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WA S IHRMNIEE 5. AR RWT: © R,M
IR b BAR A 4 0 6 M 5 A O, 81 dn kA 4 8~
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Ho BRI EEF, ZHOR RN G 12~15 17
PWRIMBEIRT « @ Ry R BER . LEWSZ
TR, WA TN (K >50 pmol- L), % 1A H R
TR, thE 6 A H LS E M (K, = 42 pmol-L7),

E 4 2-(2-Mk e 3t ) L E ¥, MR E RS, T
1) K; = 2.6 umol- L, F A AT 12 0B ¥4k & 42 10 PR #1
B, PR Ry AN — AN B K, HF H AU Y A F
Téit. @ T RAL2-FIRFENEPE M IE TR, Pk
BF R INBE RIA 20 2R, (A0 17 AT ke 5, v
B, (HEZET 6, KAE T 2-5 - AL Fr B
@ R, [ HF FE AR ol o3 P 1k o 1) T, i 3 Y 5
il 4n 18 5T 10, 19~22 58 TAHM 1 11.13~15. & R,
F) 2-ME e 2, 3 6 B 3- 18 4-Mk e 2 FE s P (23, 24) B
EWT, P 2-MENE BUR T0L BT A5 A I E B

3.2 R MKREEENTE T PRy Re,
[i] 7 2-MHEWE 2 ik A 2- AR B A AR, R 3R 2 0 R 3
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AR FMEA SWH T %2, G5 REW, HME1 (K=
500 nmol-L") 48 A4 5 A g (26) % M3 A KA (K, =
400 nmol-L™"), 1M 4 3 Xl (27, K;= 260 nmol-L™") B,
3-J% Mg (39, K;= 180 nmol-L") v PE# 5 2 %, (2 K1Y
P i — FR A B (28, K, =2 500 nmol-L) 5§ PU & Mk
IR g (29, K,=2 100 nmol-L") i Pk 55, Honis e A
RS, KB NAR] S X A B (AR
MIZRE R, G 31 1 PE & 58, K= 25 nmol L, 2§
BAZE R IR 32 AN 33 A myvdi P . B4R, (b &I A
5K B GnRH 35 A 235 AN [R], 1 41 30~33 % K B
WMER 59, 28 GnRH B F F 8 % 7 ¥ (Zhu YF,

Table 1 Binding affinities of pyrrolo[1,2-a]pyrimidones on the human GnRH receptor

Ry o o
RiE Y /[ﬁ/u\ocsz
N
NC L B
Compd. R, R, R, Rat GnRHR K/pmol-L"!

5 CH, Ph (CH,),N >50

6 CH, Ph PhCH,-N-CH, 42

7 CH, Ph (2-Py)CH,CH,-N-CH, 2.6

8 CH, 2-CN-Ph (2-Py)CH,CH,-N-CH, 49

9 CH, 2-CI-Ph (2-Py)CH,CH,N-CH, 8.5
10 CH, 2-CH,0-Ph (2-Py)CH,CH,-N-CH, 6.6
1 CH, 2-F-Ph (2-Py)CH,CH,-N-CH, 0.5
12 CH, 2,3-F,-Ph (2-Py)CH,CH,-N-CH, 24
13 CH, 2,4-F,-Ph (2-Py)CH,CH,-N-CH, 3.7
14 CH, 2,5-F,-Ph (2-Py)CH,CH,-N-CH, 6.0
15 CH, 2,6-F,-Ph (2-Py)CH,CH,-N-CH, 2.0
16 CH, >— (2-Py)CH,CH,-N-CH, >50
17 CH, 2-F-Ph PhCH,-N-CH, 1.8
18 (CH,),CHCH, 2-CH,0-Ph (2-Py)CH,CH,-N-CH, 22
19 (CH,),CHCH, 2-F-Ph (2-Py)CH,CH,-N-CH, 0.1
20 (CH,),CHCH, 2,5-F,-Ph (2-Py)CH,CH,-N-CH, 1.2
21 (CH,),CHCH, 2,6-F,-Ph (2-Py)CH,CH,-N-CH, 0.8
2 (CH,),CHCH, 2,4-F,-Ph (2-Py)CH,CH,-N-CH, 0.4
23 (CH,),CHCH, 2,4-F,-Ph (3-Py)CH,CH,-N-CH, 28
24 (CH,),CHCH, 2,4-F,-Ph (4-Py)CH,CH,-N-CH, >50
25 (CH,),CHCH, 2,4-F,-Ph PhCH,CH,-N-CH, >50
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Table 2 Binding affinities of compounds with varied R, and car-

