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CHAPTER IV
DISCUSSION

The isothiazolopvrimidine derivatives were

synthesized here via ' //
1. The synt ' & olo [3,4-d] pyrimidine
\ —é.

ring, and

2. Deriv sothiazolopyrimidine

derivatives
Synthesis of IsOC a -\- dine Ring
Synth l .,- O \\ 4-carbethoxyisothiazoles
!‘;’
The synthési: _e'-‘L diamino—4-carbethoxy
__ .-*"' i :.
isothiazoles St LED Rl ion of carbanion of

ethyl cyanoaceta ¢ ium ethoxide.

J

NaOEt/

ne-chgt 1985] mmf‘*‘“’"‘“

A AUDIR AN TDUNEY s

to break, but in the presence of the electron withdrawing
group attached at the O( -position, the carbanion can
be formed. The electron withdrawing group affects the

acidity of O(-hydrogen by helping to accomodate the
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negative charge of the anion. In the case of ethyl
cyvanoacetate, carbanion is stabilized by the resonance

hybrid :

‘concentration of the
hyl cvanoacetate which
is only a weakly idic comp However, strong base

is needed to promo-“_. "amount of the carbanion

_,_ll" -NJ*-J‘ -:-
formation.

X
em will act as the
nucleophile which can und o nucleophilic substitution

SPCHTEE ST (AT m————

is the electroph11e anion of q&pyl cyanoagptate attacked

o GIARAR L 1 HAR rascion <

give 2-carbethoxy-3-amino-3-thiocacrylonitrile.

The 2ecarbethoxy—S-amino-S-thioacrylonitrile
still contalned one 1onlzable hydrogen, and on the
presence of sodlum ethoxide it, too, could be converted

into the anion. This anion could tautomerize to the .



thiolate anion form.

A H
R-N=C=S NC—?-COOB
+ f C> . C
e S “NR
NC - CH - COOEt H

NC-C-C Na OKf ~ NC-C-COOEt
I . i

2 AR C
S NR g= ‘@ | E* .CNB
H L v H

AUt INBNINGANT
RINIDIDNRIAN LA o aroes

addition of sodium hypochlorite solution at 1low

a7

temperature to the dilute aqueous ammonia, was then used

for aminative cyclization of the thiolate anion. The

reaction involved a sequence of steps initiated by a

nucleophilic displacement at the chloramine nitrogen.
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Then, the nucleophile nitrogen attacked at the

electrophile cyano carbon. Electron rearrangement
occured to give 3,5—diami‘no-4—carbethoxyisothi’azoles as

aromatic compound.

From the experiments, when R= methyl and phenyl,

the yield of the fo er. : was less than the latter
(see table 1). v ay e_to the bulky effect of
the phenyl gr cedwthe intermediate to form

.intramolecula : ,, Wee 'NE ,_and the oxygen atom

of the carbe ncentration of such

intermediate yxidative cyclisation.

)
N=C~_ . COOEt

N=C-C-COOEt C
I 4 L ™ % I
o " —__ HN k.

Y] “Ss” “NHR

: + .’ 0
=Y INUNTINYINT

ARIANTUNR NN

HyN COOEt » COOEt
N g A g

R = methyl, phenyl



49
2‘. Synthesis of 5-Substituted-3-(substituted) amino

jsothiazolo [3,4-d] pyrimidine-4-one-6(7H)-thione

Reaction of 3-amino-4-carbethoxy-5-(substituted)
aminoisothiazole with methyl or phenylisothiocyanate

under reflux condition was undertaken to give the target
# rned with the electrophilic
lylthiourea and followed

T —

ubstituted) aminoiso

product. The reac_t i

substitution to

thiazole posses hilic es on the side chain
slectrophilic carbon in
methyl or phefnyly i tég ' the 3-amino nitrogen
1218 N ' )
and the 5-(substi ut.d'ga frogen. However, 3-amino

nitrogen is likely to—ur
-:‘:‘;L;:

bonding betuﬁe

group and the .hg:lrogen of am1ne group in the 5 position

(o sorfRLH AR 5 PpRISTREon. so. sterte

hindrance occured anq, reduced the react1v1ty of the 5-

et RidBT | 3 I NW’]’,}WEI’]QEI

>'the reaction because of :

