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Design, synthesis and antidiabetic activity studies of
purine derivatives
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Abstract: Based our previous work, twelve purine derivatives were designed and synthesized as dual modu-
lators of GPR119 and DPP-4by conjugating the GPR119 activating and DPP-4 inhibiting fragments with the posi-
tion 6 and 9 of purine core via an approach of merged pharmacophores. Compound 11, bearing 2-fluoro-4-methyl-
sulphonyl anilide and cyanopyrrolidine moieties, exhibited the most potent GPR119 agonistic activities (EC,, =
0.33 pmol-L", IA = 71.1%) and DPP-4 inhibitory (58.4% inhibition at 10 umol-L", 21.2% inhibition at 1 umol-L™")
activities in the in vitro antidiabetic study. Subsequently, we performed studies on structure activity relationships
and molecular docking to guide the further drug design.
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AR AT BE Be it AT LA 3l GPR119 A4l il DPP-4
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FE2BUHE PR S A A . T, BT B
Y1t (fragment-based drug design, FBDD) 5P, i i
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Figure 1 Design strategy of dual GPR119 and DPP-4 modulators
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Figure 2 Structures of target compounds and the most potent compound 11
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Scheme 1  Synthetic route of intermediates 2-5. Reagents and conditions: (a) K,CO,, DCM, room temperature, 1 h; (b) TFAA, pyridine,
DCM, room temperature, 4 h, 73%; (c) TEA, DCM, room temperature, 1 h, 98%; (d) TEA, DCM, room temperature, 1 h, 73%; (e) TEA,

DCM, room temperature, 1 h, 97%

TERRE 261 R, 6- 08 73 7] 5 S £ Bk i v E) 44 2~5
SN AFF| A 6~9. BES, HIAK 6~9 43 7 5 AN A
B AR 75 11 % £ Buchwald-Hartwig 75 & 46 = 82, 75 FI)AH
LS E BRPE) 10~21 (&% 2R 2)

<f) Ri=A-A,

R2 =ForCl
=CNor Ms

¢ f _ f»
6-9 10-21

Scheme 2 Synthetic route of compounds 10-21. Reagents and
conditions: (a) 2 or 3 or 4 or 5, K,CO,, DMF, 70 °C, 12 h; (b)
Ar-NH,, BINAP, Pd,(dba),, Cs,CO,, 1,4-dioxane, 110 °C, 24 h
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Figure 3 Docking results of compound 11 (purple stick) with DPP-4 (PDB ID: 1x70)



- 1278 - 242224 Acta Pharmaceutica Sinica 2023, 58(5): 1275-1282

Table 1
lation % compared to maximal effect of GSK 1292263

GPR119 agonistic and DPP-4 inhibitory activities of 6,9-disubstituted purine compounds. “Intrinsic activity (Y%omax): cAMP stimu-

Ry R
DO
N By
Sy
NN
Ry
GPR119 DPP-4
Compd. R R, R, EC_/umol-L" 1A/%" Inhibition (10 pmol-L™)/%  Inhibition (I pmol-L")/%
10 A, CN 14 62.5 493 7.8
1 A, F Ms 033 71.1 58.4 212
12 A, cl Ms 0.87 582 37.5 5.6
13 A, F CN 3.7 45.9 17.5 44
14 A, F Ms 8.5 47 34 9.6
15 A, cl Ms >10 29.3 483 8.9
16 A, F CN >10 233 227 32
17 A, F Ms 7.7 36.3 152 33
18 A, cl Ms 3.6 63.5 102 2.4
19 A, CN 8.6 29.4 41 2.6
20 A, F Ms 6.3 47.9 0.6 22
21 A, cl Ms >10 29.7 73 3.9
GSK 1292263 0.010 35 100 - -
Sitagliptin - - 99.9 99.5

BT R 1) - HERAE F, ZAE F R FE A7 1E F 76 4% )
711,2,4- =30 55 Phe357 Bk It 2 [A] . 7F S2 %E i [X 35,
& W5 Val207 F1 Arg358 2 8] (AR B /E H B 5 1 3
HOESMEAREN.

