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STRUCTURES OF CERTAIN CHLORO 
SUBST ITUTED PYRflIID INES 

INTRODUCTION 

The importance of the chioro substituted 

pyrimidines stems from a large extent to the reactivity 

of the chioro substituent. The replacement of the 

chioro group of chioropyrirnidines has often been used 

for the preparation of amino, thio, methoxy, etc. 

substituted pyrirnidines which cannot be obtained directly 

by cyclization procedures. 

The pyrimidine molecule exists as a resonance 

hybrid, whose principle contributing structures are: 

L 

Figure I 

rl 

Since the ring nitrogen attracts electrons from the 'U'- 

double layer, the molecule can be regarded as a iT- 

electron deficient heterocycle. Inasmuch as the stability 

of aromatic substances is due to the 1V-electrons, 

pyrirnidine should be less stable than benzene, and this 
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Is confirmed by calculations which 5how the resonance 

enerry to be 10 Kcal/rnole less than that of benzene, 

The electron attraction of the ring nitrogens in 

the pyrimidlrie molecule results in polarization of the 

molecule which causes the ring carbon atoms to have lower 

electron densities than in benzene. Thus the molecule 

has a non-uniform distribution of electric charge due to 

the partial localization of 1T-electrons. This uneven 

distribution of charge is shown in Figure II (1, p. 61i). 

(9 

.I 

jq 

Figure II 

Although electrophilic reagents combine relue- 

tantly with these parent substances, the reactions go in 

good yields at ordinary temperatures when electron re- 

leasing substituents such as methoxy, amino, inercapto and 

hydroxy are present. 

Substituents such as caloro, mercapto and hydroxy 

especially in 2, L, or 6 positions undergo replacement 

reactions with nucleophilic reagents. Differences in 

the ease of these replacements in case of like substitu- 

ents (i.e. chioro) have been noted relative to the 
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position of the group in the ring system. Chapman and 

Rees (S, p. 1190) have calculated that the nucleophilic 
displacement of chlorine from the L-pos1tion in the 

pyrirnidine ring, is associated with an energy of activation 
of approximately two thousand calories less than that of 

the 2-position. 
Recently Vachananda (11), of this laboratory, pre- 

pared a number of substituted pyrimidines including 

2-(Li..)-ch1oro-L-(2)-substitutod pyriinidines by the amin- 

ation of 2,L-dich1oropyrixruidine and 2,L-dich1oro-6- 
methylpyrimidine. Although the L.-ciloro substituent was 

believed to be more reactive than the 2-chioro, there was 

enough uncertainty in regard to the position of initial 
substitution that assignment of structure to monochioro- 

pyrimidines could not be made. 

For example, Gabriel (7, p. 1960-1961) found that 
the partIal aminolysis of 2,L.-dich1oropyr1midine was some- 

what random yielding a mixture of 2-ch1oro-I-amino- 

pyrimidine (l5) and 2-amino-L-ch1oropyrimidine. kiilbert 
and Johnson (8, p. 1153-11) have confirmed tnis work 

but report the ratio of 2-ch1oro-L-arninopyrimidine to be 

higher (LO). 

On the other hand Castrix (2-chloro-.L-ciimethyl- 

amino-6-methylpyrimidine), a rodenticide, has been pre- 
pared by the action of dimethylamine on 



2,L-dich1oro-6-methy1pyrim1dine without the formation of 

any appreciable amount of isomeric side product (12, p. 

and 13, p. 9118). 

Inasmuch as the amination of 2,L-dich1oropyrimidine 

can be random in some reactions and specific In others, 

it became necessary to examine each of the chioro sub- 

stituted-mono-aminated pyrimidines prepared by Vachananda 

for possible isomeric contamination. This was accom- 

pushed by comparing the ultra-violet soectra of de- 

halogenated chioropyrimidines with the corresponding L- 

substituted- or 1.-substituted-6-methy1pyrimidines pre- 

pared by the arnination of the key intermediates L-ch1oro- 

and t4.-chloro-6-methylpyrimidine. 

Both L-ch1oro-2-methyl- and -ch1oro-6-methyl- 

pyrimidines are stable compounds which may be preoared 

by straightforward methods. L-Ch1oropyr1midine on the 

other hand is an extremely unstable molecule. Chapman 

and Rees (6, p. 1191) used L-chloro-2- and 6-methyl- 

pyrimidines instead of t-chloropyrimidine in their studies 

of the displacement of chlorine from the L-pos1t1on of the 

pyrimidine molecule because of this behavior. 

