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50 d90mbgg3sdo A, B s C  §oMm8mopqbgb 905 0bozomsmyy® Jodor®
999963)9db, 565990 I3l bEHMIEMIOIE BMTIBEHIOL. Aglododobo,
Za, 78 ©@5 Zc  LAHOMIGHMOME 3696 EGHIOTo Fqdsgzoe Jodome 9egdgbEome
0300030 bmIMGdOL ¥ 539000:

Za=37Za
Zs=), Zv 7
Ze=)Zc
319, 35350005, 5¢056060l NH2-CH2-COOH 99lsdsdolo MHbd-3s@®™o3s 3gomyg
960L55. 99 49630boWs3m dMEYEl:
A-B-D 8
bogs: A=NH2, B=CH2, D=COOH, 89L50530b0 J35%0-0bd-0s@®03gol ¢obyo
Lol BHeMeo bgds. (8) IMEIWo WMA03IM0S J0doOHO MZ5eL BOOLOMSEF -
53060d35635535 580bm-x a0l (-NH2), (-CHz2-) 3653396&H0ls o 3o0dmdlbocrols
x3530L (-COOH) ,,Jo30mMH0“ gMHm0sbMds.
00 89d0bgz935d0, MHMELSE dmeg3ol BEOWJGHIOOL sbsliosmgdolsls
90bBsb6dghmbowos HMIgeodg sEHMIol (96 - 5GH™IgOOL ) 0BMEWoMmgdMEs©
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3obbogs,  290moygbgds  BLY3EM-MB-ToBHM0O(3900 (%?)), Gmdol
O053MboMEmO 99393 gdos MMM (39390 3BHMIJOOL  Mr0YMdMO30
bmdMgdo, sbg3g Lbgsslbgs  LBEHMIGHMOME  BOSRTI6EHJOdo  T9doz35¢0
99396900l GHogMdMH030 bmdMgdoL X sdo.

9529W0mMo©, JermddoMdzogs  Cl-CH2-COOH  9godergds (omdmoagbowo
0ymb 99900920 IME9Eoo:

A-B-D 9

boos@: A=Cl, B=CH2, D=COOH .

93-3536030L (506010305315 60Tbs3L: 909 BHOMLISOYMBOMMBS ~ M SOMDS)
053MboMEO 9999bEGHd0s FMeng3mesdo §9ds35¢n0 Jodoemo gurgdgb@gdol
999 HOMMSOYMB0MBYO0, 55©05aMbsMHO - GgLsdsdols dTomS 3MEISOMDS.
U535 80s60 ABC 8meng329cobmgol 93 - 3o@G®o3ol 2058605 Laby:

X+ Has  ac
Lag  Xs  Hec 10
Hac Hec X

Lo@OE XA, X2, x< — A, B ©@ C Jodonmo 9wgdgbdgdols

999 GHOMMSOHYMBONMOGO0S; HaB ,  MAac , HBC - gLodsdolo, A-B, A-C s B-C
JodoMHo 33900l 3smIEmds.  Jo@GMmoEoL ©YEHIMA0bbEHOL 360d369wmdol
SMMO0MO QMO0 - 1g(Ags) FoMBMo9bL BHm3mermyom® 0bwgdubl.

ABn $odol 9me939eg00bomgol (bLssg A - n-3segbGmgsbo Jodowm®o
909396305, B - 90m35¢09b3m3560) 0999985390905 Hbd-05@HM0E0L  sboewo
dmox030090Mw0  Bobgmds x963-05¢®M03s (XRMIBMOO 96d-05¢O035). 030
9gmmg Mobyobss, dolo 3060390 OsRMbsWMOO gugdgbBos Za, dgmGg nZs
(59335615, N M5MEIBMds gOMZoegbBHMZob60 B s@EHmdo 2560bogmgds Mmam®3
96000 BBI3EM-5GHMT0); 9MOOSYMBINOHO gargdgb@gdos n (5933505, n
509bMds 9H M50 035 obobogds MHMYMEE N-XJMIWO RBLYZOM-0TY). XSbd-
953030l Labgo:

ZA n
n nZg

50935650, 03905 30OGES30M0 2obEMMgd9d0:

12



P = ot Ig(Aess) + bi 11

P=oqlgA ) + b 12
P = ot 1g(A@m) + bs 13
P =<4 1g(Ags) + b 14
P = aslg(Ays6s) + bs 15

boog: P - 8meg3mmol 30b0396M-Jod0m6mo 35605993005 ( Twe, Tene, de,
m?’, AG, AH, AS o bbg); 1, &, &3, o4, &5, b1, bz, bs, bs, bsGosbggdos. (11)
— (15) @963 margdols 3MbLEGOWoGmads bgds 3mA30MGIOBy , MI3ocglo
33900053900l dgomEOL  odmygbgdom. dsmo LoBMLEg bosbosomgds 9.§. r
3OS 300L 309B0(3096G0m:

B X Xr)?2
r= ZXZ'ZYZ

X953909 399003965 3000953008 LOBNULEOL 3M0EHIH0MIGdO:

r=1 0©g5¢IMH0 3MOHIJWS(300

r=0,99 3m{yobgzotng 306095300

0,99 > r >0,95 ©5053059MB0egd9E0 3MOHIESE0S

0,95 > r >0,90 d05bMmgdomo 3MMGES30sS.

