Chapter 4

Results and Discussion

2

From the experim: 1 in schme. 1. , the 2- Thicoxpyrimido-[4,3-d]-

amines. Each individual steps in the ove dise ssed as following.
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Diethyl ethoxymethylenemalonate was prepared according to the method of

Claisen in 1897 by reaction of diethylmalonate and active methylene compound, using
triethylorthoformate in acetic anhydride as proton and leaving group acceptor. The

mechanism of reaction was showed in scheme 2. .
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2. The mechanism of the formation of diethyl ethoxymethylenemal onate.
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The IR spectrum of diethyl ethoxymethylenemalonate ( XXVl ) (Figure 6)
showed a strong C=0 stretching absorpsion peak at 1730 cm ', a peak between 1250-
1290 cm”  assigned for C-C(=0)-O stretching and a peak of C-O stretching vibration

appeared at 1085 cm . A peak at 1635 cm” represented C=C stretching vibration.

‘ igure 7.) showed peak at 1.28-1.45 ppm
| 'pr ﬁp&ak at 4.09-4.38 (multiplet, 6H)

to oxygen and methyl group. The peak at 7.60
| -H

The TH-NMR spectrum of
(multiplet, 9H) assigned for : '
assigned for 3 methylene |

Diethyl anilinomethyle

4 = # |
The reaction of diethyl eth&kyr lonate ester and aniline (XXXIX)  to
form diethyl anilinnﬁmylenﬂffa'r%f%  feadi 1 at room temperature. The

reactant ester sho w-;-, Hgh-cegree-of purity since usage of impure ester led to deep

coloration and low weﬁm cyclization st : DS, rﬂa@ product was used for further

reaction without purrﬁwt?n Mechanism of this this,reaction was nucleophilic attack of aniline

pon ***ﬁ% %WW&%@ v efecid eosing o

ethoxy gmup eaving group) to. from ema and wrre-swidmg to diethyl
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vl aniidomethyleeinalonate (XXXX a ) (Figure 8.) showed
AT N E o
bsorption pesk 3t 1720 ém', the peak between 12001290 cm’

a strong C=0 stretching a
h

4 was for N-H bending

ng vibration,
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9
ppm (multiplet, 5H) represented aromatic protons, the peak at & 8.37 ppm (doublet, 1H)

vibration. The region of 2850-3030 cm ' represente cm&mhi

assigned for methine proton adjacent to amino group and the most down field signal at &

10.69 ppm assigned for secondary amine proton (doublet, 1H).
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Ethyl anilino-(3-chloro-4-fluoro)-methylenemalonate { XXXX b ).

The substitute aniline reacted with diethyl ethoxymethylenemalonate was occured in
refluxing condition and mechanism of reaction was shown in Scheme 3. (Ry = F,

R, = Cl).

Al
‘_; ~(3-ch @} methylenemalonate (Figure 10.)

The IR spectrum of Eth
b 4

exhibited characteristic |
region of 1200-1290 ' of C-O (ester). The peak at
1650 cm ' could be i =C sifefehing vibration, the N-H stretching peak was

found at 3200-3450

The TH-NMR s , ufe 11) lexhibited the characteristic proton
of methyl and methylene of _ 1 ppm (multiplet, 6H) and & 4.05 ppm
(multiplet, 4H), the two ester‘ Vj_valent so that methyl and methylene
proton of each ﬁl&(rj&pygm feren n. At 3 1.21 ppm, the two

ch ar. The aromatic hydrogen

methyl proton shmjw j
|
atom adjacent to the ugﬁne atom and a hydrogen atom which was meta coupling to
=

fluorine ammasﬁ;% %;Ej E‘E];%: %‘éq ﬂ .ﬁ 10.3 Hz, 7.7 Hz). The

aromatic hydrogen atom adjacent to €hlorine atom.showed peak at 8.7.62 ppm (doublet,
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The hydrogen attached to the olefinic carbon was coupling with hydrogen that attached to

nitrogen atom, was showed at 5 8.18 ppm (doublet, 1H, J = 13.8 Hz). And proton of N-H

presented at § 10.51 ppm (broad, 1H, J = 13.5 Hz).
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3-Carboethoxy-4-hydroxyquinoline ( XXXXla ).

3-Carboethoxy-4-hydroxyquinoline was the intermediate which readily converted
to the desired targets. It was synthesized by the method of Gould and Jacob (1939). The

reaction was the cyclization of diethyl anilinnmemyienamalnnate at high temperature. The
solvent that suitable for this react

actio erm A (diphenyl ether + biphenyl) or
diphenyl ether since these sclvent mﬂa which was optimum for the

cyclization and much les nd
The cyclization step m r/ e

reaction. Enclization

metry-allowed electrocyclic
te gave ( LV ), which could be
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Scheme 4.

