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Kupum

Xo3upru KyHja 3aMOHaBUN KUMEHUHT J1073ap0 MyamMMoOJIiapusiaH OupHu XajkK
XY KAIUTHIAa WIUIATWIaUral  OWoNoruk (aon Mojjanap CHUHTE3 KUIUIIIAH
nooparaup. 3d-merayuiap OMp KaTop y3Wra XOC XyCyCHSTJIapra sra OYJIraHaurd
cababnm XanK XYKaIUTHHUHT TYpJid CoOXalapuaa Y3Wra XoC YpUH TyTaju.
Koopannanmnon OupuKMamapHUHT XOcCcalapd Ba KYJUTAHWIWII COXajJapy YJIapHUHT
AJICKTPOH, CTEPEOKMMEBHH, KMHETHMK Ba TEPMOJIWHAMUK XYyCYCHUSATIApPHUTa OOFIHMK
Oynanu.

Anudatuk, apomMaTuk, KapOOH, NHUPUAUHKAPOOH KHUCIOTaIap aMUIaApH,
XycCycaH, arleTamMul, kKapoaMus, THOKapOaMu, HUIKOTHHAMUJIAD TapKUOHIa JOHOP
aTomJiap MaBxya OYnuO, MeTamn HoHiapu OWJaH KOOPAMHALMOH OOFJIap XOCHI
KWJICa, OJIEMH KHUCJOTa AHWOHJIADH KOMIUIEKC XOCWJ OVIHMIIUHU TYypid
HyHanuuuiapaa oaud OOpHIUIIUTa UMKOHUST SipaTaiu.

NiHUHT  Makcaau SIHTH CHH(] KOMIUIGKC OWpHUKMalapHU CHHTE3 KHWJIMII
[MIAPOUTIIAPUHU UIUIA0 YMUKHUIL, Mypakka® Ty3WIHMILIM KOMIUIEKC OupHUKManiapia
MapKasuii MOHU aTpouaa MKKM XWI aMuj TypyxH, KapOOKCHJIAT TypyXH, CYB
MOJIEKYJIAIAPUHUHT PaKoOaTii KOOPAUMHAIMSIAHUIIMHA Ba YJIAPHUHT TY3WIHIIH,
ANEKTPOH CTPYKTYPaCH, peaKIIMOH KOOMIMSATHHY YpraHUIliaH noopar.

Kommuieke OupukMmanap KuMECHMHMHT OyHAAW V3ura XoCc XYCYCHSATIApUHH
Bepuep Ba Oup KaTtop oJMMIIAp XaM TaH OJTaHJIap, YyHKH Oy OupuKMamap
TY3WJIUIIHN KUXATUIAH IOKOPH TapTHOJIM OupukManiap neb aramasu.

Tupux opranumiaapHuHr Oapua XaéTuil xapaHiapuaa WUIITUPOK STauraf
KUMEBUN  OMPUKMANAPHUHT  KYMUWINTA  KOOPAWHAIIMOH  OWpUKMAanIapaup.
I'emorno6uH, xmopodui, aHTUTENONAp, KApOOHWILIM OupUKManap, OyJapHHHT
Oapuacu KOMIUIEKC OMpHUKMaIapra MUCOJ OYIIau.

Xo3upAaa  KUNUIOK — XY)KaIWTUAA  WNUIATAIAETraH  OMOCTHMYJISATOpIap,
XOCUJIZIOPIMKHY ~ OMIMPYBYM  KymuMyanap, aedonuaHTiap, WHCEKTHIHIJIAD,
dyHTMIMIap  Ba  KYMUWIWK ~ MHHEpal  YFUATIAp acocaH  KOOPJAMHAIMOH
Ooupukmanapaup. byHuHr cababum mryHgaku, Oy Oupumkmanap TapkuOura asor,

dbocdop, KanuiigaH TalKapu YCUMIIMKIAP YYyH 03 MUKIOpAa Oyicana, xynaa 3apyp



OYNTaH MUKpPORJIEMEHTIIAp, SIbHH MapraHell, MHUC, HUKEN, KOOalT, KaaMuH, XpoM,
TeMup KaOWjapHH aifHaH KOMILIEKC OMpuKMaiiap épaamMuaa YCUMIIMKIapra eTKa3uo
Oepum  MmymkuH. HOKopuma KeNTUpWITaH METAJUIADHU MHHEpal  YFUTIAP
TapKUOWJaru  a3oT,  KHUCIOPOJ, OJTHHTYTypT Kabw  aTomjapu  OwiaH
KOOPIMHAIMSJIAHUIITA KOAUPIUTHHYN Ha3ap/ia TyTcakK, aifHaH KOMILIEKC OMpUKMaap
ymly a0i3ap0 Ba MyxuM Basu(aHH ablo Japaxaaa Oakapa OJIUIIUA IKKOJ KYpPUHUO
Typajy.

MukpoanieMeHTIap HadakaT YcuUMIIMKIap, Oadkd oJaM Ba XaWBOHJAp
OpraHU3MH YYyH XaM KEpakJuTr¥ Hazapjaa TyTaauraH Oyicak, Oy MeTayuTapHUHT
BUTAMUHJIAD Ba OKCWIAp, AaMUHOKHUCIOTAJap OWIaH XOCWJI  KWJIaJHUTaH
KOMIUICKCIIAPUHUHT 0JaM30]] Xa€THJard poJiM sHaja OIlaad. XaKuKaTaH XaMm
X03Up/Jla anrTeKagapia COTWIAETTaH “IUKOBUT , “KOMIUIMBUT Ba XOKa30 BUTAMHH Ba
MUKpODJIEMEHTIap TyTTaH CUpOIUIap TapkuOura OWp Hazap Tauuiaiguran Oyicax
yJap acocaH KOOPJWHAIMOH OWpHUKMajapjaH MOOPATIIMTUHU KYPUITUMHU3 MYMKHH
oynmanu.

IOxopuna pukpnapman kenud yukKaH Xoi1a, Oy Ba OOIIKa caBojuiapra >kaBoo
tonuin Makcamuaa 6wz KoOGambt(ll)-oneatnnu Tammanuk, auraHmgap cudartuaa
areramus (AA), xap6amun (K) Ba tumokap6amun (TK) nmapnan doitnananuminm
OJITMMHM3ra Makcaa KWiInO KyHauk. Ymly OWUTHPYB MalakaBUW HINM alHAH Iy
Map3yra Oarunurairan OymmO, Oy wmjga OuW3  3aMOHAaBHM  KOMIIBIOTED
TEXHOJIOTUsITIapUIaH (porigaiaHavK.

buTupyB MmajiakaBuid MIIUHU XAa:KMH Ba CTYPKTypacu. butupys ManakaBuii
umm 70 xyné3ma BapakaaH, 1 Ta jkamBanm Ba 2 Ta pacMuaH ubopaTt Oynul, Kupwil,
agabuérnap mapxu, Taxpuda KUCMH, OJMHTaH HATIKajdap TaX MM, XyJocauap Ba 25

HOoMTaru (horgananuirad anaduériap pyixaTuHu ¥3 UUUra oJiaju.



I. Anabuérnap mapxu

1.1. Muc Ba yHUHT KOOPAVMHALMOH OUPUKMAJIAPH

Muc ep KoOWFHMIA KEHI' TapKaJlraH MeTal XHCOOJaHaJHW, YHUHT MHKIOPU
0,003% HM TaImIKWI KUJIAIH.

Y acocaH ONTUHTYTypTIM OUpUKManapu XoJuJaa ydpalau. YHUHT
muHepaiuiapuaan xanpkomupuT (CuFeS;) Ba xampko3uH (CU,S) KEHr TapKairas.
Kucnopon tyryBun munepamiapuaan kynput (Cu,0O) Ba mamaxut (Cuy(OH),CO3)
XaM ydpauiu.

MUCHHM 3UYINTH FOKOPH, JCKTPITKA3yBUYAHIUTH SAXIIH Ba Y FOMIIOK METaJLI
XUCOOIaHaIN.

Muc kuMEBHMI KMXATAaH MACCHB, Yy KYWIAHHIIUIAP KATOPHIa BOJOPOJIAH
KeiuH skoimamran. CyrloaTHpWIraH KHCJIOTalapAaH BOJOPOJHH CHKUO YHKapa
onmaiiin. KoHIIeHTpIIaHTaH KUCA0PO/I TYTyBYH KHCIOTaIap OWIaH TabCHpIIAIraH/a
+2 OKCH/ITAHHMII TapakKaCHHU HAMOEH KHJIa/IH.

bupukmanapuma | Ba Il Banentnm Oynmamm. Vkku BaneHTIIM OWpHKMAanapu
KYTIPOK TapKaJTaH.

Muc (l) Hu KyIrHHA CyBAa dpUMalIuraH Ty3jgapyd aMMHaKaa dpuiian, OyHaa
panrcus kommiekc katiuoH [Cu(NHs),]" xocun 6ymanm.

bynnman tamkapu muc (1) HH cyBma 3pUMaIUIraH TauIOMI Ty3Japu Talou
KUCJIOTAJIap Ba YJAPHWHT WINKOPWA MeTaiap OWlaH XOCHJ KWITaH Ty3JIapuHU
KOHIICHTPJIAHTaH JpUTManapuaa spuiiauiaap. bynra ca6ad mwuc (1) HE KomIUIEKC
Ty3J1ap Ba Kuciotanap xocwn kKwmmmuanp. Macaman, H[CuCl,] au OGunadma-kyn
paHT UTHACHMOH KpUCTAJIApX dPUTMAJIaH aKpaTuO oauHraH [ |.

Muc (I) nmuanuam cyBaa EMOH SPHIAINA, aMMO MIIKOPHI MeTajuiap HHUaHHIIapH
SpUTMATIApUIA XMW dSPUKIN, cababu OyHJAa MUCHU NHUAHUIN KOMIUIEKC aHHOHU
xocun 0ynaau. by annon [CUu(CN).]" dopmynamm 6ynub, y cyBma spyBYaH, paHTCU3
dpUTMA XOCHIT KHJIJIH.

Muc (1) yayn karra koopauHaiuon corian — Me,[Cu(CN);s] Ba Mes[Cu(CN)4]

TUNKJIaTY OUpUKMaap XaM XocC.



Muc (l) pomanuiap OWiIaH TabCUpJaliraHia OJTHHTYTYPT OpPKaIH OWPHKHO
KOMITJIEKC aHUOHJIAp XOCHII KWJIaau. YHUHT UITKOPHUN MeTaiap OnaH XOCHT KUJITaH
Cs[Cu(SCN),] Ba Na3[Cu(SCN),] 4H,0 kommnekc buprukmanapu MabiayMm. Hatpuitnn
TY3HUHT V3Wra XOCJIWTH INyHJAKW, yHTa (QWIBTp KOF03 TYIMIMPWITaHIa, KOFO3
Oykamu, KeWWHUYanuK Kusaupranga »osca maddod osputma xocun  OYauo,
COBUTWITAHJA I'eira aujaHaau.

Muc (l) ameroHuTpui OWJIaH XaM KOMILIEKC OHMpPHUKMAaap XOCHJ KHIJIaJIu.
bynnait komriekciap onuir yayH MucHE Moc Ty3uHMHT CH3;CN marm spurmacura
MUC KYKYHU TabCUp Kwiaupwiaad. OMuHaAUTraH KOMIUICKCIAPHUHT TapKUOW aHWOH
tabuatura Oornuk Oyimamau. ClI° Ba Br Oynran xonma komiuiekciap (opmyrnacu
CH3;CNCul' (axtumon ymap snekrponutmacaup) moc keinca, NOz', ClO, Ba BF4
oynaranga [CU(NCCHj3)4]X dopmyna moc kemaau (aleTOHUTPHI 3pUTMAcCHaa OHp
3apsUId MOHJIApra napyajaHanu). DHr Oapkapopu nepxiaopar 0ymm0, y 175°C na
cyroknmanaau, 205°C pa mapuanadagy (mopriaam Owmiad). By KOMIUIEKCIapHUHT
Oapuacu cyB Tabcupuaa napyananamy [ .

Wkky BaJeHTIW MHC KOMIUIEKC OWpUKManap Xocwi Kuiaau. Wmkopuit
MeTajutap Ty3napy 6mian 6mian Cu”* koMIuieke GupuKManap Geprb, Y3u KOMIUICKC
aHvoH TapkuOuma OVmamu (macaman, [CuCly]y). AMMO ymapHUHT KYIMUHUINTH
O0ekapop O0Yu0, apuTMaiap/ia TapKUOW KucMitapra rapJaiaHaim.

Kyunu umikopiapau KoHIEHTpIaHraH sputMmanapuaa muc (1) rugpokcun kyk
kynputiap xocua Kutagd (NaHCuO,, Na,CuO,). Ammo yiap xyna 6exapop 0yauo0,
sputMma cyrontupuiaranga Cu(OH), xonuaa uykMara Tymaim.

KarTtuk xonatma alipyum MIIKOpHUM Ba MIIKOPHUM €p MeTaulapu KyIpHUTIApH
onuHTaH. Kpuctainu3anuoH cyB MUKIOpUTa KaparaHjaa yjap KOMIUICKC TY3WJIHINITa
sra. Macanan, HatpuitHu kYK kymputura Nap[Cu(OH),] dbopmyma moc kenca,
Oapuitnu ounk-kyK Kynputu — Ba[Cu(OH)g] dpopmymara sxaBo6 Oepam.

AmMMuak Ouiian Oup KaTop KOMIUIEKC OMpUKMaliap XOCHI KHJIaau. YHHUHT KYK
panriun komiuieke katnorn [CU(NH;),]*" Gapkapop xucobnananu. V Muc Tysiapura

aMMUaK 3pUTMACH KYIIMIAITUAAH XOCUIT OYIIau:

CuSO,+NH,OH= [CU(N H3)4]SO4+4H20



WNuTencuB panrnu 0yiaradH 0y OMpUKMaHU XOCHJI OYVJIMIIMHYA aHAIUTHK KUMERA
MHUC KaTHOHWHU aHUKJTAIIa HIUTATAII MYMKHH.

