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Swnmary 1,2-DI-tert -butyl-cycloheptene 6 was obtalned from plmellc acid 1 in a three - _ 

step sequence via intramolecular reductive coupling of the dlketone 5 Direct _ 

photolysls of 6 gave endo-1,7-dl-tert -butyl-norcarane 7 _ _ 

Numerous attempts to prepare a stable compound containing a trans-cycloheptene 

moiety have been unsuccessful 
1 

However, stablllzatlon has been achieved 
2 

by complexation 

with Cu(I)- and Ag(I)-trlflate and it 1s possible to trap compounds that are even more stralned 

by reason of bond-shortening 
3 

We speculated that the lsolatlon of a free trans-cycloheptene might be possible if bulky 

substltuents are placed at the double bond and thereby provide klnetlc and (relative) 

thermodynamic stablllzatlon of the trans isomer 

Very recently Inoue 
4 

determlned a-for the trans-rcls-lsomerlzatlon of trans-cycloheptene -- 
to be 18 2 kcal/mol by low temperature trapping experiments The cls isomer of di-tert -butyl- 

ethylene is 9 6 kcal/mol higher in energy than the trans Isomer, as determined by heats of 
5 

hydrogenation , and the AH ' for trans+cls-isomerlzatlon 1s exceptionally high (57 42 kcal/ -- 
mol) according to force field calculations of Ermer 

6 

Direct photolysls, as well as slnci let- and triplet- sensltlzation, have been used to affect 

cis--trans-isomerlzatlon of various cycloalkene systems - direct photolyses glvlng the best 

results We decided to synthesize cls-1,2-dl-tert -butyl-cycloheptene 6 and to examine its - 
direct photolysls (scheme) 

Several attempts to substitute OH or Cl in J_ or 1 with tert -butyl-lithium of tert -butyl- 

magnesium-bromide gave unsatisfactory results However, the dlketone 5 was obtained in 68% _ 
isolated yield by the organo-copper-variant 8,9 Intramolecular reductive cycllzatlon was 

achieved by dropwlse addition of 5 (339) to a suspension of _ "low valent tltanlum compounds" 

formed by refluxing the suspension of T1C14 (176ml) and LlA1H4 (31 49) ln tetrahydrofuran 

(1 61) ' 3 3g lo of 6 were obtalned after column chromatographle (lm x 2 5cm Kleselgel 60, 

n-pentane), subsequent bulb to bulb dlstlllatlon and glc purlflcatlon (6m 20% OV210, 13O'C) 

Irradiation of 625mg of 6 in 300ml of n-pentane - ' with a low pressure mercury lamp (Hanau TNN 

15/32, quartz) at O°C for 18h resulted in the production of one maJor photoproduct and the 
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gradual disappearance of 5 (capillary glc) Removal of the solvent and bulb to bulb dlstlllatlon 

afforded 620mg of an 011 that consisted of endo-1,7-dl-tert -butyl-norcarane 1 (76%), 5 (4%)) 

and three minor photoproducts L was isolated (glc) and identified spectroscopically 

The presence of cyclopropyl hydrogen was suggested by lr (299&m-l) and corroborated by 'H- 

nmr (6=0 43ppm, d, J=lO 4Hz) and l3 C-nmr(6=15 86, d) The appearance of only one strongly 

shielded hydrogen requires both tert -butyl groups being located at the cyclopropane, and the 

large coupling constant establishes the exo-conflguratlon of 7-H 
1 
H-nmr spectra of a slmllarly (1O'C) irradiated solution of 6 in cyclohexane-d12 contained in _ 

a degassed, sealed quartz-nmr-tube showed three sharp sing lets that coincided the tert -butyl 

resonances of 6 and 7 thus excluding the lntermedlacy of a stable trans oleflne 8 down to a _ _ _ __- 
limit of 5% Low temperature photolyses, trapping experiments as well as variations of the 

alkyl substltuent are planned 

Xatlsfactory elemental analyses were obtained for all new compounds Physical and spectral 

data ( IH-nmr 90mHz, CC14, 6 vs lnt TMS lr in CC14, cm-' ms 70eV) 

L bp 93-97'C/O 2torr lH-nmr 2 94(t,J=6 9Hz,4H), 1 25-l 95(m,6H) ir 18OO(C=O) _ 
3 mp 52'C (n-hexane) 'H-nmr 11 50(s,lH), 2 50(t,J=6 8Hz,2H), 2 36(t,J=6 8Hz,ZH), 1 20-l 85 _ 

(m,6H), 1 15(s,9H) lr 3400-2500(C02H), 171O(C=O) ms 200(m+), 143, 125, 91, 69, 51 

4 mp 28 5OC (n-pentane) lH-nmr 2 86(t,J=7 OHz,2H), 2 41(t,J=6 3Hz,2H),l 15-1 90(m,6H), _ 

1 09(s,9H) ir iaoo(c=o), 17oa(c=o) 

5 bp 114'C/O ltorr 'H-nmr 2 42(t,J=7 lHz,4H), 1 15-1 75(m,6H), 1 09(s,18H) 13C-nmr(80mHz, - 

C6D6) 213 28(C=O), 43 75, 35 98, 29 07, 26 42(CH3), 23 96 it- 1708(C=O) ms 240 20888 

(m+, talc 240 20894), 183(m+ - ), 127, 57 C(CH3)3 

6 bp 82'C/O ltorr 1 H-nmr 2 22-2 42(m,4H), 0 9(7)-l 65(m,6H,strongly dlsturbed by tert -butyl _ 
spinning-side-bands), 1 25(s,18H) 13C-nmr (80mHz, CDC13) 144 87(C=C), 37 37, 33 85, 32 61 

(CH3), 30 20, 27 81 lr 2950, 2920, 1484, 1473, 1465, 1441, 1390, 1360, 1186 Raman (neat) 

1557 (c=c) ms 208 (m+), 151, 95, 83, 81, 69, 57 

7 lH-nmr(250mHz) 1 73-l 87(m,2-,5-,5-H, 1 30-l 53(m,3-,3-,4-,4-H), 0 91-1 23(m,2-H), 1 05 - 
(s,9H), 0 75-0,91(m,6-H), 0 80(s,9H), 0 43(d,Jl,7=10 4Hz,7-H) 13C-nmr (250mHz,C6D6) 

34 94(s), 32 85(d), 32 36(q), 32 06(s), 26 99(q), 23 14(t), 20 62(t), 19 84(t), 15 86(d) 

lr 2998, 2956, 2868, 1478, 1466, 1391, 1362, 1228 ms 208 (0 5%, m+), 151, 95, 83, 81, 
. 
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