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Abstract 

Treatment of [Os ~(CO),~(NCMe) z ] with an equivalent amount of 2-(5°bromo-2-pyridyiazo)-5-(diethylamino)phenol (Br-PADAP) in 
CH ,C!, at room temperature for ! h afforded a major brown cluster [Os ~(CO),){/x°N(HXC~H .~NBr)){ p,-N(C ~o H ~NO)}]; the compound 
contains two types of ~a-bridging amido ligands ac~x~ss the same Os . . .  Os edge. © 1997 Elsevier Science S.A. 

The chemistry of carbonyl clusters of iron triad 
containing az~ ligands has been extensively studied 
[1~7]. It has been shown that Fe~(CO)I, reacts with 
azoalkanes, R~N:, (R o~ El, Pr) to give [Fe:~(CO),~( #no 
I?-LN~R~)]. Subsequent thermolysis leads to N-N bond 
cleavage and the fi~rmation of ' • • ~' , I  nmen~ot !ldget clusters 
[i e~({~ )),)(/.t:cNR)~] [8]. Similarly, Ru~(CO)jo reacts 
with azoarenes, N, Ar, to give [Ru ~(CO),~( p~oNAr)~ ] in 
m~lerate yields [9]. °However, the osmium carbonyl 
cluster, Os~(CO)~ would not undergo a similar reac- 
tion. It has been reported that Os~(CO),~ reacts with 
azt~thane at 140°C to give hydrazone derivatives 
[Os:~(/~-HXCO),~( p,~-'O:~-EtN-N=C-HCH:~)] in low 
yield [1]. However, no products due to N-N cleavage 
have been isolated in this system. Recently, we have 
shown that the labilised triosmium cluster, 
[Os~(CO),~(NCMe) 2 ] reacts with 2-phenylazopyridine 
( 2 - P A P )  to a f f o r d  [ O s ~ ( C O ) l o ( / x - ~  a 
NCsHaN=NC~,H~)] in which the azo moiety is coordi- 
nated to Os metal centers [10]. However, attempts to 
cleave the N = N bond of this compound by thermal and 
photochemical methods has met little success. Nevertheo 
less, we believe that by careful choice of substituents in 
the aromatic system, one would be able to modify the 
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electron density around the azo linkage so that cleavage 
reaction can be effected. Herein, we report in this 
communication the reaction of [Os~(CO)I0(NCMe):] 
with 2o(5-bromo-2-pyridylazo)-54diethylamino)phenol 
(Br~oPADAP) to give a brown cluster containing two 
types of amido moieties in which N-N cleavage of the 
azo ligand is observed. 

Treatment of [Os~tCO),,(NCMe)~] with I equivalent 
of BrooPADAP in dichloromethane at room teml~rature 
gives a dark brown solid [Os~(CO)lo{t~ o 
N(H)(C~H ~NBr)}{ btoN(C ioH t:~NO)}] I in 50% yield and 
two other uncharacterized products in low yields upon 
TLC separation on silica, see Scheme i. The 'H NMR 
spectrum of I in CD2C! 2 shows two sets of three signals 
that are attributable to the protons of two aromatic 
rings. The amido proton resonance appears as a board 
singlet at 3.59 ppm. The positive FAB mass spectrum of 
I exhibits an envelope centered at m/z 1200 with an 
isotopic distribution characteristic of three osmium and 
one bromine atom. To establish the molecular structure 
of !, an X-ray analysis has been carried out on a dark 
brown crystal obtained by slow evaporation of an ethanol 
solution at 0°C. This analysis revealed that cluster I 
contains an open triangular ~r~0-tal core with two types of 
amido fragment bridging across the same O s . . .  Os 
edge. The molecular structure of 1 is shown in Fig. I 
together with selected bond parameters. The amido 
ligand containing pyridine ring is arranged in exo orieno 
tation, although both exo and endo tbrms have been 
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Table I 

