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naSromis zogadi daxasiaTeba 
 
Temis aqtualoba: orsaukunovani istoriis manZilze organulma 

qimiam aT milionze meti individualuri nivTiereba Seqmna. axali 

organuli naerTebis sinTezi sul ufro farTovdeba, rac upirveles 

yovlisa fundamenturi amocanebis gadawyvetis aucileblobiTaa 

ganpirobebuli. erT-erT aseT amocanas, magaliTad warmoadgens 

nivTierebis aRnagobasa da Tvisebebs Soris urTierTkavSiris  

dadgena. am amocanis gadasaWrelad aucilebelia eqsperimentuli 

monacemebis dagroveba  da maTi analizi. Tumca sinTezuri organuli 

qimiis ganviTarebas aranakleb ganapirobebs sazogadoebis 

praqtikuli moTxovnebi. am moTxovnaTa Soris erT-erTi 

umniSvnelovanesia mosaxleobis xelmisawvdomi, saimedo da efeqturi 

samkurnalo preparatebiT uzrunvelyofa. yovelwliurad 

sinTezirebuli da biologiurad Seswavlili 4-5 aTasi nivTierebidan 

klinikuri gamocdisaTvis rekomendacia eZleva erT an or naerTs.  

      nivTierebebi, romlebic heterociklur fragmentebs Seicaven 

ricxobrivad pirvel adgils ikaveben samkurnalo preparatebis 

arsenalSi (60%-ze meti), xolo gayidvebis mixedviT 25 wamyvan 

samkurnalo preparats Soris 2000 wels maT 72% Seadgines. 

       cnobilia, rom axali samkurnalo saSualebebis SeqmnisaTvis 

sxva meTodebs Soris erT-erTi mniSvnelovani adgili ukavia cnobili 

fiziologiurad aqtiuri molekulis qimiur modifikacias. qimiuri 

modifikacia aseve gulisxmobs biologiuri aqtiurobis mqone 

molekulebis erT molekulaSi gaerTianebas, rasac umetes 

SemTxvevaSi mivyavarT biologiuri aqtiurobis intensivobis an 

speqtris cvlilebasTan. 

       naSromSi erT-erT biciklur sistemad miRebulia 

benzimidazoli. imidazolis da benzimidazolis qimia, 

farmakologebisa da qimikosebis yuradRebis centrSi moeqca mas  

Semdeg, rac cnobili gaxda, rom es sakmaod martivi cikluri 

sistema, gansakuTrebiT ki misi warmoebulebi, xasiaTdeba 

fiziologiuri aqtiurobis gasaocari mravalferovnebiT. 

imidazolis warmoebulebs Soris aRsaniSnavia antibiotiki  

azomicini (2-nitroimidazoli) da aminmJava _ izohistidini. aseve 
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unda aRiniSnos 4,5-dimeTilimidazoli, imidazol-4-aldehidi, 4-

qlorimidazoli, 4-aminomeTilimidazoli da N-Canacvlebuli 4-

aminomeTilimidazolebi iwveven sisxlZarRvebis Seviwroebas da 

arteriuli wnevis momatebas.                                     

      vitamin B12-is struqtura, fragmentis saxiT Seicavs 5,6-dimeTi-

lbezimidazols. 

      benzimidazoli amuxruWebs zogierTi saxis sokos da baqteriis 

zrdas.  

      benzimidazolebis nawarmebi aferxeben virusis gamravlebas 

qsovilebSi. alkilCanacvlebuli benzimidazolebi inhibirebas 

iwveven gripis virusis gamravlebas (Stami Li).  2-alkilaminomeTil- 

da 2-dialkilaminomeTilbenzimidazolebs gaaCniaT adgilobriv 

anesTeziuri qmedeba. garda aRniSnuli Tvisebebisa, SegviZlia 

avRniSnoT analgetikuri aqtivobac, rasac ganapirobebs alkiluri 

Camnacvleblis sigrZe da misi buneba. 

       meore biciklur sistemad Cvens mier SerCeuli iyo 

benzofurani. farmakologiurad aqtiur furanis nawarmebis rigSi 

Sedis vitamini C, antibaqteriuli nitrofuranebis ojaxi da  

Tanamedrove farTod gamoyenebuli wylulis sawinaaRmdego 

preparatebi. imidazolis birTvi xSirad gvxvdeba sinTezur 

samkurnalo preparatebsa da biogenul nivTierebebSi. Caunacvlebeli 

imidazoli inhibirebas uwevs ferment tromboqsans, romelsac Tavis 

mxriv mivyavarT prostaciklinis koncentraciis zrdasTan da 

Sedegad sisxlis Sededebis SewyvetasTan. histamini warmoadgens 

biogenur amins da organizmSi neiromediatoris rols asrulebs. 

dihidroqloridis saxiT is gamoiyeneba poliarTritis, revmatizmis 

da alergiuli daavadebebis samkurnalod. imidazolis warmoebul 

dazoqsibens axasiaTebs maRali antiTrombuli aqtivoba. samedicino 

praqtikaSi trixomonozis sawinaaRmdegod gamoiyeneba 5-nitro-

imidazolis nawarmebi. maT Soris aRsaniSnavia iseTi 

parazitsawinaaRmdego agentebi, rogoricaa metronidazoli da 

Tinidazoli. naxevar saukuneze metia glaukomis sawinaaRmdegod 

Tvalis Sida wnevis dasaregulireblad gamoiyeneba alkaloidi 
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pilokarpini, romelic erTdroulad Seicavs furanisa da 

imidazolis cikls. 

samuSaos mizans warmoadgenda axali heterocikluri 

kondensirebuli sistemebis izomeruli benzo[b]furoben-

zimidazolebis miReba, maTi daxasiaTeba da erT-erTi izomeris-

preparaturulad yvelaze xelmisawvdomi 3Н-benzo[b]furo[3,2-

f]benzimidazolis bazaze mosalodneli biologiuri aqtiurobis 

mqone warmoebulebis sinTezi.  

