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CO:VlPLETE SPECIFICATION 

Process for the manufacture of 
4-Sulphanilamido-2, 6-Dimethoxy-Pyrimidine 

We, F. HoFFMANK-LA RocnE & Co., 
AKTIENGESEUSCHAFT, a Swiss Company 
of 124-184 Grenzacherstrasse, Basle, Switzer­
land, do hereby declare the invention, for 

5 which we pray that a patent may be granted 
to us, and the method by which it is to be 
performed, to be particularly described in 
and by the following statement:-

The present invention relates to a novel 
IO process for the manufacture of 4-sulphanila­

mido-2, 6-dimethoxy-pyrimidine, a compound 
which is useful as an antibacterial agent for 
combatting pathogenic micro-organisms 
such as the Streptococci and Staphylococc£. 

15 The invention also relate!': to a novel method 
for producing an intermediate useful for 
the production of said anti-bacterial agent. 

PreYious methods disclosed for the pro­
duction of 4-sulphanilamido-2, 6-dimcthoxv-

20 pyrimidine suffer from numerous disadvai1-
tages. The yield of final product is very 
low, e.g. only of the order of Hi~··~ when 
barbituric acid is the starting material. 
They are costly because the starting 

25 materials and other agents arc relatively 
expensive. In addition, certain intermediate 
products irritate the skin or arc gaseous, 
requiring difficult recovery proccdun~s. The 
process of the present invention gives good 

:3(1 yields and avoid£ the foregoing disadvantages. 
bJrcad The process of the invention in ~rl 

outiinc may be described as follows: The 
starting m~terial is 4-amino-2, 6-dihydroxv­
pyrimidine, a material which is ·readily 

35 procurable [COXRAD, Liebig's Annalen 
der Chemie, 1905, 340, :.n 2], and is coiwerted 
to 4-amino-2, 6-dichloro-pyrimidine. This 
step avoids the use of trichloro-nvrimidine 
which has irritant properties ~n<l from 

40 which onlv low vields of the desired 4-amino-
2, 6-dichloro-p~~rimicline are obtained. The 
4-amino-2, 6-dichloro-pyrimidinc is then 
convertrd to 4-amino-2, 6-dimcthoxy-pyri­
rnicline in high vield and the fatter is 

45 condensed with a benzene-sulphonyl chloride 

[Prfre 316] 
...-'""T?~ q j>. /~ 

' A 

o \i:L/!Cf 
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and the substituent on the benzene ring is 
converted to the amino group to obtain the 
required 4-sulphanilamido-2, 6-dimethoxy­
pyrimidine. In this process, however, parti­
cular conditions must be observed at 50 
certain stages in order that high conversion 
efficiencies are obtained, difficult separations 
and recoveries as well as toxic materials 
are avoided and a technically valuable 
synthesis results. At these critical stages, 55 
discussed more fully hereinafter, even the 
adoption of expedients which increase the 
yield of similar compounds are not effective 
here. 

The production of 4-amino-2, 6-dichloro- 60 
pyrimidine from 4-arnino-2, 6-dihydroxy­
pyrimidine is a critical step since very poor q i> T <: ,,_ 

conv:ersions are. ?btained except ~mder (:'·~."Jlol,,. 
particular cond1t10ns. The 4-ammo-2, 0 i:£'.S.:;J 11 

6-dichloro-pyrimidine is produced by heat- 6. "',. 1 o t. 
ing 4-amino-2, Ci-dihydroxy-pyrimidine with 
excess phosphorus oxychloride (POCI3) in _L.Al..f 
the presence of X, ~-d~·l-aniline to a ~ 
temperature of about 70°C. to 130°C., 
preferably 80 °C. to 100 °C. It is essential 70 AT 1:.,, 
in order to achieve good results to use the !~ · ,.,, 
materials in the following proportions on a ~..,_ 
weight (gram) basis: l part 4-amino-2, •,.,'""''"~ 
G-dihydroxy-pyrimidine; 4 to 12 parts, · 
preferably 11 parts, phosphorus oxychloride 75 ·-··_;,,.A/Ji,, 
and 0·2 to l ·•3 parts,{p~ly 0·8 parts, h rf'......,.7 
X,X-dimethyl-aniline. The proportion of 
N ,X-dimethyl-aniline is particularly signi-
ficant. A decrease in the proportion of 
X ,N-dimethvl-aniline from the amounts 80 
stated increases the time of reaction. 
An increase in the proportion of ~.K­
dimethyl-anilinc from the amounts dated 
complicates tlw working up of the product 
and causes gre<tter losses in the recovery Si) 
of phosphorus oxychloride without in­
creasing the yield of product. About 2 to 
IO hours should be allowed for the reaction. 

