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A CONVENIENT METHOD FOR THE SYNTHESIS OF HOMOALLYL ALCOHOL
USING A NEW DESULFONYLATION METHOD

Hiroshi KOTAKE*, Taku YAMAMOTO, and Hideki KINOSHITA

Department of Chemistry, Faculty of Science, Kanazawa University, Kanazawa 920

2-Tosyl homoallyl alcohol obtained by the reaction of allylic
p-tolyl sulfone with aldehyde was found to be easily desulfonylated
to homoallyl alcohol by the use of Pd(PPhz), as a catalyst and

hydride ion as a nucleophile, without any side reactions.

Allylic sulfones have been proven to be very useful intermediates for carbon-
carbon bond formation via the sulfur-stabilized carbanions and effectively used
in synthetic chemistryl).

In connection with our continued interest to extend the synthetic utility of
sulfonesz), we now investigated the reaction of allylic p-tolyl sulfoness),
which were easily obtained from allyl esters and sodium p-tolylsulfinate in the
presence of Pd(PPh3)4, with a variety of aldehydes and found that treatment of
the lithium salt of allylic p-tolyl sulfone (1) with aldehydes afforded exclusive-
ly the regioselective product, 2-tosyl homoallyl alcohols (2) in good yields as

shown in Table 1.

RI n-BuLi RL R- CHO RL Ts “Ts RE
z/k\/ﬂ\ B 2,}4%7\ —_— 2,}\y)\v/OH B 2/k§y’\«’OH
R Ts R Ts R R R R
(1) (2) (3)

The reaction was carried out as follows: to a solution of cinnamyl p-tolyl sul-
fone(272 mg, 1 mmol) in dry THF(5 ml) was added a hexane solution of n-BuLi(l.1
eq.) over 5 min at -78°C under N,. After stirring for 1 h at -78°C a solution of
1-nonanal (156 mg, 1.1 mmol) in dry THF(3 ml) was added to it. The temperature was
gradually raised up to -25°C over a period of 5 h. Then, the reaction mixture was
worked up and a crude product was purified by preparafive TLC (hexane :AcOEt=5:1 V/V)

to give the desired product(2b) in 90 % yield.
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Table 1. The Reaction of Allyl p-Tolyl Sulfones with Aldehydes
Rl R3 . Rl R3
l) n'BuLl OH
———
RZN\TS 2) R4-cHO RZ7Ts "
(1) (2)
rl R2 R3 R4 Temp (°C) Time (hr)  Yield(2a-e)0) (%)
H Ph H Ph -78--40 5-6 84 (2a)
H Ph H CH3(CHp),  -78--25 5 90 (2b)
H H PhCH, H -78-0 3 82 (2c)
H Ph PhCHZ H -78-0 3 86 (24d)
CHS CHS PhCH, H -78--20 4 85 (2e)
Table 2. Preparation of Homoallyl Alcohols
1 1
R* Ts R NaBH4 R R
RZN\(OH 5 mol% Pd(PPh3), RZMOH
(2) (3)
Tosyl alcohol NaBHy Reaction condition?) Product
Run Yield(%)
(2a-e) (eq.) Temp (°C) Time (hr) (3a-e)7)
Ph OH Ph OH
1 M (2a) 7.3 -35-0 6 \/\/< 75
Ts Ph Ph
Ph OH Ph OH
2 (2b) 7.3 r.t. 0.5 \/\/< 81
Ts (CHy)7CHz (CH3) 7CHz
3 ﬁ(\on (2¢) 7.3 0 1 /Y\OH 91
Ph” Ts Ph
Ph Ph
A \/><r\OH (2d) 5.5 0 2 OH 91
Ph s Ph
Ts
5 /\j\/OH (2e) 14.6 20 5 W\OH 72
Ph Ph

a)

The mixed solution of THF-i-PrOH(2:1 v/v) was used as solvent except

for run 5, in which THF-EtOH-i-PrOH(5:2:2 v/v) was used.
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Next, we tried to convert the resulting tosyl alcohols(2a-e) to the correspond-
ing homoallyl alcohols(3) using a reagent such as A1(Hg)4), Na(Hg)S)or Li-EtNHzg).
Unfortunately, in every case these desulfonylation procedures were accompanied
with migration of double bond or retroaldol reaction.

Recently, Trost et al. reportedg)that treatment of the allyl sulfone with
palladium(0) complex in the presence of nucleophile led to a smooth alkylation.
Apparently the sulfonyl group serves as leaving group in this nucleophilic dis-
placement. This fact suggests that this reaction may be used as a desulfony-
lation reaction if hydride ion is used as a nucleophile. Based on this assump-
tion, we investigated the conditions and finally found a new effective desulfony-
lation of allyl sulfones without any migration of double bondlo)or retroaldol
reaction by the use of NaBH; as a hydride donor.

A typical experimental procedure for the detosylation of tosyl alcohol is as
follows: to a mixed solution of 2-benzyl-4-phenyl-2-tosyl-3-buten-1-01(152 mg,
0.388 mmol) (2d) and NaBH4(21 mg, 5.5 eq.) in THF(3 ml) and isopropyl alcohol(2 ml)
was added dropwise a solution of Pd(PPhz)4(21 mg, 5 mol%) in THF(1l ml) at 0°C
under Nj. After stirring was continued for 2 h at 0°C, the reaction mixture was
quenched with KCN followed by extraction with ether. The ether extract was dried
over NaZSO4 and evaporated to dryness in vacuo. - The resulting residue was sub-
jected to preparative TLC(silica gel, hexane-ethyl acetate=5:1) to give f-ben-
zyl-§-phenylhomoallyl alcohol(2-benzyl-4-phenyl-3-buten-1-0l1) in 91 % yield as
a colorless oil. Various types of homoallyl alcohol were prepared by this

method in good yields as shown in Table 2.
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