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ABSTRACT
2-Hydrazino-4.6-dimclhylpyn'midinc 1)
ph:nyl-l.2.4-ln'azolo[4.3'a]pyrimidinc (4a). Either

readily underwent ring closure with benzoyl chloride to give 5,7-dimethyl-3-
N-benzoyl derivative (2) or the hydrazone (3a) can be used for the formation of
compound 4a. Reaction of compound 1 with acelylacetone gave the pyrazole derivative (6) rather than 1,2,4-triazepine derivative (5).
The pyrrole (8) was the sole product from cyclization of 1 with 2,5- hexanedione. Reaction of compound 1 with carbon disulphide or
ethyl chloroformate gave 1.2 4-triazolo[4,3-a)pyrimidines (9 and 11) respectively. The reaction of thiosemicarbazides (12 a-c) with

ethyl bromoacetate and DCCD was investigated.

INTRODUCTION

Obviously, hydrazine derivatives are versatile
reagents and have been used as synthetic intermediates
for heterocyclic compounds“'s . Recently 6.7 we have
shown the utility of these synthons as precursor for
formation of different heterocycles of biological
interest. In the present study, we concentrated our
investigation on the behaviour of the title reagent in
construction of a variety of new heterocyclic

derivatives.
RESULTS AND DISCUSSION

2-Hydrazino-4,6-dimethylpyrimidine 1 undergoes
ring closure with benzoyl chloride under reflux to give

5,7-dimethyl-3- phenyl-1.2.4-m'azolo[4.3-a]pyrimidinc
4a. The reaction proceeds through N2-benzoylation
followed by thermal cyclization. This N2-benzoyl
derivative 2 was obtained from the reaction of 1 with
benzoyl chloride at 100°C. Dehydrative cyclization of 2
was achieved either by using phosphoryl chloride or by
fusion to form 4a.

e for the synthesis of 4a involved
the reaction of benzaldehyde (4,6-dimcthylpyrimidin-2-
yl)hydrazone 3a with ferric chloride. The formation of
several l,2.4-triazolo[4.3-a]pyrimidinc derivatives (4
b,c) from the hydrazones 3b,c shows the generality of
the reaction pathway (Scheme 1).
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Reaction of compound 1 with acctylacetone offers
(he competition . between either  formation 'of
7-membered 1.2 4-triazcpine derivative 5 or formation
of 5-membered pyrazole derivative 6. The preference
for the latier pathway was shown SSchcmc 2). In
marked contrast, Lancelot el al ® reported the
cyclization of 2-hydrazinopyridine with acetylacetone

to afford pyrido-1,2,4-triazepine derivative. Neither
elemental analysis fior ‘the spectroscopic data could
verify which type of compound ( 5 or 6 ) the product is.

In our investigation, the structure of compound 6 was

established by an unambiguous synthesis.

Thus, treating 2-chloro-4,6-dimethylpyrimidine? )
with 1H-3,5-dimcthylpyrawle“ in pyridine gives 2-
(3,5-dimethylpyrazolo)-4,6-dimethylpyrimidine 6. The

latler was identical.in all respects (mp, ir and 1Hnmr
data) with the outcome of the cyclization of compound |

with acetylacetone.

On the other hand, reaction of I wiy
2.5-hexancdione affords the pyrmole derivative 8. Thjs
reaction pathway has a good literature precedent(1-13)

Furthermore, refluxing 1 with carbon disulphide in
alcoholic potassium hydroxide afforded 5,7-dimethy)
-1.2,4-lriazolo[4.3-a]pyrimidine-3--Lhion'e 9, while with
ethyl chloroformate did - not permit isolation of
5.7-dimcthyl-1.2,4—'triazolo[4,3oa] pyrimidin-3-one 11.
Instead, 2-ethoxycarbonyl-(4,6- dimethylpyrimidin-2-
yhhydrazine 10 was isolated. Stirring of compound 10
with 2 M NaOH eliminates a molecule of alcohol giving
the cyclized product 11 (Scheme 3). '
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(15 a-c) (Scheme 4).
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EXPERIMENTAL was refluxed for 2 h. The separated solid was filtered

. Melting points were uncorrected, SMPy
melting point apparatus Microanalysis: Microanalytical
Center, Cairo University; IR spectra (KBr): Shimadzu
IR 435: THNMR spectra [DMSO (dg)] Jeol Fx 90 Q 90

MHz.
Synthesis of the compounds:

drazino-4,6-dimethylpyrimi-
dard procedure’ "~ .