Atom x y 
01 I) " o.i5i 7) 

o,(2) o.s20m) o.74271(7) 
o(3) o. oal) 0.61556(7) 
BRI) 1.2106(4) 0.9199(2) 
t3(I) 0.305(3) 0.673(I) 
0(2) 0.502(3) 0.356(2) 
0(3) 0.201(4) 0,540(2) 
0(4) 0.680(3) 0.478(2) 
0(5) 0.573(2) 0.945(I) 
0(6) 0.200(3) 0.809(I) 
0(7) 0.483(3) 0.685(2) 
(3(8) 0.901(3) 0.414(2) 
0(9) 0.988(3) 0.689(I) 
0(10) 0.649(3) 0.533(I) 
0(I I) 0.691(4) 0.729(2) 
0(12) 0.385(5) 0.937(3) 
O(!3) O.:~7(4) 0.119(2) 
0(14) 0.155(4) 0.236(2) 
N(I) 0.753(2) 0.673(1) 
N(2) 0.858(2) 0.816(I) 
N(3) 0.5~(2) 0.754(1) 
N(4) 0.293(3) 0.975(2) 
C(1) 0.365(4) 0.625(2) 
C(2) 0.499(4) 0,428(2) 
C(3) 0.300(4) 0.547(2) 
C(4) 0.593(4) 0.510(2) 
C(5) 0.S57(35 0.866(2) 
C(6) 0,33~4) 0.788(2) 
C(7) 0,491(4) 0507(2) 
~8)  0,839(55 0.491(3) 
~('~) 0,892(3) 0,665(25 
C1 I0) 0,679(45 0.:~66(25 
C(l I) 0.861(3) 0.727(21 
C(12) 0,966(3) 0,`/01(2) 

13) 1.0"/0(4) 0.?48(2) 
C(i4) 1.0`/|(3) 0.83`/(2) 
(31~) 0,~I(3) 0,86~(2) 
016) 0 , 8 2 8 ( 3 )  0.810(2) 
~1`/) 0,8650) 0,7~2) 
~18) 0 ~ 3 )  0,853(25 
C(19) 0.310(3) 0,927(2) 
C(20) 0,3~0(3) 0.951(25 
~21) 0,415)(3) 0,90~2) 
C(22) 0312(4) 0,942(2) 
C(23) 0,2~I(8) 0.85"}(35 
C(24) 0,I ?6(4) 1.04.9(2) 
C(25) 0,025(65 1,01~35 
C(26) 03242 0,1400 
C(27) 0,221(7) 0,160(4) 

I) 0,7641 0,6261 
H(2) 0,o616 0.6~30 
H(3) 1.1458 0,7230 
fi(4) 0,9$96 0,9265 
H(5) 0,5108 0,83~3 
14(6) 0,2~S I ,(g~8 
~8) 0,4132 0,9270 
H(9) 0,2685 0,~49 
H(10) 0,1490 0,8702 

I I ) 0,~35 0,~24 
H(12) 0,2695 0,8411 
14(13) 0,1652 1,0890 
H(14) 0,1989 1,0871 

Z 

0.23301(~/) ' 
0.16588(7) 
0.27467(7) 
0.0051(2) 
0.412(1) 
0.326(2) 
0.168(2) 
0.050(1) 
0.098(1) 
0.236(1) 

- 0.020(2) 
0.203(2) 
0.325(I) 
0.463(!) 
0.467(2) 
0.286(2) 
0.277(2) 
0.428(2) 
0.138(I) 
0.152(I) 
0.295(! ) 
0.614(I) 
0.352(2) 
0.293(2) 
0.185(2) 
0,116(2) 
0.129(2) 
0.21 I(2) 
0,055(2) 
0.224(3) 
0,~1(2) 
0,305(2) 
O, 105( I ) 
0,028(2) 

:0001(2) 
0.045(2) 
0,120(2) 
0,369( I ) 
0,~6(2) 
0.529(2) 
0.533(2) 
0.~2) 
0,368(25 
0,705(25 
0.736(3) 
0,617(2) 
0,618(35 
0,1808 
0,156(3) 
0,1014 
0,OO65 

=0,0531 
0,1508 
0,58~)9 
0,4483 
03024 
0,7486 
0,7399 
0,6933 
0.7953 
0,6714 
0,5638 

e q  . 