kvlevis obieqti da da meTodebi: kvlevis obieqts warmoadgenda 

izomeruli benzo[b]furobenzimidazolebi, romlebic SegviZlia 

warmovidginoT, rogorc erT molekulaSi gaerTianebuli furanisa 

da imidazolis fragmentebi. tetracikluri kondensirebuli 

sistemebis misaRebad sawyis naerTebs warmoadgenda 1,2-; 2,3-; da 3,4- 

diaminodibenzofuranebi, saidanac filifsis modificirebuli 

reaqciis gamoyenebiT, miRebulia axali heterocikluri sistemebi 3Н-

benzo[b]furo[3,2-f]benzimidazoli, 3Н-benzo[b]furo[3,2-e]benzimidazoli  

da 1Н-benzo[b]furo[3,2-g]benzimidazoli; miRebuli heterocikluri 

sistemebidan warmoebulebis misaRebad yvelaze xelmisawvdomia 2,3-

diaminodibenzofurani da misi nawarmi 3Н-benzo[b]furo[3,2-

f]benzimidazoli. mis bazaze sxvadasxva meTodis gamoyenebiT 

miRebulia mTeli rigi warmoebulebi mosalodneli biologiuri 

aqtiurobiT. 

       speqtraluri monacemebi Seswavlilia 1
H-bmr-, iw- da ui-  speq-

troskopiis meSveobiT.  

  
naSromis ZiriTadi Sedegebi da mecnieruli siaxle: naSromis 

ZiriTad Sedegs da mecnierul siaxles  warmoadgens axali, 

literaturaSi jer ar aRwerili furanis da imidazolis 

heterociklebis Semcveli tetracikluri sistemebis sinTezi, maTi 

speqtraluri maxasiaTeblebis dadgena, sinTezis preparaturuli 

meTodebis SemuSaveba da erT-erTi izomeris 3Н-benzo[b]furo[3,2-

f]benzimidazolis warmoebulebis miReba. mecnierul siaxled 

SeiZleba CaiTvalos agreTve aRniSnul sistemebSi imidazolis 
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ciklSi 2-acetilwarmoebulebis miRebis originaluri gzis 

dadastureba. 

Sedegebis gamoyenebis sfero: DdRemde axali samkurnalo 

saSualebebis Seqmna Semdegi gzebiT xorcieldeboda da axlac 

xorcieldeba warmatebulad: 1) cnobili fiziologiurad aqtiuri 

molekulis qimiuri modifikaciiT; 2) biologiuri an fiziologiuri 

aqtiurobis albaTuri skriningiT; 3) fiziologiurad aqtiuri 

qimiuri naerTebis analogebis Seqmnisa da maTi modifikaciis gziT; 4) 

rekombinanturi peptidebisa da cilebis bioteqnologiuri sinTezis 

gziT. Tqmulidan gamomdinare, furanisa da imidazolis farTo 

biologiuri aqtiurobis gaTvaliswinebiT Cvens mier sinTezirebul 

naerTebs unda axasiaTebdes biologiuri aqtiurobis farTo speqtri. 

warmoebulebi sawyis heterociklur sistemebTan erTad gadacemulia 

biologiuri aqtiurobis Sesaswavlad Cvens partnior 

dawesebulebebSi. 

publikaciebi:  disertaciis masalebi gamoqveynebulia 7 naSromis, 

maT Soris 3 statiis, 2 saerTaSoriso da 2 respublikuri 

konferanciis Tezisebis saxiT. 

      aRniSnuli TematikiT daintereseba gamoTqva saerTaSoriso 

sagamomcemlo saxlma „Lambert Academic Publishing“ - saarbriukeni, 

germania, romlisTvisac mzaddeba versia wignis saxiT. 

naSromis aprobacia:  

simpoziumi organul qimiaSi. Tezisebi. siRnaRi 2009;  

„bunebrivi da sinTezuri biologiurad aqtiuri nivTierebebi“ 

respublikuri samecniero konferencia saqarTvelos mecnierebaTa 

erovnuli akademia. 30.03.2010. Tbilisi;  

saerTaSoriso samecniero-praqtikuli konferencia „inovaciuri 

teqnologiebi da Tanamedrove masalebi“ saqarTvelo. quTaisi. 2010.      

„GeoHet-2011“-2-
nd

 International Conference on Organik Chemistry „Advances in Heterocyclic 

Chemistry“; September 25-26, Tbilisi,Georgia. 2011; 190p. 

ori Tematuri seminari. 

samuSaos moculoba da struqtura: disertacia moicavs 118 gverds, 8 

cxrils. 12 sqemas da 33 naxazs. 
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     disertacia Sedgeba Sesavlisagan, literaturis mimoxilvisagan, 

romelic exeba benzimidazolisa da furanis da benzofuranis 

biologiur aqtivobas, miRebuli Sedegebis gansjisagan, 

eqsperimentuli nawilisagan, daskvnisa da gamoyenebuli 

literaturis nusxisagan. 
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literaturis mimoxilva 

 

      disertaciis am nawilSi ganxilulia uaxlesi monacemebi 

imidazolebis, benzimidazolebis, erTis mxriv furanebis da meores 

mxriv biologiur aqtiurobasTan dakavSirebiT. naCvenebia is 

ZiriTadi preparatebi, romelTa SemadgenlobaSi figurirebs 

aRniSnuli preparatebi da naerTebi, romlebic jer ver damkvidrdnen 

farmacevtul praqtikaSi, magram axasiaTebT Zlieri biologiuri 

aqtiuroba. 

          

Sedegebi da gansja 

benzimidazolbanzofuranebis sinTezi 

 

      rogorc ukve iqna aRniSnuli, samuSaos mizans warmoadgenda 

benzofuranisa da benzimidazolis molekulebis gaerTianeba erT 

molekulaSi. preparaturulad  ufro xelsayreli aRmoCnda sawyis 

naerTad gamogveyenebina dibenzofurani, romlis nitrirebiTa da 

aRdgeniT miiReba sxvadasxva mdgomareobis orTo-diaminebi.  

      amrigad, samuSaoebi dibezofuroimidazolebis misaRebad 

SeiZleba or ZiriTad nawilad daiyos _ dibenzofuranis diaminebis 

miRebad da miRebuli diaminebidan dibenzofuroimidazolebis 

ciklis Sekvrad. 

      samuSaos pirveli nawilis Sesasruleblad aucilebeli gaxda 

dibenzofuranidan samive mdgomareobis: 1,2-; 2,3-; 3,4- diaminis miReba. 

