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Abstract 
The title compound consists of well-separated units of 
[Re(OH)(NCS)3(Ph3P)2] complexes and MeOH solvent 
molecules. The Re atom is six-coordinate in a distorted 
octahedral coordination sphere. The two triphenylphos- 
phine ligands are arrangedotrans to each other. The Re - -  
OH distance is 2.171 (4)A and lies in the range for a 
single Re- -O bond. The NCS ligands are coordinated 
via nitrogen. 

Comment 

[Re(OH)(NCS)3(Ph3P)2].MeOH, (1), is formed by the 
reaction of the well known complex [ReNCI2(Ph3P)2] 
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(Chatt, Garforth, Johnson & Rowe, 1964) with tri- 
methylsilylisothiocyanate, Me3SiNCS. In contrast to the 
reactions with alkali or ammonium halides or pseudo- 
halides (Rouschias, 1974, and references therein; Fer- 
gusson, 1966; Hiibener, Abram & Str~ihle, 1994a,b), 
not only an does an exchange of the chloro ligand oc- 
cur, but the nitrido ligand is removed and the rhenium 
is reduced to the Re TM oxidation state. The air-stable 

OH 
SCN PPh3 

% I .," 
Re 

/ I X .  
Ph3P NCS 

.MeOH 

NCS 
(1) 

compound is readily soluble in organic solvents such as 
acetone or CHCI3. IR studies carried out in solid KBr 
showed the v(NCS) stretching vibrations for the isoth- 
iocyanate ligands at 1976, 2007 and 2050 cm-1 and the 
OH absorption band centred at 3379 cm -1. Fast atom 
bombardment mass spectra of [Re(OH)(NCS)a(PhaP)2] 
showed evidence for the molecular ion peak at m/z - 
902. Fragmentation mainly occurs by the loss of com- 
plete ligands: m/z = 885 [Re(NCS)a(Ph3P)2] ÷, m/z = 843 
[ReO(NCS)2(PhaP)2] ÷, m/z = 827 [Re(NCS)2(PhaP)2] ÷, 
m/z = 623 [Re(NCS)2(PhaP)] ÷ and m/z = 565 
[Re(NCS)(Ph3P)] ÷. The nature of the OH-  ligand was 
verified by the recrystallization of the compound from 
acetone/D20, which leads to an H/D exchange in this 
position. As a result, the mass spectrometric molecu- 
lar ion peak shifted to m/z - 903. IR studies showed 
the OD absorption band at 2360 cm -1. The spectro- 
scopic results are confirmed by the structure determina- 
tion of [Re(OH)(NCS)3(PhaP)2].MeOH. The title com- 
pound consists of discrete monomeric molecules co- 
crystallized with molecules of solvent methanol in a 1:1 
ratio. A SCHAKAL89 plot (Keller, 1989) together with 
the molecular numbering scheme is shown in Fig. 1. 

The Re atom is six-coordinate, the two trans tri- 
phenylphosphine ligands are bonded to Re in an 
approximately linear fashion with a P - - R e - - P  
angle of 175.35(5) °. The Re--P  bond distances, 
2.464(1) and 2.470 (1) ,~, fall in the normal range 
of Re--P  distances observed in six-coordinate tertiary 
phosphine complexes (2.45-2.51 ,~,; Drew, Tisley & 
Walton, 1970; Hiibener, Abram & Str~ihle, 1994b). 
The three NCS- ligands are nitrogen-bonded, as 
has been found for all structurally characterized rhe- 
nium complexes with this ligand (Hahn, Nimry, 
Robinson, Salmon & Walton, 1978; Carrondo, Shakir 
& Skapski, 1978; Conner & Walton, 1987, and ref- 
erences therein; Hiibener & Abram, 1993: Hiibener, 
Abram & Str~ihle, 1994a,b). The isothiocyanate lig- 
ands are almost linear [N---C--S angles from 177.2 (6) 
to 179.4(5) ° ] and do not show unusual bond dis- 
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Fig. 1. SCHAKAL89 plot (Keller, 1989) of [Re(OH)(NCS)3(Ph3P)2] 
along with the atomic numbering scheme. 

tances .  The  R e - - O  d is tance  is 2.171 (4),~,, w h i c h  is in 
the typical  range  for Re- - -O s ingle  bonds  (Bombie r i ,  
Mazz i ,  Gilli  & Hernf indez -Cano ,  1978; C o n n e r  & 
Wal ton ,  1987, and re fe rences  therein;  Hi ibener  & 

A b r a m ,  1993). 

