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Abawelrrxdialion of (R24minocyclododcuaont (12) in wlhnol with a mcdti pressure mercury hmp 
gives (~2oximinocycbdodcca1m1~ (IS). I2-hydroxybicyclcj82.O)do&an-I l-one oximc (II). (2aocychmkcue) 
rcctonitrik (17). and methyl Ilk&cenoate (18). The nitrile I7 hxs been shown to be forwd from tbe oximc I4 w 
imdirtionofI&lrttairrmlhnoloroabatracnlwithKcticrnbydridcinpyridhc.ItbpropoKd~tlw~ 
18 arises. like ox& II. vix y-H-abstraction by cbc 0 atom of tbc CO oroup of Ibc ~oximioo ketocw 12, rod lbrt 
I& primary photocbcmical processcr IKKkf lhe condikHls used xrc Ii&d to gumlctrkal homintioa lbcal tk 
C-N bead rnd such y-Ii--lion. 

Tht photochemistry of oximes has been studied exten- 
sively. In non-polar solvents, syn-arfi isomerization al 
the C-N bond is the major reaction pathway, whik in 
bydroxylic solvents UC-C bond ckavapc occurs in ad- 
ditioo. Thus, Just et al.’ have found that cyclohcxanonc 
oxime (I) gives capfolactam (2) as the major product on 
irradiation in methanol (photo-Beckmann rearrange- 
ment). and hcxanoamidc (3) as the major product on 
irradiation in isopropyl alcohol; in both cases these were 
accompanied by small amounts of cycbbexanonc. The 
reactions were found 10 be regioselcctive with ckavage 
of u-substituted cyclohcxanones occurring mainly al the 
more highly substituted U-C atom.” It has been pro- 
posed’ that the cleavage reaction involves conversion of 
the oxime lo the oxaziridine (4) followed by homolytic 
cleavage to give rhe diradical 5 (Scheme 1). Recent 
results’ suggest that the intermediate oxaziridines may 
also undergo hcterolytic ckavage if a relatively stable 
carbonium ion can be formed thereby. These inter- 
mediates can also account for the formation of the 
parent ketones. since it has bcsn observed that oxaz- 
iridines decompose in hydroxylic solvent to give car- 
bony1 compounds ad ammonia.’ 

Another type of primary photochemical pfoceu ia 
evidently involved in the case of ceftain cydic kctox- 
imes.6 as exempl&d by camphor oxime (6) which ivn 
unsaturated nitriks 0 togetkr with the parent Lrctooe. 
The formation of the fanner has been iptcrpfetuI in 
terms of an initial N-O ckavrgc to give the imioyl 
radical 8 which tbeo under-s ucbva#c to give 9 
(S&me 2). It may be nntaI that although tbc htlcr 
reaction is analogous lo the o&wage of excited 
ketones, ketoximes themselves do not undergo photo- 
chemical uckavagc, since the phololysis of enontiomcn 
of ketoximes with an u chiral carbon does not result in 
racemiz.Aon.” Acylation or alkyintion of the 0 atom of 
oximcs facilitates photochemical N-O ckavagc.’ 

The photochemistry of u-oximino Iretom (u-keto 
oximes) aad their O-substituted derivatives has roceivcd 
liltk attention until recently, when Baas and Cerfontain 
carried out extensive investigations in this area.’ They 
have found that these. like sirnpk oximes, can undc~ 
both syn-anti isomerization and N4 bond ckanp. 
although products derived from oxaziridinc forplrtion 
have not been observed. In addition cycbbutanol 
formation can occur via y-H-abstraction by the 
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Scheme 2. 

oxygen of the CO group. as in the photockmistry of 
simpk Letones; thus dcthoxyimino-2,~imcthylkp~n- 
3-one (10) undergoes syn-onli isomcrization and cycliza- 
tbn to the stcreoisomeric cycbbutanols 11 (Sckme 31.” 
Tk inclusion of the ethoxyimiao function in the cycle 
butane r& ad tbc absence of Nomish type II elimina- 
tion products par&la the photockmistry of u- 
diketones.” 

