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The corresponding 1-f l -dialkylaminoethylperimidines were  obtained by the action of f l-dial-  
kylaminoethyl  chloride hydrochlor ides  on per imidines  in alkaline media.  Some of the com-  
pounds obtained form substi tuted 2-aminoper imidines  and 2-per imidone on reac t ion  with so- 
dium amide or  alkali. 2-Morphol ino-  and 2 -p ipe r id ino- l -methy lpe r imid ines  a re  obtained 
f rom 1-methy l -2-ch loroper imid ine  and morpholine or  piperidine.  The synthesized com-  
pounds have weak bacter ios ta t ic ,  fungistatic, and tuberculostat ic  activity.  

Almost  all s imple der iva t ives  of per imidine  have weak or modera te  bacter ios ta t ic  and fungistatic 
activity [2]. In the p resen t  r e s e a r c h  we have synthesized per imidine  der iva t ives  containing fl-diethyI- 
amino, f i-piperidino,  and f l-morpholinoethyl  groups in the i position and morpholine and piperidine r e s i -  
dues in the 2 position; the products  were  also subjected to microbiological  tes ts .  The introduction of the 
above groupings frequently intensif ies  the toxic effect  of a preparat ion,  apparent ly  due to in teract ion of the 
unshared e lec t ron  pair  of the amine nitrogen with the biological r ecep to r s  [3]. 

1 'Subst i tuted per imidines  H-IV were  obtained as a r e su l t  of the reac t ion  of per imidine  with the ap-  
propr ia te /~-dia lkylaminoethyl  chloride hydrochlor ides  in alcoholic alkali in an iner t  a tmosphere  (because 
of the high oxidizability of the N-anion of per imidine  [4]). In connection with the appreciable  res ini f icat ion 
of  the react ion mixture ,  the isolat ion and purif icat ion of II-IV presen t  definite difficulties (see the expe r i -  
mental  section of this paper).  Caution should be exce rc i sed  in work with per imidines  H-IV, inasmuch as 
they cause pronounced i r r i ta t ion  of the skin and mucous membranes  that las ts  for  30-60 mino 
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In the aminat ion of I I - IV by means  of sodium amide,  we were  able to isola te  a 2 -amino  der iva t ive  (V) 
in 52% yield only in the case  of per imid ine  IU. In the case  of II, the format ion  of a ce r ta in  amount  of amine 
was p roved  by means  of IR spec t roscopy .  Hydroxylat ion of 1-( f l -d ie thylaminoethyl)per imidine  II with solid 
alkali  leads to pe r imidone  VI (in 30~ yield). 

We also obtained 2 -p ipe r id ino-  and 2 - m o r p h o l i n o - l - m e t h y l p e r i m i d i n e s  VII and VIII  as  a r e su l t  of the 
faci le  reac t ion  of 2 - c h l o r o - l - m e t h y l p e r i m i d i n e  with p iper id ine  and morphol ine .  

- - i ,  3 ~ - /  - -  

V I I ,  V I | [  

V I I  X~CH~; Ylll X=O 

Microbio logica l  tes ts*  showed that  U-IV and VII and VIU have weak tuberculos ta t ic  and fungistatic 
act ivi ty.  In addition, p repa ra t ion  III d isplays  weak bae te r ios ta t i c  act iv i ty  with r e s p e c t  to s taphylococcus ,  
the d iphther ia  bacil lus,  and anthranoid  spores .  

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

1-( f l -Die thylaminoethyl)per imidine  (II). A solution of 6.6 g (0.12 mole) of po tass ium hydroxide [n 40 
ml of alcohol was added dropwise ,  with continuous p a s s a g e  of nitrogen through the sys t em,  to a well  s t i r r e d  
and i ce -coo led  suspens ion  of 8.4 g (0.05 mole) of per imid ine  in 50 ml  of ethanol.  An alcohol solution of 9.4 
g (0.055 mole) of d ie thylaminoethyl  chlor ide  hydrochlor ide  was then added dropwise .  The reac t ion  mix tu re  
was held in the cold for  another  30 rain, a f t e r  which it  was ref luxed under ni trogen for  3 h. The alcohol 
was r e m o v e d  by dist i l lat ion,  and the res idue  was ex t rac ted  with ch lo ro fo rm (250-300 ml) to obtain p e r i m i -  
dine II. The e x t r a c t  was dr ied  with sodium sulfate,  evapora ted  to 50 ml ,  and p a s s e d  through a column filled 
with 300 g of a luminum oxide. The leading zone containing per imid ine  II was collected.  The ch lo ro fo rm 
was r e m o v e d  by dist i l la t ion,  and the r e su l t ing  oil was pur i f ied  by one of two methods .  

