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Abstract 

The carbonyl stabilized P and As ylides Ph3PCHCOR (R = C.H 3, Ph, OC~i3) and Ph3AsCHCOR (R = CH3, Ph, OCH3) have been reacted 
with some platinum(ll) complexes beating ancillary ligands with different steric hindrance, in order to determine the factors that influence 
the C- versus O-coordination mode of the ylides. Thus, the reactions of [ (dppe)PtCl 2 ] and [ (dppv)PtCl2] with Ph3PCHCOR (R = ell3, Ph) 
give the O-coordinated complexes, while with Ph3PCHCOOCH 3 they give the corresponding C-coordinated derivatives. The reactions 
of t rans - [ (PPh3)2(CF3)Pt ( so lv ) ]  +BF4- yield the O-coordinated compounds and the reactions with [Pt(C3Hs)Cl],t give selectively 
the C-coordinated derivatives as well as the reactions with the dimer [PtCI[P(BuL)2C(Me)2CH2}]2. The derivative trans- 

[Pt(PPh3)2(CF3) {OC(OCH3)=C(H)(PPh3) } ] [ BF4] crystallizes in the triclinic space group P1 (No. 2), a =  I0.385(4), b=  14.844(5), 
c = 18.511 (6)/~, a = 96.46 (2), fl = 99.79 (2), 7 = 97.00 (2) °, V = 2765 ( 1 )/~3 Z = 2. The values of coordination distances and of tim Pt-O-C 
angle appear influenced by steric factors. 

Keywords: Crystal structures; Platinum complexes: P-ylide complexes; As-ylide complexes; O-coordination complexes 

1. Introduction 

Phosphorus and arsenic ylides form stable complexes with 
virtually any metal of the Periodic Table upon coordination 
by various binding modes [ 1 ]. In particular, carbonyl stabi- 
lized ylides can offer either the ylide methine carbon or the 
carbonyl oxygen atom as coordination sites according to the 
following resonance structures: 

R'~C ~.o R'~c.~O R".,, C ....O G 

Io o I _ r II 
R' /C"  ER3 R, IC~ER3 R,'~'C ~.R3 

E=P, As 
Carbonyl stabilized ylides have earned renewed inter- 

est since (ylide)nickel complexes of the type 
[I'~IiPh(PhePCHCMeO) (L) ] (L = phosphine, ylide) were 

* Corresponding author. 

0020-1693/96/$15.00 © 1996 Elsevier Science S.A. All rights reserved 
PHS0020-1693(96)05358-3 

found to be active catalysts in olefin oligomerization [2].  
Nickel (0) complexes react with carbonyl stabilized ylides of  
phosphorus and arsenic, Ph3E = ZCOR (E = P, As; Z = CH, 
CR',  N) yielding the phenyl migration to the nickel and 
transformation of the ylide in a I ~  chelate ligmid. 

In our laboratory, we have long been interested in the 
organic [3] and organometallic [4] chemistry of  carbonyl 
stabilized ylides. We reported that Ph3PCHCOR (R = e l l s ,  
Ph) react with [ ( T/3-C3Hs)PdCI]2 to give the corresponding 
derivatives [ ( ~/3-C3Hs)PdCl { Ph3PC(H)COR } ], where the 
ylides are coordinated to the palladium atom through the 
methine carbon [4a,b]. Analogously, mono- and bis-ylide 
C-coordinated complexes are selectively obtained by reacting 
some P- and As-keto-stabilized ylides with Zeise's salt [4c]. 
On the contrary, the reaction of  [{PtCl(dppe)]]2[BF4] 2 
with carbonyl stabilized As ylides led to novel Pt(II) com- 
plexes [PtCl(dppe) {OC(R)CH(AsPh3) } ] [BF4] ( R = M e ,  
Ph, OMe),  in which the ylides are coordinated to the metal 
center via the oxygen carbonyl atom [4d]. These latter deriv- 
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atives are not stable in solution and slowly undergo isomer- 
ization to their C-coordinated analogues following a 
first-order rate law. 

Thus, we thought it of interest to study the reactivity of 
some P- and As-carbonyl stabilized ylides to determine the 
factors that address the C- versus O-coordination mode and 
to check whether P or As ylides behave differently toward Pt 
complexes. 

Here we report the r: actions of P and As carbonyl stabilized 
ylides of different nucleophilicity with a series of plati- 
num(II) complexes bearing differen! ancillary ligands. 
Moreover, we report the synthesis and the X-ray structure 
of trans-[ Pt(PPhOz(CF3) {OC(OCH3)=C(H) (PPh3) } ]- 
[BF4I, where the P-ylide is O-coordinated to platim,m. 

2. Experimental 

2.1. General procedures 

All manipulations were performed under an atmosphere of 
dry nitrogen. Solvents were dried and freshly distilled under 
nitrogen from sodium benzophenone ketyl (THF, diethyl 
ether), calcium hydride (CHzCI2) or drierite (acetone) prior 
to use. All other solvents were reagent grade and used without 
further purification. 31P{tH} and 19F NMR spectra were 
recorded on a Varian FT-80A and IH and 13C{IH} NMR 
spectra on a Bruker AM-400 spectrometer. IR spectra were 
measured with a Perkin-Elmer 983 spectrophotometer as 
Nujol mulls or in CHzCI2 solution. Elemental analyses were 
carried out by the Department of Analytical Chemistry of the 
University of Padua. 

2.2. Starting complexes 

The starting complexes [PtCI2(dppe) ] [5], 
[PtCl,.(dppv)] [5], trans-[Pt(CF.~)Br(PPh3)~] [61, 
[I~tCI{P(Bu')zC(Me)2t~H2} 12 [71, [Pt(C3HDCI]4 [8] and 
the carbonyl-stabilized ylides Ph3PCHCOMe (APPY) [ 9 ], 
Ph3PCHCOPh (BPPY) [9], Ph3PCHCOOMe (CMPPY) 
[ 10], PhaAsCHCOMe (APAsY) [ 11 ], Ph3AsCHCOPh 
(BPAsY) [ 11 ], Ph3AsCHCOOMe (CMPAsY) [ 1 ! ] were 
prepared by literature methods. 

2.3. Synthesis of the complexes 

2.3.1. I(P"P)PtCI{Ph3PC(H)COR}IIBF41(1-6) 
Complexes 1-6 were prepared as described for 1. To a 

CH2CI2 (50 ml) suspension of [ (dppe) PtCI2] (0.664 g, i .00 
retool) was added dropwise at 00(2 a 1.025 M acetone solution 
of AgBF4 ( 1.10 ml, 1.12 mmol). After 1 h stirring and upon 
warming to room temperature the reaction mixture was fil- 
tered off to remove solid AgCI. The obtained solution was 
reacted with a CH2Ci2 solution ( 15 ml) of Ph3PCHCOCH3 
(0.3 ! 8 g, 1.00 mmol). After 2 h the solution was concentrated 
to small volume (3 ,'~!) and by addition of Et/O a white 

product of 1 precipitated. It was filtered off, washed with 
EtzO and dried under vacuum. Yield: 0.889 g (86%); m.p. 
146-148°C For complexes 2--6 the yields and m.p. were the 
following: 2, 0.953 g (87%) and 154-156°(2; 3, 0.871 g 
(83%) and 150-152°(2; 4, 0.928 g (90%) and 169-171°C; 
5, 0.975 g (91%) and 142-145°C; 6, 0.849 g (81%) and 
134-136°C. 

