
COMPLETE SPECIFICATION  Process for the manufacture of 4-Amino-2,
6-Dichloro-Pyrimidine      We, F. HOFFMANN-LA ROCHE  & Co.,
dimethyl-aniline to a temperature of about   Aktiengesellschaft, a Swiss
Company of  70[err]C. to 130[err]C, preferably 80[err]C to 100[err]C.   124
- 184 Grenzacherstrasse, Basle, Switzer-  It is essential in order to
achieve good results   land, do hereby declare the invention, for  to use
the materials in the following pro- 5 which we pray that a patent may be
granted  portions on a weight (gram) basis: 1 part 50    to us, and the
method by which it is to be  4-amino-2, 6-dihydroxy-pyrimidine; 4 to
performed, to be particularly described in  12 parts, preferably 11 parts,
phosphorus    and by the following statement:-            oxychloride and
0.2 to 1.5 parts, preferably      The present invention relates to a novel
0.3 parts, N,N-dimethyl-aniline. The pro- 10 process for the manufacture of
4-amino-2,  portion of N,N-dimethyl-aniline is particu- 55
6-dichloro-pyrimidine which is useful in the  larly significant. A decrease
in the propor-    synthesis of 4-sulphanilamido-2, 6-dimeth-  tion  of
N,N-dimethyl-aniline  from  the    oxy-pyrimidine.
amounts stated increases the time of reac-      Previous methods disclosed
for the pro-  tion.  An increase in the proportion of 15 duction of
4-sulphanilamido-2, 6-dimethoxy-  N,N-dimethyl-aniline from  the amounts 60
pyrimidine suffer from numerous disadvan-  stated complicates the working
up of the    tages. The yield of final product is very  product and causes
greater losses in the    low, e.g. only of the order of 15% when bar-
recovery of phosphorus oxychloride without    bituric acid is the starting
material. They  increasing the yield of product. About 2 to 20 are costly
because the starting materials and  10 hours should be allowed for the
reaction. 65    other agents are relatively expensive.  In    In addition,
it is particularly advantage-    addition, certain  intermediate  products
ous when working up the crude 4-amino-2,    irritate the skin or are
gaseous, requiring  6-dichloro-pyrimidine to remove a substan-    difficult
recovery procedures.  In a syn-  tial part of the excess phosphorus
oxychlor- 25 thesis which proceeds through 4-amino-2,  ide. This may be
effected, for example, by 70    6-dichloro-pyrimidine,  which  process is
distilling in vacuo. The residue should then    claimed in the
specification of our co-pending  be dissolved in water. It is important
that    Application for Letters Patent No. 9086/58  the temperature of the
water should not be    (under serial No : 841231), these disadvan-  too
low. Water at a temperature in the 30 tages are avoided and good yields are
range 0[err]C to 40[err]C, preferably about 30[err]C, 75    obtained.
should be used. Then upon adjusting the      The starting material for the
process of  pH of the solution to 3.8 to 4.5, for example    the present
invention  is 4-amino-2, 6-  by means of aqueous ammonia solution, and
dihydroxy-pyrimidine and is readily pro-  heating to boiling, the
4-amino-2, 6-dichloro- 35 curable [CONRAD, Liebig's Annalen der  pyrimidine
precipitates. Under these con- 80    Chemie, 1905, 340, 312].
ditions yields of about 60% to 90% of crude      The particular conditions
under which 4-  4-amino-2,  6-dichloro-pyrimidine are ob-    amino-2,
6-dichloro-pyrimidine is obtained  tained. This product is of sufficient
purity    from the 4-amino-2, 6-dihydroxy-pyridimi-  to be used in the
synthesis described in the 40 dine are critical since very poor conversions
specification of our co-pending application 85    are obtained except under
these conditions.  aforesaid.    The 4-amino-2, 6-dichloro-pyrimidine is
pro-    The following example is illustrative of the    duced by heating
4-amino-2, 6-dihydroxy-  process:    pyrimidine with excess phosphorus oxy-
Example 45 chloride (POCl[err]) in the presence of N, N-    3.0 g of
4-amino-2, 6-dihydroxy-pyrimi-90     [Prce 3/6]         2
841,239     dine moistened with 1 ml of N,N-dimethyl-    WHAT WE CLAIM IS:-
aniline were heated with 20 ml of phosphorus  1. A  process for the
manufacture of    oxychloride over a bath at a temperature  4-amino-2,
6-dichloro-pyrimidine, which pro- 35    of 125[err]C. to 135[err]C. under
reflux-cooling and  cess comprises heating 4-amino-2, 6-dihyd- 5 with
occasional agitation. After about 3 to  roxy-pyrimidine with 4 to 12 parts
by    4 hours there resulted a clear red-brown  weight of phosphorus
oxychloride and 0.2    solution. After heating for appoximately  to 1.5
parts by weight of N,N-dimethyl-    5 additional hours, there was only a
very  aniline at 70[err]C. to 13[err]C.          40    weak evolution of
hydrogen chloride gas. The    2. A process in accordance with Claim 1, 10
excess phosphorus oxychloride was sub-  wherein for each part by weight of
4-amino-2,    stantially completely removed in vacuo at
6-dihydroxy-pyrimidine there are used 11    about 15 mm of mercury and a
temperature  parts by weight of phosphorus oxychloride    of 100[err]C.
