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Abstract: Leukotriene A4 hydrolase (LTA4H)is a potential target for inhibiting inflammation and tumor. Based on crystal
structure of LTA4H and previous research, indole was chosen as the skeleton in this study and 30 indole derivatives were
designed and synthesized by substituting 1,5 positions respectively. Their novel structures were confirmed by high-
resolution mass spectrometry, "H-NMR and *C-NMR spectroscopy. The inhibitory activity of the derivatives against LTA4H
was evaluated in vitro. Most of the above derivatives showed significant inhibitory activity against LTA4H in vitro, some of
them even better than that of positive drug Bestatin. Two derivatives with good activity and proper functional group as cou-
pling group were selected to covalently couple with paclitaxel via succinyl bridge, which are called twin drugs or "mutual
prodrugs". The in vitro activity of the conjugates was evaluated. The results showed that the conjugates retained certain
LTA4H inhibitory activity and tumor cell proliferation inhibitory activity in vitro, especially for HCT116, which may be re-
lated to the close relationship between colorectal cancer and inflammatory factors. The new indole derivatives designed and
synthesized in this study have potential applications in LTA4H related diseases, and the conjugates with paclitaxel have im-
portant research value in tumor therapy highly related to inflammation.
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BEETEEAER, RMIRETE K . & B R
A HER R P REASIE A ST AR ) A AE 1 o o6
R IR Z — 2T R 245 P RE R4S B 1 & A5 X
B DN PR A SR | RRAIR R ST, B A T
JEET s R, ﬁﬁﬁﬂk“%ﬂiﬁf;&éﬁﬂ%@% I XS oo
1% 40% ~ 50% 1.

F1 =45 A4 /Kt (LTAGH) 2 98 i P ik —A4~
SRR, A 2R N ZEE IR b s ik, [ dh 4
Jdes | E AR | B A ORI 5 Rk, LTALH 2
A 2 A R R ) — AV E A L AR AR
LTAH 7E 1984 4F ik pkalifl , -9l % e Ao+
TR N 6.8 x 10% ~ 7.0 x 10* A i J5 B4 BR 48 /K At ity
(EH) , BA EH & PERRI B 2 1Y 2 Ik (AP) 1%
PE. PR AL S AR YA A ‘kﬁﬁ/\ﬁfﬁ 5 it
RMEBE TR BRI, R LTAH W LR
FIEPEA 2 B P AEBER @Wiﬁuﬁ PR I Ag
S, B AR P A 35 T T ™. A 21 it
AORTHITTR , X LTAGH 360500 i R ikt 322808
R RARTEWI A =4 A4 (LTAS) BIZERIY IR ARG &
BHHL K fige it 2O T 00 U Tl M P (RO 1,
TR TR TEARIME IR, X LTAH &
IR f b, AT LA 3 F LB R B
BB LTAH i, Hrp DG-051 & —
S PRAFEFE B — M 00 ), HOK S PR 1Cso
K5 70 nmol/L!' M, H 5 LTALH 45 A Ay X G4k
3B R T 3 A pE A R,

BT LTAGH I FIFEDT 5 RN A AEAHC 1) g i
7 AU EA AN E, PR 29 AL Sebid 24
YA A A BAEAE TR YT TP R AR . ARWFIE
DA R B, ZERTHIAIRIOC R TN DG-051 AHOCHFSY
Fhih b A — RVHTEL LTAH 015, Pk
LTAMH s AT Ak & 0 S B 250 5 A2 Rt
WriBEk, Bl & A B B T IR AR “Z28257 Fn “Rif2y”

Ho \(Bou) 0, DMAP \O O/ leoH HOrR'E \ Cl\/\R R
7 t-BuOK
LTHE, MeOH, H,

2-2 R'=4-COCH,
2-3R'=2-COCH,
2-4R'=4-CN

MeCN, rt

N 00 L, DMF. 100 C

38% ~85%

AEHEAREEE H36k FH1

ASSE 1A, LTAGH A4 50 B RT L2 36 2o 41 ] 8 E ek
I RIR ST RCR , A B 1 -5 R AL R AR Y
LTAH HHZE G 2L 1A Bl s AL, i A2 e
TE R B o A, AL B RO T R RCR.

1 FRS

1.1

FEAMIE A 1 S A BRIk 55 & (b
). AW, R R RBH A F A
B4 (LTBy) Kl & , Cayman A+l ; ﬂ:%aﬁt IB5S)
SR AL, 2T A AR A IR | v S e b
afi, RETILRAE THEARGBRA A mﬁnlte F50 Bt
RhEFHRAL, 771 (LI SR 2 A BR A\l 5 AV400 BUAX R
FEHRPAEAL, A1 G AR A F.
1.2 Ak
1.2.1 W47 2 4 69 A A%

LA B WA A, PRRATAE A Ak
JrARERL, A 1 AR 5 AR IEB T | R NI
Ko SN S A AT 2 5

B — R AR L SRR R SR, S
FH Boc JEFRYT 1, ZERRMEARIE T 1 i iRit s
AWK ks, B 1 BRI I, i oF
RIS N 43 )3 B 45 Al 36 1AL, AR itk &9 2-
10 2 2-17, Hirb 2-10 F1 2-11 sl B S AL B B AT 15
%A% 2- 18 A1 2-19.

M| AT LE M ETERE 1 AH Boe 1R,
%ﬁd%ﬁ BURAE 5 LSRR CHIEA , B R4S Rk
PEBAREE S M BARE R, 2B 5 A ER I, F
JBEBR 1 DRI, B R AR 1 LR S H K 57 A L
R, 153G 2-29 F 2-46.

i Ab& % NMR . HRMS Hiih g5, If
HPLC F3tirali s, HoA sk 2k K SO 264 an sl 1 0

Kl 2 frs.
DMF 0 CHrt ©/ \O\/‘\}

Boc 740, - 97% 33%~95%
2-6 R'=4-COCH, R

2-7R'=2-COCH,

NaH, KI

2-10 R'=4-COCH, R’=N(CH,),

2-5R'=2-CN g'ggf‘z“gg 2-11R'=2-COCH, R’=N(CH,),
O/m O/ m TR 2-12R'=4-CN  R'=N(CH,),
_NaBH, _ 2-13R'=2-CN  R’=N(CH,),
w Sgt/Owat/ 2 2-14R'=4-CN R*=3N_0
R 2-15R'=4-CN R=$N])
2-10R'=4-COCH, R’=N(CH,), 2-18 R'=4-CHOHCH, R’=N(CH,),
2-11R'=2-COCH, R’=N(CH,), 2-19 R'=2-CHOHCH, R’=N(CH,), 2-16R'=2-CN R'=$N]

2-17R'=2-CN R=4N_0

B 1 F—EBIRLTEYE K
Fig.1 Synthetic route of the first type of indole derivatives



2021 42 ARRHE, S5 BT =M A4 KRRG-S U R INE T <11
Br.
A~ Cl
Br O O,
HO A(Boc) .0, DMA]I;IOm K,co, CI"™ \R-H,K,CO.R™ m LiOH-H,O RO A E} >
—_— —_—— —_— —_ R
N MeCN,rt \ DMF, 100 C L D§\40F7 1090 9 b THF, McOH H,0 N — 2
909 / ~ 1
o 2.1 Boe 32% 20 D003 I o1 R3O 10y Nsog 225 R=pY B NalL KT
222 R'=4N0) 2:26 R'=3N) 13% ~ 90%
_en™S
229 R'=4NJ R*=H 238R-45 R=3Br  223R=$P 2-27R =N
Ri~O 230 R‘:%Ng R=3-Br  239R-4N§ r=3.c1  224R=30 2-28R=0
3 . :
. 2-31R'= 3. L40R'= =3, HO
X 231R‘ 4N R‘ 3-Cl 2-40R -EI\II_\j R 3-OCH, ,\E)HO
K@ 2-32R =~§ij R’=3-OCH, 2-41R'=4N O R=H C]/\/O\CQ K,CO, b,/\/o \ __ LiOH-H,0
2-33 R‘:-EI\D R'=H 2-42R'=3N O R’=3-Br DMEF, 100 C THF, MeOH, H,0

