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BobsBo 2. BHobosBmeol MH9bEagbmBsBYMmO sbsgroBol HYbE)bma™sds

130¢gbd(II)-0l LyEgs@ols (bb.3) @s Bogumyxobol Lobmgbol
3000 J0gdmeo B30Egbdol LYY RBSEHMMO 333 gduol bodmdol M9bERIbM-
35DH0 9650 Bob (Bob.4) M9bEHYI6MAMTsDg Boomars goduoMgdmeos dbm-
@M@ B30 gbd(II)-0l L BsGHMOO 3nT3gJubogemoL dan5,39; 4,91; 4,10; 3,83;
3,65; 3,61; 3,22; 3,08; 3,02; 2,84; 2,75; 2,56; 2, 46A 360L¢59M0 LEHOHWIEHMHOL
BoDg00. Bodbmxobols s B30 gbd(II)-0b  LEgsEHOL  STMI0YdJO
LEAHOYIGHNONO BsHGdO 58 3Mb3IMYGHIE F9dnH3935d0 56 BoJLOMEYdS, M3
00599 3056036900, G 60390 500 56 5OBYGOMDS EBMOEFOg s 9dudgeo-
3950l dmermdg doyzsboom.

130¢9bd(II)-0b Jarm®ool CuCl:2H20 M9bEaqbma®msds®y (6sb.5)
035¢boR0bM© BoJLoMEIdS LO¥MEHYIMSTMMOLO 303980, HMIWYdOE Fgqlods-
3905 IbmmE s IbmEmo B30 BI(II)-0l JermOOPOL 3MOLEIWWME BsDIOb.

50

&
8

Intensity,%

10 15 20 25 30 35 @0 45 S0 55 60 65
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Bobsbo 3. L3ogbd(II)-ob LMEgsEM@o  396¢930MsGH0L  MmbBgbmBsBYGO
365¢oBol M96Ea9bmyMsds
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Bsbsbo 4. BsJumx0bmsbh  L3oegbd(II)-ol  Lyewgs@meo  396@GHs30MmEOL
9633960835960 565¢m0Bols HY6ERgbMMs3s

LobmgbmE@o 3Bom Jorgdwo b3owgbd(II)-ob JurmMowwo 3ma-

3¢9dbol bodmdol M9bEIBMAMdgdBg L30EgbA(II)-0l JermGOOLS s MMYs-

B0 wogsbol bogdumxobol sdmm30wgd9wo LEG®WJEHVIOMIWO BoBYOO SO

1304L0MEYOS.

Cu(NCS)2(CoH1sN4O3)2 - Bogdbmxobmsb 13oegbd(I)-ol Mmosbomwro

303394LbsgmmMOL M9bERIBMYM9>Dg Boods BoJlomgds LOdGMEYgOSIM-

®obo dsbdoergdo s glodsdolo 0bEIblomdYdo (65b.5). LobgarmdG: (daxn 6, 63;

5,02; 4,59; 4, 16; 3, 82; 3, 63; 3, 22; 3, 07; 2, 94; 2, 89; 2, 75; 2, 58 A 0o 5.9)

5.44

100

10 15 20 5

30 35 %0 45 50 55 &0

BobsBo 5. L3oErgbd(IT)-0b JermMoEEo 030EMEOL MYBbERIEMBIBMGO sbseobols

6963960
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BsboBo 6. Bsgumx0bmsb L3ogbd(II)-ol JermGomwo d0m3MI3ergdubsg@mols
6963296Mmg35BmM0 565¢w0Bol MYbEYgbmyMsTs

800900 30M 333 gJubsgmHmgdol Lb3s M9b@agbmyMsdgdo dmygzs-

Bogos oLy Eo30580. MH9bEHIbMRIBMMO 33wg30L F9gagdo ImEgdmeos 3bGo-

«do:

gb®owo 1. GgbGgbmnsBMMo sbseoBol M9bERgbma®msdgdols LodMEYgmsdmGOoLo
856d0egd0 (dunA) @5 0BBoMdYdO (I/1)

