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WE  RABRMELSE RYPNRALBTAEYMEEHHETEN 255 Fmoc &35
B ABEK, (6315 2] 9ok AR 1y Lt ol 2K A AR — IRAT £ 4 da~i 0 44N 2-F H-B-D-
B A AEBL Z BRAT A4 8a~d, R X 52.4%~88.1%. da~i TAF MK, 155 9 Nty
AR Sa~i, WE KN 64.4%~90.4%. =41ty F 4% "HNMR, "C NMR #1 HR MS %
AE B SE. RSN RO E R AE R R, E A AR E N HUE ROR E b, o
&4 dc Fn 8b HyIE SV BEARIE FH M 8K E % AR TT A (PPRE)AE &4 30 & M 2 5] 34 %)
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B FR i (diabetes mellitus, DM) & [ T-HLAZ 6 i %%
2656 TR T AN A LA B 41 A ) i 8% 2 ARk v B AR 1T 5
N AR . BT, DM U 4Bk R0 %
RBET - B I = KARL e ey 2 —, i A
K B () A2 1) JE. 2010 4E TP [H (f) DM 3% ©ik
FN7 9200 M, K BN 2 BUBE R B, RPN
5y B ANHD 56 Th it i B B i 5 22 KT S0 e 1k
M PR 2 ELAE. H AT R IR T MR K £
MRS WA A A 1R 2 RO R T 25
P GRS (A TR 4% 51 2R IR AR 41 56 IR 25
FVIERE e IR 2 G B B0 2% TIOHG 51 23 IR 51 23 25 5
ZRIKZ5H), WL VAL A VT RN ik 81T 2 kR -
IV IR B 15 22 o e )t 2, SOUT R 44 g 1 2%
BT 2, e dor A (LA 270 RN A B )

Jie & 2% 1 AR Y, T I D A 4 R CGHE B ) A R 4K
0 At 45 )7, oo 2 W T 71 50 (SR b A%
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AP D T SRS 2 OB PR IR U7 i T E Dk
(SR IX e 2 YR 2 B EEAS SR IO B4 4
HHUIN . AR A AR S, B
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AL DG, BRI e R 3 (B TR SR 9w 254,
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JUH BRI H R,

AR 2 IS5 WA D 16 0 « 15 A A BE L
BE PR AL s LA RS0 Jof g 25 5 Tl B 3z AN IRER
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(peroxisome proliferator-activated receptor y, PPARY)
FEPUEHED) p-ZUEE AR (BT 25 e -2- I 4 -D- i
BN W e R M & R ), S 5 AR 2
HA I, S 2R 1 i I e, AT
YR Z R E AT, RS
2 IR AT SO L A A OR YRR AE S AR
BRI ARMIAEFIT (RNA ISR AL IR LA K 2 1
U4 ) 5 Ty e PP 9245 T A e kT 1 .

PPAR & #% % A 5 e iy — A U M AE A
PPARa. PPARy Fll PPARS (iFx PPARS)—=Fli il 7.
PPAR 55 VF 22 /4= UM BT 7 4 40 B 7044 < i ARl
BEDRIBS « IS Sh KSR RERE AL o iR 400 0 i 1
R PR G, Hah T R T Y T 2 LR R
WG YT. HATHT i 2 )2 PPARa Al PPARy K& H:
Z BN, BERMEE Tl (TZD) R A A ) e f 4R 1
(] PPARy 4 HUEh7, & PPARy 45 ML) w2 A )
FCAA, BENS B AL JBE B 3R A BRI, AT e 3
RS, BRACRRE TR, JF AL A B 1),
ST AR R 5 R 2 R I N A A TT R 0 1) e B
FIWHOR. TZD i) PPARy kil 5 I 17 4H Jid 1)
G BRI B I RUER . IX 2K REE) PPARy
1) b1 25 W A 2% A I (rosiglitazone) FIEE 4% 471) i
(pioglitazone)&s, BT AU 1 o,

24 TZD 38 PPAR ) I3 # b =20 20 e (L
1): AFB 73 A 2R KPR ) 70 S5 K TR T, B 70 A2
linker, C #5734 B K PEBLIR I v B AT TR TR -
THHE AN S TR s L A B AT AR e A o, A
A P R RN 2 B PR T2 B 28 A8 AT linker #8543, 1% H] i
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AKPERE R ) A C B4y, Wit T 3 OB AL
) IR, Wl 2.

H bR A A 0 1 £ s 2 an 1] 3.

WL AAFEA, BT &R T 4a~i, Sa~i K 8a~d.
AL &Y 45Ky E i "H NMR, °C NMR Al HR MS
A, BURE IR SRS G S I, e 51 o
IR PPAR Bahig I, i b&4 de F1 8b 144
A0 T A 184 5 A0 50 52 A% S G A (PPRE) AH X ¥ 8
WPES BIE R 150.59% A1 185.23%, ECso k1 1.37 uM
F10.64 uM, {H1FIE— D5,

2 I

2.1 BB

AV-300 T8 SRR3R 1300 MHz, TMS 1 4
¥, DMSO-dq 4% 71); Agilent 1946B MS Jii i {3 (ESI,
USA); HR ESI-FTICR MS (Varian 7.0T, USA); X-6 !
R 2% A B A AL AR I A PR A |, 2
B I (Sigma, G-0660), i 28 4 Pk 77 (i A
N )), D-GHEA AT HE LR £ (CP, b I PR 245 [ Eifg
2R AT, TAKVIENIE AR, EFRNNELTE
PR ), B2 TR 28R, LA a1 o i 6 4 2 4l
B AT Al
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COOH__HNO;, /©/\r
©/Y H:S0: on

o N‘\m

5a~h

MeOH, SOCI?

