
HETEROCYCLES, Vol. 24, No. 8, 1986 

SYNTHESIS OF B I -  AND TRICYCLIC IESOIONIC [1,2,4.61THIATRIAZINE-1.1.3-TRIUXIDES 

J a e  Sung Kang and Dong Young oh+ 

Korea Advanced I n s t i t u t e  o f  Sc ience and Technoloyy 

P.O. Box 150 Chonyyangni, Seoul 131, Korea 

A b A b  - The r e a c t i o n  o f  N - s u b s t i t u t e d  aminohe te rocyc les  w i t h  c h l o r o s u l -  

f o n y l  i socyana te  (CSI )  o r  pen tach lo ropheny l  N-ch lo rosu l fony lcarbamate  

(PCPCSC) a f f o r d s  b i -  and t r i c y c l i c  mesoionic  [1,2,4,6lthiatriazine-1,1,3- 

t r i o x i d e s  i n  t h e  presence of e t h y l d i i s o p r o p y l a m i n e .  

Numerous examples o f  six-membered mesoionic  compounds a r e  found i n  t h e  l i t e r a t u r e  and 

reviewed.' Ma lony l  d i c h ~ o r i d e s , ~  t h e i r  e s t e r   derivative^,^ carbon  s ~ o o x i d e , ~  ethoxy-  o r  

phenoxycarbonyl  i socyana te  and t h e i r  t h i o  d e r i v a t i v e s 5  a r e  very u s e f u l  reagen ts  f o r  the 

syntheses o f  mesoionic  compounds. S ince  CS1 has two f u n c t i o n a l  groups of NCU and SUZCI, it can 

be used as c y c l i z i n g  reagent  f o r  meso ion ic  compounds, b u t  has r e c i e v e d  s c a n t  a t t e n t i ~ n . ~  We 

w i s h  t o  r e p o r t  t h e  syntheses o f  meso ion ic  compounds f rom t h e  r e a c t i o n  o f  CS1 o r  PCPCSC w i t h  N- 

s u b s t i t u t e d  arn inoheterocyc les 
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2-Benzylaminopyridine reacted w i t h  PCPCSC i n  chloroform a t  room temperature producing mesoionic 

l-benzylpyrido[1,2-bl[1,2,4,6]thiatriazine-2,4,4-trioxide (4). Karady and co-workersba a l ready  

repor ted  compound 5 which was synthesized from t h e  reac t i on  o f  2-benzylaminopyr id ine and CS1 i n  

the  presence o f  a t e r t i a r y  amine base. S t r uc tu re  j! was assigned by t h e  comparison w i t h  

au thent ic  sample.' 

2 -A lky lamino th iazo les  reacted w i t h  CSI producing the  in te rmed ia te  5 which c y c l i z e d  on t h e  

add i t i on  of a t e r t i a r y  base t o  a f f o rd  mesoionic I-alkylthiazolo[2,3-clil,2,4,6lthiatriarine- 

2.2.4- t r iox ides ( 1 ) .  The s t r u c t u r e  of 1 was assigned by t h e  study of 'H NMK and 1K o t  

in te rmed ia te  5 and 'H NMR of in te rmed ia te  2. Presence o f  exocyc l i c  imine bond was v e r i f i e d  on 

t h e  base of 'H NMR chemical s h i f t  and imino s t r e t c h i n g  band i n  1K o f  a. 

'H NMR data (CDCI~, 60 MHZ) 

PCPCSC resu l t ed  i n  mesoionic compound 8, w h i m  i s  the  regio isomer of 1, w i t h  2-alky lamino- 

t h i azo les  i n  t h e  presence of a t e r t i a r y  amine base. The s t r u c t u r e  of j? a r e  assigned by 

comparison w i t h  t h e  'H NMR chemical s h i f t s  o f  1. 
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IH NMR d a t a  (CDCI~ + C F ~ C O U H ,  BU MHZ) 