2.3.2. Trans-I(PPh~)ePt( CF.O{ OC(R)C(H)EPh3} ][BF4] 
(7-10) 

Complexes 7-10 were prepared as described for 7. A 
CHECI2 (40 mi) suspension of trans-[Pt(CF3)Br(PPh3)2] 
(0.870 g, 1.00 mmol) was treated with a 1.02 M acetone 
solution of AgBF4 (0.98 mi, 1.00 mmol). After 30 min stir- 
ring at room temperature, AgBr was filtered offand the solu- 
tion obtained was treated with Ph3PCHCOCH3 (0.3 ! 8 g, 1.00 
mmol). After 30 min tile reaction mixture was concentrated 
to small volume and by addition of n-hexane a white precip- 
itate of 7 formed, which was filtered off, washed with n- 
hexane and dried under vacuum. Yield: i .020 g (86%); m.p. 
190-102°C. For complexes 8-10 the yields and m.p. were 
the foll~wing: 8, 0.967 g (80%) and 166-168°(2; 9, 0.942 g 
(75%) and 162-164°C; 10, 1.002 g (81%) and 168-170°C. 

2.3.3. :~ , f  -C3Hs)PtCIIPh3PC(H)COR}] (11-13) 
Complexes 11-13 were prepared as reported for 11. To a 

CHCI3 (20 ml) suspension of [PtCI(C3Hs)]a (0.136 g, 
0.125 mmol), Ph3PCHCOCH3 (0.159 g, 0.50 mmol) was 
added. The reaction mixture was stirred at 50°C for ! h obtain- 
ing a clear solution. Then the solution was concentrated to 
small volume (3 ml) and by addition of n-heptane, a white 
product of 11 precipitated. It was filtered, washed with n- 
heptane and dried under vacuum. Yield: 0.280 g (95%); m.p. 
162-164°C. For complexes 12 and 13 the yields and m.p. 
were the following: 12, 0.316 g (97%) and 172-174°C; 13, 
0.279 g (92%) and 158-160°C. 

2.3.4. [PtCI{ P(Bu')2C(Me)2CHe} ){ Ph:EC( H)COR } ] 
(14-19) 

Complexes 14--19 were prepared as reported for 14. A 
CHCI3 (10 ml) solution of [PtCI{P(But)2C(Me)zCH2} ]2 
(0.240 g, 0.28 mmol) was treated at room temperature with 
Ph3PCHCOCH3 (0.180 g, 0.56 mmol). After 30 min stirring 
,."~e solution was concentrated to small volume (5 ml) and 
by addition of n-hexane, a white solid of 14 precipitated. It 
was filtered off, washed with n-hexane and dried under vac- 
uum. Yield: 0.320 g (77%); m.p. 176-178°C. For complexes 
15-19 the yields and m.p. were the following: 15, 0.240 g 
(68%) and 156--158°C; 16, 0.320 g (78%) and 206-208°C; 
17, 0.310 g (81%) and i 90--192°C; 18, 0.210 g (70%) and 
198-200°C; 19, 0.290 g (74%) and 196-198°C. 

2.4. X-ray structure determination of trans-[Pt(PPh_Oz- 
(CF3){ OC(OCH3)=C(H)(PPh3)}11BF41" 0.5CH2C12 (8) 

Suitable crystals were grown by the slow diffusion of di- 
ethyl ether into a CH2CI: solution of 8. Crystal data: formula 
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CssH49BFTO2P3Pt" 0.5CH2CI2, formula weight ! 252.25, tri- 
clinic, space group PI (No. 2), a = i 0 . 3 8 5 ( 4 ) ,  b =  
14.844(5), c= 18.511(6) A, a=96 .46(2) ,  /3=99.79(2),  
y = 97.00(2) o, V = 2765 ( 1 ) ,~3 Z = 2, D¢~l~ = i.504 gcm - 3, 
F(000) = 1250,/x(Mo Kot) = 14.9 e m -  i. 

Intensity measurements were carried out on an Enraf- 
Nonius CAD4 diffractometer equipped with a graphite mono- 
chromator and Mo Ka  radiation, oJ-20 mode. Unit-cell 
dimensions were obtained from least-squares treatment of 25 
reflections in the range 12-17 ° . The intensities of three ref- 
erence reflections monitored during data collections did not 
show any decay. 12 414 reflections were measured (unique 
12033, 20 max =54°) ,  of which 10 267 having I >  3o'(1) 
were corrected for Lorentz-polarization factors and used in 
subsequent refinements. An absorption correction, based on 
an empirical y scan, was applied. The structure was solved 
by Patterson and Fourier methods. The analysis of  the A F  
map revealed the presence o fa  CH2CI 2 molecule (0.50 occu- 
pancy on the basis of the respective electron density peaks in 
the Fourier map). All non-hydrogen atoms were anisotropi- 
caily refined by least-squares o n  Fobs 2 with 678 parameters, 
using the SHELXL 93 package [ 12]. Hydrogen atoms at 
calculated positions were introduced in final cycles of refine- 
ment as a fixed contribution (riding model, fixed isotropic 
U). The weighting scheme was 1 / [ o'2(Fo 2) + (0.0728P)2 + 
4.3075P] with P =  (F,,2+2F~2)/3. Final R ( = E (  IFol - 
IF~I/EIFol ) and wR ( = [Ew(Fo2-,~c2)2]Ew(go2) 2] i/2) 
values were 0.036 and O.115, respectively, ~, (goodness of 
fit) = 1.148. 

3. Resu l t s  a n d  d i s c u s s i o n  

3.1. Synthesis of  complexes l - 6  

All these compounds were prepared starting from 
[ (P~)PtCI2] ( ~  = bis(diphenylphosphine)ethane (dppe) 
or cis- 1,2-bis(diphenylphosphino)ethy~,:ne (dppv)) by 
treatment first with I equiv, of AgBFa solution in acetone and 
then, after filtration of the solid AgCI, with 1 equiv, of the 
appropriate ylide to give the derivatives 1-6 in 81-91% yield, 
according to Eq. ( ! ): 

® ® 
H . .C~ PPh3BF4 

p.. /e l  II 
j Qp..- Pt "~ O--'C ~ R 

If~p = dppe, R = Me, I; R = Ph,2 

(I(~p) PtCl2 + pthPCHCOR l~P=dpp v'R=Me'4;R=ph's (1) 

CI ® ® 
~V "" pt~ ./. PPh3BF, 

P" H/C'~ R 

p~p = dppe, R = COOMe, 3 

l/~p = dtmv, R = COOMe, 6 

Table I 
Analytical data and characterislic IR bands for the compounds [(P"~)- 
PtCI { Ph~PC( H)COR } l [ BEd 

Compound P'~ a R Analysis v IR c (cm- ~) 

