Communications

Useful New Organometallic Reagents for
the Synthesis of Allylic Alcohols
by Nucleophilic Vinylation

Summary: trans-1-Tri-n-butylstannyl-1-propene-3-tetra-
hydropyranyl ether (1), available in one step from propar-
gyl tetrahydropyranyl ether, allows the generation of the
vinylic nucleophiles 2 and 5; these reagents can be used for
the extension of chains, the addition of a vinylic appendage
by conjugate addition to an enone, or for ring formation.

Sir: For some time it has been clear that a method for the
nucleophilic introduction of the trans-CH=CHCH;OH
unit would be of considerable utility in synthesis. For ex-
ample, such a process could allow the expeditious synthesis
of medium-large rings from 1,n-dihalides by sequence A
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using the previously discovered cyclization of bis allylic ha-
lides under the influence of nickel carbonyl,! or the intro-
duction of a highly functionalized appendage by conjugate
addition to «,8-enones.2? We report here on a readily avail-
able organometallic reagent, trans-1-tri-n-butylstannyl-1-
propene-3-tetrahydropyranyl ether (1), which allows the
realization of this methodology. Applications are presented
to chain extension, ring appendage introduction, and ring
formation operations, including a new synthetic route to
the biologically interesting 11-deoxyprostaglandins.

The vinyltin reagent 1 was readily prepared from propar-
gyl tetrahydropyranyl ether.3® Reaction of 1 with 1 equiv
of n-butyllithium in tetrahydrofuran (THF) at -~78° for 1
hr resulted in complete formation of the lithium reagent 2.
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1, Met = n-Bu;Sn
2, Met=Li

5, Met = Cu—C=CCH.

ROCH,CH==CH(CH,),CH==CHCH,0R
3, R=THP
4, R=H

The effectiveness of 2 as a nucleophilic vinylating agent
was demonstrated by reaction with 1,8-dibromooctane to
afford the THP ether 3 in 85% isolated yield. From 3 the
diol 4 and cyclotetradeca-1,5-diene (trans,trans) can be ob-
tained in high yield according to scheme A.!

Reaction of the lithio derivative 2 in THF with 1 equiv of
1-pentynylcopper” (—78°, 60 min; —50°, 10 min) afforded a
red-orange, soluble mixed Gilman (cuprate) reagent 5
which has proven to be a highly reactive and useful inter-
mediate for synthesis. Using only 1.05-1.1 equiv of this re-
agent, the conjugate adducts 6-8 were obtained from the
corresponding «,5-enones as indicated (conditions, yield).
In addition, the vinylated product 9 was prepared from 2-
cyclopentenone (reaction at —78 to —50° for ~2 hr, isolated
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Z CH,0THP
8, R = H (—78° for 75 min, 85%)
7, R =CH, (=78 to —20° for 2 hr, 84%)
H ‘

\

CH,0THP
8, (—78 to —20° for 15hr, 71%)

yield 80%). These intermediates have been converted in a
variety of ways to useful and otherwise less accessible com-
pounds. An illustration of such utility is provided herein
for the adduct 9 which can be converted to 11-deoxyprosta-
glandin E; (16) as shown in sequence B. The allylic alcohol
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10, obtained by hydrolysis of the tetrahydropyranyl ether
9, was converted to the allylic mesylate 11. Reaction of 11
at 0° for 5 min with potassium tert-butoxide in THF gave
the vinyleyclopropane 12 in nearly quantitative yield (car-
bonyl, 1730 ¢cm™!). Thermolysis of 12 by evaporation at
0.2-mm pressure through a 33-cm column heated to 600°
(packed with chips of leaded potash glass) afforded ketone
13.8 Reduction of this bicyclic ketone with sodium borohy-
dride in methanol at ~40° afforded alcohol 14 stereospeci-
fically. Treatment of 14 with osmium tetroxide-sodium
metaperiodate effected fission of the double bond. The re-
sulting material when treated with methanol containing a
catalytic amount of boron trifluoride etherate afforded the
aldehyde 15 and the epimer at C* (65% yield from 14). Ex-
posure of the mixture of epimeric aldehydes ['H NMR
peaks (CDCl3) due to CHO at 6 9.68 and 9.58] to 1,5-diaza-
bicyclo{5.4.0]undec-5-ene (1 equiv) in methylene chloride
(12 hr at 25°) converted it to a single isomer (5 9.58), the
more stable 15.° The transformation of 15 to 11-deoxypros-
taglandin E; is readily effected as described previously.1?
The simple preparation of reagent 1 and its use for both
direct displacement (via the lithium derivative) and conju-
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gate addition (via the copper derivative) under very mild
conditions makes this the method of choice for the intro-
duction of a trans allylic alcohol group to a wide variety of
molecules.!!
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