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ABSTRACT

An efficient and mild technology for the synthesis of (pyrimido[4, 5- €][1,
3, 4]thiadiazin-7-yl)hydrazine compounds was described viathe microwave
assisted cyclocondensation of alkyl-2-phenylhydrazinecarbodithioates as
bi dentate nucleophileswith 5-bromo-2,4-dichloro-6-methyl pyrimidineand
further replacement of chlorine atom of pyrimido[4, 5- €][1, 3, 4]thiadiazin
by hydrazine under microwaveirradiation. These compounds are prepared
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and short reaction times.

INTRODUCTION

Microwave-assisted organic synthess(MAQS) is
anew and quickly developing areain synthetic organic
chemistry, whichisbased on theempirical observation
that some organic reactions proceed much faster and
with higher yieldsunder microwaveirradiationthan con-
ventiona heating. In many cases, thereactionsthat nor-
mally required many hoursat refluxing temperature un-
der classical conditions, could becompleted within sev-
erd minutesor even secondsin amicrowaveoven, even
at comparablereaction temperatures. Whiledifferent
hypotheses were proposed to account for the effect of
microwaves on organic reactions, thereason for such
dramatic accdl eration effectsremainslargely unknown.
Regardlessof theexact origin of themicrowave effect,
itisextremely efficient and applicableto avery broad
range of practical synthess.

Thebiological activitiesof pyrimido[4, 5 €][1, 3,
4]thiadiazines, persuaded usto search for efficient syn-
thetic methodsfor thisclassof heterocyclic compounds,
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which are described as nucleos de anal ogues*2, anti-
inflammatory, hypotensive, diuretic®4, and phosphodi-
esterase inhibitor agents? Previous routesto such a
systeminvolved the heterocyclization of 6-hydrazino-
substituted uracils with isothiocyanates and N-
bromosuccinimide-®!, condensation of 2,4- dichloro-
5- nitro- 6- methyl pyrimidinewith dithizone® viathe
Smilesrearrangement, reaction of thiosemicarbazide
with 4,5-dihal opyrimidines?, cyclocondensation of
thi osemi carbazidewith 5- bromaobarbituric acid® and
condensation of 5-bromo-2-chloro-6-methyl-4-(1-
methylhydrazino) pyrimidinewith carbon disulfideand
akyl halides? or isothiocyanates Previoudly, we de-
scribed the formation of fused™34 thiadiazinesby the
condensation of akyl-2-phenyl hydrazinecarbodithioates
with heterocyclic polyhalides**2. A more efficient
method for achieving such atransformation, would be
thereaction of hydrazinewith 4,6- dichloropyrimidine-
5- carbal dehydeallowing formation of thedesired ring
systeminasinglestep. Suchasmilar transformation
was known for chloroformyl pyridines*¥, and conden-
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sations of hydrazine itself with such pyrimidiny-
|aldehydesand pyrimidinylketoneswere reported419,
and related transformationswere carried out on solid
support to yield pyrimidone products?e.

Such a transformation of 4,6-dichloro-2-
phenyl pyrimidine-5-carba dehyde and phenylhydrazine
proceeding with concomitant displacement of asecond
hydrazine molecul e to form N-[(1,6-diphenyl-7-H-
pyrazolo[4,5-€] pyrimidin-4-ylidene)amino]- anilinewas
reported*”18,

MATERIALAND METHODS

Themelting pointswere recorded on an Electro-
thermal type 9100 melting point gpparatus. 5- Bromo-
2, 4- dichloro- 6- methylpyrimidine was prepared ac-
cording to the published procedure™. Experiments
were carried out in closed vessels of a multimode
Microsynth Milstonelaboratory 900 W Westpointe
microwaveoperatingat 3.67 GHz withaninternal vol-
umeof 0.9 mé. All experiments had good reproduc-
ibility by repeating the experimentsin the same condi-
tions.
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General procedure for the preparation of
pyrimido[4,5-€][1,3,4]thia- diazines3f-h in micro-
waveirradiation

A mixtureof compound 1 (2.5mmoal, 0.61 g), dkyl-
2-phenylhydrazinecarbodithioate 2 (2.5 mmol) and tri-
ethylamine (1mL) inacetonitrile (5mL) wasirradiated
under an microwaveirradiation (3.67 GHz, 300 W).
After the reaction was completed, the mixture was
cool ed to room temperature and then evaporated un-
der reduced pressure. The residue was washed with
water and crystallized from ethanol prior to washing
with light petroleum 40-60 to give products 3f-h.