Experimental 
Crystal data 

[Re(OH)(NCS)3(CIsHIsP)2].- 
C H 4 0  

Mr = 934.08 
Monoclinic 
e21/c 
a = 9.976 (4) .A, 
b = 29.601 (6) ,~, 
c = 14.189 (5) ,~ 
f / =  107.74 (2) ° 
V = 3990.9 (9) ,~3 
Z = 4  
Dx = 1.555 Mg m -3 

Data collection 
Enraf-Nonius CAD-4 

diffractometer 
w scans 
Absorption correction: 

refined from A F  
(DIFABS; Walker & 
Stuart, 1983) 

10 287 measured reflections 
9901 independent reflections 
6797 observed reflections 

[I _> 3or(1)] 

Refinement 

Refinement on F 
R = 0.032 
wR = 0.036 
S = 1.286 

Mo Kc~ radiation 
A = 0.71073 ,~, 
Cell parameters from 25 

reflections 
0 = 8-13 ° 
# = 3.3518 mm -I 
T = 223 K 
Plate 
0.6 × 0.4 × 0.1 mm 
Brown-red 

Rint = 0.0882 
0max = 29 ° 
h = 0 --* 13 
k = 0 ---~ 40 
l = - 1 9  ~ 19 
3 standard reflections 

frequency: 60 min and 
every 200 reflections 
intensity decay: 2.5% 

Apmax = 0.663 e , ~ - 3  

Apmi, = -0 .386  e ,~-3 
Extinction correction: 

Zachariasen (1963) 

9719 reflections 
465 parameters 
H-atom parameters not 

refined 
w = l / c r2 (F)  

(A/tT)max = 0.001 

Extinction coefficient: 
6.5466 × 10 - 9  

Atomic scattering factors 
from International Tables 
for X-ray Crystallography 
(1974, Vol. IV) 

Table  1. Fractional atomic coordinates and equivalent 
isotropic displacement parameters (,~z) 

Ueq = ( 1 / 3 ) E i E j U i j a  7 a 7 ai.aj. 

