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ABSTRACT 

Series of  1 ,3-diacylated der ivat ives  of  imidazol i -  
dine and  h e x a h y d r o p y r i m i d i n e  have been  screened 
for  a n t i m y c o t i c  act iv i ty .  O p t i m u m  act iv i ty  was f o u n d  
for  the  1 ,3 -d ihexanoyl  der ivat ives  in the  imi- 
dazo l id ine  series, w i th  the  h igher  and  lower  deriva- 
t ives be ing  m u c h  less act ive.  In  the  h e x a h y d r o -  
pyr i rn id ine  series the  1 ,3 -d ipen tanoy l ,  -d ihexanoyl ,  
- d ihep t anoy l  and  -d ioc t anoy l  der ivat ives  all e x h i b i t e d  
a h igh degree of  i n h i b i t i o n  against  all four  of  the  tes t  
organisms.  The  la t ter  were  Trichophyton rubrum, T 
violaceum, Microsporum gypseum and AspergilIus 
flCl~,US. 

INTRODUCTION 

Many N-subs t i t u t ed  f a t t y  amides  have b e e n  s h o w n  to 
possess a n t i m y c o t i c  ac t iv i ty  (1,2) .  A var ie ty  of  s ubs t i t u t ed  
imidazo l id ines  and  h e x a h y d r o p y r i m i d i n e s  have also b e e n  
r epo r t ed  to  have a n t i m y c o t i c  ac t iv i ty  (3,4) .  The  avai labi l i ty  
of  a series o f  1 ,3-diacylated imidazo l id ines  and  ana logous  
h e x a h y d r o p y r i m i d i n e s  f r o m  o t h e r  research  (5)  gave a 
un ique  o p p o r t u n i t y  to  inves t igate  t he  a n t i m y c o t i c  ac t iv i ty  
of  c o m p o u n d s  having t he  amide  f u n c t i o n  i n c o r p o r a t e d  in 
one  of  these  two  he te rocyc l i c  r ings in t he  same molecule .  

EXPERIMENTAL PROCEDURES 

The  p r epa ra t i on  of  the  1 ,3-diacylated imidazo l id ines  and  
h e x a h y d r o p y r i m i d i n e s  used in th is  s t u d y  is r e p o r t e d  else- 
where  (5). The  mic roorgan i sms  used were o b t a i n e d  f rom 
s tock  cul tures l  Difco D e h y d r a t e d  Mycological  Agar  at  pH 
7.0 was used to  tes t  the  i n h i b i t i o n  of  the  tes t  organisms by  
the  c o m p o u n d s  be ing  screened.  Suspens ions  of  the  tes t  
organisms were  p repa red  by  t rans fe r r ing  a loop  of  spores 
in to  sterile saline.  Ha rdened  agar plates  were i n o c u l a t e d  by  
placing th ree  drops  of  the  suspens ion  o n t o  the  agar. The  
mic roo rgan i sms  were  spread over  the  surface of  the  plates  
w i t h  sterile glass rods.  These  p la tes  were e m p l o y e d  in the  
ac t iv i ty  e s t ima t ion  against  mic rob ia l  g rowth .  F i l te r  paper  
discs 6.5 m m  in d iamte r ,  m a d e  f rom W h a t m a n  N u m b e r  1 
f i l ter  paper  were  used to evaluate  the  l iquid c o m p o u n d s ,  
samples  13, 14, 15, 16, 17, 18, 19 and  23 of  Table  I. 
Stainless  s teel  cyl inders  5 m m  i.d. were used for  the  
r e m a i n d e r  of  the  samples  w h i c h  were solids. The  paper  discs 
w e t t e d  un t i l  t hey  were c o m p l e t e l y  sa tu ra ted  w i t h  the  tes t  
c o m p o u n d  or  stainless steel  cy l inders  con ta in ing  the  tes t  
solid c o m p o u n d  were p laced on  the  surface of  the  agar 
p la tes  i nocu la t ed  w i t h  the  tes t  organisms.  To e l imina te  any  
errors  w h i c h  could  resul t  f r o m  an  insuf f ic ien t  n u m b e r  of  
tes ts ,  a m i n i m u m  of  t h r ee  e x p e r i m e n t s ,  at  d i f fe ren t  t imes ,  
e m p l o y i n g  dup l i ca te  plates  were  m a d e  for  e ach  c o m p o u n d  
u n d e r  test .  All pla tes  were i n c u b a t e d  at  the  o p t i m u m  
growing t e m p e r a t u r e  for  each  organism and  readings were 
t a k e n  af te r  24,  48,  72 and  120 hr  periods.  

1presented at the AOCS Meeting, Chicago, September 1970. 
2So. Utiliz. Res. Dev. Div., ARS, USDA. 
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RESULTS AND DISCUSSION 

The 12 imidazol id ines  and  11 h e x a h y d r o p y r i m i d i n e s  
n a m e d  in Table  I were screened for  ac t iv i ty  against  the  
fo l lowing  organisms:  Trichophyton rubrum, T violaceum, 
Microsporum gypseum and  Aspergillus flavus. The  da ta  
reveal  t h a t  9 of  the  imidazo l id ines  and  10 of  the  hexa-  
h y d r o p y r i m i d i n e s  d ispla ted  s ignif icant  i n h i b i t i o n  against  at  
least  one  of  the  tes t  organisms.  In examin ing  the  data  in 
Table  I it shou ld  be b o r n e  in m i n d  t h a t  c o m p o u n d s  ra ted  
xx  (organism failed to  grow on  s a tu r a t ed  disc or solid) are 
no t  necessar i ly  infer ior  to  those  r a t ed  + ( the  zone  of  
i n h i b i t i o n  was less t h a n  0.5 cm)  or ++ ( the  zone  of  
i n h i b i t i o n  was greater  t h a n  0.5 cm)  as the  fai lure  to  inh ib i t  
t he  g r o w t h  of  an organism b e y o n d  t he  po in t  of  ac tua l  
app l i ca t ion  to the  p la te  may  resul t  f r o m  inabi l i ty  to  diffuse 
t h r o u g h  the  cul ture  m e d i u m  r a t h e r  t h a n  f r o m  low ant i -  
m y c o t i c  ac t iv i ty .  

