimerebSi O-gli-

koziduri bma aerTebs monosaqaridul naSTebs erTmaneTTan 
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da aranaxSirwyalSemcvel komponentebTan. O-glikoziduri 

bma akavSirebs purinisa da pirimidinis fuZeebs D-ribozisa 

da 2-dezoqsi-D-ribozis naSTebTan nukleozidebSi, romlebic 

warmoadgenen nukleinis mJavebis struqturul elementebs da 

mTel rig kofermentebs. nukleotidebi da nukleinis mJavebi 

warmoadgenen bunebriv N-glikozidebs. naklebadaa 

gavrcelebuli S-glikozidebi.  

glikozidebis sinTezSi didi mniSvneloba aqvs Canacvle-

bis stereospecifikurobas glikozidur centrTan. rogorc 

wesi, miiReba izomeruli glikozidebis narevi, upiratesad, 

-formis warmoqmniT. dRemde -glikozidebis sinTezis 

miRebis zogadi meTodi, -glikozidebisgan gansxvavebiT, ar 

aris damuSavebuli. r. gaxokiZisa da misi mowafeebis mier 

mowodebulia -glikozidebis seleqtiuri miRebis martivi 

xerxi. 
 

literatura: Бочков А.Ф., Афанасьев В.А., Заиков Г.Е. Образование и 

расщепление гликозидных связей. М., Изд-во "Наука", 1978. 
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O-glikozidebi 
 

2.4.1. meTil--D-glukopiranoza  

 

reaqtivebi: D-glukoza, meTanoli, konc. HCl. 

xelsawyoebi da sareaqcio WurWeli: samyela kolba, ukumacivari, 

gamzomi cilindri, Zabri, wylis abazana, pipeti. 
 

mrgvalZira kolbaSi, romelsac morgebuli aqvs ukumaci-

vari, aTavseben 10g glukozas, 20ml meTanolsa da 0,8ml 

konc. HCl-s. sareaqcio narevs aduReben wylis abazanaze 15-

16 saaTis ganmavlobaSi. miRebul masas toveben Ramis 

ganmavlobaSi macivarSi. gamokristaldeba -meTilglukopi-

ranozidi. miRebul naleqs filtraven da aSroben. 

gamosavlianoba 2,3g (23%). TlR. 164-165C; []  +158,9. 
 

literatura: Кочетков Н.К., Кудряшов Л.Н., Кляшна Л.П. ЖОХ, 1962, 32, 

410. 

 

2.4.2. -meTil-L-arabinofuranoza 

reaqtivebi: L-arabinoza, meTilis spirti, qlorwyalbadi, abs. 

eTilis spirti. 

xelsawyoebi da sareaqcio WurWeli: mrgvalZira kolba, 

ukumacivari, vakuum-amaorTqlebeli, wylis abazana, biuxneris 

Zabri, gamzomi cilindri. 
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50g L-arabinozas acxeleben 7 saaTis ganmavlobaSi 

400ml meTanolTan (CaCl2), romelSic winaswar gatarebulia 

qlorwyalbadi. miRebul kristalebs aciveben, filtraven 

biuxneris Zabrze da recxaven mSrali meTanoliT (53ml). 

filtrats acxeleben 2 sT-is ganmavlobaSi da akoncentri-

reben 150ml-mde. miRebul kristalebs recxaven meTanoliT 

(20ml). akristaleben abs. spirtidan. gamosavlianoba 53,72g 

(98%). TlR. 169-178°C; []  +244,8°. (c 0,35, wyali). 
   

literatura: Hudson C.S. J. Chem Soc. 1925, 27, 265. 

 

 

2.4.3. meTil-2,3,4,6-tetra-O-acetil-D-glukopiranoza 
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reaqtivebi: acetobromglukoza, bromi, meTanoli, natriumis 

metabisulfiti, dieTileTeri, qloroformi, natriumis 

sulfati, 45%-iani eTanoli. 

xelsawyoebi da sareaqcio WurWeli: samyela kolba, meqanikuri 

sarevela. 

samyela kolbaSi aTavseben 5,7g acetobromglukozas, uma-

teben 6ml broms, 6ml meTanols da ureven oTaxis 

temperaturaze 10 wuTis ganmavlobaSi. Semdeg anzaveben 10ml 

wyliT da Warbi bromis mosacileblad amuSaveben natriumis 

metabisulfitis yinuliani wyalxsnariT. produqts wvlila-

ven eTeriT, eTerian xsnars recxaven civi wyliT, aSroben 

natriumis sulfatiT da aorTqleben simSralemde. darCenil 

masalas akristaleben 45%-iani eTanolidan. gamosavlianoba 

2,4g (48%). TlR. 96-97°C; []   124° (qloroformi). 
   

literatura: Gakhokidze R., Sidamonidze N., Bedukadze L., Gorduladze L., 

Tabatadze L., Topuria L. Bull. Georg. Acad. Sci., 1998, 158, #2, 

254. 
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N-glikozidebi 
 

2.4.4. N-eTil--D-glukozilamini 

 

reaqtivebi: D-glukoza, eTilamini, eTeri. 

xelsawyoebi da sareaqcio WurWeli: mrgvalZira kolba, gamzomi 

cilindri, Zabri, vakuum-eqsikatori, wylis abazana, pipeti. 

 

1,8g glukozis da 2ml 50%-iani eTilaminis wyalxsnars 

swrafad Seureven 20C-ze. ramdenime wuTis Semdeg gaxsnili 

produqti gamokristaldeba. miRebul kristalebs filtraven 

vakuumSi, recxaven eTeriT da aSroben vakuum-eqsikatorSi. mi-

iReba 1,7g (83%) nivTiereba. TlR. 77-78C; []  -6,17 +12.  

   
literatura: Степаненко Б.Н., Грушных Р.А. ДАН СССР, 1966, 170, 121. 

 

 

2.4.5. p-tolil-N--D-glukopiranoza 
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reaqtivebi: D-glukoza, p-toluidini (d=1,046), eTeri. 

xelsawyoebi da sareaqcio WurWeli: gamzomi cilindri, 

mrgvalZira kolba, ukumacivari, wylis abazana. 

 

mduRare wylis abazanaze daaxloebiT 15 wT-is 

ganmavlobaSi acxeleben 0,54g D-glukozas, 0,32g p-
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toluidins da 1ml wyals homogenizaciamde. umateben 10ml 

eTers da gamoyofil naleqs filtraven. miiReba 0,6g (86%) 

produqti. eTerisa da spirtis narevidan gadakristalebis 

Semdeg gamoiyofa kristalebi. TlR. 117-118C. 

 
literatura: Honeyman I., Tatchell A. I. Chem. Soc., 1950, p. 967. 

 

 

2.4.6. streptocidis monoglukozidi da diglukozidi 
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reaqtivebi: D-glukoza, streptocidi, CaCl2, eTanoli (90, 

absoluturi). 

xelsawyoebi da sareaqcio WurWeli: mrgvalZira kolba, 

ukumacivari, wylis abazana. 

ukumacivrian mrgvalZira kolbaSi aTavseben 5g 

streptocids, 10g D-glukozas, 0,05g gamlRval kalciumis 

qlorids, 150ml 90-ian eTanols da aduReben naleqis 

srul gaxsnamde (3-4sT). gacivebis Semdeg xsnaridan gamoiyo-

fa naleqi, romelsac acileben gafiltvriT da recxaven 

ganzavebuli spirtiT. gasufTavebis mizniT nivTierebas xsnian 

cxel wyalSi, saidanac leqaven eTanoliT. streptocidis 

monoglukozidis (1) gamosavlianoba 6,4g(64%). TlR.198-

200C. absolutur eTanolSi reaqcia mimdinareobs 

streptocidis diglukozidis (2) warmoqmniT. gamosavlianoba 

13,5g (90%). TlR. 182-184C. 

 

literatura: Гахокидзе А. М. Труды Тбилисского гос.пединститута, 1960, 

15, 29. 
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2.4.7. 2,3,4,6-tetra-O-acetil-N-acetil--D-

glukopiranozilamini 
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reaqtivebi: acetobromglukoza, bromi, acetonitrili, nat-

riumis metabisulfiti, dieTileTeri, natriumis sulfati, 

eTanoli.  

xelsawyoebi da sareaqcio WurWeli: samyela kolba, meqanikuri 

sarevela, gamyofi Zabri. 

 

5,7g acetobromglukozis xsnars 6ml bromSi aTavseben 

mrgvalZira kolbaSi, umateben 6ml acetonitrils da ureven 

20 wuTis ganmavlobaSi oTaxis temperaturaze, Semdeg amuSa-

veben natriumis metabisulfitis yinulian wyalxsnariT Warbi 

bromis mosacileblad. produqts wvlilaven eTeriT, eTer-

xsnars recxaven wyliT, aSroben natriumis sulfatiT erTi 

Ramis ganmavlobaSi da aorTqleben. darCenil masas akristale-

ben eTanolidan. gamosavlianoba 3,6g (57,5%). TlR. 118-119C; 

[]  +28,6 (qloroformi). 
 

literatura: Gakhokidze R., Sidamonidze N., Bedukadze L., Gordeladze L., 

Tabatadze L., Topuria L. Bull. Georg. Acad. Sci., 1998, 158, #2, 

254. 
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2.4.8. 2,3,4-tri-O-acetil--L-arabinopiranozil- 

kaprolaqtami 
 

 

 

 

 

 

 

 

 

 

reaqtivebi: -kaprolaqtamis, piridini, qloroformi,     -

qlor-2,3,4-tri-O-acetil-L-arabinopiranoza, abs. spirti, 

natriumis hidrokarbonati, natriumis sulfati, heqsani.  

xelsawyoebi da sareaqcio WurWeli: mrgvalZira kolba, 

ukumacivari, meqanikuri sarevela, gamzomi cilindri, Zabri. 

1,13g -kaprolaqtamis, 20ml abs. piridinisa da 10ml 

mSrali qloroformis narevs oTaxis temperaturaze wveT-wve-

TobiT umateben 2,95g -qlor-2,3,4-tri-O-acetil-L-arabino-

piranozis xsnars 15ml qloroformSi. sareaqcio narevs ure-

ven 12 sT-is ganmavlobaSi. gamoyofili naleqis (C5H5NHBr) 

mosacileblad umateben gamoxdil wyals. organul fenas amu-

Saveben natriumis hidrokarbonatiT, Semdgom wyliT (neitra-

lur reaqciamde) da toveben erTi Ramis ganmavlobaSi 

natriumis sulfatze. gafiltvris Semdeg nivTierebas 

gamoleqaven heqsaniT. miRebuli kristalebis orjeradi 

gadakristalebiT absoluturi spirtidan miiReba 2,2g (81,3%) 

produqti.   TlR. 101-102C. Rf 0,31 (sistema benzoli-dioqsani 

3:1).            []  -68,8
 
(c 1,5, qloroformi). 

 
literatura: Cидамонидзе Н.Н., Джаниашвили Л.К., Бедукадзе Л.И., 

Табатадзе Л.В., Гахокидзе Р.А. Химический журнал Грузии, 

2000,  2, №3, 25. 
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S-glikozidebi 
 

2.4.9. 1-S-cisteil-2,3,4,6-tetra-Oacetil--D- 

glukopiranoza 
 

 

 

 

 

 

 

 

 

 

reaqtivebi: L-cisteinis hidroqloridi, acetobromglukoza, 

kaliumis karbonati, acetoni, ZmarmJava, meTanoli.  

xelsawyoebi da sareaqcio WurWeli: mrgvalZira kolba, meqanikuri 

sarevela. 

 

3,15g L-cisteinis hidroqlorids, 117ml acetonsa da 

24g acetobromglukozis narevs umateben kaliumis karbo-

natis najer xsnars da ureven 1,5 sT oTaxis temperaturaze. 

ZmarmJavaTi ganeitralebis Semdeg azaveben wyliT naleqis 

gamoyofis Sewyvetamde. gafiltvris Semdeg produqts orjer 

akristaleben meTanolodan. gamosavlianoba 13,3g (50,5%). 

TlR. 203-205C; [] 18

D
+8,7

 
(qloroformi). 

 

SeniSvna: galaqtozis SemTxvevaSi reaqciis xangrZlivobaa 2,5sT. 
 

 literatura: r. gaxokiZe, n. sidamoniZe, r. CiqviniZe, m. isakaZe. 

saqarTvelos qimiuri Jurnali, 2005, 5, 126.  
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Se-glikozidebi 
 

2.4.10. 1-Se-trifenil-2,3,4,6-tetra-Oacetil--D-

glukopiranoza 
 

reaqtivebi: selenSardovana, acetobromglukoza, acetoni, 

Na2S2O5, CCl4, Na2SO4, absoluturi eTeri, trifenilqlo-

rmeTani, trieTilamini.  

xelsawyoebi da sareaqcio WurWeli: mrgvalZira kolba, 

ukumacivari, wylis abazana, vakuum-amaorTqlebeli. 
 

1-Se-2,3,4,6-tetra-O-acetil--D-glukopiranoza (1). 6g 

-brom-2,3,4,6-tetra-O-acetil-D-glukopiranozisa da 1g se-

lenSardovanas narevs umateben 20ml acetons da aduReben 

15 wT (85C). gacivebis Semdeg gamoyofil naleqs filtraven 

da recxaven civi acetoniT. miRebul nivTierebas (1g) 

umateben 15ml cxel wyalSi (85C) gaxsnil 0,4g Na2S2O5-is 

xsnars (5ml), 6ml CCl4-s da acxeleben morevis pirobebSi 

20 wT-is ganmavlobaSi. gamoyofil organul fenas Ramis 

ganmavlobaSi toveben natriumis sulfatze. gafiltvrisa da 

filtratis aorTqlebis (40C) Semdeg miRebul sirofs to-

veben macivarSi. gamoiyofa TeTri kristalebi. gamosavlianoba 

3g (50%). TlR. 94-95C; [] 19

D
+21

 
(qloroformi). 

 

1-Se-trifenil-2,3,4,6-tetra-O-acetil--D-glukopiranoza 

(2). 0,62g selenglukozas xsnian 25ml absolutur eTerSi 

da 0,32ml trieTilaminSi da 30-40C temperaturaze wveT-
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wveTobiT umateben 0,52g trifenilqlormeTanis xsnars 30ml 

absolutur eTerSi. ayovneben 20 sT-is ganmavlobaSi. warmo-

qmnil naleqs (C2H5)3NHCl filtraven. filtrats 

akoncetrireben vakuumSi kristalebis gamoyofamde, 

romelTac akristaleben eTanolidan. gamosavlianoba 0,6g 

(61,5%). TlR.124-125C; [] 18

D
+21,8

 
(qloroformi). 

 

SeniSvna: analogiurad miiReba selengalaqtozidi. 
 

literatura: r. gaxokiZe, n. sidamoniZe, n. bogveraZe, l. bedukaZe. 

saqarTvelos qimiuri Jurnali, 2005, 5, 750.  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 42 

2.5. halogenwarmoebulebi 
 

halogenwarmoebulebi naxSirwylebis qimiaSi asruleben 

gansakuTrebul rols. isini ZiriTadad warmoadgenen mravali 

reaqciis sawyis produqtebs, Tavisufali saxiT bunebaSi ar 

moipovebian. yvelaze metad gavrcelebulia acilhalogenidebi 

da benzilhalogenidebi. es naerTebi advilad ixsnebian 

organul gamxsnelebSi (benzoli, qloroformi, acetoni), ar 

ixsnebian petroleinis eTerSi da wyalSi. 

halogenwarmoebulebi halogenis aqtiurobis gamo 

naklebmdgradni arian. halogenis reaqciisunarianoba 

acilhalogenidebSi izrdeba rigSi F,Cl,Br,I. amitom sinTezur 

praqtikaSi ZiriTadad iyeneben qloridebsa da bromidebs, 

radgan ftoridebi naklebaqtiurni arian, xolo iodidebi 

sakmaod aramdgradni. acilglikofuranozilhalogenidebi, 

rogorc wesi, ufro mniSvnelovnad reaqciisunariani da 

labiluria, vidre maTi piranozuli analogebi. 
 

 

2.5.1. -qlor-2,3,4,6-tetra-O-acetil-D-glukopiranoza 

reaqtivebi: D-glukozis pentaacetati, PCl5, AlCl3, qlo-

roformi, NaHCO3, CaCl2, gaaqtivebuli naxSiri, petroleinis 

eTeri. 

xelsawyoebi da sareaqcio WurWeli: samyela kolba, sarevela, 

ukumacivari, vakuum-amaorTqlebeli. 

 

xsnars, romelic Seicavs 20g D-glukozis pentaacetats 

60ml qloroformSi, umateben 13g PCl5-sa da 5g AlCl3-s. na-

revs acxeleben 0,5 litrian mrgvalZira kolbaSi ukumaci-

O
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OAc

OAc
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OAc
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varTan erTad 2 sT-is ganmavlobaSi. gacivebis Semdeg xsnars 

asxamen 500ml yinulian wyalSi, qloroformian fenas 

gamoyofen da gamyof ZabrSi anjRreven natriumis 

hidrokarbonatTan erTad CO2-is gamoyofis Sewyvetamde. 

gafiltvris Semdeg xsnars toveben Ramis ganmavlobaSi 

kalciumis qloridTan da gaaqtivebul naxSirTan erTad. 

xsnars filtraven, filtrats anzaveben imave raodenobis 

petroleinis eTeriT, heqsaniT an benzoliT da toveben 

faifuris jamze amwov karadaSi. dro da dro minis wkiriT 

ureven. myar narCens akristaleben 100-120ml meTanolidan. 

gamoiyofa 24g TeTri fifqiseburi produqti. TlR. 75-78C; 

[] 18

D
+165,7 (qloroformi). 

 
literatura: 1. Skraup Z., Kremann R. Monatsh., 1901, 22. 375.  

2. Pacsu E. Ber., 1928, 61, 1508. 

 

 

2.5.2. -brom-2,3,4,6-tetra-O-acetil-D-glukopiranoza 

reaqtivebi: ZmarmJavas anhidridi, qloris mJava, D-glukoza, 

wiTeli fosfori, bromi, qloroformi, NaHCO3, CaCl2, CaCO3, 

gaaqtivebuli naxSiri.  
xelsawyoebi da sareaqcio WurWeli: 0,5l mrgvalZira kolba, 

meqanikuri sarevela, viurcis kolba, vakuum-eqsikatori, 

vakuum-amaorTqlebeli, gamyofi Zabri. 

 

0,5 litrian mrgvalZira kolbaSi, romelic aRWurvilia 

meqanikuri sareveliTa da TermometriT, aTavseben 100ml 

ZmarmJavas anhidrids, TandaTanobiT umateben 1ml qloris 

mJavas da 25g glukozas mcire dozebiT (temperatura 40C). 
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miRebul xsnars gacivebis pirobebSi (yinuliT) umateben 7,5g 

wiTel fosfors da 45g broms (wveT-wveTobiT) iseTi 

siCqariT, rom sareaqcio narevi ar gacxeldes 20C-ze 

zemoT. bromis mTlianad mimatebis Semdeg umateben 9ml 

wyals energiuli morevis pirobebSi. es bolo procesi 

mimdinareobs 10wT-is ganmavlobaSi. 

WurWels toveben Tavdaxuruls oTaxis temperaturaze 

2sT-is ganmavlobaSi. Semdeg umateben 75ml qloroforms da 

mTlian masas asxamen 200ml civ wyalSi. qloroformian 

fenas orjer recxaven yinuliani wyliT (2200 ml), 

aTavseben gamyof ZabrSi, umateben natriumis 

hidrokarbonatis najer xsnars da anjRreven srul 

neitralizaciamde. Semdeg anjRreven 30 wT-is ganmavlobaSi 

kalciumis qloridTan, kalciumis karbonatTan da 1g 

gaaqtivebul naxSirTan erTad. filtrati gadaaqvT viurcis 

kolbaSi da gamxsnels gadadenian wylis vakuumze (60C). 

miRebul masas xsnian mSral eTerSi. eTerian xsnars umateben 

petroleinis eTers an n-heqsans nivTierebis mTlianad 

gamoyofamde. miiReba 48g TeTri feris nivTiereba. TlR. 84C. 

150ml Tbili meTanolidan gadakristalebis Semdeg TlR. 87-

88C; [] 20

D
+198,7 (qloroformi). miRebul produqts inaxaven 

eqsikatorSi P2O5-ze. 

 
literatura: Barczai – Martos M., Korösy P. Nature, 1950, 165, 369. 
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2.5.3. -qlor-2,3,4-tri-O-acetil-L-ramnopiranoza 

reaqtivebi: piridini, L-ramnoza, ZmarmJavas anhidridi, qlo-

roformi, PCl5, AlCl3, NaHCO3, CaCl2, gaaqtivebuli naxSiri.  
xelsawyoebi da sareaqcio WurWeli: mrgvalZira kolba, 

ukumacivari, meqanikuri sarevela, vakuum-amaorTqlebeli, 

gamyofi Zabri. 

100ml Tbil piridinSi xsnian 25g L-ramnozas, xsnars 

aciveben 0C-mde da umateben 100ml ZmarmJavas anhidrids. na-

revs toveben 20 sT-is ganmavlobaSi oTaxis temperaturaze, 

Semdeg asxamen 500ml yinulian wyalSi da miRebuli 

zeTismagvari tetraacetatis eqstraqcias awarmoeben 

qloroformiT (250 ml). qloroformian gamonawvlils 

recxaven ganz. gogirdmJavaTi (piridinis mocilebis mizniT), 

aneitraleben natriumis hidrokarbonatiT, filtraven da 

gamyof ZabrSi anjRreven kalciumis qloridTan erTad. 

filtrats umateben 20g PCl5-s, 7,5g AlCl3-s da acxeleben 

wylis abazanaze 2 sT-is ganmavlobaSi ukumacivarTan erTad. 

oTaxis temperaturamde gacivebul narevs asxamen 500ml 

yinulian wyalSi, qloroformian fenas gamoyofen, 

aneitraleben natriumis hidrokarbonatiT, recxaven wyliT 

da toveben Ramis ganmavlobaSi kalciumis qloridTan da 

gaaqtivebul naxSirTan erTad. Semdeg filtraven, filtrats 

umateben petroleinis eTers an heqsans da toveben amwov 

karadaSi asaorTqleblad. akristaleben 100ml meTanolidan. 

miiReba gamWvirvale kristalebi. gamosavlianoba 24g 

(40,5%). TlR. 71-72C. 

 
literatura: Жданов Ю.А., Корольченко Г.А., Кубасская Л.А. ДАН СССР, 

1959, 128, N6, 1185.  
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2.5.4. -qlor-2,3,5,6-di-O-izopropiliden-D-manofuranoza 

reaqtivebi: ZmarmJava, piridini, qloroformi, Tionilqloridi, 

diacetonmanoza, 1N tute, natriumis sulfati, benzoli, 

gaaqtivebuli naxSiri, yinuli.  

xelsawyoebi da sareaqcio WurWeli: mrgvalZira kolba, qimiuri 

Wiqa, gamyofi Zabri, wylis vakuumi, vakuum-amaorTqlebeli, 

gamzomi cilindri.  
narevs, romelic Seicavs 27ml mSral piridins, 60ml 

mSral ZmarmJavas da 10ml Tionilqlorids, 0C temperatu-

raze umateben 10g diacetonmanozas da toveben yinulian 

abazanaSi 6 sT-is ganmavlobaSi. Semdeg narevi gadaaqvT 

yinulian wyalSi, qloroformian fenas acileben, 

aneitraleben 15ml 1N nariumis tutiT, orjer recxaven 

wyliT da toveben natriumis sulfatze erTi Ramis 

ganmavlobaSi. qloroforms xdian wylis vakuumze, darCenil 

sirofs xsnian benzolSi, amuSaveben gaaqtivebuli naxSiriT 

da aorTqleben vakuumSi oTaxis temperaturaze (250C). 

miiReba 3,6g produqti yviTeli blanti masis saxiT. 

[] 18

D
+88,4

  
(c 0,75, qloroformi). 

 
literatura: Freudenberg K., Wolf,  Zaheer. Ber., 1928, 61, 1749. 
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2.5.5. 1-qlor-2-O-(triqloracetil)-3,4,6-tri-O-acetil-D-

glukopiranoza 

reaqtivebi: -pentaacetilglukoza, PCl5, eTeri, 90%-iani 

meTilis spirti.  
xelsawyoebi da sareaqcio WurWeli: mrgvalZira kolba, wylis 

abazana, erlenmaieris kolba, gamzomi cilindri, minis biuqsi, 

ukumacivari, faifuris jami, biuxneris Zabri.  
 

mrgvalZira kolbaSi, romelsac morgebuli aqvs 

ukumacivari, aTavseben 39g -pentaacetilglukozas da 104g 

xuTqlorian fosfors. macivars Tavze moargeben kalciumis 

qloridian mils da kolbas acxeleben wylis abazanaze 2,5 

sT-is ganmavlobaSi. sareaqcio masidan vakuumSi gadadenian 

acetilqloridsa da samqlorian fosfors. 

darCenil qarvisfer naleqs umateben mSral eTers 

(80ml) da morevis pirobebSi frTxilad acxeleben naleqis 

srul gaxsnamde. gacivebisas gamoyofili kristaluri 

produqti eTerxsnarTan erTad gadaaqvT erlenmaieris 

kolbaSi da toveben macivarSi Ramis ganmavlobaSi. 

filtraven biuxneris Zabrze da naleqs recxaven 25ml 90%-

iani meTanoliT. miiReba 16g (34%) sufTa nivTiereba. TlR. 

138C. 
   

literatura: Brigl P.Z. Physiol. Chem., 1921, 116, 1, 20. 
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2.6. hidroqsilis jgufis damaxasiaTebeli 

reaqciebi. 

naxSirwylebis rTuli eTerebi 
 

naxSirwylebSi hidroqsilis jgufi _ erT-erTi 

funqciuri jgufia, romlis qimiuri gardaqmnebi gamoirCeva 

gansakuTrebuli mravalferovnebiT. naxSirwylebs, romlebic 

warmoadgenen polihidroqsinaerTebs, hidroqsilis jgufebis 

Semcvel sxva naerTebTan SedarebiT axasiaTebT specifikuri 

Tvisebebi. magaliTad, monosaqaridebis hidroqsilis jgufebi 

ufro mJava bunebisaa da warmoqmnian alkoholatebs (saqara-

tebi) ara marto tute metalebTan da maT hidroqsidebTan, 

aramed tute miwaTa metalTa hidroqsidebTanac. monosaqari-

debi acilirebasa da alkilirebas ufro advilad ganicdian 

vidre Cveulebrivi spirtebi. monosaqaridebis hidroqsilis 

jgufebis mTavari Tviseba mdgomareobs imaSi, rom maTi 

reaqciisunarianoba damokidebulia molekulis stereoqimiaze. 

hidroqsilis jgufebis damaxasiaTebeli reaqciebi SeiZ-

leba daiyos or jgufad: 1) reaqciebi, romlebic mimdinareo-

ben O-H bmis gawyvetiT; 2) reaqciebi, romlebic mimdinareo-

ben C-O bmis gawyvetiT. 

pirveli tipis reaqciebs ekuTvnis organul da araorga-

nul mJavaTa rTuli eTerebis, martivi eTerebis da alkili-

denuri warmoebulebis sinTezi, xolo meore tipis reaqciebs 

miekuTvneba hidroqsilis jgufebis Canacvlebisa da 

eliminirebis reaqciebi, romlebic, rogorc wesi, 

mimdinareobs Sesabamisi naxSirbadis atomis stereoqimiis 

cvlilebiT.    

naxSirwylebi advilad ganicdian eTerifikaciis reaqciebs 

rTuli eTerebis warmoqmniT. aRsaniSnavia karbonilis 

mJavebis, sulfomJavebisa da araorganul mJavaTa rTuli 

eTerebi. am naerTebs naxSirwylebis qimiaSi sxvadasxva mizniT 

iyeneben. zogierTi polisaqaridis rTul eTerebs, 
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gansakuTrebiT celulozas, didi praqtikuli mniSvneloba 

aqvs. 

naxSirwylebis qimiaSi didi gamoyeneba pova acetatebma, 

benzoatebma da naxSirmJavas ciklurma eTerebma (karbonate-

bi). rTuli eTerebi ZiriTadad gamoiyeneba rogorc Sualedu-

ri produqtebi, hidroqsilis jgufebis droebiTi dacvis 

mizniT, agreTve calkeuli Saqrebis identifikaciisaTvis. 

hidrolizis pirobebSi rTuleTeruli bma advilad ixliCeba, 

rasac Tan sdevs sawyisi monosaqaridis warmoqmna. 

karbonmJavebis rTuli eTerebi gavrcelebulia bunebaSi. 

magaliTad, cnobilia, rom nawilobriv acetilirebuli Saq-

rebi Sedian antibiotikebisa da sagule glikozidebis Sedge-

nlobaSi. bolo xanebSi sxvadasxva mikroorganizmebidan gamo-

yofilia Saqrebi, romlebic umaRlesi cximovani mJavebis aci-

lirebul warmoebulebs warmoadgenen. farTodaa gavrcelebu-

li bunebaSi agreTve aromatuli karbonmJavebis eTerebi, 

kerZod taninebi, romlebic warmoadgenen glukozisa da ga-

lis, digalis da poligalis mJavaTa rTul eTerebs. taninebs 

iyeneben mrewvelobaSi rogorc mTrimlav  nivTierebebs. 
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2.6.1. 1,2,3,4,6-penta-O-acetil--D-glukopiranoza 

reaqtivebi: uwylo D-glukoza, piridini, ZmarmJavas anhidridi, 

eTanoli, yinuli. 
xelsawyoebi da sareaqcio WurWeli: samyela kolba, Termometri, 

sazomi cilindri, biuxneris Zabri, meqanikuri sarevela, 

vakuum-eqsikatori. 
 

10g Tbil mSral piridinSi xsnian 2,5g uwylo 

glukozas. xsnars aciveben 00C (yinulis abazana) da 

umateben 10ml ZmarmJava anhidrids mudmivi morevis 

pirobebSi. sareaqcio narevs ayovneben oTaxis temperaturaze, 

18-20 sT-is Semdeg gadaaqvT 50 ml yinulian wyalSi da 

energiulad ureven. 1 sT-is ganmavlobaSi. morevis Semdeg 

narevs filtraven vakuumSi da recxaven wyliT piridinis 

sunis srul mocilebamde. miRebul nivTierebas aSroben 

vakuum-eqsikatorSi. miiReba 4,8g (88,9%) fxvnili, romelsac 

akristaleben 45%-iani eTanolidan. TlR. 112-113C; []D+102 

(qloroformi). 
 

literatura: Koenigs W., Knorr E. Ber, 34, 369, 1901. 
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2.6.2. 1,2,3,4,6-penta-O-acetil--D-glukopiranoza 

reaqtivebi: D-glukoza, natriumis acetati (axladgamom-

Srali), eTilis spirti 95%. 

xelsawyoebi da sareaqcio WurWeli: wylis abazana, mrgvalZira 

kolba ukumacivriT, meqanikuri sarevela, faifuris rodini, 

gamzomi cilindri, biuxneris Zabri. 

faifuris rodinSi afxviereben 25g glukozas da 12g ax-

ladgamomSral natriumis acetats. miRebul narevs aTavseben 

0,5l kolbaSi da wylis abazanaze gacxelebiT meqanikuri 

morevis pirobebSi umateben 125ml Zmris anhidrids. narevis 

mTlianad gaxsnis Semdeg kolbas uerTeben ukumacivars da 

acxeleben 2 saaTi. sareaqcio masas Zlieri morevis 

pirobebSi TandaTanobiT asxamen 1l yinulian wyalSi. 

gamoiyofa TeTri feris kristalebi. naleqs filtraven 

vakuumSi, recxaven wyliT ZmarmJavas sunis mocilebamde. 

TeTri feris fxvnils akristaleben 120ml 95% eTilis 

spirtidan. gamosavlianoba 40g (74%). TlR. 134-135C; 

[] 17

D
+3,8 (c, 0,52 qloroformi).  

literatura: Гаттерман Л., Виланд Г. Практические работы по 

органической химии. Госхимиздат, 1948, стр. 436.  
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2.6.3. 2,3,4,6-tetra-O-acetil--D-glukopiranoza 
 

O

CH2OAc

OAc

AcO

OAc

Cl

O

CH2OAc

OAc

AcO

OAc

OH

 
 

reaqtivebi: -qlor-2,3,4,6-tetra-O-acetil-D-gluko-piranoza, 

acetoni, Ag2CO3, Na2SO4, eTanoli. 

xelsawyoebi da sareaqcio WurWeli: mrgvalZira kolba, meqanikuri 

sarevela, vakuum-amorTqlebeli. 
 

37,6g -qlor-2,3,4,6-tetra-O-acetil-D-glukopiraozas 

xsnian 500ml axladgamoxdil acetonSi, umateben 25g mSral 

vercxlis karbonats, 5 ml wyals da miRebul narevs 0C 

temperaturaze anjRreven 12 sT-is ganmavlobaSi. xsnars 

filtraven, naleqs recxaven mSrali acetoniT da 

filtrats, natriumis sulfatiT gaSrobis Semdeg, 

aorTqleben Semcirebul wnevaze. produqts akristaleben 

eTilis spirtidan. gamosavlianoba 24,6g (71%). TlR. 101-

102C; [] 20

D
+84,5 (qloroformi).  

 

SeniSvna: vercxlis karbonatis momzadeba. sibneleSi 10g ver-

cxlis nitratis xsnars 60-80ml wyalSi umateben 3,12g natriumis 

karbonats imave raodenobis wyalSi. gamoyofil naleqs filtraven, 

aSroben muq eqsikatorSi da inaxaven sibneleSi. 
 

literatura: Гахокидзе А.М. ЖОХ, 1946, 16, 1923. 
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2.6.4. 1,2,3,4,6-penta-O-acetil--D-galaqtopiranoza 

reaqtivebi: D-galaqtoza, ZmarmJavas anhidridi, qloris mJava, 

eTilis spirti. 
xelsawyoebi da sareaqcio WurWeli: oryela kolba, Termometri, 

meqanikuri sarevela, biuxneris Zabri. 
 

0,5 litrian oryela kolbaSi, romelsac morgebuli aqvs 

meqanikuri sarevela da kolbis Ziramde CaSvebuli Termo-

metri, aTavseben 100ml ZmarmJavas anhidridsa da 1-2ml qlo-

ris mJavas. sareaqcio narevs TandaTanobiT umateben 25g D-

galaqtozas ise, rom narevis temperatura 30-400C 

farglebSi iyos. galaqtozis mTliani damatebis Semdeg 

narevs aciveben oTaxis temperaturamde, Semdeg gadaaqvT 1l 

yinulian wyalSi Zlieri morevis pirobebSi. 2 saaTis Semdeg 

naleqs filtraven biuxneris Zabrze da recxaven wyliT. 

100ml cxeli eTilis spirtidan gadakristalebis 

Sedegad Rebuloben 40g-mde TeTr kristalur nivTierebas.   

TlR. 95,5C; [] 20

D
+106,7° (qloroformi). 

