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BYJIOBA KOMIIJVIEKCIB XPOMYIII) 3 HUCTUHOM TA
ETHITIJIIOIUTHOM

Cunre3oBaHi kommiekcHi cnoayku xpomy(III) 3 OineHTATHO KOOPAMHOBAHMM IHCTHHOM
[Cr(Cys-Cys)s] (I) Ta MoHOAeHTATHO KoOpAMHOBaHUM eTuiariainuom [Cr(HAbu);(H,0)3]Cl; « H,O (I1).
Koopaunaniss amiHokuciaor, 3a nanumu IY-cmekpiB, Bin0yBaeTbest 3a gonmoMorow OKcHreHy
KapGoKCHIBHOI rpymn: V(COO)-v,(CO0)=236 cm™ mst cnoyku (1) Ta ¥(COO)-v,(CO0)=232 cm™*
A5 cnonyku (II). BuBdeHi eJIeKTPOHHI clleKTPH KOMILIEKCHUX cnotyk xpomy(IIl). ¥V Buaumiii o61acti
CIoCTepiraloTbest ABi CMYrH mepexoay: 4Tlg(—‘lAzg " 4T29(—4A2g, Ta B Y®-00aacTi 4T19(P)(—4A29.
Hageneni pe3yibTaT po3paxyHKy mapameTpis Kpncmmm—mro noasi: Dq = 1790 em™, B = 560.57 em™

Ta B =0.54 pus (I), Dq = 1786 em?, B=504.53 cMm™ u ﬂ 0.49 noa (I1).
OTpUMAaHO KOMN’I0TEPHY MO)le.l'lb MPOCTOPOBOI 0YA0BM TPUC-IHUCTHHATY TA TPU-eTHITTIUHATY

xpomy(III) 3 Bukopuctanuam mporpam Chemcraft u WinGAMESS. Po3paxoBaHo KyTH i 1OB:KMHH
3B'f13KiB.
Kntouogi crosa: XpoM; KOMIUIEKCHI CITOJTYKH; aMiHOKUCIIOTH

Beryn. MikpoenemenT XpoM Bigirpae BaxJIMBY pOJIb y BYIJICBOAHOMY Ta
JKUPOBOMY OOMiHI opraHizMy. AMiHOKHCIOTHI koMmruiekcu xpomy(Ill) HOpMami3yroTh
TOJIGPAHTHICTh JI0 TJIIOKO3HM, 3HWKYIOTh piBeHb XosiecTepuHy KpoBi [1]. Cmomyku
xpomy(IIl) € HETOKCHYHUMH, TIOPIBHIHO 3 HeOpraHiuHUMH aHajoramu [2]. IlepeTBopeHHs
XpoMy B OpraHi3Mi TIOB’s13aHO i3 B3a€MOJIIEI0 HOTO 3 TAKUMU OioJiraHgamu, sIK MMEeNTHIN
Ta aMiHOKHCIIOTH.

Panime [3] moka3zaHo, 1m0 XpoM € OJHUM 13 HeOaraTbOX KaTiOHIB, JJI SKHUX
KOOpJMHAIIS 3 IBOMa OCHOBHMMH JOHOpHMMH LeHTpamu amiHokucior (NH,, COO)
MOJKIINBA B HAMPISHOMAHITHIIINX CIIONYYCHHSX B 3aI€KHOCTI BiJl yMOB CHHTE3Y.

Metoro poboTH € AoCHiKeHHS OyJOBH BHIUICHHX B 1HAWBIAyaJILHOMY CTaHI
KoMIIeKCHUX crnonyk xpomy(Ill) 3 nucTHHOM Ta eTWNrIiLMHOM, SiKi OyJau OTpUMaHi y
KHCJIOMY CE€PEIOBHILI.

MeTtoaunka exciepumenty. Komruiekcu xpomy(lll) 3 6igeHTaTHO KOOPANHOBAHUM
OUCTUHOM Ta MOHOAEHTATHO KOOPAMHOBAHWUM ETWITIIILMHOM OTPUMAlM TMPSMOIO
B3aemoziero xjopuny xpoma(lll) 3  aMiHOKHCIOTOIO, Y3STUX B  MOJSIPHOMY
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CHiBBiTHOMIEHH] MeTa:irany 1:3.

