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THE AMINOLYSIS OF 2,4-DICHLORO AND 

2,4-DICHLOR0-6-METHYLPYRIMIDINE 

INTRODUCTION 

The study of chemistry of the pyrimidines started some 

fifty years ago and since then has been extended to include 

the biochemistry, physiology, pharmacology, pharmacognosy 

and toxicology of this interesting class of compounds. 

Some of the pyrimidines and their derivatives have found 

use as growth factors, antibiotics, insecticides, anti

malarial drugs, rodentocides and as starting materials for 

making synthetic dyestuffs. 

In recent years, interest in the pyrimidines has cen

tered mainly around the polyaubstituted derivatives. The 

synthesis of pyrimidine derivatives substituted in various 

positions are now possible, with substituent groups such 

as halogens, amino, alkylamine, arylamino, alkyl, aryl 

and nitro, placed in 2 1 4,5 and 6-positions; derivatives 

with even more complex groups have been synthesized. 

Pyrimidine (25, p. 1646) itself, has been prepared in 

75-SO %yield by the reduction of 2,4-dichloropyrimidine 

with magnesium oxide (freshly ignited) and palladium

charcoal in ethyl alcohol-water (1:2) with hydrogen at 

30-40 pounds pressure; even bromochlorosubstituted pyrim

idines have been reduced to the unsubstituted base. 

Most of the pyrimidine derivatives are toxic to both 
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man and animal. The physiological actions of the pyrimi

dine derivatives (13, vol. 11, p. 443-470) have been the 

subject of extensive studies. This has been especially 

true of the barbiturates. Compounds having the 2,4

diaminopyrimidine moiety have been shown to possess growth-

inhibiting properties. The 4-aminopiperidine derivatives, 

(21, vol. 50, p. 14742b) show strong depressive action and 

have low toxic! tyJ the aotivity inc·reases w1 th increase of 

the size of radicals connected to the nitrogen atom or the 

piperidine ring. 

Other substituted pyrimidines (12, vol. 178, p. 

383-387) have been investigated in a variety of ways. For 

example, it has been shown that the animal microorganism 

Tehahymena geleii requires uracil (a common derivative or 

pyrimidine) for growth. Substituted uracils, on the other 

hand, have the following biological activities (see Table 

I) • 

TABLE I 

Position Substituted Name gt Group Effect 

1 
2 
3 
4 

5 

6 

sulphur or amino 

methyl 
oxygen 
nitro or bromine 
methyl 
amino 

reduces activity 
inhibits 
reduces activity 
reduces activity 
destroys activity 
reduces activity 
destroys activity 
inhibits 
destroys activity 
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In the study of fungitoxicity of heterocyclic nitro

gen compounds (11, vol. 46, p. 11543g), pyrimidines were 

found among the 165 nitrogen compounds assayed. It was 

not an unexpected observation that an unsubatituted nucleus 

containing heterocyclic nitrogen was seldom fungitoxic. 

The addition of a lipophilic substituent, either aryl or 

alkyl, was found to induce toxicity. The toxicity was 

also produced by the addition of a polar group such asa 

amino, nitroso, nitro, hydroxyl, and thiol group. 

In addition to those pyrimidines which are drugs, 

fungitoxic or antimetabolic, are compounds having pyrimi

dine moiety in the molecules which are important in the 

process metabolismJ among these are nucleic acids, nucleo• 

tides, nucleosides, etc. The pyrimidine moiety usually 

are uracil, thymine, cytosine, and methylcytosine; the 

other parts are carbohydrates and phosphate. 

The metabolism of several pyrimidine derivatives have 

been studied (17# vol. 26-27, p. 77-104). Synthetic 

preparation of uracil, thymine and cytosine were ingested 

by the guinea pig, the rabbit, the dog and man. No marked 

diuresis was noted in any of the trials and the compounds 

investigated do not appear to be toxic to any great extent. 

These three compounds, when introduced into animals of the 

various species by different paths, were excreted, at 

least in part, unchanged and recovered partially from urine. 



4 

They did not appear to readily undergo further synthesis 

to a purine derivative, nor to be converted extensively 

into urea. It was found that the three pyrimidines are 

much more stable in the organism than are the purines, 

which are readily transformed. The work dealing with the 

metabolism (2, vol. 2, p. 109•125) of uracil, barbituric 

acid and isodialuric acid in dog had been interpreted by 

Cerecedo as indicating that the oxidation of uracil in the 

animal body takes place according to the following scheme& 

uracil--~ isobarbituric acid ---- isodialuric acid 

oxaluric acid---"+ urea+ oxalic acid. 

Among the B vitamins,. thiamine (vitamin B1), ribo

flavin (vitamin B2 ) and folic acid have pyrimidine moiety 

in the molecule. They all are growth factors which are 

very important in the nutrition for both man and animal. 

A method ha been perfected for the detection or thiamine 

and the pyrimidines capable of accelerating yeast fermen

tation (PAYF) found in the blood cells and urine (10, 

vol. 36, p. 48744). In metabolism, thiamine is probably 

broken down to the PAYF compound. During growth of 9 

Ustilago species (1, vol. 41, p. 4545c) in the presence of 

(a) pyrimidine, (b) thiazole, and (c) pyrimidine plus 

thiazole, or vitamin B1 , U. major and U. violacea failed 

to grow in the presence of (a) or (b) alone. Large amounts 

or (a) and (b) gave a normal growth of u. scabiosae. The 
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factor affecting the heterotrophism isa ethyl vas substi

tuted for methyl in the pyrimidine ring of vitamin B1 to 

give "ethylaneurine•. The latter had approximately the 

same ability as vitamin B1 in stimulating the growth ot 

u. pinguiculae. Thiochrome also aided growth . 

