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AﬂSTRACT

The synthesis of some nov .
th sind triazolis,);:tj::‘:;::)::;n.g:mb( xylic heterocyclic derivatives of flurbiprofen s
tative compounds were lés‘to;um!w of the new compounds was elucidated by
for analgesic, antipyretic, and anti-inflammatory ac
¢ pared 10 flurbiprofen

mudiazmcs'

uch as pyrazolc i pylrole . oxadiazolfs.
spcclrosoopic data and mi¢

tivities. The pyrazole denvahive
However, th¢

Th'-cc rcprcscn
Leplayed greater antipyretic activity but lower analgesi :
ii;r:[r (wo compounds were ,1mn gcncial,UIL::;);!:ﬁ;?lih;lcufl:(:);? i‘r‘]”‘flammfllOf)‘ aetivities com
_—
| INT]"OD.UCTION the Mannich bases v (a-¢) in apprcciablﬁ ylcldS- Qn the
One of the major side effects of the aryl and other hand, alkalation of U1 with methy! jodide in e
peteroarylalkanoic  acid class of non-steroidal ~ presence of K,CO3 gave (he ‘hiocther V in g00d Y€
anti-inflammatory agents is their tendency to cause The osadiazole derivative vl was obtained bY treatng
stric ulceration. The longterm use of thesc drugs in—— 11 with 2N NaOH followed Y 5% 1y /KI solubion
case of chromi¢ xﬂmmdom may lead finally to the Sib ]‘ & ongensation of he pydrazide 1 with
Jevelopment of peplic ulcer. The [ree carboxyl function ac:l ';:;( o)n:: inlrcﬂl;xing ol afforded the alkyliden¢
may be the structural clement responsible for this Vllywhich was subséqucndy converted 10 th pyramc
ulcerogenic effect 142+ It has been shown that blocking VIl by the action of ethanolic KOH. HoweveT e
of the carboxylic ~ function of uon-sleroidai pyrrole derivative IX was symhesized in one S€P 'by
anti-inflammatory agents such as aspirin, diclofenac, condensation of I with acctonylaceton® n gla.cml
flufenamic acid, indomethacin, and tolmetin by HOAc. Finally, treatment of I with the appropriate
converting it to the ester function results in prodrugs phcnacyl halides under basic conditions gave
with almost 0o gastric ulcerogenic activity but with full oxadizines X (a-c) i moderate yields (Scheme II).
therapeutic effectivencss G} PHARMACOLOGIC AL SCREENING :
In a previous work @), the carboxyl function of Three of the TeW compounds 1v2, v, and IX
flurbiprofen Wwas masked through conversion (0 the vere tested for an algesic, antipyretic, and
In contimiation of this anti-inflammatory activities in comparison with
: 'y vl showed preater

amide, alkylidene, or arylidene.
we decided to direct
¢ heterocylic derivatives

and evaluation of th
biphenyl moiety but

fen that have the fluoro
on, hopefully that the

work , our study toward the
synthesis

of flurbipro
have no naked carboxylic fupcti

pew analogs may have better qualities than the parent
compound. In this i

investigation, 2 pyrazole, a pyrrole,
an oxadiazole, a series of oxadiazines, and a series of
tiazoles were synthesized an

d tested for analgesic,
antipyretic, and anti-in{larumatory activities compared
to the pareat acid.

The reaction seque
of the target compounds is ou
Scheme I1.

CHEMISTRY :

The synthesis of the key intermediate 1 was
described in a previous publication @, Treatment of 1
with phenyl isothiocyanate in refluxing dioxane
afforded the thiosemicarbazide 11 i good yield The
S-mercapto triazole derivative IIT was obteined from 11
by the action of 2N NaOlL Condensation of HI with
formalin and the appropriale secondary amines yielded

nee followed for the synthesis
{lined in Scheme I and

94

flurbiprofen. Compoun ‘
antipyretic potency when compared 10 flurbiprofen.