-2-yl)hydrazine(2):

General

The intermediate 2-hy
dine 1 was prepared by a stan

2-Benzoyl-1-(4,6-dimelhylpyrimidiu

A mixture of compound 1 (0.3g) and benzoyl
chloride (5ml) was heated on a water bath for 5 h. The
solid product thus obtained, was filtered, washed with
benzene and crystallized from CZHSOH to give
compound 2 in 90% yield; m.p 125-127°C; IR (cm™)):
3180 (NH), 1660 (C=0). Analysis: Cj3Hj aN40O
(242.27); Calcd.: % C, 64.44; % H, 5.82; % N, 23.12;
Found: % C, 64.2; % H, 5.6, % N, 23.0.

Benzaldehyde /or substilutedbenzaldehyde(4,6-dimet-
hylpyrimi-din-2-yl hydrazones (3a-c):

A solution of the appropriate benzaldehyde (0.004
mol) and compound 1 (0.004 mol) in C2H50H (10 ml)

)

and crystallized from C,HsOH o give (3a-c).

Compoud (3a) : yield 81%, m.p, 155-157°C. IR (em™1):
3220, 3200 (NH); 1620 (C=N). [HNMR (8ppm): 2.1 (s,
6H, 2CH3)'. 6.3 (s, 1H, N=CH); 6.9-7.9 (m, 6H, Ar-H).
Analysis: Cy3H4N4 (226.27); Caled.: % C, 69.00; %
H, 6.23; % N, 24.76; Found: % C, 69.2; & H 6.4; & N,
24.6.

Com?ound (3b) : yield 70%, m.p. 178-180°C; IR
(em™l): 3300, 3180 (NH); 1610 (C=N). 'HNMR
(8ppm): 2.0 (s, 6H, 2CH3); 3.45 (s, 3H, OCH3): 625 (s,
1H, N=CH): 6.6-7.75 (m, 5H, Ar-H). Analysis:
C4Hy N4 (256.3); Caled.: % C, 65.60; % H, 6.29; &
N, 21.86. Found: % C, 65.3: ¢ H,6.3; % N, 21.8.

Compound (3¢) : yield 65%, m.p. 158-160°C. IR
(cml): 3210, 3180 (NH); 1620 (C=N). THNMR
(Sppm): 2.1 (s, 6H, 2CH3); 6.3 (s, 1H, N=CH); 6.8-7.85
(m, 5H, Ar-H). Analysis: C]3H13C1N 4 (260.7); Calcd.:
% C, 59.88; % H, 5.0; % N, 21.49; Found % C, 39.8; %
H,5.0; % N, 214.

5,7-Dimethyl-3-aryl 1,2,4-triazolo[4,3-a]pyrimidines

(4a-c):
Method A: A mixture of compound 2 (0.5 g), dry
xylene (Sml) and POCl5 (Iml) was refluxed for 8 h. The
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cooled reaction mixture was diluted with petroleumn
ether (bp. 60-80°C) and the supernatant liquid decanted,
The residue was dissolved in H;0, neutralized with
NH4OH and the precipitated solid was filtered off and
crystallized from CoHsOH 1o give (4a) in 407 yield,
mp. 170-172°C; IR (cm™')y: (No NH band), 2920
(alhiphatic CH); 1620 (C=N), "HNMR (Bppm). 2.72 (s,
3H, CH3), 2.96 (s, 3H, CH3), 7.44-%.44 (m, GH, Ar-H).
Analysis: CyqH 9Ny (224.25); Caled.: % C, 69.62; %
H.5.39. % N, 25.00; Found: % C,70.0, % H,5.%, % N,
23.1.

Method B: Compound 2 (1.0 g) was heated at
130°C for 15 min on a sznd bath, The solid mass was
extracted with henzene - petroleumn ether (bp 60 - 20°)
mixture. The extract was concentrated, and the
separated solid was recrystallized from CoH<OH to give
4a in 307 yield, with m.p. 170-172°C.