[CuSOq+ [CuCl2*

Bogdlemxobo 0bosbmeo CoH14N4O3)2° CoH14N4O3)2°

g9H14?liI403 28H13§304S " CuSO#SH:0 EHZO)s]‘(Hz)O)z CuCl2H:0 EHzO)z] )
I/To danA | /o damA I/To | dumA | I/To damA | I/Io | dunA | I/Io damA
67 8.59 40 10.22 35 5.73 17 539 | 100 | 5.44 |24 6,94
18 7.95 52 8.33 20 5.68 93 491 14 | 4.02 |31 5.31
36 6.16 6 5.90 55 5.48 20 410 |2 3.72 |31 5.10
60 5.59 100 |5.16 9 5. 21 60 383 |2 369 |35 4.65
16 5.25 11 4.99 25 5.15 100 365 |2 332 |77 4.20
100 5.09 12 4.85 10 4.84 94 3.61 4 3.07 100 3.99
22 4.85 13 4.16 100 [4.73 5 322 |2 2.73 | 68 3.80
8 4.70 13 4.03 20 4.66 43 308 |10 |264 |48 3.63
12 4.58 25 3.74 13 4.28 82 302 |6 253 |41 3.49
33 3.85 38 3. 44 11 4.00 22 284 |6 2.06 | 100 3.28
67 3.69 5 3.29 60 3.99 22 275 |8 1.85 | 63 3.11
60 3.62 3.22 85 3.71 22 256 |4 1.70 | 65 3.00
11 3.38 3.10 7 3.57 17 246 |2 1.63 | 44 2.92
30 3.23 18 2.73 20 3.54 22 2.39 35 2.82
12 3.10 7 2.65 7 3.48 28 2.31 48 2.711
8 2.98 17 3.45 18 2.24 35 2.54
15 2.77 60 3.30 18 2.16 41 2.49

14




3H®0wo 1-0b QoaMA)gds

[Cu(HCOO):- Egrgﬁggg)z' [Cu(SCN)z

Cu(HCOO)2:2H20 | (CoH1sN1Os)2 + [Cu(CH3COO)2+(H20):2 Cu(SCN)2 *(CoH14N4O3)2]

(F0):] (H20)2]
I/To danA I/lo | damA I/Io damA /o | dunA I/To dumA | Ulo damA
12 5.39 100 | 4.88 100 7.9 19 5.55 90 5.94 6 6.63
33 5.16 65 | 4.68 100 7.4 27 5.02 55 5.50 42 5.02
82 4.42 85 | 4.56 80 6.0 45 4.78 35 5.09 24 4.59
37 3.89 10 | 4.31 40 4.96 27 4.02 70 427 15 4.16
100 3.23 10 | 3.63 30 4.73 38 3.83 25 3.72 38 3.82
29 3.49 10 | 3.56 10 4.23 97 3.64 40 3.28 100 3.63
28 3.08 6 3.51 80 3.76 100 | 3.60 100 | 3.20 57 3.22
32 2.99 20 | 3.41 50 3.33 44 3.82 25 3.06 36 3.07
34 2.90 18 |3.33 30 3.15 25 2.83 20 2.93 46 2.94
29 2.75 6 3.14 50 3.05 36 2.77 50 2.85 32 2.89
21 2.64 8 3.05 50 2.71 22 2.64 15 2.74 19 2.75
24 2.61 20 | 2.84 30 2.64 44 2.53 20 2.65 17 2.58
27 2.55 40 |2.62 10 2.60 35 2.32 10 2.59 12 2.45
19 2.45 20 | 2.60 50 2.49 28 2.26 20 2.51 11 2.38
24 2.33 6 2.56 30 2.39 30 2.11 15 2.46 13 2.15
11 2.23 10 |2.44 40 2.36 30 2.09 20 2.39 12 2.08
19 2.18 6 2.34 30 2.31 28 2.06 20 2.14 13 2.02
19 2.15 6 2.30 24 1.91 10 1.94 8 1.89
11 2.08 6 2.28 26 189 7 1.76
22 2.02 6 2.24 26 1.83 8 1.60
28 2.03 18 | 221 20 1.68
25 1.94 6 2.12 20 1.61
39 1.90 6 2.02
8 1.73 10 | 1.95
7 1.62 6 1.91
7 1.57 10 | 1.82

