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Synthesis of 2-, 4- and 5-(2-Alkylcarbamoyl-1-methylvinyl) -7-alkyloxybenzo[ bfurans
and their Leukotriene B, Receptor Antagonistic Activity
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Variable 7-carboxylpropoxy or (1-phenyl) ethoxybenzo [b] furan derivatives with (E)- and (Z)-2-alkylcarbamoyl-
1-methylvinyl groups at the 2-, 4-, and 5-positions were prepared to find novel and selective leukotriene B, (LTBg4)
receptor antagonists. (E)-2-(2-Diethylcarbamoyl-1-methylvinyl) -7- (1-phenylethoxy) benzo [b] furan (4v) showed
selective inhibition of the human BLT, receptor (hBLT,). On the other hand, (E)-2-acetyl-4- (2-diethylcarbamoyl-1-
methylvinyl) -7- (1-phenylethoxy) benzo [b] furan (7¢) inhibited both human BLT; receptor (hBLT;) and hBLT,. The
(E)-2- (2-diethylcarbamoyl-1-methylvinyl) group lay on approximately the same plane as the benzo[b]furan ring,
whereas the (E)-4- (2-diethylcarbamoyl-1-methylvinyl) group had a torsion angle (45.7°) from the benzo [b]furan ring
plane. However, the (Z)-(2-alkylcarbamoyl-1-methylvinyl) benzo [b] furans were inactive. The inhibitory activity de-
pended on the conformation of the 2-alkylcarbamoyl-1-methylvinyl groups.

Key words——leukotriene B, antagonist; BLT; 2-alkylcarbamoyl-1-methylvinyl groups; conformation; benzo [b]furan
1. EL&®IC HORHEIIFHLWREHZTIA TWSEEZA 6N,

Leukotriene B, (LTB,) 1%, 7% K> EICH*k
I ABEEMENEE Th 0 AR HE a5 E 2 5
7L TWwa. LL, LTB, O#EREA TR E ST
B, BEE YR ERLRIIEMRRBOTRIE, HE
DEREICEDEZEZLNTVD., FOED, Ak
LTB, 2B AL EWD, PIRIEREE U TOHKR
FHZHEL TARIN TSN, BRERICIEZE
S TR, 972D

UL UE4E, %2 @ LTB, &K TH % BLT, %
BRDRIZICHRAEI N, HinTro—2 T bRkl
EF BTz, 2720 T a8 LT LTBy Z &R
itEMmzE A WT, BhiRECAE, 728 g AER: o
G HNl, 230 g, 3 R, 3233 BT U<
FHUID AN DT S NIED, LTB, 2R

B 20T RFEEFET (T663-8179 P i H 1B L&
BT 11-68)
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AL, ERE 16 FHE H A E 2T 8 E D%
Bl Tkl 72D Th 5.

% ZT%#13, BLT, and/or BLT, Z &K HUE
£ % $5 17 L /= benzo [b ] furan #% &k D A Bk % 17
VW, N5 O LTBy B ARHEFEEZFHM L 2. &
DfEHR, BLT,, BLT, M=K, O3ERAE BLT,
ZRARLEIG %2 H 9 5% benzo [b] furan 7% & (K %
Rl &5, ZRREREL GO T
F A= 3 > EOBIZDWTHIR ZE/- D Tl
T 5.

2. Design

INETIZAEMREINTE - LTB, BRI LS
Y, EWEWEY VFEIVEET 2a8, T—7
IWiEGZER T 2bamickplans (Fig. 1). %
H, COXSIBEROIL T A—2a>&ED
BAMEMEY VFIkEw, T—FTIEEMED
b, A>T+ A= 3 UHPEE SN HMRERR
L&Y QRN EMEERBEME S L TR0
FLWEBZ, ROKODBTFTHAEEZERL .
LTB, 0% —HEiha, B _HES, OH Az
{3252 &I12KD, benzol[b]furan HHaEAHEL,
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I 5 LTB, DR WGHEEZ 3- WV ARF T OoRF

2 H: (O(CH,);COOH) && % 7-.
TR, o f- AEFANNEASINEOZEHET S
benzo [b] furan FFERDIBLE N ARG 289 2
ML TNnDE 48 ZOHFIZEDVWTERL
7= F& & D 2-alkylcarbamoyl-1-methylvinyl £:49:50 %
3-JVARF T ORFIHEE TAITHET % benzo
[b]furan BRD 2 fi, 47, 5SALITHEAL ZFHEHKRZE
FHA 2L, akzfrol (Fig. 2).

3. Benzo[b Jfuran FEEDEK

3-1. 2- (2-Alkylcarbamoyl-1-methylvinyl ) benzo
[b Jfuran FEEKD A K Benzo [b] furan & D
2 i ~ @ 2-alkylcarbamoyl-1-methylvinyl £ @ & A
13, 7 EFILHEHIZX T % Horner-Wadsworth-Em-
mons (HWE) [Nt O it 2 #at L 7= (Scheme
D.

