This article was downloaded by: [University of Rochester]

On: 02 June 2013, At: 22:19

Publisher: Taylor & Francis

Informa Ltd Registered in England and Wales Registered Number: 1072954
Registered office: Mortimer House, 37-41 Mortimer Street, London W1T 3JH,
UK

Synthetic Communications: An
International Journal for Rapid
Communication of Synthetic
Organic Chemistry

Publication details, including instructions for
authors and subscription information:
http://www.tandfonline.com/loi/lsyc20

A Novel Route to the Synthesis
of 3-Pyridine Carboxaldehydes
by Vilsmeier Reagent

R. R. Amaresh * & P. T. Perumal 2

& Organic Chemistry Division Central Leather
Research Institute, Adyar, Chennai, 600 020, INDIA
Published online: 04 Dec 2007.

To cite this article: R. R. Amaresh & P. T. Perumal (2000): A Novel Route to

the Synthesis of 3-Pyridine Carboxaldehydes by Vilsmeier Reagent, Synthetic
Communications: An International Journal for Rapid Communication of Synthetic
Organic Chemistry, 30:13, 2269-2274

To link to this article: http://dx.doi.org/10.1080/00397910008086865

PLEASE SCROLL DOWN FOR ARTICLE

Full terms and conditions of use: http://www.tandfonline.com/page/terms-
and-conditions

This article may be used for research, teaching, and private study purposes.
Any substantial or systematic reproduction, redistribution, reselling, loan,
sub-licensing, systematic supply, or distribution in any form to anyone is
expressly forbidden.

The publisher does not give any warranty express or implied or make any
representation that the contents will be complete or accurate or up to
date. The accuracy of any instructions, formulae, and drug doses should be



http://www.tandfonline.com/loi/lsyc20
http://dx.doi.org/10.1080/00397910008086865
http://www.tandfonline.com/page/terms-and-conditions
http://www.tandfonline.com/page/terms-and-conditions

Downloaded by [University of Rochester] at 22:19 02 June 2013

independently verified with primary sources. The publisher shall not be liable
for any loss, actions, claims, proceedings, demand, or costs or damages
whatsoever or howsoever caused arising directly or indirectly in connection
with or arising out of the use of this material.




Downloaded by [University of Rochester] at 22:19 02 June 2013

SYNTHETIC COMMUNICATIONS, 30(13), 2269-2274 (2000)

A NOVEL ROUTE TO THE SYNTHESIS OF 3-PYRIDINE
CARBOXALDEHYDES BY VILSMEIER REAGENT

R. R. Amaresh and P.T. Perumal’

Organic Chemistry Division
Central Leather Research Institute, Adyar, Chennai - 600 020, INDIA.

Abstract: 2-Chloro-5-aryl-3-pyridine carboxaldehydes are obtained by Vilsmeier reaction of
4-aryl-3-buten-2-one oxime. The suspected intermediate N-(2-arylethenyl)acetamides also
give the same 2-chloro-5-aryl-3-pyridine carboxaldehydes under identical reaction condition.

3-Pyridine carboxaldehyde derivatives are valuable intermediates for the
synthesis of a wide variety of biologically active compounds which act as muscarinic
agonists", anticonvulsant', antimicrobial and antitumor', bypoglycemic'!, and

antiulcer'® agents.

Halomethyleniminium salt is a reactive intermediate involved in the Vilsmeier-
Haack-Arnold reaction’. The Vilsmeier reagent is utilised for formylation of various
activated aromatic and heteroaromatic compounds’. Recently from our laboratory we
have reported the synthesis of N-formyl lactams by the treatment of Vilsmeier reagent

on various cyclic ketoxime'. Apart from this various functional groups which are
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strategically located have been effected to cyclization®. Earlier reports from our
laboratory describe a new mild method for the synthesis of various nitrogen and

oxygen based heterocyclic compounds using the Vilsmeier reagent®.

As part of our studies on this versatile reagent, we have developed a simple and
facile route towards the synthesis of 2-chloro-5-phenyl-3-pyridine carboxaldehyde
from 4-phenyl-3-buten-2-one oxime. Accordingly, 4-phenyl-3-buten-2-one oxime 1a
on treatment with 8 equivalents of Vilsmeier reagent in DMF as solvent at 90 °C for 3-
4 h, cyclizes to give 2-chloro-5-phenyl-3-pyridine carboxaldehyde 2a in 19 % yield.

Similarly other substituted oximes underwent cyclization smoothly (Scheme 1).

