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(1) X-0, R-Me or OMe 
(6) X=N-R’ 

(9) R-Me, X=N-COMe 
(10) R=OMe, X-N-COMe 
(12) R=Me, X-N-CO,Me 

(14) R-Me, X=N-CO2Me 

(17) R=H, X=N-C02Me 

(4) n=2,3, or 4, R=H or Me 

(2) R=Me or OMe (3) 

(18) R=H, X-N-CO2Me g 

(11) 
(13) 

(16) 

R=H, R’=H or Me 

R-RhMe 

R-H, Me, or OMe; R’-COMe 

R-Me, R’=C02Me 

R-oh&, R’=C02Me 

R=H, R’=C@Me 

The incorporation of electron donor substituents into the benzene ring may be expected to inhibit the 

photoinduced intmmolecuhu electron tram&r in 3-benzylazaprop-l-e 3, am& furthermore,=hgrouPsat 
the 2’position xviii dii the meta photocycloaddition of an ethene speciticalty to the 1*,3’-positions.4 

However, the 2’-methyl-derivative 7 neither displayed arene fluomscence nor yielded isomers on 254 nm 

hmdiation.9 Complete inhiiition of the intramoleculsr electron tnmsfer may be expected for 3 and 7 in acid 

solution and indeed, the protonated species did exhibit arene fluorescence, but again only 6agmenWon was 

induced photochemically. The presence of an electron-withdrawing protecting group on the nitrogen 

howevar.providesaconvarisntandmors~~methodofmoderatingthedectrontransftrinthesesystems 

thereby permitting the S1 state of the benzene chromophore to fluoresce and undergo intmmolecuhu 

cycloaddition. Thus, 3-benzylazaprop-l-enes having an N-acetyl or N-carbomethoxy protecting group 

displayed fluoresence t?om the arene chromophore in the 280 - 290 nm region: the inter&y of this emission 

was approximately 10% of that from the corresponding protected benzyl g-propylamine indicating that 

mtem&onbetweentheS~areneandtheSoethenewas occuning. Satisfjkgly, ir&iation9 of the protected 

trichromophores did produce isomers. Although much polymeric material was obtained on irradiation of the N- 

acetyl compounds 8, the meta cycloaddition from systems having a 2’-methyl or 2’methoxy substituent to 

direct the reaction gave only the linear azaaiquinane isomers 9 and 10 mspeddy in approximately 39% 

yield.10 Thus during the photoreaction of both trichromophores, bond formation between the 2’6’-positions to 

give the cyclopropane ring must occur with high sekctivity, otherwise the angular triquinane isomer from 2’4’- 

closure would be detected. Using csrbomethoxy as the nitrogen protecting groupgreatiy improved chemical 

yields of the photoisomers. Thus three photoisomers from the 2’-methyl-trichromophore 11 were produced in 

a canbii yield of 95% and a selectivity of 18:2:1 with mspectke retention times relative to 11 of 1.3, 1.5, 

and 1.6. The major isomer (86% yield) was isolated by flash chromatography, and tiom @ analysis was 
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asaigncd the linear triquinanc stnmum 12. 11 Similar sdectkity ofthc intramokdar nwu photocydoaddition 

wurnotsdfortht2’-rnl3~again~vsthnepbatoisomerswiththelinear 

tliquinane 1412 comp&ag8O??oftheproductyieId. Inbothseries,theprote&ggroupscouldberemoved 

t?omthephotoisomers bytrwdmentwithbase. 

The high sebdvity- for formation of the linear azatriquinanes canmost amvenientlybeexplainedin 

tamsofanunsymmetri~orientation15oftheinteractihgStaraneand~etheneasarasultofsmallabond 

angle and shorter bond lengths of the CH2-X-CH2 tetheaing unit compared to that of hydrocarbon systems.1.’ 

This “a!3ymm&G efkct” allows c,-Ct* bonding prior to Cl-C3’ bondhlg and results ill Cl1 att&ing sp3 

hybridisation befixe C+ and so promotes the cydisation between Cza and Gee to give the cydopropane ring. 

