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A new method for the reduction of amides with zinc-ethanol
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Summary. The reaction of Vilsmeier complexes of primary, secondary and tertiary amides with zinc-ethanol affords

the corresponding amines in high yields.

‘We have recently described a new procedure! for the
reduction of amides to amines with sodium borohydride
taking advantage of Vilsmeier complex (2) which is pre-
pared by treating the amide with PCl; or POCI,.
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In the previous method?!, as well as in the Borch pro-
cedure?, secondary and tertiary amides are first con-
verted to immonium intermediates which on treatment
with sodium borohydride afford corresponding amines.
Both these methods, however, fail with primary amides
which afford corresponding cyanides. We now report a
new reductive procedure involving the treatment of
Vilsmeier complexes of primary, secondary and teriary
amides with zinc-ethanol to afford corresponding amines
in good yields.

The primary amides on which the reductive procedure
was examined were prepared by the reaction of ammonia
with aromatic acid chlorides. Vilsmeier complexes were
prepared by warming the amides at 60°~90°C, on a water-
bath with equimolar amounts of phosphorous oxy-
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Table I.

Substrate Reagent Reaction Yields Molec-
R —— ——  time (%) ular

a) POCl; b) Zn  (min) ion
1.H a) 1.1 mole a) 15 70 107

b) 5 mole b) 15
2. 0-C1 a) 1.1 mole a) 20 78 141/143

b) 5 mole b) 15
3. 0-1 a) 1.1 mole a) 20 75 233

b) 5 mole b) 15
4. m-Br a) 1.1 mole a) 16 85 185/187

b} 5 mole b) 15
5. p-Cl a) 1.1 mole a) 18 80 141/143

b) 5 mole b) 15
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Table II.
Substrate Reagent Reaction Yield Molec-
R ———  time (%) ular
a) POCl; b)Zn (min) ion
1. H a) 1.2 mole a) 15 90 189
b) 5 mole b) 15
2. 0-Cl a) 1.2 mole a) 20 80 223/225
b) 5 mole b) 15
3. 0-1 a) 1.2 mole a) 20 78 315
b) 5 mole b) 15
4. m-Br a) 1.2 mole a) 15 85 267/269
b) 5 mole b) 15
5. p-C1 a) 1.2 mole a) 15 82 223/225
b) 5 mole b) 15
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Table 1.
Substrate Reagents Reaction Yield Molec-
R —_—— time (%) ular
a) POCl, b)Zn (min) ion
1. H a) 1.2 mole a) 60 90 173
b) 5 mole b) 20 i
2. m-Br a) 1.2 mole a) 55 95 253/255
b) 5 mole b} 25
3.0-Ct a) 1.2 mole a) 50 88 209/211
b) 5 mole b} 30
4. p-C1 a) 1.2 mole a) 60 90 209/211
b) 5 mole b) 30
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chloride for 15-20 min. The resulting pale yellow com-

plexes were cooled (0 to 5°C) and zinc powder (5-fold
excess) suspended in absolute ethanol was added and the
mixture heated on a water-bath for about 15 min. The
ethanol was then evaporated off, water added and filtered.
It was extracted twice with ethylacetate to remove
neutral impurities, basified with ammonia and reextracted
with ethylacetate. The organic layer was dried (Na,SO,)
and evaporated to afford the corresponding amine which
appeared as a slower moving single spot on TLC. The
isolated yields were between 70-85%, (Table I).
Similarly, secondary amides (7) and tertiary amides
{10} afforded corresponding amines (9} and {12) respec-
tively in good yields, as shown in Tables IT and III.
Since these reactions involve the preparation of Vils-
meier complexes, their general applicability to other
amides is expected. The above procedure bears distinct
advantages to various other reductive methods?-12, in
selectivity of reaction, applicability and yields. Sodium
borohydride would have reduced the aldehyde or keto
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groups if present in the compound, but the above pro-
cedure may be found to yield selectively reduced amides
without reducing other functional groups: such a study
is underway.

