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Abstract 

The reaction of [Pt~Me4(p~-SMe~)~] (I) with imines 3,4,(OMe)~C~H~CH=NCH2Ph (2c) and 3-MeC6H.,CH=NCH2Ph (2e) yields 
cyclometallated compounds [PtMe{3,4-(OMe)2CoH2CH=NCH2Ph}(SMe2)] (4e) and [PtMe(3.MeCoH~CH=NCH2PhXSMe2)] (4e) 
arising from selecti~,e metallation at the less hindered of the two non-equivalent ortho positions of the awl ring, followed by loss of 
methane, These compounds react with PPh 3 to give cyciometallated compounds [PtMe{3,4-(OMe)2C o H 2CH = NCH 2 Ph}(PPh,~)] (k )  and 
[PtMe(3-MeCo H ~CH -~ NCH ~ PhXPPh 3)] (~). lmines 2,4,6-(OMe)3C o H 2CH = NCH 2 Ph (2a), 3,5-(OMe):C~, H ~CH = NCH 2 Ph (2b) and 
2,5°Me~C¢,H ~CH ~ NCH 2 Ph (2d) coordinate to platinum through the nitrogen atom to yield compounds [PtMe2(ArCH = NCH: PhXSMe2 )] 
(3) but fail to pro~ ~ce cyclometallated compounds. 

K~ro,'d,~: Platinum: Cy¢lomel~llalion: Plati||ocycles; imine 

I, Introduet!on 

The rapid ~|~wlh of the chemistry of cyclometallated 
complexes is due to their successful application in 
organic synthesis, catalysis, asymmetric synthesis and 
photochemistry, Cyelopalladation reactions of N°donor 
ligands have been studied extensively [I] and, in gen° 
eral, the mechanism consists of an intramolecular elec- 
trophilic attack of the palladium at the carbon atom. On 
the other hand, platinum(H) can display either elec- 
trophilic or nucleophilic features in intramolecular met- 
ailation [2]. If activation of several C-H bonds is 
possible, the regioselectivity of the process is mainly 
determined by the operating mechanism since for an 
electroph~lic metal the highest electron density carbon 
will be favoured while for a nucleophilic metal the 
reaction will lake place at the most electron-deficient 
carbon. Steric effects of bulky groups may also regulate 
the regioselectivity since it has been shown that the 
presence of non-coordinating substituents in the carbon 
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atom adjacent to the metallation position hinders the 
cyclometallation reaction [3]. The prefe|~nce for a met= 
allation site with a lower steric hindraace has also been 
reposed in the fomlation of cyclomanganated deriva- 
tives [4], 

We have recently repotted the fore, alien of eye 
clometallated platinum(ll) compounds with fluorinated 
iminie ligands and, in this system, metallation occurs in 
spite of the presence of fluorine substituents adjacent to 
the activated C-H bond, as for ligand 3,5o 
F2C6H3CH=NCH~Ph. Moreover, for asymmetric ligo 
and 3-FC6H4CH=NCH~Ph, metallation takes place exo 
elusively at the position adjacent to the fluorine atom 
[5]. The activating effect of the fluorine atom may be 
attributed to its electron.withdrawing ability since, in 
this system, the platinum substrate acts as a nucleophile 
[6]. In order to have a better understanding of the 
stereo-electronic effects of the substituents involved in 
the regioselectivity of the C-H bond activation, we 
extended our studies to analogous reactions with substio 
tuted iminic ligands. N°benzylidenebenzylamines, bear° 
ing methoxy or methyl groups adjacent to the metalla° 
lion position in tl',e benzal ring, were selected for this 
study. Different results from those reported for such 
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imines in cyclopalladation reactions could be antici- 
pated since the palladium substrate acts as an elec- 
trophile. 

We have reported elsewhere that platinum(IV) cy- 
clometallated compounds containing N-benzylidene- 
bonzylamines can be obtained by intramolecular oxida- 
tive addition of C(aryl)-X bonds ( X -  F, C! or Br) to 
the platinum substrate [5-8]. Analogous reactions for 
azine phosphines have been recently reported [9]. With 
the aim of achieving activation of C - O  ~ in a 
s imi l~  process, the reaction with 2,4,6-(OMe)3C6H2 - 
CH=NCH=Ph was also studied. 