8 1.76

6 1.65

15




3H®0wo 1-0b QoaMA)gds

[CuCl>»
ZnClrat0 | B ORNON zageny, | SPTDS | CuCle2HO | (GHENOS):
*(H20)2]
I/To damA | I/Io danA | Do danA | Vlo dimA |V | dawA | Ul dunA
5 7.97 | 100 496 |80 5.40 100 4.98 100 {544 |9 6.48
8 6.41 |44 481 18 4.33 17 3.81 14 | 4.02 32 4.92
12 595 |15 3.81 6 3.81 53 3.58 2 3.72 | 37 4.24
50 532 |18 3.69 100 3.38 17 2.50 2 3.69 |60 4.06
100 499 |18 359 |24 2.86 17 3.22 2 3.32 100 3.96
57 461 |15 3.30 32 253 |24 3.10 4 3.07 75 3.71
7 391 |12 3.20 16 241 17 3.02 2 273 |28 3.24
1 3.87 |10 3.10 12 2.28 10 2.84 10 (264 |30 3.17
5 3.45 |10 3.00 |32 194 |9 2.57 6 253 |37 3.02
6 342 |7 2.75 10 184 |7 2.38 6 2.06 |40 2.95
7 3.38 | 10 257 |6 1.71 7 2.15 8 1.85 31 2.85
7 337 |6 247 |6 1.66 |9 2.01 4 1.70 | 26 2.71
36 3.25 |5 2.27 10 1.57 10 1.90 2 1.63 | 47 2.61
13 3.23 |5 2.02 5 1.73 33 2.46
51 3.14 |5 1.86 5 1.64 16 2.30
30 3.05 |5 1.80 11 2.22
7 2.94 14 2.20
4 2.92 14 2.06
9 2.85 19 2.01
7 2.81 19 1.97
13 2.78 17 1.93
25 2.65 17 1.88
12 2.60 18 1.86
5 251 14 1.78
7 2.50 14 1.73
7 2.40 7 1.70
14 2.35 10 1.65
6 2.32 15 1.60
9 2.24 15 1.58

LobmyxHBoMYOIE doMIMI3E9dubogMmgddo M9bEHYIbMTBEYMEgL(396-

AP0 565er0Bol 9990 (EHG. 2) 30MgdIeo dmbs39dgdol gscmgdoo B396L

dog6M 0gMMOMEII® ASTIMMZ0 F9J)0mb 3MIoegds dgMygmdl 0,6 s

0,4%-00 0369330, M55 LMY EOIBETZ900s.
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3bM0owo 2. Lobmgbomgdme domzmddwgdubsg®mgddo dg@owms gudg®odgb@mwo
©>  ogmeogwo  Jgdeggemds (%)  GI6GIBMBNMGILEIEGTwo

