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Abstract - The temperature dependence of the diastereoselectivity in the photochemical [2 + 2]-cycloaddition of 

(+)-S-menthyloxy-2-[5H]-furanone to ethylene is investigated and the preparative isolation of the pure (lR, 45,5S)- 

as well as (1S,4SSR)-4-(+)-men~yloxy-3-oxa-2-oxobicyclo-[3.2.O]-he~e is described. 

Continuing our investigations of the diastereoselective course of photochemical [2 + 2]-cycloadditions2 we used the 

J_.it4mp 74.2 - 74.4oC. [c@= + 139.7’ (c = 1, CHCls)], which is 

readily accessible from pseudomaleicaldehyde acid3 and (+)-men- 

thol in the acetone sensitize& reaction with ethylene. A diastereo- 

merit mixture of 2 and 37 is obtained in high chemical yield. In this 

way we extend our former investigations with racemic b-alkoxy-2- 

[SH]-furanones? The ul - attack is preferred (Fig. 1). According to 

our experiences8 about the asymmetric control of bimolecular pho- 

tochemical reactions, the relatively low de-values observed are due 

to the fact that the bond formation proceeds in an early transition 

Fig. 1 state at high energy of the diabatic reaction coordinate. 

The relative configuration of the isomers 2 and3 were determined by the coupling constants of the acetal proton at po- 

sition 4 (Fig. 2) with the proton at 5 fromthe ‘H NMR spectrum.7 The represented absolute configurations base on Fe- 

ringa’s struc~e specifications for L4 By decreasing of the temperature the diastereoselectivity can be impro- 

1). Recrystallization yields 

Tab.1: Dependence of the de-value on temperature. The de-values are obtained from 13C NMR spectra. 
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Despite of the relatively low diastereoselection, however the 

described reaction is a preparative simple method to synthe- 

size diastereomerically pure cyclobutane derivatives, since 

the two obtained diastereomers have quite different physical 

(+)mentByl properties and thus are easily separated from each other by 

simple crystallization. NMR spectroscopy also shows the 

largedifferencesoftheirphysicalproperties.Theobtainedcy- 

clobutane derivative is a valuable chiral building block for 

natural product synthesis, because chemical yield and conver- 

sion allow to produce it in large amounts. 

(lR,4S,SS) 
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Fig. 2 

(lS,4S,SR) 
1 

References 
1. Part XI: R. Pelxer, H.-D. Scharf, H. Buschmann, J. Runsink, C/rem. Ber., submitted for publication. 

2. H. Herzog, H. Koch, H.-D. Scharf, J. Runsink, Tetrahedron, 42,3547 (1986); H. Herzog, H. Koch, H.-D. Scharf, 

J. Runsink, Chem. Ber., 120,1737 (1987). 

3. S.H. S&meter, R. Appel, R Brammer, G.G. Schenk, LiebigsAnn. Chem., 42,697 (1966); G. Bolz, W.W. Wiers- 

dorf(BASF),Ger.Offen.2111119(1972). 

4. J.Mmtel, J. Tea&r, J.P. Ikmoute,Eur.PaAppl. 23454(1981); B.L. Feringa, B. deLange, Tetruhedron,44,7213 

(1988). 

5. H.-D. Scharf, J. Janus, E. Mttller, Tetruhedrun, 35.25 (1979). 

6. H. Kosugi, S. Sekigughi, R. Sekita, H. Uda, Bull. Chem. Jpn., 49, 520 (1976); S.W. Baldwin, Organic Photo- 

chemistry (A. Padwa, Ed.), Vo15, Marcel Dekker, New York 1981, p. 123. 

7. 4 g of 1 dissolved In 250 ml acetone are irradiated (HPK-125; Philips; Pyrex immersion well with vacuum jacket) 

while the solution is flushed with ethylene until the conversion reaches 80 to 100%. The solvent is removed. After 

determination of thede-value, the reaction product2 is rectystallized from pentane [mp 116-l 17oC, [c#z = + 116’ 

(c ~0.5, CHC1$3is purified by HPLC [IS% ethyl acetate/cyclohexane, situp, [og = + 199”(c = 0.5, CHCI,)]. - 

‘H ~R(300MHz,CDC1~)(2):S=5.47(s,H-4),3.54(d/t,J=4.0/10.8~,H-5’),3.14(m),2.96(m,(H-5,-1),2.57 

(m),2.29(m,CH2),2.1 (m, H+t),2.02(sept/d,J=7/2.4Hx, H-8’), 1.6-1.7(m, H-2&-3&, 1.39 (m, H-l’), 1.19 (m, 

H-4’),1.01(m,H-6’ax),0.8-0.9(m,H-2 ax,-3’ax),0.93(d,J=6.4Hz,CH3-7’),0.86,0.78(2d,J=7.0Hz,CH3-9’, -10’) 

ppm. - 1HNMR(300MHz,CDC1~)(3):6=5.77(d,J=5.7Hz,H-4),3.62(d/t,J=4.0/10.8Hz,H-5’),3.11 (m, H-S, 

-1),2.4-2.6(m,CHZ),2.~((septld, J=‘f/2.4Hz,H-8’),2.1 (m,H-6&),1.6-1.7(m,H-2’eq,-3’~, 1.40(m,H-1’), 1.30 

(m,H-1’), f.O3(m,H-6’a~),0.8-0.9(m.H-2 ax,-3’+0.93 (d, J =6.4Hz,CH3-7’),0.92,0.96 (2d, J=7.0Hz,CH3-9, 

-lO)ppm.- 13CNMR(75MHz.CDC13)(2):6= 179.88(C-2), 104.10(C-4),76.25(C-5’),47.78 (C-4’),39.88(C-6’), 

4024737.72 (C-l, -5), 34.37 (C-2’), 31.39 (C-l’), 25.44(C-g’), 23.22 (C-3’), 23.36 (C-7), 22.26 (C-7’), 21.78 (C-6), 

20.87,15.70(C-9’,-1O’)ppm. - 13CNMR(75 MHz,CDC13)(3): 6= 178.42 (C-2), 101.20 (C-4), 77.89 (C-5’),47.90 

(C-4’), 39.83 (C-6’), 39.67T37.86 (C-I, -5), 34.55 (C-2’), 3 1.4O(C-l’), 25.65 (C-8’), 23.20 (C-3’), 22.77 (C-7), 22.27 

(C-7’), 17.95 (C-6), 20.97,15.90 (C-9’, -10’) ppm. 
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