2. Results and discussion 

The reactions of [Pt=Me4(tt-SMe2)2] (1) with iminic 
ligands ArCH=NCH 2 Ph containing methoxy or methyl 

groups (2a-2e) were carded out in acetone and the 
results are shown in Scheme !. Formation of cyclomet- 
allated compounds [PtMe{3,4-(OMe)2C6H2CH= 
NCH2Ph}(SMe2)] (4¢) and [PtMe(3-MeC6H3CH= 
NCH2PhXSMe2)] (4e) by ortho metallation with loss 
of methane was achieved only for imines 3,4- 
( O M e ) 2 C 6 H 3 C H = N C H 2 P h  (2c) and 3- 
MeC6H4CH=NCH2Ph (2e). 

Coordination of the imine iigand to platinum through 
the nitrogen atom yielding compounds [PtMe2(Ar- 
CH=NCH2PhXSMe2)] (3) has been postulated as a 
previous step to the intmmolecular C(aryl)-H activation 
process [7,8]. However, when the reactions of imines 2c 
and 2e with [Pt=Me4(tt-SMe=)=] (1) were monitored by 
'H NMR, such compounds were not detected, indicat- 
ing that the subsequent cyclometallation process is fast 
on the NMR time scale. 

In contrast, the reaction of [Pt2Me4(tt-SMe2)2] (I) 

Pt~Me4@-SMe¢)~ 

I 

A~'H--.~H2Ph 

2 ~ ~r - 2,4.6-(OMe)~6u2 
2b ~ - 3~5~OMe)2C6H3 

t ~  ~CHA¢ 
Mt-Pt  -N~. 

$ 

x U 

4 

31, At- 3.5~OMe}~O13 J 

L 
x 

$ 

~ |, (1) A~ohe, room lem~m~il~, 30 rain; (ii) -CHo  acetone room temperature, 16 h: (iii) +PPh~ (I : I). acetone, loom lemp¢lalU[¢. 
16h, 
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with the imines 2,4,6-(OMe)3C6H2CH=NCH2Ph (2a), 
3,5-(OMe)2C6H3CH=NCH2Ph (2b) and 2,5-Me2C 6- 
H3CH=NCH2Ph (2d) yielded [PtMe2(ArCH= 
NCHzPhXSMe2)] (3). No further reaction to yield cy- 
clometailated compounds was observed in acetcme solu- 
tion at room temperature, and more drastic conditions 
led to decomposition yielding metallic platinum and 
free imine. 

Compounds 3 could not be isolated in a pure form 
and they were characterized by t H NMR in solution. 
The two methyl-platinum resonances appear as singlets 
with platinum satellites (2J(HPt)~ 80-86 Hz). The co- 
ordination of the imine to platinum was confirmed by 
the coupling of the iminic proton with platinum 
(3J(HPt) ~ 45-51 Hz). 

For the compound [PtMe2{2,4,6-(OMe)3C6H 2- 
CH=NCH2Ph}(SMe2)] (3a), activation of the C-O 
bond, as reported for compounds [PtX 2(R 2 PC6 H 4R')2 ] 
[10], was not achieved. For the compound [PtMe2{3,5- 
(OMe)zC6H3CH=NCHzPhJ(SMe2)] (3b), the failure to 
activate the C-H bonds at the ortho positions is likely 
to result from the steric hindrance of the adjacent 
methoxy groups. For the compound [PtMe2(2,5- 
Me2C6H3CH=NCH2Ph)(SMe2)] (3d), one of the or- 
the positions is blocked by a methyl group, while at the 
other the adjacent methyl group inhibits the activation 
of the C-H bond. Analogous ligands to 2a, 2b and 2d 
have been reported to yield, upon reaction with 
Pd(AcO) 2, six-membered palladocycles arising from ac- 
tivation of C~O bonds [I I] or C(aliphatic)-H bonds 
[12]. The different behaviour may be related to the 
different mechanism operating for the palladium and the 
platinum substrates, 

As mentioned above, cyclometallated compounds 
[PtMe(RCH~NCH~Ph)(SMe~)] R ~ 3,4~(OMe)~Cc~H 2 
(44:) and 3-MeC6H 3 (~)  were obtained. Two different 
platinum(H) metallacycles, either with an endo.cyclic 
or with an exo.cyclic structure (containing or not con- 
taining respectively the C=~ N group) could theoretically 
have been formed (Fig. I). However, the formation of 
the latter can be ruled out since we have previously 

