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£0,(15~0),0,CL,~(OCOCH )68 (Mo, (11,—0),0,Cl,(OCOCH,CH,)e) + 2CH,CHR k. F X 4%
RAHERE TEAYNREEN. 0 18 A TRANERADNRELHKE, BHLK Mo—Mo &
WO 1 FEBSWEHELS B, HHTRENENET, B PRERNGRRNEERETE
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ENWMEEY TEHAFHER. EOEBOR, BEREGENNBELSLEONE, £49
Mo, (15=0):0,Cla(OCOCH ), M M it il 15 ~ 600mm A — L BUL A M.

.

. X@RR: @ ®ew AR GHRR REHNE

SRR, BANNRSERRERRNERLT AEERORI, KERE S SART
W, RURERFREEL. SHRAAEAFENESWHNESBIE, FELERN
B T SR8 AR —EXERAERAFER O . R RETHE LY A
. B, FBTRRAERR SRR, I, RO S ERBL RN
E%T%mﬁﬁm%§ #5441 Mo,(u;-0),0.Cl{(OCOC,H ) M F st FE RO E 4
PR MELR, MR AR R O .

£ & ¥ a4

APHE: TRFHTANIENBR ST LT REKLED, E?EB‘JARﬁIIﬁZE%‘BE
RIRPTFHT.
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CH;COOH £, HBEBRE, WAY—/ W, HZRERE™ Y IRBIERERRR
MK, HREFRAN 90%. AEERRELL. SABSYRRE,

&k ¥ 4.58(37m mol)C,H,COOH ¥ F 250ml C,H,Cl R $, BELEEM TR,
5 2.58(12.7 mmol)MoCl; B A /5, BHERA, EMERFRAG TR, BRENBESE,
RE—EX/AHE, BRBGME. HIENRAEREE 100m A5, IR B3NS
BR-5O0CKHTRE. A_AR, EBREE P B R &,

FREZSTEEE. AEETK MBETRERLEN.

2. BEY (Mo (u;—0),0.ClL,(0COCH,CH,)) « 2CH,Cl (1I):

¥ CH,CH,COOH ¥ CH,COOH, 5% I HRANAR T EBIESYI. X
A RKTER, FETK METEREARAILEN, £S$REE.

TERATHRRNEEESYN Mo, C. HHESRBB TAHABENER.
Z. REZEHNE: B INIIEMT X HRPEBREHBI. £H{FHFH Nicolet R, X
XEEAHN. REERE SHELXTL R RS, EREFESE.
=OREERAE: OSMEHEME. ERNENRE PE-783 RO HHE{, KBrERE, M
EVLE 7 200—-4000cm ™, _

AR BEME, FRANBENERI-YHG, HEXEN. 2HEN 0.5em™, EFH#
Hxlem™. BOENEN ArTEOLE, MEEE N 48804, THEY 200MW LA,

EARE R EEAEAE LR C MERAAARNZRE 7 . XER 500 K Xe 47,
SN F G HEE Hilger D-300 HE 31, HEAUTHKHENTTHEIMELEREA.
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— BREEHNZEFT:

EXEEK BEEREHBT, MoCly 5 CH,COOH RNBEIEAY 1. HRNEKTH
B R

M oCl+C¢H,COOH—=MoOCl,+CH,COCHHCI

MoOCI,#+2C¢H,COOH——=MoOCI(OCOC H,),(II +2HCl

2MoOC1;+2CH ;COOH———Mo0,(1,—0),0 Cl,(IV)+2C,H,COCI+2HCI

2M 0OCH(C(H (COCH),+Mo,(3,~0),0,Cl,+2CH,COOH

| Mo,(4;—0),0,CL,(0COCH,),+2HCl

MoCl, B A S EXM T ML AT ERSHELY ™. F MoCly 55 C.H,COOH fEfIH,
AL REN SRR EY MoOCl,. BT RE CH,COOH MFFZE, #F4F MoOCl, 11 CT]
¥ CH,COOEfR, %R MoOCHOCOCH,), (). ¥ FEM/HARAY. AR{BRABE
BE, WELA MoOCH fl MoOCI(OCOCH ), # F# AR ik, Hit, MoOCl, #—F
FERIEBRAY Mo,(u,—0),0,Cl, (IV) " 3 o § A 4,0 B Mo(1)F1 Mo(12)Bk%

1~Mo — Mo—Cl)
~o”

X, EAYNVIE—IXBFHE BSR4 T+ Mo B, FIHEEEEMNAE
MR, EAYIXBARMNEE PEEAYWRENTR, I, EHESHPERT
u—O i, MENMERERETL, FR+S 4.