With respect (o the analgesic and anti-inflammatory
activities, however, all the tested compounds Were less
potent than flurbiprofen.
Analgesic activity :
The hot plate method for Jacob and Bosoviski ®
was applied to cvaluate the analgesic activity. 25
mature albino mice of both sexes weighing 15-20 gm
were divided into five groups (5 mice - each) . The first
group was injected with the solvent only and was kept
as control. The second one was injected (i.p) with
flurbiprofen (20 mg /kg). Each group from the
remaining three was injected (i.p) with the test
compounds (20 mg/kg ). Five minutes later, each mouse
was placed in a two - litres beaker immersed in a water
bath thermostatically controlled at 56.5°C The t
elapsed until the mouse licks the paw w'as .
o e Tor the analgesic eff 0 calculated as
¢ for the analgesic effect. Recording were tak
(10, 20, 30, 60, 90 and 120 mi ng were taken
(Table 1). minutes) post treatment
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Antipy retic activity :

Poenty five manne allvoe mi of D soves

(00 250 21 were dindad mto fve oo (8 raty cach)

CAIL ammals wee readered Rvperthenng using the

method  desonbal Dy Teotine of al® thivgh

subentaneons ingection of 0% AU AR of

W yentmadee o 0wl o PO LS houy,

e animal tempeotire was taken tectally by weideal

henmamcter aind reconded a5 the wital eyt

< One grom was saved Ay perthermue as ool | w heneas
- the second growp way ingected )

| with uewpuoten
A mg k) e st compoands were yaven (i M a
dose of 20w Ky for the remamng e proups Oge

‘hour Tollowing treatment, the i) Ruipveranme was
- feeohded for & peniod of 3 howys h

A: W dTerence eiw ey
the tattsal body femperinne and tiat after 1o Ament was
mk‘uhu:\l_ and Compared with thag of the Contag Bnsup

9%

Which weenad an equivalent volume of DMSO as

sobvent (Fable 2
Anti-inflammatory aetivity:

Pve proups, each of five matwe albano ats
CORIR @) o aiher sey were used Ocdena was

undived by the ijection of diy veast o the shin of

hou hud b P (1 ml of 20% iy yeast i djueons
solition) aovonhing 1o the metliod  deseubed by

Alperimann U Aftor 4 hours, the thickness of the paw

WA meased waing a4 skin caliber o detect the
milammakuy process

EIVHE Was Tablled av control and teceived the solvest

only, while the second group was dwected (ip) with
Mudaproten in 4 dose o 20 myghy The fested
LIS Were mjected () P} the remamder grougy
ma dose ol 20 WAy The paw thickaess way measwisd
alter 3 and o o Pt gestion (Cable 1)

A

achuevedd by the yeast  The int
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Table (1) :

The analgesic activity of flurbiprofen and the tested compounds in a dose of 20 mg/kg

body weight.
( Rexgticn Reaction time in seconds after treatment
. Mean value + S.E.
Groups time before v : . : \
treatment |4 i 20 min. 30 min. 60 min. 90 min. 120 min.
Cotrol 06510 | 104:20 | 100:11 | 108£10 100420 | 96+10 | 112412
6+1. Al =
Flurbiprof 0007 | 134705 | 1787220 | 1827410 | 2227212 17.6%416 | 148%106
iproien .040. 474 X
Compound IV 11.0+1.1 14.4%08 16.6%+1.1 | 234%220 24.6%42.0 | 200%*:20 | 164%+15
1 0+l I Sieats
Compound VI 70407 10.6%+1.2 10.0%0.5 | 120*z1.5 | 108*:£14 | 106*:1.0 905410
Compound IX | 74409 | 86*:12 | 12077 138%307 | 13.6* 213 | 118410 | 106%:08
o