Yt 4Yt X 4~ v 

. ,% .'% ..... 
0 : 

s) b) c) 

Fig. I. Possible structures of platinacycles: (a) endo 6aelallation at 
C6); (b) endo (melallation at C2); (c) exo. 

shown that the formation of exo-platinacycles by C-H 
bond activation is not favoured [8]. As shown in Hg. 1, 
for imines 2c and 2e, two distinct endo-metallacycles 
may be obtained since the two ord,.o positions of the 
benzal ring (C z and C 6) are not equivalent. In both 
reactions, only one compound was formed, indicating 
that metallation occurred regioseiectively at one of the 
positions. Since no C-H bond activation took place 
when methoxy or methyl groups occupied positions 
adjacent to the metallation sites, as observed for ligands 
2b and 2d, it is more likely that the metallation site for 
ligands 2c and 2e is the less-hindered C 6. 

The reactions of 44: and ,le with triphenylpbosphine 
in acetone yielded cyclometallated compounds 
[PtMe(RCH=NCH2PhXPPh0] (5). Even when the re- 
action was carded out using an excess of phosphine, the 
Pt-N bond was not cleaved and, consequently, the 
platinacycle did not open up. We have reported previ- 
ously that the presence of a substituent such as a 
fluorine atom adjacent to the platinum facilitates the 
metallacycle cleavage upon reaction with triphenylphos- 
phine [13]; this result may arise from the steric repul- 
sion between the methyl group bound to platinum and 
fluorine F s in the corresponding compound 4. Accord- 
ing to the results obtained, we suggest that, for ,It and 
4e, the metallated carbon should be C 6, with no adja- 
cent methyl or methoxy groups. 

Compounds 4c, ,lie, $c and Se, were characterized by 
elemental analysis and t H NMR spectra, together with 
.~tp NMR spectra for the phosphine derivatives. In the 
I H NMR spectra the resonance for the methyl~platinum 
group appears as a singlet for 4 and as a doublet, owing 
to coupling with the phosphorus atom, for $. In both 
cases, the methyl group is coupled to platinum (~J(HPt) 
w 83=84 Hz). The iminic t,nd the benzylic protons arc 
coupled to platinum, thus indicating that the imine is 
bound to platinum in a bidentate (CN) fashion. No 
coupling between the imine proton and the phosphorus 
atom is observed, and this is consistent with a mutual 
cis arrangement of the phosphorus and nitrogen atoms. 
In the 3tp NMR spectra, a single resonance appears and 
the value of t J(PPt) is consistent with the presence of 
an aryl carbon atom trans to the phosphine. The value 
of this coupling constant for Se (IJ(PPt)~ 2178 Hz) is 
very close to that reported for [PtMe(CtH4- 
CH~NCH~C6H4CIXPPh~)] (tJ(PPt)~ 2175 Hz) [14], 
while it is slightly larger for $¢ (tj(ppt)~ 2217 Hz). 

A high field shift of the C4 methoxy group resonance 
[3]. as well as of the aromatic protons of the metallated 
~irlg signals [12], has been reported for related cyclopai- 
ladated compounds containing triphonylphosphine. This 
tesuit has been attributed to the shielding effect caused 
by a phosphine phenyi ring according to a cis arrange° 
ment of these groups. However, for $e and Se, the 
triphenyiphosphine and the metallated ring are mutually 
trans, and such high field shifts are not observed. As a 
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result, for 5e the resonances due to the methoxy groups 
appear at B ~ 3.69 and 3.82 ppm, and for both $c and 

the resonances due to the aromatic protons of the 
metallated ring could not be unambiguously assigned 
since they are overlapped by the phosphine and the 
benzyl phenyl rings resonances. 

The compound [PtMe(3-MeCtH~CH=NCH2Ph)- 
(PPhs)] ($e) was also characterized crystallographically. 
Suitable crystals were grown by slow evaporation from 
an acetone-hexane solution. Atomic coordinates are 
given in Table I, selected bond lengths and angles in 
Table 2, and crystallographic data in Table 3 and in 
Section 3. 

