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Research progress of leukotriene B, receptor antagonists

ZHAO Tian-tian, SHEN Long-ying, PAN Xian-dao’

(Institute of Materia Medica, Chinese Academy of Medical Sciences and Peking Union Medical College, Beijing 100050, China)

Abstract: Leukotriene B, (LTB,) is a proinflammatory lipid mediator that is synthesized by a number of
inflammatory cells. Binding of LTB, to its receptor leukotriene B, receptor 1 (BLT1) can migrate neutrophils and
macrophages to inflammatory sites through chemotaxis and up-regulation of adhesion molecules. Many researches
have shown that LTB,-BLT1 axis is related to the occurrence of autoimmune disorders and other inflammatory
diseases. Receptor antagonists of LTB, are thus expected to be useful therapeutics for these diseases. In this review,
we briefly describe the biological function of LTB, and summarize the preclinical and clinical developments of

LTB, receptor antagonists.
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Figure 1 The structure of leukotriene B, (LTB,) (1)

Wk F Y 2022-05-18; &[5 H H: 2022-06-14.

FEGWH: P EE» R AR E Y SRR AN TREBAE 2021-1-
12M-028).

*JHHAEH Tel: 86-10-63166764, E-mail: xdp@imm.ac.cn

DOI: 10.16438/j.0513-4870.2022-0602

B R, 7 5-LOE R, S A A A3 2 5- 32 it 4
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PGH,), % & 7E & Fi e S5 14 11 51 R 2R A OB AE T R 7™
AR SRR B IR 2R, B B e A R R B O AR



- 3134 - %% % Acta Pharmaceutica Sinica 2022, 57(10): 3133 3145

AA (2)
5-LO ' COX

OOH fo) “Ne=""COo0oH
o USIT

OOH
PGG, (4)

¢ Peroxidase

(@)
- (o} Y

5-HPETE (3)

¢ Dehydrase

LTA, (5) OH
PGH, (6)
¢ Hydrolase
OH OH
o e I _~_COOH
X
LTB, (1)

Figure 2 Overview of the arachidonic acid (AA) metabolism
pathways

F2 4t A, (thromboxane A,, TXA,)".

4k &5 A P 4% 24 (non-steroidal anti-inflammatory
drugs, NSAIDs) £ % ) #8 p5 B A cOXM, {H b 264k &
YA BRI, ki P NSAIDs #1151 2
JaTEAE, BN 5K E A E - el .
IE Ak, NSAIDs 23 38 i £ O I 55 95955 19 JRUS: « T 98 K
DLAA B FARUNE R 2 RAFER BUE « 24l T
WA B E, b2 (2 i S A A, 2
FUR R AT AR, 51 RN, ik 5-LO @4t
AR T 2> 5 2 LTB, 3G, 1fi LTB, 7 B i 8k &
P 1B BHL 2 I 2 S5 1) A AR R 4
YER . DRIk, BF R AT R0 LTB, 32 A4 B2 AR A7 16
.

RILRR T LTB, M HZ AR 451 5 D6, LA H
il 4k F 11 PR BRI PR A1 BIF 92 16 LTB, 52 4448 51 751 1R F 92
HEfE .
1 LTB,ZKEN

LTB, — EL7E 40 i 5t b & e, 3t 2 4 R i 31 i 4F,
5590 0 2 2 ARG 4, LhE 28BS 43 WA K 75 OR 3E
fERMY. LTB, A W% {&: BLT1 #1 BLT2. W%
319 G B AR I 52 A, 8 X AE T 48 B 4 AT %
5 LTB, £ 51,
1.1 BLTI1

BLT1 /& LTB, [ & 55 Fl 73 2 4k, 32 BEAE (1 40 g

FIE, ALHE WG v R M B K% 20 R L K 4 B T
M08, e Ah, 764y FAh i i Rt A R IA, I 2 4n
JUT R A B 2 A A

1.1.1 BLT1RYZE# 2018 4F, Hori %2R & T BLTI
41771 BITL260 5 gpBLT1 {3t i 4544 (B 3). ik 4h
#9557~ - BIIL260 5 BLT1 22 [A] 47 76 £5 #f 4 A L &Lk
H 7-to-edge CH-to-z Fl B /K AEH - K2 % G & E
W52 A 5 7 A 15 TS 45 4 3 P9 R ST 1 Asp” ™ T B LA Na™
R BRI RS E AR AR TS RS . BIIL260 & A R Ik
HIEE R, 3 N R IR G A 7E IEVESE &, Pk 4l 7
Na' /K #% 147 B I 5 D66 A B/ H, Bl 7 2 AL
Na' A G 7K EE, AITH0H BLT1 & .