(11) = (15) 296¢)™mgdqd0 LMo gdsls 0dwgzs BIGHIMOIL TMEGIMWISMS
doboboomgdgeo  B0BoIMEM-JodoMo  356599BHEMGO0L  0bFBHIM3MEsE30s
9JuBHO3mEs3os  Jodome  bsgMomms  bbgoolbgs  3wsldo  (olgoo
0936M9gdolsmgzol, O@Aolomzobsg 93  3565393HMgdol  9dL3dgM0dgbE o
9600836900Md5 MEbmdos). 3450030 gm 3Mb3M9gEH Mo LoliEgdgdol gobbowgstby.

1.3. Jodoro Mgsdi09d0l
35009953037M-§030M0 359Mm33em9g35
306390 305 Jodoemo  ©95d30900L  BMOToeMMO  F5019053H039M0
39933 9g30Ls  BoGHom®s XX Loym3mbol sbsfyolbdo 3. 35B0gwg30L  dog®,
J0809m0 063500563Hg00L mgmMool dsdmygbgdom. gl doamds 0b@9blowGa
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300050905  dmwm  Bsd  sofiergmerdo.  JodomMo  3OMEgLdoL  sMhgMol
bbgoolbgs 363398309006  slsbodbogos: 05¢0od5bol, oL,
396060dumbols, Mol s MRMIXOL, BIBOMMZ0LsS s GHEMBOL @y Lbgs
3D39830g00.

JoOmzgo 93319350900l  dog 99985393 90s  ©95930900L  sfigcol
dom93o@03MM-JodoMo  dgoomo  MBd- s J35B0-Mbd-0s@GHMmo3E ool
1539915 9BO00) . 35S YEIMISP 25FM0Y9bgds Tgbmbol 0bBMMT5300L 9bEHMM300l
9mgMbobgdmwo  dmEgwo.  gobgzobowmm  GgodEosms  BmaogMmo
36008369wmgz560 3wsbo.

909JHOME03MO0  69od30900L 5y gdMMo  Esbslosmgds  OBO-
95303900l 8900MEOL BoGYGdTO .

99dGHOME030MOMH0 0959430900 29630bowmm ©o30b0ol (303w MdYE9 b
999 GHOM(303000Bs300L FogoomnBy:

H H H H
] S

H—C=——=C—C——=C—H— H

H 16
59 30H™m39gLOL oGO Eo BsbsfigcMos:
1100000000 1100000000
1620001000 1610001001
0261000100 0161020000
0016200010 0011000000 17
0002610001 . 0000110000
0000110000 0020161000
0100001000 0100016110
0010000100 0000001100
0001000010 00000010710
HAIBRBD, '6hd o8 86bigall csb stichsBl a%aSehdE 'wy@gmdobsbEol
360083690 md0ol bOHo:
Ar=32>0 18
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5b65¢Ma0M0 890939005 F0gdMwo JergdBHOME03WIOH0 Mgog309d0L Lbgs

39000b3093990L d9ULHogerolisls. 5323509 , 9E9dGHOMEOILO 93090l sbensgl
Lol gdol LoMoyEols BEMS.

1.4. mGp3699em0 G:95J30900L EMML dodobstg LE®NIEMIOHMEo
(330090930l LOGMIEOL seadGmo  Jgi3sligds

3MbLEGO»WMoMgdmE  0dbs  Jodomeo  69od30gdol  30dobsGgmdol
LAHOMIGHYONO  LOODMEOL  9WYJIOWO  TMPIWO.  0YO 039%0L
390056500930l Mmmb, 5B WM 3o Fobol0smYIGWL 59MM0569dL. glgbos:
1. 35039 13505 X JMOOMOOL (33¢00¢g00L LoOMEol 0bgduo - x ;
2. 13930803 O0  LsMgsdsom  396GHOOL  BMEMTswMo  gugdBOMbmwo
30bx30yM5300L 3300900l LoOmEols 0bgduo - x%
3. B39 936M030 LEMYoJ30M 396EGHMOL LEAMWIGMOMWO J3930L LoMmols
0bgduo - CI ;

4. 1393080329600 LsMYsJ30™ 396EGHMOL LEHOWEMOWWO J3930L LoMMNMEOl
0bggduo -CI°.

1.5. 3939300 ©s m33H0379M0 0DMIgHgdols
50f9ms BD  0bggdlgdo)

36™dO0s, HMI 2M983900L 09MMO0L TgHBPOMEMdS bGYHIMULEHMMIEWIOOL
9©Y0MgdoLsl 253060HMdYdwos dolbo 0639696 o d9brmMwMmdom. g
3990399905 {i3960Mmms MO0l Ibmwmo gHmo JodsOrmMGdol — MsbsBosOMdOL
(JoB0m0 035l BOOLO® — dFMMdOL) Asbborgsdo  dsdob, GmEaLag
dme939wol 3019093l 530MHMBYOL sG> TBMEIME SEGMIMS BTN MdS, 5G15TJ©
10303990 850 MMM0YGOHNIYIOsMYMdS3 (LEAHOVIBHIOOL BHM3MEWMYOS).

