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ATTEMPTED SYNTHESIS OF A
TRANSITION-METAL STANNAPHOSPHENE
COMPLEX

A. KANDRI RODE, H. RANAIVONJATOVO?, J. ESCUDIE?
and A. KERBALP

8 Hétérochimie Fondamentale et Appliquée, UPRES A 5069, Umverszte Paul Sabatier,
118, route de Narbonne, 31062 Toulouse cedex 04, France; ® Laboratoire de Chimie
Organique, Faculté des Sciences Dhar El Mahraz, Université Sidi Mohamed Ben Abdel-
lah, BP 1796, Fés, Maroc.

(Received 1 February, 1997)

Fluoro-, chloro- and bromostannyiphosphines (8-10) complexed on phosphorus by tungsten penta-
carbonyl have been synthesized by reaction between lithium mesityl(tungsten pentacarbonyl)phos-
phide 4 and the corresponding dihalo(diisityl)tin (isityl: 2,4,6-triisopropylphenyl). Reaction of 8 with
tert-butyllithium afforded the stable lithium fluorostannylphosphide 11. Addition of Me3SiCi or
MgBr, to 11 gave the corresponding chloro- and bromoderivatives 14 and 15. Similar compounds 16
and 17 were obtained from 9 and 10 and DBU. 11, 14, 15, 16 and 17 present a large anp coupling
constant (2099.0 to 2151.4 Hz) indicating a partial Sn-P double bond.

INTRODUCTION

In the recent years, some stable metallaphosphenes >M=P- (M: Si'?, Ge!'?,
Sn'-3%4) have been synthesized and physicochemically and chemically charac-
terized However, if many doubly-bonded phosphorus compounds, particularly
diphosphenes -P=P- 3 and phospha-alkenes >C=P- 6, have been stabilized by
complexation with a transition metal, no metallaphosphene complexes such as A,
B or C have been obtained so far:

o "
SM=P- SMFP- SMFP- (M: Si, Ge, Sn)
A M1, (M": transition metal)
B C
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Such a complexation by a transition metal would be very interesting since,
whereas extremely bulky groups are necessary to obtain stable >M=P- com-
pounds and prevent their dimerisation, it would be possible in this case to stabi-
lize metallaphosphenes substituted by small groups on P or both on M and P.
Decomplexation would then afford hyperreactive >M=P- compounds.

We describe in this paper our first attempts to synthesize a stannaphosphene
complex of type A:
ML,

t

>§n =p—
A

RESULTS AND DISCUSSION

Two routes to compounds A were a priori possible:

a. the direct complexation of a transient stannaphosphene >Sn=P- by a transi-
tion metal,

b. the complexation of a precursor of a stannaphosphene, such as a halostannyl-
phosphine >Sn(X)-P(H)-, followed by its dehydrohalogenation.

In these two cases we have used a tungsten complex, which is interesting in 3p
NMR owing to the '83w-31p coupling.

1) route a

Our preliminary attempts according to route a failed: addition of a solution of
W(CO)5.THF to a solution of Is,Sn=Pls 1 ! (Is = isityl = 2 4,6-triisopropylphe-
nyl) at -70°C did not give the complexed stannaphosphene 1s;Sn=P[W(CO);]ls;
only decomposition products of starting stannaphosphene 1 were observed by
warming to room temperature. One of the limitation of route a is that the compl-
exation of phosphorus must occur at very low temperature which cannot be the
case with a relatively bulky group such as a 2,4,6-triisopropylphenyl. Unfortu-
nately, when phosphorus is substituted by a less bulky mesityl group, the corre-
sponding stannaphosphene Is;Sn=PMes is too unstable, even at low temperature,
to allow complexation.
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2) route b

In route b, as the phosphorus is complexed before the formation of the Sn=P
double bond, a smaller group such as a mesityl can be used. Thus we have tried
to prepare 2, with two isityl groups on tin because such groups appeared very sta-
bilizing for doubly-bonded tin derivatives®10;

V((CO)S
IgSiePMes )-©$ , Mes _©§)

2

As uncomplexed stannaphosphenes were prepared in a good yield by dehy-
drofluorination of the corresponding fluorostannylphosphines by tert-butyllith-
ium (eq. 1), we devised a similar route to complexed stannaphosphenes 2(eq. 2):

RySn-PAr -_ﬂﬂ"» RgSn-PAr | —— RySn=PAr
FH B F L )

