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In o r d e r  to find compounds p o s s e s s i n g  an t i bac t e r i a l  act iv i ty ,  a number  of new de r iva t i ve s  of N - ( p y r i m i d - 4 -  
yl) e thylamine  have been  syn thes ized  f rom 5 -amino-4 ,  6 -d i ch lo ropyr imid ine ,  2 - a m i n o - 4 , 6 - d i c h l o r o -  
py r imid ine ,  4, 6 - d i c h l o r o - 2 - p h e n y l p y r i m i d i n e ,  and 2 , 4 - d i c h l o r o - 6 - m e t h y l p y r i m i d i n e  and va r ious  
e thy lamines  subst i tu ted in the  ‚  Severa l  de r iva t ives  of 4 - ( 4 ' - m e t h y l p i p e r a z i n y l ) p y r i m i d i n e  have 
a lso  been obtained. Resu l t s  of a b io log ica l  study of the compounds obtained a r e  p resen ted .  

The syn thes i s  of pyr id ine  d e r i v a t i v e s  of type  C containing no subs t i tuents  in pos i t ion  2 has been r epor t ed  in 

p rev ious  p a p e r s  I1, 2[. 

(fi~--N.C,~C,~ 

I X 

Some of them,  in a study of t h e i r  b a e t e r i o s t a t i c  and an t imetabol ic  action,  exhibi ted an an t ibac t e r i a l  act iv i ty  
with r e s p e c t  to the t u b e r c l e  bac i l l u s  of the human type s t r a i n  HaTRv. The growth of the b a c t e r i a  was s u p p r e s s e d  f a i r l y  
s t rong ly  by  compounds which had the gene ra l  f o r m u l a :  

N•'•--N HCH2CH R 

]] CH CH 2CH ~ -- 2 -  = 2 

X 

O X= CI, SH, OCH 3, OC4Hg-n 
R= -- ; _CH2CH=CH2 ' SC4H_ n 

R = _ @ _ O C H 3  ; X=SH.  

However,  th is  act ion fe l l  sha rp ly  in the p r e s e n c e  of horse  se rum.  Bac t e r i o s t a t i c  ac t iv i ty  with r e s p e c t  to the 
l ac t i c  acid b a c t e r i a  L. ea se l  s t r a in  7469 was shown by the following compounds : 

~--NIICH2CH2R O --~-~--OCHs X= OCHs, Y = H; 
N ~ A - - Y  a R= -- , X=SH,  Y=H;  b R =  "N~H v ' 

C R =  ~ O '  X=SH, Y= --CH2--CH=CH2; d R =  -- OCH 3, X=SH,  Y= --CH2--CH=CH2" 

The an t ibac t e r i a l  ac t iv i ty  of the compounds syn thes ized  s e rved  as a b a s i s  for  the continuing s e a r c h  for  new pyr imid ine  
de r iva t i ve s  I -XVI  of type  D bea r ing  an amino group in pos i t ion  5 o r  va r ious  subs t i tuents  in pos i t ion  2 (Table 1). 

z - ( ~ -  N,C.~C,~R 

X 

Compounds XVII-XXI (Table 2) with va r i ous  subs t i tuents  in pos i t ions  5 and 6 were  a lso  synthes ized ,  s t a r t ing  
f rom 4 - c h l o r o - 6 - ( 4 ' - m e t h y l p i p e r a z i n y l ) - p y r i m i d i n e  (E), and so was 4 - (~ -me thy i - f l -pheny le thy l amino )py r imid ine  

(XXlII). 

p --CH~ --NH~H--CH~-- N I . ,  

X[ Cl XXII XXIII  

* F o r  pa r t  II, see  [1[. 
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The s t a r t ing  m a t e r i a l s  for  the syn theses ,  apa r t  f r om the f i - subs t i tu ted  e thy lamine  de r i va t i ve s ,  N-me thy lp ipe raz ine  
and a - m e t h y l - f l - p h e n y l e t h y l a m i n e ,  were  d iha logen-subs t i tu ted  py r imid ines  : 4 , 6 - d i c M o r o p y r i m i d i n e  131, 5 - amino -4 ,  6-  
d i ch lo ropy r imid ine  141, 2- amino-4 ,  6 - d i c h l o r o p y r i m i d i n e ,  2 , 4 - d i c M o r o - 6 - m e t h y l p y r i m i d i n e  [5, 61, and 4 , 6 - d i c h l o r o -  2 -  
pheny lpyr imid ine  171, obtained f rom the co r respond ing  d ihyd roxypyr imid ines  by known methods.  

