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REACTIONS OF CERTAIN PURIN -8 -OLS 

WITH PHOSPHORUS OXYCHLORIDE 

IN THE PRESENCE OF N,N- DIETHYLANILINE 

INTRODUCTION 

The use of phosphorus oxychloride and a tertiary 

amine to chlorinate oxy- functions on pyrimidines has 

been a well -known and widely used reaction. The applica- 

tion of this reagent mixture as a chlorinating agent was 

first extended to purines by Davoll and Lowy (8) in 1951. 

Since then uric acid has been chlorinated in the 8- 

position only (21), in the 2- and 8- positions (21), and 

in the 2 -, 6 -, and 8- positions (8) with phosphorus oxy- 

chloride in the presence of a tertiary amine by altera- 

tions of reaction conditions. Furthermore, Robins (20) 

has chlorinated 6,8- dihydroxypurine with phosphorus 

oxychloride and N,N- diethylaniline to give 6,8- dichloro- 

purine. On the other hand, xanthine and hypoxanthine 

have not been successfully chlorinated by these opera- 

tions (21). 

In 1962, Krackov (5, p. 22) attempted to chlorinate 

9- amino -6- chloropurin -8 -ol (I) using phosphorus oxy- 

chloride. No reaction was observed until 

N 
H2 

II 

. N` 

N 

CI H 
I 
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N,N- diethylaniline was added to the reaction mixture, 

whereupon the purine compound went into solution. His 

attempts at chlorination under these conditions gave only 

unidentified products if the solution was refluxed for 

several hours. However, Krackov discovered that if he 

allowed the mixture to reflux only long enough to allow 

dissolution of the purine and if the solution was then 

allowed to cool, a yellow microcrystalline solid pre- 

cipitated. 

Since Krackov did not positively characterize the 

material obtained in the attempted chlorination, and 

inasmuch as this laboratory is very interested in mechan- 

isms of phosphorus oxychloride halogenations, it was 

decided that further study of this reaction might be 

enlightening. Moreover, this reaction being very unique, 

chlorination studies with related oxypurines might prove 

to be most fruitful. 

Krackov (15, p. 22) determined an empirical formula 

of C5H4C14N502P for the crystalline phosphorus oxychlo- 

ride derivative, which corresponded to the addition of 

one molecule of phosphorus oxychloride to I. From 

potentiometric titration data, he concluded that the 

phosphorus oxychloride was bonded covalently to the 

purine and he hypothesized the three possible structures, 

Iia, lib, and lic, for the compound. 
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To enable this laboratory to make further studies 

of this compound, the work of Krackov was repeated and 

extended to include several other analogs. The starting 

material for all of these preparations was 4,6- dichloro- 

5- nitropyrimidine (III). 

4,6- Dichloro -5- nitropyrimidine (III) was made by 

reacting aqueous ammonia (28%) with diethylmalonate to 

give malondiamide. This was condensed with ethyl formate 

by the method of Hull (11) to give pyrimidinediol. The 

pyrimidinediol was then nitrated according to the direc- 

tions of Boon, Jones, and Ramage (3). The resulting 

4,6- dihydroxy -5- nitropyrimidine was then chlorinated 

using phosphorus oxychloride and N,N- diethylaniline to 

I 
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Figure 1. Synthetic route to phosphorus oxychloride adduct 
of 9-amino-6-chloropurin-8-oi. 
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give 4,6- dichloro.- 5- nitropyrimidine (III) (3). 

III was reduced catalytically using Raney Nickel as 

described by Robins, Dille, and Christensen (23) to 

5- amino- 4,6- dichloropyrimidine (IV); IV was then reacted 

with anhydrous hydrazine to give a good yield of 5- amino- 

4- chloro- 6- hydrazinopyrimidine (V) (16) which in turn 

was cyclized with phosgene yielding 9- amino- 6- chloro- 

purin -8 -ol (I) monohydrate. The monohydrate I rather 

than anhydrous I was reacted as described above to give 

II. 