The first antimalarial drugs were obtained from the 

alkaloids of cinchona. During the past 15 years several 

synthetic antimalarials (20, p. 1603-1606) of pyrimidine 

family have been discoveredJ for example, 4-(4-diethyl• 

amino-l•methylbutylamino)-6-methoxy•2-(p•chlorophenyl)

pyrimidineJ 5-Aryloxy~2,4-diaminopyrimidine, etc. It 

appears that antimalarial activity vas associated with 

the attachment to a heterocyclic nucleus of an aminoalkyl 

or aryl group through linkages capable of forming proto

tropic systems with the center nucleus. The replacement 

of the pyrimidine nucleus by other nitrogen-containing 

heterocyclic systems was an obvious development and some 

analogous quinoline derivatives have been described. The 

marked antimalarial activity of the two types of pyrimidine 

derivatives may be intimately associated either with the 

pyrimidine ring as such, or with the tautomerism which this 

ring allows. Furthermore, a superficial structural simi

larity with riboflavin which ignore this tautomerism, as 

in the diphenylamine derivatives, 1s insufficient to pro

duce activity. Some compounds with quinoline moiety 
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likewise show antimalarial activity. It is not possible 

to draw any very definite conclusion concerning the 

chemotherapeutic relationship of the quinolinea and pyrim

idines. 

The pyrimidine derivatives are also used as synthetic 

dyestuffs; examples are metallizable azo dyes (13, vol. 42, 

p. 91891). In some azo dyes the pyrimidine ring itself is 

the chromophoric group; one example is 2,4,6-tribromo

pyrimidine, In this case, after union with other groups 

in the molecule, any remaining exchangeable halogens can 

be reacted with compounds containing exchangeable hydrogen 

such as ammonia, primary amines, e.g. monomethylamine, 

monoethanolamine, aniline, etc. 

The dyes so obtained have affinity for textile con

sisting wholly, or in part, of natural or regenerated 

cellulose. Fastness to light and wetness can be increased 

by metallization with salt of copper, cobalt, nickel, iron 

or chromium. The shade of the colour varies from yellow 

to brown tint which depends on the substituting groups. 

The amino pyrimidines are usually biological active 

compounds. 2-Halopyrimidines substituted in the 4-position 

with a tertiary amino group have been prepared and studied 

(23 l 36 9117). This compound and its further' vo • ' p. 

substituents are valuable starting materials for both the 

manufacture of dyestuff and pharmaceutical products; they 

may also be used for other technical purposes such as 
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rodenticide&. · One notable example in this connection is 

2-chloro•4•dimethylamino-6-methylpyr1midine. This compound 

is known as Castr1x or Castrix-Gift•Korner (S, vol. 44, 

p. 1S4Jh); it is sold in Germany. Th e poisonous properties 

of Castrix have been studied in America by Milton A. Miller 

(19, vol. 47, P• 12745a) (California Agricultural Experi• , 

ment Station, Dav1s) in connection with the Sacramento 

Valley pocket gopher (Phomomys bottac n avus) problem. He 

has shown that Castrix and thallium sulphate were moder• 

ately lethal while zinc phosphide, ANTU, barium carbonate, 

and arsenic trioxide were relatively ineffective. 

Toxicity and pharmacology of 2•chloro•4•dimethylamino

6-methylpyrimidine, l•naphthylthiourea, ANTU and sodium 

fluoroaeetate have been compared (5, vol. 43, p. 2362f and 

9, vol. 47, p. 95001). The acute toxicity of Castrix for 

the rat, mouse,. dog, rabbit, guinea pig and monkey thus 

became known. Sodium pentobarbital was found to be an 

effective antidote for poisoning with up to ten lethal 

doses of Castrix. In the case of the rat, death occurred 

16 hours after ingestion of about 75 mg. of the active 

ingradient of Castrix. Postmortem examination revealed 

plethora of the internal organs, petechial hemorrhaging 

under the epicardium and the pleura pulmonalia, brownish

red chyme in the duodenum, a grey, violet-red colouration 

of the gastric mucous membrane, and indication of pressure 
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on the brain. Steam distillation of the strongly alkali 

contents of the stomach yielded a base \rhieh, when heated 

with hydrochloric acid, yielded about 30 mg. of a crystal. 
salt, 2•chloro-4-dimethylamino-6-methylpyrimidine hydro

chloride, melting point 218°C. The lethal dose for man 

is about 50 mg. 

Castrix produced symptoms typical of central nervous 

system stimulants (6, vol. 42, p. 47l2d and 16 1 vol. 44, 

p. 8590c). Convulsions occurred 15 to 45 minutes after 

oral or intraperitoneal administration. It is more toxic 

to rats than either 1-naphthylthiourea or sodium fluoro• 

acetate. Feeding tests show that the tn 50 (lethal dose) 

for Rattus conatus and Melomys littoralis are respectively 

sodium fluoroacetate 1.42 mg./kg., 2.23 mg./kg. and Castrix 

4.46 mg./kg., 5.62 mg./kg. 

An investigation of the chronic toxicity and accept

ability of Castrix (3, vol. 46, p. 5252a) found that 

reproductive ability was not reduced and a low degree of 

chronic toxicity was indicated by the prolonged adminis• 

tration of Castrix to rats in their food and water. 

