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. This study was to synthesized the new organic compounds
which ecpected +to have antimicrobial activity and . to study the
synthetic process of isothiazolghirimidine derivatives.

N/ /)yrimidine derivatives,

e, D isothiazole derivatives

=thy N====== -;0]y] thioureas which

. el S acht desired products,
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CHAPTER 1

INTRODUCTION

1l agent” may be used to

,//Al, semi-synthetic, or

-~ 4,
' NI =——— ] ]s free-living,

The term “antil
designate some subss
synthetic origin

commensal or pat%’ hile causing little

!
or no injury E‘\. ome of these are

-\l‘-. »
bacteriostatic, 8% th being reversed

when the drug are Dbactericidal,

exerting an irrever . (2) Antimicrobial

agents are employec disinfectances and

S

preservatives for foods and drugs. Despite the

2
rather large [ads B L fics, each has

-t
L)
|

important physT¥= e ogical limitation

so that the intellst in the development”of new and Dbetter

TR UHAINININYINT

The many antimicrobial FEments availgh include
agentsthw}nla Qﬂjmu “r‘]’glwﬂqﬁ& such as
the pen1C1lllns, cephalosporins, monolactams and
vancomycins. There are also drugs that interfere with
protein biosynthesis, such as erythromycin, chloramphenicol
and clindamycin, and Dbactericidal agents such as the
aminoglycosides. If there are so many antimicrobial agents,

why 1is it necessary to search a new compounds. The reson



for these are that bacteria are extremely adapt and

becoming resistant to the agents.

At present, none of +the antimicrobial agents
availably possess perfect properties. The future of

7ill be very exciting 1in

antimicrobial chemotheri
which there will _:Q_ EF v ‘?“'nt progress in the
chemotherapy of i ‘byé;se of new agents
curfently availabTe iy QQ“:“?Q' in development. It

is resonable chemical that 1is

Atimicrobial activity

of sulfonamides in e of the biochemical

pathways of celllF, % . of nucleic acid
biosynthesis, has bee ,4;_9{; anded. The importance of

nucleic acid ;-;f________________f* ;i] divistion, and
i |
Mal nucleotides had

¥

intracellular sr it;

made chemical mod*flcatlon of the molecular components of

nucleic acﬁ 14 E}’gtwlﬂ %@%E} %) ‘Ehemotherapy of

bacterial i actions as qpll as of cancer. (3 he hope
o ARARIATHINT INHINY: o
by the ratlonally base synthesis of antimetabolite, that
might affect nucleic acid and protein biosynthesis. A
large number of purine, pyrimidine and amino acid analogs
have been synthesized and proved to effective inhibitors

of microbial growth.



Some amino acid analogs ( e.g., p~-fluorophenylala-

nine ) can replace as much as 50% of +the corresponding

amino acid in the protein being formed, whereas others
( e. g., S5-methyltryptophan ) inhibit growth without
substantially incorporated. The incorporation may or may

not impair the functiongsh the product. Thus, when p-

fluorophenylalanine h: of the phenyl alanine and

tyrosine in oli, the altered

B-galactosidase ; < . ®unctional but the

In mos — N WeWwnd pyrimidine analogs
inhibit purine 0o # 9% usually have to be

converted to leotides lethal form

(which constitutes fiﬁﬁg&i& hdlis ) by the enzymes that

converted normal b]ﬁ?:‘éff posides to nucleotides and
the enzymes | —— 4/>f conversion are

phosphorylase,:‘ the presence of

adenosine trlpnosphate

¥

(ATP) bome antimetabolites,

however, ﬂcﬂﬂ!ﬁtﬂaﬂﬁﬁwmﬂ'ﬁout a kind of

activationd (3)

ARIRIATHNNVI REARE oo -

varie y of pharmacological properties, (4) 2-alkylthio-

pyrido(2,3-d]pyrimidine-4(3H)-ones possessing long lasting
diuretic and selective natriuretic activities (5) and some
pyridopyrimidinethiones having analgesic antiinflammatory
and CNS depressing activities (6-8) are also reported. 1In

addition 2- thiopyrido[2,3-d]pyrimidine-4(3H)-ones (I) and



2-thio-3-substituted-5,7-dimethyl-6-bromopyrido(2,3-dlpyri-
midine-4(3H)-ones (1I), which are pyridine isosteres of
active quinazolones, were synthesized for pharmacological
screening. These compound were found to posses significant

antimicrobial and antihistaminic activities. (9,10)

PRI NI ING 1Y

isothiazolopyrimidine, which is I and II isostere, in which

the -CH=CH- being replaced by a sulfur atom. The electronic



.similarly between -S- and -CH=CH- particularly in aromatic
systems, has frequently been discussed ( e.g., by Longuet-
Higgin) (11,12), and isothiazole might, therefore, be

expected t6 resemble pyridine in many of its properties.

his research study to find a

““. The isothiazolopyrimi-

f the coresponding

It is the purpas
new type of antimices:
dines, resulting
N-isothiazolylthio:m - target compounds
specifically s G 'ub‘amed aminoisothiazolo
[3,4-d]pyrimidine ¢ / _{nd B-substituted-
3-substituted \ -pyrimidine-4-imine-

6(7H)-thiones.

The synt{e s sh™ for 5-substituted-3-

substituted aminoi pyrimidine-4-one-6(7H) -

thiones and F‘ aminoisothiazolo-
R

L7

[3,4—d]pyrimidirw-‘ - one il can be represented

4

by following scheqe

ﬂUEJ’J‘VIﬂVI?WH’Iﬂ?
ammnmummmaﬂ



NEC-CHZ'-Y / R/
1. NaOEt H  RNCS SN —
* 2.NH»CI d S
RNCS 2 ; J\N -/
|
H
catalyst
or
heat

Aug WEVENeInS
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Scheme 1: Synthesis of 5-substituted-3-substituted amino-
isothiazolo[3,4-d)pyrimidine-4-one-6(7H)-thiones
and 5-substituted-3-substituted aminoisothiazolo
[3,4-d]pyrimidine-4~-imine-6(7H)-thiones



CHAPTER 11

HISTORY

BIOLOGICAL ACTIVITY OF ] PYRIMIDINE DERIVATIVES

. = r-ives possess numerous
important biolc®T il erm'h as antiviral,
sedative, diuret’ f K potential cyclic
nucleotide 2 ‘ :‘ L WLor and nucleoside
analog. The .

fe Summerized in the

following discus
1. Antivir

In 49748 ‘ iad des (IIT) has been

—_— -
-

.‘d y and show some

AULINENINYINT
RINNTRURINGA Y

reported to ha#

-
cytotoxic effectln tumor cert:

L

I1I



2. Antiinflammatory Activity

3-Amino isothiazolo[3,4-d]pyrimidine deriva-

tives are reported to have antiinflammatory action. (14)

! i
IV has adenosine 3 ,5 -cyclic phosphate phosphodiesterase

inhibiting activity and are useful antiinflammatory agent

and sedative.

1 2

where R = R =2 vl ; 2 =0 , S

Some 3—a.vno isotliltaaulO| 3,4 dx-yrlmldlnes(V) have

RSy
ammnmummmaa



where R = H, Me, Bu, Pr, CHzPh

1
R = Me, Et, Pr, Bu, Ph, CH,Ph, (CH,)30Me,
(CH,)4OEt,
2
R = H

3. Sedative Activity

3-Aminoiso / pyrimidine derivatives
(IV) have sedative i . =4 @G-amino-4-oxo0-5,4-

dihydroisothiazol® e ) show psychotropic

o

and hypnotic sedati:

AULINENINYINT
RN IUININGIY

4. Diuretic Activity

3-Aminoisothiazolo[3,4-d]pyrimidine (V) having

diuretic activity is reported. (15)
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5. Cyclic Nucleotide Phosphodiesterase Inhibitor
Activity

In 1976, aminoisothiazolopyrimidines (VIT,
VIII) have been reported for potential cyclic nucleotide

phosphodiesterase inhibito

where R

where R = NHR , NR R

=]
H
2o
I
t=d
C+
2o
oS}
I

Me;

Z = 8
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6 Nucleoside Analog

In 1976 and 1978, isothiazolopyrimidine
derivatives tfor instance 3-glycosylamino-5,7-dimethyl
isothiazolo[5,4-dipyrimidine-4,6~-diones were synthesized as

the nucleotide analogs 20) and in 1980, 1983

disaccharide aminoisof # adine, 5,7-dimethyl,

/"‘_ syl]- 8-D-glucopyrano-
£3,4-d]pyrimidine-
4, 6-diones were

5, lucleoside related

compounds. (22,

¥

AULINENINYINT
ARIAIATAIMING A Y

several synthetic methods of isothiazolopyrimidine
derivatives were reported and variations in each method
have been applied. Followings are the reported isothiazoclo-

pyrimidine syntheses
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1. Reaction of aminouracil with thionyl chloride

