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CTPOEHUE OPITAHUYECKUX 5
N ANIEMEHTOOPIrAHUYECKUX COEAUHEHUA

B.B. lLlapymuH
HOxHo-Ypanbckuli 2ocydapcmeeHHbIl yHuUsepcumem, 2. YenabuHck, Poccusi

Metonom pentrenocTpykrypHoro aHanusa (PCA) onpeneneHo crpoeHre BOCbMH OpIaH -
YEeCKHX M dJIeMEHTOOpraHnueckux coeauneHnii. PCA coenuHeHunit npoBoAnIN Ha aBTOMaTHyie-
CKOM  YeThIpeXKpyxHOM  mudpaktomerpe D8  Quest Bruker (MoK, -uznyuenue,
L = 0,71073 A, rpadurossii monoxpomarop) mnpu 293 K. Coemunenue [PhsPMe]
[RuCl,(DMSO0);] (1) P-1, a = 8,4181(3), b = 8,9389(3), ¢ = 11,1396(4) A, a = 69,754(1),
B = 81,913(2), y = 64,491(1) rpax., V = 709,75(4) A®, Z = 1. [PhsPCeH,CH,CN] CI - CHCI; (2),
P 21/n, a=9,846(6) A, b = 15,782(14) A, ¢ = 15,111(10) A, o = 90, B = 91,027(18), y = 90 rpan.,
V = 2348(3) A% Z = 4. Ph,ShOCgH4(NO,-4) (3), P-1, a = 11,101(6), b = 12,684(6),
¢ = 19,359(9) A, a = 80,973(17), = 80,17(2), y = 72,31(3) rpax., V = 2543(2) A% Z = 4.
(4-BrCgH,)s;Sh (4), P-1, a = 6,273(12), b = 12,83(2), ¢ = 13,26(3) A, a = 78,67(8),
B = 84,33(9), 7= 80,81(7) rpax., V = 1031(3) A%, Z = 2. Ph,PBr-H,0 (5), P-1, a = 10,025(10),
b = 10,676(10), ¢ = 10,706(13) A, o = 77,56(4), B = 71,80(4), y = 83,26(3) rpax., V = 1061(2)
A3, Z = 2. [4-MeOCgH,]5Sb (6), R-3, a = 13,27(3), b = 13,27(3), ¢ = 19,24(7) A, o = 77,56(4),
B =90, y = 120 rpax., V = 2935(20) A®, Z = 6. [PhsPCH,CH,CN-4]Cl, P 21/n, a = 9,456(6),
b = 14,733(9), ¢ = 16,271(9) A, a = 90, p = 104,83(2), y = 90 rpax., V = 2191(2) A% Z = 4.
[PhsPCH,OH]CI, P 21/c, a = 8,888(9), b = 17,795(19), ¢ = 11,278(12) A, o = 90, B = 99,52(4),
y =90 rpax., V=1759(3) A%, Z = 4.

Knioueswie crosa: cmpoenue, opeanuueckoe, s1emeHmopeanuyeckoe coeounenue, penmeae-
HOCMPYKMYPHBIU AHAU3.

[pu nosiBnenun B KOkHO-YpanbckoM rocyJapCTBEHHOM YHHBEPCHTETE COBPEMEHHOTO TU(PPAKTO-
MmeTpa D8 Quest BO3BMOKHOCTB OTpe/ieieHUs] KPUCTALTHYECKHX CTPYKTYP OpraHHYEeCcKHX, HeOpraHude-
CKHUX, KOOPJWHAIIMOHHBIX U JIIEMEHTOOPTAaHWYECKUX COEHMHEHWH HEU3MEpPHMO BO3POCHa, MO3TOMY
MIPEJICTABISIIOCh BOBMOXKHBIM OIPENIEUTh CTPOSHHE HE TOJBKO OCHOBHBIX KPUCTAJUIMYECKHX MPOIYK-
TOB PEAKIMii, HO 1 MUHOPHBIX, HHOT/Ia BBIACIAEMBIX U3 PEAKI[MOHHOW CMECH B CJIEIOBBIX KOJINYECTBAX,
a TaKKe HEKOTOPBIX NCXOIHBIX COSTUHEHU.

