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Development of new antiasthmatic agents to inhibit multi-mediator caused asthma is
described. In order to find thromboxane A, (TXA;) antagonist, various benzene-
sulfonamide derivatives (1) were synthesized and evaluated the pharmacological effects.
It was found that the compound 2 possesses TXA, antagonistic activity as well as weak
TXA; synthase inhibitory activity and leukotriene D4 (LTD4) antagonistic activity.

Chemical modification was examined to improve 2 as a dual inhibitor possessing
TXA; antagonistic and TXA; syﬁthése inhibitory activities (TXA; dual inhibitor) or a
dual antagonist possessing TXA; and LTD4 antagonistic activities (TXA,/LTDy4 dual
antagonist). By replacement of the phenyl group in 2 with pyridyl, imidazolyl or various
alkyl group, benzenesulfonamide derivatives (4, 5a, b, 6) were synthesized and 5a was
found to be a TXA; dual inhibitor and 7 and 8, TXA,;/LTD, dual antagonists.

Further, chemical modification of 8 by replacement of the benzene ring of
phenylbutyric acid moiety with a thiophene ring led to 12a, b, which possessed good
TXA; and LTD4 antagonistic activities by oral administration. /n vivo guinea-pig asthma
model examination, the effect of 8 was superior to that of specific TXA, or LTDy4
antagonists (9 or 10). The present novel TXA,/LTD4 dual antagonists (7, 8, 12a, b)

would be expected to be new clinically useful antiasthmatic agents.

REXWERREMOTREER BB 2B ETIREEBTHD. XK,
FULIMF D EIGERGEEORIEICEZ M7 LIF—OREBNBERESH, Hi
ERARBICLEDIBBHEEN S BB INIEXIICEXETETIANAT
A TI— Y —RIP2EENRZSERS AMBMEE) EEXSNTERE. LAL, B
B, REXWAR “KRENE" , "[SERE", "REBEME" EHEETIX
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ENEBRIEZEZIONDZESICA-E. X, FEORRICR, REMEISCELE
BMIhB b0 RFT A (TXA), O NI DA, TORY TSV
POBEDTITFRUEBRBENEDOTYIANAT A I—F—NEHICHEETS
ENBPELSMERS .

SEXWEOHFEBEOMAICHNWEEEDLLTLLLTETED, BEOFLELT
FIAREE (BFAXATFOA BRRHATUVIF—FK) NLEIWEEREEDITARERL
EEEDSBICA>TER. LML, RO T LIV F -SRI B ng 8 2 H1H
THERFELTHREN, BHEAR S ERINIERAYILEEETETIN
MAFAI—9—2BHELTVAEDT, REXHEICRTIEDENED - k.
—%, BREERINBRIRG TXABHECRRY LT, HARAKIEROHAT LIV
F IR TEEIBEBCHTIAEDERNE Z>TWS. Lil, &BX
BENEEOTrIANAT A I —INERICEETIERTHEIEE2EXN

i, BROWK—DODO7SF PN BEABEMEZHEETIERN LI VDEROTY SF KB
R#EYZHETIEFMNZREBHELZEINYRENEZZSND. LMALARNS
CDEIREZBANLEDSKINWEEOHEMARRIBTLALBZINTVRARAVNDMNE
RTH3.

EHERBIDIODLERZBEZAEEOTYSF P UEBABYUNKEIERE2ET S
PmEE ORREEMNICHEERITo 2. RUDIZ, TIA,Z A& PGH, PGF,,,
PD,EZ< D7 TF RBRBMPIMERAL TNEZEIEFERBL, IR E X
WET7IRFEFEDOEREFTY, U—RLEEHMIZERDSZ TILEBEREOR
Rraitholk.

