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pressured to 700 psi with ethylene and heated with magnetic stir- 
ring at the indicated temperatures. The extent of reaction was 
measured by VPC until no more of the starting olefinic halide re- 
mained. Yields were determined by using the n-nonane as the in- 
ternal standard (10 ft X 0.25 in., 20% DC-550,14Oo). Products were 
identified by comparison of their VPC retention times with those 
of authentic samples and by mass spectral and NMR analyses of 
samples isolated by VPC. 

Reaction of (E)-1-Hexene-1-boronic Acid with Methyl Ac- 
rylate. (E)-1-Hexene-1-boronic acid (0.64 g, 5 mmol), 10 ml of 
methyl acrylate, and 2 ml of triethylamine were stirred magneti- 
cally at 0' in an ice bath and 1.12 g (5 mmol) of Pd(0Ac)z was 
added. The bath was allowed to gradually come to room tempera- 
ture and the reaction mixture was stirred overnight a t  room tem- 
perature. 

The mixture was then centrifuged and the residue was washed 
several times with ether. The supernatant liquids were combined 
and put through an alumina column, eluting with 1 1. of ether. Re- 
moval of the ether, methyl acrylate, and triethylamine under re- 
duced pressure left 0.697 g of a pale yellow oil which was identified 
by its NMR spectrum as essentially pure methyl (E,E)-2,4-nonadi- 
eneoate (82%). 

Reaction of (2)-1-Hexene-1-boronic Acid with Methyl Ac- 
rylate. (2)-1-Hexene-1-boronic acid (0.256 g, 2 mmol), 5 ml of 
methyl acrylate, 1 ml of triethylamine, and 0.448 g (2 mmol) of 
Pd(OAc):! were allowed to react and the product was isol,,ed as in 

the preceding experiment. There was obtained 0.282 g of product 
which, by NMR and VPC analysis, was found to be mainly (E,Z)- 
2,4-hexadienoate (no E,E ester was present). The residue was dis- 
solved in ether with 0.154 g (1 mmol) of biphenyl and the yield of 
the E,Z ester was determined by VPC (5 f t  X 0.25 in., 20% DEGS, 
140') to be 70%. A pure sample of the ester was isolated by VPC. 
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A synthetic approach using a trimethylsilyl protecting group was employed to produce silicon- and diketo-con- 
taining diamines. Thus, the halogen-metal interchange of N,N- bis(trimethylsilyl)bromoanilines with n- butyllith- 
ium in ether produced the corresponding lithium derivatives, which were treated with dichloro-substituted silanes 
or dinitriles to afford the N,N- bis(trimethylsily1)silicon-containing dianilines or the corresponding lithioimines, 
respectively. Hydrolysis removed the trimethylsilyl-protecting groups and converted the lithioimines to  the corre- 
sponding carbonyl compounds to afford the free diamines. 

Two  investigator^^,^ have reported the  synthesis of sub- 
st i tuted anilines by treating, e.g., p-bromo-N,N-bis(tri-  
methylsily1)aniline with n- butyllithium, followed by treat-  
ing the  resulting lithium derivative with chlorotrimethylsil- 
ane  t o  afford p-trimethylsilyl-N,N-bis(trimethy1si- 
1yl)aniline. T h e  trimethylsilyl moieties blocked the  amine 
nitrogen atom t o  the  effects of n- butyllithium, since this 
silicon-nitrogen bond was inert t o  n- butyllithium under 
the  reaction conditions, yet allowed the  more selective 
halogen-metal interchange t o  produce a highly reactive or- 
ganolithium reagent. After t he  reaction with chlorotri- 
methylsilane, hydrolysis of t he  trimethylsilyl protecting 
groups afforded p -  trimethylsilylaniline. This  same tech- 
nique was employed by Greber4 t o  prepare several bis(p- 
aminopheny1)methylsiloxane oligomers. T h e  need for aro- 
matic diamines containing flexiblizing groups for t he  syn- 
thesis of thermally stable polyamides and  polyimides led t o  
the expansion of this protecting technique to  prepare sili- 
con- and  diketo-containing diamine precursors. 

