VALY TV oy sl b ol S S b e o5 W @

SHoG ) 398 g i 3 31 502 liiio (39 S0 0 St i 9

JaTeoli—F ¥,

I VSR SRR VY W Rt PR R PER

N

e

,Jg T g il gl oS S s il ey (o5 Sos L shas FRRRLY
b lga MM@JWJ.-J—DNAF_.I\ oo 3ok g s ool i W&A T ,,,_(u );L;,_fww
u‘.;‘v:-ﬂy A2l el SV ol S M iy ol s a0 8 S b s 5
iia Kos a3t 13 ST s L o 58 il S e oS el Sl ] LS Y e
A O O R ST A VP SRTES | UL PO P TIV-Re PSR R R Ve SO VSR R A
S oY Mg bissd b e OVl bl Sl e b te Dl Sl ol oy Seis
ITICTY uuwb@wp slas, Sl alde o oding O SV Sy o Jail o5k
wc,ij.:;aaL_»lebJ}_cm LSty e 5l S 15 L1 s il s gL
Médﬂd\mwu.bj; ,JJ!{,—-J\JJ-A;#J jji_nw?j(Ml(,) s easd e Chale Jelas & s
el Sily o s S Sl s, e DL Gl Ll e DLSS JS gk e S
sl s et eSS 5T SSal) T s ot p S sl S
Yol 5 33503 Lo S0 S50 00) ead S \;9""‘9“'\—5’&'0]5 Sl T s ey (ki
oS st 2 Gl S s s o€ sk il sl Sl S e (s
il sk bt g3 Teali F oY 5 50 by ol S, J,;L:m"w.\;wlmhyy;;,:a

S vy Ligis Lrvwkwwvngj&Mv\ i BPIARS PN SV SO
sl Sl ol s R ks i.gwuﬁ_x}ww M_.,LM}JEUJLJ

\

/

Jailesahi f 0T o s S s D el ) S g S slae S

egale o8 Y LS Jlens . il Sleds ,(.;"PJL;&ZJ\;.J-L— AL sl
BLEBIEN gl s Pl ilde 3y P EAE

vy



u‘u).{dd(..): JﬁJ-J; :L{.Sb i‘.bu

LS 5T SR b SR Bleit 5Lty a0 a8
L}{j—gdﬁé&-«‘bJjde;LﬁJ—f}T}\ i gyl oS
Ahebis cmes 5 Sl e s fosise bim b 26
et i TU1S W08y, g0 il e g STl s
@IS Ad et i A ey 5 S
- . - & - +
Silep g sileh (’JSLSL‘“LSE-Q{ S3J ud}j}‘:;h}b
=
.(\T)ﬁu\s;.:i.orj..(dl.&u“.g)g(_sjjr_ggq_)gjgjdj__::ﬂ
S isie 5,68 s S sl ls sl 5 mtaan
Cde 4 a0 S (00) 55 Ly 5T a0 g 1 20
rEJUJJ!JxLuQQijgajngmrﬁjL_{a
NETERRCHIFPPE SN SRS R R W )
d}_’g._ﬁ LLJ}LE.:.(\T).LSL_QJ LRy R ERS R RS E
Al 3 doath @ anly Caplie U S L ps55m9
-+ = -
ol S s wde () ctboats 510 jem oo S
s st g Sl e el 5 e gl s
slge o oyl aes b ass o s (bicavailability)
P _“_ .

il nu_.iJl_,SauLdl.:J PRT IR G Slalis e
oj:_b_g rj._: C..u) L:....Jx Lgug;.l}ﬁ.f- té.._v_)”QB cC_..:J.:.Ajf.:..J
.(Y).L'Ui;_:julf

NG KN 29,500 Lo DI g 3o ) 2

f}\"_}\&Jjﬂyﬁ‘;{gﬁgfb&);{—a)—NQm‘

p - -
Syl o oS i oS L (- ¥ - JgiT el
- = . - . 13
Fuu;éiﬁ r).l.:- aL{.f..:',\ QLa.:o;u;Jﬁ &.d-BJl"LS‘"'»"'“
(\)u;‘,t,s TS TR

