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BB EER REETFEPPY,),CuFe,Co(CO)y(us—S)
F(PPIy)Au 2, ColCO) 1—SYNE 5 RIF

AL A AR
O 2 A8 7% 22 4L 8 3 28 BF 80, 2 M 730000)

(M K3 KP 2, 2 W 730000) ,

AR R B ) % HFe,Co(CONuy=S), TENNIN, SBM TN, 19255 (PPhy),Cu(NO,)
. 0 PPh,AUCI KRV, 3 Ph,Cu~if PhoAu—tCH BN A M0 AL, M DA, 680 1AL Y
(PPh,),CuFe,Co(CO),(#;-8)#1 (P Phy),AuFe,Co(CONMuy=S)N L & %1, SCb XM MR Sk AT ¢
IR, UV, 'H #'P NMR, J#HH. BN E ST LIE, HI(PPh,),Cube,Co(CO)(uy—S)it1T 1
AW X MR, WAL SRR OB 8, A Fey Ml Co BT =40 50K L i AN T8 53 ) 3k
Wi Cu 1S, R Au S I 7y H9R S MAGEAN. JoP MG YL A SRR
{6, A=A = ZREE A SRR,

XRE: RERTH mmam&a&wam X N LR S

CH

u&xmnfm BLIEH Ol A A 11 2t 900 < IR DA Tﬁ K5 PR 20 I 3 MK B Hf:mm
EAFRBEH, MTHEPGEHFREOEGENE D, REAY P, BHRT K55
NP LR EESRE A, AN PRI BN 0, AERATNIS G SO
3 F I

ﬁmm&ﬁTKEL%% FMUEME DU TR RN MEERE P e, SIET AR
P IO R e, MIT R E R AAT LT, E— DM RERMIRK, EfE i
WS RN MRS AR WRATIUE R AR, REBNTHRAY. AWK
W P BL 50% (AT HFe,Co(CO)luy=S), %M -F 44k il % 3 NaFe,Co(CO)y(u—S),
CRSERBTRR (X) WORERRSY RN, B NaX, SENFH KM niki do.0 8
BYK, BRI MUSHIUE RO RO, IR R AT

NaFc,Co(CO)y(uy=S)HPPh,),Cu(NO,)—=(PPh,),CuFe,Co(CO)y(u;~S)

NaFe,Co{CO)s(pty—SH{PPh)AuCl—(PPh,);AuFe,Co(CO);(u;~S)

. & K 7 &
—(PPh,),CuFe,Co(CO)y(p1;~S)ME .

1E— 250 FF RN 2T 89, MARKAFTFRON AW S0 ZFFH,
m%ummmrwn&Jm%mmmumme &#mﬁM.MALKAW1Eﬂ

AL F19894E7 B 31 R KB,
W MRS S LTI,
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Bakid k0 NaH, /G A (PPh,),Cu(NO,)0.28 3?(0.431_1111:01)&?5?&{7‘-&# 9 /b, BREW
., MIECEAHKR. BuHEERE, REE, E20CTHHROAMLOPEF>=Y, I
TECHENBEWARR/ ECEH (1/75) BAMMNAER. F-20T 550 HERAH K,
(PPh,),CuFe,Co(CO)y(1y=S).

24+ 2 B A PI Bk S0 B, HFe,Co(CO)y(u,~S)0.34 3% (0.75mmol) MI=Z
BV T, B 1S 458, FEMA(PPD,),Cu(NO,)0.67 J1(1.Ommol{E% B F K I¥ 12 /M, 4}
BIJ7 kR b, AT 75 (PPh,),CuFe,Co(CO)y(u;-S).
=.(PPh,),AuFe,Co(CO)(u,~S)HIA R

TLE—A 250 AW T ZTRS. MIAM.%#:FNMDH@RM 50 EF.
HFe,Co(CO)yuy=5)0.17 Z(0.37Tmmol)Fit MY NaH, BEH 10 5Mb/E. MAKEKZRE 1 %
F. B SS9 EMA PPh,AuCl 0.24 3L(0.48mmol), BT A 10 /N, W /KER2: D0 BBk
W, MRWA_EERA KR, WG, SHARSE, MAKLIRMKYE, BOEOEGR
. EBWAE. RUWE_KIRAMECKRABHPELER, BEBRORK
(PPh,),AuFe,Co(CO),(u;~S).