;:.__-f.._-._-.‘i-. olecular hydrogen
: A

syaen of the carbethoxy

R = methyl, phenyl
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2) Methyl group and phenyl group attached at
the 5 amino nitrogen is bulky and cause the steric effect

for the electrophilic substitution reaction

3) In the case of 3-amino-4-carbethoxy-5-

phenylaminoisothiazdle phenyl group of the 5 amino

function possess the ithdrawing property. So,

the electron en is reduced. The

basicity of thGlEF'-" i iiis;:::‘ therefore, lessen.
ons at nitrogen can

delocalize by the conjugation

effect. This f the basicity of the

5 amino nitroge

N-H 1%

\sr

ﬂu8§M8ﬂ§WH
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However, in the case of 3-amino-4-carbethoxy-
5-methylaminoisothiazole, the inductive effect and
conjugation effect were not 1likely to occur because the
methyl group has positive inductive and positive
conjugation effect. The steric effect and intramolecular

hydrogen bonding may predominate reasons for the

electrophilic sub occur at the 3-amino

nitrogen.

methyl or phenyl
isothiocyana 3-amino-4-carbethoxy-
5-substituted i St = 20 2' 5 tituted to the 3-amino
nitrogen to fr ethoxy)-5-methylamino

thiourea.

¢

| ﬂuﬂ’jwﬂﬂ%’w gINJ ::;}“lHO,Et
QBIASHAAUNMINYINE,
N/ \ s RNCS —-—PD Ni \ o

g

R , Rl = methyl, phenyl
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These'N—isothiazolyl thioureas undergo
further heat catalytic cyclization to obtain 5-methyl-3-
phenylaminoisothiazolo [3,4-d] pyrimidine-4-one-6(7H)-
thione; 5-phenyl-3-phenylaminoisothiazolo [3,4-d] pyrimidine
—4-one-6(7H)-thione; 5—methy1—3-methy1aminoisothiazolo

(3,4-d] pyrimidine—4—o

H)-thione and 5-phenyl-3-
methylaminoisothi ‘ yrimidine-4-one-6(7H)-

thione.

Ric -~
CNY, S R
»—N
e HN o}

ationg

Derivati gg Isothiazglopyrimidine Derivatives
: gyng- w g ovlz';mlagﬂj of Isothiazolo
¢

2
q esi

RARSEEIRTNA Y

The xnethylsulphidé of isothiazolopyrimidine

derivatives have been synthesized here as an intermediate
in the synthesis of the 6-substituted isothiazolopyrimidine
derivatives. Although some thio derivatives have been

shown to undergo substitution reaction (26), some of them
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are inactive. However, after the transformation to the
methylsulphide derivatives, their reactivity increase and
the reéction is going on. For example, Furukawa et al
(21) directly substituted the ammonia to the (XXXVIII) to

obtain the corresponding amine (XXXIX). Whereas (XL)

and (XLIII) have to to the methylsulphide (XLI)

and (XLIV) the by the amines to the

correspondlns/ s sz,z_cx).

.Sth

N~

Z 1 3\ | -
ﬂaamwsmwmm CHz

QW']Mﬂ‘iEUﬂJW]’J ﬂEl

N~

A\‘NH

O

?—-z

I
CH,C¢Hs

(XLII)
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SMe
- N
L >
H N N
2 H
(XLIV).
RNH2

ﬂ ﬁ%ﬂﬂﬂ %I:Wﬂol ﬂ‘jtm"al group of

isothiazo¥gpyrimidine der1vat1ves were performed by the

LSO LR LA 1 D

At f#st, the thio ‘forms were tautomerized under alkali
condition to form the sodium salt of thiolate anions.

Then, the electrophilic replacement of methyl group from

dimethyl sulphate occured.
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ﬂUEJ’JVIEJVIﬁWEJ’m‘i

To this meé:hod fou& methylth:e’ derivatives,

-@Wﬁﬂ*@ﬁ’ﬁf&%ﬁ@@%ﬁﬁ@&l (3,4-a)

pyrlm dine-4-one; 5-phenyl- 6—methy1th1o—3—pheny1am1no

isothiazolo [3,4-d] pyrimidine-4-one; 5-methyl-6-methyl
thio-3-methylaminoisothiazolo [3,4-d] pyrimidine-4-one and
5-phenyl-6-methylthio-3-methylaminoi sothiazolo [3,4-d}

pyrimidine-4-one, were obtained.
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The IR spectrum of 5-methyl-6-methylthio-3-
phenylaminoisothiazelo [3,4-d] pyrimidine-4-one (figure 23)
showed the NH stretching of secondary amine at 3250 cm™1

stretching of carbonyl group at 1650 cm‘l, stretching

and bending of the carbon—carbon in the aromatic benzene

at 1600, 1580, 1500 , asymetric bending of

the methyl in the th1o ional group at 1460 cm“l,

and C-H out of romatic benzene at

750 and 690 wthe monosubstltuted
benzene. The eci '. i e 5) showed the

peak of amino 4 '_H". road, 1H), the peak
for phenyl hy . “:S h ‘ envlamino at 7.40 ppm
(multiplet, 5H), ] ]b' ;?1h 1l hydrogen at position