20214, Michaelian 51 | MK-D-046 5 hBLT1
2L b S5 0 (B 4). 45 3 5 7R R156. H94 24 w] DL A
MK-D-046 J¥ S 58 1E FH, 2456 1O & R 1R . #
HO4 RAZ A RN PR B 2 R, i M 2k . BRIk 4h,
H94 X} hBLT1.hBLT2 ik #PE 2 X HE . 1271.C97.
Y237 7] 5 MK-D-046 2 [A]J& i /K fE - 1271.Y237
RAF S HLTB, U0 F B 250~400 £i5, [K 4L LTB,
5 FE R iR L 2 8] T2 BRI B K A F 5 BLT1/2 (3% 4%
P 5. ¥ hBLT1 5 gpBLT1 #H4T LL ¢ 5 KB, vk 5
PR 22 5 0T g2 5 800 & W EE S A R [ P b
BLT1 [ %4 & A2 B8] . MK-D-046 B AR B AT [H] K 4E
% Na K% 7 B, 2 hBLT1 [ Na' iz SR8 T 5
gpBLT1 [f] Na™fi i B R o K MK-D-046 244
5 hBLT1 34T 70 7% 52, 45 5 0 7 Ml I 25k 350 2 1 EAR
HE K, B A R T i R e I i [ E 7E 5 H94 A
R156% # BB F fe f 10 77 1) b o Tl e 5o o7 e B AR
AT VR N B & A F74%C F1 L78% I i /K 1 48 b 4 56UR
T LB, SEI TR, P C4RETFN, mEEE
NG

2022 4, Wang 524 i | LTB,-hBLT1 ) 3% 4 45
¥ (E'5), #8785 T LTB, B0E 2 BIHLE] . 8sh 7 f4s
PO 45 A 1 O X 531 e R ) B () A Pk AR ELAE FH
F5Hi 7 MK-D-046 5 R156*% . H94™ B 3 ¥ i & 1 1
A, 1fi LTB, & 8 i 7K 73 F 5 R156** \H94™ JE il &
BRI, IL SR B ORK 4 OB AR PR A 1 A
fEF /2 LTB, 5 2R 45 & [ e R & . N268™° 5 C-1
RIEZ MBI A E/ER, LR ERLTB, 5
AR SRR IL K> THE. KT 1 (W) Bt Sk
R156** R267"" 5 C-5 ik . KT 2 (W2)
HR267T MR EBEH . KT 6 (W6) 5N268™,
K7 (WT) Z 8T B o 3K 8 7K oy 4 A 1 Bk
HN268°\R156**\R267"* F1 H94** 5 LTB, it ik & #
HEHER R, WIS LA BI7E D48 L,
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Figure 3 Binding mode of BIIL260 to leukotriene B, receptor 1 (BLT1)™". a: Structure of the BIIL260 binding site. BIIL260 and the
BLT1 side chains with 4A from BIIL260 are represented by stick models. Sulfur atoms are colored gold; b: Schematic representation of the

BLT1-BIL260 interaction. The salt bridge, hydrogen bonding, and z-to-edge, CH-to-7, and hydrophobic interactions are indicated in red,

blue, orange, violet, and green, respectively. The three nonidentical residues in human BLT1 and BLT2, a cognate receptor of BLT1, are

highlighted in green shaded boxes and the corresponding residues of human BLT1 and BLT2 (hBLT1 and hBLT2, respectively) are also

presented

Y237

Figure 4 Structure and binding site of hBLT1%. a: Chemical structure of MK-D-046 showing ligand-interacting residues within 4 A.

Critical residues evaluated in our functional and/or binding studies are colored red (polar interactions) or blue (hydrophobic interactions).

Hydrogen bonds are shown as dashed red lines; b: Refined 2mF -DF electron density (gray mesh), contoured at 1.0c, around MK-D-046

and ligand-interacting residues within 4 A from MKD-046

¥ W3 7 LTB4 5 45 Bt 7 MK-D-046 ¥ 45 & 1 4%
AT X ORI 3 4 A L RA Z . M101P Al
R7UPTEHBN 4 & IS4 & 2 R R H i B &
FIASTE], M1013°A F1 12717 A 538 44 15 6 Bt 52 44 0%
PER R A2k . BLT1 WUE 1 ¢ B 1 2 M101°°° Al
12717 5% S 78 A B 52 A bty B IE Na™JE N2 48
0, R T DA TR B B

5 HA R R 32 AR L, BLT1 R4 52 B 40 4k
MEIRFHF F o BA AT ZHFRIBCAR LS S48 T RE 2 B
Aif BLT1# 7] 2459 B v = 5 57 M R 200 0 s R
1.1.2 LTB-BLT1iHEIRINEE R FRIBIER LTB,-
BLT 1 i@ i A [7] fr) 40 A AL 1) 2 5 A [ 11 4 3 R 4% 95
SNE (A [ i BB 7E BU 98 RE ) B, LTB,-BLT1
Bl ) E A R SRR . AE T AR T 10 R
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Figure 5 Ligand binding pocket of BLT1"®, a: BLT1 ligand binding pocket for LTB,. The LTB, molecule is shown in magenta in the

middle of the pocket, density map of LTB, (blue mesh) is set at contour level of 5.0, density map of water (grey mesh) is set at contour level

of 4.0, density map of R156** and R267"" is set at contour level of 4.0. Surrounding residues within 5.0 A of LTB, are shown in sticks and

colored in cyan; b: The scheme of the chemical structure of LTB, and surround residues