2EEZTEM P MA MKW SO EAM=Z %6k 2 EH, Bt 15404, FA
PPh,AuCl 0.25 31(0.51mmol), EEE TN 14/hd, SEINER L, W A ey
(PPh,);AuFe;Co(CO),(u,~S). '

RIS RK /N 5 0.22 % 0.30 X 0.40mm MEEF, ¥ CAD4 RIPIR A F MM E, ALidh
B R ALK Cuka(1.52A)X HR, WESERFHUE, U o/20 AW FAE®
<20<120 ° W PIBCIE 6600 NELATAT AL e 7> 20 (BT AT IR MBI RERL AN 3297 A,
YRR BRI R, BT 3 MBI KNG, B/haf M —W, umm#smﬂ%
R PE . :

€A% O KRS H: a=12.1843, b=13.4225, c=13.4842, F(000)=972, a=104.96, *
£=91.84, y=93.54, u(CuKa)=80.743cm™!, Z=2, D=1.587g/ cm’, ¥=2123.8 A, M =1014.9,
HRESETHEEREN=ZSRE, HHEERHRENERR, WA R P1 R
Pl. REN (E) &it, RERERPOXIK, ARgERhAR P1 ERH. '

RN HBEBES PLETFRE, #MBERE, BFEIGEHEE. SRRES
Wilson 48R KRENF p=3.494, HEHTF K=0.547. HERRBEE, RELKL:
|EHi—iFHi’/zzf.’ HRE—- %mﬁ$ﬁlm=o774. |EP~1=0.973, |E*~1{=2.204, #t—%

s L AR S OXERRY PT 2 RE.

BHwYT TR PDP~11/ 44 3% ¥l L SDP ¥ 42447, LA BT 4G 1 B T *rﬂ
K. WHREANENEN, REMR. WET 14 Cu 24 Fe 14 Co, 24P, 14
S% T MEEMEFRERSH, ARN_REBEN RETFN R =033, Ro=041, Wi
RN AR, SILKER. RELR 9 MELFTFORRSH. FRGA—RIERS 59
MERH TR, REDREHSEHTEE, R, % 024, X 59 MESAT 4B
BEMBBE (0=1.0), BE =0093, Ro=0.109, XTI M4 B0 ¥ MERE Y
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0.58. 4% (1) mﬁ‘&ﬂﬁfu?‘ﬁ 1. ﬁﬁ&ﬁyﬁsz 2, MLAYMRIRRITIE AT R R
WIYE I FEBIIUT R 3.

A AL 54 B AN (PPh,),CuFe,Co(COY(ky—8)5r F. 4rFH CuFe,CoS HIE—4
ZEAMELN. 7 Fe,Co EAERIRT RBMV-H O LT mi 55 Cu H S JiFE=H
PEVAABRX=ZAGRIEF. EXMNPORBOMME, H oA ZFERAANMREEE
Az, R 1B,

21 RABOBMNLERRKA)
Table ] Selected Bond Lengths of Cluster (1) A

bonds lengths(A) bonds lengths(A)
Ci—=Co 2.571(1) | Cu—Fel | 2.8%%(1)
Cu—-Fe2 2.581(1) Cu~—->1 2.23%2)
CO—‘-Fcl; 2.538(2) Co~——Fe2 ; 2.593(1)
Co—S§ 2.170(2) Co—P1' 2.208(2)
Fel—Fe2 2.624(2) Fel—§ 2.191(2)
Fe2—-§ 2.191(2) { Co~—C02 1.7047)
Co—C05 1.731(7) Fel—Co01 L154(7)
Felv—_C04 1.784(7) Fel—C06 1.780(6)