TJber and Winters (io, p. 138) attempted to prepare 

L-ch1oropyrimidine by the action of phosphorus oxychioride 

on pyrimidone-L f ollowlnp: the usual procedure but were un- 

successful. Boarland and McOmie (2, p. 1219-1221) reported 
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that L-ch1oropyrimidine was capable of fleetinE. existence 
but was so extremely unstable that it decomposed within 
a few minutes. The conversion of L-cialoropyrim1dine to 
the hydrochloride, however, extended its shelf-life from 

minutes to a matter of hours. L-Ch1oropyrimidine hydro- 

chloride has been described as a white crystalline solid 
which melted with decomposition at 193-19L1°C but could be 

purified by sublimation at 130°C at 20 mm pressure. The 

free base can be obtained as an oil, which changes to an 

orange ether-insoluble solid in a matter of minutes, by 

the treatment of the hydrochloride salt with a mixture of 

aqueous potassium carbonate solution arid ether. 
In order to avoid problems arising from the in- 

stability of L-chloropyrixnidine, Brown and Short (5, p. 

332) prepared Lj-methoxypyrimidine (in poor yield) by 

treating the crude reaction mixture from the phosphorus 

oxychioride chlorination of pyrimidone-L with an excess 
of sodium methoxide. 

The preparation of L-n-amylaminopyrimidine (9, p. 
21i.56) and L-dimethylarninopyrimidine (5, p. 336) has been 

achieved by the partial amination of 2,L-dimercapto- 

pyrimidine followed by the subsequent removal of the re- 
naming mercapto group by reduction. 

The starting materials for the sequence of re- 
actions leading to the preparation of Lj-substltuted- 
pyrimidine and L-substituted-6-methylpyrimidine in this 



study were 2-thlo- and 2-thio-6-methyluracll which can 

be preoared by well known methods. These intermediates 

were dethionated using Raney nickel following the pro- 

cedure described by Brown (Lt, p. 35). The reduction 

products were then in turn treated with phosphorus oxy- 

chloride to form the -chlorosubstituted pyrimidines which 

were stabilized by the immediate conversion to the cor- 

responding hydrochloride by means of anhydrous hydrogen 

chloride. 
The pyrirnidine hydrochiorides were not isolated, 

but after removal of the excess phosphorus oxychioride, 

were treated with the appropriate secondary amine to form 

the desired Lb-substituted pyrimidines. 

It was interesting to note that L-dimethy1am1no- 

pyrimidine and L-dimethylamino-6-methylpyrimid1ne were 

solids with low melting points in the range of 25-30°C 

while the L-diethyl and L-d1-n-butylaminopyrimidines and 

their 6-methyl analogs were liquids at room temperature. 

This phenomenon was also noted bi Vachananda (li, p. 10) 

with the 2-chioro analogs of )4-diethyl- and Lj-di-n-butyl- 

arnínot,yrimidines. 

This same series of comDounds was prepared by re- 
duction of 2-ch1oro-L-substituted and 2-chloro-L-substi- 

tuted-6-methylpyrimidines prepared by Vachananda using 

the Fischer procedure with phosphonium iodide and 
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hydriodic acid. 

The ultra-violet s,ectra of the L-aminopyrimidines 

orerared from the pyrimidones was then compared with the 

spectra of the L-aminopyrimidines derived by reduction of 

their 2-chioro analogs. 

From Table I lt is apparent that all the amines 

with the possible exception of dimethylamine reacted pre- 

ferentlally with the )4.-chloro substituent as judged by 

the 7 max and the extinction coefficients, In the case 

of dimethylamine the magnitude of the extinction co- 

efficient of the L.-dimethylam1nopyrimidlne preDared by 

the reduction of 2-cnloro-L.-dlrnethylamlnopyrimldlne was 

such as to suggest some oosslble contamination with the 

other Isomer in the original amination. 

The separation of the excess secondary aiine from 

the final product became a problem with the heavier sub- 

stituents. In order to isolate the substituted pyriml- 

dine, it was necessary to convert the excess amine to a 

substituted thiourea with phenylisothiocyanate. This 

permitted the extraction of the pyrimidine from an 

ethereal solution of phenylisothiocyanate and substituted 

thiourea with aqueous dilute hydrochloric acid solution. 

In several instances it was necessary to convert 

the product to the hydrochloride to obtain material for 

analysis. 



