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A NOVEL FHUTOFEACTION OF 3-NITRO-?-BEWL-$-(XRCMENE IN ME-lR4ML.l 
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3-Nitrc-7-pheriyl-%-chromne (ij is reporTed to undergo a novel high-yield photo- - 
rrai-:lon ir. s,e*_?anol tc give 2-hydrox! u.inc-4 ,?-dir>? thoxy-Z-p!!enylchroman (6) . 

Various ~~1 -iir:Sat,iTdteC riitroaii3es have been reFr:ed to mm&r_* p’notoch~licall!-induce2 

redrrangefier, c + to isorieric Z-cvimino -ketones. The first emTie of this conversion was des- 

cribed for l-nheny?-Z-nitrcwrop-l-ene (1) which, on irradiation in acetone, gave the oxide (2) 

in Sl’, vieId 
‘2 

I * .balogou_c rearrangements have since been reported in aryl-substituted 1-pkenyl- 

,-nitrqlrop-? -?Z:eS, 
3 

m l-(Z-pyrid>-lj- an< 1-(3-p??-idyl)-2-nitroprop-l-enes, 4 in 7-nit*ofurans 5 ,. . , 
and in simple acyclic nitroalbenes. 6 A competkg but minor fragmentation process has beer, 

Y 
&ser\-ed ir, ccl-tain :-p~~,en!-l-5-r-~itr5prcij-l-er?es (3j- and in :-r~itrc-l-(F-I~~e~i~,FTi-jii?.l)pro~-l- 

_I 
enc leAding to the forr;.atior. of the cc’rre-p-,r,?ir.,r aide?;;\-des; ir;l t ;a; phc’tocycli zarior: tc / 

oxh:ete E-oxides (4), followed b: ~1 ea\-age to tke alde:q;k.des IS) an? the nitrile oxide (6) which 

has been Trapped as an isoxazoline hiti methyl acF,late, has been yro?osed to accou~?t for kese 

transio7n,ations. 

Ir; this paper, we report a novel high-yield photcreaction of Z-nitro-?-&er+-1-ZH-chrooer,e - 
which we believe is related to this cyclization. 

(1) R=ci 
hv i (3) R = H,Ci,OMc or NC$ 

A 0.008 $1 solution of 2- phenyl-3-nitro-2E-chromene’ (7) was irradiated in nethanol 

Soiutior. thro’1$ Pb-rex Kit?: a 45C x medim, pressure mercuq arc until absorption at 1530 a-’ 

in the incrare? xac no longer present. Distillation of the solvent and cr>,stallization of the 

resulting oil from toiuent gave ir! 
? 

79: ;t-ield a photoprodilct, m.p. 176-175oC, with vFax (cr17Cl.j _ - 
:5:0, .:3X, 16i;t an? 15% c~-~, and ‘iE !_CKl ) 

3 
3.10 (3t,s), 3.62 (M,s), 5.45 (lH,s) 7.0-7.6 

i 014 ,I?‘. and E.-’ \iE,br,i pi.. .kqai!-tical anl mass spectral data, F./e 299 (?!+j, support a 

ro;~cala~ ,.. I icxxia of C 1 ‘El _w4 . Tw isorneric strxtlires, (8) and (Cj, satisfy these obser- 

b-ations. Ultraviolet abso:Ttions of }x,_x 23i (E 4425) and 2-5 (E 2875j rm., at shorter xa\p- 

2209 



2210 

lengths than those recorded for 4-hydroxyimino-2-phenylchroman (flavanone oxime),’ Xmax 304 

(E 8800) and 313 (E 7400) run, support the assignment of structure (8) to the photoproduct. 

This assignment was confimled by hydrolysis of the ketal in (8) with trifluoroacetic acid 

at O°C to give the corresponding oximino ketone, m.p. 179-182, vmx (CH2C12) 3590, 1700 and 

1600 an-l, . identical with values previously reported. 
10 Furthermore, oxidation of the oximino 

ketone with alkaline hydrogen peroxide or of photoproduct (8) with sodium hypobromite gave the 

same nitro ketone, m.p. 137-138’C (lit. 
11 13fi-138’C) , vmx 

-1 . 
1705, 1560 and 1370 cm , identical 

in all respects with a sample prepared by oxidation of 4-hydroxy-3-nitro-2-phenylchroman8 with 

chromium trioxide in acetic acid. 

This novel transformation is best explained in terms of initial photocyclization to the 

oxazete (lo), followed by addition of methanol, as shown below. If the proposal is correct, 

then this is the first photoreaction reported for &-unsaturated nitro compounds in which such 

a cyclization is the principal reaction pathway. The possibility of the corresponding nitro 

ketone or the oximino ketone being intermediates in this conversion has been excluded. 
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