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the methyl substituent on sulfur lies in the plane of the 
ethenyl group [torsion angle C--S--C~----C 3.0 (5)°], but 
this is not the case in E-isomer (II), which reveals a 
torsion angle C--S--C~--------C of 156.1 (8) °. 
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Comment 
The hydrometallation of non-symmetrically substituted 
alkynes can afford four possible isomeric ethenyl 
metal complexes. Especially in the case of alkynes 
R'C~==CYR,, with Lewis basic heteroatom groups (YR,, = 
NR2, PR2, OR, SR; R/R' = alkyl, aryl, H), it might be 
difficult to predict the regio- and/or stereoselectivity. In 
the case of the hydrostannylation of PhC~-CSPh by 
Ph3SnH, both the non-catalysed and the Pd-catalysed 
reactions are quite selective and yield one major iso- 
mer at about 90-95% in each case. Because the assign- 
ment of the isomers by means of NMR spectroscopy 
(IH, 13C and tl'~Sn) is not straightforward, the struc- 
tures of both isomers were determined by single-crystal 
X-ray diffraction. The non-catalysed reaction gave (Z)- 
P h 3 S n - - C ( S M e ) : C H P h ,  (1), and the Pd-catalysed 
reaction (E)-Ph3Sn-- C(SMe)---CHPh, (II). 
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Abstract 
The structures of the title compounds, (Z)-Ph3Sn-- 
C(SMe)==CHPh, (I), and (E)-Ph3Sn--C(SMe)==CHPh, 
(II) {both [Sn(C6Hs)3(CgH9S)], ( 1-methylthio-2-phenyl- 
ethenyl)triphenyltin}, were determined by single-crystal 
X-ray diffraction at room temperature. Both structures 
consist of discrete molecules in which the Sn atom 
is tetrahedrally coordinated by three phenyl groups 
and one 1-methylthio-2-phenylethenyl group. The planar 
ethenyl skeleton forms angles of 58.9 (2) and 34.0 (3) ° 
with the 2-phenyl substituent in (I) and (lI), respectively, 
excluding 7r interactions between them. In Z-isomer (I), 
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The molecular structures and numbering schemes 
are shown in Fig. 1. Both complexes consist of dis- 
crete molecules in which the Sn atoms are tetra- 
hedrally coordinated by three phenyl ligands and 
one l-methylthio-2-phenylethenyl ligand [C--Sn---C: 
106.3(1)-112.7(1) ° in ( I ) and  105.6(3)-110.0(3) ° in 
(II)]. The three Sn--Cph bond lengths are similar [(I): 
2.131 (4)-2.143 (4), mean value 2.135 A; (II): 2.135 (8)- 
2.162(8), mean value 2.146A]. In the case of isomer 
(I), the Sn--Cethcnyl bond seems to be slightly longer 
[(I): 2.173(4); (II): 2 .148(7)*] .  There are no signifi- 
cant differences in the Sn---C bond lengths in Ph3Sn-- 
CH==CH2 [Sn--Cph 2.11 (3)-2.17 (4) and Sn--Ceth~nyl 
2.07 (3)-2.15 (3) A; Theobald & Trimaille, 1984] and 
(Z)-Ph3Sn---C(CMe2OH)==CHMe [Sn--Cph 2.118 (3)- 
2.129(3) and Sn--Ccthenyl 2.125(3) A; Willem et al., 
1994]. 

The ethenyl skeleton (C1-C3, Sn, S) is nearly planar 
[maximum deviation: 0.064(3)A for C2 in (I), and 
0.027(6)A for CI in (II)]. As in trans-[Pt{(E)-C- 
(SMe)==CHPh}CI(PPh3)2] (Steinborn et al., 1998), in 
Z-isomer (I), the methyl substituent on sulfur (C9) 
also lies in this plane [deviation 0.011 (8)/~; torsion 
angle C9--S--C1==C2 3.0(5)°]; this is not the case 
in E-isomer (II) [deviation 0.73 (2),~.; torsion angle 
C9--S---C1==C2 156.1 (8)°]. Without obvious reason, 
the angles at the ethenyl C I and C2 atoms exhibit 
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Fig. 1. The molecular structures of (a) Z-isomer (I) and (b) E-isomer 
(II) showing 30% probability displacement ellipsoids. H atoms are 
shown as circles of an arbitrary radius. 

dis t inct  dev ia t ions  f rom the ideal  angle  o f  120 ° expec ted  
for sp2-hybridized C a toms  [ 1 1 1 . 6 ( 2 ) - 1 2 6 . 6 ( 4 )  ° for 
(I) and 1 1 7 . 6 ( 5 ) - 1 3 0 . 0 ( 7 )  ° for (II)]. The  interplanar  
angles  o f  58.9 (2) and 34 .0 (3 )  ° b e t w e e n  the 2 -pheny l  
subst i tuent  ( C 3 - C 8 )  and the e thenyl  g roup  in (I) and 
(II), respect ively ,  exc lude  7r interact ions.  