 

literatura: Krüger W., Roman E. Ber., 1936, v. 69, p. 1830. 
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2.6.5. 1-β-fenilglicid-2,3,4,6-tetra-O-acetil-β-D- 

glukopiranoza 

 

O

CH2OH

OAc

AcO

OAc

Br

O

CH2OH

OAc

AcO

OAc

OCO_HC_CH_C6H5C6H5_CH_CH_COONa

O O

 
 

reaqtivebi: β-fenilglicidmJava natriumi, tetraacetil- 

bromglukoza, acetoni, meTanoli. 

xelsawyoebi da sareaqcio WurWeli: mrgvalZira kolba, sawveTi 

Zabri, wylis tumbo. 
 

15g β-fenilglicidmJava natriumis marilis xsnars 50ml 

wyalSi da 60ml acetonSi, romelsac winaswar damatebuli 

hqonda 5-10ml meTanoli, TandaTanobiT umateben 30g tetra-

acetilbromglukozis xsnars 50ml acetonSi. 20 wT-is 

Semdeg umateben 30ml wyals da 40ml acetons, ris gamoc 

xsnari homogenuri xdeba. 5 sT dayovnebis Semdeg oTaxis 

temperaturaze wylis tumbos vakuumSi acileben acetons. 

acetonis moSorebis Semdeg wyalSi uxsnadi 

fenilglicidtetraacetilglukoza ileqeba, romelsac 

gamoyofen gafiltvriT. produqts akristaleben 85%-iani 

meTilis spirtidan. gamosavlianoba 19,8g (47%). TlR. 165-

166C. 
 

SeniSvna: β-fenilglicidmJava natriumis marilis misaRebad β-

fenilglicidmJavas butilis eTers mudmivi morevis pirobebSi amu-

Saveben 300g 20%-iani natriumis hidroqsidiT 4 sT-is 

ganmavlobaSi oTaxis temperaturaze. 
 

literatura: noRaideli a., gaxokiZe r. saq. mecn. akad. moambe, 1969, 53, 

85. 
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2.6.6. pentaaspiringlukoza da pentasalicilglukoza 
 

 

reaqtivebi: Tionilqloridi, aspirinis natriumis marili, 

eTanoli, glukoza, qinolini, mSrali qloroformi, 

ganzavebuli gogirdmJava, natriumis acetati, natriumis 

hidroqsidis xsnari, eTeri, meTanoli.  

xelsawyoebi da sareaqcio WurWeli: mrgvalZira kolba (150ml, 

250ml), wylis abazana, meqanikuri sarevela, gamyofi Zabri, 

vakuum-amaorTqlebeli. 

aspirinis qloranhidridi. 150ml-ian mrgvalZira kolbaSi 

(ukumacivriT) aTavseben 40g Tionilqlorids da Zlieri mo-

reviT umateben 70g aspirinis natriumis marils. warmoqmnil 

Jelatinismagvar masas ayovneben oTaxis temperaturaze manam, 

sanam igi homogenuri da gamWvirvale ar gaxdeba. Semdeg sus-

ti gacxelebiT Tionilqlorids gadadenian Semcirebul wne-

vaze. darCenili masidan aspirinis qloranhidrids ramdenjer-

me gamowvlilaven jer eTilis eTeriT, Semdeg qloro-for-

miT. gaerTianebul gamonawvlilebs akoncentrireben. Warmoqm-

nil kristalebs akristaleben eTanolidan. TlR. 138-139C. 

Ppentaaspiringlukoza (1). 250ml-ian mrgvalZira 

kolbaSi (ukumacivriT) aTavseben 7,1g glukozas, 40g 

aspirinis qloranhidrids da 15g mSral qinolins 100ml 

mSral qloroformSi. narevs Zlierad anjRreven 3 sT-is 

ganmavlobaSi oTaxis temperaturaze. sareaqcio masas xSiri 

morevis pirobebSi toveben meore dRemde. warmoiqmneba 

gamWvirvale, moyviTalo xsnari, romelic TandaTan gamuqdeba. 
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O
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sami dRis Semdeg qinolins acileben Zlier ganzavebuli 

gagirdmJavaTi. gafiltrul qloroformian xsnars wvrili 

nakadiT asxamen 200ml Zlierad gacivebul meTanolSi. 

gamoyofili nivTiereba swrafad myardeba, acileben 

gafiltvriT da recxaven wyliT da meTanoliT, Semdeg xsnian 

minimaluri raodenobis qloroformSi, saidanac gamoiyofa 

sufTa nivTiereba. gamosavlianoba 22,8g (56%). TlR. 142-

143C. 

pentasalicilglukoza (2). 20g pentaaspiringlukozas 

xsnian 150ml acetonSi da miRebul xsnars umateben 

natriumis acetatis najer xsnars (10g natriumis acetati 

30ml wyalSi). narevs acxeleben wylis abazanaze (60-70C). 

naxevari saaTis Semdeg kvlav umateben 5g natriumis acetats 

20ml wyalSi da agrZeleben gacxelebas. 2 sT-is Semdeg aci-

veben yinuliT da warmoqmnili ZmarmJavas gasaneitraleblad 

mudmivi SenjRreviT umateben natriumis hidroqsidis xsnars 

neitralur reaqciamde (sinji lakmusiT). Semdeg xsnars 

acxeleben (70C) 1 sT-is ganmavlobaSi. mJava reaqciis SemTx-

vevaSi kvlav umateben ramdenime mililitr tutis xsnars. 

narevs ayovneben meore dRemde. gamoiyofil fifqisebur 

naleqs filtraven, filtrats aorTqleben Semcirebul wne-

vaze mcire moculobamde. warmoqmnil Sesqelebul xsnars 

umateben gogirdmJavas 10%-ian xsnars mJava reaqciamde da 

swrafad anjRreven eTerTan. eTerian gamonawvlils recxaven 

wyliT da gaSrobis Semdeg akoncentrireben wylis abazanaze. 

produqts akristaleben eTanolidan. gamosavlianoba 12,3g 

(57%). TlR. 160-161C. 
 

SeniSvna: wyalSi xsnadi monoaspiringlukozis misaRebad 

acetobromglukozaze moqmedeben salicilis mJavas tyviis mariliT. 

Semdeg axdenen glukozis naSTis dezacetilirebas da salicilis 

mJavas acetilirebas. 

 literatura: Гахокидзе А. М., Алексидзе Н. В. Труды Тбилисского 

гос.пединститута, 1964, 18, 203. 
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2.7. sulfomJavaTa eTerebi 
 

sulfomJavebis, gansakuTrebiT p_toluolsulfonilmJa-

vas (tozilatebi) da meTansulfonilmJavas (mezilatebi) 

eTerebs didi gamoyeneba aqvT Saqrebis sinTezSi. 

naxSirwylis molekulaSi tozilisa da mezilis jgufebis 

Seyvanas awarmoeben hidroqsilis jgufebis dacvis mizniT.  

tozilatebi da mezilatebi Cveulebriv miiReba p_tolu-

olsulfonilqloridis an meTansulfonilqloridis urTi-

erTmoqmedebiT monosaqaridebTan. Caunacvlebeli monosaqari-

debis SemTxvevaSi zogjer SesaZlebelia Semdegi Tanamdevi 

reaqciebi: 

1. Sigamolekuluri Canacvleba anhidrociklis warmoqmniT; 

2. eliminireba ormagi bmis warmoqmniT; 

3. hidroqsilis jgufis Secvla qloris atomiT; 

4. piridinis meoTxeuli marilis warmoqmna. 

bolo ori reaqcia advilad mimdinareobs Caunacvlebeli 

hidroqsilis jgufis Semcveli monosaqaridebis SemTxvevaSi. 

ase magaliTad, glukozaze meTansulfonilqloridis moqmede-

biT piridinis areSi C-ze miiReba tetra-O-mezil-D-glu-

kopiranozilqloridi: 
Ms=SO2CH3 

 

 

 
 

2,3,6_tri-O-meTil-D-glukopiranozis tozilirebiT mi-

iReba piridinis meoTxeuli marili: 

             Ts=SO2C6H5CH5CH5-p 
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sxvadasxva sulfoeTeri gansxvavebulad reagirebs 

naxSirwylebTan. magaliTad, Tu p_toluolsulfonil-qlo-

ridi steriuli dabrkolebis gamo ar urTierTmoqmedebs 

daucvel hidroqsilis jgufebTan. 

meTansulfonilqloridisaTvis aseTi dabrkoleba ar 

SeimCneva: 

 

 

2.7.1. 1-meTil-6-O-p-toluolsulfonil--D-glukopiranoza   
 

reaqtivebi: meTil--D-glukopiranoza, piridini, p-to-

luolsulfonilqloridi, qloroformi, kaliumis 

bisulfati, natriumis hidokarbonati, benzoli.  
xelsawyoebi da sareaqcio WurWeli: konusuri kolba, eqsikatori, 

vakuum-amaorTqlebeli, biuxneris Zabri.  

 

xsnars, romelic Seicavs 20g meTil--D-glukopiranozas 

da 180ml absolutur piridins, umateben (0C) 20g p-to-

luolsulfonilqloridis xsnars 50ml absolutur 

piridinSi. sareaqcio narevs ayovneben 2 Ramis ganmavlobaSi 

20C-ze da Semdeg piridins acileben wylis vakuumze 

gadadeniT. darCenil masas xsnian qloroformSi, recxaven 

kaliumis bisulfatis da natriumis hidrokarbonatis 

xsnarebSi da aSroben uwylo kalciumis qloridze. wylis 
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vakuumSi qloroformis mocilebis Semdeg, kolbaSi darCenil 

sirofs xsnian 260ml benzolSi. xsnaris gacivebiT 

warmoiqmneba myari fafismagvari masa. am ukanasknels 

filtraven da aSroben vakuum-eqsikatorSi (parafinis 

filtratze). nivTierebas akristaleben wylidan. 

gamosavlianoba 22g. (61%). wyliani nivTierebis   TlR. 56-

58C, xolo uwylosi - 124C. 
   

literatura:  Freudenberg K., Ivers. Ber., 1922, 55, 929. 

 

 

2.7.2. 3-O-p-toluolsulfonil-1,2,5,6-O-izopropiliden--

D-glukofuranoza   

reaqtivebi: diacetonglukoza, piridini, p-toluol- sul-

fonilqloridi, meTanoli.  
xelsawyoebi da sareaqcio WurWeli: mrgvalZira kolba, 

ukumacivari.  
 

40ml piridinSi xsnian 20g 1,2;5,6-di-O-izopropiliden-

-D-glukofuranozas, 22g p-toluolsulfonilqlorids da 

narevs toveben 300
C temperaturaze 14 saaTis ganmavlobaSi. 

TandaTanobiT wylis damatebiT Tavdapirvelad ixsneba 

warmoqmnili kristalebi (C6H5N.HCl), xolo Semdgom 

gamoiyofa reaqciis produqti. kristalizaciis damTavrebis 

Semdeg, umateben didi raodenobiT wyals (200ml), 

filtraven, recxaven spirtiT da akristaleben meTanolidan. 

gamosavlianoba 28g (95,2%) TlR. 120-121C. 
literatura:  Freudenberg K., Ivers. Ber., 1922, 55, 929. 
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2.7.3. 1-qlor-tetra-O-meTansulfonil-D-glukopiranoza  
 

  

reaqtivebi: D-glukoza, piridini, meTansulfonil- qloridi, 

qloroformi, gogirdmJava 3%-iani, kalciumis qloridi, 

eTilacetati, eTanoli. 
xelsawyoebi da sareaqcio WurWeli: mrgvalZira kolba, biuxneris 

Zabri, gamosaxdeli aparati, gamzomi cilindri.  
 

4g D-glukozas gacivebis da morevis pirobebSi umateben 

80ml absolutur piridins da 8,9ml 

meTansulfonilqlorids. ayovneben mTeli Ramis gamnavlobaSi 

macivarSi. Semdeg filtraven biuxneris ZabrSi da recxaven 

qloroformiT. filtrats amuSaveben 20ml 3%-iani 

gogirdmJavaTi, Semdeg wyliT neitralur reaqciamde. xsnarSi 

SeaqvT kalciumis qloridi da ayovneben mTeli RamiT. meore 

dRes xsnar-naleqs filtraven, gamxsnels aSoreben gadadeniT. 

miiReba sirofi. sirofs akristaleben spirti-eTilacetatis 

(1:1) narevidan. am process imeoreben 3-jer. gamosavlianobaa 

4,3g (32,1%). TlR. 164-165C; [] 20

D
-106,8 (c 0,92, 

qloroformi).… 

  
literatura:  Helferich B., Gnűchtel A. Ber., 1938, 71,  712. 
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2.7.4. 1-qlor-tetra-O-p-toluolsulfonil-D- 

glukopiranoza  

 

 
reaqtivebi: glukoza, piridini, p-toluolsulfonilqloridi, 

qloroformi, gogirdmJava, natriumis karbonati, uwylo 

natriumis sulfati, eTanoli, yinuli. 

xelsawyoebi da sareaqcio WurWeli: samyela kolba, sawveTi Zabri, 

gamzomi cilindri, gamyofi Zabri.  
 

4,4g glukozis suspenzias 40ml absolutur piridinSi 

wveT-wveTobiT umateben 70ml qloroformSi gaxsnil 46,9g 

p-toluolsulfonilqlorids. narevs aciveben yinuliT meqa-

nikuri morevis pirobebSi. reaqcia mimdinareobs 5 dRis ganmav-

lobaSi oTaxis temperaturaze (glukozis srul gaxsnamde). 

sareaqcio narevs umateben wyals Warbi tozilqloridis Sesa-

sapvnad. organul fenas amuSaveben H2SO4-iT, NaHCO3-iT da 

wyliT neitralur reaqciamde. aSroben Na2SO4-iT da aorT-

qleben vakuumSi. gamosavalianoba 7,1g (36%). gadakristaleba 

eTanolidan. TlR. 73-75C; [] 20

D
-106,8 (c 0,92, qloroformi).… 

   
literatura: Bernoulli A., Stauffer H. Helvetica Chimica Acta., 1940, 23, 615. 
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2.7.5. 1,2,4,5-di-O-izopropiliden-3-O-p-

toluolsulfonilfruqtoza    
 

 

 

reaqtivebi: -diaceton-D-fruqtoza, absoluturi piridini, p-

toluolsulfonilqloridi, yinuliani wyali.  

xelsawyoebi da sareaqcio WurWeli: mrgvalZira kolba, meqanikuri 

sarevela. 
  

7,4g -diaceton-D-fruqtozis suspenzias absolutur 

piridinSi (35ml) morevis pirobebSi 2 sT-is ganmavlobaSi 

wveT-wveTobiT umateben 14g p-toluolsulfonilqloridis 

xsnars 40ml piridinSi. ayovneben or dRes da Semdgom sa-

reaqcio masa gadaaqvT yinulian wyalSi, meqanikuri morevis 

pirobebSi. gamoiyofa TeTris feris kristalebi. gadakris-

taleba meTanolidan. gamosavalianoba 7,6g (64,5%).     

TlR. 91C, [] 16

D
-163,6 (c 0,54, qloroformi).… 

 

literatura:  Percival and Zobrist. J. Chem. Soc., 1952, 4306.  
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2.8. naxSirwylebis O-alkiluri warmoebulebi 
 

 

naxSirwylebis O-alkiluri warmoebulebidan mniSvnelo-

vania meTilis, benzilisa da tritilis eTerebi. meTilis 

eTerebi did rols asruleben naxSirwylebis struqturis 

kvlevaSi. benzilis eTerebi warmoadgenen saintereso 

naerTebs naxSirwylis sxvadasxva warmoebulis misaRebad, 

radgan O-benziluri dajgufeba mdgradia rogorc tute, ise 

mJava areSi, magram advilad ixsneba katalizuri hidrirebiT 

paladiumze neitralur areSi. 

benzilis eTerebis miReba SesaZlebelia monosaqaridebis 

moqmedebiT qlor-, an brombenzilTan fxvieri natriumis 

tutis Tanaobisas. tritilis (trifenilmeTilis) eTerebs 

ZiriTadad iyeneben sinTezuri naxSirwylebis qimiaSi 

pirveladi spirtuli jgufis dasacavad. meTilisa da 

benzilis eTerebisagan gansxvavebiT tritilirebas ganicdis 

naxSirwylis pirveladi spirtuli jgufi. 

 
  Tr= C(C6H5)3 

tritilis jgufi mdgradia tuteebis mimarT, magram 

advilad ixsneba mJava areSi. Cveulebriv, am jgufis 

mosaxsnelad iyeneben HBr-s yinulovan ZmarmJavasTan erTad an 

HCl-s qloroformTan erTad. orive SemTxvevaSi sareaqcio 

ares aciveben. preparatuli TvalsazrisiT tritilis jgufis 

moxsna yvelaze advilad mimdinareobs naerTis gacxelebiT 

ganzavebuli ZmarmJavas Tanaobisas. 

H C O CH2Ph
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2.8.1.  1-meTil-2,3,4,6-tetra-O-meTil--D-glukopiranozidi 
 

reaqtivebi: meTil--D-glukopiranozidi, meTiliodidi, 

qloroformi (an acetoni), vercxlis oqsidi, meTanoli, 

Na2SO4, CaCl2. 

xelsawyoebi da sareaqcio WurWeli: samyela kolba, meqanikuri 

momrevi, ukumacivari, vakuum-amaorTqlebeli (wylis). 

minimaluri raodenobis meTanolSi xsnian 5g mSral 

meTil--D-glukopiranozas, umatebeben 36g meTiliodids, 

xsnars acxeleben 45C temperaturaze samyela kolbaSi, 

romelsac morgebuli aqvs meqanikuri momrevi da ukumacivari 

qlorkalciumiani miliT. narevs yovel naxevar saaTSi 

Tanabari ulufebiT (10-jer) umateben mSral, wvrilad 

gafxvierebul, axlad momzadebul 30g vercxlis oqsids. 

vercxlis oqsidis damatebis Semdeg kvlav acxeleben 

ramdenime saaTs. narevs aciveben da filtraven. vercxlis 

oqsidis eqstragirebas awarmoeben qloroformiT (an 

acetoniT) morevis pirobebSi. eqstraqtebs aSroben 

natriumis sulfatiT, aerTianeben filtratTan da 

akoncentrireben vakuumSi. miRebuli sarofismagvari naSTis 

meTilirebas awarmoeben samjer igive pirobebSi. 

nawilobrivad meTilirebuli produqti mxolod meore 

damuSavebis Semdeg ixsneba meTiliodidSi da amitom me-

Tanols ar umateben. miRebul sirofs gadadenian vakuumSi da 

agroveben 145-150C temperaturaze (13mm) mduRare fraqcias 

ufero, moZravi zeTiseburi masis saxiT. ufro maRal 

temperaturaze mduRare fraqcia ganmeorebiTi meTilirebiT 

aseve iZleva srulad meTilirebul produqts. gamosavlia-

noba 97%. n 20

D
1,4460; [] 20

D
+147 (wyali). 

 

literatura: Purdie T., Trvine J.C., J Chem. Soc., 1904, 85, 1071. 
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2.8.2. 1,2,3,4-tetra-O-meTil--L-arabinopiranozidi 

reaqtivebi: L-arabinoza, dimeTilsulfati, natriumis hid-

roqsidi, natriumis sulfati, petroleinis eTeri, gaaqti-

vebuli naxSiri, P2O5. 

xelsawyoebi da sareaqcio WurWeli: samyela kolba, sawveTi Zabri, 

meqanikuri sarevela, gamyofi Zabri, vakuum-amaorTqlebeli. 

 

samyela kolbaSi aTavseben 15g L-arabinozis xsnars 

minimaluri raodenobis Tbil wyalSi, umateben 14g 

dimeTilsulfats, Semdeg morevis pirobebSi wveT-wveTobiT 

umateben natriumis hidroqsidis 16 ml 30%-ian xsnars. 

sareaqcio narevis temperaturas inarCuneben 30C-is 

farglebSi wyliT gacivebiT. sareaqcio masas ureven manam, 

sanam sinji ar Sewyvets felingis siTxis aRdgenas. Semdeg 

narevis temperaturas weven 70C-mde da energiuli moreviT 

umateben 113g dimeTilsulfats da 117ml natriumis 

hidroqsidis 30%-ian xsnars. sareaqcio xsnari sul unda 

iyos susti tutovani. reagentebis damatebis Semdeg narevs 

ureven 30 wT 100C temperaturamde. produqtis 

eqstragirebas axdenen 30ml qloroformiT 2-jer. 

qloroformian gamonawvlilebs aerTianeben, recxaven wyliT 

da Ramis ganmavlobaSi toveben natriumis sulfatze. 

qloroforms aorTqleben wylis vakuumSi. narCens 

akristaleben petroleinis eTeridan. TlR. 46-48C. 

 
literatura: Haworth W. J.Chem. Soc., 1915, 107, 8. 
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2.8.3. 3,5,6-tri-O-meTil-D-glukofuranoza 
 

 

 

 

 

 

 

 

 

 

 

 

 

reaqtivebi: monoacetonglukoza, N,N-dimeTilformamidi, 

dimeTilsulfati, BaO, Ba(OH)2, natriumis sulfati, 

dieTileTeri, qloroformi, absoluturi eTanoli,KУ–2(H
+
). 

xelsawyoebi da sareaqcio WurWeli: erlenmaieris kolba, 

magnituri sarevela, vakuum-amaorTqlebeli. 
 

1,2-O-izopropiliden-3,4,6-tri-O-meTil--D-glukofura- 

noza (1). 15g monoacetonglukozis xsnars 150ml N,N-di-

meTilformamidSi umateben wvrilad gafxvierebul bariumis 

oqsidsa da bariumis hidroqsids toli raodenobiT (sul 

96,8g). kolbas aTavseben yinulian jamSi da civ xsnars 

wveT-wveTobiT umateben 77,4g dimeTilsulfats 90wT-is gan-

mavlobaSi mudmivi morevis pirobebSi. Semdeg narevs (SeZle-

bisdagvarad meqanikuri morevis pirobebSi) toveben 70 sT-is 

ganmavlobaSi. mTeli am xnis ganmavlobaSi sareaqcio narevi 

saimedod unda iyos daculi haeris sinestisagan. reaqciis 

produqts gamowvlilaven qloroformiT (3200ml). qlo-

roformian eqstraqtebs recxaven wyliT (3100ml), aSroben 

natriumis sulfatiT da gamxsnels aorTqleben vakuumSi. 

gamosavlianoba 15g (81%). TduR. 110-112C (0,4 mm) 115-116C 

(0,6 mm); n 20

D
1,4460; [] 20

D
-30,3 (wyali). 

3,4,6-tri-O-meTil-D-glukofuranoza (2). 22g 1 nivTie-

rebis xsnars 150ml wyalSi umateben iongacvliT fiss KУ–

2(H
+
). narevs Zlieri morevis pirobebSi acxeleben 4sT 100C 

temperaturaze, filtraven, auferuleben naxSiriT da xsnars 
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aorTqleben vakuumSi (40C). sirofisebur naSTs orjer uma-

teben absolutur eTanols da aorTqleben. nivTierebas 

aSroben vakuumSi fosforis pentaoqsidze. miRebul sirofs 

xsnian uwylo eTerSi, gauxsnel masas acileben gafiltvriT. 

eTers aorTqleben da Rebuloben sufTa nivTierebas sirofis 

saxiT. gamosavlianoba 15g (80,4%). n 16

D
1,4620; [] 15

D
-26,8 

(wyali). 
 

literatura: gaxokiZe r, noRaideli a., danilovi s. saqarTvelos mec. 

akad. moambe, 1970, 57, 73. 

 

 

2.8.4. -meTil-2,3,4,6-tetra-O-benzil-D-glukopiranoza 

reaqtivebi: benzilqloridi, -meTil-D-glukopiranoza, ka-

liumis tute, qloroformi.  
xelsawyoebi da sareaqcio WurWeli: samyela kolba, meqanikuri 

sarevela, Termometri, vakuum-amaorTqlebeli, ukumacivari, 

zeTis abazana. 

80-90C-mde gacxelebul 50ml benzilqlorids Zlieri 

morevis pirobebSi umateben narevs, romelic Seicavs 30g 

fxvier kaliumis tutes da 10g -meTilglukozids. narevs 

acxeleben 7 sT-is ganmavlobaSi 110C temperaturaze (zeTis 

abazana). gacivebis Semdeg sareaqcio masas anzaveben wyliT da 

axdenen eqstraqcias qloroformiT. qloroformian gamona-

wvlils recxaven wyliT da aSroben uwylo kaliumis karbo-

natze. qloroforms gadadenian, sirofismagvar narCens uma-

teben 25ml benzilqlorids, 15g kaliumis tutes da 

acxeleben morevis pirobebSi 110C temperaturaze 6 sT-is 

ganmavlobaSi. reaqciis damTavrebas amowmeben Txelfenovani 
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qromatografiis meTodiT (sorbenti-aluminis oqsidi, 

gamxsneli-benzoli:qloroformi, 2:3, gamomJRvavneba konc. 

H2SO4-iT). gafiltvris Semdeg filtrats gadadenian 170C 

(0,1mm vercx. sv.). miiReba 22g sirofi. Rf =0,63; []
20

D
+32,2 

(c 0,8, qloroformi). 

   
literatura:  Schmidt O., Auer T., Schmadel H. Ber., 1960, 93, 556.  

  

 

2.8.5. 2,3,4,6-tetra-O-benzil--D-glukopiranoza 

reaqtivebi: meTil-tetra-O-benzil--D-glukopiranoza, 

yinulovani ZmarmJava, 2N HCl, cikloheqsanoli.  

xelsawyoebi da sareaqcio WurWeli: samyela kolba, me-

qanikuri sarevela, Termometri, ukumacivari. 
  
mrgvalZira kolbaSi, romelsac morgebuli aqvs meqaniku-

ri sarevela da ukumacivari, aTavseben 6g -meTil-tetra-O-

benzil-D-glukopiranozas, 100ml yinulovan ZmarmJavas da 

30ml 2N HCl-s. narevs acxeleben 8 sT. Semdeg aciveben da 

Ramis ganmavlobaSi toveben macivarSi. naleqs akristaleben 

cikloheqsanolidan. miiReba 4,3g nemsiseburi kristalebi. 

TlR. 148C.  
   

literatura:  Schmidt O., Auer T., Schmadel H. Ber., 1960, 93, 556.  
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2.8.6. 1,2,3,4-tetra-O-acetil-6-tritil--D-glukopiranoza   

reaqtivebi: D-glukoza, abs. piridini, trifenilqlormeTani, 

ZmarmJava anhidridi, eTanoli, petroleinis eTeri. 

xelsawyoebi da sareaqcio WurWeli: mrgvalZira kolba, biuxneris 

Zabri, ukumacivari, vakuum-amaorTqlebeli.  

 
xsnars, romelic Seicavs 20g uwylo D-glukozas da 120 

ml absolutur piridins, aciveben da umateben 32,2g tri-

fenilqlormeTans. narevs ayovneben 24 sT oTaxis temperatu-

raze. Semdeg umateben 60ml ZmarmJavas anhidrids da 12 sT-

is Semdeg filtraven. filtrati Zlieri morevis pirobebSi 

gadaaqvT 1,5l yinulian wyalSi, warmoqmnil naleqs 

filtraven da aSroben haerze. produqts akristaleben 

spirtidan, romelic Seicavs 1% petroleinis eTers. 

gamosavlianoba 25g (38,16%).  

   
literatura:  Helferich B., Klein W. Ann., 1926, 450, 219. 
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2.9. NnaxSirwylebis cikluri acetalebi da 

ketalebi (alkilidenuri warmoebulebi) 
 

naxSirwylebis cikluri acetalebi da ketalebi mniSvne-

lovan rols asruleben naxSirwylebis sinTezSi da farTod 

gamoiyeneba ori, an meti hidroqsilis jgufis erTdrouli 

dacvisaTvis. maT Rebuloben monosaqaridebisa da maTi warmo-

ebulebis urTierTmoqmedebiT aldehidebTan da ketonebTan 

mJava katalizatorebis TandaswrebiT. am dros karboniluri 

naerTis erTi molekula kondensirdeba monosaqaridis or 

hidroqsilis jgufTan: 

es procesi Seqcevadia da alkilidenuri warmoebulis 

warmoqmnis mxares gadaixreba mxolod karboniluri naerTis 

siWarbis dros. am SemTxvevaSi gasaTvaliswinebelia 

stereoqimiuri faqtorebi; yvela hidroqsilis jgufis 

wyvils ar SeuZlia urTierTmoqmedeba karbonilur naerTTan. 

reaqciebSi monawileoben mxolod is hidroqsilis jgufebi, 

romlebic axlos arian erTmaneTTan (3A-mde) an isini, 

romlebsac SeuZliaT axlos misvla molekulis konforma-

ciis mkveTri Secvlis gareSe. alkilidenuri naerTebi 

mdgradia neitralur da tute areSi da advilad ixliCeba 

mJavuri hidrolizis dros sawyisi monosaqaridis gamoyofiT. 

yvelaze didi gamoyeneba pova monosaqaridebis kondensaciis 

produqtebma acetonTan (izopropilidenuri warmoebulebi) 

da benzaldehidTan (benzilidenuri warmoebulebi).  
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a) katalizi mineraluri mJavebiT 

2.9.1.  1,2;5,6-di-O-izopropiliden--DD- 

glukofuranoza (diacetonglukoza) 

reaqtivebi: glukoza, acetoni, konc. gogirdmJava, eTeri, 

natriumis karbonati. 

xelsawyoebi da sareaqcio WurWeli: mrgvalZira kolba, 

ukumacivari, pipeti, gamzomi cilindri, Zabri, konusuri 

kolba, meqanikuri sarevela, vakuum-amaorTqlebeli, wylis 

abazana.             

narevs, romelic Seicavs 3,1g D-glukozas da 90ml 

acetons umateben 2,7ml konc. gogirdmJavas. 4_5 saaTis 

ganmavlobaSi meqanikuri morevisas glukoza TiTqmis mTlianad 

ixsneba. gafiltvris Semdeg filtrats umateben 10g uwylo 

natriumis karbonats. amasTan xsnaris Seferiloba icvleba mu-

qidan Ria yviTlamde. xsnars filtraven da aorTqleben va-

kuumSi (50C) myari masis warmoqmnamde. miRebul masas xsnian 

mcire raodenobis eTerSi. monoacetonglukozas, romelic 

gamoiyofa macivarSi Ramis ganmavlobaSi dayovnebis Sedegad, 

filtraven da filtrats ureven petroleinis eTers. 

warmoqmnil diacetonglukozas (3g) filtraven, recxaven pet-

roleinis eTeriT. TlR. 110_111C; []
20

D _18.5 (wyali).     

 

literatura: Freudenberg K., Smeykal K. Ber., 1926, 59, 108. 
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2.9.2. 1,2-O-izopropiliden--D-glukofuranoza 

(monoacetonglukoza) 

reaqtivebi: 1,2,5,6-di-O-izopropiliden--D-glukofura- noza, 

77%-iani ZmarmJava, eTilacetati. 

xelsawyoebi da sareaqcio WurWeli: faifuris jami, gamzomi 

cilindri, mrgvalZira kolba, ukumacivari, wylis abazana.  
               

5g 1,2,5,6-di-O-izopropiliden--D-glukofuranozis 

xsnars 77%-ian ZmarmJavaSi (10 ml yinulovani ZmarmJavasa da 

3 ml wylis narevi) nel-nela aorTqleben faifuris jamze 

25C_ze. ramdenime saaTis Semdeg narevidan gamoiyofa kris-

taluri monoacetonglukoza, romelsac aSroben haerze da 

akristaleben 100ml cxeli eTilacetatidan. miiReba 3,8g 

(90%) produqti. TlR. 161C. 
 

literatura:  Fischer E., Rund.  Ber., 1916, 49, 93. 
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2.9.3. 1,2;4,5-di-O-izopropiliden--D-fruqtoza 

(diacetonfruqtoza) 

reaqtivebi: D-fruqtoza, acetoni, konc. gogirdmJava, 

natriumis karbonati, gaaqtivebuli naxSiri, natriumis 

sulfati, eTeri, heqsani, qloroformi.  
xelsawyoebi da sareaqcio WurWeli: mrgvalZira kolba, 

meqanikuri sarevela, vakuum-amaorTqlebeli, gamyofi Zabri, 

gamzomi cilindri, Zabri, wylis abazana. 
 

25g D-fruqtozas umateben 250ml acetons, 1,5ml konc. 

gogirdmJavas da ureven 24 sT-is ganmavlobaSi oTaxis 

temperaturaze (fruqtozis srul gaxsnamde). xsnars 

aneitraleben natriumis karbonatiT da gafiltvris Semdeg 

aorTqleben wylis vakuumze. sirofs xsnian 30ml wyalSi, 

amuSaveben gaaqtivebuli naxSiriT, filtraven da 

akoncentrireben vakuumze (50C-ze). nivTierebis 

gamowvlilvas axdenen qloroformiT (345ml). 

qloroformian eqstraqts Ramis ganmavlobaSi toveben 

natriumis sulfatze, filtraven da akoncentrireben. 

miRebul moyviTalo feris nivTierebas xsnian eTerSi (25ml) 

da gamoleqaven heqsaniT. gamosavlianoba 15,2g (34,7%). TlR. 

118-119C; []  – 147(c 1,5, qloroformi). 
 

literatura: Hirst E.L., Mitchell W.E.A., Percival E.E. J. Chem. Soc., 1953, 

3170. 
 

 

 

 

 

 

 

O

O

O

HO

(CH3)2CO

H2SO4o OH

CH2OH

O

CH2O

o
   O

 

O

O

O

CH3

CH3

H

H

H3C

H

H3C

17 
 

D 



 74 

 

2.9.4. 2,3;4,5-di-O-izopropiliden--D-fruqtoza 
 

O

CH2OHHO

OH

HO

HO
(CH3)2CO

H2SO4

O

CH2OHO

O

O

O
CH3

CH3

H3C

H3C

 

reaqtivebi: D-fruqtoza, acetoni, konc. gogirdmJava, 

natriumis karbonati, gaaqtivebuli naxSiri, eTeri, heqsani, 

natriumis hidroqsidi, qloroformi.  

xelsawyoebi da sareaqcio WurWeli: mrgvalZira kolba, meqanikuri 

sarevela, vakuum-amaorTqlebeli, gamyofi Zabri, sazomi 

cilindri, Zabri, wylis abazana. 
 

25g fruqtozas umateben 250ml acetons, 10ml 

koncentrirebul gogirdmJavas da ureven 24 sT-is 

ganmavlobaSi oTaxis temperaturaze (fruqtozis srul 

gaxsnamde). xsnars aneitraleben natriumis karbonatiT da 

gafiltvris Semdeg aorTqleben wylis vakuumSi. miiReba 

mSrali naSTi (15g), romelic Seicavs  da  izomerebis 

narevs. narevs 3 sT-is ganmavlobaSi ayovneben 0,1N 

gogirdmJavas xsnarSi, aneitraleben natriumis hidroqsidiT 

da nivTierebis gamowvlilvas axdenen qloroformiT 

(345ml). qloroformian eqstraqts amuSaveben gaaqtivebuli 

naxSiriT, filtraven da akoncentrireben. miRebul 

moyviTalo feris nivTierebas xsnian eTerSi (25ml) da 

gamoleqaven heqsaniT. gamosavlianobaa 11g(73%). TlR. 93-

94C; [] 18

D
– 34,1 (c 0,56, qloroformi). 

