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:

0P http://www.informaworld.com/smpp/title~content=t902189982

Lo Py
S _ 2-SUBSTITUTED-5-METHYL-2-OXAZOLINES
e \:\L}"“Ll;': 'I':'l{'::_]\ij'“ S. P. McManus?, J. T. Carroll?; P. M. Grohse®; C. U. Pittman Jr.’
NTERNATIONAL 2 Department of Chemistry, University of Alabama in Huntsville, Huntsville, Alabama ® Department of
The e Jowsae for Dvpunic Sya Chemistry, University of Alabama, University, Alabama

To cite this Article McManus, S. P., Carroll, J. T., Grohse, P. M. and Pittman Jr., C. U.(1969) '2-SUBSTITUTED-5-
METHYL-2-OXAZOLINES', Organic Preparations and Procedures International, 1: 3, 183 — 186

To link to this Article: DOI: 10.1080/00304946909458377
URL: http://dx.doi.org/10.1080/00304946909458377

PLEASE SCROLL DOWN FOR ARTICLE

Full terms and conditions of use: http://ww.informaworld. confterns-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, |oan or sub-licensing, systematic supply or
distribution in any formto anyone is expressly forbidden.

The publisher does not give any warranty express or inplied or make any representation that the contents
will be conplete or accurate or up to date. The accuracy of any instructions, formul ae and drug doses
shoul d be independently verified with primary sources. The publisher shall not be liable for any |oss,
actions, clainms, 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/10.1080/00304946909458377
http://www.informaworld.com/terms-and-conditions-of-access.pdf

14: 02 27 January 2011

Downl oaded At:

ORGANIC PREPARATIONS AND PROCEDURES 1(3), 183-186 (1969)
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A future paper* will describe the facile cyclization of N-(B-methallyl)amides to
2,5, 5-trisubstituted-2-oxazolines. The cyclization of N-aliylamides to 2,5~disubstituted-
2-oxazolines is much slower in strongly acidic media (H,SO,, FSO, H). Thus, this method
has not proved to be a general route to 2-oxazolines in the past, and only a few isolated
examples have been reported. Kay® described the first acid-catalyzed formation of 5-methyl-
2-phenyl-2-oxazoline from N-allylbenzamide in 1893. The use of n.m.r. has now permitted
us to observe the species existing in the acid media during the cyclization.® At room temper-
ature N-cllylamides are protonated quantitatively at oxygen and they remain unchanged in-
definitely. Upon heating to 80-90°, however, conversion to the corresponding 2~oxazolinium

ion occurs.  The kinetics are easily measured by following the disappearance of the vinyl
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protons {(or some other characteristic band) of the protonated amide and/or observing the
appearance of the 5-methyl group's doublet of the stable oxazolinium ion which always a-

rises at about 2.10 p.p.m. downfield from TMS (internal capillary).

This procedure describes the use of n.m.r. to determine and optimize the conditions
for cyclization of N-allylamides in 96% sulfuric acid.” The technique is both convenient
and general, and the availability of N-allylamides makes this procedure competitive with
the more standard Wenker method.® Data for the preparation of several representative 2-

oxazolines by this procedure are summarized in the Table.

Table

N-Allylamide 5-Methyl-2-oxazoline - P % Yield Picrate

(b.p.) m.p.
Acetamide 2-Methyl (117-1199 30(64)0 114-115°
Benzamide 2-Phenyl (90-95°/1.5 mm) 39(77)7  168-169°
p-Toluamide 2—p-To|y|b oil 50 190-191.5°
p-Fluorobenzamide 2-p-Fluoropheny!© oil 40 173-174°
p-Nitrobenzamide 2—p—Ni'rropheny|d 133.5-134° 35(74)° -
p-Dimethylaminobenzamide 2-p-Dimethylaminophenyle 89.5-91° 52 223.5-224°
p-Methoxybenzamide 2-p-Anisy|f oil 159 182-182.5°

“Up to double the yield has been obtained when a 90% sulfuric acid solution of the oxa-
zolinium ion is drowned into cold, dilute, excess sodium hydroxide with rapid stirring and
continuous extraction with a petroleum ether-ether layer. However, most of these reactions
do not gllow for that technique since some resnducl cmlde and other blproducfs normally re-
main. é\ Solomon, Ber., 26, 1321 (1893). A . Calc. for picrate: N, 13. 7%! Found
13.67. "M. T. Leffler and R. Adams, J. Amer. Chem Soc., 59, 2252 (]937)

Calc. for monoplcrcfe N, 16.16; Found: 15.76. fanal. Calc. for picrate: N, 13 33
Found: 13.28. SLow yield was probably due to ether cleavage during workup to give the
amphoteric product which was soluble in base.

Procedure

The amide® is added to a rapidly stirred solution of 90 or 96% sulfuric acid at a temper~

ature below 25° to a concentration of about 5% amide. A portion of the solution is placed
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inan n.m.r. tube at room temperature. The spectrum of the protonated amide is recorded
and then the tube is placed, along with the container holding the bulk of the sample, ina
consfant temperature bath maintained at 80-90°. The tube is removed at 15 - 20 minute
intervals to record the spectrum. When the concentration of the oxazolinium ion reaches
a maximum, the acid solution is removed from the bath, cooled, and added to a large ex-
cess of ice and the pH is quickly adjusted to about pH é with cold aqueous NaOH. The
weakly acidic solution is extracted with CHCl; to remove excess amide and any neutral or
acidic by-products. The aqueous fraction is then made basic with more NaOH solution.
The aqueous layer is extracted several times with ether; the ether layer is dried and dis-
tilled. ™ The product should be stored in a ciean container, preferably under nitrogen in

the cold to prevent polymerization.?

The n.m.r. spectra of the protonated N-allylamides in H,SO, resemble closely those
of the unprotonated amides in CCl, with the exception of the expected downfield shifts!®
due to deshielding in the positively charged species. The n.m.r. spectra of the oxazolinium

jons in both this and the preceding paper* will be reported in detail later.®
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Other acids have been successfully used and no attempt here is made to show the
particular acid media where the yield is maximized for each amide.

(a) H. Wenker, J. Am, Chem. Soc., 57, 1079 (1935); (b) W. Seeliger, E.
Aufderhaar, W. Diepers, R. Feinauer, R. Nehring, W. Thier, and H. Hellman,
Angew Chem. Internat. Edit., 5, 875 (1966).

All of the benzamides were prepared by the Schotten-Baumann procedure.™
N-allylacetamide was prepared using ketene.* The allylamine used was Eastman
"white label". The following derivatives of N-allylbenzamide have not previ-
ously been reported: p-CHs, m.p? 75.5-76.5° Anal. Calc.: N, 7.99,

Found: 7.72 ; p-F, m.p. 67-68°, Anal. Calc.: N, 7.90, Found: 7.68 ;
p-NO,, m.p. 118-118.5°, Anal. Calc.: N, 13.59, Found: 13.37 ; p~(CHs)2N,
m.p. 131-132°, Anal. Calc.: N, 13.71, found: 13.98; p-CH;O, m.p. 42.5-
43.5°, Anal, Calc.: N, 7.32, Found: 7.40 . Thei.r. and n.m.r. spectra of
all new compounds were consistant with the assigned structures.

A, 1. Vogel, "Textbook of Practical Organic Chemistry®, 3rd Edition, p. 582,
Longmans, London, 1956.

If conversion is complete, it is unnecessary to extract the solution while it is
slightly acidic. Since hydrolysis of the 2-oxazolines is fairly rapid in some acidic
media, exposure to dilute solutions is avoided where possible. See footnote a in
the Table.
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