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The corresponding ylidene,  azomethine,  and azo der ivat ives  of 2 ,3 ,5 ,8(1)- te t rahydroimidazo 
[1 ,2-a]pyr imidine-2,5-dione were synthesized by react ion of 7 -methy l -  and 6 - b r o m o - 7 -  
methyl-2 ,3 ,5 ,8  (1)- te t rahydroim idazo [1 ,2-a]pyr imidine-  2, 5-dione s with aldehyde s, ins atin, 
a romat ic  n i t roso  compounds, and arenediazonium sal ts .  Ylidene der ivat ives  of 7-methyl -  
2,3,5,8 (1)- te t rahydroimidazo [1 ,2-a]pyr imidine-2,5-dione were  also obtained by re action of 
2 - a m i n o - 4 - m e t h y l - 6 - o x o - l , 6 - d i h y d r o - l - p y r i m i d y l a c e t i c  acid with carbonyl  compounds. 

In o r de r  to s ea r ch  for  biologically active compounds, we investigated the react ions  of 2,3,5,8(1)- 
t e t rahydro imidazo[1 ,2-a ]pyr imid ine-2 ,5-d iones  [1 ] with carbonyl  compounds {aldehydes and isatin), n i t roso 
compounds, and diazonium salts  at the active methylene grouping located between the two e l ec t ron -accep to r  
groups,  just as was previous ly  done for  s imi l a r  s t ruc tu res  (for example,  see [2]). 

It was found that 7 -methy l -  and 6-bromo-7-methy l -2 ,3 ,5 ,8 (1) - te t rahydro imidazo[1 ,2-a ]pyr imid i~9-  
2,5-diones (I, II) readi ly  r eac t  with aliphatic,  a l ipha t ic -a romat ic ,  a romat ic ,  and he te rocyc l ic  aldehydes,  
as well as isatin, on heating in ethanol in the p resence  of a ca ta lys t  (piperidine) o r  in glacial acet ic  acid 
in the p resence  of anhydrous sodium acetate  to give ylidene der iva t ives  (IV-XXI, Table 1). 

Ylidene der ivat ives  (VIII, XIII, XV, and XVI) were  also obtained by react ion of 2 -amino-4 -me thy l -6 -  
o x o - l , 6 - d i h y d r o - l - p y r i m i d y l a c e t i c  acid (III) [1] with aldehydes (by heating in glacial  acetic acid in the p r e s -  
ence of anhydrous sodium acetate) .  

An azomethine der ivat ive (XXII) was obtained by reac t ion  of I with ni t rosodimethylani l ine  in ethanol, 
while diazo coupling products  (XXIII-XXVI) were formed with arenediazonium salts  (best of all with a r ene -  
diazonium te t ra f luorobora tes )  in glacial  acet ic  acid or  wate r  in the p resence  of an equimolecular  amount 
of alkali.  

The s t ruc tu re s  of IV-XXVI were conf i rmed by the i r  IR spec t ra ,  which contain distinct absorpt ion 
bands of CO and NH groups at 1640-1765 and 3080-3400 cm -1, respec t ive ly .  
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A large number of the synthesized substances are inactive with respect to Oram-negative and Gram- 
positive mic roo rgan i sms ,  and only V, XVI, XVIII, and XXIV suppress  the growth of Staphyloccoccus aureus  
and Escher ich ia  coli ,  Salmonella typhosa,  and the dysentery  bacil lus in 1 : 2000 and 1 : 4000 cul tures .  
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TABLE 1. Ylidene (IV-XXI), Azometh ine  (XXII), and Azo  Der ivat ives  
(XXIII-XXVD of  2,3,5,8(1)-Tetrahydroimidazo[1,2-a]pyrimidine-2,5- 
dione 