Three limitation which effect mew ;'

-"'-"f‘w

onate and solvent must be

-ﬂ

2. Te p-erature of reaction must in appropiate range. K the

e g - =~
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This compound was purified by recrystalization in DMF and identified by IR and TH-
NMR. The IR spectrum of 3-Carboethoxy-4-hydroxy-quinoline ( XXXXI a ) (Figure 12.)
showed C-H of aliphatic and aromatic stretching vibration peak in the region 2890-3150
cm . Carbonyl of ester showed strong peak at 1700 e, peak at 1287 and 1198 om”

assigned for C-O stretching vibration of ester. The C=N stretching vibration was found at
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1620 em . In addition, the O-H bending was the peak at 1380 cm_ but O-H stretching

was the broad peak at the same position of C-H stretching peak.
The TH-NMR of 3-Carboethoxy-4-hydroxyquinoline (Figure 13.) showed the peak

at & 1.28 ppm (triplet, 3H) which assigned for methyl protons of ester, the peak at & 4.21

3-Carboethoxy-7-chic

e m mﬁ'mﬂ s
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due to the steric hindance of chlorine atom. The cyclization process occured similar to

the ring closure of 7-Chloro-4-hydroxy-quinoline (Price, Leonard and Reitsema, 1946).

Compound ( XXXXI b ) could be assigned by the IR and TH-NMR spectrum.
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( Lviir)

-fluoro)-methylene

ily occured than (X000 a )
which was considered due the effec 5 &t position 7. Delocalization of

oro effected to more negative charge at para position of chlorine
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The IR spectrum of 3-Carboetfmrr—?—chlm-ﬁ-ﬂu¢m-4—hydmxy-quinuline (Figure 14.)

showed carbonyl absorption peak at 1700 em ' and C-O ester stretching vibration peak




57

appeared at 1180, 1370 cm . The peak at 1610 cm ' was C=N stretching vibration. In
addition, the region at 2890-3150 cm ' represented C-H stretching vibration peak and
C-H bending peak was at 1464 cm . The peak at 1382 cm’ ' assigned for O-H bending
vibration.

The TH-NMR spectrum for (.

/ (Figure 15.) showed the peak at § 1.38
ﬂ’m peak at 8 4.44 ppm assigned
for methylene protons ¢

as aromatic protons

8 9.17 ppm represented for

methine proton which wa cent in pyridine system. From TH-NMR in
; se oxygen attach proton could lose
easily and exchange with sal};ggt:p}qtgn

"'i-l".--':-f .f{“' e
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( XXXXI a ) using thionyl chloride or phosphorous oxychloride as chlorinating agent. The
chiorine atom was nucleophilic replaced at 4-hydroxyl group to produce 3-Carboethoxy-4-
chloroquinoline.

The possible mechanism of this chlorination involved the attack to hydroxyl group of
chlorosulphite which was formed (LIX ) (Scheme 5). After that hydrogen ion from

hydrochloric, which was occured from the reaction of  ( XXXX! a ) and thionyl chloride,
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combined to nitrogen of quincline give hydrochloride salt ( LX ). The process of

substitution of chiorine was facilitated by the presence of positive charge at nitrogen
atom.

(XXXXla ) » — §

a @
; H €
+

- 0 g >
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The intérmediate ( LX) decomposes via two sequentially formed ion pair species and
the final process was the lost of sulfur.
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Phosphorous oxychloride could react with 4-Hydroxy quinoline as showed in following

equation.

H |
Cmi"‘! CG‘DC:H;,

1734 om’ assigneddfbr G5O stretching (of ester, peak & 1172 cm™ and 1232 cm’

ppm (triplet, 3H) IQEI'IIBU'I)II m ﬂ mﬁ 8 4.47 ppm (quartet, 2H)
assigned for meﬂaﬂez‘jp ‘adjac r.are peak at & 7.66 ppm (triplet,

1H) represented arurnaﬁcgoton at para-pgsition to nitrogen atom, the peak at § 7.80

ppm (triplet, ﬂ ulﬂag puﬂ mmm& m‘inm the peak at § 8.10
TS TSIV Y TR e e

s ortho to the nitrogen atom presented at § 8.36 ppm (doublet, 1H). And the last peak

at 8 8,17 ppm (singlet, 1H) was the peak for methine proton adjacent to nitrogen atom in

pyridine ring.




3-Carboethoxy-4,7-dichloro-6-filuore-quinoline ( XXXXII b ).

( XOO(XIl b ) was synthesized by the chlorination of 3-Carbo ethoxy-7-chloro-6-fluoro-
4-hydroxy-quincline. The method and mechanism was the same as the preparation of
( XXX a ).