—Ji, EES

COQH

AKX,

ZK-158252 3 3)

OH
¥

wog (L 1)
S

CP-105696 3

»

N COOH
N"NH HO
N\
HyC CHs CoHs

LY-255283 3 30

HO, ,~CcoRr
c=c _Q OH

1, 3-Disubstituted cyclohexane 39

(CHg),CH3 COOH
o\/\/o O\©

LY-293111°™

Structures of Reported LTB, Receptor Antagonists

2-Acetyl-7-hydroxybenzo [b ] furan (la—¢) @ 7
PKEEFEITH LT, A7 IVFINTA RERN
TT7IVFIMEZITY, ST 57 IVF IV A F 4K
Qa—q) Z%H7/-. T8 5 2a,¢c—e,g—j,n, p, q %,
NaH FfEFHRAR /7 I R Ba—g)¥ 2 HWNT
HWE Kb Z{TWHMEEM TdH % 2 fi7iT 2-alkyl-
carbamoyl-1-methylvinyl £ %% 9 % benzo [b] furan
HEK (da—z, o) B157=.

ft&aw 4%, ER, ZEROREGMEL THS N
o, INGEATLIZOINT T T 4 —THEEL,
NMR, Nuclear Overhauser Enhancement (NOE) %
AWTHEZRE L7z (Fig. 3). NOEIZHBWT,
(E)-4 TlZ, EZJVE E® CH; & benzo[b] furan
D3O H & ORI DA NOE MBI X 1,
(Z)-4 T, EZJ)LE F® CH; 1%, benzo[b]furan
D3IMOH, EZJEEOH &EORIZESHIZ NOE
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1a:R'=R%=H

1b : R'=Br, R%H E’ 455

b:R-on R \ COCH;  (C2HsO)POCH,CONR'R

3a-3g
| R* R®
13 - 1C 3a| CoHs CoHs
5" Slaoy
- 869 3¢|H
KoCO3 / acetone l 39 = 86% 3::: H CzH;(a- 4- O%H 3)
CHoCHCoHa(3-, 4-OCHg) 1
R! R’ 5 -CH;CH;OCH;CH;- R
(C2H50)2POCHCO0CHs \ 3g| H  CH,CO0C:Hs \ s
\ CH(CH3)=CHCOOCpHs ~—— COCH; , C(CH3)=CHCONR'R
R? NaH / THF R2 0 NaH / THF R -
3
R® 49 - 84% OR 24 - 96% OR (E] D4a-4
(E!2)-5a-5h 2a-2p Y
5a: R'=R%=H, R°=CH 4a : R'=R?%=H, R®=(CH,);COQC,Hs, R*=R%=C,Hs
5:,R1=R1=H R3=(C: L CO0CH 2a: R'=R%H, R*=CH, 4b 1 R'=R?=H, R*=(CHy)3CO0C,Hs, R*=H, RP=CH,(3-0C! M)
. ' AN 2b: R'=R%=H, R*=CH,CO0CH; b : R'=R%=H, R3=(CH,}5COOH, R*=H, RO=CgH4(3-OCHs)

5¢ : R'=R?=H, R®=CH(CH,),

5d : R'=R%=H, R*=CH(CqHs),

5e : R'=Br, R%=H, R%=(CH_);CO0C,Hs

5f : R'=Br, R%=H, R®*=CH(CgHs),

59 : R'=80;NHC,Hs, R’=H, R*=CH,CO0C,Hs
5h : R'=R%=Br, R*=(CH,)3C00C,Hs

iELEShaly Rl Rep gl
RKEBIT

G(CH3)=CHCONR®R*

v b
1.7 \2 _ 203 e
R mc(CHs) CHOONR'R® 1 ] A

0]
I

C(CH3)=CHCONRR*
5

Designed Benzo [b] furan Compounds (I, II, III) and Possible Conformers (A, B) of LTB,

2¢ : R'=R%=H, R®=(CH)3CO0C,Hs

2d : R'=R?=H, R®%CH(CH;);
26 : R'=R%=H, R®=CH(CgHs)2

2f: R'=R%=H, R®=(CH,):Cl

2g : R'=SO,NHC,Hs, R%=H, R*=CH,CO0C;H; ~—
2h : R'=SO,NHC,Hs, R%=H, R*=(CH)3C00CHs ~<—
2i : R'=SO,NH(CH,),CeH3(3-, 4- OCH,),

H, R%=(CH,);Cl

2j : R"=Br, R%=H, R®=(CH,);COOC,Hs
2k : R'=Br, R?=H, R*=CH(CH3)CgHs5
Br, R%=H, R= CHZCO—Q
2m : R'=Br, R%H, R®CH(CgHs), ©

2n : R'=Br, R%=H, R®*=(CH,);N(CH3),
20 : R"=Br, R%=H, R®*=(CH,);Cl

2p : R'=R?=Br, R*=(CH_)sCOOC,H;
2q : R'=R?=H, R®*=CH(CH,)C¢H5

Y

Y
°

Py
& =

Scheme 1

EoILE ED CHs 13, EfR, Z
370 H [ & @ NOE FHEI A @ E X N7

ZEMS, 2D E =)V AT benzo [b] furan @ 2 {if,

3RO EHEESE s-trans THBEPREL =,
2, fkama o (E)-

R%=H, R*=(CH,)3CO0C,Hs, R*=H, R®=C4H4(4-OCHs)