Koopaunamiitna ¢hopMyina BUAiIEHHX KOMIDIEKCIB Oyiia BUBe/ileHa Ha OCHOBI JJaHUX
IU—cnexrpockomii (Specord 75 IR, tabnerku KBr), enekrponnoi cnekrpockormii (CD-46,
BOJHI po3umnn koHuentpauii 107 — 10° Monb/1) i KOHIYKTOMETPHUYHHX BHUMIpIOBaHb
(MicTok P-58), BoxHi po3unny KoHIEHTpamiero 107 Moms/n y TepMOCTaTOBaHIi KOMIpIIi 3
IUIATHHOBUMH €JICKTPOIaMH ). BUIiIeHi CrioyiyKu aHami3yBaiyd Ha BMicT XpoMmy (Tads. 1).

Tabauys 1
Bmict XpoMy B KOMILIEKCaX Ta BEJIMYHMHH MOJISIPHOI €J1eKTPONPOBiTHOCTI
Cronyka Po3paxoBano, % 3HaiineHo, % 11,cM/OM-MOITB
[Cr(Cys-Cys)s] 6.89+0.14 6.74 32.50

PesyabTati Ta ix oOroBopenHs. OTpumaHi KOMIUIEKCHI CIIONYKH MAIOTh
okTaeApuuHy OyznoBy. B cnomykax xpomy(lll) y Buammiii oGnacTi croctepiratoTbesl IBi
CMYyTH, WIO BIAMOBIAAIOTH TEpexomam 4Tlg<—4Agg u 4ng<—4Azg, B Y® o0Omacrti
3HAXOJUTHCS IIe OJHA CMyTa 4Tlg(P)<—4A2g J1s KimbKiCHOT XapaKTEPUCTUKH CIIEKTPiB
Oynm po3paxoBaHi BENIWYMHHM TapaMeTpiB po3dervieHHs Dq, ta Bigmosimao B m f3, sxi
BUKOHAaHO 32 METOJIMKOI0, BUKIAJEeHOI B [4]. PesympTaTéi po3paxyHKy HaBeIEHO B
TabmI 2.

Tabnuys 2
IapameTpu KpucTajJiuyHOro moJisi kommiekcis xpomy(IIl) 3 amiHokuca0TAMHU

Kommexc [epexin v, emt Dq B B B°, %
*Pog—"T14(P) 35710

[Cr(HAbu)(H,0)s]* “Pog—"T14(F) 23260 1786 | 504.53 | 0.49 | 51.016
e P () 17860
Ao T1y(P) 38500

[Cr(Cys-Cys)s] 4A2g—>4Tlg(F) 23800 1790 560.57 0.54 45.576
Ao T4(F) 17900

3a ganumu [Y-criekTpa MUCTHH Ta €TWINIILMH Yy KOMIUIEKCaxX KOOPAMHOBAHI 3a
JIOTIOMOTOI0 ~ KapOOKCWIIbHOT Tpynu. JIOHOpHI TeHTpH JiraHay BCTaHOBJICHI 3a
HACTYITHUMH JaHHMH: BiJICYTHI CMYTH TOTJIMHAHHS BaJICHTHUX KOJMBaHb IMPOTOHOBAHOL

kapGokcuabHOi rpym V(COOH) = 1730 cM™; BigMiuaeTsest 3HAYHA PI3HHIS Vag(COO)-
vs(COQ), xapakTepHa Jiisl KOOPUHOBAHOTO KapOokcuity [5].

Tabnuys 3
BinHeceHHs1 JOHOPHMX LEeHTPIB Jgiranay 3a ganumu I'Y-cnexrpockomnii
[Cr(HADbu)3(H,0)5]Cl; -H,O [Cr(Cys-Cys)s] Bignecenns

540c. 540m. p(CO0O)
586¢p. 570cm. v(Cr-0O)

1116 1028 o(C-CN)

1380 1376 v¢(CO0O)

1486 1480 S(NH3")

1576, 1612, 1640 1572,1612, 1636 S(NH3")+v,5(COO")+5(H,0)

2800 - 3010 2900 - 3200 v(NHz"
3420 3420 v(0O-H)

3a nmomomororo mporpam Chemcraft i WINGAMESS oTpuMaHO KOMITIOTEpHY
MOJIENB TPOCcTOpoBoi OymoBH TpH-tucTuHaty Xpomy(IIl) [Cr(Cys-Cys)s] (puc. 1) Ta Tpu-
erwrainuaaty xpomy(Ill) (puc. 2). Ilpu po3paxyHKax BpaxOBYBAJIOCS, IO KOMIUIEKC
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[Cr(Cys-Cys)s] € BHYTPIIIHBOKOMILIEKCHOIO CIUTIO — 3apsiii BHYTPIMIHBOI chepu
mopiaioe 0, a mwrs [Cr(HAbu)s(H,0)s]*" 3apsn BHyTpimmboi chepn popiBHioe +3.
MynbTUTIETHICTS TOPIBHIOE 4.