Scheme 1
_OH
R
cx
CHO
DMF/POCI;
R 3-4h, 90 °C
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1a-d 204 ¥ 4

R =H, Cl, Me or OMe

Initially, the reaction of 4-phenyl-3-buten-2-one oxime la with Vilsmeier
reagent might have undergone the Beckmann rearrangement to give

N-(2-phenylethenyl) acetamide 3a and N-methyl cinnamamide. This N-(2-
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phenylethenyl)acetamide undergoes further reaction with Vilsmeier reagent to give
3-pyridine carboxaldehyde. Literature survey reveals that there is not much report

regarding the reaction of enaminoketone with Vilsmeier reagent.

In order to confirm that the reaction proceeds through the Beckmann
rearrangement, we independently carried out the following reaction. The Beckmann
rearrangement of 4-phenyl-3-buten-2-one-a-oxime with PCls to give N-(2-
phenylethenyl)acetamide 3a’. Reaction of 3a with Vilsmeier reagent under identical
condition of la affords the same 2-chloro-5-phenyl-3-pyridine carboxaldehyde in
moderate yield (Scheme 2). All the products were characterised by 'H NMR, '*C

NMR, Mass. The overall yields of the products are summarised in Table 1.

Scheme 2

H
N\”/
DMEPOCI3 7 CHO

N
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R 3-4h,90°C

3a-d 2a-d N
R=H, Cl, Me or OMe

The two-step process improved the yield of 3-pyridine carboxaldehydes. The
decrease in the yield of 3-pyridine carboxaldehydes in one-pot Beckmann
rearrangement of oximes la-d under Vilsmeier condition may be attributed to

formation of other product along with N-(2-arylethenyl)acetamide in the initial step.



Downloaded by [University of Rochester] at 22:19 02 June 2013

2272 AMARESH AND PERUMAL

Table 1. Reaction products of 4-aryl-3-buten-2-one oximes and N-(2-
arylethenyl)acetamides with Vilsmeier reagent

SI. No lsnt:t"et:':‘agl R Product® % Yield® m.pt. °C
1 1a H 2a 19 83
3a H 2a 40 83
2 1b al 2b 30 157
3b cl 2b 4s 157
3 1c CH; 2 21 126
3¢ CH; 2 39 126
4 1d OCH; 2d 18 =
3d OCH; 2d 23 i

a: All the products were duly characterised by 'H NMR, *C NMR, Mass, IR, clemental analysis.
b: Isolated yield. c: Dense liquid

The synthesis of pyridine derivatives has been previously reported by novel
dimerisation of N, N-dialkylcyanoacetamide with hot POCI;®. Thus it is a first report on
the synthesis of 2-chloro-5-phenyl-3-pyridine carboxaldehyde from both 4-phenyl-3-
buten-2-one oxime and N-(2-phenylethenyl)acetamide using Vilsmeier reagent. The
formation of 2-chloro-5-phenyl-3-pyridinecarboxaldehyde is probably due to
Beckmann rearrangement, double formylation at activated methyl group followed by

6m electrocyclic ring closure and then hydrolysis.

Typical Experimental Procedure

Preparation of 2-chloro-5-phenyl-3-pyridine carboxaldehyde(2a)
N-(2-phenylethenyl)acetamide (3a, 0.805 g, 5 mmol) was dissolved in DMF

(9.66 mL, 60 mmol) and cooled to 0 °C. POCl; (3.73 mlL, 40 mmol) was added
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dropwise with stirring over a period of 20-30 min. The reaction mixture was
stirred for 1 h-at room temperature and then stirred at 90 °C for 4 h. Afier the
completion of reaction the reaction mixture was cooled and poured into ice water,
neutralised with sodium acetate. The crude solid was filtered, the mother liquid was
extracted with chloroform (3 x 50 mL), dried over sodium sulphate and evaporated to
dryness. The resulting crude product was purified by column chromatography (90 : 10
petroleum ether : ethyl acetate) to afford pure 2a as grey solid in 40 % yield. m.p 83
°C. 'H NMR (300 MHz, CDCly): & 10.45 (s, 1H), 8.77 (d, 1H, J = 2.7 Hz), 8.36 (d,
1H, J = 2.7 Hz), 7.57-7.42 (m, SH); C" NMR (75 MHz, CDCl;): & 189.28, 152.19,
135.91, 135.16, 134.87, 129.60, 129.43, 129.12, 128.43, 127.05; IR (KBr) 1696 cm™;
MS m/z 217(M"). Anal. Calcd. for C,;HyCINO : C, 66.22; H, 3.70; N, 6.44; Found:
C, 65.98; H, 4.02; N, 6.47.
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