CHAPTER III

EXPERIMENTS

Instruments
1. Eleme $ ;v Perkin Elmer 240 C (The
e
Scientific an : Qrch Equipment Center,

Chulalongkorn

2. : Shimaszu IR - 440

(The Scienti Research Equipment

Center, Chulalﬁv'

3. Nuclgag esonance Spectrophotometer :

Jeol FX 90 Q (9§ ‘scientific and Technological

Research Equ1pment F*' ------ —¢h lalongkorn University)
4. [ Mas ' dol FX 3000 double
%> scientitiil i

focusing (Fhe ological Research

Equipment Ce er Chulalongkorn Unﬂlersity)
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1. Ethyl cyvanoacetate (Wako Pure Chemical
industries Ltd.)

2. Phenyl isothiocyanate (Sigma Chemical Company)

3. Methyl isothiocyanate (Fluka Chemie Co.)

4. Dimethyl sulphate (Farmitalia Carlo Erba)
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The solvents used were either BP. or Laboratory

grade.

3-Amino-4-carbethoxy-5-phenylaminoisothiazole

2.83 g (0.0250 mole) of ethyl cyanoacetate was
f 'gium ethoxide, which was
é) 0250 mole) of sodium

hoted. Then, 3.38 g

stirred until
(0.0250 mole) e was followed. The

mixture was refidu inu and allowed to stir
to cold aqueous yrafming ‘selut which was prepared

%, ammonium hydroxide. The
mixture was - stirre w white precipitate
formed. — produ ed by filtration, then

washed and dr ed Recystalllsatl

. ‘ﬁ"lﬁﬂ“’} TIENG WG =
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mix melting point method.

from ethanol yield

3-Amino-4-carbethoxy-5-methylaminoisothiazole

2.83 g (0.0250 mole) of ethyl cyanoacetate was

added to a solution of sodium ethoxide, which was prepared
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by dissolving 0.60 g (0.0250 mole) sodium metal in 25 ml
of absolute ethanol. Then, the mixture was stirred until
the cloudiness was noted. Then, 1.85 g (0.0250 mole) of
methyl isothiocyanate was followed. The mixture was

refluxed fof 10 minutes, and allowed to stir at rdom

temperature for 12 solution was added to cold

aqueous chlorami ch prepared from 50 ml of
5% sodium hypoc ‘in 100 g of crushed ice

and 10 ml o ide. The reaction

mixture was ure for 12 hours and
the solid o washed and dried.
Recrystallisa

crystals, mp.

AN 57,

with authengic samﬁie us

)
5-Methyl1l-3- phe ylam1no1soth1azolo [3 4-d] pyr1m1dine—4—

s st 1113 1113
AN

pvridine, 0.12 g (0.0020 mole) of methyl isothiocyanate

was added. The solution was refluxed for 6 hours.
After cooling the reaction, the mixture was poured into
crushed ice. Seperated the solid, washed with water,

dried, then added ethanol 20 ml and seperated the solid
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obtained from boiling ethanol. Tﬁe product were
recrystallised from diluted sodium hydroxide solution
and then were dried in a desicator over anhydrous
calcium chloride. The total yield was 0.23 g (40%

yield), mp. over 260 °C (23).

5-Phenyl-3-phenylai lo [3,4-d] pyrimidine-4-

one-6(7H)-thione ==

Phenj N

added to a

(0.0020 mole) was
0.0020 mole) of 3-

amino-4-car othiazole in 10 ml

pvridine. fluxed for 6 hours.
After cooling fg -ion, , mixture was poured into
the crushed ice epere 3~;{ , collected, washed
with water drledigiﬁﬁn‘* othanol 20 ml and seperated
the solid .m_“;“__;'". sfhanol. The product

were recrysﬁﬁr ogium hydroxide solution

and then were#dr1ed in a desicator'over anhydrous calcium

LB IR RTREANT o oo

over 260/°C (23).

