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SYNTHETIC EXPLOITATION OF THE RING—OPENING OF 34~DINITROTHIOPHENE.
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Summary: (E,E)-1,4-Bis(diethylamino)-2,3~dinitro-1,3-butadiene
(2a), obtained from the ring-opening of 3,4-dinitrothiophene,
reacts with Grignard reagents in THF to give good yields of
1,4-disubstituted (Et, cy-Hex, Ph) 2,3-dinitro-1,3-butadienes
(3a-c) having almost exclusively (E,E) configuration.

In previous short communications from our 1aboratories1 we reported
on the isolation of some 1,4-diamino-2,3-dinitro-1,3-butadienes (2) from
the ring-opening reaction which 3,4-dinitrothiophene (1) undergoes by
treatment with primary and secondary amines (eq. 1l).

0N NO
2 2
Z/ \S + 2 RIR?NH ———» RIR2NCH=C(NO,)-C(NO,)=CHNRIRZ + Hps (1)

s
(1) (2) R! = alkyl, aryl
R2 =Rl orH
(2a) R! = R? = Et

The presence in (2) of nitroenaminic functionalities, whose synthetic
potentialities are well known,2 has prompted us to undertake a research
project eventually aimed to the utilization of the four-carbon skeleton
of (1) as a synthetic building block.
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Accordingly, while studies are still in progresp on reaction (1) in
order to both better define scope and limitation and optimize yields of
the ring-opening products (2), we report herein preliminary results on the
reaction of 1,4-bis(diethylamino)-2,3-dinitro-1,3-butadiene (2a) with some
Grignard reagents.

Results and Discussion

Compound (2a) was obtained through a very simple procedure3 and in
good yield by treatment of 3,4-dinitrothiophene in EtOH at 0°'. In the 1y
NMR spectrum of (2a) the resonance of the olefinic protons (6 8.58 with
respect to Me,Si) indicated for (2a) an (E,E) configuration, by analogy
with similar nitroenaminic system92 and in good agreement with the
chemical shifts calculated on the basis of substituent-effect additivity.

As shown in the Scheme below, when (2a) was reacted® for 30 min with
Grignard reagents in THF at 0°, the acidic (3% HCl) work-up of the
reaction mixture gave almost quantitative yields of 2,3-dinitro-1,3-
butadienes (3a-c) stemming from the substitution of both diethylamino
groups in (2a) with the hydrocarbon moiety of the Grignard. The 1y NMR
analysis of the crude products showed the presence of small amounts of the
(E,2)-stereoisomers beside the main components which invariably had (E,E)

NO, NO, NO,

—— NEt2 RMgBr e R —

Et,N — 1,11 R — R —

02N 02“ 02N R
(E,E)-(2a) (E,E)-(3a-c) (E,Z)-(3a-c)
ov. yield (%) (E,E)/(E,2)111

a: R = Et 94 92/8

b: R = cy-Hex 90 85/15

¢: R = Ph 88 iv

{ THF, 0 *C, 30 min, 22 mol equiv of RMgBr; i quenching into 3% HCl; ¥ determined by 'H NMR
spectroscopy of the crude reaction product; ™ the (E,Z) isomer could not be detected.
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configuration.6 Unfortunately any attempt of separation of the two

stereoisomers by chromatography proved fruitless. Crystallization from a
proper solvent, however, allowed us to obtain pure crystalline forms of
the (E,E) isomers’ in yields ranging between 60 and 80%.

To our knowledge, while 1,4-dinitro and, to a minor extent,
1,3-dinitro-1,3-butadienes are compounds whose reactivity has been somehow
investigated,8 2,3-dinitro-1,3-butadienes are unknown to date. The herein
reported (1) =& (2a) = (3) sequence represents therefore a novel, simple,
and even highly stereospecific method to otherwise difficult-to-access
2,3-dinitrobutadiene derivatives.
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