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The reactions of4+aloacetophenones, further substituted bye -halo or phenyl groups, with 

triphewlphosphine lead to isolable enol tripheqlphosphonium halides. 2,3 Cyclic &-haloket- 

ones, as typified by H-bromocyclohexanone, give the ketophosphonium ha1ide.h We have foundthat 

both cyclic and acyclic o(-chloroketones, and some 4-bromoketones, react with ethyl diphenyl- 

phosphinite 1 to give enol diphenylphosphinates. The behauior of these systems is reminiscent 

of the reactions of trialkyl phosphites with 9'haloketones. 5,6 

\\;e now report that enol triphewlphosphonium halides, enol phosphinetes, or enol phosphates 

are cleaved by organometallic reagents to form a metal enolate and a tertiary phosphine, phos- 

phine oxide, or phosphonate'l, respectively. The best results are obtained with methyllithium 

or butyllithium. Phenyllithium and pheqvlmagnesium bromide have also been used. The cleavage 

of enol phosphinates or enol phosphates in dimethoxyethana (DME) with butyllithium (2.5 M in 

hexane) or methyllithium (2.0 E in diethyl ether) involves the most promising systems. The 

cleavage of enol phosphonium halides, in contrast, is complicated by the fornmtion of biphergrl, 

tripheqylphosphine8, and by the hydrolytic instability of the starting compounds. 

The enolates thus formed can then be alkylated. A comparison (not necessarily optimal) 

of product yields from the enol phosphinate 2 and the enol phosphoniwn chloride 1 derived from 

desyl bromide 4 and desyl chloride 5, respectively, is given in Table I. The stereochemistry 

of 2, 2, and the resultant enolates are under investigation.l" 

The utiIit,y of our method in forming regiospecific lithium enolates which can then be prims- 

rily monoalkylated on caa?bon is shown bythe data in Table II. The dipherlyl enol phosphinate of 

cyclohexanone 8, or the &m&y1 enol phoq&a%e 2 (formed in 88 ti 6 $ yields from 2-bromo- 

c~l~hexatxme with 1. or tri&hyl phosphite ("IEP), respectively) is converted mainly to 2-me- 

thylcyclohexanone. Furthermo~, the isomeric en01 phosphates d&thy1 2-methylcyclohexenyl 

phosphate (2) and diethyl 6-nethylcyclohexe~l paios~te (x), fnam ?bhe reaction of TEP tith 
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2-methyl-2-bromcyclohe.xmone (a, 70%) or 2-methyl4-branocyclohexanone (25, 8C$)11 are con- 

verted mainly to 2,2-dimetbycyclohexanone (g) and 2,6_dimet@lc+ohcxmmm (s), respectiue- 

ly. SMlarlythe diphenyl enol phosphinateandthe diethylexm1phospbat.c ofcyclopentanom 

are converted mainly to 2-methylcyclcpentanons (20). 

This workrepresents a departure fromthe knownemlate fomutionmethcdsbased on em1 

trimethysilylethers l3*l4ard enolacetates15in thatitisbased an 4-haloketcmeswhicb can 

be regiospecificallysynthesised inmawcases aod thenconver&ed to a spec5fic enolphosphory- 

lated species. 

cH3I 
2 y$_, 

*N-I-m \ A3 
&X=Br 

?fP Cl‘ 
% 

XX-Cl 

5x-a Ph-C-MP 

I"-CH3 1 

M - Li or Mg-Br 

Table I. Cleavage and Subsequent Reactions of ?hosphorylated 
1,2-Diphe~lethylenes 

1. 
Yields, $ 

n thy1 
Ketone i k:tone 2 

Bi- I 
compoti conditions pherorl 

2 1. mg~+‘, mi+- 1 36 16 

2. C?131 addedb 

1 1. PhLL, THFb h 06 6h 

2. CR31 addedC 

2 1. FMQBN,THF~ 1 85 _ 

2. CH31 addadb 

a) Two equiv. b) 12 hr. reflux. E) 5 hr, reflux. 

OPPh3 

c 

98 

PPh3 . 

100 

100 

., 
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Table II. Formation and Alkylation of Cyclic -Ketone Enolates 

Compound 

0 II 

a OPPtQ 

I 
R 

g R = CH3 

R 

oe 
I 

P(OEt), 

R 

2 R=H 

D 

0 
OPPh2 

/ 

26 - 0 

13 
a) 
b) 

Reaction a 
conditions 

1. a) BuLi-Dpm 
b) Add to 'X31- 

INsod' 

2. a) DuLi-DNE 
b) Add to CH31 

DRE 

3. a) MeLi (2 eq:!iv)- 
DKK 

b) Add to CH31-Df4E 

L. a) MeLi (1 equiv)- 
D?4E 

b) Add to CH31-DKF 

5. a) EleLi (1 equiv)- 
DME 

5) Add to CH31-lNE 

6. a) heLi-(lequiv)- 
rB!E 

b) Add to 1X31-DME 

7. a) NeLi (1 equiV)- 
DME 

b) Add to CRJI-DME 

0 
oRorG2 

/ 0. a) MeLi (1 equiv)- 
DNE 

22 
1.6 

_ 

13 

14 

0 

d 

19 

1 

12 

91.5 
(87)C 

0 

6 2 

76 3 

0 

:; 

0 

t>( 

21 

7 

L 

0 

s 

Y!Y 

12. 

12 

6 

6.5 
(6)’ 

0 

3 

3O 

0 

s 

Y!Y 

23 

3 

0 

b) Add to CH31-DRE 

Cleavage at 25;O for 20 min. Kethylation at Oo for l-5 rin. 
Ratio by vpc atnlysis (23 g SE-30, 10 ft x l/h inch column at 1000. Column elution order is 
based on known data (13b) and by comparison with genuine samples for 13, 2, 16, l7, l9, 0 
and 22. c) Actual yield by vpc calibration curves. 
CyclijFiewnone (hz) is also formed. 

d) see ref. 13b. e~2,2,6,~Tetrametbyl- 
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Experimental: The following is illustrative of a general procedure. n-C4H9Li (2.3 M, 
6.3 ml, 0.0145 mol) in hexane is added by syringe at 0' under N2 to g (4.5 g, 0.0144 q o1) 
in DME (30 ml, distilled from LiAlH4) to give a pale yellow solution which is kept at 25' for 

1 hr, and added to CH31 (5.0 ml, 0.080 mol) in DME (20 ml) at 25'. After 5 min at 25', 
1 A-Hcl 

(20 ml, 0.02 mol) is added. The organic layer, combined with Et 0 extracts of the aqueous 
2 

layer, is washed with saturated NaIEO 
3' 

dried (MgS04),and the solvent is distilled at 760 mm. 

The residue is extracted with hexane (25') to give the ketonic products. For enol phosphates, 

a trace of Ph CH is added, C 
3 

13 H3 
Li is added until a red color persists and methylation is 

continued until it fades. 

(1) 

(2) 
(3) 

(4) 

(5) 

(6) 

(7) 

(8) 

(9) 

(10) 

(11) 

(12) 

(13) 

(14) 

(15) 
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