iﬂl@iﬂiﬁé URANZNA i

one-6(7H)-thione

To a‘solution of 0.40 g (0.0020 mole) of 3-
amino-4-carbethoxy-5-methylaminoisothiazole in 10 ml
pyridine, 0.12 g (0.0020 mole) of methyl isothiocyanate

was added. The solution was refluxed for 6 hours. After
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cooling the reaction, the mixture was poured into the
crushed ice. Seperated the solid, collected, washed with
water, dried, then added ethanol 20 ml and seperated the
solid obtained from boiling ethanol. The product were
recrystallised from dilute sodium hydroxide solution and

then were dried in a_d or over anhydrous calcium

t
. ’&0.23 g (50% yield), mp.
over 260 OC (23jmmmmmt § Sm—

e;:;:::==g i | -;‘Té-i—ih
5-Phenyl-3-m - ' 01 sd az N 7 '

one-6(7H)-thione

chloride. The t

4-d] pyrimidine-4-

To a sglufion 6£)40.53 @  (0.0020 mole) of 3-

amino-4-carbetha »K‘- hiazole in 10 ml

pyridine, 0.23 g

phenyl isothiocyanate

was added. The soluti
, . -.-f__r;:{!,
cooling the Hedction,

“ refluxed for 6 hours. After

5 poured into crushed

ice. ed washed with water,

dried, then seperated the solid

[}
obtain ﬂg?mﬂm%ﬁa}l ie product were
recrystalblised fro lute soditim- IJr ide solution and
: | o
AR IS j@"fﬁﬂ’“s
chloride. The total vie was O. g. yvield), mp.

over 260 °C (23).
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5-Methyl-6-methylthio-3-phenylaminoisothiazolo [3,4-d]

pyrimidine-4-one and 5,7-Dimethyl-3-phenylaminoisothiazolo

[3,4-d] pyrimidine-4-one-6-thione

To a solution of 1.00 g (0.0035 mole) of 5-

methyl-3-phenylaminoi ot 1azolo [3,4-d] pyrimidine-4-one

-6(7H)-thione in sodium hydroxide solution,

1.32 @& (0.0X thyl sulphate was added

.T‘Uanﬁﬂfc for one hour. The

dropwise wi N

seperated p ashed with water, dried,
and recrys wo forms of crystal
appeared a ting in ethanol until

the shot 1i re dissolved. Filtered

the remaining Recrystallisation
from ethanol t& giel 66 162% yield) of 5-methyl-6-
methy1thio-3-phenylaminoisothiazolo [3,4-d] pyrimidine-4-

IR‘ElBr)‘ 4 13210 (Nﬂl ; 1660 (C=0) ;-
ﬂumwawmmmm’ ‘

AR NI 1’1”1"?’71 E‘I"’Tﬂﬂ’"‘a“"’

(Figure 2

14-NMR (CDClg) § : 2.66 (s, 3H, -SCHg) ;
3.52 (s, 3H, -NCHg) ;
7.22 (m, 5H, -NH-CgHg) ;
9.84 (Br, 1H, -NH-CgHg)

- (Figure 5)
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Analysis for C13H120N432 .

Calcd. C = 51.32 H = 3.95 N = 18.42
Found C = 51.49 H = 3.92 N = 18.34

The filtrate was allowed to stand until crystals

of 5,7-dimethyl1-3-p >N inoisothiazolo [3,4-d] pyrimidine

-4-one-6-thione was OL .. Recrystallisation from

ethanol yields«0«2. mp. 196-197 °cC.

1R u/ 13250 (NE) ; 1660 (C=0) ;
v : \

; 1600-1500 (aromatic) ;
;ik\-:“~(CH in aromatic)
\ 23

\ g, M, >N—CH3)

97 (s, SH, >N-CHg) ;

we

’ -NH—C6H5)
3 1H, -NH-CgHg)

(Figure[Ii )
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5-Phenyl-6-methylthio-3-phenylaminoisothiazolo [3,4-d]

pyrimidine-4-one

To a solution of 1.23 g (0.0035 mole) of 5-

phenyl-3-phenylaminoisothiazolo [3,4-d] pyrimidine—4—one

€
A 1A 2 N2
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-6(7H)-thione in 150 ml of 20% sodium hydroxide solution,
1.32 g (0.0105 mole) of dimethyl sulphate was added
dropwise with stirring at 50-60°C for one hour. The
seperate product was filtered, washed with water, dried,

and recrystallised by ethanol to yield a mixture of 5-

phenyl-6-methylthio-3-p inoisothiazolo [3,4-d]

pyrimidine-4-one & ‘_._\ m henyl-3-phenylamino
isothiazolo [3 Qa 6-thione in the total

Frwwﬁwmﬂfﬂs’ ;

7:20 (. 104, “NE-CoHy, N-Celly) =

Q W’] aﬂ ﬂ ‘im uiwf]fjlﬂﬂ,f]-lﬁ—gus) (Figure 6)