Castrix poisoned food and water had a low acceptability. 

A report to the Association of Food and Drug Officials 

(14, vol. 46, p. 2704a} on current developments says that 

the acute, dermal, subacute, and chronic toxicity and 

allied products area sodium fluoroacetates 1.7; 
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Castrixs 1.7J ANTUa 6. These are the approximate LD 50 in 

mg./kg. (rats). 

The sulphathiazines are noted for their bactericidal 

properties (15, vol. 41, p. 5980e). This has led to an 

exhaustive investigation of the pyrimidine moiety, It 

can be concluded on the basis of experimental results 

that the hydrogen atom in the 5-position of the pyrimi• 

dine ring should not be replaced by the alkyl group. 

As have been mentioned above, the pyrimidines and 

their derivatives are widely used medicinally, pharmaceuti

cally, and industrially. Among several heterocyclic 

nitrogen compounds, the pyrimidines and their derivatives 

play an important part in organic chemistry. This is one 

.reason that keeps the chemists unceasingly at work on them. 

Because of the prominence of the amino substituted 

pyrimidines among those which are biological active, the 

synthesis of other similar compounds appears very attract• 

ive. For this reason this laboratory undertook the 

aminolytic studies herein described. 

The starting materials for these sequences of reactions 

were uracil and 6-methyluracil. These compounds are read

ily prepared by the well•known procedures. Both of these 

intermediates are easily converted with phosphorus oxy• 

chloride to the corresponding 2,4•diohloro substituted 

pyrimidines which served as starting materials for the 

aminolytie studies. 
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The aminolysis ?f 2,4-dichloropyrimidine and 2,4

dichloro-6-methylpyrimidine proceeded readily with 

dimethylamine. The activity of the chloro substituted 

were found to be sufficiently different that it was pos

sible to mono aminate both products, as well as to prepare 

the diaminated derivatives. Since it has been observed by 

earlier workers that the 4-chloro substituent is the more 

reactive of the two, it is presumed that the initial sub

stitution takes place in the 4-position. This is a point 

which should be checked experimentally to be conclusive. 

This same marked difference in reactivity was observed in 

reactions with morpholine, piperidine, diethylamine and 

di-n-butylamine. 

It was interesting to note that while 2-ehloro-4

dimethylaminopyrimidine and 2-chloro-4-dimethylamino-6

methylpyrimidine were solids with melting points in the 

range of 78°-86° that 2-ehloro-4-diethylaminopyrimidine, 

and 2,4-bis-(dimethylamono)-6-methylpyrimidine were 

liquids, while 2,4-bis-(dimethylamino)-pyrimidine melted 

at only 38°. Besides, 2-chloro-4-(di-n-butylamino)

pyrimidine and 2-chloro-4-(di-n-butylamino)-6-methyl

pyrimidine were liquids. (See Table II). 

The variations in the melting of these compounds can

not be accounted for on the basis of molecular weight 

differences or to hydrogen bonding. It would appear 
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interesting to measure the dipole moments of these com

pounds and see if a correlation does exist the r e which 

might offer an explanation. 

TABLE II 

Melt in§
Compounds Points C. 

2-Ghloro-4-dimethylaminopyrimidine 78 
2,4-Bis-(dimethylamino)•pyrimidine 37 
2-Ghloro-4-diethylaminopyrimidine liquid 
2-Chloro-4-(di-n-butylamino)-pyrimidine 
2-Ghloro•4-morpholinopyrimidine 
2,4-Dimorpholinopyrimidine 

liquid 
105 
116 

2-Ghloro-4-piperidinopyrimidine 75 
2,4-Dipiperidinopyrimidine 
2-Ghloro-4-dimethylamino-6-methylpyrimidine, 

52 
86 

2,4-Bis(dimethylamino)-6-methylpyrimidine liquid 
2-Chloro-4-diethylamino-6-methylpyrimidine liquid 
2-Ghloro-4-(di-n-butylamino)-6-methylpyrimidine liquid 
2-Ghloro-4-morpholino-6-methylpyrimidine 99 
2,4-Dimorpholino-6-methylpyrimidine 128 
2-Chloro-4-piperidino-6-methylpyrimidine 57 
2,4-Dipiperidino-6-methylpyrimidine 124 
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EXPERIMENTAL 

The 2,4-dichloropyrimidine and 2,4-dichloro-6

methylpyrimidine used in these experiments were prepared 

from uracil and 6-methyluracil respectively. The uracil, 

in turn, was prepared according to the method of David 

Davidson and Oskar Baudisch (4, vol. 48, p. 2379). The 

6-methyluracil, on the other hand, was synthesis by the 

method of Behrend (7, vol. 17, p. 63·64). 

In the conversion of uracil and 6-methyluraoil to 

2,4•dichloropyrimidina and 2.4-dichloro-6-methylpyrimi

dine, chlorination was obtained by using phosphorous oxy

chloride in the presence of mono free N,N-d1methylanil1ne 

(24, p. 1568), or mono free N1 N-diethylan111ne (22, p. 27). 

2-c hloro-4-dimethYlaminopyrimidine a 

A solution or dimethylamine in alcohol was prepared 

by dissolving 8.15 grams or dimethylamine hydrochloride in 

100 ml. or absolute ethyl alcohol. To the solution was 

added a solution of 5.6 grams of potassium hydroxide in 

100 ml. of absolute ethyl alcohol. The mixture was stirred 

well and filtered from the precipitates or potassium chlor

ide. 