x y z Ueq 
Re 0.13807(2) 0.11593(!) 0.19600(1) 0.02177(7) 
SI 0.2038 (2) -0 .02884 (5) 0.0722 (1) 0.057 (1) 
$2 -0.0095 (2) 0.26385 (5) 0.2418 (I) 0.0483 (9) 
$3 0.6058 (2) 0.15413 (6) 0.3964 (1) 0.0442 (9) 
PI {).!825 (i) 0.15864 (4) {).(15947 (8) (I.0236 (6) 
1'2 0.0898 (1) 0.06770 (4) 0.32398 (9) 0.0253 (6) 
O --0.0827 (4) 0. ! 095 (2) 0. I i ! 7 (3) 0.046 (2) 
O10 0.2724 (5) 0.6569 (2) 0.3019 (4) 0.077 (4) 
NI 0.1710(4) 0.0576(!) 0.1351 (3) 0.026(2) 
N2 0.0821 (4) 0.1758 (I) 0.2394 (3) 0.028 (2) 
N3 0.3401 (4) 0.1252 (i) 0.2802 (3) 0.029 (2) 
CI 0.1853 (5) 0.0215 (2) 0.1065 (4) 0.027 (2) 
C2 0.0422 (5) 0.2127 (2) 0.2410 (3) 0.030 (3) 
C3 0.4513 (5) 0.1372 (2) 0.3293 (4) 0.029 (2) 
CIO 0.3391 (8) 0.6946 (3) 0.3639 (7) 0.075 (6) 
CII  0.3002 (5) 0.1332 (2) -0 .0016 (3) 0.028 (2) 
C12 0.4072(6) 0.1043(2) 0.0511 (4) 0.031 (3) 
C13 0.5054 (6) 0.0882 (2) 0.0081 (4) 0.037 (3) 
C14 0.5006 (6) 0.1012 (2) -0.0863 (4) 0.040 (3) 
C!5 0.3952 (6) 0.1297 (2) -0 .1394 (4) 0.041 (3) 
C16 0.2951 (5) 0.1459 (2) -0.0977 (4) 0.033 (3) 
C21 0.2549 (5) 0.2156 (2) 0.0844 (4) 0.027 (2) 
C22 0.3254 (6) 0.2294 (2) 0.1798 (4) 0.030 (3) 
C23 0.3923 (7) 0.2708 (2) 0.1968 (5) 0.041 (3) 
C24 0.3906 (7) 0.2988 (2) 0. I 190 (5) 0.047 (4) 
C25 0.3190 (7) 0.2858 (2) 0.0229 (5) 0.045 (3) 
C26 0.2517 (6) 0.2445 (2) 0.0060 (4) 0.037 (3) 
C31 0.0163 (5) 0.1667 (2) -0 .0390 (3) 0.029 (2) 
C32 -0 .0709 (6) 0.2024 (2) -0.0317 (4) 0.039 (3) 
C33 -0.2048 (6) 0.2057 (3) -0 .0989 (5) 0.052 (4) 
C34 --0.2500 (7) 0.1740 (3) -0 .1722 (5) 0.055 (5) 
C35 -0 .1659 (7) 0.1381 (2) -0 .1789 (5) 0.047 (4) 
C36 -0.0312 (6) 0.1341 (2) -0.1122 (4) 0.037 (3) 
C41 -0.0864 (5) 0.0426 (2) 0.2807 (3) 0.030 (2) 
C42 -0.1951 (6) 0.0558 (2) 0.3155 (4) 0.038 (3) 
C43 -0 .3270 (6) 0.0372 (2) 0.2785 (5) 0.050 (4) 
C44 -0.3535 (7) 0.0047 (2) 0.2047 (5) 0.044 (3) 
C45 -0.2455 (6) -0 .0089 (2) 0.1694 (4) 0.041 (3) 
C46 - 0 .  l 129 (6) 0.0094 (2) 0.2072 (4) 0.036 (3) 
C51 0.2017 (5) 0.0178 (2) 0.3600 (3) 0.028 (2) 
C52 0.1511 (6) -0 .0206 (2) 0.3962 (4) 0.040 (3) 
C53 0.2371 (7) -0.0585 (2) 0.4253 (5) 0.043 (3) 
C54 0.3710 (7) -0.0583 (2) 0.4176 (5) 0.044 (3) 
C55 0.4209 (7) -0 .0204 (2) 0.3811 (5) 0.051 (3) 
C56 0.3360 (6) 0.0172 (2) 0.3522 (4) 0.038 (3) 
C61 0.0953 (5) 0.0947 (2) 0.4406 (3) 0.031 (3) 
C62 0.0232 (6) 0.1352 (2) 0.4380 (4) 0.035 (3) 
C63 0.0178 (6) 0.1550 (2) 0.5259 (4) 0.047 (3) 
C64 0.0855 (7) 0.1352 (2) 0.6163 (4) 0.053 (4) 
C65 0.1589 (8) 0.0957 (2) 0.6187 (4) 0.050 (4) 
C66 0.1645 (6) 0.0750 (2) 0.5314 (4) 0.038 (3) 
H -0 .1  l0 (6) 0.076 (2) 0.101 (4) 

Table  2. Selected geometric parameters (~ ,  o) 