TABLE I 

COMPARISON Ok UV DATA 

Naine Prepared b-y amination of Prepared by dechlorination of 
L-chloronyrimidines 2-chloro-t-substituted pyrimidines 

(in ethanol) (in ethanol) 

max 
(mu) E 7'max (mu) E 

Li-Dimethylamino- 
pyrimidine hydrochloride 252 1.51 x 10 

1-Diethy1aminopyrimidine 251 1.88 x lO 

287 L.O9 x 

Lt-Di -n-butyl amino- 
pyrimidine 

Li.- Pipe r i dinopyr imidine 
hydro chi onde 

14-No rphol. inoynimidine 

14-Dime thyl ami no-6- 
me thyipyrimi dine 
hydrochloride 

14-Diethylamino-6- 
me thylpynimi dine 

14-Di -n-bu tyl ami no-6- 
me thyipynimidine 

252 1.77 x 

252 1.141 x 

251 1.85 x 

287 14.53 x 

252 1.76 x 

256 1.70 x 10 256 1.73 x 10 

251 1.82 x 10 251 1.78 x 10 

2514 i.L8 x 10 2514 1.145 x 10 

252 1.99 x 10 252 1.89 x l0 

253 2.00 x lO14 253 1.96 x 



TABLE I - Cont. 

Name Prepared by amination of 
1-chloroyrimidines 

(in ethanol) 

7'max (mu) E 

L-Piperidino-6-methy1- 
pyrimidine 255 2.02 x 10 

-Norphol ino- 6-methyl- 
iDyrimidine 252 1.75 x 10 

Prepared by dechlorination of 
2-chloro-Lj-substituted pyrimidines 

(in ethanol) 

7'max (mu) 

255 

252 

2.01 x 10 

1.69 x l0 



Since there is a possibility th&t the 2-, L- and 

5- substituted isomers may give identical ultra-violet 

absorption spectra (or spectra which differ only 

slightly), the ultra-violet spectra of a number of 

isoraeric pairs of pyrimidines were taken at random from 

the lïterature. These data, given in Table Ii (3, p. 

3719 and L1, p. 333), show clearly that ultra-violet 

data will differentiate heteen isomers. 

Furthermore, as additional evidence, the infrared 

spectra o the compounds prepared by reduction of the 

chioro pyrimidines were compared with those prepared 

synthetically. These spectra in all instances gave 

convincing supporting evidence of the identical struc- 

tures of the pyrimidines prepared by both procedures. 
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TABLE II 

'max (mii) E Solvent 

2-Nethylpyrimidine 2L.9 2.82 x 1O Ethanol 

L.-Methylpyrim1d1ne 2145 2.57 x iQ Ethanol 

2-Chloropyrimldlne 252 1.56 x 1O Ethanol 

282-283 1.69 x io2 Ethanol 

L.-Chloropyr1m1d1ne 
hydrochloride 2L8 3.2L x 1O- Ethanol 

5-Chloropyrimldine 258 2.19 x iO Ethanol 

293 3.31 X iO2 Ethanol 

2-Aminopyrimidine 227 1.66 x lO Ethanol 

297 3.89 x lO Ethanol 

)4.-Aminopyrimldine 236 1.99 x lO Ethanol 

272-273 5.13 X lO Ethanol 

-Aminopyrim1dine 2L6 1.26 x 1O Ethanol 

315 3.16 x 1O Ethanol 

2-Hydroxy-pyrimidine 2l 1.0 x lO E2' pH 6.1 

299 Li.57 x 1O 

1-Hydroxypyrimidine 223 7.L.2 x 1O H20 pH 6.2 

260 3.72 x lO 

2-Dimethylarnino- 
pyrlmidine 2L.3 1.814. X 10 H20 pif 7.0 

318 2.2L. x l0 

L-Dimethylamino- 250 1.66 x 1O U20 ff 9.3 
pyr imid1n 

286 3.63 x 10 
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EXP1R IÌVIM1TAL 

It-dime thylaminopyrirnidine 

A. Ten ml of phosphorus oxythloride were added to 

2.5 gm of pyrimidone-Lj. and the mixture refluxed, using an 

air condenser, until all of the solid pyrimidone had dis- 

solved f ormins., a clear red solution. Anhydrous hydrogen 

chloride was then introduced into the solution until it 

was saturated (approximately 15 minutes). 

The excess phosphorus oxychioride was thereupon 

removed by distillation (water aspirator) at reduced 

oressure, and the mixture then cooled in an ice bath. 

Twenty ml of cold (0°c) anhydrous dimethylamine were then 

added dropwise over a period of twenty minutes. Con- 

siderable heat was generated by the ensuin» reaction so 

that care had to be taken to keet the reaction mixture 

below the boilinp: point of dimethylarnine. After the re- 

action had subsided, 60 ml of dr ether were added and 

the mixture stirred four hours at 00C. The temperature 

was then permitted to rise to 20°C and stirring was con- 

tinued overnight (a light brown solid, aminopyrimidine 

hydrochloride, seoarated from the reaction mixture). 

