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FOEPRMAEUELESEAHRY, YL RABRELER, SOUBEERTFELESY
Cu(c—CeH,,CSS)),, A X HRLRMAEWET ENMELEH, HEEMD CL—Ps,/ n RS
a=b=15125(5)A, c=8.5142)A, a=f=y=90°, V=1948(1)A°, Z=2, 029N HiIHESEHETE,
R=0.040. 47 Cu, BEE N AR, =HHERH, —CH,CSS"5 Co*FRA-BHENE4E.
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. 1984 SERATH Cu (1) BFEH «~ZERNBEN, BB TULHAIEFRIEAEN Cu

(1) BEAY Cue—CH,CSS) " . HERAEBEMAMERED HENRLNERT

£ : Cuo-CH,CeH,CSS,), 2 '\ Cu,(2,4,6-Me,CH,CSS), 'Y U R B AR EKESY

Cu(CgHCS )y (CHCSS)(py), ¥« Cu(RCS,)I(RCSS)(py),' ¥ (R=CeHs—; p~CH;CeH,-)

%, HXRXRAEY PAMARRAAERAVE. R ZEAXIWARRRETE R wiE

FTHE. ATE SRR R ZANRT. SHSERNIRESMERMERNE

W, BITXEEASYNERAE, RIA—FIMENE. IRRERRS Cu™ KM, B3M
My Cu (1) FEYW. FSRBEVIEEBEAY Cu(c—CqH,,CSS,y), & B G kL.

. < I &3 &
""-C“4(C_C6H|1CSSz)4 E“J%ﬁﬁﬂﬁﬂki&# '
§FB§$ﬁﬁ?‘iiﬂltﬁ%t(c—CGH,,CS;HzN@) (63 3 35g(13.6mmol)BA 2mol - 1" 2L ER
30ml Bk, SOml Z B =KERE, SIHBMEBLAER A, CuCl, - 2H,0 1.16g(6.80mmol)
BT 30ml TAKZMBEWR B, HHTHABABY, LRLAETINE. BH 3058 /EL38,
ZEEEWKET, BRaaEE 1.5 (87%). ASET_mAK. =P RER, BFa
ARG, RAESSPREE. B 190C (MEER) (BHMRE AN ERE)
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26 Fl R AR A /RN 0.1x 0.1 0.3mm>, 174978 B (3% B B2 Nicolet R3 U A 44X L it
7, BUEBETEE 0° <20<45°, £ MoKa §H(1=0.71069 A)f1 o FAHEITR. BRI
SERTST AR 1279 4, P ETREE A K 1043 4 (F>2.56(Fy). 929 MM MZ5BLE.

RSN SEBE CL-P4,/n a=b=15.125(5A, c=8.514Q)A, a=f=y=90°,
V=1948()A%,  u=28.7cm '(MoKw), Z=2, D,=1.74g/cm’, D,=1.742g/ cm’,
F(000)=1040e. .

WBEEMMEREIE M SHELTL B4, BB B S XK S A7 o 8 -7 1 1or
B, SR TFOAREZEEANSRFESE. ERFRUBERELINETEMA.
MR SERE B/ N REMBA MR T REGTERBE. HPHEEARTFREEFHEMRE,
ARFRERTFHIEMAE. BE—BHEFY R=0.040. FEETFEFNBERETLE
1, S Fhipaac g afiannE 2 fg 3.

1 FERFERIBEERTFA>10Y)
Table | Non—hydrogen Atom Coordinates and Temperature Factqrs(A2x 10%)

atom X y z U

Cu 0.3486(1) 0.2528(1) 1.1436(1) 51(1)

S1 0.3399(1) 0.4673(1) 1.1519Q2) 54(1)

S2 0.3292(1) 0.3306(1) 0.9244(2) 49(1)

S3 0.3904(1) 0.3632(1) 1.3047(2) SK1)

1 0.3557(4) 0.4316(5) 0.9726(8) 42(4)

C2 0.3470(4) 0.5082(4) 0.8585(8) 43(4)

C3 0.3816(5) 0.4868(5) 0.6973(9) 52(5)

C4 0.3703(6) 0.5644(6) 0.5887(10) 65(6)

C5 0.2727(7) 0.5926(6) 0.5781(11) 75(6)

Cé6 0.2394(6) 0.6143(6) 0.7398(12) 75(6)

C7 0.2494(5) 0.5353(6) 0.8487(10) 64(5)

F2 UERBKA) £3 wmoRAEE)
Tablc 2 Bond Lengths(A) Table 3 Selected Bond Angles (deg.)
Cu=S2 22262) | Cu-$3 2252(2) CuA—Cu-S3 107.5(1) | CuB—Cu—CuC  64.9(1)
CuB—Cu—§2 140.3(1) | CuB—Cu-S3 99.1(1)
§3-CuC 2.2202) | S1-83 2.04203) CuC—Cu-82  101.4(1)| CuC—Cu—83  51.0(1)
81-C1 1.700(7) | S2—C1 1.632(8) $2—-Cu-S§3 98.9(1) | Cu—CuC-$3 52.1(1)
C1-C2 1.517(10) | C2-C3 1.504(10) CuA-CuC-S3  1157(1)| CuB—CuC-S3  94.1(1)
Cu—-S3-CuC 76.9(1) | Cu—S83-81 100.5(1)
Cs—Cé6 1.503(14) | C6—C7 1.521(1