NCH SCH NCH2 CHJ 

7a 8.04 d, J=5 Hz 6.95 d, J=5 Hz 5.26 s 

7b 8.02 d, J=5 Hz 7.03 d, J=5 Hz 4.19 q, J=7 Hz 1.61 t, J=7 Hz 

8a 7.88 d, J=5 Hz 7.20 d, J=5 Hz 5.35 s 

8b 7.90 d ,  J=5 Hz 7.32 d, J=5 Hz 4.18 q, J=7 Hz 1,48 t ,  J=7 Hz 

Mesoionic  compound E w a s  o b t a i n e d  from t h e  r e a c t i o n  o f  2-ethylamino-6-methoxybenrothiarole wi th  

CSI o r  PCPCSC i n  t h e  presence of a t e r t i a r y  base. Product  s t r u c t u r e  from A pa th  (Fg - z )  was 

assigned by 'H NMR chemical s h i f t  of i n t e r m e d i a t e  10. 'H NMR chemical  s h i f t  of methylene groups 

i n  e x o c y c l i c  and e n d o c y c l i c  i m i n e  i n t e r m e d i a t e  10 a r e  3.50 ppm and 4.25 ppm, r e s p e c t i ~ e l ~ , ~  

b u t  t h i s  i n t e r m e d i a t e  10 has N-CH2 resonance a t  3.50 ppm. Product  s t r u c t u r e  o f  B p a t h  (z- 
12)  was determined by comparison w i t h  t h e  da ta  of t h e  p roduc t  f rom A path.  - 
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Pentachlorophenoxy group i s  t h e  good l e a v i n g  group.' PCPCSC c y c l i z e d  w i t h  a t  roam temperature,  

b u t  e t h y l -  o r  phenyl  N-chlorosul fonylcarbamate d i d  n o t  a f f o r d  mesoionic  compound a t  r e f l u x  

c o n d i t i o n  i n  e t h y l  a c e t a t e  o r  xy lene.  

M e l t i n g  p o i n t s  a r e  uncorrected.  1R and 'H-NMR s p e c t r a  were recorded on Perk in-Elmer Model 283 8 

g r a t i n g  i n f r a r e d  spectrometer  and Var ian  T-60A o r  Var ian  FT-8UA Spectrometer, r e s p e c t i v e l y .  

Mass spec t ra  were taken a t  an i o n i z i n g  vo l tage  of 70 eV on a Hewlet t -Packard 2985 D I M S  

i n s t r u m e n t  . 

General Procedure (method A )  

An equimolar  amount of N - s u b s t i t u t e d  aminoheterocycle was added t o  t h e  s o l u t i o n  o f  CSI i n  

ch lo ro fo rm a t  room temperature.  A f t e r  2 h an e q u i v a l e n t  of e t h y l d i  i sopropy lamine  was i n j e c t e d  

and s t i r r e d  a t  room tempera tu re  f o r  6 h. White s o l i d  was c o l l e c t e d  by f i l t r a t i o n .  

General Procedure (method B) 

An equimolar  amount o f  PCPCSC was added t o  t h e  s o l u t i o n  o f  equ imo la r  e t h y l d i i s o y r o p y l a m i n e  and 

N - s u b s t i t u t e d  aminoheterocycle i n  c h l o r o f o r m  and s t i r r e d  f o r  b h a t  room temperature.  Whi te 

s o l i d  was c o l l e c t e d  by f i l t r a t i o n .  

Mesoionic  l - B e n z y l p y r i d 0 [ 1 , 2 - b 1 [ 1 , 2 ~ 4 , 6 I t h i a t r i a ~ ) :  -~ Method 8. y i e l d  = 4b4. 

