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3- Benzoyl-  3a, 4, 6 ,6a- te t rahydrothieno[  3,4-d] [ 1,2, 3]oxathiaz oline 2-oxide is fo rmed  as a resul t  
of i n t r am o l ecu l a r  cycl iza t ion of c i s -4 -benzamido-3-ch to rosu l f i to th iophan .  Only one sulfur  
a tom - that  of the sulfoxide group - is r emoved  f rom the cycl izat ion product  and the analogous 
3-methoxycarbonyl -3a ,4 ,6 ,6a- te t rahydroth ieno[3 ,4-d] [1 ,2 ,3]oxath iazol ine  2-oxide by the action 
of Raney nickel; the products  in this case  are ,  respec t ive ly ,  c i s -4 -benzamido -3 -hyd roxy th io -  
phan and 3a,4,6, 6a- te t rahydrothieno]  3,4-d]oxazolidone.  The th ree -d imens iona l  s t ruc tu re  of 
3 -acy l -  3a, 4,4, 6a- te t rahydrothieno[3,4-d]  [1,2,3]oxathiazoline 2-oxide was de te rmined  by 1H 
and 13C NMR spec t roscopy .  A di f ference  between the conformat ional  s ta te  of 3-subst i tuted 
3a, 4, 6, 6a- te t rahydroth ieno[  3, 4- d] [ 1,2,3]oxathiazoline 2- oxides and 3-subst i tu ted 3a, 4, 6, 6a- 
te t rahydrothieno[3 ,4-d]oxazol idones  was es tabl ished.  

We have p rev ious ly  shown that c [ s -4 -methoxycarbony lamino-3-ch lo rosu l f i to th iophan  is capable  of under -  
going i n t r amolecu l a r  cycl iza t ion in the p r e s e n c e  of pyridine to give 3 -me thoxyca rbony l -3a ,4 ,6 ,6a - t e t r ahydro -  
thieno[3,4-d][1,2,3]oxathiazoline 2-oxide (IV) [1]. Since IV is a new two-r ing sys tem,  it s eemed  of in te res t  to 
us to invest igate  the poss ib i l i ty  of the fo rmat ion  of such compounds and to study the i r  t h ree -d imens iona l  s t r u c -  
tu r e .  
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In the p resen t  r e s e a r c h  we synthesized 3-benzoyl-  3a, 4, 6, 6a- te t rahydrothieno[  3,4-d] [ 1,2, 3]oxathiaz oline 
2-oxide (III), the analog of IV, by subject ing c i s -4 -benzamido-3 -ch lo rosu l f i to th iophan  (II) to i n t r amolecu la r  
cycl izat ion in pyr id ine  at 90-100~ Cleavage  of the molecule  with detachment  of the OS0 group (m/e  205) 
is m o s t  c h a r a c t e r i s t i c  in the m a s s  s pec t rum  of III. The IR spec t rum of IlI is s i m i l a r  to the IR spec t rum of 
iV [1]. The c h a r a c t e r i s t i c  absorp t ion  bands of OH and NH groups a r e  absent  in the spec t rum of III, but the 
spec t rum contains a s t rong band at 1180 c m  -1 cor responding  to vibrat ions  of the S - - O  group. The s imi la r i ty  
between the s t r u c t u r e s  of III and IV is a lso  conf i rmed  by data f rom the 1H spec t r a  (Table 1). The signal of 
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TABLE 1. P a r a m e t e r s  of the IH NMR Spectra  of III, IV, VII, and 
VIII* 

Com-*~ , 6,ppm L Hz 

,:l: t I / pound  3a-H, 3a-H, 5-H', 6-H", 

VII 304 (5,19}13,05I (523)17,1 }E13~,4=6,4 
a,231 ~ 539 I I 

wH'V? !~ /  4,88 3,1612,9513,2~{ 3,12 6,08 t~,821 6,521 439 . , 

4-H', 6-H', 
4~H" 6-H " 