Scheme I describes the  preparation of bo th  meta  and  
para  isomers of several silicon-containing diamines. p- or 
rn-Bromo-N,N- bis(trimethylsily1)aniline (1 or 5 )  was pre- 
pared by treating the  corresponding bromoaniline (1 mol) 
with n-butyllithium (2.3 mol) in  THF at room tempera- 
ture,  followed by chlorotrimethylsilane (2.3 mol). A maxi- 
m u m  yield of reproducibly pure product was obtained 

when this excess of n- butyllithium-chlorotrimethylsilane 
was utilized. Without this excess a n  azeotrope, e.g., of 1 and  
p- bromo-N- trimethylsilylaniline, was invariably formed. 

A halogen-metal interchange of t he  bromine atoms of 1 
or 5 with n-butyllithium in ether at 0' was found to  pro- 
duce the  lithium derivatives 2 or 6 most readily. These lith- 
io species were treated in situ with the  appropriately sub- 
st i tuted dichlorosilanes to  form the  fully silylated diamines 
3 or 7. T h e  attempted preparation of 2 (and subsequent 
conversion t o  3b) in  THF-ether (1:l) a t  room temperature 
afforded 4-(n- butyl) -N,N- bis(trimethylsily1)aniline (2a) in 
42% yield. 

N(SiMe,), 1. n - h b  Q -[3$iMe3)2 THF-ether (1.1) 

Br 

n-Bu 
2a 

T h e  fully trimethylsilylated diamines (3 and 7) were 
readily hydrolyzed t o  their silicon-containing free diamines 
(4 and 8) in wet acetone or with a saturated solution of an- 
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Scheme I 

Pn-BuLi-THF 

ZCISiMe, 

I 
hydrolysis 

R’ 
( SiMe J2N- N(SiMe3), 

397 
R 

a,R=R’=Me 
b, R =Me; R’= Ph 
c , R = R = P h  
1-4 para isomeric sequence 
5-8 meta isomeric sequence 

hydrous HC1 in ether, followed by neutralization. Pure  4a 
was prepared hy the  hydrolysis of an analytical sample of 
3a in wet acetone, followed by drying with anhydrous 
MgS04 and molecular sieves and removal of all volatiles in  
vacuo at room temperature. This alternate procedure was 
required only for 4a because of its decomposition during 
fractionation at reduced pressure to  afford a small yield of 
impure 4a and considerable resinous decomposition prod- 
ucts. T h e  attempted solvolysis of 3a in refluxing ethanol or 
methanol afforded good yields of aniline. These findings 
substantiate an earlier report by Kipping and  Cusa5 of t he  
instability of certain p -  aminophenylsilanes. 

In addition, as previously reported,6 the  fully silylated 
diamines (3) were readily imidized directly to their di- 

0 

II 
0 

0 0 

II 
0 

R’ 

R=R’=Me 
R =Me; R’ = Ph 
R = R’ =.Ph 

II 
0 

imides on treatment with 2 mol of phthalic anhydride and  
with loss of hexamethyldisiloxane. 

Organolithium reagents are known to  readily add  to  aro- 
matic nitriles to form lithioimines, which can be hydro- 
lyzed to   ketone^.^ Tha t  trimethylsilyl-protected aniline or- 
ganolithium reagents likewise react with nitriles was dem- 
onstrated in a model compound synthesis. p -  Aminobenzo- 
phenone (10) was prepared by treating 2 with benzonitrile. 