FOHE, LENREROBEWEEHELT2RKU3IZRBLE. £/, 2k
VIDOKHFEREEZERLEZEZS, 2RNFESEBHTIEEALEHEENR
SNEhof=h, D-313EO-3X0HI0FRBVWEEEZRLE. —F, 2K 3
DEEIZXTS TXAERER, XA, RBREEERAKRV LD, EREAZHAN
e A, 2R3 TXAERERAOMIC XA, SRBEBEEERAZEL, S5
2R3FTNINDFEHEAZEZ2DETAIEMNHASM L. 2BBELEVWEEER%
RTZENS, BRETAHAHNMEERRDOY - REEMITRDIBEEX, 20D
BELRIZES TIALBEHREARY TXL, SRBRMEEERZET 5 dual HEXK
(TXA,dual FAER) DK, TXA, XU LTD,dual #FEHE, (TXA,/LTD,dual HMEK) D&
RNEMAEORBRBEZEIEIN - .

NHSO5 R’ NH302_< >‘C‘ NHSO"'<2 >—Cl
RZ/K@VA.CO H
2 CO,H CO,H
2

1 R'=phenyl 3
R®= aryl, benzy!

A = alkyl
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TXA, ERRBREERIT T\, OEREZRBINWICHB T AL LI, KEMLEER
DHBPCE,RUPCL,DELEMEFZEL, HKEERERTEEIONTWVS.
LU, —ATTHAREARCHERLIENEE RS PCH, 28 MT 52 &E2H 5
NTWD., PCH, OK[RENRBWRGIE TXA, BHETHMHI TEZD2En5, TXA,dual
FHERD TXAEREDDVIE TXA, EREREERICHENLAREEICRD
DBHFREEMNHD. T T, TXAdial HEZEOERZHBIZ, 212 TXA, B Pk B% &
MEERARRETHAEUDPIEXZIAIFVVYNEELEAL & 4-
[(benzenesulfonamido)alkyllphenyllalkanoic acid FEHEZARKRL, TXABH
ERE XA, ORBREEERERANE.

TORE, EUPINEEEF TS [4-[(benzenesul fonamido) (pyridyl)methyl]-
phenyllalkanoic acid ZEAK (D OFNS 22E<HRIN TIA,ARBREEER

FT2{EMRBAHERM o7, 1IF¥VYNKEEFT S [4-[(benzene-
sulfonamido)alkyllphenyllalkanoic acid &k (5a, b, 6a, Y DFN S, N5
SADEW TRAdual [HER E L Tsaz B Lk,

r;JHsoz—Q—cn
. —< >"‘ Cl

B o N=
() NZ'N-(CH) ~
N (CH,)—COH
5 b 6 b (CHZ)H_COZH Sa COZH
4 R= halogen, CH4, OCHj3, H 4,5, 04, 1=0 1
n=2-4 m=0, 1
n=2,3

TXA, RV LD, RSB OERE R AEER Y I ANATAI—ITES.
Fhwx, TXA,RULID, 2 FEICHEET 3 TXA,/LTD,dual EHF IR THA, 1
VEHILIVWIZERY LD, HNERERNREN IR EERNHFEINS. EH1Z
TXA,/LTD,dual HEHMFOEKEBEMWIZ, LD, OHENAEVWT N FIEZHEL T
ZZEREVINEBT 2ICELADTIVFINEZEAL & [4-[1-(benzene-
sulfonamido)alkyl]lphenyllalkanoic acid FHEE () ZAmML, TIALEHEAK
O LID EHMERERN.
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» R2
NHSO{‘@ NHSOz—O‘C' NHSO;Q-CI
(CHa) - COH CO-H CO,H

6 7 8

R'= alkyl, cycloalkyl
R2= H, halogen, CHg, OCHg, NO,
n=1-4

0
HaC CHs

HaC COLH
0 O O—/\/‘O—O—CONH

9: seratrodast 10: praniukast

ZORE, #OBEICXSD invivo RERTREKFR LD, EHRERAZRT
TXA,/LTD,dual HHFEE LT TRV S8ZRHELE. £k, TRUSOXZFEEMEED
LD, BHERARTIVWTHOMEDD D -FKDIEIH (-) -KL0®<, TXA#EH
EBIZVWTNOLEDD ) -HEFDIEFS3M (1) KIDBWEHEZRLEDN, &)X
SRAMEAETOEEZRZIDOTINTH>=. KRWT, TXA,/LTD,dual EHMEDORNWH
EELILTOAREEZRFNTEEYD, SZREVTENETY FONEFERKENHE
ERICHTHIYPREZRAN. TOER, 81BN TXA, EHFIFED seratrodast (9)
F /3 LTD, HEH E D pranlukast (10) KVENAJEBREAREREZRL 2.