B mponomkenne u3ydeHHus CTPOSHHS MPOU3BOIHBIX JJIEMEHTOB B HACTOSIIEH paboTe BIIEpPBBIC UC-
CJIEJIOBaHO CTPOCHHE BOCHMH HEM3BECTHBIX paHee COeTUHEHNH.

IJKCNepUMEeHTAIbHAA YaCTh

PeHTreHOCTpYKTYpHBIN aHamM3 KpUCTALIOB coenuHenuit 1-8 mposoaunu Ha audpakromerpe D8
Quest pupmsr Bruker (Mo K,-usnyuenne, A 0,71073 A, rpadutossiii Monoxpomarop) ipu 293 K. C6op,
pelaKTUpOBaHUE JaHHBIX U YTOUHEHHE MApaMETPOB JIEMEHTAPHOH SUEHKH, a TaKKe yUeT MOTJIOIEHHS
nposeneHsbl mo nporpammam SMART u SAINT-Plus [1]. Bee pacuetst o onpeeieHHI0 U YTOYHSHUIO
CTpyKTYpHI BeIoHEHbI 110 niporpamMam SHELXL/PC [2] u OLEX2 [3]. CTpyKTyphI Onpe/ieieHbl mpsi-
MBIM METOAOM M YTOYHEHBI METOJIOM HaHMMEHBIINX KBAaJIPaTOB B aHU30TPOITHOM MPUOIMIKEHUH ISl He-
BOJIOPOJHBIX aTOMOB. OCHOBHBIE KpHCTaJUIOrpaduieckue AaHHbIE U PE3YJIbTaThl YTOUHEHUSI CTPYKTYP
1-8 npuBeaeHs! B Ta0I. 1, OCHOBHBIE JUIMHBI CBSI3€H M BaJICHTHBIE YIJIbI — B Ta0. 2.

[Nonuple TabNHIBI KOOPAMHAT aTOMOB, JUIMH CBsI3eH W BaJCHTHBIX YIJIOB JIEOHHpOBaHBI B Kem-
OpHMKCKOM OaHKe CTPYKTYPHBIX daHHBIX (Ne 1895767 (1), Ne 1895761 (2), Ne 1812366 (3), Ne 1895766
(4), Ne 1895762 (5), Ne 1895768 (6), No 1895764 (7), Ne 1895763 (8); deposit@ccdc.cam.ac.uk;
http://www.ccdc.cam.ac.uk).

O0cy:xaeHue pe3yJbTATOB
CotpynHukaMu 1a00paTOPUN XUMHUU DIIEMEHTOOPTraHHYECKUX coeanHeHuit FOxHO-Y panbckoro ro-
cymapctBeHHOTO yHHBepcuteta (FOYpl'Y) 3amemonmpoBanbl B 0aHKE CTPYKTYPHBIX MaHHBIX Kem-
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OpHIKCKOTO YHUBEpCHTETA CTPYKTYphI Oonee 700 aeMEeHTOpraHMYECKUX, HEOPTAHUIECKUX M OpTaHU-
YECKHUX MPOU3BOAHBIX [4]. OCOOCHHOCTH CTPOCHHS MHOTHX KOMIUIEKCOB TIEPEXOIHBIX M HEMEPEXOTHBIX
METaJJIOB 00CYXIAtoTCs B psane padbot cotpyannkoB FOYpl'Y [5—7] u mHOCTpaHHBIX aBTOPOB, HAIIPH-
mep [8—-25].