The crystal structure is composed of discrete 
molecules separated by van der Waals distances. The 
suucture is shown in Fig. 2 and confirms the features 
predicted from spectroscopic characterization and chem- 
ical evidence. The methyl group is t r a n s  to the nitrogen 

atom, and the C=N group is endo to the cycle. The 
metallation site is C 6 and the methyl group in the aryi 
ring is not adjacent to the metallation site, 

The coordination sphere of platinum is square-planar 
with a tetrahedral distortion, The following displace- 
ments are observed from the least-squares plane of the 
coordination sphere: Pt, 0.032 ,~,; P, -0.153 A; N, 
0.162 ,~; C(I), -0.201 ~l,; C(16), 0.159 ~,. The metalla- 
cycle displays an envelope conformation with the Pt, N, 
C(I), C(7) moiety planar and the C'(6) atom displaced 
from the plane by - 0 . 0 8 8 / L  The angle between the 
coordination plane and the planar metallacycle moiety is 
8.16 °. The angles between adjacent atoms in the coordi- 
nation sphere of platinum lie in the range 80.3(2)- 
97.30(13) °, the smallest angle corresponding to the met- 
ailacycle. Bond lengths in the coordination sphere of 
platinum are in the range expected for cyclometallated 
platinum(II) or platinum(W) compounds [ 13-15]. 

Table I 
Alomic coordinates wilh estimated 

x 
(XIO =4) 

Pt 2544(I) 
p ,t$73(!) 
N 12,t0(3) 
C(I) 1893(3) 
C(2) 169~{4) 
C1)) 954(S) 
C(4) 51(4) 
C(-~) = 109(4) 
~6)  048(4) 
C(7) S12(4) 
C(8) 1131(8) 
C(9) 12~4) 
CXlO) = 3S8(~) 
C(II) - 1249(6) 
C(12) ~ 168~5) 
C(I)) -- 1231(?) 
C(14) - 318(0) 
C(IS) -885(2) 
C(I6) 363~4) 
C(IT) :~784(4) 
C(18) 3193(S) 
c~Ig) 3,t~$S) 
C(~O) .I063(9) 
C(21) 4664(7) 

C(Z3) 3l,~S(,O 
Ct24) 2730($) 
C(2S) 2~B~(S) 
C(26) 2S47(6) 
~27) 2930(6) 
~28) 325~($) 

C(30) ~OSg(S) 
C(31~ $990(7) 

637~6) 

standemJ deviations in parentheses for non.hydrogen atoms for 5e 

Y 
(x10 ~4) 

3365(I) 
220~1) 
2244($) 
4|OfX4) 
~J~(S) 
$269(6) 
4SIll(S) 
~686(6) 

1384(9) 

-281(7) 
743(9) 

~61(10) 
1072(10) 
1567(7) 
,1876(2) 
4723($) 
240~(S) 
~O60(6) 
3168(8) 
2700(9) 
2096(8) 
|942(8) 
502(~) 

la2(6) 
- 1 1 2 1 ( ? )  

- t~2(7) 
= ,129(6) 
2341(S) 
feZ6(7) 

I$~M(I I) 
2,S7~9) 
3534(8) 
3400(7) 

(xlO -4) 

I?09(I) 
3187(2) 
1856(6) 
64(6) 

=991(8) 
2142(8) 

= 233~7) 
= 136(i(7) 
= I~0('0 

9o1(e) 
3O63( I Z) 
3O96(7) 

= 2353(9) 
~2~i(13) 

3316(12) 
408~11) 
3972(10) 

- 3798(3) 
I$~6(9) 
$242(7) 
$866( I O) 
74,S$(12) 
841d(10) 
7783(I0) 
621~9) 
2676(?) 
I ISO(8) 
629( I o) 
1670(12) 
3182(12) 
3716(8) 
2960(7) 
2136(9) 
194~ 14) 
2602(13) 
3401(|6) 
3618(11) 