2. Reaction of aminouracil or amino acid with
isothiocyanate

3. Reaction of aminouracil with carbon disulfide

and methylsulfate, then treat with iodine,

follow by nuc iy~ substitution by amine

Reaction of . Z’xloride

An 77/ L S Sinoisothiazolo[3,4-d]
pyrimidine ( ywaction of 6-amino-
uracil and Vilsme’ S . She aminouracil (X)
Lyl chloride yields
the dimethylaminois: F.iu -. 4 ‘\;ione (XI a) as major
product and the uraci .‘ ;r'{ ‘1) as minor products.
However, the S analog Qtéﬂ?'f 7 ed with dimethylformamide

and thionyl cl b il } of its analog

(XV).

o

AULINENINYINT
QRAeNTPNTINNY
-



1 2 ,
X R=H; R=R=Et; Z==H,; Z =0
1 2 3 4
XI1I R=Cl ;R =R =Et; Z=CHNRR ;
1 2 3 4
XITI R=CHO; R =R =Et; Z=CHNR R ;
1 2
XIV R=H;R =R =Et; Z=H, ;2 =5
XI a : R .7 =0
XI'b: R -H; z' =
XV R = B i &z -0
Isothiazpla civatives
were prepare y{ 7 Y] treating
aminouracil (XVII]S‘it Cmm——eeridefl] (235

ﬂ‘lJEl’JVIHyI’ﬁ‘WH’m‘E

1 2
where R = Me , Ph ; R = Me , Ph , Me,

13

(XVI)

the
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0
2
R\\ l H2
0 Me
| 1

Reaction of aminogfa sl = A\ isothiocyanate

The isothicff fFacd@iahd N \rc 4.6-(5H, TH)dione
derivatives (XVIII), AX J .R oxidative cyclization
‘ gﬁﬁ' :
of the carboxamides (XI .

ﬁ%ﬁ?@iﬁ

of (XIX a) with/™x ' il arflies. (24)

were prepared by reaction

1 2 3
XVIII : R =z Hor Pr ; R = Me or Bu ; R = H

S0,C4H,Me-4 or CO,Et
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1 4 3
XIX a R ;. R = CSNHR
1 4
XIX b R i R = H
The 6-ami: ,--vi \ \ th isothiocvanates
(RNCS, R = Et, Me, | Tl M H-p, CHB,Ph) to give
thiooarbamoyluraoilsln’"T, 2 were oxidized with
bromine or hydrogen Dead Qﬁj; e isothiazolopyrimi-
dinedione (XXII‘;E - .;‘ (XX) gave the
disubstituted amirjj is® Faingh (XXIII). (18)

- ¥

AULINENINYINT
I INYAY

013051
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1
XX : R=H; R = PhCH, , Et , H, Me , p-ClCgH,,

MeOCH,CH, , Ph , Me CH;CH, , p-MeOC H, ;
2
R =H, Et ; Z =0, 98

1
XXI : R = CSNHR ; R = PhCH, , Et , H , p-Cl1C4H, ,

MeOCH,CH, , Ph , MeCH,CH, , p-MeOC4H, ;
2
R =H,

X.XII Et 3 H! Me ’
W) , MeCH,CH,,

'-MeOC;n - H, Ed; Z =0, S

mﬂuﬂ'mw%‘wmmﬁ h e

p-ClCg Hy ‘, MeOCH CH2 ) MeCH ,CH,
Isothiazolopyrimidine derivatives can also be

obtained the reaction of enamine with D-glucosyl and
D-gluconyl isothiocyanate. Treatment of isothiocyanate
(RNCS, R = tetra-O-acetyl-8-D-glucopyranosyl, tri-O-acetyl-
D-arabinopyranosyl, +tri-O-benzolyl-8-D-ribofuranosyl) with

HZNCMe:CHCOZEt in tetrahydrofuran at room temperature gave
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isothiazole (XXIV) and H,NCMe:C(CO,Et)C(S5)NHR, Cyclization
of isothiocyanate with 6-amino-1, 3-dimethyluracil gave
isothiazolopyrimidine (XXV). Treatment of penta-O-acetyl-D-
gluconyl isothiocyanate with H,NCMe:CH,CO,Et and 6-amino-

. 1
i,3-dimethyluracil gave (XXVI) and (XXVII) ( R = penta-0-

acetyl-D-gluconyl).

R0

XXVI XXVII
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3-Aminoglucosyl-5,7-dimethylisothiazolo[3,4-d]pyri

midine-4,6(5H, 7H)-dione can be synthesized by the reaction

of glycosyl isothiocyanate by the reaction of glycosyl and

gluconyl isothiocynate with amino acids, enamine and
diamine. (20)

An one step synt’

of glycosylaminoisothiazolo-
[3,4-d]pyrimidines ﬁt by +the reaction of
glycosyl isothioca X0 "d 2-amino pyridine or
7 . Vuosyl—N/—(Z—pyridyl)—
thiourea and N-g g x#Z—pyridyl)—thiourea,
respectively, Re cyclized products
were not obtaine A ;i n 2 ‘ the reaction of
glycosyl isothid : ;;X), and (XXX) with
MeC(NH, ) :CHCO,Et ( (oglycosyl). Similar
reaction of (XXVIID)-( J; ; C-amino-1,7-dimethyluracil
gave nucleotid o

‘y:

ﬂﬂﬂ’&‘ﬂﬂﬂﬁﬂﬂ’lﬂﬁ

%@‘ﬁﬂﬂi@@ﬂﬂﬁ@“

0Bz 0Bz

XXVIII XXIX XXX
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RHN RNH
COLEt - CHg

CH3 |
C H3
XXXI XXXII
In 19684 aralogs 5,7-dimethyl-

3[(2,3,6-tri-0O-a W O-acetyl- ® -D-glu-

copyranosyl)-8-Dy sothiazolo[3,4~-d]-

et : AN
pyrimidine-4,6-di: A A \ tarting from hepta-0-

' —
acetyl-8-lactosyl iSo “%

p—— .

hepta-O-acetyl-8-meltosyl
isothiocyanate., R it a-O-acetyl-B8-lactosyl
isothiocyanate, V. : iy Jvl isothiocyanate

with 6-amindj|jt, 3-05 ; - l}:ave disaccharide

aminoisothia-zolofymimidines (FXXIII) in good yields. (19)

UIIMENINGNT
ANANN3

XXXIII
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Reaction of aminouracil with carbondisulfide and methyl
sulfate, then treat with iodine follow by nucleophilic sub-
| stitution by amine

Iéothiazolopyrimidinediones (XXXIV) were obtained

1
h iodine (XXXIV) ( R = ©SMe)

by treating uracil (XXXV

underwent nucleophili to give XXXV. (26)

1 CH(CN)CO,Me

CHICN)SE

o

AULINININYINT

MUY

Nf12

RIANTH,
N

XXXVI : R =Me, Ph ; R = SMe ; R = CS , Me



21

From the synthetic methods above, it can be
concluded that isothiazolopyrimidines were obtained by the
reaction starting from aminouracil. According to the
synthetic planning (scheme I), isothiazolopyrimidines can

be synthesized in 3 steps:

1. Synthesis . g noisothiazoles

2. i é "yl thioureas

3. vyl thioureas
Step 1: SYNTHESIS , :ZOLES

The sy isothiazoles can be
carried out ion or aminative

cyclization of apr WM substrates.

3,5-Diaminoiso™= (XXXVIII and XL) can be
I
Ab i v fTization of the

corresponding LY "dle (XXXVII) and

thiocarbamoyl anm<

carried out

lines (XXX1X). (27) ¥

AULINENINYINT

RIRINIUUNINY]Y
] \z
N Ng”

/ NH /
RHN S RH

XXXVII XXXVIII
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NG NMe, NC NMe

HoN < NH : / \U

XXXIX

The l ¥-amino-3-mercapto-

acrylonitriles %" hiazoles was also

reported. (27)

égmwﬂmé’wmn
U NN I

X = halogen or other leaving group

+
M = alkali metal
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The 3-amino-3-mercaptoacrylonitriles were
synthesized by the reaction of active methylene nitriles
with isothiocyanates or other thiocarbamoylating

agents. (28, 29)

R CN
1 1 j[ - s
R —N=Cx RN SM
H
R‘\ R CN
N—C—)
RQ/ 1
S RR%I SM

b4‘th , alkal@/metal or ammonium ion

ﬂUﬂQMﬂnﬂiﬂl BN
seer 2 Wk BN DINUBAINLANY

N-Isothiazolyl thioureas were synthesized by the
general gynthesis of thiourea derivatives. Generally,
there are several commom methods for synthesizing thiourea
derivatives, and variations in each methods have been

applied. Following are the synthetic method of thioureas.
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1. Reaction of carbondisulfide and an amine.