Analys is for C18H140N482

 calcd. C = 59.02 H = 3.82 N = 15.30
Found C = 58.99 H = 3.81 N = 15.26



i
5-Methyl-6-methylthio-3-methylaminoisothiazolo [3,4-d]

pvrimidine-4-one and 5,7-Dimethyl-3-methylaminoisothiazolo

[3,4-d] pyrimidine-4-one-6-thione

To a solution of 0'.80 g (0.0035 mole) of 5-

methyl-3-methylaminoisothiazolo [3,4-d] pyrimidine-4-one

-6(7H)-thione in 15 sodlum hydroxide solution,

"

1.32 g (0.010 yl sulphate was added

dropwise with BO=60 °C for one hour. The

seperated prodt shed with water, dried,

and recrysta forms of crystals

appeared and \ting in ethanol untiil

the lighter nge : ta. i \-\\ solved. Filtered the
remaining bigg ' Recrystallisation from
ethanol yields 1thio-3-methylaminoisothiazolo

(3,4-d] pyrlmldlna£§ i_ {64% vield), mp. 235-236 °C.

IR KB " H) 31660 (C=0) ;
' .oo—1sooﬂgaromat1c) .

fl umwwﬁﬁ’jﬁ‘f‘“
QR AN UM NI

3.07 (d, 3H, -NH-CH3) ;
3.47 (s, 3H, >N-CH3) ;
7.30 (Br, 1H, -NH-CHj)
(Figure 8)

(CDC13+D20) : (Figure 9)
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Analysis for CgH;gONgSoy

Calcd. C = 39.67 H=4.13 N = 23.14
Found C = 40.35 H = 4.07 N = 23.33

The filtrate was allowed to stand until the

crystal of 5,7-dimethy

ethylaminoisothiazolo [3,4-d]
pyrimidine-4-one- &/b ained. Recrystallisation
ield), mp.248-249 ©c.

1680 (C=0) ;

romatic) ; 1350 (C=S)

|

Analysj.s;afor CSHIO%SZ

AUEINEN TN, - e
QRTINS RN Y

5—Pﬂeny1—6-methy1thio-—3—methy1aminoi sothiazolo [3,4-d]

pyrimidine-4-one and 7-Methyl-5-phenyl-3-methylaminoiso-

thiazolo [3,4-d] pyrimidine-4-one-6-thione

To a solution of 1.01 g (0.0035 mole) of 5-

phenyl—3—methy1arhinoisothiazolo [3,4-d] pyrimidine-4-one
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-6(7H)-thione in 150 ml of 20% sodium hydroxide solution,
1.32 @a (0.0105 mole) of dimethyl sulphate was added
dropwise with stirring at 50-60 °C for one hour. The
seperated product was filtered, washed with water, dried,

and recrystallised in ethanol. Two products were obtained
in the total yield o) 81 g (76% yield). The two
products were ~- .A % preparative thin layer
: 9@0 GF254 as stationary

.acetone (50:1) as the

~\§ h product with ethanol.

5-Phe thyd i azolo [3,4-d] pyrimidine

IR (KBt 17 3840 (NH) ; 1670 (C=0) ;
= . 340 (SCHg) ;

in aromatic)

= |

RN (cDClg) g : 2. 50 (s, 3H, -SCHg) ;

ﬂ‘lJEJ’J‘VlEWPﬁ’WEJ’%ﬂ‘@*—CHw :

7.30 (m, 6H, >NH-CgHg, -NH-CHg)

IR 9N T AR RENE ¢

Apalyeus for 013H120N482

Calcd. C = 51.32 H=3.95 N = 18.42
Found C=251.17 H=3.83 N = 18.30
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7-Methyl-5-phenyl-3-methylaminoisothiazolo [3,4-d]
pyrimidine-4-one-6-thione melts at 258-259 ©cC.

IR (KBr) V : 3350 (NH) ;
1680 (C=0) ;
1350 (C=S) ;

-NH-CH3) ;
, >N-CHg) ;

» >N"’C6H6, -N}‘I-CHs)

N:= 18.42

Found 61 N = 18.17

5-Methy1-3-phenylanino-6-hy aizolo [3,4-d]

— 5 -

2

pyr imidine- 4yf‘ -

A mlxt.yre of 25 m1 of 6N hydrochloric acid and

1.06 g %fﬂs’gclnﬂ mwmp}ﬁthyltmo- ~pheny1

aminoisothiazolo [3, 4‘;1] pyr1mid1ne 4-one was heated under
reﬂﬁﬂ Mﬂtﬁngwqr@%ﬂq@ Bec:.pltated
prod duct was filtered, washed with water and dried. The
precipitated were recrystallised from chloroform to
afford 0.60 g (63% yield) of 5-methyl-3-phenylamino-6-
hydroxyisothiazolor [3,4-d] pyrimidine-4-one as white

needle crystals, mp.over 300 ©°C.
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IR (KBr)V  : 3200-3400 (OH) ; 1720 (C=0) ;
1600-1500 (aromatic) ; 1190 (C-0)
750, 690 (CH in aromatic)