The excess dimethylamine was removed. by evaporation 

and tìe resultant mixture treated with a dIlute solution 

of potassium hydroxide. The basic solution was then 
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extracted with several portions of diethyl ether which 

were dried over anhydrous sodium sulfate. The solid 

drying agent was removed by filtration and the ether 

evaoorated, 1eavin, a pale yellow liquid which slowly 

crystallized. This product was distilled in vacuo at 

3-Li.. mm pressure at a bath temperature of 70-80°C, giving 

a pale yellow slowly crystallizinF liquid, yield 1.6 gin, 

(L9.5%), m.p. 25-30°C. 

An analytical sample of this material was prepared 

by converting the compound to the hydrochloride salt. A 

dry ethereal solution of the L-diniethylaminopyrimidine 

was treated with anhydrous hydrogen chloride. The white 

crystalline hydrochloride which separated was removed by 

filtration and then washed with dry ether, yield 1.53 gin, 

(73.7). A small amount of this material was then sub- 

limed and analyzed (m.p. 205-208°C). 

Analysis calculated for C6H10N3C1: C, L5.iL.; 

H, 6.31. 

Found: C, L5.o; H, 6.3. 

B. Six hundred mg of 2-ch1oro-L.-dimethylamino- 

pyrimidine was added to three ml of hydriodic acid 

(sp. gr. 1.96); the mixture became warm and turned dark 

brown in color. Pulverized phosphonium iodide was then 

added in excess and the unheated mixture stirred for two 
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hours. The reaction was complete by this time as judged 

by a change in the color to a clear, pale yellow, homo- 

geneous solution. The mixture wa then heated to boiling 

for ten minutes and afterard evaporated almost to dryness 

in vacuo. 

The free base was liberated from a water solution 

of the salt by the addition of dilute potassium hydroxide, 

the resultant solution then being extracted several times 

with diethyl ether. r2he ether extracts were dried over 

anhydrous sodium sulfate. The drying agent was removed 

by filtration and the solution then evaporated to dryness, 

yield 310 mg (66.5%). The hydrochloride was formed by 

saturating an ethereal solution of the 4-dirnetbylamino- 

pyrimidine with arthydrous hydrogen chloride, yielding a 

white crystalline solid, 140 mg (35.9%). 

4-di e thylarninopy rimi dine 

A. Eyrimidone-4 was converted to 4-diethylauiino- 

pyrimidine by the same procedure. Twelve ml of phosphorus 

oxychioride uere added to 3 gin of pyrimidone-4 and the 

mixture was heated. The red solution which formed during 

refluxing was treated with anhydrous hydrogen chloride 

followed by removal of the excess phosphorus oxychioride 

by distillation in vacuo. 

To the residue was added, slowly with cooling, 



15 

20 ml of diethylamine in 60 ml of diethyl ether. A light 

tan solid precipitated which was not isolated. The mix- 

ture was stirred for 6 hours at room tenperature, allowed 

to stand overnight, and then made basic with dilute 

potassium hydroxide after which it was extracted several 

times with diethyl ether. The ether and excess amine 

were removed by evaporation under reduced pressure. The 

residue as then distilled (bath temperature 105-115°C) 

in vacuo (2-2.5 mm) giving a light straw colored liquid, 

yield 2.07 gm (.5%). 

Analysis calculated for 08H13N3: C, 63.51; 

H, 8.66. 

Found. C, 6.3; ii, 8.7. 

B. Pour-tenths gram of 2-chloro--4-diethylamino- 

pyrimidine was treated with 2 ml of hydriodic acid 

(sp. gr. 1.96) by the same procedure used for the re- 

duction of 2-chloro-4-dirnethylaminopyriinidine. The mix- 

ture turned dar1 brown in color and phosphonium iodide 

was then added in excess. The mixture was stirred for 

two hours at room temperature while it slowly changed to 

a clear straw colored solution. The solution was boiled 

for ten minutes and then concentrated s1uost to dryness 

vacuo. The free base was liberated from an aqueous 

salt solution by addition of dilute potassiurn hydroxide 

and was then removed by extraction with several portions 



16 

of dry ether. After drying the ether extracts, the sol- 

vent was removed by evaporation. Yield 0.11 gm (33.4.;). 

4-di-n-butyl auinopyrimidine 

A. To six grains of pyriinidone-'4- was added 24 ml 

of phosphorus oxychloride and the mixture was then re- 

fluxed until a clear red solution was obtained. This 

solution was saturated with anhydrous hydrogen chloride 

and. the excess phosphorus oxychioride then removed by 

distillation in vacuo. 