PhCN 
2- 

1 
hydrolysis 

10 

Likewise, t he  reaction of 2 with three aromatic dinitriles, 
1,3-dicyanobenzene, 3,5-dicyanopyridine, and 4,4’-dicyano- 
biphenyl afforded their dilithioimines, which were hydro- 
lyzed t o  the  free diamines, 1,3-bis(4-aminobenzoyl)benzene 
( l l ) ,  3,5-bis(4-aminobenzoyl)pyridine (12), and 4,4’-bis(4- 
aminobenzoy1)biphenyl (13), respectively. Considerable by- 

0 0 
II II 

”* 

NC-ArXN 

then hydrolysis 
2 

11 12 13 

product formation accompanied the preparation of 12. The 
reaction of 2 with 2,6-dicyanopyridine afforded a black, 
oily material which was not identified. 

T h e  only by-product from the preparation of 13 was 4- 
(4-aminobenzoyl)-4’-biphenylcarboxylic acid sodium salt. 

n 

When crude 13 was crystallized from acetone containing a 
few drops of dilute acid, t he  product displayed a carboxylic 
acid absorption in the ir.* Likewise, when precipitated from 
basic acetone solution, crude 13 displayed two NH2 lines in 
the NMR. Repeated crystallization from pyridine-water 
(2:l) and  acetone-water (1:l) afforded yellow crystals of 
pure 13, which displayed only one NH2 NMR absorption. 
T h e  by-product would be expected to  arise from incom- 
plete addition of 2 to  both nitrile moieties of 4,4’-dicyano- 
biphenyl, followed by acid hydrolysis of unreacted nitrile 
moiety to  the carboxylic acid. 

In summary, we have reported the reaction of two N,N- 
bis(trimethylsily1)organolithium reagents with chlorosil- 
anes and  nitriles t o  produce, after hydrolysis and neutral- 
ization, new silicon- and  keto-containing aromatic di- 
amines. This technique in principle allows the synthesis of 
a number of isomers not obtainable by conventional elec- 
trophilic aromatic substitution reactions. 
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Table Im 
Experimental Summary 

Compd Yield, % Mp, 'C BP, OC (mm) nD (OC) NMR, 6 Ir, cm-1 Formula 

1" 

2a 

3a" 

3b 

61 

42 

70 

59 

3c 60 

4a 65 

9 3 4 5  202-- 
204.5 
(0.03) 

4c 

5 

7a 

7b 

7c  

8a 

8b 

100" 

58 

67 

63 

15 5.5-1 58 
(23) 

97 (0.34) 

154.5-1 5 5 
(0.02) 

4b 81 97-98 

79 

81 

82 

205.5- 
207 

2 3 0 -2 3 4 
(0.005) 

b 

149 (24) 

140 (0.01) 

166 
(0.005) 

19 1-1 93 
(0.025) 

15 6-1 56.5 
(0.02) 

96-97 226-229 
(0.075) 

8~ 70 279- 
280.5 

1.5129 (28) 

1.4830 (25) 

1.5120 (25) 

1.5369 (24) 

1.5115 (24) 

1.5060 (24) 

1.5301 (25) 

1.5518 (25) 

1.6170 (25) 

7.3 (2 H, d,  a r y l  CH ortho 
t o  Br) ,  6.7 (2 H, d,  a r y l  
CH ortho to N), 0.0 (18 
H, s, silyl  CH,) 

6.75 and 7.0 (2 H each, d 
each, a r y l  CH), 2.55  (2 H, 
t ,  methylene a to ring),  
0.75-1.9 (7 H, m,  re-  
maining aliphatic pro-  
tons of n-butyl), 0.05 
(18 H, s, s i lyl  CH,) 

7 . 2 5  (4 H, d, a r y l  CH ortho 
to Si), 6.8 (4 H, d,  a r y l  
CH ortho to N) 0.45 (6 
H, s, si lyl  CH,), 0.05 
(36 H, s, s i lyl  CH,) 

7.1-7.65 (9 H, m ,  s i lyl  P h  
and a r y l  CH ortho to  Si), 
6.85 (4 H, d ,  a ry l  CH 
ortho to N), 0.75 (3 H, 
s, si lyl  CH,), 0.05 (36 
H, s, silyl  CH,) 

