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comm.([lly .vllabl. py.izolon. deflv.uv.s 8 drugr, rn.lgin ind Nct.mrzol .re an €srrblnlod
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1 1887, rhe molecure fi6t rrrvcsrigated expen,nonralv by lxdw,s
Kror, I J Fu hermore. rhc .bove . ed phdard.otogn a p,oppr
ne5 oianripynoe we.e as.e.rarrcd by severalworks I I

Apa11 from usc for rrtrevrng pain. inflamnrallotr rrd tcvfi, tr rs
us.d for evaluarion ofrhe.apeuric act,viries oaorher drug5, through
inhibirionotneraboti2i!rscnzynesin tiverl .rl.Thrsc hcrerocycl(
conpounds are used rr prccorsors for synrhcj! oi oovet hvbrid
n'olcculc( w.rh ( t.ial broog.iet d'Ivr e. | | rrc nJrJ/oc
sru(o.e ol antipyflrc in any dcnvrrive synnrcnzcd w[h borh
pyr.zole nu.l.us and anopyrine oroiery In srru.rurc rcndrr onr o.
other pot.nt pharm..ologrc.l acrion. Btirhely, thrs ranon.trtaron
helped resear.heB lo explore a r.ng€ ofanripyritr. derivarivrs rn
las( de(ades for usc of rhe synrhesized motc.utes wrrh a Engc of
hiologi(al aclviies I , ;1. sorne motcculcs .cmarn cffe(ve as
bionrark€B nr the exprnnulral studies of Dreritroiisnr of drugs rr
th. body l. l. Moreover. dcorcthytarrd hyd.oxytir.,d nrerabotres
of enripyrine wer. repo.ted to havc a positive cotuetatioD wirh
plasm. nbrone.rnr l.vcl n nronrroang palefts wtrh nepJ..

I\r-/o e. d Src.rrc{1o .ed Ln.dlLrar"d rete.o(y(,r 1nB .on-r' . rrrro"er' I 2 po.rjo.\' . . tl o, .uprc5 a\ dn r rponanr
p acon medrcinalch.nlisrryend tts deivarive. are known having a
w,de ransc orbrolosicrt acrions nrmety. antlmi(robial I rl. anti
..rncer l,l. anri-innamm.rory l,,.ril. antideprcssanr l.l. inticon-
vuhanr { J and anripyr.rtr I I mrinry due ro subsrlrurcd ar c-4
t)o$lron oinre pyrr2ol. nnE: some ddivarives havc inhibnorv,r-
L r. ur ct"(eo .n/vnr\ I on LonrpLrrron.l rnarysrs, wr(
d'.,.rnrolp lhdl ovrrTolc.hJr.d trgand\ hJv. d,(ptryed w h .on!
p,'YJ J'o.'d'rjrr.fEbuhrv'our w.rhrr. {Io,Dt,rera\l,l Tt.
ohle(lvc of rhe wo& is to fo(us on pubtshcd syntheric and bio
k,gi.al aspc.rs ot aftlpyrinc dnitogues .nd ro compite r review
r'Bnr regardtlg .oDJugltion and akeranon of rhrrr stru.ture
whr(h .ould be bcneiitd for new drug d.vcto|nnenr. Ourtrnc or
.yndreti.router,5cheNiri(dr!g design and r.tared infDrdariotr on
bnrosrcal acnvir cs of rntipyrine dcrivarives arodisrlssed.

Anlipynne ( L2 dr hyd ro- 1,5-dimerhyt,2-phetrytpyr azote,3-one )
wrrh rhc pyr:7ole hdctr)ry.tic ring wirh leron. in s(r!du.e is
k.own as a no.-sr.rodrt anrirnnammarory dtur (NsAlD) (i ., r)
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d,a..r.s I I Melals coord,nated w,th o.srnlc compounds have
brc tound th. dra(r..hangc in brologicrla(ron trrcompaasotr ro
r r(, lrs.rnds ard also tlrc ,nerak l, I Thc nretal complexes of
inrLpynnc h.vc been repoired wirh rnrcr.sring hioloSi.alactiviry

I

.oupled with tlre 4-hydroxy counrarn 3 the desred mole.uks
were obtlrned. The 2-methoxy phenyl,4-carboxy phcnyl :|Itlo
phenyl, 2-thlizolyl. 12-pyridyl. 1,2.4-rriazol-l-vl. 4-antipyrtrvL- Jnd
2-benzothlazolyl dlazcnyl substitution in 4-hydroxy counIr]f JI
alogues werc suhlc.tcd for cvalurrion ol thcir Jnrioxidafr ncli!xy
The -1-diazcnyl nntipynn. conjugatcd 4-hydroxy rourlrrn nnn.
.ulc had lcio ar thc lowcsr co .cntrrtion 9 i 0 llr rs/nrL nr,,rn
parisoll ro olher synrheezed anJlogues, whcrcrs the stlrdard
buryl.r.d hydmxyrole(ne (BHT) h.d ar lcnr 12 I 04 r,s/nrl. Th.
itrhibrrion of free r.dr(al rn coinpound, whrch nray be corlls good
resuhsdu.to.itachmentof 4-drazenyl anripyrineirC I portrronof
4-hydroxy courunn(4-llc) rn rompound 4d. h other hrnd\. lhc
hybnd molt(!lr poss(ss6 borh enoli. OH systcr ind hctLroLy
clic nrlrogcn bc.irne pyra2olone nu.leus nay be respo nble ro'
exhrblrng a srrid.(rory rid'cal scaven8ing acrivtry I : I

Anopynnc4.rn bc synth.sucd by mxrnB ofphcnylhydr.zrne I
Jnd .rhyl accro.cerate 2 u.der .ond.s.oon tor an .oremredi.re
pod!.I 3, whrch by funher .rerhyl.tron n drfirethyl sulphare or
trr.thyl rodrde rtr a(erotrrrrile. Th. resulrrnS p.du( was rc
,ry(allzed (o p.od!(e needle shaped .rysrah ot anllpyflne wirh
,ncll,rs potrt 156 Ci ll l.

2. Synthesir atrd biolosical a.tivities ol (he anriptrin€
3.2 Synthesis ond o no dont acn.n nJ s-heEnatylottlEo t
hydtory quinolin. belln9 ontipyinyl ring

-Ihc broad spe.r.unr brological ..nvioes of.1r pyrine aralogues
nrry L)t .lJryficd or basis of lrterature wlth lh. lollowrng several
J.lur\ l. rnlrorldant (free radrcal scav.ngitrg)2 antrnl.iobLal .1.

noa icsrc 4 Jnrr rnflarnrnatory 5 cyrororrc ac vrry tj. anrhclmrnri.
!.rn 7 rtrtrtubcr.ular8 antivrral

Thr rscrr.h on entiorrdanr aclon has bccn srrrrcd snlc.
r n.'r.nrh .c rury I l: rhe scnctu'ron or f... n'dr..l wrrhnr rhe
Ir'l\ .v!u" r. {.1 a\ du, ro . rv rullrcr'ral Dol.ulror cau\..
r)rrd.rr!. nress and le.ds to unor dLscnscs nrch is arheroscle
,ons L . respLlatory drsease l. L carc.r I I. lrverrnjlryl,l.
CNS dEodere 11.'.;rlcardiov.scohrdiseascs lL-,.i I As as.rn(
fr.c r&i.ih a llvlngsysteD lus its dwn ilnnlunrty, ths nray nor be
sriil.rcnl to quefch the re<lutreDerts lbr whidr a demand lor
suDD cnrcnlaryannoxrdanrs rs alwavsthcr. Svnlheticantioxidants

'n 
(o nh,trrtLon wtrh drerary ones cin help ro pRvefr rhe diseases

n latcd to oxrdarive shess l.: rl Synrheoc anlDridanrs were ofren
oh\crved to te nrore eilecrive thaf n.tu'el rntiorrdanng .om

ln anolher study (\ r 'r, r), a series oreight nurnbos ol 5

heteroaryl/arylizo-8-hydroxyquinolinc 18-llO analogurs,li 4ll
had becn svnrhes2ed by couphlg oidia2otiscd pnnrarv JroNrrL(
ahrnes 2r-2h wrrh 8-hydrcxyqunohre 3 undcr nrild co.d roos.
Thc obtarncd prodocts were re .rystalli2ed rron crhanol. lhc
radical scavcnBxrg acrviry of th. synth.sr2.d 8-qurnoldcflvarv.s
wcre evaluatcd by rn-vnro DPPH .ssry .rerhod. our of whr.h syn-
thcsi2cd nrolccules, thc compounds 4-((8-hydroxy(tunol!L5-yl
drez.nyl)-N-(5-rncrhy|soxazo, 3 yl) b..2erc !ulphonannde (&)
s1(2rnctho,yphcnyl) diazenyl) quriohn-8 or (4d). 4-({3-
hydroxyqurnoIn-5-vl) drazcnyl) l. 5 dimerhvl 2 phcrvl-tr,-pvF
dzol"3(2H)-on. ({hJ,nd srind:rd buryl.red hydroxyrol!rnc ilrlrrl
were report.d wrrh lc5o vaiue at levek of 52 i Lr3, ?:l t l4
36 i 0.56,46 t 0,98 and 3l r 0.07 llg/ml- respectiveLy. Ilowcv... rr

was loutrd thrr rhe antipyioyl diazenyl analoguc was rct)or1cd
wirh potential frc. r.drcal s.avenging efiefi among orhcr nrol.
c!les,and nrgh tly (hc m r.r I mod ifi.atio. oflhe mole.ulc nlry !rvc
betrer anlroxrdanr.(tlviry in.omparison to thc {andard. Sll u(lur il
hybadrz.non ol .4-rnnnoantrpyrine with 3-hydroxy qurtrolrnc
rhrclgh azocouplrng rl rts C-5 position may rndi.drc rhc prcs! .c
of phenollc -OH Broup .s well as. nitrogen beanlg hctcrocy(ln
qurnolioe trucl€us nr lhe concerned st.ucture lo, exhrbllrns rhc
reported erc.lle.t anl,or,danr acr.ury I- I.

L ly rre!5 ond atrnoxdont octbn ol 3-lt.ktootyl/otylo2o 4
hydtox!.ornonn beonng ontipynnyl ing

A \crrc\ oiI hereroaryllaryhzo 4 lrydft)ry.o!rD n(4 HC)-1r
,ll.rn.rlogu.s was \ynthesrTed bylzo coup rr{! rc.lction ( ,., r)
rnil rh. inilognes we.e evalurted ior |r vtm i.lcal s.avefging
JrL vLlv bv !sing 2.2 drpheryl I pLcrvllrvdr.l/yl (DnnH) a$av
rdhdd I r. diaTonlunr saks ol prnriry .Ion1iti. rmines ?a-21

3 J. synthesis ond annoxidonr a.non oI 4-(4-oryl-
sub(.benrylid.neon no) 2, 3-diniethyf 1 -phenll 1,2-dthydto

A setres !f i rrpyrinc s.hifi base anrlosuc\ l.LJg w( c
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NaOH

NaNOnHC

R= 2-Thrazotyt-(4a) 2,pyridyL(ab)t 1 2.4rriazor3-yt-(.4c): 4-anupyinyl"(4d)i N15-methyl
soxazolylbenzosultamido)-(4,).2-be.2olhiazolyl-(4e):4-sul,a.,c-(4I)r2'melhoxy phenyl.
(49 i: 4-carboxy phenyl-(4 h); 3-nitrc Phenyl-(4i) i2-melhyl phenyl(4j)

OH

3

CH,

2. 2) OH

c
N

o

.N
N

o

3 2a'2h

R= Be.ze.esollonamidG l4a): 2-sul,anic-(,1b): N-(tmelhvl rsoxa2olyl benzosulramidof (4c)i

z-trerhoxy phenyl" (4d)i 4"bomo lmethi phe.yl {4e) i 2-mo$yl phe.yl- (4f): 4-phenyl lhEzol
2-yl (4q)t.i-anlipyrinyrl4h)

s.h.m. 3. synrhe, 1 ol 5.h41ernryl/irylazo &-hydrcxy quinokft b..rii

j.4. slnthesis ond ontioxidant oction of hetetuatyl/atyla2a benzene

1.3 diol bednng an pyntryl moiery

, R-N-N,cr lgEr

jytrlhclred by the Crifdrng i1ed19d i\, ri rr r) Usnrg a mortar
i rd pcn lc lolid .arbonyls werc ground rD nne pl ni(les .nd lurthcr
4-nn rorntipyflnc was pou..d !.d ground !p to 30 mrn ir room
renrp.rarurc withour Jny solwnr The free radi(al s(aven8rn8 ic
rrvrty ot rhc resuhrne molc.!lcs w,s nonirorcd by DPPH e$iy
nr(thod lndeed, in(orporinon of rle.tron r.leatnlg gtuups ro
l).rzylido.c ring of rhe 4-amino.ntipynne sc,rlif basc analogucs
(/l-4-(4-hydrory-3-merhorybenzylideneanrino)-2. 3-dimethyl'l'
phc yll.2-dihydro pyrazols-one (lb) and (Z)-!-(4'
dihcthylamrio) benzyLid.neamrno)-2,3-dimerhyll-phcnyl-l-2-
dihydro pyrazoL 5 orc iSgl wcre responsible lor the dntioxida (

e(rroo The rccorded lcn,valucs showed bylhesaidcompounds rre
I ll !rd 24 [g]!nL respecrvely. Conjugation of4-amino tipyrine
wllh scvcralcarbonyl (ompounds to producc s.hifbrse an.logue.

