
Organometallics 1991, 10, 2835-2838 

H+ 

2835 

H MeSH 

Reaction of 1 ,&Diphosphoiyi Anions with Chlorotrimethyisilane: 
[ 1,5]-Sigmatroplc Shifts of the Trimethyisilyi Group around the 

1,3-Dlphosphoiyi Ring 

Michael L. Sierra, Nicole Maigrot, Claude Charrier, Louis Ricard, and Frangois Mathey' 

Laboretoire de Chimle du phosphore et des Mtaux de Transition, DCPH, Ecole Polytechnique, 
9 1 128 PaLiseau Cedex, France 

Received February 13, 799 1 

The protonation of the 4,5-diphenyl-l,3-diphospholyl anion, [ (PhC)2PzCH]-, in the presence of N-  
phenylmaleimide affords the [4 + 21 cycloadduct of the transient 4,5-diphenyl-2H-1,3-diphosphole, 
[ (PhC)2P2CH2]. The silylation by chlorotrimethylsilane of the [P-W(CO)5]2 complex of this same anion 
at room temperature affords the corresponding complex of l-(trimethylsilyl)-4,5-diphenyl-LH-1,3-diphosphole 
as the sole observable product. However, this l,&diphosphole complex is in equilibrium at room temperature 
with the corresponding 2-(trimethylsilyl)-4,5-diphenyl-W-l,3-diphosphole via [ 1,5]-sigmatropic shifts of 
the silyl group. This 2H-1,3-diphosphole complex can be trapped as a [4 + 21 cycloadduct with dimethyl 
acetylenedicarboxylate. At -80 OC, these [1,5] shifts are frozen out and the silylation of the same complexed 
anion takes place exclusively at the carbons of the ring to give the 2-(trimethylsilyl)-4,5-diphenyl-2H- 
1,3-diphosphole and the 4-(trimethylsilyl)-4,5-diphenyl-4~-1,3-diphosphole complexes whose formation 
is demonstrated by trapping with dimethyl acetylenedicarboxylate. 

Introduction 
Together with phosphinines, phospholyl anions [P,- 

(CR)&J are the only known carbon-phosphorus hetero- 
cycles displaying any significant electronic delocalization.' 
A t  the moment, however, the organic chemistry of the 
recently discovered polyphospholyl anions remains largely 
unexplored. The only clear-cut results concern the pro- 
tonation of [P,(CtBu),]- and [P2(CtBu),]-, where [P3- 
(CtBu),]- affords a cage compound via a complicated series 
of reactions2 and a 1:l mixture of [P2(CtBu),]- and [P,- 
(CtBu),]- gives rise to a polyphosphorus [4 + 21 cyclo- 
adduct., The only other available data on 1,3-di- 
phospholyl species concern the synthesis of [PZ(CtBu),]- 
in a 1:l mixture with [P3(CtBu),]- by reductive cyclo- 
oligomerization of tBuC=P4 along with the description of 
some of ita Recently, we have found a new 
synthetic route for the formation of 1,3-diphospholyl an- 
ions from 1,2-dihydr0-1,2-diphosphetes.~ These anions 
can now be readily prepared with various substitution 
schemes and are free of other organophosphorus-containing 
impurities. We report herein on their reaction with 
chlorotrimethylsilane and proton sources as well as the 
trapping of the resulting species. 
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Results and Discussion 
For practical reasons, our study has been performed with 

the readily available 4,5-diphenyl-l,3-diphospholyl anion 
(1) made according to eq 1.B Anion 1 is the only resulting 

H 

1 

phosphorus-containing species of the reaction; however, 
it is accompanied by several organic byproducts including 
2 equiv of methanethiol. Due to the presence of both 
MeSH in solution and solid NH4C1, the reaction of chlo- 
rotrimethylsilane with 1 led to the protonation product 2, 
which was instantaneously trapped by MeSH to afford the 
1,3-diphospholane 3 (eq 2). 

rn, / Ph 1 

1 
L J 

2 

P h H P h  

Y-+" 

Only one isomer of 3 was obtained according to the 31P 
NMR analysis of the reaction mixture. The two benzylic 
protons as well as the two phosphorus centers are equiv- 
alent, while the methylene protons are sharply nonequiv- 
alent with only one of these protons coupled to the two 
phosphorus atoms. Thus, the relative stereochemistry is 
as indicated in eq 2, however, the exact stereochemistry 
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of the two phenyl groups is not known (i.e., both above or 
below the ring mean plane). 

