
A NOVEL PHOTOCHEMICAL REACrION OF [~DElrlDMLENE 
DERIVATIVES 

lacocrep91~chephococharucdrcrti~dllrvulyooaJu~~ie&s.lbwaa~upte~adacydlc 

cmsumjugamitncncshaspaxlybecoundascood. 3-b&thykna 1 .+cnUiu~ ([3@mdralcne) is a typical 

example and the photochcmirtry d it or ita derivativtr has not been re~ported.2 Se4 intereating 

elcal featarts cM be expectal for this compound pmvidcd that IJtc probable polymerization is 

prohibiti by suiti&& xubticutnts. e.g.. i) (2+2] &on in lhc buta&nc moiety leading to Vinylqclobarm 

or -hicyclobutane. ii) C2-C4 bridgmg or III) Cl-C5 bdgng giviag tnmechylenanethne (TMM) diradicll; a 

rrvmcrarbondbK~Iham~~~d~to(3~cot.3 Wcrepcxtamwelp4otockmical 

rauxion(padr iil) d6.&%kyi-2.44i+nyi[3)dendrpleaes. 

Although syntbis d 3-methykne- 1.4pa1bdicnc ban been repatai.4 gala synthetic mcthcxl a@icable 

foe IIS dcnvalrvcs WILY not been qxmal. We synUtcs~z.& 6.6-dAkyl-2.4-dipbtmyl[3~enu 1 l and 1 b 
(SO-St% in bcrh casen) thmugh W(O)_mc&ata! CIOSS couplmg rewtloa d 1 .ldr bromaechybe denvatlves 

with the excessamoun~ d a-styqimagncs~um banrdc or a-~zincchlor&. 

I)l~~I~ti~dabcnraKsoluti~dl~(l.Sx l~4M)witha400Whigh-~Hg-lampfor3h 

under a nwqcn atmospke rtsultcd in a clan reactia~ and cyclized m 2a was obtained 8s a smglc 

produa m 86% ylcld. Similarly, 2b wan pmxlwd in 84% yield Crun lb [ZE colalws oil. MS(n) m/e 260 

[Ml’. ‘H NMR (no MHZ CDCl3) &=7.34-7.10 (m. 9HJ. 4.46 (t-llke (breed). h7-9 HL. 1H). 3.062.95 

(m. IH). 2.942.85 (d&like, b15.4. 9.4 Hz. IH), 2.562.48 (m. 1H). 1.90-1.78 (m. IH). 1.45 (6. 3H). 

1.19 (a.3H); ‘3C-Nh4R (67.5 MHz. CDC13) bLl54.75. 153.38. 143.98. 13847. 133.40. 12864, 127X7. 

126X3. 126.76. 126.66. 123.18. 122.16. 55.96. 43.22. 41.14. 31.13. 2Q.73. 24.65: 2b.aAorlesa al. MS 
(H)dr 300 [Mj+; 1H NMR &7.60-7.10 (m. 9H). 4.41 (r-like (bad). 1=7-Q H7, 1H). 3 1 l-2.96 (m. lH), 

2.71 (dd-like. A15.2. 8.9 Hz. IH). 2.54-2.42 (m. 1H). l.Q@l.OO (RI. I II+); ‘3C-Nh4R til54.03. 152.65. 

144.92. 139.94. 132.83. 128.71. 127.W. 126.56 (two carbau). 126.13. 1X99. 123.27. 55.633, 47.M. 

43.47.37.63,32.02.30.844.2S.86.22.61. 22.m. Sensitized inrdirdorr in the ~daxcceeamountd 

bcenotr did MX ~KX!IKX the cyclizad podU5 indicating tbt singlet dlst m a rcetivc exard 8~. The 

pruductfis Rasarobly inLcrpwcd by ring closure af Cl and C+turmrlr @vingTMM iotamediate 3. The 

convefwon d 3 to 2 mvdvcs radical attack d ammatic nng f&owed by 1 .Xhydrngen nhlft in annun7~~~1 

slcp. 
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The intermediate 3 was succeasfuIIy trqpcd by oxygen; irradiation of 18 or lb under an oxygen 

atmosphen? pmduced the expected oxygenated ppdud 48 (22%) or 4b (lS%) along with several unidentified 

oxygenated paducts [ 4a; mp163-164 “C, MS (FAB) ndc 293[M+HJ+; 1H NMR &7.60-7.25 (m, lOH), 

3.40-3.20 (m. 2I-I). 2.50 (ddd, k12.2, 9.6. 9.6 Hz. 1H). 2.02 (ddd, kl2.2. 5.0. 1.7 Hz. 1H). 1.33 (s. 
3Ii). 1.31 (8, 3Ii); 13 C-NMR~154.52.143.25.136.03.135.40,128.57.128.52, 128.28, 127.83, 127.26, 

124.78, 102.46,82.34,41.24,37.36, 25.82, 25.57; 4b; mp MO-141°C, MS (FAB) m/c 333 w+Ii-J+;IH 

NMR&=7.60-7.25 (m. 1OI-i). 3.40-3.15 (m, X-i). 2.49 (ddd. kl2.2, 9.9, 9.9 Hz, H-i). 1.99 (ddd, kl2.2, 

4.6, 2.3 Hz. lH), 1.90-0.90 (m, IOH): 13C-NMR k154.89, 143.43, 136.13, 135.90, 128.46 (two 

carbons). 128.14. 127.98. 127.19, 124.85, 101.87. 83.63, 42.23, 37.52, 35.81. 33.08. 24.87, 22.64, 

22.301. Further fstudiea are in m. 
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