                     

O

NH
2

NH
2

O

NH
2

NH
2

O
NH

2

NH
2  
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       2.3-diaminodibenzofuranis misaRebad - sawyis naerTad 

SerCeuli gvqonda dibenzofurani, romlis pirdapiri nitrirebiT 

koncentrirebuli azotmaJavasa da yin.ZmarmJava areSi miiReba 3-

nitrodibenzofurani. miRebuli nitroproduqtis aRdgeniT nikel-

reneis katalizatoriT hidrazinhidratis meSveobiT miRebul iqna 3-

aminodibenzofurani. rac Tavis mxriv warmoadgens sawyis naerTs 3,4-

mdgomareobis diaminodibezofuranis misaRebad. Semdgom miRebuli 

produqtis acilirebiT da isev nitrirebiT miiReba produqti 2-

nitro-3-aminoacildibenzofurani. miRebuli produqtis hidroliziT 

miiReba 2-nitro-3-aminodibenzofurani, romlis aRdgenasac mivyavarT 

2.3-diaminodibenzofuris miRebamde. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

sqema 1. 2.3-diaminodibenzofuranis miReba 

 

        1,2-mdgomareobis diaminodibezofuranis misaRebad - sawyis 

naerTad miCneulia 2-nitro-3-aminodibenzofurani, sawyisi naerTis 

deaminirebiT natriumis nitritisa da oleumis meSveobiT da Semdomi 
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aRdgeniT miiReboda 2-aminodibenzofurani, miRebuli produqtis 

acilirebiTa da nitrirebiT miiReboda produqti 2-

aminoacildibenzofurani, romlis Semdgomi hidroliziT da aRdgenas 

mivyavdiT 1,2-mdgomareobis diaminodibenzofuranis miRebamde. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

               sqema 2. 1,2-diaminodibenzofuranis miRebis sqema 

 

 

      3,4-mdgomareobis diaminodibezofuranis misaRebad - sawyis 

naerTad miCneuli gvaqvs 3-aminodibenzofurani, sawyisi naerTis 

benzoilirebiT da nitrirebiT miiReba 4-nitro-3-

aminoacildibenzofurans, miRebuli produqtis hidroliziT da 

aRdgeniT miiReba 3,4-mdgomareobis diaminodibenzofurani. 

         

 

 



11 

 

 

 

 

 

 

 

 

 

 

 

 

sqema 3.  3,4-diaminodibenzofuranis miReba 

 

      1.2-, 2,3- da 3,4-diaminodibenzofuranebis miRebis Semdeg Cvens 

mizans warmoadgenda miRebuli diaminebis ciklizaciis meTodebis 

SerCeva da izomeruli benzo[b]furobenzimidazolebis miRebis 

preparaturuli meTodebis damuSaveba. 

      benzimidazolebis miRebis sxvadasxva meTods Soris filipsis 

mier SemoTavazebuli meTodi kvlav rCeba erT-erT ZiriTad meTodad. 

xorcieldeboda miRebis axali meTodebis moZiebis cdebi,  

rogorebic aris 1,5-diariltetrazolebis da 1,2,4-oqsadiazolonebis 

Termuli daSla  an N-aril-N-oqsiamidinebis gadajgufeba,  magram 

aRniSnulma meTodebma ver SeiZina preparaturuli mniSvneloba. 

       benzimidazolebis miRebis meTodebs Soris. Cvens mier, 

rogorc preparaturulad ufro mosaxerxebeli, SerCeul iqna 

diaminodibenzofuranebis karbonmJavebTan kondensaciis reaqcia. am 

gadawyvetilebis sasargeblod gaTvaliswinebul iqna is garemoebac, 

rom aRniSnuli gziT SesaZlebelia, rogorc Caunacvlebeli 

benzimidazolebis (WianWvelmJavasTan kondensaciis SemTxvevaSi), aseve 

2-Canacvlebuli benzimidazolebis miReba. 

        zogadad benzimidazolis miReba o-difenilaminisa da 

WianWvelmJavas kondensaciiT sakmaod iolad mimdinareobs. xuTi dRis 

Semdeg fiziologiuris msgavs pirobebSi (18 , pH5,0) benzimidazolis 
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gamosavali Seadgens 83%. 100-110  temperaturaze es dro mcirdeba 2 

saaTamde. 

        Cvens SemTxvevaSi miRebuli 1,2-; 2,3- da 3,4- diaminebidan 

WianWvelmJavasTan reaqciis Sedegad marilmJavas katalizuri 

raodenobis Tanaobisas miRebul iqna 3Н-benzo[b]furo[3,2-

f]benzimidazoli (18),  3Н-benzo[b]furo[3,2-e]benzimidazoli (19), da 1Н-

benzo[b]furo[3,2-g]benzimidazoli @(20) Semdegi sqemis mixedviT:                                                           

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 sqema 4. izomeruli benzo[b]furobenzimidazolebis miReba 

 

      sinTezirebuli naerTebi miiReboda Sesabamisi diaminebis 

duRiliT WianWvelmJavasTan marilmJavas katalizuri raodenobis 

damatebiT 1,5-2 saaTis ganmavlobaSi. sareaqcio masis Semdgomi 

SetutianebiT 20%-iani NH4OH-is xsnaris meSveobiT amiakis susti 

sunis gaCenamde, warmoiqmneboda naleqi. naleqis gadafiltvris, 

garecxvisa da gaSrobis Semdeg vRebulobdiT Sesabamisi 

benzo[b]furobenzimidazolebs. gamosavlianoba 83%-85% farglebSi 
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meryeobs. benzolidan gadakristalebis Semdeg gamosavali 

Sesabamisad Seadgens 75-78%.   

       miRebuli benzofurobenzimidazolebis aRnagoba dadgenili 

iqna iw, ui da 1H-bmr speqtroskopiis monacemebiT. 

       naerTebis (18-20) ui speqtrSi STanTqmis mokletalRovani 

zoli 244 (18), 249 (19) da 248 nm (20) miekuTvneba molekulis 

imidazolis birTvSi lokalizebul eleqtronul gadasvlebs, xolo 

grZeltalRovani STanTqmebi dakavSirebulia kondensirebuli 

benzolisa da heterocikluri ciklis urTierTqmedebasTan. 

       (18-20) naerTebis iw speqtrSi daikvirveba NH jgufis STanTqmis 

zoli Sesabamisad 3470 (18); 3475 (19) da 3440 (20) sm-1 ubanSi, 

imidazolis birTvisaTvis damaxasiaTebeli pikebi 1619 (18), 1615 (20) da 

1610 (20) sm-1 ubanSi, aromatuli C-C da C-N bmebisaTvis 

damaxasiaTebeli pikebis seria 1500-1600 sm-1 ubanSi da STanTqmis 

zolebi 2800-3100  sm-1 ubanSi, rac savaraudod molekulaTSorisi 

wyalbaduri bmebis >N
…

N-H valenturi rxevebiT unda iyos 

gamowveuli.  

        18 naerTis 1H-bmr speqtrSi spin-spinuri urTierTqmedebis 

konstantis mniSvneloba j4,10=0,62 hc, rac xazovani aRnagobis struq-

turisTvisaa damaxasiaTebeli da aseve 4 da 10 protonebis 

signalebis arseboba adasturebs mis aRnagobas.  