3-00930030¢0L  dog® 99985399 9os  Imrg3eols LEgeOgem—
950935@0301600 dmgwo, MmIgeog s30dboMgdl dob LogMime L3gEoxR03sL,
653 99bodergdgo 3obs 333egdlmo MHoEbzgdol 2sdmygbgdoom.
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50b0dbmeo  doymdol  3mBoE00sb  dmoxzoE0Mgdwo  3069Mol

Moibgos:
n nooj
(i)
w'ap 2 00 19
k1 ¢
boog:  dPke = d ket 1P
535bm56539 999mEoboos 30696M0L HoEbgzol sbsermyom®o 0bpgduo:
yw-VA%2 + B2-0,1B| B |
20

bos3: A=RI (W ©) , B =Im(W ®) .

96 06009JLgd0 15305ME 3565 SBObO39D FMeng3IMEOl LEIMGMLEHOWYIEH MOV
1393013035.

2 . 3900993900 ©5 35000 33bbxs

B39bL Jog® BoGo®mgdemos Bmaog®mo  LolEgdol 3509dsEH03w96-Jodowemo

33w935. 9399 8my3560e05 JoMO0MOO 89092900.

2.1. LHmObsBMgzs60 (6ea®dsem®o) sem3sbgdols
353993503 M-Jodom®o g358m33eg3s §35B0-Mbd-05EHM03Egd0L
3900m©OoL BsMegddo

b6 5¢356900Lsm30L  3MME. 8. 239MEHomYEol, @. w930d30¢0l
5 BsdO™A0L 53GHMO0oL Joge 99049ds390ME0s B EH039L0 IMEgwro:
X-Y 21

Logsi: X = CHs, Y=CHs , C:Hs, CHr, ...y

B9LoBY30L AMBD - go5BB0s Laby:

Z, 1

X

1 Z}r
22
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3b®oo 3-80 dmggsbowos 1g(AGBD) , YA s T (Bsg®mol 0mBoBaEool
306390 30m3H9b3E0s0) brn®m3serm®mo s 3569d0Lsmz0L.
300 3. beMm3se®o 5¢1356980U5030L GHM3MeEMy0®mo 0bgdugdo 0mbobsgools

069630900
53560 1g(AGGd) cale oy Lo, ev
C2Hs 1,90 12,21 11,76
CsHs 2,18 11,22 11,21
CsHuo 2,35 10,72 10,80
CsHi 2,47 10,55 10,55
CeHus 2,57 10,41 10,43
C7Has 2,64 10,33 10,35
CoH2o 2,77 (10,22) (10,22)
CioH22 2,82 10,18 10,19
Ci1iHos 2,86 (9,95) (9,97)

30330993H9MHDY 5290105 3MOGESE0IO0 Q9bGHME9d9d0:
cale — 9 181g (A =)+ 16,08 23

lomo

Lew = - 1,781g (A =) +15,0 24
3MmOgWo300L T 3m9n303096GH0  Jglodsdols GHmeros 0,986 s 0,987-b.

50939565, Xox39L  3O0GJO0MTom, 3MMIESE0JO0 ©8T5305YMBOEGIG0S.
el “ s hier CoHao o CiiHas - 330b  250mm3moos mgmeowmas, (23)

o (24) 3m6H3Mgdol bLyxzdz9w By (Amyzsb0os ZHBbOEdTd0).

2.2. Bmy09600 3-3m@3oe-2-3960e89000emg0gH 0bmeols
0500995¢3)0371M-J0do®o 3350033935 J35B0o-M6d-05¢M0 3700l
3900m©OL BoMyergddo

B39bL d0gH Fomgdmos Bmyoghmo 3-gmemdoer-2-39600dgmowgm9gH
0bmmo N, N-©0dgmnowgam®dsdool s POCE -0l gsdmyggbgdom mmsbols
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399396053 M5Hg S F00gdME0s serg3ogdo (VII- XII) :

0]
J
R o R n
/
L Q Rl DPOCK HONCHy, ‘ _Q ¢
l
H

2)H,0

[-VI VIIL- XII

| 25
R=H,CH;,Cl;  R'=H,OCH,

BMa0900  3-gmOIow-2-13960¢dgnowgmgH  0bmemo  ds3gdo@o3MO-
J080w)Mo© 9930330 gm J35%0-MBd-05¢M0oEolL (H68) dgmm©om . gl
953030 03905 99990 95EMM0MA0L BsxgMd39wDBY: J35B0-Mbd-ToEH®mOoEOL
053MbomEmo  9egdgb3Hgdos  LAHOWIGHMOI  BMVYTIDEHJdT0  F9dsz5¢
J08096 9e0gdgbEms H0YMOM030 bIMHdOL K 59900, bergm 5M5EOMbI MO
999963900 - LEHO®WMJHMOM@ GOMOYTI6GHIOL  TmEOL  Jodom®o 0dgdol
X9M9©M0JB0. DBMPOWOQ , 15331930 6030009M9dd0 Tgodegds slig BoghgMmon:

/O
Y C\H

( > 26
- OCH
g/ 3

X 560b dme93990ol 0935600 LEAHOV)IGHOMEO BOYTIOEO.
d9L5d530L J35B0-MBB-To@HMO35L 9943l Loby :

” Z, 1
1 Z,

B39  8930Lfsgwge  1g(A(M68)) 399mygbgdol  IgbodegdMmdy

bogsis: Y = CHs, Cl, Br.

