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Summary. An acid catalyzed rearrangement of vinylcyclopropenyl- 

carbinols into vinylallenic alcohols and divinyl ke- 

tones ( of the monoterpene series) is discussed. 

The cyclopropylcarbinyl-homoallyl rearrangement has been investigated in 

considerable detail'. In contrast to that, the related transformation of 

cyclopropenyl derivatives still remains practically unexplored, cf. 2,3. We 

report here three examples of the title rearrangement illustrating at the 

same time a new synthetic way to conjugated allenic alcohols as well as to 

divinyl ketones (Scheme). 

Reaction of the Li salt 1 (prepared by deprotonation of dimethylcyclopro- 

pene with 1.0 mol equiv. of IDA in the presence of 1.05 mol equiv. of TMEDA 

at -20' for 1 h in hexane-THF solution, 6:l) with THE' solution of aldehydes 

2 or 2 at -30' for 5 min gives rise to the respective carbinols 5 or 2 in 

+C$ yield. The carbinol fi was prepared similarly from trimetbylcycloprope- 

nyl lithium 2 and methacrolein 2. Found for g4y5: b.p. 53'/2 mm Rg;ng2 1.4621; 

s 24: 1.11, 1.17 (bs, 6H, Cg3), 1.71 (bs, 6H, (X3), 5.19 (bs, 2H,C;OH, 

I$=C)6, 6.87 ppm (bs, IH, cyclopropene E&C). Found for z4*5: b.p.49'/1 mm Hg; 

ng' 1.4641; 5 ;g4: 1.13, 1.17, 1.58 (bs, 9H, Cg3), 1.70 (bd, J=6 Hz, 3H, 

C~3CH=C), 4.91 (bs, IH, CEOH), 5.52 (bq, J=6 Hz, IH, I$=C), 6.94 ppm (bs, 

IH, cyclopropene E&C). Found for g4,5: b.p.55'/2 mm Hg; n$C 1.4588; zgg4: 

1.08 (bs, 6H, (X3), 1.74, 2.01 (bs, 6H, Cg3), 4.76, 4.86 (bs, W, H2C=C), 

4.96 ppm (bs, IH, CZOH). 

Vinylcyclopropenylcarbinols 5 or 2 in TRF when treated with 3% HC104 

(0.2-0.3 ml per IO ml of the 5% carbinol solution) at room temperature for 

Nlh (TIC monitoring) affordd2:l mixtures 7 of the corresponding vinylalle- 
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nit monoterpenols 2 or IO and the known vinylallyl ketones x8 or 2' - in 70- 

9@% yield. The separation of the mixtures was achieved by flash chromatogra- 

Phy'O on silica gel (gradient elution from hexane to hexane-ether, 7:3 v/v). 

Found for 24y5: b.p.61°/1 mm Hg; n$' 1,4998;@$4: 1.28 (s, 6H,Cg3), 1.72, 

1.76 (bs, 6H, (X3>, 5.48 (bd, J=ll Hz, IH, &C6), 5.52 (d, J=9.5 Hz, lH, R-C31, 

6.01 ppm (dd, J=ll and 9.5 Hz, IH, I+C5). Found for z4,5: b.p.58'/1 mm Hg; 

ng' l.5035:~cc1 TMs4: 1.30 (s, 6H, (X3), 1.65 (bs, 3H, Cg3>, 1.70 (d, J=7 Hz, 

3H, C~3CH&), 5.48 (bq, J=7 Hz, IH, +C7), 5.50 (d, J=7 Hz, lH, +C3), 

5.90 ppm (d, J=7 Hz, E&C5). Found for z5: b.p.72'/5 mm Hg; s 34: 1.61, 1.73, 

1.85, 2.10 (bs, 12H, Cz3), 2.96 (d, J=7 Hz, X-I, Cz2), 5.22 (bt, J=7 Hz, IH, 

E&C,), 5.90 ppm (bs, IH, E-C,). Found for u5: b.p.52'/2 mm Hg; s E4: 1.59, 

1.85, 2.11 (bs, 9H, (X3>, 1.65 (d, J=7 Hz, 3H, CH3CH=C), 2.93 (bs, 2H, CE2), 

5.27 (bq, J=7 Hz, IH, 11_c7>, 5.99 ppm (bs, lH, 11_c3>* 

Under the above conditions carbinol fi nearly quantitatively rearranges 

into the separableN5:l mixture 7 of vinylallenic alcohol 11 and conjugated - 

dienone B, respectively; The expected vinylallylic isomer 14 could not be - 

found, probably due to its fast prototropic isomerization. Found for lz4,5: 

b.p.47'/1 mm Hg; n$' 1.5032; g4: 1.30 (S, 6H, Cg3), 1.73, 1.78 (bs, 6H, 

(X3), 4.78, 4.86 (bs, 2H, H2C=C), 5.84 ppm (dd, J=2.5 and 2 Hz, IH, E-C5). 

Found for 14$s5: b.p. 65'/5 mm Hg; nE" 1.4902;$;g4: 1.75 (bs, 9H, (X3), 

1.89, 2.12 (bs, 6H, Cg3), 5.99 ppm (bs, IH, gC=C). 

The initial resonance stabilized divinyl carbonium ion 2 is probably 

responsible, cf. 2,3 , for the rearrangement discussed I1 (Scheme). Disrotatory 

cleavage of the cyclopropene C-C bond in one of the forms of 2 would lead 

to the allylic carbocation 16 which further 12 to the observed fi- - collapses 

nal products q-14/14a. It should be noted that the carbonyl compounds 12 - -- - 

14/14a may be formed, at least partly, -- from the allenic carbinols 2-a via 

the common cation 16. Indeed, we found (Scheme) that the rather unstable 

2-2 give moderate yields of the respective ketones 12-14a under the condi- -- 

tions employed for the isomerization of alcohols 6-8. The same transforma- -- 

tion of related allenic alcohols was described earlier 13 . 
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Scheme 

I-2 3-2 6-8 12-14 -- -- 

I:R=H 3:R,=H,R2=R3=Me 6_,9_,Q: R=RI=~, R2=R$le; 

gR=Me 5: R,=R2=MerR3=)1 7, 1-0, !I: R=R,=H, R~=?&=Me ; 

,5: R,= tit?, R2=R3=H 8, j<, 14: R=R,=Me,R2=R3=H 

!f!hus , the cyclopropenylcarbinyl-allenyl rearrangement represents a 

simple way to vinylalleuic alcohols and isomeric divinyl ketones starting 

from cyclopropenes. Examination of the synthetic value of this approach to 

some other unsaturated isoprenoids is presently in progress in our laboratory. 
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