S
I
CS, + 2RNHp ~———=— R-NH-C—NH-R + HpS

This /))St common method for

synthesizing 1,3 rea having the same
substitutents. WoQureas with dissimilar
substitutents W this methed. Since
this reaction compounds such as
sulfur (30), potassium or sodium
hydroxide (32)? Wdine (33) have been

successfully employ JF — T '-t\ the reaction.

2. ReactioQpedadid =t 22 and an amine.
| % 4
Thadt Jion can be the

isothiocyanate &' the 1,3-disubstitute™® thiourea, depending

o e r“ﬂﬁﬁWﬁ?’l?WB‘fﬂﬁ““
mmwmnm;m

2

CSClo + 2RNH, b R—NH—C—NH-R +2HCH



25

Preparation of thioureas by this method is best
carried out by refluxing one mole of thiophosgene and two
moles of the amine in agueous (34), aqueous chloroform(35),
or agueous acetone solution (36). when thiophosgene has
completely reacted, a mole of potassium carbonate is added,
tﬁe heating is continued for several hours; finally, the

desired product can be obtaij

o : 4 é thiophosgene, this

ances when other

Because
method is usually re

methods fail to giv

3. Reaction o \ gyanate and an amine

¥

W 11
e R-NH-C~N-RR

g g R
-
—

A T
This =y i3 ). | g for preparing

- ——— -
%
I

unsymmetrical sulh X lonia, primary

. | /
amines and secondaJy amines wvan we used $hereas R, R and

R# may be aromgtic, ‘EE&, atic, %Aicycl'c or_  heterocyclic
amines. The @kd“lﬂ?fﬂrﬂnjuﬂilﬂrjte is usually
carried in :&e : ﬂ‘ i lcohol,
benzene,q;ml’jea, | ﬂjmaﬁniﬁzjfiﬁgne or
ether. (37) 1-Mono, 1,1- or 1,3-disubstituted or 1,1, 3-
trisubstituted thioureas can be synthesized by this method

with good yields. The reaction is also widely used for

characterizing amine compounds.
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4. Reaction of alkaline thiocyanate and amine

hydrochloride.
o
Heating ammonium thiocyanate at 160 C. for

several hours causes it to rearrange to thiourea. (38)

4
NH4C! + RRNH,SCN

!
R R" N—g— NH2

cerried out in either an
inert organic solvemss queous medium (40), and
5 -— - .
l-mono substi] 7 Y thioureas can be
- |

obtained but hof]l,b — % thi 'Jreas

Thlourea reatt with gmacyl, alkwyl, arakyl and
heterﬁl WD T URI NN Lo
Generally, S-acylation occurs first and upon heating, or

sometime merely upon standing at room temperature, the acyl
group transfer +to nitrogen. (41) Alkyl, arakyl and
heterocyclic halides give stable S-substituted products
with thioureas and this is the most method of preparing

pseudo thioureas. The reaction may be carried out by mixing
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al : 1 molar ratio of the reactants directly in an innert

solvent (42) or in anhydrous ethanol. (43)

Step 3: CYCLIZATION OF N-ISOTHIAZOLYL THIOUREAS

The cyclization cgpatraight chain substrates which

osition to the carbonyl

ﬁ

group or cycno ™= — ‘ght about by gentle

have nucleophilic grog®
heating, in th® . v drating agents suchs
as acid acid cata! ’ ' _ :F\\‘uo form five or six-

membered rings.

Many Waitiated by a first

step involving or deprotonation of

reactant which is & o%

done by applylng e 1T ITe) base as reagent. This

respectively. This is

initiation acags chosen so as
sufficient acia-=—

.!i ~ "t
L ¥

This is assesed by

comparing the reégent and reactant pKa’s. If a reagent is
oo o YN HYTNLARG: e corn
materials %hd hence yﬁfld only a small proportlon of

QA IRNTURRIRIRY AN e

equlll rium supply does not choke off the subsequence

desired reaction of those products. (47, 48)

Reagent base must also be chosen so as not +to
attack other positive sites than acidie protons in the
molecule or else side reactions will occur. The common

reagent used are sodium hydride, tertiary butyl lithium,
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lithigm diethylamine, sodium amine, potassium tertiary
butoxide, sodium methoxide, sodium hydroxide, triethyl
amine, sodium acetate and pyridine. The base sodium hydride
and tertiary butoxide are commonly used for selective

attack on proton rather than other positive sites. The last

dindrance, prohibits attack

éjs‘, fluosulfonic acid,

™., trifluoride, benzene

three base due to their
on sites bulkier th

fluoboric acid,

sulfonic acid, luorocacetic acid and

acetic acid , so that they offer

no mild base ¢ &wable to attack the

protonated acid and boron

trifluoride are E o ek Wpoose. Lewis acid and
¥

A

ﬁéf - _ wt@tions of the acid-base

reaction beyond Protor g

charge transfer ccoghl
7

and unshared pairs (base)

to  include ag A bhLrj=cies as acid and

\Z AY ) ‘

electron as ba™ =" ‘e are important both

as 1initiator subsequent reactions™of many kinds and a

e EUHNEMENEING
ARANTUNNIINGAY
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CHAPTER 111X
EXPERIMENTAL
Elemental

Analysis for

i é, nitrogen and sulfur

were performed on Elemental Analyser

by the laboratory of & mornological Research

Equipment Center, Bangkok.

¥, Buchi capillary

7

Ini]

All infra™d absorption spectra ™ere obtained with

€ =~
a IR-440 1In ﬂﬂﬁcﬂcﬂ:ﬁw tﬂﬁaboratory of
] \
Scientific a Tec nolbgica esearc gquipment Center,
¢

TR RN INY 1Y

Nuclear Magnetic Resonance Spectra

All nuclear magnetic resonance spectra were
obtained from a FX-900 Nuclear Magnetic Resonance Spectro--

photometer by the laboratory of Scientific and
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Technological Research Equipment Centef, Chulalongkorn

‘University, Bangkok.

Chemical

The starting materials used are, ethyl cyano-

acetate ( BDH chemi

Chemical Co.), meth? éz and phenyl isothiocya-
d

nate ( Fluka AG,Ch . uc- ' 'ﬂolvents used were B.P.

malononitrile (Sigma

grade and Labor-

3-Amino-4-carbet’ %iazole

To a oxide, prepared by

dissolving 0.6 g [ 0ol A m metal in 25 ml of
absolute ethanol, (0.025 mole) of ethyl

cyanoacetate, s 0

025 mole) of methyl

isothiocyanatel™§ ,r‘ for 10 minutes,

and allowed to {Jired a C—— uuupera1:re for 12 hours. The

solution was adfdi1x>cold dyheous chloramine solution,

nson orefk W ELAVB WIWNBNDAn wyoocsonsee
solut§ 100 loe‘ﬂjﬂoﬁfjﬁﬁ Brziz:mder

12 hours and the solid obtained was filtered, washed and

dried. Recrystallisation from ethanol yielded 2.5 gm

o
(50.0% yield) crystals, mp 153-155 C. (27)

IR (KBr): 3500, 3380 (NH,); 3300 (NH); 3000
-1
( =CH, CH); 1680 (C=0); 1240 (C-0) cm. (figure 1)
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1
H-NMR (CDC1; ): 1.37 (t, J = 7, 3H, -CH,-CH; );

2.93 (d, J =5.4, 3H, -NH-CH; ) ; 4.35 ( q, J =7, 2H ,
-0-CH, -CH;); 5.48 (s, 2H, isothiazole-NH,) ; 7.79 ( br, 1H,

-NH-CH,; ). (figure 19)

gisothiazole

3-Amino-4-carbethoxy-5-a “"'
, od1

oxide, prepared by
dissolving 0.6 gm _ 77/ | (8N Secodium metal in 25 ml
W, 025 mole) of ethyl
éyanoacetate, ‘Ef25 mole) of phenyl
isothiocyanate. ﬁhéd over night, then
the solution | aqueous chloramine
solution, prepared ml of 5% sodium
hypochlorite, 10 ml iuh hydroxide and 100 gm
ice. The mixW e : nffiht and offwhite

precipitate ‘sﬁ‘ J“. collected by

filtration, was: 'd and dried. The tot®dl product was 5.88

e UGN IR
Y ﬁs@mm?ﬁmﬁ; L

H-NMR (CDCL, ): 1.43 (t, J = 7, 3H, -CH,-CH, );

4.37(q,J = 7,2H,-0-CH,-CH;);5.48 (s, 2H, isothiazole-NH,);
7.18 ( m, 5H, —NH—CSH5 ); 8.97 ( br, 1H, -NH-CzH; ).