Com- 
pound 

! Found, % Calc., % Yield, 
R, ~P,  gmpir ical formula  c I H I  N C H N % 

IV 1 Citral  residue 

V I C~H4CH=CH 
VI p- (CHa)~CHCsH~ 

;V:II!;:;:~s6HI 

IX~ o-CH3OCsH4 
X p-CHaOC~H~ 

XI p-BrCsH4 
XII 2-HO--5-BrCsHa 

XIIIlp-  (CHs) ~NCsH4 
XIVlp- (C2Hs) ~NCsH4 

XV l o-OeNC~H4 

XVI p-O~NCsH4 

XVII i 2-Furyl 
XVIII  I C i ~ a l  residue 

XXI Isatin residue 

XXII!p- (CHa)eNC6H4N 

XXIII  H, C~HsN=N 

XXIVI H, p-CHaOC~H~N=N 
XXV~ H, p-BrCsH4,N=N 

H 

H 
H 

H 

H 

H 

H 

ii 
IH 

XXVI H. p-H~NSO~CsH4,N=N I H 

] I I [ 2 67i 43f8 !90 C~TH21NaO2 li67'8] 7,0:14 1 
, I [ 

C sH 3N~O2,0,5H20 ]668 4,7 14 9 66,7 4,9 14,6f 90 
CI7HITNsO2 !69 3 6,1 14 2 69,1 5,8 14,2 83 

I ! I I i 
CI4H NaOa.05H20 60,0 4,3i152604 4,415,1' 56 

ClsH,~N303.0,SH~O 161,6! 4,8 14,4 61,6 4,814,41 86 
CIsHL~N~Oa 163,5 4,8 14 6 63,6 4,6 14,8, 64 
CI4HloBrN30~ a , '510 34 t3"1'506'30:127 68 

D ~ , , i  , '  , , ,  ' 5 Cl4HloBr, NaO2-HeO 46,0 3,4111,4459 33 1151 7 
ClsHIsN402 64,5' 5 6' 19 1164,9' 5 4[ 18,9 83--87 
C 8H2~N402 67,0 6,1 169'.66,7 6,2117,3 40 
CI4HI,N404 156 41 3'0i 18'9 56'41 3 3 18'8 I 43 

CI4HIoN404 H20 53.4 ! 3 5 18 0153.2 3.8 17.7 80--93 

I I ' i  , q 
C12HgNaO3 ^ 59,2! 4,1i17,5i59,3 i 3,7117,31 81 
C17H2oBrN~O2 ~ - -  --:10 7 - -  - -  11,1 73 

ClsHl2BrN302 d 53,6 3,3 1114 53,6 3,4111,71 83 
C 4H 0BrN3Oz 508:33 13 11506 301127 96 

CIsHIoN4Oa ]60,7~ 3,51 - -  161,2] 3:4 - 30 

ClsHlsN~O~ 60,4 5,0 i - -  60,0[ 5,1 2-- 304098 
CsH NsO~ 58,2 41 26,358,( 4,1 6,1 - -  

[ 
5 44234163 09 C 4HI~,N~O2 ~- 156,0' 4,5 23,7156, , �9 , - -  

C ~H~oBrN~O~ ~ 44 9' 3,0 20,444,8 2,9 20,1 46 
CIaH~NsO4Sg 44,71 3,8 24,5.44,8 3,5 24,1 63--69 

aFound: Br 23.5%. Calculated: Br 24.0%. bFound: Br 22.9%. 
Calculated: Br 23.0%. CFound: Br 20.8%. Calculated: Br 2t.1%. 
dFound: Br 22.0%. Calculated: Br 22.3%. eFound: Br 23.9%. 
Calculated: Br 24.1%. fFound: Br 22.8%. Calculated: Br 23.0%. 
gFound: S 9.4%. Calculated: S 9.2%. 

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

Ylidene Der ivat ives  of  2 ,3 ,5 ,8 (1 ) -Te trahydro imidazo [1 ,2 -a ]pyr imid ine -2 ,5 -d iones  (IV-XXI, Table 1). 
A) A 0 . 0 1 - 0 . 0 1 1 - m o l e  sample  of the aldehyde and anhydrous sodium acetate  (in amounts  equal to  the weight 
of  I or  II) were  added to a solut ion of  0.01 m o l e  of  I or  II in 10-15 ml  of  g lacial  acet ic  acid, and the m i x -  
ture was  ref luxed for 1-3 h. It was  then cooled,  and 40-50 m l  of  water  anda20% s o l u t i o n o f s o d i u m h y d r o x -  
[de w e r e  added to pH 5-6 .  The resul t ing  precipitate  was removed  by f i l tration and washed with water  
to give IV-XIV and XVI-XX. 