(14 3 CuC-§3~81 101.5(1) | S1—-C1-82 126.7(5)
cr-C2 1.535(11) S1-C1-C2 H1.1(5) | $2-C1-C2 122.1(5)
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Cu.‘(C_CGH”CSSZ)‘ ﬁ%’ﬁlﬂiﬁi#ﬂlxﬁfﬁﬁ. EP
o Y VAN 58 SR T R — A I B R R O TG T
e, SH-HREARER: —EHFABEENHNEERET
FRA B ARE, A-ERERK, N 2984A; T
3 AN A BB AR B S SHIRIEE O 2.781A. FEI%E Cu,
W ERMENATHAFCHFREE, SELH
FFE5HERA. SIREPE —AIREFRIS5H
MRREFERAL BRES: Z— I RAS—1HE
fi. BHE—AMREFREBRA. SMEES5—4
HRFER—ATHAAEAR. ARAXRERFNTE
. EFFERRFHRM Cu—S #K K 2.226A, i
B 5w ANEEF R BER 4 50 2.220A 0 2.252
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Cu (c—C¢H,,CSS,), X T, H5HMILALU
TR RBR M ACIAR Cu (1) BAWBMLL. X4

: ) T X ILAMEGY R i Cu—Cu [IBE (F-H91H):

B 1 CufcCH,CSS), By %4 Cu (RCSS,), i Cu~Cu i

ZRECE Table 4 Cu—Cu Distances in Cu,(RCSS,),
Fig.1 Configuration of non—bridged | S-bridged
Cu(c—C¢H,,CSSy), Cu,(c—C4H,,CSS,), 2.984 & 2,781
Cu,(a—C,H,CSS ), 3.028 A 2.789 &
Cu,(0-MeC4H,CSS,), " 3286 A 2.708 A
Cu,(2,4,6-Mc,CgH,CSS,), & 3.5754 29164

H# 4 7 B, Cu(cCH,CSS), P #H — 4 M BE 5 Cu(o-MeC¢H,CSS,),,
Cuy(a—CgH,CSS)), # i . E%JE’MB‘JEEWE& REHAZHKMHE. M 5
Cu(a—C,oH,CSS;),. Cuo-MeCH,CSS), M ERR A A R F HFELITH R BERD
Cu(2,4,6-Me,CH,CSS,),, MTREZHMBA, H-HAEHBHYA. AETELEENS
P RS M A TR K.

ERBRN Cu’+a—C, H,CS;—Cu,(a—C,H,CSS,), it R MTHEHBLRE
ﬁE (4D .

Cu’* +RCS; == Cu(I)+ %(RCSS)Z

acu(1) + 4Rcss), 2scu, (RCSS,), +4RCSOH

{H PhCS; 55 Cu™ X IS FNR- S TR A4 Cu (PhCSS),(PhCSS,),(py),' » HIFiA
HREAM R BRI RE A DR ERERFER R, ERE{IEEMN ~CH, CSS”
it Cu#ATH «—C,gH,CS; 2PN R NI BB EMLY. WX HHRTUE H,
SHEWERRANE R ZEAMSHK AN, TRREHITIERYAN,

ZEEEPRENHETUEY, ImmolCu®™ €4t ImmolRCS,;, B, FNWH KR, #
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Cu*RCS;>1, FKREFEAMER RCSS;; # Cu*:RCS; <1, FEM15 RCSS; FINTFE. #
BRI TR Cu(RCSS),: ZE/SFEL T, & RCS; M RCSS; 4 Cu (1) MRAIZES
KR, WRNEWBAXMUE R EFASHAMA/N: RCSSTHRAN, R ZEY Cu WER/NT
RCSS; 5 Cu Bfiit R 0 Cu Z MBS, FTLA R BER AN KRA R AL E R T s
PYIAREEE, T RCSS; MRS TRAL R EAR/NN, FERER USTHRAL.
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SYNTHESIS AND CRYSTAL STRUCTURE OF
TETRANUCLEAR COPPER CLUSTER COMPLEX Cu,(c—CH,,CSS,),

Hu Yonglin Tang Kaluo Jin Xianglin Tang Yougqi
(Institute of Physical Chemistry, Peking University, Beijing100871)

The product of reaction between hexahydropyridium cyclohexyldithioformate and
CuCl, was recrystallized from CS, to give Cu(c—C,,H,CSS,),. Its structure was determined by
a singlecrystal diffraction analysis. The crystal belongs to space group Ci—P4,/ n with
a=b=15.125A, ¢=8.514A, a=f=y=90°, V=1948A% Z=2. R=0.040 for 929 reflec-
tions. In the molecule the Cu, core has a distored tetrahedron configuration. A redox reaction
is involved in the reaction between c—C¢H,;,CS; and Cu**. Some mechanisms in the formation
of Cu,(c—C,H,,CSS,), are discussed.
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