--12,8 ] 

- 12,90 ] -- 13,40 
--13,5 1--13,4 

*The solvent used for  Ill, IV, and VIII was CsDsN, and CD3OD was 
used as the solvent for  VII (0.4 Ir solutions).  
~The p a r a m e t e r s  of the spec t rum of IV were  calcula ted with a 
Minsk-22 compute r  f r o m  an i te ra t ion  p r o g r a m ;  the chemica l  shifts  
of the geminal  p ro tons  in VIII and tII and of the 3a-H and 6 a - H p r o -  
tons in VII were  calculated as an AB sys tem.  The chemica l  shif ts  
of the remaining  protons  were  deterrained as the cen te r s  of the 
mult iplets ,  and the s p i n - s p i n  coupling constants  were  de te rmined  
as  the dis tances  between the appropr ia te  l ines in the spec t r a .  

TABLE 2. P a r a m e t e r s  of the 13C NMR Spectra  of IV and VIII 

C o ~ -  
pound 

IV 
VII1 

~ %?, ~ c-# 

]~ 1 4] I I l i  CDCI~ 36,2, 36,8 53,9 152,6 152 162 141 14l 
(CD3)2SO 62,2 38,2, 88~9 79,4 53,6 151,3, 150,8 157 165 141 141 

*The s pec t r a  were  obtained f r o m  1 M solutions.  

the 6a-H pro ton  (6 III 6.11 and 5IV 6.08 ppm) Is shifted apprec iably  to weak field as compa red  with the signal 
of the proton in the spec t rum of 3a,4,6,6a-tetrahydrothieuo[3,4-d]oxazolidone (6 5.24 ppm) [1]; this is in a g r e e -  
ment  with the i nc r e a s e  in the e lec t ronegat iv i ty  of the substi tuent at tached to 6a-C.  The sum of the vicinal 
s p i n - s p i n  coupling constants  (SSCC) along the 3a-4 bond (ejIII3a,4 = 10.2 Hz and eJIVm,4= 10.7 Hz) is g r e a t e r  
than the sum along the 6-6a bond (ejIIIs,~a=5.2 Hz and ejIV~,6a =6~ Hz), whe reas  they a r e  c lose  for  3a,4,6,6a- 
te trahydrothieno[3,4-d]oxazol idone;  consequently,  there  is a eonformat ional  d i f ference  between these  compounds.  

The change in the conformat ional  s ta te  of III and IV as compared  with the p rev ious ly  invest igated 3a,4,6,6a-  
te t rahydrothIeno[3,4-d]oxazol idone de r iva t ives  [1, 2] may be assoc ia ted  e i the r  with the appearance  of a sub-  
st i tuent  at tached to the ni t rogen a tom o r  with r ep l acemen t  of the carbonyl  group by a sulfoxide grouping. 

To c l e a r  up this  p rob lem,  we synthesized the 3-benzoyl~ and 3-methoxycarbonyl  der iva t ives  (VII and 
VIII) of 3a ,4 ,6 ,6a- te t rahydrothieno[3,4-d]oxazol idone (Vt) by acylation.  Compound VI was obtained f r o m  
c i s -4 -amino-3 -hydroxy th iophan  by fusion with u rea .  

Compar i son  of the 13C NMR s pec t r a  of IV and VIII (Table 2) conf i rms  the c o r r e c t n e s s  of the choice of 
s t ruc tu re  IV and, consequently,  IIL 

A singlet  belonging to the subst i tuent  at tached to ni t rogen (6 152.6 ppm) Is observed  in the spec t rum of 
IV in the region of the s ignals  of the carbonyl  carbon a toms,  in con t ra s t  to the spec t rum of oxazolidone analog 
VIII, in which an additional signal - the signal  of the carbonyl  ring ca rbon  (5 151.3 and 150.8 ppm,  Table  2) - 
is located in this region. In addition, as  in the 1H NMR spec t ra ,  the 6a-C signal in the spec t rum of IV shifted 
apprec iably  to weak field as compared  with the spec t rum of VIII (A66a_ C 12 ppm); this  is a lso in ag reemen t  
with the concept  of an i nc rea se  in the e lee t ronegat iv i ty  of the subst i tuent  at tached to 6a-C on pass ing  f r o m  
VIII to IV. The ionic c h a r a c t e r  of the bond changes as the e lec t ronegat iv i ty  of the subst i tuent  i nc reases ,  and 
this leads to a change in the 13C shielding constant  [3]. 