Water was added to the evapora-  and 0.3 parts by weight of N,N-dimethyl-
45    tion residue. By stirring the water layer,  aniline and wherein the
heating is conducted 15 the material was gradually dissolved at a  at
80[err]C. to 100[err]C.    temperature not exceding 30[err]C.  After    3.
A process in accordance with Claim 1    standing and filtering, the pH was
adjusted  or Claim 2, wherein the product is worked    to 3 8 with
concentrated ammonia while  up by removing a substantial part of the 50
cooling with ice. The mixture was then  excess phosphorus oxychloride and
treating 20 heated to boiling whereupon crystallisation  the residue with
water at a temperature    began and was continued until a hot filtered
within the range of 0[err]C. to 40[err]C. 



sample produced no more precipitate upon    4. A process in accordance with
Claim 3,    additional heating. The mixture was cooled,  wherein the said
residue is treated with 55    the precipitate was isolated, and washed
water at a temperature of ca 30[err]C. and the 25 with water. 2.47 g (63.5%
of theory) of  resulting solution adjusted to pH  3.8 to    4-amino-2,
6-dichloro-pyrimidine  (decom-  4.5, boiled and the precipitated 4-amino-2,
position point 265[err]C) were obtained. This  6-dichloro-pyrimidine
separated therefrom.    product can be further purified by vacuum
60    sublimation if desired, but it is not necessary    W. D. WHITAKER, 30
if the product is to be used in the synthesis          Patent Agent,
described in the specification of Application  for F. HOFFMANN-LA ROCHE &
CO.,    No. 9086/58 (now serial number 841231).
Aktiengesellchaft.                      Printed for Her Majesty's
Stationery Office by The Crewe Stationery Co., Ltd.         Published by
The Patent Office, 20, Southampton Buildings, London, W.C.2, from which
copies                                        may be obtained.
2                                         841,239     dine moistened with 1
ml of N,N-dimethyl-    WHAT WE CLAIM  IS    aniline were heated with 20 ml
of phosphorus  1. A  process for the manufacture of    oxychloride over a
bath at a temperature  4-amino-2, 6-dichloro-pyrimidine, which pro- 35
of 125[err]C. to 135[err]C. under reflux-cooling and  cess comprises
heating 4-amino-2, 6-dihyd- 5 with occasional agitation. After about 3 to
roxy-pyrimidine with 4 to 12 parts by    4 hours there resulted a clear
red-brown  weight of phosphorus oxychloride and 0.2    solution. After
heating for appoximately  to 1.5 parts by weight of N,N-dimethyl-    5
additional hours, there was only a very  aniline at 70[err]C. to 130[err]C.
40    weak evolution of hydrogen chloride gas. The    2. A process in
accordance with Claim 1, 10 excess phosphorus oxychloride was sub-  wherein
for each part by weight of 4-amino-2,    stantially completely removed in
vacuo at  6-dihydroxy-pyrimidine there are used 11    about 15 mm of
mercury and a temperature  parts by weight of phosphorus oxychloride    of
100C. Water was added to the evapora-  and 0.3 parts by weight of
N,N-dimethyl- 45    tion residue. By stirring the water layer,  aniline and
wherein the heating is conducted 15 the material was gradually dissolved at
a  at 80[err]C. to 100[err]C.    temperature not exceding  30[err]C.  After
3. A process in accordance with Claim 1    standing and filtering, the pH
was adjusted  or Claim 2, wherein the product is worked    to 3.8 with
concentrated ammonia while  up by removing a substantial part of the 50
cooling with ice. The mixture was then  excess phosphorus oxychloride and
treating 20 heated to boiling whereupon crystallisation  the residue with
water at a temperature    began and was continued until a hot filtered
within the range of 0[err]C. to 40[err]C.    sample produced no more
precipitate upon    4. A process in accordance with Claim 3,    additional
heating. The mixture was cooled,  wherein the said residue is treated with
55    the precipitate was isolated, and washed  water at a temperature of
ca 30[err]C. and the 25 with water 2.47 g (63.5%  of theory) of  resulting
solution adjusted to pH  3.8 to    4-amino-2, 6-dichloro-pyrimidine
(decom-  4 5, boiled and the precipitated 4-amino-2,    position point
265[err]C) were obtained. This  6-dichloro-pyrimidine separated therefrom.
product can be further purified by vacuum
60    sublimation if desired, but it is not necessary     W. D. WHITAKER,
30 if the product is to be used in the synthesis             Patent Agent,
described in the specification of Application  for F. HOFFMANN-LA ROCHE &
CO.,    No. 9086/58 (now serial number 841231).
Aktiengesellchaft.                    Printed for Her Majesty's Stationery
Office by The Crewe Stationery Co., Ltd.        Published by The Patent
Office, 2.5, Southampton Buildings, London, W.C.2. from which copies
may be obtained.                                                    ERRATUM
SPECIFICATION NO. 841,239       Page 1, Heading, Index at Acceptance, for.
"C1H1)" read "C1H1("  THE PATENT OFFICE,   1st February, 1962
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