The intermediacy of the 1,3-diphosphole 2 was fully 
demonstrated via ita trapping as a [4 + 21 cycloadduct with 
N-phenylmaleimide. The anion 1 was first freed from 
methanethiol by several thorough evaporations under 
vacuum. To the resulting product (1 + NH4Cl) was added 
N-phenylmaleimide in T H F  a t  -78 "C followed by the 
reaction with chlorotrimethylsilane, which was carried out 
between -78 OC and room temperature (eq 3). When the 

Sierra et al. 

5). The 31P resonance is shifted from 6 +193 ppm for 1 

H MqSiCl 
+ o  x o  -78 to +25'C 

Y THF 
bh 

1 

4 

addition of the reactants in eq 3 is reversed, so that the 
Me3SiC1 was added before the trapping agent, only oli- 
gomers of 2 were obtained. The structure of the cyclo- 
adduct 4 was easily established by ita mass spectrum and 
31P NMR. The molecular peak of 4 appears a t  m / e  
427-428 and the phosphorus centers are equivalent. 

Since we know that both hydrogen' and the tri- 
methylsilyl groups readily shift around the phospholyl ring 
even a t  low temperature, we rationalize the formation of 
2 as in eq 4. Thus, the protonation would result from the 

1 1 + MqSiCl 

2 

cleavage of the very labile P-Si bond by NH4C1 with 2 as 
the most reactive among the three interconverting isomers 
of the 1,3-diphosphole, however, the initial silylation site 
is, of course, unknown. 

In order to demonstrate this mechanism and to obtain 
more information on the site of the initial attack, it was 
necessary to slow down the [1,5] shifts and to strengthen 
the P-Si bond. From our previous we knew that 
the complexation of the phosphorus atoms by tungsten 
pentacarbonyl was likely to inhibit the sigmatropic shifts. 
Accordingly, we allowed the anion 1, freed from MeSH as 
described above, to react with W(C0)gTHF. Simultaneous 
complexation of both phosphorus atoms was observed (eq 

(7) Charrier, C.; Bonnard, H.; de Lauzon, G.; Mathey, F. J. Am. Chem. 
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Soc. 1983, 105,6871. 

Am. Chem. SOC. 1984, 106, 826. 

to b +97 ppm for 5 (85% H3P04 as external reference). A 
similar upfield shift has been previously observed upon 
the complexation of the 3,4-dimethylphospholyl anion by 
W(CO)6.8 The reaction of 5 with chlorotrimethylsilane at  
room temperature afforded the P-silyl derivative 6 as the 
sole observable product (eq 6). Compound 6 displays a 

Ph ph 

MqSiCl 
5 - 

THF / 25'C 

6 

very characteristic 31P NMR spectrum: 6 +125.2 ppm, 
lJPw = 302 Hz, 2Jpp, = 24.4 Hz (PII); 6 -10.2 ppm, lJPrw 
= 244 Hz (PIIII). Compound 6 also readily reacts with 
concentrated aqueous HCl to afford the corresponding 
P-H derivative 7 (eq 7), which also demonstrates a char- 
acteristic 31P NMR of 6 +132.8 ppm, 2JppT = 30 Hz (PII); 
6 -18.5 ppm, lJm = 352 Hz (P"). Upon chromatography, 
compound 7 adds a molecule of water across the P=C 
double bond to afford 8 (eq 7), which was fully charac- 

Ph Ph 

1 2 N H C l ( l e q . )  

7 

WPh 
Ph 

8 

terized. At first glance, this series of results seems to 
establish that the silylation of 5 takes place a t  the phos- 
phorus center; however, this is not the case. Indeed, the 
reaction of 6 with dimethyl acetylenedicarboxylate led 
exclusively to the formation of the [4 + 21 cycloadduct 9, 
which indicates the existence of an equilibrium between 
6 and 10 via a [1,5]-sigmatropic shift of the silyl group (eq 
8). Compound 9 was characterized by 31P NMR spec- 

9 1 1  

troscopy: 6 51.1 ppm, lJPw = 239 Hz. The indicated 
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stereochemistry in 9 a t  the bridge carbon was not estab- 
lished but is logical since the cycloaddition very likely 
occurs on the less hindered face of the 1,bdiphosphole 10. 
Upon chromatography over silica gel, the S i 4  bond of 9 
was hydrolyzed leading to the formation of 11, which was 
fully characterized. 