Krackov (15, P. 23) had assigned IIa as being the 

most logical structure for the phosphorus oxychloride 

adduct, basing his premise on infrared spectrum data 

alone. The disappearance of the peak at 1708 cm.l in 

the IH20 infrared spectrum (figure two) and the appear- 

ance of the band at 1740 cm.1 in the spectrum of II 

(figure three) would be consistent with IIa. The dis- 

appearance of the N -H stretching band at the lowest 

frequency would indicate the probable presence of a 

primary amine in II. The spectrum of II also shows two 

new strong bands at 1295 cm.l and at 1210 cm,l. Krackov 

assigned the peak at 1295 cm. 
-1 

as being that of the P =0 

stretching vibration. He also states that the peak at 

1210 cm.l may possibly be due to a P -N stretching vibra- 

tion. For OP(NH2)3, Steger (26) assigned a peak at 
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Figure 2. Infrared spectrum of 9-amino-6-chloropurin-8-o1 
monohydrate (IH20). 
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Figure 3. Infrared spectrum of phosphorus oxychloride 
adduct (II) of 9- amino- 6- chioropuri.n. -8 -oi. 

700 

U 
I 1 

1 



8 

725 cm, 
-1 

as belonging to the P -N stretching vibration. 

Likewise, Larsson (17) assigned 730 -702 cm -1 to the 
C 

vibrational mode of the P -N bond for a P -N type com- 
C 

pound. A fairly strong peak in the spectrum of II did 

show up at 745 cm.' 
-1 

that did not appear in the spectrum 

of I-H2O. However, as Bellamy (2, p. 323) points out, 

"Any correlation for. the P -N link must be expected to be 

mass sensitive, and therefore liable to considerable 

frequency shifts with minor alterations in structure." 

Thus, it is not possible to assign a P -N stretching 

vibration with any accuracy. 

An attempt was made to hydrolyze the phosphorus 

oxychloride adduct of 9- amino -6- chloropurin -8 -ol (I) by 

dissolving it in base and then reacidifying. This pro- 

duced a small amount of material whose infrared spectrum 

and melting point were identical to that of IH20. The 

remainder of the phosphorus oxychloride adduct formed a 

brown amorphous material, probably the same substance 

that Krackov (15, p. 30) obtained upon dissolving the 

adduct in absolute ethanol. 

The phosphorus oxychloride adduct (II) was examined 

with ultraviolet light. A basic solution of the material 

showed small peaks at 275 millimicrons and at a lower 

wavelength; acidification enhanced the peak at 275 milli - 

microns to a considerable degree. Krackov and 
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Christensen (16) report that 9- amino -6- chloropurin -8 -ol 

had a maximum at 274 mil]Pimicrons with an extinction 

coefficient of 13,700. An acidic solution of II showed 

an extinction coefficient of approximately 8700. Since 

both the P -N and the C -O -P linkages are stable in base 

but hydrolyze in acid, it is assumed that an acidic 

solution of II would produce Ií20, The low value for 

the extinction coefficient can best be accounted for by 

the formation of small amounts of the brown material 

during hydrolysis, similar to that formed in the hydrol- 

ysis experiment mentioned above, 

Because of structural similarities to I, the 

decision was made to prepare 6- chloropurin -8 -ol (VI) and 

determine if it would likewise form an adduct in the 
H 

)=0 

I 
H 

Cl 

VI 

presence of phosphorus oxychloride and N,N- diethyl- 

aniline. VI was made starting with III, reacting it 

with ammonium acetate by the method of Greenberg, Ross, 

and Robins (9) to yield 4- amine -6- chloro -5- nitropyrimi- 

dine (VII). VII was reduced catalytically using Raney 

Nickel to give 6- chloro -4,5- diaminopyrimidine (VIII) as 

reported by Albert, Brown, and Cheeseman (1). VIII was 

`r 
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then cyclized with phosgene by the method of Krackov and 

Christensen (16) to give VI. 

Several attempts were made to make the phosphorus 

oxychloride adduct analagous to II. Immediate cooling 

upon dissolution of VI in the phosphorus oxychloride and 

N,N- diethylaniline did not yield a precipitate. To 

determine if the reaction had proceeded to 6,8- dichloro- 

purine, the isolation procedure of Robins (20), who had 

previously made 6,8- dichloropurine from 6,8- dihydroxy- 

purine, was attempted inasmuch as there was a possibility 

that the chlorination had occurred; however, no 6,8- 

dichloropurine could be isolated from the reaction 

mixture. 