27

AM3mwmyon6  0bgdlo  bBmaogdmo  3-gm®dow-2-13960wdgmowgomg®
0bMmegdolomgzob.
Bof9M005 M0 30009 d300L gob@maengds:
Teo = 90 1g(A((468)- 154 28
R sow. = 0,07 1g(A(®68)) + 0,17 29
3MO95300L 309830309630 - Tgbsdsdolo Gmeros 0.992, 0.991. s3G50

X959L 300GH9M0MTol dobg30m 500 593l dMYobgzswg 3MEgMO3E0s.
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3bMowo 4. BrmyogHhmo 3-gmMdowr-2-g9bomdgmowgmgobommgdoliogols

G300 06gdlgdo, mmmdol ¢9gd3gMsGm™mgdo s

39379 ©o GIEGIg30gd0

BogOmo 1g(A(568)) Tee °C Rt
CH;3 c{(;
W@ 3,07 122 0,38
C Cé(])l
% 3,34 143 0,4
B (fz
\QU(@ 3,6 (170) (0,42)

Toe ©5 Rinw.  3-3m6H30-5-060m3-2-3396039000gmg6 0bmeolmgols

3903005 MJMOO0YIEs© (28) s (29) Bm®mIMol Logdzgubdy .

2.3. Dma096mm0 doL(1H-0bme-5-0¢0)3gmsbol §o6dmgdmemmgdol

35093503 M-Jodomeo g5dm33eg3s
4350-M63-35EHM03Eg00L dgomEols BoMygddo

B396L dogH BogdEos Bmyogmmo dol  (1H-0bmen-5-0¢0)dgmsbols

Do63mgdmegdo .

©05306Mm©0R9b0edgmsbol OsBMEHOMGOOL 3OHMEJE oL swygbom 4,4!-
©00300M5H0bMm©0x960dmsbos Bomqdeo,mmdwol MO0 geHmJdgpgdoom 3-
06MHM3- 5 3-boBMHMo39G™MBI6MbIdMb s (o@dmddbowo ©o3o®Mmsbmbgdol
390amdo 300bME0B30000 JoEGdIMWos 2,2'-0(3-bodMmagbo)-dol(1H-
0bM-5-0m)- ©s  2,2'-0(3-30Mm3xzg60w)-d0l(1H-0bme-5-0em) dgmsbo

(b9 1).
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_NaNOyHCl N=N] 20 _SnCl, o

2 Y COCH; (IV,V)
SnCl2 3

Y

NH—NH, | 2HCI

CH,

G{MZN e

VI, VII

O

VIII, IX

IV, VIII Y=NO,, V,IX Y=Br
905 1. 3oL(1H-06@m-5-0em)3g0sbol bobomgbols liggds.

B30BL  Foge BoEgdmwo  bBmaoghmo dol  (1H-0bmer-5-0e)dgmsbols
0o60mgdmwgdo  85009053)030)M-J0doMMs©  290Mm30330009m  J35D0-Mbd-
Bo@®o3ol  (6d) dgomom, Mol dobgzomsz FoEgdmo  d9wEIR0
3obbomao 530H03MM-Jodomeo ®30L9d0l GleTiMoTe)) 90bg93
9db3960896¢ s doegdrer 8ggaL.

Qs F5GHMoEs 03905 8900920  9mMomAol  LyxdzgDY:  J35Bo-MBY-
953030l 0saMboemMo  9wgdgb@BHgdos  LAHOIGHMOME  BMRT96EH9dT0
090535¢»  Jodo®  9w9dgb@GHms  GogmdMogzo  bmdmgdol  xsdgdo, bmerm
365Q003Mbs M0 9egdgbBHgdo - LEGHMMIGHMIOM BOLATIBGHIOL  FmOol
40809960 539d0L X JOHOPMDII0. DM , 1331930 603MOgMHYdd0 FgodeEgds
3bg Bogfgtmon:

| \/CH2
yv— | G @:HJ_QY

—_— H

30

20



Los3 Y =NO2, Br, I.

X 560L dmeng329ol 80535600 LEOMJEIMMEo BMoadgb@o:

X~ o .

9932900l G90degds BmYss© d03390 Loby:

X
—y 32

d9L50580b J35B0-Mbd-To@HMOEL 543l Loaby:

Z, 1 1
1 Z, 0 33
1 0 Z,

LOQOG3 O0sMbIC MO 9egdgbBgdo Zx s Zy 560l , Fgbodsdolo , X s Y
536530969000 9935350 gagdgb@oms GogmdMogzo bmdMgdol xsdo, bomgom
36500052b5E M0 9199963700 30 BMATIBEGHIOL FmMHoL 0TJOOL K JMIOMBYOO.
B396 930LFogegom 1g(AMB8) g53mygbdols Fglsdegdemds GHM3MEMmy0)H
Dma096M0

0bgdLs doL(1H-0bmen-5-0¢0)dgmsbols

Domgdmmgdolb;mgzob.
Bof9M005 3006095300l gob@mengds:
Tee= 372 1g(AG68) - 1703 34
3MO95300L 39530309630 GHMe05 0,990. 5dM0YIE X 9B 3O0EHIHOMTOL
dobg30m 5000 593L dMFY0bzseg 3MEMGESEOSL.
3gbMowo 5. BmyogHhomo dol(1H-06mer-5-0¢0)3gmsbol Fomdmgdwmmgdoliogols
AM3M07MH0 060gJlgdo s WMMdOl ¢gadgesdmegdo

Y 1g(A(68) Tee
NO2 5,04 172
Br 5,4 306
I 5,7 (418)
390MM3O0s  MINOOMWOO  EMOOL  3H9d39Mo@Gs  2,2-0(3-
003960 )-00L(1H-0bom-5-0¢w)  gmsboboogol  (34)  gmOIMwob
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Log3)dz3gw by -