The p a r a m e t e r s  of the iH NMR spec t r a  of VII and VIII a r e  p resen ted  in Table  1. The r e su l t s  of a study 
of the t e m p e r a t u r e  dependences of the vicinal constants  for  IV and VIII a r e  p resen ted  in Figs.  1 and 2, r e s p e c -  
t ively.  
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Fig. 1. T e m p e r a t u r e  dependences of the sum of J~-H' ,6a-H and 
J6-H",6a-H (aJ6,6a) (1), J3a-H,4a-H'  (2), J6a_H,3a= H (3), and J3a-H,4-H" 
(4) for  iV. 

Fig. 2. T e m p e r a t u r e  dependences of J3a-H, Ga-H (1) and sum of 
J6-H',Ga-H and J6-H",Ga-H (~J%~a) (2) for  VIII. 

It has p rev ious ly  been  shown that  the t e m p e r a t u r e  dependences of t r ans -v i c ina l  SSCC are  substant ia l ly  
l a r g e r  than the cis  constants  fo r  f i v e - m e m b e r e d  r ings [4]. In the case  of IV, J3a-H,4-H'  can t he re fo re  be 
a sc r ibed  to the eis  constants  (AJ3a_H,4_ H, =0.14 Hz ove r  the invest igated t e m p e r a t u r e  range; Fig. 1, curve  2) 
and J3a-H,4-H" can be ass igned to the t r ans  constant  (AJ3a_H,4_H, = 0.5OHz; Fig. 1, cu rve  4). It  can also be 
a s s e r t e d  that the change in the t r an s -v i c i na l  constants  (the t e m p e r a t u r e  dependence of eJ3a,~ fo r  VIII could 
not be invest igated in detail ,  but a c o m p a r i s o n  of the magnitudes of this sum at the two ex t r eme  points  of the 
invest igated t e m p e r a t u r e  r a n g e -  6.43 Hz at 31 ~ and 6.96 Hz at 114 ~  shows that e J3a,4 i nc rea se s  as the t e m -  
p e r a t u r e  r i ses )  makes  the chief contr ibut ion to the invest igated change in the sums  of the vicinal constants  
i n  the CH2-CH f ragmen t  for  IV and VIII (eJG,6a for  IV and VIII and eJ3a,4 for  VIII). 

A c o m p a r i s o n  of the observed  vicinal  SSCC for  III, IV, VII, and VIII (Table 1) with the values calculated 
for  t r a n s - f u s e d  r ings [2] makes  it poss ib le  to conclude that the exper imenta l  constants  in these  compounds do 
not co r respond  to t r ans  fusion. In addition, in the case  of t r ans  fusion the thiophan ring should be p rac t ica l ly  
rigid, and this is not in a g r e e m e n t  with the exis tence of apprec iab le  t e m p e r a t u r e  dependences of the t r a n s -  
vtcinal  constants  in IV and VIII (Figs. 1 and 2). 