7.05-7.6 (14 H, m, s i lyl  Ph  
and a r y l  CH ortho to Si), 
6.85 (4 H, d, a r y l  CH 
ortho to N), 0.05(36 H, 
s, s i lyl  CH,) 

7.2 (4 H, d ,  a r y l  CH ortho 
to Si), 6.4 (4 H, d,  a r y l  
CH ortho to NH,), 3.35 
(4 H, s, NH,), 0.4 (6 H, 
s, si lyl  CH,) 

6.85-7.6 (9 H, m ,  s i lyl  P h  
and a r y l  CH ortho t o  Si), 
6.35 (4 H, d, a r y l  CH 
ortho to NH,), 3.3 (4 H, 
s ,  NH,), 0.6 (3 H, s, 
s i lyl  CH,) 

6.7 (4 H, d, a r y l  CH ortho 
to  NH,), 5.3 (4 H, s, 

6.9-8.0 (14 H, m,  a r y l  CH) 

"2 ) d  

6.65-7.35 (4 H, m ,  a r y l  CH), 
0.05 (18 H, s, s i lyl  CH,)C 

6.75-7.3 (8 H, m ,  a r y l  CH), 
0.5 (6 H, s, s i lyl  CH,), 
0.0 (36 H, s, s i lyl  CH,) 

6.75-7.7 (13 H, m,  a r y l  CH), 
0.75 (3 H, s, s i lyl  CH,), 
0.05 (36 H, s, s i lyl  CH, 
of N )  

6.85-7.8 (18 H, m,  a r y l  CH), 
0.0 (36 H, s, si lyl  CH,) 

6.35-7.4 (8 H, m,  a r y l  CH), 
3.3 (4 H, s, NH,), 0.4 (6 H, 
s, s i lyl  CH,) 

6.3-7.6 (13 H, m, a r y l  CH), 
3.15 (4 H, s, NH,), 0.7 (3 
H, s, s i lyl  CH,) 

6.5-7.85 (18 H, m ,  a r y l  CH), 

1252, 840 (silyl CH,)f 

1250, 825 (silyl  CH,), 
2940 (strong, com-  
plex alkyl CH)f 

1250, 815 (silyl  CH3)f 

1246, 830 (silyl CH,), 
1425, 1105, 695 
(silyl P h ) l  

1250, 830 (silyl  CH,), 
1428, 1110, 700 
(si lyl  Ph)i  

3408 (doublet, NH,), 
1250, 820 (silyl 
CH,If 

3404 (doublet, NH,), 
1249, 820 (silyl. 

690 (silyl  P h ) f  
CH3), 1425, 1105, 

3398 (doublet, NH,), 
1410, 1089, 688 
(silyl  Ph)h 

1254, 841 (silyl CH,)f 

1250, 830 (silyl CH,)I 

1250, 835 (silyl  CH,), 
1430, 1100, 700 
(silyl  P h ) l  

1250, 820 (silyl  CH,) 
1430, 1108, 700 
(silyl  Ph) f  

3400 (doublet NH2), 
1248, 808 (silyl  
CH3)f 

3413 (doublet, NH,), 
1253, 780 (silyl 

700 (silyl  Ph) f  
3408 (doublet, NH,), 

CH3), 1430, 1111, 

5.05 (4 H, s, NH2)d 1415, 1098, 688 
(silyl  Ph)h  
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Table I 
(Continued) 

Compd Yield, % ?Ap, OC BP, OC (mm) nD (OC)  h-hiR, 6 Ir, cm- l  Formula 
____ 

10 85' 106- 
107k 

11 89' 216.5- 
217.5 

1 2  18 292-294 

13 50 237-239 

7.5 (5 H, s ,  a r y l  CH), 7.4 (2 
H, d, a r y l  CH ortho to  
carbonyl), 6.7 (2 H, d 
a r y l  CH ortho t o  NH,), 
5.0 (2 H, broad s, 

