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Abstract: We have found that (Z2)-nitro olefins or mixtures of (E)- and (Z)-compounds can be converted
to the pure (E)-isomers by treatment with catalytic amounts of triethylamine or polymer-bound
triphenylphosphine, respectively. © 1998 Elsevier Science Ltd. All rights reserved.

Nitro olefins are very useful and versatile building blocks in organic synthesis. Due to the strong electron withdrawing
character of the nitro group the double bond is highly activated for Michael additions as well as cycloaddition reactions.!
After transformation of the activated double bond the nitro group can be replaced by hydrogcn or reduced to an amino or
carbonyl group,3 respectively. The most popular method for the preparation of nitro olefins is the dehydration® of B-nitro
alcohols which are readily available by nitroaldol reaction.® However, in the case of nitro olefins bearing an alkyl group in
the a-p031txon to the nitro group, this method furnish mixtures of the (£)- and (Z)-isomers.
In the course of our synthetic work we developed a new method for the isomerisation o
isomers simply by treatment with catalytic amounts of a suitable nucleophile.

Table 1. Isomerisation of (E/Z)-Nitroolefin Mixtures into Purc (E)-Isomers (1a-1f) with Polymer-Supported TPP
R N7 - . NN 5]
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entry | educt R R’ E. 72 Nu time [h] | product? E.Z2 vield [%]€
(£'Z) (E)
1 la Me Pr 55:45 TEA 4 la - -
2 1a Me Pr 55 .45 TPP 20 la 100 : 0 100
3 1b Me (CH3);COOEt 90 : 10 TPP 20 1b 100 : 0 100
4 lc Et Pr 60 : 40 TPP 40 1c 100:0 100
5 1d Me Ph 80:20 TEA 24 1d 100 0 96
6 id Me Ph 80 : 20 TPP 20 id 106 : 0 100
7 le Ph Pr 80:20 TPP 20 le 90 : 10 100
8 1f Me SPh 0:100 TEA 17 1f 65:35 97
9 1f Me SPh 0:100 TPP 48 1f 65 : 35 100

4 Ratio determined by nmr spectroscopy, b For nmr data see reference 9, € All yields refer to isolated. pure compounds,
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subsequent dehydration of the nitro alcohols with DCC and CuCl in refluxing diethyl ether.2 The obtained (E/Z)-mixtures

were used for the nucleophile-mediated isomerisation and the change of the (/./Z)-ratio was monitored by nmr spectroscopy.

In our first attempt, a solution of la in dichloromethane was stirred with 0.1 eq. of triethylamine (TEA) at room

temperature (entry 1, Table 1). After 4h the (Z)-olefin was completely isomcerized, however, about 10% of the
- o £~

nonconjugated 2-nitro-3-hexene was formed as a by-product of the (E)-olefin due to a base-induced shift of the double
bond. This isomerisation is known to take place also when B-nitro alcohols arc dchydrated with methancsulfonyl chloride
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and TEA>Y and can be used for the synthesis of allylic nitro compounds from nitro olefins.8 To avoid this side-reaction we
used 0.1 eq. of triphenylphosphine (TPP) as a nucleophilic but Icss basic catalyst. For further improvement, polymer-
supported TPP (purchased from Aldrich) was applied to avoid the necessity of purification by distillation or
chromatography.? After 20h the pure (E)-olefin was obtained quantitatively (entry 2). This method can also be applied for
the stereoselective preparation of (k)-5-nitro-4-hexenoic acid cthylester 1b which we¢ nceded for our synthesis of
functionalized decahydroquinolines (entry 3).

As shown in Table I the stereoselectivity of the f/Z-isomerisation is retained when the methyl group in a-position is
replaced by the sterically more demanding ethyl group (1c¢) as well as by changing the aliphatic chain in B—position to
Avin t4 tha laals AL Aa:din Awncnna et T A S qoallo,
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ent with its nernendlcu!ar orientation in conformation A and B
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el
effective as a catalyst (entry 5 vs 6). This is in agrg@m
On the other hand, introduction of the phenyl group in a-position (le) or a phenylthio group in the B-position (1)!0 reduces
the stereoselectivity to an E/Z-ratio of 90:10 or 65: 35 respectively (entry 7-9). Wlth some selected examples we have
shown, that our new method for the stercoselective preparation of (E)-nitro olefins!! can be applied for a wide range of
substitution patterns on the double bond (linear alkyl in a-position and alkyl or aryl in B-position, respectively). In
combination with the very mild KF-induced nitroalodol reaction and dchydration of the nitro alcohol with DCC it is also
compatible with many other, espccially base sensitive functional groups.

The mechanism of this isomerisation should proceed via attack of the nucleophile to the activated double bond,
intcrconversion of the intermediate A to B and subsequent elimination of the nucleophile. Rotamer B and the corresponding
transition state of the elimination should be energetically favoured duc to the reduced allylic 1,3-strain (NO, and H in A vs.

NO,andRwB). e e
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NO + Nu O,N
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