 

literatura: Montgomery T.N.  J. Am. Chem. Soc., 1934, 56, 419. 
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2.9.5. 2,3;5,6-di-O-izopropiliden--D-manofuranoza  
 

 

 

 

 

 

 

 

 

 

reaqtivebi: D-manoza, acetoni, konc. H2SO4, uwylo soda, 

eTeri, petroleinis eTeri.  

xelsawyoebi da sareaqcio WurWeli: meqanikuri sarevela, 

biuxneris Zabri, wylis abazana, wylis vakuumi.  
 

22,5g -D-manozis, 675ml acetonis da 3,5ml konc. go-

girdmJavas narevs anjRreven 5 saaTis ganmavlobaSi. warmoq-

mnil Ria yviTeli feris xsnars aneitraleben uwylo 

natriumis karbonatiT da filtraven. filtrats amuSaveben 

gaaqtiurebuli naxSiriT da aorTqleben wylis vakuumze. 

darCenil masas xsnian minimalur raodenobis eTerSi da 

gamoleqaven petroleinis eTeriT. gadakristalebas 

awarmoeben petroleinis eTeridan. gamosavlianobaa 25,76g 

(92%).   TlR. 122-123C; []D
14

+38
 
 +17 (c 1,0, acetoni). 

 

literatura:  1. Irvine I., Skinner A. J. Chem. Soc., 1926, 1089. 

        2. Freudenberg K., Wolf   A. Ber., !925, 58, 300. 1927, 60. 232. 
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b) katalizi spilenZis sulfatiT 

 
2.9.6. 3,4-O-izopropiliden-L-arabinoza  

(monoaceton-L-arabinoza) 

reaqtivebi: L-arabinoza, acetoni, CuSO45H2O, eTeri, ga-

aqtivebuli naxSiri, benzoli, eTanoli.  
xelsawyoebi da sareaqcio WurWeli: meqanikuri sarevela, 

eqsikatori, vakuum-amaorTqlebeli, gamzomi cilindri, Zabri. 

 

1g L-arabinozas umateben 1l acetons, 50g CuSO45H2O 

da 8 dRe anjRreven meqanikuri sarevelas saSualebiT. 

filtraven da filtrats akoncentrireben sirofiseburi 

masis miRebamde. sirofs mTlianad xsnian eTerSi. simRvrivis 

mosacileblad xsnars umateben naxSirs da anjRreven 

energiulad. Semdeg filtraven, filtrats umateben benzols 

da ayovneben Ramis ganmavlobaSi. gamWirvale xsnaridan 

gamoiyofa nemsiseburi kristalebi, romelsac gamoyofen 

gafiltvriT. gamosavalianobaa 0,1g. TlR. 75C, eTilis 

spirtidan gadakris- talebis Semdeg ki TlR. 77C 

(kristalebs aSroben haerze).  

eqsikatorSi P2O5-ze nivTierebis gaSrobis Semdeg 

Rebuloben uwylo produqts. TlR. 108-109C. 

 
literatura:  Ohle H., Rerend G. Ber. 1927, 60, 810. 
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g) katalizi TuTiis qloridiT 
 

2.9.7. 1,2;5,6-di-O-izopropiliden--D-glukofuranoza  
 

reaqtivebi: D-glukoza, acetoni, TuTiis qloridi, 85%-iani 

fosformJava, kaliumis tute, qloroformi, heqsani.  

xelsawyoebi da sareaqcio WurWeli: mrgvalZira kolba, meqanikuri 

sarevela, biuxneris Zabri, vakuum-amaorTqlebeli, gamzomi 

cilindri.  

150g uwylo -D-glukozis suspenzias 1l acetonSi 

intensiuri morevis pirobebSi umateben 120g daqucmacebul 

uwylo TuTiis qlorids, Semdeg 7,5g 85%-ian fosformJavas. 

oTaxis temperaturaze 30 saaTiani morevis Semdeg reaqciaSi 

Seusvlel D-glukozas acileben gafiltvriT da recxaven 

acetoniT. filtrats umateben kaliumis tutis xsnars (85g 

KOH 85ml wyalSi) sust tute reaqciamde. warmoqmnil ara-

organul naleqs filtraven da recxaven acetoniT. 

acetonian eqstraqts akoncentrireben vakuumSi. darCenil 

xsnars anzaveben 150ml wyliT da wvlilaven qloroformiT 

(3150ml). qloroformian gamonawvlils recxaven wyliT da 

aorTqleben vakuumSi. miiReba TeTri feris kristaluri na-

leqi. gamosavlianobaa 115,4g (92%). TlR 95-101C; orjeradi 

gadakristalebis Semdeg (qloroformi-heqsani 1:2) _ TlR. 

105-106C;  []
20

D -13,5
 (qloroformi). 

   
literatura:  Glen W., Meyers G., Grant G. J. Chem. Soc., 1951, 2568. 
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2.9.8. 1,2;5,6-di-O-benziliden--D-glukofuranoza  

reaqtivebi: uwylo glukoza, TuTiis qloridi, benzaldehidi, 

yinulovani ZmarmJava, yinuliani wyali, eTeri, natriumis 

bikarbonati, natriumis sulfati, gaaqtivebuli naxSiri, 

eTanoli, eTilacetati, piridini.  
xelsawyoebi da sareaqcio WurWeli: samyela kolba, meqanikuri 

sarevela, wylis abazana, gamyofi Zabri, biuxneris Zabri, 

vakuum-amaorTqlebeli, gamzomi cilindri.  

 

10g daqucmacebuli uwylo glukozis, 20g TuTiis 

qloridis, 60ml benzaldehidis da 7ml yinulovani Zmar-

mJavas narevs anjRreven 26C temperaturaze 17 saaTis 

ganmavlobaSi. miRebul masas asxamen 200ml yinulian wyalSi, 

wvlilaven eTeriT (3100ml). eTerian eqstraqts recxaven 

wyliT da natriumis bikarbonatis xsnariT, aSroben uwylo 

natriumis sulfatze, auferuleben 1g gaaqtivebuli naxSi-

riT da filtraven. filtrats aorTqleben vakuum-amaor-

Tqlebelze. miRebuli sirofidan nivTierebas wvlilaven eTa-

noliT (320ml) da ramdenime dRe ayovneben macivarSi _ 

50Cze. miiReba 3,1g produqti. TlR. 141-147C. 35ml cxeli 

eTanolidan, Semdeg ki eTilacetatidan gadakristalebiT mi-

Rebuli nivTierebis TlR. 160-161C; []
20

D +34,8
 (piridini). 

   
literatura:  Wood H., Diehl H., Fletsher H. J. Am. Chem. Soc., 1957, 79, 3262. 
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2.9.9. 4,6-O-benziliden-D-glukopiranoza  

(benzalglukoza)  

 

reaqtivebi: D-glukoza (uwylo), TuTiis qloridi, 

benzaldehidi, yinuliani wyali, petroleinis eTeri, 

meTanoli.  

xelsawyoebi da sareaqcio WurWeli: mgvalZira kolba, meqanikuri 

sarevela, biuxneris Zabri.  
 

20g uwylo D-glukozis (gamSrali 60C temperaturaze 

vakuumSi), 150g gafxvierebuli TuTiis qloridis da 500ml 

axladgadadenili benzaldehidis narevs anjRreven 30 saaTis 

ganmavlobaSi oTaxis temperaturaze. gamoyofil sirofisebur 

masas umateben 600ml yinulian wyals. Semdeg ayovneben 0C-

ze 30 wT-is ganmavlobaSi. gamoyofil kristalur naleqs 

filtraven, recxaven yinuliani wyliT, Semdeg petroleinis 

eTeriT. produqts ramdenimejer akristaleben wylidan. 

gamosavlianoba 18,9g (64%). TlR. 185-186C; []  _5,4 

(meTanoli). 
 

literatura:  Гахокидзе А. М. ЖОХ, 1946,  16, 1923. 
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2.10. monosaqaridebis anhidridebi 

 
 

Saqrebis anhidridebi (glikozanebi) ewodebaT Siga O-

glikozidebs, sadac oqsidur ciklSi Sedis glikoziduri 

Jangbadis atomi. magaliTad: 

  1                2             3 

cnobilia Saqrebis anhidridebis Svidwevriani da samwev-

riani oqsiduri ciklebi. Svidwevriani anhidridebis Tvisebebi 

O-glikozidebis Tvisebebis analogiuria. isini mdgradni ari-

an fuZeebis mimarT da ganicdian mJavur hidrolizs mkacr 

pirobebSi. damatebiTi ciklis gaCena molekulaSi iwvevs Ta-

visebur gansxvavebas maT qimiur TvisebebSi. magaliTad, Cveu-

lebrivi glukofuranozidebi mJava hidrolizs ganicdian uf-

ro swrafad, vidre izomeruli piranozidebi, 

monosaqaridebis anhidridebis SemTxvevaSi ki, magaliTad, 1,6-

anhidroheqsopiranoza (levoglukozani) (1) da 1,6-anhidro--

D-glukofuranoza (2) hidrolizs erTnairi siCqariT 

ganicdian. furanozuli formis anhidridebi ar iJangebian 

periodatebiT, maSin, roca Cveulebrivi Saqrebis 

furanozuli nawarmebi, romlebic Seicaven trans--

glikolur dajgufebas, nela, magram iJangebian. piranozuli 

formis anhidridebi advilad iJangebian periodatebiT. 

cxadia, damatebiTi cikli cvlis qimiur Tvisebebs. 

Svidwevriani analogebisagan gansxvavebiT, samwevriani 

oqsiduri ciklis Semcveli anhidridebi sakmaod 

reaqciisunarianebi arian. am jgufis naerTebidan yvelaze 

ukeT Seswavlilia briglis anhidridi (3). 

 

CH2
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2.10.1. 1,2-anhidro-3,4,6-tri-O-acetil-D-glukopiranoza 

(briglis anhidridi) 

reaqtivebi: -qlor-2-O-(triqloracetil)-3,4,6-tri-O-acetil-

D-glukopiranoza, mSrali benzoli, amiaki, petroleinis 

eTeri, amoniumis qloridi, kaliumis hidroqsidi, benzoli.  

xelsawyoebi da sareaqcio WurWeli: konusuri kolba, viurcis 

kolba, eqsikatori, faifuris jami, Zabri, vakuum-

amaorTqlebeli, qim. Wiqa, minis wkiri, gamzomi cilindri, 

KOH-iani sveti. 

 

10g gamomSrali da wvrilad daqucmacebuli  -qlor-2-

O-(triqloracetil)-3,4,6-tri-O-acetil-D-glukopiranoza 

SeaqvT 50ml mSral benzolSi da 2-3 saaTis ganmavlobaSi 

atareben amiakis Zlier nakads. sareaqcio kolbas kargad 

axuraven sacobs da ayovneben 2 saaTs, drodadro anjRreven. 

warmoqmnil amoniumis qlorids filtraven, naleqs recxaven 

benzoliT; filtrati gadaaqvT faifuris jamze da ayovneben 

1-2 saaTs eqsikatorSi, romelSic moTavsebulia gogirdmJava 

(amiakis mosacileblad). xsnars, umateben 75ml petroleinis 

eTers da 5-10 wT dayovnebis Semdeg mcire raodenobis ze-

Tisebur produqts frTxilad acileben dekantaciiT. xsnars 

aorTqleben wylis vakuumze (50-600C). mSral naSTze 50ml 

petroleinis eTeris damatebiT miiReba zeTiseburi masa, 

romelic kargad gacivebisa da minis wkiriT xangrZlivi 

xaxunis Sedegad kristaldeba. miRebul kristalebs 

                                                 
 amiaks iReben ekvimolekuluri raodenobis amoniumis qloridisa da 

natriumis hidroqsidis gacxelebiT qviSis abazanaze viurcis kolbaSi. 

gamoyofil airs aSroben kaliumis tutian svetSi gatarebiT. 
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filtraven da aSroben haerze. gamosavlianoba 5g. (81,7%) 

gasufTavebis mizniT naerTs xsnian mcire moculobis 

benzolSi da leqaven petroleinis eTeriT. TlR. 59-59,5C.   

 
literatura:  Brigl P. Physiol. Chem., 1922, 122, 245.  

  
 

2.10.2. 5,6-anhidro-1,2-O-izopropiliden-D-

glukofuranoza 
 

reaqtivebi: absoluturi qloroformi, 6-O-p-toluol sul-

fonil-1,2-izopropoliden-D-glukoza, metaluri natriumi, 

absoluturi meTanoli, natriumis sulfati, benzoli.  
xelsawyoebi da sareaqcio WurWeli: samyela kolba, ukumacivari, 

meqanikuri sarevela, wylis abazana, gamyofi Zabri, minis 

Zabri, eqsikatori, vakuum-eqsikatori. 

24ml absolutur qloroformSi susti gacxelebis 

pirobebSi xsnian 10g 6-O-p-toluolsulfonil-1,2-izopropi- 

liden-D-glukozas da swrafad ureven gacivebul xsnars, 

romelic Seicavs 15ml absolutur meTanolSi gaxsnil 0,75g 

metalur natriums. kolbas 5-10wT toveben gamacivebel 

narevSi. miRebul masas anzaveben 15ml wyliT da qloro-

formian fenas gamoyofen. spirtian wyalxsnars kvlav amu-

Saveben qloroformiT. gaerTianebul qloroformian eqs-

traqts aSroben Na-is sulfatze da akoncentrireben vaku-

um-amaorTqlebelze. gamoyofil produqts akristaleben 

cxeli benzolidan. gamosavlianoba 4g (80%). TlR. 133,5C. 

[]  -26,5 (wyali).… 
literatura:  Ohle H., Vargha H. Ber., 1929, 62, 2435. 
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2.11. dezoqsiSaqrebi 
 

dezoqsiSaqrebi warmoadgenen naxSirwylebs, sadac erTi 

an ramdenime hidroqsilis jgufi Canacvlebulia wyalbadis 

atomebiT. cnobilia dezoqsi-, didezoqsi-, tridezoqsi- da 

a.S. Saqrebi. dezoqsiSaqrebi farTodaa gavrcelebuli 

bunebaSi. isini iSviaTad gvxvdebian Tavisufali saxiT da Cve-

ulebriv, warmoadgenen glikozidebis, oligo- da polisaqa-

ridebis komponentebs. bunebrivi 2-dezoqsiSaqrebis mniSvne-

lovani warmomadgeneli _ 2-dezoqsi-D-riboza Sedis 

dezoqsiribonukleinis mJavebis SemdgenlobaSi.  

dezoqsiSaqrebi asruleben specifiur biologiur rols, 

rac dakavSirebulia fermentuli reaqciebis meqanizmebis 

SeswavlasTan, zogierTi imunoqimiuri problemis, mcenareTa 

fiziologiis mTeli rigi sakiTxebisa da mikroorganizmebis 

bioqimiur SeswavlasTan da a.S. 

molekulaSi dezoqsijgufis Seyvana iwvevs saerTo 

polarobis Semcirebas, amitom dezoqsiSaqrebi, Cveulebrivi 

monosaqaridebisagan gansxvavebiT, gamoirCevian organul gamx-

snelebSi maRali xsnadobiT da aqroladobiT. amasTan, 

pirveladi spirtuli jgufis Canacvleba iwvevs ufro did 

gavlenas zemoT aRniSnul Tvisebebze, vidre meoradi 

hidroqsilis jgufis Canacvleba. 

dezoqsiSaqrebis sinTezis meTodebis SemuSaveba 

naxSirwylebis da, saerTod, bioorganuli naerTTa qimiis 

mniSvnelovan amocanas warmoadgens. isini dReisaTvis jer 

kidev Znelad xelmisawvdom nivTierebebs miekuTvnebian. 

mniSvnelovani biologiuri funqciebi, romelTac 

dezoqsiSaqrebi asruleben mcenareTa da cxovelTa 

sasicocxlo procesebSi, aqtualurs xdis maT sinTezs. 
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2.11.1. 2-dezoqsi-D-glukonis mJavas miReba  

danilov-gaxokiZis meTodiT 

  

   1               2                             3 
COOH

CH2

HO

OH

CH2OH

 OH

 
4 

 

reaqtivebi: triacetilglukali (gv. 81), qloroformi, bromi, 

triacetilglukalis dibromidi, gogirdmJava, tyviis 

hidroqsidi, acetoni, gogirdwyalbadi, bariumis karbonati, 

absoluturi spirti, eTeri. 

xelsawyoebi da sareaqcio WurWeli: samyela kolba, vakuum-

amaorTqlebeli, meqanikuri sarevela, wylis abazana, gamzomi 

cilindri, qimiuri   Wiqa.  

 

1,2-dibrom-3,4,6-tri-0-acetil-D-glukopiranoza (2). 27,2g 

triacetilglukals (1) xsnian qloroformSi da aciveben yi-

nuliT. xsnars wveTwveTobiT umateben qloroformSi gaxs-

nil bromis xsnars gauferulebis Sewyvetamde, qloroforms 

aSoreben vakuum-amaorTqlebelze, ris Sedegadac miiReba 

sirofismagvari produqti. gamosavlianoba 40g (92%). 

 

2-dezoqsi-D-glukonis mJavas bariumis marili (3). samye-

la kolbaSi 40g triacetilglukalis dibromids xsnian 

300ml wyalSi da umateben 50g axladdaleqil tyviis pid-
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roqsids. narevs meqanikuri morevis pirobebSi acxeleben 2sT 

20-25C-ze, 25sT _ 50C-ze, 25sT _ 60-75C-ze da 5-10 sT 

85-90C-ze. miRebul narevs filtraven, filtrats aorT-

qleben vakuumze mSrali naSTis miRebamde da neitraluri 

produqtebis moSorebis mizniT axdenen mis eqstraqcias 

acetoniT da qloroformiT. darCenil masas xsnian da tyviis 

ionebis dasaleqad, atareben gogirdwyalbads (amwovi). xsnar-

naleqs filtraven da aorTqleben vakuum-amaorTqlebelze 

gogirdwyalbadis sunis srul mocilebamde. sirofismagvar 

narCens anjRreven bariumis karbonatis wylian suspenziasTan 

jer dabal temperaturaze, Semdeg wylis abazanaze 

gacxelebiT. xsnars filtraven, aorTqleben da Rebuloben 

ufero marils, romelsac recxaven spirtiT da eTeriT. 

gamosavlianoba 17,8g (78%). 

Tavisufali mJavas (4) misaRebad 2g bariums leqaven 

gogirdmJavaTi, filtrats aorTqleben vakuumze da naSTs mo-

reviT amateben absolutur spirts. mJava gamoiyofa xangr-

Zlivi dayovnebis Semdeg. gamosavlianoba 0,76g (52,5%).  
 

literatura:  1. Danilov S. N., Gachokidze A. M. Ber., 1936, 69, 2130. 

2. Данилов С. Н., Гахокидзе А. М., ЖОХ, 1936, 6, 704. 
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2.11.2. 2-dezoqsi-D-glukoza  
 

O

AcO

O

HOCH2

OH

CH2OAC

OAc

OH

OH

HO

O

CH2

HO

OH

CH2OH

OH

COOH

O

HO

CH2OH

OH OH

     1                2             3                4 
 

reaqtivebi: 3,4,6-tri-0-acetil-D-glukopiranoza, tyviis 

hidroqsidi, azoti, eTanoli, acetoni, qloroformi, go-

girdwyalbadi, ZmarmJava (50%), natriumis borhidridi, 

kaTioniti, anioniti. 

xelsawyoebi da sareaqcio WurWeli: samyela kolba, meqanikuri 

sarevela, vakuum-amaorTqlebeli.  

 

7,5g 3,4,6-tri-0-acetil-D-glukopiranozis (1) xsnars 

150ml wyalSi umateben 26g axladdaleqil tyviis 

hidroqsids da narevs acxeleben wylis abazanaze 

(temperaturis TandaTanobiT aweviT 20C-idan 95C-mde) 29 

sT-iani mudmivi morevis pirobebSi azotis areSi. sareaqcio 

narevs filtraven da muq moyavisfero naleqs ramdenimejer 

recxaven wyliTa da 50%-iani spirtiT. xsnars auferuleben 

gaaqtivebuli naxSiriT da akoncentrireben vakuumSi (15mm, 

40-50C). darCenili sqeli masidan minarevebis eqstragirebas 

awarmoeben organuli gamxsnelebiT (acetoni, qloroformi, 

spirti). Semdeg naSTs xsnian wyalSi da tyvias leqaven 

gogirdwyalbadiT. gafiltvris Semdeg nivTierebas ZmarmJavasa 

da gogirdwyalbadisagan aTavisufleben vakuumSi (40C). 

darCenili 2-dezoqsi-D-glukonmJava (2) vakuum-TermostatSi 

gacxelebiT (2sT, 90C) gadayavT 2-dezoqsi-D-glukon-1,4-

laqtonSi (3). 

0,6g laqtons xsnian 30ml wyalSi, umateben 0,2ml 50%-

ian ZmarmJavas da 1,2g natriumis borhidrids (Zlieri 

morevis pirobebSi). xsnars aciveben da wveT-wveTobiT 
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umateben 50%-ian ZmarmJavas ise, rom narevis pH darCes 4-is 

intervalSi. Semdeg xsnars atareben kaTionitSi KY-2(H). 

eluents aorTqleben vakuumSi (40-50C), samjer umateben 

meTanols da gadadenian boris mJavas srul mocilebamde. 

sirofisebur masas xsnian 100ml wyalSi. Semdeg xsnars 

amuSaveben kaTionitiT da anionitiT AB-17(OH) da 

akoncentrireben. 2-dezoqsi-D-glukozas (4) akristaleben 

mcire raodenobis spirtidan. gamosavlianoba 0,36g(60%). 

TlR. 147-148C; 
20
D][α +45,2 (wyali). 

 
literatura:  Гахокидзе Р. А. ЖОХ, 1976, 46, 1620. 
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2.11.3. 2-dezoqsi-L-riboza 

 
O

OH

HO

OH

O

OH

HO

OO

OH
HO

O

O

H3C

CH3
 

 

reaqtivebi: 3,4-0-izopropiliden-L-arabinoza, tyviis hid-

roqsidi, azoti, kaTioniti, anioniti. 

xelsawyoebi da sareaqcio WurWeli: samyela kolba, meqanikuri 

sarevela, vakuum-amaorTqlebeli.  

 

2g 3,4-0-izopropiliden-L-arabinozas (1) xsnian 20ml 

wyalSi da umateben 2,89g axladdaleqil tyviis hidroqsids 

da narevs acxeleben wylis abazanaze (temperaturis Tanda-

TanobiT aweviT 20-dan 95C-mde) 6 sT-iani Zlieri morevis 

pirobebSi azotis atmosferoSi. laqtons Rebuloben wina 

cdaSi aRwerili meTodikis analogiurad. 

0,09g laqtons (2) amJaveben 20ml 50%-iani ZmarmJavaTi 

da gacivebis pirobebSi umateben 0,024g natriumis borhid-

rids (xsnaris pH 4). xsnars atareben kaTionitSi KY-2(H
+), 

akoncentrireben vakuumSi (50C), umateben meTanols da aor-

Tqleben boris mJavas srul mocilebamde. sirofismagvar 

masas xsnian wyalSi da 50C temperaturaze atutianeben pH 

8-mde natriumis karbonatiT. Semdeg xsnars amuSaveben 

kaTionitiT, anionitiT da akoncentrireben. warmoiqmneba 2-

dezoqsi-L-riboza (3) sirofiseburi masis saxiT. gamosavlia-

noba 0,054g (59,3%). macivarSi xangrZlivi Senaxvis Semdeg 

produqti kristaldeba. akristaleben izopropilis spirtisa 

da eTeris narevidan. TlR. 91-93C; 
20
D][α +52 (wyali). 

 

SeniSvna: analogiurad miiReba 2-dezoqsi-D-riboza. 

 
literatura:  Гахокидзе Р. А., Сидамонидзе Н. Н. ЖОрХ, 1987, 23, 1226. 
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2.11.4. 2-dezoqsi-D-glukonis mJava  

(1-qlor-tetra-O-meTansulfonil-D-glukozisgan) 

 

O

COOH

OH

CH2OMs

O Cl

OMs

CH2OH

OH

Ms

OMs

HO

 
 

reaqtivebi: 1-qlor-tetra-O-meTansulfonilglukoza, Pb(OH)2, 

KY-2(H
+
), AB-17(OH

-
), H2S, qloroformi, azoti. 

xelsawyoebi da sareaqcio WurWeli: samyela kolba, vakuum-

amaorTqlebeli, meqanikuri sarevela, ukumacivari.  
 

12,97g 1-qlor-2,3,4,6-tetra-O-meTansulfonil-D-gluko-

piranozis xsnars 35ml qloroformSi da 20ml wyalSi uma-

teben 7g axladdaleqil tyviis (II) hidroqsids da reaqcias 

atareben azotis areSi Zlieri morevis pirobebSi 

temperaturis TandaTanobiT aweviT 16^sT-is ganmavloabaSi 

(Tavdapirvelad 6 sT 50Co, 8 sT _ 70C, 2 sT _ 95C). 

filtraven da mJavas gamoyofen rogorc wina amocanaSia 

mocemuli. gamosavlianoba 3,7g (82,2%), TlR. 141-142C; 
21
D][α +5,32 (c0,41, wyali);…Rf=0,383 (sistema buTanoli-

piridini-wyali 10:3:3).  
 

literatura: Гахокидзе Р.А., Сидамонидзе Н.Н. ЖОХ, 1986, 56,  вып. 2, 

487. 
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2.12. ujeri Saqrebi (glikalebi) 
 

glikalebs miekuTvneba naxSirwylebis ujeri 

warmoebulebi, sadac ormagi bmis C=C warmoqmnaSi 

monawileobas Rebulobs glikoziduri naxSirbadis atomi. 

cnobilia glikalebis ori tipi: naerTi, romelic C-2-Tan ar 

Seicavs Camnacvlebels(I) da naerTi, romelic Seicavs 

Camnacvlebels(II). am ukanasknelebs uwodeben agreTve 1,2-

glikozeenebs. 

 

 

 

 

 

 

 

bunebaSi glikalebi Tavisufali saxiT ar arseboben da 

maT Rebuloben sinTezuri gziT. glikalebis sinTezs 

awarmoeben acilhalogenidebis aRdgeniT TuTiis fxvnilisa 

da ZmarmJavas saSualebiT, magaliTad:  
 

O

AcO

Br

AcO

AcO
Zn, AcOH

O

AcO

AcO  
warmoqmnili acilirebuli glikalebis SesapvniT 

natriumis meTilatiT miiReba Caunacvlebeli glikalebi. 

acilirebuli 1,2-glikozeeni miiReba acilhalogenidebze 

meoradi aminebis moqmedebiT. magaliTad: 

 

 

 

 

 
 

cnobilia, rom qimiuri reaqciebis dros SesaZlebelia 

ormagi bmis gadaadgileba, magaliTad, 3,4,6-tri-O-acetil-D-

o 

O 
C H 2 O A c 

O A c 
O A c 

O 
C H 2 O A c 

O A c 
O A c 

O A c 
I I I 

o 

O 
C H 2 O A c 

O A c 
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O A c 

A c 
O A c 

O 
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glukalis gacxelebiT wyalTan duRilisas xdeba ormagi bmis 

migracia C-1_C-2-idan C-2_C-3-ze: 

 

 

 

 

 

1,2-glikozeneebi Tavisufali saxiT ar arseboben. isini, 

iseve rogorc glikalebi, warmoadgenen sakmaod 

reaqciisunarian nivTierebebs, advilad Sedian mierTebis 

reaqciebSi, magaliTad: 

O

AcO

H2

CH2OAc

Cl,OAc

OAc H,Cl

O

AcO

CH2OAc

OAc

OAc

O

AcO

CH2OAc

H,OAc

OAc
Cl2

 
 

 

 

2.12.1. 3,4,6-tri-O-acetil-D-glukali 

reaqtivebi: natriumis acetati, yinulovani ZmarmJava, 50%-iani 
ZmarmJava, TuTiis mtveri, CuSO45H2O, 1-brom-tetra-O-
acetil-D-glukoza, qloroformi, benzoli, absoluturi 
eTeri, petroleinis eTeri, yinuli, natriumis qloridi. 
xelsawyoebi da sareaqcio WurWeli: samyela kolba, meqanikuri 
sarevela, sawveTi Zabri, gamzomi cilindri, vakuum-
amaorTqlebeli, qimiuri Wiqa, minis wkiri, gamyofi Zabri.   

 

xsnars, romelic Seicavs 290ml wyalSi gaxsnil 200g 
kristalur natriumis acetats da 200ml yinulovan Zmar-
mJavas, meqanikuri morevis pirobebSi –10-dan –20C-mde 

o

O

CH2OAc

OAc

O

OAc

Ac

O

CH2OAc

OAc

OAcBr

Zn

CH3COOH

O 
C H 2 O A c 

O A c 
O A c 

O 
C H 2 O A c 

O A c 

H , O H 
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temperaturaze umateben 110g TuTiis mtvers da 40ml 
wyalSi gaxnil 1,1g CuSO45H2O-s. sareaqcio masas sawveTi 
Zabridan 1sT-is ganmavlobaSi. umateben 250ml yinulovan 
ZmarmJavaSi gaxsnil 100g 1-brom-tetra-0-acetil-D-
glukozas da 0C temperaturaze ureven 3 sT-is 
ganmavlobaSi. sareaqcio narevs filtraven vakuumSi. naleqs 
recxaven 100ml 50%-iani ZmarmJavaTi. 

filtratebs anzaveben 500ml wyliT, organul fenas 
wvlilaven qloroformiT (5X10ml), eqstraqts aSroben uw-
ylo natriumis sulfatiT, gamxsnels gadadenian vakuum-ama-
orTqlebelze (40-45C) da naleqs xsnian 500ml mSral ben-
zolSi. kvlav aorTqleben vakuumze da aRniSnul process 
imeoreben orjer. darCenil Ria yviTel sirofs xsnian 50-
70ml Tbil absolutur eTerSi da umateben petroleinis 
eTers Seburvamde. yinuliT gaciebis Semdeg gamoiyofa siro-
fismagvari produqti, romelic minis wkiriT xaxunis Semdeg 
kristaldeba. filtraven da miRebul kristalebs recxaven 
petroleinis eTeriT. aSroben haerze. gamosavlianoba 4g 
(60%), TlR. 51-52C.  produqti SeiZleba gadakristaldes 
wyliani spirtiT. 

 

SeniSvna: –10C da _20C temperatura miiReba 100g yinulSi 

30g natriumis qloridis SereviT. 
 

literatura:   1. Helferich B., Mulkahy E. Ber., 1954, 87, 233. 

 2. Дорофеенко Г.Н., Жданов Ю.Ф. Ученные записки 

РГУ, 1959, 60, 211. 
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2.12.2. 1,2,3,4-tetra-O-acetil-D-glukozeen-5,6 
 

reaqtivebi: 6-iod-6-dezoqsi-tetra-O-acetil-D-glukoza, 

vercxlis ftoridi, mSrali piridini, dieTileTeri, eTilis 

spirti.  

xelsawyoebi da sareaqcio WurWeli: mrgvalZira kolba, meqanikuri 

sarevela, gamyofi Zabri, Zabri, vakuum-amaorTqlebeli.   
 

6g 6-iod-6-dezoqsi-tetra-O-acetil-Dglukozas umate-

ben amave raodenobis kargad gamomSral vercxlis ftorids, 

45ml mSral piridins da energiulad anjRreven 16 sT-is 

ganmavlobaSi. muqi feris sirofs amateben Tanabari 

moculobis eTers, ris Sedegadac gamoiyofa zeTiseburi masa, 

romelsac aSoreben dekantaciiT da nivTierebas wvlilaven 

eTeriT (5100ml). Sekrebil eTerian eqstraqtebs 

aorTqleben vakuumze mSral naSTamde (35-40C). naSTs xsnian 

eTerSi, filtraven, aorTqleben da akristaleben eTilis 

spirtidan. gamosavlianobaa 1,5g (36,8%) TlR. 115-116C.  
 

SeniSvna: 6-iod-6-dezoqsi-1,2,3,4-tetra-O-acetil-D-glukoza 

miiReba 6-brom-6-dezoqsi-1,2,3,4-tetra-O-acetil-D-glukozis [1], 

an 6-O-tozil-1,2,3,4-tetra-O-acetil-D-glukozis [2], duRebiT 

natriumis iodidis xsnarTan acetonSi. 

 
literatura: 1. Губен Н. Методы органической химии, т.III, ОНТИ, 

Госхимиздат, 1934, вып.1, 310. 

2. Freudenberg K., Raschig F. Ber., 1927, 609, 1634. 
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2.12.3. alil–2,3,4,6-tetra-O-acetil--D-glukopiranoza 

 

O

CH2OAc

OAc

AcO

OAc

OAc

+ HOCH2_ CH=CH2

O

CH2OAc

OAc

AcO

OAc

O_CH2_ CH=CH2

 
reaqtivebi: glukozis -pentaacetati, alilis spirti, 

diqlormeTani, BF3Et2O, eTilis spirti, n-heqsani, NaHCO3, 

Na2SO4. 
xelsawyoebi da sareaqcio WurWeli: mrgvalZira kolba, vakuum-

amaorTqlebeli.   

 

0,117g (0,0003 moli) -pentaacetatisa da 0,1ml 

(0,0015ml) alilis spirtis xsnars 2ml CH2Cl2-Si umateben 

0,37ml BF3Et2O-s (0,003 moli), ureven 5 sT 0C. anzaveben 
eTilacetatiT da recxaven NaHCO3-iT. filtrats ayovneben 

Na2SO4-ze Ramis ganmavlobaSi. xsnars akoncentrireben vaku-

umze. miiReba Seferili sirofi. produqts akristaleben eTa-

noli-n-heqsanidan. gamosavlianoba 0,07g (60,8%). TlR. 86-87С.  
 

 

literatura: Lee R.T., Lee Y.C. Carbohydrate Research., 1974, 37,  193.  

 

 

 

 

 

 

 

 

 

 

 

 



 95 

2.13. naxSirwylebSi naxSirbadis ConCxis damokleba  

da gazrda 
 

monosaqaridebis agebulebis dadgenis an sinTezuri 

miznebisaTvis xSirad saWiro xdeba monosaqaridebis ConCxis 

Semokleba. meTodebis umravlesoba damyarebulia 

monosaqaridebis an maTi warmoebulebis daJangvaze. 

yvelze xSirad daJangvas awarmoeben natriumis perioda-

tiT an tyviis tetraacetatiT. ra Tqma unda, aRebul unda 

iqnas Canacvlebuli monosaqaridi. magaliTad, 1,2-O-izopropi-

liden-3-O-D-glukofuranozis daJangviT miiReba 3-O-meTil-

D-qsiloza. 
 