Refluxing the solution for a longer period of time 

(four hours or longer) led to a small amount of precip- 

itate (approximately 120 mg., from 1.7 g. of VI). 

Analysis of this precipitate indicated that it was not 

the phosphorus oxychloride adduct, even though a quali- 

tative test did show the presence of phosphorus. The 

possibility of the phosphorylation of N,N- diethylaniline 

was considered. Robins and Christensen (22) had found 

this to occur when N,N- dimethylaniline and phosphorus 

oxychloride were refluxed for long periods of time. 

However, refluxing N,N- diethylaniline and phosphorus 

oxychloride for four hours in the same proportions as 
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used in the above -mentioned reaction gave no precipitate 

and seems to rule out the possibility of the precipitate 

being the phosphorylated N,N- diethylaniline. 

The infrared spectrum of this precipitate has no 

peaks above 1620 cm,l. This would definitely indicate 

that VI did not react or there would be N -H stretching 

vibration peaks above 3000 cm. 
-1 

and a C =0 peak at approx- 

imately 1710 cm. 1. Both the phosphorylated aniline and 

the phosphorus oxychloride adduct should contain a P =0 

band in the infrared spectrum which would show up as a 

strong band at approximately 1295 cm,l. This band was 

not present in the spectrum of the unknown precipitate. 

Insufficient amounts of the material made further 

identification of the compound impossible. Since the 

material was produced only in small amounts and with 

considerable difficulty and quite obviously was not the 

desired phosphorus oxychloride adduct, nothing more was 

done with it. 

Haase (10) found that the use of tertiary amine 

hydrochlorides rather than the free base greatly in- 

creased yields of the chlorination product when phos- 

phorus oxychloride is used as the chlorinating agent. 

Still assuming that the chlorination might be occurring, 

N,N- diethylaniline hydrochloride was used in the pro- 

cedure. This gave the same results as the free base; 
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no 6,8- dichloropurine could be isolated. It is assumed 

that both cases led to water soluble intermediates of 

VI, since no starting material could ever be recovered. 

Since it seemed quite possible that the adduct 

might be caused by bonding between an amino nitrogen and 

the phosphorus atom, 6- aminopurine -8 -ol (IX) appeared to 
H 

N_ 
r 

NH2 H 
IX 

be an interesting possibility for study, Such an 

experiment merely involved the substitution of an amino 

substituent for a chloro substituent in the 6- position. 

IX also had the advantage of substituting an electron - 

releasing group in place of an electron -attracting group 

at the 6- position. 

The compound was made starting with III. III was 

converted to 4,6- diamino -5- nitropyrimidine (X) by the 

method of Robins, et al (24). X was reduced to 4,5,6 - 

triaminopyrimidine (XI) catalytically using Raney Nickel. 

XI was then cyclized with phosgene following the pro- 

cedures of Cavalieri and Bendich (6). The product (IX) 

was recrystallized from dilute sulfuric acid to yield 

the sulfate salt of IX. 

Phosphorus oxychloride and N,N- diethylaniline were 

added to the sulfate salt of IX and it was refluxed for 

=0 
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four hours until all of the solid was dissolved. No 

precipitate formed upon cooling, so the solution was 

worked up in the usual manner for phosphorus oxychloride 

chlorinations. A solid was isolated that had the phys- 

ical properties of 6- amino- 8- çhloropurine (XII). A 

qualitative test confirmed the presence of chlorine and 

a carbon- hydrogen analysis agreed with the calculated 

values for XII. 

XII has been prepared previously by several dif- 

ferent methods. Robins (24) first reported the compound 

using 6,8- dichloropurine as the starting material. 

Later, Jones and Robins (12) reported making XII from 

8- diazoadenine, although they did not isolate the product 

but did determine its presence by ultraviolet spectro- 

scopy. The following year Usbeck, Jones, and Robins (27) 

prepared XII from 6- amino- 8- purinethiol in 97% yield. 

The synthesis of XII from 6- aminopurin -8 -ol (IX) had not 

been reported previously. 

Since neither 6- chloropurin -8 -ol (VI) or 6- amino- 

purin-8-ol (IX) would successfully react to give the 

phosphorus oxychloride adduct, it was decided to try one 

other compound inasmuch as the presence of the 9 -amino 



group might be the cause of the adduct. For this 

reason, 6,9- diaminopurin -8 -ol (XIII) was prepared. 