M a x i m u m  act iv i ty  in the  1 ,3-diacyla ted  imidazo l id ine  
series was achieved at the  C 6 level wi th  1 ,3-d ihexanoyl -  
imidazo l id ine  s t rongly  inh ib i t ing  the  g r o w t h  o f  all four  tes t  
organisms.  The  c o m p o u n d s  above  and  be low the  di- 
h e x a n o y l  in th is  series were m u c h  less effect ive  o n  an  
overal l  basis  in inh ib i t ing  the  g r o w t h  of  these  organisms.  

TABLE I 

A n t i m y c o t i c  Activity of 1,3-Diacyl 
Derivat ives  o f  Imida zo l id ine  and Hexahydropyrimidine 

A n t i m i c r o b i a l  
Ac t iv i ty ,  a 

Microorganism b 

Sample 
No. Compound A B C D 

1 1 , 3 - D i a c e t y l i m i d a  zolidine 
2 1,3-Dibutyrylimidazolidine xx ++ x + 
3 1,3-Dipentanoylimidazolidine 
4 1,3-Dihexanoylimidazolidine ++ ++ ++ ++ 
5 1,3-Diheptanoylimidazolidine -- xx x - 
6 1,3-Dioct anoylimida zolidine - + 
7 1,3-Dinonanoylimidazolidine ++ x x + 
8 1,3-Didecanoylimidazolidine xx x x x 
9 1,3-Dipalmito ylimida zolidine xx - 

10 1,3-Distearoylimidaz olidine xx x x xx 
11 1 , 3 - D i o l e o y l i m i d a z o l i d i n e  xx - x xx 
12 1 , 3 - D i p a l m i t o y l - 4 - m e t h y l i r n i d a z o l i d i n e  
13 1,3-Diacet ylhexahy dr opyrimidine ++ 
14 1,3-Dibutyrylhexahy dropyrimidine ++ 
15 1,3-Dipentanoylhexahydropyrimidine ++ ++ ++ ++ 
16 1,3-Dihexanoylhexahydropyrimidine ++ ++ ++ ++ 
17 1,3-Diheptanoylhexahydropyrimidine ++ ++ + ++ 
18 1,3-Dioctanoylhexahydropyrimidine ++ ++ + ++ 
19 1,3-Dinonanoylhexahydropyrimidine + xx x xx 
2 0  1,3-Didecanoylhexahy dropyrimidine xx x x x 
21 1,3-DipaImitoyihe xahy dr opyrimidine x x x xx 
22 1,3-Diatearoylhexahy dropyrimidine 
23 1,3-Dioleoylhexahy dropyrimidine + 

a++ = The zone o f  inhibi t ion  wa s  at least  0.5 cm b e y o n d  disc or 
cy l inder  area at 1 2 0  hr. + = The z o n e  o f  inhibi t ion  w a s  less than 0 .5  
c m  b e y o n d  disc or cy l inder  area at 1 2 0  hr. x x  = Organism fai led to  
grow on  disc or cy l inder  area at 1 2 0  hr. x = Slight growth on the  
sa turated  disc or cy l inder  area at 1 2 0  hr. -- = N o  inhib i t ion  
d e t e c t a b l e .  

bA, 7'. rubrum; B, M. gypseum; C, A. flavus; D, 7'. violaceum. 
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The 1,3-diacylated hexahydropyrimidines were in general 
more effective than were the members of the imidazolidine 
series, and four of these compounds, the dipentanoyl, 
dihexanoyl, diheptanoyl and dioctanoyl derivatives strongly 
inhibited the growth of all four test organisms. 

It may be noted that all of the imidazolidines screened 
for antimycotic activity in this study were solids and all of 
the very active hexahydropyrimidines were liquids (5). 
Thus, there may have been differences in the ability of the 
compounds tested to dissolve in the agar and diffuse. 
However, such differences do not appear to account for the 
fact that the test results indicate a more general anti- 
mycotic activity in the hexahydropyrimidine series than in 
the imidazolidine series. At the C 9 and Clo levels, for 
example, the compounds in both series exhibit some 
inhibition toward all four organisms. The zones of inhibi- 
tion against both T rubrum and T v iolaceum were greater 
for 1,3-dinonanoylimidazolidine than for the hexahydro- 
pyrimidine analogue. At the C 7 and C 8 levels, on the other 
hand, where solubility would be expected to be greater, the 
imidazolidines showed no detectable inhibition against the 
same two organisms, whereas the hexahydropyrimidine 

analogues exhibited strong inhibition to growth of these 
organisms. 

The tests carried out in this study were screening tests 
against a limited number of organisms. The effective 
inhibition of all of the organisms used by five of the 
compounds indicates that a more thorough investigation is 
warranted and suggests that some of these compounds may 
have potential utility as biostatic additives in commercial 
products. 
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