N Sl
S Slimie i s Bl s OLSS
JasT sl - 1) DMt b oy Lo -N
Slasta 3 4 S 53 SLS ool plas Jse b odiny
Sy wdu@.xluu)ﬁ Vs s L@Téﬂs
soybean casein digest agar (SCDA) 31 555 &, le salinal
Aga g ﬁf 5 woybean casein digest broth (SCDB) 4
et 4 il (S sl S s ) 8T o yne
bea s il 38, Ay Loyl e sl e DS
(1) g...a;_,i’,s (= 39 (agar dilution method) dal>
SRR IN PO PRI SR JOPMICANK & g A
S35 5 e S 5 B 0SSl et wg)
Sl SCDA b s .23, IS0 SCDA SutS s & (]

rv

s dde

@ et 08 5 len Sl sl gled SUSS
e 0 Sl Al e S5 sl 5 g e
Sl Do 5 Solee Pl sl g5 S ds (sl
03 Syie Sl o Ml ST sl antls Bl
jul:l‘L‘leLsiiW};‘Jl;'J)K_;LﬁJ}iSJJ‘_f}oA?.‘\{jJLR
Al felge 4 ol Ceglie 5 o u_i.f.}? clis O
Iyl Sule; pad (sl il (BI85, L g5 S
S b owae sl s s g aal L d)“‘"@"““’
oSazen by ls s 51 (K Lo eS sy b ol
3,50 0850 ams s oS e (SLLSL WU duf}JUT
5 e byt S it s § 15w g

. -
o s W23 S0 50 oS5 S i b S
() s bt 4 LY a6y s 550 o o
~

e S B S 5 G S L

sy Gl sole sl Ol ys ja g ls Cpb il i Ga
~ - P -
e 4 ojﬁ@‘ D LSLQ’J_)‘—‘ .(\\) Jﬁgu"-)ljs eataral
el Olazs e 3 s (0V) b g5 oS Canl
Sy L s S b Juilpe aiS e S
o sl oS Sl L Sus § oSy
) aSlea, S S S ale Oyu Gllys e
= DNA 5T s oy 1 355 mn STL 31 05l 08
G €50 ) s b Sl S o St (S0 51
3L Olmn & b 53 @ T3 58 et 5 fas 1S
) e W esdhe & ls e €7 3 %t Cancs
5 s 8 Y Cambgn s piln Oad LN wib
ISR BT VIS S PN EN PIPLED Y PO U
. . o= . . . -
PP R NE IR S (YRR W VR RR SN
bawlin 5> Suibl ga o b 5 b8l ¢ LSy
5 wa S e WS ik Sl Nt i S
() dib o pomln S S8 6 olys
. & -

SLSs ble (pom S O Sey § 0 faun
Ll 03 3oy 59 sh 03w T Dl s oS iins
LS ) b Sl STy 15 ¢ LS ke o
Lo o W L s 8 b g e 3 e b



hias s i

A TS e L i

S sl estiad s yye slacy S S 5 Jly
il Ol gy 3 e S 7S L 3 Lo 0 5SS
eSS Sl e s ek sl pas s Olale
oo d S bms (g5, s S ol stal ¥ g
S S sS ai s eshs 2otS Sl g« (SCDA)
Jizs SCDB i baoms & oyl s o i3 50 555 L 050
Sl ao PP Sl § s el T s e 5 A
s tt (inooulum) » 5yt g sl 28,515 518
S b Dop30S @ Sae U (SCDB) o3 Ss kS s
39305 pm o g VIV 00 e e A 33 0
e 33 OV C g s ity S sl 8 33,
4o g o5l 5S500 s Sea ¥ S Sea Sl st e
3 oad e SLSS ool el slacaS b s
SIEUJL SPTICH BN g - S S RO SEIPRAE
U S U J S AR T ST VOUN K g PTG
Jj‘)rubwd.i‘,bbgl‘}lba;;:bfj&i)ﬁ@uiﬁWL&j
S Bl g peS KAS ) s e Ls@{w—}ifﬂﬁﬁ:ﬁ
T SREURR TSP W EF P PR STY SN PE
(MIC) 2 51 o i Cailan cdale oy 28 Olie @ g el

LKLY e plodl Sl lsTad 3 S

g SCDB faoes 3\.@;T Lng.Lé_{ij Lm_;LS:.- QJ_{SJ"J.-B
st m T el ) 15 o5 Ss (sl s 03,8 L