SN, LTB,-BLT1 il AT LAY 3 %082 T 40 il 3 58 i 2H
228, FE R B 20 M Th U5 1, Nagatake 552 % JL7E
B 41 [ 7> 6 04 TgA(+) B 40 i A/ i [ A T2 9 20 i
BLT1 %A . BLT1@ S 7 5864 20 1L F 7 88 (myeloid
differentiation factor 88, MyD88) 1 5 T I AF 1 1 #fi
IgA(+) F AN ML 3G 58, AT AE Bt J5 o5 3 1 1 8 TgA 1)
FEA R R R CBEVEA] . Subramanian S5O 7 T LTB,-
BLT1 Al 75 M8 A A 14 s 20 i 9 928 2 25 v A% i3 a0 A5
SHINLE] . BN A5 R R R LTB, (5 5 18 #% P i 3E
JVLER 2R 1 TTA 1 B2- 855 2 IR 3 25 FE 4 e, AT (i ik
PR 240 PR BEL A A AR5

1EH A 20 2R 20 i o, LTB,-BLT1 fili v DL 52 Wi 241 g
(AR BRI RE, AT T 500 BV 20E . PRk, FH M7 LTB,-
BLT1 4l AT #10i1) Jo BEAE 98RE A2 B G% g JRE S o

LTB, /& 5 801 P BH 2E 14 it 98 1 3 A2 & A i
Zhang 2P 58 & B BLT1 4011 71 U75302 1] FFAG /N &
I 96 5 Wk 4 L v Tl A RTT W R, F TT REY R
F EB (transcription factor-EB, TFEB) [ ¥ 3¢ ¥ i
Ik, I T H R O 2OE R . Dong PR L
20 R 115 5 B S 304 R F 1 (suppressor of cytokine
signaling 1, SOCS1) 7E 1% 4k FH Z& 14 fili 48 &5 27 Jili 25 23 o
FIK T FEAR, T BLT1 #0177 76 44 40 7T 2 SOCS 1
(PRI, T U0 1) 9 JE 4 A K] 1) 43 0

Xiong ZPF 78 K B, BLT 146/ R L 4l i el 1E
AT EFAM (normal human bronchial epithelial,
NHBE) 1% 1A, AJK & A il i NHBE %5 5 LTB, B
Ji, BE T i BLT1 0 & H 8§ B (protein kinase B,
PKB) ¥ 14 1 4> % -33 (interleukin-33, IL-33). # &

LTB,-BLT1 il o 7 1. 3% P (G TL-33 [ 3Rk, PR 2 AL %
RAEMRE LN (group 1T innate lymphoid cells, TLC2) 3
I AR SR A0 B (dendritic cells, DCs) iE8%, A 1 §5
T B T 4B 2 (T helper 2 cell, Th2) i,

Zhou ZV i LTB,-BLT 1 38 3 £ 1 b 2 4R 40
i ¢ R 5 A 7= A2 K Th\Th17 i 40 fb i ik 25
KR JE . HLEIWTF 7R BLT1 38 d PLCS-PKC 155
8 # (phospholipase C beta-protein kinase C signaling)
WA TR 28 4 B PR (1 72 AR o BLT 1 400 570wl a2 A 4b
Je) L H R SRR 240 B 7 A= PR AR 4 40 B

Miyabe ZE"HF 58 & Bl C5a-C5aR i 4 (complement
component 5a-complement 5a receptor pathway) 7% 5
PERLAH = 4 LTB,, 1l 909% 2 5% (immune complexes,
ICs) i i Fey 52 #& (Fc receptor gamma, FcyR) ¥ 14 17
S RN P2 A A K 18 (interleukin-15, TL-16). 7E
RA A ¥ Y B, BLT1 A5 55 — 4t b Mok 41 g ik
AFAT . BHMSER A, BLT1 8k 5-LO B K BUxT RA
E4 32 . F CP-105696 (BLT1 141 71) B¢ L-739010
(5-LO i 7)) Fildb ¥ m] 2 25 #06) RA )R A2 10974
2yt A] S 2 O RA KBRS BB TR

Bouchareychas Y8 58 7 LTB,-BLT1 Hli 75 1 Ji&
KRB AN AR IPER o 45 R 2R, BLT1 8 Z 3
FUUCF 20 A SCHE R L3, O 50 BE 9 JE B F-actin ¥4
i 57 2 % TRAP(H A IR A . b 4h, BLT1 S =
A% B 40 i R R R L 1) NF-xB Al 1B ZKSF T i e 24 12
7N, LTB,-BLT 1 i 7 1 A JE 58 AR

Lv 255952 56 % i LTB,-BLT1 # 7 R 8 K% G
)T 21 2 A SR 5 0 B R 4% 1 RS AE R )
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LTB,-BLT1 i m] AR 1EZHZREF Ak 1 5 #A K J& . BLT1
0 77 U75302 75 75 KR Sk B4 9 A B ), vT 5 3 Ok
55 Ml £F 4 Ak, I Rl AT L3R Hh R 20 | e R
CD4' T 40 i & b .