COOH ch HOB,
bQ DIPEA THF

CO,Me
3
R1

Fmoc -
N’KH/OH

Fmoc

reflux O;N

DIC,HOB,
DIPEA, THF

NO,

R'= H, CH,, CH(CH,),, CH,CH(CH,),, CH(CH,)CH,CH,, CH,C:H,, CH{CH,)OC( CH3)3 p-CH,CH,(O-t-Bu)

Ac,0,H,S0,
—n- ACO

NH, HSO

NH,. HCI

B3 HASEEIIG i £

HNO;:H,SO, = 1:1.4) 12 mL I A B|EJELIH, UK
R IR N L- KR 8.26 g (50 mmol), fi
FERNZ) 60 min J5, 2 =R G4 RNV 60
min. N EEHR, IS EIKKIBAY), ke84
15 min, VKA HF R pH = 6, Tl K&
DUVE. AR, LUE, JEVHTUKKVER 3 WK LIEVEE 2
W, T, 13406 LR N &R 1 (i 44 8.76 g,
W% Ky 83.4%, m.p. 229.0~231.2 C.

222 L-WRHER TN SR R SRR Eh () il 4%
HH 20 mL E/K FEET 100 mL [ R LI H, UK
ERVFVA 21 20 min, 2123 0 2 mL SOCI, ( 20 min). 4
SRUKERBBEEE 20 min J5, — IR IE SR ) &R
2,133 g AREEBiEE, BUORLE AR, 2 AEMR.
BRNERS 70 Cungtad, BidERMzY, EUBHME
P4 B VA AR RS B O VBT L. TLC Wil s S HERE, 20 3
h SO IR G B B AR fF RN SRS, Bk
JEZEE T, AMInEE I e g E T, EE 3 W), D

Yo mw

Ac DIC HOBt DIPEA, THF )\( %
Ba~d
R'= 8a: CH,, 8b: CH(CH,),, 8¢c: CH,CH(CH,),, 8d: CH,C;H;

[ 2535 B HCIL, SOCL, #1 SO,. #l1FH45, i, 15 2.366
g A A 44, i # 89.45%, m.p. 223.3~226.1 C.

223 L-WREFERE AR B R kAT AR (da~i) I
il 2

Fmoc-AA-OH(2 mmol)¥% T 57K THF 2 mL H,
VK $iE4E I\ HOBt (2.4 mmol). DIC (2.4 mmol)
F1 DIPEA (2.0 mmol), fHE, UK i+ W 30~60
min, TLC ¥2: I 75 A0 B8 A5 1 D -0 B R T 2 PR
FH IR R 2 £ 2.0 mmol %5 T-JC7K THF 1.5 mL H, A
DIPEA (3.0 mmol), #ii#:, £&H; K LR PR B0R

L EU NPERE RN, TLC M s S HERE. 2 N 5¢
+}§, TR ZE TR BR & THF, [B% R A K 30 mL,
LR O 30 mL 200, i ANLZ, KIZH L Ll
20 mL 0, G IFAVZE, IR 10%F IR /K 3
(20 mLx2). 0.5 mol/L NaHCO /K% (20 mLx2). 1
1 NaCl K% (20 mLx2)PE#, Jo/K Na,SO, T, ¥
45, FEENTAifL, A, e s R LK 1.
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2.2.4  L-XRHEEIR Y SR AT A4 (Sa~i) iy 1 4
k7S

Fmoc-AA-Phe(p-NO,)-OMe (0.3 mmol)# T THF
3mL 1, KB HEFE RN 1 mol/L A AL B K 2
mL. N5, 2R4EHERE 10 min, 1A Z R 2.7 20 mL A1
0.3 mol/L #:FR/KHK 15 mL, 4REEHFE 5 min, 210
[, EE R, R RANUE, KIZH 4R OERAS
mLx2)Z 0, SIFAHUZ, 47K(20 mLx2)PEdk, K
Na,SO, T, MR X LW LW, L1 LWa/AT ik
A S Z 4046, 4 Fmoc-AA-Phe(p-NO,)-OH,
I AR 1.

2.2.5  SFEMAEH R % B (Ba~d) Y i) 4
WA 8a~d M1 LS 45 A S WL ICHR[18].

2.3 PPRE ¥ zh% MG i iR 5

HepG2 HHm 4 Mo BT 72 1 37 C. 5%C0,. %
100 U/mL 4 75 2 Al i 2% 2 (/i B DMEM . 1.5x10°
AN FLEM T 96 UM G E5 IR, S I A Jaal 7] 1
FHAT ORI G, 5 e () TR A $545 47 PPAR NG
R K HU9E ' 25 AR 27 55 A IR Uk pPPRE-Luc,
o AR B 9% ) 2 IR0 s A i < 25 I 1) TR
phRL-TK, % 4% 24 h J5 4 JH & AR URE S K 5577 56, 1A
I 18 37 2% K RO R 9 G (10 40 i)« B 2 0k R e & P 4
JRLAN TS it ) R B A 0 B e 2% 16 40 i m N DG A 1)

Pioglitazone). 4k4EH55% 24 h Ji X2 = B4R 15 5
DRI WU 771 5 (Prome ga) A I ¢ D' 22 Wi vt P, AR A8 A
RN ROCHRSE LAETHEIMENZ. WahZ = (L1 s
—L1ase)/ (L1gss—Lase) V(L2 pin—L242)/(L2p316—L.2:11) [ X 100 %,
o L1 A% K ISOC R R 7 ROGIREE, L2 AN
Zx WO 9 O 3 W I A 2% OGS BE s B i AR R 2
10 pg/mL, AT AR AL, TENIK, KR E R
W% 2. HIXHEB) KT T0% I RF A gt — 5l
BN Mk S (BECS0), N Xifie B 4
Parameter Logistic Model T15 ECsp, SEZ5 45 35 W3 3.

