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Summary 

_-Vtohols can serve as solvent for the generation and addition of allylic zinc 
halides to aldehydes and ketones; In the absence of a reactive carbony com- 
pound reactive allylic halides undergo coupling when treated with zinc and etha- 
nol. 

\Ve wish to report that alcohols *:* can serve as solvent for the generation and 
addition of allylic zinc halides to aldehycles and ketones. The allylic zinc halides 
have generally been prepared in ether or THF and show a reactivity comparable 
with Grignard reagents. Thus slow addition (20-30 min) of alIyl bromide (0.11 
mol) to a stirred slurry of “activated” zinc dust (0.11 g-atom) ***, an aIdehyde 
or ketone (0.1 mol) and 25 ml of 95% e than01 or t-butyl alcohol at a bath temper- 
ature of 78-95” gave the products listed in Table 1 in yields comparable in some 
instances with those obtained in aprotic solvents [ 31. The reaction of zinc with 
gllyl bromide in t-butyl alcohol has an induction period of 10-60 min. A small 
amount of ally1 bromide is added to the reaction mixture and care is taken to 
insure the reaction has started before adding more bromide. Failure to observe 
this precaution may lead to an uncontrollable reaction when initiation does take 
place. When 0.1 equivalent of zinc bromide is added at the outset the reaction 
with ally1 bromide is immediate and proceeds smoothly. 

In the case of ketones the less acidic t-butyl alcohol seems to be preferable as 
solvent. The yield of alcohol diminishes as the reactivity of the ketone decreases. 
The yield from pinacolone in t-butyl alcohol is low (22%), but can be improved 

* To whom correspondence should be adressed. 
l * For the reaction of organozinc compounds with alcohols see ref. 1. Aqueous alcohol is the solvent 

of choice for converting 1 .J-balides with zinc to cyclopropane derivatives [ 21_ 
*** TcchnicaI grade zinc dwt in 100 g batches was activated by w&bing with 5% Sic1 aq. ethanol and 

ether and then dried by heating at 80°C in P stream of nitrogen. The activated zinc dust Was stored 
under nitrogen. 
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(37%) by employing two equivalents of ally1 bromide and zinc. Isophorone, 
esters, nitriles, and orthoesters are too unreactive to compete with the solvent 
for allylzinc bromide and only protonolysis to propene was observed_ 

TABLE 1 

REACTIOX OF ALLYL BROMIDE AND ZINC WITH ALDEIIYDES AND KETOSES IN ALCOIIOLS 

AS SOLVEKT 

-._. 

RrZXtant 

C6H5CH0 

CH,(CH,),CHO 

CH3 C’-‘3 
/ 

;c=c 

H ‘CHO 

:: 
CH,CH,CH,CCH, 

:: 
CH,CH,CCH,CH, 

:: 
(CH,),CCCH, 

CHJ 0 OH 

k=CH&H, 

CHf 

KH3)2C=CH&H,CH=CH, 

A-4~ 

Product 

C6H5CHCH2CH=CH2 

OH 

CH3(CH,),$HCH,CH=CH, 

OH 

H3C \ ,=H3 

H’ 
c=c 

‘CHCH2CH=CH2 

AH 

OH 

CH,CH=CH, 

OH 

CH,CH&H,&H,CH=CH, 

OH hH3 

CI-4,Cl-&H2CH =CH, 

C!IH~CH~ 

3H 
(CH,l,CCCH,CH=CH, 

CH3 

Yield (%) a 

in <J55 

ELOH 

(78°C) 

__ 

in t- 

RUOFI 

(95=c) 

66 71 

3‘J b 33 b 

42 

23 

9 

trace 

63 

61 

46 

22 

6e 

- 
6f 

_-___ .-__ .__ 
= Based on product isolated by distilhtion. The purity of each distillation fraction was checked by GLC. The 

identity of products was determined by examination of IR and NMR spectra. b The maiar products are un- 
identified higher boiling liquids. = Gas chromotographk ylaly& of distiIIation fractioru d 6-t-Butoxy-5- 

methyl-1.4heptadiene was also isoIated. e 6-Ethoxy-4.6-dime*~yl-lAheptadiene was also obtnineh f The 
major Dmduet <39%b) was a mixture of 2.4-dimethyl-1.3.6-heptplliene and 2_4_dimelhyl-2.4.6heptatriene. 
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TABLE 2 

REACTIOS OF ALLYLIC tiALIDES WITH ZISC ASD BENZXLDEHYDE IS 95% ETH.%SOL 

- 

ttdidr Bath trm- PrOdlICl Ywld V-o) 

PCrittUrC 

CC) 

Cti- =CiiCtiz Br 90 C6ti~~HCti,Cti=CtfZ 66 

OH 

0 Br 0 

- 

- 
0 

Br 
90 

c6H5yH -0 24 

Ii3 - 

OH 

CHJCH :CtfCtf~t~rJ Yf! C~t1g3ICtiCtI.~Ctf, (WC;) 

OH 

3x 

60 

X variety of allylic bromides were successfully combined with zinc and ben- 
zaldehyde in 95% ethanol to give the results illustrated in Table 2. 

When the reaction of allylic halide with zinc in 95% ethanol was carried out 
at 0°C in the absence of a carbonyl compound, no reaction is observed with ally1 
bromide after 8 hours whereas coupling is the major event observed for 3-bromo- 
cyclohesene. In contrast, protonolysis predominated with ally1 bromide to 
afford propene at the reflux temperature * [ 61, whereas solvolysis and coupling 
as well as protonolysis were observed with 3-bromocyclohesene. 3-Bromocyclo- 
octene gave 80% of coupled product when treated with zinc and 95% ethanol at 
ambient temperature. 

EtOH C+=CHCH$r + Zn - CH2=CH CH, + CH,=CHCH, CH,CH= CH, 

0°C No reaction 

Reflux ~70%) (trace) 

o- Br + Zn 
- 

0°C (11%) (19%) ( 62%) 

Retlux (47900) ( 39.d (169d 

* For the action of zinc on crotylbromide tn aqueous ethanol occ ref. 5. 
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To insure that allylzinc bromide is actually involved as an intermediate_in 
these reactions a sample was prepared in THF. A 20 m; portion of a 1.2 M THF 
solution of allylzinc bromide was added to 0.02 mol of benzaldehyde in 12 ml 
of 95% ethanol, while a similar portion of allylzinc bromide solution was added 
to 0.02 mol of benzaldehyde in 12 ml of THF. The yield of 1-phenyl-3-buten-l- 
01 was 60 and 80%, respectively. 

Many attempts to generate and add isopropylzinc bromide to benzaldehyde in 
ethanol as solvent failed and in every instance a high yield of propane was ob- 
‘tined. This is not surprising in view of the extremely slow reaction that occurs 
between isopropylzinc bromide and benzaldehyde *. At ambient temperature 
in THF approsimately 21 days are required to bring the reaction to completion, 
whereas one day is needed at reflus. The major products are phenyl isopropyl 
ketone and benzyl alcohol resulting from a redos reaction of benzaldehyde and 
the zinc salt of phenylisopropylcarbinol (which is observed to build up and then 
disappear as the reaction proceeds). 
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