A) Pc r imid ine  II was e x t r a c t e d  with hot hexane until a new portion of hexane no longer  became co l -  
ored.  The solution was evapora ted  with charcoa l  two to th ree  t imes ,  and the solvent  was r emoved  by d i s -  
t i l lat ion to give 4.8 g (37%) of a l ight -ye l low oil. 

B) The oil was d i sso lved  in ethanol,  and a sa tu ra ted  alcohol solution of p ic r i c  acid  was added. The 
yield of d ip ic ra te  was 17.7 g (86%); r ec rys t a l l i z a t i on  gave 13.7 g (62%) of l ight-yel low c r y s t a l s  with mp 
216 ~ ( f rom acet ic  acid). Found: C 48.1; H 3.7; N 17.8%. C17H21N 3. 2C~H3N3OT. Calculated:  C 48.0; H 3.7; 
N 17.4%. 

A solution of 13.7 g of the p ic ra t e  in 200 ml  of liquid ammonia  was evapora ted  at  room t e m p e r a t u r e  
to 50-70 ml,  i30-150 ml  of anhydrous ch lo ro fo rm was added, and the res idual  ammonia  was evapora ted .  
The ammonia ted  p ie ra t e  was r e m o v e d  by f i l t ra t ion,  the f i l t ra te  was decolor ized  with ac t iva ted  charcoal ,  
and the ch lo ro fo rm was r em oved  by dis t i l la t ion to give 4.5 g (35% based on the s t a r t ing  per imidine)  of 
ch roma tog raph ica l l y  pure  pe r imid ine  II. Found: C 75.5; H 7.8; N 15.2%. C17H21N a. Calculated: C 46.4; 
H 7.8; N 15.7%. The hydroehlor ide  was obtained by pass ing  dry  HC1 into a benzene solution of amine  IL 
Workup gave 4.3 g (78%) of l ight -ye l low c r y s t a l s  with mp 260 ~ (dec.,  f r o m  a l c o h o l - e t h e r ) .  Found: C 58.3; 
H 6.5; CI 19.8; N 12.3%. C17H2tN 3. 2HC1.0.5tt20.  Calculated: C 58.4; H 6.8; C1 20.3; N 12.0%. 

1 - ( f l -P ipe r id inoe thy l )pe r imid ine  (HI). This  compound was obta ined in analogy with the synthes is  of II. 
Af ter  column separa t ion ,  the yield of c rude  pe r imid ine  HI was 70%. I t  was m o r e  conveniently pur i f ied  by 
method A. The l ight-yel low c r y s t a l s  (44%) had mp 81.5-82 ~ ( f rom hexane).  Found: C 78.3; H 7.6; N 14.9%. 
C18H2iN 3. Calculated:  C 77.4; H 7.5; N 15.0%. The hydrochlor ide  was obtained by bubbling d r y  HCI into a 
benzene solution of HI or into the hexane ex t r ac t  of this compound obtained during purif icat ion by methodA.  
The l ight -yel low c r y s t a l s  (65% yield) had mp 277 ~ (dec., f r om alcohol).  Found: C 59.4; H 6.3; C1 19.5; N 
11.0%. C18H2iN 3- 2HC1.0.5H20. Calculated:  C 59.9; H 6.6, CI 19.6; N 11.6%. 

1-(B-Morphol inoethyl)per imidine  (IV). This compound was obtained by the method used  to synthes ize  
amine  II. After  pur i f icat ion by method A the yield Was 42%. The l ight-yel low c r y s t a l s  had mp 117-118 ~ 

* The t es t s  we re  p e r f o r m e d  in the chemothe rapy  branch of the All-Union Sc ien t i f i c -Resea rch  P h a r m a c e u -  
t i c a l - C h e m i s t r y  Inst i tute  under  the supe rv i s ion  of G. N. P e r s h i n '  
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( f rom hexane). Found: C 72.2; H 6.8; N 15.1%. CI~H19N~O. Calculated:  C 72.6; H 6.8; N 14.970. The hy-  
drochlor ide  was obtained by pass ing  dry  HC1 into a benzene solution of IV or into a hexane ex t r ac t  of this 
compound, which was obtained during purif icat ion by method A. The l ight -yel low c r y s t a l s  (70%) had mp 
280 ~ ( f rom a l c o h o l - e t h e r ) .  Found: C 56.3; H 6.3; C1 19.2; N 11.670. Cl~H19N~O. 2HCI.  0.5H20. Calculated:  
C 56.2; H 6.1; C1 19.5; N 11.5%. 

