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Earlier ( I )  a study was made of the effect. of variatioii of thr: base strength of 
the amine and of the strength of the acid catalyst upon the resct.ion between 
amines and 2-amino-4-chloro-6-methylpyriniidine (I). It was observed, in parallel 
experiments, in the reaction of morpholine or piperidine with I in a q x m ~ s  solu- 
tion that slighcly greater yields were obtained in the early phases of the reaction 
when phenol was present than in its absence. At that time the mode of action of 
the phenol was not known and only some tentative possibilities concerning this 
mere suggested in a footnote. In the meanwhile 8urreyl and Cutler (2; reported 
the results of their careful investigation of the role of phenol in facilitating the 
reaction between chloroquinolines and aliphat,ic amines. The usefulness of phenol 
in these replacement reactions of chloroquinoliries and chloracridines had been 
well known by earlier workers2 only as  an empirical result. 

Since one of the possible modes of action of phenol, which we h~ed considered, 
was the formation of an intermediate phenoxypyrimidine, 2-arnino-4-phenoxy- 
6methylpyrimidine (11) was prepared and numerous attempts were made to 
induce reaction between it atid piperidine under a variety of reaction conditions. 
The results of these experiments and the conditions used are shown in Table I. 
I n  every case all of the phenoxypyrimidine (TI) was recovered unchanged. Eome 
of the conditions selected were similar to  those used in the earlier work (1). 

Because no reaction was observed between piperidine and II a further series 
of experiments mas performed in order to determine the effect of s.es.tction con- 
ditions on the formation of I1 from I and phenol. Again several aebs of conditions 
Bomewhat similar t o  those of the earlier study (1) mere employed. The results 
of these investigations are summarized in Table PI. Only one set sf conditions 
(expt. 6) gave any appreciable amount of 11. A control run (expt. 16)) with piperi- 
dine present gave 52% of 2-amino-4-piperidino-B-rnethylpyrimidine (111) (I). 

The data of Tables P and I1 show that the 4-phenoxypyrimidine (PI) does not 
react with piperidine nor is i t  formed from I and phenol under the conditions 
used for the reaction of I and piperidine to  give I11 (1). It is inconceivable that 
I1 can be an active intermediate responsible for the more favorable yields of 1x1 
obtained in the presence of phenol. 

It is also unreasonable to  consider that the weakly acidic phenol could activate 
the chloropyrimidine in the fashion demonstrated by Banks (3, 4). It is believed 
now that phenol must exert its beneficial influence on the displacement reaction 
under discussion by a solvolytic pull on the chlorine atom according to  tho 
method elaborated by Swain ( 5 ) .  

1 Dr. Surrey was kind enough to  call our attention to the possible relationehip iketwvern 
their resulte and our findings. 

2 Surrey and Catlor, reference 2, h&ve surnrnariard the pertinent earlier vork. 
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Thus while chloropyrimidines (such as I) are much more reactive toward 
amines than chloroquinolines (such as 4 7-dichloroquinolinej, they are less re- 
active than the latter toward phenols, and phenoxyp.yryrirnidjnes do not mediate 
the reaction o€ I with piperidine in aqueous phenol. 

100 ' 0 
. 01 \ .02 HzO, 50 CC. HCI, 0.01 mole I 100 1 o 

TABLE I 
RBSWLTB OF ATTEMPTS TO R E A C T  .E)XPF~EIDINE WIT13 2-A#xNO-4-PWENOXX-ij-M~gNIP~,- 

PYRIMIDINB (11) 
(Reaction mixture was heated for two hours a t  100") 

I I I I 

TABLE I1 
RESULTS OF ATTEMPTB TO REACT PHENOL WITH ~ - A ~ I N O - ~ - C ~ L O R O - ~ - M ~ T H ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~  (I) 

(Reaction mixture was heated for two hours a t  100") 

5 
6 
7 
8 
9 

10 

0.02 
I 02 
,02 
.02 
.02 
.02 

0.10 
.10 
.04 
.04 
-04 
5 04 

None 
None 
HzO, 50 CC. 

H20, 50 CC. 

HzO, 50 CC. 

HzO, 50 CC. 

None 
KOH, 0.02 mole 
None 
KOH, 0.02 mole 

Piperidine, 0.02 mole 
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The HCI initially present in  this run seems t o  have induced 8 partial hydrolysi~ of the 
fitarting compound (I). 

EXPEEIMEN'J'A L 

Preparation of 2-ami7ao-4-phenoxy-6-meth~lpyrimidine (11). Equimolar amounts of I 
and potassium hydroxide (pellets) were mixed in 5 molar-equivalents of phenol and heated 
for two hours a t  100". Excess 10% aqueous potsssium hydroxide was added t o  the reaction 
mixture, and after cooling, the product, (11) was collected and washed with much water. 
When recrystallized from methanol the white product melted a t  594-185"; yield, 98%. 

Anal .  Cale'd for CllHllNaO: C, 65.6; H, 6.5; h-, 20.9. 

Typical attempt to react piperidine with I1 ( e x p t .  6). A solution of 2 g. (0.01 mole) of I1 
and 1.7 g. (0.02 mole) of piperidine in 75 cc. of ethanol, containing 1 cc. (0.01 mole) of con- 
centrated hydrochloric acid, was heated for two hours a t  100". The reaction mixture was 
diluted with water and and basified with 50% aqueous alltali. I n  this way 2 g. (loo?/$) of I1 
was recovered unchanged. When recrystallized from met,hanol the %*.bite cqvtaEs melted 

Found: C, 65.5; H, 6.6; N, 20.8. 

a t  193-195". 
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Typical attempt to reuct I with phenol (excpt. 8). A mixture of 2.9 g. (0.0% mole) of 1, 3.8 g, 
(0.04 mole) of phenol, and 1.2 g. (0.02 mole) of potassium hydroxide in 50 cc. of water was 
heated for two hours a t  100". Excem alkali was added t o  p H  11, and after cooling, the white 
precipitate was collected and washed repestedly with water. Total yield was 3.1 g. slightly 
moist; melting point 153-165'; strong positive Beilstein test for halogen. 

This product was almost entirely recovered chloropyrimidine (I). In order t o  determine 
how much 11 was present the crude product was heated for two hours at 100" with 20 cc. 
of 12-15% aqueous hydrochloric acid. This treatment hydrolyzed both I and 11 t o  the 4- 
hydroxypyrimidine and liberated phenol from any I1 present. The cooled aqueous mixture 
was brought to  pH 11 with alkali but gave no precipitate. The solution was reacidified to 
pH 1 wihh concentrated hydrochloric acid and the phenol wa8 extracted with ether. The 
dried ether extract upon evaporation left <0.1 g. of phenol corresponding t o  c0 .2  g. ( ~ 5 % )  
of 11. 

A control sample of 1 g. of pure I1 when treated according t o  the above procedure yielded 
0.4 g .  of phenol or >90% recovery. 

SUMMARY 

The facilitating effect of phenol on the reaction of amines with 2-amin0-4- 
chloro-6-methylpyrimidine (I) is attributed to its strong solvolytic action on 
the chlorine of the pyrimidine. 

It has been shown that the phenoxypyrimidine (11) ia not an active intermedi- 
ate in the reaction with amines. 

T~~CKAHOE 7, NEW YORK 
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