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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.



Orsizal Syw v«twy Cont"o] in the .itrone-Oxaziridine Systenm.

Nitrone Photosta;1onary States

X SYSTOMS such as nxtrone 'he raa’l cy add1tzon reactions” and tne therm
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el 3:oto~: m.ca] azmwudune ring c! eavage at the C-C bond.™ The concertec

&

'\cc~w~1y hhe orblta] symmetry ru]es have been shown to apsly %0 hetero-

shotocyclization is’ d]srouatory and the reverse trermal cleavage is conratezery

in taose moiecules with Tour = e]ecurons.]

. In.contrast to the aZQmethine y]ide - aziridine;system, the sicrescnent

of & nitrone pho;ocyc1ization to oxaziridine can only be observed on cars

 anc ﬁi:régen atoms becuuse une Gxygen atom has 10ne paivr e?ectrcns insteac
bs:ntu, —s.,'For the reverse -thermal ring opening of oxaziriding s the

nitrone,‘tnc two oossub]e conrotabo"v motions of C-0 bond cleavege siaculc

| resuZ:'in,a'gix;uré-of-thé cis and trans-isomers of the nitrone,* in corzn

Qe-pi;"c:;osure which should be stereosp cific,

oy en T.s'recenuly repor;ed the-formatidn ofbmixtures.of gig;aﬁc

e~

‘Iress oxeziridines vrom the 1rrad1a»ioh of trans-nitrones. However, ther

S

nas szin some ev.ccnce for uhe suereospec1 fic forM“+ion of oxaziridine From

nitrisas. T We wisn to reporu our resu]tc obta1ﬂed frea the photo]ysis'of

severs niirones au_-cO C,7

1nc]ud g IIIn'and=IVA wnich were studied by Zoy
.. - 5 ._;._ A~ - ) . . at y . . -~ | N
¢t zi.7 et fvvm cemperature, and the thermolysis of IB at -8%C.  Uncer znes

condiiidns thermal 1somerization of the oxaziridine and nitrone isd:&k Was

o+
-~ -



D = oy .
0 ) I R = (CRy)y G
R*C.H.CH=NR" =—=R' C H, C =NR" 1I, R* = H, R" = CH,
Q ek A 4 » ™
III, R = §0,, R" = CZ,
A B

IV, R* = N
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The nmr spccura of thcsc nitrones at -60° Tnd]CEqu the rescace of

» on?y.one,nitronenjsomer, the trans nrxguratmon as aiscu,Sco by XeCy&no
S . T ——

Irradiation of trans IA qna ;IA at -60° 1in CD UD and CICH

-~
4
~

'and“Suzuki;

(o}
.

- .9 e i
yielided exc]u;lve]y trans-oxaziridines,”- as observed by nmr et =40

ﬂ‘

ngever, under the same cond1»10ns in €300, trans I;IA and IVA yielc
‘a mixture'of\ﬁQ%“cxs:-Bl% trans~oxaz1r1d1nes, whmch was in contrest ¢

\

the prsaonlnanu]y trars oxaziridines found by BOyd al
sive par°1a1 irradiations of :ﬁggg.IVﬁ at CO°, the presence of cis-iVa
was demonstrated by nmr,]o and_a pnotestatio Aary state of 37% E;Ef ik
;1_;§_1VA was reached at approx1m."‘/ 15% conversion to oxeziridines.
ne'c is-IVA ramId]y 1sorerlzed thermally to trans-IVA at room temperature.
The thermal s;ab1]1h/ of c1s ILIA and IVA was xounc te be c0ﬂbcn.ra:icn
da;éncent.~ They were re]atlveiy stable when rorred by irr edietion atb
Croom :emaera;ure in a]cono] c so]venus in 10 (v]/2 24 ;ours). “ne
.fck- -ecurum of tne pnotosyat1ouar/ n]A;ure of IVA was simiiar o that
'u3-¢1nea by dilution of the con centrated so] iTion 1rrad1ateé.in the nar
VLJ; 1o bhe photestationary stat e'at:—éo . ;ne.uv"spectrum of»gig;If
wes dcuerm1ned from the photoequiiibrium coﬂpos1t1cn eanag the iscsbestic

po:n: ;or_c1s +-trans'tnermal.Jsomerization.

The ratio of'cis.and trans-IVA ai the photostatioﬁary stete is wvary
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Ziffarent frc“ tne ratio of cfs"ana trans-IV3 Tormed at the
joigte 'ogjcxlzat* on react1on ~ For this reeson tne gquantum yiaics 0F ra

:no:owgact1ons for Lacn isomér were determined at 23° (12



reportad in Table I. . From the quantum yields of formaticn of trans end

~pt

L L : A .
Tabie I.- Quantum Yields for Products at 23°

Reaction : - Solivent - - 2
tp\“. IA - trﬂns 1B ;" o isdpropanq] : - 0.28
trans=IVA » IVBb | methanol 0.z

trans- IVA+ cis- IVAC S " 022
c'sAIVA - ,rans-IVAd o 0.57
‘,...'- TVA syrd : i 5
cis~-IVA » IVB™ B : _ .17

“liavelength, 366 nm; cdncentratﬁon;yio'4 M; ferrioxalate actincmetry.