M, Creslm e~ al,/,hmraal of Orgamxmetalli¢" C&emiswy 509 ¢1996) 29-36 

Table 2 
Selected bond lengths (,~) and angles (e) for ,% 

33 

Bond lengths 
P-i t  2,2717(14) C(5)-C(4) 1.355(8) 
N-i t  2.141(4) C(6)-C(5) i.381(9) 
c(l)-lt  2.018(5) C(2)-C(t) 1.406(7) 
C(I 6) - i t  2.028(5) C( I 5)-C(4) ! .711 (6) 
C(17)-P !.809(6) C(7)-C(6) 1.466(7) 
UZ3)-P 1,824(5) C(9)-C(S) !,505(8) 
C(29)-P 1,835(5) C(10)-C(9) 1.383(11) 
C(7)-N 1.255(9) C(I 4)-C(9) 1.393(1 l) 
C(8)-H 1,479(8) C(I I)-C(10) 1.356(12) 
C'(6)-C(I) 1.408(7) C(i I ) -C(I  2) !,39(2) 
C(3)-C(2) 1.359(10) C(I 2)-C(13) 1,35(2) 
C(4)-C(3) 1.380(9) C(I 3)-C(14) 1,398(13) 

Bond angles 
C(I )- i t -C(16) 91.5(2) C(3)-C(4)-C( I 5) 119.6(4) 
C(i)-it-N 80,3(2) C( 4)-C(5)-C'(6) I 19.2(5) 
C(15)-it-N 168.5(2) C(5)-C(6)-C(I) 123.0(5) 
C( I ) - i t -P 1 68.3(2) C(5)-C(G)-C(7) 121.3(5) 
C(i 6)- i t -P 92.3(2) C( I )-C(6)-C(7) 1 i 5.8(5) 
N - i t - P  97.3(I 3) N-C(7)-C(6) ! ! 8.4(5) 
C(i 7)-P-C(23) 105.2(3) N-C(8)-C(9) i ! 6.9(6) 
C(23)-P-C(29) 100.7(2) C(I 0)-C(9)-C(I 4) 1 ! 8.9(6) 
C(17)-P-C(29) 103.1(3) C(!0)-C(9)-C(8) 121.4(7) 
C(I 7)-P-it  I t 8.0(2) C(14)-C(9)-C(8) I 19.6(8) 
C(23)-P-it 110, I(2) C(I I )-C(I U),-C(9) 120.6(8) 
C(29)-P-it  I t 7.8(2) C(I 0)-C( I I )-C(12) 120.4(9) 
C(7)-N-C(8) 120.1($) C(I 3)-C(12)-C(! I) 120.5(7) 
C(7)-N-Pt 112,8(3) C(12)-C(I 3)-C(I 4) !19.6(8) 
C(8)-N- i t  t 26.5(4) C(9)-C(I 4)-C( t 3) 120.0(8) 
C(2)~C(I)=C(6) I 14. I (5) C(22)-C( ! 7)-P 120.8(5) 
C(2)-C(I)-it 133.1(4) C(I 8)-C(I 7)-P 120.1(5) 
C(6)~C(I)=it I 12,3(3) C(24)-C(23)-P i 16.4(4) 
C(3).~C(2)~C(I) 123.7(5) C(28)~C(23)-P 124.3(5) 
C(2)~C(3)~C(4) I 18,9(5) C(30)~C(29)~P 122.2(5) 
C(5)=L~4)~C(3) i 2i.0(6) C(34)=C(29)=P 119,2(5) 

J,Y.,,A~mme*~ c(|) t ~  c;le) 

C(10) ..... 

C(111 I.l~, ~ 

C(25) ~ C(27) 

Fig. 2. View of the structure of ~ .  
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We have ~ previously that the intramolecular 
C(atyl)-H bond activation at platinum is favoured when 
a fluorine atom occupies a position adjacent to this 
bond. In contrast, the presence of methoxy or methyl 
groups inhibits the metallation. For asymmetric ligands 
2g and 2e, the metallatio~ occurs regioselectively at the 
less hindered and less electron rich of the two ortko 
positions. A comparison of the stereo-elecu'onic param- 
eters of methyl, methoxy and fluorine groups is pre- 
seated in Table 4 [16]. 

The methyl group is much bulkier than fluorine and 
steric effects could account for the results observed. 
Moreover. electronic effects of methyl groups do not 
favour the formation of platinacyeles. The methoxy 
group is only slighdy larger than fluorine, but their 
electronic properties differ, since the inductive 
electron-withdrawing effect of fluorine overcomes its 
unfavourable mesomeric effect while the reverse occurs 
for the methoxy group. 