2-34R'=4N ) R'=3-Br
235 R'=3N ) R*=3-CI
2-36 R'=4N ) R'=3-0CH,
237R=5(F R=H

B2 K

2-43R'=4N O R'=3-Cl
I\ N
2-44R'=3N O R'=3-OCH,

2-45R'=4N_J R*=2-Br HO o
2-46R'=4N_] R’=4-Br 23\1/\/

- t
220 Boc 44% Boc o
HO
?JNN CQ
“Nal,KI
2-5 0 B DMEF, 0 C —rt @
41%
BTN R IR

Fig. 2 Synthetic route of the second type of indole derivatives

1.2.2 w947 A 5 A BB 09 A%,

NSRS 25 5| AT AR P vh o3 e T
A~ LTAH P& ERar A& (2-18 #1 2-51) HF
5 SRR TR, 55— E Y 2-18 WTLLE

TR R S A T, TR 2-51 2

o

N HO

H.C PTX, DIC, DMAP
DMAP

T 5 MR G 2-29 HA RIS
Pk, (B4l Rl R BT, BRIITE 2-20 45F4
SIARH RS TIbEY 2-51 (- 2). it 3

4 UG LIRLL, 2-18 F1 2-51 4335k Iam Bt il 5
T 2-48 F12-53.

0
H,O\( 0

100
\_LOH

O 0,
MeCN rt 00 8 DCM (dry) , rt 0, _.\O)k/YO \©:\1\>
e N-CH 86% E HXC.N'CH1 88% 0 (8_NH O H,C
2-18 Pon O)‘Q_48 H}C'N‘CHK
B3 BELEY 248 AR BRER

Fig. 3 Synthetic route of the conjugate 2-48
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HO
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\\© 34%

2-51

4

QAH 5
PTX, DIC, DMAP
_—
DCM (dry) , rt O
51% 0.
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Fig. 4 Synthetic route of the conjugate 2-53

1.2.3  LTAH 7K fiBig 3ip ) 7 M 52 B

TEAL G W] LTAH 7K i B 15 v 52 56 v L
DMSO i A BATEXTIE , Bestatin A FHIEXT I, 154
W % &~ lumol/L A1 10 umol/L. ffi FH LTB,

ELISA kit, £l LTA4H fEH T LTA, B} LTBy A2 AL
i A LTAGH JRGAS , S0 0 meE v, i
Al LTBy Az i /b 0y s 2 EA A0 il 58 P SR DA
A LTB, A R AHXT T DMSO 4H LTB, 2E
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I AR AL SN LTAGH /KRGS 3]
RO, H T AR A 3.
1.2.4  LTAH ZUk B34 &b 52 1

FE LTAH ZAKEHS PEASIE L DMSO 1ER
FHPEXT R, Bestatin iy BHEXS BE , AL & W0 BE I &N
1 umol/L I 10 pmol/L. {1 L—PNZMR- X il FE A i
NIRY), LTAH BEFIRYIN C—N SEKTR, A= i &
PR RIS SRR , 76 405 nm T U 5 Xo i S 4 i P g
JERE. E— B W IR N, Xl PR e () £ o v B
HIEH. M LTAH 051505, 000 5050 i s
P, LTAH BEFRICYINIRE )T [, RS SR e vl >
PR 0 S .
1.2.5 I J& 2m o 38 s 4] & M 2 30

SR MTT 3G -A i) 2 MEEE A A S
Iy BB RTIARAL A8 . PTX %t HCT116 (45 iz 40 a) Al
H460 (i 98 41 i) 15 i Je 20 Ay 338 2 300 1 6 2. DA
TE 20 6 A % B I FEAS [R] ¥ B AL g A BT
Je 240 L A A7 2%, SRR W o ek 4 AR R 1
1Cs fH.

2 HR5WE

2.1 WEBIRLTEYRIRIE

IR A B L A s R AR ), 48 HPLC
Rzl g 355 95% LI |, H45H% "H NMR ., °C
NMR Fl HRMS %7€, ¥ 5454 —5, Hrp 2™
VI ZEA FALBAR AT -

&Y 2-10 @R, I® 69%. 'H
NMR (400 MHz , DMSO-dy) 5 2.18(s, 6H) , 2.50(s,
3H),2.61(t,J=6.8Hz,2H),4.26(t,J=6.8Hz, 2H) ,
6.41(d,J=28Hz, 1H), 6.90(dd, J = 8.8Hz, 1H) ,
6.93 ~6.97(m, 2H) , 7.28 (d,J=2.4Hz, IH),7.45d,
J=32Hz, 1H) , 7.54(d, J = 8.8Hz, 1H) , 7.90 ~
7.93(m , 2H). “C NMR(100 MHz , DMSO-dy)é
196.8 , 163.6, 148.0, 133.8, 131.3, 131.1, 131.0,
129.2, 116.5, 115.0, 112.0, 111.6, 101.1, 59.2, 45.8,
443 , 28.0. HRMS (ESI-TOF) m/z. C,yH»nN,0, [M+
H] HHE(H 323.175 4, S2il{l 323.173 8.

&Y 2-11 @Ry, teR 95%. 'H
NMR (400 MHz , DMSO-ds)d 2.19(s, 6H) , 2.60 ~
2.63(m, 5H) , 426(t, J = 6.8Hz, 2H) , 6.39(d, J =
2.8Hz, 1H) , 6.80(d, J = 8Hz, 1H) , 6.94(dd, J =
8.8Hz,J=2.4Hz,2H),7.12~7.16(m, 1H) , 7.24(d,
J=24Hz, IH) , 743 ~ 7.48(m, 2H) , 7.54(d, J =

FAMBREEE B3k By

8.8Hz, 1H) ,7.70(dd, J= 1.6 Hz, J= 6 Hz, 1H). “C
NMR (100 MHz , DMSO-dy) 6 199.0, 158.2, 149.2,
1342, 133.5, 1309, 130.2, 129.8, 129.2, 122.8,
1182, 114.5, 111.5, 110.9, 101.0, 59.2, 45.8, 44.3,
31.8. HRMS (ESI-TOF) m/z. C0H23N,0, [M+H] Hilis
fH 323.175 4, SEP{E 323.175 1.