O

CH2OH

O

O CH3

CH3

HO

OCH3
IO4

O

O

O CH3

CH3

OCH3

O=HC

NaBH4

O

O

O CH3

CH3

OCH3

HOCH2

H+
O

OCH3

HO

OH

~ OH

 
 

o. rufis mier naxSirbadis ConCxis Sesamokleblad mowo-

debulia aldonis mJavebis daJangva wyalbadis zeJangis moq-

medebiT samvalentiani rkinis ionebis Tanaobisas. reaqcia mim-

dinareobs 2-ketoaldonis mJavas warmoqmnis stadiis gavliT. 

gamosavlianoba  50%-ia. 
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cnobilia agreTve meTodi, romelic ar aris damyarebuli 

damJangavis gamoyenebaze, magaliTad, a. volis gaxleCva – al-

dozis oqsimze ZmarmJavas anhidridis moqmedeba da miRebuli 

produqtis damuSaveba fuZiT (amiaki an natriumis meTilati).  

ZmarmJavas anhidridiT damuSavebisas erTdroulad 

mimdinareobs acetilireba da dehidratacia, warmoiqmneba 

aldonis mJavas nitrili, romlis moqmedebiT fuZesTan 

adgili aqvs dezacetilirebas da cianwyalbadmJavas warmoqm-

nas. am dros warmoiqmneba erTi naxSirbadiT naklebi aldoza. 
 

 

 

 

 

 
 

veermanis gaxleCva _ warmoadgens hofmanis reaqcias, 

romelic damyarebulia aldonis mJavebis amidebis gaxleCvaze. 
igi mimdinareobs natriumis hipoqloritis TandaswrebiT.  

arsebobs naxSirbadis ConCxis gazrdis ramdenime meTodi. 

cnobilia cianhidrinuli, diazomeTanuri, nitromeTanuri, 

aldoluri kondensaciis meTodebi da a.S. am reaqciebiT 
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HO
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miiReba sawyis naerTTan SedarebiT ufro maRali rigis 

naxSirwylebi. ganvixiloT cal-calke es meTodebi. 

1) cianhidrinuli meTodi. am meTodis arsi mdgomareobs 

or ZiriTad reaqciaSi, romelic aRmoaCines h. kilianma da  

e. fiSerma. kilianma daadgina, rom aRmdgeneli Saqrebi, 

aldehidebis msgavsad, moqmedeben cianwyalbadmJavasTan 

aldonis mJavebis nitratebis warmoqmniT, romlebic 

gamoyofis gareSe SeiZleba gardaiqmnan aldonis mJavebad da 

Sesabamisad laqtonebad. 

laqtonebis aRdgeniT (e. fiSeris meTodi) natriumis ama-

lgamiT warmoiqmneba aldozebi, romlebic Seicaven erTi 

naxSirbadiT mets, vidre sawyisi aldozebi. cianhidrinuli 

meTodis magaliTia D-glukozisgan D-glicero-D-gulo-hep-

tozis (1) da D-glicero-D-ido-heptozis (2) warmoqmna.  

 

O

OH OH2

Na\Hg

O

OH

~ OH
O

OH

CH2OH

OH

OH

CH2OH
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HO

H2O
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O
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NaCN

HO
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CH2OH

HO
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bunebrivia, am meTodis dros adgili aqvs ori izomeris 

warmoqmnas C–2 naxSirbadTan. izomerebis Tanafardoba damoki-

debulia eqsperimentis pirobebze.  

2). nitromeTanuri meTodi (j. soudenis da g. fiSeris 

meTodi). igi damaxasiaTebelia yvela aRmdgeneli naxSirwyli-

saTvis.  
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meTodis arsi mdgomareobs nitroparafinebisaTvis 

damaxasiaTebel reaqciaSi: 1) pirveladi da meoradi nitropa-

rafinebis kondensacia aldehidebTan; 2) nitronaerTebisgan 

tuteebis moqmedebiT izonitronaerTebis marilebis 

warmoqmna;     3) izonitronaerTebis marilebze mineraluri 

mJavebis moqmedebiT erTi naxSirbadiT meti aldozis an 

ketozis miReba (j. nefis reaqcia). zogadad es reaqciebi ase 

gamoisaxeba: 
 

1. 
2223

NOCHCHOHR

_
OHNOCHCHOR    

2.  CHORNaOHNOCHCHOHR
22

ONaNOCHH    

 

3.
 

OH2NaXON                                                            

CHOCHOH2R2HXNaNOCHCHOH2R

22

2



   

 

pirveladi nitronaerTebisgan miiReba aldehidebi, xolo 

meoradi nitronaerTebisgan _ ketozebi. 

nitromeTanis kondensacia aRmdgenel monosaqaridebTan 

didi xnis ganmavlobaSi uSedegod mTavrdeboda. mxolod 

1946 w. 4,6-0-benziliden-D-glukozis (1) kondensaciiT nit-

romeTanTan miRebul iqna 1-nitro-1-dezoqsi-5,7-O-benzili-

den-D-glicero-D-gulo-heptiti (2), romelic j. nefis pi-

robebSi gardaiqmneba D-glicero-D-gulo-heptozad (3). 
 

1.NaOH
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OH
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CH2OH
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CH3NO2
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H
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H
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3) diazomeTanuri meTodi (l. volfromis meTodi). es 

meTodi imiT gansxvavdeba wina meTodebisagan, rom am dros 

miiReba mxolod ketozebi da igi ar gamodgeba aldozebis 

misaRebad. am SemTxvevaSi diazomeTani urTierTmoqmedebs kar-

OH
2

  
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bonis mJavebis qloranhidridebTan, ris Sedegadac warmoiqm-

neba diazomeTilketoni. 

rodesac sawyis mJavad aRebulia acetilirebuli aldonis 

mJava, reaqciis Sedegad miiReba erTi naxSirbadis atomiT meti 

ketoza, vidre sawyisi mJavaa. es meTodi mravalstadiania. miu-

xedavad imisa, rom Sualedi produqtebis gamosavlianoba sak-

maod maRalia, saboloo produqtis saerTo gamosavlianoba, 

rogorc wesi, ar aRemateba 10%–s.  

 

4) nitroeTanoluri meTodi (soudenis meTodi). j.soudenma 
pirvelad Caatara D-arabinozis kondensacia 2-izonitro-

eTanolis natriumis marilTan. miRebuli dezoqsiizonit-

roheptitebis natriumis marilebis izomerebis (1) narevidan 

nefis reaqciiT sinTezirebul iqna D-gluko-heptuloza (2) 

da D-mano-heptuloza (3). 
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am SemTxvevaSi jaWvis sigrZe izrdeba 2-naxSirbadis ato-

miT. es meTodi gamoiyeneba pentozebisgan heptozebis misa-

Rebad.  

 

R-COOH R-COCl
CH2N2

R-CO-CHN2

AcOH

R-CO-CH2OAc
OH-

R-CO-CH2OH
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2.13.1. D-arabinozis miReba kalciumis D-glukonatisgan 

(rufis meTodi) 

reaqtivebi: kalciumis D-glukonati, rkinis sulfati, ba-

riumis acetati,  wyalbadis zeJangi, eTilis spirti.  

xelsawyoebi da sareaqcio WurWeli: mrgvalZira kolba, 

vakuum-amaorTqlebeli, biuxneris Zabri.   

 

narevs, romelic Seicavs 192,3g kalciumis D-glukona-

tis monohidrats, 10,2g rkinis (III) sulfats, 20,86g bariu-

mis acetatis monohidrats 2l wyalSi, acxeleben aduRebam-

de. naleqs filtraven, recxaven 500ml wyliT, filtrats 

aerTianeben da aciveben 40C-mde. Semdeg xsnars umateben 

120ml 30%-ian wyalbadis zeJangs. narevs 40C-mde gacivebis 
Semdeg, kvlav umateben 120ml wyalbadis zeJangs. reaqciis 

damTavrebisas (muqi wiTeli Seferiloba) narevs filtraven, 

xsnars aorTqleben vakuumSi (7mm vercx. sv.) da darCenil ma-

sas akristaleben eTilis spirtidan. gamosavlianoba 49,2g 

(40%). TlR. 155-156C; 18

D][α -102 (wyali). 

 
literatura.  1. Ruff O., Ber., 1898, 31, 1573. 

2. Hockett R, Hudson C.S.J. Am. Chem. Soc., 1934, 56, 1632. 
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2.13.2. D-glukozisgan D-glicerinis aldehidis miReba 
 

reaqtivebi: D-glukoza, IN HCl, yinuli,  NaIO4.  

xelsawyoebi da sareaqcio WurWeli: samyela kolba, me-

qanikuri sarevela, vakuum-eqsikatori, vakuum-amaorTqlebeli.   
 

40ml wyalSi xsnian 5,73g D-glukozis monohidrats da 

umateben 1ml IN HCl. xsnars yinuliT gacivebis da morevis 

pirobebSi umateben 19,2g natriumis periodats. ayovneben 14 

dRis ganmavlobaSi oTaxis temperaturaze. xsnars 

filtraven, filtrats aorTqleben vakuumSi simSralemde. 

darCenili masidan axdenen produqtis eqstragirebas civi 

meTanoliT (320ml). meTanolian xsnars toveben vakuumis 

qveS eqsikatorSi asaorTqleblad. miiReba 2,6g (94,4%) D-

glicerinis aldehidis sirofi. 
 

literatura:  Schöpf C., Wild H. Ber., 1954, 87, 1571.        
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2.13.3. meTil--D-glukopiranozis daJangva iodis mJavaTi 
 

O

HO

OH

OH

OCH3

CH2OH

HIO4

HC

O

O

OCH3

CH2OH

CH

O

 
 

reaqtivebi: meTil--D-glukopiranoza, HlO4, Sr(OH)2,  

fenolftaleini, SrCO3, absoluturi eTilis spirti.   

xelsawyoebi da sareaqcio WurWeli: oryela kolba, va-

kuum-amaorTqlebeli, Termometri.    
 

12,5g meTil--D-glukopiranozis xsnars 60ml gamoxdil 

wyalSi umateben 250ml 0,54 M HIO4. xsnars anzaveben wyliT 

500ml-mde da toveben 20-25C-ze 24 saaTis ganmavlobaSi. 

Semdeg zustad aneitraleben stronciumis hidroqsidis cxe-

li xsnariT fenolftaleinis TandaswrebiT. stronciumis pe-

riodatis da iodatis naleqs filtraven, recxaven civi 

wyliT, filtrats umateben 1g stronciumis karbonats da 

aorTqleben 50ml-mde vakuumSi (25C). filtraven da agrZe-

leben aorTqlebas simSralemde. darCen 

ili masis eqstraqcias awarmoeben absoluturi eTilis 

spirtiT (625ml). am dros, dialdehidi mTlianad scildeba 

stronciumis marilebs. spirts gadadenian vakuum-

amaorTqlebelze (40-45C). warmoiqmneba dialdehidis ufero 

sirofi. 
 

literatura:  Jackson E.L., Hudson C.S. J. Am. Chem. Soc. 1937, 59, 994. 
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2.13.4. 1,3,4,5,6,8-heqsaacetat-7-keto-gala-oqtuloza  

(diazomeTanuri meTodi) 

 

reaqtivebi: 2,3,4,5-tetra-O-acetillorwos mJavas diqlo-

ranhidridi,  absoluturi eTeri, diazomeTani, yinuli, eTa-

noli, yinulovani ZmarmJava.   
xelsawyoebi da sareaqcio WurWeli: mrgvalZira kolba, 

meqanikuri sarevela, vakuum-amaorTqlebeli.    
 

4g 2,3,4,5-tetra-O-acetillorwos mJavas diqloranhid-

ridis suspenzias 50ml absolutur eTerSi meqanikuri mo-

revisa da gacivebis pirobebSi (yinuli + marili) umateben 

200ml absolutur eTers, romelic Seicavs 4g diazomeTans 

[2] (frTxilad, momwamlavi da feTqebadia). sareaqcio narevs 

ureven 2sT. naleqs filtraven da recxaven 20ml eTeriT, 

aSroben haerze da akristaleben spirtidan. 3,4,5,6-tetra-O-

acetil-1,8-bis-diazomeTil-7-ketogalaqtulozis 

gamosavlianoba 3g (68%). TlR. 179-180C (iSleba).  

10 ml yinulovan ZmarmJavasTan erTad aduReben 1,8g miRebul 

produqts, xsnars aciveben oTaxis temperaturaze da asxaven 
yinulian wyalSi. miRebul myar nivTierebas filtraven, recxaven 

civi wyliT da akristaleben eTanolidan. gamosavlianoba 1,2g 

(60%). TlR. 193-195C (iSleba). 
 

literatura: 1.  Wolfrom M., Waisbrot S., Brown R. J. Am. Chem. Soc. 1942, 

64, 2329. 

2. Гаттерман Л., Виланд Л. Практические работы по 

органической химии. Госхимиздат, М., 1948, 310. 
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2.13.5. D-gulonis mJavas 1,4-laqtonis sinTezi  

D-qsilozisgan (cianhidrinuli meTodi) 

 

reaqtivebi: D-qsiloza, NH4Cl, NaCN, Ba(OH)28H2O.   

xelsawyoebi da sareaqcio WurWeli: mrgvalZira kolba, 

meqanikuri sarevela.    

 

0,5l mrgvalZira kolbaSi aTavseben 30g D-qsilozas, 

10,7g NH4Cl da 100ml gamoxdil wyals. narevs umateben 

100g yinuls, 10g natriumis cianids (amwov karadaSi) da 

toveben 48sT (0-5C). Semdeg umateben 100ml wyals, 63g ba-

riumis hidroqsidis kristalhidrats Ba(OH)28H2O da adu-

Reben wylis abazanaze morevis pirobebSi 2 sT-is 

ganmavlobaSi. D-gulonis mJavas bariumis marils filtraven 

da recxaven yinuliani wyliT qloris ionebis mocilebamde 

(Semowmeba AgNO3-is xsnariT). marils umateben 200 ml 

wyals da bariumis ionebs raodenobrivad gamoleqaven 

titraciiT 18N H2SO4-iT (daaxloebiT 12-14ml). 

gafiltvris Semdeg filtrats umateben bariumis qloridis 

ganzavebul xsnars (Warbi sulfat-ionis moSorebis mizniT), 

isev filtraven da filtrats aorTqleben wylis vakuumze 

(80-90C). miRebul sirofs xsnian 50ml cxel meTil-

cellozolvSi (eTilenglikolis monomeTilis eTeri), 

CH2OH
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umateben Warb eTilacetats SemRvrevamde da narevs toveben 

macivarSi (drodadro kolbis kedlebs wkiriT xexaven). 

laqtonis kristalizacias sWirdeba ramodenime dRe. 

kristalizaciis damTavrebis Semdeg filtraven, naleqs 

Carecxaven eTilis spirtiT da aSroben vakuum-eqsikatorSi. 

gamosavlianoba 10,7-11,6g (30-33%). TlR. 181-183C. 
gadakristaleba eTilis spirtis wyalxsnaridan. 

 

literatura: Karabinos A., Hann R., Hudson C. J. Am. Chem. Soc. 1953, 75, 

4320. 
 

 

2.14. acetilis jgufis moxsna (dezacetilireba) 
 

monosaqaridebis acetatebi hidrolizis pirobebSi 

advilad isapnebian sawyisi monosaqaridis warmoqmniT. es sa-
Sualebas iZleva acetilis jgufebi gamoyenebul iqnas 

hidroqsilis jgufebis droebiTi dacvisaTvis. yvelaze metad 

acetilis jgufis mosaxsnelad iyeneben zemplenis meTods 

(natriumis meTilatiT damuSaveba meTilis spirtis 

Tanobisas): 

R – monosaqaridis naSTi. 

CH3O
-

CH3 ORC CH3 OCH3C RO
-

RO
-

CH3OH ROH CH3O
-

ORCH3 C

OO O
-

OCH3

oo

O

CH2OAc

OAc

OAc

O

OAc

Ac

HX

Ac
X

O

CH2OAc

OAc

OAc

O

AcOH

sadac X=Cl, Br, ONO2  da a.S.
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natriumis meTilatis nacvlad SeiZleba gamoyenebul iq-

nas bariumis meTilati. ketozebSi acetilis jgufis moxsnas 

awarmoeben bariumis hidroqsidis gamoyenebiT. gansakuTrebiT 

advilad ixsneba C-1-Tan mdebare acetilis jgufi. ara-

organuli mJavebis moqmedebiT uwylo organul gamxsnelebSi 

igi scildeba acetoqsilanionis saxiT nukleofiluri 

Canacvlebis Sedegad. 

 

 

2.14.1. D-manitis sinTezi manitis heqsaacetatisgan  
 

reaqtivebi: natriumi, absoluturi meTanoli, natriumis 

meTilati. 

xelsawyoebi da sareaqcio WurWeli: mrgvalZira kolba 

sarevelaTi, vakuum-amaorTqlebeli.    
 

natriumis gaxsniT absolutur meTanolSi amzadeben 0,1N 

xsnars. am xsnaris 2ml umateben narevs, romelic Seicavs 8g 

D-manitis heqsaacetats 20ml absolutur meTanolSi. 20-45 

wuTis Semdeg iwyeba Tavisufali manitis gamoyofa. narevs 

aorTqleben vakuumze simSralemde, darCenil masas xsnian 

5ml wyalSi, amateben 20ml absolutur meTanols da 

aciveben. gacivebis pirobebSi gamoiyofa 2,7g (80%) D-maniti.  

TlR. 163-165C (iSleba).  
 

literatura:  Zemplen G., Pacsu E. Ber., 1929, 62, 1613. 

 

 

 

 

CH2OAc

OAc

OAc

CH2OAc

opO

CH2OH

  O

OH

OH

CH2OH

CH3ONa H

HO

AcO

AcOo

o

CH3OH



 107 

2.14.2. inozitis miReba inozitis heqsaacetatisgan  

reaqtivebi: inozitis heqsaacetati, absoluturi meTa-

noli, 67% HClO4. 

xelsawyoebi da sareaqcio WurWeli: mrgvalZira kolba 

sarevelaTi, vakuum-amaorTqlebeli.    

 

6g i–inozitis heqsaacetatis xsnars 40ml absolutur 

meTanolSi acxeleben 2-5 wveT 67%-ian qloris mJavasTan 

erTad wylis abazanaze 2 sT-is ganmavlobaSi. Semdeg 

gadadenian naxevar gamxsnels da xsnars toveben macivarSi. 

gamoyofil naleqs filtraven, recxaven eTeriT (320 ml) 

da akristaleben wylidan. gamosavlianoba 1,6g (65%). TlR. 

218C.  

 
literatura:  Жданов Ю.А., Корольченко Г.А., Дорофеенко Г.Н. ДАН 

СССР, 1962, 143, 852. 
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2.14.3. -meTil-D-galaqtopiranozis sinTezi 2,3,4,6-tetra-

O-acetil--meTil-D-galaqtopiranozisgan  
 

OAcO

OAc

AcO

CH2OH

OCH3

CH3C6H4SO3H

CH3OH

OHO

OH

HO

CH2OH

OCH3

 
reaqtivebi: -meTilgalaqtozis tetraacetati, p-tolu-

olsulfomJava, meTanoli, absoluturi eTanoli, eTil- 

acetati.  

xelsawyoebi da sareaqcio WurWeli: mrgvalZira kolba 

sarevelaTi, ukumacivari, vakuum-amaorTqlebeli.    
 

narevs, romelic Seicavs 2g tetraacetil--0-meTil-D-

galaqtopiranozas, 0,4g p-toluolsulfomJavas da 20ml ab-

solutur meTanols, acxeleben ukumacivarTan erTad wylis 

abazanaze. miRebul narevs aorTqleben wylis vakuumSi siro-

fis warmoqmnamde, amateben absolutur eTanols da minis 

wkiriT amuSaveben myari produqtis miRebamde. akristaleben 

eTilacetatidan. miiReba 0,48g (56,4%) -meTil-D-galaqto-

piranoza. TlR. 111C.  
 

literatura:  Helferich B., Port. Ber., 1953, 86, 604. 
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2.14.4. 2,3,4,6-tetra-O-acetil-D-glukopiranozis miReba 

1,2,3,4,6-penta-O-acetil-D-glukopiranozisgan 
 

O

AcO

OAc

CH2OAc

OAc

TRC_SO(N2H5 )+
O

AcO

OAc

CH2OAc

OAc

OAc OAc  
 

reaqtivebi: pentaacetilglukoza, N,N-dimeTilformamidi, 

IRC-50 (N2H5
+
), meTilenqloridi.  

xelsawyoebi da sareaqcio WurWeli: mrgvalZira kolba, 

meqanikuri sarevela, biuxneris Zabri.  

0,3g 1,2,3,4,6-tetra-O-acetil-D-glukopiranozas (- an 

-anomers) xsnian 20ml N,N-dimeTilformamidSi, umateben 

2ml IRC-50 (N2H5
+
) da anjRreven otaxis temperaturaze 

3sT-is ganmavlobaSi. ionits acileben gafiltvriT, recxaven 

meTilenqloridiT da gaerTianebul xsnars akoncentrireben 

mSral naSTamde. warmoqmnili 2,3,4,6-tetra-O-acetil-D-

glukopiranozis 18

D][α +82 (CHCl3). 
 

SeniSvna: hidrazinul formaSi ionitis misaRebad 100ml IRC-

50-s samjer recxaven 500-500ml distilirebuli wyliT, Semdeg 

16 sT-is ganmavlobaSi ureven hidrazinis 10%-ian wyalxsnarTan 

erTad (200ml), filtraven, samjer recxaven N,N-dimeTilformami-

diT. inaxaven 4C temperaturaze Tavdaxurul WurWelSi. SeiZleba 

BIOREX-70-is da sxva analogiuri fisebis gamoyenebac. 
 

 

literatura:  Мачарадзе Г.Г., Бовин Н.В., Хорлин А.Я., Гахокидзе Р.А. 

Способ освобождения полуацетального гидроксила ацетатов 

сахаров. Авторское право, 2005. Сертификат №1466. 
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2.15. rTuli naxSirwylebi 

 
rTuli naxSirwylebi _ oligo- da polisaqaridebi 

bunebaSi farTod gavrcelebuli nivTierebebia. 

oligosaqaridebi _ dabalmolekuluri masis mqone rTu-

li naxSirwylebia, romlebic kargad ixsnebian wyalSi da 

aqvT dakristalebis unari. maT tkbili gemo aqvT. 

polisaqaridebi maRalmolekuluri masis mqone rTuli 

naxSirwylebia, romlebic wyalSi sustad an srulebiT ar 

ixsnebian da ar aqvT dakristalebis unari. maT tkbili gemo 

ar gaaCniaT. 

oligosaqaridebidan gansakuTrebuli mniSvneloba aqvT 

disaqaridebs anu biozebs. isini warmoadgenen glikoziduri 

tipis naerTebs. disaqaridis molekulaSi ori molekula 

monozis naSTi SesaZlebelia iyos erTnairi an sxvadasxva. Tu 

disaqaridi warmoqmnilia monosaqaridebis naxevaracetaluri 

hidroqsilis jgufebis xarjze, aseTi disaqaridebi ar 

amJRavneben aldehidebisaTvis damaxasiaTebel aRmdgenel 

Tvisebebs. aseTi tipis disaqaridebs araaRmdgenel 

disaqaridebs uwodeben. maTi tipuri warmomadgenlebia 

saqaroza (lerwmis, Warxlis Saqari) da trehaloza (sokos 

Saqari). 
 

O

CH2OH

OH

HO

OH

O

HO

HO

HOH2C

O CH2OH

saqaroza

O

CH2OH

OH

HO

OH
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O

OH

OH

~OH
HOH2C

 
 

saqaroza miiReba D-glukozisa da D-fruqtozis 

naxevaracetaluri hidroqsilis jgufebis SekavSirebiT.  

trehaloza ori molekula D-glukozisagan aris 

warmoqmnili. Tu mis SenebaSi monawileobs -D-glukoza da 

-D-glukoza, maSin misi saxelwodeba iqneba , -trehaloza. 

SesaZlebelia trehaloza miviRoT ori molekula -D-glu-
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kozisagan (,-trehaloza) da ori molekula -D-glukozi-

sagan (,-trehaloza).  

Tu disaqaridi warmoqmnilia naxevaracetaluri da 

spirtuli hidroqsilis jgufebisgan, maSin mis molekulaSi 

SenarCunebulia erTi naxevaracetaluri hidroqsilis jgufi. 

aseTi tipis disaqaridebi amJRavneben aRmdgenel Tvisebebs da 

maT aRmdgenel disaqaridebs uwodeben. maT aqvT mutarota-

ciis unari, kristaldebian - da - formebSi. aseT disaqa-

ridebs miekuTvneba: maltoza (alaos Saqari), laqtoza (rZis 

Saqari), celobioza, genciobioza. 
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prof. a. gaxokiZem daamtkica trehalozis, maltozisa da 

genciobiozis tipis (1,1-, 1,4- da 1,6- bmebis Semcveli) di-

saqaridebis garda axali tipis (1,2- da 1,3-bmebis Semcveli) 

disaqaridebis (magaliTad, siforoza, laminaribioza) 

arsebobis SesaZlebloba da daamuSava maTi sinTezis meTodebi 

(`gaxokiZis sinTezi~, ix. J. Stanek, M. Cerny, J. Pacak. The Oli-

gosaccharides. New York and London, Academic, Press, 1965). 
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 112 

 

umaRlesi polisaqaridebi miekuTvneba iseT rTul 

naxSirwylebs, romelTa polimerizaciis xarisxi 10-ze metia. 

monosaqariduli Sedgenilobis mixedviT polisaqaridebs yo-

fen heteropolisaqaridebad, romlebic Seicaven sxvadasxva 

monosaqaridis naSTs da homopolisaqaridebad, romlebic Sei-

caven erTi da imave monosaqaridis naSTebs.  

saxamebeli ori polisaqaridis narevia, romelic Sedgeba 

D-glukozis naSTebisagan: amiloza (10-20%) da amilopeqti-

ni (80-90%). saxamebeli warmoiqmneba mcenareebSi fotosin-

Tezis Sedegad da grovdeba TeslebSi, fesvebSi da bolqveb-

Si. saxamebliT gansakuTrebiT mdidaria brinji (98,2%), si-

mindi (75%), xorbali (75%), kartofili (24%).  

amiloza warmoadgens xazobriv polimers, romelic 

Seicavs 1,4-bmiT dakavSirebul -D-glukopiranozis naSTebs.  
 

O

CH2OH

OH

HO

OH
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CH2OH

OH

OH
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CH2OH
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OH

O

O

CH2OH

OH

OH
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amilopeqtini ganStoebuli aRnagobis polimeria. mis mo-

leklaSi D-glukopiranozis naSTebi dakavSirebulia (14)-

glikoziduri bmebiT. ganStoebis wertilSi ki (16)-gli-

koziduri bmebiT. saxamebeli TeTri amorfuli fxvnilia, 

wyalSi sustad ixsneba, mas ara aqvs aRdgeniTi unari.  

glikogeni (cxoveluri saxamebeli) SedgenilobiTa da 

struqturiT amilopeqtinis msgavsia, Tumca misgan 

gansxvavebiT is ufro metadaa ganStoebuli. manZili 

ganStoebebs Soris zogjer 6 molekula glukopiranozis 

naSTs moicavs. glikogeni cxovelis qsovilis yvela nawilSi 

gvxvdeba; gansakuTrebiT didi raodenobiT gvxvdeba is 

cxovelis RviZlSi (10-20%), kunTebSi (4%). 

mniSvnelovan bunebriv polimers warmoadgens celuloza. 

celuloza -D-glukozis xazovani polimeria. glukozis 

naSTebi erTmaneTTan dakavSirebulia 1,4-bmiT.  
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O

CH2OH

OH

HO

OH

O

CH2OH

OH

OH

O

O

CH2OH

OH

OH

~OH
O

n
 

celuloza mcenareuli ujredis mTavari Semadgeneli na-

wilia. bamba Seicavs 98%-mde celulozas. wiwviani mcena-

reebi _ 60%-mde, foTlovani mcenareebi _ 20-40%-s. celu-

lozas uaRresad didi teqnikuri gamoyeneba aqvs. celuloza 

ar ixsneba arc erT gamxsnelSi garda Sveiceris reaqtivisa 

(spilenZis sulfatis amiakuri xsnari). 

inulini wyalSi xsnadi polisaqaridia. igi Sedgeba 

fruqtozis naSTebisagan. inulini didi raodenobiT moipoveba 

miwavaSlasa da georginis tuberebSi, babuawveras da vardka-

WaWas ZirebSi, kauCukis Semcveli mcenaris _ gvaiulas 

fesvebSi, foTlebsa da ReroebSi. inulini kargad ixsneba 

cxel wyalSi, ar ixsneba spirtSi. 

peqtini bunebaSi farTod gavrcelebuli polisaqaridia. 

igi Sedis mcenaris ujredis kedlis SedgenlobaSi. peqtiniT 

gansakuTrebiT mdidaria xili da kenkrovnebi. peqtins safuZ-

vlad udevs D-galaqturonis mJava, romlis naSTebi dakav-

Sirebulia -1,4-bmiT. peqtinis warmoebis nedleulia vaSli, 

citrusis kani, mzesumziras gvirgvini da sxva. 
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2.15.1. disaqaridebis sinTezi 

 

disaqaridebi miiReba: 

 

1. monozebze mJavebis reversiuli moqmedebiT. reversia 

ewodeba inversiis Sebrunebul movlenas, romlis drosac 

ori molekula monozis kondensaciiT miiReba erTi mole-

kula disaqaridi: 

1122126126
OHCOH2C 4SOH2

 
  .konc  

 

reversiis meTodiT ar miiReba erTi romelime individua-

luri disaqaridi, aramed warmoiqmneba sxvadasxva disaqari-

dis narevi.  

2. acetilhalogenozebze monozebis natriumwarmoebule-

bis moqmedebiT. am xerxiT 1879 wels kolim pirvelad Caata-

ra disaqarid saqarozis pirveli sinTezi. 
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O
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O
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rogorc miRebuli disaqaridis aRnagobidan vxedavT, igi 

bunebrivi saqarozisgan imiT gansxvavdeba, rom mis Sedgeni-

lobaSi Sedis D-glukopiranozisa da D-fruqtopiranozis 

naSTebi; bunebrivi saqaroza ki Sedgeba D-glukopiranozisa 

da D-fruqtofuranozis naSTebisagan. saqarozis am izomerul 

disaqarids uwodes saqaroza C. 
 

3. acetilhalogenozebze vercxlis karbonatis moqmede-

biT. 
 

_H2O 
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4. acetilhalogenozisa da iseTi acetilirebuli mono-

zis kondensaciiT, romelsac gaaCnia erTi Tavisufali hid-

roqsili. 
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r. gaxokiZis da misi mowafeebis mier damuSavebulia -

disaqaridebis stereospecifikuri sinTezis meTodi Txevadi 

bromis areSi, magaliTad: 

O

CH2OR

OR

RO

OR

OH

+

O

OAc

AcO

OAc

Br

CH2OAc

Br2

O

CH2OR

OR

RO
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O

OAc

O OAc

AcO

CH2OAc

R=Ac,  Br  
 

5. Tavisufali glikoziduri jgufis Semcveli 

acilirebuli monozisa da Tavisufali hidroqsilis jgufis 

Semcveli acilirebuli an alkilidenuri monozis 

kondensaciiT. am meTodiT prof. a. gaxokiZem miiRo axali 
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tipis disaqaridebi, romelTa molekulebSi monosaqaridTa 

naSTebi dakavSirebulia 1,2 da 1,3 bmebiT. 
 

6. orToeTeruli meTodi. meTodi damuSavebulia n. 

koCetkovisa da misi TanamSromlebis mier, romelic mdgoma-

reobs monosaqaridis acilirebuli 1,2-orToeTeris urTierT-

moqmedebaSi Tavisufali hidroqsilis Semcvel acilirebul 

monosaqaridTan. 
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7. erTi disaqaridis meoreSi izomerizaciiT. am meTodiT 

prof. a. gaxokiZem ganaxorciela disaqaridebis epimerizacia 

(disaqaridis aRmdgenel nawilSi meore naxSirbadis atomTan 

wyalbadisa da hidroqsilis jgufis Semobruneba) 

bentonituri Tixebis moqmedebiT. 
 

8. bioqimiuri sinTezi. monosaqaridebze fermentebis 

moqmedebiT miiReba sxvadasxva disaqaridi. magaliTad, D-glu-

kozaze emulsinis moqmedebiT miiReba genciobioza da 

celobioza.  
 

literatura:  1. gaxokiZe a., ivanovi b. organuli qimia, Tb., saq. sasof-

lo-sameurneo inst-is gamomc., 1961. 

 2. gaxokiZe a., ivanovi b. organuli da biologiuri qimia, 

Tb., `ganaTleba~, 1973. 
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2.15.2. soforoza 

 
 

O

CH2OAc

OAc

AcO

OCOCCl3

Cl

O

CH2OAc

OAc

AcO

OH

OAc

O

CH2OH

OH

HO

OH

O

CH2OAc

OAc

AcO

OH

Cl

NH3 AgOCOCH3

O

CH2OAc

OAc

AcO

OAc

OH O

CH2OAc

OAc

AcO

OH

OAc
1. ZnCl2, P2O5+
2. CH3ONa

O

CH2OH

OH

HO

OH

O

1 2
3

5

4 3  

 

reaqtivebi: 1-qlor-2-(triqloracetil)-3,4,6-tri-O-ace-

til-3,4,6-tri-O-acetil-D-glukopiranoza, 1 (gv. 42), 2,3,4,6-

tetra-O-acetil--D-glukopiranoza (4) (gv. 46), 

absoluturi eTeri, NH3, eTilacetati, vercxlis acetati, 

eTilis spirti, qloroformi, TuTiis qloridi, fosforis 

pentaoqsidi, meTanoli. 

xelsawyoebi da sareaqcio WurWeli: mrgvalZira kolba, 

meqanikuri sarevela, vakuum-amaorTqlebeli, biuxneris Zabri. 

 

1-qlor-3,4,6-tri-O-acetil-D-glukopiranoza (2). 15g 1-

qlor-2-(triqloracetil)-3,4,6-tri-O-acetil-D-glukopira-

nozas (1) umateben 0C temperaturaze mSrali amiakiT gaje-

rebul 250ml absolutur eTers. xuTwuTiani njRrevis 

Semdeg 1 mTlianad ixsneba, Semdeg xsnari imRvreva da iwyeba 

kristalizacia. produqts akristaleben eTilacetatidan. ga-

mosavlianoba 6,1g (58%). TlR. 159-160C; 
20

D][α +19,1 (eTila-

cetati). 

 

1,3,4,6-tetra-O-acetil--D-glukopiranoza (3). 16,2g 

nivTierebas (2) xsnian 300ml absolutur eTerSi, umateben 

16,6g mSral vercxlis acetats da narevs anjRreven 2 sT 

siciveSi (xsnarSi halogenis uaryofiT sinjamde). 
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gafiltvris Semdeg eTers acileben vakuumSi. warmoiqmneba 

TeTri kristalebi. 3-s akristaleben eTilis spirtidan. 

gamosavlianoba 10,3g (59%). TlR. 141C. 