In addition, it is particularly advanta­
£:COUS \.vhen working up the crude 4-amino-2, 90 
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6-dichloro-pyrimidine to remove a substan­
tial part of the excess phosphorus oxychlo­
ride. This may be effected, for example~ 
by distilling in t•acuo. The residue should 

5 then be dissolved in water. It is important 
that the temperature of the water should 
not be too low. Water at a temperature 
in the range 0 °C. to 40 °C., preferably about 
30°C., should be used. Then upon adjusting 

10 the pH of the solution to :·3 ·8 to 4 ·5, for 
example by means of aqueous ammonia 
solution, and heating to boiling, the 4,-amino-
2, 6- dichloro-pyrimidine precipitates. l,Tnder 
these conditions yields of about 60 % to 
90 % of crude 4-amino-2, (i-dichloro-pyri­
midinc are obtained. This product need 
not further be purified in order to be used 
in the succeeding step of the synthesi!O. 

In the conver!Oion of 4-amino-2, 6-dichloro­
~l pyrimidine to 4-amino-2, 6-dimethoxy-

pyrimicline, which is effected by means of 
-c an alkali-metal methoxide (e.g. sodium 
~ mcthoxide) in methanol, it is important to 
-4( permit the reaction to continue for sufficient 
0 25 time 1 in order to obtain substantially 

comptete conversion and to avoid chlorinated 
~ compounds in the product. This may be 
~ a, accomplished by heating tlHtleF Feiltut at 

a temperature exceeding the boiling point 
:m of the alcohol; that is to say, by heating 

ttHS:eF Feilau under pressure. 
The 4-amino-2, 6-dimethoxy-pyrimidine, 

may be purified by distillation or sublima­
tion in vacuo at about 0 ·5 mm. of mercury 
and with a bath temperature at about 
130 °C. to 140 °C. 

The 4-amino-2, 6-dimethoxy-pyrimidine 
is then condensed with a benzene-sulphonyl 
halide (preferably the chloride) containing 
in the 4-position a substituent group 
which may be converted by hydrolysis 
or reduction to the amino group; examples 
of suitable substituents are acylamino 
groups (such as acetylamino or propionyla-

45 mino) or alkoxycarbonylamino groups (such 
as ethoxycarbonylamino) or the nitro group. 
This condensation is effected in the presence 
of an acid-binding agent (e.g. pyridine). 
As a last stage in the reaction, the substitu-

.'>0 ent in the 4-position of the benzene ring is 
converted by hydrolysis or reduction to the 
amino group. 

An advantageous method of producing 
4-sulphanilamido-2, 6-climethoxy-pyrimi-

5il dine, from the point of view of purity and 
yield, includes the treatment of 4-amino-2, 
6-dimethoxy-pyrimidine with a slight excess 
of 4-acetylamino-benzenesulphonyl chloride 
in the presence of pyridine at a temperature 

60 not exceeding 60°C. preferably 20°C to 
30°C. The 4-(41-acetylamino-benzene­
sulphonamido}-2, 6-dimethoxy-pyrimidine 
thus formed need not be further purified 
for the final step of hydrolysis. 

·65 The first step of the present process, 

namely the preparation of 4-amino-2, 6-
dichloro-pyrimidine, is described and claimed 
in the specification of our copending applica-
tion for Letters Patent ~o.: 32370/59 
(now serial :'.'\ o.: 841239). 70 

It will be appreciated that the second 
step of the process, namely that which 
comprises heating 4-amino-2, 6-clichloro­
pyrimidinc with an alkali-metal mcthoxide 
in methanol at <L temperature exceeding the 75 
boiling temperature of methanol, per se 
alsn forms part of the invention. 