3 B. Wojcik and H. Apkins, J. Am. chem. Soc. 56, 2419 (1934).

4 A. Urrer and E. ScHLITTLER, Helv. chim. Acta. 37, 1397 (1948).

5 L. I. ZagkuarkiN and I. M. KuorriNa, Izv. Akad. Nauk SSR
Otdel. Khim. Nank., 7959, 2149; C, A. 54, 10932 (1960).

¢ H. C. BRowx and P. Hery, J. Am. chem. Soc. 86, 2566 (1964).

7E. M. Fepxeva, W, N. MoNoPLEU and V. D. KRASNOPEROVA, Zh.
neorg. Khim. 77, 2047 (1966}); C. A. 66, 2867 {1967).

8 H. C. Brown and N, M. Yoon, J. Am. chem. Soc. 88, 1464 {1966).

% V. BaAzanT, M. CaPka, M. CERNY, V. CHAVLOUSKY, K. KOCHLOEFE,
M. Kravus and J. MaLek, Tetrahedron Lett. 7968, 3303,

10 M. J. Kornet, P. A, Tuio and S. 1. Tan., J. org. Chem. 33, 3637
(1968).

11Y. Kigkucawa, S. Ixkecami and S. Yamapa, Chem. Pharm. Bull,
17, 98 (1969).

12T, SatcH, S. Suzuki, V. Suzuki, Y. Mivajr and Z. Imar, Tetra-
hedron Lett. 7969, 4555.

Chromosome counting on 79-year-old dried seaweed, Porphyra leucosticta (Rhodophyta)
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Summary. An adaptation of the aceto-iron-haematoxylin-chloral hydrate staining solution is described for chromosome
counting of dried seaweeds. The chromosome number of Porphyra leucosticta (Rhodophyta) collected recently and
fixed in ethanol-acetic acid compares well with material of the same species collected and dried in 1897. The significance
of this new source of data, allowing the study of the old type material, is stressed in the paper.

‘We have been using with success the aceto-iron-haema-
toxylin-chloral hydrate solution® for chromosome count-
ing of dried herbarium specimens of Porphyra (Rhodo-
phyta). A stock solution of this stain was prepared adding
4 g of haematoxylin and 1 g of iron alum (Fe NH, (SO,)
2.12 H,0} to 100 ml of 459, acetic acid. Before using,
2 g of chloral hydrate were added to 5 ml of the stock
solution.

A piece of fertile material previously soaked in distilled
water for usually 5-15 min, depending on the charac-
teristics of the thallus, is transferred to a solution of
ethanol-acetic 1:2 for 10-30 min. Afterwards the material
is put on a slide and quickly wiped with blotting paper,
before adding 1-2 drops of the staining solution. The
material is then heated on a spirit flame till the stain
starts changing colour at the edge of the preparation, after
which a coverslip is added and the material squashed.

The method described works equally well on material
pressed alive or previously fixed in formalin, giving

Porphyra leucosticta. 7 Fresh material fixed in ethanol-acetic acid,
showing 4 chromosomes in a spermatangia mother cell. 2 same in a
material dried in 1897, Bar is 5 pm.

similar results when compared with fresh material fixed
in ethanol-acetic acid mixtures following the usual
technique.

Good preparations for observing nucleoli and chromo-
some counting were obtained with material dried recently
or many years ago and stored under usual herbarium
conditions.

To illustrate this paper, we sclected pictures taken
from recent gatherings of Porphyra leucosticta Thuret,
from Uruguay, fixed in ethanol-acetic acid 1:2 (Figure
1), and of material of the same species from Phyc. Bor.
Am. No. 376, collected in 1897 at Bridgeport Harbor,
Connecticut, USA* (Figure 2), and so almost 80 years old.
The chromosome number is 4 in both samples studied.

The advantages of this method are manifold since the
study of old herbarium types will certainly improve the
taxonomy of this difficult and taxonomically misunder-
stood genus. At the moment we are engaged in the sep-
aration of several taxa in groups of equal chromosome
number to which we shall apply the traditional morpho-
logical characters for species circumscription, aiming at
a better understanding of the species relationship.

Although we have not yet tried this method on other
genera, we believe it will work equally well once the
nucleoproteins are not destroyed during the drying
process.
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