&) 2-12 LIRS, #% 70% . 'H NMR
(400 MHz , DMSO-d,s) 0 2.19(s, 6H) , 2.62(t, J =
6.8Hz, 2H) , 427(t, J = 6.8Hz, 2H) , 642(d, J =
2.8Hz, 1H) , 6.92(dd, J = 8.4Hz, J=2.0Hz, IH) ,
6.99 ~7.03(m, 2H) , 7.31(d, J=2.4Hz, 1H) , 7.47(d,
J=32Hz, I1H), 7.55(d, J=16.8Hz, 1H) , 7.75 ~
7.79(m , 2H). “C NMR(100MHz , DMSO-dg)d
162.9, 147.0, 1344, 133.5, 130.6, 128.7, 118.9,
117.0, 114.5, 111.7, 111.2, 103.9, 100.7, 58.7, 45.3,
43.8. HRMS (ESI-TOF) m/z. C19HyN;O [M+H] F i
{H 306.160 1, SEMIE 306.159 7.

fE&Y 2-13 @R Y, Ie% 33%. 'H
NMR (400 MHz, DMSO-dg) 6 2.19 (s, 6H) , 2.62 (t, J =
6.8Hz, 2H) , 427(t, J= 6.8Hz, 2H) , 6.43(d, J =
3.2Hz, 1H) , 6.78(d, J = 8.8Hz, 1H) , 6.96(dd, J =
2.4Hz,J=88Hz,2H),7.16 ~7.20(m, 1H) , 7.33(d,
J=24Hz, 1H),7.48(d,J=32Hz, 1H), 7.54 ~7.58
(m, 2H) , 7.83 ~ 7.86 (m, 1H). *C NMR (100 MHz,
DMSO-dq)§ 160.8, 147.3,135.0, 133.9, 133.4, 130.6,
128.6, 122.4, 1163, 1159, 1142, 111.2, 111.2,
101.5,100.7, 58.7, 45.3, 43.8. HRMS (ESI-TOF) m/z.
CioHyN;O'[M+H]" B & fH  306.1601 , =& i {
306.160 2.

TEE 2-14 Jy T AHARY) , W% 34% . 'H NMR
(400 MHz , DMSO-ds) 5 2.44(s, 4H) , 2.67(t, J =
6.8Hz, 2H) , 3.55(t, J=44Hz, 4H) , 431(t, J =
6.8Hz, 2H) , 6.43(d, J=2.8Hz, 1H) , 6.92(dd, J =
8.8Hz,J=24Hz, IH), 7.01(d, J = 8.8Hz, 2H) ,
7.31(d,J=24Hz, 1H) , 749(d, J = 2.8Hz, 1H) ,
7.58(d,J=8.8Hz, 1H),7.77(d,J =8.8Hz, 2H). “C
NMR (100 MHz , DMSO-dy) 6 163.3, 147.5, 134.9 ,
133.9, 131.1, 129.2, 1194, 117.5, 1150, 112.2,
111.8 , 1044 , 101.2 , 66.7 , 58.3 , 53.8 , 43.5.
HRMS (ESI-TOF) m/z.  C»;H»N;O, [M+H]" B i {i
348.170 7, SE{A 348.169 0.

A 2-15 I AMIRYY, B% 75% . 'H NMR
(400 MHz , DMSO-dy) 6 1.64 ~ 1.68(m, 4H) , 2.48 ~
2.50(m, 4H) , 2.80(t, J = 6.8 Hz, 2H) , 4.30(t, J =
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6.8Hz, 2H) , 6.43(d, J=2.8Hz, 1H) , 6.92(dd, J =
8.8Hz,J=2.4Hz, 1H) , 6.99 ~7.02(m, 2H) , 7.31(d,
J=2.0Hz, 1H),7.48(d,J=3.2Hz, 1H),7.56(d, J =
8.8Hz, 1H), 7.75 ~7.79 (m, 2H) . *CNMR (100 MHz,
DMSO-dg)§ 1633, 147.5, 1349, 133.9, 131.1 ,
129.2, 1194, 117.5, 115.0, 1122, 111.7, 1044,
101.2, 55.8, 54.1, 45.5, 23.6. HRMS (ESI-TOF) m/z.
CoHooN3O [M+H] HHE A 332.1757, S 332.1740.

A 2-16 HICEMARY), We® 46%.' H NMR
(400 MHz , DMSO-dy) 6 1.65 ~ 1.67(m, 4H) , 2.49 ~
2.50(m, 4H) , 2.80(t, J = 6.8 Hz, 2H) , 4.30(t, J =
6.8Hz, 2H) , 6.43(d, J=2.8Hz, IH) , 6.77(d, J =
8.4Hz, 1H) , 6.96(dd, J = 8.8Hz, J=2.0Hz, 1H) ,
7.16 ~7.20(m, 1H) , 7.33(d, J=2.0Hz, 1H) , 7.49(d,
J=32Hz, IH), 7.54 ~ 7.58(m, 2H) , 7.85(dd, J =
8.0Hz,J=1.6Hz, 1H). *C NMR (100 MHz, DMSO-
de)d 161.3,147.8,135.6, 134.4,133.9, 131.1, 129.2,
123.0, 1168, 1164, 1147, 111.8, 111.7, 102.0,
101.2, 55.8, 54.1, 45.5, 23.6. HRMS (ESI-TOF) m/z.
CyHpN;O'[M+H] BE 38 3321757 , £ U {H
332.1749.

R 2-17 J Ry, % 50% . 'H NMR
(400 MHz , DMSO-ds) 5 2.43(s, 4H) , 2.67(t, J =
6.8Hz, 2H) , 3.54 ~3.56(m, 4H) , 4.31(t, J= 6.8 Hz,
2H) , 6.44(d, J=2.8Hz, 1H) , 6.77(d, J = 84Hz,
1H),6.97(dd, J=8.8 Hz,J=2.4Hz, IH),7.19(t,J=
7.6Hz, 1H) , 7.33(d, J = 2.4Hz, I1H) , 7.49(d, J =
2.8Hz, IH) , 7.55 ~ 7.60(m , 2H) , 7.85(dd , J =
7.6Hz,J=1.6Hz, 1H). C NMR (100 MHz, DMSO-
de)d 161.6,147.9,134.1, 133.7, 133.7, 129.7, 129.1,
121.8, 116.5, 1158, 1152, 1123, 1104, 102.5,
101.5, 67.0, 582, 53.9, 53.5, 44.3. HRMS (ESI-
TOF) m/z. CaHpnN;O, [M+H] HEE 348.170 7, Szl
1 348.1700.

ey 2-18 L AIRY, B 92% . 'H NMR
(400 MHz , DMSO-d¢)5 1.30(d, J = 6.4Hz, 3H) ,
2.19(s, 6H) , 2.60(t, J = 6.8Hz, 2H) , 4.24(t, J =
6.8 Hz, 2H) , 4.68 (m, 1H) , 5.08 (d, J=3.6 Hz, 1H) ,
6.37(d, J=2.8Hz, IH) , 6.86(dd, J = 8.8Hz, 3H) ,
7.16(d, J=24Hz, 1H) , 7.28(d, J = 8.4Hz, 2H) ,
741(d,J=32Hz, 1H) , 748(d, J = 8.8Hz, 1H).
C NMR (400 MHz, DMSO-d,) 6 157.9, 149.8, 141.6,
133.2, 130.6, 129.1, 1272, 117.2, 114.7, 111.3,

110.8, 100.8, 68.1,59.2, 45.8, 44.3, 26.4. HRMS (ESI-
TOF) m/z. CyoHasN>O, [M+H] B 325.191 1, 52l
{8 325.1910.

LG 2-19 J L EHARY) , YK 57% . 'H NMR
(400 MHz , DMSO-dg)6 1.36(d, J = 6.0Hz, 3H) ,
2.19(s, 6H) , 2.61(t, J = 6.8Hz, 2H) , 4.24(t, J =
6.8 Hz, 2H) , 5.12(m, 1H) , 6.35(d, J=2.8 Hz, 1H) ,
6.66(dd, J=8.0Hz,J=12Hz, 1H) , 6.84(dd, J =
2.0Hz,J=8.8Hz, 1H), 7.05 ~ 7.08 (m, 2H) , 7.11 ~
7.15(m, 1H) , 7.39(d, J = 2.8Hz, 1H) , 7.47(d, J =
8.8Hz, IH) , 7.58(dd, J = 2.0Hz, J = 7.6 Hz, 1H).
BCNMR (100 MHz, DMSO-d,) § 154.2, 149.9, 137.5,
132.5, 130.0, 128.6, 1274, 1262, 1225, 1169,
113.6, 110.7, 109.3, 100.3, 62.6, 58.6, 54.9. 452,
43.8 , 25.0. HRMS (ESI-TOF) m/z. CioHysN,O, [M+
H] Hi8{E 325.191 1, SE{E 325.189 8.

