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Allylboranes were previously reported to give addition products with 

terminal acetyleneeIM3, allenes4andvinylethers5. It was of interest to 

studytheirbehavourwith regardto cyclopropenea, since the doublebond in 

the latter readily adds Grignard reagent8, whereasallylboranes display 

sometimes the properties of orgenometallio compounds7. 

We investigated the reaction of I-methylcyclopropene with triellylborene 

snd found It to proceed along the two paths: 

I II 

The first one (A) is a cis-addition of allyl- and allylboron fwents 

of triallylborene molecule to the double bond of cyclopropene, the boron atom 

being added to the unsubstituted carbon atom. The second way (B) involves the 

cleavage of the C2-C3 bond of the cyclopropene ring followed by allyl- and 

allylboron fragments addition to C2 end O3 respectively. 

It should be noted that all the three B-C bonds of triallylborene are 

able to take part in this reactIon, if cyclopropene is in exoess. 

The reaction 

into cooled (-70 

was carried out by introducing gaseous I-methylcy0qmopene 

to O'C) triallylborsne, the process being exothemio. 
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I-Methylcyclopropene containing 3-20% of methylenecyclopropane 

latter was shown to be inert toward6 triellylborane (20-140'). 

No. 24 

was used. The 

Distillation of the reaction product8 (ratio of initial compounde ItI) 

resulted in diallyl(I-methyl-I-allylcyclopropyl-2)borene (18, 50-60%, b-p. 

50-510/2 mm, I$' 1.4755). The atructura of borane I wae evidenced by the 

followin& 

@ 

A 

z$Q~~>Q~$ 

c3H5 c3B5 c3H5 OoH3 
XX30 OCH3 

I III IV 
VI 

One ellyl-B bond of borane I is rapidly cleaved by aotion of methanol 

to yield monomethoxyborane (1118, 61%, b.p. 38-400/2 mm, 4' 1.4545). The 

compound I (or III) wae refluxed with en excess of methanol (5-10 h) to give 

dimethoqborane IV8 (9C%, b.p. 60.5-61°/I0 mm, 4' 1.4351), PMR (CHC13, TW, 

F&o>* -0.38, -0.28, -0.25, -0.14 Cm& I H), 0.32-0.78 (m, H, 2 H), 

1.10 (cH3, 3 H), 2.08 (d, J=7 Hz, C-CH2-C=, 2 H), 3.57 (B-0(X3, 6 H), 4.529 

5.15 (m, CH2=C, 2 H), 5.35-6.03 (m, =CH-, I H). 

Oxidation of borane IV with hydrogen peroxide in alkaline solution eff01+ 

ded I-methyl-I-ellylcyclopropanol-2 <V8, 89%, b.p. 5&59°/lI mpI G2 1.4500), 

PMB (CHC13): 0.32-0.55 (4 bande.~;, 2 H), 0.89 0X3, 3 B), 2.13 (d, J= 

7 HZ, c-cH2-C. 2 H), 3.14, 3.19, 3.24, 3.30 (I><$ I H), 4.82-5.33 (m, 

CH2=C, 2 Ii), 5.56-6.17 (m, CWH, I H), 4.27 (O-H, I H). 

I-Methyl-I-ellyloyclopropane (VI) wee obtained by heating the compound IV 

with capric acid (114) at 130-180' (V18, 86%. b.p. 85-87'/742 mm, G2 I.4II8), 

PlyIR (CHC13, 8)s 0.26 (CH2-CH2, 4 H), 1.02 (CH3, 3 H), I.97 (d, J=7 Hz, m2-G 

2 H), 4.75-5.22 (m, CH2=C, 2 H), 5.42-6.19 (m, C=CH-, I H). 

No compounds of type II were iEolated. Their formation was proved in the 

following wey 



NO. 24 2155 

ppx.I=C~ 

“= CH3’\c’ 
I 

CH30H ~ + NWCH 

i: 
3 

%B 
or CH30D 

I\ 
II 

A crude mixture of pro&u&s of the reaction of triallylborsne with I-methyl- 

cyclopropene was refluxed for 5-G? h with an excess of methanol, giving af- 

ter distillation in vacua diene VII (20-4(X% yield) and borane IV @O-60$). 

The pure diene VII was obtained by reaction of allylmagnesiumchloride 

with 2-methylsllylbromide. IR-, PMR spectra as well as other physical proper- 

ties of pure diene are completely identical with those of the 

ned from II (b.p. 86-86.S”, I$ 2o 1.4190), PMR (CHO13,~)* I.67 

'X3, 3 H), 2.05 (9B2-, 4 H), 4.65 (d, 5~0.8 Hz, CH,=C:;, 

(m, fix.pc-c, 2 H), 5.40-6.10 (m, =CH-, I H). 

sample obtai- 

(t, JgI.2 Hz, 

2 H), 4.70-5.10 

Hydrogenation of diene VII (Pd-black) resulted in 2-mefhylhexaue. 

The location of the double bond In compouud VII at CI=C2 instead of C2=C3 

is due to ally1 rearrangement during elcoholysis v, as was demonstrated by 

means of alcoholysis with CH30D. PMR spectrum of diene VIIa (b.p. 87-89', 

nD 2I*5 1.4189) differed from that of VII only in the signal shape at 2.05 ppm 

(-C+CHD-, 3 H). 

As a result of the reaction of I-methyl-2-deuterocyclopropene with tri- 

allylboraue (1:2) followed by methauolysis of the reaction mixture, 2-methyl- 

3-deuterohexa-1,5-diene (VIIa, 3O-35%) and dimethoxy(I-methyl-I-ellylG=deu- 

terocycloprop-2-yl)borane (IVa, 50-6C%) were obtained. 

The ois-addition of allylboranes to the double bond of cyclopropene pro- 

ceeds along with ally1 rearrangement that is confirmed by formation of VIII 

in the reaction of I-methylcyclopropene with tri(2-butenyl)borane. 

Oxidation of borene VIII (H202, OK) gave carbinol IX8 (88% yield, b.p. 

64-65°/IImm, 4' 1.4566), PMR (liquid,&): 0.28-0.50 (m,B& 2 H), 0.72 
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+ B(C’9)3 

'CH34 , 3 H), 1.06 (a, J=7 Hz, 'X3-k 3 H), 2.10 b, CH-, IHI, 2.05-2.30 

(4 bands, -0-c-11, I H), 4.70-5.12 Cm, CH2=+, 2 H), 5.62-6.23 6% &H-v I HI, 

4.72 (O-H, 1 m. 

Ii+ 3 
‘~30H=-=5)3B 

SO2 ) 
OH- 
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2. 

3. 
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Allylboranee react with other cyclopropene compounds insimilarway. 
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