Y10y KOMIUIEKC KATHOHHHUHT TYPJIM Ty3JIapUAaH TalllKapu, KPUCTAIUT X0IaTaa
yHuHT acocu axpatu® onuHrad: [CUu(NHs;)](OH)23H,0. Vuuur tysnapunn 150-
250°C raua KH3gUpraHia aMMHAKHE MabIyM KHCMH 9uKu0 xetamu Ba [CU(NH3),]**
HU Moc Ty3napu xocwn Oymanu. Iy Owman Oupra NH,OH Hu roxopu
koHmeHTparus  spurManapuaa [CUu(NHs)s]** Ba [Cu(NHs)g]”* mommapu xocm
OynuimyM  aHWKJIaHraH. byHjaili  KOMIUIEKCIApHUHT  allpumuiapu,  MacallaH,
[Cu(NH3)5]SO4 Ba [Cu(NH3)g]l; (0y epma I' — xj0op, OpoM, MOa) KATTHK XOJiaa
onuHran [15].

Cu*" wonm siHa 6up Katop (aiiHukca S- 8ku N-aTOMH TyTraH) MoONEKyJanap
Ounan KoMmIuieKenap xocwi Kuinaau. [IlyHuHrAeK, y rajoreH KucjaoTajiap Ba yaapHU
UIIKOpUH Ty3iapu Ownan Oupuku0, kymuaua M[Cul's] Ba M,[Culy] Tunmmaru
KOMIUIEKC OHMpHKMagap XOCHJI KWIaad. YJApHUHT KYMYWINTH KATTHK XOJaTiaa

KPUCTAILTU3AIMS CYBUHH TyTaAwiap. by OupukManapHu panru Typiu, MacajaH:

KCuF; KCUC|3 KCuBr; LICUC|32H20 C32CUC|4 Cs,CuBry C52CUC|4'2H20

paHrcu3 | KU3ui1 | Kopa KHU3HIT capuk Kopa KYK-SIIIUT

Cu?* wuonm TyTITaH >3pUTMara MyJ MHUKIOpPJA Kajlhui IUAaHUI KyIITraHaa
Ko[Cu(CN)4] Tapkubam, panrcus Kpuctaml moima oiuHaau. lluanua wonmapu
KOHIICHTPAIMSICH XKyJa KaTTa OyiraHaa MUCHU KOOPJIWHAIIMOH COHU FOKOpHU OVIraH,
OuHadIIa paHTId KOMIUIEKC OMpUKMa XOCHII OYyiaau. bup Ba MKKU BaJCHTIN MUCHU
Oup BakTmHa XOCWJ OYymajguraH [HAHUUIA  KOMIUIEKCH  JKyJla  KU3HWK:
[Cu(NH3):]2[Cu(CN)4]. By wmomma wMertamn SUITHPOKJIMTHTA 3ra OYinO, SIIwi
KpHUCTaJIap Mmakiaa Oyiaau, XaBoja OKCHJIAHMAWId Ba CyBAa JCSAPIU dpUMAMIH.
CUy[Cu(CN)4]5H,O Tapkubnm xomriuiekc Owpukma omaumii mapoutna CUu(CN),
napyayaHuIINIaH Xocwt 0ynaan [16].

Cu”" Hu KapGOHATIN KOMIUIEKCIApH XaM MablyM. Macaliat, MUC KapOOHATHH

My1  MUKIOpAAa KapOOHAT  aHTWAPUJA  DBPUTWITaH  JpuUTMara  TYIIHUPCAaK,

K, [C u (COg)z] '3H,0 xocun 6ymau.




CuCl,

a1 rtop armochepacuga KCI

omnan km3aupuina Ks[CuFe]
(bopMyan OYMK-SIINIT KOMIDICKC OJUHINA. Y CYB OMJIaH HapyaliaHaIu

CuCl, uu spurmacura NaOCl| wu wmmkopwmii sputmacuan Ba Na,H31O0g Ba
Na,H;TeOg Hu xucmoraiu

SPUTMACUHHU

kymm6  Naz[Cu(10g).] 16H,O Ba
Nag[Cu(TeOg),] 20H,0 dpopmynara Moc kenaauran Oupukmanap onuHaau [17]

A.A. CrxisgpauHr HoM30uMK auccepranus wmuga muc (1) wHm  N-
($OoCHOHOMETUNTIMIIMH Ba BajJuH OWJIaH XOCWJI KWIraH KOMIUIEKC OWpHUKMallapu

Kypu6 unkmirad. By Tagkukoriap Harmkacuma Cu”-HsPMG napHu GapKapopimk

KCuL S>> Kgu(HL) S>> Kgu(HzL)
KOHCTAaHTacu u u

Cu**-HsPMG-HVal

yuIn

KaTopuja TacaluIM aHWKJTaHTaH
dbopmynanan xucooOIaHau

CUCTCMazaa 6ap1<apopﬂm<

KOHCTAaHTaCu KyHHJaru
Cu,PMG,ValH,|
ﬂpq - p q | r
Cu|"|PMG["Val|' H|

Bynna Cu(PMG)Val® (Ig1110 = 19.81(4)) Ba Cu(HPMG)Va" (IgB1111 =
26.02(6)) OYauim aHUKIaHTaH

TaXHI/IJ'IJ'Iap HaTHXKaCHuJa OJIMHI'aH KypcaTKI/ILIJIapHI/I KOMIIBIOTCP CpaaMuia

KalTa MHIUIAIl HaTW)KaCHUIa apajall JIMTaHUIMK KOMIUIEKCIAap Y4YyH KyWuaaru
TY3WIHII TaKJIU(} KWIMHTAH

H CH,
p—O 2
H5;C // \
& Ny H,C
Cu(HPMG)Val Cu(PMG)Val*



HK-cnekrpinap Kypcarkuuwiapura Kypa KOOpAWHALMsAA JUTaHAJIADHU alHaH
AQ30METHH ILIAKIM KATHAIIMIIM aHUKJIaHrad. JOIIP mabnymoTrnapura tasHran xosjja

KOOPJMHAIIMOH MapKa3 YIyH KyHuaaruya Ty3wini Takind kuauarad [18]:
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Oaxkapran umuaa Muc (1) KaTHOHMHKM MEPKANTONPOIHII Ba THOAUA30JITHOJ I'ypyXJjiap
OWIaH XOCWJI KWJITaH OMpUKMaJapuHU JIFOMUHECIISHIIMSICH acCOCHAa MUC MUKJIOPUHU
aQHUKJIAIll METOJIUKACH KEJIITUPUJITaH.

Muc (1) KaTHOHUHU JTIOMHUHECIICHIIMSACH YHHHT MUKIOPUTa OOFIHKIMIHA Ba MHC
mukaopu 0,1 r© copbentra 50 MKr HHM TalIKWJI KHWJITAHJAA JIOMHHECICHIMSHU
xasokormaHumm derapacu 351 um gan 400 BHM rava Oynumu aHukiaaHrad. 351 HM
TYJIKAH Y3YHJIUKIATH OWJIaH XasoKOHJAHTHpPraHja JIIOMHHECIEHIMS —CIIeKTPH
Makcumymu 580 HM na 6ynran [19].

Xo3upaa KoOpAUHAIIMOH OupukManap 4 cuHdra 6ynuHaIu.

1. Mosekynssp MOHOJCHTAT JIMTAHJIM KOOPJMHAIIMOH Oupukmanap. bymap
KymJIacUTa aMMHUakaTiap, THApATiap Xamja MeTaul KapOoHWIap KUpaiu.
Macanan, [CU(NH3)4]SOy4, [Al(H,0)6]Cls, [Ni(CO),], [Co,(CO)s].

2. VloH nuranmm KoOpAWHAIIMOH OMpuKMajap. bymapra nuranmiapyu KHCIOTa

KOJIMFUaH noopat anuao komruiekciap kupaau. Macaman: Nas[AlFg], Na[Hgd4],



Nay[PdBr,], Ks[Fe(CN)g], K2[BeF,] Ba xako3omap. Okco- Ba rHAPOKCOKOOPIHHAIINOH
OMpUKManap xam 1y cuHpra Kupaau.

3. LIMKIMK KOOpAMHAIIMOH OMpUKManap TapkuOujga OUJEHTAT Ba MOJUACHTAT
auranpiap Oynuimm MyMmkuH. Macaman: [CO[NH3(CH2)NH;]s]Cls, [Co(acoc)s] Ba
xak030. Arap [CO(NH;3)s]Cl; tapkubumaru 6 ta NH3 HuH 3 Ta STHICHIMAMUH
monekynacura anMamrupuica, [COENg]Cl; xocun Oymanu. bynma xap xaiicu
STUJICHAUAMUH MOJIEKYJIacC MeTal OuiaH 21a ¢-0or opkanu Oupukaau. Hatuxana
3 Ta Oem ab30JM Xajdkara dsra OynaraH KOMIUIEKC Xocui Oymamu. (acoc —
anermianerod — O = C (CHj)- CH = C (CH3) — O ~ annonu xaM Oe€II ab30J1M XaIKa
XOCHJI KWJIaJid, YHAa (pparMeHTHAaH 3 Tacu MapKa3wii aToM aTpoduaa KoopIuHaIs

xoJjatuja oynaau.
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bynnait bupukmanap xenat KOOpJUHAIMOH OupuKManap aed atajgaim.

WNkxkuHYM MUCOJ TapuKacuaa WYKKM KOOPAMHAIIMOH OMPUKMAaJlapHU KypCaTHII
MYMKHH. Arap TOJUIEHTAT JHMTaHJHUHT OUp aToOMU MapKa3uid aroMu OujaH
KaBoJICHT (0ab3aH HMOHJIM) Tap3aa OUPUKHUO, JUTAHIHUHT WKKUHYU aTOMH JIOHOP-
aKIenTop MeXaHu3Mu Oyirnya Mapka3uii aToMm OwiiaH OMpUKKaH Oyrca, XOCHJl OyJraH
XOJaTHU-WYKH KOOPIAMHANMOH OupukMa el atamanau. MacanaH: THIMIIMH HOMIIA
AMUHOKHUCJIOTa MHC Cylnb(ar OwiaH peakiusara KUPUIITaHJa MUCHUHT WYKU
KOMILJIEKC OMPUKMACH XOCHJ Oyraan:

2NH,CH,COOH+CuSO,— H2804+[CU(N HzCHzCOO)z]

ouc (rmuruaaTo) muc(l1)
Kowmmnekconmnap, coHABUY Ba T-KOMILIEKCIIAp XaM 11y CUH(ra Kupasu.

OTUICHANAMUHTETPAANETaT KHUCJIOTAHWHT WOHU TONHICHTAT JUTAHIJIAP
xymiacura kupaau. by kucnora kuckada OTJA éxu DATYK Ounan umopananaiu.
YHUHT MKKHA HATPUIIU TUAPOTY3U
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HOOCCH, __-CH,COOH
NCH,CH,N
- 2 2

HOOCCH, \CHZCOOH

TpWJIOH-b HOMU OMJIaH aHATMTUK KUMENA METaUl MOHJIApU MUKIOPUHU aHMKIAIIIA
unutatunaan. OJATA HUHr HMOHM OJITM JEHTATAM JIMTaHj XucoOmaHaau. Arap
METaJUIHUHT KOOPAMHAIIMOH COHU 6 J1aH OpTUK OyJica, OPTHKA YpUHJIAPHU SPUTYBUYU
MoJIeKyJaiapu OaH Kujaaau.

4. ConnBuy oupukmanap. 1951 vnnna pepporen [Fe(CsHs),] cuntes kumuuam.
KeliMHUanMK yYHUHT COHABUY TY3WIMIITAa 3ra DSKAHJIUTK MCOOTIAHAW. YHHUHT
TapkuOuaa TemMup UMOoHM 2 Ta uukioneHtagueHwn monun CsHs Ounan OupukkaH.
VYHuHr Ty3unumuHu anukiarad J. @umep Ba XK. Yunkoncon Hobens mykodorunu
onumra ca3zoBop Oynaunap. @OeppolleHHUHT TY3WIMIIM KyWuJaruya. YHIa
TEMUPHUHT KOOPJAMHAIIMOH COHU 6 Ta TEHT.

@deppolieHIarn TeMUp YpHUHM OOIIKA METajll, MacajaH, HUKEJIb JSraJljiallu
myMkuH, y xoama HukenomeH [Ni(CsHs),] xocun Oymaau. Bynman Tamkapu
(GeppOlEHHUHT LUKJIONMEHTAIUEHIWT XalKajJapyu XaM aJMalllMHUII peakusapura

Kkupumau [2].

1.2. Kap6aMuTHUHT KOOPAUHALIMOH OUPUKMAIapH

Kapo6amun (K) — CO(NH;), TexHruka Ba CAaHOATHUHT TYpJIH COXallapHjia

IJTJACTUK Maccajap OJUIIAA, KOPPO3USHU CEKUHIAITUPUIIAA Ba HOOUP METANIApHU

aHMUKJIamga uaoatwiaad. Kym MuUKIop/ia KUIUIOK XY KJIUTUIa a30T TYTyBUH YFUT
cudaTyIa UIUIATHIIAIH.

KapGamun MoHOKpUCTAIIIapuHU peHTreHocTpykTyp Taxmmmm C-N Ba C=0

6ormap opacumaru macoda 1,356 Ba 1,276 A tenr O0ynu6, Oy cTaHIapT KUiMaTiapra

MOC KeNnuImuHu Kypcarnu. KapOamuaHM rekcaroHand Ba TETpParoHa KPHUCTAILT

MoaudUKaHsIIapu OOPIUTH UCOOTIAH/IH.
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Kapbamung Ba yHunr gedtepoananorimapunu HWK- Ba  KPrrotuiauim
CIIEKTpJapuHU Yypranuimra [5] wunuap OarunuiaHraHn Oynu0, ymap acocuja
(yHKIMOHAJ TypyXJlap YaCTOTAJIApMHU HUCOATIIaApU aHUKJIAHTaH.

