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4 Melhnn Point Apparatus :

- Buchi capillary meiting point apparatus, the thermometer is
uncorrected.




Chemicals,

Diethyl malonate (Fluka chemie AG).
Triethyl orthoformate (Fluka chemie AG).

Acetic anhydride (BDH Lim
QA f

Aniline (Merck).

3-Chloro-4-fluoro-aniline (Aldrich Chemicale
Potassium isothiocy / @'\! Lt »'

./

Ethyl iodide (Merc! //
Ammonia Solution (25

Tin (Fluka chemie A o7
Mif*

p-Toluidine (Merck). .:ﬂ'
All Solvents used were either B

:
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Diethyl ethoxymethylenemalonate ( XXXXVIII ).

A mixture of 18.00 g. (0.112 mol) of diethyl malonate ( XXXVII ), 16.65g (0.112 mol)
of triethyl orthoformate, 22.95 g (0.225 mol) of acetic anhydride, and 0.33 g of anhydrous

zinc chloride were boiled under reflux for 1 hour. The mixture was then distilled at

e ' cooled, filtered and re-distilled under
ted 2l 140-165°¢ (10 mmHg), The product

duct was 12.41 g (51%), b.p.

atmospheric pressure at 200°,

reduced pressure, the

was redistilled at 155-160°.

IR (Figure 6.)

(KBr Demountable c&

TH-NMR (Figure 7. '

(CDCls) I d 09-4.38 (ranH 3-CH -CH,)
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Ethyl anilinomethylenemalonate ( XXXX a ).

A mixture of 4.28 g (46 mmol) of aniline ( XXXIX a ) and 10.0 g (46 mmol) of diethyl
ethoxymethylenemalonate was stirred in methylene chioride at room temperature for 30

minutes. After methylene chloride was evaporated off and the residue was extracted and
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crystallized from ether upon cooling ice. The overall yield was 11.73 g (97%), m.p. = 45.
S50 °¢.

IR (Figure 8) em’ (¥ N-H)
(KBr Demountable mﬂ}§ \f (¥ C-H)

TH-NMR (Figure

(OMSO-d)

@uﬂﬁmamiﬂawnﬁ
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After ethanol was evaporated, the residue was recrystallized from n-hexane to give 11.12
g (70%) of product, m.p. = 55-57.5 °¢.
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IR (Figure 10) 3250 em’ (VN-H)
(KBr demountable cell)  2850-3030 cm ' (¥ C-H)

1720 em ' (VC=0, ester)

| —
TH-NMR (Figure 17
(DMSO - d)) :

One n:ﬂ u m m WMMﬁm added to 10 m|

diphenyl mher and heated at 260-265° for 1 hours. After the solution was cooled at

com ity e fehcs s Ve s, b ooy i

bmzanu and diethyl ether. The solid was recrystallized from dimethylformamide (DMF).
The overall yield was 0.57 g (69%), m.p. 274 - 275¢.

IR (Figure 12.) 2890-3150 cm (¥ C-H)

(KBr Pellet) 1700 em | (¥ C=0, ester)
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1620 em’ (YC=N)
1475 em’ (& C-H)
1380 cm’ (80-H)
1198, 1287 cm ' (v C-O, ester)

! ’,} CHyCHs)
| -CH,)
‘ -

TH-NMR (Figure 13))
(DMSO-de)

3' Cﬂl‘bﬂeﬂ'lbxr-? Cl I_!-'Z 0

One gram (3.18 mnol) of ethyl anilino {-&chbm—#—lﬂm} methylenemalonate was
SN V)12 0 3\
solution cooled, s : consecutively with benzene

¢ /s
N RS T I e R g e
VBRI )

IR (Figure 14) 2800-3150 cm’ (VC-H)

(KBr pellet) 1700 em’ (¥C=0, ester)
1610 em (VC=N)
1464 om’ (3CH)

117046012
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1382 com’ (50-H)

1180, 1370 cm ' (v C-O, ester)
TH-NMR (Figure 15) 1.38 (t, 3H, -CH,-CH,)
(DMSO-d,) 4.44 (@, 2H, -CH -CH,)

o= 6.4 Ha)

T—

thionyl chloride was heated on
-.'l‘-"

was removed in vacub then the crude ras

ice and 12 ml of conk

Ante the mixture of 100 gm of

)
‘** was stired and kept cold

until it became entirely-granular which was followed by extraction with two 20 ml portion
[ 1

P13 AL TR
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IR (Figure 16.) 2030-3070 cm’ (¥ C-H)

(KBr Pellet) 1734 cm' (v C=0, ester)
1582 em’' (VC=0)
1485 cm’ (5C-H)

1172,1232 cm ' (¥ O-CHx-CH)
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TH-NMR (Figure 17)) 1.43 (t 3H, -CH-CH)
(cocly) 4.47 (a, 2H, -CH.-CH,)
7.66 {t. 1H)
7.80 {t, 1H)
8.10