In a 3-neoked, round-bottom flask was added a solution 

or 7.45 grams of 2,4-dichloropyrimidine in 100 ml. or 

absolute ethyl alcohol. To the pyrimidine solution was 



13 

added dropwise with stirring the solution of dimethylamine 

in alcohol (it took about two hours} . The stirring was 

continued for about five hours and then set aside over

night at room temperature. 

The reaction mixture was then treated with a solution 

of 5.6 grams of potassium hydroxide dissolved in 50 ml. of 

absolute ethyl alcohol. This was filtered and the pre

cipitates of potassium chloride were removed. The filtrate 

was evaporated and the solution taken under reduced pressure 

to dryness. The solid residue was extracted several times 

with diethyl ether and the combined ethereal extracts dried 

over anhydrous sodium sulphate. After the separation of 

the liquid layer, the ether was evaporated and the residue 

remaining was yellow slury, with a melting point of 40°-45°. 

The product was recrystallized from petroleum ether as pale 

yellow neadle crystal with a melting point of 78°-79°, and 

a yield of 2.53 grams. 

Analysis calculated for C6HgN3Clz c, 45.71; H, 5.08. 

Founda c, 45.6; H,. 5.3. 

2 1 4-Bis-(dimeth:vlamino)-pxrimidinel 

A solution of 32.6 grams of dimethylamine hydro

chloride in 200 ml. of absolute ethyl alcohol and a solu

tion of 22.4 grams of potassium hydroxide pellets in 200 

ml. of absolute ethyl alcohol were prepared. The two 

solutions were mixed and stirred for about one-half hour, 
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then filtered to remove the precipitated potassium 

chloride 

A solution of 7.45 grams of 2,4-diohloropyrimidine in 

100 ml. of absolute ethyl alcohol vas prepared. To the 

pyrimidine solution (heated on steam bath) was added drop

wise while stirring the solution of dimethylamine in alco

hol (it took about two hours); the reaction mixture was 

then refluxed on steam bath for another five hours. 

To the cooled solution wao added a second solution of 

11.2 grams of potassium hydroxide in 100 ml. of absolute 

ethyl alcohol, and the precipitated potassium chloride 

then filtered. The filtrate was evaporated to dryness 

under reduced pressure (using warm water). The residue 

was a liquid which was extracted repeatedly with diethyl 

ether. The combined ether extracts were dried over anhy

drous sodium sulphate overnight. 

The next day the sodium sulphate was removed and the 

ether evaporated. The residue was yellow oily liquid. It 

was distilled under reduced pressure. The boiling point 

ot the product was 105° c. at 11 mm. pressure. It was 

pale yellow liquidJ on leaving it crystallized in yellow 

solid, melting point 36°-38°, yield 5.25 grams. 

Analysis calculated for c8H14N4 a c, 57.83; H, 8.43. 

Found: c, 57.5J H, 8.63. 
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?-Chloro-4-diethylaminopxrimidine: 

In a 100 ml. round-bottom flask, fitted with reflux 

condenser, 5 grams of 2,4-diohloropyrimidine and ?0 ml. of 

diethylamine were added together with 50 ml. of absolute 

ethyl alcohol. The mixture vas refluxed on water bath 

for about two and one-half hours; then 10 grams of anhy• 

drous sodium carbonate were added and the mixture stirred 

and refluxed for another four hours. 

Upon cooling, therolution was filtered. The filtrate 

was evaporated to dryness in vacuo, and the residue treated 

with 1,88 grams of potassium hydroxide pellets in 15 ml. 

of water, and extracted repeatedly with diethyl ether. 

The ether extracts were dried over anhydrous sodium sul

phate, filtered,. and the sodium sulphate removed from the 

ether. The liquid residue vas distilled under reduced 

pressure; the product vas a yellow oily liquid whose 

boiling point was 122° at 10 mm. pressure, yield 1 •. 76 

grams. 

Analysis calculated for c8H12N3Cla C, 51.75; H, 6.47. 

Found& o, 5l.7J H, 6.58. 

2.Chlgro-4•(di-n•b9tYlamino}•pxrimidinet 

A solution of 14.9 grams of 2,4•dichloropyrimidine in 

200 ml. of absolute ethyl alcohol vas prepared. To the 

pyrimidine solution was added dropwise while stirring a 

solution of 25.8 grams of di-n-butulamine in 50 ml. of 
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absolute ethyl alcohol (it took about an hour). The re

action mlxture vas heated on steam bath during the period 

of addition . The stirring was continued for another six 

hours; then the solution was kept overnight at room temper• 

ature . 

The next day the reaction mixture was evaport\ted to 

dryness under reduced pressure. The residue was pale 

yellow , slury liquid. It was treated with diluted hydro• 

chloric acid and then extracted with diethyl ether, The 

acid solution was then neutralized with sodium carbonate 

and extracted repeatedly with diethyl ether. The combined 

ether extracts were dried over anhydrous sodium sulphate 

overnight. 

The sodium sulphate was removed by filtration and the 

ether evaporated. The residue was yellow oily liquid. It 

was distilled under diminished pressure. The boiling point 

of the product was lS6°~1S9° at 6 mm . pressure. The product 

was white turbid liquid, yield 4.02 grams. 

Analysis calculated for Cl2H20N3Clc C, 59.63; H, 8,28. 

Found: C, 59.99J H, 8.30. 