48 4b el
R: (Me,Si),CH | , Ac @

W(CO)s va(CO)S
tBuLi 2
;Sln-li”— ————>» >Sn=P- “
X H ? 2

The synthesis of 2 involved the preliminary preparation of 8, 9 or 10 according
to the following process (eq. 3):

W(CO)s W(CO0)s (CO)s
o-BuLi f 7 IgSX,
MesPH,  ——— MesPHLI m" Is,Sln-l:Mes eq3
"1 XH
3 4 q, 6 X:F 8
Br,7 a9
Br, 10

Starting from 3! the lithium phosphide 4 was prepared at low temperature.
Solutions of 4 in THF were added to solutions of Is,SnF,%, Is,SnCl,'% or
Is,SnBr;, (prepared from (Is28n0)3103 and HBr) in pentane.

8-10 were obtained as pure compounds after crystallization and characterized
by H (table I), 13C (table I1), *'P and !!°Sn (table I1I) NMR, and by mass spec-
trometry.
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TABLE I 'H NMR (CDCls, 8 (ppm), J (Hz))

8 9

10

0-CH(CH3), (a) 061, 1.08, 1.12 0.64, 1.01, 1.03 and
and 1.30 1.19
(4d. )y : 68.4x 6H) (4d, >Jyy : 6.5, 4 x 6H)

0.67,0.99, 1.01, 1.16
(4d, *Ji5 : 6.5, 4 x 6H)

p-CH(CH3); (a)  1.19and 1.20 1.15 and 1.17 (2d,
(2d, Wy 1 68,2 x 6H) Yy 1 6.5, 2 x 6H)

1.13 and 1.16
(2d, Iy : 6.5, 2 x 6H)

p-CH, 2.30 (s, 3H) 2.28 (s, 3H) 2.26 (s, 3H)
0-CHj (b) 2.56 and 2.60 2.53 and 2.56 2.53 and 2.58
(25,2 x 3H) (2s, 2 x 3H) (2s, 2 x 3H)
p—and 2.45-3.15 (m, 6H) 2.50-3.25 (m, 6H) 2.53-3.20 (m, 6H)
O-CE(CH3)2
P-H 598 (dd, Jyp:304.0, 621 6.32
3ye : 8.5, 1H) (d, Uyp:3043, 1H)  (d,Jpy: 3022, 1H)
H arom Is 6.96 (s, sy - 28.0,  6.88 (Mg, 1 31.0,2H)  6.86 (*Jyg, : 27.8, 2H)
2H) 6.97 (“lygy : 26.2.2H)  6.95 (*lyg, : 28.5, 2H)
7.03 (s, Ty, : 30.0,
2H)

H arom Mes (b) 6.90 - 7.01 (m, 2H) 6.90 - 7.00 (m, 2H)

6.85 - 7.05 (m, 2H)

ms
Me
Me!

2 Me?
Me el W(CO)s

3 Sn(X)y— ]”(H)
8

Me‘ Me
Me®
M 57 Me‘ Me

M
Me

(a) Due to chiral phosphorus, the two isityl groups are diastereotopic. As the two methyls of every iPr group are also
diastereotopic, four doublets were expected and are rcally observed for the eight methyls of o-iPr: in the two o-iPr of
every isityl, the methyl groups Me' and Me? or Me® and Me* are two on two equivalent. Four doublets are also
expected for the methyls of p-iPr. However, as the prochiral tin is far away, Me® and Me® appear equivalent and give

only one doublet, as well as Me’ and Me®.

(b) Two singlets are observed for the o-methyl groups (instead of one singlet expected) and a very broad multiplet
for the aromatic hydrogens (instead of a doublet by coupling with phosphorus). This phenomenon is of course due
to a hindered rotation of the mesityl group explained by the very large steric hindrance.
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TABLE II 13C NMR (CDCly, & (ppm), J (Hz))

161

8 9 10
p-CHy 21.01 21.02 21.03
0-CH; p-CH(CH3), 23.28,23.35,23.84 23.75, 23.86, 24.33, 23.87,24.21, 24.61,
0-CH(CHj3), 24.43,24.73,24.87, 24.53, 24.56, 24.86, 25.06, 25.13, 25.32
25.06 25.15
p-CH(CH»), 34.22,34.32 34.17, 34.24 34.15,34.22
0-CH(CH3), 38.03 (d, 4JCP 14.1) 38.15 (broad) 38.47 (broad)