7.4-8.0 (8 H, m ,  a r y l  CH 
ortho to  carbonyl, a r y l  
CH of center  ring), 6.65 
(4 H,  d,  a r y l  CH ortho 
to NH,), 6.15 (4 H, s ,  
NH,) 

8.95 (2 H, d,  H, and H6 Py), 
8.1 (1 H, t, H4 Py), 7.65 
(4 H, d, a r y l  CH ortho 
to carbonyl), 6.7 (4 H, 
d,  a r y l  CH ortho t o  
NH,), 6.3 (4 H, s, NH2)d 

7.5-8.1 (12 H, m, biphenyl 
CH and a r y l  CH ortho to 
carbonyl), 6.7 (4 H, d,  
a r y l  CH ortho to NH,), 
6 .2  (4 H, S, N H J ~  

3350 (doublet, NH,), 
1628 (broad and 
s t rong carbonyl)' 

3340 (doublet, NH2), 
1620 (broad 
and s t rong  car - 
bonyl)h 

3350 (doublet, NH,), 
1645 (s t rong car - 
bonyl), 1600 (aryl  
c=cp 

3350 (doublet, NH,), 
1621 (broad c a r -  
bonyl)h 

13H1 lNo 

C20H16N202 

a Based on the hydrochloride salt, mp 134-135'. * See Experimental Section for 4a. C Cyclohexane standard. d DMSO-ds. e Acetone-&. 
Neat. g Nujol. h.KBr. 1 Hexane solution, 5%. J Based on the crude hydrochloride salt, mp 240-256". The NMR showed 2 mol of water per 

mole of 10; the literature reporti the melting point of 10 as 121-124", undoubtedly the anhydrate. Based on the crude hydrochloride salt. 
m Satisfactory analytical data for carbon and hydrogen (and nitrogen for 8b) were reported for all new compounds listed in Table I except 
3c, which was a high-boiling oil. n Reference 3.0 Reference 11. 

Experimental Section 
General, Melting points were determined on a Mel-Temp appa- 

ratus and are uncorrected. Infrared spectra were recorded on a 
Perkin-Elmer Model 257 spectrophotometer. NMR spectra were 
determined on a Varian A-60D spectrometer using tetramethylsil- 
ane as the internal standard in cc14, unless otherwise specified, a t  
concentrations of approximately 30% by weight and are reported 
in parts per million. Analyses were performed by Chemalytics, 
Inc., Tempe, Arin. All reactions employing n- butyllithium were 
carried out under anhydrous nitrogen in glassware previously dried 
for several hours a t  110". The free diamines were recrystallized 
under sparging nitrogen to prevent discoloration. 

Table I provides an experimental summary of all compounds 
prepared. In addition, a detailed procedure of several typical reac- 
tions has been included. 
4-Bromo-N,N-bis(trimethylsilyl)aniline (1). To a solution of 

p-bromoaniline (68.8 g, 0.40 mol) in 400 ml of freshly distilled 
THFg was added n-butyllithium (418 ml, 0.92 mol, a 15% excess) 
of 2.2 M in hexane dropwise at  0'. After a reaction period of 2-3 
hr, during which the solution was allowed to warm to room tem- 
perature, chlorotrimethylsilane (117 ml, 0.92 mol, a 15% excess) 
was added dropwise, and the solution was stirred overnight. Filtra- 
tion of the LiCl was conducted in a drybox under anhydrous nitro- 
gen or, while exposed to the atmosphere, as rapidly as possible into 
freshly dried, lukewarm glassware. 

