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ABSTRACT
/—\. HO R* s"Bu R% R?
S 1. "BuLi R s Fe(acac)s, MeMgl |
T -
] o2 2, R*cor* R’ Q‘\ R N 5

Treatment of propargylic dithiolanes with

"BuLi followed by a carbonyl electrophile yields the corresponding propargylic dithioacetals. Upon

treatment with 1 equiv of Fe(acac) 3 and excess MeMgl, elimination of SR and OH moieties from 8 affords the corresponding olefins in satisfactory
yield. Benzylic dithioacetals behave similarly. The reaction can be considered an alternative of McMurry coupling of two different carbonyl

equivalents.

Elimination of two vicinal heteroatom substituents X and Y materials are readily accessible. Elimination of vicinal
provides a useful regio- and stereoselective protocol for the dihalides? Corey—Winter reactior? and deoxygenation of

synthesis of olefind.” This kind of transformation would

epoxide$ are well-documented. Alternatively, the hetero-

be particularly practical if the heteroatom-substituted starting atom-containing precursors can be generated in situ from
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the corresponding carbonyl compounds. Wittig and Horner
Wadsworth-Emmons reactionsPeterson olefinatiohand
Kociensky-Julia synthesis ofrans-olefins/ inter alia, are
typical examples. It is known that @thioalkoxy alcohol
can be conveniently obtained from the reaction of a sulfur-
stabilized carbanion with a carbonyl compoung8imulta-
neous elimination of vicinal thioalkoxy and hydroxyl groups
leading to the formation of olefin has been sporadically
explored? It is known that a carbonsulfur bond can be
activated by a low valent transition metal catafifdilumer-
ous examples of-heteroatom elimination of a-metak
alkyl complex or intermediate under various conditions are
known1t12We recently reported that activated dithiolanes
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undergo ring-opening reactions selectively with an organo- ||| || Q@R I

lithium or organocopper reagent to give the corresponding
sulfur-stabilized carbanions which can couple with a range
of electrophiles314 When propargylic dithoacetals were

employed, the reactions have been applied for the synthesis

of substituted allene’, furansi® and pyrroles® It is
envisaged thap-thioalkoxy alcohol may be conveniently
synthesized by this transformation when a carbonyl com-
pound is used as the electrophile.

There has been an increasing use of iron catalysts for the

activation of C-X bonds in organic synthestélron catalysts
are known to promote cross-coupling reactions of vinylic
thioethers and thioesters with Grignard reag€ntsnd
reduction of carbor sulfur bonds®*°A ¢-iron—alkyl might
be involved. We felt that &-heteroatom elimination of such
o-iron—alkyl intermediate might also take place leading to
the formation of olefin. In this paper, we report a new
olefination reaction of dithioacetals with carbonyl compounds
via the iron-promoted elimination g¢i-thioalkoxy alcohols.
Reactions of benzylic dithioacetalwith "BuLi followed
by carbonyl compounds afforded the correspondirio-
alkoxy alcohol=2 in good yield. Treatment d with 1 equiv
of Fe(acag) and 5 equiv of MeMgl in refluxing toluene for
40—-48 h gave the corresponding olefiBsn moderate to
good yield (eq 1¥° Representative examples are summarized
in Table 1.
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Table 1. Olefination of Benzylic Dithioacetals

1. "BuLi or 4 n
I\ BuLi HO R _/—s Bu
R1><R2 2. R°cor* R1-NRe
1 2
(1
4 3
Fe(acac)s, MeMgl R R
toluene R’ ‘ R2
3
% yield of 2
R! R? R3 R? (dr ratio) % yield of 3
a Ph Ph H H 79 63
b Me H 920 82
c Ph H 61 72
d 4-MeOC¢Hy H 87 84
e Ph Me PhCH=CH- H 78 (3.0/1) 75
f —CsHio— 88 63
g Ph H PhCH=CH H 83%(2.0/1) 53

aE/Z = 6/1. E isomer was obtained after recrystalization from ether
pentanePt BuLi was used.