5b63¢oBom

3o P ALY
L R i Bom30d5ggbboghmo 04636..% | 9. %
1 |701.1 [CuSO4* (CoH14N4O3)2+(H20)3]+(H20)2 9.786 9.117
2 | 669.65 [Cu(CH3COO0)2:(CoH14N1Os)2 * 2H20] 9.87 9.48
3 | 677.54 [Cu(HCOO)2+(CoH14N4O3)2+ 2H20] 9.778 9.378
4 | 622.48 [CuCla*(CoH1sN4O3)222H20] 10.473 | 10.273
5 | 631.55 [Cu(SCN)2* (CoH14N1O3)2] 10.404 10.127
6 | 665.55 [CuClz+(CsH13N304S)2:2H20] 9.824 9.624
7 | 675.8 [CuBr2+(CoH14N4O3)2+(H20):] 9.848 9.396
8 | 577.93 [MnCl2+(CoH14N4O3)2:(H20):] 991 9.503
9 | 707.7 [Ni(CH3COO)2*(CoH14N1O3)2:2H20] 8.95 8.4
10| 588.2 [ZnCl2*(CoH14N1O3)2] 11.1 11.054
11| 632 [Zn(SCN)2+(CoH14N4Os3)2] 10.404 10.127
12| 616.7 [NiCl2 +(CoH14N4Os3)2(H20)2] 9.82 8.511
13| 643 [Ni(HCOO)2*(CsH13N304S)2+(H20)2] 9.432 9.176
14| 638 [Mn(HCOO)2+(CsHi13N304S)2+(H20)2] 8.75 8.464
15| 648.1 [Cu(HCOO)2* (CsH13N304S)2* 2H20)] 10.2 10.23

0b6gMsfomgmo 13gdEMmdg@Mools 3gmmo. LobmgBoMmYdIMEo Tg@E)s-
@gd0l 00m3MI3gdubsg@mgdol off 13gd@®gdol Tglfoges gobbmMEogws
»FI-IR Spectomer TENSOR II* 39609 996054360l 0bgMsfiomger 139d@mdgd)-
6ol 89939mdom.

39b6boos 0bg®msfomgwo 330930l d909900. MEMRBME osb©
- BoguMX 06 (BoIMOSBMWMIB) (65b.7) s BH0boIBME ™Mb (bsb.14) B396
8096 LobmyHBoMYOMWOo 9o gdol dom3MI3gdubogmmgdol of-bdgdGHmgdol
d9LHog0olsl 4939000 89MGds FoMgdMEo 3mA3egdlgdol L3gdEHMoLS o
0530UBOE0 (5653MmMOHO0B0MJO0W0) Wwoysbols bsdumxobol (6odm®sbm-
o) B3gdGHEMYOL TMGOL. 330930l 9RO 508MRBEs, B V(C=N) 350 96& MO
MbH935m5 LobJoMggd0 [Hobs33wgd s ~ 10-25L01-00 T lObTOMO6 wYd6-
30, bogom 0930005 MBOM 9G53 (053053 LETZ90 BoMREgdTd0), Mo 0dols
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©53505L3 M990, O™ Bodumxobo (BodMGsBMEo) 58 Ag@swrms 3MmI3egd-
16596079000 50Ol 30MOHPObOMGIME IEYMBMGMdSF0 080IBMEOL 303wl
MO0 SHMEGH0IB 9OHM-9gMH0 SBMEHOL 5EMIol 39839Md00.

rrrrr
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Bsbabo 7 . baglmxobols CsH1sN4O3 dorsbogdol off b3gd@®o (500-3500 1s3-1)