2.4 T RFERKEG(DPP-IV)H 75 i 5 52 5

200 pL % VA& & 14 DPP-IV(Sigma). 25 mmol/L
HEPES 22k (% 140 mmol/L NaCl, 1% BSA, 80
mmol/L MgCL)FIFE &, [ I 5 37 2% 06 HE (AN 25 i A
FE GBI T EOR B AR ), =W Y 10 min, JIA
TR HL KRS Gly-Pro-Gly-Gly, =i NV 25-40
min, WEFIEHRE F, WOREK 355 nm, KHFHEK
460 nm. IR F O AI0EIE, kR
=[1-(Fres—Foe)/ (F wii—F ) 1x 100%. #9755 I REASFE 5L
WL WS AL, FEAWIR, LI g J LK 2.

3 GiREW®R
SORMRBERE R M, WS T UL U JBR R4S

R 1 ERRLAYSILE R HR MS H0
N - o o B
HEW R W (h)y B (mg)  UF (%) A (C) TR T Ry I [

4a H 29.5 586 57.7 182.2~183.1 [M+Na]* 526.1580 526.1585
4b CH; 26.0 596 57.6 177.6~178.1 [M+Na]* 540.1740 540.1741
4c CH(CHs), 22.0 851 77.9 189.7~191.3 [M+Na]* 568.2060 568.2064
4d CH,CH(CH3), 22.5 770 68.7 171.3~173.2 [M+Na]* 582.2219 582.2211
4e CH(CH;)C,Hs 20.0 813 72.7 177.6~178.8 [M+Na]* 582.2212 582.2211
4f CH,C¢Hs 25.5 793 66.3 185.7~188.6 [M+Na]* 616.2060 616.2054
4g CH(CH;)OBU' 20.0 748 71.6 136.8~138.1 [M+Na]* 626.2477 626.2473
4h p-CH,C¢H4(OBuU') 27.5 640 524 171.8~174.7 [M+Na]* 688.2625 688.2629
4i Pro* 23.0 913 84.5 166.2~167.3 - - -

Sa H 0.15 130 88.7 165.6~168.2 [M+Na]* 512.1420 512.1428
5b CH; 0.10 115 76.5 143.3~144.6 - - -

Sc CH(CHj;), 0.10 113 70.7 166.6~167.4 [M-HT 530.1932 530.1933
5d CH,CH(CHs), 0.15 144 87.9 146.8~148.2 [M+Na]* 568.2049 568.2064
Se CH(CH;)C,Hs 0.15 121 73.8. 167.2~168.5 - - -

5f CH,C¢Hs 0.20 157 90.4 158.2~160.6 [M+Na]* 602.1899 602.1898
Sg CH(CH;)OBU' 0.25 114 64.4 114.2~116.6 [M+Na]* 612.2322 612.2316
Sh p-CH,C¢Hy(OBuU’) 0.25 148 75.9 166.5~167.2 [M+Na]* 674.2470 674.2473
5i Pro* 0.25 127 80.0 137.8~139.6 [M+Na]* 552.1745 552.1745
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R2 HESIPURE RS T4 R

o R DPPIV % (%) PPRE A% (%)
(pg/mL) (uM)
4a 10.0 19.87 -2.42 35.46
4b 10.0 19.32 -2.60 16.07
4c 10.0 18.33 -5.83 150.59
4d 10.0 17.87 -6.63 36.25
4e 10.0 17.87 —6.88 47.41
4f 10.0 16.85 -0.89 1291
4g 10.0 18.40 0.70 8.16
4h 10.0 16.57 0.70 18.45
4i 10.0 15.02 -5.64 21.22
Sa 10.0 20.43 -3.70 11.72
5b 10.0 19.87 -1.32 1.83
Sc 10.0 18.82 —4.78 27.55
5d 10.0 18.33 -3.84 14.09
Se 10.0 18.33 1.95 31.11
5f 10.0 17.25 2.45 21.22
Sg 10.0 18.88 -2.21 12.51
5Sh 10.0 16.96 -0.60 15.68
5i 10.0 15.34 -3.47 17.66
8a 10.0 15.61 —-14.51 20.82
8b 10.0 14.95 -9.77 185.23
8¢ 10.0 14.65 -6.55 21.22
8d 10.0 13.95 -8.06 6.88
KR-62436 0.30 1.00 73.14 -
Pioglitazone 0.78 2.19 - 100
&1 PPAR KN, X TZD 254 1458 A7 £ 3 ECs s 1

1508, AR Fmoc 127 RS ¥ v 4 TZD 2853111

BZK B A A R R 2 R SR R 32 B 13 S8 78T Linker

A P B R A AT AR A A SOk Ay, etk T

B H bR 1. GBI AR AN ORE R 95 3 'ﬂ%ﬁ, KI,
T HA TR PPRE 690 1.

3.1 KRR

TR E M5 A, ARG R T 3 AT
OB PG VE K H AR5y 7, R P AR R RLAF. KA 3
ML B P BEAT AL, UESEA RO, SER AR IR 1
LA R AR AL

32 HIHEMFAL

o 2 )Ls)WN g -5
11 °
14

13 12 4a~h NO,
Fmoc-Gly-Phe(p-NO,)-OMe: 2-{2-[(9H-Zj H &,
FHBREF - LBEE E}-3-4-THZE R FL) H R FF As(da)

waE WE M) RKEEE (%) ECso (M)
4c 18.33 215.81 1.37
8b 14.95 256.96 0.64
Pioglitazone 2.19 123.88 0.03

'H NMR (300 MHz, DMSO-dq) & (ppm): 8.40 (d, 1H, J
— 7.8 Hz, H-8), 8.12 (d, 2H, J = 8.1 Hz, H-1), 7.88 (d,
2H, J = 7.2 Hz, H-14), 7.70 (d, 2H, J = 7.2 Hz, H-11),
7.48~7.53 (m, 3H, H-2, H-6), 7.41 (t, 2H, J = 7.2 Hz,
H-13), 7.32 (t, 2H, J = 7.2 Hz, H-12), 4.57~4.61 (m, 1H,
H-10), 4.21~ 4.25 (m, 4H, H-7, H-9), 3.62 (s, 3H, H-5),
3.53~3.58 (m, 1H, H-4), 3.17~3.23 (m, 1H, H-3),
3.02~3.09 (m, 1H, H-3); BC NMR (75 MHz, DMSO-dp)
0. 171.5, 169.3, 156.4, 146.6, 145.5, 143.8, 140.7, 130.6,
127.7,127.1, 125.2, 123.3, 120.1, 65.7, 52.9, 52.1, 46.6,
43.1,36.4.

