CHAPTER II

HISTORICAL
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6,7-tetrahydro nﬁg

exerted a significant eff ag mst leukemia, melanoma

nz \\ 1m1no)—4 6-diketo-4,5,
3-methylisothiazole (II)

B-16, Ehrlich caré ometh-Kellmer lymphoma (13).
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Isothiazolopyrimidine (I11) show some cvtotoxic

effect in tumor cell (7).

2.
e (iII) have'been_reported
to possess poten ﬁﬁﬁéﬁ4$£ tivity (7).
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3 (D1subst1tuted) ami -1sothiazolo [3,4-d]

pyrm,ﬂ%‘i}Wﬂﬁeﬂ Ejg?lm to be useful as

sedat1JU (8).
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dihydroisothiazolo [5,4-d]

pyvrimidine pic and hypnotic sedative

effects (97 : Y]
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Isothiazolo [3,4-d] pyrimidines (VI) are

useful as sedatives (10).
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4. 31uret1c act1v1ty

ﬂ Y AN BRI Foresnsoioes conr

h ve n qiorted t6 exert diuretic actavity (11).
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0 NHR,

o ’\\\\ , CHoPh, (CHg)gOMe,

CHg J4OE! ‘ 30CHMe,

or
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Cyclic Nucleotide Phosphod1esterase Inhibiting
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Isothiazolo [3,4-d] pyrimidine (VI) (10),
(VIII) (14) havé been reported to have adenosine-3,5-

cyclicphosphatephosphodiesterase inhibiting activity.
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Sevefad aminoisothiazolopyrimidine derivatives

such as %uﬂylm&lmim&’l}ﬂﬁiazolo [5,4-d]
pyrimidine-4,6-diones (¥5,16) ; B37-dimethyd#3-[2,3,6-

LN I HRN AN L) 8 eroev1-o-

D-gludopyranosylaminoisothiazolo [3,4-d] pyrimidine-4,6-

tri-

dione (17,18) were synthesized as the nucleoside analog.'
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synthesis of Isothiazolo [3,4-d] pyrimidine Ring

Many isothiazolo [3,4-d] pyrimidine derivatives
have been synthesized in many laboratories for years. All
of them were carried out via either aminouracil or

isothiazole ring intermediate.

b i

isothiézolo‘iaj!"j/* \§\\\\ derivatives by the

reaction of 13 dracil  {X) with isothiocvanate
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Ry = H, Pr § Beg = Me, Bu ; Rg = H, 802C6H4-Me-4, COOEt
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Later, they prepared some more
isothiazolopyrimidine derivatives by cyclizing XII with
sulfuric acid to give XIII which may be accompanied by

hydrolysis of Ry (11}.
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Furukawa et al also used this procedure to

prepared some derivatives of isothiazolo [3,4-d)

pyrimidine XIV (10), XV (14).
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Ry = H, alkyl, aryl, benzyl
Rg = H, alkyl
Rq = alkyl, aryi, benzyl
Rq = alkvl

17



18
Okuda and coworkers (20) prepared 3-methyl-
thioisothiazolo [3,4-d] pyrimidine-4,6-(5H,7H)-diones
(XVI) by treatment of 6-aminouracil with carbon disulphide
and dimethyl sulphate in the presence of alkaii. The
methyl-6-aminouracil-5-dithiocarboxylates obtained were

reacted with iodine in dimethyl sulfoxide to give XVI in

good yields.
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1soth1azolo [3,4-d] pyr1m1dines in one- step by the

reaction of 6-aminouracil and Vilsmeier reagents.
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6-amino-1,3-diethyluracil (XVII) reacted with

dimethylformamide-thionyl chloride to afford 5,7-diethyil-
3-dimethylaminoisothiazolo [3,4-d] pyrimidine-4,6-(5H,7H)-

dione (XVIII) and three minor progucts (XIX, XX, XXI).
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2. Azole approach

3-methyl-4-aminoisothiazolo [3,4-d] pyrimidine
(XXII) is the first isothiazolo [3,4-d] pyrimidine
reported by Hartku K. and Peohkar L.(22). It was carried

out by the reaction of 3-amino-4-cyano-5-methylisothiazole

HSCZO ne C‘\
NC N

(XXIII)
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Recently, Akarapanichkorn S.(23) has synthesized

many isothiazolo [3,4-d] pyrimidine derivatives (XXV)
using 3,5-diaminoisothiazole (XXIV) to react with

isothiocyanate derivatives.
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¢, R=CHg, Rl = Ph

a, R = Ph ’ CH3
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Of methods described above, the last method