General procedurefor thereaction of 3a-h with
hydrazine

A mixture of each compound 3a-h (5 mmol) in
ethanol (20 ml) wasirradiated under microwaveirra
diation (3.67 GHz, 300 W) with hydrazine (excess)
until complication of thereaction that monitored with
TLC. After thisstep, The solvent was removed and
the residue was washed with water and then crystal -
lized from ethanol to give products (4a-h) Scheme-
1, TABLE 1.
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Scheme1: General procedurefor thereaction of pyrimido[4,5-€][1,3,4]thiadiazineswith hydrazine

TABLE 1: Pyrimido[4, 5- €][1, 3, 4]thiadiazin-7-yl) hydra-
zinederivatives

Entry R Time(min) Yield (%)
3a CHj 4 88
3b  -CH,-CHj; 3 90
3c  -CH,CH,-CH; 5 85
3d  -CH,-CH,-CH»-CHj3 5 87
3e  CHyCgHs 2 90
3f CH,-CgHs-P-Cl 4 85
3g  CH,CgHs-P-Br 6 82
3h  CH,CgHs-P-NO, 5 80

All the compounds were characterized with the
comparison with our published manuscript{%29,

RESULTSAND DISCUSSION

Our strategy for the synthesis of (pyrimido[4, 5-
€][1, 3, 4]thiadiazin-7-yl)hydrazines4a-h, which are
potentia precursorsfor further heterocyclic systemsis
a hydrazine substitution of the chlorine atom of 3-
akylsulfanyl- 7-Chloro-5-methyl-1-phenyl-1H-
pyrimido[4,5-€]- [ 1,34]thiadiazines 3a-h. Compounds
3a-e was recently prepared™¥ and new compounds
3f-h were prepared by the same procedure. Thestruc-
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tures assigned to compounds 3f-h were substantiated
by spectral data. The'HNMR spectraweredevoid of
thesignals at 6.0 and 9.0 ppm (8) for NH groups of
precursor’s 2f-h and showed further downfield shifts
for aromatic protonsand asignal at 2.35 ppm for the
methyl group of precursor 1 indicating the construction
of athiadiazinering around the 4- and 5-positions of
the pyrimidinering. Further proofscamefromtheir IR
spectra, which lacked the N-H stretching frequencies
of their precursor’s 2f-h and confirm the presence of
the methyl group and the chlorineatom in compounds
3f-h by two stretching frequencies at about 2900 and
850 cmt, respectively. Mass spectra showed the ex-
pected molecular ion peak and thefragmentation pat-
tern indicated theloss of alkylthio groupsfrom com-
pounds 3f-h and 4a-h, whichisin line with the pro-
posed structure as shown in Schemel.

Hence, the condensation of 5-bromo-2,4-dichloro-
6-methylpyrimidine 1 with dkyl-2-phenylhydrazine-
carbodithioates (2f-h) inadkaline acetonitrileafforded a
group of pyrimido[4, 5- €][ 1, 3, 4]thiadiazinederiva-
tives. Orientation of thisreaction wasrecently deter-
mined™24,

CONCLUSION

In conclusion, we described ahighly efficient mi-
crowaveinduced modification of conventiona hegting
procedurefor the preparation of (pyrimido[4, 5- €][ 1,
3, 4]thiadiazin-7-yl)hydrazinethat alowsfor therapid
synthesisof biologicaly important pyrimidinerings. The
advantagesof thisenvironmentaly benign and sefepro-
tocol, included asimpl e reaction set-up, high product
yields, short reactiontime aswell asthe elimination of
side products.
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