(Figure 29)

1H-NMR (CgDgN) : (Figure 12)

Analysis for

Calcd. N = 20.40
Foun 5285\ H= N = 20.37
5-Phenyl-3-phe ihd26-Bfdroxyisothiazolo [3,4-d]

pyrimidine-4-ong

A mixture @ hydrochloric acid and

1.28 g (0.0035% mgle)  .C -phenyl-6-methylthio-3-

phenylaminoisoﬂm;dé%ﬁ}ﬁm__' i] pyrimidine-4-one was

heated undep_—_refiuxed CORGILIONA or 16 hours. The
V. \‘

precipltatediﬁro a,}]ashed with water and

dried. The precipltated were recrystallised from

cmorofﬂnufj %Wﬁ%msﬂzﬁ) of 5-phenyl-3-

phenylam&ko 6—hydroxy¥soth1azolo [3,4-d] pyr1m1d1ne -4-

ond) oot G BT REE ) P P

IR (KBr) V . 3400-3500 (OH) ; 1710 (C=0) ;
1600-1500 (aromatic) ;
1190 (C-0) ;
725, 695 (CH in aromatic)

(Figure 30)
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1H-NMR (CgDgN + CDClg) : (Figure 13)

Analysis for 017H1202N4S

Calcd. C = 60.71 H = 3.57 N = 16.66
Found C = 60.72 H = 3.52 N = 16.63

5-Methyl-3-methylami yisothiazolo [3,4-d]

pyrimidine-4-one

aminoisothiazol was heated
under reflux The precipitated
product was h water énd dried.
The precipitated oy 8 ised from chloroform to
afford 0.48 g (65%"% a4y -methyl-3-methylamino-6-
.- . ine-4-one as white

needle crystals,

IR (KBI;) v o 3200 3400 (Oﬂ ; 1705 (C=0) ;

ﬂ‘IJEJ’J‘VIEJ??ﬁWEI’]ﬂ‘E

P (Figure 31)

9 m@,ﬁ(agw UMNANLIAY

1H-—NMR (C5D5N + CDCla) : (Figure 15)
Analysis for C7H802N4S

Calcd. C = 39.62 H=3.77 N = 26.42
Found C = 39.5¢ H=3.76 N = 26.32



43

5—Methy1-3—methy1amino—6-hydroxyisothiazolo [3,4-d]

pyrimidine-4-one

A mixture of 25 ml of 6N hydrochloric acid and
1.06 g (0.0035 mole) of 5-methyl-6-methylthio-3-methylamino

isothiazolo [3,4-d] pyrimidine—4-one was heated under

refluxed condition irs. The precipitated
product was fil ;h water and dried.
The precipitated e X i_ iiﬂai from chloroform to
afford 0.56 g | £ 5-phenyl-3-methylamino-6-
hydroxyisothaz | '

needle crystals

IR (KBr

600-1500 (aromatic) ;

lH-NMR (GgDgN + CDCL ) (Figure 17)

@yﬂ’mumymm
TR ST R ) iy e

Found C =52.63 H=23.51 N=20.72

' [
5—Methy1—3-methy1thio—6-(1-piperidino)isothiazolo [3,4-d]

pyrimidine-4-one

A mixture of 3 ml of piperidine and 0.20 g
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(0.0080 mole) of 5-methy1-6-me£hy1thio—a-methylamino
isothiazolo‘[3,4fd] pyrimidine-4-one was heated at 140 o
for 24 hours in a sealed tube.s Then, evaporated the
unreacted piperidine and recrystallised the precipitated

with hexane to afford 0.17 g (75% yield) of 5-methyl-3-

]
methylamino-6-(1-pipexrid othiazolo [3,4-d] pyrimidine

I4-NnMR (CDC1

13¢ ‘i
ﬂ

L '190.37 (s, 8

ﬂumwﬂn ;ﬂmj’rﬁ
KL k)i REE

49.90 (t, c2' and c6')

33.86 (q, CHy at C5)
31.75 (q, NHCHg)
, 25.41 (c3' and c5' )
- AR 24.16 (ca’ )
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