Table 4 
Electronic and steric parameters for several substiluents a 

F 0.50 -0.31 -0 .46  
Me -0 .05 -0 .13  - 1.24 
OMe 0.27 - 0.42 - 0.55 

a o'~, ¢a  and £s are inductive (pars) .  mesomeri¢ (pars)  and steric 
parar'~te~ ~,~x-ctively, taken from [16]. H is taken as a standard, 
with a value O. Positive o" values indicate electron-withdrawing 
groups; negative o" values indicate electron-donating groups; nega- 
tive E s values ~ndicate unfavourable steric effects. 

Barcelona. Decomposition points were obtained with a 
Buehi 5 I0 melting-poin~ instrument. 

3.1. Preparation of the con~pounds 

The complex [PtaMe~(Ix-SMe~)~] (1) was prepared 
by the method reported in the literature [17]. 

3. Experlmen~ 

SH and ~tP {'H} NMR spectra were recorded using 
V~an Gemini 200 (SH; 200 MHz). Broker WPgOSY 
(~'P~ 32.4 MHz) and Varian XL 300FT (~I ~. 121.4 
MHz) s[~cl~me~rs, and referenced to $iMe~ (~H) and 
II+PO+ (~'P), Mtero~maly~es were performed by the 
Ir, a,l,ll~t de Qufmiea Bio~Orghnica de Barcelona (Con- 
~ejo Supsdor de Inve.stigacio~s Cienffflcas). and by the 
$erveis CienffficooT~enies de la Universitat de 

~omml+~ w+lllht 

~,(A) 

o+ (ecru °~) 
g 
~000) 

m~+,+ (ram) 
# (Mo Ket ) 0:m~i) 

T(K) 
~ m ~  of ~ i o a s  collected 

N,am~ of ~eCmed p~me~rs 
M~mmm di~mm~ pe~k~ minimum 

,, . . . . . . . . . . . . . .  

680.8? 
Tdei|nic+ Pl 
14.661(2) 
10,61~(2) 
9,0S7(+) 
9Z,17(~) 
I0S,59(~) 
98,28(2) 
I~43,2(4~ 
I,~3 
2 
6"/2 
0,1 x01 ×0,~ 
$3,07 
0,71069 

11588 

0,114 
336 
~,864~ - 2,i21 

3.l.I Compounds 2 
These compounds were prepared by the reaction of 5 

mmol of the corresponding aldehyde with the 
equimolecular amount of the benzylamine in ethanol 
[18]. The mixture was refluxed for 2 h and the solvent 
was removed in a rotary evaporator Io yield yellow oils 
or white solids. 
( ~,4,~(OMe)jE~H~EH~NEHzE+H s (h). 'H NMR 
CDCI~): B 3.84 (s, OMe, 6H), 3.88 (s, OMe, 3H), 4.83 
(s. CH~). {6.13 (s, 2H), 7.33 (m), e~romattcs}, 8,63 (s, 
CItN) ppm. 

&.e~(OMe)aE+HsEH~NEH=C6H~ (2b). IH NMR 
(CDCI~): B 3.82 (s. OMe), 4.83 (s, CH~), [6,$$ (s, IH), 
6.95 (s. 2H), 7.34 (m), aromatics), 8.32 (s, CHN) ppm. 

3,4"(OMe)=E+H~CHmNCHzC6H s (~). 'H NMR 
(CDCI~): B 3,93 ($, OMe), 3.95 (s, OMe), 4.82 (s, 
CH=), {6.91 (s, 2H), 7.26 (m), 7.36 (m), aromatics}, 
8.25 (s, CHN) ppm. 

2,5-MeaC+H~CH~NCHzC+H s (~I). IH NMR 
(CDCI~): B 2,32 (s, Ar~Me) 2.47 (s, At-Me), 4.84 (s. 
CH2), {7,I I (m), 736 (m), 7.70 [s], aromatics}, 830 (s, 
CHN) ppm. 

3-MeC+H4CH'~NCH:C6Hs (2e). 'H NMR 
(CDCl0:  B 2.42 (s, At-Me), 4.86 (s, CH~), {7.30 (s. 
2H), 7.56 (d), 7.69 (s), aromatics}, 8.40 (s, CHN) ppm. 