Asahara ZEPUR B BLT1 2 v Y 48 2 AR R 5
PR 5 (1 A1 JE 98 RE FNE B8 1 35 1 B2 i 2 . Bdl %
B}, LTB,-BLT1 4l AU Z: 5 40 SO0E KB, i 2 5 2 ik
TSR R B AR5 T 1B BE PR 2 0 UE . LTB,-BLT1{S
G IRYT T AL 2545 51 L 1 S P R 2 e e 1 7
TP
1.2 BLT2

BLT2 /& LTB, WX 5% F1 /) 52 44, & 6 43 A1 T H
O MO RE BT LU ELAE L BE A K B 12-HHT [12(S)-
hydroxyheptadeca-5Z, 8E, 10E-trienoic acid] 5 BLT2 ]
36 A0 /73 w5 T LTB,, /& BLT2 [ 5 3% A A7 Py 95 1 i
RN, H AT, BLT2 45t M AE R . IABLT2 5
LTB, 36 1 /33 /N F BLT1 5 LTB, {36 1 /7, A ik
BLT2 % LTB, A% 4F F {132 Mz /T BLT 1
2 LTB,ZFERF

H BT 4 (1) LTB, 52 4445 750 (0 B 1 JE 2% 3 2 Jk
FRCAR MW, B35 LTB, R ML &b R
PRI o NS SRR IR K
2.1 FRRSE
2.1.1 BIIL-260 BIIL-284 /& fill 24, {4k P9 i AR A
H AT 35 M 1 BIIL-260BIIL-315 (& 6). P AMC#HE 1L
PEIEIN LTB, % A& A W& 2k A JJ . BIIL-260 J& BLT1
AIBLT2 X 1 7 .

1A Ab Sz 56 26 B BIIL-260 F1 BITL-315 A] LA 411
LTB, /3 N rv P4 6 240 Mt f Ak %, 3w D30 1) E
LTB, 7531 Ca” Bl (£ 1), sh¥sie R W], BIIL-284
& — R 2K R0 IR LTB, B2 AR5 HU7 (% 2)°%.
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Figure 6 Structures of BIIL-284 (7), BIIL-260 (8) and BIIL-315
)

ELE I R 356 o, BIIL-284 B R HLAE . 2004 4,
Alten R ST T R BIIL-284 Xf RA £ 41 J& 1f (1 40
g+ LTB, % 5 ] Mac-1 (CD11b/CD18) 2 ik [ 41 i 1
. R H 2604 RAEHESE, 4R34, nH%ET
BITL-284 25.150 mg B¢ 22 /&7 . 45 5 & 78 25 #1150 mg
7 5L () BITL-284 ¥ 68 2 4= A3 24 Hh 400 i) o 4 bz 41 i
Mac-1 FJ5RIE . P Ik, B I [H] () BIIL-284 76 7 7] BE
275 RA BT RIR KRR35 . 2007 £F, Diaz-Gonzalez
LU0 ] BITL-284 V697 RA, WF 5t %) G N He8: 34 H i
RA B3, 3 342 24 A 14252 1 5.25.75 mg BIIL-
284 B AT . GRERBITHE CEMNAZ
FIE LM g% %R ZiEKRRBRERN, OR
BIIL-284 ] RA i, K 9E H RE1H 2 0& [T 2% . 2014
£ Konstan 25438 1 BIIL-284 BS ¥4 77 € i 11 2 4
JiE (cystic fibrosis, CF) PTG ARG 45 . R
HT 2 7R 42 %2 BIIL-284 BS (1 B i3 AH ¢ ™ B AN R 5
PRI R AR B ERIN, R4 1l %4 BRI E

Table 1 Inhibition of LTB, binding to receptors, LTB -induced elevation of intracellular calcium levels and chemotaxis by BIIL-260, BIIL-

315 and BIIL-284. “Inhibition of LTB, binding to receptors on human polymorphonuclear leukocytes (PMNLs); "Inhibition of LTB, binding

to receptors on human PMNLs membranes; ‘Effect on LTB,-induced elevation of intracellular calcium levels in human neutrophils; ‘Inhibi-

tion of LTB -induced chemotaxis (CTX) of human PMNLs; “Not tested

PMNLs K. /nmol-L™ Ca” Level® CTX!
Compound - app 5 r r
Vital cells® Membranes IC, /nmol-L IC, /nmol-L
BIIL-260 1.7+£0.72 1.4+0.16 0.82 2.90 +1.33
BIIL-315 1.9+0.14 1.1+£0.32 0.75 0.65+0.43
BIIL-284 230 +98 221+ 19 - -

Table 2 Inhibition of LTB,-induced mouse ear inflammation, transdermal chemotaxis, neutropenia and Mac 1-expression in vivo models.