OmymO3 HBgdmo 930b0dbgm, (3030BsE300L  Mgsd309d0 F0TObsMYMAL
LAHOMIGHOMo  LoOMHOL BMEom, OMmIgwoz M9gojaool HoMdsmdol
390935190905 S 498MLO305bMdOL 393MM3MMEF0ME0s, Tglodsdolo@ 2,2!-
0(3-boGHMHmxngbow)-dol(1H-0bme-5-0w) dgmsbob Qo 2,2-00(3-
06MHIxg60w)-80L(1H-06me-5-0¢0) 990560l 999mbogerosbmds odswos o
d9L58580bo 6% s 13% TgogbL.

2.4. B9BHM3500b6m3¢s@EH0bs (II) odsemygbo®mgdols
05009935 03M-Jodom™o g5dm33eg3s BLY3EM-MBD-05EHMOEIdOL
dgormeols BoMyengddo

50 65907900l BMYSO FMOTSs:
[Pt(NHs)4]Hal2 35
bogos@: Hal=F, Cl, Br, I.

B39bL  Fog 89949853900 BMmEYEO:

X

\Y 36

boo@: X= [Pt(NHs)s], Y=F,CL, Br, I.
d9L50590L BLY3M - HBO-ToBHMOEIL FosBbos Loby:

Z, 1 1
1z, 0
1 2y,
37
3OO 26-80 dn@sbowos 1g(Aws) ©5 T wiw. 59 B3gBHMBOLSMZ0L.
30330993H9MHDY 52901005 3MOIWS30IM0 Q9BGHMEgdSs:
T wde. = - 72,00 1g(Awss) + 536,16 38

3MOgo300L T 3m9x303096G0  dglsdsdolo GHmeros 0,987-b. sda356M0,

X989 3003 9M0MB0m, 3MOIWH(30900 ©T53ToYMROWGOIINOS.
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3bMoo 6. BEM35806Mm3¢E0bs (II) o3sermygboMmgdol Gm3memyow®o 0bwgdugdo
Q5 Aol $9339MsGHMHgdo

659H™9d0 lg(Abo)) T wste. , °C
[Pt(NHz):]F> 3,98 (249.6)
[Pe(NHs):]Cl: 453 210
[Pt(NHs):]Br2 5,11 166
[Pt(NHs)s ]I 5,53 138

T wiw. [Pt(NH3)4]F2 -Loog0l 350mm3momos 0gm®ov)esq, (38) gm&mdmeols
Loy dzgenby (ob. Bgdmm).

2.5. {80350 3mbgblomgdmmo 396Bmemol dommgzggdols d98339ero
6obdocfjgoedgdols 3509dsE03wM-Jodomemo gsdm33erg3s
denm3-053HM03g00l IgomEol g3styegddo

50b0dbo  LolBgdgdol 350193530 3w9M-J0B0ME  go8Mmbo33wI39®©  29TM-
49690mos  Gm3memaon)Oo 0bgdbo - dwm3-GoGmoaol  ©9EHgM3obsb@ol
3603369 md0l sMmdomO rmas®omdo - 1g(As).

0M3-05BHM03d 039dd 899©Ja0 SeaMmMHomIoL  Logmdzgudy. d9bbBmols
006MH™M30  2obobogds  9mH™0sb  ,,0¢0m3o Y, OMIgbgsg bgds  Lbgo
LEAHOMIGHYONO dWM3O0L OR339 J0gGHMYDS. FoYIWOMO®, bsgEH0bols
5 9BGHMS39boLsmM30L 43946900:

06039 6590l d9dmnbgg35d0 3099bgdom JotEH0g dm@genl:

39

X=Y 40
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50 dmgdo X 99ggLodsdgds @i LEAHOYIBHMOML BOSYIPEL, Y -
993090l ©Esbs®Bgb Boffols. dmguols Tgbsdsdols B - 8s@®moasl gosBboos
Loby:

41
Loo3: Zx =X BLAHOYIGHMOME  BOKRIYDEGHJO0  T9dszswo  Jodo)eo
9w9996GHg00L  GHogMdMH030  bmdMgdols  xsdos, Zy Y LEAHOMIBHWOME
5365309639000 99353500 JodoEmo gargdgb@gdol GogmdMozo bmdemgdol xsdos,
2% = 50b08b53L BMMTo G MGy 3oL X o Y 53Mog3d9bEH9dL ImMob.
3b®owo 7-80 dmyzs60e0s 19(As), — ¥ 1m+10° (053526060 5800309 MdY)
s E/B (399006 m - 9wgddHOmbawmo 9696ma0s) Box@owobosb 3gdLsigbol
Bomngwoom.

3bMogo 7. §680350 3mbgbloMgdwero 396%mmols doGmmggdols 3993390
Bobdomgsed50gd0lsm30L GHM3MeEman®o 0bgdligdol, osdsabodw®mo
53030l98¢mdol s dBJYBOL T gergdBHmbmo gbgtyool 3608369¢mdgd0

65960 lg(2B) —x m10¢ E/Bo
Bog@owobo 3,03 92,2 13,683
bEBHMms3gbo 3,33 130,3 19,314

A9BMs3gbo 3,51 168,0 24,931
39633960 3,63 205,4 30,544
39dboigbo 3,72 (227,7) (33,912)

303309)3H9MDY 529005 3MMGES30IO0 Q9bEGHMEgdgd0:

—x w=250,0 Ig(As) - 702,2 42
E/Bo = 37,433 lg(As) — 105,388 43

24



3MOgWo300L T 3m9530309630  TgLodsdolo  Gmeros 0,989 s 0,988.
5093565, Xo%9L 36039m0mdoL dobgzom, 3MOG5(30900
©5853054MB0EGOJ0o.

