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It has been suggested that the sign of the circular dichroism (CD) 

maximum (C=O at 220-230 run) of the Y-lactones might be determined by the two 

factors. That is, configuration at C-2 (1) (2-(S)-configuration gave 

positive sign and 2-(R)-configuration gave negative sign) and the 

conformation of the five membered lactone ring (2) (an envelope C-3 carbon 

above the nodal plane in Fig.1 gave positive Fig. 1 
sign.) In thiolo-Y-lactones, few CD or ORD has 

been reported corresponding to their 
% 

wHcl 
configurations and conformations. Here we 

report CD of the five thiolo-t-lactones with 
& 

S 
R HC or0 

different substituent at C-2. They were prepared Ha O 
from (S)-2-amino-thiolo-u-butyrolactone (1) (3) by reactions which have been 

known to proceed with the retention of the configuration (4). In order to 

determine the ring conformation their PMR were also studied. In CD30D the 

chemical shift (6) of the protons at C-2 (Ha), C-3 (Hb and Hb') and C-4 (Hc 

and HC,) were 4.3-4.7, 2.1-2.9 and 3.1-3.9 respectively. The Ha of (I), (II) 

and (III) gave quartet and that of (IV) and (V) gave triplet. The coupling 

constants are shown in Table. Tentative calculations of the dihedral angles 

between Ha and Hb or Hb' according to Karplus (5) are 20" or 180' in (I), 

(II) and (III) and 30' or 130* in (IV) and 45O or 12OO in (V). Although the 

considerable deviation due to the differences of the C-2 substituents should 

be counted to the calculation, it suggests that in all of the five compounds 

the C-2 substituent should project quasi-equatorial or the ring conformation 
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should be written in Fig.1 and that the degree of the ring puckering in 

(I), (II) and (III) might be different from those in (IV) and (V). 

The CD curves of the compounds in ethanol are shown in Fig.2. They gave 

three bands at the wavelength region of 270-310 nm (Band I), 230-260 nm 

(Band II) and 210-215 nm (Band III), Kuriyama (6) has reported Cotton effect 

corresponding to Band I and Band II in steroidal thiol acetate and in one 

steroidal bridged I-thiololactone. 

He assumed that the Band I with very weak W absorption might be due to 

n-2 and the Band II with strong W peak might be due tax-lr+ of the 

-s-c=o. As well as the thiol acetate our thiolo-Y-lactones gave strong W 

absorption peak (e=3000-4000) and (I), (II) and (III) gave b at 240 nm, 

(IV) at 248 nm and (V) at 254 nm corresponding to Band II. Corresponding to 

the Band I UV absorption peak was not observed under the strong background 

absorption. On Band III the nature of the chromophore has not yet been 

identified. 

Table. CD, PMR and Physical Constant of Thiolo-Y-butyrolactones 

Substituent CD ([8]~10-~) at max. PMR Phys. Const. 

at C-2 Band1 Band11 Band111 BandI/II Ha(6ppm) Jab ab, mp. [a);:, , 

(I) NH3+C1 -1.3 +18 -9.6 

(268) (236) (211) 

(II) NHAC -2.0 +15 -9.6 

(279) (234) (208) 

(III)NIiS02CH3 +0.7 +18 -11 

(276) (235) (208) 

(IV) Cl -5.1 +11 -1.8 

(290) (254) (216) 

(V) Br -6.9 +15 

(295) (254) 

0.072 4.30 7, 13 188d +20.4 

(Q) cps (2.58, H20) 

0.133 4.70 7, 13 134 +98.2 

(Q) (2.4%,CHC13) 

0.039 4.38 7, 13 117 -10.6 

(Q) 118 (2%, CHC13) 

0.463 4.60 6 liq. +28.8 

(T) (3%, EtOH) 

0.460 4.48 5 liq. +40.1 

(T) (2.4k,EtOH) 

( );wavelength run, (Q);quartet, (T);triplet. 
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Fig. 2. CD of thiolo-d-butyrolactones 
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The relation between sign 

and magnitude of these bands and 

the configurations and the con- 

formation are briefly summarized 

as follows. 

(A) Band II; The band gave the 

strongest peak among the three 

bands and the magnitudes were 

almost the same in the compounds 

independent of the nature of C-2 

substituents though the halogen 

at C-2 gave considerable red 

shift. All the 2-S compounds 

gave positive sign. The results 

suggest that the sign can be 

applicable to determine the 

configuration at C-2. 

(B) Band I; The band I gave smaller CD maximum than Band II. The sign of 

this band in our compounds were negative except (II) and the magnitude were 

varied in individual compound. Because of the lower magnitude and more 

anomalous sign of CD peak, the Band I was less useful1 for the determination 

of the configuration at C-2 than Band II. However it should be noted that 

the magnitude seems to be related to the coupling patterns of Ha in PMR. 

In Table relative strength of the (e] of the Band I to Band II are 

shown. Thus (I), (II) and (III) which gave Ha quartet showed a very weak 

Band II compared with the relatively strong Band II of (IV) and (V) 

which gave Ha triplet. It suggests that the band may be more sensitive 

to the degree of the ring puckering as well as the nature of the C-2 t 

substituents than the Band I. 

(C) Band III; The band was observed in (I),(II) and (III) with strong 

negative magnitude and in (IV) and (V) the magnitude was rather smaller 

or entirely disappeared. 
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On the possibility of the extention of the rules obtained in n-n!* of 

Y-lactones to 7-thiololactones, the sign of Band II accorded with the rule, 

while the sign of the Band I and III gave opposite or anomalous signs. 
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