NG

A AL DA Rl BRSSP 1 N e AW,
K SR BRIE SR W TH & R T 12 37 B A SR AT AR
YIAE 9 GPR119/DPP-4 XU 15 751, F i ik 4 4h A= W) 3%
PERF TS VEAE HARL & 0 B DU 5S35 . B R &)
SRR TG R S S AR B I B 15 30 T 1 4
e, AL R B T B A o T A B R 190 3 11 52 e 1 BL 2
K, A& (1 BERZ S5 749 1T B A2 1 R R /S 3 AR
FA BRE R B SO T R R . b, Sk 2 A Ay
B2 AR IE DPP-4 J0 i) 35 1 1) G B, TR A @ I A Bk
AT A B RIAS E — AME . TEAR NS P 45 IR At
e, TR P B A Y 1 AT T R A
I, Nk — LB AME B

SCIGER Sy

AL A P TH NMR J2 °C NMR {# H Bruker
AVANCE 111 HD 600MHz %4 #% i 3 41 9% 38 43 I 72 ; HR-
ESI-MS fd Ff] i 7 73 ¥ LTQOrbitrapMS (Thermo) Jii it
ASCIN 5E 5 5 2545 FH WRS-2 B LAA A4S0 5 5 A i 1)
8 FH 7 B AL T BR A FRS 48 B 200~300 H AE

TR R (A (TLC) 8 A il A Ak TA R A H
A2 72 1) GF254 BUER T8 (B ik feE i B, B WFH-204B B4 F
PR AN AT 254 Bt . BT AR D T 4 b Al El
224, BRI, — IR R A A B B A .
1 KEEM
1.1 (9)-1-Q-F T ELE)AL A& kT-2-FR BF (2)

¥ L- T & B % (3.00 g, 26.28 mmol) ¥ T — &
Ft (30 mL) H1, I K,CO, (7.26 g, 52.56 mmol), 0 °C
g N Z B (4.18 mL, 52.56 mmol), FHEE =
5 4R 2E 81 h, TLC Wil e SRE5E fefa oA — 50
TR RE, VRN NaClVE MR BE P IR, To/K B IR B85 18, 1L I,
P R A 49 B B b (B4R, ER A EEHE T F—
SN K bR R (AR T A H RS (50 mL) Hh, InNIE
WE (6.00 mL, 74.38 mmol), fE& RS H 0 °C R IMA =
BCFRET (5.19 mL, 36.79 mmol), i j5 THE £ =i, =
WA PR N 4 he N 5E A JE T PK K (20 mL)
WK, HHLZH 10% RV W (30 mL) ¥t 11K, Jo/KE
R AT M, ok UE, VR IR 4 B, T AE 18 (V4
Viosew =20 1) 20 BAG B R 3.31 g, 27
#K73.0%. "HNMR (600 MHz, DMSO-d,) 6 4.78 (dd,
J = 8.0, 2.6 Hz, 1H), 4.08 (d, J = 3.7 Hz, 2H), 3.79~
3.71 (m, 2H), 3.69~3.59 (m, 2H), 2.40~2.29 (m, 2H),
2.26~2.20 (m, 2H).
1.2 (R)-(1-Q-8 B E)IRIE-3-E) [EFEM T B (3)

4 R-3-(Boc- & 3E) WK BE (2.00 g, 9.99 mmol) ¥ T
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A H B 20 mL) H, BEEE TN INN = Z8% (2.08 mL,
14.98 mmol), 0 °C T 18 18 %5 hn & £ B & (0.95 mL,
11.98 mmol), JHif# %2 = i J5 46 22 ) 8 1 h, TLC H il .
R 58 RGN & R i 8, AHLE H 10% Sh R %
W (30 mL) ¥k 1 YK, HA1 NaClVA TR BE 7§ 7k, T 7K B IRk
T, a8, U TR A 1S B BAR R . REIRAE ik
Ve Voo = 30 1) 7- BB A O REAK 79 (2.71 g,
98.1%). 'HNMR (600 MHz, CDCL,) 5 4.63 (s, 1H), 4.10
(s, 1H), 4.08 (s, 2H), 3.68~3.62 (m, 2H), 3.49~3.43 (m,
2H), 3.35~3.29 (m, 2H), 1.94~1.90 (m, 1H), 1.73~1.65
(m, 1H), 1.44 (s, 9H).