B nposiomkenrie u3ydeHusi CTPOCHUS YKa3aHHBIX MPOU3BOJIHBIX, B HACTOSIICH paboTe ObLIH CHATHI

1 pacmu(poBaHbl CTPYKTYPbI BOCBMH KOMILIEKCHBIX U 3JIEMEHTOOPTaHMYECKUX COoeuHeHMH (puc. 1-8
u Taou. 1, 2).

c23 C24

CL3

L2 cLoz

Puc. 2. CtpoeHue coeauHeHus [Ph;PCsH,CH.CN] Cl - CHCI3(2)
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Puc. 5. CtpoeHue coeguHenus Ph,PBr-H,O (5)
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Puc. 7. CtpoeHue coeguHenus [PhsPCH,CsH,CN-4]CI (7)

cl4
cis Q

Cl86
O

Puc. 8. CtpoeHune coeguHenus [Ph;PCH,OH]CI (8)
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UlapymuH B.B. CmpoeHue opa2aHU4yecKux U 3/1leMeHmoop2aHuU4yeckux coeQuHeHul
Tabnuua 2
OcHOBHbIe ANUHbI CBSI3eN U BaneHTHbIe Yrnbl B CTPYKTypax 1-8
CBs3b Jnuna, A Vron | ®, Tpas.
Rul-CI1 2,3535(5) CI1RulCI2 179,78(3)
Rul-Cl4 2,3513(5) Cl4RulCl1 91,27(2)
Rul-CI3 2,3495(5) CI3RulCl4 179,05(2)
Rul-CI2 2,3617(5) CI3RulS1 92,336(18)
Rul-S1 2,3520(5) S2RulCl4 92,044(17)
Rul-S2 2,3452(5) S2RulCI3 88,144(18)
P1-C11 1,7968(15) S2RulS1 179,45(2)
P1-C1 1,7888(16) C1P1C7 107,89(9)
P1-C21 1,7852(19) C7P1C11 110,66(9)
P1-C7 1,7918(18) 0O1S1Rul 117,76(7)
S1-01 1,4729(15) 01S1C28 107,12(12)
S1-C28 1,775(3) 01s1C27 106,97(11)
S1-C27 1,778(3) C28S1Rul 111,72(9)
S2-02 1,4711(15) C28S1C27 99,30(16)
S2-C29 1,763(2) C27S1Rul 112,26(9)
S2-C30 1,780(3) 02S2Rul 118,08(7)
Cl1-C9 1,764(5) C21P1C7 108,57(12)
Cl2-C9 1,732(5) CilipPi1C21 110,30(13)
CI3-C9 1,756(4) C11P1C7 108,06(13)
P1-C21 1,791(3) C1Pi1C21 110,62(12)
P1-C11 1,787(3) C1P1C11 111,12(12)
P1-C1 1,787(3) C1P1C7 108,07(13)
P1-C7 1,809(3) C26C21P1 120,6(2)
Sh1-01 2,225(2) Cisbic21 117,68(13)
Sh1-C21 2,122(3) CisbicCi1 111,39(12)
Sh1-C11 2,127(3) C21sh1C11 127,95(13)
Sh1-C1 2,113(3) C31Sh101 176,92(10)
Sh1-C31 2,172(3) C21Sh1C31 93,84(12)
Sh2-04 2,214(2) C1sbh1C31 97,82(13)
Sh2-C71 2,122(3) C1Sh101 81,79(10)
Sh2-C81 2,171(3) C61Sh2C71 115,57(12)
Sh2-C61 2,121(3) C51Sh2C61 114,59(12)
Sh2-C51 2,121(3) C51Sh2C71 127,12(12)
01-C41 1,314(4) C81Sh204 178,13(10)
02-N1 1,216(6) C71Sh204 83,93(10)
04-C91 1,307(4) C71Sh2C81 94,56(11)
0O5-N2 1,230(4) C61Sh204 82,59(10)
Sh1-C1 2,098(8) ClshiC1l1 95,6(3)
Sh1-C11 2,132(8) Clshic21 97,6(3)
Sh1-C21 2,132(8) C21Sh1C11 98,0(3)
Br1-C4 1,872(8) C3C4Br1 119,2(6)
Br2-Cl14 1,878(8) C5C4Br1 120,5(6)
Br3-C24 1,875(8) C13C14Br2 120,6(7)
TpeobpasoBanust cummerpun: 1-X, 2-y, 1-z
P1-C11 1,786(4) C11P1C1 107,59(17)
P1-C1 1,793(4) CilpPicC21 109,47(16)
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OkOHuYaHue Tabn. 2