boxylic ester

M~ 7d
LU
o LY
OONT F
ve L
LJ
K/nmol-L"!
Compd. R, R, Human Rat
GnRH GnRHR
HsC,
26 CH, >— 400 Not test
: HsC
27 CH, & 260 Not test
28 CH, ? 2500 Not test
29 CH, O‘:} 2100 Not test
H3C
30 CH, Hjcy 180 7700
H3C
31 (CH,),CHCH, H;y 25 7300
3 - - 33 8900
33 i} :;y 31 7500

Struthers RS, Connors PJ, et al. Initial structure-activity
relationships of a novel series of pyrrolo[1,2-a]pyramid-
7-ones as GnRH receptor antagonists. Bioorg Med Chem
Lett, 2002, 12: 399-402).

4 BREREEREENEHRTHR

TESE AR e rh o — AN PR 4 & FUE IR I BRI 3
B N, R - BV 0B L2 67 R B IR
He 4 N-BUAHRE A8 450 1 2k ) 520 (6 oz 2 25k 22 [
BN CHR), 85 R 2 LA EEA 4-T A&
Y34 BA G, K= 1.2 nmol- L' G R M), JETTT
DA 34 935 R RUCKs 6 o7 1 FR R T A2 i 9 Tk i LA ek
aUrIt e, AR A ARG TR 3.

S5 R, FIEREVE R TTBRAN K . 19 % 35 10
TR A ke 36 AH EL, Jim A i R A 0 — 1%, 9 R
O 38 (G PR FEAR P £ o T B 1) 1E T i 39 0 1 (B
F e, Ki=3.3 nmol-L", T % (37) HIiE MERE 55, & H
AL (40) FERIR £, K= 630 nmol-L'. 7K P % (41)
TSR T 34, JF H R, N LR (43) BTG R A, 1
B 2- Mk WE 2 3 i 0 A 7 15t Jie 2 91 oh 47 2 B2 (Zhu
YF, Wilcoxen K, Saunders J, et al. A novel synthesis of
2-arylpyrrolo[ 1, 2-a]pyrimid-7-ones and their structure-

activity relationships as potent GnRH receptor antago-

Table 3 Binding affinities of compounds with amide

a
¢

HC— 0 R
e TN/ TN\ NTYTOR,
Al </O / H?C/N ) (L) I N/ — Nﬂ F
e PN
N_/ R T =
34 L\VJ 3544
Human
Compd. R, R, GnRHR
K/nmol-L"!
34 - 12
CH3
35 (2-Py)CH,CH,-N-CH, o 21
36  (2-Py)CH,CH,-N-CH, NH@ 9.2
37  (2-Py)CH,CH,-N-CH, NH_~_-CHs 10
38 (2-Py)CH,CH,-N-CH, ) 3
39  (2-Py)CH,CH,-N-CH, N, 33
40  (2-Py)CH,CH,-N-CH, Ny 630
41  (2-Py)CH,CH,-N-CH, NH__~_Ph 1.1
42 PhCH,-N-CH, NH A~ PP 17
43 PhCH,-N-CH, NH__~_CHs 154
44  (H,C),NCH,CH,-N-CH;  NH_~_CH; 440

nists. Bioorg Med Chem Lett, 2002, 12: 403-406).

SR, PL e e g e R A% VR B T U A
1FAGA P I AR Ao M B AR, - 3 AR A, 70 75 4k 4k
Ak .

5 BRPEF0RIE R £ 1%

5.1 BRESHIBIERRIR LEEEMMAL KR IEms
W A 5 ML e e e ) A% CRF SR 11 U 0 1
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W R A B AR A B R BAE W B % b, & &
ML EmE TR 4.

file b % 4 IR ROR R e © HE145 5 46 11
TR 25 S TR R, AT 2- M 1 ) i £ T 5 R
HE; LB 47 5 45, R T IR 2 AR T R AU, TR SR
1A%, R 2 B K ME AT (Bl S g iR A I 2
oo 48 50T 47 K26 i, J2& 2-MhmE £ 5 M 1 DTk -
XL R THA S AL 34 P Bz B AE 3T I BREAZ AT AR
HEBMME. @ LI (C,HR) #k 2- 23 A B (C5H)
PRI 9 a0 R A P 49 58T 48, 5T 5T 47, UL
WAl 3 B KRR Ak M R Fis k. @ R
2 M IE 2, FE A 3-mk e F G (51) B 2-Wig 3 (52) Bl H
ALK (53) B, vETEHECE ATk s, 1M bk A (54).
VY &0 5 IR (55) FH DY ZIE g (56) B 46, ) 2% 2 7% 1
(Wilcoxen KM, Zhu YF, Connors PJ Jr, et al. Synthesis
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Table 4 Structure-activity relationships for the 2-arylimidazolo[1,2-a]pyrimid-5-ones