Method C: Compound 1 (1.0 gj was refluxed with
benzoyl chorive (10 mly for 5 h. Excess benzoyl
chlonide was distilled off under reduced pressure and
the residue washed with hot petroleum cther (bp
60-30°C). The product was collected and crystailized
from C,HsOH to give 4a in 32% yicld and m.p.
170-172°C.

Method D: A mixture of the zpproprizte hydrazone
(3a-c) (0.06G1 mol), anhydrous FeCly (0.5g) and triethyl
orthoacetate (0.5 ml) in CoHOH (10 ml) was heated
under reflux for 8 h The solution was filtered,
concentrated and Hy0O was added dropwise. The
precipitated solid was filtered and crystallized from
CoHgOH to give (4a-c).

Compound (4a) : yield 69% and m.p. 170-172°C.

Comnound (4b) : yiled 65%, m.p. 21%-220°C; IR
(em™ 1) (No NH band); 2920 (C-H aliphatic); 1610
(C=N). VHNMR (bppm): 2.6 (5. 3H, CHy, 24 (3, 3H,
CHiy). 3.8 (s, 3H, OCHz), 6.7 (s, 1H. ATH), 69643
(m. 4H, Ar-H). Analysis: Cy4H 4Nz0 (254,3);, Caled.:
% C. 66.12; % H, 5.54; % N, 22.0, Found: % C, 660,
% H.,5.3: % N, 22.0.

Compound 4c: yield 607%. m.p. '2/42’244‘(:; 17 (e I‘);
(no NH band);, 2920 (C-H a'hphar.tr.)', 1610 (C=N),
THrMR (Bppmy: 2.5 (5, 3H, CH3y 27 (5, 3H, CHg),
6.5 (s, 1H, Ar-Hy, 7080 (m, 4}'{. Ar-H). Analysis:
C,]H“CIN’A (25%.74); Caled.. % C,60.34, % H: 4.24;
4 N,21.65. Found: %C, £0.0,% H, 4.1, %N, 21.5,

2-(3 S-Dimethjlpyramlo)-4,6—dlmelhylpyr1mldlne (6):

\ethod A: Compound 1 (10 ) and acetylacstune
(0.7 miy in CyHsOH (50 mlj with a few drops of
CHACOOH were reflured for 6 1 The reaction mixture
was concenirated to obtain compound 6; yield 407,
m.p. 60-62°C. VHNME (Zppay. 2.2 (5, 3H, CHy), 24
(s, GH. 2CH3), 2.5 (s, 3H, CHa); 6.1 (3, 18, pyrazoley:
2.2 (s, 1H. pyrimidine). Anzlysis: Cy H N4 (292.25);
- Caled.: % C, 6532, 9% K, T0,% N, 271,70 Found % o,
650, % H.7.2,% N, 27.5.

Method B: 2-Chloto-4 G-dimetbylpyrimidine 7 9,
(0001 moly and 3,5-dimethy- VHpyrzmle " (14,
mol) in absolute CoHeOH (20 mly with a few deogs o
pyridine were refluzed for 6 h, The reaction suirsue,
was concentraled o obtain compound 6 in 1% vy
and m.p. 60-62'C.

2-[(2,5-Dimethylpyrrolo)
idine (5) :

A minture of compound 1 (0004 md) 2
2.5-hexanedione (0004 moly in glacizl CHyCOOE
(5mlj was stirred al room tempersture overnight, O
dilution with Hy0, the separated solid was filtered «ff
and recrystallized from CHAOH o give compound 8 iz
15% yield; m.p 157-154"C; 1Pfcr! ); 3200) (XK, 2920
(CH4), 1610 (C=N), JHNMER (Bppmy. 206 (, 68
2CH4, of pyrrole), 2.2 (s, 68, 2CHy of pyrimidine), 52
(s, 2H, pymole), 646 (s, 1H, pyrimidine), 9.2 (3, 14,
NH). Anzlysis, CygHyehiy (21627), Caled: % C,
66.63; %H, 1.45; % N, 25.90, Found: % C, 66.%, % H,
7.1; %N, 25.5.

amino|-4,6-dimethylpyrim

5,7-Dimethyl-1,2,4-triazslo[4, 3-a]pyrimidine-3-thione
(9):