X5z, BOBETEDHRWLID,EHIERAERT TXA/LTD,dual HHEDHER
RN, TRUVSODIV I NVHBBEIERBELTRLEANRTIRLEaHE
SRL, TXLBERERRVCLID, EHREREARE. TOHKR, TONIE B
SOEELHRET TIALERERAZERELDD, LIDLEHEANLART 2ERZR
Lic. L L, choDkaYwobT1113 invitro RE TR W LI, EHRIERZ
SLED, BROBRETREREZEEAERIANRE. —F, TRUSD T =
NWEBREBEIESOREUBE2TF AT CBXIEI 7S CRICERLIEALEHITB N
T, IS5 EEED in vitro RRTO LI, HEHRIERBZETLEYN, FFT7x >
EMATHETRVWESEZRLE. £, BORSITEDS invivoi BRIIBNT,
12a,b @ LTD, HEHIEMIL 8 IR 3-4 fF5 M o .

NHSO;~<_ )—Cl NHSQZ—QX
n W
cont— N \J COH
1 N 12a: X=Cl

12b: X=F

BE, ZHFFRIIALBEARELT2RU3ZRHELAE. 51T, 22U —
Ribe# e LAERBICKD TXAdial HEEREL L TsazRELAE. &, &
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NEVMEERANHEFETELIHATHO TO TXA,/LTD,dual HHFEEL T 7. 8,
12, b RHLE. EVEY MREETNEROER, TXA,/LTD,dual HH KR
R TXALERERVCEBRNO L), EREIVENEZDRERLEIENS, Rk
DL FEREEWE 2 RRIBEREFTS, FERFLVWIYITOWERER
DHI3BHDEEZTNS.

BHmNEEGEROEES
[EXWBR, ChIZE XX IVBEETIREERBL SN TR, bu RE¥ A (TXA), 0
Aaryxry LT, aR&x7722 (PG REDOTIXF R VBRAEDEDY IANVAT 4
I—Z—DHEBECESETIRENRBLEZLNDI LI CE o, HEERBELADOY I IV AT 4
I—R2—DBRFHEEELY S, BROY IANVAT 4 -2 —DERZEKBCHEHET 2ERMBLY
BB EBEECLRIEEL, HLLAA JONKELWMBEORMELEHY, UTORERE,

1) TXAFZBHRERONIC, TXARBERBRBEEFEALE®ICLTDEVIER%2E 4 54- (4- (4-
chlorobenzenesulfonamido) phenylmethyl) phenyl) butyric acid1)Z B L, dualiE#H E oD
Y—FeEmEREEL.

2) (D7 2= VEDRYICA IEZVIVVERETRLEWERKL, NT7 2V AD L WVTXA; dual
FHEEZRH L,

3) LTD.O#WERSEICLT, lO7 2= VEORYICTLVFAELBEAL, TXA/LTD, dual¥
MELZFEFEL, AHBRAOTXAXEBLTDEBRHENEL VBRTVWB I E2THLL,

4) HELEYONECREF A7 2 VRICRE, BORSTEYHCLTDHETRIERD X 9L
TXA/LTD, duali#EHnFEL2RHE L7,

PE, BROZIANAT A Z—Z—DEA%2HEET LI HBRLE L ICETNOT, TXA: dual
FEEERUTXA/LTD, dualEHiFEE2RHL, BELZHFH LV ES TOVRBENDEZRLI-HDT,
RENEE - I AR, FAREXEIEL (FE¥ WX CETIOLHELL,
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