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A---Sulphonium diacylmethylides RR'(B--&COR32 react with R”MgX to afford ketones 
either R’ or R”’ has an x-hydrogen. In the absence of this, for example, the reaction of 

(COPh), with PhMgBr results in elimination of the S-Me a 
C(COPh,. If R, R’. R” and R”’ are all Ph group benxopbenone and Pb, 
The reaction of phenacylides R(Me)%?HCOPh with R”‘MgX proceeds with elimination of R”‘Me to 
produce RSCH,COPb Reactions of PhLi with these ylides are also recorded. 

ACYL-SUBSTITUTION at the ylide carbon increases the thermal stability of sulphonium 
ylides and decreases the nucleophilic reactivity. Thermally labile dimethylsulphonium 
methylide (I)’ reacts with certain olefins to afford cyclopropanes and reacts with 
carbonyl compounds to produce oxiranes. In contrast phenacylides IIa’ and IIb’, 
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which are stable to isolation and react smoothly with electrophilic olefins but only 
sluggishly with carbonyl compounds. Doubly acylated methylides III are completely 
devoid of such nucleophilic reactivity. Reactions of extremely stabilized ylides III of 
this kind, with organometallic reagents have been investigated in order to find novel 
Grignard reactions as formulated below. * 

Benzoylation of ylides IIa, IIb and 11~’ gave IIIa’, IIIb’ and IIIc, respectively, 
whereas condensation of dimethyl sulphoxide and acetylacetone furnished IIId6. 

The ylide IIIa was treated with two mole equivalents of PhCH,MgCl in boiling 
THF solution. Work up gave desoxybenzoin in an 84 % yield or 168 mole % based on 
IIIa. In contrast, the reaction of IIId gave very inferior yields of ketones. The action of 
PhCH,MgCl or of PhMgBr under similar conditions gave benzyl methyl ketone (34%) 
and acetophenone (259/o), respectively, along with a very complex mixture of bypro- 
ducts which were not characterized. The anomalously high yield of desoxybenaoin 

l For the Grignard reaction of phosphonium compounds, see Ref. 4. 
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naturally requires a mechanism, in which both benzoyl groups of IIIa are detached 
from the ylide carbon. A tentative account for this is represented in Scheme A. Tbe 
1: 2 adduct IV would probably experience both elimination of an enolate VI and the 
second carbonyl attack concertedly to form V, which eliminates a mole&e of the 
enolate VI to produce metbylide I. The fate of I has not been clarified, as no. product 
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arising therefrom has been isolated. Another possible route of IV to VII appears to be 
unwa~~ted, since the reaction VII has been established to proceed in a different way 
as described below. If the postutiation of the Scheme A is correct, the absence of 
hydrogen to be captured by the ylide carbon would give rise to other reactions than the 
one yielding the enolates. Actually, treatment of ylides IIIa or IIIb with PhMgBr was 
shown to afford enones IXa (79%) and IXb (77%), respectively, under elimination of 
the S-Me group from the possible adducts VIII (Scheme B) The spectral data of 
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enones IXa and IXb are consistent with the structures given. Desulphurization of IXa 
with Raney nickel gave p, Bdiphenylpropiophenone, whereas IXb gave a mixture 
of the saturated ketone and ~,~iph~yl~~loph~on~ 

~ph~yls~p~o~~ dibenzoylmethylide (IIIc) was synthesized by the reaction of 
diphenylsulphonium phenacylide (11~)~ with benzoic anhydride in the pnsence of 
triethylamine. The reaction of 111~ with phenylmagnesium bromide was found to 
afford IIc (42%) and ~nzophenone (79%). A possible scheme for these products is as 
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follows. The primary adduct X is stable and survives in contrast to VIII and the free 
acid X1 produced on work up decomposes to give IIc and bcnzophenone (Scheme C). 

In order to examine the fate of the Grignard adduct VII, the ylides IIa and IIb were 
treated with Grignard reagents. Reaction of IIa with PhCH,MgCl afforded admethyl- 
thio)acetophenone (26%) and truns- 1,2,3-tribenzoylcyclopropane (1%). Either 
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PhMgBr or PhCH,MgCl reacted with IIb to give mainly the same product, a-(phenyl- 
thio)acetophenone, in 59% and 57% yields respectively. The removal of S-Me group 
would presumably proceed cia the adduct VII under elimination of R-Me. Diphenyl- 
sulphonium phenacylide (11~) reacted with PbMgBr to produce rransl,2,3-tribenzoyl 
cyclopropane in a 90% yield. No carbonyl addition products were isolated in these 
reactions. 