£ minture of compound 1 (0.3 g), CHHsOH (20 ml),
KOH (0.1 z) and CS; (1ml) was refluxed for 5 h, The
rezction  mixture  was  filtered, concentrated  znd
neutralized with CH,COOH. The precipitaed product
was crystzllized from CHHsOH o give 9 in yicld
(%4%y and m.p. YA-302°C; IR (cme1): 3110 (NB), 1240
(C=5), 161HC=N) Anzlysis: CqHgN4S (140.22),
Cazled.: % C, 46.65, 7H, 447, 728, 31.0%;, Found : 2.C,
46.6, %H, 4.4, %1, 31.0,

2-Ethoxycarbonyl-1- (4,6-dimethylpyrimidin-2-5l) hy-
drazine (10):

A mixture of 1 (0.3 g) and ethyl chloroformate (3
mnl) was heated in pyridine (20 ml)j on a water bath for %
h. The reaction mixture was cooled zand zcidified with
dilute  CH,COOH. The precipitated  soild  was
crystallized from CoHsOH 1 give 10 in 607 yield and
m.p. V42-144°C; IR (cmrl): 3320, 3220 (NH), 1745
(C=0y, Anzlysiv CyH 40404 (210.22); Caled.: % C,
SLAY, % K, 6,71, % 1, 26.65; Found 1% C, 51,2, % H,
6.5, % N, 26,1,

5,7-Dimethyl-1,2,4-triazolo[4,3-alpyrimidin-3-one(11):

To a solution of compound 10 (0.3g) in CoHOH
(10 ml), wzs wided 2M NaOH (4ml) and the mixture
was, stirred at room vempersture for one h, The solution
was diluted with HyO (30 ml) and neutralized 1o litmys
with dil HCL, Tre precipitated olid was collected.
washed with HyO and crystallized from CoH4OH ¥
give 13 in S0, ‘yield; m.p. 155-157°C; 1R (em y: 319
(NiH), 1710 (C=0), Analysiv: CH M0 (164,160
Caled; % C, 5123, % H, 491, % N, 34,13, Found: %
C.500 % W, 5.0, % N, 34 4,
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I-(-l.o-Dlmr!hy!p_vrhnidin-2-_)'1)-4—.vubslitufcd thiosemic
-arbazides (12 a-c):

A mixture of compound 1 (0,001 mol) and the
appropriate iso- (hiocyanate (0,001 mol) in CH5OH
(10 ml) was refluxed for one h. On cooling, the
separated  soild was  filtered and - crystallized  from
CaligOH ta give 12 n-c,

Compound (12a) : Yield 86%, m.p. 195-197°C; IR
(em M 3300, 3200 (NH), 1600 (C=N), 1340 (C=S).
THNMR (dppm): 2.6 (s, 6H, 2CHjy), 6.96 (s, [H,
pyrimidine), 7.68-8.00 (m, SH, Ar-H), 8.2-8.4(s, 2H,
NH-NH), 9.2 (s, TH, NH), Analysis: Cy 3l sNgS
(273.34); Caled.: % C, 57.11; % H, 5.5; % N, 25.61;
Found: % C, 57.3; % H, 5.6; %N, 25.7.

Compound (12b) @ Yield 83%, m.p 229-231°C. IR
(em): 3250, 3160 (NN), 1335 (C=S). 'HNMR (5
ppm): 2.52 (s, 6H, 2CH,), 3.10 (s, 3H, N-CH3y), 6.96 (s,
TH, pydmidine), 7.68-8.00 (s, 2H, NI[-N!I;;). B.68 (s,
1H, NH). Analysis: CgH)3NsS (211.27); Caled.: %, C,

45.50; % H, 6.20; % N, 33.1, Found: % C, 45.3; H, 6.3;
%N, 330

Cnmlmuml (12¢) : Yield 81%, m.p. 231- 233°C. IR
(em ') 3320, 3290 (NH), 1340 (C=S). 'HNMR
(Sppm): 2.56 (s, 61, 2CHy), 4.5 (dd, 2H, N-CH,), 5,36
« 5.56 (m, 21, =CHy), 5.92-6.4 (m, 1H, CH=), 6.88 (s,
I, pyrimidine), 8.3-8.5(s, 21, NH-NH,) 8.8 (s, 1H,
NH), Analysis: C1oH|sNgS (237.3); Caled.: %C, 50.6;

":» v %o L b " .
?:(:j‘.‘b.ﬂ. %N, 29.5; Found: % C, 50.3; %11, 6.7; % N,

I'V-.(./,.a “Dimethylpyrimidin-2-yl)-N'[3-phenyl-4-oxo-th-
tazolidin-2- ylidene) hydrazine (13);