'aulJ produ,e.o npornd! wlh porenr r.dicdl navcng,ng d(r'on
tl

A scri.s ol bcnz(n.-1.:J-drol analogucs. 41 4f werc synthesrTed
by.o(plnrg ol b.n2.nc l.:J-diol I wnh drrzolrs.d aryl and hercro-
aryl rmines 2a-21n dre nrild.ondrtiot i I.lhcfrc radr.rl
s.avengrnS a.rivrry of synrhesized novel hr.z. r l.l drol r J
logucs were monitored by DPPH method All these nro ecules hid
satisfa.rorv levds of sc.vensrns a.tivrry whc,r .oNpJrrd to BllT.
The analogues 4-({4-hydroxyphenyl) diaze yl) b.nz.ne l. I drol

{4b) and 41(2. 4-dihydroryphenyl) diazefyl)-1. 5 dimerlryl 2

phenyl lH-pyrazol-:l(2lI)-on. (4r) hed lCn) vrl(es ai levels ol
181 l.4.nd 48 ! 0 89,18/mL, respe.tiv.lvi wherc.s rhe IC5d value

of rhe srandard BllT w.t 12 10.80 rrg/mL.Ihc 4-imrnoanlipyrne
ronjugared wtrh benzetre l,l diol analoguc itL) h.d nsnilicanl
Ic5o valu.79.97tal r0 !E/mL in.omparison ro sratrdard BHT The
srudy revealcd thrt lic pr.sence of pyrazolone nucleus and dre
increased nunrbers of hyd roxyl group o{ rcsor.nn aso.iated wtrh

-cH-,

3a'39

Rz:H, Rr:phenyl 3a-,4-hydroiy.3-methoxyphenyl-3b, 2-nlrophenyl'3c,
2-hydoxyphenyl-3d, 3-nitrophenyl-3e,4-nilrophenyl-31 4-d methylamno phenyl-39

_o

I krr d ,1r rr&8,Ilu,rro/r

R-NH.

I

l1
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R,NH.

OH

NaNO2/HCl

o-5rc
HO oll

cooH {4c).oH (4b) i

2a 2l
N

3

i,,H:c.,r.i
i.u{\

o
,a

itr'r

&h.trE 5. syn,heis ol hercro:.ylil

negarive Lndlcrrvc effc.r oi rhese g.oups n conrpound 4-{i2. 4,
drhydroxyprenyll diazenyll l, 5-drmethyl-2-phenyl lH pyrazol
l(2,r1 ofe (4e) rh.rt [y be rcsponsrbl€ for enlran(ing the anriox

compound (afl nay .r brre for showins porcntiai anfioxrdafr
acivity l!rl.

1.6. Synthcsis and atrhoxrdu,t ottion aJ4.annhar pyt t

luiutoldehyde yhill bose beoin! oliprinyt tnle ond ansitianal
r5 synrheJt rn.r dnrioxrdont ochaD aJ 5 heiebotllotyl1ro
solr.rlr. o.rl De.rins onrip}lrny/ rng

A h rcs olrlo !J l.v . a.id. 4a 4lr congc rc^ wcrt syrtlrcsizcd
by .oupling 01 ra|cv|c acrd I wirh drdzoris.d pnhrry ary .nd
heteLoJlyl annrcs2i-2h rn nrild.ondrtlon.The rioxidr rr.nviry
olselc.tcd no c.ulcsoutof rhe newlysy thcsLzcd dzosaL.yLi. J.id
.ongcneal. . r'.,)wasmorrroredbyir vr.r! r$Jy nrctlrod Thc
Jdi.Jl s.Jv.nginS a.tiviry oi rhe syntlrenzed dDJLogucs wJs

.ohpJrcd w th sLand!d BHT ALI dr.sc con)poundr hrd potcnrial
s.Jvcngrng J.nvrty. where:s nre 4 .mioo annpy .e .onlugJrcd
s.lL.yh. dcrd vn,. rzo.oLpled rei.rron rh. aDrlogue 51(15-
dinrethyl 3 oxo, phcnyl-2,:l-dihydro-lH pyrazol 4 yl)azo) 2
hydDxybeizorc Jod (4f) hrd significant lcqo value (p < 0.05) ar
60 rLg/ml-. Howrvei thc lajo va ue showed by nre .nripyri yl
be ng salicyh. rcrd analo8u. {4fl ws 37.3 a 002 }'g/nrl anrong
odre salicyl c Jcrd a .nogucs. l he snuctuR presence of ph.Doli.
Oll .nrd Jftr.hnrcnt of pyraToLone norery r dre dcnvod

Moreover,4 rnri oJ nDvrincjurilraLdehvde schilibase 3 was
synrhesized by.ofdensinorr ol4-,mnro arLipyflnc w t r F$anolr.
solution otluraf 2 cirboxaldchyd. r sl..ia acertr a.id nredrum
Th.se inlerme.lare prodrcr 3 was iurth.r trcrtcd with anrIne
dcrivatives to prodlce |g.nd (L) bcJnns l,.t-bir aT.nerhrnr
compounds 4a 4. which ict is a sourc. !f cl.Ltn)n dlnor ina
these lberited producrs grve rod.rrrc yrcld rhar ai. .apahle t.
cornpl.x rg wirh coDDer[) acttate in thc Drcscn.c ot ed]anol ro
produ.ecomFlexes. 3,4 bis azomctlnn.antipyiny oi.opper(c!l rl
(i. .. . ,)

Thc antioxidant action of the syndrerzed conrplcxcs wa\
moniro.cd with supcroxide disnnrtase (SOD) reducnrg powe.assrv
mcthod, usnrg DMSO as thesourceofsuperoxide [dtil(Or)rnd
nitroblurtclrazollum (NBT) as Or (rvengcr All conrplcxcs hnd
.omparatively higher soD actlviry anong wh ch Cul':(OA.)r h.r.j
tlre a.tivrry wrtr lc.,o value 98 mol/d r Frofl the rldu.fg pow.r

,l H,c.. i 
"-.
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4a.1! x. H Lla) NO,(4hr .r14.)
3 s s.hiibases or ad pyMe lLi

4. Antimicrotrial,ctivity

rhe standard ascorbL. acid. The anrioxrdrnt activ ty ol tIe Lsafd
..po.tedwith lcrort th.lelcl 31.26!M li.m the Mu Ikrt.harscs
(e) for lhe Lsand rt was sussestcd lhat the.arbons ol lwo nrethvl
groups, Cl1 ( 0.584) and C7 ( 0194) ber. r hrgh clc.tron den-
sitv and nldv produ.e proton i.ce radrcak lo nculrd!r2c nr. DfrrH
Addrtionally the nitrog!n bcJhng pyraToLonc hctcro.y.L. no ct,/

a so had cxhibrred ir.c radi.rls.aveng flg a.rrvLly I

38 Synrhpst dnd onaioxidur ocnon al antiPlinll Llrbed wtth
tllio2olid lnone o nd plrozale

r lirn r irrru:ldehyde sch I Lu. D.ro8 rnr

rynnrLmo].ryi]dr:nsit]ona.om0ex.s

A series offoveLsthriTbase annpyrine dcnvarives was syntlr.
sized (:.rr.,. r). A mxture of concentratcd soLrltlof olHc and

water were addcd to 4 irn noantrPyrinc afd tulhe! dlazo.s.d
widr sodiutu niritc and oblarncd prodlct I whr.h furthcr wJi
added ro cthifolrc solul on oa sodun acelale and l
rNfobutr.enrtrLle 2i nre mrrture w.s srrred Jnd N ll5
dimethyl-:l-oxo 2 phenyl-2 3-dlhyd.o lll pyraTol 4-v 12-
rDroDropanc hydrazonoyl .yrnrdc I was oblained lo th. dLor

afr. \olution ol lrtermediatc product I was add.d I hldi.rri e

hvdrrre soluron and renurcd to obr.in .1 ({l-aLnLno-s tlct1r!l !l/
pyrazol-4-yl) diazenyl)-1, 5-dini.lhyl 2 phetyl lH-Pv azol-l(21ll
one 4. Thr rarget compoun.l 4 i(l (2 (4 Nlhoxyphcnvll4
oxothirzolidnr I yL)-5-nrethyl-1/,-pyrJzol.l yl)draTenyl)-2,:r-

didctilyl I phery -1,2-dihydropytuzol 5 otre sa and 4-i(l-12 l4
.hlorophcnyl)4 oxothrazoldrn 3 yl) 5 nrethyL 1H-lvra7o 4yl
diaz.nyl)2,3-dlnrethyl-l-phcnyl 1,2 drhyaioFyrarol-5-onc 5b
were furnrer obt.nncd by relluxing tlre dinrcthyl fo rL fine IDMF)
nrade solurio. olan ffennediate4 with 4 hcthoxytreDzaldehydc.
4-chlorob.nzaldehyde and 2-mei.aptoJccnc icid. The a.tivlty ol
these conpoutrds was investig.tcd iroD llre b e!.hirg a.rnrn ol
z,2razinobis(3-erhylbenzothiazohnc6sullofrc aod (AB-lS)

dcrild rJdl.al cations As.orbi( a.id was lsed as the (atd.n.l
started. The compounds, com ofly the pyraTolo.e horcry .on
trected wrdr 2-imnropropJ e hydr.zonoylcyanrdc r 3.I a.rrno 5

Dkrhyl fyraTolc 4 ,nd substruted aryl lhrazoIdfion. pyrazol.

nrolery 5a-5h had sood to noderate aftioxrdrnl a.tLvirics l

'" :"{. I

,, ,1. -,J"

Jssry rr colld he suggcncd that rhe complex cul2{o^.)r.xeclted
les red!.Lne powcr with a srearer antioxidant Jbrlrly | .11

I7 SyDdiels ond dnrioridirnt o.uon alI nntnoontipynn'
brltzahlchlde s.hiJI hase beutlhg ontiptrinll rnlg

lhc i[] 4 lbcnzylideneanrinol-1,5-dimcthyl2 phtnyL lH pyr-
azoll(21ll one 3 was syrrlresizcd, by Jdding rnhydrous ethrnoLl.
sol!tiof ol4 aNno antipvrinc 1 to bcnzJldehyde and the mirturc
was rclltrxed Thc obtarncd prccipirate lrodu.i was rc-.ryrtallizcd
t orn cthaiol (:. ri r.). The free.ad .al s.avrngulg JLtrvity olthe
Isand wJs rronirored by DPPH assay mcrhod nnd conlpare wth

Mrltidtrrg L"srsran.. is J .orntrronpLa.e .venr !n .lnr.s d rr.g
rhe neahrefr with thc cxrstng anribiori.sr .onscqucttly, Jlrxrs
hea th ptublers cr.ep rto in .onnnufily Jnd hospilik. lfde.n,
annmicrobrals rcNain elfecriveaga nn prthogc Lc drLcroorgafrsfrs

"yr

a\

^i..