®peterminad by decreaSe in optical density at 327 nm, isosbestic scins

T the nitrone 1somgrs.' CDetermined by change;in ratio of optica: czaa-
s$ity at 357 nm and 3]7_nm. 9 u]aued from the phObOSLGt]O v sTaie
L ‘ ' o : © ) . i
clat - e Xy = Bp Lk e X, & the moi fracticns
relation, ¢t+c€txt ¢c+t°cxc , wherg Xt ‘and Xc are the mel fractic
of the isomers 2t photoequilibrium.

L eyal2 s s - . ‘ S . e
cis-IVA 2‘and_of IVB formation from cis and trens-IVA, the caiculated
ratic o IV3 isomers formed after the pnotosta+1onary state wis rezched

ass;m~ng ste reOSpecificity is €8% cis: 32¢ trans. After the IVA onote-

R Wil

stztionary state was reached on-irradiation at -60°, the retic of IVZ

-

wsc*:rs Tound by nmr was 7]A ¢ cis: 23% trans.' Therefore, these resuics

.v‘nc Catu ster;ospcc1f1c1ty 1n the nltrone pnotoqycl*zatior rezction.

Fov the reve rsé tnema1 c’eavcge of oxaziridine to n‘..oie Iz in

“

-

uD .30, ccve a oO 50 m1xture o* cws and twans IA with a first orces rzze

ap dis 4 -1 13 -
constant, 6.8 x 107 T -8°, b/ nor spectrosceny. > The Tirs:
orier rate constant for the ¢is - trans-IA under these cUﬁcic%:ns I

) v 1 _ N - -
2.5 x 10 ¥ sac. ' at 23°, _Onxy in aicoholic solvents was Iho rate 37

>
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tvewthcnﬁa] cis = tvnns-IA iscmerizatioh slower than the ratc of the 12
1g opgnwng rcact1on 14 The photo onary state composition of 1A
was conflrmcd to be ]OO truvs IA

“The trans IB therﬂa] c]cgvam to cic and trans-IA ic ¢

acco dancc wwth the prcdictlons of »he orbltal Sjﬁmegﬁ/ ruies. Tne cb-
serveu stergospec1r1c1ty 1n the nitrone p touocyclxzat1on-1s consistent
"wx th the symmetry of the nitrone ant bo d.ng molecular orbitel. As the
carboneoxygen~d bopd forms in disr-tatory motion, the nitrogen = croize

3

rehybridizes'to a Jone pair sp 'hybridized.brbital,in the cpoesite

dire cbxon, g1v1ng an oxa21r1d7ne w1;h the Same.conf¥ 1gurat &S the
~ initial nitrone.
e .
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Acc rd1no to tne a551gnment of D Jerina, D Boyd, L. Paolilxc, anc

Z. Secser, Tetrahedron Lett., 1483 (1970)

Treas-IVA:D o-CH, 'T 1.82='-CH3; 1 8.49(t)
2is —IVA;”g-CH t 1.75; -CH3, £ 8. Ao(t)
- . Y :
reas-1VA: AHC0H 338 nm (& 14,800)
——— - “max CoAE _
o - ) _— ey
C-IVA: A““O“. 325 nm (¢ 13,750)
A]:hough the-uv of he leA rﬂoeoszatwo.ary state was similtar to
VA, tne photostatlonany state cemposition could not be ee.cnﬂz:e'

beceuse of the lesser solubiiity of IIIA in CD40D.
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% v o s ' . L ' .. L .." . . . .- . ~ .
Thy cénbined ¢¢), and ¢c»t suagest, in ‘addition to oxaziriding form
: o .
thy efficiont formation of a common twisted state analogous te the
twisted state in the stilbere direct photoisomerizetion. (a; 3. Geg

K. A. Muszkat, and E. Fischer, J. Amer. Chem. Soc., S0, 3907 (1%2¢;;

J
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)

A

'Cis,'

a—

-IA:

At 23° in

racs-TA: a-CH, © 2.19; N-CHy, 7 6.27. .

a-CH, © 1.94; N-CHy, T 6.15.

isopropanol (]0“4 M) the ring cleavage rate was 3.4 x 1G

'trans-iA thermal rate was 4.0 X 10'7 sec

-1

() 3. saltiel and E. D. Megerity, ibid., 91, 1265 (19€9)

No cis-IA was detected in the partial irradiation of trans-IA.

s 90, 4739
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LEGAL NOTICE

This report was prepared as an account of work sponsored by the
United States Government. Neither the United States nor the United
States Atomic Energy Commission, nor any of their employees, nor
any of their contractors, subcontractors, or their employees, makes
any warranty, express or implied, or assumes any legal liability or
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.
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