, R*=CH,CH,OCH,CH,=R®
H R3 CH(CHa)p, R*=R®=C,Hg

H, R3%=CH(CgHs), R*=R%=C,Hs

H, R®%=CH(CgHs), R*=H, RO=CqH,(3-OCHj)

:R'=R
j : R'=R%=H, R®%=CH(CgHs),, R*=H, RS=CgH,(4-OCHj)

: R'=R%=H, R%CH(CgHs)y, R*=H, R%=CgHy(3-, 4-OCHj)

: R'=R?=H, R®=CH(C¢Hs)a, R*=H, R%=(CH,),CgHs(3-, 4-OCH3)

: R'=R%=H, R®=CH(CgHs)p, R*=CH,CH,0CH,CH,=R®

: R'=Br, R%=H, R%=(CH,),C00C,Hs, R*=R®=C,Hs

*: R'=Br, R%=H, R%=(CH,)sCOOH, R*=R®=C,Hs <:I

: R'=Br, R%=H, R%=(CH3)oN(CHa)z, R*=H, R®=CgH(3-OCHS3)
: R'=80,NHC,Hs, R%=H, R®%=CH,CO0C,Hs, R*=R%=C,Hg

: R'=80,NHC,Hs, R%=H, R*=(CHy)sCOOC,Hs, R*=R%=C,Hs
: R'=80,NH(CHy),CqHs(3-, 4-OCHs), R%=H, R®=(CH,)sCl, R*=R%=C,H5
: R'=80,NH(CH,),CeH'a(3-, 4-OCHg), R%=H, R3=(CH,);Cl,

R*=H, R%=CgH"4(3-OCHj)

: R'=R%=Br, R®=(CH,);COOC,Hs, R*=R®=C,Hj

: R'=R?*=H, R® (cHQ):cooczH5 R*=H, R5—CH2000C2H5
rR'=

:R'=l

R?=Br, R®=(CH,);COOH, R*=] 5
R’=H, R*=CH(CH3)CqHs, R*=R® —C2H5

:R‘— 2=H, RP=CH(CH3)CgHs, R*=H, R%=CgH,(3-OCH3)
=H, R3=CH(CH;)CgHs, R*=H, R®=CgH,(4-OCHj)
H, R°=CH(CH3)CgHs, R*=CH,CH,0OCH,CH,=R®

R%=H, R®=(CH,)3COOC,H5, R*=H, R%=(CH,);CgHa(3-, 4-OCHS3
! : R'=R%=H, R®=(CH,)3CO0H, R*=H, R®=(CH,);CgHy(3-, 4-OCHz)

: =H, R3*=CH(CHy)CgHs, R*=H, R3=(CH,),CgHy(3-, 4-OCHs)
: R'=R%=H, R®*=CH,, R*=CH,CH,0CH,CH,=R®

/4

(Z) -2- (2-alkylcarbamoyl-1-

methylvinyl) %t ® benzo [b] furan T IZ 53 5 43
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U %, MM2 (CambrigeSoft, Chem 3D 5.0) %
AWTEHLEZEZA, ENRTIZ0—4°, ZAKTIZ
2521 THBEVSHRZER. TNLDFERZE
WRT 2720, (E)-do D X fks T 2470, 2
fif. @ 2-alkylcarbamoyl-1-methylvinyl 2 ® — FE {5 &
1%, benzo [b]furan EEIZHK L T 6.9° D HEIZIFEE
52 EzEHoNELRE (Fig.4).2 20 &M
5, {t&¥ (E)-4 ® 2 {1 @ 2-alkylcarbamoyl-1-
methylvinyl £ — E#% &1 benzo [b] furan i &
XA —Fm EICEET D EREL .

HWE ISICE DGR LIt 4 D, ER, Z
ROERZRE Lz (Tablel), HHEEL T
NaH z /=486, ERPEMICAERL 2 (E-
selectivity: 51—100%). LU, 2T+ 27 I R
HEHTHILEY (A4q—s) TIX ERBREDOEK TN
H 5T (E-selectivity: 11—34%) . 51,55 FIRME: %
W50, HHEELTNaH OO DIZ LICL, 1,
8-diazabicyclo [5.4.0] undec-7-ene (DBU) % /=
LZA, HTOERREDM ENASNTZ. (4a,c,
e, h—m, E selectivity: 67—100%) 557 ;R AHK J 7 3

(E)-4a NOE correlation 2)-40

Fig. 3. Structures of (E)- and (Z)-4a, and NOE Correla-
tions

(E)-4u

R Q) ofRbDIZPIZFINKAR /BT F
JL38-60 % i T NaH X3 LiCl/DBU e T it
EATo =N, AR EKRDNEMICTERL &
(Scheme 1, 5a—h).

3-2. 4- (2-Alkylcarbamoyl-1-methylvinyl ) benzo
[bIfuran FEEXD AR JKIZ, benzo [b] furan
HH D 4 L\ D 2-alkylcarbamoyl-1-methylvinyl %t
DHEANZ, HEBENOT O ET IV EAWE
Heck [0 D iz Z Mt U7z (Scheme 2).