R, ZXZELK. BREEHEET, MoCl, 5 CH,CH,COOH Z MERABa4mI. L
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, B+, A CH,CH,COOH £ C,H,coon 2 BB AT A1S Bl IR H SRR

- REE:

SR TS

mﬁﬁf*%?ﬁﬁu? R ARV 7 R R B Pona; 2 a=13.116(5)A,

18 899(8) A, c=18.753(7)A, V=4648 J(S5NA)Y, a=B=r=90°

C RN EREY, BAMEAYSHFUBASHE. /\+xmmﬁ:amw+sm. mA

RS A TR, Uit Mo(1)-Mo(la) 0, EEFHE 1 FEE C, MNHMK. S 8K

J:?E——’rﬁ!aﬁ THREN 16734, REMIUERE. ERASHET, Mo-O @ik
! ﬁ 1B b5 Mo(1). Mo(la)B i BRIV B EEAME, B—1 Mo(2)-0 @&

oK. OTEERT. RPERMRTREREFEN Mo-Mo £ R— &R, @KW 2.610A(5

SR SHBE M B — ). 4,-0 BEBHRRFHNERT, Mk Mo-Mo SRR

R, AW TR — A FERRGNEEIIR, SREMBN Mo—0 i

Zi% RBREANEESRARNGKE. 84 Mo(2=0-Mo(1). Mo(2)-0-Mo(1a)fl

Mo(12)-O-Mo()#1 % 2 BiR, =2 356.0°, BET 360° . HAFLEHME 1 5

. B 18 ﬁﬁ?ﬂﬂﬂ&ﬁ%&%ﬂw&wﬁﬁﬁﬁﬁm Mo—Mo ameffr . EREIR

CRERT (N=2), 21 u,-0 Hf1 2 MEEEE RS Mo 8 METF, 1 Mo—O @K/

R Mo—Mo @IPHA AR LM RAKIE, BETRBHS Mo 6 AT, 42
F2ARERATOTR, WA RE Mo BTEANMETH n=34, 18N-r) /2= 1, 3]

“ o-Mo BORNY 1. Mo—Mo @YEER, WAEESRB I MIET, Mo b+5#, ME

AW TR, LIAEETRL0 6, FURE ARHF R T ERESS . XHHE

o HRS AT o B, SRENBRTNER K.

2. BAMI:

‘  MBREESENT AR S SR SHBPLEREH A= 11569 B)A, b= 1659% ™

. ¢=17.586 (5)A; «=78.72(3)°, B=7421(2)°, r=83.90(3)°; V=3322.9(1.9)A),

EBR 1 U RHE. $1.5 9S82 AR Mo-O REREEAY I ABHFAGE 1), B

, O @AFH=1 Mo—O .- HMAW LA —RB/A Mo—Mo &, @KY 26084, BH

I THIREA . 2K Mo-Mo $5 u,-0 FSN/EREMA NS FRA—ENUBER. 5

123) OQIMBMIMAERT, RASFME2FR, NWSAMBMAR3572°, F=4
FR 357.1°, #MEET 360 ° . 3 b HEMTIAFES TR FHFERIE, _&ﬁxﬁkﬁ.

PREMBAY Mo—O MEKAY, LEBMIIMEREMRIOBIE. 5 TFLEHNE 2 5ix.

R SHAY THFINTE, REXBEAWE Mo-Mo REBHLY 1, HATFHE+S frb

L%, ShE—x,

DL

----- PR A YRS 3 7 4 BiR. MRERSEESFT T HRAE ERIFH3

TSR Mo—Mo @iRshzE 282cm™ MHE, MBIMA AN 225 HAE / B, W

K R—2 RN AKIN O, PHELRK Mo-Mo BIVEHMET 4, SEMSTER—

' iiﬁ‘“%ﬁ%%#i'—?ﬁ‘“%li*#ﬁﬁ HERAKRTZENTHREY 1.6834,

s



264 X W o ¥ F #

F£1 5&RAAXHLERBIEA)
Table | Selected Bond Lengths (A) for Cluster I and II

Cluster | Cluster II
Mo(1}-Mo(1a) 2.610(2) Mo(2-Mo(3) 2.608(2) Mo(1)-0,(1) 2.058(8)
Mo{1)-0 1.942(8) Mo(1)-0(123) 2.145(12) Mo(2-0,(2) 2.215(15)
Mo(2)-0 2.164(7) Mo(2-0(123) 1.948(10) Mo(1X0(1) 2.037(12)
Mo(la)-O 1.960(8) Mo(3-0{(123) 1.948(12) Mo(3X-0.3) 2.078(1)
Mo(1)-O(1) 1.668(8) Mo(2-0(234) 1.944(11) Mo(3)-0,03) 2.217(16)
Mo(2)-0(2) ‘ 1.677(8) Mo(3-0(234) 1.943(11) Mo(4)-0,4) 2.03%(14)
Mo(2)—Cl{2) { 2.321(4) Mo(d)-0(234) | 2.170(11) Mo(3-043) 2.097(13)
Mo(1)>-0(11) | 2.102(8) Mo(1)-0(1) 1.703(14) Mo(4)y-0(4) + 2.025(15)

l

Mo{2)-0(12) 2.013(8) Mo(2>-0(2) 1.679(15) ! Mo(2)-C(2) 2.072(12)