Our own interest in this arex was stimulated by tk 
report of StojiljkoviC and Tasovac” that tk irradiation 
of (Et2oximinocycbdodcca1m~ (12) in methanolic 
sohrtion through quartz with a low-pressure mercury 
lamp” gives after 4S hr a mixture of 12 and compounds 
lM6. Tk reported formation of 15 is of particular 
interest in that this has tk potential of providing a route 
for the conversion of even-numbered into odd-numbered 
cycbalkanoms. We have examined tk photochemistry 
of 2-oximinocyclododecanonc in methanolic solution in 
quartz with a Hare& 45&W medium-pressure mercury 

E”kN w/ OEt 

lamp and have obtained results that differ in some res- 
pects from those previously reportcd.‘Inadiatin for 
Cl2 hr gave products IO which we assign structures 13. 
14. 17, and 18 (Sckme 4). 

Formation of 13. Compound 13 was isolated in 20% 
yield as an amorphous solid after irradiation of 12 for 
4 hr. Attempted crystallization of 13 gave crystals of 12. 
to which 13 also reverted slowly on standiv. Its spcc- 
troscopic properties [A,., 2.85-3.10,5.93 P; 6 1.37-1.93 
(br s, l6H) 2.60 fbr s, 2H) 2.8U-3.00 (m, 2H), 8.X) (br s, 
IH)] showed it to k an uoximino ketone aad the 
relationship of these to tk spectra of 12 (oidt in/m) and 
tk ready conversion of 13 to the latter confinned that 12 
and 13 arc geometrical isomers of 2*ximinocycb- 
dodecartone, as previously proposed.” TIE co-- 
tions shown arc assigned on tk basis of the following 
considerations. 
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Cb OxinK acctates” and tk pbotiysis of the acetate of 
3&nrino-2-pentanoa? 

As mentioned arlicr we first isolated 17 from the 
photolysate from 12; it was obtained in S% yield after 
irradiation for 12hr. Its structure was ass&l on the 
basii of the presence of nitrik and ketonic CO stretching 
bands in its IR spectrum at 4.4s and 5.56 * respectively, 
and its independent synthesis by the route shown in 
Scheme 6. Treatment of cycbdecanone with sodium 
hydride and dimethyl carbonate 5ave Z-ax- 
bomethoxycyclodecanoac @a), which exists in tquili- 
brium with its cool tautomer 22b, as shown by the 
complexity of its W spectrum (bands at S.7S, 5.58,6.tB. 
and 6.24 p) and tht presence of two OMe signals (8 3.67 
and 3.80 ppm) and an en& proton signal (5 12.93 ppm) 
in its ‘H NMR spectrum. Generation of the enolate ion 
of 22 with sodium hydride followed by reaction with 
chbroacetonitrik gave the alkylation product 23. This on 
hydrolysis and decarboxyhtioo with aqueous metkanobc 
potassium by&oxide at room temperature gave 17, which 
was shown to be identical with the keto nitrik obtained 
from the photolysis of 12 and from treatment of 14 with 
acetic anhydride and pyridine. 

The formation of 17 from 14 suggested that the former 
might he a secondary product in the photolysis of 12 
resuf* from photolysis of the primary product 14. That 
thisisin&edthtcaGisalsosllgOestedbytheobser- 
vation that pbotdysis of 14 under analogous conditions 
kads to a more rapid consumption of 14 than of 12 and 
@ves a product mixture from which I7 was isolated in 

225%yieMbychromatogaphyoosilicagel.Some17tnaybt 
formed from 14 dtring chromatography, since probe@ 
cxposurc of 14 to silica pl was found to 5ivc 17. Dever- 
theless it appears that 17 is also formed from 14 photo- 
chemically and represents a secondary product in the 
photolysis of 12. 