B 2-29 J T AHARYY , W% 51% . 'H NMR
(400 MHz, DMSO-dg)§ 1.67 ~ 1.70(m, 4H) , 2.55(d,
J=52Hz,4H),2.82(t,J=6.0Hz, 2H) ,4.05(d, J =
6.0Hz, 2H) , 5.36(s, 2H) , 6.39(d, J = 2.8 Hz, 1H) ,
6.74(dd, J = 2.4Hz, J=8.8Hz, IH) , 7.07(d, J =
24Hz, 1H) , 7.16 ~ 7.18(m, 2H) , 7.21 ~ 7.31(m,
4H) , 7.44(d, J=3.2Hz, 1H). “C NMR (100 MHz,
DMSO-d) 153.1,138.8,131.5,130.0, 129.2, 128.9,
127.7,127.4,112.2, 111.3, 103.7, 101.1, 67.5, 55.0,
54.5,49.7, 23.6. HRMS (ESI-TOF) m/z. C5HasN,OH"
[M+H] FRSAE 321.196 1, SZI{E 321.194 7.

A 2-30 I EAHIRYY, B 29% . 'H NMR
(400 MHz, DMSO-dy) 6 1.67 ~1.70(m, 4H) , 2.57 (s,
4H) , 2.83(t, J = 6 Hz, 2H) , 4.05(t, J= 6 Hz, 2H) ,
5.38(s, 2H) , 6.40(d, J=2.8Hz, 1H) , 6.75(dd, J =
88Hz,J=24Hz, IH), 7.07(d, J=24Hz, 1H) ,
7.15(d,J=17.6Hz, 1H) ,7.25(t,J=8Hz, 1H) , 7.31
(d,J=88Hz, 1H), 7.35(s, 1H) , 7.43(d, J = 8 Hz,
1H) , 7.46(d, J=3.2Hz, 1H). C NMR (100 MHz,
DMSO-d,)d 153.1, 141.7,131.4, 131.1, 130.6, 130.0,
130.0, 1292, 1264, 1222, 1123, 111.2, 103.8,
101.3, 67.4, 549, 54.4, 489, 23.5. HRMS (ESI-
TOF) m/z. CyHpsN,OBr [M+H] BS(E 399.106 7, 52
MME 399.107 3.

fEA9 2-31 M EIRY), W% 64% . 'H NMR
(400 MHz, CDCl3) 6 1.87(s, 4H) , 2.73 (s, 4H) , 3.00
(t,J=5.6Hz,2H),422(t,J=5.6Hz, 2H) , 5.21(s,
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2H) , 6.52(s, 1H) , 6.91 ~ 6.95(m, 2H) , 7.10 ~ 7.14
(m, 3H), 7.19 ~ 7.26 (m, 3H). *C NMR (100 MHz,
DMSO-dy) 5 153.2,141.5,133.6, 131.5, 130.9, 130.1,
129.3, 127.7, 127.1, 126.1, 112.3, 111.2, 103.8,
101.4, 67.5, 549, 54.5, 49.0, 23.6. HRMS (ESI-
TOF) m/z. CoHasN,OCI' [M+H] FE(H 355.1572, 5%
M{E 355.155 5.

e 2-32 L HARY) , YK 71% . 'H NMR
(400 MHz, DMSO-d¢) 6 1.67 ~1.70(m, 4H) , 2.54 (s,
4H) , 2.80(t,J=6Hz, 2H) , 3.68 (s, 3H) , 4.04(t, J =
6Hz, 2H) , 5.33(s, 2H) , 6.38(d, J = 3.2Hz, 1H) ,
6.70 ~ 6.75(m, 3H) , 6.80(dd, J = 8.8 Hz, J = 2.4 Hz,
1H),7.07(d,J=2.4Hz, 1H), 7.20(t,J =8 Hz, 1H) ,
7.30(d,J=92Hz, 1H) , 743(d, J = 3.2Hz, 1H).
BCNMR (100 MHz, DMSO-d,) 6 159.8, 153.1, 140.5,
131.6, 130.08, 130.06, 129.2, 119.5, 113.4, 112.8,
112.2, 111.3, 103.7, 101.1, 67.5, 55.4, 55.0, 54.5,
49.6 , 23.6. HRMS (ESI-TOF) m/z. CpHyN,0,' M+
H] HHEE 351.206 7, S2lI{E 351.208 4.

fEEH) 2-33 IHAIRY, B% 90% . 'H NMR
(400 MHz , DMSO-ds)d 1.39(d, J = 5.2Hz, 2H) ,
1.49 ~ 1.54(m, 4H) , 2.50(d, J= 1.6 Hz, 4H) , 2.71 (s,
2H) , 4.05(t, J= 6 Hz, 2H) , 5.36 (s, 2H) , 6.38(d, J =
3.2Hz, 1H) , 6.73(dd, J = 2.4Hz, J = 8.8Hz, 1H) ,
7.07(d,J=2Hz, 1H) , 7.16(d, J = 7.2Hz, 2H) ,
721 ~ 724(m, 1H) , 7.29(m, 3H) , 7.44(d, J =
2.8 Hz, 1H). *C NMR (100 MHz, DMSO-d;)d 153.1,
138.9131.5, 130.1, 129.2, 128.9, 127.7, 127.4, 112.2,
112.3,103.8, 101.1, 66.3,57.9, 54.8,49.7, 25.8, 24.2.
HRMS (ESI-TOF) m/z.  CorHyN>O'[M+H]" 1 i 1
357.193 7, SEJAE 357.194 0.

AW 2-34 I EMIRY, oK 34% . '"H NMR
(400 MHz , DMSO-ds) 5 1.38(t, J = 5.2Hz, 2H) ,
1.47 ~1.53(m, 4H) , 2.46 (s, 4H) , 2.68 (t, J = 5.2 Hz,
2H) , 4.04(t,J =6 Hz, 2H) , 5.38(s, 2H) , 6.39(d, J =
3.2Hz, IH) , 6.75(dd, J = 2.4Hz, J= 8.8Hz, 1H) ,
7.07(d,J=2Hz, 1H) , 7.15(d, J = 7.6Hz, 1H) ,
7.25(t,J=76Hz, IH),731(d, J=88Hz, IH),
7.36(s, 1H) , 7.43(d, J=7.6Hz, 1H) , 7.46(d, J =
3.2Hz, 1H). * C NMR (100 MHz, DMSO-ds) § 153.2,
141.8, 131.4, 131.2, 130.6, 130.04, 130.02, 129.2,
126.4,122.3,112.3,112.2, 103.8, 101.4, 66.4, 58.0,
54.8 , 489 , 259 , 24.3. HRMS (ESI-TOF) m/z.