The residue was cooled in an ice bath and 45 ml 

of di-n-butylamine added slowly, followed by 100 nil of 

dry diethyl ether. This mixture was brougit to room 

temperature and stirred for 3 hours. The mixture was 

then macle alkaline with dilute potassium hydroxide and 

thereupon extracted with several portions of diethyl 

ether. The ether extracts were then distilled under re- 

duced pressure (water aspirator) removing the ether and 

aiost of the excess di-n-hutylamine, 1eavin.; an impure 

pro.uct. 

Five ml of pheny.Lisothiocyanate was then addea 

to the residue which converted the excess dibutylamine to 

di-n-butylphenylthiourea. ethereal solution of this 

mixture was extracted with several portions of 0.5w hydro- 

chloric acid, to remove the product, and the acid extracts 
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were roextracted with ether. The solution was then made 

alkaline with concentrated potassium hydroxide and the 

free base was removed by extraction with ether. The ether 

extracts were dried over anhydrous sodium sulfate. After 

removing the sodium sulfate and ether, the compound was 

distilled, bath temperature l3O-lLO°C, pressure O.l- 

0.2 mm. The yield was 1.69 gin (13.1%) of a clear red 

liquid. 

Analysis calculated for C12H21N3: C, 69.51; 

H, 10.20. 

Found: C, 69.3; H, 10.3. 

B. Hydriodic acid (Li. ml, sp. gr. 1.96) was added 

to 800 ing of 2-chloro--di-n-buty1aminopyrim1dine. Excess 

phosphonium iodide was then added to the brown mixture. 

After stirring for three hours the mixture was heated to 

boiling for ten minutes and then concentrated almost to 

dryness under reduced pressure. 

Dilute potassium hydroxide solution was added to 

the concentrate and the mixture was extracted several 

times with diethyl ether. After drying the ether extracts 

over sodium sulfate and subsequent removal of the drying 

agent, the ether was evaoorated leaving 0.25 gin of a 

light red liquid (36.2%). 



n-.' 

4-piperidinop.yrimidine hydrochloride 

A. Twenty ml of phosphorus oxychioride was added 

to 5.0 gin of pyrimidone_Ll in a 100-ml round bottom flask 

fitted with an air condenser. The mixture was refluxed 

until a red solution formed which was immediately satu- 

rated with anhydrous hydrogen chloride forming a yellow 

salt. nxcess phosphorus oxychioride was then removed by 

diti1lation in vacuo. 

The flask was cooled in an ice bath and 40 g.m of 

piperidine were slowly added with stirring. A precipitate 

of the amine salt formed immediately. One hundred ml of 

dry ether was then added and the mixture was stirred for 

2 hours. The mixture was then made alkaline with dilute 

potassium hydroxide and. the free base extracted with 

ether. ither and some of the excess amine were then re- 

moved from the extract by distillation in vacuo. Upon 

cooling, 5 ml of phenyithiourea was introduced to convert 

any unused piperid.ine to a substituted thiourea. An 

ethereal solution of this mixture was extracted with 0.5N 

hydrochloric acid and the acid extracts washed in turn 

with ether. The acid solution was then made alkaline with 

concentrated potassium hydroxide, extracted with ether, 

and the ether extracts were dried over anhydrous sodiuï 

sulfate. Jter separation from the sodium sulfate, the 
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ether was removed and the compound distilled at a bath 

temperature of 120-]40°C, pressure i.-2.O inn, yielding 

mushy light yellow crystals 3.95 gm (Ì46.3). 

This crude free base (2.0 gin) was dissolved in dry 

ether and the solution was saturated with anhydrous 

hydrogen chloride. The hydrochloride was separated by 

filtration, washed with dry ether, and dried. The yield 

was 1.35 gin (55.3%) of white crystals, rn.p. 176-179°C. 

Analysis calculated for C9H1N3Cl: C, 5L.l3; 

H, 7.07. 

Found: C, 5L.l; H, 7.2. 

B. To 0.L. gin of 2-ch1oro-L-piperidinopyrimidine 

was added 2.0 ml of hydriodic acid (sp. gr. 1.96). 

Phosphonium iodide in excess was then added to the dark 

brown reaction mixture which was stirred for four hours. 

The solution changed to a light straw color in about one 

hour, whereupon it was concentrated almost to dryness 

under reduced pressure. The free base was liberated from 

a water solution by the addition of concentrated 

potassium hydroxide and the solution was extracted then 

with ether. 

The ether extracts were dried over anhydrous sodium 

sulfate. Alter removal of the sodium sulfate the ether 

was evaporated leaving a light yellow crystalline 
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compound. The hydrochloride was prepared b saturating 

an ether solution of the free base with dry hydrogen 

chloride. The white crystallIne hydrochloride was washed 

with ether and dried, yield 0.19 gm (L17.%). 