6-Chloro-{t•morpbalinopxrimidinet 

In a )-necked, round•bottom flask fitted with mechani

cal stirrer was added 7.45 grams of 2,4-dicbloropyrimidine 

and 100 ml. of absolute athyl alcohol. To the pyrimidine 

solution was added dropwise 4.35 grams of morpholine and 
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the resultant solution was stirred at room temperature for 

another three hours. Then the reaction mixture was kept 

overnight at room temperature. 

The next day the alcohol was removed under reduced 

pressure at room temperature. The residue, a brown slury 

liquid, was treated with a solution of 5.6 grams of potas

sium hydroxide in 25 ml. of water and then extracted with 

diethyl ether. The combined extracts were dried over 

anhydrous sodium sulphate. 

The removal of the sodium sulphate and evaporation ot 

the ether yielded a yellow, needle-like, crystalline com

pound. This product upon recrystallization from petroleum 

ether gave white, needle·like crystals. The melting point 

was 103°-107° with a yield of 1.53 grams • 

Analysis calculated for c8H10N3Cl0a c, 48.12; H, 

5.03. 

Founds c, 48.1; H, 5.30. 

2.4-Dimorpholinopxrimidinea 

In a 500 ml. round-bottom flask fitted with reflux 

condenser was added 5 grams of 2 1 4-dichloropyrimidine, 20 

grams of morpholine, and 100 ml. of absolute ethyl alcohol. 

The mixture was refluxed on water bath for about six hours. 

Then the solvent was removed under reduced pressure. The 

residue was treated with 25 ml. of water containing 3.76 

grams of potassium hydroxide and then extracted with 
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diethyl ether. The combined ether extracts vere dried over 

anhydrous sodium sulphate overnight. The solution was 

then filtered and the ether removed by evaporation. The 

residue melted at 108°-112°. 

The residue was then recrystallized from petroleum 

ether, yielding a product with a melting point of 113°

1160. It vas recrystallized again from petroleum ether, 

which raised the melting point to 116°•117°. The product 

vas white and needle•like in structure, with a yield or 

3.3 grams. 

Analysis calculated for C12H1gH402 a C, 57.60J 

H, 7.20. 

Founda c, 57.7; H, 7.42. 

2=Chloro-4-piperidinopxrimidinea 

In a ·3-necked,round-bottom tlask fitted with mechani• 

cal stirrer and condenser was added a solution or 14.9 

grams of 2,4-dichloropyrimidine in 100 ml. of absolute 

ethyl alcohol. To the solution was added dropwiae (from 

dropping funnel) while stirring 17 grams of piperidine. 

The reaction mixture was stirred an additional six hours, 

while ma'intaining the temperature at 20°•25°. Then the 

solvent vas removed under reduced pressure, leaving the 

deep-red solid residue. The residue vas treated with a 

solution of 11.2 grams of potassium hydroxide in 50 ml. 

or water. The aqueous solution vas extracted with diethyl 
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ether. The combined ether extracts were dried over anhy

drous sodium sulphate, and were filtered and evaporated, 

leaving the residue which was recrystallized from petro

leum ether. 

The product was needle-like crystals, yellow in 

colour, with a melting point or 74°-76° and a yield of 

1,95 grams. 

Analysis calculated for c 9a12w
3
c1: c, 54.68; 

H, 6.os. 

Found: c, 54.7; H, 6.09. 

2 1 4-Dipiperidinopxrimidine: 

In a 500 ml., 3-necked, round-bottom flask fitted 

with reflux condenser was added 5 grams of 2,4-dichloro

pyrimidine, 10 grams of piperidine and 50 ml. of absolute 

ethyl alcohol. The mixture was refluxed with stirring on 

water bath for about four hours; then the alcohol was 

removed under reduced pressure. The residue was treated 

with a solution containing 3.76 grams of potassium hydrox

ide in 15 ml. of vater. This resultant mixture, in turn, 

was extracted with diethyl ether, and the ether layer was 

dried over anhydrous sodium sulphate. 

The next day the sodium sulphate was removed and the 

ether evaporated. Then the excess of piperidine was 

removed, under reduced pressure, at 90°-100° (oil bath 

temperature). The residue was dissolved in hot benzene 
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and decolourized with Norite. The product was recrystal

lized several times from petroleum ether. 

The product was of needle-like crystal structure, 

slightly yellow in colour, with a melting point of 52° and 

a yield of 3.32 grams. 

Analysis calculated for c 4 a C, 68.29J H, 8.94.14H22N

Founda c, 68.2; H, 8.95. 

2=Chloro-4-dimethxlamino-6-methxlpzrimidinea 

A. Solutions containing 2.75 grams of dimethylamine 

hydrochloride in 50 ml. of absolute ethyl alcohol and 1.75 

grams of potassium hydroxide pellets in 50 ml. of absolute 

ethyl alcohol were mixed and stirred for about one hou~, 

and the precipitate (potassium chloride) was removed by 

filtration. To the filtrate was added 5 grams of 2,4

dichloro-6-methylpyrimidine and the mixture then shaken 

(the pyrimidine goes in solution). 

After standing for 36 hours, the alcohol was removed 

under reduced pressure. The residue was then treated with 

1.7~ grams of potassium hydroxide pellets dissolved in 10 

ml. of water. The aqueous solution was repeatedly extract

ed with diethyl ether. The combined ethereal solution was 

then dried over anhydrous sodium sulphate, filtered, and 

the ether removed. 