However, while absence of a directing group on the benzene ring in 16 Ieads to M understandable lack of 

selectivity in the regiochemisby of me&z photocycloaddition (2’,6’- sod 1’,3’-), the formation of both 

azatriquinanes (ratio 17:18 of 1.0:3.2) is not consistent with the heteroatom-dii cydopropane ring 

ktion observed when the regiock&try of addition is controIled by substitution on the arene, and, as for 

the simihtr results fi-om 3-benzyloxyprop-l-ene2 remains unexplained. Nevertheless, this feature does not limit 

the synthetic application of these intramolecular photocycloadditions as the presence of such substitution on 

the benzene ring is essential to dii the photoaddition and obtain the specificity for triquinane formation, and 

as evidenced by the exploitation in the hydrocarbon series,1 such substitution is generaUy required by the 

synthetictarget. 
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E.AChandrosa and M.T.Thomas, Ckm. P&s Letters, 1971,9,393. 

Cyclohexane or dioxane solutions (1% whr) of the trichmmophres in 50 cm x 1 cm (i.d.) quartz tubes 

wcm exposed to the emission S-am an army 0Gight 15~ low pressure mscuryarc lamps. 

9: &+ (cm13, 400MH~) 5.64 (dt, J4.55.4, J4,32.1, J4,&.1, 4-H-), 5.48 (dt, J5jjZ.7, J3,52.7, 5-H), 

3.87-3.20 (m. 9-H, 9-H’, 11-H, 11-H’), 2.95 (br. d, 6-H), 2.60-2.37 (m, 8-H), 2.07 (s, COMe), 1.80 

(overbping dd’s, J7endo,65.3, J7endo,7exo9.2v 7-Hemjo; J7cxo,85.3, 7-&c,), 1.72 (br. d, 3-H.), and 

1.37 (s, 2-Me). (Found: M+, 203.13 14. Calc. for Ct3H17NO: M, 203.13 11). 10: 6~ (CDCI3,4OOMHz) 

5.57 (dd, J4,55.7, J4~2.2, 4-H), 5.51 (ddd, J5,62.7, J5,31.2, 5-H), 3X9-3.22& 9-H, 9-H: 11-H, ll- 

H’), 3.35 (s, OMe), 3.24 (dd, J6,7;rexo 44, 6-I-I), 2.40-2.09 (m, 8-H), 1.97 (s, COMe), 1.91 (d, 3-H), 

and 1.86-1.69 (m, 7-hdo, 7-ko). tic 169.0, 132.9, 126.8, 89.4, 56.7, 53.4, 52.6, 51.1, 44.1, 38.9, 

37.7,35.8, and 22.1. (bund: M+, 219.1203. Cak. for C13H,,N02: A4.219.1206). 

12: SH (Cm13, 4OOMHz) 5.62 (dd, J4,55.4,14,31.9 4-H), 5.44 (dd, J5,j2.3,,5-H), 3.70 (s, CQMe), 

3.59-3.15 (m, 9-H, 9-H’, 11-H, 11-H’), 2.95 (dd. J6,7e3c05.0, 6-H). 2.44-2.37 (m, 8-H) 1.89 (dd, 

J7endo,86.3, J7em10,7mroll~5, 7-Hemdo), I.75 (&s J7exq8 5.0, 7-Go), 1.62 (d, 3-H), and 1.30 (s, 

Me). QC 206.6, 133.1, 128.1, 57.5, 52.2, 48.8, 46.5, 46.0, 39.6, 37.5, 25.2, 20.9, and 13.9. (Found: 

M+, 219.1258. Calc. for C13H17N02: M, 219.1260). 

14: &g (Cm13, 4oOMH.2) 5.64 (dd, J4,55.7, J4,32.4, 4-H), 5.55 (ddd, J5,52.9, $31.6, 5-H), 3.9% 

3.19 (an, 6-H, 9-H, 9-H: 11-H. 11-H’). 3.68 (s, C%Me), 3.37 (s, OMe), 2.35-2.32 (m. 8-H), 2.21 (d, 

3-H), 1.76 (dd, J7exo,7emj,,13.7, J7exo,66.2, 7-J&&, and 1.54 (dd, J7do,86.2)_ Sc 205.6, 132.8, 

127.3, 89.6, 56.8, 52.9, 52.3, 48.5, 47.3, 45.7, 37.9, 36.1, and 24.9. (Fbund: M+, 235.1210. C&z. for 

C13H1,NOs: M, 235.1209). 
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