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Abstract 

Reaction of Os,(CO),,,(NCMe), with %hydroxy- I .2..3-bcn~.otria/.in-4(3 H )-one (1) in CH,Cl, gave the N-oxide complex ( p- 
H)OS.~(CO),,,( p2-(2,3-q2 I-(O)NNNC,H,O) (2). Followin g similar conditions, Ru,(CO),,,(NCMe), reacted with 1 to afford ( p- 
H)Ru,(CO),,,( kz-( I.?-q’)-NNN(O)C,H,O) (3). Results from single-crystal X-ray diffraction analyses-for 2 and 3 revealed that ligand 1 
exhibited dit’ferc 11 coordination modes towards triosmium and triruthenium clusters. Both structures show that the ligand coordinated 
tixiillly iit two metal centres of 1:~ triangular clusters. However. ligand 1 is bound to co~~plex 2 in it /..~,-(2.3-~‘-N-0) coordination mode. 
whcrens. it exhibits ii /_L?-( II .2-v’-N-N’) coordinn~ion mode in 3. Complex 2 crystalli/.ed in the monoclinic space group P2, /II with 
(I = 8.159(2) ii. I> = 19,7721(.I) A, (‘= 13.8.57(3) A: p = %.Xh2(2)“: V = 2233.X8) ii’, Z = 3, K = 3.W. K,, = -t.ff;/(. Complex 3 
crystnllkcd in the triclinic space group P,. with (I - X.496(2) A. h = 11.523(2) A. (* = IK.-lW I) A: 1x = XS.8OI(c))“. p = 8.3.873( I )“. 
y = 78.82S(2)“: \I= .Zlh.K(7) ;;\‘. % = 4. K = .J.l’/r. K,, = 3.2%. 0 1997 Elsevicr Science S.A. 

1. Introduction 

iV-Hydroxy derivatives of 2-aminotluorene. P-naph- 
thylamine, and p-phenetidine are potent direct-acting 
mutagens [ 1,2]. For example, iV-hydroxylaminopurines 
are mutagenic for many prokaryotic and eukaryotic 
species [3]. Recent reports indicate that N-arylhydro- 
xamic acids and N-arylhydroxylamines can cause DNA 
strand scissions and gene damage: heterolytic fission of 
the N-O bond can generate nitrenium ions, which 
would interact with the nucleophilic sites on the DNA 
bases [4,S] (for DNA scission. also see Ref. [6]). In the 
course of our attempts to develop organometallic com- 
pounds as DNA cleaving agents, we have investigated 
the preparation of certain novel osmium Ill-?~ide com- 
plexes from the reaction of triosmium chrsters with 
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1 -hydroxybenzotriazole, in which the N-hydroxyl lig- 
and was converted to an N-oxide functional group and 
the ligand coordinated at the osmium clusters in a 
p,-(2,3-77’~N-N’) coordination mode [7]. 

In this paper, we report the syntheses and molecular 
structures of (,u-H)Os,(CO),,,( /+(2.3-77% 
(O)NNNC,H,O) (2) and ( /.L-H)Ru&CO),,~( pZ-( 13 
7' )-NNN(O)C 7 H ,O) (3). These compounds were pre- 
pared by reaction of an iV-hydroxyl derivative. Shy- 
droxy- I .2,3-benzotriazin-4(3 H )-one (I), with osmium 
and ruthenium clusters. Our study was prompted by the 
results that several ruthenium complexes [s] and Shy- 
droxy- 1,2,3-benzotriazin-4( 3 H )-one (1) [9] exhibit spe- 
cial biological properties. In addition, ligand 1 possesses 
a nucleus bearing a hydroxamic acid and a triazine 
moieties, which present fruitful chemistry [IO- 121. We 
found that the coordination mode of the ligand 1 with 
the osmium cluster deviated from that of the ruthenium 
cluster. 



