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la,1b s lc S s la,1b ~ 1 la,lb la,lb rx la,1b =
BRI SEAARC, RALT, RRFT, AEMATT, K5
(1. BEIMRE a. 252%%B; b. SEMA A MY TR E; o k2 50Tk, 5tM 5t 550025)

FEE . LGKI74 & — i = B FE 7 M A 21 1Y Porcupine IR o 1T T — 8T H & UKL, DL 2- 2 -5 -5 LI \2-
GA-3- R BENEnE \2-Z BEnL IR AN 2- FF JE-6- SNk g e bR SRR} SR VBRI, ST (Suzuki BEREAL SR 10 25 A 1
T LGK974, M 11.5% , HEEk 2 ' H NMR, *C NMR il MS( ESI-TOF) #i1iiF .
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Study on the Synthesis Process of LGK974

LUO Rong-shmangla’lb ,  HUANG Peng-yueIC , LIU Chun-jiang“"lb ,
ZHAO Qing-ping'”"",  ZHOU Zhi-xu'""",  HUANG Zhu-yan'*""*

(a. School of Pharmaceutical Sciences; b. Guizhou Engineering Laboratory for Synthetic Drugs;

¢. School of Chemistry and Chemical Engineering, 1. Guizhou University, Guiyang 550025, China)

Abstract; L.GK974 is a highly specific and effective Porcupine inhibitor. In this work, a new synthetic
route was designed, using 2-amino-5-bromopyridine, 2-chloro-3-methylpyridine, 2-aminopyrazine and
2-methyl-6-chloropyridine as materials by means of substitution, Suzuki reaction, amidation and so on.
The structure was confirmed by '"H NMR, "C NMR and MS(ESI-TOF). The total yield was 11.5%.
Compared with the reported route, the method has the advantages of simple operation, low cost, safety
and environmental protection.
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Scheme 1

FE-5-IRMERE | 2-50-3-F LA e | 2-2 Lk g (2-H
F-6-GHMLIE A S 1h Ik, 28 HUAX L Suzuki | Bt e £k
2210 AR T LGK974 (Scheme 1), B R
11.5% ,HZEFy %' H NMR, "C NMR Fi1 MS ( ESI-
TOF) i iF

1 SEIRERsH

1.1 MELHKA
T4 R W5 AL ZF-7 R = R840 2 B A
Bruker Advance DMX 400 MHz %Y #% f% 3t ¥ 1%
(TMS JFR) 5 Agilent 1100 LC/MS AU JRHEAL
Jit PR 28 D Al el s A 4t

1.2 A%

(1) 2-flntkigg (2) i %

£ 1000 mL 5 FUBEHi oA 2-Z0 kg (1)
100.2 g(1051.4 mmol) Fl N, N-—F B /I ik fiiz 400

mL, T 0 C LM% I A4 RN 109. 3 g(1577. 1
mmol ) FI N-fl £ T" ik W e (NIS) 355. 1 g
(1577.1 mmol ) , FHIE = =, HiFE T I 4 h,
GBI AGE koK T, H 4R 45 (3 X200 mL)
I, AU AU BB R M A Rk
Uk, TC K B R A T g, v 4 A B G TR TR A 2
191.1 g, Y % 88. 1% ; "H NMR ( CDCl,, 400
MHz) §: 8.40(dd, J =1.8 Hz, 2.4 Hz, 1H),
8.52(d, J=2.4 Hz, 1H), 8.64(d, J=1.5 Hz,
1H),

(2) 2-FF-5-MLREMIFRTR (4) 195 A%

16500 mL = FUJ Ao A 2-28 -5 -5 it g
(3)54.5 g(314. 5 mmol) . Bk I & 4t W 1 i
(BPIN), 79. 0 g(330.0 mmol) i fR % 92.5 ¢
(943.5 mmol ), [1,17-X0( 2R —ksk] —
44 11.5 g(15.8 mmol) Fl 1,4- "4 < 3F 300
mL, ZSURTR , FHEZ 100 °C #iHE 0 8 h,



— 448 —

& o e

Vol. 28, 2020

g, DO H RS, B 0T UE MR VR R, 7R R
VS, B A BRI S i DRI AT Mk
Pidk 5 h s IR R BRI R G 4 0F O e T AR
P A 4 64.2 g, 0% 92.6% , m. p.98.3 ~
101.6 C; "H NMR (400 MHz, CDCL,) §: 1.35
(s, 12H), 4.47 (s, 2H), 6.43(d, J =8.0 Hz,
1H), 7.77(d, J=10.0 Hz, 1H), 8.44(s, 1H),