We obtained no cvidcacc for the fornation of a 
second keto nitrae corresponding to tlm prodoa l5 
reported by !Stojiljkoti and Tasovac.” It is noteworthy 
that these workers hydrolyxed the product to which they 
assignedstnMurel5andob&edaproducttlmtthey 
considered to be the &keto acid 24. hut did not report 
tbrt it undment ready decarboxyfatioa, as mi5ht have 
been cxpe~ted.~ Hydrolysis of the y&to nitrite 17 with 
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etharmlic potassium hydroxide followed by acid&&ion 
gave the y-keto acid 25, as shown by its spectra 
(Experimental) and its iodependent synthesis by a route 
analogous to that used for the independent syntlmsis of 
17 via 26 (Scheme 7). As expected for a y-keto acid 25 
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on a Vmrim Acro6raph series 27Io gas chro~toqraph with a 
hydrogen Ilame-ionization detector and either 8 611 x 2 mm i.d. 
5% Carbowrx 20 M ghss cohnn or a 6 It x 2 mm i.d. 3% OVlOl 
on Chnosorb G-HP gh cdurnn. Sohhas were dried over 
WgsO, afbd collcentratcd on a B&hi ‘Rotovap (It)” roury 
evapofator. Photolysc¶ were culkd out at 2a 2 r im qtmrtr Tbc 
light sowce was a Hanoti JSaW medium-prWllrc mercury arc 
lamp of type 679436 s&d by a quartz water jacket. AU 
phololyscs were carried oul in wthaaol that had baco boikd 
under rtdux over magocsium and ~hcn distitkd; the photolysis 
solutions were ftusbcd with a stream of dry Nz Mmedhtcly prior 
IO irradiation. 

(E)_2-Wmin0cyc&&kfec~no~e (12). Qcbdo&anoDc (IQO& 
0.M mot) rad cont. HCl(2 ml) in et&1 (60 ml) were cthd II (r 
whik WON0 was pused throuob tbe system. &ON0 vu 
roerated by the dropwice addition of H&J, aq (6.5 ml 6f Hi!iO, 
h 12 ml of ffz0) intoa soln of NaNt& (17.2 g. 0.a mol) in M&H 
(8ml~ and water US ml). After the rbdition of MeON0 was 
complete. Ihe mixture was stirred for Uhr, aod the0 vu 
exhaustively extracted with I@6 NaOHaq. Tbc comb&d 
aqueous alkaline fractions were acid&d with 6N HCl and 
extrac~cd with CHCI, (3x Srnl). The organic fractiom were 
combined.drkdandcoacntrataltoqivcavkcomydlowoil 
(9.4 g,81%) which was crystn&d from btxanc to live I2 a 
white crptak. m.p. 72-73 et. %.p. 7c7r); A_ 2.8s3.10, 
5.96r: A,, 236 (e 6650). 320~11 (t 3S); Ar. fYcOWNaOH) 
2lUnrn; “6 2.62-2.93 (m,lH), 1.33-1.83 (ks. 16H); cd al.7. 
160.2. 38.4. 26.3, 26.2, 250, 245, 23.8. 23.4. 23.2, 21.9. 

hdiarior of 12. Fomorior of 13.14.17. and II. In general. a 
O.cO.696 sda of I2 in mnbvd. MeOH was imditcd. Tk hdiition 
was monitored by Ik an&or vpc. T& phocolysates were concert- 
tmkd and separated by co&n ciuomatogaphy on silica gel 
(SO : I w : w dica &crt& thotdvnte with bexanc-EKbc @ : 2) 
as the elucrd). TG follow& pf0dicls were isolated: 

(a) (Z)_2-Oziminoc~&dckicc~~ (13) (tk R, 0.32). ‘lhia was 
isolated in 18% yield as an amorphous white product after 
irradia1ion of I2 for 4.0 hr; A, 2.85-3.10, 5.93 p; A, 237 run 
(r 6200); Aus (McOHLNrOH) 284 run; “8 8.SO (br s, IH). 2.8& 
3.00 (m. 2H). 2.60 (br I, 2H). 1.37-1.93 (m. I6H); c6 203.1. IS7.9. 
43.4. 3O.6. 26.6. 26.1. 2S.8. 2S.6. 2S.3. 235 22.7. 22.4. 

0~) 12-Hydrozvbic~~[82.O]~~n-l I-car ozht (II) (tk Rr 
0). This vu i5okled in 23X% vkld lfter irradimion of I2 for 
6.Ohr as an amorphous. pale yelbw solid. Reputed cry& 
IiraIions from h-rxanc gave white crystals, m.p. 121-l* (lit.‘* 
q .p. lMl22’); A_ 2W3.15. 6.20~; “d 2.2&3_23 (km.lH). 
1.~190 (bra. 17~); cd 164.2. 83.4. ~o.s. 29.2, 275. 27.4. 26.9, 
23.6.23.S 22.7.20.0. m!c 211 (hf.. I), 1% (13). 