KapbGaMuanu opranuk Ba aHOpPraHUK KHUCIIOTaJap OWJIaH TabCUPJIAIIMIIUHU
ypranumra kynruHa wunuiap Oarunuianrad. Kucnortamap Ownan peakuusiapiaa
KapOaMuJ acoc XOoccalapuHu HaMOEH Kuininy anukianrad. K. CynaiiMaHKyJIOBHUHT
MoHOTpadusicuia KapOaMUIHU  aHOPraHUK Ty3Jap OwilaH  TabCHUPJAIIMII
peakuusiapy  HaTwkalapu yMyMJIAIITHPUITaH. Kapbamug cyBiu MyxuTaa
MeTaJJIapHu TajJoreHu yuIapy, cyiabdariapu, HUTpaTiapu Ba OoIIKa Ty3Jlapu OuiiaH
peakiusira KUpUIIUIIY aHUKJTaHTaH.

Kap6amuanu agabuérnapaa MabiyM KOMIUIEKCIAPUHU TaXJIMJIA HaTWXKAcuaa y
TUNIUK KOMIUJIEKC XOCWJ KWJIYBYM MeETaJlap Ty3jlapu OWJIaH KOHIETPALMICHUTa,
CUHTE3 IIApOMTIIApUTa Ba aHUOH Typura OOFJIMK XOJaa TYpJIH TapKUOIM Ba Typiu
KOOpJMHAIMSIIAaHTaH OWpUKMaNap XOCWJ KWJIUIIM aHUKIaHAu. VIKKM BaJleHTIu
Maprasell, HUKeJIb Ba KOOAIBT XJIOpHUAJApH KapOaMUIHU TYPT MOJIEKYJaCUHU TyTcCa,
Tynrad d-kaBatinwiapu GakaT UKKUTa KapoaMuj OupukTupanuiap. TUIUK KOMIUIEKC
XOCUJI KWIYBUM MeTauiap OpoMuasiapy Ba MOAWAJIApU  YHTaradya JIUTaH[
MOJIeKyJaiapyu TyTaau, pyX, KaaMuid Ba cuMOO Ty3japu d5ca HUKKUTATaH KyIl
TyTMalau Ba ynap ruapamianMmarad Oymamu. KapOamun wmertamn HUTpaTIapH,
TUOIIMAHATIIAPU Ba cyinbdaTiapu OujaH XaM XyAId IIyHIald KOMILUIEKCIap XOCHII
KHWJIAJIH.

K. C. CyneiiMaHKyTOBHUHT MIIUTa Kypa Kapbamumnu komruiekciaapuau UK -
CHeKTpH Oyiinda y4ra OYJIuil MyMKUH.

bupunun rypyxra kymym (I) Hutpat, miatuna (II) Ba nammaaguit (1)
XJIOpHIJIapHH KapOamu OminaH Xocui kuirad komiuiekciaapu AgNO3 K, PtCl, 2K Ba
PdCl,2K kupamu.

by xommekcnapan UK-cnexktpnapuna N-C-N OorHM accMMeETpUK TeOpaHUII
gyerapacu C-N OOFHU Ky4 KOHCTaHTajapu KaMalWIy xucoOura Kkamasiju, Oy sca yHU
KYIOOFMMINK JapakacuHu macaitupanu. KapOamummm komrekcnapaa UK-

CHEeKTpJapHu OyHAal Y3rapuiiyd amMuIHU a30T aTOMHU OPKAJIM KOOPAWHAIHUSIAHUIIN
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Oownan TymyHTupuiagu. C=0 O60fHU BaJeHT T€OpaHUII YACTOTACH OLIUIIMN XaM yIIOy
XyJiocara MocC KeJaJu.

WNkkuHuM rypyxra MKKJ BaJIGHTIIM MapraHell, pyX Ba KaJMUi HUOHJIApU KUPUO
ylapja MapKa3uil aTOMHU KOOPJIMHAIIMOH COHU 3 naH 6 raya Oynaau. Yoy
oupukmanapuuar — UMK-criekTpiiapuHu — y3ura  XOCHWTH  IIyHAAKH, yJIapaaru
KapOaMuHu Oapya YM3UKJIApH HO3MK, KOOPJIMHHUpPIAHMAraH KapOaMuJ y4yH XOC
OynraH MoJjeKyJazapapo BOJOpOoJa OOFHU KEHT YM3UFUHH IOKOPHU YaCTOTAIU CHEKTP
coxacuja yMyMaH Ky3aTUJIMACIUTH, BOJOPOJ OOFJapHM Y3WITAHJIUTHAAH JaoJiaT
Ooepanu. KapOamua MoyekynaJapuHu  KOOPAWHAIMSACUHU KapOOHWI TypyXH
KUCIIOPOJIU OpKaidu amanra omupwinimu HaTmwkacuga V(CN) omamu Ba v(C=0)
Kamasiiu.

bupukManapHUHT OXUPTU TYPyXH TapKuOHUAa OJATHUTA KapOaMHJ MOJEKYJIaCH
TyTaau Ba Kyuuaarun ¢opmynara sra Oymamu: MX,6K. By epna nurangau
KOOPJIMHAIUSIAHUIITNA KapOOHWJI TypyX KHCJIOPOAW OpPKadu amMalra OIIUPHIIAJIN.
yHu aliTUII KEPaKKH, OJUHTY UKKUHYHU TYpyXJaH (HapKiu Xoiaa kapoamuj yayH
maH KuiuHTraH T(NHy) Ba W(NH,) unzukiap K- Ba KP-cnekTpnapaa aktuB 0ymaam.
by Oupukma cuMMeTpusira 3ra SMaciIuTrvHU, OolllKadya KWinO alTraHga, Mapkasui
aToM MoJIeKyJna ykujga €rMacauruHa - kypcaraau. NH; TypyxuHu BasieHT
TeOpaHUlIUIapy HAaMOEH OYiajWraH CHEKTPHU IOKOPWM YacTOTalM COXacu >KyJa
xupanamrad. N-C-N TrypyxHM CHMMETPUK BaJCHT TeOpaHHIIIapUra acociIaHTaH
YU3UK 3PKUH KapOamuagarura HucOaTaH FOKOpPH dacToTanau ToMoHra 20-25 em! ra
OFa/I!.

KOxopunarmnapra xymnoca kuib kapOaMuaHu 0apya KOMIUIEKCIapy KapOOHMIT
TypyXJaru KHCIOPOJ OpKaJIM KOOpAWHANMUIAHAIW Ba (Qakar KyMmMyll HUTpAT,
najuiaguii Ba MaaTHHA XJIOpUIIapia KOOPAUHAIMSIIAHUII a30T OPKAJIA COAup Oynanu
JTEVUUI MYMKHH.

PeHTreHOCTpYKTYp  aHanmWM3HM  MUAJAT OWIAaH  PUBOXKIAHAETTAHIUTH
HATWKacHJIa OXUPIrH WWJuIapja KapOaMHJITH KOMIUIEKC OMpUKMaJapHUHT KPUCTAILI
Ty3uiaumura OaFuIllJIaHTaH uOulap kynaiMmokaa. by wummap wmyamnuduapu

TOMOHUJIAaH KOOPJMHALIMOHAPO MOJUAAPJIAPHUA Y3UTra XOCIHUKIApU KYypuO YMKUJITaH.
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NiJ; 10K (1), Ni(NSC),;8K (Il), Ni(NCS);4K (III) xabu Oupukmamap y4yH
TY3WIMIIHYA alipuM Typiaapu kypcatunrad. (I) na koopauHanms [C0K6]2+, IT na tpanc
[Co(NCS)2Ky], III ma muc-[Co(NCS), K4] maknuna Oynumm aHukiaHrad. bapua
xonnapaa kapoamun mosekynanapu (I Ba Il nma chepa mumna Ba tamkapucuaa, Il
chepa wmumaa) BoaOpoJ OOFJapu KapkacMHU Xocws Kwiaau. KypuO wyukuirax
PEHTTCHOCTPYKTYpalap HaTWXalapd METaul Ba  alWJAoJUTaHmjIap Ta0uatu
KapOaMUIHU KOOPIWHAIMSIIAHUIINTA TabCUP KUJIMAcaaa, Y KOMIUIEKCHU TY3WJIHIIH
Ba XOccajlapura Ce3WIapiid TabCHp KypCaTHIIWAAH Janonar OepMOKIa.
KomMrmiekcnapau TepMUK XOCCAIApUHU YpraHUI YIapHH KaTaau3atopiap cudaruaa
UIJIATUIIT Ba OPATMK KOOPIMHAIIMOH OMpUKMAaap OJIUI HyKTau Ha3apHJIaH KH3UKHIII
yHFOTaIM. YMYMHH X0J1a KapOaMUTH KOMIUICKCIapra TePMUK TabCHP KUJIMHTaH/1a
yIap CYIOKJIaHaJW, CYBCH3JIaHAIM Ba KOMIUIEKC mapyamaHagu. Kym xommapna
kapOamuan komiuekcaap 130-140°C atpoduaa cyroKIaHMmiM Ba OyHra MeETajl
XamJia aluoJUTaHIap TabCUP KWIMACIUTH aHWUKJIAHTaH, apuM Xojulapja 3ca
TEPMHUK TabCHUp HATWXKaJapura TasHraH XoJjJa KOMIUIEKC OWPUKMaHUHT
OapKapopJIMIUHU  KHUCJIOTa KOJJWFU Ba aMUJIA JIUTaHATa OOFJIMKIUIM XaKuaa Ba
yJIapHU TEPMOJIM3 CXeMacura TabCUPHU XaKuJa MyJioxa3za IOpPUTHII MYMKHH.
Co(Cl0O,),6K (1) Co(ClOy)24K2H,0 (II) Tapkuban xomruiekciaapuu JITA cunun
TaxJuia Kl HaTwkacuna myamtupiaap Co«—O=C= 0Oor koOanbT mnepxiopar
rekcakapoamuanarura Hucbaran Il komiiekcma Oapkapop JeraH — Xysocara
kenaunap. KobGamer (II) HM MOC KOMIIIEKCIApUHHM KU3JAUPHII ATPHIapUjia
CYBC3JIaHMIII Ba TapyaiaHuin TtepModddektiapu Owmian Oup KaTopaa H3oMopd
y3rapumiapra Moc KenyBYM d(¢eKTiap xaMm Ky3aTwiaaud.  Typam Kuciorta
KOJJIMKJIApW TYTraH MapraHel] Ba PyXHH KapOaMuIId KOMIUICKCIApPUHU TEPMHK
napyananumuen Ky3atum Hatrkacuga Av=v(CO)coun~- V(CO)aps. KAHYATHK IOKOPH
Oynca, TepMUK OapKapoOpiHMK XaM [IyHYaduK FOKOpPM Ba MeETaUI-IMTaHA OOF
IIYHYAINK MyCTaxKkaM OVJIHIM aHWKJIaHTaH. PyX Ba Mapraner XJopuajiap HT SXIIA

akuenTopiap jaeb Toman| .
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1.3. Tuokap6aMHUIHUHT KOOPANHAIMOH OMPUKMAJIAPH

Tuoxapbamuyg (TK) — H,NCSNH; xapbamun xkabu HUKKUTA JOHOP aTOMU —
aMUH TYPYXHWHHU a30TH Ba THOTYPYXHH OJTUHTYTYPTUHU TyTaau. DPKUH Ba KOMIUICKC
THOKapOaMuHu HopMman TeOpanunuiapu 0. S, XapuTOHOB TOMOHHUJAH TaXJIWII
kwinHradn. Karop myaumduap TOMOHMAAH THOKapOaMUIHU MapraHel, TEeMup,
KoOanpT Ba KaJAMHUNHU TrajJoreHuasapu, cyibdariapu Ba mnepxjopamiapu OuiiaH
XOCUJI KWJITAaH Ty3Japu Taxiawil KuiuHrad. KoOanbT ranoreHuau, cyiabdatd Ba
nepxiopatu tuokapb6amug Ounan CoX,;nTK, 0y epma n=2,4 Tapkubiu, HHUKEIb
opomuau Ba woauau sca MX,;6TK Ttapkubnm Oupukmanap XOCWI KHJIMIIH
aHukiIaHau. TuokapOaMUIHM MUC Ty3Japu OWJIaH KOMIUIEKCIIAp XOCHJI KWJIMILIKIA
MUC OWp BaJCHTJIM XoJiaTraya KalTapuiaajau, TeMHUp, MapraHel], HUKEIb Ba KOOAIbT
Ty3Japu OwWwiaH 11y [IapoOUTAa peakuusIra KUPUIIUIIKAA dCa OKCHJJIAHUII
JapakaCuHU y3rapuiu Ky3atuiamanau. FOxopuaaruaad kenub YMKKaH XoJaa TeMUD
TYpyXd METAJUIADUHM MHUC Ty3JapullaH To3ajall yCyau unuiad YMKWIJIH.
TuokapOaMuIHU KOOpAMHAIMSUIAHUII TYPUHU aHUKJIAI KapOaMuara HucOaTaH
KAWWH, YYHKH Y OJITMHTYTYPTHM TaKCUMJIaHMaraH HKKUATa Xy(pT 3JIEKTpOHIIApU
XUcoOura KYNpuKIM OOFJIaHUIN XOCHJI KWIumu MyMkuH. Kym xommapna
KOOpJMHAIUSL OJNTUHTYTYpT aTOMH OpKajid amaira omupwiagd. by TaxmuH
THOKapOaMH/l Ba YHUHT XOCHJIAJAPUHHU PEHTTCHOCTPYKTYP TaXJIMJI KUAJIUII EpaMuia
ucOotanrad. N-eHunTHOKApOaMuU HUKEIIM KOMIUIEKCHIA 3ca a30T aToMJlapu
OpKaJIM KOOPJMHAIUSAIAHUO JEePOTOHUPIIAHTaH aKiaa 0ymaam.