Fe2——C03 | 1.73%(3) F2—C07 | 1.73%(7)

Fe2—C08 | 1.696(7) 002—C02 | 1.203(7) .
Lo MAMOBS T

001—COl | LIS§@8) | O04—CO4 | 1.124(8) A1 RaRiny Fiat

003—C03 1.166(28) 006——C06 1.16(7) Fig.! Molecular structure of cluster (1)

005——C05 | 1.184(8) 008—-C08 | 1.2459) '

007T—C07 | 1.1438) | . N

®2 EA¥ROBALERRM
i , table 2 Selected Bong Angles of Cluster )

bond angle degree IL bond angle dcgree

Co—Cu—Fel 61.19(4) ! Co-—-(fu—FeZ U 61. 08(4)
Co—Cu—P1 140.18(7) Fel—Cu-—Fe2 61.05(4)
Fel—Cu—P1 148.97(7) Fe2—Cu—P1 142.55(6)
Cu—Co—Fel 60.58(5) | Cu—Co~—Fe2 60.60(4)
Cu—Co—S 102.18(6) Cuy—Co—P1’ 162.96(7)
Fel—Co—Fe2 60.72(4) Fel—Co—S 538K
Fel~—Co—P1’ 129.38(7) Fe2—Co—$§ 53.88(5)
Fe2—Co~—PY’ 135.1(7) S—Co—PV’ & 1 94.39(7)
Cu—Fel—Co 58.23(4) Cu-——Fel—Fe2 59.43(4)
Cu—Fel—S§ " 99.67(6) Co—Fel—Fe2 59.55(4)
Co~—Fel—S 53.08(5) Fe2—Fel—$§ 53.21(5)
Cuv—Fe2—Co 58.31(4) Cu—Fe2—Fel 59.49(4)
Cu—Fe2—S . 99.74(6) Co—Fe2—Fel ' T 59.73(4)

. Co—Fe2—S ‘ 53.36(5) Fel—Fe2—$ 53.23(5)
Co—S—Fel 73.11(6) Co—S—Fe2 72.96(6)
Fel—S-Fe2 ' 73.56(6) "
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Table 3 _Nonhydrogen Atomic Coordinate, Therma! Parameters and Stundard Deviation for Cluster (1)