. /-. 5
s DSt e G 8T Dgm Jee cnS las a2
U glaigd pjlyl oS st ilagl s, pe alpe o5 S
SO o 3 S5 358 e 0 eiS slb e 5 Dt Sheslin
g \_,,L_._Lnj el pladwus b S s J{_;.J
wf Sy as el Al b s Sle ) e 5 1Y
s lSailgu Lo (o3 5odd e DS il slacs,
93,31 S sl Jhie O s IMe Olye « (DMSO)
L}La.:ug_,'\—g DMSO JW.LZ nJL@\&L@J ._Sux_j)
Sal dgad jly s S Olgie e alin O3,

P .
sy 1S sttt aals Ol @ LS s
- =z

Aebslase slase VK 8 5 e VA S5
DMSO b g o 052 (Jon V0383 05l o L SRE
L;MﬁbngbJ)bu&nmb\J\juabbJﬁw—u

. - : = '
Sl 33y b e ded S w1 s o {')-(bg:ﬂ VYA
o S, e 1 S g ke S, Jig
s e i 3 Dote LAIALE ed g el i DS )

g ) . =

o gedd bdsa T Jen i cutS s b 618 e
53 ORE 3 ) e L Sl B ey O jeane LS S

0
F COQH

R N-N N N
@mz—-sm)n-—ﬁs‘)—n\) A
u":- [ﬂjf})Jﬂﬁ JL'.TJ/JJ jw J_’M;-‘. A Ji‘:‘

rleil o se S Sosd lasete g plant Jpe i) Jgda

S ¢ L SR R n PN s g HN 035 0y alaii
A 4-NO» CogHozFNgOs5n bAY YYY_AYY
Y 2-NO2 Cr6H23FNg Q582 AAY YA 14
¥ 2-Cl-6-T7 C2gHoaCIFaNs 0385 BAG/D VAV V¥
¥ 2.4-di-Ct CacH2ClFN5 0589 w1 SR IY)
) 2,5-diMe . CogH2eFNs 035, anb VEOoVEY
1 H Y CagHoaFNs 0557 314 Feavy
v 4-NO> Y Cogllo3FNgO782 E YA _YAY

rY



Ho S Sy ple d8ils Lo

bl Ol STl s lin ys 0 i LS (MICug/ml) Lt suiis )l ckle i 1Y Jydor

o

XY O3 : -
ST e Bs Sta St.ep Ia Ecoli Kp
y RS | fvay Y \d vy A
Y iy Vi TR ¢ Y Y A
v foeh Y Py A ¥ Y
¥ iy ¥ ivv¥ ¥ 1¥ [t
& AT LR ey ¥ ¥ Y
" INERY \ AR Y Y A
v . Vi RS vy >1F Yy
u:*‘u)i’ﬁj*‘ AR (] ) ey RS o Vit
PTCC NO

yevy Bs P K I A

Y Sta ] eSSl

IRRR¢ Step JIPRYE ] I g ] C

(RS S| E.a LA

e E.coli A

Vear Kp w0 n 5 el

S5 - DNA ST jhasnly s el b lasis ol
o OLSS ot Clab ik g s s s D 5 AL
By 0T 13 3 4m go Vi 5 b 4y i g 6 s
RSP SCIR Y IS A 0 JOR VDU I RPRR
el el OMaaal ol A3l 4l o O
PRPONE IR P SN PP ST PO
s BV} Lo sabul | gsthe S LG
i S 600 Ol syl lecaglie Al J.,b
QJM,FJU:J'L? ooolss s S L 6u9}j};:§
N i St (Sl ol b el a3, €
TRV BT WP VNG PRSI P POL g gt o
3 e eanlin S5 S 4 g b (08) Shes S
U ognlSs aty, sl oS Jaslieali o F 57 51 bzt
Slazlu Gl pladt il o 55 DLzl > Lisil e
RIS PSOR PTG SR PNV JESE SUR PSP
LoJsstesls - F oY 5y adls b oS pelSlhy
il ¥ b i s 5 S b ]
S b e 2 ST L s Cunts bl o A
ICE R R «a@‘i-w,fﬂ} IR
Sh! oS s pH b 5 olge el o0 2