(3) 5-(2-NkMEEL) 2-MLIENE (5) (4 BT

1E 500 mL = FJf H i A 2-anlk 22 50. 0 ¢
(242. 5 mmol ) | 2-%3 J-5-nlf, BE # ik /g 25. 6 g
(291.5 mmol) fixMEEH 100.0 g(727.5 mmol) .Y
( =R AERE) 48[ Pd (PPhy ), ] 8.0 g(7.3 mmol) #
REWBRLV(L,4-Z5FNH)/V(K) =10/1]300
mL, AT, FHE R 80 C £ F ) 8 h,
YRR i, BR AT AR 50 mL, 98 , U8 WOk
4 HLE A 2 TR 100 mL, Fligg 15 B 1 €2 5
4532.7 ¢, LK 78.3% , m. p. 125.2 ~127.6
°C; "H NMR(CDCl,, 400 MHz) §: 9.12(d, J =
1.6 Hz, 1H), 8.72(m, 1H), 8.59(m, 1H),
8.45(d, J=2.8 Hz, 1H), 8.11(dd, J=8.8 Hz,
2.4 Hz, 1H), 6.54(d, J=8.8 Hz, 1H), 6.44
(s, 2H),

(4) 6-5-5-H FH-3-Mbrg 42 (9) A %

£ 500 mL = FJ Ao A 2-5-3- 1 JE ik i
(6)60.1 g(469.8 mmol) FHIER A5 ME g 110. 1
2(469.8 mmol) | FI A JE (FF2E TR A8k — R K
0.3 (0.5 mmol) | 4,4"- T F3-2,2"- g
0.6 g(2.3 mmol) FIIEC 4E 300 mL, RS T,
TR 2 60 C, Fidk R 3 hy WURIERYE , 5o RY
TAGE K A0E , BEUEIA 50 mL 1E & b¢, i
FEO.Sh B E A EFEMEKT 117.0 g, % 98.3% ,
m. p. 102. 6 ~ 105. 8 °C; 'H NMR ( CDCl,, 400
MHz) §: 8.56(d, J=1.8 Hz, 1H), 7.92 (m,
1H), 2.39(s, 3H), 1.28(s, 12H),

1E 500 ml = A A 2-520-3- B JE4-nik g
MR EE 60. 7 g(470. 4 mmol)  BEFR AP 150. 6 ¢
(710.1 mmol ) , = (4R H 3L ) B 6.3 ¢(23.7
mmol) VR FRALT WG 64. 1 ¢(284. 1 mmol) , =
(RN ) —48 6.6 ¢(7. 1 mmol ) FR-A ¥
FILVUErkmg) /V(K) =10/1]300 mL, Z R
PR RO 12 b S UE, BEDE A U S
VeV, B I BRI VR, DR TR 4 AR AR R A
BRI VOECHE) / V(LR CTE) =10/1 1123,
U8 DRV R 4 L AR A M A H e 100 mL

M= 1% 135.2 g(1183.5 mmol) , )% 2 h, fil
AVKIK, FHZ A 6 (3 x 200 mL) ZEHL, & I A AL
AH RO A RS R S A VR 200 mL Y34, JooK
BREREE T 1, e 45 15 B (A 4K 9 20. 1 g, iR
45.2% , m. p. 120. 4 ~ 123. 1 °C; 'H NMR
(CDCl,, 400 MHz ) §: 8.19(m, 1H), 7.56(m,
1H), 3.65(s, 2H), 2.40(s, 3H),

(5) 6-58-5-H HE-N-[ 5-(2-nk 58 & ) - 2-nlf 1
HE]-3-MLNE 2P (10) (145 1

1E 500 mL = U InA 5-( 2R g 3k ) 2-nit
BENE29.8 ¢(174.0 mmol) |, 6-5(-5-F F-3-nLE 2,
1% 32.4 g(174.0 mmol) | 2-(7T-{BE I =210k ) -
N,N,N'",N'-]0H BE IR 7S S R i (HATU ) 66. 2 g
(174.0 mmol) \ =% 19.2 g(191.4 mmol ) #1 N,
N-ZH L H it e 200 mL, g 4% F S i 10 he dih
U DR AR AGE K, FH R R (3 x 100 mL)
ZH, B I AU, MR AR AT B R K PR, TooK
PR AN T, Wl ¥k 4, BR AR I A £ Tk 50 mL,
TR A (A 10 44. 4 ¢, R 75.5% , m. p.
223.2 ~226.5 °C; 'H NMR(DMSO-d, , 400 MHz)
5:10.39 (s 1H), 9.31(d, J =1.6 Hz, 1H),
9.11(d, J=1.6 Hz, 1H), 8.72(m, 1H), 8.65
(m, 1H), 8.52(dd, J=8.6 Hz, 2.4 Hz, 1H),
8.20(m, 2H), 7.73(d, J=1.6 Hz, 1H), 3.91
(s, 2H), 2.34(s, 3H),

(6) 2-H F-4-nEnE e (13) 1A

7E 500 mL = 1 Hoim A 2-H1 5e-6-58 it e
(11) 60. 0 g (470. 4 mmol ) . H Wl 1% 451 WIF /e i
110.1 g(156. 8 mmol) .4 IE (¥ 8) 4K
THK0.3 g(0.5 mmol) | 4,4"- T f T H2,2"-—
MEAE 0.6 2(2.3 mmol) FIIE & %¢ 300 mL, & S A%
PR THEZE 60 C i TR 2.5 hy IR
a5, R AT B AGE oK b g uE U K R
Ve, 1R, BEURINACIE & ¢ 50 mL, g4 1 £ [E
412 107.4 g, 1% 90.0% , m.p.105.2 ~107.8
°C; "H NMR(CDCL,, 400 MHz) §: 8.56(d, J =
1.8 Hz, 1H), 7.92(m, 1H), 2.35(s, 3H),
1.34(s, 12H)

