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The reaction of allylboranes with acetylene and its derivatives was 

earlier shown to proceed through three consequent stagesIB and to lead to 

derivatives of pentadienylborane (A> and I-boracyclohex-2-ene (B) or to the 

bioyclic compounds CC> depending on the conditions of the reaction, e.g. 

(A> (B) cc> 

I FbH 

R 
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CD> 

R = H, D, AlQl, Aryl, R'O, 

c3H5 I Allsl; X t H, OH 

The first stage of this reaction, oalled 

Me3Si, etc. 

‘~allylboron-acetylene condensa- 
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t ion” ? is a ols-addition of the ally1 and allylboron fragmnta of the allyl- 

borane ntoleoule to the triple bond of the aaetylene. The addition oocurs with 

allylio *arrangelaerLt? The prodwts of the condensation mre used to obtain 

different olaaaem of organic compounds, au& as penta-1,4-die~nee of type D4g6, 

unsaturated dials and alcohols, levuliuio aoid derivatives, cl~3,54iaubati- 

tutea oyelohexenes of type E-+3, eta. 

In the course of our subsequent researoh m found allylboranes to be able 

to react with activated olefint% Thus, as a result of the interaetlon of 

allylborams and vinyl ethers 1,4=dieuic compounds are foraped. 

On heating triallylborane with butyl vinyl ether at IIO-140°0 penta-I,& 

diem is obtained CIIa, b-p-26-27'C, 4' 1.3839), the yield being mom than 

80P(pertwo boron-allylbonde of the iuitialborans). 

R' 
$ 

R' 

t: 

RkC&-CH2-B= 
H\\ YCH\ 

l10-140° 
ROkib CH RO'CH CH 

+ c II 

CR2, CH2 
II 

CH2=CH-OR 
/\ L iB\ 

Ia I 
<OR 

R =C2Hg,n-C4~i IIa, R't H (809&) 

IIb, R'= CH3 (5055) 

At first the addition of the ally1 and allylboron fragment8 to the double 

carbon-oarbon bond aeenm to be realised to yield 2-alkoxypent-4-euyl-I-boraue 

(I) which gives diene IIa as a result of the j?J-ellmination of a B-CR-frag- 

mhnt. Thle type of p-elimination rqotion has been observed In the hydrobo- 

ration of vinyl alkyl ethe4ra7. 

The reaation of tri(2-butenylkmne8 with butyl vinyl ether affords j5-me- 

thylpenta-l&-dlene CIIb, b.p. 51052OC at 734 mm, II$~ 1.39681, the formation 

of uhloh shore that a rearrangenmt of allylic type (probably through eye110 

electron trwrer, Ia) takes plaoe in this proceae. 

Since only two B-c bonds take part in the above reactiona the ratio of 



No. 24 - 
2129 

vinyl ether to borsne must be l-2:1. The preparation of the compounds II is 

conveniently carried out in a distillation flask equipped nith a Hempel co- 

lumn, butyl vinyl ether being added to allylborane at 120-135°C. The diem 

II thus obtained distilled off into the reoeiver. Rhen using the lor boil&g 

ethyl vinyl ether, the reaction should be oonducted in a tube or m auto- 

claw. 

2-Methylpenta-1.4-diene (III, b.p. 57.5-5l3'C, 4' 1.4065) is obtained 

similarly from butyl v-1 ether and trimethallylborane as well aa Irr ths 

interaction of triallylborene and isopropenyl ethyl ether (the ratio 1.5~1, 

a sealed tube, 135-IWoO, 5 hrs, yield 7545%). 

PH3 
(C+(=$3B 

(Cs=CH4=$3B 
+ 1350 

CH2&H-CC4H9 SO-90% 75-85 I 
III 

cH3 

In the latter case diene III is separated from the unreacted isopropewl 

ethyl ether by shaking with 3% hydroohlorie a&d. 

The described procedure permits one to obtaInpunt l,&dienes sW no 

isomers were obserwd in all 48888 studied. 

The reaotion of triallylborane with 4,5-dihydrosilwn proceeds smoothly 

ewn at room temperature (for about 2 days), while at 80-%JO"~ it is comple- 

ted within minutes. Alkaline hydrolysis of ths products (IV or IVa) giws 

pure 4-~pethylhepta-3,ti-dien-1-01 (V, yield 75-W, b.p. 78-79°0 atgmm, 

40 1.4661, dc" 0.8781). 

cH3 
L+r-;Q + (cH~=cH~H~)~~ 
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The PMR spectrum (ThEi, r =O, ppm, 50$ solution in Ccl,): 1.66 (d, Jxl.5 cp6, 
3 H, CH3), 2.20 (q - two triplets, J=7 cps, 2 B, =C-CH2-C), 2.77 (d, J=7ops, 

2 H, =MH2-C=), 3.50 (t, J=7 cps, 2 H, eH2-O), 4.64 (8, 1 H, OH), 4.78- 

5.40 (m, 3 H, CH2=C, CGHS$ 1, 5.4G6.18 cm,1 H, C=CH). 

Hence the reaction of allylboranee with open-chain and cyclic vinyl 

ethers represents a convenient 

their funotional derivatives. 

method for the synthesis ofl,+dienes end 
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