NH- 

N 

H 
XIII 

16 

reference to this compound could be found in the litera- 

ture, thus necessitating an original synthesis of the 

compound. 

The synthetic route is summarized in figure six. 

The 4,6- dichloro -5- nitropyrimidine was converted to 

4- amino -6- chloro -5- nitropyrimidine (VII) with ammonium 

acetate (9). Anhydrous hydrazine in ethanol was then re- 

fluxed with VII to yield 4- amino- 6- hydrazino- 5- nitropyri- 

midine (XIV), a previously unreported compound. XIV was 

reduced with palladium on charcoal catalyst and hydrogen 

to presumably give 4, 5- diamino- 6- hydrazinopyrimidine (XV). 

XIV was left in the hydrogen atmosphere only until theo- 

retical hydrogen uptake had been observed. Longer reduc- 

tion times led to poorer yields, presumably causing reduc- 

tion of the pyrimidine ring. Repeated attempts to 

isolate this compound were hindered by the ease with 

which this compound oxidized in the atmosphere. Thus it 

was necessary to forego the isolation of XV, but instead 

to go directly to XIII. After reduction, the catalyst 

was removed and phosgene was immediately introduced into 

No 

I 

/ O 

2 
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the filtrate without prior isolation of 4,5- diamino -6- 

hydrazinopyrimidine. The ensuing reaction produced a 

yellow precipitate which appeared after a short time. 

Elemental analysis of the above precipitate sug- 

gested that it was probably the monohydrate hydrochloride 

of XIII. This would seem very likely as Krackov (15, 

p. 19) reported that 9- amino -6- chloropurin -8 -ol (I) 

precipitated as the hydrate. Also, the 6- aminopurin -8 -ol 

(IX) had precipitated from the phosgene cyclization as 

the hydrochloride salt. An infrared spectrum of 6,9- 

diaminopurin-8-ol monohydrate hydrochloride (XVI) is 

shown in figure seven. 

XVI was put into phosphorus oxychloride and N,N- 

diethylaniline and refluxed until the purine compound 

had completely gone into solution. Upon cooling at that 

point, no precipitate appeared. The same solution was 

then refluxed for a further six hours. This solution was 

treated in a manner similar to that used by Robins (20) 

to isolate 6,8- dichloropurine; no product could be 

isolated. 

Krackov (15, p. 21) suggested structure XVII as 

being the structure of 9- amino -6- chloropurine -8 -ol 

monohydrate (I-1120). If this is indeed the case, one 

would assume that 6,9- diaminopurin -8 -ol could form a 

similar hydrate. Krackov noted (15, p. 21) that in 
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XVII 

going from I °H20 to anhydrous I that the carbonyl peak 

at 1745 cm. -1 was completely eliminated. Krackov 

removed the hydrated water by distilling it as the 

water -toluene azeotrope. 

Partially anhydrous 6,9- diaminopurin -8 -ol hydro- 

chloride was also produced by putting the monohydrate 

into toluene and distilling. The infrared spectrum of 

the anhydrous material (figure eight) was lacking some 

peaks found in the spectrum of the monohydrate. The 

most notable change was in the N -H stretching region. 

The peak at 3450 cm. -1 (probably due to O -H stretching 

in the hydrated material) has completely disappeared. 

The band at 3100 cm. -1 has also become broader in the 

anhydrous material, suggesting increased intermolecular 

association of the amine groups (19, p. 38). No major 

change could be seen in the 1500 -1800 cm. -1 region in 

going from the hydrated 6,9- diaminopurin -8 -ol hydro- 

chloride to the anhydrous material. Some changes 

in relative intensities of the peaks did occur, 

but no peaks either disappeared or appeared in 

NÑ 2 
II 

OH 
N.r/4'.N 

Cl H_o/ 
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this region as was the case for and 1 -H20. 

A sample of anhydrous 6,9- diaminopurin -8 -ol was put 

in phosphorus oxychloride N,N- diethylaniline and re- 

fluxed. The results were the same as with the mono - 

hydrate. No product could be isolated. 