2-Acetyl-7-hydroxybenzo [ b ] furan (1a)®? % |
NBS Z W T 4 Lz EZRWIZT7 O LEL, 4710
R (D) 2G5k INS5DTKEEZTIVF
IMEL 727 IV FIIVFF AR 2—m, 0) Z, Fifg/\
9L (I, MY -0o- NUIKRZXT 12, MY
IFIVTY I > ZHWT Heck GSHTR, 7ok
72 R (6a—e) ZRIGSHE, EZERHIT 471
2-alkylcarbamoyl-1-methylvinyl 3 % & 9 % benzo
[b]furan #EK ((E)-Ta—o0) Z5/=. 2- T F
VIR ((E)-Ta) 13X SITHEBRICHEM L /G %
£35% (E)-8a, b \EE N,

ZOXSICLTHAKLZ 4 MiEHAE ((E)-T) @
Wiz, NOEZHW THELZ, EZIVELED
CH; 1%, benzo[blfuran ® 3O H, SO H & D
iz, & HITNOE MBI A 5N, 2 @&k ((E)
-4) W3R EEERL (Fig. 5). Z0EWN
KOWTHET 27201,
methylvinyl 2D I > 7+ A —2 3 2 IZDWNWT,
MM2, Dreiding Stereomodels (BUCHI %) 7% W
THFLAEEZ A, 4IORELEZIVILRFEHMO
BRI, EZ)VHEE 36, 5L H & DOViRkEE

2-alkylcarbamoyl-1-

(E)-Ti

Fig. 4. X-Ray Structures of (E)-4a and 7i
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Table 1. Isomeric Ratio of 2-(2-Alkylcarbamoyl-1-methyl-
vinyl) benzo [b] furans (4) and 2-(2-Ethoxycarbo-1-
methylvinyl) benzo [b] furans (5)

Base

Compd NaH LiCl/DBU

E/Z ratio® Yield (%) E/Z ratio® Yield (%)

d4a  74:26 71.5 71:29 50.9
4b  77:23 81.6
¢ 72:28 96.9 7723 49.8
4d  81:19 87.2
de 78:22 87.2 82:18 74.5
4t 68:32 37.6
4g  72:28 76.5
4h  62:38 79.1 64 : 36 50.9
4 76 : 24 70.0 83:17 46.5
4 71:29 80.7 82:18 42.0
4k 80:20 75.3 84: 16 89.7
4 61 : 39 64.5 73:27 41.5
4m  54:46 82.6 67 : 33 18.6
4n  72:28 90.0
40  81:19 57.0
d4p  69:31 25.6
4q 22:78 53.0
4r 11:89 47.0
4s 34 : 66 52.0
4t 72125 355
4u  75:250 10.8
v 64:36 64.4
4w 80:20 54.0
4x  64:36 17.8
4y  70:30 55.4
4z 60 : 40 90.9
4o 57:43 71.5
52 E=100 68.5
5b 64:36 52.0
5c  64:36 65.9
5  62:38 75.1 E=100 81.7
5S¢  E=100 52.0
58 71:29 84.0 E=100 53.6
5¢  51:49 49.4
5h  70:30 51.9

a) The ratio was determined using the signal intensity of the olefinic
methyl group (E=2.3 ppm, Z=2.2 ppm) or olefinic proton (E=6.9 ppm,
Z =6.0 ppm) in 'H-NMR. b) The ratio was determined by HPLC.

ENDL-DICRNETHDEEZON. (E)-TE
K DK G &2 9 % B-chloro-g- (2,4,6-trimethyl-3-
bromophenyl) -a-methylacrylic acid (IV), 8 o-(8, 8-
dimethyl-c-isopropylvinyl ) phenyltrimethylammoni-
um iodide (V)®IZBNWTIL, 7 rxZI)ViRFRTF &
E ViR T O B B EERSEARREIC K D HE

ENZOTAFAEGYERD, WYBHET S
LETHEETES LMEEINTWS (Fig. 5).
DZEME, (E)TIZBVWTH, 4fRFELEZIL
RAIE RO HBEERD, 3462, SALH &DOROIE
EKEZFICXOEESN, P TFAFEWE L TERE
THIENEZONE., TOZEEHREFTT S0,
TALCAFREE 726925 7-(1- 72 Z)V T b F
) 4k ((E)-Te—g) Z&ML, 'H-NMR 21T
PV ATUVAR—DEEERELEDN, VT AT
IR 3R INBN . ZOREERENS, (E)-T
D 4 fLRFFRT &)V BT O H H[EEE DB
EL, DFAFERKT BT TRWEEZS
Nz, Bo<, 4o NVEE3f, SEHED
HRON T TRABRWED EREDNS, IhoDl
Ems, (E)TOMEZRET 5720, (E)-Ti®
X Bk LR 2 Ty, 4 i @ 2-alkylcarbamoyl-1-
methylvinyl & O —H #5113, benzo [b] furan E[H
KLU TA.TOAEICHEET DI Lz ohel
7z (Fig. 4). "2 o 4 fLiE R ((E)-T) 1IZDOWT
HMM2 z N THRE L& Z A, AaUnfAid 38.8
—471.9° LHEHENZ. ZoENSEAZSND (E)
1D T+ A= a&, kit NOE MHEIRE I
K<—=HKLE Eo&kSiz, (E)-4D 21D 2-
alkylcarbamoyl-1-methylviny &3 benzo [b] furan &
EEF—FHICEET DDLU T, (E)-TD44L
@ 2-alkylcarbamoyl-1-methylvinyl £:13, benzo [b]
furan “ETH & 46° DA FEITTEET D &0 D KN
A BN 7. 2-Alkylcarbamoyl-1-methylvinyl i3
EHRMEICE ST, BB UNATHEET S
EMHS MM ETRS T,