The following examples are illustrative 
of the process: 

Example 1. 80 
3 ·O g. of 4-amino-2, 6-dihydroxy-pyrimi­

dine moistened with 1 ml. of N,X-dimethyl­
aniline were heated with 20 ml. of phosphor­
us oxychloride over a bath at a temperature 
of 125 °C. to 13~) °C. under reflux-cooling 85 
and with occasional agitation. After about 
3 to 4 hours there resulted a clear red-brown 
solution. After h<.>ating for approximately 
5 additional hours, there was only a very 
weak evolution of hydrogen chloride gas. 90 
The excess phosphorus oxychloride \Vas 
substantially completely removed in -..•acuo 
at about 15 mm. of mercury and a tempera­
ture of 100°C. Water was added to the 
evaporation residue. By stirring the water 95 
layer, the material was gradually dissolved 
at a temperature not exceeding 30°C. 
After standing and :filtering, the pH was 
adjusted to 3 ·8 with concentrated ammonia 
while cooling with ice. The mixture was 100 
then heated to boiling whereupon crystalli­
sation began and was continued until a hot 
filtered sample produced no more precipitate 
upon additional heating. The mixture was 
cooled, the precipitate was isolated and 105 
washed with water. 2 ·47 g. (63 ·i3 % of 
theory) of 4-amino-2, 6-dichloro-pyrimidine 
(decomposition point 265cC.) were obtained. 
Further purification by vacuum sublimation 
was not necessary in order to use the 110 
product in the next step of the synthesis. 

6 ·27 g. of dry, crude 4-amino-2,6-dichloro­
pyrimidine were treated with a solution of 
2·3 g. of sodium in 50 ml. of absolute methan-
ol and were heated under pressure for 12 115 
hours at bath temperature of 120 "C. The 
concentrate was treated \Vith water and 
extracted with hot benzene to obtain 
5 ·05 g. (about 85 % of theory) of crystalli-
zed crude product. The crude product was 120 
purified by subliming in vacuo (at 0 ·5 mm. 
of mercury) and a bath temperature of 
120 °C. to 130 °C. whereby practically pure 
4-amino-2, 6-dimethoxy-pyrimidine of m.h. 
145°C. to 150°C. was obtained in a yield of 125 
81 %- Upon recrystallisation from ether, 0 
the product melted at J.aee"'. 150 C 

4 ·65 g. of sublimed 4-amino-2, 6-dimetho­
xy-pyrimidine was dissolved in 15 ml. 
of absolute pyridine while warming. The 
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solution was cooled and treated with 
8·30 g. of 4-(ethoxycarbonylamino)-benzene­
sulphonyl chloride. The mixture was main­
tained for 15 minutes at 20 °C. and 1 hour 

5 at 60 °C. (bath temperature) and the 
pyridine was then separated in vacuo. 
The amorphous residue was digested with 
sodium carbonate solution (7 g. of salt in 
70 ml. of water) until dissolved. The 

10 solution was filtered and the product was 
precipitated in the filtrate with 20 ml. 
of 30 % ~c acid. After digesting the 
precipitate at 40 °C. (bath temperature} 
and isolation, there were obtained upon 

15 cooling 10·1 g. (88% of theory) of 4-(4Leth­
oxycarbonylarnino-benzenesulphonamido)-2, 
6-dimethoxy/pyrimidine; m.p. 192°C. to 
196 °C. " 

10 ·l g. of 4-(-!Lethoxycarbonylamino-
:?O benzenernlphonamido )-2, 6-dimethoxy-pyri­

midine were heated '"ith 92 ml. of 1-N 
sodium hydroxide for 1 hour at an internal 
temperature of 88 °C. to 90 °C. (yellow 
colour). The clear coloured solution was 

25 dropped into cool dilute hydrochloric acid 
(50 ml. concentrated hydrochloric acid in 
70 ml. water) \vhile cooling. The clear, 
slightly coloured, solution was ,.,.·armed to 
about 35 °C., digested with charcoal and 

30 filtered. Upon neutralisation with ammonia 
while cooling, there crystallised immediately 
from the colourless filtrate, 4-sulphanila­
mido-2, 6-dimethoxy-pyrimidine in pure 
white form; m.p. 201 °C. to 203°C.; 7 ·3 g. 