Fmoc-Ala-Phe(p-NO,)-OMe: 2-{2-[(9H-%j FF &
BRI FIBE E)-3- (4 R PP B (4b)
'H NMR (300 MHz, DMSO-d¢) & (ppm): 8.39 (d, 1H, J
— 7.5 Hz, H-8), 8.12 (d, 2H, J = 8.1 Hz, H-1), 7.8 (d, 2H,
J = 7.5 Hz, H-14), 7.71 (d, 2H, J = 7.5 Hz, H-11),
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7.49~7.52 (m, 3H, H-2, H-6), 7.42 (t, 2H, J = 7.2 Hz,
H-13), 7.32 (t, 2H, J = 7.2 Hz, H-12), 4.56~4.61 (m, 1H,
H-10), 4.20~4.24 (m, 3H, H-7, H-9), 4.03~4.08 (m, 1H,
H-4,), 3.59 (s, 3H, H-5), 3.17~3.24 (m, 1H, H-3),
3.07~3.11 (m, 1H, H-3), 1.17 (d, 3H, J = 6.9 Hz, CH3);
C NMR (75 MHz, DMSO-dg) & (ppm): 172.7, 171.4,
155.5, 146.3, 145.5, 143.8, 140.7, 130.5, 127.6, 127.0,
125.2, 123.2, 120.0, 65.8, 52.7, 52.0, 49.7, 46.6, 36.2,
18.0.

Fmoc-Val-Phe(p-NO,)-OMe: 2-{3-F #-2-[(9H-
U FEERERE]-THEARE)-3-@-HEXE) AR
FfE(4c) '"H NMR (300 MHz, DMSO-ds) S (ppm): 8.49
(d, 1H, J = 7.6 Hz, H-8), 8.09 (d, 2H, J = 8.1 Hz, H-1),
7.89 (d, 2H, J = 7.4 Hz, H-14), 7.73 (d, 2H, J = 6.6 Hz,
H-11), 7.52 (d, 2H, J = 8.3 Hz, H-2), 7.30~7.44 (m, 5H,
H-6, H-12, H-13), 4.52~4.58 (m, 1H, H-10), 4.20~4.27
(m, 3H, H-7, H-9), 3.80~3.85 (m, 1H, H-4), 3.60 (s, 3H,
H-5), 3.05~3.23 (m, 2H, H-3), 1.87~1.94 (m, 1H, CH),
0.82 (d, 6H, J = 6.0 Hz, 2CH3); *C NMR (75 MHz,
DMSO-dg) & (ppm): 171.4, 171.3, 155.9, 146.3, 145.5,
143.7, 140.7, 130.5, 127.6, 127.0, 125.3, 123.1, 120.1,
65.7,60.1, 52.6, 51.9, 46.7, 36.2, 30.3, 19.0, 18.3.

Fmoc-Leu-Phe(p-NO,)-OMe: 2-{4-F 3£-2-[(9H-
7 REREREEE]- IR )-3-@-HERE) R
FfE(4d) 'H NMR (300 MHz, DMSO-d;) & (ppm): 8.40
(d, 1H, J = 7.7 Hz, H-8), 8.10 (d, 2H, J = 8.1 Hz, H-1),
7.89 (d, 2H, J = 7.2 Hz, H-14), 7.71 (d, 2H, J = 7.2 Hz,
H-11), 7.51 (d, 2H, J = 8.1 Hz, H-2), 7.42 (t, 2H, J =
7.2 Hz, H-13), 7.40 (d, 1H, J = 7.5 Hz, H-6), 7.32 (t, 2H,
J = 6.6 Hz, H-12), 4.57~4.60 (m, 1H, H-10), 4.19~ 4.29
(m, 3H, H-7, H-9), 4.00~4.03 (m, 1H, H-4), 3.60 (s, 3H,
H-5), 3.17~3.20 (m, 1H, H-3), 3.07~3.11 (m, 1H, H-3),
1.55~1.58 (m, 1H, CH), 1.29~1.34 (m, 2H, CH,), 0.84
(d, 6H, J = 6.0 Hz, 2CH3); *C NMR (75 MHz, DMSO-dy)
S(ppm): 173.4, 172.3, 156.7, 147.2, 146.4, 144.9, 141.6,
131.5, 128.5, 127.9, 126.2, 124.1, 121.0, 66.4, 53.8,
53.5,52.9,47.6, 40.9, 37.1, 25.0, 23.8.

Fmoc-Ile-Phe(p-NO,)-OMe: 2-{3- B 3t -2-[(9H-
i FEE)RERE]RBREE)-3-@-HEXRE) AR
FifiE(4e) '"H NMR (300 MHz, DMSO-d;) & (ppm): 8.49
(d, 1H, J = 7.5 Hz, H-8), 8.08 (d, 2H, J = 8.1 Hz, H-1),
7.88 (d, 2H, J = 7.2 Hz, H-14), 7.72 (d, 2H, J = 7.0 Hz,
H-11), 7.51 (d, 2H, J = 8.1 Hz, H-2), 7.38~7.43 (m, 3H,
H-6, H-13), 7.32 (t, 2H, J = 8.1 Hz, H-12), 4.57~4.61
(m, 1H, H-10), 4.19~4.27 (m, 3H, H-7, H-9), 3.83~3.87
(m, 1H, H-4), 3.60 (s, 3H, H-5), 3.06~3.25 (m, 2H, H-3),
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1.64~1.69 (m, 1H, CH), 1.30~1.34 (m, 2H, CH,), 1.00
(d, 3H, J = 6.4 Hz, CH3), 0.78 (t, 3H, J = 5.7 Hz, CH3);
C NMR (75 MHz, DMSO-dy) & (ppm): 174.7, 171.5,
155.9, 146.3, 145.6, 144.0, 140.8, 130.6, 127.7, 127.1,
125.4, 123.2, 120.2, 65.7, 59.0, 52.7, 52.0, 46.8, 36.2,
36.2,24.4,15.1, 10.8.