The re  a r e  a few p a p e r s  in the l i t e r a t u r e  on the p r e p a r a t i o n  of 2 - a m i n o - 4 , 6 - d i e h l o r o p y r i m i d i n e  by heat ing 
malonylguanidine  e i the r  with phosphorus  oxychlor ide  alone 181 or  with the addi t ion of d imethy lan i l ine ,  giving a y ie ld  of 
m o r e  than 80% 191. Brown 1101 a s s u m e s  that  th is  y ie ld  r e l a t e s  to the unpurif ied compounds; he cons ide r s  the be s t  
r e a c t i o n  condit ions to be heat ing malonylguanidine  with phosphorus  oxychlor ide  alone,  and even under  t hese  condit ions 
the  pure  subs tance  is obtained with a y ie ld  of only 25%. We obtained 2 -amino-4 ,  6 - d i e h l o r o p y r i m i d i n e  by heat ing 
malonylguanidine  with phosphorus  oxychlor ide  alone for  30 min. The subs tance  was pur i f i ed  e i the r  by sub l imat ion  
(with a y ie ld  of 41.4%) o r  by the ex t r ac t ion  of the t echn ica l  product  with l a rge  volumes of benzene (with a y ie ld  of 55.3% 
of theory) .  The malonylguanidine  was obtained f rom malon ic  e s t e r  and guanidine sulfate  in an e thanol ic  solut ion of 
sodium ethoxide. 

The r eac t i on  of the 2 , 4 -  or  4, 6 - d i e h l o r o p y r i m i d i n e  de r iva t i ve s  (1 mole) with amines  (2 moles)  in boi l ing benzene  
o r  toluene (compounds XV or  XVD led  to the r ep l acemen t  of only the ch lor ide  atom in pos i t ion  4 (6). The second 
ch lor ine  atom in pos i t ion  6 (4) was r ep l aced  by an n-butoxy or  m e r c a p t o  group,  and that  in pos i t ion  2 by an n-butoxy,  
methoxy,  hydroxy,  o r  m e r c a p t o  group. We effected the in t roduct ion of the n-butoxy,  methoxy,  and m e r e a p t o  groups  
under  se lec ted  condit ions by gene ra l  methods  with sodium butoxide or  methoxide with heat ing in n-butanol  or  methanol ,  
o r  with sodium hydrogen sulf ide in fo rmamide .  The ch lor ine  in pos i t ion  2 was r ep l aced  by a hydroxyl  group by heating 
the 2 -ch loro  de r iva t ive  with concent ra ted  HC1. 

All the new compounds obtained,  l ike those  d e s c r i b e d  p r ev ious ly ,  were  s tudied for  t h e i r  b a c t e r i o s t a t i c  and 
an t imetabol ic  ac t ion with the  following s t r a i n s  of b a c t e r i a :  

1) E s c h e r i c h i a  col i  s t r a i n  No. 335; 

2) the human type  t ube rc l e  bac i l l u s ,  s t r a in  H37Rv; and 

3) l ac t i c  acid  b a c t e r i a  of the s t r a i n  L. ease l  7469 and Strept.  f aeca l i s  8043. 

The expe r imen t s  showed that  a number  of the compounds s u p p r e s s e d  the growth of the human type tube rc l e  
bac i l lus  s t r a in  H37Rv. Among them were  the following compounds with a high tube rcu los t a t i c  ac t iv i ty :  V, VIII, X, and 
XIV. 

The following compounds exhibi ted b a c t e r i o s t a t i c  ac t iv i ty  with r e s p e c t  to the  lac t ic  acid b a c t e r i a  L. ca se i  s t r a i n  
7469 : XV, XXI, XIV, VIII, IX, and XI. The compounds syn thes ized  had no effect on the growth of E s e h e r i c h i a  coll .  