5 at 3.52 ppm (s 1..‘“45p' the peak for methyl

hydrogen of the 62 m&ﬁﬁiﬁgh; .h 2.66 ppm (singlet, 3H).

vl1-6-methylthio-3-

pyr1i§d1ne—4 -one (figure

I S e
:i:':a @RIk i“ﬁﬂ"“iﬁiﬂ;‘i“ffiii

methylthio functional group at 1340 cm™ iand C-H out of

phenylaminois 1azoio

plane bending of the aromatic benzene at 750 cm o
(doublet) and 690 c:m"1 (doublet) which represented
the two monosubstituted benzene. The 1H—NMR spectrum

(Figure 6) showed. the peak of amino hydrogen at 9.81 ppm
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(broad,1H), the peak for phenyl hydrogen at the 3-
phenylamino and 5-phenyl at 7.50 ppm (multiplet, 10H), the
peak for methyl hydrogen of the 6-methylthio at 2.53 ppm

(singlet, 3H).

The IR spectrum of 5-methyl-6-methylthio-3-

methylaminoisothiazolck._‘ \ "#ﬂlyrimidine—4—one (figure
he &inéecondary amine at 3250
26) showed t M 2

a‘bo;EI:EZ?up-at 1660 cm™1,
' ':‘\\hb§ggthylthio functional

_1 g —
cm , strechin

asymmetric ben i

group at 14315

ing of methyl in the

methylthio fungfi ‘grou 830y cm~l.  The 1h-NMR
spectrum (Figu Show broad peak of amino
hydrogen at 7.30§p 4 " methyl -hydrogen at
position at 3.47 /opm 484 H), the peak for methyl
hydr_'ogen of \3—methy§z§:j;n;g .07 ppm (doublet, 3H, J=
5.3) and the methyl hydroge of the 6-methylthio

. !
of S-Qenyl-&-methylthio—s—

metnylamﬂouﬂ%%ﬂ ﬂ%ﬂﬂ E}ﬁ}ﬂﬁﬁe—{!—one (figure

28) showeqd the NH strgching of secondary amine at 3330

oo B TH BRI I I FiEporo en .

asymmetric bending of methyl in the methylthio functional

group at 1415 cm"l, symmetric bending of methyl in the

The ¢ IR spectrum
o

‘methylthio functional group at 1340 cm~! and C-H out of
plane bending of the aromatic benzene at 750 cm~ 1 and 690

cm~1 which represented the monosubstituted bending.
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the lH-NMR spectrum (Figure 11) showed the

peak of the 5-phenyl hydrogen at 7.50 ppm (mulEiplet,
5H), the peak for methyl hydrogen at the 3-methylamino
at 3.01 ppm (doublet, 3H, J = 5.4), the peak for methyl
hydrogen of the 6-methylthio at 2.50 ppm. The peak of

amino hydrogen at posi 3 was not observed. It was

expected to sho t about 7.30 ppm which

"~ interfere with n position.

]

lective methylating agent

:?\\l may undergo both O

property of
'f\\ : From the starting

methylatio
compound used e 7-nitrogen may be
substituted by mefhy »ii4k; £ dimethyl sulphate according

to this mechanig

Ry~ »3:
SJ\N \Eﬂ/

AugIngninesny
RAFHAHFN A INY 6D 0,

CH40
| o NHR
R
; NaO\ ]\N —
el S
V4 S~
Lahige s N

N
1
CH;,
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Although the hydrogen of “the ‘NH -rat the

position 3 is likely to be substituted by methyl group
of dimethyl sulfate, such cbmpound were not obtained.
This cén be described by the formation of hydrogen bond
of amino hydrogen and the oXxygen of the carbonyl at the
"position 4. This event also been found by Furukawa
v. and Shima _Su(14 % they synthesized 3-