The residue melted at 84°-86°J after recrystallization 
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from water, it melted at 860 -890 • The product, 2-ch1oro

4-dimethylamino•6-methylpyrimidine, appears as white 

needle-like crystals with a yield of 1.31 grams. 

Analysis calculated for C7H10N3Cl: c, 48.98; 

H, 5.83. 

Foundt c, 49.1; H, 6.1. 

B. Dimethy1amine hydrochloride (24.45 grams) and 

16.80 grams of potassium hydroxide pellets were dissolved 

in 200 ml. of absolute ethyl alcohol and stirred for about 

two hours; then the precipitated potassium chloride was 

removed. 

A solution of 16.) grams of 2,4-dichloro-6-methyl

pyrimidine in 50 ml. of absolute ethyl alcohol was pre

pared. To the pyrimidine solution, while stirring, was 

added dropwise over a period of 45 minutes the solution of 

dimethylamine in alcohol. During this operatic~ the 

temperature was maintained below 200 • The stirring was 

continued at this temperat ure for about five hours. Then 

the alcohol was removed under reduced pressure, and the 

residue treated with a solution of 5.6 grams of potassium 

hydroxide in 25 ml. of water. The solution was extracted 

with diethyl either and the combined ether extracts dried 

over anhydrous sodium sulphate overnight. 

The next day ether was filtered and then evaporated, 

and the residue recrystallized from petroleum ether. The 
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crystalline product was slightly brown and needle-like, 

with a melting point of 86°-87° and a yield of 8.75 

grams. 

Analysis calculated for C7H10N3Cl: C1 48.98; 

H, 5.83. 

Found: c, 48.9; H, 5.9. 

2 1 4-Bis-(dimethylamino)-6-methylpxrimidin§: 

Sixty-five grams of dimethylamine hydrochloride and 

40 grams of potassium hydroxide pellets were dissolved in 

300 ml. of absolute ethyl alcohol and stirred for about 

three and one-half hours. The precipitate was removed, 

and to the filtrate was added 5 grams of 2,4-dichloro-6

methylpyrimidine which was kept at room temperature 

overnight. 

The solution was warmed to 40°. Sodium carbonate vas 

added to remove HCl formed from the reaction. The pre• 

cipitate of sodium chloride was removed and the alcohol 

evaporated under reduced pressure . 

The residue was extracted with diethyl ether which in 

turn was distilled, leaving the product which distilled at 

1)7°•140° c. at 15.4 mm. pressure. The product was a 

slightly yellow liquid, with a yield of 19.98 grams . 

Analysis calculated for c9H16N4 : c, 60.00; H, 8.88. 

Founds c, 59.9; H, 9.0. 
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2=Chlgro-4=d.ieth:ylamino-6-methxlpxrimidine: 

In a 3-necked, round-bottom flask fitted with mechan

ical stirrer and refluxed condenser a solution of 16.3 

grams of 2 1 4-diehloro-6-methylpyrimidine in 150 ml. of 

absolute ethyl alcohol was added. To the pyrimidine solu

tion, 29,2 grams of diethylamine was added dropwise while 

stirring. The solution was then refluxed on steam bath 

for about three and one-half hours. 

Upon cooling, the reaction mixture was treated with 

a solution of 11.2 grams of potassium hydroxide in 50 ml. 

of absolute ethyl alcohol, and the precipitated potassium 

chloride was removed by filtration. The filtrate was 

then evaporated to dryness under reduced pressure. The 

residue was oily liquid, brown in colour. 

It was repeatedly extracted with diethyl ether and 

the combined ether extracts dried over anhydrous sodium 

sulphate overnight . The sodium sulphate was removed by 

filtration and the ether evaporated. The product was 

distilled under diminished pressure, yielding a yellow 

oily liquid with a boiling point of 138°-140° at 18 mm. 

pressure. The yield was 10.56 grams. 

Analysis calculated for c9H14u3Cl: c, 54.l4J 

H, 7.02. 

Found: c, 54.3; H, 7.27. 



24 

2:-Chloro-4-{di-n-butxlaminol-6-meth;ylp;zrimidine: 

A solution of 16.3 grams of 2,4•dichloro•6-methyl

pyrimidine in 100 ml. of absolute ethyl alcohol was 

prepared. To the pyrimidine solution, while stirring, 

was added dropwise a solution of 25.8 grams of di-n

butylamine in so· ml. of absolute ethyl alcohol (it took 

about three-fourths hour). The stirring was continued at 

room temperature for another six hours, then it was kept 

overnight at room temperature. 

The next day it was retluxed on steam bath for about 

three hoursJ the solvent was then removed under reduced 

pressure. The residue was a white solid which was treated 

with 5.6 grams of potassium hydroxide in 25 ml. of water 

and then extracted with diethyl ether. The ether layers 

were separated and dried overnight over anhydrous sodium 

sulphate. 

After filtering, the ether was evaporated, leaving 

the residue of yellow oily liquid. It was distilled under 

reduced pressure. The boiling point was 198°-200° at 

5 mm. pressure. The product was a yellow oily liquid 

with a yield of 15.75 grams. Upon leaving, the colour 

turned to purple. 

Analysis calculated for 0 H N Clt c, 61.06;
13 22 3 

H, 8.61. 

Found1 c, 61.37; H, 8.58. 
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2:Qhloro-4-morpholino-6-methYlprrimidinea 

2,4-Dichloro-6-methylpyrimidine (3.26 grams) were 

dissolved in 50 ml. of absolute ethyl alcohol. To this 

solution, added dropwise with stirring, was a second solu

tion of 1.74 grams of morpholine in 20 ml. of absolute 

ethyl alcohol, The mixture was then refluxed on water 

bath (warm water) with stirring for another three hours. 