Rey O O
. I\ //\/ N/H\\/JL‘O’RS
T\ — |
7 NN OF
L\vyl\\
()
Compd. R, R, R, Human GnRHR K/ nmol-L"!
45 CH,0 PhCH,-N-CH, CH,CH, 950
46 CH,0 (2-Py)CH,CH,-N-CH, CH,CH, 500
47 CH,CH,CH,CONH PhCH,-N-CH, CH,CH, 80
48 CH,CH,CH,CONH (2-Py)CH,CH,-N-CH, CH,CH, 12
49 CH,CH,CH,CONH (2-Py)CH,CH,-N-CH, (CH,CH,),CH 75
50 CH,CH,CH,CONH PhCH,CH,-N-CH, (CH,CH,),CH 14
51 CH,CH,CH,CONH (3-Py)CH,-N-CH, (CH,CH,),CH 52
52 CH,CH,CH,CONH (2-furan)CH,-N-CH, (CH,CH,),CH 29
53 CH,CH,CH,CONH CH,0CH,CH,-N-CH, (CH,CH,),CH 36
54 CH,CH,CH,CONH N=CCH,-N-CH, (CH,CH,),CH 300
55 CH,CH,CH,CONH OQ“ (CH,CH,),CH 290
56 CH,CH,CH,CONH [ (CH,CH,),CH 2200
57 (CH,),CHCONH PhCH,-N-CH, (CH,CH,),CH 41

and initial structure-activity relationships of a novel
series of imidazolo[1,2-a]pyrimid-5-ones as potent GnRH
receptor antagonists. Biooeg Med Chem Lett, 2002, 12:
2179-2183).
52 BEEAUHRRMTH® AW 49 RIS TEL S,
K, =7.5 nmol-L", 3-8 i ) £ FHJ 6 00 52 25 IR 1k A &
BEEZ AR, (BB R 2 AR AR e M 22, X — R
e ARG RE 0 ik 141 i 2, B0 PR i3 A BBOA R RE ) 3k B
RIRBEFE B T RE, & BRI AT E S,

F 4 0 06 2 b IR AR R B 32 AR 1) 6, 4K
S 58 HEYE (K, = 4.6 nmol L) #id T 49, #/r it
& B, 10 ELR R SR RS & 2- B 4- 47 (59, 60), i

Table 5 Structure-activity relationships of compounds without

I wk\ e

N 0

ester groups

7/ CHa )y
o 7 Il W
He N N~ T/ 'icm
J
Compd. R Human GnRHR K/nmol-L"!
58 3-CH,0 4.6
59 2-CH,0 65
60 4-CH,0O 18
61 3,4-CH,0, 11
62 3,4-(CH,0), 110
63 3,4,5-(CH;0), 370
64 3-F 79
65 3-CF,0 140
66 3,5-Cl, 100
67 3-SH 56

5%, Vi B SR 70 B R B S, 2 67 b H At A B AR
TaG. KN LEEAEMAES AN PEENLEY (62,
63) i PE#B AR 10 A5 LA I, 3,4- 0 — S L& 61 1)
T PEALIRCT 58, b 3R i AR AL A W R A
K, A2 PR i 3 H Ao v, M DA R S ) e S2 4k
BET ] 5E R A H 4, AR 4 2- it g £ i 3 A
R 9 oML E PR KB, PR R N B, SRR M
e J AR IR I A & 0 4T3 DA 2Pk e 2 i i D A A v B
(45 ¥y 5 $ 4E MBE) (Gross TD, Zhu YF, Saunders J, et
al. Design, synthesis and structure-activity relationships
of novel imidazolo[1,2-a]pyrimid-5-ones as potent GnRH
receptor antagonists. Bioorg Med Chem Lett, 2002, 12:
2185-2187).
6 BUHETARRER
6.1 WK I3 0 B 28 46 A PRIBEOEER O 1 il fb BF 4%
SRR, A G IR AR N BRI, R 2 LRI RE B BBk
JE -, A By PR E 25 4, AT 0 1 P38, DUA
T 2R VE R, & AR S W81 T 3K 6.
SRFW], BERZ AR5, S 68~T1 M B 45 1) 5
PR 9% 2 5 ORI & 38 B LR L ACAH ], 75 B 2-1ik
WE LW HE (68) ¥ I A i, B BE A A (69) BRI IE M 8 Ff
I (70) BRPKIEFR (71) #AE I 1k FEAR . T A 1A] 2R
TR EY (72~74) B E R ZEEK. HKEY
68 I LRI &1 . LN, T H BRI E 6 A
FETEPE TR, & UK TC T 75 A 6- W) 76 1
P73 T B AIK 50 A1 65 A, 1 B 6- F k2 R i B 24 2%
5.
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Table 6 Structure and activity of compounds with uracil core