“Inhibition of LTB,-induced mouse ear inflammation; "Inhibition of LTB,-induced transdermal chemotaxis in guinea pigs; ‘Inhibition of

LTB,-induced neutropenia in monkeys; ‘Inhibition of LTB ,-induced Macl-expression in monkeys

Mouse ear inflammation®

C d
ompoun ED,/mg ke

Transdermal chemotaxis®
ED, /mgkg’

Neutropenia® Macl-expression
ED, /mgkg’ ED, /mgkg'

BIIL-284 0.008

0.004 0.05
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1l S E SN AT B 2 1 B G A AN RSN IR R A
2.1.2 CGS-25019C CGS-25019C (& 7) & — A %%
(1) LTB, 52 A v 35 40 71, & — b o BERE S PR 11 o PRk
YT REFE B . AARAMI SR B CGS-25019C i FEE 45
& BLT1, A] LA LTB, 322 A 45 & (IC,,= 4 nmol-L™), t
AT LA R bR 4 M BERE (IC,,= 0.04 nmol- L),
A A S2 56 45 B 52k, CGS-25019C H1 i /N 5 H: 7K Jib 7
R AN EE R S AL P01 (myeloperoxidase, MPO) 5| iz )
PERLZH L N IR K ED, 73 ) 9 1.4 AT 1.2 mgkg'e BLIK
PR 18 hJ 52 7N BRK i 4 50 F0 MPO ¥ 14, ED,, 7
W~ S.T A 7.7 mgkg's ARG 2 )5 W 5E AS R B ) B
CGS-25019C Xt LTB, 5 3 1) K B 14 K 40 B ok /b i
(4l E H, #74 hH ED,, v 4 mg'kg”, 18 hJ5 ED,, N
11 mg-kg"' ™,

2007 ST I AR 058 R FH CGS-25019C ¥ 97 18 1t
FH ZE 4 fii 7% (chronic obstructive pulmonary disease,
COPD), #2425, 45 R EIRIGTT AR E5|
2 2 1198 Hh v R 40 i 43 BE LR AT 3 B MPO L TL-8
A TNF-a 7K P i 3 72 712

O~ 0
COOH Y
H,N [ o N \‘/
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Figure 7 The structure of CGS-25019C (10)

2.1.3 DW-1350 #1 DW-1352 DW-1350 fl DW-1352
(¥ 8) ¥y LTB, 2 A4l 7] . B 58 &K 30 LTB, v LA i
I 7 A R R R s 3-B k- 1,2- 2R I R
MEfT AR WILERT LTB, 32 & R AR FE BUAE H I B B, %5 & o
B A R TR AR T A2 A R . MARAM SR 2R B, DW-
1350 F1 DW-1352 11 il A% - 21 I 3 5 (1) 1C,, 43 5l A
19.871.25 nmol- L™, il il 15 2 Jfa ik & 119 1C, 53 50l Ay
0.81.0.74 pmol L™, 1 B4 1 40 g 1) B SRR ¥ 1C, 7>
575 0.075.0.131 pmol-L"'. DW-1350 f1 DW 1352 ¥ fié
SR RS E 20 LI o A AN TR A, P TR T B B A
A P 9256 45 5 B R, DW-1350MSA X T T 5 [ 5 1B
R B RAF AR, % OF ST BR R 51 ) e R
B2 Vel AL B R AF T AR Y H R AR I
Je I R AR5

22 HRERHE

2.2.1 CP-105696 1 CP-195543 CP-105696 (/& 9) /&
—Fofr 5 K4 R 6T BLT1 B A e de £ 1% 5% AL ) 1 LTB,
ZARFE PR . RSN S K B, CP-105696 i 3 1) i
CHILTB, 5 A& VR 40 i (1) LTB, Z Ak 45 &, #Hil A
W o R A B M (3R )Y B BoR,

H
°N

S
— | |
o/\/\/\o
DW-1350 (11)
S
=
N
(¢)

HO.
L

NH,
0
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Figure 8 Structures of DW-1350 (11) and DW-1352 (12)

CP-105696 1] LTB, 175 3 1 /I B 5k v M L 4 it pAy 97
] ED,, A4 4.2 mg-kg'. CP-105696 £ 0.3~10 mg kg
BT R RA /)N BRI PARIE R 2H 2122 A0 A 350 (2 3%
SN WATE RA R AE HT BB AN SEAG I 72 T 46 2454
BT, AR R

Il PRAJF 57 3 B CP-105696 TEAIC & [ PR35 R 0
Xt LTB, SR 1 m s AL ABAE A IR, 5 i 5 28 1 1)
SE5 70, AEAR 4 2GR ORIE R N . DI R e 3L A
BLZAESE, 1£Z R R IE N T 1% 1)
JE 2, 3B ZAL G P S B D7 SO AR HE
1 CP-105696 - 3 HA G K i ) BB Ji R & =y B L 4 6 K
MU B AH 45 5

CP-105696 f1 4 % 2 Z W 70 B (K 10): WL 2R
Bk g, WV T B, KV PERRAR; B A R
BeJa, T T T BR AR . 3 A 4- 2 N S BRI T 0,
A7 At AR JEE A P 1) S 35 R B T I 5l o
R 6] ()RR B AR i, W R . 3,4 AT AL
SO LA WGP, A e R TG T v T A e A . 7 AR M
P 3 1 b 5 3 ] o BRR AL, T M Bt B
.