The solvent was then removed under reduced pressure, 

and the residue treated with 1,12 grams of potassium 

hydroxide in 5 ml, of water, The solution was then ex

tracted with diethyl ether and the combined ether extracts 

dried over anhydrous sodium sulphate. The next day the 

sodium sulphate was removed and the ether evaporated. The 

residue melted at 82°-91°. Recrystallization from petro

leum ether gave white needle crystal. The yield was 0.98 

gram and the melting point was 97°-99°. 

Analysis calculated for c9a12N
3
Cl Oa c, 50.59; 

H, 5.62. 

Found: c, 50.7; H, 5.6. 

2,4-Dimorphqlino-6-metbxlprrimidinea 

In a 3-necked, round-bottom flask fitted with reflux 

condenser and mechanical stirrer was added 16.3 grams of 

2,4-dichloro-6-methylpyrimidine in 100 ml. of absolute 

ethyl alcohol. The solution was heated on steam bath 

with stirring and to the boiling solution, added dropwise, 
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was 34.8 grams of morpholine. The reaction mixture was re

fluxed on steam bath for another five hours. Upon cooling, 

needle crystals separated out. The alcohol was removed 

under reduced pressure, yielding additional product. The 

crystal in the flask melted with decomposition at 150°-160°, 

The residue was treated with a solution of 11.2 grams 

of potassium hydroxide in 50 ml. of water which was ex

tracted repeatedly with diethyl ether. The combined 

ethereal extracts were dried over anhydrous sodium sul

phate. After drying, the sodium sulphate was removed and 

the ether evaporated. The product was then recrystallized 

from petroleum ether as white needle-like crystals with a 

melting point of 128°-129° and a yield of 16.26 grams. 

Analysis calculated for C13H20N402 a C, 59.09; 

H, 7.58. 

Foundt c, 59.0J H, 7.5. 

2.Chloro-4-piperidino-6-methxlprrimidinpa 

In a 3-necked, round-bottom flask fitted with mechan

ical stirrer was dissolved 16.3 grams of 2,4-dichloro-6

methylpyrimidine in 200 ml. of water. To the solution was 

added dropwise with stirring 17 grams of piperidine, where

by the temperature was raised to 45°. About an hour later 

the test portion of the precipitate was clearly soluble 

in dilute hydrochloric acid. After cooling, the 
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reaction mixture was extracted with diethyl ether. The 

combined ethereal extracts were then dried over anhydrous 

sodium sulphate. 

Upon removal or the sodium sulphate and evaporation 

or the ether, the oily residue was distilled under reduced 

pressure. The product, an oily liquid, solidifies to a 

yellow crystal solid in the condenser. The boiling point 

was 183° at 8.2 mm. The yield was 15.44 grams. 

Redistillation under diminished pressure gave a boil

ing point or 165°-166° at 12 mm. pressure, with the distil

late crystallizing in the flask. 

Recrystallization of the product with petroleum ether 

gave prismatic crystals white in colour. The melting point 

was 57°-58°, with a yield or 1.42 grams. 

Analysis calculated for c10H14N3Cl: C, 56.74; 

H, 6.62. 

Found: c, 56.7; H, 6.72. 

2,4-Dipiperidino-6-methylpxrim~dine: 

In a 3•necked, round•bottom flask fitted with mechan

ical stirrer and reflux condenser was added 16.3 grams or 

2,4-dichloro-6-methylpyrimidine dissolved in 100 ml. or 

absolute ethyl alcohol. The flask was heated on steam 

bath with vigorous stirring. To the boiling solution was 

added dropwise 34 grams of piperidine. The solution was 

stirred and refluxed for an additional five hours. Whence 
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cooled, needle-like crystals separated out. The alcohol 

was removed under diminished pressure, yielding crystals 

with the melting point in the range of 128°-133°. 

The residue was treated with a solution of 11.2 

grams of potassium hydroxide in 25 ml. of water and then 

extracted several times with diethyl ether. The combined 

ether extracts were dried over anhydrous sodium sulphate, 

and ether fraction then evaporated, leaving a residue 

which was recrystallized from petroleum ether. The product 

was in the form of granular crystal, melting at 124°-125°. 

The yield was 9.93 grams. 

Analysis calculated for c15H24N4: c, 69.23; H, 9.23. 

Found1 c, 69.4; H, 9.5. 
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SUMMARY 

The aminolysis or 2,4-dichloropyrimidine and 2,4

dichloro-6-methylpyrimidine by dimethylamine, diethyl

amine, di-n-butylamine, morpholine, and piperidine were 

described. 

The derivatives of 2-chloropyrimidine and 2-chloro-6

methylpyrimidine having secondary amino group only on the 

4-position of the pyrimidine ring were prepared. 

The substitutions on both the 2 and 4-position of 2,4

dichloropyrimidine and 2,4-dichloro-6-methylpyrimidine by 

dimethylamine, morpholine and piperidine were described. 

From these experiments, it was concluded that the 

4-chloro substituent was considerably more reactive than 

the 2-chloro • 
• 



30 

BIBLIOGRAPHY 

1. Blumer, s. Aneurine heterotropism in various smut 
fungi occurring in anthers. Mitteilungen der 
naturforschenden Besselschaft in Bern Abhandl 
1940, p. 19-36 (Pub. 1941). (Abstracted in Chemical 
Abstracts 4la4545c. 1947). 