Fmoc-Phe-Phe(p-NO,)-OMe: 2-{3-ZKF-2-[(9H-
i FEE)BREAE]-AHAEE)-3-G-HEXE) AR
FEG(4f) '"H NMR (300 MHz, DMSO-ds) & (ppm): 8.56
(d, 1H, J = 7.7 Hz, H-8), 8.11 (d, 2H, J = 8.4 Hz, H-1),
7.88 (d, 2H, J = 7.4 Hz, H-14), 7.64~7.59 (m, 3H, H-6,
H-11), 7.52 (d, 2H, J = 8.4 Hz, H-2), 7.40 (t, 2H, J =
7.5 Hz, H-13), 7.18~7.33 (m, 7H, H-12, Ar-H),
4.62~4.64 (m, 1H, H-10), 4.10~4.16 (m, 4H, H-4, H-7,
H-9), 3.62 (s, 3H, H-5), 3.10~3.22 (m, 2H, H-3),
2.73~2.92 (m, 2H, CH,); *C NMR (75 MHz, DMSO-d;)
S (ppm): 171.8, 171.4, 155.7, 146.3, 145.4, 143.8, 140.7,
138.0, 130.6, 129.2, 128.0, 127.6, 127.0, 126.3, 125.7,
123.2,120.1, 65.6, 55.8, 52.8, 52.1, 46.5, 37.3, 36.2.

Fmoc-Thr(t-Bu)-Phe(p-NO,)-OMe:  2-{2-[(9H-
iRERE)BEFE]-3-NT AT BiaH}-3-4-1H
FEIEI) IS F ik (4g) 'H NMR (300 MHz, DMSO-dq)
S (ppm): 8.24 (d, 1H, J = 7.7 Hz, H-8), 8.12 (d, 2H, J =
8.3 Hz, H-1), 7.89 (d, 2H, J = 7.4 Hz, H-14), 7.73 (d,
2H, J =6.1 Hz, H-11), 7.50 (d, 2H, J = 8.4 Hz, H-2),
7.42 (t, 2H, J = 7.2 Hz, H-13), 7.31 (d, 2H, J = 7.2 Hz,
H-12), 6.93 (d, 1H, J = 9.2 Hz, H-6), 4.64~4.67 (m, 1H,
H-10), 4.21~ 4.33 (m, 3H, H-7, H-9), 3.95~3.98 (m, 1H,
H-4), 3.72~3.75 (m, 1H, CH), 3.61 (s, 3H, H-5),
3.19~3.21 (m, 1H, H-3), 3.10~3.12 (m, 1H, H-3), 1.01
(s, 9H, 3CHa), 0.95 (d, 3H, J = 6.3 Hz, CH;); *C NMR
(75 MHz, DMSO-ds) & (ppm): 171.2, 169.7, 155.8,
146.4, 145.2, 143.6, 140.7, 130.6, 127.6, 127.0, 125.3,
123.3, 120.1, 73.7, 67.5, 65.8, 59.6, 52.7, 52.0, 46.7,
36.5, 28.0, 19.2.

Fmoc-Tyr(¢-Bu)-Phe(p-NO,)-OMe: 2-{2-[(OH-%
A RE R AE]-3-d-BUT AR ) A BE 2 }-3-4-
FHFEE A L) R S (4h) 'H NMR (300 MHz, DMSO-
dg) 8 (ppm): 8.41 (d, 1H, J = 7.7 Hz, H-8), 8.11 (d, 2H,
J=8.1Hz, H-1),7.87 (d, 2H, J = 7.3 Hz, H-14), 7.64 (d,
2H, J = 7.0 Hz, H-11), 7.58 (d, 1H, J = 8.9 Hz, H-6),
7.52 (d, 2H, J = 8.2 Hz, H-2), 7.40 (t, 2H, J = 7.2 Hz,
H-13), 7.30 (t, 2H, J = 6.9 Hz, H-12), 7.17 (d, 2H, J =
7.8 Hz, Ar-H), 6.80 (d, 2H, J = 7.8 Hz, Ar-H),
4.61~4.64 (m, 1H, H-10), 4.10~4.23 (m, 4H, H-4, H-7,
H-9), 3.62 (s, 3H, H-5), 3.21~3.23 (m, 1H, H-3),
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3.09~3.13 (m, 1H, H-3), 2.86~2.90 (m, 1H, CH,),
2.68~2.72 (m, 1H, CH,), 1.00 (s, 9H, 3CH;); *C NMR
(75 MHz, DMSO-ds) & (ppm): 171.8, 171.4, 155.7,
153.4, 146.3, 145.4, 143.7, 140.7, 132.5, 130.6, 129.7,
127.7,127.1, 125.3, 123.2, 120.0, 77.5, 65.7, 55.9, 52.7,
52.0, 46.5, 36.7, 36.2, 28.5.
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Fmoc-Gly-Phe(p-NO,)-OH: 2-{2-[(9H-7j1‘ FHEE)
BREAE]-ZBEE)-3-G-HEXE)AR (5a) 'H
NMR (300 MHz, DMSO-dg) & (ppm): 12.95 (s, 1H,
H-5), 8.23 (d, 1H, J = 8.1 Hz, H-8), 8.12 (d, 2H, J = 8.1
Hz, H-1), 7.90 (d, 2H, J = 7.5 Hz, H-14), 7.72 (d, 2H, J
= 7.2 Hz, H-11), 7.49-7.55 (m, 3H, H-2, H-6), 7.42 (t,
2H, J = 7.2 Hz, H-13), 7.30 (t, 2H, J = 7.2 Hz, H-12),
4.49~4.56 (m, 1H, H-10), 4.22~4.28 (m, 3H, H-7, H-9),
3.55~3.59 (m, 1H, H-4), 3.20~3.26 (m, 1H, H-3),
3.00~3.08 (m, 1H, H-3); *C NMR (75 MHz, DMSO-d;)
8 (ppm): 172.8, 169.5, 156.8, 146.7, 145.3, 144.2, 141.1,
131.0, 128.0, 127.4, 125.7, 123.6, 120.5, 66.2, 53.3,
47.0, 43.6, 36.9.