The IR spectru Cart 1770 ) fluoro-quinoline  ( X00CKI b )

(Figure 18.) showed the peak'st; o _. D'em . assigned for C-H stretching of

‘ {J__, 4
-___ -
ethyl ester group at 8 1.44 ppm for 1 otons (triplet, 3H) and & 4.47 ppm for

-n-‘__':l"f;a#

g
wad o

proton (doublet, 1H, B-: 0.6 Hz he poi@on to fluorine atom because

Jvalue was in region of 6-10 Hz. The peak at § 8.22 ppm (doublet, 1H, J = 6.4 Hz)

assigned for@uouﬂgnnﬂnihmnugnﬂ:jmm to fluorine atom
because Jvalue was in region of 4-8 Hz. The methi ' itrogen atom in
A AT Y




61

The synthesis of 2-Thicoxopyrimido-quinoline-4-one derivatives _

The 2-Thiooxopyrimido-[4,3-d]-quinoline-4-one derivatives were novel fused ring

heterocyclic structure. The route for synthesis was designed in 3 different ways. Each

reactions involved nucleophilic aromatic substitution. The first reaction was attemped by

AR ANNIUNNIINYIAY

Intermediate ( LXIl ) was auto cyclized with cabonyl of ester. From the

experiment the target compound could not be obtained. It was considered that the
ethoxide ion in this condition involved in the reaction.
The second reaction involved the conversion to 4 amino derivatives (Elderfield et al ,

18486) by reacting 4-Chloroquinoline with dry ammonia gas at high temperature or by
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reacting 4-Chloroguinoline with phenylhydrazine to form the 4-Phenylhydrazine which
was further reduced to the 4-amine derivatives or by reacting 4-Chloroquinoline with
sodium azide to form the 4-azide which was further reduced to 4-amino derivatives. Once
the 4-amino derivative was found, the cyclization with ureafthiourea or isothiocyanate
could theoretically form the design compaund. In this second reaction route, the desired
compound was not successful, \}&‘W

The third rea tha 4-lsothiocyanate derivatives
p—— _':rrd route was proved to be the
; was allowed to reacted with

which was subsequent

o several days and yield the 3-

ﬂ%mwmwmmr
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follmw#g mechanism. The thiocyanate ion exists as the mesomers thiocyanate ion

(LXV ) and iscthiocyanate ion ( LXVI ).

(LXV) (LX)
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Nucleophilic substitution of 4-Chloro-guinoline was equally possible at the S and N sites,
giving rise to the ( LXIII ) or ( LIV ) as shown in scheme 7:

'yanaﬁ isomer. The formation of

isothiocyanate did increase from primary togecondary to tertiary carbon derivatives and

ovure i et s e ) o ik b o coron st st whic

substitution ogurs_ Either a reactioh product was.a thiocyanate gy an isothiocyanate

couldrbaghy bd deNArTed by fledspedionhotgmitie %) ki The thiocyanate
a:hibitqa strong, sharp band of -5-C=N stretching vibration beyond the normal range
2170-2136 cm |, while isothiocyanate exhibit a very strong and broad band at about 2150-
2050 cm* (Biemann, 1985) .

The IR spectrum of product obtained from the reaction (Figure 20.) showed a very
strong broad band at 2080 cm ' which indicated that the Isothiocyanate substitution was

occured and other peak such as C=0 (ester) stretching was at 1740 cm_i. C-O (ester)
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stretching peak assigned at 1172,1230 cm |, the peak at 1586 cm” identified for C=C

stretching and the bending of C-H aliphatic showed peak at 1480 cm ', compound
( XXX a ) was used without purification in situ for the subsequence reaction.

The subsequence reaction involved the nucleophilic attack to electrophilic carbon of

iscthiocyanate with concentrated amr nia solution. The cyclization process was

W’mmmumwmaﬂ

Scheme 8. Possible reaction of 3-Carboethoxy-4-isothiocyanatoquinoline

and ammonia solution.

The molecular structure of cyclization product can exist in several isomeric forms

due to electron delocalize in the molecule. The posible isomer showed in scheme 9 -
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Scheme 9. Possible isomer product of ( XXXXIV ) with ammonia solution,
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In this experiment, Infrared Spectrophotometer, Nuclear Magnetic Resonance
(H-NMR) and Mass Spectrophotometer were used for identify structure of cyclization

product’s structure. IR spectrum (Figure 22.) showed broad peak at 2980-3260 cm
assigned for C-H stretching and N-H stretching. The strongest peak was C=0 stretching

vibration of amide appeared ntmw QI’?H ::rn , the peak at 1585 um , 1555 cm
was identified for C=C siretchmu of