 

2-O--D-glukopiranozil-D-glukopiranoza (soforoza, 5). 

17,4g nivTierebas (3) da 17,4g 2,3,4,6-tetra-O-acetil--D-glu-

kopiranozas (4) xsnian 300ml mSral qloroformSi, umateben 

4g gamlRval TuTiis qlorids da anjRreven 5 sT-is ganmav-

lobaSi. Semdeg xsnars TuTiis qlorids acileben 

gafiltvriT, umateben 15g fosforis pentaoqsids da kvlav 

anjRreven 20 sT. xsnars filtraven da qloroforms 

acileben vakuumSi. sawyisi nivTierebebis mosacileblad 

naSTs umateben ramdenime mililitr wyals da aduReben; 

sawyisi acetatebi ixsneba, xolo disaqaridis acetati rCeba 

WurWlis fskerze. am operacias 3-4-jer imeoreben. Semdeg 

produqts ramdenjerme akristaleben meTanilidan. TlR. 

189C. 

12g disaqaridis oqtaacetats xsnian 30ml mSral qloro-

formSi da -20C temperaturamde gacivebisas umateben 2g nat-

riums 70ml uwylo meTanolSi. narevs civ pirobebSi anjR-

reven 20 wT. TandaTanobiT gamoiyofa sirofiseburi masa. 

Semdeg kolbis SigTavss umateben 45ml civ wyals da Zlie-

rad anjRreven. xsnars frTxilad aneitraleben ganzavebuli 

ZmarmJavaTi. spirt-wyalxsnaris fenas gamoyofen qloroformi-

sagan. spirt-wyalxsnaris fenas aorTqleben vakuumSi mSral 

naSTamde, romelsac xsnian 3ml wyalSi; 15ml absoluturi 

eTanolis mimatebiT gamoiyofa kristalebi. disaqarids (5) 

ramdenimejer akristaleben eTanolidan. TlR. 176-177C; 

 19Dα +27,5 (H2O). 

 
literatura:  Гахокидзе А.М. ЖОХ, 1941, 11, 117. 
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2.15.3. laminaribioza 
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reaqtivebi: 4,6-O-benziliden-D-glukopiranoza (1) (gv.70), 

2,3,4,6-tetra-O-acetil--D-glukopiranoza (3) (gv. 46), ace-

toni, CuSO4, petroleinis eTeri, eTilis spirti, 

qloroformi, ZnCl2, P2O5, gaaqtivebuli naxSiri, Ba(OH)2, 

0,1%-iani H2SO4. 

xelsawyoebi da sareaqcio WurWeli: mrgvalZira kolba, 

meqanikuri sarevela, vakuum-amaorTqlebeli, biuxneris Zabri. 
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1,2-O-izopropiliden-4,6-O-benziliden--D-glukopirano-

za (2). 50g sufTa, mSral, wvrilad gafxvierebul 4,6-O-ben-

ziliden-D-glukopiranozas (1) amateben 500ml mSral, 

axladgamoxdil acetons da 50g uwylo spilenZis sulfats. 

narevs Zlierad anjRreven meqanikur sarevelaze 50 sT-is 

ganmavlobaSi. miRebuli produqti TandaTanobiT ixsneba 

acetonSi. xsnars gafiltvris Semdeg Semcirebul wnevaze 

aorTqleben mcire moculobamde. miRebuli masa eqsikatorSi 

didxans moTavsebis Semdeg kristaldeba. kristalizaciis da-

saCqareblad miRebul nivTierebas xsnian acetonSi da leqaven 

civi wyliTa da petroleinis eTeriT. produqts 

ramdenimejer akristaleben eTilis spirtidan. warmoiqmneba 

nemsiseburi nivTiereba. gamosavlianobaa 54g (87%). TlR. 152-

153C;  20Dα +25,8 (qloroformi). 

 

 2,3,4,6-tetra-O-acetil--D-glukopiranozil-3-1,2-O-izo-

propiliden-4,6-O-benziliden--D-glukopiranoza (4). 80,8g 

nivTierebas (2) da 34,8g 2,3,4,6-tetra-O-acetil--D-gluko-

piranozas (3) xsnian 500ml mSral qloroformSi, umateben 

10g wvrilad dafxvnil, mSral TuTiis qlorids da miRebul 

narevs anjRreven sarevelaze 12 sT-is ganmavlobaSi. Semdeg 

xsnars filtraven TuTiis qloridis mosacileblad, 

umateben 15g fosforis pentaoqsids da isev anjRreven 24 

sT-is ganmavlobaSi. reaqciis damTavrebis Semdeg xsnars 

filtraven, naleqs ramdenimejer recxaven mSrali 

qloroformiT. gaerTianebul filtrats, naxSiriT 

gauferulebis Semdeg, aorTqleben sirofiseburi masis 

warmoqmnamde. minarevebis mosacileblad sirofs ramdenimejer 

amuSaveben mSrali eTeriT, Semdeg xsnian spirtSi, saidanac 

wylis frTxili mimatebiT gamoiyofa kristalebi. produqts 

ramdenimejer akristaleben eTilis spirtidan. gamosav-

lianoba 28,5g (45%). TlR. 142C;  20Dα +30,48 (eTilis 

spirti). 
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-D-glukopiranozil-3-1,2-O-izopropiliden-4,6-O-benzi-

liden--D-glukopiranoza. 21,5g nivTierebas (4) xsnian 100ml 

cxel absolutur eTilis spirtSi, umateben 10ml 0,1N 

natriumis meTilats da Zlierad anjRreven 30 wT-is 

ganmavlobaSi. Semdeg 15-20 wT aduReben wylis abazanaze da 

gacivebis Semdeg aorTqleben Semcirebul wnevaze. gamoyofil 

kristalebs ramdenimejer akristaleben eTilis spirtidan, 

gamosavlianoba 13,8g (89%). TlR. 190-192C;  18Dα +39,2 (piri-

dini). 

 

3-O--D-glukopiranozil-D-glukopiranoza (laminaribio-

za, 4). 11g -D-glukopiranozil-3-1,2-O-izopropiliden-4,6-O-

benziliden--D-glukopiranozas 1 sT-is ganmavlobaSi 

aduReben 600ml 0,1% gogirdmJavasTan. xsnars, aciveben, 

aneitraleben 5% bariumis hidroqsidiT da gafiltvris 

Semdeg aorTqleben Semcirebul wnevaze. darCenil 

sirofisebur masas xsnian ganzavebul, cxel eTilis spirtSi 

da gafiltvriT acileben bariumis marils. xsnars kvlav 

aorTqleben Semcirebul wnevaze. sirofiseburi masa 

eqsikatorSi Senaxvisas ramdenime dRis Semdeg kristaldeba. 

kristalebs, romlebic Sedgeba umTavresad disaqaridisa da 

nawilobriv glukozisagan, asufTaveben wylidan 

gadakristalebiT. sabolood warmoiqmneba erTgvarovani masa. 

disaqaridi (5) warmoadgens lamaz kristalebs (2 molekula 

kristalizaciuri wyliT). kristalizaciuri wyali scildeba 

110-115C temperaturaze. gamosavlianoba 4,7g (55%). TlR. 

162C;  18Dα +84,8 (wyali). 
 

literatura:  Гахокидзе А.М. ЖОХ, 1946, 16, 1923. 
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2.15.4. 3-O--D-glukopiranozil-D-manopiranoza 
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reaqtivebi: laminaribioza, gauwyloebuli natriumis ace-

tati, Zmris anhidridi, eTanoli, qloroformi, askaniti, 

aluminis oqsidi. 

xelsawyoebi da sareaqcio WurWeli: meqanikuri sarevela, 

mrgvalZira kolba, ukumacivari, biuxneris Zabri, qroma-

tografiuli sveti. 

 

mravalZira kolbaSi, romelsac morgebuli aqvs 

ukumacivari, aTavseben 20g laminaribiozas (1) (TlR. 162C), 

10g gauwyloebul natriumis acetats da 150g 

axladgamoxdil Zmris anihidrids da mudmivi morevis 

pirobebSi acxeleben wylis abazanaze 3 sT-is ganmavlobaSi. 

cxel Txevad masas wveT-wveTobiT asxamen 2l yinulian 

wyalSi. gamoyofil kristalebs aqucmaceben da inaxaven 

wyalSi Semdeg dRemde. laminaribiozis oqtaacetatis 

gafiltrul kristalebs recxaven civi wyliT da 

akristaleben eTilis spirtidan. gamosavlianoba 31,4g (78%). 

TlR. 149-150C.  

mrgvalZira litrian kolbaSi, romelsac morgebuli aqvs 

ukumacivari, aTavseben 30g laminaribiozis oqtaacetatis 

xsnars 400 ml mSral qloroformSi da amateben 100g 

mSral askanits. narevs anjRreven siciveSi 10 dRis 

ganmavlobaSi. Semdeg kolbis SigTavss acxeleben 70C 

temperaturamde. odnav Seferil xsnars askanitisgan 
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acileben gafiltvriT da aorTqleben sirofis warmoqmnamde. 

warmoqmnili masa ramdenime saaTSi kristaldeba. 

akristaleben eTilis spirtidan. kristalebis srul 

gawmendas awarmoeben qromatografiulad aluminis oqsidze. 

TlR. 142-143C;  20Dα +35,6 (qloroformi). disaqaridis 

acetatis SesapvniT miiReba Tavisufali disaqaridi (2). TlR. 

165C;  20Dα +27,9 (wyali). 
 

literatura:  Гахокидзе А.М., Гвелукашвили И. А. ЖОХ, 1952, 22, 143. 
 

 

oligo- da polisaqaridebis rTuli eTerebi 

2.15.5. oqta-O-acetil-laqtoza 

 

reaqtivebi: D-laqtoza, natriumis acetati, ZmarmJava an-

hidridi, yinuliani wyali, meTanoli. 

xelsawyoebi da sareaqcio WurWeli: samyela mrgvalZira 

kolba, ukumacivari, sarevela, Zabri, gamzomi cilindri. 
 

10g D-laqtozas umateben 5g axladgamomSral natriumis 

acetats, 48ml ZmarmJava anhidrids da ureven 100C 

temperaturaze ori saaTis ganmavlobaSi. miRebuli masa 

gadaaqvT yinulian wyalSi. macivarSi dayovnebis Semdeg 

gamoiyofa TeTri feris amorfuli naleqi. xsnar-naleqs 

filtraven da recxaven wyliT ZmarmJavas sunis mocilebamde. 

gadakristaleba meTanolidan. gamosavlianoba 12,5g (63,1%). 

TlR. 100C; []
20

D – 47 (qloroformi). 

literatura: Huskins W.T., Hann R.M., Hudson C.S. J. Am. Chem. Soc., 1942, 

64, 1852. 
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2.15.6. oqtaacetiltrehaloza 
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reaqtivebi: acetobromglukoza, 2,3,4,6-tetra-O-acetil-

-D-glukopiranoza, bromi, qloroformi, natriumis meta-

bisulfiti, natriumis sulfati, eTanoli. 

xelsawyoebi da sareaqcio WurWeli: samyela kolba, me-

qanikuri sarevela, gamyofi Zabri, wylis vakuumis tumbo. 
 

1g acetobromglukozis da 1,74g 2,3,4,6-tetra-O-ace-

til--D-glukopiranozis narevs umateben 1,4ml broms da 

ureven 10 wT. Semdeg umateben 20ml wyals da Warbi bromis 

mosacileblad narevi gadaaqvT yinulian natriumis 

metabisulfatis xsnarSi. produqts wvlilaven 

qloroformiT (3X20ml) da qloroformian fenas mTeli 

Ramis ganmavlobaSi toveben natriumis sulfatze. 

gafiltvris Semdeg gamxsnels acileben wylis vakuumze da 

gamoyofil nivTierebas akristaleben eTanolidan. 

gamosavlianoba 0,93g (63%). TlR. 103C. [] 18

D
+ 162 

(qloroformi). 
 

literatura: Бедукадзе Л., Гахокидзе Р., Цицкарава Н., Лагуришвили М. 

Химический Журнал Грузии, 2002, 2, 126. 
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2.15.7. oqta-O-acetilsaqaroza 
 

 

 

 

 

 

 

 

 

 

 

reaqtivebi: natriumis acetati (uwylo), ZmarmJava 

anhidridi, saqaroza, eTanoli, gaaqtivebuli naxSiri. 
xelsawyoebi da sareaqcio WurWeli: mrgvalZira kolba, 

meqanikuri sarevela, ukumacivari, Zabri, gamzomi cilindri. 

 

250ml-ian mrgvalZira kolbaSi aTavseben 16,5g uwylo na-

triumis acetats da 40g ZmarmJava anhidrids. miRebul na-

revs mcire dozebiT umateben 35g kargad gafxvierebul sa-

qarozas. Semdeg kolbas uerTeben ukumacivars da acxeleben 

azbestis badeze daaxloebiT 0,5 saaTis ganmavlobaSi. aceti-

lirebuli saqaroza gamoiyofa sqeli moyviTalo zeTis sa-

xiT. reaqciaSi Seusvleli sawyisi produqtebis 

mosaSoreblad guldasmiT recxaven civi wyliT da 

akristaleben eTilis spirtidan (aucileblobis SemTxvevaSi 

oqtaacetilsaqaroza SeiZleba gauferuldes gaaqtivebul 

naxSirTan duRiliT). gamosavlianoba 30g (50%). TlR. 67C. 

 

SeniSvna: *uwylo natriumis acetats Rebuloben kristaluri 

natriumis acetatis gaxurebiT 3200C-ze.  

**oqtaacetilsaqarozas Rebuloben agreTve ZmarmJavas 

anhidridis moqmedebiT saqarozaze piridinis TandaswrebiT. 
 

literatura:  Königs W., Knorr E., Ber., 1901, 34, 1830. 
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2.15.8. 1-qlor-hepta-0-p-toluolsulfonilmaltoza 

reaqtivebi: D-maltoza, absoluturi piridini, p-

toluolsulfonilqloridi, qloroformi, yinuliani wyali, 

acetoni, gaaqtivebuli naxSiri.  
xelsawyoebi da sareaqcio WurWeli: samyela kolba, uku-

macivari, meqanikuri sarevela, wylis abazana, gamzomi ci-

lindri, qimiuri Wiqa, minis Zabri.  

10g maltozis suspenzias 30ml absolutur piridinSi 

umateben 76g p-toluolsulfonilqlorids. sareaqcio na-

revs ureven 0C 4 sT-is ganmavlobaSi da Semdgom 20sT 

oTaxis temperaturaze (wylis abazana t=20-25). WurWlis 

kedlebze gamoiyofa naleqi (PyHCl). miRebuli masa mudmivi 

morevis pirobebSi gadaaqvT yinulian wyalSi (xdeba PyHCl-

is gaxsna). organul masas acileben gamyofi Zabris 

saSualebiT, amuSaveben gaaqtivebuli naxSiriT da filtraven. 

filtratis dakoncentrirebis Semdgom miiReba moyviTalo 

feris kristalebi. gamosavalianoba 9,8g (23,5%). TlR. 162-

163,5C; Rf =0,42 (sistema heqsani-eTilacetati 6:4); [] 16

D
-

71,4 (c 0,8, qloroformi).… 
 

literatura: Sharma N.N., Norulat I.H., Bull. Soc. Chim. Belg., 1987, 96. N5, 

391.  
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2.15.9. 5-O-acetil-6-O-[2,3,4,6-tetra-O-acetil--D-

glukopiranozil]-L-askorbinis mJava 
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reaqtivebi: 2,3,4,6-tetra-O-acetil--D-glukopiranoza, 

L-askorbinis mJava (C vitamini), HBr_CH3COOH, gaaqtivebu-

li naxSiri, Ag2CO3, qloroformi. 
xelsawyoebi da sareaqcio WurWeli: mrgvalZira kolba, 

meqanikuri sarevela, vakuum-amaorTqlebeli. 

5-O-acetil-6-brom-6-dezoqsi-L-askorbinis mJava, 1. 10g 

L-askorbinis mJavas umateben 50ml HBr_CH3COOH-is narevs 

da ureven oTaxis temperaturaze 20 sT-is ganmavlobaSi. 

sareaqcio masas amuSaveben gaaqtivebuli naxSiriT da xsnars 

akoncentrireben vakuum-amaorTqlebelze. miiReba sirofise-

buri masa. gamosav. 0,374g (22%); [] 20

D
+ 45,6 (qloroformi). 

5-O-acetil-6-O-[2,3,4,6-tetra-O-acetil--D-glukopi-

ranozil]-L-askorbinis mJava, 2. xsnars, romelic Seicavs 

1,73g 2,3,4,6-tetra-O-acetil--D-glukopiranozas, 1,17g 5-

O-acetil-6-brom-6-dezoqsi-L-askorbinis mJavas da 1,25ml 

mSral eTers umateben 0,15g axladdamzadebul vercxlis 

karbonats. sareaqcio masas ureven 24 sT-is ganmavlobaSi. 

Semdeg umateben 3-4ml qloroforms da morevas agrZeleben 

8sT. gafiltvris Semdeg xsnars amuSaveben gaaqtivebuli nax-
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SiriT. Gacivebisas gamoiyofa TeTri kristalebi. gamosavlia-

noba 0,8g (30,3%). TlR. 87-89C; []
20

D
+ 84,2 (qloroformi). 

 

literatura: Гахокидзе Р., Бедукадзе Л., Лагуришвили М. Сообщ. АН 

Грузии, 1988, 130, №3, 561.  
 
 

2.15.10. celulozis triacetati 
 

(CH3CO)2O + H2SO4 CH3COO(SO2)OH + CH3COOH

acetilgogirdmJava  
 

[C6H7O2(OH)3]n + 3nCH3COO(SO2)OH [C6H7O2(OCOCH3)3]n + 3nH2SO4

 

reaqtivebi: bamba an filtris qaRaldi, yinulovani Zmar-

mJava, gogirdmJava (d=1,84), ZmarmJava anhidridi. 

xelsawyoebi da sareaqcio WurWeli: samyela kolba 

(150ml), sareveliT, sawveTi Zabri, Termometri, biuxneris 

Zabri, wylis abazana. 
 

samyela kolbas, romelic aRWurvilia TermometriT, sa-

reveliT da sawveTi ZabriT, aTavseben wylis abazanaze. 

kolbaSi SeaqvT 7,5g bamba an daqucmacebuli filtris 

qaRaldi da morevis pirobebSi sawveTi Zabridan umateben 

narevs, romelic Seicavs 22,5g ZmarmJava anhidrids, 30g 

yinulovan ZmarmJavas da 1ml konc. gogirdmJavas. aRniSnuli 

narevis damatebis siCqares aregulireben ise, rom sareaqcio 

masis temperatura ar aRematebodes 35C-s. 

reaqcia mTavrdeba 3-4 saaTis Semdeg sqeli sirofis 

warmoqmniT. sirofs energiuli moreviT asxamen wylian 

WiqaSi (1l). wylis perioduli gamocvliT axdenen 

triacetilcelulozisagan mJavas mocilebas. Semdeg 

filtraven biuxneris Zabrze da aSroben gamSrob karadaSi 

55-60C temperaturaze. 
 

literatura: Н. П. Клюшник. Практикум по органическому синтезу. 

Москва. "Высшая школа", 1987. 
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2.15.11. celulozis trinitrati  

(trinitroceluloza)  
 

[C6H7O2(OH)3]n + 3nHNO3 [C6H7O2(NO3)3]n + 3H2O
H2SO4

 
 

reaqtivebi: konc. azotmJava, konc. gogirdmJava, bamba. 
xelsawyoebi da sareaqcio WurWeli: kolba, gamzomi ci-

lindri. 
 

qimiur WiqaSi aTavseben 5ml konc. azotmJavas da konc. 

gogirdmJavas narevs (1:2). gacivebis Semdeg narevSi 6-8 wu-

TiT aTavseben bambas da ureven minis wkiriT. miiReba 

celulozis trinitrati (nitroceluloza), romelsac 

filtraven, kargad recxaven wyliT da aSroben. 

alSi nitroceluloza advilad inTeba Ria feris aliT.  
 

literatura: gaxokiZe r. qimia. Tb., gamomc. cisartyela, 2004. 

 

 

2.15.12. oligo- da polisaqaridebis hidrolizi 
 

mineraluri mJavebisa da fermentebis moqmedebiT oligo- 

da polisaqaridebi ganicdian hidrolizs, romlis drosac 

mimdinareobs glikoziduri bmebis gaxleCva da 

monosaqaridebis warmoqmna. 

fermentebis moqmedebiT hidrolizis procesi gacilebiT 

swrafad mimdinareobs, vidre mineraluri Zlieri mJavebiT 

moqmedebis dros. fermentebi cilovani struqturis 

biologiur katalizatorebia, romlebic imyofebian 

organizmis yvela ujredSi da ganapirobeben cocxal 

organizmSi mimdinare qimiuri procesebis swrafad 

warmarTvas.  

saqarozis hidrolizis Sedegad miiReba D-glukozisa da 

D-fruqtozis narevi. saqaroza hidrolizdeba ferment -

fruqtofuranozidazas (invertaza, saqaraza) moqmedebiTac. -

fruqtofuranozidaza aRmoCenilia yvela tipis niadagSi da 
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warmoadgens niadagis biologiuri aqtivobis damaxasiaTebel 

erT-erT ferments. 

saxameblis hidrolizs samrewvelo mniSvneloba aqvs. misi 

sruli hidrolizis Sedegad miiReba D-glukoza: 
 

(C6H10O5)x + (X-1)H2O XC6H12O6 
 

saxameblis swrafi gacxelebiT masSi arsebuli tenis 

xarjze (10-20%) mimdinareobs makromolekuluri jaWvis hid-

rolizuri gaxleCva da SedarebiT mcire zomis 

polisaqaridebis narCenebis warmoqmna, romelTac deqstrinebi 

ewodebaT. 
 

(C6H10O5)n

saxamebeli
(C6H10O5)m

hidrolizi

deqstrini
n>m

 
 

aseTi daSlis procesi, anu deqstrinizacia xorcieldeba 

puris cxobis procesSi. purSi saxamebeli gardaiqmneba deqs-

trinebad da advilad mosanelebeli xdeba maRali xsnadobis 

gamo.  

saxameblis hidrolizi saWmlis momnelebel sistemaSi 

mimdinareobs fermentebis moqmedebiT. am dros ixliCeba 

(14) da (16) glikoziduri bmebi.  
(C6H10O5)n
saxamebeli

(C6H10O5)m
deqstrini

C12H22O11 C6H12O6
maltoza glukoza

 

moxvdeba ra sakvebis saxiT piris RruSi, saxamebeli 

nerwyvSi myof ferment amilazas saSualebiT iwyebs daSlas. 

aq mxolod nawilobrivi hidrolizi mimdinareobs. misi sabo-

loo daSla xdeba wvril nawlavSi, ris Sedegadac 

warmoiqmneba glukoza. 

mineraluri mJavebis moqmedebiT celuloza, saxameblis 

msgavsad, ganicdis hidrolizs D-glukozis warmoqmniT, 

magram hidrolizi am SemTxvevaSi ufro Znelad mimdinareobs. 

saWmlis momnelebeli sistema celulozis damSlel fer-

ments ar Seicavs. 

inulini ferment inulazasa da mJavebis moqmedebiT 

advilad ganicdis hidrolizs fruqtozis warmoqmniT. 



 131 

2.15.13. saqarozis hidrolizi 
 

O

CH2OH

OH

HO

OH

O

HO

HO

HOH2C

O CH2OH

saqaroza

hidrolizi
O

CH2OH

OH

HO

OH

OH

 D-glukoza

+

O

HO

HO

CH2OH

HOH2C

HO

 D-fruqtoza
 

reaqtivebi: absoluturi eTilis spirti, konc. marilmJava 

(=1,19), saqaroza.  

xelsawyoebi da sareaqcio WurWeli: mrgvalZira kolba, 

ukumacivari, meqanikuri sarevela, wylis abazana, minis wkiri, 

Zabri, gamzomi cilindri. 
 

200ml mrgvalZira samyela kolbaSi, romelsac morgebu-

li aqvs meqanikuri sarevela da ukumacivari aTavseben 70ml 

eTilis spirts, 3ml koncentrirebul marilmJavasa da 3ml 

wyals. kolbas wylis abazanaze acxeleben 50C-mde da 

morevis pirobebSi umateben 25g dafqvil saqarozas, 

romelic siTxeSi TandaTan ixsneba. marilmJavas moqmedebiT 

saqaroza glukozad da fruqtozad iSleba. gacivebis Semdeg 

glukoza xsnaridan webovani fisis saxiT gamoiyofa, 

fruqtoza ki xsnarSi rCeba. fisisebur masas minis wkiriT 

nel-nela ureven. ramdenime xnis Semdeg glukoza myardeba. 

myar masas filtraven da xsnian 3-4ml wyalSi. absoluturi 

eTilis spirtis damatebiT xsnaridan gamoiyofa glukozis 

sufTa kristalebi. kristalebs filtraven, recxaven 

spirtiT da aSroben. TlR. 146C; 
20

D][α +112(wyali). 
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2.15.14. celulozis hidrolizi 

 
 

(C6H10O5)n + nH2O nC6H12O6  
 

reaqtivebi: koncentrirebuli gogirdmJava (=1,84), fil-

tris qaRaldi (celuloza), natriumis tutis 10%-iani 

xsnari, spilenZis sulfatis 1%-iani xsnari, felingis xsna-

ri. 

xelsawyoebi da sareaqcio WurWeli: sinjara, pipeti, minis 

wkiri, wylis abazana.  
 

sinjaraSi aTavseben daqucmacebul filtris qaRalds da 

awveTeben 20 wveT koncentrirebul gogirdmJavas. narevs 

frTxilad acxeleben perioduli SenjRreviT celulozis 

srul gaxsnamde. Semdeg sinjaraSi frTxilad amateben 20 

wveT gamoxdil wyals, anjRreven da 10 wuTiT aTavseben 

mduRare wylis abazanaze. xsnars umateben 10 wveT gamoxdil 

wyals, sinjaris SigTavss energiulad ureven minis wkiriT da 

filtraven. gamWvirvale filtratis erT nawilze atareben 

tromeris reaqcias: sinjaraSi aTavseben 5 wveT filtrats, 

umateben 10 wveT 10%-ian NaOH-s da 1 wveT 1%-ian spilenZis 

sulfats. SenjRrevis Semdeg xsnari Rebulobs molurjo-

cisfer Seferilobas spilenZis xsnadi saqaratis (glukozis 

alkoholati spilenZTan) warmoqmnis gamo. sinjaris SigTavss 

frTxilad acxeleben. siTxe jer ifereba yviTlad CuOH-is 

warmoqmnis gamo, xolo Semdeg gamoiyofa Cu2O-s wiTeli 

feris naleqi. reaqcia mimdinareobs Semdegi sqemiT:  
 

CuSO4 + 2NaOH  Cu(OH)2 + Na2SO4 
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O

C

C

C

CH2OH

H OH

CH OH

COH H

H

+ 2Cu(OH)2

H OH

-H2O

O

C

C

C

CH2OH

H OH

CH OH

COH H

OH

H OH

+ 2CuOH

Cu2O + H2O

 
xsnaris meore nawilze atareben felingis reaqcias (ix. 

4.1.1. g). 
 

literatura: Косенко С.А., Шарпенак А.Е.. Практикум по органической 

химии. Изд-во «Высшая школа». Москва, 1965, стр. 116. 

 

 

 
2.15.15. saxameblis hidrolizi 

 
 

reaqtivebi: marilmJavas 10%-iani xsnari, saxameblis 1%-

iani wyalxsnari lugolis xsnari (2g kaliumis iodidi da 

1,2g iodi gaxnili 100ml wyalSi).  

xelsawyoebi da sareaqcio WurWeli: sinjara, pipeti, 

wylis abazana. 
 

sinjaraSi aTavseben 20 wveT 1%-ian saxameblis wyal-

xsnars da umateben 5 wveT marilmJavas 10%-ian xsnars. 

sinjaras anjRreven da aTavseben mduRare wylis abazanaze. 30 

wm-is Semdeg xsnari xdeba gamWvirvale. iReben 1 wveT sinjs 

da umateben 1 wveT lugolis xsnars. xsnari lurjad ifereba, 

rac mianiSnebs saxameblis arsebobaze. agrZeleben sinjaris 

gacxelebas da yovel 2 wuTSi awarmoeben sinjebis Semowmebas 

TvisebiT reaqciaze. hidrolizis procesSi sinjis Seferiloba 

icvleba Semdegnairad: lurji _ Ria lurji _ lurj-iisferi 

_ iisferi – wiTeli – mowiTalo yviTeli _ narinjisferi _ 

moyviTalo narinjisferi _ yviTeli. wiTeli feri Seesabameba 

deqstrinebs, xolo yviTeli feri miuTiTebs hidrolizis 
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procesis dasrulebaze, e.i. saxameblis srul daSlas 

glukozamde, romelic iodTan ar iZleva Seferilobas.  
 

literatura: gaxokiZe a. organuli da biologiuri qimiis praqtikumi, 

Tb., gamomc. `codna~, 1963. 

 

 

 

2.15.16. saxameblis fermentuli hidrolizi 
 

reaqtivebi: saxameblis 1%-iani wyalxsnari, lugolis 

xsnari, nerwyvi.  

xelsawyoebi da sareaqcio WurWeli: sinjara, pipeti.  
 

sinjaraSi aTavseben 20 wveT saxameblis 1%-ian xsnars 

da umateben 5 wveT nerwyvs. sinjaras kargad anjRreven da 

toveben oTaxis temperaturaze. 30 wamis Semdeg aRebuli 

sinji lugolis xsnarTan ar iZleva lurj Sefervas. igi 

iRebs yviTel fers, rac mianiSnebs hidrolizis procesis 

dasrulebaze. 
 

literatura: gaxokiZe a. organuli da biologiuri qimiis praqtikumi, 

Tb., gamomc. `codna~, 1963. 
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2.15.17. inulinis hidrolizi 
 

inulini Sedgeba -D-fruqtofuranozis naSTebisagan 21 

bmiT da molekula mTavrdeba -D-glukopiranozis naSTiT: 
O

OH

OH

O

OH

CH2

OHOCH2

HO

OH

O

HOH2C

O

OH

CH2

HOCH2

HO

O
O

OH

CH2OH

HOCH2

HO

35-42

 
reaqtivebi: inulini, 0,5%-iani marilmJava, soda, 0,5%-

iani gogirdmJava, bariumis karbonati, absoluturi spirti.  

xelsawyoebi da sareaqcio WurWeli: mrgvalZira kolba, 

gamzomi cilindri, ukumacivari, 100ml gamzomi kolba, Zabri, 

pipeti, sinjara, wylis abazana. 

mrgvalZira kolbaSi aTavseben 5g inulins da umateben 

50ml 0,5%-ian marilmJavas xsnars. kolbas argeben 

ukumacivars da acxeleben wylis abazanaze 1 saaTis 

ganmavlobaSi. miRebul xsnars aneitraleben sodiT. 

filtraven, gadaaqvT 100ml-ian gamzom kolbaSi da avseben 

wyliT niSanxazamde.  

1. hidrolizatis sinjebSi sazRvraven fruqtozis 

raodenobas bertranis mixedviT. 

2. TvisebiT reaqcias fruqtozaze atareben 

Semdegnairad: sinjaraSi aTavseben 5ml rezorcinis xsnars 

(0,05g rezoncins xsnian 100ml marilmJavaSi 1:2) da 

umateben hidrolizis Sedegad miRebul fruqtozis xsnaris 

ramdenime wveTs. xsnari iRebs wiTel Sefervas, romlis 

intensivoba matulobs gacxelebiT.  

kristaluri saxiT fruqtozis gamosayofad hidrolizs 

atareben 0,5%-iani gogirdmJavaTi, romelsac advilad 

acileben wyalSi Sereuli bariumis karbonatis damatebiT. 

gafiltvris Semdeg fruqtozis xsnars aorTqleben sqel 
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sirofamde, xsnian cxel absolutur eTilis spirtSi da 

toveben macivarSi. ramdenime dRis Semdeg gamoiyofa 

kristalebi, romelTac filtraven vakuumze, recxaven 

absoluturi spirtiT da aSroben. 20

D][α   =-92. 

 
literatura: dgebuaZe q. mcenareTa bioqimiis praqtikumi, Tb., gamomc. 

`codna~, 1964. 
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Tavi III. naxSirwylebis miReba bunebrivi 

wyaroebidan 

3.1. bunebrivi nedleulidan monosaqaridebisa  

da maTi warmoebulebis miReba 

3.1.1. L-arabinozis gamoyofa mcenareuli webodan  

 
reaqtivebi: garglis mcenareuli webo, konc. H2SO4, carci, 

eTanoli, ZmarmJava, gaaqtivebuli naxSiri, yinulovani 

ZmarmJava.  
xelsawyoebi da sareaqcio WurWeli: 500ml-iani kolba, Zabri, 

wylis abazana, vakuum-amaorTqlebeli, eqsikatori. 

mSral wvrilad daqucmacebul mcenareul webos aTavse-

ben 500ml kolbaSi da umateben 150ml wyals. gajirjvebis 

Semdeg sareaqcio masas umateben 3,6ml konc. H2SO4, rome-

lic winaswar ganzavebulia 10ml wyliT. kolbas aTavseben 

mduRare wylis abazanaze 6sT-is ganmavlobaSi. hidrolizats 

umateben carcs neitralur reaqciamde da kvlav acxeleben 1 

sT ganmavlobaSi. sareaqcio narevi rom ar aqafdes umate-ben 

buTilis spirtis ramdenime wveTs. naleqs filtraven da 

recxaven 50ml cxeli wyliT. filtrats aorTqleben faifu-

ris WiqaSi 60-70ml-mde, aciveben, filtraven da aorTqleben 

sirofis warmopqmnamde. miRebul sirofs xsnian 3 moculoba 

eTanolSi da warmoqmnil produqts gamoyofen gafiltvriT. 

sufTa arabinozis misaRebad naleqs umateben 10ml wyals, 
20ml eTanols da filtraven. deda xsnars amuSaveben gaaqtive-
buli naxSiriT, filtraven da aorTqleben vakuumSi sirofi-

seburi masis konsistenciamde. miRebul sirofs aciveben, 

SeaqvT kristaluri L-arabinoza da ayovneben. kristalebis 

gamoyofisTanave umateben 10ml spirts, ureven da toveben 

macivarSi dasakristaleblad. Filtraven. produqts akrista-

leben 15ml yinulovani ZmarmJavidan. Semdeg filtraven, 
recxaven mcire raodenobis spirtiT da aSroben vakuum-

eqsikatorSi. Ggamos. 5g. TlR 159C; 
20

D][α    + 105 (wyali). 
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3.1.2. D-galaqtozis miReba rZis Saqrisgan  
 

 

reaqtivebi: laqtoza (rZis Saqari), konc. gogirdmJava, 

gaaqtivebuli naxSiri, bariumis hidroqsidi, yinulovani 

ZmarmJava, meTanoli, eTeri.  

xelsawyoebi da sareaqcio WurWeli: samyela kolba, uku-

macivari, meqanikuri sarevela, biuxneris Zabri, vakuum-

amaorTqlebeli, pipeti. 