The magni tudes  of the SSCC and the i r  t e m p e r a t u r e  dependences a re  c lose  for  VII and VIII and for  the 
p rev ious ly  inves t iga ted  3a ,4 ,6 ,6a- te t rahydrothieno[3,4-d]oxazol idone der iva t ives  [1,  5]. Cis fusion of the 
f i v e - m e m b e r e d  r ings was proved  fo r  these  de r iva t ives  by analys is  of the magni tudes  of the vicinal SSCC, and 
the f o r m  of the eonformat ional  equi l ibr ium (A ~ B )  and the p r e f e r r e d  conformat ion  (A) were  found in [1, 5 ] .  
Consequently,  one can a s s e r t  that cis  fusion of the thiophan and oxazolidone r ings a lso  occurs  in VII and VIII, 
and an equi l ibr ium between the A and B conformat ions  with p r e f e r r e d  conformat ion  A is also cha r ac t e r i s t i c  
fo r  the molecu les  of these  compounds.  Thus the introduction of a subst i tuent  in the oxazolidone ring has p r a c -  
t ical ly  no effect  on the conformat ional  s ta te  of te t rahydrothieno[3,4-d]oxazol idone.  

O O 

)--'o s ~c---o 
A B 

Apprec iab le  t e m p e r a t u r e  dependences of the t r an s -v i c ina l  SSCC a re  observed  for  IV (Fig. 1, curves  1 
and 4). This makes  it poss ib le  to a s s u m e  that  this compound is not conformat ional ly  pure .  Evaluation of the 
conformat ional  pur i ty  of III and IV by the c r i t e r i on  p roposed  by Abraham [6] a lso  con f i rms  this conclusion: 
The coeff icients  of angular  dependence (J~,6a = 12.8 and Jma,4 = 20.3; 21.2 Hz) calcula ted f r o m  the observed  
vieinal  constants  in the cor responding  C H 2 - C H  f ragmen t  f rom the Karplus  equation a r e  c lear ly  too high. The 
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TABLE 3. Calculated Ranges of the Vicinal Sp in -Sp in  Coupl ingCon.  
s tants  (J, Hz) fo r  Conformat ions  Par t ic ipa t ing  in Equi l ibr ia  1 -3"  

lr t o o = ' ~  .4 ~ ~ ' ~  

1 

2 

3 

144J 42 
504 l 42 
180 3(] 
540 j 30 
216 / 16 
576 / 16 

4,3--6,8 
4,3--6,8 
6,0--9,0 
6,0--9,0 
7,3--I I,', 
7,3--I I,,' 

t62 9,8--14, 781 0,3_0,5 
150 8,t012, 

136 5,5--8,5 
I04 1 0,6--i ,0 

16 7,3--11,2 16 
16 7,3--11,2[ 16 
O0 8,0--12,01 30 

S,O--I2,0J 3O 
16 7,3--II,2 42 
16 7,3--iI,,~ 42 

7,3--II,2 
7,3~11,2 
5,0--9,0 
5,0--9,0 
L3--6,8 
~i,o--6,8 

}= -- 

A~ 

136 [ 5,5--8,5 
I04 I 0,6--[,0 
,501 8,I--12,3 

,22 ~ 9,8--t4,6 
78 0,3--0;5 

*The following symbols  a re  used in the table :  A is the phase  angle 
of the folding ampli tude [7], ~I, mn is the to r s ion  angle along the mn 
bond (it: co r re sponds  to a dihedral  angle between the c i s -v i c ina l  sub-  
st i tuents) ,  and ~H,H is the dihedral  angle between the t r a n s - o r i e n t e d  
hydrogen a toms .  It w a s  a s sumed  that ,I~ma x = 50 ~ (variat ion of ' I 'ma  x 
does not change the conclusions regarding  the f o r m  of the p r e f e r r e d  
conformations) ,  J ~  Hz, and J18~ j0 (j0 and j180 a re  the co-  
efficients in the equations of the angular  dependence of the vicinal 
constants)  in the calculat ions of the ranges  of the vicinal constants .  
CThe conformat ion  shown below was adopted as the or igin  (A = 0) in 
the chain of t r an s fo rm a t i on  of the thiophan ring: 