FAMBREEE B3k By

CoHyN,OBr [M+H]" B i B 413.1223 , 52 ) {i
413.1207.

e 2-35 JEHARY) , YK 57% . 'H NMR
(400 MHz , DMSO-d¢) 5 1.34 ~ 1.40(m, 2H) , 1.47 ~
1.52(m, 4H) , 2.45(s, 4H) , 2.67(t, J = 5.6 Hz, 2H) ,
4.04(t, J = 5.6Hz, 2H) , 5.38(s, 2H) , 6.39(d, J =
2.8Hz, 1H) , 6.74(dd, J = 2.4Hz, J=8.8Hz, 1H) ,
7.07(d, J=24Hz, 1H) , 7.11(d, J = 6.8Hz, 2H) ,
7.20(s, 1H) , 7.28 ~ 7.34(m, 3H) , 7.46(d, J= 3.2 Hz,
1H). *C NMR (100 MHz, DMSO-d¢)d 153.2, 141.5,
133.6 , 131.4, 1309, 130.1, 1292, 127.7, 127.1,
126.1, 112.4, 112.2, 103.8, 101.4, 66.4, 58.0, 54.9,
49.0,26.0, 24.4. HRMS (ESI-TOF) m/z. Cy,H,6N,OCI"
[M+H] FEYSME 369.172 8, SZIME 369.171 3.

LG 2-36 L EHARY) , YK 13% . 'H NMR
(400 MHz , DMSO-d¢) 6 1.53(s, 2H) , 1.74(s, 4H) ,
2.50(t, J = 1.6Hz, 2H) , 3.45(d, J = 4Hz, 4H) ,
3.68(s, 3H) , 4.30(t, J=5.2Hz, 2H) , 5.35(s, 2H) ,
6.41(d,J=2.8Hz, IH) , 6.71(d, J=7.6Hz, 1H) ,
6.74(s, 1H) , 6.79 ~ 6.83 (m, 2H) , 7.16(d, J= 2.4 Hz,
1H), 7.20(t,J=8Hz, 1H) , 7.36(d, J = 8.8 Hz, IH) ,
7.49(d, J=3.2Hz, 1H). °C NMR (100 MHz, CDCl;) §
159.7, 151.5, 138.9, 131.9, 1297, 129.3, 128.9,
118.8, 112.5, 112.5, 111.8, 110.6, 104.1, 101.2, 62.9,
56.1,55.1,53.7,50.1,29.5, 22.5, 21.4. HRMS (ESI-
TOF) m/z. Ca3HaoN,O, [M+H] HEAE 365.222 4, Szl
{ 365.220 6.

B 2-37 JHEHARY) , W% 36% . 'H NMR
(400 MHz, CDCl3) 6 2.91(t,J=5.6Hz, 2H) , 3.02(t,
J=64Hz,2H),3.27(t,J=64Hz,2H) , 424(t,J =
5.6Hz, 2H) , 4.28(s, 2H) , 5.36(s, 2H) , 6.57(d, J =
2.8Hz, 1H) , 6.96(dd, J=2Hz, J = 8.8Hz, IH) ,
7.18 ~ 7.24(m, 5H) , 7.33 ~ 7.40(m, 3H). “C NMR
(100MHz , CDCly)d 1532, 137.6, 131.9, 129.1,
129.0, 128.8, 127.6, 126.78, 112.7, 110.5, 104.0,
101.3,68.2,61.3,58.7, 52.4,50.3, 29.7. HRMS (ESI-
TOF) m/z. CaoHasN,OS [M+H] B {H 339.1526, 5L
MME 339.151 1.

ey 2-38 I AIRY), B 80% . 'H NMR
(400 MHz , DMSO-d,) 0 2.68(t, J = 5.6Hz, 2H) ,
2.81(t,J=64Hz, 2H) , 3.07(t, J = 6.4Hz, 2H) ,
4.07(t,J=56Hz,2H), 4.11(s, 2H) , 5.38(s, 2H) ,
6.40(d, J=28Hz, 1H) , 6.76(dd, J =8.8Hz, J =
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2.0Hz, IH) , 7.08(d, J = 2.0Hz, 1H) , 7.15(d, J =
8.0Hz, IH) , 7.26(t, J=8.0Hz, 1H) , 7.32(d, J =
9.2Hz, 1H) , 7.35(s, 1H) , 7.43(d, J = 8.0Hz, 1H) ,
7.47(d,J=2.8Hz, 1H). *C NMR (100 MHz, DMSO-
dg)d 153.1, 141.7, 1314, 131.1, 130.6, 130.03 ,
129.99, 1292, 126.4, 1222, 112.3, 112.2, 103.8,
101.3, 68.0,61.4,58.6,51.9,48.9, 29.3. HRMS (ESI-
TOF) m/z. CrH»N,OSBr' [M+H] M i {d 439.0450,
SN 439.042 9.

LG 2-39 J L AEHARY) , YK 65% . 'H NMR
(400 MHz , DMSO-d¢)6 2.68(t, J = 5.6Hz, 2H) ,
2.81(t, J=64Hz, 2H) , 3.07(t, J = 6.4Hz, 2H) ,
4.07(t,J=5.6Hz, 2H) , 4.11(s, 2H) , 5.39(s, 2H) ,
6.40(d,J=2.8Hz, 1H) , 6.76(dd, J = 24Hz, J =
8.8Hz, 1H) , 7.08(d, J=24Hz, 1H) , 7.11(d, J =
6.8 Hz, 1H), 7.20(s, 1H), 7.31(t, J=2Hz, 1H),
7.33(d, J=2Hz, 1H), 747(d,J=32Hz, 1H).
BCNMR (100 MHz, DMSO-dq) 6 153.2, 141.5, 133.6,
131.5, 130.9, 130.1, 129.2, 127.7, 127.1, 126.1,
112.3, 112.2, 103.8, 101.4, 68.0, 61.4, 58.6, 52.4,
51.9,49.0, 29.4. HRMS (ESI-TOF) m/z. C20H»N,OSCI"
[M+H] BREAE 373.113 6, S2iI{E 373.112 4.

A 2-40 R HAMIRYY, WK 76% . '"H NMR
(400 MHz , DMSO-d¢)6 2.68(t, J = 5.6Hz, 2H) ,
2.81(t,J=64Hz, 2H) , 3.07(t, J = 6.4Hz, 2H) ,
3.68(s, 3H) , 4.06(t, J=5.6Hz, 2H) , 4.11(s, 2H) ,
5.33(s, 2H) , 6.38(d, J=2.8Hz, 1H) , 6.71(d, J =
7.6Hz, 1H) , 6.74 ~ 6.76(m , 2H) , 6.80(dd , J =
24Hz,J=88Hz, IH), 7.07(d, J = 2Hz, 1H) ,
720(t, J=8Hz, 1H) , 7.31(d, J = 8.8Hz, IH) ,
7.44(d,J=2.8Hz, 1H). >C NMR (100 MHz, CDCl;) 6
160.0, 153.2, 139.3, 131.9, 129.8, 129.1, 129.0,
119.1, 112.8, 110.5, 104.0, 101.3, 68.2, 61.2, 58.6,
552 , 524 , 502 , 29.6. HRMS (ESI-TOF) m/z.
C1HasN,O,S IM+H]™ H 3 f 369.163 1, 52 il {i
369.1629.

L& 2-41 J T AHARY) , W% 64% . 'H NMR
(400 MHz , DMSO-ds) 0 2.47(t, J = 44Hz, 4H) ,
2.68(t,J=6.0Hz, 2H) , 3.57(t, J = 4.8Hz, 4H) ,
4.05(d, J=6.0Hz, 2H) , 5.36(s, 2H) , 6.38(d, J =
24Hz, 1H), , 6.74(dd, J = 2Hz, J = 8.8 Hz, 1H) ,
7.07(d, J=24Hz, IH) , 7.16(d, J = 6.8Hz, 2H) ,
722 ~7.24(m, 1H) , 7.27 ~7.31 (m, 3H) , 7.44(d, J =

3.2Hz, 1H). *C NMR (100 MHz, DMSO-d,) 6 153.1,
138.9, 131.5, 131, 129.2, 128.9, 127.7, 127.4, 112.2,
111.3, 103.8, 101.1, 66.7, 66.3, 57.7, 54.1 , 49.7.
HRMS (ESI-TOF) m/z. CyHasN,O, [M+H]"™ B & {4
337.191 1, SEPNME 337.189 5.