L-morphol inopyrimni dine 

A. Phosphorus oxychioride (l ml) was added to 

Lj.2 gm of pyrimidone-L and the mixture was refluxed 

until solution was complete. The reaction mixture was 

then saturated with anhydrous hydrogen chloride. The 

excess phosrhorus oxychiorïde was then removed by dis- 

tillation under reduced pressure, and the residue cooled 

in an Ice bath whereupon 35 ml of morpholine were slowly 

added with stirring. An immediate reactIon took place 

yielding a light tan preciitate. Sixty ml of dry ethyl 

ether were then added and the mixture stirred for three 

hours and then allowed to stand overnight. 

The mixture was then converted to the free base 

with dilute potassium hydroxide. The aiiines were removed 

by extraction usIng several portions of ether. The ether 

extracts were distilled under reduced pressure to separate 

th3 ether arid excess morpholine. EIght ml of phenyliso- 

thiocyanate was added to the residue to form a substi- 

tuted thiourea with the unused morpholine. An ether 

solution of the reactIon mixture was then extracted with 



O.5E hydrochloric acid and the acid extracts were washed 

with ìnore ether. 

The aqueous acid extract was then made alkaline 

with concentrated potassium hydroxide and extracted 

several times with ether. The ether extracts were dried 

over anhydrous sodium sulfate. 

±.fter removing the sodiun sulfate, the ether was 

evaporated leaving a white crystalline material. The low 

melting compound was then distilled, bath temperature 

125-135°C, pressure 1.5-2.0 mm, yielding a white crystal- 

line material, 1.72 gin (2.8;), m.p. 71-73.5°C. 

¿nalysis calculated for C81111N30: C, 58.16; 

H, 6.71. 

Found: C, 58.2; H, 6.91. 

B. Hydriodic acid, 10 ml (sp. gr. 1.96), was added 

to 2.0 gin of 2-chloro-4-inorpholinopyrimidine. The mixture 

turned dark brown immediately and excess phosphonium 

iodide was added. The mixture, stirred for three hours, 

slowly turned to a light yellow color. 

The solution was then concentrated almost to dry- 

ness vacuo and the aqueous solution of the material 

was made alkaline with concentrated potassium hydroxide 

solution. The basic solution was extracted with ether, 

the ether extracts dried, and then evaporated leaving a 



2 ' 

white crystalline material, yield 0.83 gin (50.0%). 

dimethylarnino- 6-metliylpyrïmi dine 

A. Twenty-eight ml of phosphorus oxychioride were 

added to 7 gin of 6-methylpyrimidone-L and the mixture was 

refluxed until all of the material became soluble. The 

red solution was immediately saturated with anhydrous 

hydrogen chloride forming an insoluble salt. 
Excess phosphorus oxychioride was removed b dis- 

tillation under reduced pressure and the flask was then 

cooled in an ice bath. Sixty ml of anhydrous diinethyl- 

amine in 60 ml of dry ether were added slowly causing a 

rather vigorous reaction. Care was taken to insure the 

retention of the dirnethylamine. This mixture was stirred 
for three hours allowing it to rise slowly to room temper- 

ature. 
Ether and excess dimethylarnine were removed by 

evaporation and the solution was made alkaline with di- 
lute potassium hydroxide. The basic solution was ex- 

tracted with several portions of ether, and the ether 

extracts were then dried. Ether was removed by evapora- 

tion and the light yellow liquid remaining was distilled, 
bath temperature 80-90°C, pressure 1.5-2.0 min. The yield 

was 6.95 gin of a cloudy white liquid (79.5%). 



An ethereal solution of the distillate was satu- 

rated with anhydrous hydrogen chloride yielding a white 

crystalline product which was washed with ether and 

dried; yield, 5.89 gm (67.5e). 

'nalysis calculated for 07H12N301: C, 48.'4-l; 

H, 6.97. 

Found. 0, 48.5; r, 71. 

B. h.ydriodic acid, 2.0 ml (sp. gr. 1.96), was 

added to 0.6 gui of 2-chloro-4-dimethylaìnino-6-methyl- 
pyriinidine. The solution turned dark iediately and 

excess phosphoniurn iodide was added with stirring. The 

mixture was stirred 14 hours and then heated to boiling 
for ten minutes. The solution was then concentrated al- 
most to dryness in vacuo and a water solution of the 
residue was made basic with concentrated potassium 
hydroxide. ±r. ether extract of the basic solution was 

dried and. the ether removed yielding 0.41 gm (36.0%) of 

the light yellow product. 