 

mrgvalZira kolbaSi, romelsac morgebuli aqvs 

ukumacivari, aTavseben 100g rZis Saqars, 250ml wyals, 3ml 

gogirdmJavas da 2 sT-is ganmavlobaSi aduReben. Semdeg 

amateben gaaqtivebul naxSirs, aduReben kidev 10 wT-is 

ganmavlobaSi da morevis pirobebSi umateben bariumis 

hidroqsidis cxel najer xsnars, Tan akontroleben, rom 

narevma ar miiRos tute reaqcia. 

gamoyofili sulfatis naleqs filtraven biuxneris Za-

brze. 3ml yinulovani ZmarmJavas mimatebis Semdeg filtrats 

aorTqleben vakuum-amaorTqlebelze (40-50C) 60ml-mde. 

Tbil sirofisebur masas ureven 100ml yinulovan ZmarmJavas. 

aciveben da kristalizaciuri centris Setanis Semdeg 

gamoiyofa Saqris kristalebi. 24 saaTis Semdeg kristalebs 

filtraven biuxneris Zabrze, recxaven civi yinulovani Zmar-

mJavaTi (10ml), civi meTanoliT (10ml) da bolos eTeriT 

(10ml). gamosavlianoba 20-25g. TlR. 118-120C.  
 

literatura:  Pasteur L. Compt. Rend., 1856, 42, 348. 
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3.1.3. D-qsilozis miReba simindis naquCidan  

  

reaqtivebi: gogirdmJava (4%, 1,5%, 1%), gaaqtivebuli 

naxSiri, eTanoli, kalciumis karbonati, simindis naquCi.  

xelsawyoebi da sareaqcio WurWeli: mrgvalZira kolba 

(2l), biuxneris Zabri, wylis abazana, Termometri, 

qromatografiuli sveti. 
  
mrgvalZira kolbaSi aTavseben 1,5l 4%-ian gogirdmJavas 

da 500g wvrilad daqucmacebul simindis naquCs. narevs 

aduReben 2sT-is ganmavlobaSi. Semdeg cxel, odnav Seferil 

xsnars acxeleben da narCens kvlav aduReben 1,5 da 1%-ian 

gogirdmJavas xsnarTan. orsaaTiani duRilis Semdeg xsnars 

kvlav acxeleben. Semdeg darCenili masidan, D-qsilozas 

samjer gamowvlilaven cxeli wyliT (600-800ml). miRebul 

wylian da mJavian gamonawvlilebs aerTianeben, acxeleben ga-

aqtivebul naxSirTan erTad 50C 40 wT-is ganmavlobaSi, 

aneitraleben kalciumis karbonatiT, filtraven biuxneris 

ZabrSi da aorTqleben wylis abazanaze 300ml moculobamde. 

xsnars TanmimdevrobiT atareben kaTionitian (KY-1) da 

anionitian (AH-1) svetSi, akoncentrireben vakuum-

amaoTqlebelze (55
0
C) blanti masis miRebamde, romelic 

gacivebiT gadadis myar mdgomareobaSi. miRebul produqts 

xsnian cxel spirtSi, saidanac gacivebis Semdeg gamoiyofa 

kristalebi, gamosavlianoba 52,5g (10,5%) TlR. 144-145C, 

[]D+92C (wyali). 
 

literatura:   Гахокидзе А.М., Шишниашвили М.Е. Тр. Тбилисского 

Пединститута им. Пушкина, 1955, 10, 595. 
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3.1.4. fruqtozis miReba georginis bolqvebidan  

 

reaqtivebi: georginis (an miwavaSlas) bolqvebi, gogird-

mJavas 0,2%-iani xsnari, bariumis karbonati, absoluturi 

eTanoli. 

xelsawyoebi da sareaqcio WurWeli: konusuri kolba, 

bostneulis saxexi, gamzomi cilindri. 

 

500g georginis bolqvebs anawevreben saxexze, aTavseben 

konusur kolbaSi, umateben 400ml aduRebul wyals da mo-

reviT acxeleben 10wT-is ganmavlobaSi. kolbis SigTavs swra-

fad filtraven gofrirebul filtrSi da naleqs recxaven 

cxeli wyliT. gacivebis Semdeg kolbis fskerze gamoiyofa 

inulini fxvnilis saxiT. filtraven biuxneris ZabrSi da 

aSroben. gamosavali 20-30g. 

10g inulins umateben 40ml 0,2%-ian gogirdmJavas 

xsnars da acxeleben mduRare wylis abazanaze 1 saaTis 

ganmavlobaSi, perioduli morevis pirobebSi. hidrolizats 

umateben 1g bariumis karbonats. miRebul naleqs filtraven. 

filtrats aorTqleben sirofiseburi masis konsistenciamde 

da aSroben TermostatSi 24 sT-is ganmavlobaSi. sirofs 

umateben 20ml absolutur spirts sam porciad, spirt-

xsnars aorTqleben naxevar moculobamde, umateben fruqto-

zis ramodenime kristals da toveben macivarSi dasakris-

taleblad. gamoyofil fruqtozas filtraven da 

akristaleben absoluturi eTanolidan. miiReba 2,3g 

fruqtoza.    
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3.1.5. -D-glukopiranozilhidroqinonis  

(arbutini) gamoyofa daTvisyuras foTlebidan 

 

reaqtivebi: tyviis fuZe acetati, gogirdwyalbadi, 

daTvisyura.  

xelsawyoebi da sareaqcio WurWeli: biuxneris Zabri, 

mrgvalZira kolba, vakuum-amaorTqlebeli, wylis abazana, 

faifuris rodini.     

 

1l mrgvalZira kolbaSi aTavseben 100g kargad daquc-

macebul daTvisyuras gamxmar foTlebs da 3-jer wvlilaven 

500-500ml mduRare wyliT. yoveli gamowvlilvis Semdeg 

mwvane masas filtraven minis ZabrSi. wylian filtrats aor-

Tqleben 500ml-mde vakuum-amaorTqlebelSi 40-50C-ze, aci-
veben da umateben tyviis fuZe acetats, momwvano-moyviTalo 

feris naleqis warmoqmnamde. naleqs filtraven, recxaven 

wyliT (50ml) da Warb tyvias leqaven gogirdwyalbadiT. 

miRebul tyviis sulfids filtraven, filtrats aorTqleben 

vakuum-amaorTqlebelSi (40-50C-ze) 80-100ml-mde da dgamen 

macivarSi erTi dRe-Ramis ganmavlobaSi. warmoiqmneba krista-

lebi. filtraven da miRebul produqts akristaleben mcire 

raodenobis wylidan. TlR. 160-161C. 
 

literatura:  Mannich C. Arc. Pharm., 1912, 250, 547. 
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3.1.6. -D-glukozil(-)epikateqinis gamoyofa glediCiidan 

  
 

O

CH2OH
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reaqtivebi: glediCiis parkebi, dieTileTeri, 90-iani 

eTanoli tyviis acetati, 3%-iani HCl, eTilacetati. 

xelsawyoebi da sareaqcio WurWeli: mrgvalZira kolba, 

ukumacivari, wylis abazana, vakuum-amaorTqlebeli. 

5g mSral daqucmacebul mcenare glediCiis (Gleditschia 

triacantos) parkebs eTeriT garecxvis Semdeg amateben 90-ian 

spirts, ayovneben dRe-Ramis ganmavlobaSi oTaxis 

temperaturaze, Semdeg aduReben wylis abazanaze 

ukumacivriT 6 sT. miRebul eqstraqts acileben naleqs da 

am ukanasknels orjer kvlav amuSaveben 5l spirtiT. 

gaerTianebul eqstraqtebs amuSaveben jer tyviis 

acetatiT, Semdeg marilmJavas 3%-iani xsnariT. gafiltrul 

xsnars aorTqleben Semcirebul wnevaze 400ml moculobamde. 

miRebul Sesqelebul xsnars anzaveben Tanabari raodenobis 

wyliT da glukozids ramdenimejer gamowvlilaven 

eTilacetatiT. eTilacetatis aorTqlebis Semdeg darCenil 

amorful fxvnils xsnian spirtSi da Semdeg leqaven wyliT. 

gamosavlianoba 9,5g (0,19%). sufTa produqtis TlR. 259C. 
 

literatura:  Гахокидзе А.М. Журнал прикладной химии, 1946, 10-11, 1197. 
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3.2. rTuli naxSirwylebis miReba bunebrivi  

wyaroebidan 
3.2.1. maltozis miReba saxameblisgan 

 

saxameblis misaRebad kartofils Tlian da xexaven bost-

neulis saxexze. miRebul masas axveven ormag marlaSi da 

aTavseben wylian WiqaSi. kargad recxaven, periodulad wu-

raven da kvlav asveleben. saxamebeli gamoileqeba WurWlis 

fskerze. naleqs filtraven, recxaven civi wyliT da 

aSroben haerze. gamosavlianobaa 10%.  
 

reaqtivebi: saxameblis bubkos 3%-iani xsnari (3g 

kartofilis saxameblis suspenzias 20ml wyalSi moreviT 

asxamen 80ml mduRare wyalSi da acxeleben 1 saaTis 

ganmavlobaSi); alaos 2ml eqstraqti (95g mSral alaos 

umateben 25ml wyals da ayovneben 40C-ze 2-3 saaTis 

ganmavlobaSi, Semdeg filtraven), iodis xsnari, absoluturi 

spirti, 25%-iani spirti. 

xelsawyoebi da sareaqcio WurWeli: wylis abazana, gamzomi 

cilindri, mrgvalZira kolba, gamyofi Zabri, vakuum-

amaorTqlebeli. 

saxameblis bubkos 3%-ian xsnars umateben diastazis 

Semcvel alaos 2ml xsnars da ureven. saxamebels aSaqreben 

wylis abazanaze 50-60C temperaturaze gacxelebiT 2-3 sT-

is ganmavlobaSi. reaqcia dasrulebulad iTvleba, Tu sinji 

iodis xsnarTan ar iZleva Seferilobas. xsnars filtraven 

da aorTqleben wylis abazanaze 10ml moculobamde. umateben 

40ml 95%-ian spirts, kargad ureven da toveben Ramis 

ganmavlobaSi gamyof ZabrSi. Zabris Zirze gamoiyofa deqs-

trinebi Sesqelebuli siTxis saxiT, romelsac Rvrian. 

spirtxsnars aorTqleben vakuumSi sirofamde da kvlav 

xsnian 50ml spirtSi, gadaaqvT gamyof ZabrSi, aSoreben 

gauxsnel fenas da toveben Ramis ganmavlobaSi. xsnars 

dekantaciiT aSoreben gamoyofil naleqs, amuSaveben 

gaaqtivebuli naxSiriT, filtraven, umateben maltozis 
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ramdenime kristals da toveben gamosakristaleblad. 

gamoiyofa maltozis kristalebi, romelsac akristaleben 

85%-iani spirtidan. miiReba 0,5g sufTa maltoza. 

 

 

3.2.2. laqtozis miReba rZisgan  
 

reaqtivebi: mouxdeli rZe, ZmarmJava, meTanoli.  

xelsawyoebi da sareaqcio WurWeli: faifuris jami, minis 

Zabri, eleqtroqura, gamzomi cilindri, qimiuri Wiqa.  

 

a) Sratis miReba. 

1 l mouxdel rZes umateben 2l gamoxdil wyals da 

6ml ZmarmJavas. miRebul narevs filtraven naWerSi, kargad 

wuraven, erT-orjer recxaven wyliT. filtrats iyeneben 

laqtozis misaRebad. 

b) laqtozis miReba. 

miRebul Srats (3l-is raodenobiT) aTavseben faifuris 

jamze da aduReben Sratis albuminis koagulaciamde. naleqs 

filtraven tiloSi, filtrats aorTqleben kristalebis ga-

moyofamde. gacivebis Sedegad miRebul kristalebs 

filtraven da deda xsnars aorTqleben. nedli produqtis 

gamosavlianoba Seadgens 20-23g-s. 

sufTa laqtozas Rebuloben 20g nedli produqtis gaxs-

niT minimaluri raodenobis wyalSi (8-9ml) da 100ml meTa-

nolis damatebiT ramdenime saaTis Semdeg gamoiyofa laqto-

zis monohidratis kristalebi. TlR. 201,6C uwylo laq-

tozis TlR. 233C; 20

D][α +55. ozazonis TlR. 200C.  
 

literatura:  Pasteur L. Compt. Rend., 1856, 42, 348. 
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3.2.3. glikogenis miReba safuvrisgan 

 
 

reaqtivebi: ludis safuari, saqarozis 20%-iani xsnari. 

60%-iani kaliumis tute, 90%-iani spirti. 

xelsawyoebi da sareaqcio WurWeli: konusuri kolba, gamzomi 

cilindri, gamyofi Zabri, Sotis filtri, Termostati, 

wylis abazana. 

 

5g ludis axal safuars umateben 100ml saqarozas 20%-

ian xsnars da aTavseben TermostatSi 25C temperaturaze. 

am pirobebSi mimdinareobs Zlieri duRili, romlis drosac 

safuari ujredebSi agrovebs glikogens. 

3-4 saaTis Semdeg sareaqcio narevs filtraven Sotis 

filtrSi. axdenen safuaris eqstragirebas 60%-iani kaliu-

mis tutiT da narevs swrafad aduReben. tutexsnars 

anzaveben wyliT (1:2) da filtraven. filtratidan 

glikogenis koloidur xsnars leqaven 90%-iani spirtiT. 

naleqs acileben gafiltvriT, recxaven spirtiT da aSroben. 

miiReba glikogenis TeTri amorfuli fxvnili. 
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3.2.4. inulinis gamoyofa vardkaWaWas fesvebidan 
 

reaqtivebi: vardkaWaWas fesvebi, tyviis acetati, go-

girdwyalbadi, gaaqtivebuli naxSiri, 80%-iani spirti. 

xelsawyoebi da sareaqcio WurWeli: konusuri kolba, 

airis gasatarebeli mili, biuxneris Zabri, wylis abazana, 

macivari. 

 

1 kg wvrilad gaxexil vardkaWkaWas fesvebs asxamen 5l 

aduRebul wyals da axdenen eqstraqcias 1 sT-is 

ganmavlobaSi. sareaqcio masas filtraven biuxneris ZabrSi 

da naSTs kargad recxaven cxeli wyliT. miRebul filtrats 

aciveben 40C temperaturamde da amuSaveben tyviis 

fuZeacetatiT srul daleqvamde. filtraven vakuumSi da 

filtratSi, Warbi tyviis ionebis dasaleqad, atareben 

gogirdwyalbads. warmoiqmneba tyviis sulfidis koloiduri 

naleqi, romelic Znelad ifiltreba. aRniSnuli problemis 

Tavidan asacileblad, gogirdwyalbadis gatarebamde 

filtrats umateben ramdenime ml tyviis fuZeacetats da 

gaaqtivebul naxSirs. am SemTxvevaSi warmoqmnili naleqi 

advilad ifiltreba (amave mizniT SeiZleba mcire raodenobis 

kalciumis karbonatis damatebac). 

yviTeli feris filtrats aorTqleben 500ml-mde da 

amateben 2 moculoba 80%-ian spirts. Ramis ganmavlobaSi 

macivarSi dayovnebis Semdeg WurWlis fskerze ileqeba 10-

15% inulini.  

 
literatura: Губен И. Методы органической химии, т. III, ОНТИ, М., Л., 

Госхимтехиздат, 1934, стр. 404. 
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3.2.5. peqtinis gamoyofa citrusebis qerqidan 
 

reaqtivebi: forToxlis qerqi, marilmJavas 0,03N xsnari, 
spirti, amiaki, tyviis acetati. 

xelsawyoebi da sareaqcio WurWeli: qimiuri Wiqa, saaTis 
mina, mrgvalZira kolba, ukumacivari, biuxneris Zabri, 
gamzomi cilindri, konusuri kolba, lakmusis qaRaldi, ro-
tor-amaorTqlebeli, wylis abazana, Termostati.  

 

forToxlis (limnis an mandarinis) kans kargad 
aqucmaceben. aTavseben naWris tomaraSi da CauSveben spirtian 
WiqaSi (eTerzeTebis, pigmentebis da sxva minarevebis 
mosacileblad), axuraven saaTis minas da dgamen wylis 
abazanaze 1 sT-is ganmavlobaSi 60-70C temperaturaze. 
miRebul masas filtraven biuxneris ZabrSi da kvlav 
amateben spirts. proceduras imeoreben manam, sanam spirtis 
eqstraqti ar miiRebs Ria yviTel Seferilobas. amgvarad 
damuSavebul citruss aTavseben mrgvalZira 500ml-ian 
kolbaSi, umateben 200ml 0,03N marilmJavas da acxeleben 
mduRare wylis abazanaze 1 sT-is ganmavlobaSi. cxel 
gamonawvlils filtraven, naSTs orjer recxaven wylis 
patara ulufebiT. filtrats gacivebis Semdeg aneitraleben 
amiakiT sust mJava reaqciamde da aorTqleben vakuumze 60-
80ml-mde. miRebul sirofs umateben erT moculoba spirts. 
gamoleqil peqtins gamoyofen centrifugirebiT. sufTa 
preparatis misaRebad peqtins xsnian mcire raodenobis 
wyalSi (gaTbobiT) da leqaven spirtiT. gamoyofil naleqs 
aSroben haerze da Semdeg TermostatSi 450C temperaturaze. 

TvisebiTi reaqcia peqtinze (erlixis meTodi). 
peqtinis mcire raodenobas xsnian 3-4ml wyalSi, 

umateben 10%-ian tyviis fuZeacatetis mcire raodenobiT da 

acxeleben mduRare wylis abazanaze. gamoyofili TeTri 

feris naleqi iRebs narinjisfer-mowiTalo Seferilobas, 

rac peqtinis arsebobaze miuTiTebs.  
 

literatura:^ Терентьева И.В., Лазурьевский Г.В., Шамшурин А.А. 

Практические работы по химии природных соединений. М., 

«Высшая школа», 1966, стр. 84. ^    
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3.2.6. wyalSi xsnadi polisaqaridebis gamoyofa 

mcenareebidan 
 

reaqtivebi: sakvlevi mcenare (mag. fiTri), qloroformi, 

meTanoli, acetoni, acetaturi buferi pH7,0, amilazis 

xsnari, eTanoli, kaTioniti, anioniti, 72%-iani H2SO4, 

BaCO3, 1N NH4OH, boratis buferi pH7,5, NaOH4. 

xelsawyoebi da sareaqcio WurWeli: saqsletis aparati, 

biuxneris Zabri, centrifuga, vakuum-amaorTqlebeli, air-

Txevadi qromatografi. 

 

mcenareebs aRebis Semdeg afiqsireben meTanolSi, aSroben 

haerze, aqucmaceben, soqsletis aparatSi TanmimdevrobiT amu-

Saveben qloroformiT, meTanoliT da acetoniT ufero 

eqstraqtebis miRebamde da kvlav aSroben haerze. Semdeg ma-

salas 3-5-jer amuSaveben wyliT (1:50) morevis pirobebSi da 

yovel 2-6 saaTSi cvlian gamxsnels. eqstraqtebs acileben 

centrifugirebiT da biuxneris Zabrze gafiltvriT. 

akoncentrireben vakuumSi 40C temperaturaze. umateben 

acetons Tanabari raodenobiT. gamoyofil naleqs acileben 

centrifugirebiT, ramdenimejer recxaven acetoniT da 

aSroben vakuumSi P2O5-ze. 

 

polosaqaridebis amilolizi. 50mg polisaqaridebis 

(romlebic Seicaven glukozas) wyalxsnars umateben 1,5ml 

0,2M acetatur bufers pH 7,0, 1ml amilazis xsnars 

(romelsac iReben nerwyvis ganzavebiT Tanabari raodenobis 

wyalSi da centrifugirebiT), 25ml wyals da ayovneben 20 

sT 35C temperaturaze. Semdeg acxeleben 5 wT 100C 

temperaturaze da aciveben. xsnaris naxevars aorTqleben da 

polisaqaridebs leqaven aTi moculoba eTanoliT. naleqs 

acileben centrifugirebiT. xsnars aorTqleben, amuSaveben 

kaTionitiT KY-2(H
+
), filtraven, aorTqleben da ikvleven 

qaRaldis qromatografiiT. 
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uronis mJavas identifikacia. 11mg polisaqarids xsnian 

0,1ml 72%-ian H2SO4-Si, 1 sT-is Semdeg umateben 2,8ml 

wyals da acxeleben 3sT 100C temperaturaze. gacivebis 

Semdeg aneitraleben BaCO3-iT, filtrats aorTqleben, 

naSTs xsnian 1ml 1N NH4OH-Si, umateben 10mg NaBH4-s, 16 

sT-is Semdeg amJaveben ZmarmJavaTi da boris mJavas acileben 

meTanolTan gadadeniT. naSTis wyalxsnars amuSaveben 

anionitiT daueqs 1x1 (AcO_), fiss acileben, recxaven 

wyliT, 30 wT ureven 2ml 1N HCl-Tan, filtrats 

aorTqleben, naSTs aSroben vakuumSi KOH-ze, xsnian 1ml 

0,01M boratis buferSi (pH7,5) da kvlav aRadgenen NaBH4-

iT rogorc zemoT aris aRwerili. acetilirebis Semdeg 

dulcitis heqsaacetatis (uronis mJavas aRdgeniT miRebuli 

produqti) identificirebas axdenen airad-Txevadi 

qromatografiiT. 
 

literatura:^Барбакадзе В.В., Гахокидзе Р.А., Шенгелия З.С., Усов 

А.И. Химия природных соединений, 1989, 3, 330. ^    

 



 150 

Tavi IV. naxSirwylebis kvlevis meTodebi 

 

4.1. monosaqaridebis damaxasiaTebeli zogierTi  

specifikuri reaqcia 
 

naxSirwylebis identifikaciisaTvis iyeneben reaqciebs, 

romlebsac safuZvlad udevs aldehiduri, ketonuri da gli-

koluri fragmentebis monawileoba Jangva-aRdgeniT 

procesebSi. Sesabamisad, aRniSnul reaqciebSi monawile 

naxSirwylebi iyofian aRmdgenel da araaRmdgenel naerTebad. 

naxSirwylebis specifikuri reaqciebidan mniSvnelovania 

agreTve maTi mJavuri hidrolizis produqtebis kondensacia 

aminebTan, fenolebTan da sxva, ris Sedegad miiReba 

Seferili naerTebi. 
 

4.1.1. aldozebis TvisebiTi reaqciebi  

 

a) aldoheqsozebis reaqcia -naftolTan da gogirdmJa-
vasTan. 

 

reaqtivebi: -naftoli, konc. H2SO4, glukoza. 

xelsawyoebi da sareaqcio WurWeli: sinjarebi, qim. Wiqa, 

minis wkiri. 
 

3-4ml -naftolis 0,3%-ian xsnars koncentrirebul 

H2SO4-Si frTxilad umateben 1ml glukozis xsnars. gamyof 
sazRvarze warmoiqmneba muqi lurji rgoli. 

 
b) vercxlis sarkis reaqcia (tolensis reaqcia). 
 

reaqtivebi: AgNO3, amiaki, NaOH, 0,5% glukoza.  

xelsawyoebi da sareaqcio WurWeli: sinjarebi, pipeti, 

qimiuri Wiqa, minis wkiri, wylis abazana. 
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sinjaraSi aTavseben 1 wveT 5% AgNO3-is xsnars, uma-

teben 2 wveT 10%-ian NaOH-s da 3-4 wveT 10%-ian amiakis 

xsnars warmoqmnili AgOH-is naleqis gaxsnamde. 

miRebul gamWirvale xsnars (tolensis reaqtivi) 

umateben 1 wveT 0,5% glukozis xsnars da acxeleben ruxi 

feris miRebamde. dayovnebis Semdeg sinjaris kedlebze 

gamoiyofa metaluri vercxli sarkisebri naleqis saxiT (an 

Savi feris naleqi). 

 
g) felingis reaqcia. 
  

reaqtivebi: CuSO45H2O - 4%-iani xsnari, segnetis ma-

rilis tute xsnari (200g segnetis marils xsnian 200-

300ml gamoxdil wyalSi, umateben 150g NaOH, gadaaqvT 1l 

gamzom kolbaSi da avseben wyliT Wdemde), glukoza.  

xelsawyoebi da sareaqcio WurWeli: sinjarebi, pipeti, qim. 

Wiqa, minis wkiri, wylis abazana. 
 

sinjaraSi aTavseben ramdenime ml sakvlev xsnars, 

umateben Tanabari moculobis Sabiamnisa da segnetis marilis 

tute xsnaris narevs da acxeleben. wiTeli feris spilenZis 

qveJangis naleqis gamoyofa miuTiTebs sakvlev xsnarSi aRm-

dgeneli Saqrebis arsebobaze. 

 
d) reaqcia м-dinitrobenzolTan. 
 

reaqtivebi: glukoza, м-dinitrobenzoli, eTeri, 1N  

NaOH.  
xelsawyoebi da sareaqcio WurWeli: sinjarebi, pipeti, 

qimiuri Wiqa, minis wkiri, wylis abazana, gamzomi kolba. 
 

sinjaraSi aTavseben 0,005-0,01g м-dinitrobenzols, 

romelic gaxsnilia 5 wveT eTerSi, amateben 2ml wyals, 1-3 

wveT 1N NaOH-s da acxeleben. aRmdgeneli Saqrebis 

arsebobisas sakvlev xsnarSi warmoiqmneba muqi iisferi 

Seferiloba. 
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4.1.2. ketozebis TvisebiTi reaqciebi  

 

reaqtivebi: mSrali rezorcini, konc.HCl, fruqtoza, 

difenilamini, konc. H2SO4, -naftolis spirtiani xsnari.  

xelsawyoebi da sareaqcio WurWeli: sinjarebi, spirtqura. 

 

a) selivanovis reaqcia fruqtozaze.  
sakvlevi nivTierebis xsnars umateben imave raodenobis 

konc. HCl-s, ramdenime wveT 1%-iani rezorcinis xsnars 

20%-ian HCl-Si da narevs acxeleben aduRebamde (80-90). 

15-20 wT-is Semdeg ketozebi iZlevian wiTel Seferilobas, 

romelic gadadis muq wiTel ferSi.  

b) sinji difenilaminiT.  
fruqtozis xsnari difenilaminis spirtian xsnarTan da 

konc. HCl-Tan duRiliT lurj fers iRebs. 

g) pinovis reaqcia.  

fruqtozis xsnari koncentrirebul gogirdmJavasa da -

naftolis spirtian xsnarTan gacxelebiT iRebs iisfers. 

 

4.1.3. hidroqsilis jgufebis arsebobis dadgena 

D-glukozaSi 

 

reaqtivebi: D-glukoza, natriumis hidroqsidi, spilenZis 

sulfati.  

xelsawyoebi da sareaqcio WurWeli: sinjarebi, minis wkiri, 

spirtqura. 

 

sinjaraSi aTavseben D-glukozis 0,5%-iani xsnaris 1 

wveTs da 10%-iani NaOH-is 6 wveTs. miRebul narevs 

umateben 1 wveT spilenZis sulfatis 2%-ian xsnars. 

warmoqmnili Cu(OH)2-is naleqi swrafad ixsneba da miiReba 

lurji feris gamWvirvale xsnari, rac miuTiTebs glukozaSi 

hidroqsilis jgufis arsebobaze. 
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4.2. monosaqaridebis raodenobrivi gansazRvra 
 

4.2.1. bertranis meTodi 

 

aRmdgeneli Saqrebi, romlebic Seicaven Tavisufal 

karbonilis jgufs felingis xsnarTan urTierTqmedebisas 

aRadgenen spilenZs(II) da warmoqmnian spilenZis qveJangs 

(Cu2O). am ukanasknels xsnian rkinis(III) sulfatis an rki-

na(III) amoniumis Sabis gogirdmJava xsnarSi da miRebul rki-

nis(II) sulfats titraven 0,1N KMnO4-is xsnariT. daxarju-

li permanganatis raodenobis mixedviT angariSoben jer aR-

dgenili rkinis(II) raodenobas, romelic spilenZis(I) 

oqsidis eqvivalenturia, xolo Semdeg Saqrebis Semcvelobas 

pouloben bertranis cxrilSi (cxrili #1). gardaqmnebi 

mimdinareobs Semdegi sqemis mixedviT: 
 

CuSO4 + 2NaOH = Na2SO4 + Cu (OH)2 

 

Cu (OH)2  +
HO_ CH_ COONa

HO _ CH_ COOK

O_ CH_ COONa
Cu

O_ CH_ COOK
 +  2H2O

 
 

O_ CH_ COONa
2Cu

O_ CH_ COOK
 + (CHOH)n

CH2OH

C

H O

 +  H2O (CHOH)n

CH2OH

COOH

 +
HO_ CH_ COONa

HO_ CH_ COOK
 +  Cu2O

 

Cu2O + Fe2 (SO4)3 + H2SO4  2CuSO4 + 2FeSO4 + H2O             (1) 
    

10FeSO4+2KMnO4+8H2SO45Fe2(SO4)3+K2SO4+2MnSO4+8H2O       (2) 
 
reaqtivebi:  

1. felingis reaqtivi 

a) 4% Sabiamnis xsnaris dasamzadeblad 40g 

CuSO45H2O-s xsnian gamoxdil wyalSi da avseben 

1l-mde. 

b) segnetis marilis tute xsnari: 200g segnetis 

marils (C4H4O6KNa4H2O) xsnian gamoxdil wyalSi, 
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umateben 150g NaOH-s da avseben 1l-mde. xmarebis 

win a) da b) reaqtivebs iReben Tanabari moculobiT. 

2. 0,1N KMnO4-is xsnari. 

3. (CH3COO)2Pb-is 4%-iani xsnari. 

4. Fe(SO4)39H2O-is an Fe (NH4)(SO4)212H2O-is mJava xsna-

ri. 

5. Na2SO410H2O-is najeri xsnari. 

6. konc. H2SO4.  

xelsawyoebi da sareaqcio WurWeli: qimiuri Wiqebi, ko-

nusuri kolba, gamzomi kolba, bunzenis kolba, Zabrebi, So-

tis filtri #4, filtris qaRaldi, minis wkiri, biureti, 

wylis abazana. 

 

1g kargad daqucmacebul mcenareul masalas aTavseben 

qimiur WiqaSi, amateben 125ml gamoxdil wyals da acxeleben 

wylis abazanaze 1sT-is ganmavlobaSi (80-90C), periodulad 

ureven. paralelurad dgamen sakontrolo cdas. am dros 

xdeba Saqrebis eqstraqcia. eqstrats Cafiltraven gamzom 

kolbaSi (200ml), gaaciveben oTaxis temperaturamde da ci-

lebisa da sxva minarevebis moSorebis mizniT amateben 0,5ml 

4%-ian tyviis acetatis xsnars da kargad anjRreven. 

miRebul xsnar-naleqs gamoxdili wyliT avseben Wdemde da 

filtraven. filtratidan 50ml xsnari gadaaqvT 100ml 

gamzom kolbaSi, tyviis ionebis mosacileblad umateben 

Na2SO4-is najer xsnars, gamoxdili wyliT avseben Wdemde da 

gamoyofil naleqs sruli daleqvis Semowmebis Semdeg 

filtraven. 

monosaqaridebis gansazRvris mizniT miRebuli filtra-

tidan iReben 20ml xsnars, aTavseben konusur kolbaSi, ama-

teben 20ml 4%-ian CuSO45H2O-is xsnars da 20ml segnetis 

marilis tute xsnars. narevs aduReben 3wT-is ganmavlobaSi. 

aRmdgeneli Saqrebis urTierTqmedebiT felingis xsnarTan 

gamoiyofa spilenZis qveJangis wiTeli naleqi, romelic de-

kantaciis Semdeg raodenobrivad gadaaqvT bunzenis kolbasTan 

mierTebul minis filtrze (#4) da filtraven wylis vaku-
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umis daxmarebiT. naleqs ramdenjerme recxaven cxeli wyliT, 

Semdeg filtrs moxsnian bunzenis kolbidan, filtrats ga-

daRvrian, bunzenis kolbas kargad recxaven da xelaxla 

moargeben igive Zabrs. Semdeg naleqs xsnian rkina-amoniumis 

gogirdmJava xsnarSi (20ml) da filtraven. kolbas 

ramdenjerme moavleben cxel distilats da gadafiltraven. 

miRebul cxel xsnars titraven 0,1N KMnO4-iT. sakvlev 

xsnarze daxarjuli permanganatis raodenobas gamoakleben 

sakontrolo cdaze daxarjul KMO4-is raodenobas da (1) 

da (2) reaqciebis tolobebis gaTvaliswinebiT angariSoben 

Saqris Semcvelobas nimuSSi.  

1 ml 0,1N KMnO4-s Seesabameba 6,36mg Cu  

a ml-s (romelic daixarja gatitvraze) _ X  

X=6,3a 

bertranis cxrilSi pouloben Xmg Cu-is Sesabamis 

glukozis raodenobas (A) da gamoTvlian glukozis 

Semcvelobas Semdegi formulis saSualebiT: 

 

Cgl =
 A 

.
 P 

. 
100

H 
.
  1000  

 

sadac: AA- cxrilSi napovni glukozis raodenoba (mg); 

PA- ganzaveba; 

HA- haermSrali nimuSis raodenoba (g). 
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bertranis cxrili 
 

Sa-

qari,  

mg 

Cu, mg Sa-

qari,  

mg 

Cu, mg Sa-

qari,  

mg 

Cu, mg Sa-

qari,  

mg 

Cu, mg 
gl

u
ko

z
a 

ga
l
aq
t
o
z
a 

gl
u
ko

z
a 

ga
l
aq
t
o
z
a 

gl
u
ko

z
a 

ga
l
aq
t
o
z
a 

gl
u
ko

z
a 

ga
l
aq
t
o
z
a 

1 2 3 4 5 6 7 8 9 10 11 12 

10 

11 

12 

13 

20,4 

22,4 

24,3 

26,3 

19,3 

21,2 

23,0 

24,9 

33 

34 

35 

36 

64,6 

66,5 

68,3 

70, 

61,5 

63,3 

65,0 

66, 

56 

57 

58 

59 

105,8 

107,6 

109,3 

111, 

101,5 

03,2 

105,0 

106, 

79 

80 

81 

82 

144,5 

146,1 

147,7 

149,3 

139,7 

141,3 

142,9 

144,6 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

28,3 

30,2 

32,2 

34,2 

35,2 

38,1 

40,1 

42,0 

43,9 

45,8 

47,7 

49,6 

51,5 

53,4 

55,3 

57,2 

59,1 

60,9 

62,8 

26,7 

28,6 

30,5 

32,3 

34,2 

36,0 

37,9 

39,7 

41,6 

43,4 

45,2 

47,0 

48,9 

50,7 

52,5 

54,4 

56,2 

58,0 

59,7 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 

52 

53 

54 

55 

1 

72,0 

73,8 

75,7 

77,5 

79,3 

81,1 

82,9 

84,7 

86,4 

88,2 

90,0 

91,8 

93,6 

95,4 

97,1 

98,9 

100,6 

102,3 

104,1 

8 

68,6 

70,4 

72,1 

73,9 

75,6 

77,4 

79,1 

80,8 

82,5 

84,3 

86,0 

87,7 

89,5 

91,2 

92,9 

94,6 

96,3 

98,0 

99,7 

60 

61 

62 

63 

64 

65 

66 

67 

68 

69 

70 

71 

72 

73 

74 

75 

76 

77 

78 

1 

112,8 

114,5 

116,2 

117,9 

119,6 

121,3 

123,0 

124,7 

126,4 

128,1 

129,8 

131,4 

133,1 

134,7 

136,3 

137,9 

139,6 

141,2 

142,8 

6 

106,3 

110,0 

11,6 

113,3 

115,0 

16,6 

118,3 

120,0 

121,7 

123,3 

125,0 

126,6 

128,3 

130,0 

131,5 

133,1 

134,8 

136,4 

138,0 

83 

84 

85 

86 

87 

88 

89 

90 

91 

92 

93 

94 

95 

96 

97 

98 

99 

100 

150,9 

152,5 

154,0 

155,6 

157,2 

158,8 

160,4 

162,0 

163,6 

165,2 

166,7 

168,3 

169,8 

171,4 

173,1 

174,6 

176,2 

177,8 

146,2 

147,8 

149,4 

151,1 

152,7 

154,3 

156,0 

157,6 

159,2 

160,8 

162,4 

164,0 

165,6 

167,2 

168,8 

170,4 

172,0 

176,6 

 

literatura: 1. Практикум по агрохимии под.ред. В.Г. Минеева, Изд-во 

Московского университета 1989. 

