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»sital Symmotry Cont”oi in the Nit

Nitrone Photostationary States

trone-Oxaziriding stt T
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sacently the orbital symmetry rules have been ShuWP to annly *o hetero-
' . . K s i 2 ‘
aton systans such as nitrone thermal cycloaadition reactions™ and tne Therma)l

and whotochemical aziridine ring cleavage
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~hotocyctization is disrotatory and the reverse

Tour = e?ectrons.1

o e
1] fwa

o nizrogen atoms because the oxygen atom has lone pair

.at the C-C bond.

nermal cleavage

o0 the azowethwna ylide = az1r1d1ne system, the

n*”wona pho»ocyc]xzqtion to oxaziridine can only be obse:

3 .
The concerscce

i conrotatiry

anc nic e?ectrsrs ‘nsieac of
substituanis. For the reverse thermal ring ¢pening of oxaziridine o Ihe
nitrane,vthe w0 possible conrotauo"v motions of C-0 bond cleavege shculc
resuit in & mixture of thelgi§‘andvtrans~isomers ¢t the ni urone,4 in conorast
te tne phouccliosure whnich should pe stereosp ecﬁfic.‘

slyc ggnﬁl.s recently’ repor;ed the formauvon of mixtures of cis anc
trans oxeontridines Trom the irradiation of trans-nitrones. However, thers
nas szan some evidence for Lhﬁ s»ereospccw fic fO'M"+ion cf oxaziridine ffa:

G

nitrones at -&0 C,7 includin

temperature, and the therwolysis of

IIIA and- IVA which were studi
18 at -8°¢.

somerization of the oxaziridine and nitrone i

We wisn to report our resu?t¢ obtawwed Trea the photoﬁysis'af
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0 I, R = (CHy) L&' = Cily
Y hv SN '
R! Cﬂ“ﬁ H=NR" T RY'C.H,CH-NR" 11, R* = H, R" = CH,
A 0O = )
111, R' = NOz, R* = Cﬁ3
A B
IV, R' = AOZ, g“ = CHZChz

The nmr spectra of these nitrones at -60° indiceted the greconce of
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onty one nitrone isoner, the trans ccnfiguraticn as discussec by Xeyeano

S Irradiation of trens-IA and IIA at -60° in CDnVD anc CoCh

yielded exclusively trans- oxazar;cxncs,g as cbserved by nmr et -30°%.

and Suzuki.

However, under the-same conditions in 69303, trans-IIIA end IVA yielcec

a mixture of 69% cis: 314 trans oxaziridines, which was in contrast ¢
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the predominantly trans-oxaziridines found by Boyd, et al.” Hitn
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sive partial irradiations of trans-IVA &t -60°, the presence of cis-iYA

‘ ' 1 ; e v e
was demonstrated by nmr, 0 ana a photcstationary state of 37% cis: ¢l

RN

trens-1VA was reached at approximately 15% conversion to oxeaziridinzz.

-

Tne thermal stability of c¢is-IIIA and IVA was found to be concentrett

oh
dependent.  They were relatively steble when formed by irradiceiics at

‘room temperature in alcoholic solvents in 107 -4, 4 (‘,)/2 24 nours). Tne
LV ;pectrum of tne photostationary mixture of IVA was simiiar o that

schzained by diluticn of the co”cenbraz d soT iticn irradiated in the nmr
Tue o the photestationary state at -60°. The uv spectrum of cis-IVA
wes Cetermined from the photozcuilibrium comp03ition ana the iscsbestic

coint Tor cis - trans thermal isomerization.
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ie ratio of cis and trans-IVA & the ochotostationary state is wary

& g - -~ 5 - |1 . an - PR - o~ . 2 el § o
ZifTerent frem the ratio of €t anc trans-:V3 Tormed zt the and of o

{o

whotocyclization reaction.  For this reason the cuantum yiaics of zre

sadtoreactions for each isomer were determined at 23° (10

he cis-IVA rapidly isomerized thermally to trans-IVA at room temzeretir
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Eexry

cis-1VA

reported in Table I.  From the quantum yields of fermaticn of Irarns end

. a
Tabiz I, Quantum Yields for Products at 23°

Reaction Solvent F/
trans-IA - trans-IB iscpropanol - 0.23
trans-IVA - IV5P methanol 6.02

trans- IVA + cis-1vA® L 0.22
Cis-IVA = tr&ns~IVAd ' " 0.57
i - T b | it O -
Ml:’z VH& hed lVB . s 44

.

: ‘ ~ . Y. . .
“liavelength, 366 nm; concentration, 107 M; ferrioxalate actincmetry.

bD»terﬁxned by decrease in optical density at 327 nm, iscsbescic soint

07 the nitrone isomers. “Determined by change in ratio of optica: ce

sity at 357 nm and 317 nm. %Calculated from the photostationzry stzze

. e 00 ) ] [~ o R R
relation, g, e Xy = B e K. > where X and X are the mol fracticns
of the isomers at photoequilibrium.

12 and of IVB formation from cis and trans IVn, the caliculates

ratic o7 IV3 isomers formed afier the photo;tationary state wes rezched,
assuming stereospecifiéity is 68%4 cis: 32% trans. After the IYA oncto-
stationary state was reached on-irradiation at -60°, the ratic c:
iscmers found by nmr was 714 cis: 29% t;ans. Therefore, these res.
incicaie stereospecificity in the nitrone photocyclizaticn rezction.

For the reverse thermal cleavage oF oxaziridine to nitrcns, 2 -

-
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MLmJJ geve a 350: 50 mixture of cis &nd trans-IA with a firs: corder »zzz

- i e o~ "4‘ "'.I . * . 13 R o
constant, 6.8 x 10 7 sec at -8°%, by nmr specz.osco;y*‘° ine Tirscs
origr rate constent for the cis - trans-IA undar these coaditiors ..

- -5 -1 - - A
2.5 x 10 7 sec " at 23°. Oniy in zicoholic solvents Was the roto o7




toe thermal cis - trans-IA iscmerization slower than the ratce of tno 12

. . . 4 . .
ring opening rcactxon.} Thce photostaticnary state composition of 1A

was confirmed to be 100%4 trans-IA.

O
5

The trans-I8 thermaT cleavage to cis and trans-IA ic cicart:
accordance with the predictions of the orbital symmeiry ruies. The cb-
served stereospeciTicity in the nitrone r,.h(:n..c:acyc:?1za“r.fton 15 cansistenﬁ
with the symmetry of the nitrone ant *b onding mclecular orbit AS the
carbon-oxygen o bond forms in disr-tatory motion, the nitrogen = criize
ronybridizes tq a lone pair sp3 hybridized orbital in the cprositc
direction, giving an oxaziridine with the same configuration as tic

initial nitrone.

st ko :
Y 9 R,
/ \\*/3 hv R‘*Vcim;’o
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At 23° in isopropanol (10”4 M) the ring cleavage rate was 2.4 x 157 sec '
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