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Abstract  - The reac t ion  of 6-acetyl-2-ethoxy-4z-1.3.2- 

benzodioraphosphorin 2-sulfide with methanol-bromine 

5 gave 4-hydroxy-3-(methorymethy1)acetophenone 4 , 
o-bromo-4-9ydroqr-3-(methoxymethyl)acetophenone 2 and 

5 , w  -dibromo-4-9ydroyr-3-(methoqrmethyl)acetophenone 6; 
r eac t ion  of 1 with carbon tetrachloride-bromine gave 

only 6-(GJ -bromo)acetyl-2-ethoxy-4g-1,3,2-benzodiora- 

phosphorin 2-sul f ide  2 and 6-( W ,W -dibromo)acetyl-2- 

ethoxy-4k1.3.2-benzodioxaphosphorin 2-sulfide 2. The 

poss ib le  react ion mechanism i e  discussed. 

From the  study of the  a lcoholysis  and enzymatic action of aa l i th ion  (2-methoqr- 

4g-1.3.2-beneodioraphosphorin 2-sulfide) 1 Eto and Ohlrawa generalized t h a t  the  

c y c l i c  e s t e r  phosphorylatee a t  f i r s t  a nucleophile t o  produce a s a l i c y l  phos- 
1 phate  which then a l k y h t e s  another molecule of nucleophile . This general iea-  

t i o n  l ed  us  t o  examine t h e  behaviour of the  heterocycl ic  r i n g  of 6-acetyl-2- 

ethoxy-4~-1,3.2-benzodioxaphosphorin 2-sulf ide  i t o w a r d a  bromine i n  carbon 

t e t r a c h l o r i d e  and a l s o  i n  methanol where methyl hypohromite generates both the  

nucleophile (MeO- ion) and t h e  e l ec t roph i l e  ( ~ r +  ion). 

Treatment of 1 w i t h  a mixture of mthanol-bromine a t  0 4 %  gave co lour les s  

c r y s t a l s  a s  t h e  major product whose s t r u c t u r e  was c l a r i e i e d  to be 4. Purther  

p u r i f i c a t i o n  of the  mather l i q u o r  gave other compovnds whose s t r u c t u r e 8  were 

ass igned on t h e  bas i s  of t he  s p e c t r a l  data  a8  o-bromo-4-4ydroxy-3-(methoxy- 

methy1)acetophenone 2 and 5, w -dibromo-4-hydmqr-3-( methoqrmethyl) acetophenone 

6 and a mixture of e t h y l  methyl hydrogen phosphorothioate and dimethyl hydrogen - 
phoephorothioate. Pvr ther  brominatian of & a n d  2 with ane mole of bromine 



resul ted in 2 and 5 respect ively .  These r e s u l t s  a r e  exhibi ted i n  scheme I 

along wi th  a possible  mechanism for  t h e  formation of these compounde. 

A s  we have i s o l a t e d  4 a s  the major product and no 5-bromo-4-hydrcry-3-(methoxy- 

methy1)acetophenone 2 could be i s o l a t e d  from the reac t ion  mixture, i t  was a l e a r  

that  1 gave 4 a t  f irst  which was f u r t h e r  brominated a t  the 6-acetyl group 

4 pre fe ren t i a l ly  to  give 2 and the rea f te r  5 . 
Similarly 1 was t rea ted  with a mixture of carbon t e t rach lo r ide  and bromine a t  

25.C and the red s o l i d  obtained from t h i s  r eac t ion  was subjected to  preparat ive  

thin l a y e r  chromatography to  give 6-(w-bromo)acetyl-2-ethory-~-1,3.2-beneo- 

dicxaphosphorin 2-sulfide 2 and 6-( w ,w -dibromo)acetyl-2-ethory-4- ,3,Z-ben- 

eodicxaphoaphorin 2-sulfide 2. Their s t r u c t u r e s  were es tabl ished on the  baais  

of s p e c t r a l  data. The bromination reac t ion  i n  carbon t e t rach lo r ide  was found 

to  be slow a t  0-5*C but was accelera ted a t  25-0. 
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COmDound a 
1 -corn3 
2 - -MCH2Br 

2 -COCHBr2 

1 -H 

Compound 5 !?,qoR3 & 5 H A 

6 A 2  - 6 Br 

R2 9 Br 

Table I. Physical  da ta  f o r  compounds 1-6 

- 

OH protons f o r  & 6 a t  68.25 & 1.88; OMe of -CH20Ple a t  3.21 & 3.39 respect ively .  

BXPERIMENTAL 

A l l  melt ing po in t s  recorded a r e  uncorrected. I R  spectra were recorded on a 

Perkin-Blaer 231B epectrcphotometer. 'A UHR spectra  were measured on a var ian 

T60 instrument. Mass s p e c t r a  (MS) were determined with an AEI HS 30 spectrometer. 

Methanol uaed i n  the  r eac t ions  was 98s  (glc)  pure. 



Reaction of com~ound 1 with bromine in methanol 

TO a so lu t ion  of 1 ( 2 0 0  mg) in dry  methanol (10 ml) a t  OW was added a cold 

so lu t ion  of bromine (250 mg) in methanol (10 m l )  slowly in small por t ions  

while keeping the  temperature of the  mixture a t  0-5-C. The reac t ion  mixture 

was s t i r r e d  f o r  30 min a t  this temperature. The so lven t  W8 evaporated 

i n  vacuo t o  dryness t o  give oolour less  c r y s t a l s  of 4 (73 mg : y i e l d  51s). 

The mother l i q u o r  was subjected t o  preparat ive  s i l i c a  g e l  T E  (1:9 e t h y l  

acetate:benzene) t o  give compound 2 (25 mg),  6 (41 mg) and the  highly po la r  

compound, a mixture of e t h y l  methyl hydrogen phosphorothioate and dimethyl 

hydrogen phosphorothioate, 'H PIMR (CC14), 6: 0.97 (3H, t ,  J=7Xz, CH3 of 

0m2CH3) and 3.43 (CH3-protons, d ,  J=13Hz), 3.6 (ZH, m. CE2 of 0CH2CH3). 

Bromination of p and 2 was ca r r i ed  out i n  similar nay. 

R e a c t i o n  1 w i t h  bromine i n  carbon t e t r a c h l o r i d e  

To a ao lu t ion  of 1 (200 mg) in dry 'carbon t e t r a c h l o r i d e  (10 ml) was 

gradually added a so lu t ion  of bromine (250 mg) in C C 1 4  (10 m l )  and the  

so lu t ion  wae s t i r r e d  a t  25'C f o r  30 &in. The reac t ion  mixture was worked 

up i n  similar way a s  described above t o  give  compound 2 (219 mg) and 

2 (31 mg) a f t e r  preparat ive  TLC ( s i l i c a  ge l ;  benzene). 
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