—X v @ E/Po 39Jbs39b0L;mz0l 408mm3womos mgmMowmws, (42) s (43)
RM6OHIME9gooL bog3mdzgady.

2.6. 30MH0¢mol s dolo 3s¢n3magbols sbsgnmggdols
3500935¢03MM-Jodormemo 358033935 derm3-d5&®m0Egdol dgomeols

BoGR9gddo
domgdoBHozmdo -  dJodowmemo 3936096090980l  GoMyrgddo, O™

953033900l (B - 85¢®033900l) dgmm©olb Loxwd3zgebyg Bo@oms 3ommeol
306390 0mbobBso0l 3m@gbEoswols @y dobo 3sen3zmaqbols sbsermygdols

399m33@93d -

3gbMoo 8. 393 9MHMmE03w M0 bsgMmgdoliogzol 3myzsbowos Gm3mmmyow®o
069dbgdo s 65gMMMS 0MBODBSFOOL 30M39o 3mGIbEoswo

65960900 1g(As) Li,eV

10,32
2,34

==
[e]
\
= 2,65 9,49
-

2,98 9,18

—

O

= 3,18 8,18
O

59 39¢)90Mm3030MM0 b59gHmgdol dom@GH030 dm@Yo oym asbbowrmwo:

X=Y 44
Loz X =0,S,Se, Te; Y = CsHs, (259) 9m@geol 99Lsdsdolb B —  3o@®o3ob
3996605 Labyg :

45

303309GgMHDY 95393905 300OHGES3E00L FBEMEgds
L =-1,71lg(As) + 14,32 46

25



3903 gdds 5B39bs, MHMI 1 3MEGEs300L 3mgB03096E0 GHmos 0,982.
5093565, Xo%9L 3603 9m0mdol dobgz0m 3MEOGES(300
©5853054MB0EIGOJ0o.

2.7. 990560l G5035¢0M0 35¢mygbo®mgdols Hgsdiogdols
3500935¢)03MM-Jodom™mo g3dm33eg3s BLY3EM-MBd-05EHMO3EgdOL
3900m©Ool BsMyergddo
BoGo690mos 390060l 35ermygbo®gdol 09530900l 8500935303096 -
Jo80m6m0o g59m33wg3s. 3Mmx. » {ozhozsdol, 3Mma. 3 y39mfoomgwol s b.
39399oL  8og®  Fgbfogarowros 53 FMO35EBEO0560  X5F3MMO  3MM39LgO0L
36093690 3569L0 (LOBJsMOL FoBALEBOZIOMYO) LEOSO.:

CH4 + Cle —> CHse* + HC1 47
CH4 + Bre —> CH3z* + HBr 48
CHs4+ I — CH3ze + HI 49

59 360 39L9d0LIMZ0L F93)F539890s BoMEH030 IMPYWO:
X—H +Y—> X+ H—-Y 50
boog: X=CHs , Y=CI,Br, I.

(50) ©95d300L FoBHmoEryeo Bsbsfigmos (BLg3M- MBBd-T5@M0EgdOL Loboom):

Z, 1 0 Z, 0 0
1 Zy O] =10 zy O
0 0 Z, 0 1 z,

51
3903 gdds 9639065, BT 53 Ggodioobomzgol Ar > 0. 59335605 3MM3gLL
sbeogl bobidgdol LoGmIEol ASBEOS.
396mbols 06gmMTs300L 9bGHMM305 GHMEos:
H = -XP; log2P; 52
LoS3 1 Pi - 39633999000 30030 gd0ol SE0dS0MBSS.
d96mboll  FgmEol IMmEYMbobgdMwo  39M06GEHOL  BIMRW9dTdo
300M3m35¢gm
r=Hs-Hi 53

26



390m3gdds 5B396s, MmA (47) — (49) M9godiogdolbomgol Hr = 0,5376 > 0.
50935605, 30(39L0 F0dEObIMYMBL LOLEZHGIOL 0BEBMEMTsEH 0 MDOL BMEO.

30330993H9MDY 529005 3MEOHIES30IM0 Q9BEHMEgds:

lgk = 2,80 Ig(Asea) + 6,99 54

5d Aes— U 9398 0gmeolbdqds HY—ob (35¢0mgqbfysedogdols) dgbsdsdolo
DM@y -b 860936900Mds, (MY 3omygbfyswdso 58 LobEGgdol gOHMIIMO
390056030 9m93990O0 LEOWJEHOS) .

3MOgWo300L T 309803096@0 dgLodsdols© EGHMeos 0,982 . 53335605, X ORI

3603900300, 5EA0W0 5938 ©935305YMBOEGIG 3MEOIESGOSL .

