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Vinyl Phenyl Selenide: A +CH=CH- Synthon' 

Summary: Vinyl phenyl selenide (1) may be utilized as a 
+CH=CH- synthon by reaction with alkyllithiums, trapping 
of the resulting tu-lithioalkyl phenyl selenides 2 with electro- 
philes to give 3, and oxidative elimination of phenylselenenic 
acid to produce the disubstituted alkenes 4. 

Sir: The use of a variety of synthons for the formation of new 
carbon to  carbon bonds is a well-established strategy in syn- 
thetic organic chemistry. In this communication we wish to 
report the use of vinyl phenyl selenide (1) as a +CH=CH- 
synthon (Scheme I).2 
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The addition of alkyllithiums to a number of vinyl deriva- 
tives of second-row elements in their lower oxidation states 
has been r e p ~ r t e d . ~  We felt that such additions to vinyl phenyl 
selenides would be particularly useful for the following rea- 
sons: (1) the ability of a phenylseleno group to stabilize an 
adjacent carbanion and the reaction of these carbanions with 
a variety of electrophiles has been demon~t ra t ed ;~  (2) subse- 
quent to performing its function, the phenylseleno group may 
be easily removed via oxidative elimination of phenylselenenic 
acid to generate alkenes, often regio- and ~tereospecifically;~ 
and (3) the requisite vinyl phenyl selenides are readily avail- 
able.6 

Although vinyl phenyl selenide (1) is unreactive toward 
both n-BunCuLi and n-BuMgBr, alkyllithiums readily add 
to l7 in dimethoxymethane or diethyl ether at  0 "C to give the 
a-lithioalkyl phenyl selenides 2, which may be trapped by 
electrophiles to give the substituted alkyl phenyl selenides 3; 
oxidative elimination of phenylselenenic acid for instances 
in which the regiospecificity is unambiguous (e.g., E = > C=O 
or K O H )  leads to the formation of the E-disubstituted al- 
kenes 4 in good overall yield (Table I).8 

Since the reaction of alkyllithiums with 1 can also lead to 
a -depro t~na t ion~  or carbon-selenium bond cleavage,1° the 
proper choice of reaction conditions is essential for the success 
of the desired addition reaction (Scheme 11). In particular, 

Table I. Alkyllithium Addition-Electrophile Trapping with Vinyl Phenyl Selenide" 

% yield 
entry RLi electrophile E 3 4 

a n-BuLi D20 D- 97 
b n-BuLi CH3I CH3- 95 
C n-BuLi n-CloH11Br n-CloHzl- 80 
d n-BuLi PhSeBr PhSe- 84 C 
e n-BuLi (CH&SiCl (CH3)3Si- 90 d 
f n-BuLi PhCHO PhCH(0H)- 71 7 5 h  
g n-BuLi CH3COCH3 (CH~)ZC(OH)- 60 83 
h n-BuLi PhCOCH3 PhC (CH3) (OH)- e 50fch 
i n-BuLi PhCN PhCO- e,g 6 1 f ~ ~  
j i-PrLi Dz0 D- 92 
k i-PrLi CH3COCH3 (CH~)ZC(OH)- 72 81 
1 i-PrLi (CH3)3SiCl (CH3)sSi- 86 d 
m t -BuLi Dz0 D- 85 

a Yields refer to isolated, purified products. See ref 8. All reactions utilize 1.2 equiv of alkyllithium and 1.2-1.5 equiv of electrophile 
(except D20 quenches). Reactions with n-BuLi were run in dimethoxymethane; reactions with i-PrLi and t-BuLi were run in diethyl 
ether. 1 equiv of HMPA was added with the electrophile. c Bis(phenylse1eno) acetals may be hydrolyzed to the corresponding al- 
dehydes; thus, l is also a +CH&HO synthon. d Oxidation of (a-trimethylsily1)alkyl phenyl selenides affords the corresponding aldehydes: 
K. Sachdev and H. S. Sachdev, Tetrahedron Lett., 4223 (1976). e Intermediate not isolated. f Overall yield from 1. g Hydrolyzed with 
5% HCl (75  "C,  15 min) prior to oxidation-elimination. Only the E isomer was produced. 
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Table 11. Solvent-Temperature Effects for the Reaction 
of n-BuLi with l a  

% productsb 
solvent ternrx "C 3a 5 c  6 

(CH30 )zCH:! 0 97 3 0 
Et20 0 90 10 0 
Et20 -78 55 15d 0 
THF 0 70 20 10 
THF -78 5 15 80 

0 All reactions were 0.1 M in 1 and utilized 1.2 equiv of n-BuLi; 
after 1 h the reactions were quenched with excess DzO. Deter- 
mined by VPC on 5 ft X '14 in. 1.5% OV 101 on 100/120 Chromo- 
sorb G column. In all cases, mass balance was >80%. Deuterium 
incorporation verified by NMR. Amount of 5 estimated by 
NMR; unreacted 1 accounted for the remainder of the mass. 
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solvent and temperature effects are crucial, with dimethox- 
ymethane or diethyl ether at 0 "C providing the best results 
in preliminary studies involving the addition of n-BuLi to 1 
followed by quenching with DzO (Table 11). Related solvent 
effects have been previously observed for the reaction of al- 
kyllithiums with alkenes, and, although complex, may be re- 
lated to the state of aggregation of the alkyllithium re- 
agent. 

We are currently investigating the use of vinyl phenyl 
selenides as synthons in a number of other reactions; these 
results will be reported in due course. 
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Template Synthesis of Macromolecules. Selective 
Functionalization of an Organic Polymer 

Summary: Hydrolysis of a copolymer of divinylbenzene and 
bis(vinylbenzy1) trans-1,2-cyclobutanedicarboxylate liberates 
polymer-bound benzyl alcohol groups; rebinding studies and 
chemical transformations of the benzyl alcohol groups suggest 
that the functional groups are capable of retaining some ste- 
reochemical information originally present in the cyclobutane 
diester. 

Sir: The ability to selectively introduce organic functionality 
in fixed geometrical relationships has remained a longstanding 
challenge to chemists. A variety of ingenious approaches have 
been employed to accomplish this goal.' A technique recently 
developed by Wulff and co-workers2 strikes us as having the 
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