1.3 4-Q-FRCELE)IRE-1-BER T BE (4)

K5 3B LA AT, B 1-Boe-R % (3.00 g,
16.11 mmol) 13 2% 3 PR =) 4 (3.11 g, 73.5%)-
"H NMR (600 MHz, CDCL,) d 4.10 (s, 2H), 3.62 (s, 2H),
3.53 (s, 4H), 3.47 (s, 2H), 1.50 (s, 9H).

1.4 2-5-1-13# Z-1-HF (5)

K5 3KLAE KT, B (1.00 mL,
11.48 mmol) 753 3| 3% B¢ € R AR 7= ¥ 5 (1.83 g,
97.4%). 'H NMR (600 MHz, CDCL,) § 4.06 (s, 2H),
3.72 (t, J = 4.8 Hz, 2H), 3.69 (t, J = 4.9 Hz, 2H), 3.62 (t,
J=4.9Hz, 2H), 3.52 (t, J = 4.9 Hz, 2H).

1.5 HEk6~9 & RRIEE

¥ 6- 5 =S (500 mg, 3.24 mmol) F1 5tk 2~5
(4.21 mmol) & T N,N-_HIEH L% (10 mL) H, BB
FR#H (671 mg, 4.85 mmol), 70 °C Jz it %7, TLC ¥ ]
RN SN 5E G ) B8R CEEAKREEL 3 Uk, i F1 NaCl
WP IR, oK IRBREE T4, i I8, 2R L8 JZ W%
Wl 5 8 AR A (B 34T 73 5
1.5.1  (5)-1-2-(6-5-9H-IZ1%-9- %) Z, Bt B )ALk 1% kg -2-
FHRE (6) FORY, 7% 68.0%. "HNMR (600 MHz,
CDCl,) ¢ 8.73 (s, 1H), 8.35 (s, 1H), 5.16 (d, J = 16.9 Hz,
1H), 5.07 (d, J = 16.9 Hz, 1H), 4.78 (dd, J = 8.0, 2.3 Hz,
1H), 3.84 (ddd, J = 9.0, 7.8, 3.3 Hz, 1H), 3.70 (ddd, J =
9.3, 8.2, 6.6 Hz, 1H), 2.41~2.32 (m, 2H), 2.32~2.23
(m, 2H).

152 T EH(S)-(1-Q-(6-5-9H-IENM -9-5) 7, it £ ) Ik
IE-3-B)SEHBERES (7) L EOMRY, 77 % 74.0%.
'H NMR (600 MHz, CDCL,) d 8.73 (s, 1H), 8.17 (s,1H),
5.20~5.10 (m, 2H), 4.77 (s, 1H), 3.86 (dd, J = 13.5,
3.3 Hz, 1H), 3.75 (s, 1H), 3.68 (s, 1H), 3.41~3.35 (m,
2H), 2.01~1.96 (m, 1H), 1.77~1.72 (m, 1H), 1.63~
1.56 (m, 2H), 1.46 (s, 9H).

1.5.3 T & 4-Q-(6-5-9H-EN4-9-5) 7 ik £ ) IR = -
1-3RERES (8) R F EMHIRY), F“ 2 70.0%. 'H NMR

(600 MHz, CDCL,)  8.73 (s, 1H), 8.25 (s, 1H), 5.14 (s,
2H), 3.63 (t, J = 5.5 Hz, 2H), 3.62~3.56 (m, 4H), 3.47
(t,J=5.3 Hz, 2H), 1.49 (s, 9H).

1.5.4 2-(6-5-9H-IZ1%-9-5)-1-ML WX Z K -1-ER (9)
R IR, 77 % 81.0%. "H NMR (600 MHz, CDCl,)
58.73 (s, 1H), 8.25 (s, 1H), 5.13 (s, 2H), 3.80 (t, J=4.8 Hz,
2H), 3.73 (t, J = 4.9 Hz, 2H), 3.67~3.62 (m, 4H).

1.6 BiritEi10~12 & KiE*%

Fra){Ak 6 (200 mg, 0.69 mmol) F1F%5 % (0.76 mmol)
BT 1,4-" 5N (@ mL) W, IO = (R FE A ER) —
£ (0.14 mmol) 1,17~ 2 -2,2"- X — KB (0.14 mmol)
I IR £ (1.72 mmol), 7E & <R3P A 2 110 °C,
LA FE SN 24 he SO SERUE, Vo 50 22 500, IMNIE
K, H 4R CERAE 3 IR, M NaC LB B IR, TG
IR R B T, ok i, kR IR AF, 15 B (PR A R
FE IS BT 7 B Alifl .