C H v (C-~O)  u(Pt-C1) 

l dppe CH3 54.47 4.43 1512 s ~ 301 
(54.59) (4.19) 1514s c 

2 dppe C~Hs 57.32 4.18 1500 s a 307 
(56.97) (4.14) 1502s e 

3 dppe OCH 3 53.44 4.15 1708s a 319 
(53.75) (4.13) 1703s ~ 

4 dppv CH~ 54.34 3.95 1522 s d 301 
(54.69) (4.01) 1515s e 

5 dppv C~H~ 56.63 3.82 ! 500 s d 308 
(57.08) (3.96) 1502 s ~ 

6 dppv O C H  3 53.86 3.87 1688 s a 317 
(53.86) (3.94) 

a dppe= 1,2-bis(diphenylphosphino)ethane; 
phosphino)ethylene. 
t, Calculated values in parent~-,eses. 

s = strong. 
o Nujol mull. 
e Dichloromethane solution. 

dppv = 1,2-his ( diphenyl- 

These compounds are quite stable in the solid state at room 
temperature and do not show any decomposition or transfor- 
mation under a nitrogen atmosphere for at least one month in 
CH2C12 solution, but they react in either CH2C12 or CHCI3 
solution with anionic or neutral ligands such as CI -  or PPh 3 
to give substitution of the coordinated ylide. They were fully 
characterized by analytical and spectroscopic methods 
and the data obtained, included in Tables 1-3, suggest a 
[Pt]-C(yl ide)  coordination for CMPPY and a [P t ] -  
O (ylide) coordination for the other ylides on the [ (P~)P t -  
CI] + fragment according to Eq. ( 1 ). 

3.1.1. [Pt]-C(ylide) complexes 
The IR spectra of compounds 3 and 6 (Table 1) show a 

strong C = O  band at 1708 and 1688 cm - t  (Nujoi mull), 
respectively, in good agreement with the IR data, reported in 
the literature, for the carbonyl stretching of  M-C(yl ide)  com- 
plexes [4,13]. The 3~p{ tH} NMR spectra (Table 2) confirm 
the coordination of the carboxymethylenelriphenylphosphor- 
ane to Pt(II) through the ylidic carbon atom on the basis of  
the phosphonium chemical shift and phosphonium-platinum 
coupling constant values. The chemical shifts at 28.46 ppm 
for 3 and 29.42 ppm for 6 (which are at about I 1 ppm lower 
field than that of the free ylide) together with the correspond- 
ing 2J(Pyli~Pt) values of  92.8 and 102.4 Hz, respectively, 
closely match those reported far carbonyl-stabilized ylides 
coordinated to a Pt(II) substrate through th~ methiue carbon 
atom [4]. The low values of  ~J(P . . . .  y~.Pt) (2603 and 
2617 Hz for 3 and 6, respectively) arising from the higher 
trans influence of a C-coordinated with respect to an O- 
coordinated carbonyl stabilized ylide [4d,14], give further 
support to this coordination mode. 
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Table 2 
Proton and ~PI ~H I NMR data for the complexes I ( P"P ) PtCI{ Ph:~PC ( H )COR I ] [ BF4] ~ 

Compound tH NMR 31PNMR 

fi(H) ~'J(HP,, ,..) "~J(HP) ~,.c 2j(HPt) 6(R) ,~(P,,~,,) ~J(P,,~,,,Pt) 8(P~i,) ~J(P.~,Pt) "-J(p,,~,,P~,) 8(Pynd¢) 

1 4.19 dd 22.5 
2 4.77 dd 21.5 
3 3.96 ddd f 9.6 
4 4.24dd 22.3 
5 4.81 dd 21.4 
6 4.22 ddd ~ 11.1 

2.1 c 8.4 2.03 d '~ 32.44 d 3662 41.43 d 3747 6. I 12.89 s 
1.6 ~ ~" 35.18 d 3694 40.96 d 3786 6.0 13.58 s 
9.6 ~' 87.1 3.46 s 41.00 dd g 2603 43.54 dd ~ 3666 3.8 28.46 dd 
2.3 ~ 8.9 1.91 d J 37.27 d 3697 48.55 d 3792 5.9 12.91 s 
1.7 ~ 4.7 38.60 d 3735 48.89 d 3839 5.6 13.85 s 
9.5 t~ 85.2 3.57 s 53.14 da ~ 2617 49.33 dd m 3733 7.8 29.42 dd '~ 

Spectra recorded in CDCI3 at room temperature; 8 in ppm. J in Hz; ~H end 31p( ~H} NMR are relative to internal SiMe4 and H.~PO4 (85%), respectively; 
s = singlet, d = doublet. 
I, Coupling with the P,,~, atom. 

Coupling with the P~, atom. 
a 4J(HPy~a~) !.1; 3J(HPt) 5.4. 

Not observed. 
r 3j(Hpc,, ) 4.8. 
3j( p,,~,,,py~ ) 5.9. 

h 3j(pc,~Pylide ) 2.4. 
2J(Prn~Pt) 92.8. 

J 2J(HPy~) 1.0; 'J(HPt) 5.9. 
k 3j(Hp~,~) 5.0, 
J 3j(P,.~,Pyli,~) 7.8. 
m ~j(p,,,p~,i~) 3.8. 

2J(PynacPt) 102.4. 

Table 3 
~3C{ ~H } NMR data for the complexes [ ( I~1 b) PtCI{ Ph3PC (H)COR } ] [ BF4 ] ~ 

Compound ,5(Cr~, ~ ) 8(C~bo,y~) 8(CR) 8( CoJpho~i~ ) 

1 66.97 dd 190.27 s b 26.85 dd 29.85 dd 
IJ(CP) 104.85 'J(CP) 45.30 IJ(CP) 66.67 
aJ(CP) 5.57 2J(CP) 16.30 2J(CP) 14.05 

2 69.34 dd 188.59 d 26.03 dd 28.46 dd 
IJ(CP) 103.82 ~J(CP) 7.98 IJ(CP) 44.02 IJ(CP) 44.27 
4J(CP) 5.06 2j(CP) 5.60 2J(CP) 8.57 

3 28.75 ddd 171.03 d 51.63 d 23.83 dd 30.37 dd 
IJ(CP) 79.99 2J(CP) 5.03 4J(CP) 2.00 SJ(CP) 38.64 IJ(CP) 42.67 
2J(CPrr,~s) 49.75 2J(CP) 7.51 2J(CP) 8.69 
2J(CP,,) 2.60 

4 67.53 dd 190.37 s 29.41 d 144.92 dd 147.25 dd 
~J(CP) 104.44 3J(CP) 14.2 IJ(CP) 59.05 IJ(CP) 59.20 
'SJ(CP) 6.23 2J(CP) 16.26 2J(CP) 19.53 

5 70.16 dd 188.54 s 144.58 dd 147A0 dd 
JJ(CP) 104.38 IJ(CP) 58.59 tJ(CP) 58.49 
4J(CP) 5.18 2j(CP) 16.48 2J(CP) 19.48 

6 27.85 ddd i70.53 d 51.30 s 144.29 dd 147.66 dd 
IJ(CP) 85.45 ZJ(CP) 5,08 tJ(CP) 52.14 IJ(CP) 57.56 
zJ(CP, ,~)  47.28 2j(CP) 19.08 2j(CP) 23.52 
2Y(CPc,) 3.81 

a spectra recorded in CDCI3 at room temperature; 8 in ppm, J ill HZ; chemical shifts reported from SiMe4 by taking the chemical shift of CDCI 3 as + 77.0 ppm. 
b Masked by diphosphine signals. 