N-C(=S)-N stretching. Tbgwo n fém Im only expressed the e.ﬁter bond of

nﬁ tha on of isothiocyanate -::arban was

r peak at 1147 cm’' assigned for

-
fiom TH-NMR in solvent DMSO-d,

]

ifg{red for aromatic proton at para

represented aromatic p wmmwa's surrounding protons at meta position

to nitrogen atom nfj:yrldme"ﬁrﬁ/ 'Fﬁﬁ

aromatic proton wm i was adjacent tc f_pyridine ring because of the

of & 7.7-8.3 Hm due to the substitution of

molecule. Thﬂﬁﬁ %a?'frﬁ wlg'fewm mm (doublet, 1H} which

was the metal/proton to nitrogen ‘alﬂm and naarest to pynmmme ring. From the

R YT TR 1 46 Bp i o

was adjacent to it. In this substance the adjacent aromatic proton was presented at

|
proton in this position ould vary in range

move down field than another substitutes. The methine proton gave the peak at & §.15

ppm (singlet, 1H) and the down field peak at & 12.92 ppm (broad, 1H) was for proton

adjacent to nitrogen. In this molecule there were 2 proton which attach to nitrogen at
nitrogen of quinolone ring and nitrogen between carbonyl and thiocarbonyl, be able to
give down field broad peak. Due to nitrogen proton was the labile proton so that it might

not be seen in the spectrum. However, from the later spectrum of another derivatives




which had the substitution at nitrogen between carbonyl and thiocarbonyl still gave the
broad peak for proton of quinolone ring at this position also. So this broad peak was
proposed for quinolone proton and this spectrum did not show any proton adjacent to
sulfur or oxygen.

The molecule of ( XXXXIV a ) had molecular weight = 229 according to the
nitrogen rule. This structure was co \ spectrophotometry (Figure 24). The

base peak was at mfe = 2 , molecular ion peak, M* peak was

always accompanied by isetops peak hich depended on the number, kind of the
elements present and*theirfztural ié distribution. " { XXXXIV a ) showed (M+1)*

peak = 230, the relativVe ablingantd was 2 P oxima e 14% and (M+2)* peak at m/e 231,
the relative abundance |

in scheme 10. .

In conelusion, ( omerize into many type of structure. It
might not be only in one fnmﬁﬁrﬁfrﬁ tﬁe d C=5 stretching vibration
of thiourea part -* VR proton which attached to
nitrogen of quindmefl’udi"" 0 compound ( IV 3 Id be the major structure as

2-Thiooxopyrimido [4, umohne-d-{aB-H
pyrimido |

ﬂ‘iJEJ’W]EJ‘ﬂ‘ﬁWEJ’]ﬂi
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Scheme 10. The mechanism of the fragmentation reaction 2-Thiooxopyrimido-[4,3]-
quinoline-4-one.




Synthesis of 3-Phenyl-2-thicoxopyrimido-[4,3-d]-quinoline-4-one ( XXV a).

Compound ( XXXXV a ) was produced by react 3-Carboethoxy-4-isothiocyanato-
quinoline with aniline. The mechanism of reaction was the same as ammonia, the carbon

of isothiocyanate was attacked by lone pair electron of amine part. After that nitrogen still

attack to carbonyl of ester, the cyeli ot “e8s was occured. The expect mechanism
The iline was less than ammonia so
2l yield than reaction of ammonia.
Ancther pathway of s accomplished by stired the 2-
Thiooxopyrimido-[4,3.djquinéliné 4-ene { X000V a) with phenyl iodide in base but this
reaction expected to pjof XV e i 1oheh G e to the steric effect of phenyl

group of amine.

AUEINENTNY
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g

Scheme 11. The possible mechanism of cyclization of (XO0(V a).
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Each delocalization can also possible in this case and hence possible several

isomeric form exist as shown in Scheme 12. .

AU INURINGINT
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e IR spectrum of ( XXXXV a ) (Figure 28.) showed peak at region of 2960-

3140 cm’ assigned for C-H stretching vibration peak The peak at 1720 cm” and 1650

cm’' represented for C=0 stretching of amide and C=N stretching vibration, respectively.