Fmoc-Ala-Phe(p-NO,)-OH: 2-{2-[(9H-%j 4 &)
PR B - T B R )-3-(4- I EE R ) TR (Sb) 'H
NMR (300 MHz, DMSO-dg) & (ppm): 8.15 (d, 1H, J =
8.4 Hz, H-8), 8.10 (d, 2H, J = 8.7 Hz, H-1), 7.89 (d, 2H,
J = 7.8 Hz, H-14), 7.71 (d, 2H, J = 7.5 Hz, H-11),
7.48~7.53 (m, 3H, H-2, H-6), 7.41 (t, 2H, J = 7.5 Hz,
H-13), 7.32 (t, 2H, J = 7.5 Hz, H-12), 4.43~4.48 (m,
1H, H-10), 4.21~4.24 (m, 3H, H-7, H-9), 4.00~4.05 (m,
1H, H-4), 3.19~ 3.25 (m, 1H, H-3), 3.01~3.08 (m, 1H,
H-3), 1.17 (d, 3H, J = 6.9 Hz, CH3); *C NMR (75 MHz,
DMSO-dg) & (ppm): 172.5, 172.4, 156.0, 146.7, 145.9,
144.1, 141.1, 131.1, 128.0, 127.5, 125.7, 123.4, 120.5,
66.0, 53.1, 52.1, 47.0, 36.8, 18.5.

Fmoc-Val-Phe(p-NO,)-OH: 2-{3-F%:-2-[(9H-%j
AR RERE]-T BERE)-3-@-HERE) N (Sc)
'H NMR (300 MHz, DMSO-d;) & (ppm): 8.30 (d, 1H, J
= 7.8 Hz, H-8), 8.07 (d, 2H, J = 8.1 Hz, H-1), 7.88 (d,
2H, J = 7.8 Hz, H-14), 7.72 (d, 2H, J = 6.9 Hz, H-11),
7.51 (d, 2H, J = 8.1 Hz, H-2), 7.28~7.42 (m, 5H, H-6,
H-12, H-13), 4.51~4.58 (m, 1H, H-10), 4.18~4.27 (m,
3H, H-7, H-9), 3.78~3.84 (m, 1H, H-4), 3.18~3.24 (m,
1H, H-3), 2.97~ 3.04 (m, 1H, H-3), 1.85~1.92 (m, 1H,

CH), 0.80 (d, 6H, J = 6.0 Hz, 2CH3); *C NMR (75
MHz, DMSO-ds) & (ppm): 172.8, 171.4, 156.3, 146.6,
146.2, 144.1, 141.1, 130.9, 128.0, 127.5, 125.7, 123.5,
120.5, 66.1, 60.5, 53.0, 47.1, 36.8, 30.7, 19.5, 18.7.

Fmoc-Leu-Phe(p-NO,)-OH: 2-{4-F F-2-[(9H-%
REE) AR - B = )-3-4-THEE R B TR (5d)
'H NMR (300 MHz, DMSO-d) & (ppm): 8.17 (d, 1H,
J=8.1 Hz, H-8), 8.08 (d, 2H, J = 8.7 Hz, H-1), 7.88 (d,
2H, J = 7.8 Hz, H-14), 7.70 (d, 2H, J = 7.5 Hz, H-11),
7.47 (d, 2H, J = 7.8 Hz, H-2), 7.37~7.42 (m, 3H, H-6,
H-13), 7.30 (t, 2H, J = 7.5 Hz, H-12), 4.46~4.54 (m,
1H, H-10), 4.17~4.27 (m, 3H, H-7, H-9), 3.97~4.03 (m,
1H, H-4), 3.18~3.23 (m, 1H, H-3), 2.99~3.07 (m, 1H,
H-3), 1.50~1.54 (m, 1H, CH), 1.30~1.38 (m, 2H, CH,),
0.85 (d, 6H, J = 6.3 Hz, 2CH3); *C NMR (75 MHz,
DMSO-dg) & (ppm): 172.8, 172.7, 156.2, 146.4, 144.4,
144.1, 141.1, 131.0, 128.0, 127.4, 125.7, 123.5, 120.5,
65.9, 53.4, 53.0, 47.1, 46.8, 36.8, 24.5, 21.8.

Fmoc-Ile-Phe(p-NO,)-OH: 2-{3-F 3£ -2-[(9H-%]
) B AR S 25 ]- IR B R 2 )-3-(4-TH IR R L) T R (Se)
'H NMR (300 MHz, DMSO-d;) & (ppm): 8.28 (d, 1H, J
=7.5 Hz, H-8), 8.07 (d, 2H, J =7.8 Hz, H-1), 7.89 (d, 2H,
J =7.2 Hz, H-14), 7.72 (d, 2H, J =7.0 Hz, H-11), 7.52 (d,
2H, J =7.8 Hz, H-2), 7.37~7.44 (m, 3H, H-6, H-13),
7.32 (t, 2H, J = 7.2 Hz, H-12), 4.52~4.59 (m, 1H, H-10),
4.20~4.27 (m, 3H, H-7, H-9), 3.83~3.89 (m 1H, H-4),
3.20~3.26 (m, 1H, H-3), 2.99~3.06 (m, 2H, H-3),
1.63~1.70 (m, 1H, CH), 1.29~1.37 (m, 2H, CH,), 1.00
(d, 3H, J = 6.3 Hz, CHCH3), 0.77 (t, 3H, J = 5.4 Hz,
CH,CH3); *C NMR (75 MHz, DMSO-ds) & (ppm):
172.5, 171.3, 155.9, 146.2, 144.0, 143.7, 140.7, 130.6,
127.6, 127.1, 125.3, 123.0, 120.1, 65.6, 59.1, 52.8, 46.7,
36.5, 36.3, 24.3, 15.2, 10.7.