(

\y/,;%_ﬁ

and 5 ml of phosphorous eychicric iy 3 sated at 130-140°c for 1 hour. The excess
phosphorous oxychloride ms_m:ﬁgde V& then the crude residue was poured into

was washed with water and was dried. The snliﬁ was drssnfmd in chloroform and dried

o s 40 A 4 s 3

evaporator. Thé product was mcryst:lhzad from chlnroforrn The uvarall yield was 1.32 g

W"T‘Mﬂ‘ﬁm URIAINYA Y

IR (Figure 18.) 2034 -3070 cm ' (¥ C-H)
(KB pellet) 1729 em’ (¥ C=0, ester)
1581 em (VC=C)

1471 cm (5 C-H)
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-1
1194,1230 cm (¥ C-O, ester)
TH-NMR (Figure 19, 1.44 (t, 3H, -CH,CH,)
(cocly) 4.47 (@, 2H, -CH,-CH,)

(d, TH, J, .= 9.6 Hz)

s

a'camow-‘-‘-imi atoau ﬁll.. L‘(‘;%:
Nz ¥ \
o
A mixture of 500 ymolj-of 3-Car f-4-chloroquinoline and 400 mg (4
4 | ey
; - 'F r

mmol) of potassium thio

e was n in toluene for about 2 days. The mixture
e
was cooled, and the precipitate

e A

=d by filtration. Then the filtrate was
evaporated to dryn =38 0l

be purify. The overall yield was ap
)

] (Bsidue was not nessesary to
5

4.0 time of reaction, purity of

i
.W.,.,m@fumnﬂmmm‘i
AN T NI

cm {\' c=0)
1490 cm’ (8C-H)

1172,1230 cm ' (v C-O, ester)
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3-Carboethoxy-7-chloro-6-fluoro-4-isothiocyanatoquinoline ( 2000 b).
A mixture of 200 mg (7 mmol) of 3-Carboethoxy-4, 7-dichloro-6-fluoro-quinoline and

1.4 g (4.9 mmol of potassium thiocyanate was refluxed in toluene for about 3 days. The

mixture was cooled, and the precipitate was removed by filtration. Then the filtrate was

evaporated to dryness on a rotary resulting residue was not nessesary to

(KBr pellet)

. %’lﬁﬁﬁ mmm&a:::::

solution (about 0.3 ml) was added slowly to the solution. The mixture which became
precipitated within S minutes was further stirred for one hour. The yellow precipitate
formed was collected by filtration. Purification of the compound was carried out by
dissolved the precipitate in alkaline solution (10% sodium hydroxide solution) and filtered

off the solid impurity. Then the mixture was reacidified with dilute hydrochloric acid, the
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yellow precipitate occured and collected by filtration, then washed with water and dried.
The overall yield was about 0.317 g (73%), mp over 300°c.

IR (Figure 22) 2080-3260 cm (¥ C-H)

(KBr pellet) " (¥C=0, amide)

TH-NMR (Figure
(DMSO-d,)
Mass spectrum (Fﬂre
EMSm/e = 229M*(100), 171(48),,141(17.9), 88(7.4), 76(5.5), 44(21.9).

ﬂ“lJEJ’JWEJWﬁWEJ']ﬂ‘i
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8-Chiord-9-fluoro-2:thiooxopyrimido-{4,3-dl-quinoline-4-(3,6-H)-one (OOKKIV b).

A solution of crude E-Camoamgw-?-chlum-&«ﬂunm-d-isomiocyanamquindim 05g
(1.6 mmol) in 10 mi dry THF was kept cool at 0°c in ice-bath,then a little excess of
concentrated ammonia solution (about 0.3 ml )was added slowly to the solution. The

mixture was stirred for one hour. The precipitate was collected by filtration. Purification of
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this compound was carried out by dissolved the precipitate in alkaline solution (10%
sodium hydroxide solution) and filtered the solid impurity off. Then the mixture was
reacidified with dilute hydrochloric acid, the yellow precipitate occured, and was collected
by filtration, then washed with water and dried. The overall yield was about 0.310 g (69%),
mp over 300°,

IR (Figure 25))

(KBr pellet)

o 129

Mwﬁnummﬂmﬁmm
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3—Phenﬂ-2-ﬂ1ioumpyﬁmido—[4.3—d]—quinulina-d-{ﬁ!-l}-ona [ XXXV a).

A mixture of crude 3-Carboethoxy-4-isothiocyanatoquinoline 0.50 g (1.8 mmol) and

aniline 0.20 g (2.15 mmol) was refluxed in toluene for 3 hours. After the mixture was
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cooled, the precipitate was collected by filtration. Then the yellow solid was recrystallized
from methanol to give 0.348 g (60%) of product, mp over 300°C.