The results of the reactions of the four purin -8 -ols 

with phosphorus oxychloride and N,N- diethylaniline make 

it difficult to reach any definite conclusions about 

what was taking place. 9- Amino -6 -chloropurin -8 -ol 

reacted to give the phosphorus oxychloride adduct. The 

similar analogs, 6- chloropurin -8 -ol and 6,9-diaminopurin- 

8-01, did not produce any isolable, identifiable products. 

6- Aminopurin -8 -ol chlorinated in the 8- position to give 

6-amino-8-chloropurine. From these results, it is still 

not possible to positively state at what position the 

phosphorus oxychloride reacts with 9- amino -6- chloropurin- 

8-01 to form a covalent bond. These investigations did 

show that the reaction seems to be quite a unique and 

specific reaction. In the process of these investiga- 

tions, a new synthetic route to 6- amino -8- chloropurine 

was found and two previously unreported compounds were 

prepared. 

I 

and 
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Table I. Ultraviolet Spectral Data 

Compound pH X max (mM) E,x 10 -3 

II 11.0 274, 226 2.2, 3.9 

1.0 274 8.7 

XIV 1.0 236 15.8 

11.5 323,:220 10.6, 8,3 

XIIIHClH20 1.0 282,'216 8.3, 16.6 

11.0 279, 218 11.7, 15.3 



Table II. Summary of Infrared Data 

Compound Hydrogen Stretching 
Vibrations 

(3000 - 4000 cm. ) 

Double Bond 
Vibrations 

(1500 - 1750 cm.-) 

IH20 3460s* 3320s 3205s 3110m 1705s 1630m 1610m 1550m 1529w 

II 3460s 3380s 3200w 1740vs 1620vs 1560m 1540s 

XIIIHC1H20 3450m 3321s 3050w 1722s 1695s 1606m 1565m 

XIIIHC1 3300s** 3100s** 1721s 1692s 1620m 1570m 

XIV 3400s 3330m 3277s 1633m 1554s 1500s 

** 

s = strong; m = medium; w = weak 

broad 

* 
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EXPERIMENTAL 

All melting points are uncorrected and were taken on 

a Fisher -Johns melting apparatus. All infrared spectra 

were taken on a Beckman model IR -8 spectrophotometer. 

Sodium chloride plates were used to hold the samples 

which were in the form of nujol mulls. (Nujol has 

absorption peaks at approximately 2920, 2860, 1460, and 

1375 cm, l). The ultraviolet absorption spectra were 

measured with a Beckman model DB spectrophotometer. All 

phosgene reactions were carried out using a good hood 

for reasons of safety; a series of gas wash bottles 

filled with 20% sodium hydroxide solution was used to 

trap any excess phosgene as a further precautionary 

measure. 

9- Amino -6- Chloropurin -8 -01 Monohydrate (IH20) 

5- Amino -4- chloro -6- hydrazinopyrimidine (16) (8.8 g., 

0.055 mole) was dissolved in 138 ml. of water containing 

5.5 ml. of concentrated hydrochloric acid. Phosgene was 

then bubbled through the stirred solution for 50 minutes. 

During the course of the reaction a tan material precip- 

itated which was removed by filtration and washed well 

with water. The material was then dried in vacuo over 

phosphorus pentoxide. The yield of the material was 

5.8 go (52 %) , m.p. (dec.) 285- 295 °C. 
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9- Amino- 6- Chlorourin -8 -ol Phosphorus Ox chloride 

Adduct (II) 

9- Amino- 6- chloropurin -8 -ol monohydrate (1.1 

0.0054 mole) was suspended in 25 ml. of refluxing phos- 

phorus oxychloride whereupon, with stirring, five ml, of 

N,N- diethylaniline was added; the mixture immediately 

turned dark. When dissolution of the purine product was 

complete, the solution was immediately allowed to cool, 

yielding a light tan microcrystalline precipitate. The 

material was filtered, washed well with anhydrous ether, 

and dried in vacuo over phosphorus pentoxide. The yield 

was 1.32 g, (65 %) . 

The phosphorus oxychloride adduct (0.527 g., 0.0014 

mole) was suspended in 20 ml,o.f water and 30 drops of 20% 

sodium hydroxide was added to dissolve the material and 

sulfuric acid (2N, 7.5 mle) was added to reacidify the 

solution. The resultant solution, after refrigerating 

overnight, gave a flaky, light brown precipitate. An 

infrared spectrum proved the material to be identical to 

the 9- amino -6- chloropurin -8 -ol monohydrate reported by 

Krackov (15, p. 20); yield, 0.05 g. (17.5 %). 