Organolithium compounds behaved similarly towards these ylides. The reaction of 
PhLi with IIId gave acetophenone in a 34% yield.The ylide IIIa reactedwith PhLi to 
afford IXa in a 27% yield besides benzophenone in a 45% yield. The formation of 
benzophenone is unexpected and remains unexplained. Conceivably, the adduct corre- 
sponding to VIII is stable and in this case gives benzophenone on work up (Scheme 
C). The complex nature of byproducts did not allow further detailed analysis of the 
products. The reaction of ylide IIb with PhLi gave a-(phenylthio)acetophenone in a 
60% yield. 

Finally, the fourth type of reaction (Scheme D) was observed with a ketosulphone 
ylide XII.’ Treatment with PhCH,MgCl gave a-(methanesulphonyl)acetophenone 
(68%) as a main product. The Grignard reagent would probably behave as a hydrogen 

SCHEME D 
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source in this reaction but its further fate is still obscure. Treatment of XII with 
PhMgBr gave an extremely complex mixture which could not be identified. The nature 
of these reactions is open to research in the future. 

EXPERIMENTAL 

All m.ps and b.ps are uncorrected. Microanalyses were performed at the Elemental Analyses Centre 
of KyBto University. The NMR spectra were obtained on JEOL C-60-H spectrometer. 

Grignard reagents were prepared as usual and standardized according to the method of Gilman.’ An 
ethereal soln of PhLi was prepared and standardized by the method of Gilman.’ 
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Reaction of IIIa with benzylmagnesium chloride as a general procedure of the rearlions of ylides with 
Grignard reagents. A soln of PhCH;MgCI (35.2 mmoles) in THF (40 ml) was added dropwise over a 
period of 1 hr to a stirred soln of IIIa (5.0 g, 17.6 mmoles) in THF (10 ml) under reflux in an atm of N,. 
After the addition was complete, the reaction mixture was stirred for I hr at the same temp and then 
cooled at 0’. To this mixture was added dropwise, saturated NH,CIaq over a period of 30 min. The 
contents were stirred at room temp for 1 hr and then extracted with CHCI, (300 ml). The extract was 
washed with water, dried (MgSO,) and concentrated. Most of the residual oil was solidified on cooling in 
a Dry Ice-MeOH bath. The solid was triturated with pet ether (b.p. 30-509 and filtered. The filtrate was 
concentrated and the residual oil was chromatographed on a column of Florisil (30 g) with hexane- 
benzene as an eluant to yield 1.9 g of the same crystals as above in addition to small amounts of 
PhCH,OH and (PhCH&. The combined crystals (6.1 g) were recrystallized from MeOH to give 
desoxybenzoin (5.8 g. 84%). m.p. and mixed m.p. 60’. The identity was further confirmed by IR 
spectrum. 

Preparation of a-methykhio-~.&diphenybzcrylophenone (IXa) and a-phenylthio-B,&diphenylocrylo- 
phenone(IXb). The reaction of ylide IlIa (5.0 g. 17.6 mmoles) with PhMgBr (35.2 mmoles) afforded 4.6 
g (79%) of IXa. m.p. 123-124’(from PhH-hexane). NMR:6 (CHCI,) 2.12 (3H, s), 7-O-8.2 (15H. m). 
IR (KBr): 1656, 1240 cm-‘; UV:I, Ef=” 25 I nm (log e 4.38). (Found: C, 80.3; H, 5.6. C&H,,OS requires: 
C, 80.0; H, 5.5%). 

Analogously the reaction of IIIb with PhMgBr gave IXb (77%), m.p. 123-124’ (from PhH-hexane). 
NMR:G(CHCI,) 7.0-8.2 (m). IR (KBr): 1650, 1243 cm-‘. UV:Ii$ 254 nm (log E 4.42). (Found: C, 
82.6; H. 5.1. CnH,,OS requires: C, 82.6; H, 5.1%). Mixed m.p. of IXa and IXb was 92-95’. 