The hydrochloride was prepared by saturating a 

dry ether solution of the pyrimidine with dry hydrogen 
chloride. The white crystalline material was washedwith 

ether an.d dried; yield 0.20 gm (8.Li). 
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k-diethylamino-6-xnethyl pyriinidine 

A. Ehosphorus oxychioricle, 16 ini, was added to 

3.5 gin of 6-methylpyrifnidone-'4- and. refluxed until a clear 

red. solution was obtained. The reaction mixture was then 

saturated with anhydrous hydrogen chloride and the excess 

phosphorus oxychioride removed by distillation vacuo. 

The reaction flask was cooled in an ice bath and 30 ml 

of diethylamine in 60 l of dry ether was slowly added 

with stirring which was continued, for three hours; a 

light brown precipitate formed immediately. 

The excess diethylamine arid ether were removed by 

distillation in vacuo and the mixture was then made 

alkaline with dilute potassium hydroxide. The aqueous 

alkaline solution was extracted several tinies with ether; 

the extracts viere dried and the ether removed by evapo- 

ration. The light yellow liquid residue was ditil1ed, 

bath temperature, 100-110°C, pressure 1.5-2.0 mm, yield 

2.04 gm (38.4%). 

Analysis calculated for C9H15N3: C, 65.42; 

Ti C) it: 
ii, ).J.1. 

sound: C, 65.5; H, 9.2. 

B. Three ml of' hydriodic acid (sp. gr. 1.96) was 

added to O.0 gru of 2-c':loro--4-diethylamino-6-methyl- 

pyrimidine. xcess phosphoniuin iodide was in turn added 
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to the dark brown reaction mixture which was stirred for 

four hours. At the end of thuis period the clear yellow 

solution was boiled for ten minutes and then evaporated 

to dryness in vacuo. .k water solution of the residue 

was macle alkaline with concentrated potasiium hydroxide 

and then extracted with several 'ortions of ether. The 

ether extracts were dried and upon removal of the ether 

by evaporation left a clear pale yellow liquid; yield 

gui (97.O..4. 

k-di-n-buty lamino-6-methy ipyrimidine 

. Fifteen ml of phoshorus orchloride was 

added to .O gin of 6-methylpyrirnidone-4 and the mixture 

was refluxecl until all of the solid had gone into solu- 

tion. The solution was then saturated with anhydrous 

hydrogen chloride. The excess phosphorus oxychioride 

was removed by distillation under reduced pressure. The 

reaction flask was then cooled and a solution containing 

30 ml of di-n-butylainine and 60 ml of dry ether was added 

with continued cooling. The reaction mixture was then 

stirred overnight. 

The mixture was made alkaline with dilute potassium 

hydroxide and extracted several times with ether. ther 

and excess di-n-butylamine were then removed by distil- 

lation in vacuo. Five ml of jhenylisothiocyanate were 



/ r 

then added with st1rr1n to the Impure residue. Tenty 

nil of ether were added In turn to the mixture wnich was 

then extracted several times with O.N hydrochloric acid. 

The acid extracts were washed several times with ether 

and then made alkaline with concentrated potassium hy- 

droxide. The alkaline solution was extracted with ether 

to obtain the free base. The ether extrects were dried 

and the ether removed yielding a yellow colored liquid. 

The compound was distilled at a bath temperature of 125- 

133°C and a pressure of l.-2.0 mm; yield l.9L. m (32.0%). 

Analysis calculated for C131123N3: C, 7O.S; 

H, lO.L17. 

Found: C, 70.6, H, 10.7. 

B. Four ml of hydriodic acid (sp. gr. 1.96) were 

added to 0.8 gm of 2-chloro-L-di-n-buty1amino-6-methyl- 

pyrimidine. Excess phosphonlum iodide was added to the 

dark colored solution which was stirred four hoirs. The 

mixture was then concentrated almost to dryness under re- 

duced pressure. A water solution of the residue was made 

alkaline with concentrated potassium hydroxide, and the 

basic solution was then extracted several times with 

ether. The ether extracts were dried, and the ether re- 

moved by evaporation to yield 0.L9 gin (71.0%) of clear 

yellow liquid. 
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LI--pipe ridino-o-methyl pyriinidine 

À. Twenty ini of phosphorus oxychioride was added 

to 6.0 gin of 6-rnethylpyrirnidone-4 and the mixture was re- 
fluxed until a clear red solution was obtained. The solu- 
tion was saturated with anhydrous hydroen chloride and. 

the excess phosphorus oxychioride was removed by distil- 
lation in vacua. The reaction flask was then cooled. in 
an ice bath and a mixture containing 40 ml of piperidine 
in 60 mi of dry ether was added slowly with stirring. 
After stirring for four hours the mixture was made alka- 

line with dilute potassium hydroxide and extracted with 

ether. The excess piperidine and ether were removed in 
part by distillation under reduced pressure. 