Clesy 1 48.4)
3925 (CJcgy 1 41.1)

39.04 (g, : 43.4)

38.93 Clegy : 43.3)

m-C Is 122.79 Cls, : 63.5)
123.17 Clggy : 58.9)

122.83 Clegy : 61.4)
123.26 (*lcgy, : 59.8)

122.81
123.28

ipso-C Mes 126.92(d, 'Iep:24.8) 12723 (d, Uep:22.9) 12749 (d, cp: 22.5)

m-C Mes (a) 129.94 (d, ep:12.6)  130.06 (d, Jcp: 147) 12984 (d, Jcp: 12.5)
129.97 130.09 129.87

p-C Mes 139.50 139.57 139.51

0-C Mes (a) 138.72 138.73 138.85

(Clegg OF 198
141.72 (d, *Jcp : 16.0)

(3JCSn Of cw 201)
141.92 PJp : 16.3)

gy or oy 199)
141.86 (d, “Jcp : 16.2)

ipso-C Is 13824 (d, Jcp: 500 139.85(d, Jcp: 169)  139.89
141.11 (dd, Hepand 14228 (d, Jcp:4.0)  (d, Hcp: 15.8)
e : 10.0 and 4.7) (b) ()

pCls 152.02, 15163, (Vs s 12.7) 15147,
(s 127 151.74, (Mg, : 124) 15165

0-Cls 154.23 (Clcgy 1 60.0)  153.51, (Blog, 1 57.0) 15337, (e, : 51.3)
154.41 (3Jcgn 1 54.5)  154.03 (broad) 153.78 (broad)

cis C=0 (a) 19621 (d, Uep:5.5)  196.52(d, Ucp:55)  196.55(d, Uep: 5.6)
(Uew: 126.3) Mew : 127.5) Uew: 121.0)

trans C=0 (a) 198.74 (d, Fep:23.3)  198.81(d, Hep:23.9)  198.75(d, cp : 24.1)

(2) Two signals are observed for m-C (Mes) and also for 0-C (Mes) due to a hindered rotation of the mesityl group:
a singlet (with tin or tungsten satellites in the case of o-C Mes) and a doublet (coupling with phosphorus) for which

the tin satellites are not observed.
(b) The attribution Jcp or Jop could not be made,

(c) The second ipso-C Is could not be determined unambiguousty.
(d) Cis and trans CO have been attributed according to literature data'? which show that cis CO are more shielded
and have a smalier 2Jcp coupling constant than trans CO.
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TABLE 111 3'P and ''°Sn NMR (5 (ppm). J (Hz))

8(CDCly) 9 (CgDy) 10 (CDCLy)
5*p -121.17 -11321 -111.93
5'1%n -49.10 -59.80 —94.56
13p119g, 209.6 259.0 302.8
Upll7g, 200.1 253.6 291.1
Upw 195.1 200.1 200.9
Upn 304.3 304.3 302.2
Jpp 416

8: I°FNMR (CDCly): - 110.42, g 1175, 2554.6. Je119g,: 2669.0. Jgy - 8.5 Hz.

a) route involving lithio compounds

Addition of tert-butyllithium to a solution of 8 in THF at low temperature
afforded stable lithium phosphide 11 (eq. 4):

i BuLi/-78°C
lszsin-F"Mes —_— ISQSIn-El’Mes eqd
F H - iBuH F Li
8 11

The formation of 11 was unambiguously proved by 3P NMR (no hydrogen on
phosphorus) and by 1981 NMR which displayed a tin-fluorine coupling constant
(see table IV). The most interesting feature was the great difference of lJp1195n
coupling constant between 8 (209.6 Hz) 13 and 11 (2099.0 Hz)!3. The large
increase of this coupling constant, as well as the deshielding of the 19gn NMR
signal (from -49.1 to+ 35.18 ppm) seem to indicate a partial double bond
between tin and phosphorus. Thus, the structure of 11 could be described by the
two forms 11a and 11b; however structure 11c seems also possible (eq. 5):

V;'(CO)S o \N’I(CO)s “’/(Co)g
Iszs'n-PMes - Iszs'nszcs e Iszs‘naPMes 5
F Licun® F Lim{F&)z B
11a 11b Li(THE),

11c
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A structure analogous to 11¢ has been described by Klingebiel14 in the reaction
between a lithio compound and a fluorosilylamine (eq. 6):

iPr,Si=NAr
. MclLi L eq6
1Pr,sli-1:IAr _— l':
FH THF Li (THF)y
12

Heating 11 did not give the expected stannaphosphene complex
[s,Sn=PMes[W(CO)s] 2.