(figure 20)



32

3-Amino-4-cyano-5-methylaminoisothiazole

To a solution of sodium ethoxide, prepared by
dissolving, 0.6 gm sodium metal in 25 ml of absolute

ethanol, was added 1.65 gm (0.025 mole) of malononitrile,

H

followed by 1.85 gm (0.025 gy ) of methyl isothiocyanate.

The mixture was reflu utes, and allowed +to

stir at room tempe The solution was

added to cold agee .  prepared from 50

ml of 5% sodiun r: % 1n 100 gm ice and

10 ml of 25% aiunc g g ER recaction mixture was

stirred at roo: ._ s and the solid

obtained was filtd Recrystallisation

from ethancl yielde ield ) crystals, mp

o}
255-2586 C.

IR (Kigd
17

e

(]

FWET’% BAENINYING 7o =

CH -NH-); 59%6 ( s, 2H, 1§oth1azole NH,); 8. 09 (m, J = 6,

o -Nwwahaaﬂ‘smwrmama

Analy51a for CgHgN,S:

3200 (NH); 3000
-1

(=CH, CH),; 2200 = H;) cm. (figure

3)

Calcd. C

It

38.95 H 3.92 N

36.33

Found C 38.70 H

3.85 N

36.29
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3-Amino-4-cyano-5-phenylaminoisothiazole

To a solution of sodium ethoxide, prepared by
dissolving 0.6 gm (0.025 mole) of sodium metal in 25 ml
absolute ethanol, was added 1.65 gm (0.025 mole) of malo-

nonitrile, followed by (G.025 mole) of phenyl

3.38 gm
isothiocyanate. The mixis girred overnight, then the

solution was poured

_(4 chloramine solution,
prepared by mixing. : ochlorite, 10 ml of
25% ammonium hydxs v._L ~ e. The mixture was
stirred overnigl tate formed. The
product was colle MAhed and dried. The

total product was Recrystallisation
from ethanol gave
IR (KBr): N, ), 3200 (NH); 2200
(C=N); 1630 (C=N)
1H—N p;;{——————————————‘ .“3.81 ( s, 2H,
isothiazole—NHz);wi.au
-NH-C g H 5) - (flgure.e

Anﬂ%&i’r&%ﬂ%ﬁw H’Iﬂ?

Hica, ¢ - = 55¢54 25.91

QW%MN?EHMWF}%M 88

N-Methyl-N -(4-carbethoxy-5-methylamino-3-isothiazolyl)-

thiourea

To a solution of 0.402% gm (0.002 mole) 3-amino-
4-carbethoxy-5-methylaminocisothiazole in 10 ml pyridine,

0.1222 gm (0.002 mole) methyl isothiocyanate was added.
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The solution was refluxed for 3 hours. After cooling, the
reaction the mixture was poured onto crushed ice, then
separated solid was collected, washed with water. The
collected product was dried and finally, recrystallised

‘with ethanol to give silky needle crystals which were then

dried in a desiccator oy Jlrous CaCl,. The total yield

was 0.0988 gm (18. 0%y " 135 C.
(CHg); 1210 ( C=S);

= 7, 3H, CH,-CH,-);
3.00 ( d, 3H, CH CHy -NH- ); 4.44 ( q,
J =7, 2H, CHy-CI -"}r‘r,, , -NH-CH,); 10.20 (b,

1H, -NH- ); 10.57 ff WMCH, ). (figure 23)

Analysis for 5,:— ,‘

c?f;f___________r____ff =) N = 20.42
Fo ii N = 20.26
N-Phenyl- Nﬁ(”ﬂatﬁﬂWWﬂ% ‘isothiazolyl ) -

thiourea

q ‘W;Lﬁﬁﬂ@ﬂd UAINYAREe) e

isothlocyanate to a solution of 0.4025 gm (0.002 mole)

3-amino-4-carbethoxy-5-methylaminoisothiazole in 10 ml
pyridine, the solution was refluxed for 3 hours. The
reaction was stopped by cooling, the mixture was poured

onto crushed ice, then the solid separated was collected,

washed with water , dried and finally recrystallised with
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ethanol to give silky needle crystals. The total yield was
. N o
0.3701 gm (55.0% yield), mp 169-171 C.

IR (KBr): 3400 (NH); 3280 (NH); 3000 (=CH, CH);
1685 (C=0); 1650-1450 ( aromatic ); 1390 (CH;); 1220 (C=8);

-1
775, 740 ( monosubstituted N RIF ) jic )cm. (figure 6)

H-NMR (CDCLy s ' 3H, -CH,-CH; );
3.00 (d, J-= — -, =————i0 (q, J =7, 2H,
~0-CH,-CH3); 7.40 ' N and -NH-CH, ), 10.24

(s, 1H, -NH- ); MG H, ). (figure 24)

Analysis 7
Calcd N = 16.65
Found N = 16.561

N-Methyl-N —(4 carbethox fﬁﬂ'" ,.,-"_

emino-3-isothiazolyl)-

thiourea

S a—— Y]

To a Sol{1ion — - (H:OOZ mole) 3-amino-

4-carbethoxy-5-phenglgminoisothigeole in 10 ml pyridine,

0.1222 gn M&j’&ﬂ&l%ﬁ%&]q@ﬂﬁw was added.

solutlon was refluxed €or 3 houms. Afterg@gooling the
Q WARNDIUNBIANYNRY.. ...
separated solid , collected, washed with water, dried and

finally recrystallised with ethanol to give silky needle
crystals, which were then dried in a desiccator over
anhydrous CaCl, . The total yield was 0.2153 gm ( 32.0%

o)
yield ), mp 148-150 C.
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IR (KBr): 3400 (NH); 3240 (NH); 2980 (=CH, CH);
1664 (C=0); 1620-1450 ( aromatic ); 1375 (CHy); 1250 (C=S);
1220 (C-0),; 775, 740 ( monosubstituted aromatic ) Cm.—l
(figure 7)

H-NMR (CDClg): 1.50 ( t, J =7, 3H, -CH,-CH,);

3.22 (d, J =6, B3H,u . 4.55 ( q, J = 7, 2H,
-0-CH,-CHg); 7.20 ( . 51¢==='i'~!,1o.oo ( b, 2H, -NH-,

-NH-CgHg ); 10.48 (_

Analysig
Cal N - 16.65
Founj - - AN N = 16.44

N-Phenyl-N -(4-car! N -3-isothiazolyl)-

thiourea

% d e OF2. mole ) phenyl

) on ( 0.002 mole)

After
isothiocyanatelsﬁ

xy 5-phenylaminoisot ;azole in 10 ml
pyridine, ﬂ? iw hours. The
reaction m @ ﬂmn ) ﬂad]nﬁ jre was poured
ﬁm“ﬁﬁﬂﬁ@ RN .

collectqd washe er, dried finally

3-amino-4-carbet:

recrystallised with ethanol to give silky needle crystals.
- o

The total yield was 0.5739 gm (72.0% yield), mp 131-132 C.