ocH, NN och, NN OCH,
R, o 0 o
Ry "N ‘ e NN | Hye NN ]
l¢) CHy
N" CHy 07N L 07N
F: i F: \): F: i
68-74 75 76
Human GnRHR
Compd R, R, o
K/nmol-L
=N
68 CH, w 34
—N
69 CH, W 240
70 CH, % 1100
)\
71 CH, <M 3800
H
=
72 LI 130
N
73 Qy g 43800
7 N\
74 N _ 530
e
75 - 1700
76 - 2200

6.2 5-FEELMAENTIR AT HERULEY68T
S-RFEIA b 3-HUA B E A, LR AEKLEY)
TTIEME R T (£ 7). 1 3,4-00 H Ik (78) F1 3,
4-0. 2 A (79) BURHITE M 5 68 AH DL, FH 4 E 72 =2
447 (83) W PEFRAK 6 1%, S AL (0 EE A, HHE 2
1T B2 K T RE . 3-OH (80) BY 3-OCF, (81) 51}
PEIE AT WG, 4- 5 AL (84) 5 68 AHIT, I REE K
SR gt 7T A S T .

e VI 68 A2 HLARREAL &, SR T/ BRI A3k
WA e B AR AR E TR, BE B /N R ] 75%
24 2 MREAR, I B b 25 WD BV BR300 0.4 h,
PR A= R BE F=1.4%, 3% 25 32 W i 5 PR 058 11 68
1 25 A M 7% A 4L (Zhu YF, Gross TD, Guo ZQ, et al.
Identification of 1-arylmethyl-3-(2-aminoethyl)-5-arylu-
racil as novel gonadotropin-releasing hormone receptor
antagonists. J Med Chem, 2003, 46: 2023-2026),

A2 2-F AL A7) (85) 5k 35 = T 3-F (86),
IRl TG & B T 2-F, 3-OCH, (87) % P /2 68 1 10 £, M 1M
TERET SIS XV I A2 . 21X BLAREL 1 5 [
(R AR o
6.3 FMBMAREMSAMBOBETSR T sAR%E
¥ 2-F Xof 37 1k ) A 2 ot ik DL S N3 LA AT AR e

Table 7 Activity of compounds with varied substituted 5-phenyl

groups
e 10
N~
<glias.
\‘ E@
F
Compd. R Human GnRHR K;/nmol-L"!
68 3-OCH, 34
71 H 400
78 3,4-0,CH, 38
79 3,4-0,CH,CH, 24
80 3-OH 480
81 3-OCF, 4800
82 3-CH,CH; 220
83 4-OCH, 230
84 4-OPh 30
85 2-F 81
86 3-F 1200
87 2-F, 3-OCH, 3