3(1 

conformat ional  s ta te  of these  compounds was the re fo re  examined in the f o r m  of an equi l ibr ium between the 
conformat ions .  Equi l ibr ia  between pa i r s  of conformations,  the phase  angles of which (A) differ  by 360 ~ (the 
in te rconvers ion  co r re sponds  to ring inversion),  a re  evidently mos t  l ikely for  the f i v e - m e m b e r e d  r ing [4]. The 
s [ ra i la r  t rends  of the changes with t e m p e r a t u r e  in the t r an s -v i c ina I  constants  along the 3a-4 and 6-6a bonds 
(Fig. 1, curves  1 and 4) leave only th ree  of the 10 poss ib le  p a i r  equi l ibr ia  for  the thiophan ring l ikely (see 
Table 3). The ranges  of the vicinal SSCC were  calculated fo r  the conformat ions  par t ic ipa t ing  in these  equi l ibr ia  
as in [2, 6, 8]. F rom a compar i son  of the calculated constants  (Table 3) with the exper imenta l  values {Table 1), 
the equi l ibr ium between the conformat ions  with A 144 and 504 o can a lso  be re jec ted  (J3a-H,~a-H ~JG-H' ,6a-H > 
J3a H,4 H' for  this equi l ibr ium whereas  J3a-H,4-H' > J ~ - H ' , m - H  ~ J~a,~a exper imenta l ly) .  The observed  values 

- - . . . . .  j 0 
of the vicinal  constants  can be explamed (m the case  of m a x i m u m  to rmon  angle ,I, max  5 0 - 6 0 ,  3a6 =10-12 Hz, 
and J%~a ~ 6-7 Hz)by an equi l ibr ium between a s y m m e t r i c a l  conformat ions  C and D, which a r e  in te rmedia te  
between conformat ions  with A 180 and 216 ~ (C) and 540 and 576 ~ (D):* 

o o 

c ~ 8 o  ~ c A~4o~ 

O O 
~ t 
s \  s 

R--N / 0 

( ~216~ ( A576 ~ 
C D 

In this case  the contr ibution of the f o r m s  with A 180 and 540 ~ (70-75%) is g r e a t e r  than that of the f o r m s  
with A 216 and 576 ~ (25-30%). The D conformat ion  is p r e f e r r e d  (60~70%). The choice of the p r e f e r r e d  con- 
format ions  is  a l so  conf i rmed by the d i rec t ion of the change with t e m p e r a t u r e  in the t r a n s - v i c i n a l  constanta 
(an inc rease  as the t e m p e r a t u r e  r i s e s ) .  

*The th ree -d imens iona l  s t ruc tu re  of the oxathiazolidone ring is not cons idered .  
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Thus an asymmet r i c  conformation a r i ses  when the sulfoxide group [s introduced, probably because of 
the less  p lanar  s t ruc ture  of the 1, 2, 3-o• 2-oxide ring as compared with the oxazolidone ring. 

Anomalously low coefficients of the angular  dependence of the vicinal constants along the 6-6a bond 
(J~,ea=6-7 Hz) are  charac te r i s t i c  for  der ivat ives  of 3a,4,6,6a-tetrahydrothieno[3,4-d][1,2,3]oxathiazoline 2- 
oxides. The dec rease  in J~,~a ~ ts probably associa ted with the substantial increase  ~n the electronegativit-y 
of the substituent attached to 6a-C in IIl and iV. 

Since 3a,4,6, 6a-tetrahydrothieno[3,4-d][1,2,3]oxathiazoline 2-oxide contains two sulfur atoms, it was of 
in teres t  to subject it to desulfurat ion with Raney nickel. In this case  it was found that the sulfoxide group is 
initially removed with cleavage of the oxathiazoline 2-oxide ring, as a resul t  of which c i s -4 -benzamido-3-  
hydroxythiophan {I)was obtained f rom III, and 3a,4,6,6a-tetrahydrothieno[3,4-d]oxazolidone (VI)was obtained 
f rom IV. A monocycl ic  thiophan derivative - c i s -4 -me thoxyca rbony lamino-3 -hydroxy th iophan-  which sub- 
sequenfly undergoes in t ramolecular  eyeHzafion to give two-r ing  compound VI when it is heated, is evidently 
also formed in the second case.  