3.94(3) 
3.17(2) 
3.33(2) 
5.50(9) 
5.4(4) 
7.8(6) 
9.4(8) 
6.1(5) 
4.6(4) 
5.7(5) 
6.5(5) 
6,4(5) 
5.9(5) 
5.5(4) 
4.2(7) 
4.4(7) 

10.9607 
10.5961 
3.4(4) 
3.3(4) 
3.4(4) 
4.3(4) 
5.4(7) 
4.8(6) 
5.7(7) 
5.1(6) 
3.7(5) 
5.2(6) 
4.6(6) 
7.9(10) 
3,4(5) 

4.9(6) 
2,6(4) 
4,0(5) 
4,4(0) 
3,9(5) 
3,5(5) 
2,~4) 
3,6(~) 
43(5) 
3,~5) 
4.4(6) 
3.2(4) 
5.9(7) 

7,6(9) 
4,6(6) 
9(I) 

10,0500 
10,~70 
4.0 
4,8 
5.2 
42 
5.1, 
5,2 
7,0 
7,0 
9.0 
9,0 
9,0 

Table 1 (continued) 

Atom x y z Beq 

H(15) - 0.0457 !.0761 0.6195 ! i.2 
H(16) 0.0322 0.9791 0.5632 1 ! .2 
H(17)  -0.0015 0.9810 0.6709 11.2 
H(18) 0.3762 0.1937 0.1715 12.0 
H(! 9) 0.3808 0.083 ! 0.1459 i 2.0 
H(20) 0.1639 0.2171 0.1909 12.7 
H(21) 0.2424 0.1742 0.0924 12.7 
H(22) 0.1687 0.1065 0.1651 12.7 
H(23) 0.3965 0.9263 0.3108 3.8 

, . .. )-' ):  B~ =8/3w'(Uil(aa )2 + U,,(bb" + U~(cc" + 
2Ui, an" bb " cos7 + 2Ul~aa" cc ° cos/3 + 2U,.~bb" cc" cosa). 

reported in a related system [Os3(#-N(H)PhX/x- 
CI)(CO)lo] [!1]. We did not detect the presence of an 
endo isomer in this system. The other am|do moiety 
contains a C=N double bond (1.29(3) ,A) which is 
marginally shorter than the C-N(H) distance (I.38(3! 
A) in the other am|do group. The N(3) atom is sp- 
hybridized as evident from the short N(3)-C(16) bond 
distance and the planarity of Os(2)-Os(3)-N(3)-C(16) 
moiety (max. deviation 0.10 ~). Osmium clusters c o n -  

OO) 
c(1) 

d ....... y ' "  

Ct|*~ 

B~(|) 

Fig, I, Mol~ular swuc|ur¢ of cluster i showing the a|om=numbering 
~hea~e, wilh ~lected I~)n.d distances {~,) and angles (°). Os(I)-Os(2) 
2,884(|L Os(I}-Os(3) 2,879(2), Os(2),-N(I) 2,22(2), Os(2)-N(3) 
2,11(2L Os{3)-N(l) 2,14(2), Os(3)-N(3) 2,11(2), Os(2),., Os(3) 
3,075(2), N(1),,, N(3) 2,65(2), C(17)-C~11) ~ 1.44(4). C(21)- 
O(12) ~ 1,37(4), C~16)=N(3) 1.29(3), C(II)-N(1) 1.38(3), Os(2)- 
Os(l }-Os(3) 64.5(I ), Os(2)-N( I )-Os(3) 89,6(8L Os(2)-N(3)-Os(3) 
93,6(7). ~ Occupancy factor 0,5, 
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8,,. tmr 

NEh 

[Osa(CO),o(NCMe)z] + L v ~ ' ~  

e/ 
N ~ 

Scheme I. 

taining this kind of #-amido group is relatively rare, 
even though structurally characterized examples such as 
[Os3( #-H)(CO)to( #-N=C(H)CF3)] [12] and [Os3( t~- 
H)(CO)to{t~-N=C(H)Et}] [13] are known. It has been 
shown that [Os3( v,-HXCO)Io{ v,-N=C(H)CF~}] under- 
goes hydrogenation to give lOs3( t~-HXCO)to{ p,- 
N(H)CH2CF~}] at forcing condition [14]. However, 
cluster 1 is unreacted towards hydrogen at both room 
temperature and temperature of refluxing hexane. 

