
 

 

PLEASE SCROLL DOWN FOR ARTICLE

This article was downloaded by:
On: 27 January 2011
Access details: Access Details: Free Access
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

Organic Preparations and Procedures International
Publication details, including instructions for authors and subscription information:
http://www.informaworld.com/smpp/title~content=t902189982

SYNTHESIS OF ALDIMINES BY DEOXYGENATION OF NITRONES
S. Sivasubramaniana; V. Ramamoorthya; G. Balasubramaniana

a School of Chemistry Madurai Kamaraj University, Madurai, INDIA

To cite this Article Sivasubramanian, S. , Ramamoorthy, V. and Balasubramanian, G.(1995) 'SYNTHESIS OF ALDIMINES
BY DEOXYGENATION OF NITRONES', Organic Preparations and Procedures International, 27: 2, 221 — 224
To link to this Article: DOI: 10.1080/00304949509458457
URL: http://dx.doi.org/10.1080/00304949509458457

Full terms and conditions of use: http://www.informaworld.com/terms-and-conditions-of-access.pdf

This article may be used for research, teaching and private study purposes. Any substantial or
systematic reproduction, re-distribution, re-selling, loan or 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 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.

http://www.informaworld.com/smpp/title~content=t902189982
http://dx.doi.org/10.1080/00304949509458457
http://www.informaworld.com/terms-and-conditions-of-access.pdf


Volume 27, No. 2,1995 OPPI BRIEFS 

3. E. J. Corey and M. Chaykovsky, J. Am. Chm SOC., 87,1353 (1965). 

4. W. G. Duncan, W. T. Colwell, C. R. Scott and D. W. Henry, J. Med. Chem., 11,1221 (1968). 

5. A. Men. and G. Mtirkl, Angew. Chem Infer. Eng. Ed, 12,845 (1973). 

6. M. J. Hatch, J. Org. Chem, 34,2133 (1969). 

7. M. Rosenberger, W. Jackson and G. Saucy, Helv. Chim Acfu, 63, 1665 (1980). 

8. M. M. Kayser and P. Morand, Can. J. Chem, 58,302 (1980). 

9. K. Kloc, E. Kubicz and J. Mlochowski, Heferocycles, 22,2517 (1984). 

10. H. J. Emelkus and H. G. Heal, J. Chem Soc., 1126 (1946). 

11. W. Wierenga, A. W. Hanison, B. R. Evans and C. G. Chidester, J. Org. Chem, 49,438 (1984). 

******** 

SYNTHESIS OF ALDIMINES BY DEOXYGENATION OF NITRONES 

Submitted by 
(05/20/94) 

S. Sivasubramanian*, V. Ramamoorthy and G. Balasubramanian 

School of Chemisfry 
Madurai Kamaraj University, Madurai-625021, INDIA 

Aldimines are an important class of organic compounds' and perusal of the literature reveals 
that the preferred route for the synthesis of aldimines involves the condensation of aldehydes with 
ammonia or amines. However, this method is sensitive to the pH of the reaction medium and 
substituent effects. For example, it is difficult to obtain aldimines from the condensation of 4- 
methoxybenzaldehyde with amines or Cnitroanilines with aldehydes. Hence, any method that does 
not depend upon these factors is worthy of examination. As a continuation of our work on the chem- 
istry of nitrones? it was proposed to synthesize the aldimines through the deoxygenation of gN-  
diary1 nitrones. Perusal of the literature reveals that the selective deoxygenation of nitrones and 
heteroaromatic N-oxides has been the subject of considerable interest and several methods are avail- 
able on the reduction of the N-0 bond in these systems? Triphenylphosphine has been used to reduce 
the N-0  bond of the aldonitrones to yield the aldimines in 90% yield;k the promised detailed proce- 
dures never appeared." Related material supplied by Prof. Homer reported that attempts to deoxy- 
genate a-(4-methoxyphenyl)-N-phenylnitrone with an equimolar quantity of triphenylphosphine by 
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boiling in petroleum ether (40-70") failed. When the same reaction was repeated with petroleum ether 
(1 10-140"), the desired aldimine was obtained in 74% yield. However, several of our attempts to 
prepare the aldimine by this method did not give the expected products. Hence modification of the 
above procedure was sought. 

In our procedure, equimolar quantities of a a,N-diaqd nitrone and triphenylphosphine were 
mixed in a flask dried in a hot air oven at loo", fitted with an air condenser and heated in an oil bath 
gently and then refluxed for about 2.5 hrs at about 200"; lower temperatures and shorter times resulted 
either in the recovery of starting materials or a mixture of starting materials and the product. In order 
to generalize this method, this procedure was used with a number of differently substituted a,N-diary1 
nitrones (Table). It must be noted that in this procedure, the aldimine was isolated by pouring petro- 
leum ether into the reaction mixture while it was still hot (trituration of the solid obtained after cooling 
was rather difficult and resulted in poor yields), allowing it to cool and then decanting the petroleum 
ether solution. The removal of solvents gave in aldimines, purified by recrystallization from anhy- 
drous ether and identified through their 'H NMR spectra. The mechanism of the deoxygenation may 
be visualized as shown below. 