3-3. 5- (2-Alkylcarbamoyl-1-methylvinyl ) benzo
[b]furan FEAEDERK 5§72 2-alkylcarbamoyl-
1-methylvinyl % %75 9 % benzo [b] furan #%E (KD
AL, 4 fESADEE & FRIC Heck k% M
WTTro 7 (Scheme 3).

fE&W (9,569 10°) K U & pk L 7z 5-bromobenzo
[b]furan K (11la—¢) IZHL T/ O 7 I R
(6a—c) % W T Heck K Z T\, 5 {LIT 2-
alkylcarbamoyl-1-methylvinyl 3 % % 9% benzo [b]
furan FEAK ((E)-12a—d, g, h) 25k, 2- 7t
FIUR ((E)-12¢) 13, & 5IiC HWE )i Z it U
(E)-12¢ 213, W\ TH/KDEEITN (E)-12f %
7z,
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o]
2RRN" N,
6a - 6e
| R2 R® ||q2 CaHs
6a|CoHs  C,Hs N _N
N} ~
6b | H CHCH;GCgHa(3-, 4-OCH3) OC” "R OC” “C,Hs
Br 6¢ | -CHaCH20OCH,CHy- H3C _~ H HsC "
| e e 1
e | - - =
N COCH; 2 226 Ts M T T2 N COCHj3 T 9 C(CH3)=CHCOOR
(o} (CH3COO),Pd o a ,
1 (CHaCaHa)sP R’ O(CH,)3COOR
OR (C2Hs)N 0 69% (CHa)s
2j - 2m, 20 16 - 49% (E)-7a-To (E)-8a, -8b
7a : R'=(CH2)sCOOCzHs, R’=R“=02rz 8a: R:=RZ=C2H5 NaOH / C;HsOH
7b : R'=(CH,)3COOH, R?=R%=C,H5 8b : R'=R“=H
7¢ : R'=CH(CH3)CgHs, R?%=R3=C,Hs
7d : R'=CH(CH3)CgHs, R%=H, R®=CH,CH,CgHa(3-, 4-OCHz)
7e : R'=CH(CH3)CgHs, R?=CH,CH,N(CH,CgH5)CH2CHo=R?
7f : R'=CH(CH3)CgHs, R%=CH,CH,N(CgHs)CH,CH,=R?
7g : R'=CH(CH3)CgHs, R?=CH,CH;0CH,CH,=R®
7h :R'=CH,C , R%=R3=C;H;
7i :R'=CH(CgHs), R%=R%=C,Hs
7i :R'=CH(CgHs)z, R%=CHyCH20CH,CH,=R®
7k : R'=CH(CgHs)2, R%=H, R3=CH,CH,CgHs(3-, 4-OCH3)
71 : R'=CH(CgHs)2,CH2CH2N(CHyC6Hs)CHoCH;
7m : R'=CH(CgHs)2, R%=CH,CH,N(CgHs)CH2CH,=R®
7n : R'=(CHp)sCl, R%=R%=C,Hs
70 : R'=(CHp)3SCqH4(4-Cl), R?=R%*=C,H5 j
Scheme 2
CHs
CH,
/
COOH  (HiClHC Ay,
H3C CH3 @ 3 @
N(CHz)3 «I
Br
CHs3
NOE correlation 1v A%

(E)-Ti

Fig. 5. NOE Correlation and Structure of (E)-7i, and Structure of Molecular Dissymmetrical B-Chloro-g-(2,4,6-trimethyl-3-
bromophenyl) -c-methylarylic Acid (IV) and o- (8, S-Dimethyl-a-isopropylvinyl) phenyltrimethylammonium Iodide (V)

NS O Z, NMR, NOE %2 H W THiEL
7=. (E)-12® NOE IBWT, EZJLH Ed CH,
EHIE, &BIT4fL, 647 HIZINOEAMEHZRL,
4 frEHR ((E)-T) O6 CFkOZEEZ/RL .
MM2 IZ XD &5 IZkE 217w, 5 L0 2-alkylear-
bamoyl-1-methylvinyl %t & benzo [b] furan EH & @
AT 313389 RN, AT OAMIE=
DFEIZEL D, (E)-12 E[E4kIZ benzo [b] furan @
5 fiL 12 2-alkylcarbamoyl-1-methylvinyl % %2 G 9 %
2- (4-cyanobenzoyl) -3- (Z) - (2-cyano-3-hydroxybut-