AW 2-42 AR, W% 73% . 'H NMR
(400 MHz , DMSO-d,)d 2.47(t, J = 4.0Hz, 4H)2.68
(t,J=6.0Hz,2H) , 3.58(t, J=4.4Hz, 4H) , 4.06(d,
J=6.0Hz, 2H) , 5.38(s, 2H) , 6.40(d, J=3.2Hz,
1H) , 6.75(dd, J=2.4Hz,J=8.8Hz, I1H) , 7.08(d,
J=2Hz, 1H),7.15(d, J=8.0Hz, IH), 7.25(t, J =
8.0Hz, 1H) , 7.31(d,J=88Hz, I1H) , 7.36(s, 1H) ,
7.43(d, J=80Hz, IH) , 746(d, J = 2.8Hz, 1H).
PCNMR (100 MHz , CDCl) 6 153.3, 140.0, 131.6,
130.7, 1303, 129.6, 129.1, 128.7, 1252, 122.8,
112.7, 1103, 103.0, 101.6, 66.9, 66.5, 57.8, 54.1,
49.6. HRMS (ESI-TOF) m/z. C,;H,4N,0,Br' [M+H] 3
WM 415.101 6, SEMIE 415.100 5.

L& 2-43 J T AHARY) , Wi 82% . 'H NMR
(400 MHz, DMSO-ds) 6 2.47(s,4H) ,2.68(t,J=
6.0Hz,2H),3.57(t,J=4.4Hz, 4H) ,4.06(d, J =
6.0Hz, 2H) , 5.38 (s, 2H) , 6.40(d, J=2.8 Hz, 1H) ,
6.75(dd,J=2.4Hz,J=8.8Hz, 1H),7.08(d,J=
2Hz,1H),7.11(d,J=6.8Hz, 1H),7.20(s, 1H) ,
7.29(d,J=8Hz, 1H),7.33(d, J=6.8 Hz, 1H) ,
7.46(d,J=2.8Hz, 1H). "CNMR (100 MHz, DMSO-
de)d 153.2,141.5,133.6,131.5,130.9, 130.1, 129.2,
127.7,127.1,126.0,112.4,111.2,103.9, 101.4,
66.7, 66.3, 57.7, 54.1, 49.0. HRMS (ESI-TOF) m/z.
Co HpN,O,CI'[M+H] B 3& { 371.1521, 52 il {H
371.1505.

A 2-44 R TAIIRYY , B 54% . '"H NMR
(400 MHz , DMSO-d¢)d 2.47(t, J = 44Hz , 4H) ,
2.68(t,J=6.0Hz, 2H) , 3.58(t, J = 44Hz, 4H) ,
3.68(s, 3H) , 4.05(t, J= 6.0Hz, 2H) , 5.32(s, 2H) ,
6.38(d, J=32Hz, 1H) , 6.71(d, J = 7.6 Hz, 1H) ,
6.73 ~ 6.75(m, 2H) , 6.80(dd, J = 2.4Hz, J= 8.0 Hz,
1H) , 7.07(d, J=24Hz, 1H) , 7.20(t, J = 8.0Hz,
1H) , 7.30(d, J = 8.8Hz, 1H) , 7.43(d, J = 2.8 Hz,
1H). *C NMR (100 MHz, DMSO-d,) 6 159.8, 153.1,
140.5, 131.6, 130.1, 130.1, 129.2, 119.5, 113.4,
112.8, 112.2, 111.3, 103.8, 101.1, 66.7, 66.3, 57.7,
55.4,54.2, 49.6. HRMS (ESI-TOF) m/z. CyHyN,05"
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[M+H] FSAE 367.197 7, SEIME 367.201 2.

L&) 2-45 I HAMRY), B 34% . 'H NMR
(400 MHz , DMSO-ds)d 1.71(t, J = 3.6Hz, 4H) ,
2.62(s, 4H) , 2.88(t, J= 6.0Hz, 2H) , 4.07(t, J =
6.0Hz, 2H) , 5.42(s, 2H) , 6.43(d, J=3.2Hz, 1H) ,
6.51 ~6.53(m, 1H) , 6.76 (dd, J = 2.4 Hz, J = 8.8 Hz,
1H) , 7.11(d, J=2.0Hz, 1H) , 7.20 ~ 7.23(m, 2H) ,
739(d, J=32Hz, IH) , 7.65 ~ 7.67(m, 1H). C
NMR (100 MHz , DMSO-dy)é 153.2, 137.6, 133.1,
131.6,13.2,129.8, 129.7, 128.6, 128.5, 122.2, 112.4,
111.1, 103.9, 101.5, 67.3, 54.9, 54.5, 49.9 , 23.5.
HRMS (ESI-TOF) m/z. C,;H,4N,OBr [M+H]" ¥ & {4
399.106 7, SEI{E 399.106 1.

&Y 2-46 J Ltk , iR 46%. 'H
NMR (400 MHz , DMSO-d)d 1.68(s, 4H) , 2.62 (s,
4H) , 2.81(t, J = 6.0Hz, 2H) , 4.04(t, J = 6.0Hz,
2H) , 5.34(s, 2H) , 6.39(d, J=2.8 Hz, 1H) , 6.74 (dd,
J=2.0Hz,J=88Hz, 1H), 7.07(d,J=2.0Hz, 1H),
7.10(d, J=8.4Hz, 1H) , 7.28(d, J = 8.8 Hz, 2H) ,
7.43(d,J=32Hz, I1H), 7.48(d, J=8.0Hz, 2H).”C
NMR (100 MHz , DMSO-ds)§ 153.2, 138.3, 131.8,
131.4, 130.0, 129.6, 129.3, 120.8, 1123, 111.2,
103.8,101.3, 67.5, 54.9, 54.5, 49.0, 23.6. HRMS (ESI-
TOF) m/z. CyHp4N,OBr' [M+H] FHi{E 399.106 7, 5
MI{E 399.106 0.

AW 2-51 AT EMRY, oK 41% . 'H NMR
(400 MHz , DMSO-dg) 5 1.50 ~ 1.56(m, 1H) , 1.58 ~
1.68(m, 2H) , 1.75 ~ 1.84(m, 1H) , 2.30(dd, J =
8.8Hz,J=164Hz, 1H), 2.53 ~2.55(m, 1H) , 2.65 ~
2.71(m, 1H) , 3.09 ~ 3.19(m, 2H) , 3.22 ~ 3.27(m,
1H) , 3.39 ~ 3.42(m, 1H) , 4.02(t, J= 6.0Hz, 2H) ,
437(s, 1H) , 5.36(s, 2H) , 6.38(d, J = 2.8 Hz, 1H) ,
6.73(dd, J = 2.0Hz, J = 8.8Hz, I1H) , 7.06(d, J =
2.0Hz, 1H), 7.17(d, J=7.2Hz, 2H) , 7.21 ~ 7.24 (m,
1H) , 7.27 ~ 7.31(m, 3H) , 7.43(d, J = 3.2Hz, 1H).
C NMR (100 MHz, DMSO-d) § 153.1, 138.9, 131.5,
130.0, 129.2, 129.0, 127.7, 1274, 1122, 111.3,
103.8, 101.1, 68.0, 65.9, 64.8, 55.2, 54.3, 28.3, 23.4.
HRMS (ESI-TOF) m/z.  C5,H»N,O, [M+H]" B it 1
351.202 8, SEIAE 351.206 2.