Although the mechanistic details for the formation of 
1 are unclear, it is tempting to propose some intermedi- 
ates with similar bonding mode for the azo functionality 
bound to the osmium metal core as observed in 
[Os ~(CO)to( ~-*l~-Cs H.t N = NC~, Hs)] may be present. 
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Appendix A. Spectroscopic data for I 

IR [CH2C! 2. v(CO)] 2093 m, 2064 s, 2043 s, 2012 s, 
1973 s and 1952 m cm-~; IR [KBr, v(C=O, ketone) 
1626 c m - t  v(C=N) 1607 cm-I;  t H NMR(CD2CI2 ' 
ppm): 8 8.21 (d, IH, Jan =~ 2.4, Hh), 7.65 (dd, IH, 

Jnn = 2.4 and 8.6, Hf),  6.81 (m, 2H, H c and Hd), 6.01 
(d, IH, JaB = 8.6, Hg), 5.55 (s, br, IH, He), 3.59 (s, br, 
IH, Hi), 3.50 (q, 4H, Ja, =7.0, H,), 1.29 (t, 6H, 

Table 3 
Bond lengths (A) 

Atom Atom Dis 'lance Atom Atom Distance 

Os(I) Os(2) 2.884(I) Os(I) Off3) 2.879(2) 
Os( I ) C( ! ) 2.00(3) Os(! ) C(2) !.92(3) 
Os( I ) C(3) !.90(4) Os( 1 ) C(4) 1.90(3) 
Os(2) N( i ) 2.22(2) Os(2) N(3) 2. ! 1(2) 
Os(2) C(5) i.84(3) Os(2) C(6) !.79(4) 
Os(2) C(7) !.80(3) Os(3) N(I) 2.14(2) 
Os(3) N(3) 2. i 1(2) Os(3) C(8) 1,93(4) 
Os(3) C(9) !.99(3) Os(3) C(10) 1,89(3) 
Br(I) C(14) 1.90(3) 0(I)  C(I) 1,09{3) 
0(2) C(2) I, 10(3) 0(3) C(3) 1,0~(5) 
0(4) C(4) I, 17(3) 0(5) C(5) I, 19(3) 
0(6) C(6) 1,22(4) 0(7) C(7) i, 16{3) 
(XS) C(8) I. 13(4) 0(9) C(9) I, 14(3) 
0(10) C(IO) I,I1(3) 0(11) C(17) 1.44(4) 
O(12) C(21) 1,37(4) Nil) C(I I) 1,38(3) 
N(2) C(! I) 1,39(3) N(2) C(15) 1,29(3) 
N(3) C(16) 1,29(3) N(4) C(19) 1.37(3) 
N(4) C(22) 1.44(4) N(4) C(24) 1.37(4) 
C(I I) C(12) 1.35(3) C(12) C(13) i.28(4) 
C(13) C(14) 1.39(3) C(14) C(15) 1.36(4) 
C(16) C(17) 1.40(3) C(16) C(2 i ) I.$2(3) 
C(17) C(18) 1.34(3) C(18) C(19) 1.36(4) 
C(19) C(20) !.34(4) C(20) C(21 ) 1.38(3) 
C(22) C(23) 1,42(5) C(24) C(25) 1.56(6) 