seems to correlate with our procedure in thalt the
compounds obtained can be modified to yield target
products. Since it has been known that in pyrimidine
derivatives, the mercapto group is the most versatile for

use in further transformation in its ability to undergo

certain replaceme (24). It is synthetically

comparable to 2N substitutent, but it
also has ce his respect, for the
mercapto c Yy prepared, are more
‘controllabl ns and more stable in
storage. ituted-3-(substituted)
\:5 ine-4-one-6(7H)-thione

substituting functional

group) were firsti .  These compounds can be

—

yi}.n . svur , s ‘ ninoisothiazoles
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2) Synthesis of isothiazolo [3,4-d]

pvrimidines
H,N COOEt o NHR
R
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Derivatizati SQEhiz midine Derivatives
A sulph1de of Isothiazolo

‘f at the methylthio

functional {ﬂoup’ on
some g es, react with
nucleoﬂﬁﬂjﬁm t{g jra%ondmg substituted
p 3 5 Tthylthio—S-— |
(sqbst:.tu ecﬁ m mﬂt f'm idine-4-one,

an intermediate for further transformation to the target

(e he ero’cymic rings, as well as

compounds, were then synthesized.

Methylthiocether compounds can be prepared by

direct methylation to the thio functional group. It can



24
be accomplished by treating with methyl iodide, methyl

hydrogen sulphate or dimethyl sulphate under alkali
condition (25, 26, 27).

(XXIX)
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vield (25) and cheaper (28) than the alkyl halide, it is

also the convenient reagent for S-methylation.
Therefore, dimethyl sulphate in sodium hydroxide
solution was chosen to methylate the thio group in the

isothiazolopyrimidine derivatives.
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B. Replacement of Methylthio Substitutents by

Hydroxyl Group_

The reactive methyl sulphide of isothiazolo-
pyrimidine derivatives obtained was acid hydrolysed to
replace the methylthio group with hydroxyl group. The

L J’jp reaction of both organic
‘/A;ein water effects a

thw compound, hydrogen
\\:\:i:;; other (25).

ve been reported to be

term hydrolysis is
and inorganic
double decompo

going to a c

cleaved smo gr‘(:' cid nn \. and yield the oxygen

o

analogs. ig ’jgﬁﬁi‘% h l“g“ elaborated into an
14 . a’ 1 ! r
elegant tool, irvolJWJih“ mation of the carboxymethyl
s t; A '

the thiol (XXXII) with

sulphide by reakll : 2
chloroacet ci cid clevage. The
volatile taff“ “ . Jffnated and excellent

vield of tﬁn oxygen analog (XJ}IV) obtained. The
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N ‘/\j CICHZCOOH _ s, @
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HS
(XXXIII)

(XXXII) .
H/HZO

(XXXIV)

ether, manv success
in the acid hydrg y% -tion have been reported (29,30,
29) showed that l1-methyl

31, 32).

xanthine by écid hydrolysis of
1-methyl-2-methylthiopuri e=f=0n \,‘ (XXXV) with 6 N
hydrocmoricﬂa - "tions for 24 hours.
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C. Replacement of Methylthio Substituents by

Amines

The unaccountable difficulty in replacement

of alkylthio groups in some pyrimidine derivatives has

been noted on more than one occasion. Andrews et al (33)
(W/ro-4-amino—6-hydroxy—2—
sponding 2-amino by the

ty of conditions. An

methylthiopyrimid

reaction with

exhaustive s unsuccessful to

directly io. group in 2-
methylthioad 9-methyladenine with
an amino or s ed am srov No reaction occured
with saturated oli below 230°C, and
decomposition p d@ﬁ"st.! o brown material when reaction

was taken above. -2'362 ‘:4’- s obtai No replacement

could be effected —wi , nidewas! used under various
conditions, | iﬂn methylaniline and
methylaniline ghydrochloride, at 170°C, or with ammonium

ch1or1dﬂ cu g %% %q 'ﬁchEJ "] ﬂ ‘Eure of aniline and

aniline oﬁydrochloride: at 17003 cause de&gmposition with

toPhabion Bk \bh libbbeieldd lubathde | @b fobsocr.

4,7-diamino-6-methyl-2-methylthiopteridine

(XXXV1I) failed to react with piperidine (34).
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reported the first

succession o Acemer he 2-methylmercapto
group of 6-h - \\\ .aptopurine with some
substituted a 23 t\ ion was carried out by
heéting 6-hydro ptopurine with 3 or 4
o 3 of am 4 o
molecule equwale a seal tube at 140-C for

24 hours far alkyvlamine 3 ind 1607C) for 48 hours for

aromatic amine

sent, thére was no report concerning
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