
10 Chimia 37 (1983) Nr. 1 (Januar)

Kurze Mitteilungen
Maximalumfang: 6 Schreibmaschinenseiten (alles inbegriffen). Bis zum 1. des Monats bei der Redaktion eingehende Manuskripte 
können günstigenfalls im folgenden Monat veröffentlicht werden.

SCOOP Y and Oxirane Reactions: 
a-Li thio-Ylids vs. Conventional Ylids*

* Received by the editor November 11, 1982.
Die Arbeit wurde vom Schweizerischen Nationalfonds zur 
Förderung der wissenschaftlichen Forschung, Bern, in dan­
kenswerter Weise unterstützt (Gesuche Nr. 2.128-0.78 und 
2.885-0.80).

** Correspondence to Prof. Dr. M. Schlosser

Manfred Schlosser**,  Huynh Ba Tuong, Johannes Respondek, and Bruno Schaub
Institut de Chimie organique de l’Université, Rue de la Barre 2, CH-1005 Lausanne

Abstract
Described for the first time in 1966, a-lithio-triphenyl-phospho- 
nio-ylids have so far played only a marginal role in synthetic 
chemistry and this may well remain their fate in the future too. In 
frara-selective or “three-dimensional” (SCOOPY) Wittig reac­
tions the conventional preparation of the “betaine-ylid” inter­
mediates is generally superior to the a-lithio-ylid approach. 
Ordinary ylids react smoothly with most oxiranes provided 
soluble lithium salts are present. Again the use of a-lithio-ylids 
can be avoided.

Recently, triphenylphosphonio-a-lithio-alkylids [1] (or 
“ylenids” [2]) have been rediscovered by American au­
thors [3], who recommend their use as “activated ylids”. 
In particular, three types of a-lithio-ylid addition reac­
tions were investigated: 1. to fenchone, a sterically most 
hindered ketone; 2. to aldehydes, opening a new access to 
betaine-ylids, the key intermediates in trans-selective and 
“three-dimensional” Wittig reactions [4], 3. to epoxides, 
considered to be not electrophilic enough to react with 
ordinary ylids. Although occasionally the a-lithio-ylid 
approach may indeed be competitive with or even 
superior to existing methods, we must warn not to overes­
timate its synthetic potential.
Fenchone easily combines with the PO-ylid obtained 
from methyldiphenylphosphine oxide upon deprotona­
tion with butyllithium. The Wittig/Horner-sequence is 
terminated by hydrolysis and treatment with potassium 
hydride or tert-butoxide [5] to afford 72% 1,3,3-trime- 
thyl-2-methylene-bicyclo[2.2. l]heptane 1.
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The a-lithio-ylid route to betaine-ylids 2 [6] is an opera­
tional reversal of their standard preparation by a-deprot- 
onation of a betaine/lithium-halide adduct [7], Whereas 
in the latter case phenyllithium, butyllithium or methylli­
thium suffice, sec- or tert-butyllithium are required to 
generate a-lithio-ylids. Even then no complete conver­
sion is achieved [8]. Are these inconveniences compensat­
ed by any distinct advantage? We hoped to use a-lithio- 
ylids as precursors to betaine-ylids bearing an electron­
withdrawing substituent in the a-position. They are 
inaccessible in the ordinary way, due to the instability of 
the corresponding betaine/lithium-halide intermediates. 
Thus, triphenylphosphonio-benzylid, -chloromethylid 
and -methoxymethylid were consecutively treated with 
^ec-butyllithium, benzaldehyde and water (or hydrogen 
chloride in ether, followed by potassium /eri-butoxide 
[7]). Stilbene, /?-chloro-styrene and /Tmcthoxystyrenc 
were produced in modest yield and only as (Z/£)-mix- 
tures.

Scheme 2:

Finally, the case of ylid reactions with oxiranes merits 
special attention. The literature, at first sight, appears to 
be contradictorious. On one hand, the inertness of ox­
iranes towards ylids is emphasized over and over again
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Table 1: y-Hydroxyalkyl-phosphonium salts 3 obtained after reaction between oxiranes and triphenylphosphonio-methylid

® 1 ©
(H5C6)3P-CH2-CH2-C OH X

R

mp[°C] yield3

R=R = H; X = Br
R=CH3;R'=H; X = Br
R = R'=CH3; X = I
R = CH3; R' = CH=CH2; X = B (C6H5)4

219-220 61%
251-253b 51%
171-172b 32%
183-185 56%

a Yields refer to recrystallized products, the purity of which was testified by combustion analyses. 
b Melting under decomposition.

[2,9]. On the other hand, several examples of successful 
ylid additions to oxiranes are documented [10], Actually, 
the apparent incongruity disappears as soon as one asks 
for the detailed reaction conditions. The addition takes 
readily place only in the presence of soluble lithium salts 
such as lithium bromide or iodide [11]. The interaction 
between the metal and the ring oxygen atom provides 
electrophilic assistance to ring-opening (push-pull- 
mechanism); the exceptional strenght of the developping 
O-Li bond constitutes the major driving force for the 
reaction.
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The few examples, summarized in the table, Concern ylid 
reactions with oxiranes having at least one unsubstituted 
methylene group in the ring. In such cases the ring-open­
ing proceeds particularly readily.
Branching at the reacting ylid or oxirane centers, how­
ever, does not seriously hinder the addition. Thus, triphe- 
nylphosphonio-ethylid and ethylene oxide combined 
smoothly to afford (3-hydroxy-1-methyl-propyl)-triphe- 
nylphosphonium bromide (4; 68%; mp. 233-235 °C), 
while triphenyl-phosphonio-methylid and cyclohexene 
oxide gave (traus-2-hydroxycyclohexyl-methyl)-tri- 
phenylphosphonium tetraphenylborate (5; 83%; mp. 
215-219 °C) [12],
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