Mp 1 6 6 - 1 7 0 ~ ~  (decomp.) I R ( K 8 r ) :  1690, 1630, 1510, 1358, 1330, 123U, 1220, 1180, IUUU, 780, 690 

cm-l. 'H NMR (CUCI3 + CF3C00H): 5.45 ( r ,  2H). 7.W-8.90 (m,  9H). Ms (rnlr): 289 (M'), 183 (M+- 

S02NC0) 

Mesoionic  l-BenzylthiazoloC2,3-c~i1,2,4,61thiatriazine-2,2.4-trioxide (2): Method A. Y i e l d  = 

68%. Mp 2 0 0 - 2 0 3 ~ ~  (decomp.) IR(KBr ) :  1740, 1575, 1555, 1340, 12U5, l l i i u ,  995, YUU, 7UU cni- l .  IH 

NMR(CDCl3 + CF3COOH): 5.26(s, 2H), 6.95(d, J=5 Hz, l H ) ,  7.46(s, 5H), X.U4(d, J=>Hz, 1H) 

Ms(m/z): 2 9 5 ( ~ + ) ,  ~ ~ Y ( M + - S O ~ N C O )  

Mesoionic  l-Ethylthiazolo~2,3-~lC1,2,4,6lthiatriazine-2,2,4-trioxide (c) : Method A. Y i e l d  = 
- 

90%, Mp 213-216OC (decomp.) l R ( K 8 r ) :  1720, 1580, 1560, 139U. 1330, 1315, 131U, 12U5, 118U, lUYU, 

1005, 895 cm-l. 'H NMR(CUC13 + CF3C00H): 1.61(t,  J=7Hz, 3 0 ) .  4.19(q, J=7Hr, ZH), 7.U3(d, 

J-SHz, l H ) ,  B.UZ(d, J=SHr, 1H). Ms(m1z): 2 3 3 ( ~ + ) ,  2 0 5 ( ~ + - ~ 0 ) ,  1 2 7 ( ~ + - ~ 0 ~ ~ ~ 0 ) .  

Mesoionic  l-Benzylthiarolo[3,2-b][1,2,4,6]thiatriazine-2,4,4-trixoide (3): Method . Y i e l d  = 

52%. Mp 194-198°~ (decmp.)  IK(KBr) : .  1700, 1545, 1370, 1215, 995 cm-l. NMK(CUCl3 + CF3C00H): 
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5.35(s, ZH), 7.20(d, J=SHz, l H ) ,  7.41(s, 5H), 7.88(d, J=5Hr, 1H). Ms(rn/z): 295(Mt), 189(Mt- 

S02NCO). 

Meso ion ic  l-Eth~lthiazol0~3,2-b111,2,4,61thiatriarine-2,4,4-trioxide (E): Method 8. Y i e l d  = 

65%, MP 225-227'~ (decomv.) I R ( K B r ) :  1710, 1570, 1380, 1355, 12YU, 12U5, 1015, 755 cm-l. NMR 

(CDCI3 + CF3COOH): 1 .48( t ,  J=7Hz, 3H), 4.18(q, J=7Hr, 2H). 7.32(4, J=5Hz, l H ) ,  7.90(d, J=5Hz, 

1H). Ms(m1z): 2 3 3 ( ~ + ) ,  ~ ~ ~ ( M + - s o ~ N c o ) .  

Mesoionic  4-Eth~l-7-methoxybenzothiazoloC2,3-clil,2,4,6lthiatriazine-1,3~3-trixoide[~): Method 
-- 

A. Y i e l d  = 60%. Mp 241-245% (decamp.) I K ( K B r ) :  1710, 1570, 15U0, 12U0, 1010 cm-l.  'H HMH 

(C0CI3 t CF3COOH): 1 .50( t ,  J=7Hz, 3H), 4.00(s, 3H),  4.26(q, J=7Hz, 2H), 1.25-8.30(m, 3H). 

Anal. Ca lcd  f o r  c ~ ~ H ~ ~ N ~ ~ ~ s ~ :  C, 42.17; H, 3.54; N, 13.42. ~ o u n d :  C ,  41.8; H, 3.30; N, 13.8. 

Method 8 .  Y i e l d  = 58%. Anal .  Ca lcd  f o r  Cl1Hl1N3O4S2: C, 42.17; H, 3.54; N, 13.42. Found: C, 

41.9; H, 3.25; N, 13.9. 
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