The residue was then treated with 5 ml of phenyl- 

isothiocyanate and stirred for several minutes. Ether 
was then added to the reaction mixture and the material 
was extracted with several portions of 0.5 hydrochloric 

acid. The acidic extracts were washed with ether, made 

alkaline with concentrated potassium hydroxide, and ex- 

tracted with ether. The ether extracts were dried and. 

the ether removed by evaporation leaving a dark yellow 

liquid. The croduct was then distilled, bath temperature 

l30-l5°C, pressure 1.5-2.0 mm, yield 7.76 gin (79.5%). 

Analysis calculated for C101115N3: C, 67.76; 

H, 8.53. 
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Found: C, 67.9; H, 8.. 

B. Three ml of hydriodic acid (sp. gr. 1.96) were 

added to 0.6 gin of 2-ch1oro-L-piperidino-6-methy1- 

pyrimidine. Excess phosphonium iodide was added to the 

brown reaction mixture which was stirred four hours; the 

mixture became light yellow and clear in about one hour. 

The solution was then concentrated under reduced pressure. 

A water solution of the residue was thereupon treated with 

concentrated potassium hydroxide. The material was then 

extracted with ether, the ethereal extracts dried, and the 

ether removed by evaporation. The product was then dis- 

tilled, bath temperature 130-135°C, pressure 1.5-2.0 mm, 

yield, dark yellow liquid, O.L3 gm (86.0%). 

L-morthol mo- 6-me thylpyr ini dine 

A. Sixteen ml of phosphorus oxychioride were added 

to 3.5 gm of 6-methy1pyrimidone-L and the mixture was re- 

fluxed until solution was complete. Anhydrous hydrogen 

chloride was then introduced and the excess phoaDhorus 

oxychloride was removed by distillation under reduced 

pressure. The reaction flask was cooled in an ice bath 

and a solution consisting of Lj0 ml of morpholine and 50 ml 

of dry ether was slowly added; a light red brown precipi- 

tate separated immediately. The reaction mixture was 
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stirred for five hours and allowed to stand overnirht. 

The mixture was then made alkaline with dilute 

potassium hydroxide and extracted with ether. The ether 

and most of the morpholine were removed by distillation 

under vacuo. Five ml of phenylisothiocyariate were added 

to the residue which was then stirred a few minutes. Ether 

was added and the residue extracted with several portions 

of 0.SN hydrochloric acid. The acid extracts were washed 

with ether and then made alkaline with concentrated po- 

tassium hydroxide. The basic solution was extracted with 

ether, the extracts were dried, and the solvent was re- 

moved by evaporation. The compound was distilled, bath 

temperature 130-1)45°C, pressure 0.2-1.0 mm, yield 2.05 gui 

(35.5%) of white crystals. 

Analysis calculated for C9 H13N30: C, 60.31; 

H, 7.31. 

Found: C, 60.6; ri, 7.)4. 

B. Two ml of hydriodic acid were added to 0.3 gui 

of 2-chloro-)4-morpholino-6-methylpyrimidine with stirring. 

Excess hosphonium iodide was introduced to the dark 

brown reaction mixture which was stirred for three hours. 

The solution, which in time became clear yellow in color, 

was evaporated to near dryness under reduced pressure. 

A water solution of the residue wr; made alkaline with 



concentrated potassium hydroxide and then extracted with 

several portions of ether. The ether extracts were dried 

and the ether removed by evaporation, 1eav1n a white 

solid; yield 0.13 gin (51.7%). 
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SUNMARY 

The preparation of L-chloropyrimidine and L-chloro- 

6-methylpyrimidine from the corresponding pyrimidones and 

the aminolysis of these Intermediates by dimethylamine, 

diethylamine, di-n-butylamine, rnorpholine and piperidine 

were described. 

The preparation of this same series of compounds 

by the reduction of 2-chloro-L-substituted and 2-cubro- 

L-substituted-6-methylpyriinidines was described. 

The ultra-violet spectra of the L-aminopyrimidines 

prepared from the pyrimidones was compared with the 

spectra of the -aminopyrimidines preoared by the re- 

duction of their 2-chioro analogs. 

It was concluded from these experiments that the 

L-chloro substituent of 2,L-dIchloro- and 2,L-dichloro- 

6-methylpyrimidines was more reactive than the 2-culoro 

substituent. 
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