A series oa.opper.ompl€xes was synthcsi2ed nom s.hiifbase
(3.4-br aTonrerhire).ompurids.4a-4cderived trom iurfurLylidene-
4-aniiroannpyfl nc rnd anihne, p-nrlroaniline Jnd p-hydroxynni-
|nc, csp..lively (., ,.' I th€ rn viro lcthal .on..ntratlons0
lLa50r valuc olthcsc.onrpounds w.re dcrcrnrlnod rgainn bact.rial
pidrog.ns. 5 ,rr.!s. E.ali. K pneLnonioe P vllgans atrd
P lcfusrroso. and pithogenLc tufsr. A nrger. n. sror.nr/.i ,4. lovus.
RIi2..ronid borai.olo afd C olbr.on5, wirhin a concentration ranse
ol 25 200pgimLwith somcst,ndr.d rntibioti./antifungalrgcnr.lr
was obseNcd that rlldre iga.ds Jnd wirh dlei..omplexes bearing
ronpyrn\rl d)oiery hrd dre Mlc dr a levcl of 16 72 |tg/mL tur bac-
ii'r srrrnrsird6 80trgjinllorhmgrlstrJnBUsedtwhichmayb.
due ro n rtu srnrcirL c dre rD.o.pori.o. of pyrazolone in all drr
synhested moleo, es l rl.

,1r Synftusii drd ontlrir.roblal ..tbn ol4 otunoonnptrnl
Jufuiald?hlde sh{l bar ond rhe,r trone.i.,al .ornplprej

l2 SlDthels ond dn.r,rrobtolo.t)vit aJ pyrczolll bcoring
,dphrrl !,,/onorer detrvonv.

ror a hnnrcd pcirod (ill prdroeciscvolv.diuB..sistrnt lbnrs l!:1.
'thur rddrtronsolnewrorid)icrobralsorchenrcal odlncarLonsol
obrolcre .ncs rrc rh. n.cd ol rhc hour in clinlcs agarDsr the
pLcdrora ol drug rerstJ.r parhoge s, bacreria Jnd lungr.

I snhoo ?1 at I rtr@nn tornat at M.d,o,or ch.mdry J36 r.?0201 r r rqr r
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lnd rhe.erlier rlre nrixrure was rfafsiefl'ed ro rnosyLsu ph!nc
a.id wlth portrons was added and sor'.d ro ohtarn rhe diazo rium
salt.The resultrng drazonrunr salt was added to the i ka lne soLuno i
of 6 (.16 dichloro 1.3.5 rr azin'2-ylanrino)-7-
hydroxynrphnralene2iulionic a.id and,ll4,6-dr.rLor.-1,1,s-
ri.zrn 2 yl.nrLno) 5'hydroxynaphlhalene-2,7-disulionr. acrd lh.
produ.r was pr..iprratcd by thc Jddition.i solutio. oidljodrunr
hvdrogcn phosphJtr and potrssLUrn drhydrogcf phosphatc wrrlr r
,Lfi,r iJdi. n ri .rdiur . hluld,' -\" .bl . r d rc iJ rr,'
were rc-.rystallizcd from cthrnol ior gctting thc dlsirc lirJl
produ.ts, 3n-3. and 5a 5(. Thc .ornpounds, 4 ((5 l.l, 6 dr.hloro
1,3,5-tira2rn 2-ylamrDo) I ph.nyL 3 subsnturcd lH pyNzol 4 yll
diazcnvl)b.n2ensuliorr. i(lds (7a 7cl rid 2 i(5 (46dchlo'o
1,3,5 r'iazr 2 ylamiro)-l-plrenyl I s!bsrtured lH pvraTol ,r-yl)
diazenyl)ben7oi. acids (7d-7f) were synthesized by snring the
mlxturc oi cynuric chloridc and 3 (subst.phenyl) N 4 (4 6
di.hloro-1,3.5-riaznL2-y!)-l-ph.nyl lH pyr.zol.,1,5 dNnr..
6a-6ci which lurther were reacted with drrzonsed antliri.ilr. sall5
In mild cordrtion. Thc rcsuirng obt.incd 7a-7f p..crpitat.d. afd
rhosc were wrshed wirlr drethyL cther rnd wric rr .rysr.lLLzed
ftom crlranol. fhe t, virro J ri ricrlbirl acrivLty of synrhesLz.d
coflponnds werc rnvesrigated .garrst 5 .!rels Sefdrd m4r.ei
..rs.J,rg.llo dlscnreroe EnlrroDa.rcr .io!.o.. r .olrifd a riDi.!ri
by th. agar cup inethod. aompoonds. 4 ((5 (4,6 d chloro-l l s
triaan 2 ylanrno)-1.3-drphenyllH-pyrazol,l-yL)drazenvl)hen'
zensullon (..1d (7a1.4-((r-(4-chlorophenyll-s14.6di.hlo,o- l.:1.5-

trazin-2-ylanrnol-l-phenyl-l,Ipy.azol-4-y )dia2enyl) bcnzcnc
suliontr acid (7b), a1(5-1a.ij-Dr.hlo.o-1,:r.5-t.iazrn-2-ylJnnno) I

phonyl I ptolyl lH pyi.rzol 4 yl)di.rzenyll be zeresultbfic .cLd
(7.) 2 ((5 ia,6 d'dnoro 1,3,5-ruzLn 2 ylidr.o) r,l drphcnyL
l+py.azol-4 y )d,.zeryl)b.,12o,. ,od (7dl .nrd 2 ((5 (4.6

di.hlor{!1,1.5-r.lJ2in-2-ylJmrno) l-plrc yl 3 prolVl lH py.Jzol
a-yl)- diazenvl)bcn20i. a.id (7fl hrd strons anr,nii..ob,JL r.tivrrv
agairst aLl die patlrogcf i. bactcriai snains if .ludcd ir1 th. rcat: nnd

Sodium 6-i4,tj-.ll.hloro-l.l 5{riaTif -2-ylanriro)-3-((l-phenyl-
I rubstrtutcd-lrr pyrazol4-ylldlaz€nyl)-7-hvdroxyraphtha cn.-
2-ru ionJIcs, la lc rnd sodrurn s-(4.6-drchloro ll5-tnazin-2-
y amiriol l-(l l-p rcnyl-l-substitLted- lr/ pyr azol-s-ylldia2cnyl)-4-
hy.Lrorynap nlral.rr 2,r-drsulionalcs. sa-s. wc.c svrthesr2!d bv
drsoLvrnB sodruni o tflrc rn sulphuric a.id at a sLitable .ondition
( ,r). Fu hc norc, 5-amino-l-substnutcd-1-ph.nvl pyF
rzol.s.2a 2cw.rc dissolv.d rn hotslacral a.eri.a.idonan ice barh

1'ar

I



I sahoa al I Ltnp,an tattnat ol M?dtdnat (henlta 136 '202a) llten

50me pyrazolenenvarrvcswocsynrhclizcdby riwari et al.l,r.l
as nrowtr ( . i..- ,. r). aompounds. l-(l-(4-(r14-
subslitute.lphenyl)3 norphoiino propyhhinophenyll5(l/4
nrbn nrtea Phefyl) 4,5 dihydro ll/ pyr.i2ol-l-yl)cthanone 4.-4.
afd I (l (.1 (l (benTyl (n,edryl)anrio) I (4 subst,tutcd ph€nyll
p ofyhnrinolphenyl) 5 (l/4 subsflfuted phc.ylJ 45-dihydro-lH-
pyrazol-l-vllethanone 4d-4e were syntlresizcd by add ng thionyl
chlofldc in berz€ne solLrtion to 3-N subsrituted amDo I phenyT
prop.rlo 2a c. .1s l.dicat.d lhc ex.ess amount of rhionyl chlo-
rdt w.s rrnovrd by azcon'opr. dinillation The (hloride de-
ivatives oi 2a c w.rc nnx.d wrdl I ll4+minophenvl)-5-(3/a-

subsrturcd ph.ny!) 4 5 dihyd.o lll-pyrazol-l-y)ethanone la-c
| .rhafol afd wcrc r.tfuxcd. Thc obtarncd mrxtur. wa\ LUrrtLF

r ited undcr rcdu(cd pressure and finallv re-crvnalLiTed from
erhiful.-Ihc anti ri.robrrl J.tivity of nov€l synthe!zed pyEzoLe
dcrvrtrv.! 4r-e wrs nronitored against severrl ba.terial str.irs,
S dlreuJ, Ba.illls subri,ir I deruginosd E .ali Klebsiella pneunto
,rd., [ingal sffains C_ olbr.dns ,4 ,lrlrgoruJ, P .hrjrJ.ge,lD and the
hehn ntlr rr!.ophl.on tubr!ft by drs. drtiusion mcthod usirg
stJnda.d dnrgs crproltoxa.in, ampicrllin, er.tatu.rn. flu.ona2ole
rfd mkonazol€ All rlrese lyrazole anilogurs had egnrlirant antr-
rnrcrobul 

".tLVitrcs 
lhc .onrpounds, l-(l (l (3 (Benzyjlfrethyll

h-rrr' vl' n ''o 
..' 'r 1 I

'' ,'1. ,/l i. 
',rd'u tq p\,' ' ,l ' yl.rlJ 'n|e 4dr "r'd I

il a (:r ll,enzy (fietiryl)Jn,Lnul I (a bronophenyl)propylanrino)
p refyl)-s-(,1-nethoxypheryl).1,5 drhydro lil py.azol-l-yl)etha-
nnr. 4i ha.l signi6.ani !ftibacrerial Jctrviry aBarnst S dure!r P
der4,roJo afd I co]ii whlch could tre aftriburcd ro rh. prcscn.e oi
clc.tron wirhdrawing groups. The (oorpourds 4d, 4i a d I (3 (4
(3 (bcnryllmcthyL)rmino)-r-(a-bromopheryl)propyl.nlf o)
ph.nyll 5 (:l nrnophcnyl)-.1,5-dihydro-1H-pyraTol-l-ylleth.none
4,1 had pronr!.g antitungal i(trviry rsairn I fuDigores aad

r.r 5inrrcsii rnd dn.rnr.robtot octirn! o[tnsrbttuted oJpyraok
4.4. synlhests and an nictobiot ottiah a[ sdliI[ hose olannwtn

A compound ol 4 rmrno antrpy.inc Jnalogues, (E) ,1 (2
nrethoxybenzylidenealniiol 1.5 dlhcthlrl 2 phenvl-lH-pyraToL
l(2H)-one 3 was prepired by nlxrng 4-rnrino-15'.iimethvl-2-
pheny pyraToll-one r with arhydrors .thafoli( lo[lrur oi 2

methoxy benzaldehyde 2. Tlre otlrar.ed prc.rpitJrcs wc.. rL. nod
fronr erhafo! (i, . . '). The anrmr.robial .r.trvrn.s .i rhc ob-
taifed produ.rswere rnvesrigated bydrs.diiinsion mctlmd aga fn
A.ereu ands tlph,nunun l6.era Donocyrogenei. ( pr.urronile
and E .oir. -l]re .ompound (E)-a-(2-Menroxybefzylidr r.inritrol
1.5 drmcthyi 2 phctyl Ill-pyrazol-:J(2H)-one 3 showed highest
acriviry.grntst R .erels (wla = 12.5 lgjml) and t ryplDlrru,l
(MlC 50 [s]mL). Howevcr, rt hJd nsnrfi.ant antiba.tenal a.rv N
agajfst CraD ncsa!v. bacte.ial sr.rins Lt:l