Table 2 
Anisotmpic displacement parameters 

Atom Uii U~ U~ Ut 2 Ut ~ U2~ 

Os(I) 0.0510(9) 0.0429(6) 0.0538(6) - 0.0161(5) - 0.0013(5) - 0.0051(5) 
Os(2) 0.0401 (7) 0.04 ! 4(6) 0.037tff5) - 0.01 04(5) - 0.0032(4) - 0.0043(4) 
Os(3) 0.0398(7) 0.0378(6) 0.0441(6) - 0.0030(4) - 0.0013(4) - 0.0036(4) 
Br( I ) 0.058(3) 0,073(2) 0,079(2) - 0,029(2) - 0.005(2) 0.014(2) 

The general temperature factor expression: exp( -2~ '2(a"  2Ullh2 + b" 2U22 k 2 + c ° 2U~.~I 2 + 2a " b" UI2 hk + 2a" ¢" Ul~hl + 2 b ' ¢ "  U2,~kl)), 
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Table 4 

Atom A t o m  Distance A t o m  A t o m  Distance 

O(12) 1"I123) 0.41 
C(12) 14(21 0.95 
C(15) H(4) 0.95 
C(20) 14(6) 0.95 
C122) 14(8) 0.95 
C123) H(IO) O.95 
C123) I-I112) 0.95 
C(24) !.i(14) 0.95 
C125) 14(16) 0.94 
C(27) 14(20) 0.94 
C(27) 14(22) 0.96 

N(I) H(I) 0.82 
CXI3) 14(3) 0.95 
C(18) H(5) 0.96 
C(21) 1-I(23) 0.97 
C(22) H(9) 0.95 
C(23) H(i I ) 0.95 
C(24) !-I(13) 0.95 
C125) 8115) 0.95 
C(25) 8117) 0.95 
C(27) !-1(21) 0.94 

Table 5 
Bond angles (') 
Atom Atom Atom Angle Atom Atom Atom Angle 

O~(2) Os(I) Os(3) 64,59(4) Os(2) O,~!) C(I) 85.6(9) 
O~2) Os(I) C(21 158111 O~(2) Ogl) C(3)  97.3(10) 
O~2) O~I) C(4) 81.1(9) OK3) O~I) 12(I) 83(I) 
O~3) ORI) C12) 9311) O~13) O~(I) C13) 161.8(10) 
O~13) 0~1) C(4) 84(I) C(I) Os(l) C(2) 92(!) 
C(I) Os(I)C(3) 96(i) C(I) O~1)(2.(4) 165(!) 
C(2) O~t) C(3) 104(I) CX2) Os(i) C(4) 97(1) 
C(3) Os(I) C(4) 91(I) Os(l) Os(2) N(I) 84.6(5) 
~ 1 )  O~2) N(3) 82.0(5) O~(1) O:~2) C(5) 176.9(8) 
0~1) O~(2) C(6) 87.6(10) Os(I) O~2) C(7) 89.~9) 
N(I) O~(2) N(3) 75,5(8) N(I) O~2) C(5) 94.4(10) 
N(I) @~12) C(6) 168(I) N(I) O~2) C(7) 9~(I) 
NO) O~2) C(~) 98,0110) N(3) O~2) C(6) 9411) 
N(3) O~2) C(?) 167(I) C(S) OR2) C16) 9311) 
C(~) O~2) C(?) 93(I) C16) O~12) C17) 93(I) 
O~(I) O~(3) N(1) 86,2(6) ORI) O~13) N(3) 82,[~6) 
ORI) O~13) ~tl) 90(1)  0~(I) O~(3) C(9) 177,6(7) 
O~(I) (~(3) C(10) ~ 1 )  N(I) O~3) N(3)  77,2(?) 
N(I) O~(3) COl) 89(I) N(I) O~3) C(9) 92,2(9) 
N(I) O~(3) C(10) 176(I) N(3) O~3) C(~) I ~ | )  
N(3) OR3) ~9) 9~,919) N(3) O~13) elI0) i~|) 
08) Os(3) C19) 91(I) C18) O~13) C(i0) 9211) 
09) ~3)C(10) 90(I) O~12) N(I) Os13) 89,618) 
Os(2) N(I) ~11) I ~ 1 )  O~3) N(1) ~11) 12~I) 
~II) N(2) C115) 11012) OR2) N(3) O~3) 93,6{7) 
O~12) N(3) C(16) i341i) O~3) N(3) C(16) 13011) 
C(19) N(4) C(221 123(2) C(19) N(4) C(24) 121(2) 
C(22) N(4) C(24) 114(2) O~l) (2(I) 0(I) 173(2) 
~ 1 )  0[2) 0(2) I7213) O~1) C13) 0(3) 171(3) 
~ 1 )  C(4) 0(4) 172(3) Os(2) C($) 0(5) 173(2) 
O~2) C(6) 0(6) 172(2) O~2) C(?) 0(1) 174(3) 
O~3) C(8) 0(8) 172(3) Os(3) C(9) 0(9) 173(2) 
O~(3) C(10) 0(10) 175(2) N(I) C(II) N(2t 118(!) 
N(I) C(II) C112) 123(2) N(2) L~II) C(121 118(2) 
~11) C(12) C(13) 124(2) C(12) C(13) C(14) 11~1(2) 
BH~I) C(14)C(13) 1~.~2) Bdl) C(14)C(15) 119(I) 
~13) C~14) C(IS) 116(2) N(2) ~15) ~14) 1~{2) 
N(3) CXi~) C(17) 12~2) N(3) C(IO) C(21) 12~2) 
C(I?) ~1~) ~21) 112(!) O(11) C(17) ~16) 1~1(2) 
0(11) C(I?) C(18) II~2) C(16) C~I?) C(18) II~(2) 
~I?) (.'XIS) C(19) 128(2) N(4) C119) C(IS) I~) 
N(4) C(19) C120) 12212) C(I~) C(19) C(~O) 11412) 
C(19) L ~ )  C121) 123(2) 011~) C121) O16) 12012) 
0(12) O21) C(~) !18(2) C(16) C(21) C(20) 12(~2) 
~4) C(22) (~3) 115(3) N(4) C(24) C(25) !17(2) 