atom x | y 7 B(A9  |atom x ¥y 7 B(}“)
'Cu [0.8163(2) [0.269002) |0.2705(2) |3.64(6) C6 [0.303Q)  (0.41I(1) |0.0952) |47(5)
Co [0.6346(2) [0.3005(2) [0.1934(2) (3.24(6) , [C6 !0.090(2) |—0.006(2) |0.841(2) |4.&5)
Fel |0.8166(2) [0.3688(2) [0.1304(2) |3.26(6) co6 10.068()) l0.702(1)  'oss4()  [3.7(a)
Fe2 |0.7520(3) |0.4543(2) |0.3148(2) |3.79(7) Co7 10.3492) |0.481(D) l.61 1) |a.805)
S 0.6683(4) | 0.4525(3) |0.1680(4) |3.7(1) lCog |0.381(0)  [0.584(1)  |0.590(2) | 6.4(6)°
PV 0.4668(4) |0.2783(3) 1 0.1208(4) |3.1(1) Cl1 [0.034(1)  |0.831)  ]0.383()  [3.2(4)
Pl |0.8917(4) |0.1540(3) !0.3404(4) 3 Cir 0459(1)  ©2.252(0)  |o9Ro(t)  |3.4(4)
001 [0.049(1)  |0.453(1)  [0.894(1) | 7.2(5) Cl12 [0.42002) [0.162(2)  |0.920(2) |4.8(6)
002 |0.442(1) |0.725(1) |0.613(1) | 6.3(4) Cl2 [0.099(2) [0.11201) -10.415(2) |4.5(5)
003 |0.087(2) |0371(1)  [0.655(1) | 8.%5) C1¥ [0.3932) |0.1492) [0.513Q2)  |6.5(7)
004 10214(2) (0.734(1). |0.087(1) | 7.0(5) Cl13 |0.208(2)  |0.136(2) |0.440(2) [ 5.8(6)
005 [0.299(1)  10.899(1)  10.923(1)  [6.5(4) Cl4 [0.264(2) {0.231(2) |0.440(2) ~ |5.1(6)
006 [0.983(1) |0.739(1) 10.862(1) |6.2(4) Cl4 [0441(2) 10.22Y(2)  [0.768(2) |6.8(T)
007 10410(2) |0.437(1) |0.5571) | 8.7(6) C1s’ [0.500(2)  |0.687(2)  loa72n) | 5.9(0)
008 10.138(2)  [0.596()) | 0.510(1)  [7.8(5) CI5 ‘A198(2)  10.301(2) | 0.408(2) | 5.4(6)
CY 0381(1)  [0.386(1)  (0.162(1)  [3.1(4) C16 100870 [0.2719(1)  10.383(2)  3.9(5)
Cl  10.10%(1) 0.978(1) 0.738(1) 3.6(4) C.o [0.496(2) 0.673(2) 0.062(2) 4.9(5)
COl |0.101(2) |0.5232) |0.882(2) | 4.8(5) C21 [0.178Q2) | 0.855(1)  |0.54a(1)  |4.4(5)
CY 10388(2)  |0441(1) 0264  [4.105) c2r’ 10.379%(1)  (0aT1(1)  |0.145(1) | 3.4(8)
C2  [0.1202) |0.063(1) |0.689(2) |{5.8(6) C22’ [0.429(2) 10.082(2) 10.456(2) | 5.3(6)
C02 [0.400(1) |0.177(1)  |0.688(1)  |[3.7(4) C22 (0.293(2) [0.890(Z) [0.361(2) | 5.5(6)
C3 (01082 [0.163(2)  [0.758(2) | 71.2(7) C5’ [0.361(2) |{—0.002(1) 10.167(2) | 5.8(6)
C¥ 032220 |0.519(2)  0.3032) | 4.9(5) C23 [0.358(2) |0.888(2) [0.472(2) - |8.8(7)
CO3 |0.150(2)  |0.442(2) 10.670(2) | 4.%6) C24’ [0.250(2) ]0.004(2) [0.173Q2) | 4.%6)
C4 (00852 [0.177(2) |0.862(2) |8.1(8) 4 10.3002)  [0.853(2)  [0.374) |92
C& 0.237(2)  0.543(2). [0.239(2) | 5.8(6) C25 (01870 |0.824(2)  |0.360(2) | 6.3(6)
Co4 [0.2032)  10.693(1)  |0.004(2) |5.5(6) C25' |0.2022) ]0.090(2) [0.163(2) |4.6(5)
CS |0.2352)  |0.48%(2) 10.137(2) | 5.7(6) C2¢ 027120  |0175(1) 051D |4.005)
CS  |0.078()  |0.095(2) | 09507(2) |7.3(7) Cuo [027(2)  [0.823(2)  0.446(1) | 5.0(5)
COS 10.320(2) |0.816(2) [0.875(1) |4.0(5) ’ | .

* emperahare faclor is not positive—definite for atom C08

# R it it
AL EAWMMQMFFT IR, UV, 'H NMR, "'P NMR %, 5% B J0 M %,
Brig ey 4 n a1k 4-6.
F4 TRSFREANE

Table 4 Elementary Analysis and Melting Point Determination

cluster &% . H% MP/ DPT ! colour
ay 51.92(52.02) 3.132.96) 160 1 violet-black
) 32.11(52.97) 3.70(3.27) 136—141 : violet—black

Note: Calculated values arc given in parentheses.