* Significant at P<0.05

96




{ Reaction mef Reacuon
Croups ; before | ume after Mean value + SE

| j eatment | freatmest 1 hour 2 hour m

f Coatrol { 3683:025 |3772%s02 37.76+0.22 37.70+0 21 377

: - - == 74

f i 4022

{ Flurbwprofea | 37142018 [3784%:0 11 37 14**:023 | 37.24**30.12 37.20%%40 15

| Compouad [Va | 3725:015 (38 16%:0 18| 37 44%2:026 | 3748%*:0.16 37.56%.4 3

f I s i ) =

: Compouand VI 3700+:0.1 3,73:&;_ ale) 36 50::10 45 36.10% 10‘70 36,3()&:‘}0'62

‘{ Compound [X | 3670028 [3760%4040| 3700**:030| 36.60**10.48 36.96%%40.26

L . 0.2
—_—
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Table (2 : The anupyret acuvity

y of the test compounds compared with flurbiprofey,

Reaction ume in seconds after ucm

Table (3) : The ana-inflammatory acavity of
flurtiprofen and the tested compounds in a
dose of 20 mg ‘kg body weight

{ =y . i
| Ttackness of pew sion tamm (Mean \.'.;u—cw
i 2 SE)
‘ VERE [inawrvet | 3nafer | ob e
H e udnion treaiment Teatment
B
i Coetrol TIRLD T03 RES TG
| Gapiomoter | 738022 | 2572012 | 513201
Compoead V2 2752451 36001 | BIWLILS
Compomd VIE 734403 | 37002 | *508:02
- cmpouad IX w42 | oLl | 5300 2)
3 Siguriicant &t P<A)05
EXPERIMENTAL
General :
Al © owltipg pomts are  ncorrected.

MEorommalyses were camied ot in the microanalytical
urt, Cazro Umversity IR spectra were carmied omt using
Pye Unicam SP 1100 specrophotometer. The chemical
sl valuss were recorded 1 O (parts per milion)
relaave 0 tetramethslsttane (TMS) as internal standard.

NLI2.42-Floorobiphenybds  propionyl] -N+.
phensi thicsemicarbazide (1)
A mextwre o 242- Quorobiphenyl4-yl)

: propeome acd hydramde (251 2, 10 mmeal) and pheny!

9

isothiocyanate (1.35 g, 10 mmol) in dioxane was _—
at reflux for Sh. The solvent was removed by distillatio
vnder reduced pressure and the obtained semisolig mass
was titwated in cold EtOH. The crude product was
filtered, washed with cold EtOH, dred, and recystallizeq
from absclute EtOH to afford 3.20 g (81%) of the iy,
compound; mp 210 - 212 °C; IR (KBr, cm'l) : 3300,
3200 (NHs), 1660 (C-O). Analysis: Caled for
CasHyFN308S: C, 67.18; H, 5.09. N, 10.69 and Found:
C,67.0,H5.1;N,10.6.

3-[1-(2-Fluorobiphenyl-4-yl) ethyl}-4 phenyl-1, 2 4
traizol-5-thiol (1IT): '

A solution of N -[2- (2- Fluorobiphenyl-4-yl)
propionyl]-N+-  phenylthiosemicarbazide (3.93¢. 10
mmol) in NaOH (2N, 20ml) was heated at reflux for 2 b
The rmeaction muxture was cooled and acidified with -
diluze HCL. The crude product was extracted with
CH-Cl; (2x50ml), dred (anhydrous Na,SO;) and
recrystallized from aqueous E1OH to give 3.38 g (90%)
of the ttle compound; mp 194-197°C. Analysis: Caled
for Cg:le‘.\’:*Sf C, 70‘4‘0‘. ”, 480 . N, 11.20 and Fomd H
1 C,70.6, H,4.7,N, 110. |

3-[1-(2-fluorobiphenyl-4-yl) ethyl}-4phenyl-1- substi-
tuted methyl- A%, 1,2.4-triazoline -5-thione IV (a-¢):

General procedure :