E X P E  R I M  E NTA L 

The IR spec t ra  of minera l  oil suspensions of the compounds were recorded with a UR-10 spec t rometer .  
The mass  spec t ra  were recorded  with a J'MS~01SG-2 mass  spec t romete r  with direct  introduction of the sam-  
ples into the ion source  at an ionizing voltage of 75 eV and an emiss ion cur ren t  of 100 t~A. The tempera tu re  
of the ion source  was maintained at 100 ~ and the tempera ture  of the admission sys tem was maintained at 80 ~ 
The I~WIR spec t ra  were recorded  with Hitachi R-20A and Varian XL-100 spec t romete r s  with te t ramethyls i lane  
as the internal s tandard.  The accuracy  in the determinat ion of the chemical  shifts of the protons was • 0.01 
ppm, and the accuracy  in the determinat ion of the 13C atoms was ~0.1 ppm; the accuracy  in the determination 
of the JH,H constants  was �9 0.1 Hz, as compared  with • 1.0 Hz for the J l ~  H constants .  The proton total double 
resonance (PMDR) and a compar i son  with the spec t ra  of related compounds [1, 2, 6, 8] were used in the assign- 
ment of the signals to definite protons in the tH NMR spectra;  compar ison with the spec t ra  obtained by i r rad ia -  
tion of the protons was used in the ass ignment  of the signals in the 13C NMR spectra .  

In the study of the t empera tu re  dependences of the SSCC the corresponding intervals  in the spec t ra  were 
averaged with respec t  to 12-18 measurements  at each tempera ture .  Since the chemical  shifts of the geminal 
protons (6-H' and 6-H") are  close for  IV and VIII, the i r  change with tempera ture  can introduce a considerable 
inaccuracy in the determinat ion of the t empera tu re  dependences of J~a-H,~-H' and J~a-H,~-H" associa ted with 
a change in the populations of the conformations.  The tempera ture  dependences of the sums of the vicinal con- 
stunts along the 6-6a bond (sJs, sa) were  therefore  studied for both compounds. Like the J3a-H,~a-tt constants, 
the t empera tu re  dependences of J4-H',3a-H and J4-H',3a-H, for IV were correc ted  in conformity with the calcu-  
lation of the spec t ra  f rom an i teration p r o g r a m  at 32 and 100 ~ 

3-Benzoyl-3a,4,6,6a-tetrahydrothieno[3,4-d][1,2,3]oxathiazoline 2-Oxide (Ill). A 0.8-g (3.6 mmole) sam-  
ple of c i s -4-benzamido-3-hydroxyth iophan (I) [2] was added to 3 ml of SOC12 at - 1 0  ~ and the mixture  was 
s t i r red  for 20 rain, af ter  which the t empera tu re  was gradually raised to 20-22% The thionyl chloride was 
removed in vacuo to isolate c is -4-benzamido-3-chlorosul f i to tMophan (II) [8]. Dry pyridine was added to it, 
and the mlxture was heated to 90-100 ~ for  10 rain. The pyridine was removed in vaeuo, ch loroform was added 
to the residue, and the ch loroform solution was washed with water.  The chloroform was removed, alcohol 
was added to the residue, and the mixture was cooled at 0 ~ for 12-16 h. The result ing precipitate was sep- 
arated to g~ve 0.3 g (31%) of co lor less  needles with mp 107-108 ~ (from alcohol). Found: C 49.3; S 23.5%. 
CllHliNO3S 2. Calculated:  C 49.1; H 4.1; S 23.8%. The fil trate was concentrated and the residue was r e c r y s -  
tallized f rom alcohol to give 0.4 g of I. 

