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ABSTRACT

A new series of salicylie aeid dertvaﬂ
tives of the general formula (IXV) was.
prepared tRrough ine interaction of sub- -
stituted 2-aryl-3-(haloformylalkyl)=-3,4- ' :
dihydroquinazolin~4—-one(III) with saZ'Lc'yZ‘w -
acid, methyl salicylate nd sodium sali-
cylate. The biological activities of these
compounds such as art*ibacterial,analgesic
and antipyretic were defermtned

INTRODUCT [ON

Salicylic and homosalicylic acid derivatives are reported

Lo possess hypoglyceamlc activity whereas aspirin' potentiates .
Yhe action of chlorpropamide in diabetic patientslﬂs. More-

ovér, 3alicyli¢ acid, sddium salicylate, salicylamide and K
acetylsalicylic acid are long known vo have a therapeutic

action mainly as antimicrc. :al, antipyretic and analgesic
4,0 : -
agents * . Quinazolenes ar. known to be CNS depressant36 B’
_ 3,10 . 11
anticonvulsants s hypno ics, muscle relaxants ~and possess

# Microbiclogy Dept. Faculty of Medi: ine, Assiut Univ.
*% Pharmacology Dept. Faculty of Medicine, #ssiut Univ.
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Syntarusis and biological actwuity of some new salicylic
acid cerivaitves contulning 2 JuingzoLin-4-one moiety

- . . » ) > - L - ¥ i - 1 2 -
G4 omonc:rnine  coxidase inhipitor escivivity . Also some amino

aci’ devivatives are reported tc be used 1n treating high
o pressurezga In view of the biclogical importance of
£l furgoing fragmenis, 1t was thought of interest to prepare
. molecule with & modified biologilical activity from the com—

binabticn of these moletvles,
EXAPERIMENTAL

Completion of thoe reection and the purity of compounds
prepared were checked by thin layer chromatography (t.l.c.)
using plates covered with silica gel (25-40 mesh)and elution
with benzene. Melting points were uncorrected. The infrared

(i.r.) spectra were recc-dcd on a Perkin Elmer 599 B using

a KBr disc.

l- 2-Aryl-3,l-benzoxazin-4-ones (I) , ,
These compounds were prepared according to the litera-

14 |
Ture o

Z2- Substituted Zaarylnsn(carboxyalkyl)-3,4-dihydrbquina-
zolin-4-gnes (II) ,
A mixture of 2-aryl-3,l-benzoxazin-k-ones (I) (0.05 mol)
zand the amino acid {0.06 mol) was dissolved in a 2:1 pyridine-
vater mixture (30 ml)and refluxed for 5-6 h., The major por-

tion oflpyridine was distilled off under reduced pressure;

‘the residue was digested with LN HC1l (100 ml) on a steam

bath for 2-3 b and the so0lid which separated was collected
end recrystallised from ethanol (see Table 1).
3» oSalicylic esters of-typé (IV) -

A sample of the acid (II) (0.07 mol) was converte: into

the corresponding acyl chloride, the latter was refluxed

with salicylic acid, methyl salicylate or sodium salicylate

R ]
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(0.0l mol} respectivelf in dry benzene (50 ml) and anhy-

’ /‘1'\“;

godium carbonate r0 Oi mol)for 4-5 h, The reaction
rixbure was filtered while hot, the filtrate concentrated
‘and ccoled. The Separeted solid product was collected and

%

raprvatallised from benezene (see Table 2).

4- Hydrolysis of Salicyli.: esters (IV).

A sample of compound (IV) was refluxed with alccholic
}Eciutian of 10% aodlum hydroxide (20 ml) for 30 min. The | ’
| ydrolysata solutlon was cooled neutralized and tested

th neuural FeCJ_3 aolutlmn where a v1olet blue colour app- - :

‘eared indicating the presence of the salicylate anion.

B Bacteriological evaluation of the prepared compounds.,

Preliminary evaluationof antlbacterlal activities of .