A nuxture  of  3-[1-(2-fluorobiphenyl-+ y
cthyl]-4+-phenyl- 1, 2, 4,-triazole-5- thiol (3.85g 10
mmol), formalin 37% (30 mmol) and the appropnate
secondary amine (10 mmol) in absolute EtOH (20ml)
was stimed at room temperature for 1h. The reactiof
mixture was then refrigerated overnight and e
separated solid  was filtered, washed with 10 and



. 3.[1-(2-fluorobipheny-d-yl) ethyl-4-phe

fsble W fine-5 thione IV (a-e) : nyl-1-substituted methyl-A2 -1,2,4- triazo-

R
N’Nr s
e

\

Ph
CH,
F
1/-1 . Analysis k
| (roup R mp Yield % Formula 5
Caled Found
| Ppiperidi ] o
LN Piperidino 122-124 7 CoglholNsS | C=T119 712
| H=6.14 6.0
N=1186 117
Vb Morpholino 146-149 76 CyHgFNOS | C=6835 68.1
H=5.70 57
N=1181 12.0
IVe P)'rrolidino 128-130 71 Cs-H-FN 0S C= 70.74 70.7
NN H=590 6.0
N=1223 12.5
va | Diethylamino | 9295 67 : C=7043 70.6
CotlpsINaS | 12630 6.2
N=12.17 123
Ve | N-methylN- | 102104 o | CaobrfNaS | c=7287 77
phenylamino H=547 55
N=1134 112
- ,

eerystallized from aqueous EtOH (Table 4). THNMR
CBCl;) of compound 1Va : 8 1.4-19 (br s, 9H. 3 CH,,
(H).26 - 3.0 (br 5, 4H, 2CHy), 3841 (g, 1H, CH),
53.55(s,2H, CHy) 6.8 - 8.0(m, 13H, Ar-T).

3.[l'n""“°"°"il’h"lyl-‘t-yl) ethyl] -5—phcnyl -5-
methylthio - 1,24 triazole (V):
3 A mixture of 3-(1-(2—ﬂuorohiphcnyl 4-yl)ethyl]
* phemyl- 1, 2, 4, riazole-5- thicl (3:85 i, 10 mmob,
;;{31 (142 g, 10 mmol) and anhydrous K2CO3 (280 g,
- ™mol) in dry acetone was heated at reflux for 8h.
u‘z ;‘*Cli(m mixture was filtered while hot; the filtrate
ine} oncentrated by distillation under reduced pressure.
%”:“X!raczcd with CH,Cl, (2 x 50ml). The organic
aadd'l was washed with H,O (100 mi), dried (N2;504),
{87:-\ porated under reduced pressure 1o give 3.402
70 of the title compound as an oil. TH-NMR

(CDCl3) : 1.6-2.0 (d, 3H, CHy), 2.5 - 2.8 (s, 3H, SCH3)
13842 (q, 1H, CH), 6.8 - 8.0 (m, 13H, Ar-H).

2-[1-(2-fluorobiphenyl-4-yl) ethyl] -5-phenylamino-
-1,2-4 oxadiazole (VI):

To a solution ofN1- [2(2- {luorobipheny
pmpi()n.yl] -N4-phenyl thioscmicar-bazigecné ;Lyl)
mmol) in EIOH (30m) . aqueous NaOH (2N, Sml) w o
added .wnh cooling and shaking . An aqucm,ls sol lias
of I in K1 (5%) was then added with coolin "
stirring until the colour of iodine ig persisted gx:: ¥

- Excess

solvent was removed unde

. ' i F reduced presg
rcfslduc was acidified with HOA¢ (lﬂ%)Pa: Slbllre. has
with CHaCly (2X 50ml). The c‘)ﬂlbincl 14 extracted

Rt o s d organic extes
w?s washed with HyO (100 1) , dried (;, 2“" EXlract
evaporated under reduced pressure The cdz»’ O4) and

: Tude product

was recrystallized from at
: solute [itOl '
> W alforg .2
| -2.44
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Acetylacetone 24 2-focodipheny- & pr
acid hydrarone (VII:
A
A mntue of 24T u-.\w&t?b.\"i\i*.‘l