45. Slnrlreer.nd dnribu.Ie.iol othan ol nretol.otnplcxcs ol
onIipytul hydrax! nddloi. o.id

The drazonun sait oJ 4 aNnodntrpyfln 2 was .oup .d wrnr I
hydroxy-2 fapdrorc acid 2 and to produ.c .l-iir s'dimethyl l
oxo-2-phenyl-2 3-drhydro lH pyrazol4-yL)diazcnyll-:rhvdmxy
2{aphthor. a.id 3. Furthennore, tlrr r2o ligird rnd resFe.r v.
n r"l,rn'h.rrYr'I..'r.P .i q.t r'{'
wcre nnxcd toscthc. afd r"fluxed narvraually ro obtuin (|c
r4,t,.,Iv n'rl .ur 'Dl.,. 4a,4e
derived azo ligrnd I and thc coresponding meral.onrpLexes werc
monitored for .n!rrl.robiJl ..tivitV Jsainsr 3 JuDrr16,5 our.!s. F

coli, P ocruainoso. fungr. C o/bi.oni Nrlrosporrr sp and A nrger by
rhe disc diff!slon Lnediod. The resulrs ol rlre anrrnnc.obLJl a.lrvrrv
of the syntheiized Ligand and rherr conrplexes rrvtil.d thJt thc
Cu2' complex had significant antlinicrobia a.riviryagainsr al rlrc
tscd stiarns may b. due to the nru.tura presence oi rf!pyrirc
rucleus l:,sl(se... ,r, . r.:).

o

R. c Rr and R,= morprrolinyl (1a) R= c Rr=cl]r R,. b.nzyr (1b)R= 3r. Rj=cHr R,=
b€nzy (rc)rR=3-nro (3a) 4-chlo.o(3b) 4.melhoxy(3c): R=cl Rr-R,=morpho,nylR'.3.
nrro(4a)iR=Cr, Rr=Rr=nro.pho'nyr.R:4-chlorol4blR:C RI=Rr=molpholinytR=4
m-"rhoxyl4c)iR=Cl Rr=CHr R?.benzyl,R =3 nrrd(4d) R=C Rr=nerhy Rr:benzyr.R':4.
chloro(1.),R=c: Rr=m€rhy Rr:benzylR'.merhoxy(11),R.ar,Rr=melrryr Rr=benzyrR-3
nnro(49) R:4,. Rr=merhy Rr=benzyl,R =4-choro(4h)R"Cl Rr.nrerhyl R7=bdnzyt,R=a

rhe conrpourds 7i 7r exhibrted anlifungal aclvity ag.rnst P.h,1s.gen!fr lial
C olbr.oni, which nray bc duc to thc azo group in rhe pyrazole
nro,ery afd sulphofic groop I ,.1.



1 $hao d aL | tutapron Jotnot aI 
^4ednml 

ch.n*ra ta6 ea2a) tt tsl t

H3 cH3oH

3-hvdroxy nBlho c ac'd

3

a

t.,
tn
5

-,,..1l
o

I cHr + d:

cH.

-r-{"

u- -1I r -cn,

o\
/, ,i

cHr
o

C
H

cH.

2
3

rtN

..-cg,coox i.,(ll ..._
o- \i

o,,j. r
i!1

a
iN
Y1i
N-/

"'F"o
M- Cu?. NL. Co?. Mn,'andzn,'

Ci

{)

CH

r[ ,/ I' cH,

M= Mni ll).col lll.Nilrr).cu(rl) zn( ll) 
op

,C."_

o ,1o

H:N 
t

3

'L

o



I ahn ?t 0t. | €rh1toa )otdot at r'tettionot cn nw.t t36 t2o2a) nle

4 6. SlnIt[sis ond onnbodetiol actions oJ ne&l .onplexes oI sjgornc.trl enxrungal a.nv[y al d qorrc low co .cnllanof rgirnsr
all thc fungal (rarn5 rn.ludcd 1n llrc cxperimenr uy he duc ro rhe
brnding ornretrlcopper w,rh anupvnn. d..v.d s.h fl brsc I l

49 Sy,riesis ond onnb..rerolo.tion onteynn b.nzold?hvdt

1 7. 5! thesis ord o tiboctetiol odior ol nphl tuftplexe\ ol
an ipynn -fl\tu ryald e h yde and o-ph qtyk nediotnnP

A series oi anlrpynnc wJs synthclrzcd and subjecred ior eval-
u,lrion oarnt brcrcnal a.(rvrtics agrrnsr t cot. Prorc!s mirobilis, I
(!reurdnd E..reurbyrgarwelldrllusbn nrerhod ioconrDarhon ro
(ctrflaxonc es !1'. srind.rd i:- ,, r). Att the syntheezcd 4,
inrino rntipyrln. d(nvcd s.hifl b.ses (3.-ll) had porenn.l anri
b..lcrial a.nvrrcr agJrnstS akB.P mi@Drlis,a ..)"ue.nd t..oli
'rh€ bi.terial \us((plllnlIy to (z)-4,(2-hydrcxybenzytideneimino)-
2. I d,merhyl I phenyl 1 2-dihydropyezol s one (3.). (z)-a-(l-
nr$obenzyldcnrinrLtro)2 l-drnrerlryl-l-phenyl-t-2,
dhydropy.Jzo.s-oirr,(3d) (, I ) ilay be due to inclusiof oi
)orzv rdcnc phcnvl rng and nirro subst(uent w h 4-
.r rr oantipy,,ic ruclcus I I I.

ln lhc prca.nt study. th. schjfl b.se J ilogles oi 4
amino.nlpynnc (3r-3m) wcrc synrhcs,zed I rn A
nnxturc of ethrnoli. solulon of 4 innno-l,s,drnr.rhyt 2
phenylpyrazol-]-onc 1 and s!bs!turcd ben2Jldchydc 2!-2m was
refluled an.l the obtained prccrDrtatcs werc rc.rvltallzcd ionr
erhrnnl tt. hlJrlcd\hrrl hJ\c anJiugLe\ ot4-r . dIr Jl ,n,
were subl..r.d to evalu.t0 rltl itr virro r ribr.lclal .(rvrries
agaiost 5 orr.rs, Cronobo.ret sukazokn, Cfiob!.tet tcwd[ Sat
nonello entefl.o, K. pnenlorioe and A colr by rh. drs( dinuror
method N:lrdrxr. acid wl uscd as posirlve .o.trol. The resuks
revealed thar among th. syrrrhesized compounds thc .ompoufd
{E)-4-(4-medroxy-l{retlrylb.trzylideneanrino)- 1.5-drtrrethyl,2-
phenyl'18-pyrazol-3(2Hl-onc (lm) was the Nosr porcnrtat .onr
poutrd r.nrarns e,Iecrive as.rtrst ( rneumonioc, S dr'crj. a 50la

A ncw sc.ics ul rrdfsrriotr nieril (otrrpLexes ol Mn(ll). Co(tt),
N( ll). c!(ll)Jn.i zo(ll) was synrhesDrd ironr rhe sdriltbase liSand.
dc'ivcd fro 4-i ri o.trripyrine. The oDr,iined preciprr.res were
rc(,y(Jlli2.d fron, erhanol. In dns reafton an lnerledr e
!.hrtlbrtc 2 !!Js fuahcr ldded ro rlre (rhanol( solulon ofo,phe,
fyle rdirrnr r IOPD).nrd dre mixrure w.! rethxed and the prod,
ucrs were recrysralll7ed lrom ethano|rhe obrained produ.t
.onrained OPD-atrlrpyinyl,s.hilT basc lgatrd 3 rcflLxed wirh
.rhanolic solurron ol r.sp.crivc mctal s.drs tu obrain rh( (o[e-
sponding nrraL .onrplcxcs 4a-4. (\ L r). nre.nri ifiobiat
lcnvrry of rllc oburned molecul.s was,nvesrig.red .Sainsr
J (!rcus. E .oli. I rlbril,s rnd P aetug,nosd The merrt conrpteies
oxhrlnted strofgtr rtrr bi.terialacriv{v than the |8and rhal nray be
duc ro rlre .oordrtrJlron of metals ro an antrpyirne dcnvcd sch,tt

410. Strth.sis and onnbo.ter{l d(notr olnrer,/.",rtrfx.r o/
ontiplu l-dtoze yl nopthol

,3 sy,rre!5 dnd r xl,o.r.riol octiar al rrtul cotnplexes al
I n t t pynnn htaph. n( 2.5 .l t at bo lde h! d e

Synthesrs of arrpynnyl rzo r atoBuc ,1 ((2
hydrorynaph$alen I yl) dlr2cnyl)-1. 5 diDe(hyl-2-phenyt rH
pvraTol-3 )H/-oite .l; war don. srhoo e dt r0'1,
Fo.th.nnore. rhe mixing of.orrespondln8 melal (hloirnes \urh
erhanol and wJIer (l:l ) war pr.rarcd and wrs addcd ro lhc sots,
tion oianlrpynn. azoanalo8ue I rn cqualproportror ind ir'nuxcd
Ihc obt.incd .onplexcs prccipltarcs were rc-.ry\r;tlrz.n ho r
diethyl cthcr Thc anrimroobral acrivrry ol rhe trg.rnd I ifd rhc
synthesizcd !neral conplexcs 3i-lc were rnvestlgatcd aSarnsl
5.rexncn,8 d.ulons,5. nirn rnd 5 dureu5 by agar wclldrliunon
merhod with Amp(illin was used .s sranda.d.Ih. (orlugrrcd ot
antipyrine .2o anrlogre, cobah complcr ot 4 ii2
hyd.oxyn.phth3len-l-yt) diazcoyll l, 5 drmcrhyl2-ph.trvt lB
py.a20l-:l(2lJ) on.4a cxhrbitcd J srgnificanr anrrnitrnnnat a.nvrry
lr,rl.

A new 5chilT brse lgand (L) 4,4:((lEt E),((hiophcne-2,5-
drylbis(methanylyridcnc))brs(azanytytiden(l)bis( 1.5 dimcthyl-2-
ph.nyl I rrpyrazolJ(2tl) one) 3 was synrlreslzed by addnlg erha-
rolr.solrtrof ol Ihropheo.2.5 dicarboxaldehyde2to hoterh.noti.
ro!non ol .1 amrnoantipynne 1. Thc rcsulring mixture wrs
rcnuxed and obrrrn.d p.ecipitates were wrshed with cold ethanot
lo 8rt an in(ernredrarc. furtherFore, rh. hor ethanoli. solulion of
thc denred lrgard mrrrng with erhinolrc solution oa rhc cor.
\lundrng nctrl silts {(hlondc. sulpharc rnd nifare or.oppc. aod
r('ktl) Jnd dr nnxrrrcs were.ellurcd ro obrartr rhe respe.trve
rneral .onrplexcs, 4a-4f ( " :i r.).ThoMlcotrhesynrhcsrzcd
nrulr and ther |grnds we.e <(reened for antitungal prnp.rricr
.g.nsl P,rotrr, rorghnrr, A. nrgerrnd r:orysporrtu bvserj.l dilunon
d$ay procedurct bnvrstnr was usd ai rhc srandard anrrfunSat ror
rhe synrhesrzed produ(rs. rhe lcu{r.)so!l: cuc,sHr6N6s?o6 hid

4.11. Syndtsb ond o\nbactcnol d.tion oJ onnpya\ d?nvunve

A serie. ol (l)-l-(sub( phcnvldrrzenyl)subsr b.nu aldchydc rn
rlogues l4a4n- r t{rrn'(thyt 4 ((6) (lubir I iilt nrb
st.ph.nvldiazcnyl)benzylid.i.)afrlfol-2-phetryl tH-pyraTo -
3(2H)'one (6a-6f)was syndr.n2ed These a7o atrrla.ilosues we F
prepared by the mixins4-amlnophenazoneand anhvdntrusodrun
sulphare ro rhe solution ol azo benzaldehydc .onrpounds wnh
dichloroncthanc {DCM) u d.r nn(owave ove .l ll;0 w rbr
dificrcnr lrmc nncruals.The obl,inred azo.nih were re-cry(alIzed
froD e(hnol (. :1. The novel rzo:nrts w.rt s(rc.ned hv
ba.ten.l rensltrvrtynttcrpapcrdrs( hcthod asarnn M.!trIi2obi!m
sp,Bo.illlrsp andPreudodonossp.bylsrngCRYlil,lA,fulne.tag.r
and Kmg3 B medir, respe.tivety, whiLeAs.o.,rlt, br,t,[ wis rcsr.d
by tsnrg potato dexrrose.gar (PDA) Dedia and So..hro,rv.cj .cr
evirioe by 6110 paper drs. nr.rhod lsing glu.on y..sr .xri.r
nedra ro cvalurte rheir anilm,crobidl r.tivtry srrcp(only.Ln !!as
lsed .s the staodird dr!g. Du. ro anfipyrinyl subsrrut.d rn .orn
pound {6cl 4,((f),4,hcrhoxy'J1(El-(4-nir.ophcny)drrcnyt)
benzyliden..mino)-1.5-dnnerhy!2,phenyl-lH pyr.2ot-l(iH)-one
hrd Jntibncrcriala(tivityagarnn L(dl/!r spcrics | ,1.