1.6.1 (S)-1-(2-(6-((4-FE-2-BFE)FE)-9HIZ14-9-
)RR -2-FREE (10) IR B EE, P22 35.0%.
I /5 175.2~176.5 °C; 'H NMR (600 MHz, DMSO-d,)
5 9.85 (s, 1H), 8.40 (s, 1H), 8.29 (s, 1H), 8.07 (t, J =
8.1 Hz, 1H), 7.93 (dd, J = 10.6, 1.9 Hz, 1H), 7.72 (dd,
J=28.4,1.9 Hz, 1H), 5.29 (d, J = 17.3 Hz, 1H), 5.21 (d,
J=17.3 Hz, 1H), 4.81 (dd, J = 7.6, 3.5 Hz, 1H), 3.85~
3.80 (m, 1H), 3.67~3.61 (m, 1H), 2.25~2.18 (m, 2H),
2.16~2.06 (m, 2H); *C NMR (150 MHz, DMSO-d,)
5 165.46, 154.38 (d, J = 249.0 Hz), 151.79, 151.31,
150.83, 143.66, 132.24 (d, J = 11.1 Hz), 129.07 (d, J =
3.3 Hz), 125.91, 119.71, 119.67 (d, J = 23.7 Hz), 119.07,
118.07, 106.61 (d, J = 9.3 Hz), 46.48, 45.59, 44.78,
29.53, 24.88; HR-MS-ESI (m/z) C,,H,;FN,O [M+H]" it
S 391.143 1, M EAE 391.148 9.

1.6.2  (5)-1-Q2-(6-(2-F-4-(FF B & &) S £)-9H-
IZNS-9-5) 2Bt E )L I e-2-FRBF (11) iRk, i~
K 28.6%. 1A 55 192.4~193.4 °C; 'H NMR (600 MHz,
Acetone-d,) 6 8.95 (t,J = 8.1 Hz, 1H), 8.52 (s, 1H), 8.23
(s, 1H), 7.83 (dd, J= 7.7, 2.1 Hz, 1H), 7.79 (dd, J = 10.5,
2.1Hz, 1H),5.34(d,J=17.2 Hz, 1H), 5.28 (d,J=17.2 Hz,
1H), 4.81 (dd, J = 8.0, 2.5 Hz, 1H), 4.03~3.96 (m, 1H),
3.87~3.81 (m, 1H), 3.19 (s, 3H), 2.40~2.21 (m, 4H);
"C NMR (150 MHz, acetone-d,) 6 166.12, 153.35 (d, J =
248.4 Hz), 152.79, 152.04, 151.90, 144.72, 136.29 (d, J =
6.2 Hz), 133.53 (d, J = 10.0 Hz), 124.93 (d, J = 3.4 Hz),
123.17, 121.23, 119.39, 115.30, 115.15, 47.64, 46.63,
45.60, 44.46, 25.96; HR-MS-ESI (m/z) CH,FN,0,S
[M+H] 11518 444.125 4, Il &8 444.129 8.
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1.6.3  (8)-1-2-(6-(2-5-4-(FHEEH K E) R H)-9H-IZ
15-9-5) 2 EE E)MLrgke-2- g (12) o e ik, =
# 17.3%. 'H NMR (600 MHz, CDCL,) 6 9.18 (d, J =
8.8 Hz, 1H), 8.60 (s, 1H), 8.42 (s, 1H), 8.11 (s, 1H), 8.00
(d,J=2.2 Hz, 1H), 7.87 (dd, J= 8.8, 2.2 Hz, 1H), 5.16~
4.97 (m, 2H), 4.79 (d, J = 7.8 Hz, 1H), 3.90~3.82 (m,
1H), 3.77~3.67 (m, 1H), 3.08 (s, 3H), 2.40~2.33 (m,
2H), 2.33~2.21 (m, 2H).
1.7 BFRUEW13~15EaRiEE