In the IH N M R  spectra (Table 2) o f  compounds  3 and 6 

the ylidic proton gives rise to a doublet of  doublets of  dou- 
blets, flanked by t95pt satellites, due to the coupling with the 

phosphonium group and with both t r a n s  and c i s  magnetically 

unequivalent phosphorus  atoms o f  the diphosphine ligand. 

The multiplicity and the coupling constant values of  this 

proton signal indicate a C-coordinated ylide structure for 

these complexes [ 4 ]. 

Furthermore, the chemical shifts of  the ylidic proton in 

compounds  3 and 6 at 3.96 and at 4.22 ppm, shifted downfield 

with respect to the free ylide, and the values o f  2j(HP.vtia~ ) 

of  9.6 and 11.1 Hz indicate a rehybridization sp 2 ~ sp 3 o f  the 
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met i ~  carbon atom upon coordination of the ylide to the 
metal center [ 13a,15] 

Finally, the 13C{IH} NMR spectra show the chemical 
shifts of the ylide carbon atom at 28.75 and 27.85 ppm, 
respectively, along with a one-bond coupling constant of 
79.99 and 85.45 Hz with the phosphonium moiety [4c] and 
a 2j(CP) with both cis and trans phosphorus of the disphos- 
phine ligand (~ee Table 3) as expected for a C-coordinated 
ylide on a ' (P  P) PtCI' moiety [4d]. 

3.1.2. [Pt]-O(ylide) complexes 
Compounds 1, 2, 4 and 5 display IR and NMR spectro- 

scopic data very different from those of complexes 3 and 6 
for which a C-coordination of the ylide was inferred. 

The IR spectra (Table 1 ) of these complexes are charac- 
terized by a strong u(C=O) stretching in the range 1515- 
1500 cm-  i (CH2CI2 solution). For compounds 1, 2, 4 and 
5, the v (C=O) values are shifted to lower wavenumbers than 
in the corresponding free ylides according to the data reported 
for other O-coordinated ylides [ 4d, 16]. The O-coordination 
mode of ylides in these complexes is confirmed also by NMR 
spectroscopic data. 

The IH NMR spectra (Table 2) display some interesting 
features. The methine resonance of the coordinated APPY or 
BPPY in complexes 1, 2, 4 and 5 appears as a doublet of 
doublets in the range 4.19--4.81 ppm with platinum satellites 
( ~ 8 Hz). The larger coupling constant ( ~ 20 Hz) is due to 
the coupling with the phosphorus of the phosphonium group 
and its value is slightly smaller with respect to the free cor- 
respo~0ding ylides ( ~ 26 Hz) suggesting a similar hybridi- 
zation (~lt~) of the ylidic carbon. The lower coupling constant 
( ~ 2 Hz) ar:lSCs, from the coupling of the ylide proton with 
the trans phosphorus of the disphosphine ligand. This cou- 
pling could be due to a long range interaction through the O- 
coordinated ylide system or to an agostic interaction of the 
ylidic proton atom with the metallic fragment. Although the 
first feature cannot be excluded, the possibility of a real agos- 
tic interaction is not acceptable because the ~H and t3C NMR 
spectra of all compounds do not show the characteristic high 
field proton shift and the reduced i j(13C_lH) value found 
in the spectra of compounds, for instance of the type 
[CsRsLCo(CH2CHR'-/~-H)] + [BF4]-  (L=P(OMe)3;  
R = H, Me; R' = H, Me) [ 17a] where this kind of two-elec- 
tron three-center bond takes place [ 17]. In our derivatives a 
platinum-proton interaction could exist similar to that 
previously reported by Pregosi~ and co-workers in certain 
Pt(II) complexes, for instance of the type trans- 
[PtCI2(benzoquinoline)(PEt3) ], where a proton-metal 
bond weaker than an agostic-type interaction was proposed 
[18]. 

The 31p{ iH} NMR spectra (Table 2) of complexes 1, 2, 4 
and $ display only one signal for the phosphoninm group 
indicating the presence of only one isomer. For compounds 
1, 4 and 2, $ containing the APPY and BPPY ligand, respec- 
tively, the phosphorus resonance is a singlet, npfield shifted 

( 1.40-3.06 ppm) with respect to the free ligand according to 
other complexes having O-coordinated ylides [ 16]. 

For all the complexes the resonances of the phosphorus 
atoms of the disphosphine ligand give rise to an AB pattern 
flanked by ~95pt satellites, in agreement with a system having 
two magnetically different phosphorus atoms. The values of 
~J(PPt) for the phosphorus atom trans to the ylide ligand are, 
in these complexes, about 1000 Hz higher than those of the 
derivatives 3 and 6, where the ylide is C-coordinated, but 
similar to those reported for compounds having an O-coor- 
dination of a carbonyl-stabilized ylide [4d]. 

Finally, a further support of the O-coordination of the yli- 
des in complexes 1, 2, 4 and 5 arises from ~3C[~H] NMR 
spectroscopy. For these compounds the chemical shift of the 
ylidic carbon atom, ranging between 66.97 and 70.16 ppm, 
is shifted ~ 40 ppm downfield with respect to that found for 
the C-coordinated ylide complexes 3 and 6, but again close 
to that reported for complexes of the Group IV metals, where 
the ylidic ligand was shown to be O-coordinated [ 16b]. To 
the same conclusion leads the analysis of the xJ(CP) coupling 
constants of ~ 105 Hz, about 20-25 Hz higher than those of 
C-coordinated ylide complexes (Table 3). 

3.2. Synthesis of complexes 7-10 

In order to explore the influence of highly sterically 
demanding cis ligands on the coordination mode of carbonyl 
stabilized ylides on Pt substrates, the complex trans- 
[(CF3)PtBr(PPh3)2] was reacted with APPY, BPPY, 
CMPPY and APAsY according to Eq. (2): 

ta% -I ® 
I + A~,BF,. - A{FBr In, 

CHACO, RIP. I/2h CH~4~.Z, K'r, I/2h 

® ® 
H.,.cIEPh3BF4 

pphj II 
" cry- ~--  o~C'-a (2) 

PPhs 

E = I~. R = Me.. 7; R = OMc. ~ R -~ Z~ 9 

E= As; R = Me, I0 

The spectroscopic data for the derivatives 7-10 suggest an 
O-coordination of the ylide ligand to the metal center. Their 
IR spectra (Table 4) display an intense carbonyl band in the 
range 1500-1520 cm-  ~ at lower frequencies with respect to 
the corresponding free ylides, as usually observed for this 
type of interaction [4d,16]. The ~H NMR data of complexes 
7 and 9 show the signals of the CH protons as doublets at 
5.11 (2J(HP) 16.80) and 5.26 (2J(HP) 12.52) ppm, respec- 
tively, and the s3C{ ~H} NMR spectra show the signals of the 
ylidic carbons at 64.14 and 64.77 ppm, respectively (IJ(CP) 
~ 100 Hz), clearly indicating an sp 2 hybridized y!idic carbon 
atom (see Tables 5 and 6). Analogously the SH NMR of 10 
shows the ylidic proton as a singlet at 5.05 ppm and the 13C 
NMR spectrum shows the ylidic carbon as a singlet at 66.11 
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Table 4 
Analytical data and characteristic 1R bands for the complexes trans- [ Pt (CF3) ( PPh3 ) 210C (R) C(H )EPh3 } l [ BF4 ] 

Compoued E R Analysis ~ IR b (cm - i ) 

C H v(C=O) 

7 P Me 57.90 4.01 1520 s 
(58.35) (4.14) 

8 P OMe 57.10 4.00 1520 s 
(57.58) (4,08) 

9 P Ph 59.85 4. i i 1500 s 
(60.25) (4.09) 

10 As Me 56.02 3.85 1510 s 
(56.28) (3.99) 

a Calcalated values in parentheses. 
h Nujol mull: s = strong. 