Addition of chlorotrimethylsilane to 11 could make easier the elimination of
lithium fluoride according to route a or b (eq. 7) (for example addition of
Me;SiCl to 12 afforded the corresponding silanimine iPr,Si=NAr via the chlo-
rosilane intermediate iPrZSi(Cl)N(Li)ArM):

W(CO)s

11 + Megsicl

\ W(CO)s /
I&Sn PMes
- Me_;le -LiCl

14

But only compound 14 was obtained, nearly quantitatively, according to route

b, whereas the formation of 2 was not observed.

We have tried to eliminate lithium fluoride by adding MgBr, to 11. Such an
addition of magnesium bromide was successful to obtain germanimine >Ge=N-
from lithium fluorogermylamide >Ge(F)-N(Li)-15 . However, in our case, we did
not obtain the expected stannaphosphene 2 via route a, but exclusively the lith-
ium bromostannylphosphide 15 via route b (eq. 8):

W(CO)s W(C0)s

7(—> Is28n Lphq‘:s@_Mgl:? Is,Sn=PMes
) -LiBr 2

Mg Bt
11 + MgBl’z Bl’ eq8

\—>b I&Sn-PMes ————> I5,Sn-PMes

A 'o
Br-Mg ( Fo@ MBF O O @

15
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11, 14 and 15 were thermally stable but, as expected, extremely air- and mois-
ture-sensitive. They are unambiguously characterized by 31p and "%Sn NMR
with chemical shifts close to those of 11 (table IV), and by their reaction with
water, leading to 8, 9 and 10 respectively (eq. 9):

W(CO)s W(C0)s
4 H0 '
Is,S ‘n—léMes _— lszs:l-ll'Mes q9
®
X 0 XH
X:F, 11 X:F, 8
q, 14 CL 9
Br, 15 Br, 10
b) route involving DBU

1,8-diazabicyclo[5.4.0]Jundec-7-ene (DBU) is a powerful dehydrohalogenating
compound widely used in doubly-bonded phosphorus chemistry5’6. In our case,
addition of an excess of DBU to 9 or 10 did not afford the stannaphosphene 2 but
the chloro- or bromostannylphosphide 16 or 17 respectively (eq. 10):

Y(Co)s W(CO)s
DBU 4
Is;Sn-PMes  ——®  [5,5n-PMes eq 10
[ (=) ®
XH X DBUH
X:CL9
Br, 10 X:Q, 16
' Br, 17

The 3'P and '%Sn NMR analyses showed that 16 and 17 feature the same anions
than 14 and 1S. The five compounds 11, 14, 15, 16 and 17 present similar physico-
chemical data with very large ]JP' 198n coupling constants (between 2099.0 and
2150.8 Hz) and deshielding of the 19n NMR signal by about 60 ppm relatively to
the corresponding halostannylphosphine analogues 8-10 (tables III and IV). Thus,
they present very close structures, probably of the type 11a-11b.

TABLE IV 3'P and !'°Sn NMR (8 (ppm), J (Hz))

u 4 15 16 17
33p ~120.96 -101.08 —84.91 -101.07 —84.57
5"8n 35.18 —2.60 -33.49 -2.66
TIp119g, 2099.0 2155.2 21289 2150.8 2130.8
e, 2023.0 2061.1 2031.9 2075.8 2036.0
TIpw 97.0 98.0 99.7 96.4 100.1
ZIpp 33.8

11: 8'%F: - 97.97, U117, 3004.0, 1195, 3152.4 Hz.
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Compound 16 has been chemically characterized by reaction with benzyl chlo-
ride leading to 6 and 19 (eq. 11):

V’J(Co)s V((CO), W(CO)s
PhCH,CI
Is;Sn-PMes — 27 | Is;Sn-PMes MIs,SnCl, + H-PMes
! ® -DBUHC . !
Q pBUH : Q1 CH,Ph 6 CH,Ph
19
16 18 oq 11
VX(CO)s ,
PhCH,C1 + H-PMes
I -LiCl
Loy

The formation of 6 and 19 can occur from the intermediate 18 followed by a
cleavage of the tin-phosphorus bond by DBU.HCI. 19 was easily prepared by an
independent synthesis from benzyl chloride and 4.