39056905 353909, 53609039 B396 d09gM LObMGBOMYdMEo dgBSEgdO-
Lo (396396mB0, 3mdoewr@o, boggwo, L3owgbdo, MMmos) s Lbgs dgdowoms
(gO™o, H3065(II) s G-3Z0bs(III)) bsdumxobn®o (bodmGsbBmEw©O) 3md3egd-
190l B39gdEMPOMB, B3T3 sR35M(IMbS, BMI MEMYBMMO osBEgdo (396-
G®o© 300839 JLHoMMIJIbge 5GHMBGOMD 353806093 0s IMbM9b-
G5-bMME SHBMEOL SEHMmIom.
Bodumx 066 35656 3(II)-0b JarmGHoME E030GMsEHTO0 Mog30LvY-
RO (56053MmMMHP0b0MJdMwo) bodumxobols (bodmEmsbmeols) gmm-gomo
SBmGHOL Mbg30L LOBIOMY YoIBSE3EYO0s FgEIMYGO0m Fo®owo LobJoMol
ds6do ~ 15-20 LI! s Fgogbl ~ 1593-1995 LA (Bsb.8), Mo Bodsbos 0dobs,
&m0 Mn(II)-ob 30093c0gdufodmdgabgen 0mbmsb mEysbmo woysbwol - bod-
bemxobols Imerg399ol 30MmOHEO0BoMGdS bm®mE0gwgds 080EIBMEOL 393)9-
M 303)O0 OMbMOMOo sSDMEOL (N4) 5EHMmTom s Tgbodsdolo®, OO SEV-
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050MBOM, 500 5936 Mn«N=CH- ©mbm&0-54393@ ™Mo 3ol Ggo-
@0HgdsL. bogbmxobo 9393w0bgds dMmbmEab@w&mo woysbols MHmwdo, s
LEOME JgLods3oLMdIT0s bbgs 53EMMgd0l bsdmmdms 99wga)0msb.

3033 9dubsgmmdo fyarol dmergzmeols Hbgzsms bLobdomol v (H20)
960093690 md0l~3380 LA 9903060935 056083690l Jobio Jmeng3eEgdoL Jglisdwrm

J0ILBIOM SOIGOIMOSDY.

0.020
I

0.018
I

e

L L L R B A
3500 3000 2500 2000 1500 1000 500
Wavenumber cm-1

BobsB0 8. MnCla+(CsH1N«Os)2(H20)2] 8005607980 off i3gd@®o (500-3500 153-1)

Absorbance Units
0.005 0.010
| |

off L39dBHOMLIM3IMwo F9Egpgdol dJobgwzom 3Md3gdufoedmadddby-
0 356996ma(IT)-0b go®mdgdm (950D IdS M EO9OME0 3MMOHO0DS30S - Im-
B6m©gbGH M0 MmOHR6Mmo Wogsbol - Bodumxobols 39@GHgMmEozewol sDm@Eol
60 5G™B0m, IMmbM©IbEHWMO MO S3000MEW0R6EOL - JErMOHOL MO s5EHMI0”
@5 3mbMmgbE©0 yerol Mo 33990l - 7563dsob MmMo 5@ ™Moo (65b.9).

6obsBo 9. [MnCL(CoH1sN4Os)2(H20)2] mg&ogotryemo sebsgmds
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Bogdumx 06096 B3oegbd(I)-0l dMMIoEIo EO030MSEOL 3MA3wgd-
L659MoL [CuBr2+(CoH14N4O3)2+(H20)2] dmeng399emoll ombm®mmo 393¢96Hm303-
ol 5BMEHOL dglsdsdolbo Mbgzol Lobdomg V(N:) IBOJLOMYOIMW0S, HMYMEOS
339 500b0dbs 1574 10! »dsbdo (b5H.10). HMIgEroE LEbmM9HBOMGd domMa-
39gLbo9gMT0 25bs33wOIE0s 13gdBHEMOL ForoelobdoM0sb »dsbdo ~18-
20 LI s 89500906 ~1592 LA, B3 MPogME F0s60dBYBL bodumxobols Fmbm-
966 3mMmOH0bSE305Dg BL30ErgBI(II)-0l 3MA39dLHoedmMBJabgE 0Mbmsb.

oo
==

@
2 1 i
BRUKER 4= £ &83z-ocssh 2BZSshRS0cccsiR=E2FrEERYS

o R%%@Q@\RRNR\\ A

N

I'I|||'||\|'I|||‘|||\'I||||||II
3500 500 000 500

Wavenumber cm-1
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0.015
1

0.010
1
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0.005
1

0.000
1

Bobsbo 10 . [CuBrz+(CoH14N4Os) 2» (H20)2] 809560480l 0ff b3gd®o (500-3500153-)