Table 6 
Bond angles (°) 

Atom Atom Atom Angle Atom Atom Atom Angle 

C(21) O(12) H(23) 4.0 Os(2) N(1)  14(I)  107.4 
Os(3) N(1)  H (1 )  106.9 C(II) N(1)  H (1 )  107.2 
C(I1) C(12) H(2) 117.5 C(13) C(12) H(2) 118.3 
C(12) C(13) H(3) 120.9 C(14) C(13) H(3) 120.9 
N(2) C(15) I-I14) 11%4 C(14) C(15) H(41 117.4 
C(17) C(18) H(5) 115.5 C(19) COS) H(51 115.8 
C(19) C(20) H(6) 118.0  C(21) C(20) H(6)  118.9 
O112) C(21) H(23) !.7 C(16) C121) H(23) 120.0 
C(20) C(21) H(23) 119.8 N(4) C(22) 1418) 107.9 
N(4) C(22) II(9) 107.7 C(23) C122) H(8) I08,1 
C123) C122) 14(9) 108.1 H(8) C(22) 819) 109.1 
C122) C123) H(10) 109.3 C(22) C(23) H(II) 109,5 
C(22) C123) 14(12) 109.6 H(10) C(23) H(ll) 109,4 
H(10) C(23) H(12) 109,3 H(II) C(23) H(12) 109,7 
N(4) C(24) H(13) 106,9 N(4)  C(24) H(14) 10"7.0 
C(25) C(24) H(13) 108,4 C(25) C(24) H(14) 107,8 
H(13) C(24) 8(14) 108,8 C(24) C(25) H(15) !09,0 
C(24) C(25) H(16) 109.5 C(24) C(25) H(17) 108,6 
H(15) C(25) H(16) 110.4 H(15) C(25) H(17) 109.3 
H(16) C125) H(17) II0.0 H(20) C(27) H(21) III.4 
H(20) C127) H122) I09.1 H(21) C127) H(22) 109.7 

J , ,  ~' 7.0 Hz, Hb); FAB mass spectrum: m/z 1200 
(caic. 1200), M+; elemental analysis (Found: C, 25.70: 
H. !.701 N, 4.60%. C,,~H=~NaO~BrOs3 requires C, 
25.70; H, 2.00; N. 4.40%). 