: (3,4-d] pyrimidine-4,6

(monosubst i tuteddmaiiin igot

Ry = Bz, p-mPh, Ph
AuEINYTINLIN
RN IUIAINDINE e v

When R2 was hydrogen,

shorter time whereas alkylation of the amino group of the
3-position réquired longer reaction time, sO that the

selective alkylation of N-5 position was possible.
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5,7—Dimethy1—3—pheny1aminoisothiazolo [3,4-d]
pyrimidine-4-one-6-thione showed the IR spectrum (Figure 22)
of NH streching of the secondary amine at 3250 cm‘l,
streching of carbonyl group at 1650 cm’l, thione group at
1350 cm"l, and C-H out of plane bending of the aromatic
DF 680 cm - represented the

H-NMR spectrum (Figure 4)

benzene at 750 cm”

monosubstituted ben:

showed the broa@foga 'drogen at 9.95 ppm, the
peak for phen ylamlno at 7.40 ppm
(multiplet, methyl hydrogen at
position 7 a | m’ (singlet ) and the peak for

methyl hydrogen siti ’ 3.78 ppm (singlet, 3H).

pyrimidine-4-one the IR spectrum (figure 25)
of NH sreching o@_ ary amine at 3320 cm 1,
streching of=carbonyl group at 1670 em~1 and thione group

at 1360 cm™
broad peak of‘pmlno hydrogen at 7.52 ppm, the peak for

methyl ﬂdﬁsﬂx’a%ﬁ ‘ﬁdg ‘N%J ’J}ﬂ %bm (singlet, 3H),

the peak for methyl derogen at position 5 at 3.74 ppm

R G S S R YT P ISH G rosen o -

metﬁbl amino at 3.08 ppm (doublet, 3H, J = 5.4).

7-Methyl-5-phenylaminoisothiazolo [3,4-d] pyrimidine
—-4-one-6-thione showed the IR spectrum (Figure 27) of NH
stretching at 3350 cm"?, the stretching of carbonyl group

at 1680 cm"l, thione group at 1350 cml and C-H out of
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plane bending of the aromatic benzene at 730 cm™ 1 and 690
cm"1 represented the monésubstituted benzene. The 1y nvR
spectrum (Figure 10) showed the peak for phenyl hydrogen
at position 5 at 7.40 ppm (multipiet, 5H), the peak for
methyl hydrogen at 7 position at 3.97 ppm (singlet, 3H),

; ” at 3-methylamino at 3.04 ppm

& ecak of aminohydrogen at

As expected to show the

peak at about 7. D P ich ere with the phenyl

Lthio substituents by

the peak of methyl hydr

(doublet, 3H, J =

position 3 was rv,sd.

hydrogen positig

o A E

ool Geoud)* |
Pdoy ¥
ol ¢

Accordingiuto & '
-

for the replacement,

acid hydrolysis i Methylsulphide of
jsothiazolopyri ' deriv ; were hydrolyzed using

acid as cat '-L,-j ding products.

w8 »
Qu8?ﬂ8ﬂ§W81Q§.mm

NHR

=1

R = methyl, phenyl
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Therefore, the obtained products were 5-
methyl —3—pheny1amino—6—hydroxyisothiazolo [3,4-d] pyrimidine
-4-one, 5—pheny1-3—pheny1amino—6-hydr‘oxyisothiazolo [3,4-d]
pyrimidine-4-one, 5-methy1—3—methy1amino-—6—-hydroxyisothiazglo

[3,4-d] pyrimidine-4-one and 5-phenyl-3-methylamino-6-

hydroxylsothiazolo [3%‘ /y imidine-4-one.
Due to t& sc/@ty in almost all the

organic solven ucts, the poor 1H—NMR

spectra were the IR spectra and

elemental a tructure of these

products. thyl- -3-phenylamino-6-
hydroxyisothi 7e—4-one (figure 29)
showed the pe 0 :gJ stch yibration at 3200 cm™ 1,
the stretchin # roup at 1720 cm'l, CcO

stretching at 1196’:&%”1“ ‘
the aroma -"::"""f e — 690 cm~l which
represented ’gné tﬁnzene The 1H—NMR
spectrum (Figure, 12) showe& the peak of phenyl hydrogen

of 3- phﬂyur&}@%ﬂ ¥ 49 fobm) [miltiplet), the peak

for methyl hydrogen at pos1t1o& 5 at 3. 4&,ppm (singlet),

end\pbid Bt el brarehef chal i) fdesmon were not

observed.