Tra

s

@l LS e Caites Chile Plis @ by s ls
030 ¥ gt s et s e sla s, Sn (s ekl 5o
AV A e led WS i ) sl e
Sl et f)fsﬁ D P TP AT R | PRE QLI P
AV il a3 ) el Selhy e U lis
Sanilons S eald e SLSS IS 5b @ sg a8
$55 2 oS3l e 0 S g L S
oS st S s S ol oo S stag Sy
U PE-{ NPT SR T EN R

GCBE )3 e p BB 6y 5 oy S s 2l
Sl bl 5 5ml S s (5,50 48 ik
o WO gsnSy ) eee bl Sl gl (S S50
St 5 W S e e s ] 5 (V) 5 e
LS S ot i Ll e g0l S s
Ll s oot (’deu’d;{‘% B3 g7 Pl A A oy
Ayls g f}fdud}gb_ b 555 Sl Sl
15 e L0 35SV 0l b o o el 0 031 LS



hn . . N EE- - - . -
L,")L_io.ﬂ 2 s ) P e t.,u;u'j.._g‘/u_ ;,\L:-:J-J:N Loz \_u}u'

SEREY U (’;;5&;5;‘5‘4. PTIPTR AR S 7l 5 AL Ol ST s o gl DU i s
S8 et S T 0 DS g smma 3 (1 5 R R RGOV AP RCRL S NE PN
ST AP SVRCTVPIUMIN 1Y JURpURCIMIE JE S Sime S QU BRI S SUTUCITIN { VS -
e e s S slas S s, Ja b Ol ot Sl S o, S5 i alSeb(S02) sl s
B ey LB st p Sesla s S a e L5 el i §
{7 9y Jaas) al aalys

T Lo 3= T gy a5 oy LB U s
N N P P R RGP e AP Sk NP SO SRRl sl Dsn a8y, mesaa b s Ly g IS
e S s oS ar s (Ts) Jpas) wd ol Dy0sn Sy oS5 s

bl lels D ails (g (NO2) 5 20 O

J

Summary

Evaluation of Antibacterial Activity of New N-piperazinyl Quinolone Derivatives with 1,3 4- Thiadiazole
Group

MH. Moshafi, PhD'., AR. Foroumadi, PhD'. and M. Rajaei, Pharm.D"

1. Assistant Professor of Pharmacy School, Kerman University of Medical Sciences and Health Services, Kerman, Iran,

2. Pharmacist

Quinolones are broad-spectrum aniibacterial agents. They have many clinical uses which are
increasing. Quinolones exert antibacterial activity primarily by inhibiting bucterial DNA gyrase. The
_inhibition of DNA gyrase by the quinolones are greatly influenced by the nature of the C-7 substituent on
the quinolones molecule. Substitution of bulky functional groups is also possible in C-7 position.
Furthermore, benzylthio and benzyisulfonyl-1,3,4- thiudiazole derivatives have antibacterial activity.
Accordingly, a series of N-piperazinyl at C-7 position of standard quinolones stuciure were evaluated for
their antibacterial activity against gram positive and gram negative bacteria using serial dilution testin
solid media. The minimum inhibitory conceniration (MIC) for each derivative was recorded as
microgram per milliliter and comparied with ciprofloxacin as standard drug. The results showed that
antibacterial activity of these compounds were higher than ciprofloxacin against tested gram positive
bacteria (S.aureus, S.epidermidis, B.subtillis), though the potency against {ested gram-negative bactetia
(E.coli, E.aeruginosa, K.pneumoniae ) was significantly lexs than that of guinolones ay contrad drugs. In
some cases there are selective activities against gram-positive bacteria. Meanwhile compounds that have
benzylthio -1,3,4- thiadiazole attached to the piperazine group at C-7 position of the quinolone molecule
had a stronger antibacterial activity as compaired with that of benzylsulfonyl 1,3,4- thiadiazole.
Furthermore, changing the substitution on the phenyl ring had no significant difference in the spectrum of

antibacterial activily.

Jourmnal of Kerman University of Medical Sciences, 2002; 9(1): 32-37
Key Words: Quinolones, Antibacterial acivity, 1.3,4- Thiadiazole
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