35 (89 % of theory). 
Example 2. 

72 g. of 4-amino-2, 6-dimethoxy-pyrim­
idine (obtained according to example 1) 
were suspended in 216 ml. of pyridine under 

40 exclusion of moisture. 152 g. of 4-acetyl­
amino-benzenesulphonyl chloride were added 
\Vith stirring and cooling, at such a rate that 
the temperature was kept between 20 °-25 °C. 
After stirring for 24 hours, 450 ml. of ·water 

45 and, 10 minutes later, 175 ml. of 80 % acetic 
acid were added and the mixture was stirred 
at 0°~. for 2 more hours. The crvstals of 
4-(4fe-cetylamino-benzenJsuiphon~mido-2, 
6-dimethoxy-pyrimidine fo"'?med were filter-

50 eel off and washed several times with 
water. After drying in vacuo at 80 °C., 
there were obtained 148 g. of a material 

l.2..l.cC. melting at ~- 22-! °C. 
1- 70 g. of 4-(4iacetylamino-benzene-
/\ 55 sulphonamido)-2, 6-aimethoxy-pyrimidine 

were dissolved at 40 °C. in 200 ml. of 
sodiu-m concentrated ~ hvdroxide and 400 

ml. of 'vater. The mixture was kept at this 
temperature for 16 hours. Then the mix-

60 ture was cooled with ice, and 140 ml. of 
concentrated hvdrochloric acid were added. 
After filtration- over charcoal and washing 
out with 300 ml. of water, carbon dioxide 
was introduced and 4-sulphanilamido-2, 
6-dimethoxy-pyrimidine was obtained; rn.p . 

. . \". 

203 °C-204 °C., yield, 52 g. c " Te_ 
. WHAT WE CLAIM IS: r.J....... 
I. A process for the manufacture of o ~, 

4-sulphanilamido-2, 6-dimethoxy-pyrimid- .. ,, 1 o ~ 
ine, which process comprises heating 70 
4-amino-2, 6-d~y-pyrimidine at 70°C j;J.dtc1. 
to 130°C with phosphorus oxychloride and ~7· 
N,);'-dimethyl-aniline (for each part by 
weight of 4-amino-2, 6-dihydroxy-pyrimi-
dine, 4 to 12 part£ by weight of phosphorus 75 
oxychloride and 0 ·2 to 1 ·5 parts by weight 
of N,N-dimethyl-analine being used}, re­
moving a substantial part of the excess 
phosphorus oxychloride from the product 
and treating the residue with water at a 80 
temperature within the range of 0°C to 
40 °C, heating the resulting 4-amino-2, 
6-dichloro-pyrimidine ttHaeF Fethm ·with an t!1J 
alkali-metal methoxide in methanol at a 
temperature exceeding the boiling tempera- 85 
ture of methanol, condensing the 4-amino-
-2, 6-dimethoxy-pyrimidine thus obtained 
with a benzene-sulphonyl halide which 
contains as a substituent in the 4-position 
a group which is convertible by hydrolysis 90 
or reduction to an amino group and convert­
ing the mid group in the condensation 
product to an amino group. 

2. A process in accordance with Claim 
1, wherein for each part by weight of 4- 95 
amino-2, 6-dihydroxy-pyrimidine there·, t _ 
are used 11 parts by weight of phosphorus ~ 
oxychloride and 0 ·3 parts by weight of · 
N,N-dimethyl-aniline and wherein the heat- S 
ing is conducted at 80 °C to 100 °C. 100 ·E 

3. A process in accordance with Claim 
1 or Claim 2, wherein the said residue is , · 
treated with water at a temperature of ~ 
ca 30°C and the resulting solution adjusted !to 
to pH 3 ·8 to 4 ·5, boiled and the precipi- 105 ~ 
tated 4-amino-2, 6-dichloro-pyrimidine t 
separated therefrom. • 

4. A process in accordance '''ith any 
one of the preceding claims, wherein the 1' 
heating [tt!'J:6e1 Fefhut is carried out for a 110 CJ 
period or 10 to 15 hours. 