(c) (2-OzcK~/~~orrc)ortro~if~t (17) (dc Rr 0.22). This was 
isolated in S% yield as a viscous oil after brad&on of 12 for 
12.0 hr and had spectra idenli with show of an authentic sample 
(oidc h/m); A,, 4.45. 5.66r; “6 2.77-3.23 (m.2H). 2.3s2.37 
(m.3H). 1.73-2.20 (br m. I4H): m/r 193 (hi’ 13). 

(d) hfefhyl I~wrdtcenook (19) (Ik R, O.SS).lbis vu isolated 
in 13% yield as a viscous, pale yellow oil after irradiation of I2 
for 12.Ohr and has spectra identical whh those of an authentic 
sampk (~idc k/m); A,, 5.74.6.04. IOOS. 10.9s p; “6 S.SCL6.00 
(m. IH). 4.8M.07 (m.2H). 3.67 (s. 3H). 1.3s2.SO (brs, 16H); m/r 
I66 (13). 124 (26). % (26). 87 (43). 62 (39). 74 (MO). 

Formorion oj II. Fonofion 01 17. A soln of I4 (ISOmp, 
0.71 mmol) in dry pyridinc (0.S ml) was stirred at O’ under Nr for 
0.S hr. Freshly dirt&d Ac# (0.S ml) was added dropwise 10 the 
soln over a p&d of 0.2.S hr. The mixture was stirred for 4.0 hr at 
room temp., poured into water (IOml). and extracted with CHCl, 
(3 x 5 ml). The organic fracIions were combined and cx1nctcd with 
2N HCI (2 x S ml). 10% NoHCO, rq (2 x 5 cnhand water (5 ml). The 
organic fraction was dried aad concentrated IO give a Ii& bown 
oil. Column chromatography gave I7 C18mg. 57%). The spcc- 
troscopic cbaracteri3tics of the fr8grnentation product were iden- 
~ical with tlmse of an authentic sample (oidc in/m). 

2-Carbomn~zyc~lodfconone (22). Cyckdecrnonc (570 mg. 
3.4mmol) was added dropwisc with stirring to a SW 

pcnsh of NaH (SO% in mineral oil. washed tn beunc; 
I4Sbg. 3.4 mmd) im Me&X, (374 mg, 3.6 mmd) and dry bentrac 
(lOmu. The mixnae YI beated at W for I.Ohr. After coolin& 
the mixture was treated dropwise with tltcr (IOml) al r &I 
extracted with benzene (3xSml). The organic fnctions were 
combined. dried. rnd concenlrated to give 22 as a pak yclkw oil 
(600 EI& 63%). Rridcrtiotr by column ctuomatogrphy eve the 
B-keto ester 8s a cob&us. viscous oil (496 rn& 66%): A, S.75, 
5.88. 6.66. 6.24~; “8 12.93 (m). 3.90 (m), 3.83 (s). 3.67 (I). 
23>2.Kt (m), I.*197 (br I). 

(2 - ox0 - I - co~omahoz)cycluduanr)acttonit~ (23). 
ComDound11(4~02.10mmonradNIH(3096iamirm)oil. 
WU&~ with h&m;?10 mg,2.26mtnol) W& dded IO dry b& 
zxac (IOml), and Ibe mixture vu boiled u&r rdux for l.Ohr. 
Aftcrcool&chlororce(0Intrik(02ml)inbcattacvuW 
dropwirrovtrrpuDdof0.shrrlnx#ltrmp.ThcQixturtwu 
boW under r&u for 3.Obr, &owed IO cool, sod rcidiBed by 
the careful addiin of IO% AcOH 14 (5.0 ml). The mixture was 
dilutai with water (IO ml) ud cxtncted with katcr (3 x 5 ml). 
The or&c frsctions were combined. dried. 8nd c0nccatntcd lo 
give a dark brown oil. Purifkatbn by column cbromatograpby 
gave 23 as a cokurfc3s. viscous oti (3u)nrg,66%); A, 4.50.5.75. 
5.83~; ?I 3.83 (s.3H). 2163.20 (m.7H). 1.33-1.70 (kr, IIH). 