IR (KBr): 3350 (NH); 3000 ( =CH, CH ); 1675
' -1
(C=0); 1650-1450 ( aromatic ); 1225 ( C=S )cm. (figure 8)
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1
H-NMR(CDC1; ): 1.54 (t, J =7, 3H, -CH,-CH3 );

4.50 ( q, J =7, 2H, —O—CHZ—CH3 ); 7.40 (m, 10H,2 -NH-CgH.);
10.13 ( br, 2H, -NH-, -NH-C4Hg ); 12.40 (br, 1H, -NH-CgzHg).
( figure 26 )

Analysis for C,gH gN,0O,5,

Calcd. N = 14.06
Found = 14.00
5-Methyl-3-methyl 7L\ »&l1pyrimidine-4-one-
6(7H)-thione |
To a solat #fr ?ﬂ,i' 'hl WUZ2 mole) 3-amino-4-
¥.. o ".\I LY
carbethoxy-5-methyt ,;.,_; ;\ 1% 10 ml pyridine,

0.1222 gm (0.002 mole ~yanate was added. The

solution was refluxed After cooling the
reaction the miyWux . asfTed ice, separated

the solid, coledl PX).  dried, added

ethanol and sepj!ated the soiid obtj:ned from boiling
ethanol, W Jf ilute sodium
hydroxide aﬁﬂ ﬁﬁ “Hﬁj}jsiccat@r over
ratii I npARy - <
yvield) qwjlﬂﬁ j W ﬂ

IR (KBr): 3280 (NH); 3200 (NH); 3000
( =CH, CH ); 1660 ( C=0 ); 1398, 1360 ( CH, ); 1250 ( C=5 )
-1 i
cm. ( figure 9 )

1
HNMR ( CDCl;, d -pyridine ): ( figure 27 )
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Analysis for C7H8N4OS2

36.82 H 3.51 N 24 .55

Caled. C

24.09

Found C 36.89 B 3.586 N
5-Phenyl-3-methylamino isothiazolo[3, 4-dlpyrimidine-4-one-

6(7H)-thione

To a soluti

é 0.002 mole ) 3-amino-
e

4-carbethoxy-5-meth - ml pyridine, 0.2268

gm phenyl isoth’ The solution was
refluxed for 6 U g FFF15 wlihe reaction, the
mixture was pour “eparated the solid

obtained from boil W recrystallised with

dilute sodium hyd Md then dried in a

desiccator over anhy sotal yield was 0.1858

gm { 32 % yield ), mp rﬂ/gﬂLﬂ;

IR (g ——— J+21); 3000 ( = CH,
‘y. My d
CH ); 1660 ( C:ki ~ ;

1200 ( C=5 ); 770, 740 ( monosubstltuted aromatlc ) cm.

( figure 1oﬂuﬂq7|ﬂw§w Hflﬂﬁ

- (CDC13, pyrldlne) ¢ flgure 28 )

qmaﬂmmnmmmaﬂ

Calcd. 49.63 H = 3.45 19.30

) ; 1360 ( CH3 )

Found C 49.29 H = 3.33 N 18.84
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5-Methyl-3-phenylamino isothiazolo[3, 4-d]lpyrimidine-4-one-

6(7H)-thione

To solution of 0.5261 gm ( 0.002 mole ) 3-amino-4-
carbethoxy-5-phenylisothiazole in 10 ml pyridine, 0.1222 gm

€0.002 mole) methyl isothiocyanate was added. The solution

was refluxed for 6 hourgul 4-20ling the reaction, the

mixture was ©poured separated solid,

collected, washed added ethanol and

separated the sol? ethanol, finally

recrystallised w ‘» 20, Wcide solution and

dried in a desicc The total yield

was 0.2671 gm ( 46

a ’
IR (KBr): ':Q>Iq3 (NH); 1640 (C=0);
. AN
1620-1450 ( aromatic ¥, giaes o5 ) m. ( figure 11 )
, 55 - —

H-NMR

(figure 29 );

( CDCAabi/AZ A dine )
(cpcl, , de—Dmso, o
Analysis;io

L ¥

Calcd. ¢ : 49.63 = 3.45 = 19.30

ﬂ“HEJQ%%WI?W Eﬂﬁlﬂ"i' 1664
5 Phenyﬁ}m@wmhum'mmwe 4-one-

6(7H) th one

Phenyl isothiocyanate 0.2268 gm (0.002 mole) was
added to a solution of 0.5261 gm (0.002 mole) 3-amino-4-
carbethoxy-5-phenylaminoisothiazocle in 10 ml of pyridine.
The solution was refluxed for 6 hours. After cooling the

reaction, the mixture was poured onto the crushed ice,
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separated the solid, collected, washed with water, dried,
added ethanol and separated the solid obtained from boiling
ethanol, finally recrystallised with diiute sodium
hydroxide solution and dried in desiccator over anhydrous
éaClg. The total yield was 0.2115 gm (30.0 5 yiela) , mp

o}
over 2860 C.

IR (KBr):

CH ); 1668 ( C=0 . 1 W5 . .. ). 1200 ( C=S );
3 ‘ . -1

775, 740 ( monosuv’ ( figure 12 )

1H—NMR 4 'Ifigure 31 )
Analysic
Calcd N = 15.90
Found N = 15.79

Attempt to synthesizziikiiiz/ i-methylaminoisothiazolo-

[3,4-~d]pyrimidig A — {
. N
After Mded

isothiacyanate to¥# solution @&f 0.3084 _gm (0.002 mole)
3-amino-4-c uﬂg\mﬂﬂgnﬂlﬂn >10 ml pyridine,
the so ) W e l( m b i ::ﬁ’ pyridine
out, ﬁmagﬂﬁ geﬂﬁiﬂlﬂij ,Q(Eashed with

acetone, dried and finally recrystallised with pyridine.

Semmmeen (o2 mole)  methyl

However the product obtained was suspected to be 5,7-
dimethyl -3 -aminoisothiazolo[5,4-d]lpyrimidine-4-imine~ 6-
thione. The total yield was 0.2273 gm (50.0% yield), mp

o
over 260 C.
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IR (KBr): 3450, 3350 (NH,); 3250 (NH); 3000
( =CH, CH ); 1600 ( C=N ); 1395 ( CH; ),; 1250 ( C=S5 ) cm.—1
( figure 13 )

1H—NMR ( CDCl;, dg-pyridine ) : ( figure 32 )

Analysis for C,HgN;S,

Caled. C = 36.99 H = 3.99 N = 30.81
Found C N = 30.65
Attempt to synthesi: zlaminoisothiazolo-

(3,4-dlpyrimidine:

To a solut 1.2 mole) 3-amino-4-

cyano-5-methylamino’ mhpyridine, 0.2268 gm

\

(0.002 mole) of i\\te was added. The

solution was reflux After pyridinewas
distilled, the separate= = S éollected and washed

with acetone. Jiied and finally,

recrystallised ‘ﬁ‘_ l“‘{obtained product

was suspected to=fe b5-phenyl-7T-methyl-=#-aminoisothiazolo-

N )L (1)) Rl
1640 (Q¢Wﬁﬁgﬁmyﬁ?§mgﬁ g o

;0 175, 740
( monosubstituted aromatic ) cm. ( figure 14 )
1
H-NMR ( CDCla, ds-pyridine ): ( figure 33 )

o

H
69!

Analysis for C,, Hy N.S,:

Caled. C 49.81 H = 3.83 N = 24.20

Found C

49 .84 H .79 N

I
w

23.08
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Attempt to synthesize 5-Methyl-3-phenylaminoisothiazolo-

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

After adding 0.1222 gm (0.002 mole) of methyl iso-

thiocyanate to a solution of 0.4325 gm (0.002 mole) of

3-amino-4-cyano-5-phenyly -4thiazole in 10 ml pyridine,

érs , distilled pyridine
d

lected, washed with

the solution was r
out, then the so™
acetone, dried - ised with pyridine.
However the prc, ha-ted to be 5-methyl-
7-phenyl- 3 - am’ imidine - 4 -imine-

6-thione. The togflif folrin A W\em (65.0% ), mp over

o
260 C

IR (KBrj:  3350 (NH); 3000 ( =CH,
CH zi 1640 ( C=N ); ,/V'AJ & aromatic ); 1265 ( C=9);
cm. ( figu f;

1

H-N h?E\- ( figure 34 )

Analysis for CqioHyy Ng 82

ﬂf‘iﬂil’m Hﬂﬁﬂtﬂ’ﬂ‘?