Distillation afforded 77.3 g (61%) of 1, bp 155.5-158' (23 mm), 
n'% 1.5129. The literature3 reports the preparation via ethylmag- 
nesium bromide exchange in 43% yield, bp 106' (l.Zmm), nZ5D 
1.5140. 
Bis[ N,N-bis( trimethylsilyl)-3-aminophenyl]diphenylsilane 

(7c). To a solution of 5 (86.6 g, 0.275 mol) in 500 ml of anhydrous 
etherlo was added n-butyllithium (125 ml, 0.275 mol) of 2.2 M in 
hexane dropwise a t  0'. After stirring for 2 hr a t  O', redistilled di- 
chlorodiphenylsilane (34.6 g, 0.135 mol) was added dropwise, and 
the resulting mixture was stirred overnight and then refluxed for 1 
hr. The LiCl was removed by filtration and the ether removed in 
vacuo. Distillation afforded 70.4 g (79%) of 7c, bp 191-193' (0.025 
mm), nZ5D 1.5518. 
Bis(3-aminopheny1)diphenylsilane (8c). A sample of 7c in 

ether was hydrolyzed with sparging HC1 gas for 2 min, and then 
neutralized with 5% aqueous NaOH solution under sparging nitro- 

gen, After filtration, washing with water, and recrystallization 
from acetone under sparging nitrogen, a 70% yield of SC, mp 279- 
280.5", was obtained. 
Bis(4-aminopheny1)dimethylsilane (4a). A solution of 3a 

(12.9 g, 0.024 mol) and water (3.5 g, 0.192 mol, a 100% excess) in 
100 ml of acetone was stirred at  room temperature overnight. The 
solution was then stirred for 24 hr with anhydrous MgS04 and for 
12 hr with molecular sieves. Filtration and removal of the acetone 
in vacuo gave a pale tan oil which analyzed correctly and whose 
proposed structure corresponded to spectral data (see Table I). 

This material could not be recrystallized; vacuum distillation af- 
forded a small yield of broad-boiling 4a, accompanied by consider- 
able decomposition. 

Earlier attempts to isolate 4a following the ethanolysis of 3a af- 
forded an 89% yield of aniline; an attempted methanolysis of 3a 
gave aniline also.1l 
1,3-Bis(4-aminobenzoyl)benzene (11). To a solution of 1 (30.0 

g, 0.095 mol) in 600 ml of anhydrous ether was added n-butyllith- 
ium (40 ml, 0.095 mol) of 2.4 M in hexane at  0". After the reaction 
mixture was allowed to stir for 2 hr a t  room temperature, the solu- 
tion was again cooled to 0' and 1,3-dicyanobenzene (6.1 g, 0.048 
mol) in 60 ml of anhydrous THF was added over a 10-min period. 
The resulting blood-red solution was allowed to stir for 4 hr at 
room temperature before it was hydrolyzed with excess aqueous 3 
N HCl to yield 16.4 g (89%) of crude hydrochloride salt. A sample 
of this material was neutralized with 10% aqueous NaOH and re- 
crystallized from ethanol-water (9:1) under sparging nitrogen to 
afford pure 11, mp 216.5-217.5'. 

