in 1982, Yokoha d her sited on three novel 2-Arylpyrazolo-

a:;trumelr higher affinityfor iffe b \\\\"\\ e ¥ S e posses

an diazepam. Compounds in
\n st (s classical benzodiazepine),
partial agonist (a xiose antagonist and partial inverse agonist
according to substituent gfe e SAR h ~‘~ 2up has not clearly understood since

limitted variation has been mac
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Substitution at position N-2 effect to its pharmacological viclently. As showed in
experiment of (Yokoyama et al, 1982 and Brown et al, 1984); if (L) has :
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R = H, it exhibited a very potent antagonist of diazepam (Czemik et al, 1982) but
later found to have inverse agonist activity.

R = p-Cl , it exhibited a safe antianxiety agent and anticonvulsant (partial agonist)
(Braestrup, Honore et al, 1984).

R = p-OCHg , it exhibited a weak partial agonist at low dose antagonist at high dose.

In 1987, Takada et al. ma;&*jj ienylpyrazoloquinoline compound ( LI )

which was a potent and

high affinity to benzodiazepine

[ y than CGS 8216.
: h affinity to benzodiazepine
an CGS 9896. This structure

1, rb*: (Takada , Shindo, Sasatani
 Chomei et al., 1988).

receptors and their activi

Furthermore its
receptors which is
is modified at N-2 s

and Matsushita et al,_

Ancther modification occured at phenyl part of quinolone ring by Forbes et al. The
selective, non-benzodiazepine, pyrazoloquinoline ( CGS 9896 ( X ) ) which is a partial
agonist at benzodiazepine receptors, is an important structure lead. From literature,
suggested that the benzodiazepine receptor complex could tolerate a wide variety of =-

aromatic ring (Forbes et al, 1990). Therefore, a series of aromatic isosteric replacements
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of CGS 9896 was investigated in order to determine the effect of such changes on

receptor-binding activity. However the non-aromatic ring such as cycloheptene still has
activity (Martin and Tegeler,1988).

ows ;)11 mmz {1 M
AR T A

In Vogel behavioral screen (the test for anxiety),
possibly reflecting poor oral bicavailability of these compounds. Replacement of phenyl
ring by an electron deficient ring as in naphthyridine or isothiazolopyridine are detrimental
to in vitro activity, but some maintained in vivo activity. The pyrazolothienylpyridine
process potential anxiolytic activity. On quanlitative basis, more than one-half of the
compounds which varies at phenyl ring of pyrazoloquincline were semilar to CGS 9896 in

rat Vogel test but substantially less active than CGS 9896 and diazepam in the anti-
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pentylenetetrazole test From the lack of myorelaxant / sedative properties report for
CGS 9896 which has been confirmed in the Wire test and the compound derivatives of
CGS 9896 were also less active than diazepam in the mouse Wire test (Forbes et al,
1890). This may suggested the pyrazolopyridines, as a class of compounds, had weaker

muscle-relaxant properties than diazepam. From these biological data, it is apparent to

benzodiazepine receptors inte C _  , s, have the potential provide novel
M _

”"”“"““ﬁ 1IE W%“’S’WET’T’W —
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CHACB,CoHs), * HC(OCHg)y * 2 (CHiCONO o2 C,HsOCH=C(CO,C,Hs),
{ XXXVII) ( XXXV

*

2CH;C0,C;Hs * 2CH;CO,H
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The reaction of diethyl ethoxymethylenemalonate with aromatic amines to form
anilinomethylenemalonate ( XXXX ) took place readily even at room temperature (Price
and Roberts 1946). Claisen found better yield by carried out the reaction with aniline by
heating the reactants for a short time on the water-bath. This reaction was found to be
very satisfactory on a small scale. Other nuclear substituted anilinomethylenemalonates

were similarly obtained by heating the !Wﬁate intermediates on the steam-bath

(Duffin and Kendall, 1948). —_
. 3 oo

|"|5‘C;0-
QL - = OLX e
NH, N/°
(XXX a) {Wa]
gﬁé —:}'-*’

The pnnmpahjhs-advantage for large-scale procrur:hnn by this reaction is the
expensive of the mmng material (Price and Rnbans, 1946). So that diethyl
anilinomethylenemalonate 'can | be ;jpgep'_areid‘ By a /synthesis avoiding diethyl
ethoxymethyleiemalonate ( XXXVIIL ) in its process. Ethyl orthoformate, an active
methiferié Gompduhd, s used td form feaction with aromatic amine(Snyder and Jones,
1948). " But the acrylates impurity ( LIV ) also can be obtained by heating malonate ester
with arylformamidines (LIl ) at 115 to 120% for a few hours (Price and Roberts, 1946) or
the replacement of ethoxy group by the amine residue may have occurred before during
or after the other reaction. Longer times for reaction or higher temperature led to

increase conversion of ethoxy group by the amine residue as shown in the following

reaction:
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ANH-CHOC,H), *  AMN=CH(OC,Hy)
ANH, *+ HC(OC,Hs)s PR