Jnuna, A

Cas13b Yron o, rpa.
P1-C21 1,797(4) C1P1C31 111,94(17)
P1-C31 1,793(4) C31P1C21 109,02(17)

6
Sh1-c1’ 2,197(15) c1'shici 94,9(6)
Sh1-C1 2,197(16) C1Sh1C1? 94,9(5)
Sh1-C1? 2,197(14) c1'sbic1? 94,9(5)
TIpeoGpa3oBanus CUMMETpHH: - 2-y, 1+X-y, +7; ° 1+y-X, 2-X, +2
7
P1-C21 1,7894(16) C37P1C21 108,31(6)

P1-C1 1,7867(17) C11P1C21 109,92(6)
P1-C37 1,8071(16) C11P1C1 108,91(7)
P1-C11 1,7916(15) C11P1C37 111,98(6)

8

P1-C1 1,786(4) ClP1C21 108,37(17)
P1-C21 1,800(4) C1P1C7 111,41(19)
P1-C11 1,782(4) Cl1PiC1 110,58(17)
P1-C7 1,834(4) Cl1PiC21 109,72(17)

BriBoabI

B nacrosmmeit padore merogom PCA pacummdpoBaHo cTpoeHHE BOCEMH OPTaHUYECKHX U JIEMEH-
TOOPTAaHUYECKUX COEAUHEHUN.
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The structure of eight organic and organoelemental compounds was determined by X-ray
structural analysis (XRD). XRD analysis of compounds was performed on an automatic four-
circle diffractometer D8 Quest Bruker (MoK, A = 0,71073 A, 293 K. 1 (C;3H3,Cl,0.PRUS,, P-1,
a = 8.4181(3), b = 8.9389(3), ¢ = 11.1396(4) A, o = 69.754(1), B = 81.913(2), y = 64.491(1)
deg., V = 709.75(4) A3, Z = 1. 2 (C,H1sCL,NP, P 21/n, a = 9.846(6) A, b = 15.782(14) A,
c = 15.111(10) A, o = 90, B = 91.027(18), y = 90 deg., V = 2348(3) A% Z = 4.
3 (CyHuNO;Sh, P-1, a = 11.101(6), b = 12.684(6), ¢ = 19.359(9) A, o = 80.973(17),
B = 80.17(2), y = 72.31(3) deg., V = 2543(2) A%, Z = 4. 4 (CxHysBrsSh, P-1, a = 6.273(12),
b =12.83(2), ¢ = 13.26(3) A, = 78.67(8), f = 84.33(9), 7= 80.81(7) deg., V= 1031(3) A3, Z =
2. 5(CyH5,BroP, P-1, a = 10.025(10), b = 10.676(10), ¢ = 10.706(13) A, o = 77.56(4),
B = 71.80(4), y = 83.26(3) deg., V = 1061(2) A3 Z = 2. 6 (C;1H»04Sb, R-3, a = 13.27(3),
b = 13.27(3), ¢ = 19.24(7) A, a = 77.56(4), B = 90, y = 120 deg., V = 2935(20) A®>, Z =6
7 (Cy6HCINP, P 21/n, a = 9.456(6), b = 14.733(9), ¢ = 16.271(9) A, a = 90, B = 104.83(2),
y = 90 deg., V = 2191(2) A%, Z = 4. 8 (C1oH5CIOP, P 21/c, a = 8.888(9), b = 17.795(19),
c=11.278(12) A, a.= 90, B = 99.52(4), vy = 90 deg., V = 1759(3) A3, Z = 4.

Keywords: structure, organic compound, organoelemental compound, X-ray structural
analysis.
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