The TH-NMR of ( XXXXV a ) in solvent DMSO-d, (Figure 29.) found the peak at
& 7.41 ppm (doublet, 2H) which represented for protons at ortho-position of N-phenyl

substitute group. Triplet (1H) at & 7.48 ppm was proton at para-position of phenyl ring
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and meta-protons appeared at § 7.54 ppm (triplet, 2H). The peak at & 7.76 ppm identified
for proton at para position to nitrogen atom of pyridine ring (triplet, 1H) which had less

effect from environment. At § 7.97 ppm ( triplet, 1H) was the peak of proton at meta

position to nitrogen atom of pyridine ring. The peak at § 8.10 ppm (doublet, 1H) assigned

for ortho aromatic proton to r@%me ring and the peak at § 8 80 ppm

assigned for proton at m tgnrtrmof pyridine. The peak of methine

proton appeared at § §.

for proton adjacent to ni

identification of a {:, smuai peak 3 *’?“ ding to molecular ion peak at

m/e = 305. The |sr.!t:;1 peak found (M+1)*

relative abun n donating activity of
phenyl ring mqjg:ﬂmm'an atom at para{:r ortho-position

ﬁ greement with
)R )

hydroxyl group. The posible mechanism showed in scheme 13.

at m/e 306 Qd (M+2)* at m/e 307 and the
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Scheme 13, The mechanism of the fragmentation reaction of 3-Phenyl-2-

thiooxopyrimido-[4,3]-quincline-4-one.
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From IR spectrum that showed C=S stetching vibration peak of thiourea and signal
proton of quinolone proton in NMR spectrum the major product of ( XXXXV a ) should be
in form of 3-Phenyl-2-thicoxopyrimido-{4,3-d]-quinoline-4-(6H)-one.

Synthesis of 8-Chloro-8-fluor hieoxopyrimido-{4, inoli ( XXXXIV b).

The pathway { XXXXIV a ). Firstly the

compound 3-Ca

Iy |
= ﬁmﬁﬁmmmﬂ”ﬁ:fﬂ:

sensitive to nucleophile attack. In addition, ( XXOXXIl b ) contains 2 chloro-substitution in

quinoline ( XXX b) which

erpcyclic compounds was

molecule at position 4 and 7, the nucleophilic substiution of ( XXXXIl b ) was
approximately equal to that of (XXXXllla). The expect mechanism was the substitution
mostly occured to chloro at active site C-4. The localization of pair of electron N-1
promoted the loose of 4-chloro to produced major product 4-isothiocyanatoquinoline

derivative.
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| Cl
F s COOEt F COOEt
OJ  —
C
C )
KSCN

The IR spectrum of ( owed peak at wave number 2930-
3070 em assigned for C-H str g and broad peak of -N=C=S stretching

- A
stretching vibration p at 1585 cm and the medium

peak of C-H aliphatic begdlng peak appeared at 1480 em . The C-O of ester showed 2

e ] o ) e o

did not nem to purify for another reaction.

P8 TR B EF 3 e o ot oo

prnduc:ad 7-Chloro-8-fluoro-2-thiooxopyrimido-[4, 3-d}-quinoline-4-one. The mechanism of
reaction expected to be the same as reaction of ( XXXXIll a ) with conc. ammonia
solution. The product was confirmed by physical method to checked that the chioro

substitution was still in molecule of target. The IR spectrum of ( XXXXIV b ) (Figure 25)
showed N-H stretching peak at 3417 cm” and C-H stretching was at the range of 2960-
3200 cm . The strong peak at 1670 cm | represented for C=0 stretching of amide . The

peak at wave number 1590 em’ and 1520 cm’ assigned for C=C stretching. The C-F
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stretching appeared at 1175 cm . The peak at 1133 cm | assigned for thioketone (N-
C(=S)-N) stretching.

The TH-NMR of ( XXXXIV b ) in DMSO-d, (Figure 26)) showed two signals at §

8.30 and 9.00 ppm for aromatic protons. At & 8 30 ppm splited in doublet Jvalue = 7.2 Hz

‘ate ,/# ition and at & .00 ppm splited in
'\.\ ]

doublet Jvalue = 10.5 H:&' pm& hng to fluorine atom. The singlet

because of coupling with fluori

proton at chemical shi in for proton adjacent nitrogen

Mass spectra of ( .,.,,:.."-_

..w"".",i / j‘ '!..# .

2 Té abundance = 14%) and m/e
b
= 283 (relative abungnoe 37%) respectively, The fraé!,»ent peaks at mfe = 222, 223

o\l 20 e "
“QESSAIRANIANYIEY. ...

strun:ture of { XXXXIV b ) was considered to exist as the following structural formed :




76

Q‘imﬂﬁﬂ‘im NﬂW’JVIEJWﬂEJ

Scheme 14. The mechanism of the fragmentation reaction of 8.Chloro-8-fluoro-
2-thiooxopyrimido-[4,3]-quinoline-4-one.
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Synthesis of 3-Aryl-8-chloro-8-fluoro-2-th iooxopyrimido-(4,3-d]-quinoline-4-one
derivatives ( XOO0XV b, XXXV - XXV