2.2 WBIBRHTEMRIESIN LTAH #PHE

X PR A 4 A T T LTALH 2 BRERI

TSR, S50 03 1 fn 2.

FAMBREEE B3k By

M1 TR LS, (L& 2-10,
2-12,2-15.2-18 ZIKEEAHITEES Bestatin A 245
YA, ST AR B 1L K DY
MEPSERE N, N- RN, 5[ 5 A7 5 /K i ) R BA
AROLIPARIE T, JEHOR B | 52 L S BRI ]
AL

F1 F—FELEYW LTAH SEAEMFIEGE
Tab.1 The LTA;H aminopeptidase inhibitory activity of

the first type compound

Ew 2%
s 1 umol/L 10 pmol/L

Bestatin 31.15+3.97 78.14 £ 0.24
2-10 30.93 £2.95 63.67 +2.74
2-11 23.96 +0.43 19.42 +1.01
2-12 46.20 +1.33 80.25 £ 0.82
2-13 18.22 £ 0.62 21.70 +£2.01
2-14 30.45+1.28 58.85 +3.04
2-15 46.18 +3.66 79.19 + 0.84
2-16 30.95 +5.83 32.60 +3.66
2-17 2523 +6.74 26.62 +3.34
2-18 38.41+2.73 76.21 +£0.93
2-19 2543 +1.69 32.13+3.91

®2 BT EY LTAM SBKEFDHIEE
Tab.2 The LTA4H aminopeptidase inhibitory activity of
the second type compound

(lesg) A%
el 1 umol/L 10 pmol/L

Bestatin 31.15+3.97 78.14 £ 0.24
2-29 4248 +3.15 78.53 £2.03
2-30 30.49 +3.81 48.73 £2.18
2-31 27.88 +4.28 54.32+2091
2-32 39.27+4.26 3745+ 1.71
2-33 4584 +3.13 79.84 £ 0.71
2-34 12.53 +1.39 44.09 +2.50
2-35 21.55+1.92 25.30+2.20
2-36 33.42+1.88 16.45+2.34
2-37 48.05 +3.80 55.79 £2.79
2-38 33.36+4.30 4438 +2.62
2-39 34.77 + 0.06 32.85+1.48
2-40 34.86 +4.04 26.65+2.15
2-41 47.47 +4.59 47.61 +3.31
2-42 4213 +£2.17 48.36 + 1.62
2-43 27.19 +4.74 41.48 +1.79
2-44 43.62 +1.86 37.55+1.99
2-45 27.74 +1.50 62.47 +4.00
2-46 4343 £3.54 78.45+0.14
2-51 2891 +1.25 64.44 + 5.88

MW 2 ATLLE W K01k & &8 B Al
Bestatin ZRUAGIENE, 7E 1 umol/L ¥E T, L&) 2-
29 . 2-33,2-37.2-41 . 2-44 2-46 WM R H T
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Bestatin, 7E 10 pmol/L ¥&JE T, fL&#) 2-29.2-33 . 2-
46 M1 5T Bestatin, Z5f450HT & : 24m5(WE 5 7
145 7K LA Ry RS e B MR BE B, 15[ 1 52 (2R BE 1 JE
B B ] 407 F AR R B L X IR B B, Ak 9t
LTAH SR 76 A4

X TP AR R 16, LTAGH (9 220Kl 3% 1
K SIS T — S0, B A A 3 i sk R e
XL e 1 TSR . R U, S IGHR 024 K
BRSP4k A I T LTALH KA B i 05
PEDIR , 25 5 02 3.

x3 WEYW LTAHKGEH &M
Tab.3 The LTAH hydrolase inhibitory activity of the

compound
e =%
s 1 umol/L 10 umol/L
Bestatin 83.64 +0.78 91.62 +0.99
2-10 75.31£0.97 83.62 £ 0.49
2-18 22.55+4.67 87.14 £ 0.31
2-12 67.58 £2.79 84.86 + 1.66
2-14 1.83+1.29 75.66 £ 1.57
2-15 25.10+5.95 89.95 £ 0.61
2-29 48.58 +5.18 77.06 £ 0.29
2-33 56.20 +2.70 86.88 +0.92

M 3 AIEW: frigfb &YW R R4 LTAH
K S B S5, R HE 10 umol/L R iGPEIEAR S
Bestatin AHBRI 22 , LG4 2-10.2-12,2-29.,2-33
FEARHR BT oA S50 0 7K AR AT o o 2
2.3 BIRGTEN S EMERBEYIIRIE

TE S B ERIE BZE 0, 25 T LTALH %
ORI ) 5 P AR A S Tl ) 35 e A A LG A A
Bl E RE A A TR PR A IR AR A (2-18 R0 2-
51, dEAE T ZEEEL SRS A R ARG, A%
HENFH MBI, 4358 2-48 F 2-53, 45 FRAE
W

&Y 2-48 APIEFEA, K 88%. 'H NMR
(400 MHz , DMSO-d,) 0 1.00(s, 3H) , 1.03(s, 3H) ,
1.08 ~ 1.14(m, 1H) , 1.23 ~ 1.27(m, 3H) , 1.50(s,
3H) , 1.77(d, J = 5.2Hz, 2H) , 2.09(s, 3H) , 2.21 ~
2.23(m, 9H) , 2.29 ~ 2.33(m, 1H) , 2.59 ~ 2.66 (m,
6H) ,3.58 ~3.59(m, 1H) , 3.98 ~ 4.04 (m, 2H) , 4.10 ~
4.12(m, 1H) , 424 ~ 428(m, 2H) , 4.63(d, J =
40Hz, 1H) , 4.85 ~ 492(m, 2H) , 5.34 ~ 5.37(m,
1H) , 5.42(d,J=5.6Hz, 1H), 5.52 ~ 5.58(m, 1H) ,
5.69 ~ 5.74(m, 1H) , 5.80 ~ 5.86(m, 1H) , 6.30(s,
1H) , 6.38(d, J=1.6Hz, 1H) , 6.89(dd, J = 1.6 Hz,
J=8.8Hz,3H),7.18 ~7.20(m, 2H) , 7.26 ~ 7.29 (m,

2H),7.42~7.55(m, 9H) , 7.64 ~7.67 (m, 2H) , 7.71 ~
7.73(m, 1H) , 7.84 ~ 7.87(m, 2H) , 7.98(d , J =
8.0Hz,2H),9.22(dd,J=3.2Hz,J=84Hz, 1H). " C
NMR (100 MHz , DMSO-ds)§ 202.9, 172.0, 171.3,
170.1, 169.5, 169.5, 169.3 , 167.0, 166.9 , 165.7 ,
159.1, 1589, 157.3, 149.4, 1493, 140.0, 137.8,
135.6, 135.4, 134.8, 134.7, 134.0, 133.9, 133.39,
133.36, 132.0, 130.7, 130.5, 130.1, 129.2, 1288,
128.7, 128.1, 128.1, 128.0, 127.9, 117.3, 117.2,
115.0, 114.9, 111.4, 111.3, 111.2, 101.1, 84.1, 80.8,
77.2,75.8,752,75.0,72.2,71.3,709, 58.9, 58.0,
57.9,55.4,54.5,46.6,45.6,44.1,43.5,41.2,268,
238, 23.0, 225,223,219, 21.1, 144, 103.
HRMS (ESI-TOF) m/z. C7;H7sN;0,5 [M+H]" B i {8
1260.527 5, SEIE 1260.526 3.