2. Cerecedo, Leopold R. The chemistry and metabolism of 
the nucleic acids, purines, and pyrimidines. Annual 
Review of Biochemistry 2al09-125. 1933. · 

3. Crampton, James M. and Elbert Voss. An investigation 
of the chronic toxicity and acceptability of Castrix. 
Journal of the American Pharmaceutical Association 
4lzl35-8. 1952. (Abstracted in Chemical Abstracts 
46a;252a. 1952). 

4. Davidson, David and Oskar Baudisch. The preparation 
of uracil from urea. Journal of the American Chemical 
Society 48&2379. 1926. 

5. DuBois, Kenneth P. New rodenticidal compounds. 
Journal of the American Pharmaceutical Association, 
Sci. Ed. 371307-310. 1948. (Abstracted in Chemical 
Abstracts 43s2362f. 1949). 

6. DuBois, Kenneth P., Kenneth w. Cochran, and John F. 
Thomson. Rodenticidal action of 2-chloro-4
dimethylamino-6-methylpyrimidine (Castrix). 
Proceedings of the Society of Experimental Biology 
and Medicine 67al69-17l. 1948. (Abstracted in Chemical 
Abstracts 42:4712d. 1948). 

7. Fieser, L. F. (ed.) Organic Syntheses. Vol. 17. 
New York, Wiley, 1937. 112 p. 

8. Freytag, Han. Application of the Hanau ultraviolet 
lamp in quantitative analysis. II. Photoanalytical 
detection of Castrix base (2-chloro-4-dimethylamino
6-methylpyrimidine). Zeitschrift fur analytische 
chemie 1291366-372. 1949. (Abstracted in Chemical 
Abstracts 44:1843h. 1950). 

9. Goldbach, H. G. A case of fatal poisoning with the 
rat poison, Castrix. Medizinische Klinik (Munich) 
45&961-963. 1950. (Abstracted in Chemical Abstracts 
47z9500i. 1953). 



31 

10. Gorham, Alice T. ~ Al· The measurement and metabolism 
of thiamine and of a pyrimidine stimulating yeast 
fermentation found in the blood cells and urine of 
normal individuals. Journ.al of Clinical Investigation 
21:161-176. 1942. (Abstracted in Chemical Abstracts 
36:48744. 1942). 

11, Horsfall, James G.. and Saul Rich. Fungitoxicity of 
heterocyclic nitrogen compounds. Contributions of the 
Boyce Thompson Institute 16:313-347. 1951. (Abstracted 
in Chemical Abstracts 46:11543g. 1952). 

12. Kidder, G. w. and Virginia c. Dewey. The biological 
activity of substituted pyrimidines. Journal of 
Biological Chemistry 178:383-387. 1949. 

13, Kleiner, I! s. Physiological action of some pyrimidine 
compounds of barbituric acid~ Journal of Biological 
Chemistry 11:443•470. 1912, 

14. Lehman, Arnold J. Chemicals in foods: A report to 
the Association of Food and Drug Officials on current 
developments. Association of Food and Drug Of f icials 
of the u. s., Quarterly Bulletin 15a82-89. 1951. 
(Abstracted in Chemical Abstracts 46a2704a. 1952). 

15. Loop, Werner. Chemotherapy with sulphonamides. 
Pharmazie 1:64-72,238. 1946. (Abstracted in Chemical 
Abstracts 41:5980c. 1947). 

16. McDougall, w. D. The rat poison, sodium fluoro
acetate and Castrix. Queensland Journal of Agricul• 
tural Science 6&54-60. 1949. (Abstracted in Chemical 
Abstracts 44:8590c. 1950). 

17. Mendel, Lafayette B. and Victor Myer. The metabolism 
of some pyrimidine derivatives. American Journal of 
Physiology 26-27:77-104. Apr. 1910. Mar. 1911. 

18. Metallizable azo dyes. British patent no. 602,170, 
May 21, 1948. (Abstracted in Chemical Abstracts 
42:9189i. 1948). 

19. Milton, A. Miller. Experimental studies on poisoning 
pocket gophers. Hilgardia 22:131-166. 1953. 
(Abstracted in Chemical Abstracts 47:12745a. 1953). 

20. Moffatt, J. s. Contributions to the chemistry of 
synthetic antimalarials. IX. Some pyrimidine 

http:Journ.al


I 

32 

derivatives. Journal of the Chemical Society 
(London} Apr.-July, 1950, p. 1603-1606. 

21. Nazarov, I. N. and E. T. Go~ovin. Synthetic 
spasmolytics. Journal Obshchei Khimii 26al496-1507. 
1956. (Abstracted in Chemical Abstracts 50al4742b. 
1956). 

22. Smith, Victor Herbert. The preparation of some 
tetrahydropyrimidines and ro:l.ated compounds of 
possible biological int£rest. Ph.D. thesis. 
Corvallis, Oregon State College, 1955. 44 numb. 
leaves. 

23. Westphal, Kurt. Pyrimidine Compounds. German 
Patent no. 703,068, Jan. 10, 1941. (Abstracted in 
Cheaical ,Abstracts. J6: 911 , 1942). 

24. Whtttsker, N. A new synthesis and the chemical 
properties of 5-Aminopyrimidine. Journal of the 
Chemical Society (London} April-July, 1951, 
p. 1565-1570. 

25. Whittaker, Norman. Pyrimidine. Journal of the 
Chemical Society (London) April-May, 1953, p. 1646. 