Fmoc-Phe-Phe(p-NO,)-OH: 2-{3- % %t -2-[(9H-
7 FERE)BRERE]- WA E)-3-G-THERE) AR
(5f) '"H NMR (300 MHz, DMSO-dg) & (ppm): 8.39 (d,
1H, J = 8.1 Hz, H-8), 8.11 (d, 2H, J = 8.4 Hz, H-1),
7.88 (d, 2H, J = 7.2 Hz, H-14), 7.59~7.63 (m, 3H, H-6,
H-11), 7.52 (d, 2H, J = 8.7 Hz, H-2), 7.29~7.33 (m, 2H,
H-13), 7.16~7.25 (m, 7H, H-12, Ar-H), 4.55~4.58 (m,
1H, H-10), 4.12~4.26 (m, 4H, H-4, H-7, H-9), 3.04~
3.24 (m, 2H, H-3), 2.69~2.98 (m, 2H, CH,); *C NMR
(75 MHz, DMSO-d¢) & (ppm): 172.4, 171.6, 155.7,
146.3, 145.9, 143.8, 140.7, 138.1, 130.6, 129.2, 128.0,
127.6, 127.1, 126.3, 125.3, 123.2, 120.1, 65.6, 56.0,
52.9,46.5,37.3, 36.5.
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Fmoc-Thr(z-Bu)-Phe(p-NO,)-OH: 2-{2-[(9H- %j
A RERE]-3- N T EET BEE)-3-4-THER
HE)F#R(5g) 'H NMR (300 MHz, DMSO-ds) & (ppm):
8.16 (d, 1H, J = 8.1 Hz, H-8), 8.11 (d, 2H, J = 8.4 Hz,
H-1), 7.88 (d, 2H, J = 7.2 Hz, H-14), 7.72 (d, 2H, J =
6.6 Hz, H-11), 7.49 (d, 2H, J = 8.4 Hz, H-2), 7.40 (t, 2H,
J =7.2 Hz, H-13), 7.31 (d, 2H, J = 7.2 Hz, H-12), 6.90
(d, 1H, J = 9.3 Hz, H-6), 4.56~4.61 (m, 1H, H-10),
4.20~4.32 (m, 3H, H-7, H-9), 3.93~3.97 (m, 1H, H-4),
3.70~3.74 (m, 1H, CH), 3.19~3.25 (m, 1H, H-3),
3.01~3.08 (m, 1H, H-3), 1.00 (s, 9H, 3CH3), 0.93 (d, 3H,
J = 6.6 Hz, CHCH3); "“C NMR (75 MHz, DMSO-d¢) &
(ppm): 172.5, 170.0, 156.2, 146.7, 146.1, 144.1, 141.2,
131.1, 128.0, 127.5, 125.6, 123.6, 120.5, 74.1, 67.9,
66.1, 60.1, 53.1, 47.1, 37.1, 28.5, 19.6.

Fmoc-Tyr(t-Bu)-Phe(p-NO,)-OH: 2-{2-[(9H- %
A E)BRE R HE]-3-4- T AEERE) B }-3-4-
FHEZER)FER(Sh) 'H NMR (300 MHz, DMSO-dg) &
(ppm): 8.35 (d, 1H, J = 7.5 Hz, H-8), 8.11 (d, 2H, J =
8.1 Hz, H-1), 7.87 (d, 2H, J = 7.5 Hz, H-14), 7.63 (d,
2H, J = 7.2 Hz, H-11), 7.57 (d, 2H, J = 8.7 Hz, H-2),
7.52 (d, 1H, J = 8.1 Hz, H-6), 7.40 (t, 2H, J = 7.2 Hz,
H-13), 7.30 (t, 2H, J = 6.9 Hz, H-12), 7.17 (d, 2H, J =
8.1 Hz, Ar-H), 6.79 (d, 2H, J =7.8 Hz, Ar-H), 4.60~4.63
(m, 1H, H-10), 4.08~4.22 (m, 4H, H-4, H-7, H- 9),
3.07~3.24 (m, 2H, CH,), 2.68~2.93 (m, 2H, H-3), 0.99
(s, 9H, 3CH3); °C NMR (75 MHz, DMSO-ds) & (ppm):
171.7, 171.6, 155.8, 153.5, 146.3, 146.1, 143.8, 140.7,
132.7, 130.7, 129.8, 127.7, 127.1, 125.3, 123.3, 123.2,
120.1, 77.6, 65.8, 56.2, 53.1, 46.6, 36.8, 36.2, 28.5.
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Fmoc-Pro-Phe(p-NO,)-OMe: 2-{1-[(9H-%j B &
o) PREE-IL e e -2- F RS 2R ) -3-(4- R R 2R ) N R
fik(4i) '"H NMR (300 MHz, DMSO-d;) & (ppm): 8.40 (d,
1H, J = 8.4 Hz, H-6), 8.12 (d, 2H, J = 8.1 Hz, H-1),
7.78~7.91 (m, 4H, H-16, H-13), 7.51 (d, 2H, J = 8.1 Hz,
H-2), 7.27~7.43 (m, 4H, H-14, H-15), 4.52~4.58 (m,
1H, H- 12), 3.81~4.35 (m, 6H, H-4, H-7, H-10, H-11),
3.59 (s, 3H, H-5), 2.98~3.21 (m, 2H, H-3), 1.73~1.81
(m, 4H, H-8, H-9). °C NMR (75 MHz, DMSO-ds) &
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(ppm): 172.9, 172.1, 154.2, 145.9, 144.2, 141.8, 130.6,
128.0, 127.5, 125.5, 123.3, 120.4, 67.5, 60.0, 53.2, 52.5,
47.5,46.8, 36.4, 31.5, 23.3.