KA G P 10~12 K40 & kb B8, b )k 7
(200 mg, 0.51 mmol). J5 f#% (0.56 mmol), = ( WK HENH
Fil) — % (0.10 mmol)\1,1"-5,ZE-2,2"- AL =K% (0.10 mmol)
FIBRER 6 (1.28 mmol) [ 13 b A9 13~15.
171 T EG)-0-Q-(6-(¢-B &£ 2-F XK H) S £)-
IH-IZN%-9-5) Z B B )R IE-3-B) [ E BHERES (13) &
TOE K, 722 14.4%. "H NMR (600 MHz, DMSO-d,)
9.41 (s, 1H), 8.43 (s, 1H), 8.39 (d, J = 8.6 Hz, 1H), 8.31
(s, 1H), 8.08 (d, J=2.1 Hz, 1H), 7.93 (dd, J= 8.5, 2.2 Hz,
1H), 5.31 (d, J=17.3 Hz, 1H), 5.22 (d, J= 17.2 Hz, 1H),
4.85~4.79 (m, 1H), 3.86~3.81 (m, 1H), 3.68~3.61 (m,
2H), 2.24~2.18 (m, 2H), 2.18~2.12 (m, 2H), 2.11~2.04
(m, 2H), 1.48 (s, 9H).
1.7.2 BT E©)-1-Q-(6-(Q-A-4-(RHEEHEE) &
E)-9H-IENS-9-5) 7 Bt £ )R IE-3-5) & E HELEE (14)
HRE A A, 77 % 11.6%. 'H NMR (600 MHz, CDCI,)
5 9.13 (t, J = 8.2 Hz, 1H), 8.62 (s, 1H), 8.15 (s, 1H),
8.02 (d, J = 40.8 Hz, 1H), 7.79 (dd, J = 8.7, 1.6 Hz, 1H),
7.73 (dd, J = 10.1, 2.1 Hz, 1H), 5.21~5.03 (m, 2H),
4.91~4.63 (m, 1H), 3.87 (d, J = 13.5 Hz, 1H), 3.82~
3.58 (m, 2H), 3.46~3.25 (m, 2H), 3.07 (s, 3H), 2.02~
1.95 (m, 1H), 1.80~1.71 (m, 1H), 1.64~1.55 (m, 2H),
1.47 (s, 9H).
173 WMT E(G)-(1-Q-(6-(2-F4-(FHEEHE S
£)-9H-I1Z 1% -9- F) Z Bt £) Ok 0E -3- &) & £ B B By
15) KEEOEAK, P F22.4%. 115 207.3~209.1 °C;
'H NMR (600 MHz, CDCL,) § 9.19 (dd, J = 8.8, 4.1 Hz,
1H), 8.62 (s, 1H), 8.42 (s, 1H), 8.08~7.97 (m, 2H), 7.88
(dd, J = 8.8, 2.2 Hz, 1H), 5.20~5.04 (m, 2H), 4.84 (d,
J = 6.4 Hz, 1H), 3.87 (d, J = 10.2 Hz, 1H), 3.83~3.59
(m, 2H), 3.46~3.24 (m, 2H), 3.08 (s, 3H), 2.12~1.78
(m, 2H), 1.66~1.55 (m, 2H), 1.47 (s, 9H); "C NMR
(150 MHz, CDCIl,) § 164.39, 155.50, 152.45, 151.01,
150.85, 143.31, 140.52, 134.02, 128.61, 127.27, 122.96,
121.03, 120.62, 80.36, 49.91, 47.39, 44.97, 44.40, 43.05,
29.97, 28.53, 22.58; HR-MS-ESI (m/z) C,,H,,CIN.O,S