Pfizer X C-7 £ MR AR HE AR IR AR BL HEAT 115, &5
FEIR, R FFHM s N EA A R,
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HO O
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Figure 9 Structures of CP-105696 (13), CP-195543 (14) and
Compd. 38 (15)
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The ring oxygen enhances water solubility. Reducing

the ring size leads to a decrease in receptor binding.

1
The presence of acidic group 7 (o]
is necessary at C-7. HO % Pk

4-phenylbenzyl at C-3 shows the
highest activity.

3, 4-trans diastereomer of the chromanol is more

potent than the corresponding cis compound.

Figure 10 Structure-activity relationship of CP-105696

SR FH 2 PR I R R 1) s ) o L [ e, 159 24K & 4 CP-
1955431,

55 CP-105696 A1 b, CP-195543 {4 41 3% 4 & 45 42
i, FE A I 5 IR 2R A 45 A 225 CP-105696 i
B, {HCP-195543 2k 2 T X 52k ik 44, & BLT1
AMIBLT2 B E 7] . )P S8 ], CP-195543 7£
KR AR P2 2 10 10~ 15 h, RS 72 E B
P b AT 2 B IS R AL LSRR FE UG PR R AR,

CP-195543 5 26k 5 A & FHIBIT RA, S & I 52 M 2%
A 25 2 m iR & Bk

W5 K R0 R IE 7R, # CP-195543 2 5L 5
ST i 3 I 5 211 Compound 38 3% 1 A H. 5 1 3%
HAMGGRRE TR, I, HanEP 50T — &
FIRETEIE R (R 4) O IERETE G 2K (R 5) ad.

CP-195543 [ ¥4 2 % R W 52 7 (B 11): 2/ 4% -
COOH #-NHSO,CF, U, i vEmT LLERE, Mk A

Table 3 Inhibition of LTB, binding to receptors and LTB,-induced chemotaxis, CD11b up-regulation on isolated human neutrophils and in
whole blood by CP-105696, CP-195543 and Compd. 38. “Inhibition of LTB, binding to receptors on isolated human neutrophils; “Inhibition
of LTB,-induced chemotaxis of isolated human neutrophils; ‘Inhibition of LTB,-induced CD11b up-regulation on isolated human neutro-

phils; “Inhibition of LTB ,-induced CD11b up-regulation in whole blood

c q PMN* CTX CD11b (IC)Y CD11b (WB)'
ompoun
pou IC,/nmol-L" IC, /nmol-L" IC,/nmol-L" IC, /nmol-L"
CP-105696 8.4+03 5.0+£2.0 430+ 130 76 700 + 104
CP-195543 6.8+£0.75 24+1.6 280 + 60 660 + 60
Compd. 38 3.8+34 15+ 11 360+ 0 330+ 15
Table 4 EC,, values of aryl sulfonamides in the BLT1 cAMP assay
BLT1 cAMP assay
Compound R, R, R, R, EC. /nmol-L" Isomer
,/nmol-
16 CF, H H 53 35,4R or 3RAS
17 CF, H s H 9 Rac-trans
|
18 CF, H }_<L=>_® H 1 35,4R or 3R.4S
\ 7
19 CF, H &[N CH, 6 3RA4S
4 3
B,
20 CF, F E_<_=/>—<\S/'N H 4 35,4R or 3R4S
21 CF, H E_<_=/>—<\S:I'N H 8 35,4R or 3RAS
22 CF, H Ne= =N H 5 3S,4R or 3R 4S8
\ 7/ N\ ,11\
23 CF, H N=\C N H 4 3S,4R or 3R4S
Waly
24 CF 3,4-trans
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Table 5 EC,, values of aryl acylsulfonamides in the BLT1 cAMP assay

OH
o N :
A N._O
Ssdeos
o
Ry
BLT1 cAMP assay
Compound R, R, R, EC. /nmol-L- Isomer
/nmol-
25 CF, F N 6 3S,4R or 3R,4S
‘ =
26 > F Ng 4 3S,4R or 3RAS
‘ =
27 |>L$ F Ng 4 3S,4R or 3RAS
‘ =
28 F N 2 3S4R or 3RAS
a »
29 H 9 3S,4R or 3RAS
va /\[”s>
30 CF, F 9 Rac-trans
31 |>L$ H &[N 3 3S,4R or 3RA4S
\
B,
32 %_g H /\[N 5 3S,4R or 3RAS
\
>0

Replacing -COOH with -NHSO,R and -CONHSO,R remains

the binding activity and decreases the plasma protein binding

dramatically.