Also recovered was a dark brown intractable material 

that could not be identified, but appeared possibly to 

be a polymeric material. 

g, 
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6- Chloropurin -8 -ol (VI) 

To 2.13 g1(0.0147 mole) of 4,5- diamino- 6- chloropyr- 

imidine (1) in a three -necked flask was added 125 ml,of 

six percent sodium hydroxide. Phosgene was bubbled 

through the heterogeneous mixture for approximately 1.5 

hours at which time 28 ml. of 12% sodium hydroxide was 

added using a pressure -equalizing dropping funnel; phos- 

gene was bubbled through the mixture for an additional 

hour. After flushing the system thoroughly with air, the 

precipitate was recovered by filtration. Starting mater- 

ial (1.3 g 61 %) was recovered by making the filtrate 
alkaline. 

The product was purified by dissolving the precipi- 

tate in base, removing any insoluble starting material, 

and acidifying the filtrate to reprecipitate the product; 

this procedure was then repeated. The precipitate was 

filtered and dried in vacuo over phosphorus pentoxide; 

yield was 0.58 g. (23.2/), m.p. (dec.) 322- 325°C. 

Reaction of 6- Chloropurin -8 -ol with Phosphorus 

Oxychloride and N,N- diethylaniline 

To 1.74 g, (0.012 mole) of 6-chloropurin-8-ol was 

added 35 ml of phosphorus oxychloride and the mixture 

was heated to reflux. At that time, five ml, of N,N- 

diethylaniline was added and the mixture was refluxed 

for an additional four hours. Upon cooling, a white 



28 

precipitate formed which was removed by filtration and 

dried. The yield was 0.12 g. This material could not be 

identified, although it was not the phosphorus oxychlo- 

ride adduct. 

The excess phosphorus oxychloride was removed from 

the filtrate under vacuum. The sirupy solution was then 

poured over ice and made basic. The N,N- diethylaniline 

layer was separated and the remaining basic, aqueous 

solution was extracted with a portion of ether according 

to the directions of Robins (20) to ensure that all N,N- 

diethylaniline had been removed. The aqueous layer was 

then acidified and extracted with five 20 m]., portions of 

ether. The ether solution was dried over anhydrous 

Sodium sulfate, filtered, and evaporated. The small 

amount of residue was a reddish -brown, high -melting solid 

which appeared to possibly be a polymeric material. 

Substitution of N,N- diethylaniline hydrochloride for 

N,N- diethylaniline led to results similar to those men- 

tioned above. 

6- Aminopurin -8 -ol (IX) 

To 1.0 g, (0.08 mole) of 4,5,6- triaminopyrimidine in 

a three -necked flask was added 60 ml. of six percent 

sodium hydroxide. Phosgene was bubbled through the 

stirred mixture for 30 minutes. At that time, an addi- 

tional 25 ml. of six percent sodium hydroxide was added 
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using a pressure -equalizing dropping funnel. Phosgene 

was then bubbled through the mixture for an additional 

1.5 hours. A light yellow solid precipitated and was 

removed by filtration. 

The product was recrystallized from 2N sulfuric 

acid, giving a yellow sulfate salt of the 6- aminopurin- 

8-01; the yield of the salt was 1.3 g, (65 %) 

6- Amino- 8- Chloropurine (XII) 

The sulfate salt of 6- aminopurin -8 -ol (0.29 g,, 

0.0012 mole) was put into eight ml, of phosphorus oxy- 

chloride and brought to reflux temperature. One ml, of 

N,N- diethylaniline was then added and the solution was 

refluxed for four hours until all of the purine compound 

had dissolved. Upon cooling, the excess phosphorus oxy- 

chloride was removed under vacuum and the remaining 

residue was poured over ice. The aqueous solution was 

made alkaline and the N,N- diethylaniline was separated. 

The aqueous layer was extracted with one portion of 

ether to ensure complete removal of the tertiary amine. 

Careful reacidification gave a brown precipitate. 