‘compounds (IVawn) against both gram- -positive and gram-nega-
-._-tlve bacteria were determlned using filter paper-dlsc methodzs

The results obtained showed that most of these compounds
?hqve fyaluable'éffects against Staphylococcus aureus, Esche-
richia cocli and Klebsillz pneumoniae. The minimum inhibi-
"tory concentration (M.I.U.) of each compound against the

‘above mentioned organisms was estimeted using the agar-cup~

. l6
‘diffusion method”  (Bee “able 3).

iﬁ: Apalgesic activity of compounds (IVa-h)

Analgeﬂlc activity was détermlned by following the

' 17
" procedure ©I DBeecher .

® o
The appropriate compo nd was administered intraperiton~-

eally in graded doses 1in groups of 6 male mice, weighing
between 16-20 g. Propyleﬂe glycol was used as & solvent

and injected alone in another group of animalfk as a control, -

To measure the analgesic activity, hot plate anhlgesometry
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} pylene glycol (see Table h)
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acid derivaiives a&ﬁtainz.; a quinczolin—4-one motety

was used (see Table.h); ' |
T !Amtipyretic.activity of compounds (IVa=-h).
The method of Kranelg was followed for this study.

Hyperthermi&'waﬂ,induced by yeast extract” (12%). The appro-

'_ priate compound was administered intraperitoneally 1in graded

doges in groups of 6 male rats, welghlng between 150-180 g«.

The body temperature was recorded uslng a thermistor prota

connected to a thermistor coupler (Biosience LOO Series Wa-

shington Oscillographs). Control wes carried out using pro-

RESULTS™ AND DISCUSSION

Interaction of substituted Q—aryl-B,l—benzoxazin -L~-ones
(1) with glycine, DL-alanine, L-methionine and DL-valine 1n

a 2:1 pyridine-water mixture gave the corresponding substit-

' uted 2_ary1_3_(carboxyalkyl)“3 h—dihydroquinazolin—h*onés
_-(II)T Int_eractiqn of 11 :'--'th excess thionyl cfh}orlde afforded
‘the substituted 2-aryl-—-3- *1aloformylalkyl) 3,W—d1hydroqu1na—
lzolin—h-onés (I11).

Salicylic acid, methyl salicylate and scdium salicylate

. were reacted with the acid chlorides (III) in dry benzene and

in presence of anhydrous sodium carbonate and gave the new

compounds of type (IV) according to the following scheme:

G
1
_ G, R
i O , | _ CH-COOH
o~
HN""R | : gz
(II)
: g COO0X excess 50012
| R ,OH O R
@ ~NY © - CH-¢OC1
= ry benzeane/anhyd, | _
Na. 003 ~ N it |
[ = s (J - } — . . .
ghgs O-ClC H, R'= Hj CH,; CH_8(CH,),; (CH,),CH

X= H; CHB;'Na




. The structures of the synthesised compcunds were confirmed
by elemental analysis and 1.r.specitra which showed well defined -
bands characterising the quinazolone ring, phenolic ester and

-1 - |
the axromatic carboxyl at 1620 .cm ~(-C=N), 1660 cm l(—-H-C=0),

- L9 -1
L7599 cm .émﬁﬁﬂph);&nd at 2620 cm ~(

ever, nvoivement of sallicylic acid residue in IV was clarified

’ /J’ \ ‘:

~COOH) respectively. How-

chewmicelly by hydrolysis, whkerein the hydrolysate gave a posi-

tive FeClB coleor test of the salicylate anion.