[M+H] 541 564.179 6, Wl &1 564.185 5.
1.8 BiFit&M16~18 4 HiEE

KA P 10~12 K& D B, i A (a4 8
(200 mg, 0.52 mmol)~ 75 & (0.57 mmol). = ( — W% 3
P B 4 (0.10 mmol). 1, 1'- Bk 25 -2, 2- X — 7K Jii
(0.10 mmol) FIEEERH: (1.30 mmol) HEUL S 16~18.
1.8.1 T &HA4-Q2-(6-(4-BE-2-FAAEE)TE)-IH-F
14-9-£) O B £)UKIR-1-F2BE RS (16) ¥ B (a4, =3
12.4%, '"HNMR (600 MHz, CDCl,) 6 9.05 (t,.J= 8.3 Hz,
1H), 8.59 (s, 1H), 8.15 (s, 1H), 8.04 (s, 1H), 7.50 (d, J =
6.8 Hz, 1H),7.42 (d,J=10.6 Hz, 1H), 5.11 (s, 2H), 3.65~
3.58 (m, 4H), 3.59~3.54 (m, 2H), 3.46 (t,J= 5.3 Hz, 2H),
1.48 (s, 9H); HR-MS-ESI (m/z) C,,H,.FN,O, [M+H]" it
SH481.211 2, I 5{H 481.205 1.
1.82 MT H4-Q2-6-(Q-B-4-(PHEEHEE)EE)-
9 H-IENG -9-5) 2 Bt B) Uk FR-1-FRER BE (17) ¥ o £ [
A, P23 18.1%. H 5213.6~215.7 °C; '"H NMR (600
MHz, CDCI,) § 9.10 (t, J = 8.6 Hz, 1H), 8.60 (s, 1H),
8.18 (s, 1H), 8.04 (s, 1H), 7.77 (d, J = 8.8 Hz, 1H), 7.71
(d, J = 7.7 Hz, 1H), 5.11 (s, 2H), 3.65~3.59 (m, 4H),
3.58~3.53 (m, 2H), 3.47 (t, J = 5.3 Hz, 2H), 3.07 (s,
3H), 1.48 (s, 9H); “C NMR (150 MHz, CDCL) J
164.31, 154.52, 152.45, 151.07, 150.86, 150.57, 143.04,
133.73 (d, J = 5.8 Hz), 132.85 (d, J = 9.4 Hz), 124.40 (d,
J = 3.5 Hz), 121.36, 120.49, 114.39 (d, J = 22.4 Hz),
80.82, 45.11, 44.87, 44.26, 42.34, 32.03, 28.47(x3),
22.80; HR-MS-ESI (m/z) C,;H,;FN,O,S [M+H]" i} H {4
534.192 9, Ml 5 {H 534.186 6.
1.83 T E 4-Q2-6-(Q-84-(FHEEHFE)FE)-
OH-IZ NG -9-5) 7 Bt B) Uk IR -1-FR BA BE (18) k&
&, 7% 15.1%. 'H NMR (600 MHz, CDC,) 4 9.19
(d, J = 8.8 Hz, 1H), 8.62 (s, 1H), 8.43 (s, 1H), 8.06 (s,
1H), 8.02 (s, 1H), 7.89 (d, J = 8.9 Hz, 1H), 5.12 (s, 2H),
3.65~3.60 (m, 4H), 3.59~3.55 (m, 2H), 3.47 (t, J =
5.4 Hz, 2H), 3.08 (s, 3H), 1.48 (s, 9H); HR-MS-ESI
(m/z) C,,H,,CIN,O,S [M+H]" 1+ 5 18 550.163 4, Jll & {8
550.156 9.
1.9 B#FtEM19~21 4 RiEE