R e - - P I  2.464 (1) N2---C2 1.164 (7) 
Re- -P2  2.470(I) N3--C3 1.170(6) 
R e - - N I  2.002 (4) O---H 1.03 (6) 
Re- -N2  2.011 (4) C I - - S I  1.595 (5) 
Re- -N3 2.024 (4) C2--$2 1.600 (6) 
Re---O 2.171 (4) C3--$3 1.625 (5) 
N I---CI 1.169 (7) OI0---CI0 1.45 (2) 
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PI--Re--P2 175.35 (5) NI--Re---O 87.6 (2) 
PI--Re---N 1 90.7 (I) N2--Re---N3 91.1 (2) 
PI--Re--N2 85.5 (1) N2--Re---O 85.3 (2) 
P1--Re--N3 90.5 (!) N3---Re----O 176.2 (2) 
PI--Re---4) 90.4 (1) Re--N I---CI 173.3 (4) 
P2--Re---N 1 85.0 (I) Re--N2----C2 163.9 (4) 
P2--Re--N2 98.6 (1) Re--N3----C3 170.0 (5) 
P2--Re--N3 91.5 (1) NI--~I--SI 177.2 (6) 
P2--Re---O 87.8 ( 1 ) N2---C2---$2 178.4 (6) 
N I--Re--N2 171.8 (1) N3----C3---$3 179.4 (5) 
N I--Re---N3 96.1 (1) Re---4)---H 111 (3) 

The positions of the H atoms on the phenyl rings were 
calculated and were included in the structure-factor calcula- 
tions. Cell refinement: SET4 (de Boer & Duisenberg, 1984). 
Data reduction: SDP (Enraf-Nonius, 1985). Program used to 
solve structure: SHELXS86 (Sheldrick, 1985). Program used to 
refine structure: SDP. Molecular graphics: SCHAKAL89 
(Keller, 1989). Software used to prepare material for publica- 
tion: SDP, UTABLE (Kretschmar, 1989). Programs were run 
on a DEC VAX Station 3100. 

We gratefully acknowledge financial support from the 
Deutsche Forschungsgemeinschaft and the Fonds der 
Chemischen Industrie. 

Lists of structure factors, anisotropic displacement parameters and 
complete geometry have been deposited with the IUCr (Reference: 
KAI086). Copies may be obtained through The Managing Editor, 
International Union of Crystallography, 5 Abbey Square, Chester CH 1 
2HU, England. 
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Abstract 
In this cis-chloro(dimethyl sulfoxide)(metformin)plat- 
inum(II) chloride complex (metformin is 1,1-dimethyl- 
biguanide), [PtCI(CaH11N5)(C2H6OS)]C1, the coordina- 
tion about the Pt atom is square planar, involving C1, S 
and two N atoms. The N atoms are in cis positions and 
belong to the metformin ligand. In the complex cation, 
the metformin-Pt ring is approximately planar. There is 
a delocalized orbital over the biguanide group. ,An N - -  
H.- .O intramolecular hydrogen bond [2.75 (1) A] forms 
a pseudo five-membered ring. Several N--H.. .C1 inter- 
molecular hydrogen bonds take part in the cohesion of 
the structure. 

Commentaire 
La synth&e et l'rtude structurale des compos& de co- 
ordination form& par le platine(II) et la metformine 
(1,1-dimrthylbiguanide) ont 6t6 entreprises dans la per- 
spective d'obtenir des produits possrdant une activit6 
antitumorale. 

L'unit6 asym&rique de (I) contient un anion C1- et un 
cation cis-chloro-S-(dimrthyl sulfoxyde)(metformine)- 
platine(II). L'atome de platine a un environnement de 
type plan-carr6 constitu6 par CI(1), S, N(2) et N(4). S 
appartient h la molrcule de dimrthyl sulfoxyde, N(2) et 
N(4) h la molrcule de metformine qui se comporte donc 
comme un coordinat bidentate. 

Cl 0 

. I / /  
N ~ P t  S ~  CH3 

H 2 N - ~  I CH 3 
H N - ~  NH 

.C1 

/ N ~  CH3 
CH 3 

(I) 
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