         19 naerTis pmr speqtrSi orTo protonebisaTvis 

damaxasiaTebeli spin-spinuri urTierTqmedebis konstantis 

mniSvneloba j4.5=8,52 hc, rac angularuli aRnagobis struqturis-

Tvisaa damaxasiaTebeli da aseve 4 da 5 protonebis signalebis 

arseboba adasturebs mis aRnagobas.   

         21 naerTis pmr speqtrSi  arsebuli jorTo=8,87 hc da 4 da 5 

protonebis signalebi adasturebs mis aRnagobas.  

         Cvens mier Catarebul iqna 2,3-diaminodibenzofuranis (7) da 

misi monoacil warmoebulis ciklizacia WianWvelmJavas gamoyenebiT 

marilmJavas katalizuri raodenobis Tanaobisas. marilmJavas 

katalizuri raodenobis damatebis gareSe  reaqcia ar wavida, (aseT 

SemTxvevaSi saWiroa reaqciis Catareba wnevis qveS SelRobil 
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ampulaSi). orive reaqciis Sedegad miiReboda 3Н-benzo[b]furo[3,2-

f]benzimidazoli (18), rac dadasturebul iqna 1H-bmr speqtroskopiis 

monacemebiT. 

   

O N

N

O N

N

O

N

N

HCOOH

HCl

H

H

H

HCOCH

2

3

18

 

 

sqema 5. 3Н-benzo[b]furo[3,2-f]benzimidazolis (18) miReba 

                      

benzimidazolbenzofuranebis warmoebulebis miReba 

     benzofurobenzimidazolebis warmoebulebi pirobiTad SeiZleba 

or jgufad davyoT: warmoebulebi, romlebic miiReba 

dibenzofuranidan benzimidazolis ciklis Sekvris dros sxvadasxva 

maciklirebeli agentebis gamoyenebisas  da warmoebulebi, romlebic 

miiReba benzofurobenzimidazolebze zemoqmedebis Sedegad.  

      ciklis SekvriT gansakuTrebiT mosaxerxebelia benzimidazole-

bis miReba CamnacvlebliT me-2 mdgomareobaSi.  

 

 

                warmoebulebi ciklis SekvriT 

 

      cnobilia, rom o-fenilendiamini sakmaod iolad Sedis 

reaqciaSi cximovan, aromatul-cximovan, aromatul mJavebTan, 

aldehidebTan,  rac sakmaod karg winapirobas qmnis mravalricxovani, 

maT Soris biologiurad aqtiuri warmoebulebis  misaRebad. 
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       ciklis Sekvris dros warmoebulebis misaRebad Cvens mier 

SerCeul iqna 2,3-diaminodibenzofurani, rogorc preparaturulad 

yvelaze xelmisawvdomi. amasTan erTad gaviTvaliswineT is garemoeba, 

rom Cvens laboratoriaSi dagrovili gamocdilebis 

gaTvaliswinebiT, tetracikluri kondensirebuli sistemebidan  

yvelaze met biologiur aqtiurobas amJRavnebdnen triciklur 

naerTTan xazobrivad anelirebuli heterociklebi.  

        2-meTilwarmoebulis miRebis mizniT vaxdendiT 2,3-

diaminodibenzofuranis ciklizacias ZmarmJavas meSveobiT. reaqcia 

mimdinareobda Caunacvlebeli 3Н-benzo[b]furo[3,2-f]benzimidazolis 

miRebis analogiur pirobebSi marilmJavas katalizuri raodenobis 

Tanaobisas. Cvens mier miRebul da daxasiaTebul iqna 2-meTil-3Н-

benzo[b]furo[3,2-f]benzimidazoli 21.                                                     

O O
N

NCH
3
COOH

NH
2

HCl

NH2

H

CH
3

217                                                                 

 sqema 6. 2-meTil-3Н-benzo[b]furo[3,2-f]benzimidazolis (22) miReba. 

  

       miRebuli naerTi Seswavlil iqna iw, ui da pmr 

speqtroskopiis mixedviT. naerT 21-is iw speqtrSi garda (NH) 3468 sm-1
 

jgufis da imidazolis birTvis  1619 sm-1
 damaxasiaTebeli STanTqmis 

zolebisa, aris agreTve CH3 jgufis savalento rxevebiT gamowveuli 

STanTqmis zoli  2850 sm-1 ubanSi. 

naerT 21-is mas-speqtrSi daikvirveba molekuluri ionis intensiuri 

piki [M]+222, xolo Semdgomi fragmentacia ar ewinaaRmdegeba 

SemoTavazebul struqturas. 

       21 naerTis 1H-bmr speqtrSi C2 atomTan mdebare protonis 

signalis ararseboba da CH3  jgufis protonebisaTvis damaxasi-

aTebeli singletis arseboba adasturebs Canacvlebas me-2 

mdgomareobaSi. 

       Cvens laboratoriaSi Sesrulebuli adrindel naSromSi, 

naCvenebi iyo 1-amino-2-aminoacildibenzoTiofenis ciklizaciis 
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saintereso reaqcia WianWvelmJavasTan orToWianWvelmJava eTeris 

Tanaobisas.  maSin, rodesac diaminis WianWvelmJavasTan ciklizaci-

isas orToWianWvelmJava eTeris gareSe mxolod Caunacvlebeli 

cikli warmoiqmneboda, am SemTxvevaSi reaqcias, mivyavdiT 2-acetil-

warmoebulis warmoqmnamde. aRniSnuli iyo is garemoeba, rom 

benzimidazolis rigSi 2-acetilwarmoebulebis miRebis msgavsi 

meTodi aqamde literaturaSi aRwerili ar iyo. 2-

acetilbenzimidazols 2-(1-hidroqsieTil)benzimidazolis an qromis 

anhidridiT  an manganumis orJangiT daJangvis Sedegad Rebulobdnen. 

aseve miiReboda benzimidazol-2-sulfomJavaSi sulfojgufis 

acetilis radikaliT Canacvlebis Sedegad.  