E X P E R I M E N T A L  

2-Amino-4 ,  6 -d ihydroxypyr imid ine .*  To a solut ion of sodium ethoxide p r e p a r e d  f rom 6.3 g (0.27 g-at . ) ,of  sodium 
ethanol were  added 10.7 g (0.068 mole) of guanidine sulfa te  and 8.0 g (0.05 mole) of malon ic  e s t e r .  The mix tu r e  was 
heated at the boil  for  30 min. Af ter  cooling,  the p r e c i p i t a t e  was f i l t e r ed  off and d i s so lved  in wa te r  (100 ml) and the 
solut ion was acidif ied with HC1 (17%) to pH 5. The 2 -amino -4 ,  6 -d ihyd roxypyr imid ine  that  depos i ted  was f i l t e r ed  off, 
washed with wa te r ,  and dr ied .  Yield 86.7%. It did not mel t  below 320 ~ C. 

2 -Amino-4 ,  6 -d i ch lo ropy r imid ine .  A mix tu r e  of 10 g (0.08 mole) of 2 - a m i n o - 4 , 6 - d i h y d r o x y p y r i m i d i n e  and 52 ml  
of phosphorus  oxychlor ide  was heated at  the boi l  for  30 min,  by which t ime  the sol id  m a t t e r  had d i sso lved .  The cooled 
r eac t i on  mix tu re  was poured  onto ice  and the subs tance  that  s epa ra t ed  out was f i l t e r ed  off, washed with wa te r ,  and 
d r i e d  in a vacuum des i cca to r .  The y ie ld  was 8.3 g. The f i l t r a t e ,  af ter  neu t r a l i za t ion  with concent ra ted  NaOH and 
cooling,  y ie lded  an addi t iona l2  g of 2 - a m i n o - 4 , 6 - d i c h l o r o p y r i m i d i n e .  The subs tance  was pur i f ied  e i ther  by sub l imat ion  
in the absence  of a vacuum (yield 41.4%), or  by ex t r ac t ion  with a l a r g e  amount of benzene  (55.3%). Mp 221 ~ C. 

A method of obtaining 2 - a m i n o - 4 , 6 - d i h y d r o x y p y r i m i d i n e  e i the r  f rom guanidine th iocyanate  o r  f rom guaaidine 
ca rbona te  with a y ie ld  of 54% i s  d e s c r i b e d  in the l i t e r a t u r e  I101o We p e r f o r m e d  this  r e a c t i o n  with guanidine sulfate  
(yield about 87%). 
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2-Arn ino-4-ch lo ro-6- ( f l - cyc lohex- l ' - eny le thy lamino)pyr i rn id ine  (IV). A mixture  of 1 g (6 mM) of 2 - a m i n o - 4 , 6 -  
d ichloropyr imidine ,  1.62 g (12 raM) of f l - (cyc lohex- l -enyl )e thylamine ,  and 20 ml of benzene was boiled with s t i r r i ng  
for  4 hr. After cooling, the amine  hydrochlor ide that deposited was f i l tered off and washed with benzene.  The benzene 
solutions were evaporated to dryness  in vacuo, the res idue was washed with water  and pe t ro leum ether  and then 
pur i f ied by r ec rys t a l l i za t ion  f rom solvents  (Table 1). 

Compounds I, XII, VII and XXII were obtained s imi lar ly .  Compounds XV and XVI were obtained in toluene, in 
which they a re  insoluble,  and were f i l te red  off immedia te ly  after the reaction.  Compound I was t r i tu ra ted  with water  
and extracted with ether. Compound XXII was purif ied by r ec rys t a l l i za t ion  f rom 50% methanol.  Yield 90.2%, 
mp 111-112.5 ~ C. Found, %: C 62.90; H 5.73; C1 14.31. Calculated for  C13H14NaC1, %: C 63.02; H 5.69; C1 14.31. 

5-Amino-4-chloro-6-(4w-rnethylp iperaz inyl )pyr imidine  (XX) hydrochloride.  A mixture  of 3.28 g (0.02 mole) of 
5 -amino-4 ,  6-dichloropyr i rnidine ,  4 g (0.04 mole) of N-methylpiperazine ,  and 35 ml of benzene  was boiled with s t i r r i ng  
for 4 hr. After cooling, the prec ip i ta te  was f i l te red  off; it was t r i tu ra ted  with 16 ml of ethanol,  f i l te red  off again, and 
purif ied by r ec rys t a l l i za t ion  f rom ethanol. Compound X'VII was obtained in the form of the free base ,  which was 
isolated after  the N-methylp iperaz ine  hydrochlor ide had been f i l tered off and the benzene had been evaporated. 