Table 7 
Summ{~ oi' cf3/slal data and da~a c~;llcction parame|ers for 
[O ~(CO)io( poN(14XC ~Ii ~NBr)}{ poN(C ,oH ~NO)I] 

Cfy~|al color. I1;~bil dork bmwo. hh~k~ 
Cr~tal st~e (ram) 023 ~ 0~5 × O3:~ 
Crystal system mcltn,e 
Space ga.~p P] (No, 2) 
Unil cell dimcnsion~ ~, ~ 9,5b~(I ) c~ ~ ~}. I ${2) 

h ~ 13,692(I) ~ ~ 77,~(2) 
¢ ~ 14//56{I) y ~ 80,3,~(.2) 

U (A') 1859,~4) 
Z 

Di|lrt~to~ter MAR re,~earch im~zge-plate 
R~liation Mo= Kt~ (A ~ 0,71073 A) 
g(Mo = g a) (era ~ ) I ! 3.5~ 

R~l~U~s  ~'~)ll~ted 14035 
Uraque retl~ti~m~ 3119 
Observed refl~,i~ns t>  3¢~(1} 2212 
Refinet~n| ,~lh~l {ull matn~ IcaS|o~U~JX~,,, 

R 0,058 

~ n e s s  of fit 235 
Largest A,~ 0,~ 
No. of P~a.~ter 210 

Residual eleciron density (e A - ;~ ) 0,68 to - 0.74 



W.-T. Wong, T.-S. Wtmg/ Journal of O~'g~mometallic Chemisto" 542 ¢ 1~?~ 29-33 33 

Appendix B. Crystal Data for ! ( Tables 1-7) 

lOs 3(CO)lo{/~-N(H)(C s H 3 NBr)){/~-N(C io H 13 NO)}] 
E t O H . H ~ O ;  C~sHiTNaOliBrOs 3, M =  1199.93 

(1264.02 with solvent), Triclinic, Space group PI (No. 
2), a =9.565(1), b =  13.692(!), c =  14.756(1) A, a =  
90.15(2), #=77.69(2) ,  y=80.35(2)  °, U =  1859.9(4) 
03 
A ,  Z = 2, D,~i,, = 2.257 g c m  -3, F (000)=  1164, Mo 
- K a  radiation (A=0.71073 /~), / . ~ ( M o - K e t ) =  
113.55 cm- ~, crystal dimensions 0.23 x 0.25 x 0.33 
nun, 3119 unique data measured on a MAR research 
image-plate Scanner. 65 3 ° frames with an exposure 
time of 8 rain per frame. 2213 observed reflections 
[ ! > 3o'(!)]. structure solved by direct methods (SIR88) 
[ 15] and Fourier difference techniques. We encountered 
a 2-fold positional disorder problem associated with the 
N=CCsH3(OXNEt,) moiety. There are two orienta- 
tions of this ring with the oxygen atom on the left hand 
side as shown in Fig. 1 or on the right hand side. 
Therefore, both possible sites for oxygen atom, O(11) 
and O(12), were assigned occupancy factors of 0.5. 
With this model, full-matrix least-squares refinement on 
F was employed with Os refined anisotropically. The 
amido-H was located from a difference Fourier synthe- 
sis based on low angle data [20<  30 ° ] while other 
hydrogen atoms on the organic moieties were generated 
in their ideal positions. They were included in the 
su~cture factors calculations but not refined. The refine- 
ment was converged to R = 0.058, R ' =  0.064 with 
weighing scheme w = [ tr "~( b~,)] ° I. All calculations were 
I~rt~rmed on a SiliconoGraphic.,, computer L~sing the 
program package TEXSAN [16]. Atomic coordinates, 

bond lengths and angles and therm,,d parameters have 
been deposited at the Cambridge Crystallographic Data 
Centre (CCDC). 
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