The IR spectrum of 5-pheny1-3-phenylamino-6-
hydroxyisothiazolo [3,4-d] pyrimidine-4-one (figure 30)
showed the peak of OH stretching vibration at 3400 cm~1

L]

stretching of carbonyl group at 1710 cm'l, CO stretching
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at 1190 cm~1 and CH out of plane bending of the aromatic
benzene at 725 and 695 cm~! which represented the
monosubstituted benzene. The 1g-NMR spectrum (Figure
13) showed the peak of hydrogen of the two phenyl groups

at 7.40 ppm (multiplet). The peaks of amino hydrogen

/}t observed.
The IR speetrul o/{,{‘thyl—s—methylamino—e.—

Lne-4-one (figure 31)

showed the p at 3250 cm~ 1, OH

stretching vi the stretching of

carbonyl group etching at 1200 cm™1

The IH-NMR \‘;'!‘j_ 15) showed the
peak of f'b on 5 at 3.30 ppm and
the peak of methy v 3-methylamino group at
2.93 ppm (doubletb@ s of amino hydrogen and

'n.h‘l IR spectrum of 5-phenyl-3-methylamino-6-
hydroxyi m 3.4-d] apyrimidine-4-one (figure 32)
showed \-@tﬂ Vj uejcmwggﬂﬁon at 3450 cm™1,
NHQ ! % ﬁ o cm~l, thHe stretchimg of carbonyl
grou;ﬁ:&[la\o cﬁ ,@ ﬂﬁgggutﬂg(](ﬂ:ﬂ and CH out
of plane bending of the aromatic benzene at 770 and 690
cm~! which represented the monosubstituted benzne. The
1H—NMR spectrum (Figure 16,17) showed the peak of

phenyl hydrogen at position 5 at 7.50 ppm and the peak of

methyl hydrogen at the 3-methylamino at 2.90 ppm (doublet).
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The peaks of amino hydrogen and hydroxyl hydrogen were

not observed.

3. Replacement of Methylthio Substituents by

Amines

;,&'bf ave been performed in the
reaction of S5-methyl - &-3—“\8'(1’13{16“111’101SOthlaZOIO
[3,4-d] pyrimid 4d=one, '=~-w amines under various
conditions s "~qe alcoholic ammonia,
but no rep However ,on
the treatmen \\\40°C for 24 hours an
expected prgd jfiy ] \\\3—methy1amino—6a(1—

piperidino)isc aZoto I3.,4-4l pvrimidine-4-one was

obtained.

the nucleophilic

substitution/of piperidine | FYon 6.

]

o 7o | Ci O NHCH,
’]J | . P
RN @@Wﬂﬂﬂﬁg\/ L

%wwaﬁnﬁmumwwmaa G

The 130 NMR spectrum (figure 20,21) showed
the peak at 190.37 ppm (singlet) which wés assigned to

the carbonyl carbon at position 4. The peak at 165.39,
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163.23, 157.19 and 92.75 ppm which were singlet, were
assigned to the carbon at position 6, 7a, 3 and 3a
respectively. The peak at 49.90 ppm (tr1p1et) was

assigned to the 2 and 6/ carbon. The peak at 33.86 and

31.75 ppm which were quadret were assigned to the carbon
at 5-methyl and 3-me }/
!

ppm were assigned \U&

e

Qure 18,19) showed the

,at poegition 5 at 3.35 ppm

}/ihe peak at 25.41 and 24.16

carbon, respectively.

peak of meth

(singlet, 3H) ino hydrogen at 3.23

ppm (singlet, and 6 hydrogen at

3.18 ppm (sing of 3',4',5' hydrogen

at 1.66 ppm | peak of methylthio

functional group 21 : : isappeared. The integration
s oA

w_piperidine substituted to

of the spectrum rqggﬁjgj‘
: _a R - A
the 5-methyi*6-methylthio=s=methyLail oisothiazolo [3,4-

dl] pyrimidinif? ne : j-'%“'Ilitmn in the ratio
1 el i -

AL INENTWEING o
Mok TR Cb iy é"" TP

From the spectra data obtained, it was

of 1z,

expected that on the solid state the 5-methyl-3-
methylamino—G—(f—piperidino)isothiazolo [3,4-d] pyrimidine
-4-one was in the form of (XLVI) of which the carbonyl

peak in the IR spectrum cannot be observed. Whearas in
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the solution state the form of (XLVII) was predominate.

d/H“%ﬁ/CH3 ¢”H\F(
o)

(XLVII)

Wformation is needed for

furthur confi

] .,
AUt INENINeINg
ARIAINTAUNNIINGINY
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