2-enonyl) amino-5- (E) - (2-diethylcarbamoyl-1-meth-
ylvinyl) benzo [b ] furan @ 2-alkylcarbamoyl-1-meth-
ylvinyl % & benzo [b] furan SETH & D A 1L 33.5°49
ERESNTNS., INS5ORRNS, (E)-1212
BlF5 5D (E)-2-alkylcarbamoyl-1-methylvinyl
Eb4fiEfk ((E)-7) 56 EFBRIZ, benzo
(D] furan S & Rl —FEHICIEHFEELEWEE XS
NDM, 4MOGE &L TR REEN DI
W, QUNANVNSWEEREDN S,
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4 3
R R
o) \N
c
R? RN ch,  OC 5
Br: CHO XCH,R' Br- R
\C[ \ R’ 6a - 6¢c HC
OH K,CO3 o (CH3COO),Pd 3 MR
CH3COC,Hs (CH3CgH4)aP 0
(CoHs)N
9 11 (E)-12
. pl_
a:R =COCH, 12a : R'=COCHa, R2=NHCOCH,CgH4(4-OCHs),
R?=NHCOCH,CgH4(4-OCHs) RO=Ré=CH
. R'=COCHg, R2=H G
11b.R1 s R™= 12b : R'=COCH3, R%=NHCOCH,CgHy(4-OCHj),
11¢ : R'=COCgHs5, R2=H RO=(CHy)pO(CHa),=R*
12¢ R:=COCH3. R§=H, R§=(CH2320(CH2)2=R4
NH, 12d : R'=COCH3, R%=H, R3=H, R*=(CH,)2C¢H3(3, 4-OCHj);
Br: { H3CO-{7)-CHZCOC! 126 : R'=C(CH3)=CHCOOC,Hs, R2=H, R3=(CHy);0(CHy);=R* ——
g COCH3 12f :R'=C{CH3)=CHCOOH, R?=H, R®=(CHy),O(CH,),=R*
THF 12g : R'=COCgHs, R%=H, R3=(CH,),0(CH,),=R*
10 12h :R'=COCgHs, R%=H, R®=H, R*=(CH,),CgH3(3, 4-OCHs),
Scheme 3
4500 -
2 |
2 4000 b LT - T
£ Ll T T lL
w
o]
2 3500 | l 1559 l
= l 1870 17.19
B
S 3000 | _|—_26-8‘>
a 3179
?é 130.6 ) l -
3 2500 | o377
(2]
m
2 2000
o
[«
g 1500
s L
g
<
1000 |
962 928
500 x 9969 98.4 % 99.19 E
0 [ = — |l| )
Spon Cont 0.1 1 10 1001000 0.1 1 101001000 0.1 1 10 1001000 0.1 1 10 1001000 (aM)
(E)-4c (E)-4b' (E)-4f (E)-Tc
Compound

Fig. 6.

Effect of (E)-4¢, (E)-4b’, (E)-4f, (E)-7¢ on LTBsinduced TXB, Release from Bronchoalveolar Eosinophils Harvested

from Sephadex G-200-treated with Guinea Pigs (mean+S.E., n=3)
(E)-4c, (E)-4b’, (E)-4f, (E)-Tc was added 5 min before eosinophil stimulation by LTB, (100 nwm) . Statistically significant differences from the control are indi-

cated (*p<C0.05, ***p< 0.001, Bonferroni’s multiple test). Spon: Spontaneous, Co:

4. EBEEMOFE®

&% U7z benzo [b] furan (KD LTB, 2 &I
X9 % antagonist {& P DIRE 2175 7z.

DIz, BIVEY MOKEZ KON K D B
UKL U 7= Es Bk 2, LTB, TR L 7ZBIC8 =i
23N TXB, EHIC KT TLa DB a it L
7= (Table 2).67 (E)-4b’, ¢, d, f, g, (Z)-4g, (E)-4n,
n’, o, u, (E)-7c, g, i, (E)-8b 13 100 uM DPEREIZH

nt: Control, a) Inhibition (%).

WTTERIT TXB, iz JIfl L7z, RIiZ, 100 um
THEFENZD 5N ZN5 DILEWZ 1 uM, 10
oM ORFICBVWTHiZ{To>72 &2 5, (E)-4b',
e, f, (E)-Te NIHEWEMRZRLZ. IS 41LEW
1% 0.1 nM—1 uM DEEITHWNT, BEKFRNHE
EHiEMER U7z (Fig. 6). &bMWHEEMEZR
L7z (E)-4cid, 1uMm OBEEIZBNWTIZIFELRI
TXB, fFfEZIHE L, 100nM 2B W T 96.2%, 10
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Table 2. LTB, Antagonistic Activity (Ratio of Amount of
TXB, Released against Control (%))

Concentration
Compd?
100 um 1 um? 10 nm?

4b’ 0.2 0.3 47.9
4c 0.1 0.2 77.8
4d 2.7 40.9 57.1
4e 45.8

4f 0.5 0.3 48.6
4g 0.2 56.6 90.1
(Z)-4g 0.3 84.5 94.1
4h 16.0

4i 91.8

4j 118.6

4k 115.4

(Z) -4k 115.4

41 127.3

4m 112.4

(Z)-4m 14.1

4n 1.4 64.7 87.2
4n’ 0.07 44.9 96.3
40 n.d.o 60.7 93.1
(2)-4q 54.0

4r 39.0

(Z)-4r 60.7

4u 0.2 69.1 97.4
7a 45.0

Tc 0.8 3.7 89.1
7d 41.9

Te 23.7

7f 81.7

7g 1.0 65.9 96.3
7h 32.1

Ti n.d.o 16.2 83.6
7§ 10.2

7k 105.2

i 122.0

Tm 39.1

8a 101.3

8b 6.1 77.8 97.4
12a 56.7

12b 113.9

a) Compounds without indication of (Z) are (E)-isomers. b) Four-
teen potent compounds were further evaluated at concentrations of 1 um
and 10 nMm. ¢) n.d.: no TXB, release was detected.