5. A process in accordance with any 
one of Claims I to 4 inclusive, wherein 
the benzenesulphonyl halide used is 4-
acetylamino-benzenesulphonyl chloride and 115 
the condensation is carried out in the 
presence of pyridine at a temperature of 
about 20° to 30°C. 

6. A process in accordance with any 
one of the preceding claims, wherein said 120 
conversion of the 4-substituent group into 
an amino group is effected by hydrolysis 
with dilute sodium hydroxide. 

7. A process for the manufacture of 4-
sulphanilamido-2, 6-dimethoxy-pyrimidine, 125 
substantially as described with reference 
to the examples. 

8. A process for the manufacture of 
4-amino-2, 6-dimethoxy-pyrimidine, which 
process comprises heating 4-amino-2, 6- 130 
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solution was cooled and treated with 
8·30 g. of 4-(ethoxycarbonylamino)-benzene­
sulphonyl chloride. The mixture was main­
tained for 15 minutes at 20 cc. and 1 hour 

5 at 60cc. (bath temperature) and the 
pyridine wa~ then separated in vacuo. 
The amorphous residue was digested \vith 
sodium carbonate solution (i g. of salt in 
iO ml. of water) until dissolved. The 

10 solution was filtered and the product was 
precipitated in the filtrate with 20 ml. 
of ;{() ~·~ ~c acid. After digesting the 
precipitate at 40°C. (bath temperature) 
and isolation, there were obtained upon 

15cooling10·1 g. (88'}~oftheory)of4-(4Leth­
oxycarbonylamino-benzenesulphonamido)-2, 
(j-d.i~i.ethoxy,(ryrimidine; m.p. 192 °C. to 
1.%-c. 

IO ·l g. of 4-(4Lethoxycarhonylamino-
20 bcnzenesulphomimido)-2, 6-dimethoxy-pyri­

midine were heated with 92 ml. of 1-N 
sodium hvdrnxide for l hour at an internal 
temperature of 88 °C. to 90 cc. (yellow 
colom). The clear coloured solution was 

:2;) dropped into cool dilute hydrochloric acid 
(;JO ml. concentrated hvdrochloric acid in 
7o ml. water) while cooling. The clear, 
slightly coloured, solution was warmed to 
about :~5 °C., digested with charcoal and 

:30 filtered. Upon neutralisation with ammonia 
while cooling, there crystallised immediately 
from the colourless filtrate, 4-sulphanila­
mido-2, {-i-dimethoxy-pyrimidinc in pure 
white form; m.p. 201 cc. to 203 °C.; 7 ·3 g. 

:31i (89 % of theory). 
Example 2. 

72 g. of 4-amino-2, 6-dimethoxy-pyrim­
icline (obtained according to example 1) 
were suspended in 216 ml. of pyridine under 

40 exclusion of moisture. 152 g. of 4-acetyl­
amino-benzenesu1phonyl chloride were added 
with stirring and cooling, at such a rate that 
the temperature was kept between 20 °-2;) cc. 
After stirring for 24 hours, 450 ml. of water 

4.?i and, 10 minutes later, 175 ml. of 80 % acetic 
acid were added and the mixture was stirred 
at Oc}:. for 2 more hours. The crvstals of 
4-(4 ~cctylamino--benzendsulphonamido-2, 
<i-dimethoxy-pyrimidine fo~med were filter-

.:JO ed off and washed several times with 
water. After drying in vacuo at 80 °C., 
there were obtained 148 g. of a material 
melting at ~- 224 °C. 

iO g. of 4-(41acetylamino-benzene­
sulphonamido}-2, 6-3imethoxy-pyrirnidine 
were dissolved at 40°C. in 200 ml. of 

sodi.wm concentrated ~ hydroxide and 400 
ml. of \Vater. The mixture was kept at this 
temperature for 16 hours. Then the mix-

60 ture was cooled with ice, and 140 ml. of 
concentrated hvdrochloric acid were added. 
After filtrati011 over charcoal and washing 
out with 300 ml. of water, carbon dioxide 
was introduced and 4-sulphanilamido-2, 
6-dimethoxy-pyrimidine was obtained; m.p. 