Ilpu pocmimkenHi OyAoBM iHTepec NpEACTaBIsE, HacaMmmepen, HaiOiIbII
onTAManbHa KOH(OpMAIlS Ta B3a€EMHE PO3TAIIyBaHHS JITaHIiB y BHYTPIlIHIN cdepi
KOMIUIEKCY, MOKJIMBI KyTH, JOBKMHH 3B'SI3KiB, a TaKO)XK BOIHEBI 3B's3kH. Kputepiem
HAsSBHOCTI 200 BiJICYTHOCTI 3B'SI3KY € JIOBXKHHA 3B'SI3KY.

Pesynprat  KBaHTOBO-XIMIYHMX  pO3paxyHKIB  IOKaszajid, IO  TpPH-
ermnrminmaarTpraksaxpom(I1D)-iton [Cr(HAbU);(H,0)s]** Moxe icmysatn y Burmsiai muc
130Mepy.
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Puc. 1. Tpu-uucrunat xpomy(I11) Puc. 2. Huc-rpuetwirainunat xpomy(11I)

[MpoananizyBaBIIM MOXJIMBI 130MEpH, BHXOJSYM 31 3HA4YEHb KYTIB 3B'SI3KY,
PO3paxyHKH MOKa3ald, L0 MIPU MOHOACHTaTHIH KoopauHauii eTniarmiuuHy OKCHIeHOM
KapOOKCHIIBHOT TPYITH, MEHIIIE BUKPUBJIICHHS Ma€ KOOPJIWHAILlIHHHUNA BY30Jl, III0 MICTHTh
MOJIEKYJIX BOJIU B TPAHC-TIOJIOKEHHI 10 aMiHOKUCIOTH (Tabi1. 4).

Tabauys 4
I'eoMeTpHYHi MapaMeTpH KOMILIEKCIB
Kyt 38’513y JloBxuHa 3B’ 13Ky, A
Xpomy(l11) 3 muctuaOM [Cr(Cys-Cys)s]
1 2 3 4

O (4)-Cr(1)-0(3) 76.0998

O (4)-Cr(1)-0(2) 125.3880

O (4)- Cr (1)- O (40) 36.4343

O (4)- Cr (1)- O (65) 104.7380

O (4)-Cr(1)- 0 (15) 115.7020 Cr (1)- O (65) 1.949

O (3)- Cr (1)- O (40) 44.0268 Cr (1)- O (15) 1.990

O (3)-Cr(1)- O (15) 129.7810 Cr(1)-0(2) 1.987

O (3)-Cr(1)-0(2) 55.3846 Cr(1)-0(3) 1.932

O (3)- Cr (1)- O (65) 150.3690 Cr (1)- O (40) 1.868

O (2)- Cr (1)- O (40) 88.9787 Cr(1)-0(4) 1.894

O (2)- Cr (1)- O (65) 106.2040

O (2)- Cr(1)- O (15) 114.3000

O (40)- Cr (1)- O (65) 122.3860

O (40)- Cr (1)- O (15) 145.2230
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IIpooosoicenns mabn. 4

Xpomy(I11) 3 ermrminmaom [Cr(HAbU)s(H,0)5]*

3 2
0(4)- Cr(1)- O(5) 101.1970

0(@3)- Cr(1)- O(4) 97.6904

0(2)- Cr(1)- O(6) 85.2527

0(6)- Cr(1)- O(5) 75.9585

0(2)- Cr(1)- O(4) 106.1390 88 gg; o
0(@3)- Cr(1)- 0(2) 89.2028 o) cre Lo
O(4)- Cr(1)- O(7) 81.7451 0(5)' c (1) 1979
o(7)- Cr(1)- O(2) 557773 o6 orth) o
0(6)- Cr(1)- O(7) 87.8710 08: C;&; o
0(5)- Cr(1)- 0(3) 70,9816 :
0(@3)- Cr(1)- O(6) 103.6380

O(4)- Cr(1)- O(6) 155.9930

02)- Cr(1)- O(5) 148.1260

TakuM YMHOM, KOOPIWHALS IHUCTIHY Ta €THIAMTINHUHY A0 XpOMYy y pPO3UMHAX B
c1ab0 KHUCIIOMY CEPeIOBMII BiIOYBA€ThCS 3a JONOMOTor0 OKCHUTeHY KapOOKCHIIBHOT
TPYIH IIPH BUTbHINA IPOTOHOBAHIM aMiHOTPYTIi 3 YTBOPEHHSIM OKTaCAPUIHUX KOMILIEKCIB.