2.8. AB:n 030l dme9399em9gd0 s
205330 ,,350L33¢s30L“ 9MHMO MZ30LYdS
3oL,  GMIol  ghm-ghomo  (3ghml  bsGolbbos n  (n=2), bmem
@565MRg6gd0L 1, ,,350133w 30 ghim©gds. MRG0 ,,35ML33¢030“ HoMTMoyqbL
030 3Mm9399gd0L BMOMO 5¢ygdMMe dmEgeb (55) .
J398mom dmyzsbowos ,,bmmdodosbo 35M33ws30“ ©s dolo Tglsdsdobo
3LY3EMNIBIBOIOMIOL oGO3 (56). 565D0sOMdOL  FoBHMOEoL

©053MbsEm0 993963905 HodMgdoL X gMoMdS (F96bowrmem 89dmbggzsdo -
»1% @9 ,,5%), 5050053Mbse Mo - i3960mgdols badolbo (57) .

HCl1 *——e

BeCl,

5Cl, %
CH, + 55

27



36Gmg. d.

3300©fjoogeol,  b.

56

57

—t e O
SO~ O O~
S = O O O

SO OO = =
S OO — O -
—_ o oo o~

393o90L  @s 3. PRob@GHom®ol  doge

5933039000 MYMMs: MR ,,350133c030L“  BLYZEMMIBIBOIOMBOL
353¢M030L ©9GHJMT0b6EH0 bmeols BHmeros. BmYssE gl sBg BsofgMgds:

AN

nl 1. ]
110 . 0
101 . ol =9
100 ]

58

28



10.

11.

12.

©ols3365

39965000H 9005 LodoMrmnzgermdo Jomgdo@03Mo Jodool gobgzomatmgdols
doM0md0 8035MM™MEgd900;

93005 0BMIGMHYIOL 29bgM300Ls s 3EBORO 3300l TgNMEYdO.
3900905 Bmyoghomo 3603369wm3zs60 GHm3mmwmyon®o 0bpgdlo s
3500 53900l sEMMHomdo.

090999539005 BB350sb3s BHo3ol Jodomemo godEools 35098530396~
JodowGmo  dmEgeo. s0dmBgbowos  Mgojgool  AbgwrgEemdol 3538060
LoLEBHYIoL LoOMMEIOL T933CSBMSB.

d9LPogowos  gobmd@BHmgdgwo s 3569%0 J35%0-6bd-35¢ M0 3900l
99000l BoGgdJ0;

390999539005 BHM3M™o)MHo 0bgdio  BmyoghHmo 3-gmGdor-2-
33960390996 06MEolL godm3zwg3obm3zol;

256LsBO3IOMMOos  J35D0-MEd-To@BHMoEob(MBd)  dgmmoo Bzgbl oo
dogdmo  Bmyogmmo doL(1H-0bme-5-0¢0)dgmsebol 3s¢gdod0lwe-
J0809)M5 450M330930LM30L ;

39903309705 GHYGHEo5806m3ws@0bs (II) odswmyqbowgdo xglgzm-
06d-053M0(3900L 3900MEOL BsMYE9Gd30;

99098539005 dErm3-0oBMois (B) o 9bsgro 3odol Gm3memaor)®o
0009JLob-dEPM3-F5GHMOE0L  ©YEHIMT0bsBbEHOL  FB0IZ69EMdOL  sOMBOMO
masMomdo 1g(AB) (650350 306096L0MGdMmo 396BMEols doMmzgdol
39933900 Bsbdomfigodsgdol 359m33w930Lm30U;

0m3-853Mo30L (B) 3900m@ob i3o6angddo go8m3zegr)enos 3060merols s
dolo 35e03mqbob sbsermygdo ;

d9LHo3 005 8gm9BOL MOOIIOHO 35¢MP BoMGdOL M95930900 J3sbo-
M6d-oBHM03900L  dgommEols s  dgbmbolls  BmEgMbobgd o
06x3mE®3s300L 9bEHOM300L Fg0MEOL BsGYgdT0;

5396005 aM0x0  ,,3501330530L”  godmygbgdols  gLodrgdEEMds
JodomMo Bogmmgdols RMOTSC)O -5 OO 9mYEOQ.

29



59)30390)0S 09gme9ds: 3M5x30 ,»39Mb 33w s30L”
3LIZOMMIBIBOIOMIOL FoEMOEOL YEHJMT0bIBEHO bl EGrmeros.

30



1.

659M Mol 009353)035D9 398mgd39969dgemo IMmMagdols bylsbo:

G. Lekishvili, M. Gverdtsiteli, N. Tsetsadze. Mathematical-chemical
Investigation of some straight — chained Alkanes. Bull. Georg. Nat. Acad. Sci.,
2011, 5(3), p. 74.

foghozsdg . o, @E93sdg b, G, Bmgoghomo  3-gmGmdon-2-
539603900 gmgH-0bmol  Fsmgdod0lzmM-JodomMo  250m33w939
Georg. Eng. News, 2020, 85(2), a3. 121-122.

N. Tsetsadze Mathematical-Chemical Investigation of some Derivatives of Bis
(1H-indolo-5-yl)Methane . Bull. Georg. Natl. Acad. Sci., vol. 15, no. 1, 2021. P.
20-22.

31



Abstract

One of the most important problems of modern chemistry is to determine the
dependence of the regularities of the properties of substances and ability to react on
the structure of molecules. The main means of influencing correlations of the
"Composition-structure-property" is their mathematical modeling. According to the
theory of chemical graphs, which is widely used for modeling chemical and biological
processes, the mathematical model of a molecule is a graph-discrete-algebraic object,
and the invariants (topological indices) are discussed in mathematical descriptors of
chemical structures in a number of "structure-properties” statistical correlations.