{-*

x"..oB3.ocHr3a 2{Or 3b 2-oH 3q 3-NO)3d 1.Noi 3e .-NlCHr)?3,

Fts.3. N b.i,ytd.do suhn n 8t antrpyiie.
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_ CH.,! C2H5OH

3a)Rr=R2=Rr.Ra=R5=H
3b) R,.R2:H.R1=Cl,Rr=R5=H
3c) R,:Rr:Er.Rr=N(C,Hs),,Rr=R5=ll
3d)Rr=R,=H R t:OH.Rr=R<=H
3e)Rr=R2:H,Rr=OCHj R.=R5=H
3r)Rr;H.R2-R3:OH R4=R5=lt
3a)Rr=H,R?=OCHlRr=Olr,R{=R5=H

3a'3m

3h)R1;H,R2:R3=OCHI Rr=Ri:ll
si)Rr=H,Rr=Rr=OH.R.=R5=H
3rR j=OCH3.R2:H.Rr=OCHr,R4:R5=r-l
3k)Rr:OH.R2=H.R3.OH.Rr=H,R5=OH
3r)R..H,R2=OCBr R3=OH.Ra-OCH3.Rs.H
3m)R,=H Rr:CHr.Rr-OCH3 Ri=R(=f'r

4 t2 Synllesis ond ontibacrcnot octior ol arosoticvtoldehvde

be onry onti pynnyl nlotety

A series oi izosalrcvhldchyd. i .lo8ucr (4.-4g) wcrc lvtrh.
si2ed rn \ r. r , by srhoo er rl on 2016. All thc svlthorizcd
.nrloSucs wcrc pr.pa.cd by .ouplrng oi sali.vhldchvd. wilh
vanour dra20nium sJlls at mild tonditn)..The a2o \alrrylald.hvdc
analogu.swcreloccncd roinv.strB.tctlrcrrannnn.tulrrl r.nvitv
rgainst [srhen.hid (oli Srlmonelftr erI.'n.d re. lvp,rr' Sdrnoncild
entetico typhinutium, Solnanella enteieo potutvpht shig.llo llex
neri, P, ocruginosa. Vibrio choleru,K. pnethlaniae, Ba(illut tn.ulons
srcrro.o..us nnr. 5 orrels, R n,bnlis by .gJr w.ll drftnsLon

meihod: .mp(ill.o wrs lsed .s rh!' reicren.e .ntrro.. Th.
comporM 5-((1. 5-drnetlryl-l-oxo-2-phenyl-2.3_ drlrvdro-lH_
pyrazol-4-yl)dr.zcnyl)-2- hydroxyb.nzildchvdc (49) tonrrrncd
sig|in..rntly ellectivc agaif sr Sdl,nor.ll0 enren.o lvplrirru'nrnr
howsver it also nrowed good antib.ctelal r.ti! tv igirn{
P oeruznrcso,v thokro, Bocillur .ir.llrnj aod5 ,utxr nrrv bc du.
to rhc aGchmenl oi pyrrzolone il C-5 positio..l s.rlirylildchvd.
II
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N CH]
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6b) R,=OCr'rr.Rr-R3=H
6c)Rr=Rr=H. R3=OCHr
6d) Rr"ClRr=R3=H

6f)Rr=H.Rr=NO? R3:H
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,11) Synthls6 ond ontibactedoloction ol np Lot comptexes ot4
untDolnnpy n Jurfurctdettld. ehiI bose

A scncs 01 coppcr complcxes synrheized rron schifr base (L)
derivcd ironr htrfurlylidcnc-4-ahrnoanrll)yrine Jnd anrtine. p,
trinolfrli|r J 1d 4 annfoph.nol, respedivety (- !r*, ). 1.lrr
0 yitro Nninlunr inhib(ron concenn!non ot rhe invesrifttcd
(onrpounds wcr. drr.flnincd against S. dupls, r- .oti,
K pneunonto., Ao&rs vrlSonr. P oetugtnoso, A. n]4pt. Rhizopns
\tatantJet. A llavus. Rheoctdro ooroi.oia ind C olrradrs by seriat
dilution merlrod withln a coicenrrarion ringc of 25-2OO rLg/rnl.
a rd conpircd to stlndard antib,or,cs tr was tolnd rhat aI rhe l],
Siods wrth rhcU complexes ber n ng a n ripyrir)yt mojcty had rhc MtC
at a ron.cflration lcvel of l6-72 !g/ml for ba(rcriat srr.nB and
Li 30 rrs/Nt lor funB.t sr.ar i I I

.1]4. Syn,tca\ ond antibo.tenat o.tian at annpfiultozo subst.

wrth drnrcdonc to grv. 2,1-dimenrvl4,l2-(5.5-dNerhvt-2.6-
droxo.y.lohcx,2,ylidcn.)-hydraznol-5-oxo-l phcnytpyr;Trtrnc l
byazo.oup|ng readion w.s D!6u.d. Fuflhcr, rhc hor so[nro oi
2,1 ditrt.thyl-4 l2 (5,5 dtrncrhyl 2,+droxo.y(tohex 2 ytrd.ndr-
hydruzinol-s-oxo-1-phe.ylpyrazolrne 3 was rre.red wth nct )
anolc solution oI phenylhydra2ine hydro(htoride irr prescn{r or
a.ctic r.id, sodilm r..tatc ind rhc nrixrurc wJr rcflux.d rr sct 4
{2-[2.6 bis(phenyllrydrazono)-5.5 dnnerhyt.y(tohu 2 yrdcnc]
hydrazrtro)-2,1-dimerhyl 5-oro-l phenytpyrrTotlne 4_ rh. .(rr.r
nolic solurion oi 2.ldrmerhvt-41215,5-dirnet )vt 2.6-
dioxocyclohcx 2 ylidcnd)-hydr:zinol-s-oxo-t pherytpyrazo t r
treated with rnixture ol hydroxylaNitre hydrochlortde af.l rodruDl
.ceLate was r.fluxed to obriin 4,{2-12.6-bis(hydroxyijnrtro) 5.5-
dimcthylcydohex-2-ylidetrclhydrazrno),2,tdrherhyt s oNn r-
phenylpyr.zoirne 5. 'l-h. mixroie or 2.!{ll rcrhy-4-12,55
dimelhyl-2.tj druro.y.loh.x,2-yldcnd)-hydrrzrnol-s-ox. I
phenylpvr.roline 4 rnd hydroxylamine hy.lro(htorrrtc rn n..!r
a.hyd.id. was hearcd rftcr rc crysrilli2anon (h. finat prod!( 4
a.etoxyinrino-6,6-dinrerhyl-2-(2 3 diDcrhy!l-phcnylptrDzotnr 5
on 4 yl)'4.5.6.7 retr.hydrobrnzo lal l; , rnazote 7 wa( obr.tn.d

'lhcatteDln ol.ouplitrg ordi.zonirm salr of 4 amrnoanrlpyritrc

o u
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Dv heannS thc nrirurc of producr 6 and aceti.,rtrhydndt (\...:(
I -lhc anr N.robr.l ictrvity ol antipyrinc derivarrvcs was eval-

!d.d .s.rn!r t o!re!r. t: .oli and a olbi.rns by aga! difiusion
nlcrhod. Alrprollin .nd .totnmazole w.s uscd as 5undard. Thc
I of lpound 2 3-Dimerhyl-4-12-(5.s-dinedryl2.6-dioxo.y.loher-2-
yl,dede)hydDzirol-s'oxo-l-PhcnylDyrazolinc 3 showcd betrer
J r lrng.l aclvtry ag.rn( C dlrr.rns rhan lhc (andrrd cotrIrol,
whcreas rho .ompound 2,1-dnnethyl-4-12(5,5dnnethyl2,6-
d oxory.lohci-2-yhd.ncl-hydIznr,l-5{iro-l-phenylpyruzoIre 4,
.,t 

1 212.6-Brn hydruxyrNno)-5,5-dincrhylcy.hhel-2-yIdcncl
hvdrazinoJ.2 I dnncrhyl 5 oxo l-phcnylpyrJzolne 5 ind 4-
.lccioxyrnlno-6.6 drnclhyl-2-i2.1-d!nedryl-l-phenylpyruzolin 5

or 4 ylr 4.5.6.7 tet.ahydrcben,o'ldlL flt azoleT had $oderare
inrLbacreriaL acrviry JgaiN( 5 our?rrs lr. l

somc.nrrpyrine dcnvinver l2a,2b 2f 2h 3nd 2i) wcrc syn-
(h.r2cd byi sDlvenr lr( procedurc byaddrnB lurfuDldchydc wlth
4-rnnnoanrrl)ynne. Srnrilarly, rddrrrooal izonrerhi es (2c, 2d, 2.
.ir1' 2g w( 1 .yr'(l'c../ed ,rll' a rlrninJ'n
. d{,on ol.rhanol ( . ). Asar.uP olcrhod was evaluatcd
fo a tnnrcrobral acnvrry iSarnsl5 oureus, P luGonj. ,1 oduguoso
i).1 F .o| Anrpr.illn and SrrePlonrycin were us€d es st rdard

dtrLgs The coinpollds 4-((b.nzylidineanino-2 yl) nethvl_
c eaDno)-r,2-drhyd(L2,3-dinelhyl'1-phenylpyrazol-5-one 2r,
,1-, i4 hydroxybtn2yldnreamioo-2-vl)merhylcncanr.o)' 1,2_

.lLhydro 2.J-dinle(hyl l-phenylpyrazoi 5 onc 2c and (f)_a_(furan_

2 vlDerhylorcam nlo )- 1.5-dinrcthyl 2 phenvl-11,-pytd20l_112H)_

on. 2i had a brord sDcclrum antrbrcterial aclrvltv mrv be due lo
rh. hybfld,taton oi 4-atrnnoan 

', 
pyrne { |

I li synrhpar ond onxbo.renol o on ol ontryyan sth!, bosz b! .4 16. synrlest ond dnribdrr.nol oction ol tn.tdl.on9lexe\ oJ bf
<htJJ bdse ol annpy n tercpthotdehyde

Thc inixtureolmerhanoIc solunon of 4_aminoinlrDv.ine.rd 2-

hydroxybcozaldchyde was rerluxed to syo(hcsi2e Ihr schlflDas. I

phenvl-2..J-dimrlhyl-4-{N+al(atrdene) .J_Pyra20hn-5 one 3..
S.m,larly, r ra.\tLrc or merhrnulh !ol. .u i i '' rodIlrpv'r /
,nd tercphthali. rldehyde was reihxtd lo p(tr1!r.c schrit bisr
brs(l-phenyl 2,3-dlh.thyl 3-Pyrazo|n-5-ore 4 rnrrnol tcrcph_

thalic.ldehyde lb,The methanolic solunon olboth Ihe schifl UJsc

ligands were added with aqueous solution copper dnoade itd
.oppersulphate, respectivelyaod (he lotwas renuxed roobtarn rht
dested meral comDlexes ( , ' ) Thc synrlresrTed ngrnd\ rnd
ro nprere\seresrbt.,.edloc!dluJrea! rrcrobrr J.r vir\ JeJ. Fr

E coh. K pncunfiniae, Acrtetoboctet hounanr, P oe t9rb\d
t. oureur, and iunltr C olbicols and a(ndrdo {roratils bv agir_(up
drfiusiotr method: gentamy.n wJs uscd rs rhe relercn..