In conclusion, complexed halostannylphosphides present a different behaviour
from those of uncomplexed halostannylphosphides which afford the correspond-
ing stannaphosphenes at low temperature (generally below -50°C) in nearly
quantitative yield. The lack of the lone pair on phosphorus is probably one of the
main reason for this different behaviour.

EXPERIMENTAL SECTION

As lithio compounds and derivatives with a tin-phosphorus bond are air- and
moisture-sensitive, their synthesis and handling require high-vacuum techniques
and the use of carefully deoxygenated solvents which must be freshly distilled
from sodium benzophenone.

NMR spectra have been recorded on the following instruments:

'H Bruker AC 80 (80.1 MHz) and AC 250 (250.1 MHz)
B¢ Bruker AC 200 (50.3 MHz) and AC 250 (62.89 MHz) (Ref. TMS)
3 Bruker AC 80 (75.39 MHz) (CF;COOH ext. standard).
31p Bruker AC 80 (32.43 MHz) and AC 200 (81.01 MHz)
(H3PO4 85 % ext. standard).
19y, Bruker AC 200 (74.63 MHz) (Me4Sn ext. standard).

Solvent was CDCl; excepted when another solvent is reported.

Mass spectra were measured on a Hewlett-Packard 5989 A spectrometer by EI
at 70 eV. Melting points were determined on a Leitz microscope heating stage
350. Elemental analyses, performed by the “Service de Microanalyse de 1’Ecole
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de Chimie de Toulouse, France” gave satisfactory results within 0.4% error and
are not reported.

Is,SnF,”® and Is;SnCl,'% were prepared as previously described from
(Is,Sn0);'% and HF or HCI respectively; MesPH,[W(CO)s]!! was obtained
from MesPH, and W(CO)s.THF.

Synthesis of Is,SnBr,7

To a solution of cyclotristannoxane (Is,SnO); (prepared as previously
described'® from IsBr'®, Mg and SnBry, and followed by basic hydrolysis)
(10.06 g, 6.20 mmol) in benzene (150 ml) were added 5 equivalents of a solution
of hydrobromic acid in water (40 %). After 1/2 h of stirring at room temperature,
the aqueous layer was extracted with benzene. All the organic layers were mixed;
then benzene with unreacted HBr were removed in vacuo; 150 ml of pentane
were added and the solution was dried over Na,S50,. After removal of pentane,
crude Is,SnBr, was recrystallized from Et;O in the form of white crystals
(11.46g, 90 %, mp: 65°C).

THNMR: 1.14 (d, *Jyyy: 6.6 Hz, 24 H, 0-CHMe;,), 1.21 (d, *Jggyy: 6.8 Hz, 12 H,
p-CHMe,), 2.85 (sept, 3y 6.8 Hz, 2 H, p-CHMe,), 3.36 (sept, 3JHH: 6.6 Hz,
4 H, 0-CHMe,), 6.99 (s, *Jy119¢,: 39.3 Hz, 4 H, arom H).

13C NMR: 24.00 (p-CHMe,), 24.64 (Nesp: 353 Hz, 0-CHMe,), 34.38
(p-CHMe,), 37.27 (CJcsy: 51.3 Hz, 0-CHMe,), 122.89 (PJcg,: 74.7 Hz, m-C Is),
139.82 (ipso-C Is: the 1JCSn coupling constant could not be obtained because of a
very small signal), 152.07 (p-C Is), 153.54 (}J g, 64.8 Hz, 0-C Is).

119G, NMR: — 167.78.

MS (1208n): 685 (M — 1, 1), 605 (M - Br, 3), 401 (IsSnBr — 1. 1), 202 (Is - 1,
100).

Synthesis of stannylphosphine complexes 8, 9 and 10

2.43 ml of n-butyllithium 1.6 M in hexane were added to a solution of 3 (3.89
mmol) in THF (20 ml) cooled at -78°C. After 1/2 h of stirring at this tempera-
ture, one equivalent of Is,SnX, (X: F, 2.19 g; Cl, 2.32 g; Br, 2.66 g) in solution in
pentane (15 ml), cooled at —78°C was slowly added. Then the reaction mixture
was allowed to warm to room temperature and turned yellow. After removal of
the lithium salts, recrystallization from pentane afforded yellow crystals of
respectively 8 (3.17 g, 80 %, mp: 140°C), 9 (3.58 g, 89 %, mp: 118-119°C) and
10 (3.57 g, 85 %, mp: 120°C).
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MS (1295n, 184w):
8: (DCUCH,): 1019 (M+1, 4), 999 (M —F, 6), 787 (M —Is - CO, 1), 545 (Is,SnF,
17), 476 (MesPH,. W(CO)s, 36), 419 (MesPH.W(CO)3, 1), 355 (P.W(CO)s, 40),
202 (Is — 1, 100).