In the work we discuss the elements of higher algebra - graphs, matrices,
determinants and their application to chemical systems. The above mathematical
constructions represent the basic notions of modern theoretical organic chemistry,
which are very actual today and serve its further development.

The dissertation can be said is based on four topological indexes developed (from
many) by the Georgian School of Mathematical Chemistry (Prof. Mikheil
Gverdtsiteli), which are based on RNA-, quasi-RNA-, pseudo-RNA- and EP-matrices
and represent dozens of logarithms of the determinant values of these matrices.

The dissertation defender analyzes in detail the structures of the above matrices,

and rightly points out that the rank of the RNA matrix is equal to the number of
atoms in its corresponding molecule, so calculation is quite time-consuming for
relatively large molecules. It was for this reason that the RNB matrix was modernized
into a quasi-RNB matrix ((RNA),), which allows not only to adequately reflect the
specifics of the structure of a particular molecule, but also to significantly reduce the
calculation time. Such an approach allows the molecule to emerge as a system
consisting of a major structural fragment, a substituent, and a reaction center.
In the case of structural characterization, it is advisable to discuss the atoms in
isolation and Pseudo-RNA matrices (RNAs) are used, the diagonal elements of which
are both the ordinal number of individual atoms and the sum of the ordinal numbers
of elements in different structural fragments. In the case of the EP-matrix, the
diagonal elements are the electro negativity of the chemical elements in the molecule,
the non-diagonal is the polarity of the corresponding bonds, and dozens of logarithms
of the determinant of the matrix are lg (AEp).

For algebraic assess of the complexity of structural changes in organic reactions
made by the dissertation defender, an algebraic model of the structural complexity of
chemical reactions is constructed, based on which it is determined that their
determinants form a new set of topological indexes that can be used as "structural"
correlation in the separate homologous rows.

The researcher has carried out mathematical-chemical research of some systems
for normal alkanes, some 3-formyl-2-phenylmethylethyl indole, bis- (1H-indol-5-yl)
methane derivatives under the quasi-RNA-matrix method,and has developed the
simplest model, correlation equations are built on the computer, Correlations
according to Jaffa criteria are satisfactory.

Mathematical-chemical investigation of tetraminoplatin (II) dialogenization has
been carried out within the framework of the pseudo-RNA-matrix method, a model
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and the corresponding pseudo-RNA-matrix form have been developed. The table
shows - lIg (A (RNB) ) and T decomposition. For these compounds there is the
correlation equation built on the computer, the correlations, according to Jaffe
criterion are satisfactory. T dislocation. For tetraaminodiphthoride is theoretically
calculated based on the corresponding formula.

The dissertation defender carried out a mathematical-chemical study of linearly
condensed benzene nuclei under the block matrix method and developed a new type
of topological index - the decimal logarithm of the determinant of the block matrix
lg(AB). Based on the following logarithm, a block matrix is constructed and the
benzene nuclei are considered as a single "block" on which other structural blocks are
joined linearly (eg for naphthalene and anthracene), and in both compounds a simple
model is used in which X corresponds to a certain structural fragment Y, the rest part
of the molecule.

The corresponding B-matrix of the model has a certain shape: Zx-X and Zy-Y are
the sum of the serial numbers of the chemical elements in the structural fragment:
There is a formal double bond between the X- and Y-fragments. Also there are
electron energy) for hydrocarbons containing linearly condensed benzene nuclei
from naphthalene to hexacene.

Correlation equations are built on the computer and are made calculates correlation
coefficients that are satisfactory according to the Jaffa criterion.

N. Tsetsadze conducted a mathematical-chemical study of methane radical
halogenation reactions within the framework of the pseudo-RNA-matrix method,
which includes the most important (velocity-determining) stages of chain processes.

A simple model X-K + - Y — X — + H-Y has been developed for all these processes,
where X=CH_3, Y=CI, Br, I. The reaction matrix record is in the form of pseudo-RNA
matrices. The calculations show that for this reaction >r> 0. Therefore, the process is
accompanied by an increase in the complexity of the system.

The correlation equation is constructed on the computer and the corresponding
correlation coefficient (r) is calculated, which has a satisfactory correlation according
to the Jaffa criterion.

Of some importance are the molecules of the type ABn and the graph of one
property of a star, one of the vertices of which is n (n>2), and the other 1 and which
is called a "star". The "five-pointed star" and its corresponding pseudo-communion
matrix are given. The diagonal elements of the communion matrix are the
multiplicity of the vertices (in this case - "1" and "5"), and the degree of the non-
diagonal vertices, the authors have confirmed the theorem that the determinant of
the pseudo-communion matrix of the graph "star" is zero. The graph "star" is a formal
algebraic model of a number of molecules.

The results of the work have great theoretical and practical importance for the
development of mathematical chemistry in Georgia. Based on the obtained results, it
is possible to reveal the "structure-physical-chemical properties” correlations for
different classes of inorganic, complex compounds and organic chemistry. Through
constructed topological indices it is possible to characterize the kinetic characteristics
of the transformations of compounds in the algebraic-chemical aspect.
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The main results of the work performed ("Structure - Properties") can be used in
the reference and information literature, for reading of the chapters selected in the
chemistry lecture course, and in experimental work in scientific research
laboratories.
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