The minimum iphibitory concentratlons gf theiprepared COL.~
pounds (IV&~h,see Tﬁble J)revealed that gram-positive Staphyl-
ococclli were more senslitive than the gram~negatiwe Escherichia i
colli and ¥Klebsiella pneumoniae organisms. However, Escherichi
coli was slightly more sensitive than Klebsiella: pneumoniae. :
 The values of M,I1.C, refleeﬁed the structure-actiwity rela-
ticushlp between the diffefent substitutions and their antite-

cterial activities, wherein compounds IV IVf and I’\If.3 in which

f

2
Rt=cﬂ3 (CH2)2-and R=n- Cl”6Hhexh1b1ted thelgre&test effect .

Replacement of R by a phenvl group in compounds (IV 1.e,

f

(IVel )respectlvqu slig.:1ly decreased the antlbac%erlal'
-act1v1%1&s which reflected che importance of the presence of -

~an O-chloro Bubatltuent 1i1 the phenyl ring. On the other

hand, & comparison of compounds (IVh ) with compounds(IV )

1
and (IV ) to. compounds (IV ) séowed the sup,erlor efrecf

€1-3 ©1-3
of an 130propyl substituent over the methyl in the R position

The evaluation of analgesic and antipyretic activities of
the synthesised compounds {fv&_h) showed that most of these

compounds have analgeslc and antipyretic activities and +the

effective minimum doses were recorded (see Tahle L),
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Table 1:
Comp. R
II
C.
11s omm
ITb oiowiomm
Tlo nmﬂ-
11d oiawlommr
I1g ommm
H.”_kuv oy, Hiwﬁ\mmwr

A e S AT R T ST s sy AL e T i e St T T vl S 2 2

mq

CH

CH

omwmhnmmu

CH.

S{C

5o

m :

(CH,),CH-

momwvmomr

Physical data of compournds HHd

Melting
ﬁosxw
(°C)

17k

210
179
172

192

Molecular-

formula

Clefhol
Hm OHszw

Hﬂ :,z o

C, o LN
opompmzmowm

G gH, CL,058
C10% 8"

N O
Crot7 273

Mieroanalysis, %

U Caleulated/Found
C A N
68,57 4.28 10,00
68.,L0 L.,08 9.89
61.04  3.L9 8,90
£ 3R r.qm 9,52
ST T L
¢...10 2.95 3.52
62.45 r,om 8,42
64,40 5.08 7.90
6L.52 5.18 7.82
58.68  L,.37 T7.20
58.82 4.30 7.42
70.80 5.59 R.69
70.99 5.k2  8.72
63.95 L.T76 7.85
64,08 r 80 8.01
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2: Physical data of Compounds IV

Hmdwm

Comps K

5

M,w quH C mmm .

.M H<m_.m ] wmmm

“ quw ommm
quw Olowommr
qum 0|ownmmr
Vb, ©0~ClC.H,
HdaH anm
H<nm nmmw
anm wmww
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ty

X

N&

Na

CH

Na

1 2l il s " b AL M

p 1

smww ng

205

123

118

132

Moleculay

formula

.} T ]

Microanalysis
ﬁmwgunwm&\%oﬁm F .

C H N
69.00 L4.00 T.00
69.08  3.99 7.08
69.56 L.3h 6.76
69,62 L4.38 6.70
65.40 3.55  6.35
65.48  3.47 6. 42
63.52 3.45 6. L'

- 63.60  3.50  6.56
m:_- WO w.- wm m » m.ﬂ
mrlmm_ w«:o mqwm
€o. W6 3.06 6.13
mormm 3.11 mrmm
69.56 4.3L 6.76
e9. mm_ :mrm 6.80
70.09  L.67 5. m:_
70,15 L.72 6.62
66.05 3.89 6.42
mmﬂwm._ 3.92 .mnmm




281

Table 2: (Contained)

u——. ey, ey * -1k mm —mpr
dar. . — el Sy e ltl.r|1.