, O
3 C-4" phenyl group keeps the
B Re O o . —— potency but increases the level of
better than electron-donating groups. FsC g 4 o
3 plasma protein binding.
OH

Figure 11  Structure-activity relationship of CP-195543

G54 I CP-195543 33— 0 T B o BT RS bR A1 HL
AR TR e g [ e 42 5 R A 4 A s IR . 50
W HL T RO 4 T R U Ve R e . 47 BoR
WG, mME R E R, R E OSSR it
e, FAB RSB M R BE .
2.2.2 LY-293111 LY-293111 (& 12) s& BLT1 32 f& 4
1l 71, H A2 S-LO 0l 77 Rk S8 A 40 Tl A7 18 5 v 52
& (peroxisome proliferators-activated receptor-y, PPARy)
BEhF . RANSZIG R I, LY-293111 E A #H] A\ 50
PERLZH i a fk I /E Al (IC,,= 17.6 + 4.8 nmol-L™), 7]
LA LTB, 5 5 19 Ca® B (IC, = 20 nmol-L™). 3
WIS R LY-293111 BAT AL AT 4 05 1
DI R 45 B8 A LY-293111 ] %24 IR, R R &
LA, T I AR 56 25 L et e 98 Ao A U7
Tl o B4 J7 T, 755 95 10 I AR ke v % I LY-293111
A ReA ROy (8 E W E K . B J7 i, HIB/IV
SUE /) 2 e fi e S5 A B AL A D 3 4, B2 LY 293111

I N
o
LY-255283 (33)
Oy_OH
&/o 0._~_O l OH
L,
LY-293111 (34)

Figure 12  Structures of LY-255283 (33) and LY-293111 (34)

Iz

(200 mg £ H #§ ¥ 600 mg &F H ¥ %) B2 &G 97 7
K, TRV A B A 5 P AR . 45 B R IR A
WAL A7 1% (progression-free survival, PFS) 7 ¥ 3 Z
Fto LY-293111 Bt 3 VO M-I 5 2 R &

b V52— NGUEA A EL A 1 I 3k /S 4 il e AR 2 o A
PFS™. LY-293111 5 ¥ 74 16 X FH ¥ 97 WG 393 Ik e,
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A three-carbon central linker group

An acid group is necessary.

LY-293111

Figure 13  Structure-activity relationship of LY-293111

133 A B FH BENL A NP, 52 LY-293111 5 # P fth 2
BB T B T S 3 AR YT . SRR 4l
MAEERLHEZER . LY-293111 5 7 7 fih 15 B
X YA 7 G 3 ik s TG 7

LY-293111 & H1 LY-255283 £ 3 45 My L AL 3R 1511
LY-255283 (15 Ky B 23y 3 8 4 S g 3L 55 KR AL
R B B . 0T S AT B TR B, FF LY-255283
) R ] 5 4 g o SR R B B R PR B, (H T iRE
Ao SRR AL ] T HOL P T A5 . IR AR,
IR AR AR A T R B VRV . SRR AL
HEAT G54 208 R L LY-255283 (1) 7 R 45 K b 3 1 B A
HEEW . F A BRI I 1 ] i A A 5 o e
LIS KR (B 13). A, MoEK
PEFRALA PSRBS54 H T, TN 25
Zyd Ao N ) 5T I AT R I 3 AR R 0
HAER,

LY-293111 1 3= EEA U ik A5 A F2 BP0 HR L 1) i 4
B R Ak, 1R AR R BE /N T 25%, 2 R AT
EIRE,
2.2.3 Biomed-101 Biomed-101 (/& 14) s& BLT1
BLT2 fXCE 655 . T 980 B A 26 8 3008 AR
i IL-2 J5 BIAS RS, I RIS C 50 iE e 22 4 1, 3
b 35 1 AR R

/O o\/\/o o OH

Biomed-101 (35)

Figure 14 The structure of Biomed-101 (35)

2.2.4 ONO-4057 ONO-4057 (K 15) /£ BLT1 #1BLT2
L . RS S5 2R ONO-4057 #)iffi| LTB, 5
ZARGE A K N 3.7 £ 0.9 nmol-L™, 1] LTB, i5 T i
TS T R IC,, M 0.7 £ 0.3 pmol- L™, A A
21 it 2R 4 e Ak BB AR ¥ 1C, 49 3128 3.0 + 0.1.0.9 +
0.1 f11.6 + 0.1 pmol-L™". 7E & N B 52, 11k ONO-
4057 ] By 1 K B LTB, 175 3 19 % i w41 A 9 2> B¢

shows the highest potency.
é/ o\/\/o

Alkyl or alkoxy group substitutions
F increase the potency but poor oral

activity. Phenyl increases the activity.

B2 P HR PR 4 B E #% (ED,, = 25.6 5 5.3 mg-kg )™,
ONO-4057 Bk A il 5 S ] T3 4k B 5%oF oK B A Sk i 537
AR B B e

LI PR 7 55 7% ONO-4057 1] 41 il LTB, 75 5 )
Ca™ BT, 0] FH SR 6 T 5 05 1 45 i 4% 2 7 98 R B i
SO, 1997 4F, AW BT I PR 52

ONO-4057 (36)

Figure 15 The structure of ONO-4057 (36)

2010 4=, Goodnow 5t — B AIL AL I 70 FLh 2%
KRR, Ar 5 Ar KN iE M B A BB, K1
M AR AR AT BRAEAE R BR I 25 B EH (3R 6)