], B Ak 2RO IX IS Ar B, BIAR 4 N3 BE 1 [F] 1), P
R 2-FARI B, & A R &) T
8. MK RLY]: © L&) 882K 68 HIMLIE L
FEAG 5 N OR F Bk JFAE N3 BRI B AL I 4 T AR (B bk
HAAR), BRI 88 F N Tk 70 7, R B R A4 2 T8] i
A, {5 R-88 7% LK T 68, 1 R-89 (Mt nE 1 3k)
PRI 58T 68 — 1, HR KBk LA — AN FUIEE RS S
B R-M B S S R BB . @ 89 FYALIE HI K
NMEIE 2.5 (90) 35 Pk BEAR, 140 R-HI0 k(46 37 12 B
R5f. @ #5881 5-(3-HE FKH) L5l N2-FHH,
& 91 G 1t 2 2 F i, JL S A RV PEFR T R-89,
YR TSI R & 7B T 5 RS SR
73, M HA R . @ R-92 JU HH T 55+ ik ie i
HrIE) (B A AV FTE MRS 2 K = 1.1 nmol L. 52,
RN 2-F-3-OCH, [P HUAR, 815 25 2000 4k 2R v 46 Bl AN
[ ) % PA B S B Jot ik B0 Je 3 1 AL S (93~ 97),
REYSH R (3G PEABAR & o 3E— 2078 B-FAJE Oy o- FH K
AL & EARAT LA R K R D AL AR, (ELTE 1% A i PRI
(&5 ¥ R0 3 48 1) (Guo ZQ, Zhu YF, Gross TD, et al.
Synthesis and structure-activity relationships of 1-aryl-
methyl-5-aryl-6-methyluracils as potent gonadotropin-
releasing hormone receptor antagonists. ] Med Chem,
2004, 47, 1259-1271).

6.4 BRIAWRKEENARLEY HEYRI2LU
S RAL B s PR S ) () I A R FE S A7 AE ) 32
i R AR AN R E 1, 5 N BRORE 4% T 58 e ok 284K
i B N- b 5 AR e, AU A2 R 2% g A B A T 3 12 ok
590 AR RIEAE T, RS R R R
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Table 8 Binding affinity of compounds with varied N3- and C5-

substituents

Table 9 Binding affinity of compounds with varied S-substituted

groups
OCH;3 OCHz
R F.
F‘za o o]
W T
Re 0 | FCH3 R 0)\1\1 | ECH3
e F
d R, Human GnRHR Compd. R Human GnRHR K/nmol-L"!
Compd. R, /chirality Ry K;/nmol-L"! R-98 iso-Propyl 51
— S-98 iso-Propyl 973
68 H H \_ 34 R-99 cyclo-Pentyl 10
S-99 cyclo-Pentyl 94
R-88 H —=CHs3 < >—\ 130 R-100 cyclo-Hexyl 6.5
S-100 cyclo-Hexyl 46
5-88 H ~CH o 140 R-101 t-Butyl 6.4
’ S-101 t-Butyl 39
- - R-102 neo-Pentyl 71
r89H s Q_Xw 15 R-103 Benzyl 66
= S-103 Benzyl 16
589 H - mCH, \ 460 5-104 Phenethyl 965
_ R-105 Phenyl 0.56
R90 H —CHj \_ 79 5-105 Pheny! 22
5-90 H ~mCH LY 780 . L N
’ N FAREE G T AL AR R &R, G atis &%, 1A
5-91 F ~mCH, % 25 i — M O AR B ) i e i MR85, v 1 gk R HR s I,
_ A& FAE R4k, & AR EM Y TR 10, 55
for B =0 i H Wit 200 F: © b4 5-109 A1 S-115 43 51l 2 S-
R-93 F —CH, [Sm 13 103 1 N- 5 FER A — FE AL &, W& A B i .
: M = 3 P A % R-101 (K, = 6.4 nmol-L") £ N- F %
so¢ F o wom L[ 40 flc, R108 (5 T 3T T45) MR S fir. 458
o &R EA G VI S 7 L 2 I Ak, 1 S T R A AL ek
5-95 F ~uCH HsC 11 . .
R P PR RHIE . @ SRR (L A4 113 I A Xt 0k 35
96 F oM T 41 A X 0, WA 7, $ 2 ER 2R L T
597 P uCH, O% 45 R Z REPE R A — R . @ R EM A

2GR B AL, 1 U T B A i, BLAEE G S A AR A,
HAR SO0 8 00 2% g 1, Bt & it & e 13 9.
2 TR PR 0T R A T SR B, e R A e R A R
MR 5 T AH B IF) S B, 451 40 R-34 L2 (R-100) A1 R-#$L
T3 (R-101) [P35 M =5k K= 6 nmol-L'. ZR 1M 2L HL
RIS 103 I BAR & S RL . R B0 i — Mk
JR R 23 (S-104) (35 14 235 T B, 4878 R ALY
FERHEN GG R PARE. A BeEmh
R-ZEHAL A R-105 35 V£ £ 5% (Tucci FC, Zhu YF, Guo
ZQ, et al. 3-(2-Aminoalkyl)-1-(2,6-difluorobenzyl)-5-(2-
fluoro-3-methoxyphenyl) -6-methyluracils as orally bio-
available antagonists of the human gonadotropin releasing
hormone receptor. ] Med Chem, 2004, 47: 3483-3486).