3a,4,6,6a-Tetrahydrothieno[3,4-d]oxazolidone (VI). A 1.5-g (9.5 mmole) sample of c i s~4-am[no-3-  
hydroxythiophan hydrochloride (V) and 1.3 g (23 mmole) of thiophene were  mixed, and the mixture was heated 
in vacuo at 160-200 ~ for  1 h, af ter  which it was cooled and t reated with chloroform.  The chloroform extracts  
were  washed with water,  the chloroform was removed in vacuo, and alcohol was added to the residue.  The 
result ing precipi ta te  was removed by fi l trat ion to give ! g (72~0) of color less  p r i s m s  with mp 125-126 ~ (from 
alcohol). No melt ing-point  depress ion was observed for a mixture of this product  with a sample of oxazolidone 
[11. 

3-Benzoyl-3a,4,6,6a-tetrahydrothieno[3,4-d]oxazolidone (VII). A 0.5-g (3.5 mmole) sample of VI and 
0.31 g (5.5 mmole) of ground KOH were added with st i r r ing to 5 ml of acetone, the mixture was heated to the 
boiling point, and 0.72 g (5.2 mmole) of benzoyl chloride in 2 ml of acetone was added. The mixture was re- 
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fluxed for  1 h, af ter  which it was concentrated to dryness ,  and the residue was dissolved in chloroform.  The 
chloroform solution was washed with water,  the chloroform was removed, and alcohol was added to the residue. 
The alcohol mixture was cooled at 0-3 ~ for  12-16 h, after  which the precipi ta te  was removed by fi l tration and 
washed with water  to 0.9 g (86~0) of color less  needles with mp 102-103 ~ Found: C 57.7; H 4.2; S 12.8%. 
CI2HIINO3S. Calculated: C 57.8; H 4.5; S 12.9~0. 

3-Methoxycarbonyl-3a,4,6,6a-tetrahydrothleno[3,4-d]oxazolidoue (VIII). A 0.6-g (4.2 mmole) sample of 
VI and 0.39 g (6.9 mm01e) of KOH were added to 5 ml of acetone, the mixture was heated to the boiling point, 
and 2.7 ml of an acetone solution of 0.66 g (6.9 mmole) of methyl cblorocarbonate was added gradually. The 
mixture was refluxed with stirring for 1 h, after which it was cooled to 0 ~ and allowed to stand at that temper- 
ature for 12-16 h. The precipitate was separated and washed with water to give 0.5 g (59~o) of colorless needles 
with mp 139-140 ~ (from methanol). Found: C 41.2; H 4.5; S 16.0%. CTHgNO4S. Calculated: C 41.4; H 4.5; S 
15.8~. 

Desulfuration of Tetrahydrothienooxathiazoline 2-Oxide Ill. A 0.5-g (1.9 mmole) sample of Ill and 6 g 
of Raney nickel were added to 9 ml of alcohol, and the mixture was refluxed for 9 h. It was then cooled and 
filtered, and the filtrate was concentrated to a volume of 2-3 ml and allowed to stand at 0-3 ~ for 12-16 h. The 
resulting precipitate was separated to give 0.36 g (86~o) of colorless prisms of cis-4-benzamido-3-hydroxy- 
thiophan (1) with mp 154-155 ~ No melting-point depression was observed for a mixture of this product with 
the compound previously obtained in [2]. 

Desulfuration of Tetrahydrothienooxathiazoline 2-Oxide IV. A 0.8-g (3.5 mmole) sample of IV [1] and 
12 g of Raney nickel were added to 18 ml of alcohol, and the mixture was refluxed for 9 h. It was then cooled 
to 30-40 ~ and filtered, and the filtrate was concentrated to 2-3 ml. The resulting precipitate was removed by 
filtration to give 0.2 g (40%) of colorless prisms of VI with mp 125-126 ~ (from alcohol). No melting-point 
depression was observed for a mixture of this product with VI obtained above. 
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