3 ERRESRNMENRER

H BT K 2 %01 LTB, 52 745 P SILE s R 5T 0t 52 Hp
YIRBUH R0 25 B0 M, (HAE IR AR 56 3 R BUAS
fE (GR 7PN Bl g EFE A © oW EY
B = HF 5Pk, BLT1 5 BLT2 /) 3 B8 o] 8 A0 &, A it
BLT1 #1 BLT2 B E M FIEAR N 8= /EH; @ IR
BEMIEEA Y. RZHENBR RN, 2
MO T2 5. Kk, LTB, AT 68 3 A2 FT A 1S5
HkEH
4 REERZE

LTB, A& — Pl oA 77 175 5770 0 20 i B 77, 1 N
FOE R E BN, AEFH Sk B EA . E4L
ZIA0 0, LTB,-BLT1 il AT 5 B RA B2 Wity 55 22 Foft 5 0
P

K& T 5T T AF E 48 00F B BLT1 #0177 % RA %5
P B A B REITER . ShAh, B RRILLTB, %
S B 5 P 25 Ek L, BT 38 SR P 259 1A
PEON, {HH FT ORI A A P TE I AR R H 2 RUR
ANEE, H AT AR A BRI 258 BT

7E BLT1 £5 #4008 2 /i, LTB, %2 W45 H 570 1 & 1
BIRNREFRRR 25 %it, B R 7k, XAl R e 33
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Table 6 Antagonists activity at BLT1 receptors expressed in an HL-60 cell line, LTB,-evoked chemotaxis of human neutrophils and Ca*

mobilization assay by compounds with X, R, and R, modifications. “Not tested

Ary

o
<
ATX 0 O/\/\[(OH
o
07 oH
Ca” mobilizati
HL-60 Neutrophil chemotaxis & mobriiza '1lon
Compound Ar Ar, X 4 0 IC, /nmol-L
IC,,/nmol-L IC,/nmol-L
? hBLT1 hBLT2

37 ©)\ ©)\ N 0.48 1.8 205.0 3060.0
38 ©)\ ©)\ CH 0.21 = 38.5 628.0
39 ~ ~ CH 0.07 - 71.0 143.0

N N
40 CH 0.44 0.10 114.0 164.0

< 4

0 5
41 o F. CH 1.19 3.68 129.0 194.0

<

0

Table 7 Summary of LTB4 receptor antagonists in clinical trials. COPD: Chronic obstructive pulmonary disease

Compound Phase Condition or disease Clinical trial ID & status
BIIL-284 I Healthy NCT02265302 (1998.12)
NCT02266550 (1999.10)
NCT02273414 (1999.12)
NCT02265653 (1999.12)
NCT02273427 (2000.03)
NCT02268149 (2000.07)
NCT02273440 (2000.07)
NCT02265640 (2000,12)
NCT02265666 (2001.11)
Rheumatoid arthritis NCT02247375 (2000.05)
Hepatic insufficiency NCT02265627 (2000.09)
Cystic fibrosis NCT02265679 (2002.07)
NCT02269189 (2002.11)
il COPD NCT02249338 (2000.04)
NCT02249247 (2002.08)
Asthma NCT02249312 (2000.04)
Rheumatoid arthritis NCT02251210 (2002.11)
Cystic fibrosis NCT00060801 (2004.07)
CGS-25019C 11 CcopPD™ No Clinical trial ID
DW-1350 Preclinical®¥ - -
DW-1352
CP-105696 I Healthy™” No Clinical trial ID
CP-195543 i Rheumatoid arthritis NCT00424294 (2008.02)
LY-293111 I Unspecified adult solid tumor™*! NCT00006375 (2003.02)
1 Pancreatic cancer'® NCT00055250 (2005.10)
Non-small cell lung cancer'®! NCT00069875 (2005.12)
Stable plaque psoriasis'®”’ No Clinical trial ID
Biomed-101 1 Kidney cancer NCT00004890 (2002.12)
ONO-4057 1% - No Clinical trial ID

ZETARH R RN 2 — o BEEX LTB, L% HEGRETARKNAE, X a9 Rk #zsh1EH

TR AN WTER N, H AT P U5 R BC 44 LTB,-hBLT 1 f 3%
i 45 #), LTB, 5 74 4% #7177 BIIL260-gpBLT1 fl MK-D-
046-hBLT1 (4L f 25 f 3 kAR . Wahfl4h & 515
PUTGE A 3 8 45 K LR B, MO R T27 1718 —

aAE PR AT G 8E . Be b, $5 BU7F AT LLS BLT1 H4%
T RS /L, T LTB, il 1 /K 7)1 5 A TE i sh A &
B2

AN AW RS R WEFTBLT1 458 S HEh
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HLH] R 48 7 Sy - 4549 (1) LTB, 52 #4571 1) 1% 1142
T ERl . HR2, T BLT2 B85 S K IhRERIBF 7C
H RT3 A BR, BRI, & B 53 1 6 BLT 1 40 551 475
T I — 2 APk . X6 BLT2 045 ¥4 A 9 2 BT 706 45 A
Fit—4 X 5 BLT1 5 BLT2, & BLELAE () LTB, 3 1A 4
U TR L R S5 )

e SRR XS W0 SO WA LB B Bl i
I TER o

FIEEMSE: A SCTAH KM 7 v R
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