R Aol R X R A 0 PR S A IR 55, L R-116 S 1
B, BT A AR S A B AL 5 ) R-105 (Tucci
FC, Zhu YF, Struthers RS, et al. 3- [(2R) -Amino-2-
phenylethyl] -1- (2, 6-difluorobenzyl) -5- (2-fluoro-3-me-
thoxyphenyl)-6-methylpyrimidin-2,4-dione (NBI 42902)
as a potent and orally active antagonist of the human go-
nadotropin-releasing hormone receptor. Design, synthesis,
and in vitro and in vivo characterization. ] Med Chem,
2005, 48: 1169-1178).

6.5 NI-FEMBRKEMSUREMRENMMLE
TR AL [ 52 7 N 2,6- AR 3, C5 72 2'-F-
3'-OCH,, ¥ 1 & =1 A& ) /& N3-R-B- 2K 2 B4k
1 (R-105), H 5, N1AICS IR IR E A 247 R 4
LA, 9 BETE € N3 4 R-B-28 5ok &8, T Hob 1 &
B 7 8, BEAR A6 A 008 R-118, B BERZ | C-6 A H
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Table 10  Binding affinity of compounds with varied S-substituted

and amino groups

OCH3

F
mg
N.
Ra/ EAN ‘
R1 O)\

N~ ECHs

Human GnRHR
Compd. R, R, R,
K/nmol-L"!

S-106  Methyl Benzyl H 31
S-107  Methyl cyclo-Pentyl H 4.5
R-108  iso-Butyl Methyl H 1.2
S$-109  Benzyl Methyl H 8.1
R-110  cyclo-Pentyl  iso-Propyl H 12
R-111  cyclo-Hexyl iso-Propyl H 23
R-112  T-Butyl iso-Propyl H 12
R-113  cyclo-Pentyl ~ Methyl Methyl 0.6
S-113  cyclo-Pentyl ~ Methyl Methyl 2.4
R-114  cyclo-Hexyl  Methyl Methyl 3.1
S$-115  Benzyl Methyl Methyl 7.9
R-116  Phenyl Methyl H 1.8
R-117  Phenyl Methyl Methyl 6.5
S-117  Phenyl Methyl Methyl 15

JFE1F) R-105, R-118 [1)3% i T R-105. 1X F£15 2| (1) 14
MRZRW UL HEEMLES 6-HEK RV, XE4Y
WA R ITE . A RAREREEMI TR 1.

KU R REBE RN © FHSTFHRY
b S A4 R B3 1k T, 49 40 118 AT 124 B R R 7R R AR ke
. @ N1FEEMAEIR -6 & #amhr i1 2 A,
TR T 2,6- AL A, 5 = g R A | R P R A
SRy BT T R ERCAR 2 T A P ] R R (R-
125) K JE 4] (R-128~R-130) i&E PR fE K. @ C5
FHE i 2 3 1 45 DL 2-F-3-OCH, BUAR 2 D 1 i 3 4]
@ T B (AL A W A2 R-124, T4 R T 5 B2 6-
HENEY) (R-142).

OCH3
F

PP

3 N |

NH.
2OJ\N FCHs

F3C
R-142

7 REERiEREN

1k &) R-142 11 K A5 4 0.56 nmol - L, 5 41 ¥
ZHE A A Y R-105 X 32 AR 1) &5 5 0 YA R (K =
0.56 nmol-L™"), A% SZARR ThRE M 1E 2R, R-142
5 R-105 ] 1C,, 73 1 /2 0.50 nmol-L"' 1 2.8 nmol-L"', 4