£ 500 mL = F A 2-H -6 G- nk g )
121 29.7 2(118.4 mmol) | F R4 15. 1 g(236.6
mmol ) 4E7% 3.0 g(wt =5% ) FIHZE 200 mL, &S,
PRy B e N RN 6 hy S, USRS R AR, AR
YA TR 100 mL, 54 0.5 b g a5 F 4o &4
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1321.8 g, I % 84.9% , m. p.59.6 ~62.5 C;
"H NMR(CDCl,, 400 MHz) §: 8.51(dd, J=4.8
Hz, 1.0 Hz, 1H), 7.51(s, 1H), 7.42(d, J =
4.8 Hz, 1H), 2.55(s, 3H), 1.34(s, 12H),

(7) LGK974(14) {1 & 1%,

7E 500 mL = FUfH A 6-5-5-F JE-N-[ 5-
(2-MHk g8 L ) -2k WE 5 1-3- ik 0E & kB 29. 4 ¢
(88.2 mmol) RN 56.4 g(264.6 mmol) | 2-H
FE-A-TERE TR S 22. 8 g(105. 6 mmol) (X ( =%
) — & fb 4 [ PACL, (PPhy), ] 1.8 g(14.2
mmol ) VRS [ V(1,4-Z40S)/V(K)/V
(LWE) =20/1/0.5]300 mL, ZAPRA, HEHE T (1]
TN 12 h a8 SR D R, BT UE
TR, DSV , B AR ADoK, g, 0
PEINA Tk 50 mL, fiE P 1 b fil 845 8 60 B4R
14 24.1 g, 0% 70.3% , m. p.263.8 ~266.9 C;
"H NMR(DMSO-d, , 400 MHz) §: 11.08(s 1H),
9.30(d, J=1.6 Hz, 1H), 9.11(d, J=1.6 Hz,
1H), 8.63(m, 1H), 8.59(m, 1H), 8.47(dd,
J=8.6 Hz, 2.4 Hz, 1H), 8.13(m, 3H), 7.89
(m, 1H), 7.77(m, 1H), 7.70(m, 1H), 3.83
(s, 2H), 2.34(s, 3H), 2.32(s, 3H); "C NMR
(DMSO, 100 MHz) §: 168.2, 159.2, 156.8,
156.6, 150.7, 148.4, 148.34, 147.1, 144.3,
143.1, 142.2, 141.4, 133.6, 132.3, 131.3,
130.8, 130.6, 122.1, 119.7, 112.7, 41.8,
23.8, 18. 6; HR-MS(ESI-TOF) m/z; Caled for C,,
H, N,O{[M+H] *1397.1771, found 397. 1774,

2 HR5

2.1 EH 10 HeR"

57 NN G R0 A A A
WA, H3R 1 AIH, E#E HATU/TEA (AR, ik
RN 5% .

R BT XY 10 R 5
Table 1 Effect of amidation methods on the yield of 10

Tt bk 2 DCC/4-DMAP
%/ % 50 75 18.6

HATU/TEA  EDC/HOBt

2.2 AA 13 B4R,
G AL AW 13 1, L 2-F -6-G ke Sy ik
IR IEORE, G AR F AR (R ) AR

A AL 7 1Lk E BR B 400 i) 51 A B R T, 75
L B AR R A7 A B 2 PF R AT A DU
WAL S 130 XPHEALR T AIAIO0T 13 Wi
A AT T LA

(1) A i

SCHR TR BN IR A AL SR A T
PP i, A 570 X B AT BRI o %
AT B AT A S K B, B (wt = 5% ) i
AR5 5 TR R LGS 0. 15/1 B ORI & o
89.1% ,

(2)

SCHRM D e P A B A A B T
B BRIRAN P R . ARSI R R A B, AT
Z 5 KR, SN AS BRI 51 K 5 BE A Bl P 4 3
5iR, WA AR R Y TR 8 A R, WAL R e e
86.4% (£2),

®2 LAY 13 BCRIEZ
Table 2  Effect of alkali on the yield of 13

ik - BRPREEN BREREN AT R WL
W/ % 0 76.4 58.3 23.5  86.4

2.3 ALbd 14 A

Suzuki IR SN A A8 S5 B ] C—C B8
AROTHE" T SR Suzuki B N AR T L
H 014 ST T RO R R, 25 0 L3R 3,
M 3 A0, DL R B Ol B, U R v R
67.9% .

R3 BRI 14 YRR
Table 3 Effect of bases on the yield of 14

ik o 4 R AT B4
W/ % 35.2 67.9 18.8
3 #ig

DA 2-24 -5 -k E A 2- 24 kg \2-FH KE-6-
SN BE 25 Sy R 4R SRR, SR AE R A i, &
X Suzuki BERZ AL EE 10 2 5 % A5 T Porcupine
NI LGKO74, Mt 11. 5% % B2k FLAT i
AAR LRI R0 K S A S AR AN

S 3k
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