Although the equilibrium between 6 and 10 is shifted 
completely to the left, it is known from the literature'O that 
the only phosphadienes that react with dienophiles to 
afford [4 + 21 cycloadducts have their phosphorus centers 
in the terminal positions. The driving force in these re- 
actions can be attributed to the increase of the coordina- 
tion number of phosphorus from 2 to 3. Similar obser- 
vations have been made with the phosphadiene P.W(CO)5 
complexes.11 Thus, 10 is predicted to be very reactive 
toward dimethyl acetylenedicarboxylate, whereas no re- 
action is expected for 6. I t  is interesting to note that no 
cycloaddition takes place between 7 and dimethyl acety- 
lenedicarboxylate, suggesting the absence of H-migration 
in this complex a t  room temperature. 

The existence of these [1,5] shifts gave no insight into 
the site of the initial silylation of 5. It was thus necessary 
to repeat the same type of experiments a t  low temperature 
in order to inhibit these sigmatropic shifts. At -80 OC, the 
anion 5 was first allowed to react with chlorotrimethyl- 
silane and then to this mixture was added dimethyl 
acetylenedicarboxylate. The [4 + 21 cycloadducts 9 and 
12 were thus obtained in ca. a60 ratio (eq 9). Compound 

5 
1) MqSiCl / -8o'C / 30 min 
2) MeO2CC=CqMe / 1 h / -8o'C 

Then + 2 5 T  / 12h 

- 
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ca. a 40:60 mixture of l,&diphospholes 10 and 14 (eq 11). 
MqSiCl/ -8o'C 

5 + 

9 1 2  
12 was characterized by NMR spectroscopy (6 135.1 
ppm, 2Jpp, = 24 Hz (PII); 6 43.1 ppm (P'III)); however, we 
have no information on the stereochemistry a t  the bridge 
carbon. Upon chromatography, the Si-C bond was hy- 
drolyzed and one molecule of water added across the P=C 
double bond to give 13, which was fully characterized (eq 
10). 

13 

We have checked that the ratio 9:12 does not change 
with reaction time a t  -80 OC. Thus, the trapping of the 
l,&diphosphole with dimethyl acetylenedicarboxylate is 
probably complete within 1 h at -80 OC. As a consequence, 
our results mean that the silylation of 5 at -80 "C affords 

(10) Appel, R. In Multiple Bonds and Lou, Coordination in Phor- 
phorua Chemistry; Regitz, H., Scherer, 0. J., Eds.; Georg Thiene Verlag: 

(11) Tran Huy, N. H.; Mathey, F. Tetrahedron Lett .  1988,29, 3077. 
Wt, N.; Charrier, C.; R e ,  L.; Mathey, F. Polyhedron ISSO, 9,1363. 
Marmetti, A.; Bauer, S.; Ricard, L.; Mathey, F. J. Chem. Soc., Dalton 
Trans., in press. 

Stuttgart, 1990, pp 157-219. 

,HPh 
(oc),W--d 'b-w(CO)5 + 

H\&iM% H 
10 14 

Preliminary theoretical calculations have been carried 
out on the parent 1,3-diphospholyl anion.12 The net 
charges a t  the various atoms of the ring are calculated to 
be P, +0.11; C2, -0.48; and C4 or C5, -0.32. These data fit 
well our own results demonstrating the silylation of 5 a t  
the carbon centers of the ring. 

Experimental Section 
General Data. All reactions were performed under an argon 

atmosphere. Solvents were purified and dried by standard 
techniques. All glassware used in the synthetic work was oven 
dried. 'H and 13C NMR spectra were recorded on a Bruker AC 
200 SY operating at 200.13 and 50.32 MHz, respectively, while 
31P spectra were recorded on a Bruker WP 80 SY operating at 
32.44 MHz. All chemical shifts are reported in parts per million 
downfield from internal TMS ('H and 13C) and external 85% 
H3P01 (31P). Mass spectra were obtained at 70 eV with a Shi- 
madzu GC-MS QP lo00 instrument by the direct-inlet method. 
Elemental analyses were performed by Service de microanalyse, 
Gif-sur-Yvette, France. These compounds are oxygen and water 
sensitive so that their oxides are sometimes observed in the 
analyses. 

Synthesis of 1. The 1,3-diphosphacyclopentadienyl anion was 
prepared as described by Mathef with only slight modifications 
to the procedure. The formation of the dianion is complete within 
3 h and then 5 equiv of anhydrous NH,Cl is added at 0 OC to 
afford 1 cleanly with immediate protonation of the dianion. 1 
is then used directly unless otherwise stated. 31P NMR (THF) 
6 193. 