2. Results and discussion 

2.1. Preparation of (~-H)Os.~(CO),,,(~~-~~,3-~~~- 
fO)NNNC, H_,O) (2) 

We treated the ‘lightly ligated’ complex 
Os,(CO),,(NCMe), with 3-hydroxy- 1 ,2,3-benzotriazin- 
4(3H)-one (1) in CH,Cl, at 0°C to give ( p- 
H)Os,(CO),,( pz-(2,3-$ )-(O)NNNC, H,O) (2 Scheme 
1). Its ‘I-I NMR spectrum showed a hydride signal at 
s = - 10.19, which came from the proton of the hy- 
droxyl group in the activated 1. The FAB mass spec- 
trum of 2 exhibited the molecular ion peak at I?Z/Z 1017 
and peaks related to subsequent CO-loss fragments. 

By use of the single-crystal X-ray diffraction method, 
we obtained solid evidence to support the structure of 
complex 2. An ORTEP drawing of 2 is shown in Fig. 1. 
Its pertinent crystallographic data are given in Tables 
l-3. This complex consisted of a triangu$r cluster cf 
osmium atoms with distances 2.866(l) A for Os( l)- 
OS(~), 2.883( I) A for Os( I )-OS(~), and 2.876( 1) A for 
Os( 2)-Os( 3). Pseudo-octahedral geometry is observed 
around the OS atoms. The activated 1 coordinated axi- 
ally at the OS(~) and the OS(~) atoms with a CL:-(2,3- 
$-N-0) coordination mode. The bond angles of N(2)- 
OS(~)-C(8) and 0( 1 2)-OS(~)-C(5) were 178.2(7)” and 
172.2(7)“. respectively. The five contiguous atoms, 
OS(~), OS(~), N(2). N( I), and 0( 12) were almost copla- 
nar. This plane was nearly orthogonal to the plane 
defined by the three OS atoms. The torsion angles of 
Os( 1 )-OS(~)-OS(~)-N(2) and O( I 2)-OS(~)-OS(~)- 
OS(~) were 94.0(4)” and - 97.9(3Y, respectively. The 
bridging hydride is expected to coordinate at the OS(~) 
and the OS(~) atoms although the bond distance of 
Os(2)-Os(3) W’ cls slightly shorter than that of Os( I)- 
Os(3). 

A single bridging hydride ligand produces an elonga- 
tion effect on metal-metal bond [ 131. Nevertheless, 
when a Cc?-bridging ligand coexists with the bridging 

(CO), 
0 

N /OH 
O%VXh~NC~e)2 + 

I: 
CH,CI, 

CH,CI, 

Scheme 1. 

07 

010 

Fig. I. ORTEP diagram of ( CL-H)Os ,(CO),,,( /.+-(2.3-q’ )- 
(OINNNC, H,O) (2). 

Table I 
Crystal and Intensity Collection Data for ( ~-H)Osl(CO),,,( ~#.3- 
q’)-(O)NNNC,H,O) (2) and ( CL-H)Ru,(CO),,,( ~~-(1.2-q’)- 
NNN(O)C, H,O) (3) 

compound 
fomlula 
I’W 

2 

C,,H~N~O,+I 
IOI 3.84 

I’?, /t, 
H.lSKS(lS) 

10.778(3) 

I .7.KS7(J) 

3 
C,,H<NIO,:Ru1 
740.45 

rr 

8.49S’)W) 

14.5233(23) 

I KA4S4( I 4 1 
1(S.ROI(L)) 
8.3.X74( 13) 
7X.X25( 17) 

22 l&8(7) 
2.237 
4 
0.23 x 0.01 x 0. I4 

hpacc group 

(1 (ii, 

I) CA, 

(’ 6, 
u (deg) 
p (de@ 
y (de@ 

v (A’> 
Q,,,< (mg m _ ’ 1 
Z 
crystal dimension 
(mm) 
absorption coefficient 
k(MoKcu)(mm-‘1 
temperature 
radiation 
2fiJ (max) 
scan type 
total no. of 
reflection 
no of observed reflection 
C,‘> 2.& F;, 1 
observed variables 
R 

RN 
A p)(e ii- ‘1 

J / %.l , 
GOF 

3S.W( I 7 1 

2224.3(8) 
3.028 
4 
0. I3 x 0.38 x 0. I h 

17.18 

2283 

317 
0.039 
0.04h 

3.310. - I .620 
0.0 I 7 
’ 3’ _._ * 

2.05 

3004 

63.3 
0.03 I 
0.032 

0.490. - 0.460 
0.026 
I .4s 
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