(2 - Qror~unc)oc~~ (17). j3-Kebo ester 23 
(32Omg. 1.3 mmol) VU stirred in freshly prepued methandk 
KOH aq (2 9 KOH/6 ml HP/4 ml MeOH; 3ml) for 4.0 hr. Tbc 
mixture vu acid&d with 6N HCl U (r, dihztaf with waler 
(IO ml). md extracted with CHCI, (3 x 5 ml). Tha organic frac- 
tioos were combined, dried. 8nd conccntraled to @ve a pak 
ytlbw oil. Pwitkatbn by preparative tk on silica gel and mok- 
cttkr dixbiktion (I mm. 753 gvc I7 u a colourkss, viscous oil 
(18Omq.67%): A, 4.45 586 c; 91 2.77-3.23 b. 2H). 2.3s2.n 
(m.fH). 1.7~260 (brm. I4H); ‘6 2121, 1196. 49.2, 39.9, 28.8. 
25.3, 24.6,U.I. 23.8,22.9,22.4, 18.7; f’ottnd: C. 74.46; H.9.94; N. 
723. Cak. for C,,H,$JO: C. 74.61; H. 9.04; N. 7.25%. 
hfdh)d (2~zo-1.cor6omcr~z~yck&coIIo OCtiOtC 

(21). Ccqound 22 (mk 2.2mmol). NaH (SW in mineral oil. 
waabcd with hcxanc; llOmg,2.3mmol) were added lo dry bca- 
rely ((IO ml). mnd the mixltne was boikd under rellux for I.0 hr. 
After the mixture had been allowed IO cool, rnctbyi bomoac&tc 
(380 EIR. 2.5 mmd) wu added dronwise over a n&d of 0.5 hr at 
room i&p. Aft& the addition & compkle.‘lhc mixttne was 
boiled under rttlux for 3.0)~. The mixture was co&d. treated 
dropwise with water (20 ml). and extracted with CHCl, (3 x S ml). 
Tbt oruanic fractions were combined, dried, and concentrated to 
give 2i u a viscous, pk yeflow 03 (447mg.7196); A.., 5.75. 
SdS u: “8 3.83 h. 3HL 3.67 Is. 3H). 2.Ob3.27 Im. 7H1. 1.33-1.80 
(m. iiH). This wU us& w&h&It further p&&n. ” 

(2 - Ozoc)clodrca~r)octric acid (XI) (a) A soln of 
24 WI0 m6. I.4rnmol) in melhaaolic KOH rq 
(2 I KOW6 ml HzOH ml MeOH; 73 ml) was stirred II room temp. 
f& 24 hr. The mixture was acidified with 6N HCl and extra&d 
with CHCl, (3x Sml). The ornanic frpctkns were combined. 
dried, and foncentnlcd to 6ive-29 8s a viscous. pak yellow Oil, 
which crystatlixcd on standing (221 mg.74%). Recrystallization 
from hexant gave 25 as white crystals. m.p. 7F74’; A, 3.& 
3.45. 581 Y: “8 9.4 (brs. IH). 2.163.00 (m.SH). 1.33-1.83 
(brs. 14H)ic6 215.1. 176.6. 47.8.40.3. 36.2, 30.0. 25.5. 24.4. 24.3, 
23.8.23.0.22.8: (Found: C. 67.69: H. 9.53: m/c 212.1413. Calc. for 
C,,H& c. 6792; H.9.4396 hfw.~212.i413). 

(b) A solo of I7 (82 mg.0.43 q mol) in 1036 ethanolic KOH 
(IOml) vu boikd under r&x overrtigh~ urvkr Nz. The mixture 
was diluted with water (IO ml) and extracted with CHCl, (3 x 
5 ml). The orpnic fractions were combined, dried. and concen- 
trated to give a p8k yellow oil. which was crystallized from 
hexark to afford 2S as yellow cryrtalr (26 mq.2996). Rcpeotcd 
rccrysmlhzation gave 25 as white crystals. m.p. 73-74’; on ad- 
mixtum with a umpk of 8 mpared by method (u) it had m.p. 
73-7c. 