The  c losest  C ~ - - H . . . S  dis tance is in t e rmolecu la r  in 
(I) [C26 . ,  .S i 3 .594 (7) and H 2 6 - . . S  i 2 .79 ,~;  s y m m e t r y  
code:  (i) 1 + x, y, z] and in t ramolecu la r  in (II) [ C 4 - . . S  
3.125 (10) and H 4 . - . S  2.63 ,~]. 

E x p e r i m e n t a l  

(Z)-Ph3Sn---C(SMe)==CHPh, (I), was synthesized by the reac- 
tion of stoichiometric amounts of Ph3SnH and PhC~------------------~CSMe in 
n-hexane at 328 K under anaerobic conditions. After 5 h, the 
precipitate was filtered, washed with hexane and dried in vacuo 
(yield: 69%; m.p. 379 K). Crystals suitable for X-ray diffrac- 
tion studies were obtained from chloroform/n-pentane solu- 
tion. (E)-Ph3Sn----C(SMe)==CHPh, (II), was obtained using an 
analogous reaction in THF at 243 K in the presence of 1 mol% 
[Pd(PPh3)4]. After 15 min, the solvent was removed in vacuo 
affording an oily residue (purity: 95%). Crystals (m.p. 341- 
343 K) suitable for X-ray diffraction studies separated after 
standing for several weeks at 288 K. 

C o m p o u n d  (I) - Z i somer  

Crystal data 

[Sn(C6Hs)3(CgHgS)] Mo Ko~ radiation 
Mr = 499.21 A = 0.71073 ik 
Monoclinic Cell parameters from 32 
P21/ c reflections 
a = 10.190(9) ,~, 0 = 5.23-16.73 ° 
b = 19.104(9) ,~, # = 1.195 mm -I 
c = 12.808 (9) A T = 298 (2) K 
/3 = 110.67 (6) ° Block 
V = 2333 (3)/~3 0.8 × 0.6 × 0.4 mm 
Z = 4 Colourless 
Dr = 1.421 M g m - 3  
D,, not measured 

Data collection 
Stoe Stadi-4 four-circle 

diffractometer 
w/20 scans 
Absorption correction: 

semi-empirical via ~ scan 
(North et al., 1968) 
Tmi, = 0.45, Tmax = 0.62 

6742 measured reflections 
4101 independent reflections 

3750 reflections with 
I > 2o-(/) 

Rtnt = 0 . 1 0 9  

0max = 25 ° 
h = - 1 2  ~ 12 
k = 0 ---~ 23 
1 = - 1 5 - - - *  15 
1 standard reflection 

frequency: 60 min 
intensity decay: none 

Refinement 

Refinement on F 2 (A/o.)max < 0.001 
R[F 2 > 2o.(F2)] = 0.044 Apmax = 1.144 e ,~-3 
wR(F e) = 0.098 Apmi, = --1.402 e , / -3  
S = 1.160 Extinction correction: none 
4100 reflections Scattering factors from 
289 parameters International Tables for 
Only H-atom U's refined Crystallography (Vol. C) 
w = l/[o.2(Fo 2) + (0.0414P) 2 

+ 0.9634P] 
where P = (Fo z + 2F~)/3 

Table 1. Selected geometric parameters  (,4, ° ) fo r  (1) 
C1---C2 1.331 (5) CI0---Sn 2.143 (4) 
C I - - S  1.740(4) C 16---Sn 2.131 (4) 
C I - - S n  2.173 (4) C22--Sn 2.133 (4) 
C9- -S  1.789 (5) 

C 2 ~ C I - - S  123.7 (3) CI 6---Sn----C10 106.28 (13) 
C 2 ~ C I - - S n  124.6 (3) C22--Sn-----4210 106.7 (2) 
S- - -CI- -Sn  111.6(2) C 16---Sn---C I 111.34(13) 
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C I--C2--C3 126.6 (4) 
C 1 --S-~.79 105.1 (2) 
C 16--Sn--C22 I I 1.57 (14) 