3,I,2, Compou,ds 3 
TI~ compounds were detected using the following 

procedure: 20,0 mg (0.035 retool) of the compound 
[Pt2Me4(p,-SM©z)2] (I) and 0.08 mmol of the corre. 
spondin~ imine were dissolved in 03 ml of acetone.d 6 
and the H NMR spectrum was recorded. 

[PtMe2{~,4,6.{OMe)sC~HzCH ffi NCHzPh }- 
(SMe2)] (310, 'H NMR (acetone-d6): B 0.08 (s. 
~J(HI~) • 85 Hz, Me), 0.36 (s, ZJ(HI~) i- 86 Hz. Me). 
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1.49 (s, 3J(HPt)= 25 Hz, SMe2), 3.82 (s, OMe), 3.86 
(s, OMe), 5.02 (s, 3J(HP0ffi 25 Hz, CH2), {7.41 (m) 
7.59 (m), aromatics}, 8.87 (s, "~J(HPt)ffi 51 Hz, CHN) 
ppm. 

[PtMe,{3,S.(OMe)2C6H~)CH = NCH2Ph}(SMe2)I 
(3b), IH NMR (acetone-de): ~ 0.33 (s, 2j(HPt)= 86 
Hz, Me), 0.36 (s, "J(HPt)ffi 85 Hz, Me), 1.63 (s, 
3J(HPt) = 25 Hz, SMe2), 3.70 (s, OMe), [4.90 (d), 5.20 
(d), 2,/(HH)ffi 13 Hz, CH 2, AB pattern], {6.50 (m), 
6.70 (In), 7.31 (m), 7.80 (m), aromatics}, 9.10 (s, 
3J(HPt) ffi 48 Hz, CHN) ppm. 
i [PtMe,(2,S-Me2C6H3CH=NCHzPIO(SMe~)] (3d). 
H NMR (acetone-de): 8 0.21 ( s , ' J ( H P t ) - 8 0  Hz, 

Pt-Me), 0.38 (s, ~J(HPt)---86 Hz, Pt-Me), 1.48 (s, 
3 J (HP0-23  Hz, SMe2), 2.24 (s, Ar-Me), 2.29 (s, 
Ar-Me), 9.40 (s, 3J(HPt)ffi 45 Hz, CHN) ppm. 

talc.: C, 57.84; H, 4.71; N, 1.93%. 'H NMR(acetone- 
de):8 0.62 (d, 2J(HPt)-84 Hz, 3J(HPt) ffi 7 Hz. Me), 
3.69 (s, OMe), 3.82 (s, OMe), 4.25 (s, 3J(HPt) ffi 10 Hz, 
CH2), {6.89 (m), 7.07 (rn), 7.39 (m), aromatics}, 8.34 
(s, ' J (HPt)= 58 Hz, CHN) ppm. 3,p NMR (acetone): 
8 = 31.71 (s, 'J(PPt) = 2217 Hz) ppm. 

[PtMe(3-MeC6H3MeCH=NCH2C6Hs)(PPh3)] 
(5e). Yield, 55 mg (78%); m.p., 205-208°C (decom- 
position). Anal. Found: C, 60.28; H, 4.35; N, 2.10. 
C34H32NPPt calc.: C, 59.99; H, 4.74; N, 2.06%. 'H 
NMR(acetone-d6): 6 0.64 (d, 2j(HPt) = 84 Hz, 3J(HPt) 
= 7 Hz, Pt-Me), 2.19 (s, At-Me), 4.31 (s, 3j(HPt)-  
10 Hz, CH2), {6.90 (m, IH), 7.16 (m), 7.39 (m), 7.60 
(m), aromatics}, 8.43 (s, 3j(HPt)ffi 56 Hz, CHN) ppm. 
.~tp NMR (acetone), 8 31.85 (s, IJ(PPt)ffi2178 Hz) 
ppm. 

3.1.3. Compounds 4 
These compounds were prepared by reaction of 100 

mg (0.17 retool) of [Pt2Me4(~-SMe2) 2] (1) with 0.35 
mmol of the corresponding imine in acetone. The mix- 
ture was stirred for 16 h and the solvent was removed in 
a rotary evaporator. The residue was washed with hex- 
ane and recrystallized in acetone-hexane to yield yel- 
low-orange solids, which were filtered and washed 
with hexane. 