OTtpuMaHi AaHi Mal0Th OUTBII TOBHE YsBIEHHS po PpyHKIiroHIOBaHH XpomMy (1) B
OilocucTeMax 1 MOKIIMBICTh YTBOPEHHS HUM 3B’SI3KiB 3 aMiHOKHCIIOTAMH Ta OiJTKaMH.
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CunTe3upoBaHbl KoMILIeKCHbIe coenuHenusi xpoma(lll) ¢ OuaeHTaTHO KOOPIAMHOBAHBIM
HUCTHHOM [Cr(Cys-Cys)s] (I) ¥  MOHOAEHTATHO  KOOPAMHHPOBAHHBLIM  JITHJITIUIHHOM
[Cr(HADbu)3(H,O)]Cl; » H,O (II). Tlo pannbiM  HK-cnekpoB KOOPIHHAUMS aMHHOKHCJIOT
OCYIECTBISIETCS  KUCIOPOIOM  KapOoKcHIbHoii  rpymmbl:  vo(COO)-v,(COO)=236 v’  mus
coexmuenns (I) 1 vy(COO)-v,(COO)=232 em™ aas coequuennsi (II). U3ydeHbI 21eKTPOHHDBIE CHEKTPBI
KOMILIeKCHBIX coefruHenmii xpoma(Ill). B Buaumoii ofnactu Had/ogar0TCsl ABe IO0JIOCHI epexona:
4Tlg(—4Azg " 4ng(—4Azg, u B Y®d-odaactu 4Tlg(P)(—4Azg IlpuBeneHbl pacyersl NapamMeTpoB
KpucTanInyeckoro moas: Dq = 1790 em™, B = 560.57 cm™ u B = 0.54 gas (I), Dq = 1786 cm™,
B=504.53 cm m B =0.49 nas (ID).

IToryyeHa KoMNbIOTepHasi MOJeJIb NMPOCTPAHCTBEHHOT0 CTPOEHMs] TPHC-UUCTHHATA W TPH-
syruaraununara xpoma(lll) ¢ ucnonn3oBanuem nporpamm Chemcraft 1 WinGAMESS. Paccuutansi
YIJIBI ¥ JJIMHBI CBsI3€ii.

Kniouesvie crosa: Xpom; KOMIUIEKCHBIE COCMHEHHUS; aMUHOKHCIIOTEL.

The reaction of chromium chloride(111) with the amino acids cystine and ethylglycine in a molar
ratio of metal to ligand as 1:3 was implemented. Bidentate coordinated cystine [Cr(Cys-Cys)s] (1) and
monodentate coordinated ethylglycine [Cr(HAbu);(H,0)s]Cl; « H,O (11) were synthesized.
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IR spectroscopy method was used. It was found that the amino acids were coordinated by
oxygen of carboxyl group: v{(COO")-v,(COO") = 236 cm™ for compound (I) and v{(COO)-v,(COO") =
232 cm* for compound (I1).

It has been investigated the electronic spectra of complex compounds of chromium(lll) with
amino acids as bidentate coordinated in compound (I) and as monodentate coordinated in compound
(11 in solution. Three-ethyl glycinate and three-cystinate have the octahedral structure. Two bands of
transition were observed in the visible part of the spectrum “T;g«"A,, and “T,e¢"Ayg, one band of
transition was observed in UV- spectrum, 4Tlg(P)<—“Azg. It was submitted the results of calculations of
crystal field parameters: Dq = 1790 cm™, B = 560.57 cm™ and B = 0.54 for compound (l), Dq =
1786 cm, B = 504.53sm™ and B = 0.49 for compound (11).

The computer three-dimensional models of structure of such chromium(l11) complexes as three-
cystinate chromium (I11) and three-chromium glycinate were created. Quantum-chemical modeling
programs Chemcraft and WinGAMESS were used. Angles and bond lengths were calculated.

Key words: chrom; complex connections; aminoacides.
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