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STUDY OF THE REACTIVITY OF 3-OXO-1.2.6-THIADIAZINE 

1.1-DIOXIDES 
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Abstract - AUqlatmn and glycosidation reactions of 5-ammo-3-oxo-2H, 4H_- - 
1.2.6-thiadiazme I ,  l-dioxide1 and 3, 5-dmxo-2H. 4 l 3  6H-1.2.6-thiadlazine 

1.1-dioxldel . whlch is only isolable as sal t  f o r m 2  are reported. The 

s t ructures  of the newly synthesized compounds are discussed on the basis  

of their spectroscopic data. 

In connectmn with o u r  prevmus repor ts  on the preparation of 2-S-dmxo i sos te r s  of purme 

and pyrlmldine dcnvat iues3 we now wish to repor t  o u r  resul ts  on thladlazme der ivat ives  11 and 

111. These type of compounds are of interest  smce they and them nucleosides may be regarded as  
4 

potential transltlon state analogs in the bmsynthesls of purine and pyr~mld ine  nucleosldes , 

Methylat~on of U with dimethyl sulfate in NaHC03 a t  room temperature afforded the 
1 monomethyl derivative (IIa : 28%) together with t races  of IIb. The H n m r  spectrum (DMSO- 

d ) showed two singlets: one atd3.15 was attributed to a methyl group attached to the N-2 position. 
6 

since another a t  6 3 . 8  correspondmg to the meWemc p-atons remams unchanged in c o m p a r ~ s o n  

with the starting material .  

When the reaction was performed in I N  NaOH only the drnethyl  derivative (IIb : 3 5 % )  
1 

was obtained. The H n m r  spectrum (DMSO-d ) showed two dlstmct signals f o r  the methyl 
6 

groups: a singlet at 6 3.15 assigned to the N-2 posltlon and a doublet at d 1.55 indicatmg a 

C-CH group coupled wlth the H-4. This  doublet collapsed to a smglet af ter  addition of D 0 The 3 2 ' 

spectrum showed also  a multiplet a t  63.65, with the same  coupling constant as  that of the C-CH 
3' 

that disappeared on addltion of D 0 and which was attributed to the H-4. Attempts to prepare  a 2 
tr lmethyl derivative starting f r o m  IIb were unsuccessful. 



Methylation of I11 both in  IN NaOH and in NaHC03 afforded only the dimethyl derivative 
1 

(IIIa : 58%) H n m r  (DMSO-dB) 6 : 3. 3 (6H. s, CH3). 4. 15 (ZH, s ,  CH2). 

I t  should be pointed out that the behawour of I1 and 111 towards dlmethyl sulfate is 

quite different to that repor ted  f o r  I ~ ,  where methylatmnalways s tar ted  a t  C - 4  position to continue 

at  N-2. 

Reaction of 11 with benzyl chlorlde d ~ d  not take place in NaHCO3 but when i t  was performed 

I" IN NaOH the dibenzyl derivative (IIc : 20%) was isolated, even when working with e q u ~ m o l a r  

amounts of the reagents.  ' ~ n m r  ( ~ ~ s 0 . d  ) b : 7.37 (1OH. s, C 6 ~ 5 ) ,  3.45 (4H. s, c - c g Z - c 6 H 5 ) ,  
6 

In a s imi l a r  reaction, when 111 was the s tar t ing  ma te r i a l  a C-monobenzyl derivative 
1 

(IIIb : 18%) together with a C-dibenzyl derivative (IIIc : 26%) could be isolated.  I I b  H n m r  

(DMSO-dB) 6 : 7.38 (5H, s, C6H5), 3. I 5  (IH, m ,  CH), 3.1 (2H, d, C -CH2-C6H5); IIIc 'H n m r  

(DMSO-dB) : I .  31 (IOH, s, C6H5), 3.40 (4H, s, C-CH -2 -C 6 H 5 '  ) 

I I a : R = C H  R = H = H  
1 3 '  2 3 

R = H  I b : R 1 = R = C H 3  , 
2. 

I I c :  R = H  ; R = R  = C  H -CH 
1 2 3 6 5  2 

IId : R = 2.3 .4 .6- te t ra-0-acety l -  
1 

- p-D-glucopyranasyl; 

1IIa : R 1 = R  = C H ~  . R = R  = H  
4 2 3 

R ; R  ; R  = H  IIIb : R 2 = C H C H 2  , 
6 5 

IIIc . R = R 4 = H ;  R = R  = C H - C H  
1 2 3 6 5  2 

P roduc t s  * 
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Satisfactory data of elemental  analys is  were  obtained f o r  
all new products.  
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In an attempt to obtaln a n  N-6 alkyl derivative, N-benzyl sulfamlde was made to react wlth 
1 

ethyl cyanacetate in a s imllar  manner  as that described f o r  the preparation of I1 . Thus, only a 

bemylamino de r lva t~ve  could be lsolated f rom the reaction mlxture as i t s  monopotasslum salt  

(IVa . 46%) which on acidificatmn yielded the f ree  compound (IVb : 39%). 

CN 
I 

C6H5CH2NHS02NH2 + YH2 + 

COOEt 

R = K IVa 

R = H IVb 

The fact that the benzyl r e s t  had mtgrated to the exocyclic amino group was evident f rom 
1 

the H nmr  spectrum (DMSO-d6). IVb 6 : 4.25 (ZH, d, NH-CH2-C6H5), 8.6 ( IH,  m ,  NH-CH2- 

C6H5). 

In o rde r  to consider this behawour a s  a D ~ m r o t h  rearrangement,  other a k y l  sulfamldes 

were  made to react  with ethyl -acetate, resulting in the formation of complex reaction mixtures.  

Using the different alkylated derivatives as model substances, nucleoside preparation was 

attempted. Thus, I1 was f i r s t  silylated with HMDS and then made to react  with 1.2, 3.4.6-penta- 

0-acetyl-B-D-gl~cop~ranose, a t  room temperature,  in the presence of SnCl according to the 
6 

4 
procedure described by Vorbruggen et a1 . F r o m  the reaction mixture the N-2-glucosyl derivative 

(IId : 25%) could be isolated. The uv spectrum of IId was s imilar  to that of the N-2 methyl 

derivative Ua,  indicating that glycosidation had taken place a t  that pos~tion. The configuration 

was a s s ~ g n e d  on the basis  of mechanistic conslderatmns7 as well as on the basls  of the coupling 
1 

constant J l , -2 ,  = 9 Hz, indicating a trans diaxial arrangement for  H-1' and H-2'. IM H nmr  6: 

5.75 (1H. d, H-11), 5.5 (2H, m,  H-2'. H-3'), 4 .9  ( lH ,  t, H-4') ,  4.15 (3H, m,  H-5'. H-6'), 3.8 

(2H. s. CH2), 2.00 (12H. m ,  COCH3). 

Due to i t s  insolubility and taking advantage of i t s  acldic character  compound I n  had to be 

silylated i n  pyrldme. However glycosldation was unsuccessful. 

The difference in behaviour of I1 and I11 towards alkylatmg agents reflects the softness 
8 

of the alkylating agent . Surprisingly no 0-alkylatmn could be detected although other  3-0x0- 
5 . 9  thladiazine derivatives showed compet~t ive  0- - vs N- and C-alkylatmn . 
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