Lawrence Berkeley National Laboratory
LBL Publications

Title
Irradiation of 3-Substituted-2-Phenyloxaziridines

Permalink
bttgs:géescholarshiQ.orgéucéitemg96t3b83g
Authors

Splitter, Janet S
Calvin, Melvin

Publication Date
1967-08-01

Copyright Information
This work is made available under the terms of a Creative Commons Attribution License,
available at https://creativecommons.org/licenses/by/4.0

eScholarship.org Powered by the California Diqital Library

University of California


https://escholarship.org/uc/item/96t3b83k
https://creativecommons.org/licenses/by/4.0/
https://escholarship.org
http://www.cdlib.org/

UCRL-17823

4T

University of California

Ernest O. Lawrence
Radiation Laboratory

IRRADIATION OF 3-SUBSTITUTED-2-PHENYLOXAZIRIDINES
Janet S. Splitter and Melvin Calvin
August 30, 1967

TWO-WEEK LOAN COPY

2 This is a Library Circulating Copy
LI - which may be borrowed for two weeks.
For a personal retention copy, call
P Tech. Info. Division, Ext. 5545
A AND L J

(TR IO B
e LAEMTS SECTION . .
rose ' Berkeley, California

750 LI O I I

<
R

€T 411320



DISCLAIMER

This document was prepared as an account of work sponsored by the United States
Government. While this document is believed to contain correct information, neither the
United States Government nor any agency thereof, nor the Regents of the University of
California, nor any of their employees, makes any warranty, express or implied, or
assumes any legal responsibility for the accuracy, completeness, or usefulness of any
information, apparatus, product, or process disclosed, or represents that its use would not
infringe privately owned rights. Reference herein to any specific commercial product,
process, or service by its trade name, trademark, manufacturer, or otherwise, does not
necessarily constitute or imply its endorsement, recommendation, or favoring by the
United States Government or any agency thereof, or the Regents of the University of
California. The views and opinions of authors expressed herein do not necessarily state or
reflect those of the United States Government or any agency thereof or the Regents of the
University of California.



To be submitted to Tetrahedron Letters UCRL-17823
' ‘ Preprint

- ’ UNIVERSITY OF CALIFORNIA

»Léwrence Radiation Laboratory
Berkeley, California

AEC Contract Ne. W-7405-eng-48

IRRADIATION OF 3-SUBSTITUTED-2-PHENYLOXAZIRIDINES
Janet S, Splitter and Melvin Calvin

August 30, 1967



s

[ ﬁ"):_-}.,f'-”;g;.-4;}}$\*:g5w . UCRL-17823""

IRRADIATION OF 3;SUBSTITUTED—é-PHENfLOXAZIkaINES'_L
Janet S, Splifter'and Melvin Calvin
| ﬁepa%tment.of Chémistry and Laboratory.of ChémicaljBiodynamics
| ﬂ.f'Univérsity'of Califérnia, Berkeley, California
August 30, 1967 .
It was noted previously that 3—(p-dimethylamino)-ﬁ—phehyloxazi—
vridihe (I) and 3-(p-dimethylamino);Z-(m—nitrophenyl)o#aziridine were
: -photos¢nsitivé.1 Further stuay on the irradiation (in a variety of'
solvents under nitrogen)'of (1), 2,3—aiphenyiqxaziridine (11), and
3;(p—nitrOphenyl)-2¥ph¢nyloxaziridine (III)2 indicates tﬁe majof photo—.

reaction to be cleavage to the aldehyde and an intermediate which forms’

NHp

{_’_f'. ivgﬂ.faniline and azobenzene, There is also formed in the photolysis'varying.’

** .  amounts of the corresponding anilide.3 ‘The following table gives the
z,ﬂff’.3 yields in, three different solvents,
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" TABLE I

 Products from the Irradiation”of Oxaziridines?

% Yield “
9xaziridine Solvent | Aldehyde ~Aniline" vAzobgnzene Anilide
1 . CH3COCHy sS4 15 15 12
I. - Cgls L 2 L -
T . (CHg)NH 18 -1 I — 16
11 L oacocty 0 1S 3 7
CII ~ CgHs : s 1. 25.
IT - (CoHs)NH . - 40 S35 3 13
IIL - CHgCOCH, 75 16 17 7
111 - Cglis : s 4 8 8
1524 (C,Hy) )NH I 45 -2 2

a) Irradiations were carried out under nitrogen in a water-cooled
quartz jacket around a 450 watt_Hanoﬁia Type L mercury vapor lamp.

Concentrations were 1 x 10f3.g in starting nitrone. II was irradia-

ted for 3-1/2 min., III for 4 min, ‘I was irradiated with avpyrex'

filter for 6-1/2 min. Products were separated on an Aérograph A-90-P
preparative gas chromatogréph with a 10 ft. x l/&in. éolumnvof 4.8%
SE30 on Aeropak. Produét analysis was by GLC retention times on

an F & M Research Chromatograph 5750 with a 6 ft. x 1/8 in; column
of 10% SE30 on Chrome W, ultraviolet absorption spectroscopy on a
Cary 14 Spectrophotometer, .and mass spectroscopy on a Consolidated

Electrodynamics Type 21-103C Mass Spectrograph. The yields of anilide

were corrected for anilide resulting from a small amount of unirradia-

ted oxaziridine.
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i'Phenylazideyon irradiation in hydrocarbon.solyents forms'aniline
and azobenzene in small amounts from the’ intermediate phenylnitrene. |
By analogy the intermediate 1n the oxaziridine irradiation may be phenyl-
nltrene.5 Recently, oxiranes.have been reported to undergo photofrag-
mentation to the aldehyde or ketonevand the substitued carbene,®

Oxaziridine photolysis was done in diethylamine with the intention

“of tfapping the intermediate..phenylnitrene.7 Howeyer;sonly.a trace of
._2 d1ethylam1no—3H—azep1ne was detected by gas-liquid chromatography, al—d

v:ithough the yield of aniline was greatly increased When phenylazide

. was irradlated in dlethylamine in the presence. of approximately equal

' molar amounts of p—dimethylamlnobenzaldehyde, Just a small amount of °
the azepine ( > 7%) was found but a high yield ( > SOA)of aniline was
.produced; Since all three of ourvoxaziridines would yield an aldehyde
aione with the nitrene‘on photofragmentation,we.can.understand the o
“suppression of azepine.formation in terms of the competitive reduction

of the nitrene to aniline either directly by the aldehyde:or catalyti-.p
.cally influenced by .it. Since the diethylamine solvent. normally promotes
h‘: the- formation of azepine which is almost. complete suppressed by the exter--
nal presence of aldehyde, we snggest that-the.azacyclopropene may»be in

equilibrium with the nitrene,
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azobenzene ‘ ,

coupling

s .
}‘ —_— azepine

or solvent

aniline

" Along with the photofragmentation reaction, there was photorearrangeménf
to the corresponding anilide.. When (I) was irradiated in acetone .or .benzene
in air, the fragmentation reactioén was greatly quenched but the .photorearrange~

When the jrradiation time in-air was the same as in the nitro-

ment was not,
gen atmosphere, at least 307% of the oxaziridine was unchanged with the yield

of anilide remaining the same as in nitrogen. This suggests .that it 1s the

triplet state of the oxaziridine that undergoes photofragmentation and the

singlet state that undergoes rearrangement,

The pﬁotolysis of oxaziridines with substituents other than phenyl in

the 2-position is being studied.

&
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