       CvenTvis mniSvnelovani iyo aRniSnuli reaqciis Catareba 2-

amino-3-aminoacil-dibenzo[b]furanisaTvis, raTa davrwmunebuliyaviT, 

rom saqme gvqonda kanonzomierebasTan da ara gamonaklisTan. 

reaqciis Catarebis Sedegad calsaxad warmoiqmneboda 2-acetil-3Н-

benzo[b]furo[3,2-f]benzimidazoli.                                     
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NCH
3
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sqema 7. 2-acetil-3Н-benzo[b]furo[3,2-f]benzimidazolis (22) miReba 

 

             22 naerTis aRnagoba dadasturebulia iw, da pmr speqtroskopiis 

monacemebiT. naerTis iw speqtrSi dakvirveba C=O jgufisaTvis 

damaxasiaTebeli signali 1630 sm-1 da NH jgufis signali 3430 sm-1 

ubnebSi.  

       naerT 22 1
H-bmr speqtrSi COCH3 jgufis signali (2,64m.w. 

singleti), azoluri CH signalis ararseboba da jorTo =8,0 hc 

adasturebs naerTis aRnagobas.                                                                                                                               

       mosalodneli biologiuri aqtiurobis mqone warmoebulis 

miRebis mizniT Cven mier Catarebul iqna iqna ciklizaciis reaqciebi 

sxvadasxva maciklirebel agentTan. strategia mdgomareobda ukve 
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cnobili biologiuri aqtiurobis mqone naerTebis msgavsi 

struqturebis SeqmnaSi. nawili am naerTebisa danergilia samedicino 

praqtikaSi. nawils ki mkveTrad gamoxatuli biologiuri aqtiuroba 

gaaCnia. 

       filipsis reaqciis pirobebSi 2-fenilbenzimidazolis miReba 

ar xerxdeba, miReba SesaZlebelia SelRobil ampulebSi 25% 

marilmJavas Tanaobisas, magram polifosformJavas, rogorc 

madehidratirebeli saSualebis gamoyenebisas benzoismJavisa da 2,3-

diaminodibezofuranis ciklizacia sakmaod maRali gamosavliT 

mimdinareobs (85-90%). diamins, benzomJavas da pfm vurevdiT 

erTmaneTs da miRebul pastas vacxelebdiT 200-220    temperaturaze 

daaxloebiT sami saaTis ganmavlobaSi. Semdeg masis vacivebdiT da 

morevis pirobebSi vasxamdiT  civ wyalSi, muSavdeba 10% natriumis 

karbonatis xsnariT, filtravT, irecxeba da Sreba. Sedegad miiReba 

@2-fenil-3Н-benzo[b]furo[3,2-f]benzimidazoli (23).  

      aseve polifosformJavas gamoyenebiT 2,3-diaminodibenzofuranis 

ciklizaciT orTo-qlorbenzomJavasTan (85-87%) gamosavlianobiT 

miviReT 2-(o-qlorfenil)- 3Н-benzo[b]furo[3,2-f]benzimidazoli (24), 

salicilmJavasTan - 2-(o-oqsi-fenil)-3Н-benzo-[b]-furo-[3,2-f]benzimida-

zoli (25) aRniSnuli naerTebis miRebis sqema Semdegi saxiT 

SegviZlia warmovidginoT: 
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sqema 8. 2-fenil-(23), 2-(o-qlorfenil)-(24), 2-(o-oqsifenil)- 3Н-            

benzo[b]furo[3,2-f]benzimidazoli (25)  miReba 
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    miRebuli naerTebis aRnagoba dadasturebulia iw, da 1
H-bmr 

speqtroskopiis monacemebiT. 

    naerTebis 23, 24, 25 iw speqtrSi daikvirveba NH jgufebis 

STanTqmis zolebi Sesabamisad 3420 (23), 3380 (24) da  3425 (25) sm-1 

ubanSi, fenoluri –OH jgufis signali (25) naerTSi 3490 sm-1 ubanSi, 

aseve samive naerTSi aris Canacvlebuli benzolis birTvis STanTqmis 

zolebi. 

     monoqlorZmarmJavasTan 2,3-diaminodibezofuranis (7) reagirebiT  

warmoiqmneba 2-qlormeTil-3Н-benzo[b]furo[3,2-f]ben-zimidazoli (26), 

romelic Tavis mxriv saintereso naerTs warmoadgens Semdgomi 

gardaqmnebisaTvis [93-97]. 2,3-diaminodibezofuranis glikolis 

mJavasTan reaqciis Sedegad miiReba 2-hidroqsimeTil-3Н-benzo-

[b]furo[3,2-f]benzimidazoli(27). reaqciebi mimdinareobda marilmJavas 

Tanaobisas Sesabamisad 1-1,5 saaTis ganmavlobaSi, Semdgomi 

SetutianebiT 20%-iani NH4OH–is meSveobiT. gafiltvris, garecxvis, 

gaSrobisa da spirtidan gadakristalebis Semdeg gamosavlianobam 

Seadgina 75-80%. 

     reaqciis sqemas  Semdegi saxe aqvs: 
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sqema 9. 2-qlormeTil- (26), 2-hidroqsimeTil-3Н-benzo[b]furo[3,2-f]ben-
zimidazoli (27) miReba 
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       miRebuli naerTebis aRnagoba dadasturebulia iw, ui da pmr 

speqtroskopiis monacemebiT. naerT 26-is iw speqtrSi dakvirveba NH-

jgufis STanTqmis zoli 3385sm-1  da CH2- jgufis saSualo STanTqmis 

zoli 1450 sm-1 ubanSi. naerTis 27 iw speqtrSi dakvirveba NH-jgufis 

STanTqmis zoli 3410sm-1 da OH jgufis saSualo STanTqmis zoli 

3640 sm-1 ubanSi. 

  naerT 27-is mas-speqtrSi daikvirveba molekuluri ionis 

intensiui piki [M]+226, xolo Semdgomi fragmentacia ar 

ewinaaRmdegeba SemoTavazebul struqturas. 

       26-e naerTis 1
H-bmr speqtrSi H-2 protonis signalis 

ararseboba da _CH2 jgufis  protonebis signalis gaCena 4,.90 m.w. 

ubanSi adasturebs CH2Cl jgufis Mme-2 mdgomarebaSi Canacvlebas. (27) 

naerTSi garda  _CH2 jgufis protonebis signalisa da me-2 protonis 

signalis ar arsebobisa, daikvirveba aseve OH- jgufis protonis 

signali 6.82 m.w. ubanSi. 

   rogorc cnobilia, qlorhidratirebuli fenilendiaminis 

SardovanasTan gacxelebis Sedegad warmoiqmneba 2-benzimidazoloni.  

