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In 1950 W. Oroshnik and R. A. Mallory carr ied out a study of the addit ion products ob- 

tained upon treat;nent of isoprene (I_)with te r t -bu ty l  hypochlorite (2__) in severa] d i f fe ren t  

prot ic solvents. Using acetic acid as the solvent, these authors reported 

~H3 CH3 CH 3 
HA I 

CH2=C'CFI--CH2 + (CH3)3COCI -10.15°C 7 ICH2C=CHCH2 A + CH2-1C-CH=CH2 
X X A 

1 2 3 4 
- -  - -  - -  0 - -  

I I  
a, A=OCCH3; X=C] d, A=OH; X=Br 

b, A=OH; X=CI e, A=OH; X=OCH 3 
c, A=OCCH3; X=Br 

obtaining a 32% yield of the 1,4-adduct (3a) accompanied by 20% of the corresponding 1,2- 

addition product (4a). When tile same reaction was run in water, only a 3% yield of the 1,4- 

adduct (3bb) could be isolated. In view of the synthetic u t i l i t y  of l ° a l l y l i c  alcohols of 

general structure 7a and their derivatives and the known 2 propensity of organocopper(1) 

complexes (5) to couple with a l l y l i c  halides, we decided to investigate the above reaction 

further and examine the u t i l i t y  of the ],4-adduct 3d in the synthesis 'of trisubstituted ole- 

fins, 3 not to mention its potential as a reagent for prenol homologation. 4 
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Consistent with the observations I of Oroshnik and Mallory, addition of N-bromosuccinimide 

(;4BS) to isoprene using 1:1 water-tetrahydrofuran as the solvent at 25°C afforded bromo alcohol 

3d in only 15% y ie ld  af ter  f ract ional  d i s t i l l a t i o n .  However, addition of NBS (0.52 mole) to 

a solut ion of isoprene (0.7 mole) in glacial  acetic acid (300 ml) at 25°C afforded, after frac- 

t ional d i s t i l l a t i o n ,  5 a 55% y ie ld  of 4-bromo-3-methyl-2-buten-l-ol acetate (3c) as a 70:30 mix- 

ture of E:Z stereoisomers, 6 bp 57-65 ° (0.20 mm). 

In order to obtain the pure E stereoisomer (6a), necessary for the stereoselective syn- 

tilesis of o lef ins of general structure ~, the acetate mixture (3c) was hydrolyzed using potas- 

sium carbonate (l equiv) in 4;I CH3OH-H20 (0.50 I,~ soln) at room temp. for 20 min. Subsequent 

treatment of the crude saponif ication product (3d) with sodium hydride (l equiv) in anhydrous 

tetrahydrofuran (0.15 ~ soln) at 15°C for 90 min. afforded after chromatography on s i l i ca  gel 

(elut ion with hexane -I0% ether) E-4-bromo-3-methyl-2-buten-l-ol (6a) 7 in 30% overal l  y ie ld  

from 1,4-adduct 3c: bp 62-65 ° (O.lO mm); ~TMs(CCI4) 5.76 (broad t ,  J=6.5 Hz, v inyl  H), 4.12 

(doublet, J=6.5 Hz, C~20H), 3.94 (s, C~2Br), 1.81 ppm 8 (s~ vinyl  CH3). The Z stereoisomeric 

alcohol (8), under the conditions of the la t te r  reaction, underwent an intramolecular displace- 

ment reaction to afford cyc l ic  ether 9. 

CH3x H tlaH CH3x ~H CH3~ rH 
Br_CH~. C=C -> i C:C ~ /C=C, xCH20H CH2N jCH 2 
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Al ternat ive ly ,  the pure E s tereoisomeric alcohol (6a) could be obtained d i rec t l y  in ap- 

proximately the same overal l  y ie ld  by treatment of acetate 3_£c with potassium carbonate (1.4 

equiv) in absolute methanol (0.5 M soln) at 25 ° for 3.5 hours, followed by chromatography on 

s i l i ca  gel in order to remove the undesired hydroxyether 3e. The acetate derivat ive (6)_b) 7 of 

the bromo alcohol 6a was prepared in 90% yield by addit ion of 1.3 equivalents of acetyl chloride 

to a solut ion (0.35 M) of the alcohol in dry benzene containing 1 equivalent of pyridine (reac- 

t ion time: 30 min at O°C): bp 60-65 ° (0.20 mm); ~TMs(CCI4) 5.72 (broad t ,  J=7Hz, v inyl  H), 

4.57 (doublet, J:7.0 Hz, C~2QAc), 3.95 (s, CH2Br), 2.00 (s, 0£CH3), 1,86 ppm (s, vinyl CH3). 
0 

Using the conditions previously developed 2 by Corey and Posner for the coupling of 



NOo ~ 2~I 

n-alkylcopper reagents with organic halides, freshly prepared E-4-bromo-3-methyl-2-buten- 

l-ol  (6a) was treated with 5 molar equivalents of lithium di-n-butylcopper (5, R=n_-C4H 9) 

in ether (0.05 M soln based on substrate 6a) at -70°C for I hour. The reaction was quenched 

by pouring the mixture into saturated aqueous ammonium chloride. Addition of ammonium hy- 

droxide to dissolve any insoluble copper sa]ts, followed by extraction with ether and short- 

path d is t i l la t ion,  afforded a 96% yield of the previously reported 9 E-3-methyl-2-octen-l-ol 

(7a, R=n_-C4H9): bp 45-58 ° (bath temp, 0.05 mm); 98% pure by VPC analysis, lO The stereo- 

specificity of this coupling reaction was demonstrated by the conversion of a 70:30 mixture 

of E:Z stereoisomers of bromo a]cohol 3d II under the same reaction conditions to a 70:30 

mixture 12 of E- and Z- 3-methyl-2-octen-l-ol. 

Since lithium diorganocuprates are known 2 to couple with a l l y l i c  acetates, the reaction 

of lithium di-n-butylcopper with E-4-bromo-3-methyl-2-buten-i-ol acetate (6b_b) was also exam- 

ined. According to a literature report, 13 alkylation with a l l y l i c  rearrangement, rather than 

direct displacement of the acetate, is often the preferred reaction pathway in similar systems 

Using the same conditions for the coupling reaction described above for bromo alcohol 

6a, the corresponding bromo acetate (6b) afforded E-6-methyl-6-dodecene (7b, R=n-C4H9)7 in 

60% y ie ld :  bp (bath temp) 90-I05°C (2.7 mm); ~TMs(CCI4) 5.05 (broad t ,  J~6.5 Hz, C=CH), 1.57 

ppm (broad s, v inyl  CH3); >96% pure by VPC analysis. 14 Evidently a lkylat ion via d i rect  dis- 

placement is the favored reaction pathway in th is system. 

In view of the i r  fac i le  preparation from isoprene, alcohol 6aand i t s  acetate derivat ive 

(6b) serve as at t ract ive precursors for funct ional ized olef ins of general structure 7a and 

t r isubst i tu ted olef ins of structure 7b respectively. 
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