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Summary. Activation of 2-alkyn-1-ols as their methanesulfonate esters and displacement with hy-
drazine furnishes the corresponding alkynyl hydrazine derivatives which undergo smooth oxidative
rearrangement with diethyl azodicarboxylate (DEAD) or 4-methyl-1,2,4-triazoline-3,5-dione (MTAD)
to form allenes.

As targets for chemical synthesis, (Z)-1,2,4-heptatrien-6-yne (1) and (Z)-3,5,6-octatrien-1-yne (2)
present two challenges: (1) stereospecific construction of the vinylallene linkage and (2) a require-
ment for methodology in the final stage which is compatible with the low thermal stability and high
reactivity of these compounds.! We describe herein the development of methodology which meets
these criteria and which may prove of general value in the preparation of allenes.

The formation of allenes and transposed alkenes upon hydridic reduction of conjugated alkynyl
and alkenyl tosyl hydrazones, respectively, has been rationalized as arising via sigmatropic rearran-
gement (with extrusion of dinitrogen) of a propargylic or allylic diazene intermediate (e.g. 5).2 Corey
and co-workers have recently developed a useful transposition sequence which, presumably, also in-

volves an allylic diazene intermediate, produced in this case by air oxidation of an allylic hydrazine.3
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We find that while propargylic hydrazines are similarly oxidized in air to form allenes, reaction is
much more rapid and efficient when diethyl azodicarboxylate (DEAD) or 4-methyl-1,2 4-triazoline-
3,5-dione (MTAD) is used as the oxidant.4

The transformation of the acetylenic alcohol 3 to the allene 6 is representative.5 Activation of the
hydroxyl group of 3 with methanesulfonyl chloride and direct addition of the resulting mesylate to a
solution of excess dry hydrazine in methanol at 0 °C afforded, afier extractive isolation, the corre-
sponding acetylenic hydrazine 4. A survey of several oxidants revealed the commercially available
azo compounds DEAD and MTAD as superior reagents in terms of rapidity and efficiency in oxidative
rearrangement of 4.6 Thus, treatment of an ice-cooled ethereal solution of 4 with DEAD (1.1 equiv)
led to spontaneous evolution of dinitrogen with formation of the allene 6 in 62% yield (from 3) after
flash column chromatography. A similar sequence of events transformed the acetylenic alcohol 87
into the allene 9 (70%) and the (racemic) secondary alcohol 7into allene 2 (48%).8

The latter example is notable for the high reactivity and volatility of the product allene and also
suggests that the method may find use in the synthesis of optically active allenes. This was demon-
strated with (R)-alcohol 10 (76 £2% ee), obtained by reduction of the corresponding ketone with (R)-
Alpine-Borane®9 Implementation of the standard protocol furnished the (S)-allene 11

({a]le = =176° C=1.26in acetone) in 81% yield.10 1H NMR analysis with the chiral shift reagent
combination Ag(fod)-Yb(hfc)z showed the product to be 75+ 2% ee, demonstrating that the

displacement-rearrangement sequence had proceeded with essentially complete stereospecificity.11

Experimental detail is provided in the procedure which follows.
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Experimental

Materials (R)-4-Phenyl-3-butyn-2-0l (76 2% ee) was prepared by the method of Midland et. al.9
Methylene chloride and triethylamine were freshly distilled from calcium hydride under dry nitrogen.
Methanesulfonyl chloride was purified by vacuum distillation. Anhydrous hydrazine in methanol
was prepared by addition of equal volumes of hydrazine (98%, Aldrich Chemical) and dry methanol
(reagent grade “anhydrous”) and was stored over 4 A molecular sieves for at least 24 h prior to use.
Diethyl azodicarboxylate (95%, Aldrich Chemical) was used as received. Reactions were performed

under an atmosphere of dry argon.

Method Methanesulfonyl chloride (0.714 mL, 9.23 mmol, 1.10 equiv) was added dropwise over 5 min
to a stirring solution of (R)-4 phenyl-3-butyn-2-0l (76 £2% ee, 1.225 g, 8.38 mmol, 1 equiv) and tri-
ethylamine (1.750 mL, 12.6 mmel, 1.50 equiv) in methylene chloride (15 mL) at 0 °C.12 After 5 min,
the ice-cooled reaction mixture was transferred via cannula to a solution of anhydrous hydrazine in
methanol (1:1, 30 mL) at 0 °C and the resulting solution was stirred at 0 °C for 24 h. The product solu-
tion was partitioned between half-saturated brine (60 mL) and 5% methanol-methylene chloride solu-
tion (2 x, 40 mL). After washing with brine (40 mL), the combined organic layers were dried with so-
dium sulfate and concentrated in vacuo. The liquid residue was dissolved in ether (20 mL) and the re-
sulting solution was cooled to 0 °C. Diethyl azodicarboxylate (95%, 1.53 mL, 9.23 mmol, 1.10 equiv)
was introduced by dropwise addition over 2 min and was accompanied by the evolution of dinitrogen.
After 5 min, pentane (100 mL) was added to the reaction mixture and the resulting solution was
washed with brine (100 mL) and dried (NasS04). Careful concentration of this solution in vacuo at

0 °C and purification of the residue by flash column chromatography with pentane as eluent afforded
(R)-(—)-1-phenyl-1,2-butadiene ([“]B = —176',C = 1.26 in acetone, 0.887 g, 81%)10 as a colorless

liquid. '"H NMR analysis with the chiral shift reagent Ag(fod)~Yb(Hfc)3 (allene: Ag: Yb = 1:2:1.5)
showed the product to be 75 £ 2% ee.11
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