Cvens SemTxvevaSi reaqcias vatarebdiT 2-diaminodibenzofuranis 

qlorhidratis SardovanasTan SelRobiT 1500C temperaturaze 1 

saaTis ganmavlobaSi. Tavdapirvelad masa lRveba da Semdeg kvlav 

myardeba. gacivebis Semdeg vafxvierebdiT, vxsnidiT natriumis tutis 

ganzavebul xsnarSi. Semdeg isev vfiltravdiT, vamJavebdiT 

marilmJavas xsnariT, naleqs vfiltravdiT da vaSrobdiT. gadak-

ristalebis Semdeg vRebulobdiT benzo[b]furo-[3,2-f]-benzimi-

dazolons (28). gamosavlianoba 88-90%. 

       aseve CavatareT analogiuri reaqcia TioSardovanasTan igive 

pirobebSi 1 saaTis ganmavlobaSi, ris Sedegadac 70% gamosavli-

anobiT miviReT benzo[b]furo-[3,2-f]-Tiobenzimidazoloni (29). Tavis 

mxriv orive nivTiereba saintereso naxevarproduqts warmoadgens 

Semdgomi gardaqmnebis Casatareblad. reaqciis sqema Semdegi saxiT 

SegviZlia warmovadginoT:  
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sqema 10. benzo[b]furo-[3,2-f]-benzimidazolonis (28) da benzo[b]furo-
[3,2-f]-Tiobenzimidazolonis (29) miReba 
 
        28 da 29 naerTebis iw speqtrSi daikvirveba NH jgufebis  

signali 2400-3250 sm-1 ubanSi, amasTan erTad (28) naerTis speqtrSi 

aris C=O jgufis valenturi rxevebiT gamowveuli signali 1735 sm-1 

ubanSi, xolo (30) naerTis speqtrSi  C=S jgufis valenturi rxevebiT 

gamowveuli signali 1375 sm-1 ubanSi. 

         28 da 29 naerTebis 1
H-bmr speqtrSi Cndeba H-1 protonis 

signali 9.75 (29) da 10.56 (30) sm-1 ubanSi da ar daikvirveba meore 

protonis signali, rac meore mdgomareobaSi C=O da C=S jgufebis 

(Sesabamisad) mdebareobas adasturebs.  

   28 da 29 mas-speqtrebSi daikvirveba molekuluri ionis piki 

[M]+224 (28) da [M]+240 (29), xolo Semdgomi fragmentacia ar 

ewinaaRmdegeba SemoTavazebul struqturas. 

 

  3H-benzo-[b]furo[3,2-f]-benzimidazolidan  miRebuli  warmoebulebi 

       pirvel mdgomareobaSi alkiluri Camnacvleblebis Seyvanis 

yvelaze ufro mosaxerxebeli meTodia benzimidazolebis alkilireba 

tute garemoSi. maalkilirebel agentebad SeiZleba gamoyenebul 

iqnan rogorc haloiduri alkilebi, aseve dialkilsulfatebi. [110-

113]. 

     3H-benzo-[b]furo[3,2-f]-benzimidazolis alkilirebisaTvis maal-

kirebel agentad gamoyenebuli gvqonda iodiani eTileni. reaqcias 

vatarebdiT 30% kaliumis tutis Tanaobisas 2 saaTis gan-   
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mavlobaSi 30-400C temperaturaze, reaqciis Sedegad 80-85% 

gamosavliT miiReba 3-eTil-benzo-[b]furo[3,2-f]-benzimidazoli 30. 

        miRebuli naerTis SelRobiT gogirdTan  miRebul iqna 3-

eTil-benzo-[b]furo[3,2-f]-Tiobenzimidazoloni (31). reaqcias vatareb-

diT mrgvalZira cecxlgamZle kolbaSi 1 saaTis ganmavlobaSi     

260-2700 C temperaturaze, nalRobs vxsnidiT 10%-ian kaliumis tutis 

xsnarSi da vleqavdiT marilmJavas damatebiT. gamosavlianoba 90%. 

        miRebuli naerTis (31) wyalbadis zeJangiT daJangviT miRebul 

iqna 3-eTil-2-sulfomJava-benzo-[b]furo[3,2-f]-benzimidazoli (32), 

romelic sulfojgufis sxvadasxva nukleofiluri agentebiT Canac-

vlebis siadvilis gamo xelsayrel Sualedur produqts warmoadgens 

benzimidazolis rigSi biologiurad aqtiuri naerTebis misaRebad. 

reaqcias vatarebdiT tute areSi. natriumis tutis 20%-ian xsnarSi 

vxsnidiT  naerT 31–s, gaciebis pirobebSi wveT-wveTobiT vumatebdiT 

25%-ian wyalbadis zeJangs ise, rom temperatura ar aweuliyo 400C-ze 

zeviT da 4 saaTis ganmavlobaSi mudmivi morevis pirobebSi da 

vtovebdiT mTeli Rame. meore dRes narevs SevamJavebdiT marilmJavas 

meSveobiT. gamoyofil naleqs vfiltravdiT, vrecxavdiT da 

vaSrobdiT, gamosavlianoba 70-80% 

gardaqmnebis sqema Semdegi saxiT SeiZleba warmovidginoT:                                                                        
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sqema 11. 3-eTil-benzo-[b]furo[3,2-f]-benzimidazolis (30) 
        3-eTil-benzo-[b]furo[3,2-f]-Tiobenzimidazolonis (31),     
          3-eTil-2-sulfomJava-benzo-[b]furo[3,2-f]-benzimidazolis (32)                    
                                 miReba 
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      miRebuli naerTebi daxasiaTebul iqna iw ui speqtroskopiis 

meSveobiT. 

      naerT 30-is iw speqtrSi ar sCans NH jgufis savalento 

rxevebiT gamowveuli STanTqmis zoli da daikvirveba CH2 da CH3 jgu-

febis signalebi 1727 sm-1 da 2854 sm-1 ubanSi, aseve C- N<   jgufis 

signali 1454 sm-1 ubanSi. naerT 31 iw speqtrSi  CH2 da CH3 jgufebis 

STanTqmis zolebTan  erTad  daikvirveba NH jgufis susti STanTqmis 

zoli 1595 sm-1 ubanSi, aseve daikvirveba C=S jgufis STanTqmis zoli 

1375 sm-1 ubanSi. naerT 32-is iw speqtrSi aris NH jgufis STanTqmis 

zoli 3330 sm-1 ubanSi.  

       benzofurobenzimidazolonebis rigSi axali, biologiurad 

saintereso warmoebulebis miRebis mizniT vatarebdiT manixis 

reaqcias. 

       benzimidazoloni sakmaod iolad Sedis manixis reaqciaSi. 

manixis reaqcia erT-erTY yvelaze kargad Sewavlil eleqtrofiluri 

Canacvlebis reaqcias warmoadgens, romlis arsic moZravi wyalbadis 

atomebis mqone naerTebis NN-Canacvlebuli aminokomponentebiT 

amonoalkilirebaSi mdgomareobs. reaqciis produqtebi SeiZleba 

gamoyenebul iqnes ara marto rogorc sawyisi produqtebi mravali 

biologiurad aqtiuri naerTis misaRebad, aramed xSir SemTxvevaSi 

TviTon axasiaTebT maRali biologiuri aqtiuroba.  