nM 2B W T 26.8% D TXB, fEHEEHIHl % 5 L 7=,
(E)-4b’, f, (E)-Tc b/ 1uM OREEIZPNVWTIX
T SE 2T TXB, ifEHE 2 #I6 L 7243, 100 nM 12350
T, (E)-4c I3 Mmoo 7z, ZOFHIZEL D,
(E)-4, (E)-713 LTB, fk 71 TXB, jE#E 2= M9 2

TR E N0, SALEHATH 2{LEY (E)
12 I2BNT, HEEMERIZED 5NN . 4

RIZ, BLT,, BLT, Z &R ZERAYBHEFNE MR O
7z, BLT,, BLT, © Bl FHE ML TH 5
CHO-hBLT; (hBLT,;), CHO-hBLT, (hBLT,) % f
W/ LTBy (K GEE AL 2 L ERROSITHRT % B
TEME DR 21T > 72, 209 1512, 10 um DIREIT
BWT2{r&EHA ((E)-4a,b',c,d,d’,e,f,g,n',u,
v, W,y,2, (Z)-4a,v), 7 fLEHAK ((E)-Ta,c,d,g,i,
i, n, (E)-8b), 5{i@EH#ifk ((E)-12¢) ZFAfiL 7z
(Table 3). 2 fLEHATHS (E)-4a,b’,d,d,e,f,
g, v, yi&, hBLT; &0 % hBLT, ® /)L L i
Z o) < 9 S AR S, hBLT, IZBWT
70% LA DIV MEREMGIER 2R Uiz, L
U, (Z)-4a,viX, 510 LEEEIITHIZHRITRD
SNEInoTz. —h, AMEREKTSH S (E)-Tc i3,
hBLT;, hBLT, i ZRICH L TERW IV T L
HEMIHIER 2R U7z,

I BT, N5 OZAMRERME SIREKAFEITD
WY 5720, s [HE) EENRD sz
(E)-d4a, b, d, £, v, y, (E)-Tc 12D\ T, 1nM—10
uM DRI BV THETEE DRl 217> 7= (Table
4). (E)-2-(2-Alkylcarbamoyl-1-methylvinyl) k&
Y ((E)-4a, b', d, f, v, y) 7% hBLT, ERAYZHE
EEZRUZ, ZOHRTHROBOHBEENED S
N7 (E)-4vi¥, hBLT, &0 & hBLT, #i < fHE
LU, hBLT, iZB W TGN TSH 5 ZK-158252
KO BNV LEEEIGIER 2R U2, —2,
(E) -4- (2-alkylcarbamoyl-1-methylvinyl) {t &%) ((E)
-7¢) & hBLT,, hBLT, Mj3Z #4125 L T )b
20 LB RIER R 5z (Fig. 7).

2-Alkylcarbamoyl-1-methylvinyl X O #3& &, [H
EEEOREICDWTHRE L. €5 RITBILRIL
J I, PIFINEERET HEMTRNHEFEEE
BL, ZNHOHRTEIZ, 7fiLic1-7z=)VT b
F, XE3- IR FTORFIEEET S
aPE, S SITHEEEN M BT SN 5
z.

& 512, hBLTy, hBLT, Z &K ZER M & 2-alkyl-
carbamoyl-1-methylvinyl £t @ 37 & /) 7z #% 1& o BH 8
IZDWTHE L. SEIT/R LU 7= NOE HHBERE R &
D, (E)-4 ® 2 {L® 2-alkylcarbamoyl-1-methylvinyl
He /% benzo [b] furan & IFIF[E —FHICEFELET 2D
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Table 3. Inhibition of Calcium Mobilization in CHO-hBLT; (E)4v
and CHO-hBLT, Cell at 300 nm LTB, 120
" (E)-4v-BLT1
Inhibition (%) 100 s (E)-4v-BLT2
Compd? (10 uM) 9
CHO-hBLT; CHO-hBLT, ; 80
4a 21.9 88.1 § 60
(X}
4o 35.8 717 £ 4
a) [&]
4c 1.7 6.6 204 I
4d 41.3 89.3 *k
’ [: L L) L L) | L]
4d 16.5 71.8 T 1 3 I I 3
de 22.1 83.9 Concentration (M)
4f 24.1 72.1
4g 9.0 70.2
4’ 7.4 4.1 (E}'?C a)
4u 7.0 34.6 120-
4v 69.9 com.?” " Tc-BLTT
4w n.i.9 5.0 e 4 T7eBLT2
dy 53.0 84.5 § 80-
w
4z 8.6 53.6 E 60-
(2)-4a 9.2 34.4 5
2)-4v 8.49 10.89 s 4
Ta 8.1 33.3 20+
Te? 92.6 92.8 0
L] L) L L] Ll 1
7d 10.8 29.7 -10 -9 -8 -7 -6 -5 -4
Tg 8.4 21.0 Concentration (M)
Ti 12.6 9.3
% 20.9 53.8
Tn 19.2 33.3 ZK158252
8h 5.7 4.4 120+
12¢ 8.0 48 100 ZK158252-BLT1
4 ZK158252-BLT2
7K1582529 92.3 92.7
7K1582520 56.6 61.3 801

a) Concentration of LTB,4: 100 nm. b) Calcium mobilization was com-
pletely inhibited. ¢) Not inhibited. d) Concentration of (Z)-4v: 5 um. e)

Compounds without indication of (Z) are (E)-isomers.