TABLE. Deoxygenation of Nitrones to Aldimines 

Compd Yield mPhP 'H NMR (CDCl,,6) 
6) (lit./OC) CH= aromatic others 

2a 83 52-536 8.40 7.0-8.0 - 

2b 82 32On47mrn7 8.30 7 .O-7.9 2.20 (Me) 
2c 80 63-648 8.40 7.0-8.0 3.90 (MeO) 
2d 85 64-657 8.35 7.1-8.0 - 

2e 79 176/5mma 8.30 7.0-7.9 - 

2f 87 93-949 8.60 7.3-8.4 - 

2g 85 1 50/4mm1° 8.40 7.1-8.0 2.30 (Me) 
2h 81 62-63'' 8.40 7.0-7.9 - 
2i 87 56-58'' 8.40 7.0-8.0 - 

2j 85 205/7mm'' 8.40 7.2-8.1 4.56 (CH2) 
1.43 (CH,) 

a)Anal. Calcd. for Ci3H,,FN: C, 78.37; H, 5.06; N, 7.03. Found: C, 78.35; H, 5.12; N, 6.98. 
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EXPERIMENTAL SECTION 

OW1 BRIEF3 

Melting points were uncorrected. IR spectra were recorded on a Perkin-Elmer C577 spectrometer. 'H 
nmr were recorded in CDCI, using a 90 MHz Perkin-Elmer spectrometer with TMS as the internal 
standard. The differently substituted diary1 nitrones (1) were prepared by condensing the correspond- 
ing substituted benzaldehydes with various phenyl hydroxylamines? 

Aldimines from Nitrones. Typical Procedure.- The qN-diarylnitrone (1) mixed with an equimolar 
quantity of dphenylphosphine in a dried flask fitted with an air condenser was heated in an oil bath at 
200" for about 2-2.5 hrs. Petroleum ether (30-40 mL) was added when the mixture was still hot (-50- 
60°), triturated well and cooled. The petroleum ether solution of aldimine was separated from the 
insoluble phosphine oxide by filtration. The solid was triturated further with petroleum ether (4-5x10 
mL portions). The combined petroleum ether filtrates were decolorized with charcoal, filtered and the 
solvent was evaporated to yield the aldimines which were purified by recrystallization from anhy- 
drous ether or distillation. 
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Symmetric porphyrins such as octaethylpocphyrin (4a), octamethylporphyrin and 
tetraphenylporphyrin have been synthesized via monopyrrole procedures.' The precursor of 4a, ethyl 
5-methyl-3,4-diethylpyrrole-2-carboxylate (Za), is usually obtained by diborane reduction of ethyl 
4-acetyl-3-ethyl-5-methylpyrrole-2-carboxylate (la). Other symmetric porphyrins, such as etiopor- 
phyrin I (4b). coproporphyrin I and uroporphyrin I, are reported to be synthesized via dipyrrylmethane 
or dipyrrylmethene procedures? since they cannot be synthesized from monopyrroles because of the 
isornerization of the porphyrinogen in the strong mineral acid media used for the cyclization? In our 
study of porphyrins, we have found that 2a could be obtained in higher yield by zinchydrochloric 
acid reduction of la in ethanol. Ethyl 4-acetyl-3-ethyl-5-methylpyrrole-2-carboxylate ( la)  was 
obtained by the method of Paine et a1.4 

Although the porphyrinogen undergoes isomerization in strong mineral acid media, the type 
I porphyrins5 can be formed under milder conditions from monopyrroles. The 5-methylpyrrole-2- 
carboxylates (2) were converted to pyrrylmethylamines (3) by bromination followed by diethylamina- 
tion. The pyrrylmethylamines (3) which are amorphous solids or undistillable liquids, were saponified 
with ethanolic potash and then treated in situ with excess acetic acid and a stream of oxygen, the 
porphyrins (4) recrystallized after workup. Fine needles of 4 can be obtained by recrystallization. For 
porphyrins bearing carboxylic acid groups, such as coproporphyrin I, esterification in sulfuric 
acidalcohol and then recrystallization yields better results. The precursor of etioporphyrin I (4b) in 
this study, ethyl 4-ethyl-3,5-dimethylpyrrole-2-carboxylate (2b), was also obtained by zinchydrochlo- 
ric acid reduction of the corresponding acetylpyrrole lb677 in ethanolic solution. This is a relatively 
shorter route for the porphyrin synthesis and thus the overall yields of the porphyrins are improved 
considerably. For example, the overall yield of 4b is 15% by this method starting from lb  (obtained 
from 2,4-pentanedione and ethyl a~etoacetate)~ based on ethyl acetoacetate, while the highest yield 
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