Table 11  Binding affinity of compounds with varied substituted
N1- and C5-groups
OCH;Z
F
[ ) o R, [ j o}
TN i N
NH, NH,
o N ¢ 0" N” PCH,
bs e
R-118-R-141 R-105
Human GnRHR
Compd. R, R,
K/nmol-L"!
R-105 - 0.56
R-118 F 2-F,3-OCH, 53
S-118  F 2-F-3-OCH, 570
R-119 F 2-F-3-OH 660
R-120 F 2-Cl 6.0
R-121  SO,CH, 2-Cl 1.3
R-122 F 2-Cl1-3-OCH, 1.0
R-123 Cl 2-F-3-OCH, 1.4
R-124 CF, 2-F-3-OCH, 0.64
S-124  CF, 2-F-3-OCH, 55
R-125  CH,S 2-F-3-OCH, 19
R-126  SO,CH, 2-F-3-OCH, 0.90
R-127  SO,CH(CH,), 2-F-3-OCH, 30
R-128  SO,CH,CH,OH  2-F-3-OCH, 9.1
R-129  SO,N(CH,), 2-F-3-OCH, 120
R-130 SO,morphlinyl-1 ~ 2-F-3-OCH, 1400
R-131  CF, H 7.8
R-132  CF, 2-F 8.0
R-133  CF, 2-Cl 1.2
R-134  CF, 2- CF, 4.0
R-135 CF, 2-F-3-OH 18
R-136  CF, 2-F-3-OC,H, 1.8
R-137  CF, 2-F-3-OCH, CF, 8.2
R-138  CF, 2-F-3-OPr-i 6.3
R-139  CF, 2-Cl-3-OCH, 0.45
R-140  CF, 2-F-4-CH, 2.5
R-141  CF, 2-F-4-CF, 200
R-142 0.56

ZE6 1. WA, IE S G B )1 AL T X ML
A )% hGnR H 5Z R 45 & BUE & V) I B R a5 (18 55
fiff e R WIAE T (RS G, SR R-142 1 45 & 3%
Wt,>43h, KT R-105/11, =43 h )10 f5, #ERX
AN COo-CH, B T A G2 RS, BERKTEE
LUTOEY /ST

R R-142 /2 hGnRH 52 74 58 2 I #5171, 15 K 3L
X} CYP3A4 filg 52 W4 il 1 A, 1C5,= 0.23 pmol-L"!, iX
Tl 2] 28RN 24 AR b 5% 7 5 ik — 0 AR 8 25 M SRA i
Hor—ANJ7vE R N 43 1 AR, 451 4n 51 N Bk 1 6
BT RO PE RS 1) BLRRIR S CYP S & . Bt
B EILE CS-IIZRIR AN T A% 25 [ o PR e | ek
R obe k25 B e 2-F-3-OCH, 2 [, B AR AR 7 X
CYP3A4 [ FNHIEFH, (HAB U85S 7 0] hGnRH 52 44 1)
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Table 12  Structure, activity and CYP3A4 inhibition of R-N-carboxyalkyl compounds

OCH; OCH;
QL0 Ol 10
7 N 7 N
N I fH L
Ri'g, 0 'N" FCHy > o NT o
FiG coon—«Fsbij
R-142-R-148 R-149

Compd. R, R,  Human GnRHR K/nmol-L" Human GnRHR IC,/nmol-L"' CYP3A4 IC,,/umol-L"
R-124 - 0.56 2.8 0.70
R-142 H H 0.56 0.50 0.23
R-143 CH,CH,CH,CO,CH, H 4.2 Not test 0.44
R-144 CH,CO,H H 71 Not test 36
R-145 CH,CH,CO,H H 12 Not test 69
R-146 CH,CH,CH,CO,H H 0.90 15 56
R-147 CH,CH,CH,CH,CO,H H 7.6 Not test 29
R-148 CH,CH,CH,CO,H CH, 3.7 Not test 60
R-149 - 1.2 47 36

TR, BN AL . (EFE BT MR 3 A T A A
#il CYP3A41E 1) % (B4 44 1) (Chen C, Chen Y,
Pontillo J. Potent and orally bioavailable zwitterion
GnRH antagonists with low CYP3A4 inhibitory activity.
Bioorg Med Chem Lett, 2008, 18: 3301-3305).

FABE R LRI, BTl
THT PR 280 9K 28 48 72 A1 I P B LA R A i 1) 3 PR AR A AS
K, HTf G T N-BREEREAE D), g5/ FE Y5 T %
12, XA A2 T 5 hGnRH 52 44 1) 45 & 1 F Fi
YU, LR CYP3A4 M /R A o A8 3 N-Je R
(A4 Kl 2 4K 26 hGnRH 2244 (E17)) F1 CYP3A4 (it
B 1R B A ST A R, DABORAL T2 B PR . A5 AR,
R-146 X 52 A 0 4 i /E FH B4R P R-142 9855 2 £i% (ICs, =
1.5 nmol-L"), {H 1] CYP3A4 [F4F F BFAK 1 3% 250 1
(IC5,= 56 pumol-L"), 5% R-146 & B K146 & 9 ks 32
SR (R-143) J5 4T CYP3A4 FH0H) 35 M 1R 5, /2
DAL DAy G s 12 v R 25 8 N-IR R Ak & ) (R-147) B N-F
R ORI (R-148) 3 UM i 32 AR 1R FH B AIC, L 4b,
A5 4 R-146 1) A JE A1, G = 550 1 5= 4 R B EUR T
H AT I 1 BRI (BUHE 4 %) C6-25 H AL 54 R-149
{4 1 ) 52 A i A S 3 B ARG, R Ak & ) R-146 /2 1
s A& .
8 REMMBMEMNXEZR LT