Merh$ I&urrdrcrrurorr (It). A mixture of lthrndccenoic acid 
(2.oOg.l.l0mmol)8nd !lOClz(2.50g.2.10mm0l)wu boikdunrkr 
r&x under Nz for 3.Ohr. Tbc exam SOCll was removed by 
diitilhtion. After the residue had been &owed to cod, excess 
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MOH was added droowise at (P. and tk mixture was stirred at 
room temp. ovcrn&t. Tbc mixture was diluted with CH+& 
(IOml) and ex~ncted with 10% NaHCO, aa (3 x 5 ml). The 
&pat& fraction was washed with water d&d &I conce&ated 
to give 18 as I coburkss viscous oil (2.0~ 91%); A_, 5.74.6.W 
10.1s. 10.95 p; “6 5.m.12 (m. IH). 4.a5.09 (m. 2H). 3.69 
(s.3H). 1.77-2.43 (m.lH). 1.1&1.X (brs. IZH): m/r I66 (17). I24 
(28). % (28). 87 (39). 82 (35). 74 (100); vpc 0% Carbowax) 
retention lime; 3.78 min. 

M&y/ 9 - demoa~c (27). A sob of 9 - dtcen - I . d 
(4lO mg. 0.26 mmd) in ICCIOIK (20 ml) was stirred under N, at 0’ 
and an 4ueous CrG, soln (261 CrG&?3 ml COK H$G./77 ml 
H&3; I.5 ml) was added dropwise. The mixture was stined for a 
IWIser 20 hr at room temp. 2-Propanol (IO ml) was added drop- 
wise at V. and the mixture was stirred for l.Ohr. diluted with 
water (IOml). and extracted with CHCI, (3xJmlJ. The 
orpa& fractions were combined and extracted with I@% 
NaHCO, aq (2 x 5 ml). The combined cpueous rlkalti fractions 
were aciditkd to pH 2 with 6N HCl and extracted with CHCl, 
(2 x 5 ml). The extmcts were combined, dried. and concentrated 
to give 9dcccnoic acid as a coburleu. viscous oil (38s mg. 87%); 
A _* 2.9&3.90. S.83. 6.10~; “6 10.00 (brs. IH). S.J(M.07 
(m.IH).4.8&5.2O(m.2H). 1.6&2.SO(m,6H). l.50(brss.8H). 

Wiut fttrtkr ptsriBatioa. 9 - deccrKlic acid oc@lng. 
1.80mrrtolJ was dissolved in CHCII (4 ml). SGCll (I ml) 
was added. and tbc soln was boiled under redux for 4.0 hr under 
Ns. The excess SCM& was removed by distilltin. After Ihc 
residue bsd ken albwed to cool excess dry MeGH was added 
dropwise at 0’. rod tk mixture was stirred 111 room temp. for 
2.Obr. The mixture was dihtted with water (Sml) ad extracted 
with CHCI, (2xSml). The orpanic fractions were combined, 
dried. and concentrated to give a pak yclbw oil. Puri6cation by 
preparative tk on sililiu gel followed by Kugehohr distillation 
(lW/l.Omm) flit.” b.p. 123’121 mm) gave 21 as a chttkss. 
viscous oil (2lOmg.6496); A,. 5.76. 6.08. 10.00. 10.90~; “6 
6.2&S.SO (tn. lH).-S.~.8O~m,2H). 3.67 (s.3H). 2.47-1.80 
(m.4HJ. 1.8&1.20 0~ I. IOH) m/e I52 (38). 13s (19). I IO (25). 96 
:‘tkrnr, (31). 74 (100); vpc (5% Carbowox) +ntion time: 

Achod~af-We hank tk Nattual Sciences ad 
Engineering Research Council of Cart&a for support of this 
work. 

assignment of con&gun&s to tbe~&omen. . 
“P. C. Cberrv. W. R. T. Cottrelf. G. D. Me&ins and E. E. 

Richards. I. &m &c. CC,. 459 (I.%&. 
“W F. Traeger and A. C. Huitric, Tttmkhr Lttttn 82.5 

(I%6); an rtu@us effect bu ken rcporlai in the case of 
methyl protons adjacent to tbc oxirrd grwp io an eoximino 
ketone: 1. C. Dattikwicz. 1. Ch Sot. (C). 1049 (1970). The 
effect has been attritntted citkr lo deshidding d tbc ffl 
protons by tk OH group 01 shielding of the anfi protons by the 
unshared ekctron pair on nhrogeo: G. Sbmp ami W. 1. We& 
ter. C&m. hd. II fIW2); H. Sait8 and N. Nttkada. Tumkdmr 
Lmnt 21 I7 (l%D. 