65bsBo 11. [CuBrz CoH14N4Os)20 (H20)2] 0gGogeo®<emo s50bsgmds

BoJumx0bmb B30egbd(II)-0l HMPIbOEPO BOMIMMOPObS (300
Bogmmol [Cu(NCS)2:(CoH14N4O3)2:(H20)2] dn9bmddol off-idgdEH@ol ssbermg-
b0 ~205013! Md6To 2odmzegboos Bszdsm 0bEIblomo Fmsbmddol bm-
o (65b.12), H®Igeoa 990degds 809329336mL V(CN) bz gbEHm Mbgzol Lob-
doMgl, M3 OO 5BINMOO00 J0b0dbgdss 0oL Tgbobgd, HMP MHMPIboMEo
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X380 (CSN7) m8mowm© 0539300609005 30033 gJufocdmdddbger L3o-
96d(II)-0l 0mbmsb v(Cu«—NCS). 58539 3233 JubsgMHPOL FsbmJdob off b3gd-
A&®3o 530dLoM9d0s 0b6EIBLOMHO Brmeo ~1633 13 1MBds6d0, Moz F0sb0dbgdL
Bodumxobols Imeng39wol 300mOobs3E0sBY BL3ogbd(II)-0b 0MbMIb 39Egercm-
3030l 5BMEHOL 5EHMIol (Cu—Nsys.) d9939Mmd00.
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Wavenumber cm-1

Bobs®o 12. Cu(NCS)z+ (CsHisN4Os)z (H20)2] Borsborddols off b3gdyéo (500-3500 53-1)
900056Md5d0o B30egbd(II)-0l 0Mbol QoMM bm®mE0gYds MJds-
9OMOME0 3MMmOHEOobs3os - MO0 Jmbmab@emo bsdumxobol sBmEOL MmGo
SGHMIom, MO0 ImbmgbEOHO 0BMMOM305653)0L dmerg3eol sDmEHOL MmOo
5GMIom 5 Yol Mo Imerg399ol 596905006 MmMo s@mdoo (bsb. 13).

Bobsbo 13. Cu(NCS)2: (CoH14N4Os)2* (H20)2] g &Hog909emo s0bsgmds

B396 3096 LObMGHOMYIOME MMYBM Wb FHOBOWIHBMW M Bm-
30960 30MIgEOwol 3md3gduibogmmol 0f-bdgdGHMmmbim3Mwo Fgmmpom
3309358 o 3mbs3g39d0L 965¢P0B0m 35LEHIMGO™M, MM DgdMI0bodbmeo
303394bol Jnsbmddol off b3gdGHMTo 835830ME sBOJLOMYOME0s 0bEgbLO-
MM B0 ~1616 b3 235600 (65H.14), HMIGEO3 POWO SEIOSIMOOM Fg0dg-
05 30930036mb 3Hobosbmeols 39¢gHmE03wol sHMEHOL 5E™AoL LogowgbEHM
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6b930L LOBJOMIL O M930LYBIO (5653MMMPO0BOMYdIMWO) GHobowsbmeol
39396OM3E03O0 SHBMmEHOL Tglodsdols Mbgzol LobdoMglmsb dgosMgdoo ob-
005 ~15-20 LA '-0m, M3 LEWE Fgds80LMBST0s WOBHIMHIGHMST0 SOLY-

O 8mbo(399900056.
o 2 QoRCEPssS =2 25875 COI8ZnoonZ3n
B(RSZ%R & Q{EZZzEs32 8% S88C- 7 IBERREEESSI
o~
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= ‘ |
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o
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Bobsbo 14. mGsbmmo @oysbool GHobowsbmeol CsHisN3O4S 80ys60gdols
ofj- L3ggdB®o (500-350010-1)