QFound = 49 98

24.20

23 76
Attempﬂ to synthesize 5- Phenyl 3~ phenylaminoisothiazolo—
[3,4-d]pyrimidine-4-imine-6(7H)-thione

To a solution of 0.4325 gm (0.002 mole) 3-amino-4-
cyanao-5-phenylaminoisothiazole in 10 ml pyridine, 0.2268

gm (0.002 mole) of phenyl isothiocyanate was added. The
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solution was refluxed for 3 hours. After pyridine was
distilled, the separated solid was collected and washed
with acetone. The collected product was dried and finally,
recrystallised with pyridine. However the product obtained
was suspected to be 5,7-diphenyl-3-aminocisothiazolo[5,4-d]-

pyrimidine-4-imine-6-thion= e total yield was 0.5694 gm

(81.0%) , mp over 260

IR (KBr): ®5,); 3200 (NH); 1750

( C=N ), 1650-145 ( C=5 ), 775, 740

o

( monosubstituted a: ' ! Slgure 16 )

H-NMR D, ¢ figure 35 )
Analysi |

Calcd: N = 19.93

Found N = 19.56

AULINENINYINT
ARIAATANNING A Y



TABLE 1:

PHYSICAL DATA OF 3-AMINO—4-CA“rTHOXY—5—SUBSTITUTEDAMINOISdTHIAZOLES

No. R

153-155

e Augnewiweng o

AU TA

hh



TABLE 2: PHYSICAL DATA OF 3-AMItM

NO-5-SUBSTITUTEDAMINOISOTHIAZOLES

No. R Molecular Yield m \ Elemental Analysis
formular ( % g/ ' rbon Aydrougen Nitrogen
«3lcd. Found Calcd. Found Calcd. Found
3 CH C5H6N4S 60. .70 3.92 3.85 36.33 36.29

L
5

o AUEADININGMT oo e e

IR TR AR
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TABLE 3: PHYSICAL DATA OF N-SUBSTITUTED-N'-(4-CARBETHOXY-5-SUBSTITUTEDAMINO-3-ISOTHIAZOLYL) -

THIOQUREAS

GaHg

Molecular Elemental Analysis

No. R R - .
Formular Loon Hydrogen Nitrogen
Found Calcd. Found Calcd. Found
- CH X . . .
5 CH, ] CoH. ,N,0,S, .36 5.14 5.20 20.42 20.26
- . . 16. .51
6 CH3 C6H5 C 16 4 2 2 55.9 169-170 49 98 49.91 4.79 4,79 6.65 16.5
e o e unmmﬂmwmni
e o QRIRINTUARVINGIRY» <5 e o

9t



TABLE 4: PHYSICAL DATA OF 5-SUBSTITUTED-3- SUBSTITUTEDAMINOISOTHIAZOLO[3 4 d]PYRIMIDINE—
4 -ONE-6(7H)~THIONE
No. R R/ Molecular Elemental Analysis
Formular #arbon Hydrogen Nitrogen

Found Calcd. TFound Calcd. Found

9 CH3 CH3 C_)HBN‘,‘OS2 89 3.51 3.56 24.55 24.09

10 CH3 CeH C12 NOS2 >260 49 63 49.29 3.4 3.33 19.30 18.84

1 . _H

! '6h5 CH3 C 10 4 46.0 >290 49 . 63 49 .32 3 45 3.38 19.30 18.84

, W?ﬁiﬂiﬁuﬂlﬂﬂﬂﬂlﬁﬂ

2 C6H5 c ﬂ 41 31 15.90 15.79

Lt



THELE PHYSICAL DATA OF 5,7~-DISUBST PD-3-AMINOISOTHIAZOLO[(5,4-d]PYRIMIDINE-
4~-IMINE-6-THIONE
. Molecular | Elemental Analysis .
No. R R Formular s Ralbon Hydrogen Nitrogen
J Md. Found Calecd. Found Calecd. Found
97 .94 . 0.
13 CH3 CHB C7H9N582 3.99 3 30.81 3 56
1 .7 . .
4 CH3 C6H5 ‘2 5 2 49.84 3.83 3.79 24.20 23.80
1 mmmwmmm |
5 C6H5 CH3 3.83 3.79 24.20 23.76
1
6 C6HS Ce 19.93 19.56

wwmmmmumwmaa "’
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DISCUSSION

In this research J:othiazolopyrimidine deri-

F e s .
The synthesis£;=jgggé fminoisothiazoles by the
aminative cycligats A arcantoacrylonitriles

appeared to be y@ Y] The approach is

particularly attJLctive Cecauss of t} easy formation of

3-amino-3- mer iilonitrile!J from active methylene

i G UEA NENEWEAS
amﬁﬁﬂwum’sﬂma gies s

as alky cyanoacetate or malononitrile with isothiocyanate
has wusually been performed in the presence of an alkali
metal alkoxide as the base. (49, 50, 51) The base promoted
condensation of active methylene nitriles with
isothiocyanates lead to the corresponding salts of 3-amino-

3-mercaptoacrylonitrile intermediates which were

49



50

subsequently employed without isolation, to react with
chloramine. Thus, the generation of 3-amino-3-mercapto-

acrylonitrile salts in situ and cyclization with aqueous

chloramine constitutes the synthesis of 3,5-diaminocisothia-

zole derivatives.

3-amino-4-~carbethoxy-5-

,é '- CO,Et) were prepared

In the present
substituted isothiaz~

by wusing ethylcyes= CO,Et) in sodium

""‘-..\
ethoxide and hiocyanate. The

resulting interme " crylonitrile(XLII,
Y = CO,Et) was | “h-amine. Scheme 2

describes the synt = il N1 ompound.

N=C-CHz-Y |

4:-C ~nuR

ﬂubqw ;wwwnﬁ

H— N+u
N Q Y ’?h -

A mnmmm&n@ d

XLII
H2 N P HN§ )
c-¢C c-¢
oo — HL 1l
N\S/C\NHR s~ NHR
XLTTI
Scheme 2: Mechanism of Reaction of 3,5-Diaminoisothiazole
Synthesis

Y = CO,Et, CN
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The methylene hydrogens adjacent to the carbonyl
or the cyano functional groups have considerably greater
acidity than the hydrocarbon analogs. That is attributed to
the ability of the carbonyl énd cyano group to delocalize

jugate base. The conjugate

the negative charge of the gp
base of carbonyl compo mjlu gortant "enolate anion”,
which is also inv : talyzed enoclization
process. The four on of ethylcyano-
acetate is illust®fa c.noxide in absolute
ethanol. The fuwiTt: ‘and cyano groups,

may stabilize ce of the negative

charge.

Anion form¢ - 3 mad¥® o the electrophilic
carbon center of 7anate leading to an
intermediate, 3 A — - ( Y = CO,Et)

v,
which also posses— o = Electron-

delocalization im the 1ntermed1ate flnaily give 3-amino—-3-

mercap““”ﬂ“ﬂﬂ% NENTNHINT

loramlne as s&hr amino roup,
generatQimf]l'a ﬁﬂ ‘immrlg wﬂ’lﬁ EJ sodium
hypochlorlte in low temperature. he nucleophilic

substitution at electrophilic.nitrogen atom of chloramine
by nﬁcleophilic sulfur atom of 3-amino-3-
mercaptoacrylonitrile produces the amine. Following by
nucleophilic reaction of amino group at carbon atom of

cyano functional group to give 3,5-diaminoisothiazoles
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(XLIII, Y = CO,Et).

1
The H-NMR spectrum in figure 19 and IR Spectrum

in figure 1 indicated that the obtained product was
1
3-amino-4-carbethoxy-5-methylaminoisothiazole. The H-NMR

at 1.37 ppm (t, J = 7, 3H,

~CH,-CH,) and 4.35 ppmglWWII/A, o1, -0-CH,-CH,); methyl

-NH-CH;); secondary

amine group at 7.7 ; 7 B _d) and primary amine
group at 5.48 ppn r ' LN I . The IR spectrum
indicated primary adfr Yy J . E' A “xxoaao cm—l; secondary
amine at 3330 cm v ;t oy \ ~.: ( C=0 stretching)

The M-e 20 and IR spectrum

in figure 2 obtained product was
1

ble. The H-NMR

1nd10at€g%giﬁiﬁ
3-amino-4-carbelss 5
A

spectrum indicatci & Po=opm (t, J = 7, 3H,

-CH,-CH; ) and 4. 37 ppm (3, =7, 2H O CH,-CH;); phenyl

group at 7. ﬂﬂﬂ.m Wﬂws w)ﬂﬁtﬂ:ﬁjary amine group

at 9.97 ppm (Mr, -NH3- C6H5) and primary amlne group at

ot 2] RIRIATHARTINEIG \ 8 e

indicated primary amine group at 3500, 3300 cm ;
-1
secondary amine group 3% 3180 cm ; ester group at 1660
-1
( C=0 stretching ) and at 1220 ( C-O stretching ) cm.

Two 3-amino-4-zyano-5-substituted aminoisothia-
zoles (XLIII, Y = CN) were prepared by using malononitrile

(XLI, Y = CN) in sodium =thoxide and the corresponding
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nitrile (XLII, Y = CN), was then cyclized with chloramine.
‘The mechanism of reaction was similar to that of 3-amino-
4-carbethoxy-5-substitited aminoisothiazole synthesis.