Synthesis of 3. To a solution of 1 (1 g, 4 mmol) in 25 mL of 
THF at -78 OC was added 507 pL of Me3SiC1 (4 mmol). After 
stirring for 1 h at -78 OC, the reaction mixture was slowly warmed 
to room temperature and stirred an additional 12 h. After 
evaporation of THF, the mixture was chromatographed over silica 
gel (60 mesh) with hexane/toluene (50/50). Compound 3 was 
isolated as a viscous yellow-orange oil. Yield 44%. Mass spectrum: 
m / e  350 (M+, 40%), 170 (M - (PhCH)', 100%). Anal. Calcd for 

(CDCld 6 65.7. 'H NMR (CDCI,): 6 7.W7.00 (m, 10 H, phenyl), 
4.28 (m, p J ~ p  + = 9 Hz, 2 H, benzylic), 2.79 (dt, 2J~tH = 

P2CH'H'') [toluene: 6 7.2 (m, phenyl), 2.3 (s, CH3)]. 13C NMR 

57.4 (d, lJCp = 20 K, Chylic), 27.5 (t, 'JcP = 35 Hz, CH2), 16.8 
(d, 2Jcp = 27 Hz, SCHJ [toluene: 6 137.8 (Ciw), 129.1 (Co&o), 

Synthesis of 4. A solution of 1 (1 g, 4 m o l )  in 25 mL of THF 
was evaporated to dryness several times to remove all free MeSH. 
1 was then dissolved in 20 mL of THF and cooled to -78 "C and 
N-phenylmaleimide (1.04 g, 6 mmol) was added followed im- 
mediately by 507 p L  of Me3SiC1 (4 mmol). After stirring for 15 
min at -78 OC, the reaction mixture was slowly warmed to room 
temperature and stirred an additional 12 h. After evaporation 
of THF, the mixture was chromatographed over silica gel (60 
mesh) with toluene followed by toluene/ethyl acetate (90/ 10). 
Compound 4 was isolated as a yellow solid. Yield 35%. Mp 84-85 
"C. Anal. Calcd for monooxide CZHl9NO3P2: C, 67.25 (67.72); 
H, 4.92 (4.33). 31P NMR (CDC13) 6 70.8. 'H NMR (CDCl& 6 
7.30-7.10 (m, 15 H, phenyl), 3.67 (pseudotriplet (pt), 2 H, 
methyne), 1.87 (part A of an ABX2 system, '~(HAHB) = 15 Hz, 
'J(HAPx) - - 12 Hz, 1 H, P~CHAHB), 1.13 (part B of an ABXz 

(12) Nixon, J. F.; Sillett, G. J. D., personal communication. Sillett, G. 

C17H$&l/ZC7Ha: C, 61.85 (62.12); H, 5.84 (6.06). 31P NMR 

15.4 Hz, J H ' ~  = 31 Hz, 1 H, P&H'H"), 2.30 (d, 3 J ~ p  = 12.7 Hz, 
6 H, PSCHS), 2.29 (d, 'JHtHt, 15.4 Hz, 'JHttp = 0 Hz, 1 H, 

(CDCl,) 6 138.0 (C. ), 129.2 (Codo), 128.6 (Cmeh), 126.5 (Cwa), 

128.5 (CmeJ, 125.3 (CwJ, 22.7 (CH,)]. 

J. D. Ph.D. Thesis, University of Sussex, G.B., 1991. 
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s stem, 'J(HAHB) = 15 Hz, 'J(HePx) = 12.5 Hz, 1 H, PZCHAHB). 

(phenyl), 25.6 (t, 'Jcp = 20 Hz, P2CH2), 47.5 (pt, CHI. 
Synthesis of 5. A solution of 1 (1 g, 4 "01) in 25 mL of THF 

was evaporated to drynew several times to remove all free MeSH. 
1 was then dissolved in 20 mL of THF and added to a solution 
of W(CO),.THF in THF, prepared by the photolysis of W(C0l6 
(4.2 g, 12 mmol) in the presence of 300 mL of THF. After stirring 
the reaction mixture for 30 min at room temperature, the solvent 
was concentrated in vacuo to ca. 25 mL to afford a solution of 
5 (4 mmol), which was used without further purification. 31P NMR 