IR (Figure 28)) 2060-3140 cm = (v C-H)

(KBr pellet) 1720 [\" =0, amide)

TH-NMR (Figure 29)

(DMSO-d,) 7

Mass spectrum ;"“.”1' 0) : )

EIMS m/e nﬁ M*(13.4), 304(13.7), 289(65. TI!] 170(100), 142 (23.3),

ﬂuﬁﬁﬁﬂﬁ5Wﬂ1ﬂi
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B-Ghlam-ﬂ-ﬂunm-:!—phunﬁ-z-ﬂwiommpynmldo-[d,s-d}-qumulme-d-[ﬁl-ll-ona (XOOKV b).

A mixture of crude 3-Carboethoxy-7-chloro-6-fluoro-4-isothiocyanatoquinoline 0.5 q
(1.6 mmoel) and aniline 0.15 g (1.6 mmol) was stirred at room temperature in toluene for 3
hours. The yellow precipitate was collected by filtration and recrystallized from ethanol to
give 0.38 g (67%) of product, mp. 278-280°c.
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IR (Figure 31.) 1700 cm’ (¥ C=0, amide)
(KBr peliet) 1632 cm' (VC=N)
1580 om (Wc=0)

em’ (¥C=C)

TH-NMR (Figure 32))

oo e BN i

( XOOXVI ).
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A fixture of crude 3-Carboethoxy-7-chloro-6-fluoro-4-isothiocyanatoquinoline 0.5 g
(1.6 mmol) and p-chloro aniline 0.21 9 (1.6 mmol) was refluxed in toluene for 2 hours,
then stirred at room temperature for 30 minutes. The precipitate was seperated off and
the filtrate was evaporated to dryness on a rotary evaporator. The residue was purified
with a silica gel column, eluted with chloroform or recrystallized from ethanol to give pale
yellow crystal 0.32 g (51%) of product, m. p. 278-280°¢.
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IR (Figure 35.) 2030-3160 om~ (¥ C-H)
(KBr pellet) 1700 em’ (¥C=0, amide)
1632 em’ (C=N)
em’ (VC=0)
§Vw
TH-NMR (Figure 36
(cocl,) \:\
Mass spectrum (Figu
EIMS mle ), 265(23.9), 222(50.9)
8-Chloro-8-fluoro-3-( 4-methyl phenyl )-2:thicoxopyrimido-[4, 3-d}-quinoline-4-(6H)-one

oo0oxv) ﬂ‘lJﬂ’J ﬂﬂﬂﬁ"ﬂﬂ’]ﬂ‘i
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(1.6 m I} and p-toluidin 0.17 g (1.6 mmol) was stirred at room temperature in toluene

for 2 hours. The yellow precipitate formed was collected by filtration and was

recrystallized from ethanol to give 0.42 g (70%) of product, m.p. 285-287°.

IR (Figure 38.) 2860-3200 cm (VC-H)

(KBr pellet) 1698 em (¥C=0, amide)
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TH-NMR (Figure 39.)

(DMSO-d,)
Mass spectrum (Fi
EIMS mle 3(13.0), 222(13.8), 91(18.0),
]
8-Chloro-3-ethyl-8-

o HEH*{B]’I}-MH {m‘tﬂ" }

o9 075D SR AT AL

quinoline-4- 'in 10 ml «:lryr THF was addad 4.2 mg of 80% .ﬂ:ndium hydride in
e wmwmtwmw
mmol) Mdu in 2 ml THF. The mixture was stired at room temperature overnight
then the precipitate of salt and solid impurity was filtered off and the filtrate was collected
and evaporated to dryness on a rotary evaporator. The residue was purified with a silica
gel column, eluted with chioroform : methanol (6:4) gave the pale yellow crystal 0.186 g
(85%), mp over 300°.




IR (Figure 41.) 3020-3100 cm’ (¥ C-H, aromatic)
(KBr pellet) 28202950 cm (¥ C-H, ethyi)
2600-2800 cm (¥ S-H, broad)

1723 cm ' (¥ C=0, amide)

193(45.1).
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To a chilled solution of 8-Chloro-9-fluoro-3-phenyi-2-thiooxopyrimido-(4,3-d}-
quinoline-4-one = 0.20 g (0.56 mmol) in 2 ml of 10% aqueous sodium hydroxide, 2 mi
of 35% hydrogen peroxide was added and the resulting mixture was kept in an ice bath

for 2 minutes. After a 15 minutes period of standing at room temperature, another portion
of 2ml 35% Hydrogen peroxide was added. The mixture was allowed to stand for further
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30 minutes and then it was diluted with water 20 ml and acidified with concentrated
hydrochleric acid to give white crystal 0.172 g (90%) of product, mp over 300%.

IR (Figure 45.) 2800-3240 cm (YC-H)
(KBr pellet) 1730 (¥ C=0, amide)
’@ =0, amide)

(DMSO-d,, 60°c)

EIMS mle = 9(27,6), 222(100), 19(10.4) .
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