             2. А.И. Ермаков, В.В. Арасимович, М.И. Смирнова – 

Иконникова, И.К. Мурри. Методы Биохимического 

исследования растении. Изд-во “Москва”, 1952, Ленинград. 

3. Б.Н. Плешков. Практикум по биохимии растений. M., Изд-

во «Колос», 1976. 
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4.2.2. vilSteter-Sudlis meTodi 

 

aRniSnuli meTodiT SeiZleba glukozis gansazRvra 

fruqtozis Tanamyofobisas. iodis da natriumis an kaliumis 

tutis 0,1N xsnaris urTierTqmedebisas gamoyofili 

hipoioditi Jangavs glukozas, romlis Sedegad miiReba 

aldonis mJava: 
                     O 

CH2OH(CHOH)4C+I2+3NaOHCH2OH(CHOH)4COONa+2NaI+2H2O 

                     H 
 

reaqcia mimdinareobs or stadiad: 

 

a) 2NaOH + I2  NaOI + Na + H2O 

                                     O 

b) NaOI+CH2OH(CHOH)4C+NaOHCH2OH(CHOH)4COONa+NaI+H2O 

                                     H 
 

reaqciaSi Seusvleli iodi ititreba 0,1N Tiosulfatis 

xsnariT mJava areSi.  

 

NaOI + NaI  + 2HCl  I2 + 2NaCl + H2O 

I2 + 2Na2S2O3  2NaI + Na2S4O6 

 

reaqtivebi: 1. iodis 0,1N xsnari: 12,7g iodi gadaaqvT 

faifuris rodinSi, romelSic moTavsebulia 25ml wyalSi 

gaxsnili 40g KI da sresen iodis srul gaxsnamde. xsnari 

gadaaqvT 1l-ian kolbaSi da avseben gamoxdili wyliT.  

2. natriumis tutis 0,1N xsnari. 

3. gogirdmJavas 12%-iani xsnari. 

4. natriumTiosulfatis 0,1N xsnari. 

5.  saxameblis 1%-iani xsnari. 

6. glukoza.  

xelsawyoebi da sareaqcio WurWeli: erlenmaieris kolba, 

sazomi kolbebi, biuretebi, pipetebi.   
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10ml saanalizo xsnars, romelic Seicavs ara umetes 1% 

glukozas, energiuli morevis pirobebSi, umateben 25ml 0,1N 

iodis da 0,1N  NaOH-is xsnars. kolbas axuraven saaTis mi-

nas da ayovneben 20-30 wT-iT oTaxis temperaturaze. Semdeg 

xsnars amJaveben 0,1N gogirdmJavaTi an marilmJavaTi sust 

mJava reaqciamde da gamoyofil iods titraven 0,1N Tio-

sulfatiT saxameblis TandaswrebiT. paralelurad atareben 

sakontrolo cdas. saanalizo xsnarSi glukozis 

Semcvelobas (g) gamoTvlian Semdegi formuliT X=0,009(a-

b), sadac, a – sakontrolo cdaze daxarjuli 0,1N Na2S2O3-

is raodenobaa (ml), b – sacdeli nimuSis gatitvraze 

daxarjuli 0,1N Na2S2O3-is raodenoba (ml), 0,009 – 

glukozis raodenoba (g), romelic 1ml 0,1N Na2S2O3-is 

xsnaris eqvivalenturia.   

 
literatura: dgebuaZe q. n., mcenareTa bioqimiis praqtikumi. Tb., gamomc. 

`codna~, 1964. 
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4.3. rTuli naxSirwylebis analizi 

 
4.3.1. rTuli naxSirwylebis TvisebiTi reaqciebi  

 

1. saqarozis aRmoCena. 

a) sinjaraSi 3ml saqarozis 20%-ian xsnars umateben 

1ml 10%-ian natriumis tutes da ramdenime wveT kobaltis 

sulfatis xsnars. xsnari iisfrad ifereba. 

b) sinjaraSi 3ml saqarozis 20%-ian xsnars umateben 

0,5g Camqral kirs da anjRreven. Semdeg siTxes filtraven 

da aduReben. sinjaraSi gamoiyofa kalciumis saqaratis na-

leqi. 

2. laqtozis aRmoCena rZeSi. 

qimiur WiqaSi aTavseben 20ml rZes, umateben 20ml 

wyals da 4-5 wveT ganzavebul ZmarmJavas. xsnars aduReben 

da filtraven. filtrats yofen or nawilad. erTi nawili 

gadaaqvT faifuris jamze, umateben 5ml koncentrirebul 

azotmJavas da aorTqleben. gamoiyofa lorwomJavas 

kristaluri naleqi. meore nawilze atareben heqsozebis 

damaxasiaTebel TvisebiT reaqciebs. 

3. saxameblis aRmoCena iodiT. 

sinjaraSi aTavseben 3ml saxameblis ganzavebul xsnars 

da umateben lugolis xsnaris (2g kaliumis iodidi, 1,2g 

iodi, gaxsnili 100ml wyalSi) ramdenime wveTs. xsnari 

myisve lurjad ifereba.  

4. glikogenis Seferva iodiT. 

sinjaraSi 3ml glikogenis xsnars ramdenime wveT lu-

golis xsnars umateben. xsnari mowiTalo fers Rebulobs. 

sufris marilis mimatebiT xsnari intensiur wiTel fers 

iRebs.  

5. celulozis xsnadoba. 

sinjaraSi aTavseben 10 wveT spilenZis sulfatis 

amiakur xsnars (Sveiceris reaqtivi) da umateben bambis 

patara naWers. sinjaras energiulad anjRreven, bamba 

(celuloza) mTlianad ixsneba. 
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6. celulozis gaxsniT ZnCl2:KI:I:H2O (30:5:1:14) xsnarSi 

miiReba iisferi Seferiloba. 

7. TvisebiTi reaqcia inulinze. 

sinjaraSi asxamen 5ml inulinis 0,1%-ian xsnars, 

umateben 1ml 25%-ian marilmJavas da rezorcinis ramdenime 

kristals. sinjaras acxeleben. xsnari wiTel fers 

Rebulobs.  

8. TvisebiTi reaqcia, romliTac axdenen mono- da di-

saqaridebis garCevas. 

5ml barferdis reaqtivs (16,6g kristaluri spilenZis 

acetats xsnian 245ml wyalSi, romelsac damatebuli aqvs 

2,4ml yinulovani ZmarmJava) umateben 1ml Saqris xsnars. na-

revs acxeleben wylis abazanaze 10 wT-is ganmavlbaSi. 

monosaqaridebi aRadgenen reaqtivs spilenZis oqsidamde, 

disaqaridebi ki ara. 
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4.3.2. saxameblis gansazRvra marcvleul  

kulturaSi  (eversis meTodi) 

 

reaqtivebi: marcvleuli (xorbali, qeri, Svria), 1%-iani 

marilmJava, 10%-iani fosforovani volframis mJava 

H7P(W2O7)6.  
xelsawyoebi da sareaqcio WurWeli: Zabri, gamzomi kolba 

(100ml), gamzomi cilindri, minis wkiri, wylis abazana, 

qimiuri Wiqa. 

 

analizur sasworze wonian winaswar dafqvil da 1mm-ian 

sacerSi gacril 2,5g marcvleuls da gadaaqvT 100ml gamzom 

kolbaSi. umateben 25ml 1%-ian HCl-s, ise rom mTeli wonaki 

dasveldes. Semdeg kvlav umateben 25ml mJavas da kolbas 

acxeleben mduRare wylis abazanaze 15 wT-is ganmavlobaSi 

perioduli morevis pirobebSi. kolbis SigTavsi 

Tavdapirvelad sqeldeba saxameblis kleisterizaciis gamo, 

xolo Semdgom ijirjveba. kolbas aciveben oTaxis 

temperaturamde, umateben 30ml wyals da ureven. cilebis 

daleqvis mizniT sareaqcio narevs umateben 5ml 10%-ian 

fosforovan volframis mJavas xsnars da ayovneben 1 saaTiT. 

xdeba cilebis daleqva. hidrolizats filtraven qimiur 

WiqaSi. brunvis kuTxes sazRvraven polarimetrze. 

saxameblis Semcvelobas Tvlian Semdegi formuliT: 
 

n181

1000,3468α
K








v
 

 

sadac, K – saxameblis Semcvelobaa %-Si,  - brunvis 

kuTxe, 0,3468 _ gadamyvani koeficienti, v – hidrolizatis 

moculoba, 181 _ saxameblis faqtori (sxvadasxva kulturis 

marcvelulSi hidrolizatebis xvedriTi brunva []D miCne-

ulia 181-is tolad), ℓ – kiuvetis sigrZe, dm, n – wonaki, g.  

 
literatura: Минеева В.Г., Практикум по агрохимии. Изд. Московского 

Университета. 1989, стр. 224. 
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4.3.3. celulozis gansazRvra mcenareul  

kulturaSi 

 

reaqtivebi: konc. HNO3-isa da 80%-iani ZmarmJavas narevi 

(1:20), 0,2M natriumis tutis spirtxsnari, dieTilis 

eTeri, eTilis spirti, gamoxdili wyali, fenoli. 

xelsawyoebi da sareaqcio WurWeli: konusuri kolba, 

ukumacivari, wylis abazana, gamzomi cilindri, biuxneris 

Zabri, eqsikatori. 
 

celulozis gansazRvrisaTvis mcenareul masalas aquc-

maceben da crian 2mm-ian sacerSi. 

1g nimuSs wonian analizur sasworze, aTavseben 300ml-

ian konusur kolbaSi. unacro filtrs aSroben mudmiv 

wonamde 105C temperaturaze, aTavseben eqsikatorSi da 

wonian. kolbis SigTavss umateben koncentrirebul mJavaTa 

narevs (5 moculoba konc. HNO3 da 100 moculoba 80%-iani 

CH3COOH). mWidrod argeben mixexilsacobian macivars da 

acxeleben mduRare wylis abazanaze 1-2 sT-is ganmavlobaSi 

perioduli morevis pirobebSi. cxel xsnars filtraven 

biuxneris Zabrze, 4-5-jer recxaven jer cxeli wylis pa-

tara ulufebiT, xolo Semdeg 10ml 0,2M NaOH-is 

spirtiani xsnariT da kvlav axdenen naleqis Carecxvas 

cxeli gamoxdili wyliT vakuumze.  

filtri gadaaqvT saaTis minaze da aSroben 105C 

temperaturaze mudmiv wonamde, Semdeg aTavseben eqsikatorSi 

da wonian. 

celulozis raodenoba, %=
n

ba 100)( 
 

sadac, a – filtris masa naleqiT, g; b – filtris masa, g; 

n – wonakis masa, g. 

 
literatura: Минеева В.Г., Практикум по агрохимии. Изд. Московского 

Университета. 1989. стр. 224. 
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4.3.4. karbonilis jgufis gansazRvra saxamebelSi  

(cianiduri meTodi) 
 

reaqtivebi:  1. saxamebeli. 2. karbonatuli buferuli xsnari 

(1l gamzom kolbaSi aTavseben 65ml 0,2M natriumis 

karbonats da 185ml 0,2M bikarbonats. xsnars kargad ureven 

da gamoxdili wyliT avseben niSan-xazamde).   

3. natriumis cianidis xsnari (1l gamoxdil wyalSi 

xsnian 1g natriumis cianids, miiReba 0,02 M xsnari). 

4. 0,02 M AgNO3. 5. 2M NaOH.  6. 10% KI-is xsnari. 

xelsawyoebi da sareaqcio WurWeli:  konusuri kolbebi (250, 

100 da 50ml), biureti, gamzomi kolba (150ml).  

100ml-ian konusur kolbaSi aTavseben winaswar 150C 

temperaturaze 3 sT-is ganmavlobaSi gamomSral 100g 

saxamebels, biuretidan umateben 25ml buferul xsnars da 

50ml natriumis cianidis xsnars. kolbas axuraven minis 

saxuravs, anjRreven ramdenime wuTs da toveben sibneleSi 10 

dRis ganmavlobaSi. yoveldRiurad kolbas anjRreven 10wT-is 

ganmavlobaSi. suspenzias filtraven da filtrats agroveben 

50ml-ian gamzom kolbaSi. Semdeg gadaaqvT 250ml-ian konu-

sur kolbaSi. gamzom 50ml-ian kolbas samjer recxaven 

gamoxdili wyliT ise, rom sabolood xsnaris moculobam 

Seadginos 100ml. miRebul xsnars umateben 5ml natriumis 

tutis da kaliumis iodidis xsnars. narevs titraven verc-

xlis nitratis xsnariT simRvrivis warmoqmnamde. 

paralelurad atareben sakontrolo cdas. 100g saxamebelSi 

karbonilis jgufis milimolebis ricxvi (A) gamoiTvleba 

formuliT: 



1005,102,0)( 


ba
A  

 

sadac, a da b _ vercxlis nitratis 0,02M xsnaris 

moculobaa (ml), romelic daixarja sakontrolo cdisa da 

saxamebliani xsnaris gatitvraze;  _ mSrali nivTierebis 

masa (g). 
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4.3.5. karbonilis jgufis gansazRvra celulozaSi 

(cianiduri meTodi) 

 

vakuumSi gamomSral celulozas aTavseben 150ml-ian 

konusur kolbaSi da umateben 25ml buferul xsnars da 

50ml 0,02M natriumis cianidis xsnars. kolbas axuraven 

minis sacobs, anjRreven ramdenime wuTs da toveben 18sT-is 

ganmavlobaSi. periodulad anjRreven. 5wT-is Semdeg analizs 

atareben ise, rogorc saxameblis SemTxvevaSi. paralelurad 

atareben sakontrolo cdas. 

karbonilis jgufis milimolebis raodenoba 100g 

celulozaSi (A) gamoiTvleba formuliT: 



1005,101,0)( 


ba
A  

sadac, a da b aris samuSao da sakontrolo xsnarebis 

gatitvraze daxarjuli vercxlis nitratis 0,01M xsnaris 

moculoba (ml);  _ mSrali nivTierebis masa (g). 

 
literatura: Методы исcледования углеводов. Изд-во. «мир» Москва, 1975, 

стр. 64-70. 

 

 
4.3.6. disaqaridebis agebulebis gansazRvra 

 

(a. gaxokiZis meTodi) 

 
meTodi dafuZnebulia sakvlevi molekulis aRmdgeneli 

nawilis daJangvaze disaqaridamde, romelic ozazons ar 

warmoqmnis. mogvyavs maltozis agebulebis gansazRvris maga-

liTi. maltoza (1) gadahyavT maltalSi (2), romlis 

daJangviT miiReba glukozil-3-arabonis mJava (3), misgan 

wyalbadis zeJangis moqmedebiT ki _ glukozil-2-eritroza 

(4), romelic fenilhidrazinTan ar iZleva ozazons. 

meTilirebuli glukozil-2-eritronis mJavas (5) 
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hidroliziT warmoiqmneba dimeTileritronis mJava (6), misi 

daJangviT ki _ dimeTilglicerinis mJava (7). 
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reaqtivebi: maltali, K2CO3, KMnO4, tyviis fuZeacetati, 

H2S, CaCO3, perhidroli, gaaqtivebuli naxSiri, absoluturi 

meTanoli, absoluturi eTanoli, NaOH, dimeTilsulfati, 

qloroformi, bromiani wyali, bariumis acetati, FeSO4.  

xelsawyoebi da sareaqcio WurWeli: mrgvalZira kolba, 

meqanikuri sarevela, vakuum-amaorTqlebeli, biuxneris Zabri.  

 

maltalis daJangva. 84,5g maltals (2) xsnian 400ml 

wyalSi, umateben 150ml potaSis 5%-ian xsnars, Semdeg 

Zlieri morevisa da SeTbobis (30-50C) pirobebSi TandaTa-

nobiT umateben kaliumis permanganatis 4%-ian xsnars. mima-

tebas agrZeleben manam, sanam xsnaris bolo wveTi ar 

Sewyvets gauferulebas. 

gafiltrul xsnars aorTqleben mSral naSTamde 

Semcirebul wnevaze. naSTs xsnian 200ml wyalSi da 

miRebuli xsnaridan nivTierebas (3) leqaven tyviis 

fuZeacetatiT. naleqs filtraven, recxaven, Semdeg 

suspenziidan tyvias leqaven gogirdwyalbadiT. tyviis 

sulfidis mocilebis Semdeg filtrats aduReben kalciumis 

karbonatTan erTad. xsnars filtraven da akoncentrireben 

minimumande. absoluturi eTanolis mimatebiT gamoiyofa 

glukozil-3-arabonis mJavas kalciumis marilis amorfuli 
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kristalebi, romelTac orjer akrista-leben cxeli 

wylidan. gamosavlianoba 4,2g (60%). 

 

glukozil-3-arabonis mJavas kalciumis marilis daJangva. 

erTlitrian mrgvalZira kolbaSi aTavseben 63,6g glukozil-

3-arabonis mJavas kalciumis marils da xsnian 700ml wyal-

Si. miRebul xsnars umateben 6,5g bariumis acetatis xsnars 

60ml wyalSi da 3,2g rkinis (III) sulfats, aduReben 10 wT 

da filtraven. gacivebul xsnars Zlieri morevis pirobebSi 

umateben 80ml perhidrolis 30%-ian xsnars. 3 sT-is Semdeg 

sareaqcio narevs kvlav umateben perhidrolis 20ml xsnars. 

wylis abazanaze odnav SemTbar xsnars filtraven biuxneris 

ZabrSi gaaqtivebul naxSirze, aorTqleben Semcirebul wne-

vaze minimumamde da amateben absolutur meTanols. ramdenime 

dReSi gamoiyofa kristalebi, romelTac akristaleben cxeli 

wylidan. nivTierebis (4) gamosavlianoba 20,1g (79%). TlR. 

141C;  20

D +87,5 (wyali). 

glukozil-2-eritrozis (4) daJangva da 

dimeTileritronis mJavas (6) gaxleCva. 19,2g nivTierebas (4) 

xsnian 300ml bromian wyalSi da miRebul xsnars xSiri 

morevis pirobebSi 3 dRe toveben sinaTleze. kalciumis 

karbonatiT neitralizaciis Semdeg xsnars filtraven da 

Warbi bromis mosacileblad aduReben 10 wT-is ganmavlobaSi. 

dakoncentrirebuli xsnaridan absoluturi eTanolis 

mimatebis Semdeg gamoiyofa glukozil-2-eritronis mJavas 

kalciumis marilis fantelebi. gamosavlianoba 15,6g (77%). 

10,6g glukozil-2-eritronis mJavas kalciumis marils 

xsnian 100ml wyalSi. xsnars acxeleben 60-70C temperatu-

ramde da umateben 100ml dimeTilsulfats, Semdeg _ ki Tan-

daTanobiT Zlieri morevis pirobebSi natriumis hidroqsidis 

25%-ian xsnars ise, rom sareaqcio narevs susti tute are 

gaaCndes. reaqciis damTavrebis Semdeg xsnars aduReben 10-

15wT da xsnaridan meTilirebul produqts gamowvlilaven 

qloroformiT. gaSrobisa da qloroformis aorTqlebis 

Semdeg gamoiyofa nivTiereba (5) sirofis saxiT. 
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9,7g nivTierebas (5) 20 wT acxeleben aduRebamde 250ml 

gogirdmJavas 5%-ian xsnarTan. Semdeg xsnars aneitraleben 

kalciumis karbonatiT, filtraven da akoncentrireben. Ses-

qelebuli xsnaridan absoluturi eTeanolis TandaTanobiT 

damatebiT gamoiyofa dimeTileritronis mJavas kalciumis 

marilis fifqebi. 

4,6g dimeTileritronis mJavas kalciumis marils xsnian 

50ml wyalSi. miRebul xsnars umateben 2g bariumis acetats 

da 1,2g rkinis (III) sulfats, gaxsnils 40ml wyalSi. ga-

filtrul sareaqcio narevs susti gacxelebiT umateben 

25ml perhidrolis 30%-ian xsnars da narevs ayovneben 

24sT-is ganmavlobaSi. Semdeg xsnars aduReben 10-15 wT, 

filtraven, amateben 100ml bromian wyals da toveben 

sinaTleze 3 dRis ganmavlobaSi. xsnars bromis 

mosacileblad aduReben 10-15 wT, Semdeg acxeleben 

kalciumis karbonatTan. xsnars filtraven da aorTqleben 

mcire moculobamde. darCenili Sesqelebuli xsnaridan 

absoluturi eTanolis TandaTanobiT damatebiT gamoiyofa 

dimeTilglicerinis mJavas kalciumis marili. 

 
literatura: Гахокидзе А. М. ЖОХ, 1950, 20, 116. 
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4.4. naxSirwylebis xvedriTi brunvis gansazRvra 
 

rogorc cnobilia, naxSirwylebi da maTi warmoebulebi 

Seicaven asimetriuli naxSirbadis atomebs, ris gamoc isini 

warmoadgenen optikurad aqtiur naerTebs.  

optikuri aqtivobis gazomva xdeba polarimetris 

saSualebiT. igi Sedgeba 2 prizmisagan(nax.1), romelTa Soris 

moTavsebulia polarimetruli mili (3), romelSic Tavsdeba 

optikurad aqtiuri nivTierebis xsnari. erT prizmaSi (2) 

xdeba sinaTlis sxivis polarizeba, romelic gamodis 

sinaTlis wyarodan (1). mas ewodeba polarizatori. meore 

prizma aris analizatori (4), romelic atarebs 

polarimetris milidan gamosul sxivs. 

 
nax. 1. polarimetris sqema 

1. sinaTlis wyaro; 2. polarizatori;  
3. polarimetruli mili; 4. analizatori. 

 

sxvadasxva naerTis mier sinaTlis polarizaciis sibr-

tyis brunvis aRsaniSnavad SemoRebulia xvedriTi brunvis 

cneba. xvedriTi brunvis sidide damokidebulia cdis piro-

bebze _ gamxsnelze, sinaTlis talRis sigrZeze, temperatu-

raze, koncentraciaze, zogierTi minarevis arsebobaze. gamx-

snelad iyeneben wyals an qloroforms, naklebad piridins, 

acetons, spirts, marilmJavas (aminosaqaridebisaTvis). wyals 
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winaswari duRiliT acileben airs, haeris buStebs. nivTie-
rebis koncentracia unda iyos 0,1-idan 1,0%-mde. xvedriTi 

brunvis gansazRvrisaTvis iyeneben natriumis yviTel zols, 

romelsac aRniSnaven D asoTi. igi gamoiTvleba formuliT: 

              
cl

100α




D                    (1                              

sadac,   _ kuTxis daxriloba; 

l _ kiuvetis milis sigrZe, dm 

c _ nivTierebis koncentracia gamosaxuli g/100 

ml-Si.    

xvedriTi brunvis gansazRvrisaTvis sakvlevi nivTierebis 

axlad momzadebul xsnars aTavseben kiuvetaSi ise, rom masSi 

ar darCes haeris burTulebi, marTaven polarimetrs da cdi-

loben, rom ganaTebuli nawilebi ar Candes. rodesac ganaT-

ebul da ufro muq nawils Soris mkveTri xazi gaqreba, 

iReben anaTvals.  

polarimetris Cveneba SeiZleba iyos dadebiTi an uaryo-

fiTi. zogjer xvedriTi brunva gadahyavT molekulurSi for-

muliT (2). 

 
100

M
[M]

tt

D  D    (2) 

sadac M – sakvlevi nivTierebis molekulis masaa. 
kuTxis daxrilobas sazRvraven ramdenime anaTvalidan 

saSualo sididis gamoTvliT. Semdeg iyeneben gadasayvan 

koeficients: vTqvaT, anaTvalis saSualo sididea 0,2, maSin 

 

Tu 100 – 34,62    α=(34,62·0,2)/100 

     0,2 _ α 
 

34,62 aris kuTxis maCvenebeli, romelic Seesabameba sa-

erTaSoriso saqarinuli Skalis 100-s. 

miRebul mniSvnelobas Casvamen (1) formulaSi da ga-

moiTvlian xvedriT brunvas. 
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4.4.1. D-glukozisa da L-arabinozis xvedriTi brunvis  

gansazRvra 

 

reaqtivebi: D-glukoza, L-arabinoza.  

xelsawyoebi da sareaqcio WurWeli: polarimetri, qimiuri 

Wiqebi, sazomi kolbebi. 

 

0,1g sakvlev nivTierebas (D-glukoza, L-arabinoza) xsni-

an 10ml wyalSi. wyals winaswar duRiliT acileben airs. 
xvedriTi brunvis gansazRvrisaTvis sakvlevi nivTierebis ax-

lad momzadebul xsnars aTavseben kiuvetaSi ise, rom masSi 

ar darCes haeris buStebi. CarTaven polarimetrs da cdilo-

ben, rom ganaTebuli nawilebi ar Candes. rodesac ganaTebul 

da ufro muq nawils Soris mkveTri xazi gaqreba da 

miiRweva erTnairi ganaTeba, iReben anaTvals.  

miRebul mniSvnelobas Casvamen formulaSi t

D][α =100/lc 

da gamoTvlian xvedriT brunvas.  
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4.5. naxSirwylebis qromatografia 
 

qromatografiuli meTodebis gamoyenebam ganapiroba 

naxSirwylebis rogorc sinTezis, ise analizis ganviTareba. 

am mxriv didi gamoyeneba pova qaRaldis da Txelfenovanma 

qromatografiam. 
 

4.5.1. qaRaldis qromatografia 
 

qaRaldis qromatografia farTod aris gavrcelebuli 

bioorganul naerTTa identifikaciisa da dayofisaTvis. 

qromatografiaSi didi yuradReba eqceva filtris qaRaldis 

SerCevas. am mizniT iyeneben specialur sworzedapirian fil-

tris qaRalds, romelsac ar unda hqondes amoburculi 

zedapiri. unda iyos sakmaod sufTa. cnobilia ramdenime 

saxis qaRaldi. yvelaze kargia “vatmanis #1” da “vatmanis 

#4” qaRaldebi. 

arsebobs aRmavali da daRmavali qaRaldis qromatogra-

fia. rogorc erTi, ise meore SeiZleba iyos calmxrivi da 

ormxrivi.  

aRmaval qromatografias daRmavalTan SedarebiT is 

upiratesoba aqvs, rom am meTodiT miRebuli Sedegebi 

gacilebiT ufro myaria, aparaturac ufro martivia. igi 

SeiZleba Catardes ganier sinjaraSi, maRal cilindrSi, 

petris jamSi (romelsac axuraven minis maRal xufs).  

qaRaldis qromatografiaSi uZrav gamxsnels (uZrav fa-

zas) warmoadgens filtris qaRaldiT adsorbirebuli wyali, 

matarebels _ filtris qaRaldi, xolo moZrav gamxsnels 

(moZrav fazas) _ wyliT winaswar gajerebuli organuli 

gamxsneli an gamxsnelTa narevi. naxSirwylebis dasayofad ga-

moiyeneba sxvadasxva gamxsnelebi: 

1. butanoli_ZmarmJava_wyali (4:1:5). 

2. butanoli_eTanoli_wyali (45:5:50). 

3. wyliT gajerebuli fenoli. 

4. wyliT gajerebuli buTanoli. 

5. piridini-amilis spirti-wyali (35:35:30). 
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6. buTanoli_piridini_wyali (6:4:3). 

7. eTilacetati_piridini_wyali (4:2:4). 

8. eTilacetati_piridini_wyali (4:2:4). 

9. eTilacetati_ZmarmJava_wyali (3:1:3). 

10. butanoli_eTanoli_wyali (4:1:1). 

11. butanoli_ZmarmJava_wyali (4:1:1). 
 

zogierTi gamxsnelis momzadebis xerxi: 

buTanoli_ZmarmJava_wyali (4:1:5). es gamxsneli 

gamoiyeneba aRmavali qromatografiisaTvis. 400ml n-

butanols, 100ml yinulovan ZmarmJavas da 500ml gamoxdil 

wyals aTavseben 1,5l-ian gamyof ZabrSi da anjRreven. 

dayovnebis Semdeg narevi iyofa 2 fazad, qveda fazas 

acileben; Tu gamxsneli gamuqda, mas amateben ramdenime wveT 

ZmarmJavas, sanam xsnari ar miiRebs Ria fers. xangrZlivi 

dayovnebis Semdeg qveda nawilSi kvlav gamoiyofa wylis 

fena, romelsac acileben. 

eTilacetati-piridini-wyali (4:2:4). gamyof ZabrSi aTav-

seben 200ml eTilacetats, 100ml piridins, 200ml gamox-

dil wyals da energiulad anjRreven, dayovnebis Semdeg war-

moiqmneba ori faza. qveda fenas gadaRvrian, zeda fena 

gamoiyeneba daRmavali qromatografiisaTvis. 
 

reaqtivebi: n-buTanoli, yinulovani ZmarmJava, Saqrebis 

kompleqti. 

xelsawyoebi da sareaqcio WurWeli: qromatografiuli 

kamera, qromatografiuli sveti, pulvelizatori, gamyofi 

Zabrebi, pipetebi, mikropipetebi, sazomi kolbebi, erlenmeie-

ris kolbebi, Wiqebi, qromatografiuli qaRaldi. 
 

qaRaldze erTganzomilebiani aRmavali qromatografiis 

Casatareblad gamoiyeneba mixexilsacobiani minis cilindri, 

romlis fskerze isxmeba moZravi gamxsneli. filtris qaRal-

dis zols kideben cilindris zeda nawilSi damagrebul min-

is Reroze. qaRaldis zolis zoma damokidebulia cilindris 
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simaRlesa da moculobaze. filtris qaRaldi SexamebaSi 

unda iyos moZrav gamxsnelTan.  

qaRaldis boloebidan 2-2,5sm moSorebiT kapilaruli 

pipetiT awveTeben saanalizo xsnars (0,5-1mg gaxsnili 1ml 

wyalSi). warmoqmnili laqis diametri unda iyos ara umetes 

5mm-isa. laqis gaSrobis Semdeg xsnars isev awveTeben da am 

proceduras imeoreben ramdenjerme (wina wveTis gaSrobis 

Semdeg) ise, rom dawveTebuli xsnaris raodenobam aranaklebi 

0,01ml Seadginos. saanalizo wveTebs Soris manZili ar unda 

iyos 2sm-ze naklebi. amis Semdeg qaRaldis zols aSroben da 

kideben hermetulad daxurul kameraSi ise, rom igi ar 

exebodes kedlebs, xolo misi bolo CaSvebuli iyos fskerze 

myof gamxsnelSi. daxurul kameras toveben manam, sanam gamx-

sneli ar aiwevs qaRaldis zolis TiTqmis zeda napirebamde 

(12-18 saaTi). Semdeg qromatograma amoaqvT da masze fanqriT 

aRniSnaven gamxsnelis zeda sazRvars. qaRalds aSroben haer-

ze an saSrob karadaSi gamxsnelis srul mocilebamde da am-

JRavneben anilinftalatis reaqtiviT.  

SeniSvna 1. anilinftalati mzaddeba Semdegnairad: 0,93g 

anilins da 1,66g ftalis mJavas xsnian 100ml n-buTanolSi, 

romelic winaswar gajerebulia wyliT. 

naxSirwylebis gamosamJRavneblad qromatogramas pulve-

lizatoriT asxureben am reaqtivs da 5-10 wT-iT aTavseben 

saSrob karadaSi (105C). aldoheqsozebi iZlevian moyviTa-

lo-yavisfer laqebs, aldopentozebi _ vardisfers, wiTels 

an alublisfers; disaqaridebi, romlebic Seicaven aldoheq-

sozur naSTebs (maltoza, laqtoza), iseve, rogorc heqso-

zebi, moyviTalo-yavisfrad ifereba. Seferil laqebs fanqriT 

Semoxazaven, rom zustad aRiniSnos maTi mdgomareoba. 

narevis TiToeuli komponentis identifikacia xdeba Se-

ferili laqis mixedviT, moZraobis koeficientis (Rf) sidi-

dis gaangariSebis safuZvelze (nax.2). Rf-is gamosaTvlelad 

zomaven: a) nivTierebis mier ganvlil manZils AC (mm), e.i. 

manZils nivTierebis moTavsebis xazidan (startis xazidan) 
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laqis centramde, b) gamxsnelis mier imave startis xazidan 

gamxsnelis frontamde gavlil manZils AB (mm). 

 

AB

AC
R f   

 

                         B 
 

                         C 

                                                                            

                               

       

             A            

 

nax. 2. 

A – startis xazi; 

AB – gamxsnelis mier gavlili manZili; 

AC – nivTierebis mier gavlili manZili; 
 

moZraobis koeficienti damokidebulia sxvadasxva faq-

torze: Saqris aRnagobaze, gamxsnelis Sedgenlobaze, qaRal-

dis xarisxze, temperaturaze. Rf-is mniSvnelobebi sxvadasxva 

SaqrisaTvis mocemulia cxrilSi. 
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zogierTi monosaqaridis Rf-is mniSvneloba 

 

## monosaqaridi 

Rf 

eTilacetati-

piridini-wyali 

(2:1:2) 

buTanoli-

ZmarmJava-

wyali 

4:1:5 

1 arabinoza 0,23 0,56 

2 qsiloza 0,28 0,76 

3 riboza 0,33 0,84 

4 ramnoza 0,36 0,37  

5 galaqtoza 0,175 0,44 

6 glukoza 0,195 0,49 

7 Manoza 0,24 0,54 

8 fruqtoza 0,24 0,62 

 

qaRaldis qromatografiis daxmarebiT narevis 

komponentebis identifikaciisaTvis metad saimedo meTods 

warmoadgens “mowmeebis meTodi”. am meTodis mixedviT imave 

“startis xazze” dawveTebuli sakvlevi xsnaris orive 

mxares 3_4sm daSorebiT aTavseben “mowmeebis” wveTs. 

mowmeebad amzadeben romelime Saqris (glukoza, manoza) 2%-

ian xsnars. qromatografirebisa da laqebis gamomJRavnebis 

Semdeg sakvlevi narevis komponentebis laqebis mdgomareobas 

adareben cnobil nivTierebaTa (“mowmeTa”) laqebis 

mdgomareobas.  