Table 4. ICs, for CHO-hBLT, and CHO-hBLT,

ICso (um)
Compd
CHO-hBLT, CHO-hBLT,
(E)-4a? — 4.84
(E)-4d9 — 1.78
(E)-4y? >10-3 7.97
(E) -4v® 2.88 0.68
7K1582529 1.70 1.18
(E)-4b’» >10-3 6.41
(E) -4f> >10-3 0.83
(E)-1c¢ 0.42 0.48
7K158252» 0.054 0.031

a) Stimulated by LTB, at 300 nm. b) Stimulated by LTB, at 100 nm.

Ca increase (%)
a2 @
T

204

e L]

L]
-10 -9 -8 -7 6 -5 -4
Concentration (M)

Fig. 7. Effect of (E)-4v, (E)-7¢, ZK158252 on Calcium
Mobilization by LTB, (300 nm) in CHO-hBLT, and CHO-
hBLT, Cells (mean+S.D., n=3, 4)

a) Stimulated by LTB,4 at 100 nMm. **p<{0.001 (two-way ANOVA).

WL T, (E)-T® 4 {if® 2-alkylcarbamoyl-1-meth-
ylvinyl £V, benzo [b] furan SETH &K 46° D £ E 1T
FIET D ENHRINTWS, 2 (EHA (E)-
4) 7V hBLT, Z#RAYZHET 2DITHL T, 44
Bk ((E)-7) %Y hBLT,, hBLT, ilj 5 &Kk % &
T 52 &5, 2-alkylcarbamoyl-1-methylvinyl A @
NARHY TSR IE DIE WD Z AR OEREICE G T % &
ZAoN5. BERMEICERTZ23> 74+ A— 3



872

Vol. 125 (2005)

> DA 2 FEDZFARNDEIS > 2 IR EZ R L
=&, RIFEALFEIE EEREWNERTH 5.

HOHEEEZRL 2 ((E)-4a, b, d, £, v, y, (E)
-7¢) 1% cysteinyl leukotriene ZZ&KIZ D W THPIE
DRI 217> 7273, #EPUEMHEISERD s 7sh -
z. LIn->T, InsbaWid LTB, A MER
HICENTWS EEZENS. 51T, Zhsofk
BYD IV L EHENHNEVE A IR B R
LD TIERBNWI EZiERT BDIT, ATP {KfF
PEFIV 20 LEBEIT W T R 2 3 m L 7=, 10

ZBWTIE, WV AR DD T IR

@bhtﬁ,umyhmfmﬂwm I 5N
Mmofz. LMo T, MilmhiERT 21w
LBEEEINE Tl AW 2 &SRR S 7z,

5. &hYIC

LTB, AR HUEME Z 51 U 72 benzo [b] furan
FHEARDOERZITY, W LTB, AR HEE M 2
BI2bamae Rz, 351, Insalkibs
WO 7+ A—3 3 >h, hBLTy, hBLT, &k
FHEEMEOZEREEEET S ENHS M ETRS
. BOBWHEEEZRLZ (E)4dv, -Tcld, £
NZFN 2/ XL 4 LI Fl—D (E) - (2-diethylcar-
bamoyl-1-methylvinyl) J Z £ 5, W{L&EY & HIT
TR - 7o)V T hFHEEZRALTNHS, L
Mo T, (E)-(2-diethylcarbamoyl-1-methylvinyl)

DEMAEDORZDITGERT 23> T+ A -3
> DFENYhBLT,, hBLT, 52754 % P BH 29E M 12 B
HLTW2EEZZIENTES. (E)-(2-Diethyl-
carbamoyl-1-methylvinyl) 303> 7 A—32 3>
& hBLT,, hBLT, 2 & A R R A ETEE DO BIFRIC
WTEHIIBMET S0, (E)- (2-d1ethylcar—
bamoyl-1-methylvinyl) DI > 7+ A—3 3 >N
il fl X 3 7= ¥ #1172 benzo [b] furan % K % 5k
U, BEFEEOHEZHED TS,

B ARORTICHLD TfREE T
B0 F U 72U 14T RFE IR RO RE BRI
FOREHBAL EFET. XBERBEHTZITo T
7272 & R U nUB R R A KR EEBR, IR IEST
Bh#I%, LTB, B EFEENE 2 THE N
E R U iER R A B, &8 /B
%, BLTy, BLT, ZAKRHFIEMEZRE L TWE
& R LI HAIRFR AR E R RR T B £

RITEBM N UET. AFFEE, BITRELTR
FEEMIEAME TEBITBNTITONZDHDOTH
D, ZREBZHNENEEE LAY v T, BT
B, R, EFEOS AITE# N LR
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