Attempted Preparation of 2 in THF. Isolation of 4-(n- 
Butyl)-N,N-bis(trimethylsily1)aniline (2a). To  a solution of 1 
(90.0 g, 0.285 mol) in 400 ml of anhydrous THF-ether (1:l) was 
added n-butyllithium (119 ml, 0.285 mol) of 2.39 M in hexane 
dropwise at  0'. The solution was allowed to stir a t  room tempera- 
ture for 4 hr before dichloromethylphenylsilane (27.2 g, 0.143 mol) 
was added dropwise. After stirring overnight the LiCl was removed 
by filtration and the solvents were removed in vacuo. Fraction- 
ation afforded 35.4 g (42%) of 2a, bp 97' (0.34 mm), n25D 1.4830. 
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The reactions of benzyl benzoate (3), allyl benzoate ( 5 ) ,  and vinyl benzoate (12) with lithium 2,2,6,6-tetrameth- 
ylpiperidide at -78’ in tetrahydrofuran give, respectively, benzoin benzoate (4), a-benzoyl allyl benzoate (6) and 
a-benzoyl-@-methyl vinyl benzoate (7), and a-benzoyl vinyl benzoate (13) via formation of a carbanion adjacent to 
oxygen followed by nucleophilic attack of the anion on the starting ester. However, methyl, ethyl, and the propyl 
and butyl benzoates, 15 and 17-22, in the presence of the same base lose an ortho proton from the ring to provide, 
after benzoylation, the 0- benzoylbenzoates 16 and 23-28 in a synthetically useful reaction. Related proton ab- 
stractions lead to substitution of benzophenone ortho to the carbonyl and to benzoylation of benzyl P,P-diphenyl- 
acrylate adjacent to the carbonyl group. It does not appear that the potential dipole stabilization of the ester 
function is sufficient, under these conditions and in the absence of additional stabilization, to direct proton ab- 
straction to the carbon adjacent to oxygen. 

T h e  novel abstraction of a proton from the methyl 
groups of N,N-dimethylbenzamide and methyl thioben- 
zoate by lithium 2,2,6,6-tetramethylpiperidide (LiTMP) to  
generate the transient nitrogen- and sulfur-substituted di- 
pole-stabilized carbanions 1 and 2 has been communicat- 
ed,l  Our interest in the possible generality of such species 
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as well as their synthetic potential2 prompted investigation 
of the reaction of benzoate esters with LiTMP. The  present 
report establishes that  formally dipole stabilized carban- 
ions can be produced by abstraction of a proton from ben- 
zoate esters which have additional activation provided by 
unsaturation. In the absence of such activation, removal of 
an  ortho proton occurs and the ultimate product is an o- 
benzoylbenzoate. 

Resul t s  a n d  Discussion 
Benzyl  Benzoate,  Allyl Benzoate,  a n d  Vinyl  Benzo-  

ate. T h e  reaction of benzyl benzoate (3) with LiTMP3 in 
tetrahydrofuran at - 7 8 O  for 10 min provides benzoin ben- 
zoate (4) in 65% yield (77% conversion). A similar reaction 
of allyl benzoate ( 5 )  gives a-benzoyl allyl benzoate (6) and 
a-benzoyl-@-methyl vinyl benzoate (7) in a 4:l ratio in 53% 
yield (75% conversion). The structural assignments for 6 
and 7 are based on spectral and analytical properties. I t  ap- 
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peared possible tha t  7 was produced by isomerization of 6, 
since the conversion of 6 to  7 occurs on treatment of a mix- 
ture of these compounds with 10 mol % potassium tert-  bu- 
toxide in tert- butyl alcohol. However, attempts to  increase 
the yield of 6 and 7 or to alter their ratio by reaction with a 
twofold excess of LiTMP followed by quenching 20 min 
after mixing or by inverse addition of L iTMP to 5 pro- 
duced no significant change in the yield or the ratio. T h e  
formation of 4 from 3 can also be observed in 50% yield a t  
-78’ if lithium diisopropylamide is the base. 

T h e  reactions of benzyl methyl phthalate,  dibenzyl 
phthalate,  benzyl acrylate, and benzyl P,P-diphenylacrylate 
(8) with LiTMP were investigated in an effort to achieve an 
intramolecular c y c l i ~ a t i o n . ~  However, only in the case of 8 
was a characterizable product obtained and i t  proved to  be 
9, formed in 25% yield a t  both -78 and 25’. Clearly, 9 re- 
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(CGH~)~C=CHCO~CH~CGH~ -----+ (CBH&=CCOZCH&& 
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sults from an  intermolecular sequence which is probably 
initiated by removal of the vinyl proton from K5 The struc- 
ture  of 9 is based on its analytical and spectral properties, 
as well as its conversion to  dibenzhydrylacetone after cata- 