RS AU UISIE BRI R KBe ER ) om™
Table 5 Characteristic Absorption Frequency of IR, K Br Pellet, (cm™)

cluster T Voo Upy \ Vs M—CO
()T T 12073,2033,1977,1970,1954,1947, | 1480,1432,1091,743,692 | 593,577,559,522,512
’ 1918,1907,1894 . .
L
) 2050,2021,1964,1941,1922,1903 | 1432,1092,743,692 601,572,519,503
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F 6 MODRIEZR P ILHRR(FE CDCY B)
Table 6 Spectrum of UV (in ether) and NMR (in CDCIQ
cluster wavelength(nm) 'H § ppm Mp § ppm
m 434,490,632 7.33-7.50 45,74 -
(2) 330,530 1.36~7.55 ! 39, 68

HEEDSR GBI 0T BUG S, NS W 07 SUAT (IR IE AL 1R, TEUIHT I8 KL B LAl ) <
FHIF K M~CO MTLLIP YR AR IE R . Hi'H NMR Yl nf BUG I, SURAL A 4 9 (8
7.33-7.50 ¥ 7.36—7.55ppm, HINHBRER I LOAKCTF. WP NMR $oiid ol U5, 8
AY (1) BT AL 45 10 T4ppm AL, BRENAIBIRALEIDAE Co A Cu Dl FIRRFY
L. %A (2) MBHE RS 39 71 68ppm AbIY#E, LA W] T8I0 SDOCAE Lo B 4 )
e ¥ ST ol o ‘ ~

WLPERRAE, LHAKHEARY (2) AESY () MXNRIY, SR BOZMm
XUHE - W BBt Fepw Co, Au Iﬂslﬁl?ﬁih&. Au 1 S PFAF ME= MG TC, i
1219 Fe, M1 Co =AM TR, 72O B NI4T = A= 30 M- A S U TR 15 2 Al

oY () Q) MHNEBRAEBE M, EFVENBR, WAH WAEBR MM
e mRTE TIER S F AR v e

KL ZAESYNE IR HITTOF, A YR ZE I Em P UET Fu b 0K BB B
NaNO, i NaCl i i $OE A A S MUECTFH, 1 B LA (ERER i BB B [ELNHINO,
WIELNHIC 7 ZGAHA B B0, PR MY T WA MSEH, AF R0 M09,

W] 44 I F B NaFe,Co(CO)y(u;—S) i = K R M 46 8 S 0 B Rk 2 WAL [, MR
—rFHE (BREER) . WABIEMNELSHNESY. WBORMEBEEY X, mad G 8
EMESHROM.
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SYNTHESIS AND CEARACTERIZATION OF TRA‘\IGI’Y‘ION o
METAL CATTIONYYL JI2™5 2~ “LYAR CLUSTERS

(PPh,),CuFe,ColCO) p,—S) and (7T SAuFQICo(CO).,(uJ- S)

Yin Yvangi Zhapg Xinta«« Jiao Fengying
(Lanzhou Institute of Chemical Physics Aca./smia Sinica, Lanzhou 730000)
7 Zhy ing '
(Analysis and Testing Center Lenzheu University, Lanzhou T30000)
HFe,Co(CO)g{u,—8) a5 a star'ing materia! was synthesized with a high—pressure method, it
was deprotonated in the presence of hase and the resultant anion reacted with (PPh,),CuNO or
© PPhAuCl to produce (P.‘.’hJ)ZCchlCo(CO),f;J}—S) aod  (PPh,),AuFe,Co(CO),(uy—8)
respectively in which (PPh,YCu— or PPhyAu— is bonded to a centric core of the starting cluster
to form a larger cluster.
~ In this paper, these two compounds were cheracterized by IR, UV, "H{ NMR, *'P NMR,
the elementary analysis and me'ting noint were determined and the single crystal structure was
carricd out by XRD for (PPh,),CuFe,Co(CQ),(1,—8). Both clusters have a similar-core struc-
ture, Cu {(or Au) and S atoms borded upen and under the Fe,—Co atoms triangle planc
respectivelt form a trigonal bipyramidal structure. One cluster is coordinated by two
triphenylphogphine molecules and eight carbony!s and the other by three triphenylphosphine

molecules and seven carbony's.

Keywords: traasition metal carbony) compound  heteronuclear cluster  XRD characterization