Kanmuitan Tuokapbamumain OWpUKMaNTapua OKTadpiap XOCHUT KWJIHUII
ycymutapu Kusukapiau. Kagmuii 6uc —(3TuiaeHTHOKapOaMu)-poAaHula Ba KaJIMHMA
ouc — (tmokapOammun)-pomanuana (NSC) kuciaora KOJNIUFU KYNPUK BasudacuHU
Oaxkapaju, Iy BAKTHUHT y3uJa KaaMuil Ouc(tTuokapbamua)bopMuar Ba aneratiapaa
KYTIpUK Ba3upacuHU TUOKapOAMHUIard ONTHHTYTYpT Oakapaaw, aMmo OyHIau
bynkIus GpopmMuaT Ba aneTaT rypyxJjiapu yayH XaMm xoc Oyimanu.

Xynoca kKunmaauran Oyncak, kapOaMuJ KOMIUIEKC OWpHUKManapja KynmuHYa

MOHOJEHTAaHT  XoOJjjJa KapOOHWJI TypyXHJard KHUCIOPOJ  aTOMU  OpKaJIH
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KOOpJMHUPJIAHCA, THOKapOaMuJ METaJll, aluuAOJUIaH/] Ba alMallyBuUMd paJuKall
TabuaThra OOFJIMK XOJIJIa OJTUHIYTYPT aTOMH OPKall MOHO — €KU OMACHTAHT EKU
a30T aTOMHU OPKAJIM MOHO- €KUM OMJEHTAHT KOOPAMHHUPIAHUIIIN MYMKHUH.

Anabuérnap wapxuaaH KapOamuJ Ba THOKapOaMHa Xamjaa yJIapHUHT
XOCUJIAIAPUHN KOMIUIEKCIU OupHukManapu OYyinya KYNruHa WMUUIap KWIMHTAHJIWTU
KypuHuO Typubau. KapOamun Ba THOKapOaAMUAHM KUCIOTa KOJIUFU cudaruia
raJloreHuanap, cyiabdar, HUTpaT, poAaHuja, ¢GopMHar, aueraT TypyxJapu TyTraH
MeTaiap OujlaH KOMILJIEKCIapy CUHTE3 KHJIMHTaH. Y JIapHU TapKuOu, Y3Ura XOClIurH,
aMHUI0 Ba aUUAOJIMIaHAJApHU KOOpAMHALMUIAHUII yCYJUIapu aHukiaaHrad. Katop
xoJtapzaa kapOaMuuii Ba THOKapOaMUIN KOMITJIEKCIIAPHU KPUCTAJII Ba MOJIEKYJIAP
CTpykTypasiapu oumirad. KoopauHanumoH OMpPUKMaIapHUHT KPUCTAUIUK Ba

TEOMETPHK Y3Ura XOCIHMKIApH aHUKJIaHTaH [ |.

1.4. MeTana kapOOKCHIATIAPUHMHT aPAJIalll AMUUIM KOOPANHALMOH
OMpuUKMaJIapu

Ymby anmabuérnap mapxyaa anddaTuk, THOKApOOH, apoMaTHK Ba
TeTepOIMKINK KapOOH KHUCJOTajap aMuUIapuHu  MeTayuiap  (opmuaTiapu,
aneratiapy, TapTpariapd, CYKIMHATJIIapW Ba OOIIKAa KapOoKcuiaTiapw OWIaH
KOOPIUHAIIMOH OUpUKMaIapu KeaTupuirad| |.

By unutapna 6ab3u d-MeTaJIapHUHT aMUI0- Ba aKBaKapOOKCHUIATIN KOMILJICKC
OMpUKMaNapuHU  CHUHTE3M  KWIMII  IAPOUTIAPU  KEJITUPHUIITaH. Mertann
KapOOKCWJIATIApUHU aWpUM OpraHuK JHraHgiap OWiaH CeJEKTUB TabCUPU
aHUKJAHTaH. AJKpaTWiraH OWpHKMalapHUHT (PU3MK-KUMEBUN Xoccajapu (paHTH,
OPYBUAHJINTH, CYIOKJIAHUII XapopaTH, MapyajJaHuIl XapopaTd Ba  MOJISIP
ANEKTPYTKAa3yBUAHIUTH) aHMKJIaHraH. TeOpanma cnektpockonusi, [IMP, 3CJO,
P®A, PCA, DOIIP Ba TepMuk ycyiap, MarHUTOKUMEBUM Ba KBAaHTOKUMEBHUM
Taxauuiap €praMuia CHHTE3 KWJIMHTAH KOMITICKCIAPHUHT TY3WJIHINIHA, TapKUOW Ba

y3ura XOCJIMIY TOMMIraH [ |.
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CHeKTpoCKONUK  KypcaTkuwiap acocuaa  ¢GopMaMH, aleTaMu]  Ba
MPONUOHAMUIAPHU OMpHUKMaIapua KOOPAUHALMS KUCIOPOJ aTOMHU OpPKAJIU COAHP
Oynumu anukianrad. Aunupnonuranmiapaudr v(H-C) Ba v(C-C) wacrtoTamapu
XOJIATUJIaH KeTUO YMKKAH XOJiJa KapOOKCHUJ TypYXUHU JCHTAHTJINTU aHUKJIAHTaH.
CyKkIuHaTIM JUMAHUOH KOMIUIEKC TapkuOura kypa Ou-, TpU- Ba TETPAJCHTAHT
OYIUIIMHA HaMOEH KWIIU. AMHIJIAPHA KOMIUIEKC XOCHUJI KWUJIUII XYCYCUSTIApU
dopMaMuIlaH TpONMUMOHAMUATa Kapald Kamaiuiu KypcaTwiradH, Oy amumiapaa
YIJIA€BOAOPOJl paJvKalld OIIMIIM OWJIaH acOCIMK XOCCAaCH KaMalMIM Ba CTEPUK
TYCUKJIAp XOCHUJ KUJIUIIMra Moc Keiaau. [IponroHaMuiHu MMU0ATKOTOJIIN [IAKIIN
BY)XKyAra kenumu cababmapu kypuO uukwirad. KapOamuiumu, Tuokapdamumiv
KOMIUIEKCIap/ia MeTaul Ba alUAO0JUIraH]l TaOuaTulaH KaTbUil Hazap KOOpAWHAIUS
KapOOKCHJI TypyX KHUCIOPOAM OpKaJId amaira omaau [ | kapOOKcWiIaT aHMOHU
OMICHTAHTIUK HaMOEH KWIHO, THUAPOKCUI TYPYX KHCIOPOAM Ba KapOOKCHUI TYPYX
KHUCJIOPOAM OpKajdu KOOpAMHAIMSAIAHUO Oell ab30oyM XenaT LUK XOCHJI KHIIaJH,
JUMOH KHCJIOTaHM TPUAHUOHU 3Ca TENTAaHIAEHTAHTIM KYNPUKIW KOOpIUHAIUS
HAMOEH  KWJIMO  moiuMep  TY3WIMIUIM  KOMIUIEKCIAp  XOCHJ  KWJIAJH.
MertunennukapOaMuIHA METaJI Ba aUMJONMraHja Tabuatura OOFJIMK XoJija
KapOOKCHII TYPYX KHUCJIOPOJIU OPKaJIH; KUCIOPOJ aTOMHU Ba UKKUJIAMYH aMUH T'YPYXHU
a30TH OPKAJIM OJITU ab30JIM IUKIUIM KOMIUIEKC XOCHJ KWJINO; KapOOKCUI TypyxJap
KHACTIOPO/JIApH aTOMJIAPU OPKAIU KYMPUKIH KOOPIAUHALUAIAHUO, UKKUAJIAMYU aMUH
rypyxjapujiard KHCJIOpPOJl Ba a30T aTOMJIApUM OpKajdl WKKHUTAa OJTH ab30Ju
METaJUIOMKIIIAP XOCHIT KWINO OWPUKHINKM KypcaTwirad. byHaa kapOokcui
TYpyXJIapHU JCHTAaHTIUTH HYIJaH uKkurada ysrapaau [ ]|. [lupasunamunmm
OupuKManapja JUTaH] KOOPJAWHAIMICH MapKa3uil aToM TabuaTtura Ba KOMIUIEKC
TapkuOura Oornuk OVymanu. [lupasunkapOoH KuciIoTa Ba MNUPa3WHAMUIHU
METaJUIOIUKIT XOCHJT KIJIAIITa MOWMIITUTH TakKociaHraH. [IupasuHkapOoH KucioTa
QHUOHMHU O€Il ab30Ju MUK XOCWUJ Kujumura Kywin Mouwuuru C-O OorHu
y3alUIy Ba HATWXKAJa MUK Emuau0 xenaT 3 PexTu Xocua Oyaummra onud Keauim
cabab Oymmmu kypcatwinu. HuxotmHamua wmoiekymacu Oapya Oupukmanapaa

MOHOJEHTAaHT OYynuO a30THM TETepOaTOMU  OpPKaJud  KOOPAWHALHUSIIAHAIN.
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Kommniekcnap amuponuranjiap tabuatura OOFIMK XoJjja Mapkazuid atom M-M
OOFJIM MOHOMEpP MKKH SIAPOJH, TUMEP Ba MOJUMEP TY3WIUIUIM OKTA3Ip Ba KaMJaH —
KaMm Xojja TeTpadap KoHburypauusuim O0ynanu. CyKuuHaTiap Ba LUTpATIAp y4YH
CyB  MOJEKyJajapu Ba  KapOOKCHJ  TypyX  KHUCIOPOJIMHU  pakoOaTiau
KOOpAVMHAIMSJIAHUIIIN MyXOKaMa KWJIWHTaH. V30HMKOTHMH KHCIIOTAa THUIPa3uIn
KOMIUJIEKCHJIA aMMJUIM JIMTaHJl a30T IeTepoaTroMH, €Kku Oell ab30JdM LUKI XOCHII
KHUJIMO a30T Ba KHUCJIOpPOJA aToMjapd OpKaJld KoopAuHHMpiaHaau. DTtuBazun
KOMIUTEeKCIapia (TUBA3UIHU KOOPAMHAIMSJIAHUIIA METAJUIONMKI XOCWJI OYIuIlu
OwiaH (eHoN Ba METOKCWIJ TypyxJap OpKajlu amanra omupuianu. Jlapycan Gapua
KOMIUIEKC ~ OMpUKManapia a30T TeTepoaToMd  OpKaJu  KOOPAUHUPJIAHAM.
Aumponuranmiap Ou- Ba  TpUAEHTaHT  Oymamwiap. Mertasug — merTaml
KapOOKcwiataapu OwiaH y4 XuJd KOOpJIHWHALMAJIAHATU: a30T TeTepoaToMIIapu
OpKaJii, KHCIOPOJ Ba a30T aTOMJapH OpKaJlud Oeml ab30Jid LMK XOCWJI KUIuMO Ba
IOKOpH/Iar¥ HKKUTA YCyJ OMpraiukaa amaira omaan| |.

KBant kuméEBuii ycymiapu OWIaH aMUUIApHU PEAKIIMOH KOOWIMSITHHU
aHUKJIAIIra UMKOH OepaJiraH yerapa opOUTaliapy SHEPTUsIapura TabCup KUIyBYU
Ba NIy OWJIaH aTtoMmja 3apsUlapHU Ce3WIapiM Japaxaaa KalTa TaKCUMIIaHHIIINIra
oM0  KeJIyBYM OPKUH Ba  KOOPAMHHUPJIAHTAH  JIMTAHIJIAPHU  TY3WIHUIIH,
KOH(GOPMAIIHICH, JIEKTPOH CTPYKTYPACH Ba PEAKIIMOH KOOMIHSTIAPU YpraHWITaH.

CuHTe3 KWIMHTaH KOOPAWHAIIMOH OMpUKMaliapra TEpMUK TaXJIHJI KWJIMHTaH/1a
Ky3aTWJaJUraH y3rapunuiap aHuKiIaHradH Ba ¢opMaMua Ba  aleTaMUIId
KOMIUIEKCIap/la OpraHuK JIUTaHja MMapyalaHMacJaH aXpanud YUKW OuiaH
00CKIMYMa — OOCKUY a)KpaJIMIIY aHUKJIAHTaH. TepMonmn3Hu O0CKUYIapH a0 U aH]]
Ba MapKa3uid HOH Xxapaktepura OOFnuK Oynumu anukmanau. KomriekcnapHu
JICaKTUBALMSICH KapOOKCHII TYpyXJjap ACHTAHTIUTH Kymauimuy Ouiian omrud Oopum
Kypcatunrad. KoMiuiekcinapHu Aeruaparanusi Ba JI€aKTUBALUS MEXaHU3MJIAPUHU
KUHETUK MapaMeTpiapu xucoOsiaHrad. TekmupunaérraH Mojjajiapaa JOMHUHAHT
MexaHu3Map cudaruaa MWIMHAPUK cumMmeTpus (aszamapapo auddysuscumara Ba
XKypasnes-Jlecoxun-TemMensMan MOACIUHA Y4 Yirdamiu AU y3usiCH peakIusiapu

OYJIMIIM aHUKJIaHTaH.
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bup rypyx omumnap tomonupaH [ | xpom (III) Hu HuUKOTHUHAMuUA OWIaH
[Cr3O(0,CCH3)e(HKA)3] PFg3CH3CN (I) TapkuOir koMIieKe OUPUKMACHHN CHHTE3
K yeynu kentupwirad. Kykyacumon (I) Hamynanu marautra cesrupiuru 200-
300 K ma ymuamramma, xpom (III) momnapu amtudeppomarsut j=-10,4 cm™
Oofnanrannuru aHukiaangu. (I) OupuxkManuHr xpuctamn crpykrypacu PCTA
ycynuna aHukiaHau. bomika onumiiap [ ] TOMOHMAaH MHC KapOOKCHJIATUHU
moueBrHa  OmmaH  [Cup(O,CChHon+1)s(KA)] (n=5 mam 11 raga) Ba
[Cu,(0,CCsH11)(KA)2] (I) Tapkubiu Oupukmanapu CUHTE3 KuinHran. Komriekcaap
AJIEMEHTAp aHalu3, JEKTPOH CHEKTPOCKONUs, TeOpaHMa CHEKTPOCKOIMMS, PEHTTeH
Hypaapu IU(pakiuscu, MarHuT XOCCAJApUHU TaxJIUi KWIMII ycyJiapu OuiaH

tekmmpuiras. (1) uu PCA ycynuaa Kpucramil CTpyKTypacu aHUKJIAHTaH.