Table 5 
~H and ~3C{ ~H} NMR spectral data for the complexes trans-~Pt(CF3)(PPh3)2{OC(R)C(H)EPh3}] [BF4] * 

Compound Ylide resonances 

8(H) 2J(HP) 8(R) 6(CO) 2j(CP) 6(CH) ~J(CP) 8(R) 

7 5.11 d 16.80 1.63s 187.84 d 14.14 64.14 d 105.85 26.01 s 
8 3.76 d 16.94 3.55 s 173.26 d 8.91 41.46 d 115.85 51.35 s 
9 5.26 d 12.52 186.32 d 12.58 64.77 d 106.51 

10 5.05 s 1.68 s 184.05 s 66.11 s 25.71 s 

a Spectra recorded in CDCI3 at room temperature; proton chemical shifts are reported from SiMe4; carbon chemical shifts reported from SiMe4 by taking the 
chemical shift of CDCI3 as + 77.0 ppm: 8 in ppm, J in Hz; s = singlet, d = doublet. 

Table 6 
31p{ iH} and I'~F{ tH} NMR spectral data for the complexes trans-{Pt(CF3)(PPh3)2{OC(R)C(H)EPh3]t] [BE,] a 

Compound Yilde resonances Phosphine resonances 

8(P) 8( P ) tJ(PPt) 8(F) 2J(FPt) 3J(PF) 

7 12.35 s 24.19 q 3170.0 - 10.27 655.1 17.8 
8 13.98 s b 24.79 q 3071.9 --8.81 t 711.5 18.8 
9 12.79 S 24.05 q 3112.9 -- 10.09 t 659.6 18.2 

tO 24.11 q 3101.2 -9.70 t 655.1 17.7 

a Spectra recorded in CDCI3 at room temperature; 3tp chemical shifts referenced to external H3PO 4 (85%); 19F chemical shifts referenced to internal CFCIs; 
8 in ppm, J in Hz; s = singlet, t = triplet, q = quartet. 
b 4J(PPt) = 12.3. 

p p m  [4d] .  A s  for comp lex  8 the chemica l  shif ts  o f  the meth-  

inic proton is found  at 3.76 ppm,  at h igher  field than in 7, 9 
and 10. Th i s  shif t  upfield can be expla ined by a shie lding 
effect  o f  the  meta l  a tom,  the yl ide moie ty  in a conformat ion  
with the C - H  proton be ing  forced towards  the metal ,  as  sug-  
gested by the X-ray  s t ructure  in which  it is observed  that the  
C - H  vector  is di rected towards  the Pt  a tom with a P t - H  

separat ion o f  2.94 ,~ ( see  be low) .  Th i s  effect  resul ts  in 8 
enhanced  with respect  to 7, 9 and  10, likely by the s t ronger  
interaction o f  C M P P Y  with the Pt  + sy s t em due  to the h igher  
electron densi ty  on the ylide moie ty  in ca rbomethoxy-  
methy lene t r iphenylphosphorane .  

The trans geomet ry  o f  co mp lexes  7 - 1 0  is conf i rmed by 

their 3,p{ tH} N M R  spectra,  which  show a quartet  due  to the 

coupl ing o f  the magnet ica l ly  equivalent  PPh 3 with  the tri- 
f luoromethyl  group,  f lanked by t95pt satellites. 

The  t9F N M R  spect ra  show a triplet for the CF3 group  due  
to the coupl ing  with the equiva len t  P a toms,  f lanked by ~9spt 
satellites. 

3.3. Synthesis o f  complexes 11-13  

The  react ions be tween  [ (C3Hs)PtCI ]4  and  the carbonyl  
stabilized ylides APPY,  B P P Y  and C M P P Y  lead to the for- 
mat ion  o f  complexes  11 -13  according to Eq. ( 3 ) .  The  com-  
pounds ,  differently f rom the ana logous  Pd( I I )  derivat ives,  

are stable in the c o m m o n  organic  solvents  and  do not  undergo  
l igand dissociat ion [4a ,b] .  
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I'able 7 
Analytical data, characteristic IR bands and 31p{ i H } NMR data for the complexes [ PtCl( ~-C3H5 ) (Ph3PCHCOR) ] 

361 

Compound ~ R Analysis ~ IR b (cm- I) 'tp{tH} NMR *a 

C H v(C=O) u( Pt-CI ) 8(P) 21( PPO 

It Me 46.83 3.98 1643 s 281 m 27.G9 ~ 92.8 
(47.41) ~ (3.98) 22.75 s 57.7 

12 Ph 52.21 4.00 1616 s 275 m 26.72 s ! lg2 
(53.42) (4.02) 23.00 s 84.6 

13 OMe 47.12 4.00 1682 s 281 m 28.74 s ! 18.2 
(47.57) ( 3.99 ) 24.77 s 78.6 

Calculated values in parentheses. 
"Nujcl mull: s = strong, m = medium. 
c Phosphorus chemical shifts referenced to external H3PO4 (85%); ~ in ppm, J in Hz, s = singlet. 
a Ylide resonances. 

The ~,alues have been calculated for C24H24ClOPPt- H20. 

/.-® t. CI ® 
¼ t(c~.~)ptcq, + ~-~COR ---" ~ , c : p ~  (3) 

H / \COR 

R=Me,|I 
R=Pb,12 
R = OMe, 13 

The IR spectra (Table 7) of 11-13 show intense C=O 
absorptions in the range 1616-1682 c m -  i indicating that the 
ylides are coordinated through the methine carbon. The IH 
N-MR spectra (Table 8) show that each derivative is present 
in two diastereoisomeric forms (about 2:3) due to the pres- 
ence of the asymmetric coordinated ytide carbon and of the 
prochiral allyl ligand on the metal center [4a,b]. The C- 
coordination is confirmed by the tH NMR spectra, which 
show the ylidic protons as doublets in the range 5.54-4.44 
ppm with the values of  2,/(Hp) and 2j(HPt) similar to those 
observed for 3 and 6. In Fig. ! is reported the ~H NMR 
spectrum for [ (-o3-C3Hs)PtCI{Ph3PCHCOOMe} ] (13). 
The 3tp{tl-I} NMR spectra show two singlets for each 
compound flanked by t9spt satellites. 

The spectroscopic data indicate that in these complexes, 
having a low sterically demanding metallic framework, the 
C-coordination of the entering ylide ligand is favored with 
respect to the O-coordination: although the methine carbon 
atom is more sterically hindered than the carbonyl oxygen 
coordinating site, it is also the atom with the highestelectronic 
density of  the whole ligand molecule. 

