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OLEFIN SYNTHESIS VIA.THE Li-DERIVATIVE OF N,N N' N'-
TETRAMETHYLDIAMIDES OF ARYIMETHANEPHOSPHONIC ACIDS

JQRDANKA PETROVA, SNEJANA MOMCHILOVA and MARKO KIRILOV
Faculty of Chemistry, University of Sofia, Bulgaria

Abstract The high erythro-stereoselective reaction of
Li-tetramethyldiamides of arylmethanephosphonic acids
with carbonyl compounds is used for synthesis of (2)-
alkenes by thermolysis of the erythro-adducts as well as
in acidie medis,

INTRODUCTION

It is known from the literature' that (Z)-alkenes are

rather difficulty accessible by the Horner-Emmons reac~
tion, because it proceeds in a highly (E)-stereoselective
manner. (Z)-Alkenes can be obtained by resolving diaste-
reomeric mixtures of hydroxyphosphonamide2 or phosphin-
oxide3 adducts, followed by sitereospecific olefination of
the erythro-adducts or their alkaline salts. This approach
hovever is not suitable in most of the cases, because the
stereoselectivity is lost when Ar or other conjugated
groups are in «-position to the PO group.

RESULES AND DISCUSSION

We found that a large number of (Z)-stilbenes as well as
B -mono and disbstituted styrenes can be easily obtained
in high diastereomeric purity by achieving a high erythro
diastereoselectivity (95-9%) of the reaction between the
Li-reagent of tetramethyldiamides of arylmethanephospho-
nic acids and carbonyl compounds, following by stereospe-
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cific olefination of the erythro-adducts. This way, the

corresponding (Z)-alkenes were obtained in good yield amd
high (Z)-diastereomeric purity (95-99%)4-6,

0 - 1) R'COR? 1
X'\H + 2 . x"\%—CH—Ar
xz/P—CH-—Ar Li 2)H20 X‘Z/ | R1
1-Li HO‘C<R2
3.4
3.5 X'=x?=Me;,N
4.6 X'=x2=Et0 ArCH=CR'R?
2.6
3 R?=H enythro/threo =95/5
5 R2=H Z/E=95/5
SCHEME -1,

We studied also the interaction of the Li-reagent with ke-
tanes. The yields of the olefins, obtained by Horner-
Emmons reaction are very low in the cases of enolyzable
ketmnes6. We studied the reaction with some alkanones,
cyclealkanones, arylalkyl and diaryl ketunes7. Further,

by thermal olefination of the adducts the corresponding
alkenes were obtained (60-80% yields). Thus the described
reazction represents a convenient synthetic pathway for al-
kenes even from enolyzable ketones,

Recently we succeded to stop the reaction of Li-derivative
of diethyl ester of phenylmethanephosphonic acid (Scheme
1, X'=X2-E40) with carbonyl compounds gt .the sldol stage.
The stereoselectivity is low, with some ketones threo iso-
mers predominate, Our results show that when X1=X2£Me2N
the erythro-adducts 3 are thermodinamically controlled
Products in contrast to meny other cases of the Wittig-
Horner reaction, This unexpected fact was confirmed by
the complete. conversion of the threo-isomer into erythro
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in conditions of thermodinamic control, i.e.

B (]
threo-3 uli > threo-3-Li __, 1-Ii + 2___ erythro3

This result was explained with the formation of @very sta~"
ble complex of 4-coordinated Li* in the metal derivative
of erythro isomers du to a. chain-polymer association

(Fig, 1).

{
0-
Li
. Me,N N
MQZN\P,,./NMGZ MQ§N>§/O . +_/THF

L
A A 5 INTHE
H Ar H Ar

erythro - 3-Li threo~ 3-Li
FIGURE 1, ©Possible conformations of 3-Li

The relative configurations and favoured conformations of
the isolated adducts were determined by NMR and IR spec-
tral data., On the bases of IR-spectra in deluted (10-3M)
0014 solution and the vicinal H-H coupling constant as
well as the H-P coupling constants it is concluded that
the erythro-isomers exist preferably in conformation Et’
i.e. Emi> E, and E3.(Figure 2).For threo-isomers the pre-
ferable conformation depends on the substituents in the
benzene ring of the starting aldehyde. For unsubstituted
or p-substituted threo-isomers T1> T2>) T3. In the cases
with ortho substituents as well as in the case of the
adduct with acetophenon the part of the conformation T2
increases., On the basis of the J constanivalue for the

methyl group (3JCH=6.4 Hz) and taking into account the
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Carplus dependence of J on the dihedral angle, it canbe
assumed that T, T1§>T3°8

(MeyN),P=0~. _-0=PINMey,
H 0’ Yo Ar’
H Ar H Ar
Ar'
E, E2

H,\»O =P (NMey), (Me,NJ,P=0-. (MGZN)2P=O

0 H Ar’ H Ar’

H Ar H Ar H Ar
Ar’ H H

T T T3

FIGURE 2, Possible conformations of erythro and
threo-3

In all experiments for synthese of Z-alkenes we applied
the Corey elimination proeedure as é?econd stage of the
carbonylolefination, The high temperature,required in
this stage, is a shortcoming in thermal olefination. For
that reason we studied the olefin formation in acid me-
dium?. We found that in aqueous hydrochloric acid in all
cases the reaction proceeds not stereospecifiecally. In
ethanol in the presence of hydrochloric acid at room tem=-
perature or at reflux, however, practically pure cis-al-
kenes were obtained, that is Z-stereospecific olefin for-
mation takes place (Scheme 2). The Z-stereospecific clea-
vage probably proceeds as syn elimination via cyclic in-
termediate. In this case the acid probably increases the
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25% aqHCl

Q a) 10°C = Ar-CH=CH-2'
(Me,N), P—CH Ar b} room.temp. 2)+(E)-5
HO-CH-A 25% aqHC! EtOH
0 » Ar-CH=CH-Ar’
erythro-3 a) 78°C -

b) room. temp.

SCHEME 2,

electrophility of the phosphorus atom (Scheme 3.)., This me=-
chanism for the olefination in ethanol is in accordance
with the data of our preliminary experiments on the Kki-
netics of the reaction, The high negative value of the en-
tropy of activation AS = =18 kJK 1mol -1 proves a mecha-
nism with formation of ecyclis.intermediate,

0 R OH
(MeoNi; P—CH-Ar _H (MezN)zP CH-Ar
HO-CH-Ar’ o CH Ar’
erythro—-3
JOH _OH
(MeZN)ZP—CH Ar (Mo N, BCH—Ar
-«— [ —s (Z)-5
HO CH —Ar’ HQ*CH—Ar’
SCHEME 3,

It was experimentally pro ed that the direct isomerisati-

on Z-stilbene &— E-stilbene does not take place in the
reaction conditions.
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