*i
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4 t7 synrhees n d ontibocrenol &tion ol neLot conpkks ot {hiJI
hat..f ontipytin tiosenlitorba2one

lhtr work.onlp.ises thc syndresis ot lwo 5.hr,Tb.s. lgaods 4-
llv lntran-2 -aldrnlnelanrnol.n pyfl n. rhrosemrca.lrrzone r and
4-lN l4 -nLt'ob.izaIdefe) amrnolaotipyn.e thiosemkarbrzonc 2
ard rhci, netal.ornplexe\ 1h. erhanolk sorurion of 4-lN,(ruriD,
2!rldrnrnelamrn.hnripyrnc rhrosemr(.rba20nc rnd 4,lNl4r
n'rmbcizrldc c).rnrinolaiUpyriDe (hrosc.ricarbazonc indrvrdu-
I v w,! n \pd $rrtr (obJtr JId r.nte ft.tu,,de r . th u,ya dr,.r1
erhafol and each nlxrure wJs reflux.d ro obtain corespoDdinE
.obilriii.l(el c.rlplexes or 4lN,(ruran 2ratdimine)inrinolannpy-
r f . thiosrrnrLarbr2onc FAATS and 4,1N,{arnnrob.nzalide.c)
aDirnolanripynfc (hoscrnicarbazon. 4 -nrtro 8AAT5, respecUvety( ). ]'hc synrhsrzcd tiginds atrd conrpTexes wcrc
scrcered agarnsl 5 enren.0 seL.yphi, E. col B. slbritis,5t dreur, A
niaerrnd a dlDicotrr byagrr wetldiffusion method. Anrprili..nd
TcrLlcv.|nc w.r' uscd rs rcferen.e sundard dnr8s. Ihe cD(lr)
.o rplcxcs of both thc rhiosemr(rrbrzone hearing 4-
arirnoaolrpyrinc dcnvanvG hdd hoderare antibactcriJt a.tivittes
agirn5t F.oli J d 5 ryrhi. ttowcver, rhe(ornptere5 of 4,lN-{aur.n-
2 il(l nr.ehi nolanripyn.c rlno*mr.!rbr2one exhrb,ted signr,
tra.( lnrirunsal .krivrry I I

1tB \vrttpy !'o ot,nbo, tp,tot otnor olnEtat tan1kp\ oJ , hll
bnsc ll ornpv n pr|tte .otbn\atdehvdc

A scres ot.ot)pcr comptexcs was synrhesized by nlxrng ofrhc
edrirol( soluloD of pyrote-2-carboxalde-hydc and 4-
aN' oanripynnr, rcftuxcd Fin.liy, sdrr brse denvatrves of rh.
obtrr r.d (7)-.,1 ((( I H-pyrot,2 -yt)merhytenc)amr no )- LS-d imerhvt,
/plr(\ lrl-ov',r/ol-r lq .,. I Ft,r) w.r j(.rrv!Jt1/Ld
rrn| crl'dr oi r.r h.rrore, lh. er dr,o L .otur o r ot ;h.1 bdsc
igrnd I ard rhc (otr.spond|rg copper (ll)sakswarc rcnuxeditbc

obrarned p.eciprrares w.re washed with a frixrure otertDnot inil
drerhvl ether (o oblaln rhc rcspccnvr .opper.ompl.xes (!!h rtr.

Io.
rlHNa tv N

i.\

\-) bH,

HrN ,. Li N .i

r, | '-\' cr,

,r ). The resuki.g lrgand ,nd comptexes werc tested wrrh or.!l
brdl.I J,n., A \ubr,r. 5on r rd fu l?d \ ru,etr t., -t-_ t< r,.- n.n, ".P o.ni8rnoso S ryphr, S ,1ar(es.ens, Jhr8cllo so,Dtr, l, ,nnatrr
Asper&h6 orus, P rtrysoeenr,n Jnd a dlbronJ o as(cnain.nr,
mi.rob'al ac.viry bydrs.diihr3ron herho.l A btink DMSO soLurxnr
was rh. nesariv. (ontrc,. Thc complrxcs l(pAp)auL(h. l(p^p)
culrBL and I(HPAP)rcul(Nor)2 had porennat anrinricrol]rt JcrlvLtv
t.t.

4 t1 
'v,tts?," 

rrd J\t,ha\tchlt adb,, t -atotd, tt_. nl,,,n, t,

lq tallt-/ 4 tr'oaa. lh\eo to ortennrt wnh totba\Jt,,dL

A (nes ofannpynne bascd rnotecutes wassytrrlrcr/(<t bvS V
R'vidh cr Jt ,/0tJ th oJgh 'r..rporJrn! JIrpy| rlroi ,or
pyrin-4-yl.irbox.rmrde dior.ty vid the readitya..e$rh c 2_.yaf!
N-(1,5-drmethyl-3,oxo-2-phenyt-2.1 dihydro ril'pyra/o!4-v r

aeum'de I An 'nre eo$te produ.r I sa, hr\ ,8 w,l\ Jn eqr,,
molrr ro r( nr, 

'on 
o.drrerenr denv{^$ oidrd/urrJrn ,"tL ld

2f top.oducela-llAmongrheseproducrsrhecompound2 cya o-

\"" '9' ^-

.." )-;!

siandrrd All th. lynth.!zed mole(ules rn rhB sefles renanr
cik(riv. agarnll P oerrAiro5d, whereas rhe schifl b.sc t-ph.ny!
2,1{lnrethyl-,11N-$lrcyLrdore)3pyruzotin-5,one 3. and its
nrcral.ompl.x4a had porcnlial anribacrfiirt activiry rgainsrE roti
rnd /1 bo,n,nir ind rhe s.lriff base b6( l -ph€nyt-2,]drmerhyl- l -
py.azolrn 5 onc-4 rmino) terephtha!( itdehyde !b rnd rrs ncral
.on1l)lcx 4b r.lraitrs eilecrrve against L coti, p oouginosd aid

I

C)
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s(h.m 24. syorh.r..f nrJ.om rdr..:,bxrldehvde

cH H,c. .i_E+_r

al' n,. "--^c' 
iu '

6. A ti-itrflannnatorv ncti!iry

N 0,5 drarerhyl-:l{xo-2-phcnyl-2,1-dihydro l ll-pyrazol-4-yl)-2-
l2-(a-.orinosulfotryl) ph.iylhydrazonolr..ranride 3d was mixed
wrrlr anhydrous ridrunr n.cratc and hydtuxylirnlre hydrochloride
i rd re0uxed ro obrri 5-irnrno-N (1,5 ditrlcrhyl-l-oxo-2-phenyl-
2.1-drhydrc-lrrpyra2oi-4-yl) 2 (4-sulirmDylphcnyl)-2H-l l,2,3ltri-
aTole-4-ca.boxanrd. 4d Th. cold soluaon ol compound I war
.oupled w(h di.7ofised 5 rmi o lH ll.2,4l lrazolc rn pyridrn.
sollt!ontoprodu(c4-a nno-N (1.5 dnncdrvl-3-oxo-2-phcnyl-2.1-
dihydro-1H-pyra701-4-yl)pyrurolol5.r .il l,2.4llrazine-3-
.a rhoxanrdp 5 ( ). An rr vnro Ji r N rohial a.nvity or rhc
synilrerzed nrolcculcs werL' ass.'ssed bv.gar wcll diffusron
nrc(hod agarn( I .rtur, A. srDrilrs I uerugitloso. [ (oli,

A linEa.$, ceonichunl t.nd rd! m, a dlbr.orsrod !yn.ep,,"ldrlrur)
ru.e,rosuD Thc sr.nrdird JntiDicrobrrls. rra(otra2olc, .lorina
zole. penr.illin c ind sfi.Dtomvci. werc lsed ro r.i.rc..e .onrols.
'rh. .csulrs rcvrJled rhJr rhe .ornpound N-14-l2l l{yrno 2-{ l,s
drnrcrhyl-l'oxo-2-phcnyl 2,3 dihydro lH-pyrazol-4-ylafrino)-?-
oxo.rhylidenclhydr.rnyll biphenyl-4-yll-2-(1.5-dnnethyl I oxo
2-phenyl2,3'dLhydro-rH pyr.2ol 4 ylrnno)-2-
orolcetohydrazonoyl cyifrde 3g lnd (onrpoutrd 5 h.d signrncinl
anr nri.roblala.tiviryaSainst G .dtrdidutrr, C olbrc(nr andS. drrcus,
I sub,il6 ir conparison to standard d.ugs clotrnna2ole and

n eplolrycin, re5pccriv. y. This novelty on8hl be due lo the prer
.nce ofantipyr in-4-vl or .ntipyrin 4 yl-.a.boxrm1dc noiety in the
rvnrhesized moleorlcs I j

Dosnroo ol8 hvd.oxy qurnolint I I l

Morcover a serics of lzo a.3logucs co llgnr(d snli.vli. a.id
w.re synrhesLzed bv a?o .oupling rtr.rLo ( I Jnd thc
inalogues were invcnigilcd for Jtrrl8.sr. ncliviry by r..tr. acrd

i duced writhog nod(], usrng albino rni.c rn rppropriatc w.lsht
Aceryl ralicylic acrd {AsAl Ms used as the nandard drug Ano :r
(he rn.luded compounds. the 4 bro,no-l-nr.lhyl phe yLizo (4e)
ind 4-c..boxy phcnyhzo (4s) subsntuted 5'a2o sal,cyli. aod
congeners had srgnili..nt a.!lgeslc rctrvrry, whcrcis th. pyr

azolylazo salr.yli. iod .o gener 5 ((1,5 drnr.lhyl--l-oro-2 phcryl
2,'J-dihydro-lH-pvraTol-4-yl)a7o) 2 hydrcxvbcrzor.!.rd (4f)wis
lc$ sgnincanr rnrLgcsi( icrivily as 4-anripyrinyhzo nrorety I I

Anri inflammatory agentt are tsed [or lhe (rca(hent ot rcutc
i.d chronronnanrmatrons ro relieve prin and lcvcr Severrl tissuc
fa.tors involved ro rnfl)rn r.tory reactjons arc do. 

'o 
relcasine ol

hi(anr ine. b.adykroin. Prostagl.ndin rd rlrronrbox rc I l.The5c
drugs are a.ts by inhihitions 1nfl.mnratory nredirroB i. rhe body.

6,. lynrh.sir dnd onn-irrrD)motory octk 1oIdetivotive\ al
chtolonno bearing ! fipf"in nloiety

AnJLscsr.! er. lhc subslatrces used lor r hibrtiof ol pairl

scnsatron by nr.rc.sirg lhe rhreshold to painful stlDuli I rrl Mosl
oJ Lhc JnJlg6i. dnrgs n).lude NsAIDs, sali(vla(.s d.nvatrves itrd
opords arc non-s..(i vc cycloxgerase 1nh brrors.

lh€ analsesrr icrv'ry of a ienes oI newly syntl)esized i20 inJ-
loqu.s beaflng ll-hvdrory qurnollne (8HQ) hu.lcus wis s.rcc.cd
, ) na.ch. rcrd r.duced wrrhlng Dodel. usingDiclofcn.c
sodrunr as thc strndird drug. Alhrno nr.e oi Jpp.opnate werghl
wcrc used fo. lhc rnvcnrqalon. The pah ooccnlile ot rnhibrtiotr
(analgesr. i.nvrry)slriwcd by thr differcnl .omPou.ds susgcsted

rhaL rholsh all rhc.onrp.unds showcd 5i8!iiicinl w.rthing r.
rDonscs. thc Drr per.ctrnle inhibition showcd by rheconrpound ol
4-((8 hy.lroxyquinrn!5-yl) di:2.nyl)-1, 5-dinrcthyl-2-Phenyl-lH-
DyraTol-l(2H)-o.. (49)wis 12.621.t a concolr.tion of 50 nrglkg
bodv wercht mr! b. due to linked of 4-.nnpytrnylazo rt C-5

h rh. !.ri.s oI crghr 4-aminoannpynn. d.nvJnves i4a-4hl
wcre synrhesrzed bv nrxrna (he erhanolr! n xture ol 4

amlooanrpvnne 1. sub$nured aromarc ald.hvde 2!-2h and 8-
hvdroxyquinolinc I l8-llQ) in presence oinuorrlc lBett' re!ctroni
Ihc rcaction nnx(urc was transte.rcd n1(o ctush.d ice Consc-
qucn(lv. tlr. prccipitrlcs were re-crynnllTcd irom ethafol r{)

obrrir tht pure 4-.orircantipyrinc derilativcs ( , ) ,r vivo

inlirnfl arnmatory a.(1vilv olrhe5ynthesrTed rnlipvinyl analogues
wtrs cvaluated usinB wl(cr aLbino rac by..orgeenln induced
a.ut. paw ocdcmr modcl or.lofena. war us.d rs rhe itandrrd
drus 'lhc paw volume wls measured usrns plelhvslnome(er al an

inteflrl of 0. l. 2, I and 4 h oi rdminrsltutDn oi rdrasccnrn rn

lcctron. ln vivo a.firrlla rnlJrory results rcvcalcd rhar. thc Lom
pounds 4l(4-nlerhoxyphenyl) (8'hydroxyquioohryll
nrc lhvlamino l- l 5-d i rcthvl2-phcnylpyrazol:ronc (4.).4_l('l-
(di ethylaDino)drciyl)(8-hydroxyqu,nulrnyl)ncthylJminol 1,5

dimethyl-2-phenylp!ruzol3-ore (4d), 4-l(2-hydroxypheiyll (rl
hydroxyquinolinyl ) cnrylaminol-1.5-dimethyl2-phenylpyrazol
I'onei4€) and 4-l(2-.hlorophenyl) (8-hyd,oxyquinotinyl)