ArN=CHNHAr

Ring-closured syntheﬁ

In 1887, W ﬁWW?WWﬁHM by condensation

of aniline andiacetoacetic ester at n:om tempemtura followed byr heat cyclization at

0] T 5 8 4o e o

use of qrmneral oil as a diluent in the cyclization step (Gould and Jacobs, 1939).
Preparation of 4-hydroxyquinoline carboxylates was occured by cyclization of diethyl
anilinomethylenemalonate (ibid. , 1939). The original Limpach cyclization, as utilized by
Gould and Jacobs involved adding a B-arylaminocrotonate to 2-10 times of its weight of
mineral oil preheated to 250-290° and then heating the solution at 240-250°¢ for fifteen

to twenty minutes. It has been found that both diphenyl ether and Dowtherm A are far
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superior as a cyclization medium because they were less viscous and easily to remove
from product (Price and Roberts, 1946(b)). Halogen substitution at aromatic part of diethyl
anilinomethylenemalonate could also be cyclized as mention above.

I
s
b

Sy"u’lﬁiﬁ Gf 4-Chlﬁl'ﬂ-quinﬂ|i_g§: Carhryl a3

Eor i

in final nucleophilic
substitution of 4-alk ammcqumoTrna denvahves (antimalarials), is a prototype in this

rmﬁgmnmm ﬁw ﬁr@ma main methods of 4-

haloquinoline preparation have been remvashgahng

AN PP 9 O o e,

entire ctory as a method for the preparation of 4,7-dichloroquinoline.
2. The Oxaloacetic ester synthesis is perhaps more general in application than the
Meisenheimer but the cyclization steps require conditions which vary widely depending
upon the substituents in the carbocyclic ring.

3. The ethoxymethylenemalonic ester synthesis is the most general method (Riegel

et al, 1946).
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The 4-chloro-3-quinoline carboxylate ( XXXXIl a ) could be prepared by the
reaction of 4-hydroxy-3-quinoline carboxylate with phosphoryl trichloride or phosphorous

oxychloride (Kaslow and Clark, 1953). Price and Roberts have reported the preparation of

4 7-dichloroquincline by the same procedure,

aryl halide is employed,

-

halogen is subshﬂ.vted}by stmnger nucleophlles such QNRE. NH3, OH", OR", NR3,

‘OAc, CN- arﬂ% QhWWﬂcﬂ@mmm thiosulfate,

suffite and sulfide). The reaction of unactivated aryrl halides with strong bases was
=R W‘WW%WW@ « i
heteroalom was positively changed from halogen to amino or catalysed by acids or Lewis
acids such as zinc chloride and cupric sulphate.
The method for synthesis for a new ring could be produced by the method as
followes:
1. Synthesis of Isothiocyanates or Isocyanates (Ozaki, 1972 ; Gould, 1959) and ring
closure to ester with amines(Urleb, Stanovnik and Tisler, 1990 ; Urleb, Neidlein and

Kramer, 1990) for examples :
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qw‘f&’ﬁ'ﬂﬁmwnwma I

3. Convert aryl halide to amines followed by cyclization:
Aryl halide can be tranform to aromatic amine by ammonia or sodium azide

which could be cyclization by the following method.
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- Cyclization of ortho aryl amino ester to thiooxpyrimidine fing or
pyrimidine ring with isothiocyanatesor thiourea (or urea) (Fox, 1952 ; Komet, Varia and
Beaven, 1984).

- Cyclization of ortho amino amide to pyrimidine ring with CICOOC,Hs or

onof ortho ¢ in/&aciﬁ to thiooxopyrimidine ring with

NaSCOOCH;.

me ;‘V
RIAINT a@ﬁgﬂ A




Synthesis of Pyrimido-[4,3-d]-quincline-2,4-diones derivatives.

The process of synthesis may be the same as of thiopyrimidine derivatives which
started with S-Carboeﬂm—d-chhm-quimllne The starting material should be reacted
with corresponding reagents. Th of synthesis can be derived from
oxidation of Thiooxopyrimidis e deriv: \\\ @»ﬂ at position 2 can be converted
to sulfines (S-oxides) and sulfen
peroxide, perbenzoic a

peroxy acid such as hydrogen

\ ¢ that one O atom of sulfenes

&\\

replaced to thiocarbony
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