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Table 1 Crystallographic Parameters and Diffraction Data Collection

chemical formula MosBraClaO-NCrHlsg
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Table 2 Atomic Coordinate Parameters ( x10¢), Equivalent Tem-

perature Factors and Their Standard Deviations

atom X Y Z Beqv.(Az)
Mo( 1) TTS0( 1) 2176(0) 2449(0) 1,928(8)
Mo(2) 702001 4254 0) 2659(0) 1.879(8)
Mo(3) 6440( 1) 2902(0) 346( 0) 2,031(9)
Br(1) 5431( 1) 2843( 1) 3765(0) 2,81(1)
Br(2) 4685( 1) 994( 1) 1291(¢ 1) 3.01( 1)
Br(3» 5680(1) 3860(1) 1586( 0) 2.79(1)
Cl¢ 1 7722(2) 510( 1) 3275( 1) 3.56(3)
Cl(2) 5882(2) 5760( 1) 3805( 1) 3.,03(3)
Cl(3) 4417(2) 2339(2) -799( 1) 3.66(3)
O 8881(5) 3505(3) 1811(2) 2,03¢7)
O¢1) 10201(5) 2953(4 ) 3515(3) 2,81(8)
oc2) 9611( 5 ) 4750(4 ) 3685(3) 2. 78(8)
O3 8117(6) 5565(3) 1862¢( 3) 2,71(8)
Q4 7617(6) 44310( 4 ) 297(3) 3.21(9>
Qs 8497(6) 2054(4) 85(3) 3.07¢9)
Q06D 9659(5 ) 1395( 3 ) 1435(3) 2,80(8)
N 1684(5) 8489(5) 3390(4) 3.4(1)
C(1l) 10682(8) 4038(5 ) 3861(4) 2,8(1)
Cc2) 8250(9) 5385(5) 899(4) 3.0(1)
C(3) 9665( 9) 1558(5) 525(4) 3.0C1)
C(4) ~-98(12) 8088( 7)) 3939(6) 5.1(2)
C(5) 2583(12) 9738( 8) 3870(6) 5,3(2)
C(6) 995(15) 8468(8) 2283(5) 6,2(2)

C(7) 3134(14) T727(8) 3434(8) 8,9(2)
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Table 3
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Main Bond Lengths and Their Standard Deviations

Mo(1)-Mo(2)
Mo(1)-Mo(3)
Mo(2)-Mo(3)
Mo(1)-Br(1)
Mo(1)-Br(2)
Mo(2)-Br(1)
Mo(2)-Br(3)
Mo(3)-Br(3)
Mo(3)-Br(2)
Mo(1)-CI(1)
Mo( 2)-Cl(2)
Mo(3)-CI(3)
Mo(1)-0
Mo-(2)-0
Mo-(23-0
Mo(1)-0(1)

2,593(1)
2,598(1)
2.596(1)
2,541(1)
2,542(1)
2,543(1)
2,539(1)
2,543(1)
2,542(1)
2,427(2)
2,412¢(1)
2,420(1)
1.972(3)
1.978(3)
1.977( 3)
2,080(4)

Mo(1)-0(6)
Mo(2)-0(3)
Mo(2)-0(2)
Mo(3)-0(4)
Mo(3)-0(5)
C(1)-0(1)
C(1)-0(2)
C(2)-0(3)
C(2)-0(4)
C(3)-0(5)
C(3)-0(6)
N-C(4)
N-C(5)
N-C(6)
N-C(7)

2,095(3)
2,080(4)
2,090(4)
2,090(4)
2,998(4)
1,267(7)
1,267(7)
1,259(7)

1,269(7)

1,271(7)
1,250(7)
1,494(8)
1,507(9)
1.502(8)
1.476(9)

Fig. 1
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Arrangement of cluster molecule in unit cell
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Table 4 Main Bond Angle Values and Their Standard Deviations

bond fmgle

‘\40(1) Mo(z)
Mo (%)

Mo( 2)-Mo(1)-
Mo(3)

Mo(1)-Mo(3)-
Mo(Z)

Mo(1)- 0-Mo(2)

Mo(1)- O Mo{a)

Mo(2 )—O-Mo( 3>

Mo(1)-Mo(2)-

degren\ ) ‘

60, oq(?)'
. 60, 02(2)

58.00( 2 )
| “2.39(13)

59.26(2)

Br(l)‘

Mo( ") Mo( 15~

Br(l)‘

Mo(1)-Br(1)-

Mo(Z) .