.'l 3 . ,-.
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Ar=crHi(3a)4 cHrc6Hl (3bt !-c c.Fr-l3c), 2 No,c6Hr-(3d) H,NSO,c!H1

o

!r1lr rdoL5r{ 
"lxrrmernr

otl

o+ N N

R= 3-NO2 4a; 2-NOr,4bi 4-OCH3 4c,4 N(CHr?4d 2-OH 4e. 4- ON.414-Ct.49 2-Cl4n

6:2. Sr,hrhesii ond onrr-rfdrD,'d.o'y n.rion orN JulrorDrd,
onriplro1e onl N succinontida a\Iipynn.

nr€thylaminol l,s dimtthyL 2 phenylpyraTol l-one (4h) had sis
,"1,"r,r "rrFir'nJnnrro'r J,iv'rl d".ro".\cra'b rLrior:i.'
rlrc stl!.r(e ol 8 hydroxyquirolnryl)methylamif o)-1,5 dnncthyl-
2-ph.ryLpy.rzoL-:r-on.. Sinrilany, antipyf nyT dervarives exhibitcd
i rtr rnnannrlory ict vity flconparison to the nardard di.loie

A scrics ot substitutcd art pvr fyl su...rnam dcs. la.l( w.'.
synth.nzed trya no ysis oi0-carbomelhox\rpr.pron.nn'de I wrlLr

ethafoli. solution ot rorphine/.mno al.oho s, ufdcr thc alknli

"..p _ir

\,



7 t svnthees a\d cytorcxgty ottion oJ tonlhtannpynn ,chtll

l-

Bt- \

?.2 Synlte\is ohrt onnbactenol oction oJ tnetal co,npkxs ol
ald.ltyde anlipytitl schill bose\ derivotivrs

An.qurnrolar nnrIttr. olm.thonolr t.lurron of rnnnoanrrPynn
wrrlr ralrrylatdehydc. 4-lrydroxy-5incthoryrsophnralJldchvdc.
4.5-dihydroxyrsophthrl.ldehyde and tJtphthalLc ildchydc wrs
.cfluxcd rndividuallv lo Drod!ce 4-(2-hydroxybenzylrdcfearnno)
1.5 dIn(rhy!2-ph.nyl lHpyra2o!3(2ll)-oDe:Lrl4,-4 -(4_hydroxv
5-merhoxv-1,3-phenyleneb6(rminomelhyl) b6(1,5 dimclt'vl 2

phe yl-1H-pyrazo!l(2H)-ore) l.'i 4.1 (4.5-drl1yd,oryl.3
phcnylcnebrs(iminonclhyl) bts(1,5-dinr.dlyl 2 phenyl-llrDvr
azol{2t,1-ooe): Lr rnd brs(l-phenyl-2.:J-drnrerhyl_l_PyrizoliD 5

.nc-4-iminol tetuphlhrlicaldehyde: La, respectively. The an

aqlcous solution, r.spective meials sills was added with meth-
Jnolic aolution ot th. co!esponding li8!nds and refllxed to oblain
(he dcsircd m.tal .omplexes (' ) I I Th. svnrhcaTed

R: N\-ro (rrr). N(cH

jolulrotr rD crhanolr drecompound llwas prePar.d from compo!nd
I Fr h.rntrc. Xll wis lynthcsiz.d by rhc interJcrion of p-acet-
arnrfobcTcfc 5ultonvl .hlorLd. wi(h 4-e inoantipynnc itr the
pres.r.c oi a..tonrtfilc The obtained .ompound Xll u.d.r lhc
a.hon of $ ,lkal solutro! w(h edl.nol wa{ converred (o th.
.onno!ndXlll Frnallv. bv the condens.tlon olconpound Xlllwith
s!..nn( anhyd.idc wrth a.croN. rhe corpoutrd xlvwas prcrared
( ) Antr inflJmrnnrory activrty oi th. synrh.si2ed .ni
LoSU.s w$ {udred on whire male nronSr.l rdrs by Jdiuv:nr
arthnrtr rdel The cor!pound Nr11,5-drnrenryl 3 oxo-2-rhenyl-
2-l'drhvdro ld pvrrzol 4-yl)-N-4-ll-hydroryproDyl)so.(nraude
Iv had rgrrnc.nt annrnnnmnarory acnvrry rt rhe orJl dosc ot
5o0 mt/ks body wershr ovcr the perod of 17-18 d.y5 rtr coF
panson to nandard drug Buradron lr rl

3 dnnethyl-1-phenyll-2-dilrydropyraTol 5 one {3gl had srgnifi-
canr cy(oroxi. clfecr wlrh Lc5o valucs h.low 20 !g/ml. thc tc(.d
conrpounds showing good cyrotoxr. aclivrlv may b. due to
a(r(h leDt ofbenzylldcne phenyl.ing to 4-aminoanrpy ncI .l

srm'l.rly. a .ew s.rcs oi thrrteen s.hrft basc anrlogucs o( 4
imino.ntipyrine (3.-lm) were synrhcnzed (- I The
\ynrhcnzed compo'r ro\ wcre \uhJp,rcd (or evalrrlrn !r ,,,
.ytobxrc acnviry again( tuuPlii !f bnnc shnnrp (Arretrrr \diDUl.
cymro.city as*y using rhe naptllr olbtrnc shnmp (/1rr2tum rdl'na)
is .n cx.ellent method for screeni.g rynthesizcd molecules to
eval!arc the Dot.nriJlrry of rrearins canccr cells rn (otrrpanson ro
the sraM.rd C:l|c a.id. The conrpou dt. it!4-i4-
.hlorobefzylidenearnlnol-1.5-dimethyL 2 phenyl rH pyriTol
l(2ri)-oDe (3lr). {[)-4-{2.4dihydroxvbenTvhdefeafrfo]1.5
dim.dryl-2-phenyl.lH-pyra20l l(2H)'one (3i) rnd (r)_4'(1..4
dlhydroxybcn2ylidcnc.miro)-1,5-drnr.thyl-2-phenyl I l1-pvtaTol
l(2H)-ooe {3n wer. recorded havins brnre shrnrp toxrcrly wtrh
lcrovalues225,48l and 581 ppm,rcspccnvclyiwherear.erllic..rd
h.d 1C5o v.lue at 78 pp.r. Th. cytoloxrcrly results olsvn(hesrzed 4

amrnodn!pyrine anal.8!es suggestcd lhil thc PorcftrJl cylni.xr.
r.tiviry exhrbited hy th. conrpotnds lb.liand lf.ouklhc.lu. ro

the arrachmenr of 4 chlorobcDzylidenermn!) 24'
dihydrcxyh.nzylid.nernrino and 1,4-drhydroxybtnzynd.ncrmrno
at C4 posuron of4-rmrno annpyrine | |

on rhc bans of,eports otwHo sud.y, crncet willbe th.li6r
causr oi de:rh in the world ii ruture I . I Tie.erore. Potentrally
b,uJ.nvr NoLecules hav,nE.yrotoxic actrvrly arc .equir.d for the

ft..rril.fi orcance, II 
'1.

T1e ir vrrD cytotoxr( activity oi n.wly svnthesiTed anripyrine
dcrvativ.s (., i .rl was rnvcsriaaLcd ovcr nauplir ot brine
shnmp rlnenr, ioInd) An(rpyinyl schrfl compoundt 5u.h .s.
vanrllrn-, lrLDynn .onlugatc t Z)-4-i4-h\di.t\y- l'
rncrhoxyhctrryIdereanr ror2. l-dnncr hyl I - Phcnyl- l, 2 dihy-
drorvrr^)l-s{nc 3b. 2-nrlro benzildchydc (onlugatc wlrh ann_
pyn (l)-4-(2-nitrobcnry|dcneannno)-2. 3-dr ethyl-l-phcnyl_l_
2-drhydropyra2ol-5-onc (3.), s.lrcylaldehydr.onrugate wrth anri'
pynn {Z)-4(2-hydroxyhcnzylldeneanno)'2. ldlnrcrhyl_l-
phe yl-l-2-dihydropyrr20l-5-o.e (3d). 3ii(o b.nr.ldchyde
ro lugri!.d wtrh anrrpyfln (z) 4 {l nLrlobllrylideter.nno)_2. I-
dnnelhyl-l-phenyl-l-2drhydropyraTol-5-one (le), 4-chloro
benzardchydr .onlugrre with atrlPyrnr l7l'4-14-
clrlorobcnzylidcneamr o)-2. 3-dnnethyl-l-phenyl_l_2-
dihydropyr.zol-s-on. (3t). 4-dimethyhnlino benzaldehyde conju-
gJrewnhrtrtlpyrin(z)'4'14-dimethylam,no)benzylide.e nitro)_2.

so,Ns tv[) Hl

;^.
ir:

,! ',',-1 
-ll 

,,,

L
4 Asc=4-acerrm do benzene sulroiylchlorde

R= CocNr H cocHrcHrcooF
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3. Anthelminric activity

analogues wcre tested over human promyelocyli. leukedi. cells
HL-60 Thc ccll proliferarion Nsry was pe{ormcd in 96- wcll
hri.rotLrr. plates u5,ns l-i4.sdrmerhyl-thia2ol-2'yl)-s-(3-
.irboxynrcrhoxyphenyl )-2-(4{!lfophenyl) 2Hrctr a20lir6 {[,lTs)
rn .ompariron to {he srandard Doxo.ubicitr dru8. The conplcxes
lc( L'/ I lso,cr, H rcuN6oss. lcu( L) lsoian,H{auN6oss a nd
lvo(13 )lsoicsHzvN6oes ex h rt red ngnrnc.nt ryrorox i. eilc.r at i
l( vel or l0 r,M I . ,1.