G0bosbMmeb  domogdBomdo  3mA3wgdubsg@mol  (Bob.15)
CuCl2*(CsH13N304S)2+(H20)2 domobmgdols of-b3gdBH®do 93530M©
©5530gLoMYdMwos  0bFHIBLoHO bmewo (~1616L31), OGMIYOE MOIFMO
90937936905  MmOYbMEo  woasbol - BHobosbmeols  CsHisN3O4S
080 5HMob 39¢gOM303e0L SHMEHOL 5EHMIoL LsgsEgbEM Mbgz0l LobdoMol
@5 0530BBWO (56530MMOOB0MYOME0) BH0boIBMMOL 393 9MMm 3030
SBMmEGHOL Jgbodsdolo MHbgzol LobdoMgbmsb (~1521187") dgscgdom Bs3dome
239BOOWO0s (~95L31-0m), M3 0930LMO35 0FZ305MMBDIS S 00 Fgodegds
399039990 0gml JodorMo 99353806900 5EMAdOM™MZgdL dmadols ddqdol
Loa®MAgMS  POIWOPIIOD @S 9yMIM3g  BMYoghmo  LBHgHgmdodowEo
0530190990 909000m - 3mb63MYEBHMWI© XIO©O 1TJdoL MMObsME 330Dy

39L3WOm.
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00 359056 3MmbmabEHWEmo Wogsbol Gmedo s 3mA3wgduHocrdma-
94069 msb  300mME0b0MEId056 0d0EIBMEIOL 303 OHO  BGRA96EOL
SBMEGHOL MO0 5@MI0D 9OHM-9MHMOL 95839Mmd0m bmm 5300ME0YsbY-
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Ao o 5569050000 5GHMTgd00.

39900Jdme0s Imbsbemgdgoo AM1, PM3 0o MNDO-d 3356&w6-Jodow®o
89009000 b5JuMY 0606, FH0b0IBMEMIB s oo (oMM GdMgdM6
39O Ms 3mMmOH0b(30w0 BgM09d0L 153569 M SPbIYMOOLS s Bm-
309600 130L900L 3OMABMDBoMYGOOL Fqlobgd.

3obboo  d0m3MA3egdubsgPmgdol MgMIMEo J3935 FIbMMGIOLSL
Podmagbowos 999gao Ldgdol dobg30m - ©I30MHESE0, SEGOLOM-
5 MORBME @b ms IME93gdol MbIMIBMBOm  IMY39@9,
3560900l TS I 96235 TgLsdToL MJLOYdSTY.

B396L Bog® LobmgBoMmgdmwo 130w gbd(II)-ol BMOTos@GoL domIMA3-
qdbbsgmmOL 03mbmEoGHMEMJL03MODs sb5E0BAs 3063965, MHMA dobo

Lobgtgommo  9x39ddo  0bMEocmdL  Lodbogbwmmo  YNEMIIOOL
3965000905l 93M3GHMBoL gHom  (MMIWol ghHm-9Mmo  MIMNsgzMglo

B96J30%>  ©IBIIONO0,  FNHBGHNO0,  068oEEMIPRYWo  IXOILIOOL
39052 6q0s). 535LMsb L30gbdol FMGTos@ o  3mA3wgdubogmomol
9353900 303H™GHMJLOZNO0 5JGH0IOMBS IMZIWR IO 50)F5EJdS
bLrBoms oasbgdol Boglmxobols s GHobosHmeol 9g539dEHwOM™MAL,

boeom (3503999 9dmbggzedo bogmggermom 3bmdoo Logmb@mmerm
36935053)0b, 30L-3E5EH0bOL BOMEOMYOWNE 5JEHOMYOMBSLSG.
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Abstract

Investigation of Manganese(Il), Nickel(II), Copper(Il) and Zinc
coordination compounds with Naxogin and Tinidazole is motivated by the
fact, that these organic ligands are contained in many medical drugs and
biostimulators. Therefore, research(structure, properties) of above mentioned
compounds is important theoretical as well as practical meaning.