1
The H-NMR spectrum in figure 22 and IR spectrum

in figure 4 showed that 3-amino-4-cyano-5-methylaminoiso-

thiazole was the obta’s The H-NMR spectrum

indicated methyl gro:- = 5.4, 3H,-NH-CH;);

secondary amine gr= 1H, -NH-CH;) and

primary amine gro; isothiazole-NH, ).

The IR spectrum i3 roup at 3450, 3360
-1

cm  ; secondary
-1

cm.

ano group at 2200

The figure 21 and IR

“amino-4-cyano-5-phenylamino-
,da_ﬁ,ﬂ 1

isothiazole was; ™hg g > H-NMR spectrum

spectrum in figure 4 sh

indicated phen V_ 5H, -NH-C4Hg);

.

secondary amlne"froup at 1v.lZ ppm (‘vr, H, -NH-CzHy)

- i::::;@ﬁﬁim:immit:r:::: .
- RTINSl dy <
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SYNTHESIS OF N-ISOTHIAZOLYL THIOUREAS

Here, the 3-aminoisothiazole derivatives were used
to form the thioureas with methyl isothiocyanate or phenyl

isothiocyanate in various conditions. The reaction was

carried out in pyridine when ethanol was used

as the solvent the tht tained due to the
reaction of ethanc] Formation of the
thiocarbamate wasg ‘ AN  the reaction of
phenyl isothiocya; . in ethanol, the
product phenylthic NMR spectrum was

shown in figure 3’

RNCS + CoH5OH —Zeu0s R-NH-C-OCyH5

3, 5—Diamj1>1 vatffi’es (XLIII) were

¥

transformed to th%.N 1soth1azo lthioureas (XLIV , XLV)

by the reaﬁlugmqaﬂmw%ﬂﬂgs 3-anino-4-

carbethoxy-5- thylam1n01so@h1azole 3-amino-4. arbethoxy—
e ARATAD T HARTRY AR B
thiazole ’or 3-amino-4-cyano-5-phenylaminoisothiazole with
methyl or phenyl isothiocyanate in pyridine under refluxing
condition. There are two possible sites of reaction on the

aminoisothiazoles which were represented as follows.

1. The substitution reaction occured at 3 position

2. The substitution reaction occured at 5 position



H/
o+ RNCS
N\
N

s H
s
/ 3 N
p—-N\ >/— \
H 2\5 N;\S
: |
R
1 - -
The H- ¥ Jct obtained ;
N-methyl- N -(4- carlﬁthoxy—- uuuu,La-1no—‘:150thi8201yl)‘

thiourea #&u N-pheny ~(4-carbethoxy-5-methyl-
BRI 11 121711 4L N
(4-carbeth a(figure
25), itﬁ’i ﬁﬁlﬁ\aﬁ nﬁhjiﬁiﬂ’jﬁﬁamlno 3-
isothiazolyl)-thiourea indicated that the addition reaction

occured at 3 position, not at 5 position, of isothiazole

rings. Three N-H protons were assigned as follows.
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E 10.2 }lo/
[
S L___/___J \
\
\C__ __________
/ / | j|
r—N (H 74 R—CHg |
T A vin :

10.0 R-CgHg

A-carbethoxy
2 reaction occured
that because of

:ch,ecular hydrogen

bonding between the | oup at 5 position

and the carbonyl oxigen Carbethoxy group at 4

positon form stadm

which also caus‘&(

ing~ conformation,

.“ and electron

delocalization, gi- -s the nucicopnilic gidap at 3 position

e AT EN SN
qmaﬁn‘:mummmé’ﬁ*‘s

H
/ V-

H~—
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The mechanism of substitution reaction occured at

3 position can be represented as follow.

. ﬂﬂﬂ?ﬂﬂﬂiﬂﬂﬂﬂ‘i

case the reactlon | , -
oo AR THURT SRR
Which R group is less bulky, three by-products, the
thiobiuret (XLV), the cyclization products (XLVI) and the
cyclizationproducts having thiocarbamoyl group at 5
position (XLVII) were 1isolated when excess of methyl

isothiocyanate was used.



!

XLVII

where R = CHS, CGH4
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CYCLIZATION OF N-ISOTHIAZOLYL THIOUREAS

The N-isothiazolyl thioureas can be cyclized 1in
present of catalyst, such as acid catalyst, base catalyst,

chemical catalyst or heat.

However Isothiaz &\ rHnezs cannot be obtained

by refluxing N-isoth H; . ] ¢ s in toluene, toluene

with zinc chloride. 1th zinc chloride or

dilute sodium hyd:

IsothiaZzol wtained via the base
"nkt.lazolyl thioureas.
"‘-.

and heat catalyt#

Thus, 5-methyl-3#ae¢ 5[3,4-d]pyrimidine-

4-one-6(7H) - thlone-v lamino isothiazolo-

/
i .
[3,4-d]pyrimidine-4- one£;=;§!ié 5-methyl-3-phenyl-
amino isothiaz-lQ & *'J“' aneeB8(7H)-thione and

5-phenyl-3-phen§ .r‘pyrimidine—4—one—

6(7TH)-thione we n readlly Suouvalned ::espectively form
N—methyl—N/— 1ibth mino isothiazolyl )-
ISV o 15 oA 10T NS
1)zthiourea ﬁl NEN 5-phenyl
VST i) [0

carbethoxy-5-phenylamino-3-isothiazolyl)-thiourea after a

thiazo

amino-3

short period of refluxing with methyl or phenyl
isothiocyanate in pyridine medium. N-Isothiazolyl thioureas
were smoothly cyclized to yield the target compouhds_which

were in general, difficult to purify by crystallization.
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The following reaction describes the synthesis of this type

of compounds.

R H
S /k/ /C2H5
N 0
) ¢

Because billity of +the obtained
product, the po e & obtained. However all
IR spectra and ;_ 'F"‘{ the structures
of required prodﬁits) _— prﬂ:acts, 5-methyl-
3-methylamino isot¥ijgzolo[3, 4 gy dlpyrimidine -4-one-6(7TH)-

thione ShoﬂdU£LQ NYVEWEAL Qicure 21 tor

methyl group at ~amino d%ltlon ate? ppm (dglublet), +the
peaic 18} MY SR UAINGNAY, singlet),
the peak of amine group at 3 and 7 p051t10n were not
observed ( this structure should show the peak of amine
groups at 3 and 7 position at about 7.2-7.8 and 10.0 ppm
respectively) and the IR spectrum (figure 8) showed two

-1
secondary amine groups at 3280, 3200 cm , carbonyl group
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-1 -1
at 1660 cm two methyl groups at 1398, 1360 cm and
-1
thione group at 1250 cm ; 5-phenyl-3-methylamino iso-

thiazolo[3,4-d]pyrimidine-4-one-6(7H)-thione showed peaks
1
in H-NMR spectrum (figure 28) for methyl group at 3-amino

ppsition at 2.89 ppm, the peak for phenyl group at 5

position at 7.3 ppm (multin'kk

the peak for amine group
at 3 position at 7. ructure should show the
peak of amine group

il si'ioé‘)\ ut 10 ppm) and the

IR spectrum (figu® w —weoildary amine groups

-1
at 3400, 3330 cm \ 1660 cm , methyl
y N -1
group at 1360 cm .\K UU cm and mono-
> -1
substituted aroma®fic x\f <m ; 5b-methyl-3-

N\

phenylaminoisothic he®4-one-6(7H)-thione

showed peaks in‘ sure 29) for methyl

group at 5 position at %= : nglet), the peak for

LA A
phenyl group ' =S A .multiplet), the
peak of amino eff i)+ 10.12 ppm  and

the IR spectrum ('Tgure 11, Silidwecu two ‘ﬂ,ondary amines at
3400, 3200 4 d thione group
at 1240 ﬁ“u Ej ?ﬁﬂﬂﬁheﬁy n01soth1azolo—
[3,4-4d] ez4-0
sggisﬁﬂﬁglgi\gjrlii;ﬁJ4ij1gi*1¢§:qugiﬁijsr3£f at .

ppm, amine groups at 10.28 ppm and the IR spectrum (figure
12) showed two secondary amines at 3400, 3300 cm—1 )
carbonyl group at 1668 cm—l, the thione group at 1200 cm_1
and monosubstituted aromatic peak at 775, 740 cm._1
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With the reaction of 3-amino-4-cyano-5-phenyl or
3-amino-4-cyano-5-methyl aminoisothiazole and methyl or
- phenyl isothiocyanate in pyridine, the corresponding

thioureas were not observed, however the obtained products

were concluded as 5,7-dimethyl-3-aminoisothiazolo[5, 4-d]-
pyrimidine-4-imine-5-thione, 5-phenyl-7-methyl-3-aminoiso-
thiazolofb,4-d]pyrimidine_ # je—6-thione, 5-methyl-

7—phen&l—3—aminoisoth' “"' ]pyrimidine-4-imine-6-

thione and 5,7-Cw — iazolo[5,4-d]lpyrimi-

dine-4-imine-6-thiorg e following reaction

present the synthe- nappounds.