8, synllesis ord onhelmrrllreti. d.oviry o/ nletol.oftpier.r o/
ontipytir lotnll 7 hydmx],.oumdrin rr'y'lDdre

7 I s),nrhenr ond cyr.Iorr.ify ocrofl oJ sto[otds I t.2.4]d@alols.l
L 1l t.2.a lriu k'c ti iked ta . nt i py ni wnh.orboranide

A series ot s.riiolds I '.ll.tiazolols.l-cl lr. ,.'11 rnrnne rnd
fy,a70lols.l-.l l ..rlrnarl c derivativesw:s svn(hcsized bytsing
inriDyrin-.4-yl or antipyrin 1-yiLarboxahidc nroiL,ry vra rhe re.dily
ac.e$ibl. 2-(y.no N (1,5 dinrcrhyl-l-otu-2lrrenyl2,l dihydro,
1,, pyra2ol4-ylia(et.mrdel,asin.ntro.td(r i).Ourof the
svnth.rizcd coorlolnd5, a sclcdcd oncs w.rc !(reened for ano-
(a .er icnvny agalnsr rh. colon cdrcrloora c.ll line (HcLl l6) us-
rng rh. :i14,s'dimothylthiizol2yl)2.s-diphenylrerrazoliunl
hionride(Ml'l)rssryproccd!re Vinblastine rs!sed rs rhcsr.ndard
d.ug l'ho .o rpounds 2 .yroo-N-(1,5-dtmcthyl 3 oxo 2 phe yl.
2.i drhydro-Ir/ py.azol-4,yl),2-12-{4-anntrosolfonvl)ohenvl,
hyd.aronol-iccrrmrde ld. M-14-12-lr{y.no-2-(l,s dimerrryl,l-
oxo 2-phctyl-2.3-drhydro ll,,pyrazol-4,ylamrno) 2
oxo.rhylid.iclhydrazinyllbiphenyl-4-yli-2-(1.5-dimcrhyt I oxo,
2 phetryl 2 !dihydro lH Dyri2ol-4-ylamino)-2-
oxoa.erohvrlraronoyl.t/rnr.1c lig rnd 5 aniino,N-(t,5,djmerhyl":r,
oxo-2-ph.nyl 2.1 drhydro-lll Dyrazol-4-yl)-214-
!ulfafroylph(nyl) 2H I ltflrzole-a-

Crrboxrrrdc 4d hid .xcell.nr to modearc:nti.Jn..r r.trviry
rrrar nrishr bc due ro ttre prescn.. orannpyrinyt trroicries lr,rl.

h | , , aliquors ol drfirrLnr.on.crlt.ations ofaDrpyritre
derived .nalogues were preparcd rsing DIISO. Ehrtich celts from
AvIp\'lurd rrs rour.d ind a\cpr,itv giosn rn a ru\pensro
(ul(urc of RP[41 ]660 rnedrum. supplemenred wnh foeral bovio(
s.rurn Th. v,ab,liry of cell in .ofrparison ro rh( n.ganve .onr.ot
wrs detern n(d nnc.oscop,c.lly using haemocytomercr and try-
!,Jn bl!c (Jin The compound lV:(t.5-dimcrhyl-3-oxo,2,phcnyt
2 l-dihydD-llr-pyrazol--1-yl)-2 iminop.op..e- hydrrzonoyt .yr-
nde I and 4-l(:l-i2-{4-methoxyphenyl)-4-orodnJzotidin t-yt)-5-
nrethyl-lrlpy.!zol,4,yl) dtrzcnyll 2,1-dnnenrylt-phe.yll,2-
dihydropyrazols one 4a hnd porenriil annr nor activiry imon8
i I dre sytrth.lr7ed anrpyri|vlanalogues

A mrxt!.c ofhor ethdnoIc sol!non of4-emnoannpyirnc and 3-
formylT-hydroxy + mclhylcorm&in wr prcpared rn prenrr.. oi
hydrochld'( a(d and .e,lux.d. Finrliy obtarncd p.e.rpLtrrcs wcre
re-crynallzcd tonr erh.loL ro obtain 4-((7-hydroxy-4-nuhyl l.-
oro-2n- ronref-8-yl)merlryT.reamrtro)-1,5-drmcthyl 2 pllrryl
lH-pyE2ol-:J(2H) one (rh ff bise lJ. FolLowi,rg the sam. l,ro(cd
ure, (E)-a-((6-hydroxy-2-oxo-2rl rhrornen'5-yl )metbylEncanrtro)
i,5-dimcrhyl-2-phenyl-)H pyr.2ol l(2t ),one (s.hiff base rr) wrs
synthenzed using 5-rormyl-6-hyd.oxyco!minn. the rl.oholr( so-
lunor o{ srhifi base ligaid (l and II) was addtd wnh rh. (o e-
spondrng meral chloridcs, individuallv and rclured. Sodiur
acetare was rdded to thc obtarned indivrdurl rercr'of r res.
.efluxed rnd thc dcvelopcd co'nplexes ( r). Th. a.llrc -
minricaclrvrryof thea rrpynnederived5chillbatesandconrplcxes
were rnvcstrBated agrnBI Phprenno pasltuno_ n1 conrprflson ro
Albendrzol.. rhdugh, drc conrplexes had good anrhrlnrntlc a.tN-
ity l,:,1

A conrbrnalron theripy wrth rsonrazrd, crhamburol hydn,.hlo
idc, slrcptonucrn sulDh.tc, and.ifamDlcrn Jre rhe estJblshed
antittbcrclla. nrolecules. aSarn( tuberculosts. cruscd by tlly.o
bd.rcrirr rrrDerculosis However todry, drug rersrrfr TB Uaotlr
have.onrc !p in develoDrng rountries .ausxrg a rhrcnr tu Doh[(
healdr lhur. suitable artitub.r.ular dru8\ ire n d e ne.c$rty k)
(onrrclrsonirz,d res,sr.or rB | | ll

9. Antilrb.rcula.ndiv'ry

9 1 synthtst und nnntub{crlat ocaon ol uoptrine onolju.t

rhe rnle(rlof due 10 h.Lrnnhs rs callcd hclnlnthiars. Anrh.t
inrrtrcs.rpcl hcimrnths o'rntestrnal parasrres by killnS or stu!,
fhg tlren wrrhout causrng any hamr to rhe hosr 'the .eporr ol
WHOexpefl (ornmitreesugSested (har lheannuat derrhdue tosoit
lransmiLL.d hclmrnrhiasis lr rrorc rhrn tl5,0oO pcr annum I,, I

Usrn8 rhrcr compon.nr Berri reacrron prccedures, 4-
.Nnordt,py,,nc delvariv.s (4:-ah) were synrhesi2ed (! rL , i
' ). rhe obr.nr.d prcducts wcr. scce.cd for in vivo anrhetmintic
ictLlrry asairrst Pherctino postttuno (e.rrh wofin)i Atbendazote
wrs thc r.lik, c. drus 1hc ..npo!nd 4-(('rrrirolhenytXB-
hydroxy.lurtro inyl)hcthylanlno)-1,5 dintthyl-2-phenytpyr.zo!
:rone {4,) h.d rh€ highesr srgnin...t a.rion fi, omc raken ro pd-
ralyns rnd dcath ray b. due (o conjuganon ot liirrophenyl wrth
3-hydroxyq(rnolinyllnrerhylaNrno)-t,s-drme(hyt 2,
phcnylpyrizol-l Dnc. l1.w.vcr, orheranripyrinc dcnvarives in thc
'cri.. JL\oeyh'J,r-o po.e',Jt.'rrt ptr r i.r,v,ty"r J TinrlLrr

A mrrrurc of 3-anlino-l-phenyl-4-1214-phenyl,r.l,rhiarot-2
yl) hydrr?i,Ll-ylidenel-4.5-dihydro-lH pvrazol,5-one r irZ,,4)
lnd dle (orrespondi.g aldehydes 2a,21w,rh flhdnotin prcsef(c ot
gl.ci:lac.rrc a.id was r.fluxcd ro syn(he$zc a \cnes oi s.hrltbises
of 3-aNino-l-phenylr-12-(4-phcnyi l,lrhrazol-2-yl) hydrazrtr-l-
ylidenel-4.s-drhydro-lirpyrazols one (4r-41) (\, . l. th.
prelnniuary. D yirro.nn rycoba.rerial acftrry ot thc svnrhcrzcd
.ompounds w.re invesngatcd aSarnst M \,1esn,ri lMTca9.() try
rhc two lold serial dilurof is\ay pro..durc usrns Mrddl. brx)k
7Hg brorh nredium !r a (.n(cnlra.on raog. ol 100 t.56 rLsirft
The athv..ompound\ w.re had 902 inhrb on rn a prclirnn.ry
investigition nerinst M rrDar.ulors HlTRv (MlB)at a cof(rnlri-
tion ranee ot 100-l.5tj r8/nr! wrrh Alamrr blue rn a br.rh Iry rhc
miclo dilution assay pro.edure r-VrazinaNd. and srrepronrvo l
were us.d a5 sl.nda.ds All the test.ompoilndr had sood ,r v['o
anr-(ob.r.ul;r {anrrmycoba(reflall acnvrry dSar sr M. tube,rrtosrs
at r conc.trtretion ran8e of 06.48-51.59 rLM The valior( nrb.
stituenls on the phetryl nfg of schift bascd pvrazolofes rn nn
pounds TZn 4a-41 show.d rntirubercular n.livrry Howcvrr, lhr
compounds l-ll(2.4-dihydroxyph.nyl) nrc{hylidenel rnrnol-t
pheoyl-4-12-(4-phenyl-l,J-rhr.zol 2-yl) hydrazrn-l ytiden.l-4.5-
dihyd.o-lH-pyrazol 5-one (TZP 4g) we.e potcnr rhan sr,ndird
drugs end hrd MIa 0.648 x to I uM mL I whereas thc ottN
synthesized IlP s.hifi basc bcarnrg hydraTire pyrazoloDe wtlh
substirulcd 4-chlorophenyl dnd 1.4-disubnirurcd drhydnixyDhcnyt
had moderare antnuberoler ,(iviry I I

Broad spc(n!m annvrrals .ould reNarn .tT.crive as.lnsr rh.
inie.tions duc to dificr. t r.rngr of vtrusrs: neverrtretess, srvcrdt
anrivrrals 3rc rn.lrnrcrl un
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A scrics oi nftipyrinyl nolecules was synthcsizcd by Ruslnov
cr Jl (200sl i\, ., . rr ) An equnnolar.on.rntrJtions otpyrazine-
lorLd. and antipy.lnc with dim.tlryl loNanride (DMf) wcre
nrixed Li the presen.c of br zoyl chloride. The oblain.d pr.
.Lpirares wcrc rc.rysralLrzed lronr DMF lh. syndlesi2ed afti-
pyrinyldervrrives was screened by lht'dcurr'.1 red dye rn.Lusion
po. .ip ddr".r r. r'.r' 'Jrlog.r'n o,rl'o-uo '.ru"'.Lt1.
v.rrol.va..lne (LlVl' stiirn) cowpox (Crishak (rarf ), morkeypox
t;,rrFi9!r) Marburg (Rotr sr aLrl and nrcnslcs !trus (l-l6 va..lnc
sr arf) No frol.cll€ was iound lo h.vc anv sisnifi.atL anlivlnn

-Ihis iL'v1ew rf.ludcd cxplori g sleps ol syfthcLi. antipyri yl

anrlogues and brolosi.al r.lions descrrbed so for, dur rns hst tlrrce
decades: thus, this d rcle Sives up-to-drlc imJgcs on ann|]y Inyl
analosucs The riflcle fo.uscd on sevcral nr vrvo and n vilro phJtr
rnJ.ologic.l 5..enrns nrodcls, lor vario!s broLosl.r! a.trvrrLcs

^vr', {tpd r! rr' nc,ly ,lr rl . ,1 d n l., l b.., rrrg 
'rri, 

Jri '"r!.leus Mosrofnre newanlipyrifcdcrived nr.le.!les arc trblc 10

cxhibir potctrr al antinri.robidl .clLviry al.ns wrth oth.r
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N subsr ruled a.yl aldehyde

cBrcoorl

R=H 2-Ci 3,C 4-Cr,3-F.4-OH 2,1,OH,3.4-OH.3-OCHr.4.OFi.3,OCHr 4,N(CB3),.4,NO,

s.h.m. ,0 !ynrhel, olrnLptflne nurBU.s

o-1c

cri

-_L

R?= H 4'cH1 1-F 4-c
Rj=C6Hs CHTC6H! !- FC6Hi.4-CtC6B1

phrflna.olosr.rl i.tivrrics The .ontrot or nru (idrug rcsrsrrnr nri-
crob Jl parlrogcfs .rea0ns uvocs as cmcrging stJgScitrg rnf..-
trous dneases rcqun€ novct, rarher cflutating anrimi.robi.rls for
nri.robirl infe.no s, su.h as TB. Thus this wo.t( ts J adrlirion to
artimr..obial drugr.esear.h.

Thr iurhon arc thinkiul ro rhc D.rn S.hoot ol ph.rna(euriral
Sdenccs,liksha 'O Aiusindhan (Dc.nrcd ro bc UnjveB ry)

D{clrrution ol ronlpdina irtercst

the aunrurs dectare rhat rh.y do not have any (onfli.r of

ft" o- a/' i!
l
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