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When compar ing  the known methods for  the synthes is  of the acid b romides  of phosphorus acids [1-9] 
we found that rep lac ing  the chlorine by b romide  in the corresponding acid chlorides under  the influence of 
phosphorus  t r i b romide  can p rove  to be a ve ry  convenient method. Thus, it was shown prev ious ly  [10] that 
exchange of the halogen a toms p roceeds  eas i ly  in the s y s t e m  phosphorus  oxychloride - p h o s p h o r u s  t r i -  
b romide .  In addition, the acid b rom i des  of a lkyl -  and arylphosphonous and phosphinous acids were  ob- 
tained [5] in good yields by the exchange react ion.  The poss ib i l i ty  of applying this react ion  to the acid 
chlor ides  o~ other  phosphorus  acids was not studied. 

We f o m d  that PBr  3 can be used  to obtain a wide gamut of acid b romides  of the penta-  and t r ivalent  
phosphorus  acids .  The react ion was run by heating a mix ture  of the appropr ia t e  acid chloride with PBr  3 
and r emova l  of the f o r m e d  PC13 by dist i l lat ion.  The opt imum reac t ion  t e m p e r a t u r e  was 170-190~ At 
lower  t e m p e r a t u r e s  the reac t ion  ra te  drops  noticeably.  At higher  t e m p e r a t u r e s  the yield d e c r e a s e s  due to 
t a r r ing .  The s t r u c t u r e  and valence  s ta te  of the phosphorus  atom of the s ta r t ing  acid chlor ides  a re  re ta ined 
in the f o r m e d  acid b romides ,  which was co r robora t ed  by the i r  3tp NMR spec t ra .  

EXPERIMENTAL METHOD 

Dibromide of Phenylphosphorous Acid. In a distillation flask fitted with a Vigreux column were 

placed 38.4 g of the dichloride of phenylphosphorous acid and 35.5 g of PBr 3. The amount of PC13 that dis- 
tilled at a bath temperature of 180-190 ~ was 13.3 g. Fractional distillation of the residue gave 46.2 g 

(81.9%) of a product with bp. 115-116 ~ (8mm); nD 2~ 1.6225. Found: Br 57.20% C6HsBr2OP. Calculated: Br 

56.34%. From [3]: bp. 120-130 ~ (llmm); nD 2~ 1.6202. The reaction conditions and isolation of the products 

were the same in subsequent experiments. 

Dibromide of Dibutylamidophosphorous Acid. From 23 g of the dichloride of dibutylamidophosphorous 

acid and 17.8 g of PBr 3 was obtained 25 g (78.1%) of a product with bp. 128-129 ~ (8 ram); d42~ 1.4750; nD 2~ 

1.5460. Found: Br  49.25; P 9.28%; MR 57.82. CsH18Br2NP. Calculated: Br  50.1; P 9.7~c, 1V[R 57.32. 5p31 
--174 ppm (1~5% H3PO4). 

Acid Bromide  of Sal icylphosphorous Acid. F r o m  40.4 g of the acid chloride of sa l icylphosphorous  
acid and 17,8 g of PBr  3 was obtained 44.5 g (90.8%) of a product  with bp. 145 ~ (Smm); rap. 46 ~ Found: 
B r  32.59%. CTHtBrO3P. Calculated: B r  32.35~c. 5p31-  175 ppm. F r o m  [2]: bp. 143 ~ (9mm).  

Dibromide  of Methylphosphonic Acid. F r o m  26.6 g of the dichloride of methylphosphonic acid and 
35.6 g of PBr  3 was obtained 39 g (89.6%) of a product  with bp. 65-66 ~ (9 ram); d42~ 2.4230; nn  20 1.5856. 
Found: B r  ~3.12~c. CH3Br2OP. Calculated:  B r  72.12%. F r o m  [11]: bp. 191-195 ~ (728 mm);d42~ 2.4278; riD2~ 
1.5829. 

Dibromide  of Phenylthiophosphonic Acid. F r o m  41.6 g of the dichloride of phenylthiophosphonic acid 
and 35.6 g r PBr3was  obtained 53.1 g (89.0%) of a product  with bp. 140-141 ~ (9ram); d42~ 1.8875; nD 2~ 
1.6872. Fo~md: B r  52.47; P 9.87%. C6HsBr2PS. Calculated: B r  53.33; P 10.32%. F r o m  [9]: bp. 96-98 ~ (0.3 
ram); d42~ 1, 8866; nD2~ 1.6856. 
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C O N C L U S I O N S  

It was shown that the acid bromides  of phosphorus acids can be obtained via the exchange of chlorine 
by bromine in the corresponding acid chlorides under the influence of phosphorus t r ibromide .  
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