&Caﬁuethnmy—?-chlnro-ﬁ-ﬂumn—d-imﬁiocyanatoquimline could be condensed
with aromatic amine derivatives in toluene for producing aryl derivatives at N-3. The
mechanism of reaction was the same as is of ( XXXXV a ). The aromatic amine

aniline, p-Chloro aniline and p-

toluidine. The nucleophi pstituted were p-toluidine > aniline >

p-Chloro aniline and The rate of cyclization of

thiourea intermediate of€om 1an the disubstituted thiourea

intermediate, due to thg'Ste . The tautomer forms of N-3
substituted product should Be ,, polind [XXXXV a ). The mechanism of

reactions are shown in thefi

ﬂumwﬂmwm 9

’QW’W@NT]‘?EL! mm 1b}

Scheme 15, The possible mechanism of cyclization of 4-Isothiocyanatoquinoline with

aryl amine and its derivatives.
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The IR spectrum of 8-Chloro-8-fluoro-3-phenyl-2-thiooxopyrimido-[4,3-d]-
quinoline-4-one ( XXXXV b ) (Figure 31.) represented strong peak of C=0 (amide)
stretching at 1700 cm . The C=C stretching showed two peak at wave number 1580 cm’”

=3 s F,
and 1550 em - At 1II353-:2«‘.=m1I expected to be C=N stretching vibration and at 1382 t:n'!n1|
assigned for C-N stretching vibration )

The TH-NMR of ( X ) was runned in 2 systems for

confirmation as show in

AR BES A 1TaTa Y

cq 7.50 (triplet, 1H) 7.43 (triplet, 1H)
d 8.22(doublet,1H,J=7.2) 8.37(doublet, 1H,J=7.3)
e 8.07(doublet,1H,J=10.5) 9.18(doublet,1H,J=11)
f 9.28 (singlet, 1H) 9.16 (singlet,1H)

9 13.29 (broad, 1H) 13.33 (brood,1H)
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The mass spectra (Figure 34.) also indicated the structure of (XOCXV b )
was the quinolone derivatives. The molecular ion peak was found at m/e 357. The

base ion peak was m/e 356 due to the lost of H atom. The isotope peak of (M+1)*
and (M+2)" showed at m/e 358 and 359. The relative abundance of (M+1)* and
(M+2)* from calculation was 20.8% a 1 37.1% respectively but from spectrum was

' )@e abundance of (M+1)* peak was
more than the calculation bec: ‘ . rﬁﬂ"‘ peak and isotope (+2) of
base peak (M-1)*. The : ‘m or phenyl ring. The peak at
222 and 193 were also fg ssible fragment of molecule

showed in scheme 16.

In conclusion the maije

8-Chloro-9-fluoro-3-phe; iooxepyrimidod: L‘:, inoline-4-(6H)-one.

o,

3
mmmmwnwmaﬂ
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fluoro-3-phenyl-2-thicoxopyrimido-[4, 3-d)-quincline-4-one.
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The IR spectrum of B-ChInru-ﬁ-ﬂuum—ﬁ-ﬁ'-chlnm-phEnyn-E-ﬁwimmp-,rﬁmido-
[4,3-d]-quinoline-4-one ( XXXXVI ) (Figure 35.) showed the peak of C-H stretching at

-1 -1
2630--3160 cm . The strong peak at 1700 c¢m represented for C=0 stretching of

amide. Th C=C stretching of aromatic appeared at 1580 cm  and 1545 cm . At wave

number 1632 cm’ assigned for C= s‘r,h and the peak at 1450 crn was C-N

stretching vibration peak. ﬁ

The TH-NMR DLM] {%umﬂwmﬁ showed the phenyl
H

proton peak at ortho W

he igh intensity fragment
peak was found at mgﬁm cause L Oy Ioss of hydrogen Mm The isotope peaks of

(M+1)* and mm?‘f w rat abundance at
(M+1)* peakas ition of m an {Mj" 64 4% and at (M+2)*

peak §ﬁzm :;ITT VEEW1 rle at 265.
The ﬂﬁwﬁiﬁr s also Schem

From IR spectrum peak of C=S stretching was not found, the peak of proton
which attached to nitrogen of quinclone ring in NMR spectrum was also disappeared
and in MS spectrum was found peak at m/e 358 which was the loss of Thio! group.
So the major form of compound ( XXXXVI ) should be, 8-Chloro-3-(4'-chloro phenyl)-

9-fluoro-2-mercapto-pyrimido-[4,3-d]-quinoline-4-one, tautorer form.
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mechanism of the fragmentation reaction of 8-Chloro-8-fluoro-2-

AR AT IR NN




SH

IR spectru Hi6To 9 fllok ~methy! phenyl)-2-thiooxopyrimide-[4,3-
d)-quinoline-d-one VI (Figire 38) showed peak of C-H stretching of
sioe §

stretcning appeared at 1688 gm a stréfching showed 2 peak at 1580 and
1550 cm”. The peak af 16
respectively.