Synthesis of 6-8 A solution of 5 (4 mmol) in 25 mL of THF 
was stirred with 762 pL of Me3SiC1 (6 mmol) for 15 min at room 
temperature, thus yielding 6. Directly to 6 was added 333 pL of 
12 N HCl(4 mmol) to afford 7. After evaporation of THF, the 
mixture was chromatographed over silica gel (60 mesh) with 
toluene/ethyl acetate (50/50), which led to the hydrolysis of the 
P-C double bond and 8 was isolated as a viscous red-orange 
semisolid. Yield 25%. Anal. Calcd for C~l4OllP2W2CJ3802: 

' i7 C NMR (CDCl3) 6 175.0 (pt, CO), 137.2 (pt, C:), 134.8-125.6 

(THF) 6 97 ('Jwp 200 Hz). 

C, 34.26 (34.55); H, 2.28 (2.20). 6 "P NMR (THF) 6 125.2 (Pn), 
-10.2 (P'm) (*Jpp = 24.4 Hz, 'Jwp = 302 Hz, 'Jwy = 244 Hz). 7: 
31P NMR (THF) 6 132.8 (PII), -18.5 (P'I~) C2Jppf = 30 Hz, ' J ~ p t  
= 352 HZ). 8 "P NMR (CDClJ 6 136.4 (Px), -29.2 (Py) PJPxPy) 
= 19.5 Hz, 'J(HMPy) = 330 Hz, 'J(WPx) = 273 Hz, 'J(WPy) = 
244 Hz). 'H NMR (CDC13) 6 7.40-6.80 (m, 10 H, phenyl), 6.38 
(part M of an ABMXY system, 'J(HMPY) = 330 Hz, 'J(HBHM) 

A of an ABMXY system, W(HAHB) = 15.0 Hz, 'J(HAHM) = 6.0 
Hz, 'J(HAPx) = 6.0 Hz, 2J(H~Py) = 6.0 Hz, 1 H, HA), 2.95 (part 
B of an ABMXY system, 2J(HAHB) = 15.0 Hz, 'J(HBHM) 8.0 
Hz, 'J(HBPx) = 11.0 Hz, 'J(HBPy) = 1.2 Hz, 1 H, HB) [ethyl 
acetate 6 4.07 (q, OCH2), 2.01 (9, CH3CO), 1.2 (t, CHZCHJ]. '% 
NMR (acetone-ds) 6 199.8 (pt, CO,), 196.3 (pt, CO,), 136.5-129.2 
(phenyl), 153.9 (dd, lJ(CPX) = 37 Hz, 'J(CPy) = 11 Hz, C:), 142.9 

and lJ(CPY) = 18 and 15 Hz, CH,). 

= 8.0 fi, 3J(H&) = 6.0 b, 'J(HMPx) = 3.8 HZ, HM), 3.34 (part 

(dd, 'J(CPy) 35 Hz, 2J(CPx) = 16 Hz, C:), 34.4 (dd, 'J(CPx) 

Synthesis of 9 and 11. A solution of 5 (4 mmol) in 25 mL 

of THF was stirred with 762 pL of MesSiC1 (6 mmol) for 15 min 
at room temperature, thus yielding 6. Directly to 6 was added 
568 pL of dimethyl acetylenecarboxylate (4 "01) and the reaction 
allowed to stir for an additional 12 h at room temperature. After 
evaporation of THF, 9 was identified by its 31P NMR, but upon 
chromatography of the mixture over silica gel (60 mesh) with 
toluene/ethyl acetate (50150) hydrolysis of the S i 4  bond was 
observed and 11 was isolated as a dark orange solid. Yield 45%. 
Mp, decomposes 144 OC. Anal. Calcd for C31HlaO14PzW2: c, 35.73 

(CDC13) 6 7.30-7.10 (m, 10 H, phenyl), 3.99 (8,  6 H, OMe), 3.00 
(m, 2 H, P,CH,). 13C NMR (CDClJ 6 196.6 (pt, CO,), 194.2 (d, 

(pt,%iw), 129.1-128.2 (Coda, Cmeta, C-), 55.8 (t, 'Jcp = 20 Hz, 
PzCHz), 53.6 (9, OMe). 