 



 176 

4.5.2. Txelfenovani qromatografia 
 

nivTierebaTa mcire raodenobebTan an Termulad aramdg-

rad nivTierebebTan muSaobisas, rodesac nivTierebaTa gamoyo-

fisa da gasufTavebis tradiciuli meTodebi aRar gamodgeba, 

mimarTaven Txelfenovan qromatografias.  

Txelfenovani qromatografia gamoiyeneba mravalkomponen-

tiani narevebis dayofisa da nivTierebebis 

identifikaciisaTvis. qromatografiisaTvis Txel fenebs 

amzadeben laboratoriebSi. an SeiZleba gamoyenebul iqnas 

sxvadasxva firmebis mier gamoSvebuli mza firfitebi. 

Txelfenovani qromatografiis dros adsorbentad ZiriTadad 

gamoyenebulia silikageli G, silikageli TabaSiris gareSe, 

aluminis oqsidi, celuloza, poliamidi da a.S. agreTve 

gamoiyeneba mza “Silufol”-is firfitebi. 

Txelfenovani qromatografiis dros iyeneben sxvadasxva 

gamxsnelebs (moZravi faza): 

1. petroleinis eTeri_benzoli (1:1). 

2. benzoli. 

3. qloroformi. 

4. qloroformi_meTanoli (19:1, 49:1, 1:1). 

5. benzoli-qloroformi (2:3). 

6. benzoli-meTanoli (9:1). 

7. eTilacetati. 

Tu naxSirwyali ar Seicavs arc erT Tavisufal 

hidroqsilis jgufs, iyeneben 1 da 2 gamxsnelebs. Tu 

naerTSi aris erTi OH–is jgufi _ 3, 4, 5, 6, 7 

gamxsnelebs, xolo, Tu molekulaSi aris 2 an 2-ze meti 

hidroqsilis jgufi _ 3, 4, 7 gamxsnelebs. 

aldozebis gamosamJRavneblad gamoiyeneba: 

1. anilinftalati. 100ml wyliT gajerebul eTanolSi an 

buTanolSi xsnian 1,66g ftalis mJavas da 0,93g axlad 

gamoxdil anilins. aldopentozebi da aldoheqsozebi 

iZlevian Ria Sindisfer-wiTel Seferilobas; reaqtivi ufro 

mgrZnobiarea aldozebze, vidre ketozebze. 
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2. rezorcini. 10ml 1%-ian rezocinis xsnars eTanolSi 

umateben 90ml 2N HCl-s. vardisfer fonze fruqtoza iZleva 

wiTel Seferilobas; qsiloza da arabinoza _ lurj 

Seferilobas; ramnoza _ yviTels; galaqtoza, glukoza, 

manoza _ rux Seferilobas.  

3. H2SO4. koncentrirebul gogirdmJavas anzaveben wyliT, 

TanafardobiT 95:5 (moculobiT). 

4. Sifis reaqtivi. 0,2g fuqsins xsnian 5ml 10%-ian 

natriumis bisulfitSi da anzaveben 80ml wyliT. meore 

dRes xsnars amuSaveben gaaqtivebuli naxSiriT da 

filtraven. qromatogramas Tavdapirvelad asxureben Sifis 

reaqtivs, Semdeg vercxliswylis qloridis xsnars da bo-

los natriumis bisulfitis xsnars. Tavisufali aldehidebi 

maSinve iZleva iasamnisfers, ketonebi ar ifereba.  

5. iodis orTqli. firfitas aTavseben ramdenime wuTiT 

eqsikatorSi, romelic gajerebulia iodis orTqliT. 

qromatogramaze Cndeba yviTeli an yavisferi laqebi. 

Txelfenovani qromatografiis dros dayofa xdeba 

adsorbentis Txel fenaze, romelic dafenilia minis firfi-

taze an aluminis folgaze. am meTodis upiratesoba 

mdgomareobs mcire raodenobis naerTTa dayofis siswrafeSi. 

iReben “Silufol”-is mza firfitas 47sm zomiT. aRniSnaven 

startis xazs (firfitis bolodan 1_1,5sm). kapilariT 

awveTeben dasayofi xsnaris 0,1-1%-ian narevs (diametriT 2-

3mm) da agreTve e.w. “mowmeebs”.  

SeniSvna 1. silikagelis damzadeba xdeba Semdegnairad: iReben 

6g silikagels, 035g TabaSirs da 15ml wyals, amzadeben homoge-

nur narevs, deben minis firfitaze. firfitas aSroben 6-12 sT 

haerze oTaxis temperaturaze da 40 wT 104-106C-ze. 

mowmeebis gamoyenebiT SesaZlebelia Tavidan aviciloT Secdo-

mebi, radganac Rf-is mniSvneloba damokidebulia qromatografirebis 

pirobebze. 

SeniSvna 2. meTodikaSi mocemul gamxsnelTa 1 sistemas 

iyeneben mravalatomiani spirtebis dasayofad, 2 da 3 sistemas 

mono- da disaqaridebis dasayofad. 
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SeniSvna 3. “Silufol”-is firfitas gamoyenebis win recxaven 

gamxsnelTa sistemiT, romelSic tardeba qromatografia. amisaTvis 

firfitas aTavseben qromatografiul kameraSi, romelSic 

moTavsebulia eluenti da akvirdebian gamxsnelis moZraobis dones 

qvemodan zemoT.  

 

a) adsorbenti _ “Silufol”-is firfita. 

reaqtivebi: qloroformi, 1-qlor-tetra-O-tozil-D-glukoza, 

p-toluolsulfonilqloridi, gogirdmJava, iodi.  

gamxsnelTa sistema: 1. acetoni_qloroformi (1:1). 

                  2. benzoli_eTilacetati (10:5). 

                  3. benzoli_eTilacetati (2:2). 

xelsawyoebi da sareaqcio WurWeli: minis wkiri, 

qromatografiuli kamera, “Silufol”-is firfita, menzurebi 

10ml, qromatografiuli kapilari, eleqtrogamaxurebeli, 

pulverizatori. 

iReben “Silufol”-is mza firfitas 47sm zomiT. masze 

aRniSnaven startis xazs (firfitis bolodan 1-1,5sm). Tavda-

pirvelad gamoWril “Silufol”-is firfitas recxaven 1 siste-

miT. gaSrobis Semdeg firfitas kapilariT awveTeben 1-qlor-

tetra-O-tozil-D-glukozis xsnars qloroformSi 

(0,1g/10ml). gverdiT awveTeben e.w. “mowmeebs” (p-toluol-

sulfonilqloridi) Secdomebis Tavidan asacileblad. 

firfitas aTavseben qromatografiul kameraSi, sadac 

Casxmulia gamxsnelTa sistema _ acetoni_qloroformi 1:1. 

firifita kameraSi ise Tavsdeba, rom startis xazi 

imyofebodes eluentis donis zemoT. qromatografirebas 

amTavreben, rodesac moZravi gamxsnelis (frontis xazi) 

sazRvari TiTqmis miaRwevs firfitis zeda kides (finiSis 

xazi). Semdeg qromatogramas aSroben da amJRavneben. gamJ-

Ravneba xdeba H2SO4-iT, romelsac asxureben pulverizatoriT 

an iodiT, romelic moTavsebulia eqsikatorSi, an iyeneben 

maRal temperaturas. Semdeg sazRvraven naerTis Rf-is 

mniSvnelobas. mocemuli naerTisaTvis Rf-is mniSvneloba 1 

sistemaSi 0,92-is tolia, xolo 3 sistemaSi _ 0,9-isa. 
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b) adsorbenti _ TabaSiri. 

reaqtivebi: gamomwvari kalciumis sulfati, naxSirwylebis 

kompleqti, KMnO4, natriumis metaperiodati, Na2CO3, 

eTilis spirti.  

gamxsnelTa sistema: 1. qloroformi_meTanoli (19:2). 

                  2. qloroformi_meTanoli (19:3). 

                  3. qloroformi_meTanoli (19:5). 

xelsawyoebi da sareaqcio WurWeli: faifuris jami, minis 

firfita, qromatografiuli kamera, pipeti, pulverizatori. 
 

faifuris jamSi aTavseben 10g gamomwvar kalciumis sul-

fats da 20ml gamoxdil wyals, ureven 5-7 wT homogenuri 

masis miRebamde. miRebul Txel fenas aTavseben minis 

firfitaze (618sm), aSroben haerze oTaxis temperaturaze 

20 sT-is ganmavlobaSi. amzadeben 1%-iani Saqrebis spirt-

xsnars SefardebiT 1:1. 

D-glukoza_L-ramnoza. 

L-arabinoza_D-galaqtoza. 

D-fruqtoza_D-galaqtoza. 

L-ramnoza_D-manoza. 

startis xazze (1-1,5sm firfitis bolodan) wveTebis sa-

xiT (diametriT 2-3mm) kapilariT awveTeben dasayofi xsnaris 

0,1-1%-ian narevs. firfitas aTavseben daxurul qromato-

grafiul kameraSi, sadac moTavsebulia gamxsnelTa sistema. 1 

da 2 sistema gamoiyeneba monosaqaridebis qromatografi-

rebisaTvis, xolo 3 da 4 sistema disaqaridebis dasayofad. 

qromatogramis gamJRavneba xdeba KMnO4-is da Na-is meta-

periodatis tute xsnariT, romelic mzaddeba Semdegnairad: 

10ml 2%-ian Na2CO3-is wyalxsnars umateben 40ml 2%-ian 

natriumis metaperiodats. miRebul narevSi xsnian 0,5g 

KMnO4-s. pulvelizatoriT Sesxurebis Semdeg qromatogra-

mas aSroben oTaxis temperaturaze 15-20 wT-is ganmavlobaSi. 

miiReba naxSirwylebis yviTeli feris laqebi. Semdeg xdeba 

Rf-is gansazRvra.  
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4.5.3. ionmimocvliTi qromatografia 

 

ionmimocvliTi qromatografiis dros mimdinareobs sakv-

lev nivTierebaSi da myar gadamtanze arsebuli ionebis 

mimocvla. 

ionmimocvliTi myari matareblebi (ionmimocvliTi fisebi, 

ionitebi) warmoadgenen maRalmolekulur organul naerTebs 

_ uxsnad polieleqtrolitebs fuZe  (-NH2, >NH, N) an 

mJavuri (-SO3H, -COOH, -SH) xasiaTis polaruli jgufebiT. 

ionmimocvliT fiss, romelic Seicavs fuZe xasiaTis 

jgufebs da ikavSirebs xsnarSi myof anionebs, ewodeba 

anionmimocvliTi fisi an anioniti. ioniti, romelic Seicavs 

mJavur jgufebs da ikavSirebs xsnarSi myof kaTionebs, 

ewodeba kaTionmimomcvliTi fisi an kaTioniti. amJamad 

ZiriTadad gamoiyeneba polimeruli ionitebi, romelTac 

iReben stirolisa da divinilbenzolis Tanapolimerebisagan. 

 
CH = CH2

 +

CH = CH2

CH = CH2

CH CH2 CH CH2

CH CH2  
 

stirolisa da divinilbenzolis Tanapolimeris qlorme-

TilirebiT miRebuli produqtis meoreuli aminiT 

damuSavebis Sedegad miiReba aminmeTilirebuli 

polistiroli, romelic warmoadgens anionits: 
 

CH CH3

O

ZnCl2

CH CH2

CH2Cl

R2NH  HCl

CH CH3

CH2

NaOH

R2NHCl

CH CH3

CH2

NR2

CH3ClCH2

 
stirolisa da divinilbenzolis Tanapolimeris 

sulfirebiT miiReba sulfirebuli polistiroli, romelic 

warmoadgens kaTionits (KY-2): 
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CH CH2

H2SO4

CH CH2

SO3H  
 

ionitebis winaswari damuSaveba. kaTionitebs winaswar 

recxaven 1-2M NaOH-is xsnariT (3-5-jer), gamoxdili wyliT 

tutis mTlianad mocilebamde, 1-2M mJavaTi (HCl, H2SO4) (3-

5-jer) da gamoxdili wyliT neitralur reaqciamde.  

anionitebs winaswar recxaven 1-2M mJaviT (HCl, H2SO4), 

wyliT mJavas mocilebamde, Semdeg 1-2M NaOH-is xsnariT da 

mduRare gamoxdili wyliT tutis mocilebamde. 

 

reaqtivebi: glikokoli, NaCl, kaTioniti KY-2, HCl, 1N NaCl, 

lakmusi, NH4OH.  

xelsawyoebi da sareaqcio WurWeli: biuxneris Zabri, qimiuri 

Wiqa, biureti, qimiuri kolbebi, wylis abazana, minis wkiri, 

qromatografiuli sveti. 

 

iReben 40g kaTionits (KY-2), asxamen gamoxdil wyals da 

gasajirjveblad toveben erTi dRe-Ramis ganmavlobaSi. wylis 

mocilebis Semdeg kaTionits anjRreven 2N marilmJavasTan, 

ayovneben 1-2 saaTiT da axdenen dekantacias. marilmJavaTi 

aseT damuSavebas mravaljer (8-12-jer) imeoreben filtrat-

Si rkinis ionebis gaqrobamde (amoniumis rodanidis sinji). 

amis Semdeg kaTionits gamoxdili wyliT recxaven biuxneris 

Zabrze narecxi wylis neitralur reaqciamde. Semdeg anjR-

reven 1N NaCl-is xsnarTan da toveben erTi Ramis 

ganmavlobaSi. filtraven, Na
+-is mosacileblad, recxaven 2N 

marilmJavaTi da Semdeg kaTionits recxaven gamoxdili 

wyliT neitralur reaqciamde (sinji lakmusiT). kaTionits 

aSroben haerze da inaxaven qilaSi. 

H
+- formiT miRebul KY-2-s amateben wyals da gadaaqvT 

qromatografiul svetSi an biuretSi (diametri 1,5-1,8sm). 
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0,5g glikokols da 0,5g NaCl-s xsnian 20ml wyalSi da 

1ml/wT siCqariT atareben kaTionitian svetSi. Semdeg imave 

siCqariT recxaven kaTionits gamoxdili wyliT narecxi wy-

lis neitralur reaqciamde (sinji lakmusiT). kaTionits 

recxaven 2%-iani amiakis xsnariT, romelsac atareben svetSi 

imave siCqariT. svetidan Camomdinare xsnars agroveben cal-

calke mimRebebSi (10-10 ml) tute reaqciamde (sinji 

lakmusiT). 

eluentis gaerTianebul neitralur fraqciebs 

aorTqleben vakuumSi wylis abazanaze. Rebuloben 0,44-0,45g 

sufTa glikokols. TlR. 240C. 236-237C-ze muqdeba. 

 
4.5.4. naxSirwylebis derivatizacia  

 

naxSirwylebi, rogorc cnobilia araaqroladi 

nivTierebebia, amitom air-Txevadi qromatografiis 

Casatareblad aucilebelia maTi aqrolad mdgomareobaSi ga-

dayvana (derivatizacia).  

arsebobs derivatizaciis Semdeg saxeebi: meTilireba _ am 

dros warmoiqmneba glikoziduri da martiveTeruli bmebi. es 

procesi ar mimdinareobs raodenobrivad da did dros moiT-

xovs. acetilireba _ am dros warmoiqmneba rTuli eTerebi _ 

acetatebi. am meTodis nakli is aris, rom mkacrma acetili-

rebam SeiZleba gamoiwvios arasasurveli cvlilebebi nimuSis 

SedgenilobaSi. sililireba – gamoiyeneba aseve araaqroladi 

naerTebisgan aqroladi warmoebulebis misaRebad. 
am meTods eqvemdebareba naerTebi Semdegi funqciuri 

jgufebiT: –OH, -COOH, -SH, -NH2,  NH. wyalbadis atomebis 

Canacvlebisas miiReba Semdegi warmoebulebi: -OSi(CH3)3;         

-COO-Si(CH3)3; -S-Si(CH3)3; -NH-Si(CH3)3; -N[Si(CH3)3]2;  

      NSi(CH3)3. 
Tu sakvlevi nivTierebis molekulebi Seicaven ramdenime 

funqciur jgufs aqtiuri wyalbadiT, maSin isini Zalian 

swrafad Cainacvleben trimeTilsililis jgufs. miRebuli 

naerTebi iSlebian haeris tenis gavleniT, amitom maTi momza-
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deba saWiroa uSualod analizis win. vinaidan naxSirwylebi 

da maTi warmoebulebi araaqroladi naerTebia, maTi derivati-

zaciiT piridinis areSi trimeTilqlorsilanisa da heqsame-

Tildisilazanis saSualebiT miiReba trimeTilsililirebu-

li warmoebulebi, romlebic kargad ixsnebian heqsanSi da aq-

roladia 1800C-ze. 
sililirebis zogadi sqema aseTia:  

 

ROH + (CH3)3 SiCl  ROSi (CH3)3 +HCl 

2ROH + (CH3)3 Si _ NH _ Si (CH3)3  2ROSi (CH3)3 +NH3  

 

3ROH+(CH3)3SiCl+(CH3)3Si_NH_Si(CH3)33ROSi(CH3)3+NH4Cl  

 

 

 

4.5.5. D-glukozis sililirebuli warmoebulebis miReba  

 

reaqtivebi: D-glukoza, piridini, heqsameTildisalazani, 

trimeTilqlorsilani, heqsani.  

xelsawyoebi da sareaqcio WurWeli: gamzomi cilindri, 

eleqtromeqanikuri sarevela, 100ml-iani kolba, vakuum-

amaorTqlebeli. 

0,2g D-glukozas xsnian 0,5ml piridinSi oTaxis tempe-

raturaze, Semdeg umateben 0,5ml heqsameTildisilazans da 

0,3ml trimeTilqlorsilans. anjRreven 5 wT, aorTqleben 

vakuum-amaorTqlebelze 40C-ze. Semdeg xsnian heqsanSi (mci-

re raodenobiT); nimuSi mzadaa qromatografirebisaTvis.  
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S i n a a r s i 
 

Sesavali ----------------------------------------------------------------- 3 

Tavi I. bioorganul naerTTa dayofisa da gawmendis  

meTodebi --------------------------------------------------- 

 

5 

 

Tavi II. naxSirwylebis warmoebulebis sinTezi da  

gardaqmnebi ------------------------------------------------ 

 

8 

 2.1. monosaqaridebis anomeruli formebis gamo- 

yofa -------------------------------------------------------- 

 

8 

   2.1.1. -D-glukopiranoza ------------------------------------ 9 

 2.1.2. -D-glukopiranoza ------------------------------------- 10 

 2.2. monosaqaridebis karbonilis jgufis reaq- 

ciebi ------------------------------------------------------- 

 

11 

 2.2.1. D-glukozis fenilozazoni -------------------------- 12 

 2.2.2. DD-manozis fenilhidrazoni --------------------------

- 

13 

 2.2.3. N-fenil-D-glukotriazoli ------------------------- 14 

 2.3. karboqsilSemcveli naxSirwylebi ------------------ 15 

 2.3.1. kalciumis D- (an L-) arabonati -------------------- 18 

 2.3.2. kalciumis D-glukonati ------------------------------- 19 

 2.3.3. kalciumis D-galaqtonati ---------------------------- 20 

 2.3.4. aldonis mJavebis kaliumis marilebi ------------- 21 

 2.3.5. 2,3,4,5,6-penta-O-acetil-D-glukonis mJava ------ 22 

 2.3.6.   2,3,4,5,6-penta-O-acetil-D-glukonis mJavas  

qloranhidridi ------------------------------------------ 

 

23 

 2.3.7. L-arabonis mJavas 1,4-laqtoni ---------------------- 24 

 2.3.8.   2,3,4,5-tetra-O-acetil-D-lorwos mJava -------- 25 

 2.3.9.   2,3,4,5-tetra-O-acetil-D-lorwos mJavas  

diqloranhidridi --------------------------------------- 

 

26 

 2.3.10. -D-glukuronis mJava --------------------------------- 27 

 2.3.11. D-glukonis mJavas bis(2-qloreTil)amidi ------- 29 

 2.3.12.   2-(D-gluko-pentahidroqsiamil)-benzimida- 

zoli ------------------------------------------------------- 

 

30 

 



 185 

 

 2.4. monosaqaridebis glikozidur hidroqsilTan  

mimdinare reaqciebi (O-glikozidebi, N-gli-

kozidebi, S-glikozidebi, Se-glikozidebi) ----- 

 

 

31 

 O-glikozidebi ------------------------------------------ 33 

 2.4.1. meTil--D-glukopiranoza --------------------------- 33 

 2.4.2. -meTil-L-arabinofuranoza -------------------------- 33 

 2.4.3. meTil-2,3,4,6-tetra-O-acetil-D-glukopira- 

noza -------------------------------------------------------- 

 

34 

 N-glikozidebi ------------------------------------------ 35 

 2.4.4. N-eTil--D-glukozilamini -------------------------- 35 

 2.4.5. p-tolil-N--D-glukopiranoza -------------------- 35 

 2.4.6. streptocidis monoglukozidi da digluko- 

zidi --------------------------------------------------------- 

 

36 

 2.4.7. 2,3,4,6-tetra-O-acetil-N-acetil--D-glu-

kopiranozilamini --------------------------------------- 

 

37 

 2.4.8. 2,3,4-tri-O-acetil--L-arabinopiranozil- 

kaprolaqtami --------------------------------------------- 

 

38 

 S-glikozidebi ------------------------------------------- 39 

 2.4.9. 1-S-cisteil-2,3,4,6-tetra-O-acetil--D- 

glukopiranoza ------------------------------------------ 

 

39 

 Se-glikozidebi ------------------------------------------ 40 

 2.4.10. 1-Se-trifenil-2,3,4,6-tetra-O-acetil--D-

glukopiranoza ------------------------------------------ 

 

40 

 2.5. halogenwarmoebulebi ---------------------------------- 42 

 2.5.1. -qlor-2,3,4,6-tetra-O-acetil-D-gluko-

piranoza --------------------------------------------------- 

 

42 

 2.5.2. -brom-2,3,4,6-tetra-O-acetil-D-gluko-

piranoza --------------------------------------------------- 

 

43 

 2.5.3. -qlor-2,3,4-tri-O-acetil-L-ramnopiranoza -- 45 

 2.5.4. -qlor-2,3,5,6-di-O-izopropiliden-D-mano-

furanoza -------------------------------------------------- 

 

46 

 2.5.5. 1-qlor-2-O-(triqloracetil)-3,4,6-tri-O-

acetil-D-glukopiranoza ----------------------------- 

 

47 
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 2.6. hidroqsilis jgufis damaxasiaTebeli reaq-

ciebi. naxSirwylebis rTuli eTerebi ------------- 

 

48 

 2.6.1. 1,2,3,4,6-penta-O-acetil--D-glukopiranoza --- 50 

 2.6.2. 1,2,3,4,6-penta-O-acetil--D-glukopiranoza ---- 51 

 2.6.3. 2,3,4,6-tetra-O-acetil--D-glukopiranoza ----- 52 

 2.6.4. 1,2,3,4,6-penta-O-acetil--D-galaqtopirano- 

za ------------------------------------------------------------ 

 

53 

 2.6.5. 1-β-fenilglicid-2,3,4,6-tetra-O-acetil-β-D- 

glukopiranoza ------------------------------------------- 

 

54 

 2.6.6. pentaaspiringlukoza da pentasalicilglu- 

koza --------------------------------------------------------- 

 

55 

 2.7. sulfomJavaTa eTerebi --------------------------------- 57 

 2.7.1. 1-meTil-6-O-p-toluolsulfonil--D-gluko-

piranoza --------------------------------------------------- 

 

58 

 2.7.2. 3-O-p-toluolsulfonil-1,2,5,6-O-izopropi-

liden--D-glukofuranoza --------------------------- 

 

59 

 2.7.3. 1-qlor-tetra-O-meTansulfonil-D-glukopi-

ranoza ------------------------------------------------------ 

 

60 

 2.7.4. 1-qlor-tetra-O-p-toluolsulfonil-D- 

glukopiranoza ------------------------------------------- 

 

61 

 2.7.5. 1,2,4,5-di-O-izopropiliden-3-O-p-toluol-

sulfonilfruqtoza ----------------------------------- 

 

62 

 2.8. naxSirwylebis-O-alkiluri warmoebulebi ------- 63 

 2.8.1.   1-meTil-2,3,4,6-tetra-O-meTil--D-gluko-

piranozidi ------------------------------------------------ 

 

64 

 2.8.2. 1,2,3,4-tetra-O-meTil--L-arabinopiranozidi --- 65 

 2.8.3. 3,5,6-tri-O-meTil-D-glukofuranoza -------------- 66 

 2.8.4. -meTil-2,3,4,6-tetra--benzil-D-gluko-

piranoza --------------------------------------------------- 

 

67 

 2.8.5. 2,3,4,6-tetra-O-benzil--D-glukopiranoza ----- 68 

 2.8.6. 1,2,3,4-tetra-O-acetil-6-tritil--D-glu-

kopiranoza ------------------------------------------------ 

 

69 

 2.9. NnaxSirwylebis cikluri acetalebi da keta-  
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lebi (alkilidenuri warmoebulebi) --------------- 70 

 

 a) katalizi mineraluri mJavebiT  

 2.9.1. 1,2;5,6-di-O-izopropiliden--D-glukofura-

noza (diacetonglukoza) ------------------------------ 

 

71 

 2.9.2. 1,2-O-izopropiliden--D-glukofuranoza 

(monoacetonglukoza) ---------------------------------- 

 

72 

 2.9.3. 1,2;4,5-di-OOOOO-izopropiliden--D-fruqtoza 

(diacetonfruqtoza) ----------------------------------- 

 

73 

 2.9.4. 2,3;4,5-di-O-izopropiliden--D-fruqtoza ------ 74 

 2.9.5. 2,3;5,6-di-O-izopropiliden--D-manofuranoza -- 75 

 b) katalizi spilenZis sulfatiT  

 2.9.6. 3,4-O-izopropiliden-L-arabinoza (monoace- 

ton-L-arabinoza) ---------------------------------------- 

 

76 

 g) katalizi TuTiis qloridiT  

 2.9.7. 1,2;5,6-di-O-izopropiliden--D-glukofura- 

noza --------------------------------------------------------- 

 

77 

 2.9.8. 1,2;5,6-di-O-benziliden--D-glukofuranoza ---- 78 

 2.9.9. 4,6-O-benziliden-D-glukopiranoza (benzal-

glukoza) -------------------------------------------------- 

 

79 

 2.10. monosaqaridebis anhidridebi ------------------------- 80 

 2.10.1. 1,2-anhidro-3,4,6-tri-O-acetil-D-glukopi-

ranoza (briglis anhidridi) ------------------------- 

 

81 

 2.10.2. 5,6-anhidro-1,2-O-izopropiliden-D-gluko-

furanoza -------------------------------------------------- 

 

82 

 2.11. dezoqsiSaqrebi ------------------------------------------- 83 

 2.11.1. 2-dezoqsi-D-glukonis mJavas miReba danilov-

gaxokiZis meTodiT -------------------------------------- 

 

84 

 2.11.2. 2-dezoqsi-D-glukoza ---------------------------------- 86 

 2.11.3. 2-dezoqsi-L-riboza ------------------------------------- 88 

 2.11.4. 2-dezoqsi-D-glukonis mJava (1-qlor-tetra-O-

meTansulfonil-D-glukozisgan) -------------------- 

 

89 

 2.12. ujeri Saqrebi (glikalebi) --------------------------- 90 

 2.12.1. 3,4,6-tri-O-acetil-D-glukali --------------------- 91 

 2.12.2. 1,2,3,4-tetra-O-acetil-D-glukozeen-5,6 --------- 93 
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 2.12.3. alil–2,3,4,6-tetra-O-acetil--D-glukopi-

ranoza ------------------------------------------------------ 

 

94 

 2.13. naxSirwylebSi naxSirbadis ConCxis damokleba  

da gazrda ------------------------------------------------- 

 

95 

   2.13.1. D-arabinozis miReba kalciumis D-glukona-

tisgan (rufis meTodi) -------------------------------- 

 

100 

   2.13.2. D-glukozisgan D-glicerinis aldehidis  

miReba ------------------------------------------------------- 

 

101 

   2.13.3. meTil--D-glukopiranozis daJangva iodis 

mJavaTi ------------------------------------------------------ 

 

102 

   2.13.4. 1,3,4,5,6,8-heqsaacetat-7-keto-gala-oqtuloza  

(diazomeTanuri meTodi) ------------------------------- 

 

103 

   2.13.5. D-gulonis mJavas 1,4-laqtonis sinTezi  

D-qsilozisgan (cianhidrinuli meTodi) ---------- 

 

104 

 2.14. acetilis jgufis moxsna (dezacetilireba) ----- 105 

   2.14.1. D-manitis sinTezi manitis heqsaacetatisgan ----- 106 

   2.14.2. inozitis miReba inozitis heqsaacetatisgan ----- 107 

   2.14.3. -meTil-D-galaqtopiranozis sinTezi 2,3,4,6-

tetra-O-acetil--meTil-D-galaqtopirano-

zisgan ------------------------------------------------------- 

 

 

108 

   2.14.4. 2,3,4,6-tetra-O-acetil-D-glukopiranozis 

miReba 1,2,3,4,6-penta-O-acetil-D-glukopira-

nozisgan ---------------------------------------------------- 

 

 

109 

 2.15. rTuli naxSirwylebi ----------------------------------- 110 

   2.15.1. disaqaridebis sinTezi ---------------------------------- 114 

   2.15.2. soforoza ------------------------------------------------- 117 

   2.15.3. laminaribioza -------------------------------------------- 119 

   2.15.4. 3-O--D-glukopiranozil-D-manopiranoza -------- 122 

 oligo- da polisaqaridebis rTuli eTerebi ---- 123 

   2.15.5. oqta-O-acetil-laqtoza ------------------------------ 123 

   2.15.6. oqtaacetiltrehaloza -------------------------------- 124 

   2.15.7. oqta-O-acetilsaqaroza ------------------------------- 125 

   2.15.8. 1-qlor-hepta-O-p-toluolsulfonilmalto- 

za ------------------------------------------------------------ 

 

126 

   2.15.9. 5-O-acetil-6-O-[2,3,4,6-tetra-O-acetil--D-  
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glukopiranozil]-L-askorbinis mJava -------------- 127 

  2.15.10. celulozis triacetati ------------------------------ 128 

  2.15.11. celulozis trinitrati (trinitrocelu- 

loza) ------------------------------------------------------ 

 

129 

  2.15.12. oligo- da polisaqaridebis hidrolizi --------- 129 

  2.15.13. saqarozis hidrolizi ---------------------------------- 131 

  2.15.14. celulozis hidrolizi ------------------------------- 132 

  2.15.15. saxameblis hidrolizi --------------------------------- 133 

  2.15.16. saxameblis fermentuli hidrolizi --------------- 134 

  2.15.17. inulinis hidrolizi ----------------------------------- 135 

 

Tavi III. naxSirwylebis miReba bunebrivi wyaroebidan ---- 137 

 3.1. bunebrivi nedleulidan monosaqaridebisa da 

maTi warmoebulebis miReba --------------------------- 

 

137 

   3.1.1. L-arabinozis gamoyofa mcenareuli webodan ----- 137 

   3.1.2. D-galaqtozis miReba rZis Saqrisgan -------------- 138 

   3.1.3. D-qsilozis miReba simindis naquCidan ------------ 139 

   3.1.4. fruqtozis miReba georginis bolqvebidan ------- 140 

   3.1.5. -D-glukopiranozilhidroqinonis (arbutini) 

gamoyofa daTvisyuras foTlebidan ----------------- 

 

141 

   3.1.6. -D-glukozil(-)epikateqinis gamoyofa gledi-

Ciidan ------------------------------------------------------ 

 

142 

 3.2. rTuli naxSirwylebis miReba bunebrivi wya-

roebidan --------------------------------------------------- 

 

143 

   3.2.1. maltozis miReba saxameblisgan ---------------------- 143 

   3.2.2. laqtozis miReba rZisgan ------------------------------ 144 

   3.2.3. glikogenis miReba safuvrisgan ---------------------- 145 

   3.2.4. inulinis gamoyofa vardkaWaWas fesvebidan ------- 146 

   3.2.5. peqtinis gamoyofa citrusebis qerqidan ---------- 147 

   3.2.6. wyalSi xsnadi polisaqaridebis gamoyofa 

mcenareebidan ----------------------------------------------

---- 

 

148 

 

Tavi IV. naxSirwylebis kvlevis meTodebi -------------------- 150 

 4.1. monosaqaridebis damaxasiaTebeli zogierTi  

specifikuri reaqcia ------------------------------------ 

 

150 
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   4.1.1. aldozebis TvisebiTi reaqciebi --------------------- 150 

   4.1.2. ketozebis TvisebiTi reaqciebi ---------------------- 152 

   4.1.3. hidroqsilis jgufebis arsebobis dadgena 

D-glukozaSi --------------------------------------------- 

 

152 

 4.2. monosaqaridebis raodenobrivi gansazRvra -------- 153 

   4.2.1. bertranis meTodi --------------------------------------- 153 

   4.2.2. vilSteter-Sudlis meTodi -------------------------- 157 

 4.3. rTuli naxSirwylebis analizi ---------------------- 159 

   4.3.1. rTuli naxSirwylebis TvisebiTi reaqciebi ------ 159 

   4.3.2. saxameblis gansazRvra marcvleul kulturaSi  

(eversis meTodi) ---------------------------------------- 

 

161 

   4.3.3. celulozis gansazRvra mcenareul kultu- 

raSi --------------------------------------------------------- 

162 

   4.3.4. karbonilis jgufis gansazRvra saxamebelSi  

(cianiduri meTodi) ------------------------------------- 

 

163 

   4.3.5. karbonilis jgufis gansazRvra celulozaSi 

(cianiduri meTodi) ------------------------------------- 

 

164 

   4.3.6. disaqaridebis agebulebis gansazRvra (a. gaxo-

kiZis meTodi) --------------------------------------------- 

 

164 

 4.4. naxSirwylebis xvedriTi brunvis gansazRvra ---- 168 

   4.4.1. D-glukozisa da L-arabinozis xvedriTi  

brunvis gansazRvra ------------------------------------- 

 

170 

 4.5. naxSirwylebis qromatografia ----------------------- 171 

   4.5.1. qaRaldis qromatografia ------------------------------ 171 

   4.5.2. Txelfenovani qromatografia ------------------------ 176 

   4.5.3. ionmimocvliTi qromatografia ---------------------- 180 

   4.5.4. naxSirwylebis derivatizacia ------------------------ 182 

   4.5.5. D-glukozis sililirebuli warmoebulebis 

miReba ------------------------------------------------------- 

 

183 
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