2d for C=N and C-N stretching,

The 1H-NE"lf (Figure 38} showed the- peak f ?hatic methyl group that

attached to para ppm (singlet, 3H). At

T - i r
chemical shift & ?.19 ppm (doublet, 2H, J = 8 Hz) W.Dfor two equivalent phenyl

‘a o/
protons at i g

ﬁnethyl group and at

chemical shiff 7.32 ppm {dnuhle} 2H, J =83 Hz] ass;gned for meta protons to

R PP A R SR r e

resented proton at meta position to flucrine atom (Jvalue=7.6 Hz.). The down field
chemical shift appeared at & 8.16 ppm (singlet, 2H) which one proton was identified

for methine proton and the other expected to be the proton at ortho position to
fluorine atom which disappeared in the spectrum. A proton in this did not found in the

spectrum, it may be labile proton adjacent to nitrogen or proton adjacent to sulfur

atom which represented at & 2-4 ppm or equal to chemical shift of solvent.
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Scheme 18.  The mechanism of the fragmentation reaction of B-Chloro-8-fluoro-2-

cl

mercapto-3-(4'-methyl phenyl)-pyrimido-[4,3-d]- quinoline-4-one.




The exact structure was identified by mass spectrum (Figure 40) which
showed molecular ion peak at mle =371, The base peak was at m/e 370 due to of
lossing of hydrogen atom. The isotope peak appeared at mle 372 and 373. At
m/e=372 natural abundance was approximate 56% that was (M+1)* isotope and ((M-

1)+2)* isotope. The fragment peak /fg

appeared at m/e 44 due to
18.).

From interpletation of ectrum | \» of ( XXXXVII') should be
as flollowing, 8-Chigfo-glubib-2-n 3-(4-methyl - pheny))-pyrimido-[4,3-d}-

ﬂumwamwmm
s@%ﬂ NAIRIUUBATILAE  comon s

XOOKVI ).

Compound ( XXXXVIIl ) was synthesized by means of base catalyse nucleophilic
substitution. The 7-Chloro-8-fluoro-2-thicoxopyrimido-[4, 3-d]-quincline-4-one could be

exist in twelve tautomeric from when reacted with sodium hydride as shown in scheme
19..
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Thus, the attempt to introduce ethyl substituent into thiopyrimidoquinoline series may
produced a complicated mixture of products. From the expenment the ethylation
products obtained was considered as the desired 3-ethyl-substitute under all

experimental condition such as NaH and Etl, KoCO3 and Etl, 20% NaOH and Eti.

meric form, not the quinolone form.

This

by react [ XOOXKIN b ) with
ethylamine.

The iwwmmw}mm the range 3020-3100

em’ assigned for C-H stretching ?1 aromatic am:i the range 232&29540 em for C-H
SRR TR ) o smrns e
5trongqest peak of C=0 (amide) stretching appeared at 1723 cm " The peak at 1595 em’

and 1550 cm’ assigned for C=C stretching. The bending of C-H appeared at 1456 cm .

The peak at 1180 ¢m  identified for C-F stretching and the peak at 1100-1150 e’ of N.
C(=5)-N disappeared.

The TH-NMR of ( XXXXVIll ) (Figure 43) in DMSO-d, at high temperature

(because of the poor solubility) showed the peak at & 1.45 ppm (triplet, 3H) assigned for
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methyl proton of ethyl group and the peak at & 3.40 ppm (quartet, 2H) for methylene

proton of ethyl group. If the methylene proton appeared between & = 3.00-4.00 ppm, the
ethyl group could expect to attach with oxygen or nitrogen of amide. The aromatic proton

found at & 8.29 ppm (doublet, 1H, Jvalue = 7.1 Hz) so that it was identified for proton

meta to flucrine atom. The ortho prok

..\\‘

The mass spectra Gl {X0LRY ieC thewsifucture as describe as following

(Figure 44.). The peak ak and the base peak, too.

