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Abstract - 2,3-Benzo-1-thiaoctems 2 ,  , and were synthesized 

from 4-acetoxyazetidin-%one (2). Oxidation of and 2 afforded 
the corresponding sulfoxides and sulfones. The relative stereo- 

chemistries of the products were determined from nmr aromatic 

solvent induced shlfts (ASIS). 

In connection with our interest in the biological activlty of synthetic 2,3-henzo- 

1-thiaoctem (J):'~ we previously synthesized some 2,3-ben~o-l-oxaoctems.~ Now we 

report the syntheses of 2,3-benzo-I-thiaoctems with no suhstituent at the C7 posi- 

tion and their sulfoxides and sulfones. 

4 A mixed solution of o-mercaptobenzyl alcohol (1.1 equiv) and sodium ethoxide (1.05 

equiv) was added to a solution of 4-acetoxyazetidin-2-one ( x ) ~  (1 equiv) in water 

under ice cooling. After 2 hrs at O°C, the solution was extracted with ethyl ace- 

tate and worked up in the usual way to give 4-(2-hydroxymethylthio) azetidin-Lone 

(2)6 (70%) by chromatography. A similar reaction of thiophenol 1,  which was obtained 
from 2 ,2'-dithiohishenzaldehyde7 in 65% yield [(i) HOCH2CH20H, TsOH, C6H6, ref lux, 

(ii) LiA1H4, Et20],with 2 gave Q6 (85%). Oxidation of 2 with pyridinium chloro chro- 
mate8 (1.5 equiv, CH2C12, rt, 2 hrs) afforded 4-hydroxy-2,3-henzo-1-thiaoctem 2 9,lO 

(62%, mp lll-112°C) and @,ll (205, mp 180-181°C). Alternatively, methanolysis (MeOH, 

TsOH, 50°C, 3 hrs) of Q gave methyl ether 212 (91%, mp 116-117°C) which was easily 

hydrolyzed (Me2C0, H20, rt, 3 hrs) to 2 (65%). Methanolysis (MeOH, TsOH, rt, 3hrs) 

of compound 2 gave 2 (93%). 



Oxidation of compound z with 2 equiv of m-chloroperhenzoic acid in chloroform for 
10 hrs gave the two isomeric sulfoxides (18%, mp 1135-166~C, dec.) and &&I4 (65 

%, mp 162-163PC, dec.). Of the two isomers, the former (the minor product) appeared 

less-polar on t.1.c. Treatment of 2 with 4 equiv of m-chloroperbenzoic acid for 24 
hrs led to formation of the sulfone (68%, mp 166-167'C, dec.). By use of the 

same procedure as that for &Q and &&, &?I6 (lZ%, mp 158-15g°C) and &$I7 (718, mp 

136-137°C) were obtained from 2 .  Permanganate oxidation (KMn04, Me2C0, HZO, dil 

H2S04, rt) of 2 gave sulfone (92%, mp 161-162'C, dec.). 

The relative stereochemistries of the products were determined by examination of the 

aromatic solvent induced shifts1' (ASIS) of the Cq and C6 protons in the nmr of meth- 

yl ethers &2 and A$ (Table 1). It is well established that benzene solvates the 

positive end of a solute dipole and causes large upfield-shifts for protons located 

on the side of the molecule with which benzene associates.z0 Thus, the fact that 

there is a large upfield-shift (+0.31 ppm) for C6-H in compound &$ and no shift for 

C6-H in compound compared with that of 2 support the 0-sulfoxide configuration 
for &2 and a-sulfoxide configuration for &%. The upfield-shift (+0.21 ppm) for Cq- 

H in compound &2 shows that there is a trans-relationship between C4-H and C6-H in 
the series of compounds. Furthermore, the relatively large deshielding (-0.29 ppm 

in CDCl ) for C -H in compound compared with that in 2 indicates a cis-relation- 3 4 

ship between C4-H and the sulfoxide group. 21 

Only sulfoxides &,J, and &x showed appreciable antibacterial activity. 
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Table 1 Benzene-induced Solvent Shifts for Methyl ~ t h e r s ~  

Compound Solvent C-7Ha C-7H8 C-6H C-4H OMe 

- p~~ - -- -- -~ ~ 

(a) In parts per million in 3% (W/V) solution with TMS as an internal reference, 

measured on a JEOL PS-100. A = G(CDC13)-S(CDC13/C6D6). (b) 50% (V/V) C6D6 in CDC13. 
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lo. IR(CHC13) 3580, 3340 (OH), and 1760 cm-' (C=O); NMR(CDC13) 2.96 (lH, dd, J = 

1.5 and 15 Hz, C7a-H, 3.47 (lH, dd, J = 4 and 15 Hz, C7B-H), 4.48 (IH, d, J = 

5.5 Ha, OH), 4.88 (lH, dd, J = 1.5 and 4 Hz, C6-H), 5.99 (lH, d, J = 5.5 Hz, 

C4-H), 7.22 (3H, s, ArH), and 7.66 (lH, m, ArH). 
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4.51 (lH, dd, J = 1.5 and 4 He, C6-H), 5.85 (lH, d, J = 8.5 Hz, C4-H), 7.19 

(lH, d, J = 8.5 Hz, OH), and 7.48-7.84 (4H, m, ArH). 
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