Mo( 1) Mo( 3 )—
Br(2)

Mo( 3 ) Mo( 1)-
Br(")

Mo( 1 ) -Br(2 )~

Mo(3) .

Mo(2)-Mo( 3 )-
Br(3

Mo(3)-Mo(2

Br(S)

"lo( ") Br( 3 )—
Md(u)

O-Mo( 1)-Cl( 1)

Br(1)-Mo(1)-
O(8)

Br(2)-Mo(1)-

()(1)

Cl(l)Mo(l)
oc)

Cl(1)-Mo( 1)~
0(6)

! 59 JB(Z)\

(">

59,27(2)

59,28(2)

59.19(2)
59.36( 2 f
61.44¢ 2!
157.53¢11)

171. /"(11)

bond

lfflr

61,462 );

Br( 2)- Mo(] )-
Br(1)

Br (2) Mo(l)—
067

O(l) \io(l)
Br(1)

(‘1(2) Mo(2) O

Lr(l) Mo(Z)

Cl(u> Mo(h-
03

(“1(") Mo(z)
0(2)

L,I(Z) Mo(2)-

f‘l( ‘) 7\10(2)
P1(")

O-Mo(2)-0C2)

0-Mo( 2)-0(3)

O-Mo(2)~Br(1)

O-Mo(2)~Br(3)
Br(1)-Mo(2)-
Br( ")

Br(l) Mo(Z)
0(2)

71.86(12)0( 3 }-Mo(2)- Bl‘(o)

89,

O(3)

dg:c()

88,

89,89(10) O-Mo(3)-Br(2)

bond zmgle

45(2) 0O-Mo(3)-0(5)

36(11), O-Mo(3)-0(4)

82, 06(12)‘0(1) Mo(l) 0(6) 91, 16(15) O~ Mo(3) Br(3)

‘degree( )

78.7’3(14)

79.84(15)

107 ,76(10)

4107 9z (10)

157 79(11) 0(4) Mo(a) 0(5 ) 89 66(]6)

1]2..)5(10)

85,10(11)

!

82.’)/(1 )\B (a, \.Io(Z) O(Z) 171, 9a(11)0(4) Mo(3) B"( ).

Br(2)- Mo(3)
O(5)

RBr(22)- Mo(3)
Br('ﬂ)

89.71(11)

£ 90,33(12)

! 89,37(2)

84, 13(11),C( 13)-0(1)-Mo(1) )123 42(34)

Br(l) | 87, 40(4)C<1) -0(2)~ Mo(z) 12 .42(36)

’87 81¢4) O(1)-CL1)-0(2)123,67(49/

L, 79,83(14)C(2)-0(3)-Mo(2) '123.24(39)

79.65(14) CC 2 )-0( 4 )-Mo(3) [122.31(25)
| :

10’[.98(10)% 0(3)-C(2)-0(4 )§124.2~1(55)

108.04(10)°C( 3 )-0C 5 )-Mo( 3 )1122.24(34)

1 83.42(2)C(3)-0(6)~-Mo(1) -122.27(36)

- 90.78(11)0(5)-C(3)-0(6) 124.78(50)

89.78(11)

o

84.11(12Y0( 3)-Mo(2)-0(2). 89, 96(10)

' 84.52(12)

Cl(3)-Mo(3)-0

1157.53(10)[

C(4)-N-C(5)

C(4)-N-C(8)

C(4)-N-C(7)

108.64(53)
108.53(61)

110.49(64)
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Table 5 Comparison for Some Bond Lengths in Four
Cluster Anions (av., Q&)

cluster anion* i Mo-(u-X) ! Mo-Mo " Mo~(us~0) } Mo-Clena \ ref.
(I) Xu=Cl ' 2.419 ! 2.577 ‘1 1.992 l 219 ’ 2
(D Xe=Br | 289 | o281 | Lo 2aiz |z
D Xe=Cl | za00 | zsre | 1ess oz 3
(W) Xe=Br | 252 . 256 L.o76  2.420  this paper