2.262(8) Mo(3-0(3) 1.670(17) f Mo(41-0(4) 2.024(14)
(

Mo(1)-0(21)
Mo(2)-0(22) |  2.050(8) Mo(4)-O(4) 1.680(13) Mo(1)-C(1) 2.314(7)
Mo(1a)-0(31) ; 2096() | Mo()-0,(1) 2.016(13) Mo(4)—Cl(4) 2.313(6)
Mo(2)-0(32) |  2.035(8) | Mo(20,(2) 2.140(12) — —
£2 5 u-C HEERNLSMERC)
Table 2 Selected Bond Angles{ ° ) for Cluster I andll
Cluster I Cluster I

— ]

Mo(1)-0-Mo(2) | 134.5(5) iMo(])—O(lZB)—Mo(B) 138.4(6) )'MO(Z)—O(ZM)-MO(B) 84.3(4)
Mo(l)—O—Mo(la)} 137.5(5) | Mo{1)-0(123)-Mo{2) 134.7(7) | Mo(3)-0{(234)-Mof4) | 133.7(6)

Mo(l)—O—Mo(ln)i 84.0(3) | Mo(2-0(123)-Mo(3) 84.1 (4) jMo(Z)—O(234)—Mo(4) - 139.1(6)

Ml E5%INSTFEHRm 2 EAWIMATFHIEGEER
Fig. 1 Structure of the cluster I Fig.2 Structure of the cluster II ( nonhydrogen)
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Table 3 Main Vibrational ]Fgg' uencies(cm'of the Clusters

| assignments | Mo—Mo | Mo—O, | Mo~O, | ‘Mo~Cl | asym(CO,) sym(CO,) - C=0

R | 282vs | 990vs - — - - and —

IR = 980vs, 940w| 760vs 300s 15458 1375-1405(broad) | 1820m, 1785s,1725w

IR o= 980!)3, 905w| 755vs - 3008 15408 1365—1405(broad) 1790w,1705m

‘ % asym = asymmetric, sym = symmetric, vn‘=very strong, s=strong, m =medium, w=weak
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Fig.3 IR (a) and Raman (b) Spectra of the Cluster I

i B S RESY [ MEAREEEEMEEEE. FALEEERT, MRELRER
,‘ 520-670nm MHEH —RBEAEEERS, EARASHSR, KFEXEERREMYTH
fBXBEH. ME (Mo(S,CN(C;H),)) - (MoCl) P MEEXAEN, ERARANEH
ERERS, SRTEETE Mo™ WF d-d BRI S MBI A BN, HHERS
; RS WHFELR Mo—-Mo 8F1 4,0 HFRENBEHREHAER, HEHN Bﬁfﬂd\ﬁﬂ"a‘ #T

SN

relative iutensity
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ig. 4 IR 'spectra of the cluster I Fig. 5(a): Surface photovotage spectrum of cluster I

A . (b): Solid photoacoustic spectrum of cluster I
B5h, 44 T A BRLRNRELERY 230BM, AFEARRMEFHARBAR, KL
BT AR RER—£ R Mo B FIBHLETE 4,—O FHRAHMIIE AR Mo—Mo &5 Mo
‘w B¥e— BRI A ENAREROEHTRE. SHAYT Mo £ 4 GEFRE

D T — R IR M E RN RS
IS M PN AR
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SYNTHESES, STRUCTURES, REACTION MECHA-
NISMS AND SPECTRA OF CLUSTERS Mo((u;—0),
0,CL,(0COCH5)¢ AND (Mo{u;—0),0,
Cl,(OCOCH,CH,)) * 2C,H.Cl

Jiang Yan Fan Yuguo Sun Chunting Li Tiejin

(Depariment of Chemistry, Jilin University, Changchun 130023)

Tetranuclear complexes Mo, (4;—0),0,C1,(OCOCH s)sand (Mo,(u;—0},0,C1,(0COCH,
CH,)¢ = 2C,HCl were produced. The Crystal structures were defined by a four—circle X—ray
diffractometer. The IR and R spectra were recorded in the 200—4000cm™'and 50~1050cm™
range. The spectra of surface photovoltaic and photoacoustic were also recorded in the
wave—length range of 450—800 nm. The single Mo—Mo bond and Mo (V) ion in clusters were
determined. The reaction mechanisms of clusters were discussed. It is worth considering
carefully that SPV has one broad photocharge separation band at about 600 nm.

Keywords: molybdemum cluster syntheses structures and spectra  reaction mechanisn