KHAACE W 10~12 KL G il B, i a] 44 9
(200 mg, 0.71 mmol). 75 % (0.78 mmol). = ( — I ¥
HE TR B AR (0.14 mmol). 1, - 156 25 -2, 27- W — 2K
(0.14 mmol) FIREEZ 4 (1.78 mmol) BEHL &¥119~21.
1.9.1  3-F-4-((9-(2-M2Wk-2-3r H 7 F)-9H-IZ15-6-F)
K[E)VKEE 19 KE AR, 7% 144%. JF
231.4~232.7 °C;'H NMR (600 MHz, CDCI,) 6 9.07 (t,
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J = 8.3 Hz, 1H), 8.61 (s, 1H), 8.16 (s, 1H), 8.05 (s, 1H),
7.52 (d, J = 8.6 Hz, 1H), 7.44 (d, J = 10.6 Hz, 1H), 5.10
(s, 2H), 3.78 (t, J = 5.1 Hz, 2H), 3.73 (t, J = 5.0 Hz,
2H), 3.68~3.63 (m, 4H); "C NMR (150 MHz, CDCl,)
5163.22,151.46,150.55 (d,J=247.0 Hz), 150.11, 149.62,
141.99, 131.41 (d, J = 9.4 Hz), 128.45 (d, J = 3.8 Hz),
120.44, 119.64, 117.48 (d, J = 22.6 Hz), 117.27 (d, J =
2.5 Hz), 104.24 (d, J = 9.0 Hz), 65.74, 65.42, 44.64,
43.00, 41.74; HR-MS-ESI (m/z) C,.H,,FN,0, [M+H] it
51H 382.142 2, &1 382.137 4.
1.9.2 2-(6-(2-F-4-(F )X E) R EH)-9H-IENS -9-
E)-1-1B 0k Z, k2 -1-87 (20) 3% 55 (O [E 4, 7~ %K 6.8%.
'H NMR (600 MHz, CDCL) 6 9.13 (s, 1H), 8.62 (s,
1H), 8.17 (s, 1H), 8.05 (s, 1H), 7.78 (d, J = 8.7 Hz, 1H),
7.73 (d, J = 10.1 Hz, 1H), 5.10 (s, 4H), 3.82~3.77 (m,
2H), 3.75~3.71 (m, 2H), 3.68~3.63 (m, 4H), 3.07 (s,
3H); HR-MS-ESI (m/z) C H,,FNO,S [M+H]" it & {&
435.124 5, M &AA 435.119 2.
193 2-(6-(2-F-4-(F#Em) X E) S E)-9H-IZ1% -9-
£)-1-BM ZE-1-81 (21) X EBFEE, 77%10.6%. 1
#5.278.3~279.8 °C; "H NMR (600 MHz, CDCl,) 6 9.17
(d,J=8.8 Hz, 1H), 8.61 (s, 1H), 8.40 (s, 1H), 8.05 (s, 1H),
7.99 (s, 1H), 7.85 (d, J = 8.9 Hz, 1H), 5.10 (s, 2H), 3.79
(t,J=4.8 Hz, 2H), 3.73 (t,J = 4.8 Hz, 2H), 3.67~3.62 (m,
4H), 3.07 (s, 3H); °C NMR (150 MHz, CDCL,) J 164.26,
152.43, 151.00, 150.62, 143.23, 140.40, 134.01, 128.55,
127.20, 122.92, 120.89, 120.55, 66.77, 66.46, 45.64,
44.96, 44.10, 42.75; HR-MS-ESI (m/z) C,H,,CIN,O,S
[M+H] 514 451.095 0, Wl &1 451.089 4.
2 HSARINEREE MK
2.1 GPRU9HENEM

PL GPR119 #5h 71 GSK 1292263 1 Jy B 14 %} FE 24,
2 W8 A 15 R ZE BT 45 GPR 119 3 & 4 Ak 7yl
f# i LANCE” Ultra cAMP & Uit 71 & % %¢ H bk &
Y%t GPR119 {3 18 A . MR 4 GPR119 3 zh 771 3 34
40 R AE cAMP R AR AL SR IR A3 10 A Y 1K EC,, 1,
I TP E VIR Z AR SE A )58 55, 1AL G
3 cAMP 15 Fi 5 GSK 1292263 7= 4= it KA I LA
(Yomax), H T ELEAL SR SZAR I N AETETE (TA).
2.2 DPP-4HIF5EM

DL A% B17T 9 B A5 B 24, >R F BA Gly-Pro-PNA
R JEC A ) € JEE A v I SE 4K W) 6 DPP-4 1) 00 1l i
PEUY, I R U PNA B WOR BE, 5 DPP-4 #ii & 43
L, F T VRAN A & o0 il 00 ok 3 12 o

3 DFIHESLR

1E Protein Data Bank (PDB) J& *F T # DPP-4 [1] /%
1A 45 1, B FH 8 4F Discovery Studio 4.5 % 8% (4 45 14
(PDB ID: 1X70) #E47 IIEL M B oK 45 5 7K 4 7 R RE &
RACTE AL B . K /oy F AT S A4 L e B de /M
EHRAE)E, 5 1R E % I ¥ 25 11 BT E Dock Ligands 15
P AT o .

{E& TTMk: A1 KM ST S VI & B T SN B 259
Bt MAR RS 5B 2R 22 XSO S0E R IT;
BIER S0 TR IR, KA EFES SR GG
DIV R R S/ i0h > 47 N A S AN L R
A AR

PSR P I TCH R Z R 2R
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