3.4. Synthesis o f  complexes 14-19 

The above results suggest that the coordination mode of  
these carbonyi stabilized ylides can be drastically influenced 
by the hindrance of  the ancillary ligands on the Pt atom. The 
low sterically demanding allyl system allows the ylide to 
coordinate through the methine carbon carrying a bulky 
onium group, while the highly sterically demanding triphen- 
ylphosphine ligands in the 'trans-Pt(CF3) (PPh3)2' substrate 
force the ylides to coordinate through the less hindered car- 

bonyl oxygen atom. With the aim to have a deeper insight, 
we reacted the carbonyl stabilized ylides with the din, er 
[PtCI{P(B#)2C(Me)2CH2}]2, bearing either a hindered 
phosphorus atom -P(Bu  t )2 and a less hindered--CH 2 moiety 
directly bonded to the platinum. The bridge splitting of  the 
dimer [PtCI{P(But)2C(Me)2CH2}]2 with carbonyl stabi- 
lized ylides could give four different isomers: ( i)  C-coordi- 
nated ylide cis to -CH2; (ii) C-coordinated ylide c/s to - 
P(But)2; (iii) O-coordinated ylide cis to --CH2; ( iv)  O-coor- 
dinated ylide cis to -P(But)2 . 

It is noteworthy that in all the reactions we carried out, 
either with P and As ylides, the only isolated product was the 
C-coordinated derivative bearing the ylide in c/s position to 
the less hindered --CH 2 moiety, according to Eq. (4):  

eu' nu' v ~ / ,  
~ , /  p. 

~2 ~- ' : , ,_,v '- . l~, ,  ) c . ~  * V~ECHCOR 
/ c \  u! / c \  

H H B#  Bu f (4) 
Bu ~' Bu~ \ /  

---.- M%c,,p\e..o E= P,R =~,~ u; ~ =o~ ts;~ =~ t6 
Me" N. /P t '~c~H E=A.%R=Me.,17:R=OMe.,I&;I~=Ph, ILO 

All the IR and NMR spectroscopic data (Tables 9 and 10) 
agree with a C-coordinated ylide cis to ~ e  --~H2 group of  the 
cyclometallated phosphine without any other signals due to 
different isomeric forms. 

The IR specWa show the CO absorption in the range 1609- 
1677 c m - J  in agreement with the proposed coordination 
mode. 

The 'H NMR spectra show the ylidic proton as a doublet 
of  doublets in the range 4.35-5.74 ppm due to the coupling 
with the P~u,~ and the P p ~ , =  flanked by tgsPt satellites and 
the values of  the 2j(HPyu~) (see Table 10) clearly indicate 
the C-coordination. 

It should be noted that in all the derivatives 14-19 the 
proton in --CH2, the methyls in --C(Me)2 arid the tert-butyl 
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.*.~ +.o +,.'; :+.o 2.s ~,.o " ' "~is . . . .  *~o' " " .'s 
PPM 

Fig. i. 'H NMR spectrum for [ PtCI (113-C3H5) I Ph3PCHCOOMe } ] ( 13 ). 

groups of  the chelated phosphine  l igand are not magnet ical ly  
equivalent  g iving rise in the mH N M R  spectra to a couple of  
proton, methyl  and butyl  signals as reported in Table  10. 

The  31p{ ~H } N M R  spectra for compounds  1 4 - 1 6  show the 
P:,t~d~ as a doublet  in the range 24 .37-26.78  ppm due to the 
coupl ing with the phosph ine  P a tom flanked by  satellites dhe 
to 195pt. The  P a toms o f  the phosphine  appear  for compounds  
14 -16  as doublets  in the range  - 13.37 to - 10.45 ppm with 
the t95pt satellites and for 1 7 - 1 9  as singlets in the range 
- 10.45 to - 8 . 0 0  ppm. The  values are in agreement  with 
those observed for complexes  of  the type [ P t ( P ~ ) L X ]  
previously reported [7 ]. 

In the case of  the phosphon ium ylide derivat ives the spectra 
show always small  signals corresponding to the starting Pt 

d imer  and free ylide indicating that Eq. ( 4 )  is an equi l ibr ium 
strongly shifted to the right. 

3.5. X-ray structure o f  trans- 
[Pt(PPh3)2(CFj){ OC( OCH~)=C(H)(PPh~) } ][BF+] (8) 

The crystal  structure conta ins  Pt complex  cations,  BF+-  
anions  and a CH2CI 2 molecule  o f  crystal l izat ion with partial 
occupancy ( see  Section 2 ) .  

The  Pt ( I I )  complex  o f  the O-coordina ted  stabi l ized phos-  
phonium ylide is depicted in Fig. 2. Final  a tomic  parameters  
are reported in Table  11 and a select ion o f  bond  lengths  and  
angles in Table  12. 

The  coordinat ion geometry  a round P t ( I I )  is  essential ly 
square planar  with C(  ! ) - P t - O (  1 ) and  P(  1 ) - P t - P ( 2 )  angles 
showing slight deviat ions  f rom lineari ty (Tab le  12).  T h e  
donor  a toms are coplanar  ( 5:0.005 A )  with the  meta l  sl ightly 
displaced from the mean  coord ina t ionp lane  by  0.031 ( 2 )  A. 
The  P t - O ( l )  dis tance o f  2 .093(3 )  A is longer  than that  
observed in t r a n s - ( P P h 3 ) z P t ( P h )  ( O O - B u  t) [ 19].  T h e  P t - P  
dis tances of  2 .347(1 )  and 2.333(  I ) ,/k are longer  than the  
values usually found for  t r ipbenylphosphines  in trans posi- 
t ion bonded  to P t ( I I )  ( ranging  f rom 2 . 2 7 4 ( 2 )  to 2 .320(2 )  
A )  [ 19,20].  Both  features may be expla ined by  steric requi-  
rements  likely originat ing f rom the bulky PPh 3 group o f  the  
ylide moiety.  

In fact, the a r rangement  o f  the latter wi th  a torsion angle  
O ( 1 ) : - C ( 3 ) - C ( 2 ) - P ( 3 )  o f  166 .5(4)  °, br ings  the phospho-  

Table 9 
Analytical data, characteristic IR bands and 3'P I 'H} NMR spectra for the complexes [ PtCll P(Bu')2C(Me)zCH2} (Ph3ECHCOR) l 

Compound E R Analysis a IR b ( cm - ' ) 31p{ i H } NMR c 

C H p(C=O) v(Pt---CI) 8(Py.~) 8(~) 

14 P Me 52.78 6.06 
(52.83) (6.05) 

15 P OMe 50.98 5.80 
(51.73) ~5.92) 

16 P Ph 56.00 5.25 
(56.19) (5.83) 

1624 a 246 m 24.37 d 
1621 '~ +J< PP) 10.0 

2]( PPt ) 41.6 

1677 d 249 m 24.89 d 
1615 ~ 3j(pp) Z 1.4 

2J(PPt) 64.2 

1611 a 248 m 26.78 d 
1605 • 3j(pp) 10.9 

~,(p~) 5~.4 

17 As Me 49.19 5.65 1618 a 252 m 
(49.99) (5.71) 1618 • 

18 As OMe 48.85 5.55 1670 d 252 m 
(48.92) (5.60) 1662 ~ 

19 As Ph 53.20 5.48 1609 J 253 m 
( 53.3 i ) (5.53) 1604 • 

- 11.52d 
3J(vP) 1o.o 
'J(PPz) 2912.9 

- 10 .45 d 

3 ~ ( v v )  11.4 
tJ(PPt) 2868.5 

- 13.33 d 
3J(pp) 10.9 
'.,'(PPt) 2'~54.6 

-9.25 s 
'./(PPt) 2752.7 

- 8 .QO s 

a J(Pl~) 2693.8 

- -  ! 0 . 4 5  s 

U(PPt) 2776.5 

a Calculated values in parentheses. 
b s = s t rong .  

c Spectra recorded in CDC! 3 at room temperature; 8 in ppm; J in Hz; s = singlet, d = d,)ublet; phosphorus chemical shifts referenced to ex~'nal H3PO4 (85%); 
6 in ppm, J in Hz, d = doublet. 
d Nujol mull. 