&Y 2-53 MEGER, $eK 51%. 'H NMR
(400 MHz , DMSO-d,) 0 1.00(s, 3H) , 1.02(s, 3H) ,
1.09 ~ 1.15(m, 1H) , 1.23 ~ 1.27(m, 1H) , 1.50(s,
4H) , 1.61 ~ 1.67(m, 3H) , 1.77(s, 3H) , 1.80 ~
1.84(m, 1H) , 2.08(s, 3H) , 2.23(s, 3H) , 2.31 ~
2.33(m, 2H) , 2.54 ~ 2.57(m, 2H) , 2.62 ~ 2.64(m,
2H) , 2.71(s, 2H) , 3.08 (s, 2H) , 3.58(d, J = 6.4 Hz,
1H),3.75~3.82(m, 1H) , 3.94 ~3.95(m, 1H) , 3.98 ~
4.04(m, 1H) , 4.63(s, 1H) , 4.89 ~ 491 (m, 2H) ,
534 ~536(m,3H),542(d,J=7.2Hz, 1H), 5.55(t,
J=88Hz, 1H) , 584(t, J = 8.8Hz, 1H) , 6.30(s,
1H) , 6.37(s, 1H) , 6.72(d, J = 8.4Hz, 1H) , 7.05(s,
1H),7.15~7.20(m, 3H) , 7.22 ~ 7.24(m, 1H) , 7.26 ~
7.30(m, 3H) , 7.44 ~ 7.50(m, 7H) , 7.53 ~ 7.55(m,
IH) , 7.64 ~ 7.68(m, 2H) , 7.71 ~ 7.75(m, 1H) ,
7.86(d,J=72Hz,2H) ,7.98(d,J=72Hz, 2H) ,
9.23(d,J=8.0Hz, 1H). °C NMR (100 MHz, DMSO-
de)d 202.9,171.9,170.1, 169.5, 169.2, 166.9, 165.7,
139.9, 1389, 137.8, 134.7, 134.0, 1339, 132.0,
131.5, 130.4, 130.1, 129.2, 129.0, 128.8, 128.7,
128.1, 1279, 127.7, 1274, 1122, 111.3, 103.8,
101.1, 84.1,80.7, 77.2, 75.8, 75.2, 75.0, 71.2, 70.9,
67.9,67.3,57.9,554,54.9,54.4,54.1,49.7, 465,
434,289, 283,268,238, 23.5,23.0,21.9, 21.1,
14.4, 10.3. HRMS (ESI-TOF) m/z. C3HgoN30;5 [M+
H] FHi{E 1286.539 2, S2iI{H 1286.543 7.
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2-18 1 2-51 X} HCT116 #Hffids i /R — & 30 1%
Pk, LB 2-18 X HA60 4 A R 3G 1, i
&Y 2-51 WG — 5 ANEIE T, PSS A 4
O35 A2 BB S i B Ik &4 2-48 Ml 2-53
FEFER Y, BIXE HCT116 20 i it 310 il 7 o
SR, NEE AN HCT116 MIX Rkt fe 50
WIER LTAH 745 i dm A b i s kA 56, [N
25 H desiE w R R SR R AR ANtz S 2, Rt
ASCRT T BB W5 AT A 4 D R 5 5862 Bt () (B Bk
W55 98 1 BEAH G i i AT EE 2L T A (AL
R4 LA P E

Tab.4 The antitumor activity of compounds

e ICs/ (umol-L™)
G5 HCT116 H460

Bestatin >100 >100
PTX <0.01 <0.01
2-18 24.15+2.51 >100
2-48 0.04 £ 0.05 0.89 +0.12
2-51 13.62 +2.42 29.53+1.28
2-53 0.09 + 0.05 0.26 +0.15

3 & it

HRAE LTALH S50 Rk J LA S S AE 5 i
EKR , 456 DG-051 L5 FT LTAGH 1) RS54
Bta Mzt 30 4~ 1, 5-HUCmIERTAE Y,
BIhasgitb &Y. LTAH #0fliE pE AL SR, K
AL A PR R ) LTAGH $ifiliE e, Hod
&Y 2-12.2-15,2-18,2-29 1 2-33 MHIFENET N
2. WO R B AW R B A 4 R, W[
I 1 rE e N, N- RS 5K JE A, 5 fiik
BEARER S £ B s F I BUR PRI Ay Ak S A
B, s 5 (BEREIO SN 20 | RIE IR R SR K 3
A1, 1 P BRI URET, X LTAGH Al ok
. N THRZ BB WA DU S N |,
LTAH MG 2 MES s PTX ILMHEk
FEHEA RSN T I, Bk S 2-48 0 2-
53 FIHXTLE AN HCT116 3Rk RR,
5P —3k.

Sk

[1] Clevers H. At the crossroads of inflaimmation and can-

[2]

[3]

[4]

[5]

6]

(7]

[8]

[9]

[10]

[11]

AEHEAREEE H36k FH1

cer[J]. Cell, 2004, 118 (6) : 671-674.
RIEE. CHRREE MR RIS IR B IR s B v 1)
JE/R L. F- R ELR, 2005, 14(5) : 257-261.
Thun M J, Henley S J, Carlo P. Nonsteroidal antiin-
flammatory drugs as anticancer agents: Mechanistic,
pharmacologic, and clinical issues[J]. Journal of the Na-
tional Cancer Institute, 2002, 94:252-266.
Haeggstrom J Z. Leukotriene A4 hydrolase/ aminopepti-
dase, the gatekeeper of chemotactic leukotriene B4 bio-
synthesis[J]. The Journal of Biological Chemistry ,
2004,279 (49) : 50639-50642.
Stsiapanava A, Samuelsson B, Haeggstréom J Z. Captur-
ing LTA4 hydrolase in action: Insights to the chemistry
and dynamics of chemotactic LTB, synthesis[J]. Pro-
ceedings of the National Academy of Sciences, 2017,
114 (36) : 9689-9694.
Caroline M L, Akthar S, Dhiren F P. The development of
novel LTA4H modulators to selectively target LTB,4 gen-
eration[J]. Scientific Reports, 2017, 7: 44449.
Sandanayaka V, Mamat B, Bhagat N, et al. Discovery of
novel leukotriene A4 hydrolase inhibitors based on
piperidine and piperazine scaffolds[J]. Bioorganic &
Medicinal Chemistry Letters, 2010,20(9) : 2851-2854.
Enache L A, Kennedy I, Sullins D W, et al. Development
of a scalable synthetic process for DG-051B, a first-in-
class inhibitior of LTA4H[J]. Organic Process Research
& Development, 2009, 13 (6) : 1177-1184.
Whatling C, McPheat W, Hersl M. The potential link
between atherosclerosis and the 5-lipoxygenase
pathway : Investigational agents with new implications
for the cardiovascular field[J]. Expert Opinion On Inves-
tigational Drugs, 2007, 16 (12) : 1879-1893.
Davies D R, Mamat B, Magnusson O T, et al. Discovery
of leukotriene A4 hydrolase inhibitors using metabolom-
ics biased fragment crystallography[J]. Journal of Me-
dicinal Chemistry, 2009, 52 (15) : 4694-4715.
Sandanayaka V,Mamat B, Mishra R K, et al. Discovery
of 4-[(2S)-2-{[4- (4-Chlorophenoxy) phenoxy] methyl}-
1-pyrrolidinyl] butanoic acid (DG-051) as a novel leukot-
riene A4 hydrolase inhibitor of leukotriene B4 biosynthe-
sis[J]. Journal of Medicinal Chemistry,2010,53(2) :
573-585.

RIEHRE: R4