The precipitate was purified by dissolving it in 

dilute ammonium hydroxide and heating it on a steam bath 

to evaporate the ammonia. A very light tan material 

slowly crystallized in plates. The yield of 6- amino -8- 

chloropurine was 0.06 gß(29 %), m.p. (dec.) 290 -305 °C. 
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Anal. Calc'd for C5H4C1N5: C, 35.5; H, 2.7 

Found: C, 35.3; H, 2.4 

4- Amino -6- Hydrazino- 5- Nitropyrimidine (XIV) 

To 3.2 g.(0.1 mole) of anhydrous hydrazine in ten ml. 

of absolute ethanol was added dropwise with stirring a 

solution of 5.69 g. (0.033 mole) of 4- amino -6- chloro -5- 

nitropyrimidine (9) in 200 ml.of absolute ethanol. The 

solution was refluxed for one hour and then allowed to 

cool. The bright orange solid was removed by filtration, 

washed with cold water, and dried. The crude material 

was recrystallized from large quantities (approximately 

1.0 g.per 900 ml.of solvent) of a 50 -50 mixture of 

ethanol and water. The yield of 4- amino -6- hydrazino -5- 

nitropyrimidine was 4.61 g. (82%), m.p. (dec.) 245 -250 °C. 

Anal. Calc'd for C4H6N602: C, 28.2; H, 3.5; N, 49.4 

Found: C, 28.0; H, 3.5; N, 49.5 

6,9- Diaminopurin -8 -ol Hydrochloride Monohydrate (XVI) 

4- Amino -6- hydrazino -5- nitropyrimidine (4.6 g., 0.027 

mole) was dissolved in 100 ml. of water containing seven 

ml.of concentrated hydrochloric acid. About 0.6 g.of 

five percent palladium on charcoal catalyst was added to 

the flask and it was shaken with hydrogen gas at 40 p.s.i. 

until the theoretical hydrogen uptake had been observed. 

The solution was then filtered immediately into a 
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three -necked flask. Phosgene was bubbled through the 

stirred solution for 75 minutes, causing a light yellow 

solid to precipitate. The material was filtered and 

dried in vacuo over phosphorus pentoxide. The yield of 

6,9- diaminopurin -8 -ol monohydrate hydrochloride was 

3.58 g.(59 %), m.p. (dec.) 323 -327 °C. 

Anal. Calc'd for C5H9C1 N602: C, 27.2; H, 4.1; N, 38.0 

Found: C, 27.2; H, 4.1; N, 38.2 

The preparation of anhydrous 6,9- diaminopurin -8 -ol 

hydrochloride was attempted by distilling the monohydrate 

with toluene to remove the hydrated water as a water - 

toluene azeotrope. Identical material (by infrared 

spectrum) was also made by putting the hydrated compound 

in phosphorus oxychloride and refluxing the suspension. 

Anal. Calc'd for C5H7C1 N60: C, 29.6; H, 3,5 

Found: C, 28.0; H, 3.8 

From the analysis data, it is obvious that the 

refluxing with toluene did not effectively remove all of 

the water of hydration. 

Reaction of 6,9- Diaminopurin -8 -ol Hydrochloride Mono - 

hydrate with Phosphorus Oxychloride and N,N-diethylanilìne 

6,9- Diaminopurin -8 -ol hydrochloride monohydrate 

(1.16 g 0.0053 mole) was suspended in 25 ml,of phos- 

phorus oxychloride and heated to reflux temperature. 
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Five ml, of N,N- diethylaniline was added, causing the 

solution to immediately turn dark. After 20 minutes, the 

purine compound had dissolved completely and the solution 

was then allowed to cool. Since no precipitate formed 

upon cooling, the solution was then refluxed for an addi- 

tional six hours. The excess phosphorus oxychloride was 

removed under vacuum and the residue was poured over ice. 

The aqueous solution was then made alkaline and the N,N- 

diethylaniline was removed, after which the aqueous, 

alkaline layer was extracted with one portion of ether 

to ensure complete removal of the amine. The aqueous 

layer was reacidified and extracted with five 50 mlo 

portions of ether. The ether was dried over anhydrous 

sodium sulfate and evaporated. Only a very small quan- 

tity of brown, intractable residue remained. 

The product from the azeotropic distillation with 

toluene was put into phosphorus oxychloride and gave 

results identical with those reported above. 
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