CH2CIz solution. 
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omi t ted  for  the  sake  o f  clari ty.  

nium group away from the Pt(PPh3)2 system and forces the 
C(2)H proton to point towards the metal with a Pt--.H non- 
bonding interaction of 2.94 ~.  

The carbomethoxymethylene system makes a dihedral 
angle of 86.9(2) ° with the coordination mean plane and the 
Pt-O ( 1 ) -C (3) -C (2) adopts a cisoid conformation (torsion 
angle of 0.4 (8) ° ). 

The arrangement of the ylide in the present compound 
differs from that found in TiCI4(APPY-O)(THF) [ 16b] 
and in trans-[Sn(CH3)3CI(APPY-O)] [21] complexes 
(APPY = acetyimethylenetriphenylphosphorane) where the 
calculated torsion angles M-O-C-C and O-C-C-P  indicate 
a transoid and cisoid conformation, respectively. However, 
the O(1) -C(3)  and C(2) -C(3)  bond lengths of 1.271(6) 
and 1.393(8) A are comparable with the values observed in 
the cited Ti and Sn complexes, indicating for the latter a 
double-bond character. 

Finally, the Pt-CF3 distance of 1.994(5) A is similar, 
within experimental error, to that found in the hydrido 
trifluoromethyl complex trans-[Pt(H)(CF3)(PPh3)2] 
(2.009(8) A) [22]. It is noteworthy that 8 is the first O- 
bound Pt-ylide complex whose structure has been confirmed 
by a single crystal X-ray diffraction study. 

4. Conclusions 

The carbonyl stabilized yi~deg present two possible coor- 
dination sites towards metal c,=nters: the methine carbon and 
the oxygen atom. Since the higher electron density is located 
on the methine carbon, this is the most nucleophilic site [ 1 ], 
and thus the preferential metal, coordination mode involves 
the ylidic C atom. However, a high steric hindrance around 
the metal appears to influence significantly the ylide coordi- 
nation mode. In fact, for the low stericaUy demanding 'tt(-q3- 
allyl)Cl' fragment the reactions with Ph3PCHCOR 
(R - CH3, Ph, OCH3) yield selectively the C-bonded deriv- 
atives, while for the larger 'trans-(PPh3)2it(CF3)' fragment 
only the O-coordination occurs. 

In the case of the '(Pr~)PtCl' moiety, where the diphen- 
ylphosphine ligand exhibits a steric hindrance higher than the 
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Table 11 Table 11 (continued) 
Fractional atomic parameters and isotropie thermal parameters U for trans- 
[ Pt(PPh3)2(CF3) { OC(OCH3)=C(H) (PPh3) } ] [ BF~] -0.5CH2CI2 (8) Atom x y 

Atom x y z O~ = 

0.16302(2) 0.213211(12) 0.143720(10) 
P(I) 0.09737(13) 0.07783(9) 0.19045(7) 
P(2) 0.23837(13) 0.34325(9) 0.09440(8) 
P(3) 0.53833(14) 0.25954(11) 0.36233(8) 
F(I) -0.0287(3) 0.3362(2) 0.1309(3) 
F(2) -0.0916(4) 0.2196(3) 0.1806(3) 
F(3) -0.0979(4) 0.2085(3) 0.0637(3) 
O(I) 0.3556(3) 0.1813(2) 0.1553(2) 
0(2) 0.5610(4) 0.1765(3) 0.2123(2) 
C(I) -0.0198(5) 0.2450(4) 0.1291(4) 
C(2) 0.4293(5) 0.2516(4) 0.2801(3) 
C(3) 0.4432(5) 0.2029(4) 0.2137(3) 
C(4) 0.5830(6) 0.1287(5) 0.1445(4) 
C(5) -0.0648(5) 0.0155(3) 0.1466(3) 
C(6) -0.1056(6) 0.0119(4) 0.0708(4) 
C(7) -0.2243(7) -0.0380(5) 0.0350(4) 
C(8) -0.3026(7) -0.0845(5) 0.0744(5) 
C(9) -0.2642(7) -0.0827(5) 0.1486(5) 
C(10) --0 1455(6) -0.0323(5) 0.1847(4) 
C(II)  0.2077(5) -0.0067(3) 0.1772(3) 
C(12) 0.1790(6) -0.0762(4) 0.1176(4) 
C(13) 0.2687(7) -0.1374(5) 0.1099(4) 
C(14) 0.3828(6) -0.1300(4) 0.1589(4) 
C(15) 0.4127(6) -0..3623(4) 0.2180(4) 
C(16) 0.3254(6) -0.~'J002(4) 0.2266(3) 
C(17) 0.0985(5) 0 .0918( ,5)  0.2895(3) 
C(18) 0.1057(6) 0 .0189( ,5)  0.3300(3) 
C(19) 0.1027(7) 0.0298(5) 0.4045(4) 
C(20) 0.0954(9) 0.1152(6) 0.4398(4) 
C(21) 0.0914(9) 0.1890(6) 0.4016(4) 
C(22) 0.0929(7) 0.1787(4) 0.3269(4) 
C(23) 0.5703(6) 0.1495(5) 0.3868(3) 
C(24) 0.6909(7) 0.1184(5) 0.3835(4) 
C(25) 0.7048(9) 0.0300(6) 0.3971(5) 
C(26) 0.6020(10) -0.0272(6) 0.4118(5) 
C(27) 0A822(9) 0.0016(6) 0.4139(4) 
C(28) 0.4648(7) 0.0902(5) 0A018(4) 
C(29) 0.4613(6) 0.3167(5) 0A316(3) 
C(30) 0.4821(8) 0.2960(6) 0.5045(4) 
C(31) 0.4289(!1) 0.3454(7) 0.5559(51 
C(32) 0.3558(10) 0.4127(7) 0.5378(6) 
C(33) 0.3376(9) 0.4350(6) 0A680(5) 
C(34) 0.3000(7) 0.3867(5) 0.4147(4) 
C(35) 0.6971(6) 03272(4) 0.3683(3) 
C(36) 0.7874(7) 0.3407(5) 0.4352(4) 
C(37) 0.9057(1) 0.3948(6) 0.4427(4) 
C(38) 0.9379(8) 0.4350(7) 0.3840(5) 
C(39) 0.8500(10) 0.4211(8) 0.3173(6) 
C(40) 0.7315(8) 0.3662(7) 0.3097(4) 
C(41) 0.1386(5) 0.3541(4) 0.0063(3) 
C(42) 0.1235(7) 0.4387(5) -0.0174(4) 
C(43~ 0.0605(8) 0.4412(6) --0.0896(4) 
C(44) 0.0137(8) 0.3629(6) -0.1380(4) 
C(45) 0.0294(7~ 0.2795(5) -0.1146(4) 
C(46) 0.0895t7) 0.2751(5) -0.0424(4) 
C(47) 0.4018(5) 0.3451(4) 0.0720(3) 
C(48) 0.5145(6) 0.3743(5) 0.1256(4) 
C(49) 0.6393(7) 0.3744(6) 0.1092(4) 
C(50) 0.6557(7) 0.3476(5) 0.0378(4) 
C(51) 0.5458(7) 0.3210(5) -0.0164(4) 