Desulphurization of IXa and IXb. Raney Ni catalyst (W-2.25 g) was added in one portion to a soln of 
IXa (2.0 g, 6-l mmoles) in acetone (30 ml). The mixture was then heated at reflux for 3 hr, filtered, and 
the filtrate was concentrated. Recrystallization of the residue from EtOH afforded B,Bdiphenylpro- 
piophenone (1,2g, 69%). m.p. 93-94” (lit lo 9&95’); NMR &CHCl,) 3.72 (2H, d), 4.85 (lH, t), 7Q 
8.0 (15H, m); IR (KBr): 1678, 1212 cm-‘. (Found: C, 87.8; H, 6.2. Calc. for C*,H,,O: C, 88.1; H, 
6.3%). Analogously IXbwasdesulphurized toafforde,B-diphenyIpropiophenone(9.7%)~d~,~-~phenyla- 
crylophenone (88%). m.p. 85.5-86.5’ (lit.“’ 86-87’). NMR: 6(CHCl,) 7.13 (lH, s), 7.15-8.10 (15H, 
m). IR (KBr): 1657, 1206 cm-‘. (Found: C, 88.8; H, 5.9. Calc. for C,,H,,O: C, 88.7; H, 5.7%). 

Preparation ojdiphenylsulphonium dibenzoylmethylfde (III+ A soln of Ilcs (3+l g, 99 mmoles), Et,N 
(1 .O g. 9.9 mmoles). and benzoic anhydride (2.3 g, 10 mmoles) in THF (350 ml) was heated at retlux for 
3 days. ARer cooling the reaction mixture was diluted with water (300 ml) and extracted with CHCI,. 
The extract was dried (MgSO,) and evaporated. The residual solid was recrystallized from benzene to 
give colourless crystals of IIIc (1.4 g, 35%). m.p. 186-187’; IR (KBr): 1540, 1325 cm-‘. NMR: 
G(CHCI,) 7.0-7.9 (m). (Found: C, 79.7; H, 5.2. C,,H,,O,S requires: C, 79.4; H, 4.9%). 

Reaction of IIIc with phenylmagnesium bromide. The ylide 111~ (3.0 g, 7.4 mmoles) was allowed to 
react with PhMgBr (14.8 mmoles) in THF to yield Hc (094 g, 42x), BzPh (105 g, 79 %), Ph,S (0.59 g, 
43%) and Irans-1.2.3.tribenzoylcyclopropane, m.p. and mixed m.p. 213-214°‘1, (0.04 g, 5%). 

Reaction of Ilb with phenylmagnesium bromide. Reaction of Ilb (5 .O g, 2 1 mmoles) with PhMgBr (2 1 
mmoles) afforded a-(phenylthio)acetophenone (2.8 g, 59%). frans-1.2.3~tribenzoylcyclopropane (0.30 g, 
12%) and PhSMe (0.73 g, 29%). 

Reaction of XII with benzylmagnesium chloride. Treatment of XII (2.0 g, 6.3 mmoles) with 
PhCHrMgCI (12.5 mmoles) in THF gave an oil, which was chromatographed on a column of Florisil. 
Elution with benzene and ether afforded a(methanesulphonyl)acetophenone (0.84 g, 68%), m.p. 105- 
106’ (lit.‘* 1100). (Found: C, 54.8; H, 5.0. Calc. for C,H,,O$: C. 54.5; H, 5.1%). 

Reaction of Illa wirh phenyllirhium as a general procedure of rhe reacrion of ylides wirh phenyllithium. 
A soln of PhLi (71 mmoles) in ether (72 ml) was added to a suspension of IIIa (IO.0 g. 35 mmoles) in 
ether (20 ml) at room temp under N, over 1 hr. The mixture was stirred for an additional 22 hr at the 
same temp and then treated with sat NH&I aq. This mixture was diluted with water and extracted with 
CHCl,. The extract was dried (MgSO,) and concentrated in cacuo. The residue was chromatographed on 
a column of Florisil (30 g) with PhH-hexane to yield BzPh (5.8 g, 45% or 90 mole%) and IXa (3.1 g, 
27% or 27 mole%). 
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