9: (EI 70 eV): 712 (M - W(CO)s, 1), 677 (M — W(CO)s — Cl, 4), 561 (Is,SnCl,
100), 449 (MesPH,.W(CO), + 1, 1), 419 (MesPH.W(CO)3, 7), 202 (Is - 1, 63).
10: (EL, 70 eV): 645 (IsSn(Br)P.W(CO)- 1, 10), 605 (Is,SnBr, 80), 475
(MesPH.W(CO)s, 13), 419 (MesPH.W(CO)s, 30), 202 (Is — 1, 100).

Reaction of 8 with tBuLi

To a solution of 8 (1.10 g, 1.08 mmol) in THF (8 ml) cooled at —=78°C was added
one equivalent of a solution of tert-butyllithium 1.7 M in pentane. During warm-
ing to room temperature, the reaction mixture turned red. The NMR analysis
showed the quantitative formation of 11. Heating at reflux of THF or in a sealed
tube at 100°C did not afford the expected stannaphosphene 2 but still 11 with
unidentified decomposition products.

Reaction of 11 with Me3SiCl or with MgBr,

To a red solution of 11 (1.07 mmol) was added at room temperature one equiva-
lent of chlorotrimethylsilane (0.11 g) or of MgBr, (0.20 g) (freshly prepared
from 0.20 g of 1,2-dibromoethane, 0.03 g of Mg and 10 ml of THF). The NMR
analysis proved the respective formation of the chloro- (14) or the bromo- (15)
lithium stannylphosphides.

Reaction of 9 or 10 with DBU

An excess of DBU (0.22 g, 1.44 mmol) was added to solutions of 9 (1.00 g, 0.96
mmol) or 10 (1.00 g, 0.92 mmol) in benzene (8 ml). An orange coloration
appeared immediately. 31p and '9Sn NMR analyses showed the formation of 16
or17.

Reaction of 11, 14 and 15 with water

To red solutions of 11 (1.07 mmol), 14 (1.07 mmol) and 15 (1.07 mmol) in Et,O
(8 ml) was slowly added one equivalent of water in THF (3 ml) ; the reaction
mixture turned immediately from red to yellow. After removal of lithium halide
by filtration and of solvents in vacuo, recrystallization from pentane afforded
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respectively 8 (0.81 g, 74 %), 9 (0.90 g, 81 %) and 10 (0.88g, 76%) as yellow
crystals.

Reaction of 16 with benzyl chloride

To a solution of 16 (1.44 mmol) in benzene (8 ml) was slowly added at room
temperature one equivalent of benzyl chloride (0.18 g) in Et;O (3 ml). After 1 h
of stirring, the 119G NMR showed the formation of dichlorodiisitylstannane 6
(5 1198n: —64.13 ppm) 1%2 and of 19. Fractional crystallization did not allow the
complete separation and purification of every compound; thus the formation of
19 was proved by its independent synthesis.

Synthesis of 19

To a solution of 4 (1.73 mmol) in THF (20 ml) cooled at —78°C was added one
equivalent of benzyl chloride (0.22 g, 1.73 mmol) in the same solvent (5 ml).
After warming to room temperature, LiF was removed from the reaction mixture
by filtration. Crude 19 was crystallized from pentane as yellow crystals (0.63 g,
64%, mp: 8§9°C).

TH NMR: 2.10 (s, 6H, 0-Me), 2.62 (s, 3H, p-Me), 4.10 (dd, 2Jyp: 7.1 Hz, 3Jygpy:
7.1 Hz, 2H, PhCH,), 6.26 (dt, 'Jyp: 347 Hz, 3Jyy: 7.1 Hz, 1H, PH), 6.60 — 7.40
(m, 7H, arom H (Mes + Ph)).

31p NMR: —43.74, Upy: 219.3 Hz, Jpy: 347 Hz

MS(EL 70 eV): 566 (M, 40), 538 M -CO, 14), 510 (M -2CO, 6), 482
(M-3CO, 50), 454 (M-4CO, 31), 424 (MesP(W)=CHPh, 100), 391
(M - Mes - 2CO, 42).
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