The isotope peak fou for (M+2)* and the relative

abundance was 19.4% ions peak showed at mfe
276 from losing of SH. ¢ at mfe 222 195. The propose

fragment showed as follc

ﬂﬂﬂ?ﬂﬁlﬂﬁﬂmﬂ’i
’QW’]Mﬂ‘iﬂJ UA1AINYAY




Scheme 20. The mechanism of the fragmentation reaction of 8-Chloro-3-

ethyl-8-fluocro-2-mercapto-pyrimido-[4,3-d]-quinoline-4-cne.
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As the result, structure of ( XXXXVIIl ) should be 8-Chioro-3-ethyl-9-fluoro-2-
mercaptopyrimido-[4,3-d]-quincline-4-one.

d form this reaction was 8-Chloro-2-

It was identified/by IR ‘spectrum \ which showed the peak of C-H
Jﬂ

stretching of aromatic at fhe rafigs 3100-3200 cm!! and the range 2820-2950 em’’ for

A
aliphatic C-H stretching. Tha ffong peak at 1435 cm’’ assigned for C=0 stretching and

LAY

C=N stretching was [, The possible structure of
compound is: t

ﬂuﬂqwﬂwﬁ';ﬂnﬁ
radnIudeRInings
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Synthesis of 8-Chlore-9-flucro-3-phenyl-pyrimido-[4, 3-d)-quinoline-2,4-diones {IL).

The production of ( IL ) expected to react 3-Carboethoxy-4, 7-dichloro-6-fluoro-
quinoline ( XXXXII b ) with potassium cyanate (KOCN) to from 4-isocyanate
derivatives and further react with ami

e series like the thio-derivatives. The other

method was direct change of 8-Chloré 8-t 3-phenyl-2-thicoxpyrimido-[4,3-d]-
quincline-4-one at 2-thiocarbony ‘ ich can be done in two way.

= — ——

1. Prepared the alkyitmegiher co pound by.alkylation at sulfur of thiocarbonyl
and the reactive alk } group or its tautomer
(carbonyl) by acid ) 5is_th » 1'_ ed in the fellow reaction (Charn et al,
1993 ; Purkayaetha i ="\

) ®
cl N~ N

NaOH or NaH  Cl

AUEINENTNE N,

qﬁggﬁﬁﬁﬂuwwiwaﬁ
LS — 0

Cl

Scheme 21 .
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2. Thiocarbonyl was oxidized to be carbonyl by alkaline hydrogen peroxide
(Looney-Dean et al, 1984). this reaction gave compound ( IL ) in practically
quantitative yield. The differences between carbonyl and thiocarbonyl group are
explicable on differences in polarizability, size and electronegativity of heteroatom
(Table 2.) (Opitz, 1967).

Table 2. Electronegati

c

It was suggast mm_sﬁ@n ocarbonyl may even carry a partial
positive charge, inCo 2 partial negative charge
The proposed mechanism was s ; peroxide in the first portion was

reacted with ( X0 vb]toﬁmns-umdeutss-dmxldampoundwhmhm

o9 B0 P NSIRR 5 cot s

Electron pairiwas delocalized into 4 types (a,b,c d} A 1,3 dipolar formulauon such as

’QW’W@NﬂﬁﬂJ u‘mawmas

20 = BF

‘Z ‘ i D$ f O‘S _,0
1Ca ] é.

RY 'R, RY 'R, RY 'R, R{ 'R,
(a) (b) (c) (d)

structure d was possible, in which the oxygen has taken over the negative charge.




ﬂumwwmam

Q“mﬁ\"lﬂim UANAINYAY

The product was identified by IR spectrum (Figure 45.) which showed peak at
region 2800-3240 cm aﬁslgnad for C-H stretching vibration. The carbonyl stretching
represented at 1730 and 1660 cm  of amide. The peak of C=N stretching was at

=1
1570 cm . The peak of N-(C=S)-N stretching at the range of 1100-1200 cm
disappeared.
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The TH-NMR of ( IL ) in DMSO-ds (the compound has poor solubility in
DMSO-ds, thus, to increase solubility the experiment was performed at 80°% )

(Figure 46.) showed the peak at § 7.38 ppm (doublet, 2H) assigned for ortho protons

of phenyl. Meta protons of phenyl were at & 7.53 ppm (triplet,2H) and the para proton

,w ich was meta coupling to fluorine

ajacent to fluorine appeared at

was at & 7.45 ppm (triplet, 1

showed at & 8.27 ppm (doL JJU
_ e

3 8.76 ppm (doublet, 1H.. = ), 1 ""ine group with connected to
nitrogen of quinclon let, 1H). Down field peak at &
12.21 ppm (broad, 1 0 nitrogen of quincline ring. The
comparable of TH-N in Figure 47

The MS used faF cafrobe L ) (Figure 48.) which showed
the molecular ion peak af m/ 341 and showss (W+1)*, (M+2)* isotope peak. The
fragment peak was at m/e Maygwgy : ne hydrogen atom. The peak at m/e
249 reasoned for bre: mie 222 died to further

ﬂ‘iJEJ’WIEJWﬁWEJ’]ﬂ‘i
W’mmmumwmaﬂ
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Scheme 23. The mechanism of the fragmentation reaction of 8-Chloro-S-

fiuoro 3-phenyl-2-pyrimido-[4,3-d}-quinoline-4-one.
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