* T (CsH1S2) [Moa(pus—0) (u—C1as(u—0Ac):Cl;)
T (CsH7S:)IMos(ps—0) (u—Br)s(p—0Ac);Cls)
M (EtsNI)[Mos(us—0) (p—CDa(p—0,CH)I3Cls]
V. (MesN)[Mos(us—0){(p—Br)a(p—02CH)1Cls]

WEXUFHEAMTIEY, TMILERRRAL, iRk BT 8I=45
HARGRE, XTRHTEEIHHETAR . mERET R e, X#i 2]
BRHETHAIMI A, HFIhRAFERTFZ—2EME A8 RGBT, 48 1%
IarhMo~-Mofgt ik, Mo-O(us)8témd, LARMo-ClGRit ) m T RO d K
R, EF S PHIMY, BRENPHMEORARRAEGTE. 52, PHRESRRZHRE
NI SR TR R AR S AR,

iRl BB, [Mod.[CLI.[Br IZ A i A FE(T: [Mo3—LCled 0.1C )y
[Mos1—[Brls 0.5(°)s [Cld—[Brsd 0.4¢°), % 6 FIHETERHBREFF &
REHRIER. h%k 6 B, % FHNARBERT, BN ERAETRELLC R,
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Table 6 Least-squares Plane Equation and Distances

from Each Atom to Equation

’ } di :
: P | distances from each atom to least-squares
‘ AX+BY+CZ-D=29¢ plane equation

plane | R N el
; A B C D 5 x102( )
i {
\ Mo(1 ) Mo(2) O(1) 0O(2) C(1)
I 0.5643 0,3166 —0.7624 0.8034 | - n oo e
1.2 -0.2 ~3.0 -1.4 3.4
| Mo(2) Mo(3) 0OC(3) 0O(4) C(2)
0 | -0.9681 0.2186 -0.1223 -2.9955 |- — — - —  — o .- .
-0.2 ~-0.5 1.3 1.6 -2.3
Mo(1) Mo(3) O(5) O(s) C(3)
i -0.5350 -0,8056 -0.2547 -4.818 |————rnrr—-—"77-"-"7"""-"""—"— - ———
1 ~1.9 0.6 1.4 4.4 -4,5

MSCERE 2 . 3 . 7 IRASCHR R P BT LB M, AR ERE R, Wb
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STUDIES ON TRINUCLEUS Mo
CLUSTER COMPOUND

SYNTHESIS AND CRYSTAL STRUCTURE OF
(Me N) [Mos(.ua“o)(#‘Br)s(#"ozCH)30|3]

Wu Dingming Huang Jianquan Huang Jinling
(Fujian Institutc of Research on the Structure of Matter,

Chinese Academy of Sciences)

The brown-black crystal of the title Mo cluster compound was synthe-
sized by the reaction of MoBr, and HCO,H with Me,NBr in the medium of
unhydrous EtOH saturated by gas HC], The crystal structure with space

analysis method, The unit ce]l parameters are as follows: a=6.848(1),b=
11.933( 1), c¢=13.164( 1 (A ), @=100,20C1), B=93.12(1), p=101.14(1)
(°); Z=2; Dgpy.=2.72gem™®, Dy =2.76gcm™, The results show that
the crysta] belongs to a discrete ionic one, containing an (Me/N)* cation

and an

[MOS( [JS—O X {J'Bf )s( ,U"OzCH )5Cl3]”
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cJuster anion, in which three Mo atoms form an approximately equilateral
triaugle with an average Mo~Mec bond length of 2,596( 1 YA )., On one side
of the triangular pleme one u,-O atom binds the three Mo atoms together
to form a monocapoed cluster core, Each pair of Mo atoms is further bri-
dged by a Br ligand and an HCO,™ group, In addition, there is a terminal
Cl atom attaching to each Mo atom, The loca] coordination polyhedron
around each Mo atom is a distored octahedron, The symmetry of the cluster

anion as a whole is approximately Ciy,

Keywords trinucleus Mo cluster compound erystal structure