       Cven SevecadeT manixis reaqcia Cagvetarebina benzo[b]furo-[3,2-

f]-benzimidazolonis  dieTilaminTan, morfolinTan da piperazinTan 

urTierTqmedebiT.  

       mniSvnelovania aminokomponentis da benzimidazolonis 

Tanafardobis dacva, raTa Canacvleba ar moxdes benzimidazolonis 

orive NH- jgufTan, rac SemdgomSi gaaZnelebda naerTebis 

individualuri saxiT gamoyofas. miuxedavad amisa reaqciis Sedegad 

kvalis saxiT mainc warmoiqmneboda meore naerTic, rac savaraudod 

diCanacvlebuli wamoebuli unda yofiliyo. samwuxarod misi 

gamoyofa da daxasiaTeba simciris gamo ver SevZeliT.   

       pirvel SemTxvevaSi gacivebul dieTilaminis wyalxsnars wveT-

wveTobiT emateba yinulovan ZmarmJava, 40%-ian formalini da 
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benzimidazoloni. sareaqcio masas vurevT 0,5 sT-is ganmavlobaSi 30  

temperaturaze, emateba wyali, atutianeben 10%-iani natriumis tutis 

meSveobiT. gamoyofil naleqs filtraven, recxaven wyliT da 

aSroben.  Sedegad Rebuloben 3-(N,N-dieTilaminoeTil)--benzo[b]furo-

[3,2-f]-benzimidazolons,  gamosavlianoba 82-85%. analogiur pirobebSi 

benzo[b]furo-[3,2-f]-benzimidazolonidan morfolinTan da 

piperazinTan urTierTqmedebis Sedegad miRebul iqna 3-(N-

morfolino)- benzo[b]furo[3,2-f]-benzimidazoloni 85%-iani 

gamosavlianobiT da 3-(N-piperazino)-benzo-[b]furo-[3,2-f]-benzimida-

zoloni 87%-iani gamosavlianobiT. reaqciis sqema Semdegi saxiT 

SeiZleba warmovidginoT: 
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sqema 12.  3-(N,N-dieTilaminomeTil)- (33),  3-(N-morfolino)-(34),  
            3-(N-piperazino)-benzo[b]furo-[3,2-f]-benzimidazolonis  (35)    
miReba. 
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     miRebuli naerTebis iw speqtrSi daikvirveba NH –jgufis 

savalento rxevebis susti STanTqmis zoli Sesabamisad 1540 (33), 1530 

(34) da 1535 da1600 (35) sm-1 ubanSi. amave dros Cndeba C-N< jgufis 

damaxasiaTebeli STanTqmis zolebi  Sesabamisad 1460 (33), 1465 (34) da 

1465 (35) sm-1 ubanSi da piperidinis, morfolinisa da eTilis 

jgufebisaTvis damaxasiaTebeli savalento rxevebis STanTqmis 

zolebi. 

     naerTebis 33, 34, 35 1
H-bmr speqtrebSi 3H-protonis signalis 

ararseboba,  1H-protonis signali 10.082 (33),10,082 (34) da10,082(35) m.w. 

ubanSi da morfolinisa da piperazinis CH2 jgufebis signalebi 

adastureben miRebuli naerTebis aRnagobas.  



25 

 

დასკვნa 

1.      Sesabamisi 1,2-, 2,3-, 3,4- diaminodibenzofuranebidan 

ganxorcielebulia benzimidazol da benzofuranis Semcveli axali 

tetracikluri kondensirebuli heterocikluri sistemebis sinTezi - 

miRebulia 3Н-benzo[b]furo[3,2-f]benzimidazoli,  3Н-benzo[b]furo[3,2-

e]benzimidazoli  da 1Н-benzo[b]furo[3,2-g]benzimidazoli;  

2. dadgenilia, rom rogorc 2,3-diaminodibenzofuranis, aseve misi 

monoacilwarmoebulis ciklizaciisas WianWvelmJavas  gamoyenebiT 

marilmJavas katalizuri raodenobis Tanaobisas calsaxad miiReba 

3Н-benzo[b]furo[3,2-f]benzimidazoli; 

3.      2-amino-3-aminoacil-dibenzo[b]furanis ciklizaciiT 

WianWvel-mJavasTan orToWianWvelmJava eTeris Tanaobisas 

warmoiqmneba 2-acetil-3Н-benzo[b]furo[3,2-f]benzimidazoli. aRniS-

nulma reaqciam daastura axali meTodis SemuSaveba; 

4. 2,3-diaminodibenzofuranis ZmarmJavasTan urTierTqmedebis 

Sedegad miRebul iqna 2-meTil-3Н-benzo[b]furo[3,2-f]benzimidazoli;  

5. 2,3-diaminodibezofuranis ciklizaciiT benzoismJavasa, o-

qlorbenzois mJavasa da salicilis mJavasTan polifosformJavas 

gamoyenebiT miRebul iqna 2-fenil-3Н-benzo[b]furo[3,2-f]benzimi-

dazoli, 2-(o-qlor-fenil)-3Н-benzo[b]furo[3,2-f]benzimida-zoli,  2-(o-

oqsi-fenil)- 3Н-benzo[b]furo[3,2-f]benzi-midazoli; 

6. 2,3-diaminodibenzofuranis reagirebiT monoqlorZmarmJavasTan  

da glikolis mJavasTan miRebul iqna 2-qlormeTil-3Н-

benzo[b]furo[3,2-f]benzimidazoli da 2-hidroqsimeTil-3Н-benzo[b]-

furo[3,2-f]benzimidazoli;  

7. 2,3-diaminodobenzofuranis qlorhidratis SardovanasTan da  

TioSardovanasTan SelRobiT miviReT benzo[b]furo-[3,2-f]-

benzimidazoloni da benzo[b]furo-[3,2-f]-Tiobenzimidazoloni; 