2 -Amino-4 -n -bu toxy-6 - ( f l - cyc lohex- l ' - eny le thy lamino)pyr imid ine  (V). Compound IV, 2.18 g (8.4 mM), was added 
to a solution of sodium butoxide p repared  f rom 0.66 g (26 rng-at.) of sodium and 44 ml of dry n-butanol .  The mix ture  
was heated to the boil for 4 hr ,  and the butanol was evaporated in vacuo. The res idue was s t i r r ed  with water  and 
extracted with ether. The substance obtained after  the e l iminat ion  of the ether was washed with petroleum ether and 
purif ied by r ec rys t a l l i za t ion  f rom solvents.  Compounds II, X, and XIII were obtained s imi la r ly .  After the dis t i l la t ion 
of the butanol,  compound XVHI was dissolved in acetone, the sodium chloride was f i l tered off, and the res idue ,  after  
the e l iminat ion of the acetone, was dis t i l led  in vacuo. Compound VIII was obtained s imi l a r ly  in methanol with boil ing 
for 1 hr 30 rain. 

2 -Amino-4- ( f l - cyc lohex- l t - eny le thy lamino) -6 -mereap topyr i rn id ine  (VI). A mixture  of 1.26 g (4.9 mM) of IV, 
1.08 g (17 raM) of sodium hydrogen sulfide and 15 ml of dirnethylformamide was heated at 145-147 ~ C in a cur ren t  of 
n i t rogen for 1 hr 30 rain. The reac t ion  mix ture  was cooled to room t empera tu re  and t rea ted  with 15 ml of water ,  the 
insoluble res idue  was f i l te red  off, and the f i l t ra te  was decolorized with carbon and acidified with HC1 (1 : 1) to pH 2. 
The precipi ta te  was f i l tered off and purif ied by rec rys ta l l i za t ion  from solvents.  Compounds III, XI, XIV, XIX, and 
XXI were obtained s imi la r ly .  The yield did not inc rease  when compound III was prepared  from 6.5 moles  of sodium 
hydrogen sulfide. Compounds XIX and XXI were  obtained in the form of the hydrochlorides : the f i r s t  f rom 3.2 moles 
of sodium hydrogen sulfide, and the second using 4 moles.  Compound XIX was precipi ta ted  at pH 4, and XXI was 

precipi ta ted at pH 6. 

4- (~-Metbyl - f l -phenyle thylamino)pyr imtdine  (XXHI). 6 -Chloro-4- (~-methy l - f l -pheny lamino)pyr imid ine  (XXII), 
2 g (8 mM), in 55 rnl of acetic acid (99%) was hydrogenated in the presence  of 0.5 g of pal ladium on carbon (2%) for 3 hr 
30 min  unti l  the absorpt ion of hydrogen ceased (180 rnl). The mix ture  was f i l tered and the catalyst  was washed with a 
smal l  amount of acetic acid. The acetic acid was dis t i l led off f rom the f i l t ra te  in vacuo. The res idue  was dissolved in 
water ,  and the solution was neut ra l ized  and made alkaline with caustic soda solution (30%) to pH 10 and then extracted 
with ether.  After the ether  had been dr iven  off, the res idue was rec rys ta l l i zed  from water.  Yield 29.2%. Mp 
125-126 ~ C. Found, %: C 72.86; H6.93;  N 19.41. Calculated for ClaHisN ~, %: C 73.20; H 7.09; N19.71. 

4-( /3_Cyclohex- l~-enylethylamino)-2-hydroxy-6-rnethylpyr i rnidine  (IX). A mixture  of 0.5 g (2 mM) of VII and 
5 ml of cone HC1 was heated at 95 ~ C for 30 rain. The acid was dis t i l led off in vacuo, and the res idue was dissolved in 
water  and neut ra l ized  with ammonia  solution to pH 8.0. Compound IX that precipi ta ted was purif ied by rec rys ta l l i za t ion  

f rom water.  
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