2 -Amino- l - ( f l -p ipe r id inoe thy l )pe r imid ine  (V). A solution of 2.8 g (0.01 mole) of pe r imid ine  HI in 10 
ml  of absolute dimethylani l ine was added with s t i r r ing  at  70-80 ~ in a s t r e a m  of ni t rogen to a finely ground 
suspension of 1.9 g (0.05 mole) of sodium amide in 3 ml  of absolute dimethylani l ine.  The mix tu re  was held 
at 150 ~ until hydrogen evolution ceased  (~ 2 h). The sodium der iva t ive  was cooled and t r e a t ed  with 20 ml  
of water  in an intense s t r e a m  of ni t rogen.  The l igh t -green  c r y s t a l s  had mp 206-207 ~ ( f rom alcotlol). IR 
spec t rum ir~ CHC13: 3455, 3230-3280 cm -1 ( N - H ) .  Found: C 73.3; H 7.7; N 19.07o. C18H22N4. Calculated: 
C 73.5; H 7.5; N 19.07o. 

i - (~ -Die thy laminoe thy l ) -2 -pe r imidone  (VD. A 2.67 g (0.01 mole) sample  of II was fused with 2.24 g 
(0.04 mole) of f inely ground anhydrous po tass ium hydroxide [5] at  200-210 ~ for  1.5 h. The m a s s  was then 
cooled and t r ea t ed  with 100 ml  of 5% hydrochlor ic  acid, a f te r  which i t  was neut ra l ized  with concent ra ted  
ammonium hydroxide.  The d a r k - g r a y  prec ip i ta te  was ex t rac ted  with 120 ml  of ch loroform,  and the ex t r ac t  
was dr ied with sodium sulfate,  concent ra ted  to 20 ml ,  and pas sed  through a column fi l led with a luminum 
oxide (100 g). The column was eluted with ch loroform,  and the f i r s t  f rac t ion  was collected.  Remova l  of 
the ch lo ro fo rm by dist i l lat ion gave 0.85 g (30%) of a g r a y  substance.  The co lo r l e s s  needles  ( f rom aqueous 
alcohol) had mp 137 ~. IR s pec t rum  in CIICI~: 1685 cm -1 (C =O), 3440 cm -1 ( N - H ) .  Found: C 71.9; H 7.4; 
N 14.770. CITH2iN30. Calculated: C 72.0; H 7.4; N 14.8%. 

l-Methyl-2-p}peridinoperimidine (VII). A solution of 2.1 g (0.01 mole) of l-methyl-2-chloroperimi- 
dine in 2 ml (0.02 mole) of piperidine was refluxed for 3-5 rain until a precipitate began to form. The mix- 
ture was then cooled, and the precipitated yellowish VII was removed by filtration and washed with water 
to give a quantitative yield of product. After crystallization from petroleum ether it had mp 121-122 ~ 
Found: C 76.5; H 7.2; N 15.6%. CITHI9N 3. Calculated: 76.7; H 7.3; N 15.870. The hydrochloride was ob- 
tained as colorless prisms with mp 236-237 ~ (from alcohol-ether). Found: C 67.3; H 6.6; Cl 11.5; N 13.7%. 
CiTHIsN3.HCI. Calculated: C 67.6; H 6.7; C1 11.8; N 14.0%. 

l-Methyl-2-morpholinoperimidine (VIII). This compound was obtained as in the preceding experi- 
ment. The yield was quantitative. The colorless needles had mp 146-147 ~ (from petroleum ether). Found: 
C 71.5; H 6.2; N 15.470. C161117N30. Calculated: C 71.8; H 6.4; N 15.7%. The hydrochloride was obtained 
as colorless needles With mp 239-240 ~ (from alcohol-ether). Found: C 63.0; H 5.6; C1 11.3; N 13.5%. 
CI6HiTN30.HCI. Calculated: C 63.3; II 6.0; Cl 11.6; N 13.87o. 
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