19



Il. Taxxpu6a kucmu
2.1. AimaTuiran npenaparjiap, yCKyHaJ ap Ba TaXJIH yCyJuIapu

MUCHUHT aMUANAIBMATATIN KOMIDICKC OMpPUKMaJapHHN CHHTE3 KNI yIYH
ouz macmiad muc(ll)-manmpMuTaTHU CUHTE3 KWIOUK. ByHMHT yuyH “uyma” Mapkaiu
NaJbMHUTHH KHCIIOTa, “‘uma” Mapkamu muc kymopocuuu (CuSO45H,0) unmatauk.
Jlurananap cudaruga “uymaa” mapkanu kapbamua (CO(NHy),) (K), Trokapbamu
(CS(NHy),) (TK), Ba autpokapoamun (NH,CONHNO,) (HK) nap ummmaTtuiiy.

Azot JltoMa mMukpomeToau Oyinua, yriepoj] Ba BOJOPOJ KHUCIOPOJ TOKHIA
EKUII MYTu OWIaH aHUKJIaH]IH.

MUCHUHT aMHJIONAIBMUTATIIA KOOPAUHAIIMOH OMPUKMaapu MOJICKYJIaCHHUHT
KBaHT-KUMEBUU xucoOiapu HayperChem nmactypu spumamnupuk metoguHu PM-3
SKUHJTAIYBUA YTKA3UIIH.

Tepmuk ananu3 Ilaynuk-ITaynuk-Opaeit [ ] cuctemacumaru nepuBaTtorpadaa
10 rpan/mun Te3nuk Ounan 0,1 T HamyHajga, rambBaHomeTpiap cesrupauru T-900,
Tr-100, JATA-1/10, JATT-1/10 6ynramga yrkasummu. Esysmap arMocdepanu
MIApOUTHIA Ta3japHU JOWMHI paBula Hacoc OWJaH 4YMKApUO TypraH XoJjjaa
yTKazunau. Yuuwiarud cudatugaa 7 MM JAHAMETPId KONMKOKCH3 IJIaTHHA THUTeNd
unutatwiay. DtanoH cudartuna Al,Oz unuratuiam.

2.1. Muc(l1)- naJibMHTAT CHHTE3H

9,04 v (0,04 monp) MATBMUTHH KHCIOTAa ONMO, YHH CYBJArd CYCICH3HUSICH
taiiépnanau. by cycnensust ycrura 3,2 T (0,08 Monb) HaTpuil THAPOKCUIHU CYBIIU
SPUTMACHIAH KYHAWK, OJMHTAH apajaliMaHu SXIIWiad apalamTHUpIuK Ba Oup o3
BaKT KyiHnO Kyiauk. MabiayMm BakT yTrad Ba SpUTMa apajalliTUPUITaHa COBYHTa XOC
Oynran kymukmap xocun Oynma Oomutarad apanmammara S5 r (0,02 Momb) Mmuc
KYIIOPOCUHHU CYBIM JPUTMAaHU apalalliTUPUO TypraH Xojja acTa-CeKUH KYIIJIUK.
bynna apanammvanuHr OyTyH XakKMH O0Y1na0 o4 smun gyykma xocun oymau. lyamnan
KeWHH 4yKMa CyB Hacocu épaamuaa GuiabTpiaad onuHau. OWIbTpAa KOJTaH 9YKMaHH

peaKknuAra KHpHHIMaﬁ KOJrad HIaJbMHTHH KHCJIOTaJaH TO3ajJall MaKCaauda OTHJI
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cnuptu OwiaH OMp HeuTa maprta oBAUK. KellnH yykma sHa (UIBTpIIaHIU Ba OYMK
XaBOJ1a KYPUTHIIIH.

CuSO,5H,0 + 2C15H3;COOH + 2NaOH = CU(C15H31COO)2 + Na,SO, + 7H,0
Muc(ll)-nanbMUTaTHUHT paHTH OY SIIMJ, aHUK CYIOKJIAHHII XapopaTHIa 3ra smac.
JlepuBatorpamMmaiiap TaxJIWJIM HaTWXKacWJa YHUHT MOJIEKYJacu CYBCU3 OYIUIIM
AHUKJIAHIH.

2.2. Muc(Il)-mafbMUTATHUHT aMUAJIap OMJIAH KOOPAUHALMOH OMPHKMAJIapHU
CHHTE3HU

KoopnuHannon OupukManap CMHTE3W yYyH SHT Kyjail Ba camapald MeXaHo-
KUMEBHUM ycynjaH GoilianaHuk YyHKH Oy ycCysjia KMCKa BaKT MYMAA IOKOPU YHYM
OWIaH Typiu TapKUOJIM KOMIUIEKC OMpUKMAanap CHHTE3 KWJIMII MYMKUH. MexaHo-
KUMEBUN yCyJ TaHJaaWK. ByHmal ycyjaHW TaHJAIMMHM3HUHT cababu mryHaaku, Oy
yCyd XO3Uplla KEHr KYJUIAaHWIaJWraH WIFOp ycyiapaaH Oupu XucoOjaHaau.
byngan Tamkapu KaTTUK (a3anu CUHTE3NTapHU amajira OIIMPUII CcaMapaiu
ycyuiapaaH Oupu OYnu0, CHHTE3 KWIMHTAH MOJJAJIApHUHT YHYMH Ba TO3aJUK
Japakacu 1Kopu 0ynaau.

Muc(Il)-nanbMUTaTHUHT aMujjiap OWIaH  KOOPAMHAIIMOH OUpUKMalapuHU
CUHTE3 KWW METOANKACH KyHuaaruyia:

Muc(Il)-maibMuTaTHUHT aMuajiap OwiaH KOOPJAWHAIIMOH OWpUKMaIapu
CUHTE3U MEXaHO-KMMEBHUH ycynna 1:2 mMonp HuUcOaT/IapAa XOHa XapopaTujia YAHHU
XaBOHYAJAa MYHTa3aM apaslalliTUPHUII OpKainu onub Oopwinu. byHaa s3KkBUMOSp
HucObarna onuHran wuc(ll)-manemurar Ba amuIap apanammMacu XOBOHYAJA
apanamTHpUINO BaKTU-BAaKTH OWJIaH XOBOHYA Ba 9J3rW4Y fo3acura EmuIraH
MO IaJIapHU CKaIbIeNb Ounan To3anad typuwinu. bynna 15 MunyT apanamtupuirad,
5 MUHYT XOBOHYA Ba 93TWY CKaJbIENb OWIAH TO3ajaHAJW Ba apalAlITUPHIN SHA
naBoM Kwiaupwiau. by kapaén kammaa 12 mapra takpopnanamu. 10 mapra
TaKpopJalllaH KeWWH apajamma y3rapmac TapkuOra sra 6ynmb xonmau, Oy aca ¥3

HaBOaTUAA JOMMUN TAPKUOIHM OMPUKMa XOCHII OYITaHUAaH 1amoyat Oepaiu.
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bapya amuomansMUATATIN KOOPAUHAIIMOH OMpHKMajap OUp XUl METOAHMKasa
CUHTE3 KWIMHIWA. DBUTHpPYB MajakaBWil WINWMHA Oa)Xapwill JaBOMHUAA KyHUmarua
MOIaNiap CHHTE3 KUJIUH/IN:

Cu(C15H3:C0O0),22CONHy); onui yuyn 2,304 r Cu(CysH3COO), vu 0,48 ¢
kapbamuj OwiaH XOHa IIApouTHaa 3 coaT JaBOMHUJAa YMHHM XOBOHYAJA
apaJlalITHPIUK.

Cu(Cy5H3:CO0),2CS(NH,),; cunre3 kummm yuayH 2,304r Cu(CysH3CO0),
Hu 0,608 r Twokapbamuj OunaH XOHa IMapoUTHIa 3 coaT JaBOMMJIA UYUHHHU
XOBOHYA/Ia apajalliTHPIUK.

Cu(C5H31C0O0);2NO;NHCONH,;H,O  Hm  cunre3 kumumaa  2,304r
Cu(Cy5H3,COQ0),; um 0,832 r HuTpokapOaMuj OWIaH XOHA IIAPOMTHIA 3 COAT
JaBOMUJIa YNHHUA XOBOHYAJ A Kyd OWIIaH 33U0 apajaliTHPIUK.

OnwHraHn OWpPUKMaJIADHUHT S3JIEMEHT TaXJIMJIM HaTWXalapu jkajasain 1 ma

KCIITUPUJITAH.

Kansaa 1.
Muc(Il)-naapmuraruaunr kapoamua (K), Tmoxkapoamun (TK) Ba
nutpoxkapoamua (HK) Omiian Xxocus1 KMJIraH KOMIUIEKC OMPUKMAJTAPUHUHT
3JIeMEeHT TaXJIWIN HATHKAJIApH

(H.JI-H - C15H31COO_)

bupukma Me% C% H% N% S%
Xuc. | Tom. | Xuc. | Tom. Xuc. | Tom. | Xwuc. Ton. | Xuc. | Tom.
Cu(ITn-u)2 2K 9,20 |[9,18 | 5520 |62,07 |10,34 |10,22 | 7,05 7,08 - -
Cu(Iln-uH)22TK 8,80 |[8,68 |59,34 |59,28 |9,85 [9,80 |7,69 7,54 | 8,79 | 8,65

Cu(Iln-u)22HK'H,O | 7,98 7,89 | 53,88 | 53,77 |9,75 |95 |10,47 |10,32 -

1. OnuHran OMpUKMaJaAPHUHT (PU3MK — KUMEBHUH TAXJIWIU

3.1. OiuHran OMPpUKMaJAPHUHT TEPMHUK TAXJIUIU

Cu(C45H3,CO0),-2CONH); TapKUOJIH KOMIUJIEKCHUHT
JepeBaTOrpaMMacHHK  KHU3JUPHMIN Srpuuusuiiapu 182, 276, 308 nma yura
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sHAOTepMHUK Ba 422, 576, 758'C ma yurta sKk30TepMHK 3((deKTra 3ra SKAHIUTH
aHukKIaHAu. bupunum ¢ ekt Tabuatu KapdamMua MOJIEKYJACUHUHT IapyalaHUIIN
OowiaH 0ofnuK. MKKMHYM 3HIO0TEPMUK 3P (HEKTHUHT XapakTepu OMp BaKTHUHT y3HJa
KapOaMUJIHUHT TapYajlaHWUIIM Ba KOOPJAWHHPJIAHTAH IMaJbMUTAT aHUOHWHUHT
napyajaHumura acocianrad. HasOarnarum sHmoTtepMuk 3(Q@QEKTHUHT Ky3aTHINLIN
KapOaMujJ  MOJICKYJAJapUHUHT  [MapYyaJlaHWIId Ba  MaJbMUTAT TyPYXUHHUHT
ASCTPYKIMSICH JaBOM Kuiaérranu OwnaH Oornuk. KeiimHuanuk siHa Temmepartypa
KYTApUIMIIN TIapyajaHUIl MAaxCyJOTAapUHUHT EHUIIMra onub Kenamu. EHum
srpuumsukiapuaa 50-800°'C  wnrepBanga ymymmuii Macca Kamaiimmm 88,45% Hu
tamkui Kuiaau. by CuO xocui 6ynuinm OuiiaH TyIIUHTUPUIA]IH.
Cu(Cy5H3;C0O0),2CS(NH,),; OMprKMaHUHT KH3JIHPHIN Srpuuu3ukiapu 125,
250, 357" pa supgorepmuk 3ddekrtra sra Ba 420, 528, 668 Ba755C na dK30TEpPMUK
addekrnapra acocnanaau. bupuHunm 3ddext THOkKapOamMHua ~ MOJIEKYJIACHHU
mapyananummura Moc Kenmaad. 358°C  jmarm sHI0d(GEKT NaIbMHUTAT TYPYXHHH
napyajaHuIny OounutaHumuHu Kypcatagu. Konran sddexrinap mnapyanaHuiiiaH
XOCUJ ~ OymamuraH  MaxcylnoTiapHu  EHumura Moc kemand.  HasOatmaru
TepMOdDPEeKTIApHUHT TaOMATH  KOMIUIEKCHUHT OPTraHMK KHUCMH TapYyalaHUIId
Omnan Oormukaup. 870°C ma maccaHMHr yMmymui Kamaiinmm skamu 78,10% nHu
Tamkui Kwiaan. by ¥3 naB6aruna CuSO,4 xocwit 6Ynuim Ouiian OOFIIHK.
Cu(C5H31C0O0),2NO,NHCONH»-H,0 KOOPJMHAIIMOH OMpPUKMaHUHT
JIepuBaTorpaMmacua 3 Ta 92HAO Ba 2 Ta dKk303ddexTnap Kys3aTuiaaiau.
Duposddexrmap: 105, 200, 343°C; sk3oadhdextaap: 690 Ba 800°C. bupuHuu
09 PeKT Oup MoJeKyIa CyBHUHT YUKHO KETUIW OWJaH TYIMIUHTHpUiIaau. bynna
TT srpu unsuknapu O6yiinya MaccaHUHT Kamaitumm 2,26 % Hu, Xxucobmanranaa 2,24
% uu Tamkun Kuiaau. Kevnaru sunodgdextiaap HUTpokapOaMuIHU apyajiaHUIINTa
MOC KeJica, YYMHYH SHA03(P(GEKT MaabMUTAT TYPYyX MapYaIaHHIINATA MOC KeJaju.
Dk303hdekrnap opranuk KaTmamMmHUHT UM Ba CUO Xocui Oynumu OuiiaH OOFIIHK.
80-870 °C rtemmeparypa MHTEpBalIHMIa MaccaHMHI ymymuil kamaimmm 90,1% Hu

Tarkui1 Kuan [ ].
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3.2. OAMHrad MOJJIAJIAPHUHT KBAHT-KUMEBHUI TaXJIWIH

KBanroxuméBuii xucoomanutap Hyper Chem 8.07 nactypuaa onub 6opriiay.
Cu(CsH;5,CO0),; CO(NH,);  xoopauHamwioH  OUpPHKMAacH  y49yH  MaTeMaTHK
MOJISIUIAIITHPUINHUHT  Semi-empirical (spum sMmmupuk) ycynunaan (oiganaHIvK.
I'eomerpux ontumamtamtupumr MOPAC PM-3  pactrypupa onu® OGopunaw.
Texmupum nuanazonu 0,1 kxan/(A'Monw) sHeprus Kamamu Ounan 11725 nmxmnga
o6opau. OnTuman MosieKyJsa makiay 226 MUKIga SHT KaM 3Heprust 0yinya TOMWIIN.