203 °C-204 °C., yield, 52 g. ~ ""T '< 1-
WHAT \VE CLAD:l IS: c" -1 

1. A process for the manufacture of o ii~ 
4-sulphanilamido-2, 6-dimethoxy-pyrimid- A-,, 1 o .. 
ine, which process comprises heating 70 
4-amino-2, G-d~y-pyrimidine at 70 °C J~J.~ 
to 130°C with phosphorus oxychloricle and ,._.7·----9 
N,);"-dimethyl-aniline (for each part by 
weight of 4-amino-2, 6-dihydroxy-pyrimi-
dine, 4 to 12 parb~ by weight of phosphorus 75 
oxychloride and 0 ·2 to l ·5 parts by weight 
of :X ,N-dimethyl-analine being used), re­
moving a substantial part of the excess 
phosphorus oxychloride from the product 
and treating the residue with water at a 80 
temperature: within the range of 0°C to 
40 °C, heatii.g the resulting 4-amino-2, 
6-dichloro-pyrirnidine ~HS.er reihm with an (}J 
alkali-metal methoxicle in methanol at a 
temperature exceeding the boj}jng tempera- 85 
ture of methanol, condensing the 4-amino-
-2, 6-dimethoxy-pyrimidine thus obtained 
with a benzene-rnlphonyl halide which 
contains as a substituent in the 4--position 
a group which is convertible by hydrolysis 90 
or reduction to an amino group and convert­
ing the mid group in the condensation 
product to an amino group. 

2. A process in accordance with Claim 
1, \Vherein for each part by weight of 4- 95 
amino-2, 6-dihydroxy-pyrimidine there 
are used 11 parts by weight of phosphorus ~ 
oxychloride and 0 ·3 parts by weight of 
N,X-dimethyl-aniline and wherein the heat- S 
ing is conducted at 80 °C to 100 °C. 100 t 

3. A process in accordance with Claim 
1 or Claim 2, wherein the said residue is · 
treat~~ with. water a_t a te~perat~re of 
ca ao-c and the resultmg solution ad1usted :i. 
to pH 3 ·8 to 4, ·5, boiled and the precipi- 105 ~ 
tatecl 4-amino-2, 6-dichloro-pyrimidine t 
separated therefrom. · 

4. A process in accordance with any 
one of the preceding claims, wherein the 1' 
heating L tmdei refttt.i< is carried out for a HO CJ/ 
period o1 10 to Iii hours. 

fi. A process in accordance with any 
one of Claims I to 4 inclusive, wherein 
the benzcncsulphonyl halide used is 4-
acetylamino-henzcnesulphonyl chloride and 115 
the condensation is carried out in the 
presence of pyridine at a temperature of 
about 20° to 30cC. 

6. A process in accordance with any 
one of the preceding claims, wherein said 120 
conversion of the 4-substituent group into 
an amino group is effected by hydrolysis 
with dilute sodium hvdroxidc. 

7. A process for - the manufacture of 4-
sulphanilamido-2, 6-dimethoxy-pyrimidine, 125 
substantially as described with reference 
to the examples. 

8. A process for the manufacture of 
4-amino-2, 6-climethoxy-pyrimidine, which 
process comprises heating 4-amino-2, 6- 130 
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dichloro-pyrimidine with an alkali-metal 
methoxide in methanol at a temperature 
exceeding the boiling temperature of meth­
anol. 

W. D. WHIT AKER, 
Patent Agent 

for F. HOFFMAKN-LA ROCHE 
Akticngesellschaft. 
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