0.03108(8) 
00333(3) 
~.C-~44(3) 
0.042"/(3) 
0.0615(10) 
0.0665(11) 
0.0708(12) 
0.0354(7) 
0.0494(10) 
0.0439(12) 
0.0430(12) 
0.0371 ( I I ) 
0.058(2) 
0.0403( I 1 ) 
0.0502(14) 
0.059(2) 
0.067(2) 
0.072(2) 
0.059(2) 
0.0347(10) 
0.0518(14) 
0.065(2) 
0.054(2) 
0.0520(14) 
0.04581(13) 
0.0411(11) 
0.0490(13) 
0.061(2) 
0.074(2) 
0.071(2) 
0.0531 (14) 
0.0496(14) 
0.064(2) 
0.079(2) 
0.079(2) 
0.071(2) 
0.056(2) 
0.0512(14) 
O.072(2) 
0.091(3) 
0.093 ( 3 ) 
0.082(2) 
0.064(2) 
0.0481 (13) 
0.061(2) 
0.068(2) 
0.087 ( 3 ) 
0.100(3) 
0.081(3) 
0.0407( I I ) 
0.056(2) 
0,070(2) 
0.068(2) 
0.065(2) 
0.056(2) 
0.0397( I 1 ) 
0.056(2) 
0.065(2) 
0.060(2) 
0.062(2) 
(continued) 

365 

z u~" 

C(52) 0.4197(?) 0.3184(5) 
C(53) 0.2564(5) 0.4489(4) 
C(54) 0.2095(6) 0.4492(4) 
C(55) 0.2259(7) 0.5284(5) 
C(56) 0.2902(8) 0.6089(5) 
C(57) 0.3390(8) 0.6090(5) 
C(58) 0.3238(7) 0.5295(4) 
B 0.1237(14) 0.7585(9) 
F(4) 0.0965(8) 0.7806(5) 
F(5) 0.1009(11) 0.6689(5) 
F(6) 0.0644(13) 0.8006(8) 
F(7) 0.2515(10) 0.7868(9) 
C(59) 0.2156(16) 0.2949(12) 
CI(i) 0.3024(8) 0.2097(4) 
0 ( 2 )  0.3111(5) 0.3846(5) 

-0.00O5(4) 
0.1573(3) 
0.2238(4) 
0.2734(4) 
0.2573(5) 
0.1931(5) 
0.1433(4) 
0.3816(7) 
0.3127(4) 
0.3'790(5) 
0.4272(6) 
0.4082(6) 
0.7179(10) 
0.6968(3) 
0.7749(5) 

0.057(2) 
0.0403(11) 
0.0485(13) 
0.060(2) 
0.067(2) 
0.066(2) 
0.057(2) 
0.090(3) 
0.130(2) 
0.162(4) 
0.212(5) 
0.198(5) 
0.074(4) b 
0.125(3) t' 
0.133(3) b 

" Ueq = i/3 of the trace of the ortbogonalized U. 
b Occupancy 0.5. 

Table 12 
Selected bond lengths (/~,) and angles (°) for trans-[Pt(PPh3)z(CF3)- 
{OC(OCH3)=C(H) (PPh 3 ) } l [BEd- 0.5CH2C!2 (8) 

Pt--C(I) 1.994(5) P(3)-c(2) 1.719(6) 
Pt-O(I) 2.093(3) p(3)-C(23) 1.798(7) 
Pt-p( I ) 2.347( ! ) P(3)-c(29) !.810(7) 
Pt-p(2) 2.333( ! ) p(3)-c(35) 1.802(6) 
P( I )-c(5)  1.827(5) F( I )-C( I ) i.365(6) 
P( I )-C( ! I ) 1.824(5) F(2)-C( I ) i.365(7) 
P( ! )-C(17) 1.819(6) F(3)-C( 1 ) i.351(7) 
P(2)--C(41 ) 1.812(6) O(I)-C(3) 1.271(6) 
P(2)-C(47) !.812(6) O(2)-C(3) 1.333(6) 
P(2)-C(53) 1.815(6) O(2)-C(4) 1.438(8) 

C(2)-C(3) 1.393(8) 

P(! )-Pt-P(2) 176.43(4) Pt-P(2)-C(47) 114.7(2) 
P( I )-Pt-O( I ) 89.4( ! ) Pt-P(2)-C(53) ! 13.7(2) 
P( I )-Pt-C(1) 92.1(2) C(2)-P(3)-C(23) 112.8(3) 
P(2)-Pt-O( I ) 87.5( i ) C(2)-P(3)-C(29) 105.7(3) 
P(2)-Pt-C( I ) 91.0(2) C(2)-P(3)-C(35) 116.2(3) 
O( I )-Pt--C( I ) 177.9(2) Pt-O( 1 )-C(3) 124.9(3) 
Pt-P(1 )-C(5) 116.0(2) C(3)-O(2)-C(4) 118.4(5) 
PI-P( i )-C(17) 114.7(2) C(3)-C(2)-P(3) 124.5(4) 
Pt-P(I)-C( 1 ! ) 111.6(2) O(I )-C(3)-.0(2) 117.5(5) 
Pt-P(2)-C(41 ) ! 12.9(2) O( 1 )-C(3)-C(2) 126.8(5) 

O(2)-C(3)-C(2) 115.7(5) 

allyl but lower than two mutually t ra i t s  PPh3 ligands, the 
most  nucleophilic ylide Ph3PCHCOOMe coordinates via C 
to the Pt center, while the less nucleophilic Ph3PCHCOR 
( R f M e ,  Ph) are forced to coordinate through the less 
hindered carbonyl oxygen atom. 

Finally, for the complexes  containing the P(But)2 - 
C(Me)2CH2 ligand having a bulky - P ( B u t ) 2  moiety  and a 
-CH2 group bonded to platinun., the complexes  obtained 
pre~-~mt only the C-coordination mode o f  the yiide in c i s  

position to the less hindered -CH2 group. 



366 U, Belluco et al. / bwrganica Chimica Acta 252 (1996) 355-366 

5. S u p p l e m e n t a r y  ma te r i a l  

Complete list of  bond angles and distances, atomic 
coordinates o f  H atoms and anisotropic thermal param- 

eters for compound 8 are available from author E.Z. on 

request. 
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