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Abstract: 4-methoxycinnamic acid-3’-methylbutyl esler I was subjected to delined UV irradiation, resultin In the 12+21 
cycloaddition products Z-4. The product 5 was also detected as a Diels-Alder adduct of 2. Nuclear magnetic resonance spectroscopy 
was used to identify the st~clures of the reaction products. 

Photochemical [2+2] cycloaddition of cinnamic acid derivatives has been known for some time.’ The 

formation of stereoisomeric truxinic I truxillic acid derivatives by means of irradiation with light similar to 

sunlight has been described in a number of publications.2d 

In the present study, +methoxycinnamic acid3’-methylbutyl ester was irradiated in vitro by means of a 

solar simulator7 used in sunscreen agent research. The wavelength of the emitted light was equivalent to that of 

natural sunlight up to 400 nm. Above that level, the visual/R range was adapted SO that in viva irradiation was 

feasible. 

Following in vitro irradiation of 1 (loo/o in n-hexane or propan-2-01) the individual compounds were 

isolated by column chromatography and preparative TLC. tH and 1% NMR measurements were done with the 

isolated fractions. The following photoproducts were determined (scheme 1): 

1169 







1172 

REFERENCES AND NOTES: 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

Montaudo, G.; Caccamese,S.; Librando,V. OrganicMagnetic Resonance 1974, 6, 534 

Liebermann, C., Ber. 1890,23,2512 

Stoermer, R., Ber. 1911,44,666 

Stobbe, H.; Steinberger, F. K. Ber. 1922, 55, 2225 

Mustafa, A. &em. Rev. 1951, 1 

Paolillo, L.; Ziffer, H.; Buchardt, 0. J Org. Chem. 1968, 35, 1, 39 

Photon Technology GmbH, Manual of solar simulator WedeV Holstein, Germany 1993 

2 lH-NMR66.34@&2,brd, J=6.5Hz)3.10(H-3,ddd,J’s=9.5,6.5, 1.5Hz)5.82(H-5,brd,J=lO.SHz) 

6.66 (H-6, dd, J’s=10.5, 1.5Hz) 7.24 (H-7, d, J=16Hz) 6.08 (H-8, d, J=16Hz) 4.20 (HlO, t, J=7Hz) 1.60- 

1.50 (H-l 1, m) 1.72 (H-12, m) 0.94 (H-13 and H-14, d, J’s=7Hz) 3.16 (4-OMe, s) 7.21 (H-2’/6’, d) and 

6.87 (H-3’/S’, d, AA’BB’), 3.25 (H-7’, dd) 3.55 (H-8’, d, J=IOHz) 4.15 (HlO’, m) 1.60-1.50 (H-l l’, m) 

1.65 (H-12’, m) 0.90 (H-13’and H-14’, d, J’s=7Hz) 3.80 (4’-OMe, s) NOES: H-2 with H-7(5%) and 

H-7’(2%), H-3 with H-8’(S%), H-2’/6’(3%) and H-2(7%), 4-OMe with H-8’(2%) and H-5(4%), H-7’ 

with H-2’/6’(3%) and H-2(1,5%), H-8’ with H-2’/6’(3%) and H-3(3%) 

Schrader A. Dissertation 1993, TU-Berlin 

Al-Jatal; N.; Gilbert, A. Trav. Chin?. Pays-Bus 1990, 109, 1,21 

3 ‘H-NMR 6 3.545 (H-2, d, J=2Hz) 

4 ‘H-NMR 6 4.46 (H-2, brdd, J’sz5.5, 2.5Hz) 3 28 (H-3, dd, J’s=9, 2 5Hz) 5 14 (H-5, d, J=3 5Hz) 6.4 1 

(H-6, d, J=3.SHz) 7.35 (H-7, d, J=16Hz) 6.23 (H-8, d, J=16Hz) 4.21 (H-10, t, J=7Hz) 1.56 (H-11, dt, 

J’s=7, 7Hz) 1.71 (H-12, tqq, J’s=7, 7, 7Hz) 0.93 (H-13 and H-14, d, J’s=7Hz) 7.18 (H-2,/6’, AA’) 6.89 

(H-3’/5’, BB’) 2.66 (H-7’, dd, J’s=9, 7Hz) 3.21 (H-8’, d, J=7Hz) 3.40 (4-OMe, s) 3.8 1 (4’-OMe, s) 1.84 

(2-OH, d, J=5SHz) NOES: H-2 with H-3(7%), H-7’(6%) and H-8(20%), H-3 with H-2’/6’(S%) and 

H-2(5%), H-5 with H-6(8%) and 4-OMe(5%), H-7’ with H-2’/6’(5%) and H-2(4%), H-8’ with H-2’/6’ 

(S%), 4-OMe with H-5(10%) and H-X’(S%) 

5 ‘H-NMR@P) 6 1.60 (H-2, dd, J’s=1 1, 2Hz) 2.62 (H-3, brd, J=9Hz) 6.01 (H-5, brd, J=lO.SHz) 6.31 

(H-6, d, J=lO.SHz) 6.84 (H-7, d, J=16Hz) 5.83 (H-S, d, J=16) 4.23-4.03 (H-10, m) 1.71-1.44 (H-l 1, 

H-12, m) 0.91 (H-13 and H-14, d, J’s=7Hz) 6.92 (H-2’/6’, AA’) 6.76 (H-3’/5’, BB’) 3.09 (H-7’ and H-8’, 

ma) 4.23-4.00 (H-IO’, m) 1.71-1.44 (H-11’, H-12’, m) 0.91 (H-13’and H-14’, d, J’s=7Hz) 3.01 (4-OMe, 

s) 3.8 1 (4’-OMe, sb) NOES: H-2 with H-8, H-3 with H-2’/6’, 4-OMe with H-5 lH-NMR(DI) S 2.19 (H-2, 

brd, J=llHz) 2.S9 (H-3, brd, J=9Hz) 5.50 (H-S, brd, J=lO) 6.54 (H-6, d, J=IOHz) 6.045 (H-7, dd, 

J’s=2.S, 4.SHz) 3.06 (H-8, brd, J=4.5Hz) 4.23-4.03 (H-10, m) 1.71-1.44 (H-l 1, H-12, m) 0.88 (H-13 

and H-14, d, J’s+Hz) 7.25 (H-2’/6’, AA’) 6.87 (H-3’/5’, BB’) 2.96 (H-7’, dd, J’s=lO, 9Hz) 3.13 (H-8’, d, 

J=lOHz) 4.23-4.00 (H-10’, m) 1.71-1.44 (H-l l’, H-12’, m) 0.88 (H-13’ and H-14’, d, I’s=7Hz) 2.72 

(4-OMe, s) 3.76 (4’-OMe, sb) NOES: H-3 with H-2’/6’, H-8 with H-7 and Hd(DP), H-7’ with H-2 and 

H-2’/6’, 4-OMe with H-8’ and H-S a) not first order; when C,H, H-7’ 3.24 dd (J’s= 10, 9Hz) and H-8’ 

3.20 d (J=IOHz) is added ; b) possibly interchangeable 
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