OnuHrad HaTWKajap Kyiujaaruya:

HyperChem log start -- Mon Jun 13 16:50:23 2011.

Geometry optimization, SemiEmpirical, molecule = (untitled).

PM3

PolakRibiere optimizer

Convergence limit = 0.0100000 Iteration limit = 50

Accelerate convergence = YES

Optimization algorithm = Polak-Ribiere

Criterion of RMS gradient = 0.1000 kcal/(A mol) Maximum cycles = 1725
RHF Calculation:

Doublet state calculation

The half-electron approximation will be used

Number of electrons = 273

Number of Double Occupied Levels = 136

Number of Single Occupied Levels =1

WARNING message received from node=0:

The optimized geometry may not correspond to the geometry with the minimum
energy because of the half electron approximation.

Charge on the System =0

Total Orbitals = 255

Starting PM3 calculation with 255 orbitals

E=0.0000 Grad=0.000 Conv=NO(0 cycles 0 points) [Iter=1 Diff=47979.44190]
E=0.0000 Grad=0.000 Conv=NO(0 cycles 0 points) [Iter=2 Diff=42517.47173]
E=0.0000 Grad=0.000 Conv=NO(0 cycles 0 points) [Iter=3 Diff=79388.99080]
E=0.0000 Grad=0.000 Conv=NO(0 cycles 0 points) [Iter=4 Diff=4457.82612]

E=0.0000 Grad=0.000 Conv=NO(0 cycles 0 points) [Iter=5 Diff=13515.67673]
E=0.0000 Grad=0.000 Conv=NO(0 cycles 0 points) [Iter=6 Diff=16849.10502]
E=0.0000 Grad=0.000 Conv=NO(0 cycles 0 points) [Iter=7 Diff=7054.10610]

E=0.0000 Grad=0.000 Conv=NO(0 cycles 0 points) [Iter=8 Diff=11233.42354]
E=0.0000 Grad=0.000 Conv=NO(0 cycles 0 points) [Iter=9 Diff=10816.01397]
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E=0.0000 Grad=0.000 Conv=NO(0 cycles 0 points) [Iter=10 Diff=4972.72840]
E=0.0000 Grad=0.000 Conv=NO(0 cycles 0 points) [Iter=11 Diff=7806.16085]
E=0.0000 Grad=0.000 Conv=NO(0 cycles 0 points) [Iter=12 Diff=9058.87100]
E=0.0000 Grad=0.000 Conv=NO(0 cycles 0 points) [Iter=13 Diff=3202.64578]
E=0.0000 Grad=0.000 Conv=NO(0 cycles 0 points) [Iter=14 Diff=9593.87517]
E=0.0000 Grad=0.000 Conv=NO(0 cycles 0 points) [Iter=15 Diff=6419.64737]
E=0.0000 Grad=0.000 Conv=NO(0 cycles 0 points) [Iter=16 Diff=664.76459]
E=0.0000 Grad=0.000 Conv=NO(0 cycles 0 points) [Iter=17 Diff=3110.70374]
E=0.0000 Grad=0.000 Conv=NO(0 cycles 0 points) [Iter=18 Diff=1726.12685]
E=0.0000 Grad=0.000 Conv=NO(0 cycles 0 points) [Iter=19 Diff=602.51852]
E=0.0000 Grad=0.000 Conv=NO(0 cycles 0 points) [Iter=20 Diff=642.71140]
E=0.0000 Grad=0.000 Conv=NO(0 cycles 0 points) [Iter=21 Diff=3007.51361]
E=0.0000 Grad=0.000 Conv=NO(0 cycles 0 points) [Iter=22 Diff=2946.75722]
E=0.0000 Grad=0.000 Conv=NO(0 cycles 0 points) [Iter=23 Diff=6259.00746]
E=0.0000 Grad=0.000 Conv=NO(0 cycles 0 points) [Iter=24 Diff=8161.33129]
E=0.0000 Grad=0.000 Conv=NO(0 cycles 0 points) [Iter=25 Diff=3036.72193]
E=0.0000 Grad=0.000 Conv=NO(0 cycles 0 points) [Iter=26 Diff=417.12431]
E=0.0000 Grad=0.000 Conv=NO(0 cycles 0 points) [Iter=27 Diff=300.80624]
E=0.0000 Grad=0.000 Conv=NO(0 cycles 0 points) [Iter=28 Diff=141.56412]
E=0.0000 Grad=0.000 Conv=NO(0 cycles 0 points) [Iter=29 Diff=136.32715]
E=0.0000 Grad=0.000 Conv=NO(0 cycles 0 points) [Iter=30 Diff=93.04916]
E=0.0000 Grad=0.000 Conv=NO(0 cycles 0 points) [Iter=31 Diff=62.26019]
E=0.0000 Grad=0.000 Conv=NO(0 cycles 0 points) [Iter=32 Diff=21.45469]
E=0.0000 Grad=0.000 Conv=NO(0 cycles 0 points) [Iter=33 Diff=20.47216]
E=0.0000 Grad=0.000 Conv=NO(0 cycles 0 points) [Iter=34 Diff=19.31798]
E=0.0000 Grad=0.000 Conv=NO(0 cycles 0 points) [Iter=35 Diff=11.33965]
E=0.0000 Grad=0.000 Conv=NO(0 cycles 0 points) [Iter=36 Diff=6.53228]
E=0.0000 Grad=0.000 Conv=NO(0 cycles 0 points) [Iter=37 Diff=0.36077]
E=0.0000 Grad=0.000 Conv=NO(0 cycles 0 points) [Iter=38 Diff=0.09919]
E=0.0000 Grad=0.000 Conv=NO(0 cycles 0 points) [Iter=39 Diff=0.02854]
E=0.0000 Grad=0.000 Conv=NO(0 cycles 0 points) [Iter=40 Diff=0.00834]
E=-10867.0566 Grad=0.074 Conv=YES(0 cycles 1 points) [Iter=1 Diff=0.00006]

ENERGIES AND GRADIENT

Total Energy = -200964.9651787 (kcal/mol)
Total Energy = -320.251663135 (a.u.)

Binding Energy = -10867.0540747 (kcal/mol)
Isolated Atomic Energy =-190097.9111040 (kcal/mol)
Electronic Energy = -1863378.3745618 (kcal/mol)
Core-Core Interaction = 1662413.4093831 (kcal/mol)
HE Energy Correction = -44.5090914 (kcal/mol)
Heat of Formation = -519.6000747 (kcal/mol)
Gradient = 0.0710679 (kcal/mol/Ang)
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C1l

Symmetry:

Eigenvalue:

Symmetry:

Eigenvalue:

Symmetry:

Eigenvalue:

Symmetry:

Eigenvalue:

Symmetry:

Eigenvalue:

Symmetry:

Eigenvalue:

Symmetry:

Eigenvalue:

Symmetry:

Eigenvalue:

Symmetry:

Eigenvalue:

Symmetry:
Eigenvalue

Symmetry:
Eigenvalue

Symmetry:
Eigenvalue

Symmetry:
Eigenvalue

Symmetry:
Eigenvalue

MOLECULAR POINT GROUP

EIGENVALUES(eV)

1A
-40.944122

2 A 3A
-40.874340

4 A
-40.266766

6A
-38.984085

7A 8A 9A
-37.682541 -37.458370

11 A 12 A 13 A 14 A
-35.222233 -35.179993 -33.617859

16 A 17 A 18 A 19 A
-32.720490 -31.272268 -31.222746

21 A 22 A 23 A 24 A
-28.063053 -27.881168 -27.739969

26 A 27 A 28 A 29 A
-25.374903 -23.325155 -23.304234

31A 32A 33A 34 A
-21.694084 -21.672997 -21.269152

36 A 37 A 38 A 39 A
-20.863081 -20.811255 -20.717903

41 A 42 A 43 A 44 A
-20.180334 -20.118876 -20.067623

46 A 47 A 48 A 49 A
-19.110147 -18.480719 -18.320341

51 A 52 A 53 A 54 A
-17.641441 -17.551836 -17.500074

56 A ST A 58 A S9 A
-17.159191 -17.086628 -16.647734

61 A 62 A 63 A 64 A
-16.234859 -16.146606 -15.860432

66 A 67 A 68 A 69 A
-15.629070 -15.590164 -15.471971

26

SA
-40.087807

10 A
-37.346283

15A
-33.440800

20 A
-30.215469

25 A
-27.698759

30A
-21.779676

35A
-21.221779

40 A
-20.264957

45 A
-19.902296

S50 A
-17.991180

S5 A
-17.317907

60 A
-16.603960

65 A
-15.780807

70 A
-15.403517

-39.154343

-37.144871

-32.751301

-30.183100

-25.425352

-21.721811

-20.899271

-20.234520

-19.527752

-17.744387

-17.311031

-16.349373

-15.669185

-15.279029



Symmetry:
Eigenvalue

Symmetry:
Eigenvalue

Symmetry:
Eigenvalue

Symmetry:
Eigenvalue

Symmetry:
Eigenvalue

Symmetry:
Eigenvalue

Symmetry:
Eigenvalue

Symmetry:
Eigenvalue

Symmetry:
Eigenvalue

Symmetry:
Eigenvalue

Symmetry:
Eigenvalue

Symmetry:
Eigenvalue

Symmetry:
Eigenvalue

Symmetry:

Eigenvalue:

Symmetry:

Eigenvalue:

1A

2A

73 A

74 A

: -15.233742 -15.069880 -15.039721

76 A

7MTA

78 A

79 A

1 -14.862419 -14.811436 -14.748157

81 A

82 A

83 A

84 A

: -14.390887 -14.299155 -14.219884

86 A

87 A

88 A

89 A

: -13.864989 -13.719049 -13.683085

91 A

92 A

93 A

94 A

: -13.413027 -13.315225 -13.172314

96 A

97 A

98 A

99 A

: -12.895912 -12.867008 -12.801511

101 A

102 A

103 A

104 A

75 A
-15.024907

80 A
-14.682978

85 A
-14.154158

90 A
-13.564161

95 A
-13.139102

100 A
-12.727499

105 A

1 -12.647183 -12.522822 -12.464850 -12.422815

106 A

107 A

108 A

109 A

110 A

: -12.312244 -12.274163 -12.258214 -12.230670

111 A

112 A

113 A

114 A

115 A

: -12.182286 -11.963017 -11.892242 -11.839921

116 A

117 A

118 A

119 A

120 A

: -11.759009 -11.710663 -11.608726 -11.532800

121 A

122 A

123 A

124 A

125 A

: -11.398894 -11.381761 -11.328804 -11.324615

126 A

127 A

128 A

129 A

130 A

0 -11.291919 -11.278160 -11.135314 -10.822437

131 A

132 A

133 A

: -10.568640 -10.409647 -10.137188

136 A
-8.104438

141 A
1.283925

137 A
-3.563055

142 A
1.693118

138 A

143 A

0.887650

1.851962

27

134 A

139 A

144 A

135 A
-9.855110

140 A
0.936746

145 A
2.539148

-14.982162

-14.444465

-14.060891

-13.451311

-13.113725

-12.684319

-12.366020

-12.195832

-11.808621

-11.472618

-11.299649

-10.677705

-9.815126

1.214541

2.645061



Symmetry:

Eigenvalue:

Symmetry:

Eigenvalue:

Symmetry:

Eigenvalue:

Symmetry:

Eigenvalue:

Symmetry:

Eigenvalue:

Symmetry:

Eigenvalue:

Symmetry:

Eigenvalue:

Symmetry:

Eigenvalue:

Symmetry:

Eigenvalue:

Symmetry:

Eigenvalue:

Symmetry:

Eigenvalue:

Symmetry:

Eigenvalue:

Symmetry:

Eigenvalue:

Symmetry:

Eigenvalue:

Symmetry:

Eigenvalue:

146 A
2.916745

147 A 148 A 149 A 150 A
2.956376 3.050893 3.098307 3.274388
151 A 152 A 153 A 154 A 155 A
3.327290 3.332688 3.404892 3.452338 3.489965
156 A
3.521239

