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REDUCTION WITH N-BENZYL-1,4 DIHYDRONICOTINAMIDE. A REINVESTIGATION.

P. Tintillier, G. Dupas, J. Bourguignon and G. Queguiner

Laboratoire de Chimie Organique Fine et Hétérocyclique, INSA-IRCOF, BP 08,
76130 Mont Saint Aignan (France)

Summary: 3- or 4-Formylpyridines, cyclohexen -2 one and g-nitrostyrene can be reduced
with BNAH: these substrates were previously reported to be inert or very unreactive toward this

reagent.

1-Benzyl-1,4 dihydronicotinamide (BNAH) is of interest as a model of the biochemistry
important reduced coenzyme nicotinamide-aderine-dinucleotide (NADH). It has besn shoun to

reduce a very wide variety of organic substrates (1}.
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With NADH models immobilized on a Merrifield resin, we have obtained excellent yields
in the reduction of numerous substrates (2). In some cases, compounds which were inert or not
very reactive toward free NADH models were successfully reduced under these conditions. The

most significant observations are reported in the third and fourth columns of table 1.

The important divergencies between some of the results prompted us to re-examine
reactions of these substrates with BNAH in the conditions we applied to the grafted model
(1 equivalent of each reagent: BNAH, substrate, magnesium perchlorate, dry acetonitrile as
solvent, in a sealed tube flushed with nitrogen at 80°C). Results are given in the fifth

column of table 1.
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1 2 3 y 5
Substrate Product Previous yields Re-examined
With BNAH With the yields with BNAH
- e o oo | grafted model | ]
2 |1a 2| "good" (3) 100 (2) 100
@—CHO 341 CH,0H § 3 0 (3) 9l (2) 70
N 4 e N y e (3) 100 (2) 70 Table I
p— .
<}0 2 C>=-_ 0 0 () 80 (2) 100
PhCH:CH—NO2 3 PhCHZCHZNO2 22 (2) 100 (2) 100

Some previously reported nhon-reactive substrates are in fact reduced in good to

quantitative yields. The most noteworthy results are those reported for compounds 1b and 2 .

Our success appears to be a consequence of the practice acquired with immobilised

models: use of pure reagents in hyper-dry solvents.

A study of the reduction of p-nitrobenzaldehyde (pNBA) shows the influence of

increasing amcunts of water.

"ié'g'd:/a in HEO/;{fdé}\ "~ Yields of alcohol
~eactional mole ratio with BNAH with the grafted
medium model

b- R
= 0 <1072 100 100
0,1 0,5 84 40 Table II
0,2 1 76 27
0.4 2 66 18

It is well known that in biological systems reactions of NADH occur in a hydrophobic
microenvironment (6) In our experiments, we worked in similar conditions i.e. absence of water.
So the results described in table 1 can be easily explained(NADH models are often water

sensitive (7) ).

Concerning formyl-pyridines, the difference in behaviour of la was previously
explained by an enhancement of reactivity due to the participation of the adjacent nitrogen in
magnesium complexation (8). The results with 1b and 1¢ lead us to suppose that the role of this

phenomenon is overestimated.



Again, more

surprising
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is the result obtained in the difficult reaction of 3 with

BNAH without the assistance of magnesium ions.
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was identified by 1R, 1H RMN,

(9};

mass spectra and elementary

we postulate the following mechanism to explain its

BNAH + PhCH = CH-NO_—> PhCH-CH-NO_+BNAH derivatives
|

2 2
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This intermediate (probably an anionic compound formed after hydrogen transfer)
undergoes a double successive reaction with 3 leading to a cyclic product. Aromatisation occurs
by the elimination of HNOZ.
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BNAH. Moreover,

could not be identified.

The

is implicated in trimer formation since this product can not be detected without

a very little amount of the starting BNAH is recovered, though its derivatives

same reaction applied to (thienyl-2)-2 nitroethene gave a similar result: a small

quantity of the trimeric compound 1,3,5-(thienyl-2)benzene was isolated (10).
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