8. 3Н-benzo[b]furo[3,2-f]benzimidazolis alkilirebiT, produqtis 

SelRobiT gogirdTan da Semdgomi daJangviT wyalbadis zeJangis 

meSveobiT miRebul iqna: 3-eTil-benzo-[b]furo[3,2-f]-benzimidazoli,          

3-eTil-benzo-[b]furo[3,2-f]-Tiobenzimidazoloni, 3-eTil-2-sulfomJava-

benzo-[b]furo[3,2-f]-benzimidazoli; 
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9. benzo[b]furo-[3,2-f]-benzimidazolonidan manixis reaqciis 

pirobebSi dieTilaminTan, morfolinTan da piperazinTan 

urTierTqmedebis Sedegad Sesabamisad miRebul iqna 3-(N,N-

dieTilaminoeTil)-benzo[b]furo-[3,2-f]-benzimidazoloni   3-(N-morfo-

lino)- benzo[b]furo-[3,2-f]-benzimidazoloni da 3-(N-piperazino) 

benzo[b]furo-[3,2-f]-benzimidazoloni; 

10.  miRebulia MmTlianobaSi cxrameti axali naerTi, maT Soris 

sami fuZemdebluri kondensirebuli tetracikluri sistema. 

damuSavebulia miRebuli naerTebis miRebis preparaturuli meTodebi 

sakmaod maRali gamosavlianobiT; 

11. miRebuli naerTebi Seswavlil iqna infrawiTeli, ultraisferi 

da birTvul-magnituri rezonansis speqtroskopiiTa da 

qromatomaspeqtrometris saSualebiT, aseve gadacemulni arian 

biologiur aqtiurobaze Sesaswavlad; 
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ABSTRACT 

           The substances, that contain heterocyclic fragments, are the most numerous among 

the pharmaceuticals (medicines), more than 60%. By selling rating  they are among the 

first 25 medicines. In 2000 it was 72%.  

           The subject of our research were benzofurobenzimidazoles, which have in structure 

furan and imidazole fragments in one molecule. 

            In the research one of the bicyclic systems is benzimidazole. The chemistry of 

imidazole is the interest of pharmacologists and chemists as it was discovered, that this 

quite simple cyclic system especially its derivatives are characterized with variety of  

physiological activity.  The most important substance of imidazole derivatives is antibiotic 

Azomicin (2-nitroimidazole) and aminoacid – isohistidine. 4,5-dimethylimidazole, 

Imidazole-4aldehyde, 4-chlorimidazole, 4-aminomethylimidazole and N-substituted 4-

aminomethylimidazoles cause narrowing of blood-vessels, increasing arterial blood 

pressure. 

            The structure of vitamin B12  contains as a fragment,  5,6-dimethylbenzimidazole.  

            Benzimidazole reduces the grow of some fungi and bacteria. 

            Benzimidazole derivatives hamper the grow of virus in tissues. Alkil-substituted 

benzimidazoles inhibit the grow of influenza virus  (strain Li). 2-alkilaminomethyl and 2-

dialkilaminomethylbenzimidazoles have got the local anesthetic activity. They also have 

got analgetic activity, which is caused by the nature and length of alkil-substitute.  

             Imidazole nucleus is often met in synthetic medicines and biogenic 

substances.Unsubstituted imidazole inhibits ferment thromboxane, that leads to the 

increase of prostacycline concentration and finally to the coagulation of blood. Histamine 

is a biogenic amine and has the activity of neuromediator in human organism. Histamine 

dihydrochloride is used for the treatment of polyarthritis, rheumatism and allergic diseases. 

Imidazole derivative Dazoxibene is characterized with high antithromb activity. In  

medical practice 5-nitroimidazole derivatives are used for the treatment of 

trichomonasa.Among them are important anti-parasite agents Metronidasole and 

Thinidasole. For the treatment of glaucoma, to regulate inner eye pressure,  over half a 

century alkaloid pilocarpine is used. It contains both furan and imidazole cycles. 

             The second bicyclic system was benzofuran. There are vitamin C, group of 

antibacterial nitrofurans and modern, widely used anti-ulcer medicines among the 

pharmacologically active furan derivatives. Vitamin C at first was known as the medicine, 

for the treatment of scarvy. Lately was discovered, that it strengthens the organism against 
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infections and cold (influenza). It’s also known, that water-soluble vitamin C acts as 

antioxidant, as it performs desactivation of free radicals. 

              5-nitroazamethino derivatives of furan form pharmacophoral block of antibacterial 

medicines. They are effective against gram-positive and gram-negative bacteria and are 

used for the treatment of bacterial dysentery, typhus, purulent inflammatory processes.  

              At the end of XX century in the world pharmaceutical market by selling rating at 

the first place was anti-ulcer medicine Ranitidine, which is furan derivative. There is also 

important medicines of this class - Cimetidine, where we have imidazole fragment instead 

of furan fragment. In the article, from 1,2-; 2,3-; and 3,4- diaminodibenzofuranes using the 

modified Phillips reaction are obtained new heterocyclic systems 3H-benzo[b]furo[3,2-

f]benzimidazole, 3H-benzo[b]furo[3,2-e]benzimidazole and 1H-benzo[b]furo[3,2-

g]benzimidazole. 

             Spectral data are studied with the help of 
1
H-BMR, IR and UV spectroscopy. 

             From obtained heterocyclic systems for getting derivatives the most available 2,3-

diaminodibenzofuran and its derivative 3H-benzo[b]furo[3,2-f]benzimidazole.  

             From 2,3-diaminobenzofuran is obtained 2-methyl-3H-benz[b]furo[3,2-

f]benzimidazole, 2-acetil-3H-benzo[b]furo[3,2-f]benzimidazole, 2-phenil-3H-

benzo[b]furo[3,2-f]benzimidazole. 

             From the cyclisation of  2,3-diaminodibnzofuran with  benzoic acid, o-

chlorobenzoic acid salicylic acid in the presence of polyphosphoric acid, was obtained 2-

phenil-3H-benzo[b]furo[3,2-f]benzimidazole, 2-(o-qlor-phenil)-3H-benzo[b]furo[3,2-

f]benzimidazole, 2-(o-oxi-phenil)-3H-benzo[b]furo[3,2-f]benzimidazole. 

             From Benzo[b]furo[3,2-f]benzimidazole in conditions Manich reaction with 

diethilamine, morpholine and piperazine respectively are obtained 3-(N,N-

dietylaminoetyl)-benzo[b]furo-[3,2-f]-benzimidazolone and 3-(N-piperazino)-

benzo[b]furo-[3,2-f]-benzimidazolone. 

            All obtained derivatives with initial heterocyclic systems are passed for research of 

biological activity. 

 
 

 

 

 