ﬂUﬂ?WﬁWﬂ?

QW'Wﬁ\'iﬂ‘iflJﬂJ ANYAY

The obtained products, 5,7-dimethyl-3-aminoiso-

thiazolo[5,4-d]pyrimidine-4-imine-6-thicns= showed peaks
1

in H-NMR spectrum (figure 31) for methyl group at 5 and 7

position at 3.79 (singlet) and 2.84 (singlet) respectively,
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the peak for primary amine and imine showed at 5.01 ppm
because of the chemical exchange between NH group of this

product with OH group of water and the IR spectrum
-1
(figure 13) showed primary amine at 3450, 3350 cm ,
-1 -1
secondary amine at 3250 cm and thione group at 1250 cm ;

E )

‘jpzolo[5 , 4-d]pyrimidine-4-

5-phenyl-7-methyl-3-aminoiso;
] H-NMR spectrum (figure

é‘? 95 ppm (singlet),

Lo

imine-6(7H)-thione show :
32) for methyl grour™
phenyl group at 5 ™iplet), the peak
for primary amine‘" ; ; ) 'u,A 6.9 ppm because of
'ﬁmﬂf this prodﬁct and
OH group of wated a; u} ' o6 \\\?¢igure 14) showed

the chemical exchang
thione group at K sebstituted peak at

775, 740 cm ;

‘r.i‘-
[(5,4-d]pyrimidine-4- 1m1n~.
Ef“ ih

3-aminoisothiazolo-
1
showed peaks in H-NMR

spectrum (figure-ﬁS, Feposition at 3.86

ppm  (singlet), L7 i Jon at 7.3 ppm
(multiplet), the p“tk for P E ™ amine TLd imine showed at

of %h chemical@dxchan between NH group

o e ol WE AUEAWEIAT
o TR IR

. thiazole{b,4-d]pyrimidine—~4-imine-6-thione -showed peaks in
1

H-NMR spectrum (figure 34) for two phenyl group at 5 and 7
position at 7.3 ppm (multiplet), the primary amine and

imine group showed at 6.9 ppm because of the chemical

exchange between NH group of this product and OH group of
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water and the IR spectrum (figure 16) showed primary amine

_ -1 -1
at 3450, 3400 cm and thione group at 1250 cm and
-1
monosubstituted aromatic at 775, 740 cm. All elemental
analyses of the products confirm the represented

structures.

In case of 4 . 4-cyano isothiazole
derivatives with the. //)_d;he adduct thiuorea
——
trend to occur irng mino group at 5
position due to ®ctronic effect.
Sterically, ther wdrogen bonding
bétween the NH itrile group at
4 lpésition, this amino group at b5
position freely rotd the isothiocyanate
group is possible, e uitrile group is less
bulky than carbethox allv the amino group
at 5 position is';:_______________‘?ii l;i:c than that at
3 position due il the _vu-tiﬁ: effect of the
substituted alkyl onfphenyl grougy Once the adduct thiourea

is formed, EHJ,EJKJ AENINEAQ ceaatry o a

stainless six- membered ri¥g produgh Thergfore,
thloureaq mf!]“aiﬁﬂ ‘imrllm:lg m E.la’] a Ureactlon
mixture. Eventhough the products obtained were logically .
concluded to be the isothiazolo(5,4-d]lpyrimidine
derivatives, more information on the identification and
structural elucidation need to be performed for a complete

conclusion.
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CHAPTER V

CONCLUSION

Two series of isothiazolopyrimidine derivatives,

5-substituted-3-substituted

aminoisothiazolo[3,4-d]pyrimi-
dine-4-one-6(7H)-thion i\ 0/ /4:5ubstituted-3-aminoiso-
sized, starting fv »5-diaminoisothiazole
derivatives and the N-isothiazolyl
thioureas which ting to yield the
products, 5-met, zolo[3,4-d]pyrimi-
dine-4-one-6(7H)- Whv1l aminoisothiazolo
[3,4-d]pyrimidine-, 5-methyl-3-phenyl
aminoisothiazolo[3, 4 dﬂg;;g!;; ~i8 - one -6{( 7TH )-thione,
5-phenyl-3-phenyl amadeiZ/iof 3,4-d]pyrimidine-4-one-

6(7H)-thione,

5‘Qolo[5,4—d]pyrimi—

1y Ji3-aminoisothiazolo-

¥

dine—4—imine—6—tl.ox-,
[5,4- d]pyrlmldlne.d -imine-6-thj ne, 5-methyl-T7- phenyl—

;- amnomtﬁ%gqmg,w@wem F)ne - 6 -tnione,

5,7-4iphenyl-3- amgn01soth1 olo[5,4-4d yrlmldlne 4-
e ARARIRTUNAAINY AR B
S“amlno 4-carbethoxy-5-methylaminoisothiazole, 3-amino-
4-carbethoxy-5-phenylaminoisothiazole, 3-amino-4-cyano-
S5-methylaminoisothiazole, 3-amino-4-cyano-5-phenylaminoiso-
thiazole, N-methyl- N'-(4-carbethoxy-5-methylamino-3-iso-

thiazolyl)-thiourea, N—phenyl—N'—(4—Carbethoxy—5—methyl—
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amino-3-isothiazolyl)-thiourea, N-methyl-N'-(4-carbethoxy-
5-phenylamino-3~isothiazolyl)-thiourea and N-phenyl-
N'-phenyl-(4-carbethoxy-5-phenylaminoisothiazolyl)-thiourea

were also obtained.

AULINENINYINT
ARIAATAUNN TN
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FIGURE 1: THE IR SPECTRUM OF 3-AM - CARBETHCXY-5-METHYLAMINOISOTHIAZOLE
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FIGURE 2: THE IR SFECTRUM OF 3-AMTH

- CARBETHOXY-5~PHENYLAMINOISOTHIAZOLE
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FIGURE 3: THE IR SPECTRUM OF 3-
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FIGURE 4: THE IR SFECTRUM OF 3-AMINO-4-CYANO-5-PHENYLAMINOISOTHIAZOLE
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FIGURE 5: THE IR SFECTRUM OF N~ EF L-N'-(4-CARBETHOXY-5-METHYLAMINO-
3-ISCTHIAZOLYL)-TH,]
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FIGUR

E 7: THE IR SPECTRUM OF N-
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FIGURE 8: THE IR SFECTRUM CF
3-ISOTHIAZOLYL)-TH
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FIGURE

9: "HYL-3-METHYLAMINOISCTHIAZOLQ[3,4-d]

908

80

70

508

40

kfe

{4 ﬂum%w N3

T AT ARG =~ = =

wavenumber (cm )

£8



Transmittance (%)

FIGURE 10:
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FIGURE 11: ThRE IR SPECTRUM OF S5-PHENYL-3-METHYLAMINCISOTHIAZOLO[3,4-4d])
PYRIMIDINE~6(7H)~THIQO
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FIGURE 12: THE IR SPECTRUM OF S5-PHENYL-3-PHENYLAMINOISOTHIAZOLOI[3,4-d]
PYRIMIDINE-6(7H)-THIONE
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FIGURE 14: ThHE IR SPECTRUM CF 5-PHENYL-7-METHYL-3-AMINOISCTHIAZGLO([S5,4-4d]
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FIGURE 15: THE IR SPECTRUM OF S5-METHYL-7-PHENYL-3-AMINOISCTHRIAZOLO(S5,4-d)
PYRIMIDINE-4-IMINE-6-THIZRYE
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FIGURE 16: THE IR SEECTRUNM OF 5,7-DIPHENYL-3-AMINOISCTHIAZOLOI([S5,4-d
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FIGURE 17: THE 1R SPECTRUM OF N-METHYL-N'~(5-METHYL-3-METHYLAMINO
AIDINE-4-CNE-6(7H)-THIONE)-THIOUREA
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FIGURE 18: THE IR SPECTRUM OF N-'
ISCTHIAZOLO[3,4-4d
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