N T E IR BRI AL AW, X EE A ) R-
142 R-146 H1 R-148 BEAT | AR N AMFE 1 254X 1 1
JR R G VEA, 13 8 H T AR AR E 1 T R A A )
i Z A BT T RREE Y R-146 17 BR R FR1K, 12
AR N O A 1) A PR 3R v, 3 — 20 N-HE R AL 1 R-
148 Fo e PR N . T RR AL 1 51 AN {845 1] Caco-2 4H

W% 3% 1) e I BEAR, S BN P B T AR T 28 BTG T
PEANMIRRE . LR A DT 21 T 555 77 1) 5 T oty 281
75 1] i1 AR HE G A (efflux ratio) % B, R-146 (ASF)
HMHEVE 58 T R-148.

Table 13 Metabolic stability in human liver microsomes and per-
meability in Caco-2 cells. Digoxin was used in the Caco-2 assay as
a reference, which had an average Papp of 10 nm-s™' and (b to a)/(a

to b) ratio of ~20

Parameter R-142 R-146 R-148
Cl/mL-(min-kg)" 18.3 5.1 10.3
Caco-2 Papp/nm-s’! Not test 28 75
(b to a)/(a to b) ratio Not test 9.2 4
Measured log D Not test 2.0 Not test

BE T R B L B A% R AME R LL AL T 3 A4 e i
WEW 2B 2B, 5T 3R 14, S5 RK Y, R-
146 5 R-148 1A [ 1) S48 B ) 1) 24548380 ) 5 1%k o 72
BN, R-146 FUJE A HU RS R B0 1 I A2 0 T 2 2%
15T R-148, 253077 9560 32 W] R-146 R 101 #0146k I 3
L B AL R (LH) KF . Ak R-146 X CYP1A2,
CYP2D6.CYP2C9 FI CYP2C19 %5 24 41X it il 1% 17 &
LS

LA E YRS A 25, 7 E T E V)R-
146 AEIENA D, 744 N L H 0 (elagolix), 2 111 1
e PR 5, % B RIV6 9T 18 NI R AL, MR T
GnRH Z AR FURZY) . 1E2018 25 [F FDA #t#E I
i (Chen C, Wu DP, Guo ZQ, et al. Discovery of sodium
R-(+)-4- {2-[5-(2-fluoro-3-methoxyphenyl)-3-(2-fluoro-6-
[trifluoromethyl]-benzyl)-4-methyl-2,6-dioxo-3,6-dihydro-
2H-pyrimidin-1-yl]-1-phenylethylamino} butyrate (Elagolix),

a potent and orally available nonpeptide antagonist of
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OCHs the human gonadotropin-releasing hormone receptor. J

Med Chem, 2008, 51: 7478-7485).
9 XNXRMENERAIE

W s YL, 5 Rk R, S S LA
COOH F3CK/©

=z
Q
T
&

YOI 25 AN B 23 280 4 i AR AL AL A 2 1 i H B
Ak, AL EALHEAT 1 R IR, 15 25 2% 25RO ik

Elagolix R B ARV RE . B R S 2 T W R AR
R S
Table 14 Comparison of PK parameters of selected compounds on animals
Compd. (animal) t,,h Clp/mL-(min-kg)" V/L-kg! C . /ngmL" £/l AUC/ng-(mL-h)"! Fl%
R-142 (rat) Not test Not test Not test 242 1 106 32
R-148 (rat) 2.6 26.4 32 592 0.25 385 3.7
R-146 (rat) 0.9 333 2.6 338 0.25 290 5.8
R-146 (dog) 2.8 14.5 0.92 13 900 2 80 700 ~100
R-146 (monkey) 1.1 25.7 2.5 518 0.69 699 11
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Figure 1 Important points in R&D process of elagolix