157 A 158 A 159 A 160 A
3.573590 3.57/7/387 3.613896 3.652487

161 A
3.668822

162 A 163 A 164 A 165 A
3.701115 3.742411 3.782203 3.829571

166 A
3.841857

167 A 168 A 169 A 170 A
3.863174 3.873017 3.879906 3.903960

171 A
3.922247

172 A 173 A 174 A
3.947927  3.959587

175 A
3.966243 3.972868

176 A 177 A 178 A 179 A 180 A
3.981928 3.994692 3.998199 4.015358 4.015536

181 A 182 A 183 A 184 A 185 A
4.031474 4.032294 4.041685 4.047076 4.051283

186 A 187 A 188 A 189 A 190 A
4.058863 4.068535 4.080102 4.084513 4.096713

191 A 192 A 193 A 194 A 195 A
4108404 4.153586 4.163993 4.185920 4.196150

196 A 197 A 198 A 199 A 200 A
4202273 4.223850 4.326737 4.343447 4.365910

201 A 202 A 203 A 204 A 205 A
4389224 4.400271 4.436923 4.477282 4.489917

206 A 207 A 208 A 209 A 210 A
4520466 4.555722 4.574012 4.612477 4.622876

211 A
4.635027

212 A 213 A 214 A 215 A
4.638764 4.653342 4.660413 4.687622

216 A 217 A 218 A 219 A 220 A
4.754070 4.792380 4.800431 4.810956 4.837036
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Symmetry:

Eigenvalue:

Symmetry:

Eigenvalue:

Symmetry:

Eigenvalue:

Symmetry:

Eigenvalue:

Symmetry:

Eigenvalue:

Symmetry:

Eigenvalue:

Symmetry:

Eigenvalue:

221 A 222 A

4860764 4.873805 4.913076 4.928971

226 A 227 A

4982055 4.983329 4.987898 5.029378 5.035123

231 A 232 A

5.045220 5.079205 5.122326 5.143979 5.151035

236 A 237 A

5.158742 5.185689 5.191263 5.198225 5.270493

241 A 242 A

5.273919 5.302548 5.304396 5.843175 5.937810

246 A 247 A

6.006700 6.068833 6.393682 6.451420 6.849599

251 A 252 A

7.160866 7.925018 8.794660 9.458592 9.613062

223 A 224 A 225 A

228 A 229 A 230 A

233 A 234 A 235 A

238 A 239 A 240 A

243 A 244 A 245 A

248 A 249 A 250 A

253 A 254 A 255 A

4.929634

AO:

AO:

AO:

AO:

AO:

AO:

AO:

AO:

ATOMIC ORBITAL ELECTRON POPULATIONS
27 SCu 27 PxCu 27 PyCu 27 PzCu 27Dz2Cu
0.524164 0.351169 0.450815 0.333363 1.899517

2/ DxzCu 27DyzCu 27Dx2Cu 27/DxyCu 2 S C
1.969615 1.929954 1.967118 1.716878 1.256683

2PxC 2PyC 2PzC 3 SN 3PxN
0.840945 0.917151 0.906882 1.373304 1.544314

3Py N 3PzN 4 SO 4PxO 4PyO
0.983618 1.056574 1.818014 1.375263 1.194866

4PzO 5 SN 5PXN 5PyN 5PzN
1.844455 1.370946 1.017724 1.265567 1.308698

6 SC 6PxC 6PyC 6PZC 7 SN
1.257167 0.910553 0.882976 0.863448 1.374091

7TPx N 7Py N 7PzN 8 SO 8PxO
0.987409 1.258822 1.340439 1.816606 1.707618

8PyO 8PzO 9SC 9PxC 9PyC
29



AO:

AO:

AO:

AO:

AO:

AO:

AO:

AO:

AO:

AO:

AO:

AO:

AO:

AO:

AO:

1.381855

9 Pz C
1.000862

11 S C
1.163000

12 Px C
0.994981

13 Py C
0.945553

14 Pz C
0.998319

16 SC
1.162905

17 Px C
0.994912

18 Py C
0.945330

19 Pz C
0.998756

21 S C
1.162424

22 Px C
0.990857

23 Py C
0.943868

24 Pz C
0.861096

26 SO
1.849593

1 Px N

1.318683

1.138374

10 SC 10 Px C

1.158628

11 Px C
0.994807

12 Py C
0.945586

13 Pz C
0.998400

15 S C
1.162454

16 Px C
0.995970

17 Py C
0.945904

18 Pz C
0.998860

20 S C
1.162978

21 Px C
0.991082

22 Py C
0.931797

23 Pz C
1.012379

25 SO
1.845125

26 Px O
1.431661

1 Py N

0.993725

11 Py C
0.946211

12 Pz C
0.998636

14 S C
1.162769

15 Px C
0.995496

16 Py C
0.945281

17 Pz C
0.997856

19 S C
1.162085

20 Px C
0.993300

21 Py C
0.948101

22 Pz C
1.012284

24 S C
1.201900

25 Px O
1.640958

26 Py O
1.446123

0.992130

0.977956

10 Py C 10 Pz C

0.948016

11 Pz C
0.999087

13 S C
1.162509

14 Px C
0.995580

15 Py C
0.945616

16 Pz C
0.998282

18 S C
1.162967

19 Px C
0.993189

20 Py C
0.944746

21 Pz C
1.000059

23 S C
1.153943

24 Px C
0.797747

25 Py O
1.534795

26 Pz O
1.564281

0.997420

12 S C
1.162567

13 Px C
0.995256

14 Py C
0.945369

15 Pz C
0.997836

17 S C
1.162227

18 Px C
0.995426

19 Py C
0.946634

20 Pz C
1.001127

22 S C
1.160228

23 Px C
0.990289

24 Py C
0.785881

25 Pz O
1.203835

1 SN
1.372832

1PzN 28 SC 28 PxC

30



AO:

AO:

AO:

AO:

AO:

AO:

AO:

AO:

AO:

AO:

AO:

AO:

AO:

AO:

AO:

1.561187

28 Py C
0.956583

29 Pz C
0.988619

31 SC
1.162481

32 Px C
0.989046

33 Py C
0.960513

34 Pz C
0.990916

36 SC
1.162669

37 Px C
0.985088

38 Py C
0.959497

39 Pz C
0.994879

41 S C
1.159764

4?2 Px C
1.009011

43 Py C
0.866360

44 Pz O
1.533117

0.997491

28 Pz C
1.006025

30 SC
1.163060

31 Px C
0.988567

32 Py C
0.960143

33 Pz C
0.990736

35 SC
1.162489

36 Px C
0.987194

37 Py C
0.960747

38 Pz C
0.993638

40 S C
1.163077

41 Px C
0.976578

42 Py C
0.930076

43 Pz C
0.725938

45 S O
1.845756

1.027796

29 S C
1.158553

30 Px C
0.989878

31 Py C
0.960667

32 Pz C
0.990331

34 SC
1.162709

35 Px C
0.986816

36 Py C
0.960072

37 Pz C
0.993555

39 SC
1.162212

40 Px C
0.987095

41 Py C
0.966288

42 Pz C
1.005300

44 S O
1.847861

45 Px O
1.287889

46 SH 47 SH 48 S H

31

1.138325

29 Px C
0.987482

30 Py C
0.959598

31 Pz C
0.990022

33 SC
1.162495

34 Px C
0.988269

35 Py C
0.960559

36 Pz C
0.992069

38 S C
1.162759

39 Px C
0.982719

40 Py C
0.956795

41 Pz C
0.995677

43 S C
1.202795

44 Px O
1.423902

45 Py O
1.382707

1.008339

29 Py C
0.963150

30 Pz C
0.990690

32 SC
1.162639

33 Px C
0.987976

34 Py C
0.960227

35 Pz C
0.992013

37 SC
1.162390

38 Px C
0.986105

39 Py C
0.961650

40 Pz C
0.995114

42 S C
1.153498

43 Px C
0.849978

44 Py O
1.469733

45 Pz O
1.708940

49 SH 50 SH



AO:

AO:

AO:

AO:

AO:

AO:

AO:

AO:

AO:

AO:

AO:

AO:

AO:

0.932561

51 S H

0.966523

56 S H

0.962268

61 S H

0.949353

66 S H

0.948994

71 S H

0.948519

76 S H

0.948634

81 S H

0.953413

86 S H

0.962346

91 S H

0.949083

9% S H

0.948872

101 S H

0.948889

106 S H

0.949704

111 S H

0.949050

Atom Z Charge

27 29

X

-0.142593

0.967705

52 S H
0.920312

5/ S H
0.951664

62 S H
0.949250

67 S H
0.948825

72 S H
0.948941

77 S H
0.950965

82 S H
0.933382

87 S H
0.962363

92 S H
0.949143

97 S H
0.948969

102 S H

0.949415

107 S H

0.949178

112 S H

0.937453

0.925350

53 S H
0.965623

58 S H
0.951565

63 S H
0.948961

68 S H
0.949034

/3 S H
0.949697

/8 S H
0.947019

83 S H
0.925843

88 S H
0.951563

93 S H
0.949256

98 S H

0.966345 0.934299

54 SH 5 S H
0.962974  0.962315

59 SH 60 S H
0.949008 0.949101

64 SH 65 S H
0.949076  0.949232

69 SH 70 S H
0.949341 0.948917

4 SH 75 SH
0.948546  0.947790

79 SH 80 SH
0.945495 0.947775

8 SH 8 SH
0.921044  0.963050

89 SH 9 SH
0.951560 0.949120

94 SH 9 SH
0.949205 0.949058

9 S H 100 S H

0.949214  0.949050

103 S H 104 S H
0.949063 0.948184

108 S H 109 S H
0.946561 0.946485

113 S H 114 S H
0.930995 0.924642

0.948655

105 S H
0.948466

110 S H
0.950658

115 S H
0.931923

NET CHARGES AND COORDINATES

Coordinates(Angstrom)

y

2.98983

VA
-0.95536

32

Mass

2.01028  63.54000



Boovourwn

11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26

28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46

OO NO)NOoONO

N0 0D IO NI OO D

P OO OOOOOOOOOOO O OO O

0.078338
0.042191
-0.232597
0.037066
0.085855
0.039238
-0.224763
-0.109322
-0.097789
-0.103106
-0.101770
-0.101719
-0.102037
-0.101403
-0.102438
-0.100899
-0.102583
-0.100664
-0.102151
-0.101666
-0.095165
-0.100480
0.353375
-0.224713
-0.291657
0.040694
-0.109272
-0.097805
-0.103226
-0.101738
-0.102160
-0.101720
-0.102120
-0.101877
-0.102005
-0.101779
-0.102000
-0.101460
-0.102082
-0.098307
-0.097884
0.354929
-0.274613
-0.225291
0.067439

5.25224
5.21391
4.78890
3.05438
3.82438
5.23975
3.24401
-3.31914
-2.45981
-2.80754
-1.94654
-2.28961
-1.43501
-1.76818
-0.91289
-1.22895
-0.35324
-0.64628
0.27334
0.00531
0.97181
0.71490
1.68782
1.81775
2.50271
5.99511
-5.62003
-5.55404
-4.48471
-4.42085
-3.34547
-3.27659
-2.18811
-2.11134
-1.00266
-0.91841
0.21603
0.30274
1.46103
1.53341
2.71629
2.77911
1.82162
3.89248
5.85280

1.08716
1.87489
-0.07925
-2.21992
-1.71360
-1.85697
-1.00480
18.83228
17.74583
16.37874
15.28754
13.92235
12.83023
11.46469
10.37768
9.00695
7.93654
6.55736
5.51407
4.12363
3.11296
1.71157
0.72605
0.52015
0.01028
1.54029
-17.12971
-15.64921
-15.33768
-13.84912
-13.54243
-12.05502
-11.75317
-10.26606
-9.96578
-8.47900
-8.18055
-6.69553
-6.40535
-4.92919
-4.66341
-3.23468
-2.55405
-2.54640
0.98813
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2.06045
3.24406
2.04327
5.93692
4.85207
487721
3.99653
0.06392
0.67021
0.10283
0.71804
0.14370
0.76622
0.18571
0.81627
0.23852
0.86948
0.30030
0.91441
0.36042
0.95812
0.42529
1.00913
2.29527
0.33904
0.93483
-8.05422
-1.75442
-6.71978
-6.41842
-5.38907
-5.08358
-4.06630
-3.76092
-2.76538
-2.45996
-1.49361
-1.17901
-0.23875
0.12016
1.03784
1.49594
1.99630
1.47455
0.11795

12.01100
14.00700
15.99900
14.00700
12.01100
14.00700
15.99900
12.01100

12.01100
12.01100
12.01100
12.01100
12.01100
12.01100
12.01100

12.01100
12.01100
12.01100
12.01100
12.01100
12.01100
12.01100
12.01100
15.99900
15.99900
14.00700

12.01100
12.01100
12.01100
12.01100
12.01100
12.01100
12.01100
12.01100
12.01100
12.01100
12.01100
12.01100
12.01100
12.01100
12.01100
12.01100
15.99900
15.99900
1.00800



47
48
49
50
o1
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91

PR RPRRPRRPRRPRRPRPRPRPRPRPRPRPEPRPRRPRRPRRPRPRPRPRPREPRPRRRPRPRRPRRPRPRRRERRPRRERREPRRPERRRRERRERRRRERRR

0.032295
0.074650
0.033655
0.065701
0.033477
0.079688
0.034377
0.037026
0.037685
0.037732
0.048336
0.048435
0.050992
0.050899
0.050647
0.050750
0.051039
0.050924
0.050768
0.051006
0.051175
0.050966
0.050659
0.051083
0.051481
0.051059
0.050303
0.051454
0.052210
0.051366
0.049035
0.052981
0.054505
0.052225
0.046587
0.066618
0.074157
0.078956
0.036950
0.037654
0.037637
0.048437
0.048440
0.050880
0.050917

5.90306
4.55710
5.12229
2.07172
3.36377
5.68382
5.54560
-3.06411
-3.19305
-4.38621
-1.38857
-2.58069
-3.88017
-2.68249
-0.87389
-2.07673
-3.36373
-2.15257
-0.36060
-1.57810
-2.84271
-1.62090
0.16112
-1.06509
-2.29908
-1.08537
0.71589
-0.50015
-1.70544
-0.52834
1.33122
0.15365
-1.04044
0.09421
2.01456
0.88869
0.78102
-0.31407
-6.39216
-4.66593
-5.85627
-5.35286
-6.53994
-4.68431
-3.49782