The Dissertation - "synthesis, structure and properties of complex
compounds of some 3d-metals " has been carried out at scientific-research
centre of biologically active substances of Georgian Technical University and
Akaki Tsereteli State University. Namely, the works connected with synthesis
has been done at scientific-research centre, but quantum-chemical
computations and spectral analysis was carried out at TSU Rafael Agladze
Institute of Inorganic Chemistry and Electrochemistry.

It is synthesized fifteen new biocoordination compounds of
Manganese(II), Nickel(II), Copper(II) and Zinc with Naxogin and Tinidazole.
Taking into account data existing in the scientific literature, on based of
analysis of physical-chemical investigation, it is characterized biocoordination
compounds of synthesized metals (molecular mass, colouring, solubility,
melting temperature, conductivity, etc.). It is established coordination
methods of acid-organic ligands with complex formation 3d-metals and their
stereochemical peculiarities.

Complete list of new synthesized biocoordination compounds of some
3d-metals:

[CuSOs (CoH14N4Os3) 2¢(H20)s]*(H20)2

[Cu(CHsCOO) 2* (CoH14N4O3)2* 2H20]
[Cu(HCOO) 2 (CoH14N4Os)2 + 2H20]
[CuCl2+(CoH14N4Os) 222H20]
[Cu(SCN)2* (CoH14N4O3)2]
[CuCl2+(CsH13N304S)2:2H20]
[CuBr2+(CoH14N4O3)2+(H20)2]
[MnCl2*(CoH14N1Os3)2:(H20):]
[Ni(CH3COO)2+(CoH14N403)2:2H20]
[

[

2.|

3.1

[

[

[

00N W

10. [ZnCl2+(CoH14N4O3):]
11 Cu(HCOO)2+(CsH13N304S)2 « 2H20]
CuCl2*(CsH13N3045)2:2H0 ]
Zn(SCN)2+(CoH14N4O3):]

NiClz2 *«(CsH14N1O3)2+(H20):]
Ni(HCOO)2+(CsH13N304S)2+(H20):2]

Mn(HCOO)2+(CsH13N304S)2+(H20):2]

14
15.
16.

Structure of research objects have been established by trinolometric method

(metals), Dumas' method (Nitrogen), burning in an Oxigen-containing area (Carbon
and Hydrogen), weighted average method (Sulphur).
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Biocomplexcompounds of synthesized metals are also studied by quantum-
chemical calculations (AM1, PM3, MNDO-d, roentgenogram, spectroscopy,
thermogravimetry, etc.).

Some structural, thermodynamic and energetic characteristics of
biocomplexcompounds of Manganese, Nickel, Copper and Zinc are predicted by
quantum-chemical calculations.

Coordination possibilities with metals of used acid and organic ligands, are
proved theoretically, which significantly makes it easier to carry out purposeful
synthesis and to achieve corresponding goal.

It was carried out medical-biological experiment "in vitro" ( "in vivo"). It
turned out, that the most perspective from synthesized biocomplexcompounds are:
biocomplexcompounds of Copper and Zinc.

New coordination compounds are characterized with high biological activity.
It was revealed their strong antibacterial and antiviral properties. Stimulating
effects of these compounds on human and pig leukocytes were also detected.

The dissertation results are important theoretical as well as practical meaning
for the Chemistry of coordination compounds of biometals. Quantum-chemical
methods are used for researching of Naxogin, Tinidazole and complex formation
ability of their hypothetic models.

The main results of the dissertation(synthesis, structure, properties) may be
used for teaching selected topics in coordination chemistry of biometals,
conducting various experiments and for reference books.

The dissertation thesis outlined complex formation ability of Naxogin and
Tinidazole, criteria for determination of coordination rule with some 3d-metals,
which were mentioned above.

It has been created the possibility of predicting of complex compound
synthesis of bioactive metals.
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