We have previously shown that aryl-substituted propar-
gylic dithioacetalst react with"BuL.i followed by treatment
with an aldehyde afforded regioselectively allenyl carbinols
5 which undergo cyclization upon treatment with trifluoro-

acetic acid to give corresponding trisubstituted furéfeq
2)'14,16

Bu"S\L
s s 1. "BulLi S TFA /di @
1 7\
AT 2-AFCHO A,vgc\l Ao A
R 'R
\>—Arz
HO
4 5 6

Strikingly, when an alkyl-substituted propargylic dithio-
acetal 72! was employed, homopropargylic alcot®lwas
obtained exclusively in good yield (eq 3). No allenylmethanol
derivatives like5 were detected from the crude reaction
mixture. Typical results are summarized in Table 2. It is
worthy to mention that a range of carbonyl electrophiles can
be used in this coupling reaction. However, longer reaction
time (e.g., 8 h) was necessary for the reactions with a bulky
aldehyde (e.g.8d). The discrepancy in selectivity of the
reaction with4 and with7 is unexpected.

Subsequent treatment 8fwith 1 equiv of Fe(acag)and
5 equiv of MeMgl afforded the corresponding enyrgem

(21) The aliphatic-substituted propargylic dithioacetalaiere conve-
niently obtained from the alkylation of the anion of the corresponding parent
dithioacetaldl 0 (cf. Huang, L.-F.; Lee, C.-F.; Tseng, J.-C.; Luh, T.&¢nlett
2006 3173). The details are described in the Supporting Information.
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Table 2. Enynes9 from Propargylic Dithioacetalg

I\ HO R* S"Bu
S_S 1. "BuLi R s/
IR‘& 3coR? 1
N 2. R%COR RN,
R
7 8
R, R® ©
Fe(acac)s, MeMgl |
e
toluene R % ,
R
9
% yield of 8 % yield of
R! R2 R3 R4 (dr ratio) 9 (Z/E)®
a Cy "Bu Pr H 88a 73 (32/1)
b Ph H 79 (6.1/1) 62 (22/1)
c Me Me 89 78
d Pr "Bu 1-Ad H 73 (3.1/1) 624
e Pr TMS Ph H 84 (7.1/1) 74 (20/1)
f "Bu "Bu Ph H 81(2.9/1) 63 (10/1)
g PhCH=CH H 81 (2.5/1) 774

aRatios are difficult to determine because of overlapping signals for
major and minor isomers$.Stereochemistry was assigned by NOE experi-
ments.¢ Products decomposed upon standing &t A.single diastereomer
was obtained.

good yield (Table 2). The reaction in general was stereose-

lective, Z-olefins being obtained as the major or the
predominant products when the secondary alcoBalere
employed. When propargylic ketordd was used, endiyne
9h was obtained in 52% yield (eq 4).

n
/\ HO S"Bu
S__S 1. "BulLi TMS—— s—/_
X 2. O N
\&HBU N,
S Bu
A
7b ™S 8h
11
79% (12/1) o |
TMS
Fe(acac)s, MeMgl —
toluene //
529
% "Bu
9h

Reaction of allylic dithioacetal2 under the same condi-
tions afforded a mixture of diastereomér3(dr = 5/1) (eq

5). Aliphatic substrates, however, underwent different kinds

of ring-opening processes to give a mixture of prodétts.
It is known that homopropargylic alcohols may react with
MeMgl in the presence of Fe(acatd give the correspond-
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SBu
M I
S__S 1. "BuLi Pr OHS
gy , (5)
U 2.PrcHO gy
73%
12 13

ing methylated products. As shown in Table 2, none of
methylated products were formed under these reaction
conditions. Although the actual mode of the iron-promoted
olefination is not clear at this stage, the benzylic or
propargylic carbon-sulfur bond may react preferentially with
low valent iron reagent. Elimination of thfeoxygen moiety
might then take place to give the corresponding olefin.
Presumably, this oxygen species might bond to iron and the
low valent iron cannot be regenerated under the reaction
conditions. Indeed, attempts to use subequivalent of Fegacac)
for this transformation gave low yield of product. The high
stereoselectivity in the olefination process might be attributed
to an equilibrated intermediatiel (eq 6) which would lead

to a thermodymically more stabléolefin.

O H "OH
R*— Fe R*—X Fe
R! ’ R ©
A 5 A )
R R
143 14b

In summary, we have demonstrated a new olefination
reaction by coupling of a carbonyl compound with a
dithioacetal. A range of substituted alkenes and enynes can
be readily obtained by this protocol. The reaction can be
considered as an alternative of McMurry-type coupling of
two different carbonyl equivalents to give the corresponding
olefins. The in situ generated low valent iron reagent may
serve as a useful reagent for the activation of cartsurifur
bonds and for the elimiation ¢f-thioalkoxy alcohols.
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