C o m p o u n d  (II) - E isomer 

Crystal data 

[Sn(C6Hs)3(CgHgS)] 
Mr = 499.21 
Triclinic 
P1 
a = 9.5512 (8) ~, 
b = 11.0433 (8) k, 
c = 12.3793 (10) ,~, 
o~ = 83.380 (8) ° 
¢3 = 81.737 (8) ° 
7 = 67.018 (7) ° 
V=  1187.1 (2),~3 
Z = 2  
D~ = 1.397 Mg m -3 
Om not measured 

C22--Sn~C 1 
C 10--Sn~C I 

112.74 (14) 
107.9 (2) 

Mo Ko< radiation 
/k = 0.71073 ]k 
Cell parameters from 32 

reflections 
0 =  10.0-13.5 ° 
/2 = 1.174 mm -~ 
T = 293 (2) K 
Prism 
0.4 x 0.3 x 0.2 mm 
Colourless 

Data collection 

Stoe Stadi-4 four-circle 
diffractometer 

w/20 scans 
Absorption correction: 

semi-empirical via Ip scan 
(North et al., 1968) 
Tmin = 0.62, Tm~ = 0.79 

3732 measured reflections 
3732 independent reflections 

3070 reflections with 
I > 2a(/)  

0 m a x  = 25 ° 
h =  -11 ---+ 8 
k = - 1 2  ---, 13 
l = 0 ---~ 14 
1 standard reflection 

frequency: 60 min 
intensity decay: none 

Refinement 

Refinement on F 2 
R[F 2 > 2cr(F2)l = 0.051 
wR(F 2) = 0.189 
S = 1.239 
3721 reflections 
287 parameters 
Only H-atom U's refined 
w = l/[o2(F,, 2) + (0.1046P) 2] 

where P = (F,~ + 2F,?)/3 
(A/o ' )max  < 0.001 

/~Pmax = 0 .766  e ,~1-3 
Apmin = -0.841 e ,~-3 
Extinction correction: 

SHELXL93 
Extinction coefficient: 

0.030 (4) 
Scattering factors from 

International Tables for 
Crystallography (Vol. C) 

Table  2. Selected geometric parameters (,2t, O ) f o r  (H) 

C1---C2 1.345 (I I) CI(~-Sn 2.162 (8) 
CI - -S  1.761 (7) CI6~Sn 2.135 (8) 
CI- -Sn 2.148 (7) C22--Sn 2.141 (7) 
C9--S 1.769 (10) 

C2- -CI - -S  120.7 (6) C16----Sn---CI 108.1 (3) 
C2~C1--Sn 117.6 (5) C22--Sn--C 1 110.6 (3) 
S---C 1--Sn 121.6 (4) C I 6 - - S n ~ C I 0  105.6 (3) 
C 1 ~ C 2 ~ C 3  130.0 (7) ('22--Sn---C10 110.9 (3) 
C1--S--C9 105.1 (5) C 1 - - S n ~ I 0  111.6 (3) 
C 16--Sn---C22 II 0.0 (3) 

For both compounds, data collection: STADI4 (Stoe & Cie, 
1996a); cell refinement: STADI4; data reduction: X-RED 
(Stoe & Cie, 1996b); program(s) used to solve structures: 
SHELXS86 (Sheldrick, 1990); program(s) used to refine struc- 
tures: SHELXL93 (Sheldrick, 1993); molecular graphics: OR- 
TEPIII (Burnett & Johnson, 1996); software used to prepare 
material for publication: SHELXL93. 
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Supplementary data for this paper are available from the IUCr 
electronic archives (Reference: NA1382), Services for accessing these 
data are describcd at the back of the journal. 
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A b s t r a c t  

The  s t ructure  of  b i s [ N , N - b i s ( 3 - a m i n o p r o p y l ) m e t h y l -  
amine] -  1 ~3N,2~3N-d i -# - th iocyana to -  1:2~2N:S; 1:2~2S:N - 

d i th iocyana to -  1 ~N,2~N-d in icke l ( I I ) ,  [Ni2(NCS)4(C7HI9-  

N3)2] or  [Ni2(#-SCN)2(medpt)2(NCS)2], w h e r e  medp t  is 
b i s ( 3 - a m i n o p r o p y l ) m e t h y l a m i n e ,  consis ts  o f  two crysta l -  
log raph ica l ly  i n d e p e n d e n t  d i m e r  types d i f fe r ing  in their  
or ienta t ions .  In each  d imer ,  the two  Ni u ions are b r idged  
by two  S C N -  l igands  in an e n d - t o - e n d  fashion.  The  co-  
o rd ina t ion  p o l y h e d r a  about  the Ni li a toms  are d is tor ted  
oc t ahed ra  cons i s t ing  o f  three  N a toms  o f  the medp t  lig- 
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