[PtMe(3,4-(OMe)2C6H2CH=NCH2C6Hs}(SMe2)] 
(4e). Yield, II0 mg (60%); melting point (m.p.), 87°C 
(decomposition). Anal. Found: C, 42.72; H, 4.66; N, 

,60. CtgH~sNO2SPt talc.: C, 43.34; H0 4.79; N, 2.66%. 
H NMR (acetone-de): 8 0.80 (s, 2J(HPt)-83 Hz, 

Me), 1,95 (s, ~J(HPt)- 30 He, SMe2), 3.71 (s, OMe), 
3.81 (s, OMe), $.10 (s, 3J(HPt)- 14 Hz, CH~), {7.09 
(m), 7.29 (m), aromatics}, 8.61 (s, ~J(HPt)£ 57 Hz, 
CHN) ppm. 

[PtMe(3.MeC6H3CH ~ NCH~C6Hs)(SMe2)] !4e). 
Yield, 110 mg (66%); m.p,, 1120C (decomposition). 
Anal. Found: C, 45.10; H, 4.90; N, 3.20 C ,8 H ~ NSPt 
ealc.: C, 44.99; H, 4.82; N, 2.9%. IH NMR (acetone-de): 
($ 0.83 (s, 'CJ(HPt)u 83 Hz, Pt-Me), 1.98 (s, ~'J(HPt) 
n 27 Hz, SMe2), 2.19 (s, At-Me), 5.15 (s, 3j(HPt)m 
15 Hz, CH2), {7.10 (m), 7.32 (m), 7.50 (m) aromatics), 
8.70 (s, ~J(HPt)m 56 Hz, CHN) ppm. 

3.1.4. Compounds 5 
These compounds were prepared by reaction of 50 

mg of the corresponding compound 4 with the 
equimolecular amount of PPh 3 in acetone. The mixture 
was stirred at room tempera[ere for 16 h. On addition of 
hexane, yellow crystals were formed, and they were 
collected by filtration, washed with hexane and dried in 
vacuo .  

[PtMe{3,4-(OMe)2CeH 2CH=NCHzC6 Hs}(PPh3)] 
($¢). Yield, 50 mg (73%); m.p., 117°C (decomposition). 
Anal. Found: C, 57.21; H, 4.82; N, 1.84. C35H34NO2PPt 

3.2. X-ray structure analysis 

3.2.1. Data collection 
A prismatic crystal (0.1 X 0.1 ><, 0.2 ram) was se- 

lected and mounted on a Philips PW-1100 diffractome- 
ter. Unit-cell parameters were determined from auto- 
matic centring of 25 reflections (8°< 0 < 12 °) and re- 
fined by the least-squares method. Intensities were col- 
lected with graphite monochromated Mo Ka radiation, 
using the co-2 0 scan technique. 11 588 reflections were 
measured in the range 2.24 ° < 0 < 35.40 °, 6853 of which 
were assumed as observed applying the condition ! ~ 
2o'(1). Three reflections were measured every 2 h as 
orientation and intensity control: significa,t intensity 
decay was not observed. Lorentz=polarization and abo 
sorption con~ctions were made. Further details are given 
in Table 3. 

3.2.2. Structure solution and refinement 
The structure was solved by Patterson synthesis, 

using the SXELXS computer program [19] and refined by 
the full-matrix least-squares method, with the SW~LX93 
computer program [20], using 9505 reflections (very 
negative intensities were not considered). The function 
minimized was £w[I F 0 1 z =" I F~ I s]z, where w ~, 
[o.2(!) + (0.0876P)] =l and P,~(I  F012 + 21F~ 1~)/3. 
f, f '  and f" were taken from the International Tables 
of X.ray Crystallography [21]. All H atoms were com- 
puted and refined with an overall isotropic temperature 
factor, using a tiding model. The final R factor, the 
number of parameters refined and the maximum and 
minimum peaks in the final difference synthesis are 
given in Table 3. 

Tables of hydrogen atom coordinates, anisotropic 
thermal parameters and complete lists of bond lengths 
and angles have been deposited at the Cambridge Crys- 
tallographic Data Centre. 
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