Method A: A mixture of 12a

i (0.001 mal),
}},’3}‘3}?‘?‘* (0.001 mol) and fused CH3COONa
for . ;“ )'ll‘ln dry absolute CoHsOH (20ml) was heated
\'ilcc;1|11l'() 'Z.C‘X.L'L‘SS s:‘olvcnl was cvaporated under
e B o ilution with H,0, the precipitated solid
e ttered and erystallized from C.H.OH to give
compound 13 in vie 2.5
(em*1): 3200 (N1 yield (79%); m.p. “202-204°C; IR
Crell N ]}N!l). 1750 (C=0), 1640 (C=N), Analysis,
.7}]\‘} 1SNSOS (313,36); Caled.: % C, 57.49; %H, 4.82;
oN, 22,35 Found % C, 57.2; %H, 5.0, % N, 22.5.

Method RB: A mixture
and NaO)3 ©.23
CHOH)  wg
BiCH
mixqy

of compound 12a (0.01 mol)
B Na metal in 10 ml dry absolute
COOEL (0 (I)l;“‘t'(l with  stirring  for 2 Iy
6 Was heata mol) was then added and the

reated for S hoand the excess solvent was

EViporate

'"“"il’illmcld""d;-r vaccum, On dilution with H,0, the
soli C filler i

C)Hy 4 was fillered and crystallized [rom

0 ¥} L B
oy H 1o give 134y 00% yield and m.p. 202-204°C.
“Lheny
hydr ";) laming.s. ~0X0-(4, 6-cdintesh yipyrimidin-2-yl)-6-
Jaro-1.3,4 thiadiazine (14): ’ '

f\ Mixtire
BCH,coop
refluxed

l of compound 120 (0.001 mol) and
for o .(().l)'()l mol) in cone. HCL (10 ml) was
e h. The separated solid after cooling wis

ISSN 1110-5089

filtered and crystallized from C,HsOH to give
compound 14 in 40% yicld and m.p. 148-150°C
(decomp.); IR (emy: 3390 (NH); 1745 (C=0); 1670
(C=N). THNMR (5 ppm): 2.5 (s, 6H, 2CH,); 2.7 (s, 3H,
CHa); 4.3 (s, 2H, CHy); 6.9-7.9 (m, 6H, Ar-H); 9.75 (s,
IH, NH). Analysis: C;5H;Cl N5OS (349.9); Calcd.: %
C, 51.48; % H, 4.60; N, 20.00; Found: % C, 51.5; %H,
4.7; %N, 20.2. :

3-Substitutedamino-5,7-dimethyl-1,2,4-triazolo[ 4‘,3-a J-
pyrimidine (15 a-c):

A mixture of compoud 12 a-c (0.001 mol) and
DCCD (0.001 mol) in toluenc (10 ml) was refluxed for
5 h, The reaction mixture was cooled and the separated
solid was filtered and crystallized from toluene (o give
150-¢,

Compound 15a: yicld, 88%; m.p. 170 - 172°C; IR
(cm!): 3250 (NH). JHNMR (8 ppm): 2.72 (s, 6H,
2CHj3), 7.12-7.52 (m, 6H, Ar-H), 8.88 (s, 1H, NH).
Analysis: C1aH3N5 (239.3); Caled.: % C, 65.25;% H,
5.47; % N, 29.27; Found: % C, 65.0; % H, 6.0; % N,
29.3.

Compound 15b: yicld 85%; m.p. 272-274°C; IR (em-1):
3310 (NH). |HNMR (8ppm): 2.6 (s, 6H, 2CH3), 3.6 (s,
3H, NCHjy), 7.0 (s, 1H, pyrimidine), 8.2 (s, 1H, NH).
Analysis CgHNs (177.2): Caled.: % C, 54.22; % H,
6.25; % N, 39.5%, Found: % C, 54.2; %H, 6.0; % N,
39.5. :

Compound 15¢ : yield 80%; m.p. 210-212°C; IR em-1):
3300 (NH). Analysis CjgH3Ns (203.24) : Caled.: % o
59.10; % H, 6.44; % N, 34.46; Found: % C, 59.0; % H,

6.2; % N, 34.2.
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