10 mumol) amd

\ _\'.
; GO was

proproase tard hydrande QN
awetylacetone (10 g 10 ;amal) w ahaolute
beated  at reflun for 4 The reacon mbes Wi
svaporated under reduced pressuze. 1he estdue was
suspended 1w HLO (10 @b and exteted wich CHt (2

X X0 mb) . The combined onganee exdt was washad
with HaO (Rml) |, dried (Nap80y) . and evaporsied
under roduced pressure 1o pve 2N g (R0 of the utle
compoond s an il IR (CHOY, cart) + 3220 (V.
1720 (C=0 Ketowe), 1660 (C=0 hydracom ) l‘t\
compound was wsed without further chametenzagon 18

the synthests of compound VL
1-2-(2-Fluorobiphenyi-4-y1) prepiomyi].3, § dime
thylpyrazole (V111 :

-

{luoro-
HY

£
A g,

&

A mictre of acenyiscetone
biphenyl-4-ylpropiome scid  hydrarone
mmol) and 2N ethanolic KOH (20 ml) wes allowed 0
stand at room temperature for 1h The sepanated sold
was filtered , washed with cold FOH. and
rrcrys!:.ilirrd from aquecus FOH to afferd 287 ¢
89%) of the atfe compound as white crystals, mp

C. IR (KBr, cov!): 1660 (C=). Apal. Caled for
N, 870 Found : C,

&\bl
CaoHybN,00 C, 743 HL 590 .
T44. H 59N .86

1-[2-(2-Fluorobipheny -4 yDpropiosamido}- 2.5-di-
methyl pyrrole (IX):

A mxture of fluorvhipbeny! <41}
propionic acid hydnnde (2.8 g 10 mmol) and
acetenylacetone (114 g, 10 mmal) in glacial HOA¢
(23ml) was stired at room tempersture for 12 b The
reaction guxture was poared onto 1ce water {100m!) and
extracted with CHaUCly (2 X 50) - The combined organic
© extract wis washed with HoO (100ml) |, dned (.\':;:\‘O;}

- and evapontted under reduced pressure. The crude
"pmduct way n-mmlhzcd from absolute FtOH ) ave
- J(bgt‘)l‘x)u(ﬂrutk campound; mp 138-141°C . [R
i '. (RBI «:m I) 32501\'”) l(\()ﬁ (Q%}) \L’Jz Cated for

. o
{2

<<
(<)

! \’ }lu\"\‘t""t‘(n\ 4‘\
" s.substiuted  pheny. i3
oaadiazines (Nase),

'\ h

Table &

o
xt _\:‘

R
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N=
Nl
S
— Q
/= /
N\ 7N \
/ 3
F
et
o & Formua I \
N R LR \1.\. L o . ‘
G| N B
( vl .:\
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X¢ [t 1318 N \'!:\"i‘a’\( C=81 Q.
’ 1{- B .
dse . 49
\ = Q_'] s
\_

-

CapHyN;0: €73
730, H.6 1, N84

Q0 1L 625 N, 8

2[1-(2-Flucrobiphenylk-4-y1) ethyl | S-substituted
henyk 13.4-(6H) - oxadiazines (Na-c):

General procedure :
A mixtwe of 2(-fluorobepheay i)
propreaie 2ad hydrazsde (2.g. 10 mmol) | the

appropnate pheaacy] halide (10 memol), and anhvdrous
CHyCOONa (1.6g, 20 mmol) ia absolute FIOH was
beated at reflux for 4h The rescBon ouvure was
filtered while hot and the filtrate was conventrated by
distlavon under reduced pressure and the restdoe was
exracted with CHa(% 2 8 20 ml). The com
QTR eXlruct was washed with HaO (10 mi), dned
(N3-S0

(N0, and evaporated wnder reduced pressare 1he
\-tki I:;\hk' Was recrystalhized from absolute Fa0H o

affon .
atle compounds 1 3§67 @ vield (Tabie )

ihened
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