3 C R R X - Melting Molecular Egowcnxn mm@m -
o OME « o
M @063% | 1 Qﬁ.mﬂﬁﬂﬁw&&\HQfﬁh -
o (°¢) formula e T
A
) C H ]
WJ . L N
S —c1Cc.Hi  CH & 140 C_ H _CLO_N 64,21 3.79 6.2k
™t H.dvnw. Q o Ay il , -1 . oS s | 2 »
s.mu 1 - o U 3 24 LT 52 64,38 3.82 £.32
Mw N . _
S o : _ ClO=N,¢ 6h.86 L,10 6,05

= vd o~C1C,H, ~ CH CH 150 C 5 N5 .86 L,
Yoy
S 8 . . ~ , 61,21 3.40 5.95
23 vd o~C1lC_H CH Na. 143 C.,H, LLO_N Na . . ;
o« ¥ 3 o L 3 Mrf.mo. > 2 £1.32 3.L9 6,03
Y R k
gy TVe. O H CE mﬁommuo H 251 C gl n0c S 65.82 bL.6h 5.90
..rm.. w Hr . » w (i mmﬁﬂ._. + _..F....ﬂu mumm
28
R 1T o T i ~ 1 T - m
PEgR IVe o H CE S{CH) CH 126 C H 0N S 66.66 m.mm 5.7
93 2 65 3 22 3 2T 22 5 @ 66.72 L.40  5.82
u IVe CH. CH_S(CH ) Na 112 O_N_SNs £2.90 L.23 5.6k
5 g 3 575 3722 _ 267215 2 §3.03 L.,25 5.7
35 (CE_) H 136 H, C10.N 61.35 L4.12  5.50
g IVE 0-CLC_H CH_S(CH : . .
S 3 L 6 372 “2672175°2 g1l 420 5.8
0 T

! | - B

S e 010 H L ,.o CH 141 C_ H_CLO_N_S 62.00 4,10 5.35

N _
0 D
'Q e IVE CE_S{CH, ) Na 1hh Coclag ﬁo N, Sha 61.47 2,94  5.51
<
W.m e et oo e e e e e
A

i X , » “ v o y

; LI I . . . ooy ' v _
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Table 2: (Contained)
Comp. R R’ X mewesm Molecular anwngﬁwmmmm 1%
o wos:w | . Caleulated/Found
(°c) formula m—
- | c A N
IVe. C H (CH_),CH H 116 P S 73,93 4.97 6.33
“H 128  C._H ,ON 71.05 5.26 6.1k
Ve, ommm Aomwvmom 3 2T 2k 52 71.18 5.33 6.22
. SR 121 C_.H, ONNa S b.52 6,03
e 1k 1,,C10, 1, 65.47 4.40  5.87
Ivh, o-CLCyl,  (CH,),CH H T gt s 65.50 k.32 5.95
__ 132  C.__H _ClO_N_ 56. 05 L4L.68 5,70
IVh, O~CLCgH, (CEy),CH  CH, . > 2723572 66.18 4,70 5.82
o~C1C, B CH.) CH: Na 148 CL0_E Na  62.58 L4.01 5.6l
IVh, o-C1CE,  (CH.), : "26720"5 2 62.50 4.08 5.76
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-
Tabie % Anslgesic and Antipyretic activities of Compounds IVa-h. =
Comp. Ancigesie 4dralgesic .Antzpyr@tzc JAntipyretia
minimum dose minimum dose
mg /100 g - effect mg/100 g effeot
IV&i 0,20 0.41 . S
IVa,_ 0.2 0.31 S
Iva; 0. 40 NO 0.45 5
IVb, C.31 0.45 G
IVo,, 0.22 0.32 S
IVb3 0.36 NO . 0.51 NO
Ive, 0.2k NO 0.42 S
I‘Jc2 G.25 0.32 G
Ve, 0.42 NO O.L41 S
Ile C.21 0.33 >
IVdE O.41 NO 0.L45 S
Ivd, 0.39 NO 0.55 NO
IVel 0.21 0.35 G
IVe2 0.42 0.56 NO
IVe ; 0. 38 0.42 S
IVfi C.23 0.36 G
IVf2 C.19 0.25 G
Ve, 0.30 0.37 G
IVg, 0.2k V.G. 0.26 V.G.
IV32 0.18 0.21 V.G,
IV33 0.28 0.39 G
IVhl 0.21 0.25 V.G.
IVh 0.25 0.33 G
IVh3 0. 34 0.35 G

S(slight), G(good) and V.G. (very good).

-
4
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