B) A 1 .47-g  (0.01 mole)  sample  of  isat in and two to three  drops of piper[dine were  added to a s u s -  
pens ion of 1.65 g (0.01 mole )  of  I in 60 m l  of  absolute ethanol ,  and the mixture  was  refluxed for 40 h. It 
was then cooled,  and t h e p r e c i p i t a t e  was  removed  by f i l trat ion and washed s u c c e s s i v e l y  with hot water  and 
ethanol .  The y ie ld  of  XXI was  0.88 g (30%). 

C) A 0 . 0 1 - 0 . 0 1 1 - m o l e  sample  of  the aldehyde was added to a mixture  of  1.83 g (0.01 mole)  of  Ill and 
1.83 g of  anhydrous sodium acetate  in 10-15 m l  of g lac ia l  acet ic  acid, and the mixture  was refluxed for 
1-3 h and worked up as in exper iment  A. The y ie lds  of  VIII, XIII, XV, and XVI were  59, 83, 43, and 80%, 
re spect ive ly .  

Compounds VI, X, XI, XV, and XX were  p a l e - y e l l o w  crys ta l l ine  subs tances ,  IV, V, VII-IX, XII, and 
XVI-XIX were  ye l low crys ta l l ine  subs tances ,  XIII and XIV were  orange crys ta l l ine  substances ,  and XXI 
was  a red crysta l l ine  substance;  they were  purified for analys i s  by crys ta l l i za t ion  from 80%acetic acid 
(IV), DMFA (V, VI,VIII, IX, XI-XIII, and XVIII-XIX), DMFA - m e t h a n o l  (1 : 1) (VII), g lacial  acet ic  acid (X, XIV),, 
o r  D M F A - - w a t e r  (2 : 1) (XV, XVI, and XX). 
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3-  (p- Dimethylaminophenyl)  az omethino-  7-methyl -2 ,3 ,5 ,8  (1) - te t rahydroim idazo [1,2-a]pyrim idine-2, 5- 
dione (XXII, Table 1). A 1.5-g (0.01 mole) sample  of p -n i t rosodimethylan i l ine  and two to th ree  drops  of 
piperidine were  added to a suspension of 1.65 g (0.01 mole) of I in 40 m l  of absolute ethanol,  and the m i x -  
ture  was ref luxed for  15 h. The solvent was then evapora ted ,  and the residue was washed with e ther .  The 
yield of XXII, which was obtained as brown c r y s t a l s  with mp 189-191 ~ (dec., by reprec ip i ta t ion  f rom DMFA 
by the addition of water) ,  was 1.2 g (40%). 

3 -Ary lazo -7 -me thy l -2 ,3 ,5 ,8 (1 ) - t e t r ahydro imidazo [1 ,2 -a ]py r imid ine -2 ,5 -d iones  (XXIII-XXVI, Table 1). 
A) A mix tu re  of 1.65 g (0.01 mole) of I, 1.7 g of anhydrous sodium aceta te ,  and 0.011 mole of arenediazonium 
te t r a f luo robora t e  in 15-20 ml  of glacia l  acet ic  acid was heated on a bo i l ing-wate r  bath for  20-30 min, a f t e r  
which it was diluted with 50-60 ml  of water ,  and the resul t ing  prec ip i ta te  was r emoved  by f i l t ra t ion and 
washed success ive ly  with wa te r  and methanol  to give XXIII-XXVI. 

B) A 0.011-mole sample  of the arenediazonium te t r a f luo robora te  was added to a solution of 1.65 g 
(0.01 mole) of I and 0.4 g (0.01 mole) of sodium hydroxide in 20-30 ml  of water ,  and the mix tu re  was a l -  
lowed to stand at room t e m p e r a t u r e  for  1.5-2 h. Water  (50-60 ml) was added to it, and the resul t ing p r e -  
cipitate was r emoved  by f i l t ra t ion and washed with wa te r  and methanol .  The yields of XXIII, XXIV, and 
X X V  were  98, 99, and 69%, re spec t ive ly .  

Compounds XXIII and XXVI were  yellow crys ta l l ine  subs tances ,  while XXIV and XXV were  orange 
c rys ta l l ine  subs tances ;  they were purif ied for  analys is  by c rys ta l l i za t ion  f rom 809~ acet ic  acid (XXIII), 
g lac ia l  acet ic  acid (XXIV and XXV), o r  D M F A -  wa te r  (4:1) (XXVI). 
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