Synthesis of 12 and 13. A solution of 5 (4 mmol) in 25 mL 
of THF at -78 OC was stirred with 762 pL of Me3SiCl (6 mmol) 
for 5 min; then 568 pL of dimethyl acetylenedicarboxylate (4 
mmol) was added. After it was stirred for 1 h at -78 OC, the 
reaction mixture was slowly warmed to room temperature and 
stirred for an additional 12 h. The 31P NMR revealed that a 
mixture of 9 and 12 was obtained in a ratio of 4060, but upon 
chromatography of the mixture over silica gel (60 mesh) with 
toluene and then toluene/ethyl acetate (90/10), hydrolysis of the 
Si-C bond and P=C double bond in 12 was observed and com- 
pounds 11 (20%) and 13 (26%) were isolated. Compound 13 mp, 
decomposes 74-75 "C. Anal. Calcd for C~~H~~O,PZWZ.'/ZC,H~: 
C, 37.18 (37.39); H, 2.08 (2.19). 1 2  31P NMR (THF) 6 135.1 (P), 

(CDCl,) 6 7.31-7.24 (m, 10 H, phenyl), 4.05 (8,  3 H, OMe), 3.93 
(8, 3 H, OMe), 3.75 (m, 2 H, PzCHz), 3.35 (m, 1 H benzylic). 13C 
NMR (CDC13) 6 197.7 (m, CO,), 195.1 (m, CO ), 165.8 (d, 3 J ~ p r  
= 2.7 Hz,COz), 163.4 (d,,J,p = 18.6 Hz,COz), 3 3 . 4  ( d d , J e  and 
Jcp' = 36.8 and 14.8 Hz, C:), 146.9 (dd, Jcp and Jcp' = 32.5 and 
12 Hz, C:), 145.8-125.2 (phenyl), 53.5 (s, OMe), 52.9 (8,  OMe), 
52.9 (m, PCPh, P'CHPh), 38.3 (t, 'Jcp cz 'Jcp = 14.3 Hz, PZCHJ. 

(35.66); H, 2.33 (1.74). 9: "P NMR (THF) 6 51.1 ('Jwp = 239 
Hz). 11: 3'P NMR (CDC13) 6 50.2 ('Jwp = 244 Hz). 'H NMR 

CO ), 164.4 (pt, COZ), 157.7 (pt, OZCC), 156.6 (pt, PhC), 133.8 

43.1 (P') ('Jpp = 24 Hz). 13: "P NMR (CDCl3) 6 138.9 (PI, 43.3 
(P') ('Jpp. = 19.6 Hz, 'JW = 288 Hz, 'Jwp = 254 Hz). 'H NMR 

Synthesis of the Prototype of the Trans Diacyl Complex of 
Platinum by Intramolecular CO Transfer in an Alkyl a-Ketoacyl 
Complex. Crystal Structures of trans-Pt(Et)(COCOPh)(PPh,), 

and trans-Pt(COEt)(COPh) (PPh,), 
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The reaction of trans-[Pt(COC0Ph)(THF)(PPh3),](BF4) (1) with LiBHEt3 gives trans-Pt(H)(CO- 
COPh)(PPh3)2 (2) and trans-Pt(Et)(COCOPh)(PPh,), (3), both in poor yield. In contrast, complex 3 may 
be formed in an excellent 90% yield, by using EtpZn as the alkylating agent. Unlike other trans (a- 
ketoacy1)platinum complexes in which the two a-ketoacyl carbonyls are near planar, 3 comprises 
"perpendicular" a-ketoacyl carbonyls whose torsional angle 03-C3-C4-04 is 114.7 (9)O. In the presence 
of PPh3 or in the coordinating solvent such as THF, 3 can be stable a t  ambient temperature. In nonco- 
ordinating solvent such as CH2Clz or CHC13, 3 undergoes spontaneous intramolecular CO transfer to form 
a prototype of trans diacyl complex, tran~-Pt(COEt)(C0Ph)(PPh~)~ (4). The two acyl carbonyls in 4 are 
in the s-cis configuration which is distinct from the s-trans feature of the acyl carbonyls in its cis isomers. 

Introduction 
We have previously reported the synthesis of the novel 

cis diacylplatinum complexes in prototype, cis-Pt- 
(COR)(COR')(PPh,), (wherein, R, R' = alkyl or aryl) by 
the reactions of cis acyl carbonyl complex of platinum with 
organolithium.' Its reaction mechanism, unlike the 

0276-7333/91/2310-2838$02.50/0 

analogous reactions using alkoxide or amine as the  nu- 
cleophile, presumably first undergoes nucleophilic attack 
of the carbon-centered nucleophile at the Pt(I1) center 

(1) Chen, J.-T.; Huang, T.-M.; Chang, M.-C.; Wang, Y. Organo- 
metallics 1990, 9, 539. 
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