3. B. Stotkrs, Co&on-l3 NMR Sprsrmrcopy, p. In. A&- 
mic Press, New York (1972). 

?3. E. Hawker. K. Herwh and 1. D. Roberts. 1. @. C&cm. 39. 
1017 (1974). 

“1. B. Stothers. C. T. Tan and K. C. Tea, Con. /. Ckm. 54. I211 
(1976). 

q. A. Cormier. W. L. Schreilur and W. C. wta. /. Am. 
Ch. &c. 95.4873 (1973). 

uW. H. Urry and D. 1. Tncker, J. Am. Ckm Sot. 84. II8 
(IW2). 

W. Gnda and K. Taker&i. fXm. firm. BUU. 23,631(19711). 
OJ. Much. Adoawd hpnic Chtmhlv: Reacliou, 

hkharisms and Slncrivc~ (2nd. Ed.). p. 571. McGraw-Hill. 
New York (1977). 

=See M. A. Win&. C?rp. Mcus 5$a. 9.920 (1974). 
nR. W. Binkkv. Snrh Commnn 6.281119761: E. S. Huvser and 

D.C. NC&&~ 09. Ck1.29. ti6 f&4):. *~ 
SF. HIM and D. P. N. Satchdl. L ckm SC. (B). 653. 755 

( 1967). 

‘For a preliminuy communication of put of &is work, see S. 
McLean. 1. Woq and P. Yates. Crs*n Comma. 746 ( 1960). 

?L T. Taykr. M. Douek and G. Just. Tetmkdn~ Lclrm 4143 
(1966); G. Just aad L S. Ng. Con. /. Chem. 46.3381 (1969). 

‘H. Su&ome aad H. Takahuhi. Bull ckm Sot. Japan 48. S76 
(1975). 

‘H. surinome and F. YagifmsM. 1. Chtm. Sot. Perkin I 2488 
fl977): R. Gkazaki. M. Watanabe al N. Itumoto. Bm!/. Chcm. 
‘&c. lapan S2.17j (1979). 

‘W. D. Emmons. 1. Am. ckm. Sot. 79.5739 (1957). 9. B&art. Bull. Sot. Chim. Fr. 85 (1946). 

*r. Sate aal H. Gbase. Tamkdmn hen 1633 (1967); T. 
Sasakii. S. &hi and T. Tccu. C‘km Comma 1239 (1970). 

‘Cf.. for cxampk. S. Jshikawa. H. S&t& M. Yosttida. N. 
lnamoto and K. Tokumant. Cha Lm. 819 (197s). 

‘Earlier work WIS related lo tk use of 3-oximino-2btttanone as a 
polymcriAoa initiator: G. A. Pelzene. U. J&ion and H. 
Peelers. Erv. Pohtr 1.6.933 (1970). 

‘P. Baas and H. C&fontain. 1. ckm. -&c. Perkin II, 1653 (1979) 
and pre+ls pipers iJl this series. 

‘9. Baas and H. Cerfoatain, few&&a Lrclm lJOl(l978). 
“P. 1. Wagner, R. G. ztpp. K.-C. Liu. M. Thomas. T.-J. Lee mnd 

N. 1. Turro. 1. Am. CXm. Sot. U. 8125 (1976). 
“A Stojiljkovic and R. Tasovac. Tetmhufmn Lmrrt IYn 
(IWO,. 

“The lamp used was a Huuu lamp NK6/20. which the ruthors 
refer to as a high pressure mertuy bmp; however, il is in fact 
a tow pressure Irmp. 

‘G. 0. scbcnk in A. ScbMlerg, pnporafior orgunic PbfO- 
ch~.~rry (2nd Ed.). p. 481. Sp&ger-Verfag. New York (1968). 

“See D. H. R. Buton lad 1. M. Baton. 1. Am. Ckm Sot. 0. 
4093 (IWI); A. Husner and 1. H. Pomerantr 1.&g. k 27, 
1760 (1962): M. P. Covr. E. 1. Glamkowski and 0. A. Ahroed. 
Ibid. 32.2644 (IW7). 

. 

“ItannotbtxdudedthrlthhLductonpid~vcnionoitbt 
kss stab& to tk more stable isomer; in any eveo~ the obeer- 
vrtbn sJmws tbat UV s L%ctmuwYitao(roplicrb&lolbe 