2.51467
1.54487
2.85153
-2.19919
-3.10047
-1.58134
-2.75163
19.81779
18.88777
18.66129
17.96657
17.73847
16.15953
16.38481
15.51123
15.27916
13.70186
13.92977
13.05557
12.81878
11.23882
11.47391
10.61090
10.36780
8.76469
9.01626
8.18781
7.92865
6.28675
6.56712
5.79322
5.50875
3.82347
4.12955
3.41486
3.11943
1.69832
1.38335
-17.35079
-17.50664
-17.71494
-15.08310
-15.29108
-15.90481
-15.69437

34

0.75328
3.91712
3.07489
5.77536
6.28344
4.02826
5.18863
0.47425
-1.02568
0.25976
0.49104
1.77190
0.27793
-0.99878
0.54829
1.81910
0.30762
-0.95651
0.60946
1.86579
0.33918
-0.91319
0.66809
1.91461
0.39615
-0.86075
0.71539
1.96854
0.48335
-0.80196
0.73223
2.01692
0.57301
-0.74470
0.73386
2.06387
-0.68118
0.67443
-8.80208
-8.44623
-7.15547
-8.68571
-7.39664
-5.78814
-7.07795

1.00800
1.00800
1.00800
1.00800
1.00800
1.00800
1.00800
1.00800
1.00800
1.00800
1.00800
1.00800
1.00800
1.00800
1.00800
1.00800
1.00800
1.00800
1.00800
1.00800
1.00800
1.00800
1.00800
1.00800
1.00800
1.00800
1.00800
1.00800
1.00800
1.00800
1.00800
1.00800
1.00800
1.00800
1.00800
1.00800
1.00800
1.00800
1.00800
1.00800
1.00800
1.00800
1.00800
1.00800
1.00800



92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115

Atom Z
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2
3
4
5
6
7
8
9
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11
12
13
14
15
16
17

PR RPRRRRRERR

PR RPRRPRRPRRPRRPRRPRRRERRRRRR

0.050857
0.050744
0.050795
0.050942
0.051128
0.051031
0.050786
0.050950
0.051345
0.051111
0.050585
0.050937
0.051816
0.051534
0.050296
0.050822
0.053439
0.053515
0.049342
0.050950
0.062547
0.069005
0.075358
0.068077

X y
-0.27957

0.20876
-0.05678
-0.02218

0.03888
-0.05531

0.00011
-0.01859
-0.01610

0.00607
0.00892
0.02367
0.01285
0.00746
0.01091
-0.00473
-0.01036

-4.22625
-5.40609
-3.54065
-2.36124
-3.09181
-4.25681
-2.37362
-1.20902
-1.94457
-3.08368
-1.17027
-0.03176
-0.77645
-1.87982
0.07655
1.17728
0.42055
-0.64919
1.35925
2.41391
1.62085
0.59030
3.66363
2.65832

-13.28160
-13.49329
-14.11097
-13.89998
-11.48509
-11.69882
-12.32217
-12.11260

-9.69514

-9.90940

-10.53555
-10.32616

-7.90634
-8.12339
-8.75811
-8.53367
-6.11393
-6.34657
-7.01370
-6.72924
-4.31680
-4.60724
-4.93574
-5.30944

-7.35090
-6.05525
-4.45742
-5.75383
-6.01658
-4.70727
-3.13280
-4.44298
-4.69669
-3.36540
-1.82912
-3.16190
-3.39871
-2.03777
-0.55727
-1.91907
-2.11553
-0.73036
0.68296
-0.70462
-0.79928
0.60560
0.52898
1.93728

ATOMIC GRADIENTS
Gradients(kcal/mol/Angstrom)

VA
0.13058
0.28717
0.01500
-0.08337
0.05167
0.07365
0.00672
0.02392
0.02676
-0.04549
-0.07508
-0.00567
0.05840
0.09266
0.08424
-0.03933
-0.11186

0.42557
0.02911
-0.07985

0.06703
0.01010
-0.20850
-0.00600
-0.19424
-0.00725

0.00450

0.00365

-0.00225

0.00472

0.04868
-0.00415

-0.06567

0.01932
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1.00800
1.00800
1.00800
1.00800
1.00800
1.00800
1.00800
1.00800
1.00800
1.00800
1.00800
1.00800
1.00800
1.00800
1.00800
1.00800
1.00800
1.00800
1.00800
1.00800
1.00800
1.00800
1.00800
1.00800



18
19
20
21
22
23
24
25
26

28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62

CO 00O OOOO OO OO

\‘

PP FRPFRPPRPPRPPRPPRPPPPPPPPPPOOOOODOODOODOOOOOOOOOOOOONOOOOOO

-0.02093
-0.02408
-0.05840
-0.00892
-0.02494
-0.04462
-0.03450
-0.15519
-0.00628
0.01451
0.00337
0.02709
0.03900
0.03731
-0.00328
-0.05471
-0.00739
0.03557
0.00745
0.02468
-0.00284
-0.05837
-0.03149
0.02250
0.06607
-0.26118
0.27283
-0.04683
0.15036
0.06234
0.00379
0.06254
-0.08367
0.12601
0.04428
-0.01398
0.03100
0.01378
-0.07363
0.02391
0.00670
0.00478
-0.01114
-0.01167
0.01160

-0.03923
0.09886
0.10483

-0.02193

-0.14126

-0.04488
0.08059

-0.08422
0.02309

0.10934

-0.00176
0.01139
0.02291
0.02592
0.05095
0.02925

-0.05579

-0.02582
0.01147

-0.00847

-0.04284

-0.03738

-0.03891

-0.03297

-0.07477
0.26729

-0.18725

-0.19309
0.02999

-0.14790
0.19729
0.01356
0.00244

-0.00485

-0.19885

-0.06419
0.09258
0.00290

-0.01951
0.01298
0.01714
0.03431
0.00919
0.04760
0.06249

0.00472
-0.03993
-0.00857

0.03564

0.02525
-0.09221

0.10554
-0.28084

0.01440
0.02263

0.00421
0.03796
0.04191
-0.00512
-0.02215

0.00173

0.00553
-0.00538
0.04270

0.03824

0.01023
-0.05541
-0.04367
-0.00158
-0.06185

0.32604
-0.12801
-0.19410
-0.01614

0.09490
-0.00619
0.03094

0.21883

0.18643
-0.05669
-0.06736
0.03604
-0.07421

0.02620
-0.00897
0.03831
-0.00496

0.01965

0.02483
-0.02459
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63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107

PR RPRRPRRPRRPRRPRRPRPRRPRPRPRRPREPRPRRPRRPRRPRPRRPRRPRRERRRERRERRPERRPRRRERRRRRERRRER

PR R RRRRR

0.03739
0.01900
0.05743
0.00255
-0.03594
0.00724
-0.00242
-0.01144
0.01493
0.00702
-0.07224
-0.00137
0.02988
-0.04540
-0.00032
-0.02318
-0.05574
-0.02202
-0.05721
0.01250
0.01989
0.08531
0.00207
0.00359
0.01018
0.03419
0.00002
0.00513
0.05007
-0.03815
0.01415
-0.00766
-0.04050
0.02643
-0.04035
-0.00742
0.01308
-0.01125
0.00634
-0.01889
-0.00639
-0.00202
0.06181
-0.00462
0.00542

0.02852
0.03775
0.00969
-0.01703
0.01403
0.03023
0.03105
-0.01317
-0.01338
0.03615
-0.02534
-0.03917
-0.01182
-0.00381
-0.03768
-0.03299
-0.04983
0.00142
0.05625
-0.01749
-0.00570
-0.00489
0.01748
-0.01242
-0.00687
-0.00450
0.00445
-0.00682
0.02840
0.01932
-0.01226
0.03334
-0.04653
-0.01996
0.03490
-0.04258
0.01644
0.00523
-0.01013
0.00216
-0.04230
-0.01420
-0.00853
-0.03312
-0.02738

0.02965
0.01791
-0.00522
0.05848
-0.00777
-0.04555
0.00922
-0.01729
-0.02699
0.01715
0.02768
-0.05718
0.01642
0.01926
-0.00946
0.00178
-0.02679
-0.01853
-0.03540
0.02139
0.04111
-0.00955

-0.01002
0.00265
0.00706
0.02061
0.01316
0.03956
0.01901
-0.02819
-0.03848
-0.05518
-0.02476
-0.03224
0.04087
0.06513
0.00157

0.03235
-0.02611
-0.03129
-0.00168
0.02566
0.03030
0.04333
0.03295
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108 1  0.04317
109 1 -0.06323
110 1  -0.00191
111 1  -0.01868
112 1 -0.02961
113 1 0.05491
114 1 0.05045
115 1 0.03642
Dipole (Debyes) x
Point-Chg. 2.205
sp Hybrid -2.149
pd Hybrid  -0.132
Sum -0.076

HyperChem log stop -- Mon Jun 13 16:51:37 2011.

0.00407 -0.00837
-0.02389 -0.04759
-0.01504 -0.03322
0.00409 -0.03515
-0.05990 -0.06184
0.02647 -0.01327
0.04912 -0.02384
0.00437 -0.14305
y z Total
1.061 2.217 3.302
-1.059 -1.982 3.109
-0.054 -0.128 0.192
-0.052 0.107 0.141
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XVYJOCA

1. YmOy koopauHauuMoH OMPUKMATAPHUHT KYMUYWIWIHA aHAaJUTUK KUMEna,
MEIUIMHAAA, KHUIUIOK XYKaJur'd Ba MIUIA0 YUKApPUIILA KEHI KYJUIAHWIMOKIA.
Anabuérnapna aMuJUIapHUHT MeTal  KapOOKCHJaTIapyu Xakuaa Kyaa o3
MabIyMOTJIAp KEITUpPWITaH. byHmaaH Xyjoca KWIMO IIYHW aWTHUII MYMKHHKH Oy
CUH(} KOOPAMHAIIMOH OMPHKMANap XOCHJ OYIWIIMHHUHT Y3WUTa XOCJIHTH, TY3WJIHIIH,
peakuMoH KOOWJIMATH Ba TYpiM XWI KYJUIAHWJAIl coXajapura Kypa *xyJla MyXuM
WJIMHUM Ba amMajvii axaMHsTra 3rajaup.

2. IOxopupa xenTupuiarad ajnabuéminap mapxugaH KYypuHUO TypuOAUKU
aMUJUIapHU TYpJU METajulap Ty3Japu OuiIaH XOCWJI KWITraH OMpHKManiapura KynruHa
unuiap Oarumanrad. AnudaTtuk, kapOOH, THOKAapOOH, apOMaTHK, TeTEPOLUKIUK
KUACTIOTaNap aMWJIApUHU alUAoJIuran cudaruaa rajioreHuf, cyiabdaT, HHUTpaT,
ponanuj, ¢bopMuar, anerar, TapTpaT TypyxJjap TyTraH MeTamiap OWjlaH KOMILUIEKC
OupukManapu cuHTe3 KuinuHrad. KapOookcun rypyx Meramn taduatura OOFINK X0Jiaa
Typiu4a KOOPAUHAIMSIIAHUIIIA MyYMKHH.

3. KapOokcunatnap, aifHMKca Typau XuJd aMujiap TYTraH MeTall
najibMHUTATIAPH, YlapJa UKKUTA aMUJl, TaIbMHUTAT UOHU Ba CYBHM MapKa3uil aToM
atpoduaa KOOPAMHALMSIAHUIIMHY Ypranum xkyaa Myxum. J[emax, wuc(ll)-
NaJbMUATATHUHT amMujyIap (ameramun, kapOoamua, HUTpokapOamu) OniIaH KOMILIEKC
OMpUKMaTApUHUHT CUHTE3W Ba yJIApHU TaxXJIWil KWIUII MaJbMHUTAT WMOHWHU
KOOpJMHAIMSIIAHUIIT ~ yCYJUIApM Ba KOMIUIEKC XOCWJI OYiIuIIWra TabCUPUHU
ypranumra épaam Oepaau. byHaaH Tamkapu sHTA OHOJIOTHK (Daosl MoJgagap OJIUIIT
MYMKHH, YYHKHA aMUIap OMoJIoTHK (Gaosl Moaaaiap XucobiaHaau, MaabMUTAT HOHH
sca KYNTHHA Mpenapariap TapKuoura Kupasu.

4. MexanokuméBuii  ycynaa wMuc(ll)-mamemMutaTHHHT 3 Ta  KOMIUIEKC
OWpukMajapu CHHTE3 KWIMHIW. OieMeHT Taxmwim  Epmamuma  muc(ll)-
NaJbMUTATHUHT aMuajiap OWIaH KOMIUIEKC OWpPHKMATapUHUHT TapKuOu Ba
TY3WIHIIA YPTaHUIIH.

5. CuHTEe3 KWJIMHTaH KOOPAMHALMOH OMpHUKMAallap TEPMHUK TaxJIMJI KUJIUHHO

0ab3u TEPMOJIU3 MaXCYJIOTIApHU UACHTUPUKALNSA KUITHHIH.
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6. KBanT-kuMEBMI Taxwiuiap HAaTHXKacuJa CHUHTE3 KWIMHTAH KOMIUIEKC
OupuKMaapHUHT (Ha30BUN TY3WUJIUIIU, OOF Y3YHIIUKIApH, BAJICHT OOFJIap opacuaaru

Oypyakiiapu aHUKJIaH/IH.
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	Мис(II)-пальмитатининг карбамид (K), тиокарбамид (TK)  ва нитрокарбамид (НК) билан ҳосил қилган комплекс бирикмаларининг элемент таҳлили натижалари
	(Пл-Н -  С15Н31СОО-)
	13. О.Т.Азизов, А.Т.Дуйсебекова, О.В.Мячина, Т.А.Азизов, Г.Г.Сулейманова, Х.М.Азизжанов, Ш.Б.Хасанов. Квантовохимическое исследование электронной структуры и реакционной способности ряда свободных и координированных молекул N, O, S – содержащих органи...



