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sequential treatment of 9a with MgBrz at room temperature 
followed by 1 equiv of CHSMgI at -70 OC; the isolated yield 
of l l a  in this case was 80%. 

The present method of cyclobutanol formation from ep- 
oxides complements and significantly extends that described 
earlier by Stork and coworkers.l An important aspect of the 
results described herein is that either three- or four-membered 
rings can be obtained from the same starting materials. Pre- 
liminary results in the sulfone series indicate that our condi- 
tions, LDA or CH3Mg1, respectively, can be used to synthesize 
either four- or five-membered rings.14 
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A New Acetylene Synthesis. Junipa l  

Summary. A new acetylene synthesis involving the reaction 
of 3,4-disubstituted 4-halo-2-pyrazolin-5-ones with aqueous 
NaOH in the presence of K3Fe(CN)G was applied to the 
synthesis of junipal [5-(l-propynyl)-thiophene-2-car- 
boxaldehyde]. 

Sir: The reaction of 3,4-disubstituted 4-halo-2-pyrazolin-5- 
ones 1 with aqueous NaOH affords a mixture of isomeric 
a&unsaturated carboxylic acids 8 (Scheme I).I A previous 
investigation firmly established the intermediacy of the aza- 
cyclopentadienone 2 en route to the acids 8;* however, the fact 
that an isomeric mixture was obtained in which the Z isomer 
(inversion at  C-3) has thus far always predominated is in- 
consistent with the proposed vinyl carbanion intermediate 
72,3 since such an intermediate should protonate in a protic 
milieu much faster than invert and thereby give the E isomer 
(retention at  C-3). We recently suggested the following al- 
ternate mechanism3 to explain the lack of stereoselectivity: 
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extrusion of nitrogen from the vinyl diimide 3 to give a con- 
figurationally unstable vinyl radical (e.g., 4) which can then 
capture a hydrogen atom to give the isomeric acids 8. We now 
report evidence in support of a radical mechanism for the 
conversion of 1 to 8, and a modification of the reaction which 
provides a novel synthesis of disubstituted acetylenes under 
mild conditions. 

If an intermediate vinyl radical 4 were generated with a 
sufficient lifetime to permit electron abstraction by an ap- 
propriate oxidizing agent, then a vinyl carbonium ion 5 might 
result which could then suffer loss of COz to afford an acety- 
lene 6. Indeed, the addition of the chloropyrazolinones la-e 

Table I. Acetylenes from the Reaction of 4-Chloro-2- 
pyrazolin-&ones with Aqueous NaOH-K3Fe(CNh 

Chloropyrazolinone I 

Ri R2 % 6a2b 

a Ph Ph 80 
b Ph Me 60 
C Me Ph 12 
d C-CBHII Me 25 
e -(CH~)IO- 18 

Yields represent pure, isolated products. Identified by 
comparison with authentic samples. 
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to an aqueous sodution containing 5 molar equiv of NaOH and 
2 molar equiv of K$e(CN)6 resulted in vigorous gas evolution 
with concomitant formation of the acetylenes 6a-e? As can 
be seen from Table I, this reaction is synthetically useful when 
the vinyl radical bears an aryl substituent (R1 = Ph). The 
diminished yields of acetylenes 6c-e (R1 = alkyl) probably 
reflects a decreased stability (and, hence, lifetime) for the 
corresponding radicals 4c-e. 

The synthetic potential of this procedure is exemplified by 
the synthesis of junipal(14): an odiferous constituent of the 
wood-rotting fungus Daedalea juniperina (Scheme 11) in 24% 
overall yield from 2-propionylthiophene (9).6 The key step of 
the synthesis, the oxidative decomposition of the bromopy- 
razolinone 12, proceeded in 66% yield to 2-(l-propynyl)thio- 
phene (13) which was then converted to junipal7 by standard 
procedures5b in 66% yield. 
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Ortho-Lithiation. A Regiospecific Route to 
Ortho-Substituted Aryl Ketones 

Summary: A method is described to convert N,N-dimethyl- 
benzamides directly into ortho-substituted aryl ketones via 
addition of RLi, followed by ortho-lithiation and reaction with 
an electrophile. 

Sir: To date a direct and general synthesis of ortho-substi- 
tuted aryl ketolnes from readily available starting materials 
has not been reported. The potential route via nucleophilic 
substitution of the appropriate diazonium salts is limited by 
the availability of the corresponding anilines. Moreover, such 
reactions may take a different course, such as the internal 
cyclization to cinno1ines.l Alternatively, direct electrophilic 
substitution of aryl ketones is a formidable problem a t  best. 
We here wish to report a practical approach to this problem 
based on heteroatom directed lithiation. The overall trans- 
formation, which is carried out as a one-pot reaction, starts 
with a tertiary benzamide and leads to the desired ortho- 
functionalized aryl ketones. 

Since dialkylbenzylamines can be lithiated in the ortho 
position,2 it was assumed that the tertiary amine in the tet- 
rahedral intermediate 2, generated by the addition of RLi to 
a tertiary arylcarboxamide, should also serve as an ortho- 
directing ligand for a subsequent lithiation. The reaction of 

la, X = C1 
b,X=H 

2 

-0 R n 

3 4-14 

intermediate 3 with an electrophile followed by aqueous 
workup then ought to produce the desired ortho-substituted 
aryl ketone. Tetrahedral intermediates of type 2 have pro- 
vided regiospecificity in the a-metalation of  thiophene^^-^ and 
furans: as reported by two separate groups. This superficially 
can serve as precedent for our postulate. However, since it has 
been well established that the a positions of five-membered 
heterocycles are generally deprotonated much more readily 
than benzenoid s y ~ t e m s , ~  it was by no means certain that the 
desired metalation could be realized. I t  was, therefore, not only 
of theoretical, but, as indicated at  the outset, of considerable 
practical interest to test the feasibility of this concept. 

The reaction works remarkably well, and, although the 
isolated yields are not spectacular,8 they are quite respectable 
considering the number of operations actually carried out. As 
indicated in Table I, the method is quite general in terms of 
the nature of both RLi (step 1) and the electrophile (step 3). 
It  should be pointed out that, in cases where the newly in- 
troduced ortho substituent E can serve as an internal nu- 
cleophile, cyclic products are isolated exclusively as docu- 
mented by entries 9, and 13. Another item deserving 
special attention is the high degree of regioselectivity attained 
in the preparation of 7. Whereas in principle deprotonation 
could occur in either of the two phenyl rings (R = C & , )  
during the metalation step (2), the rate-enhancing effect of 

9 

13 