Fmoc-Pro-Phe(p-NO,)-OH: 2-{1-[(9H-%j A %)
PREE M b -2- SRR AR )-3-(4- T EE R B N R (5i)
'H NMR (300 MHz, DMSO-ds) & (ppm): 12.84 (s, 1H,
H-5), 8.24 (d, 1H, J = 7.8 Hz, H-6), 8.10 (d, 2H, J = 8.1
Hz, H-1), 7.74~7.90 (m, 4H, H-16, H-13), 7.51 (d, 2H,
J=8.1 Hz, H-2), 7.22~7.41 (m, 4H, H-14, H-15), 4.49~
4.59 (m, 1H, H-12), 3.80~4.36 (m, 6H, H-4, H-7, H-10,
H-11), 2.97~3.23 (m, 2H, H-3), 1.73~1.81 (m, 4H, H-8,
H-9). *C NMR (75 MHz, DMSO-ds) & (ppm): 172.9,
172.3, 154.2, 146.4, 144.3, 143.8, 141.1, 130.6, 128.0,
127.4, 125.7, 123.5, 120.4, 66.9, 60.0, 53.3, 47.7, 46.7,
36.8, 30.2, 24.2.

33 SLIREEEITIS

L- 2R N 2 IR () A Ak o 20 ) 45 A, RE SRR 1k 2
BP0 i) & A, B RS S vk /D i A ok B T B S B0 T
WE. WeAk, BT LR IR T R AT R A P A
Iy TR, PRSI AN BE R IR I AR, A
JENTEET VL. Rk, A BRI 5 A B 7 y06) 1 48 A5
B Al B 77 A Ol I AR R A
NEL:, AT E 4K KL HaSOL/4 HNO; f AL 1)
D7k, SeAE 0 CHOBHR N 1 h, 2R)5 S WBEEE RN 1 h,
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PR E L. SRR VL R B S EWL. B
Sk IR R A TRETEE. IR VI
FE o SR R A JE A PR VRSN &, BRATT IR K
FH RN A Rl A v PE RS, %6 H DIC/HOBYDIPEA
HARFAETC/K THE-DMF A5 77 s I, A b
A LUBA A % B AR 4> 7. @ikE6 i DCC. TBTU %
A, WORBAT B AR L.

& & A 2 H AR K 1 8a~d BT 5E
(REFE, e vl B o () SRR o 4 4l TE v
BEr=Hy A s & glith, SR, RATLL 2-5 FE-
B-D-F 25 B SRR R R U JsURE, R o 1) £ 1R T -
TRV — 20 A P TR Ak 2-200E-1,3,4,6-DU-0-B-D- 1 4
PERLIR 2h(7), ML R R SR 6 A IER 8
B, g — o 2T, RIS Rl k@M. 7 ml
JEAR S, Y 8 WA R AR . AR A H 1
IPEFISE mOR, (R BCRARE AT, wRERNX
TS A K.

WEY) da~i BEAT HER AR K i, e )2
Bk Fmoc JBEBR LA K H bR o> T30 e Rk, N BT
T FH B B FEE IS L FEE e s I I i) f s 1) 2
RHE L BEPERSR . WEEARR . RV BER R W
I PA) 3o K 4 S8 Fmoce JE P12 sk 4 i I B . se i
SR, 37 1 mol/L LiOH /K« VKBV H1 R it HE [
N 10~20 min, A] PLIESRPEHE P ES K 21 Fmoc 3
L% ik, F=#A e, 5%l it NaOH,
K,CO;, NaHCO; %5 EHLAK, %4 Fmoc W& i b
(NaOH, K,CO3), 24 & V18 (NaHCO;); EH 0.2
mol/L LiOH, /Kf#ReN k&, (H/2EAE R RN 50
min A A7, BFRAEXHA, A AR 3
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M 2 BEE t, BT d ALY DPP-TV )
TEEARIR TS, SR RARMIPURE IR E I, 1k
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(1) 4f 1 dh), JCAH N =4 3G kA 2 R 2, IR
R AR KA Z K KWEY) 4e, de), I
PPRE Wi HEIR A (WAL &4 de) BRI (antb &4
de). LAY Sa~i Al 8a~d HAH [ AL A RHIM
FLIR] pid: W RERURIE R 24 CH(CH,), B, AHR =4
[JAA%} PPRE JBhiG &/ kK, HAS LA IEAR —
.

LIRSS RR W, B FIAEYE T, R
THAE B G2 AR, AR AT RERI L = 4E gh /A oG, R
JH H A48 k5 F B ChemDraw3D 45 F R4 120-22) (& 6)
R, A ARG LAY e F1 8b, 7> T 2L U
R ghfey, BUARIE R IEAFA T U L5 R TR, FRATTHE
WA de FEPEIREF, 55 ILE5H i BE S N R4k T
JEET  BEA S F IR U 0] AR 4F Hh 55 PPAR A2 44 45
GG AR, LERIE TR ZENE Y g 10 =4S
M &5k R, WA BRI 2 R U B
F, g PIHARHE R MAARURR, 4> 74 LLE N PPAR
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Design, synthesis and evaluation of (pseudo)dipeptide compounds with
potential antidiabetic activity

LIU Jian',YAN JuFang®, WANG LinFa', FAN Li' & YANG DaCheng'

1 School of Chemistry and Chemical Engineering, Southwest University, Chongqing 400715, China
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Abstract: Nine new dipeptide derivatives of L-4-nitrophenylalanine(4a—i) and four chiral N-glycosylated amino
acids (8a—d) were prepared by coupling reaction. The overall yields were 52.41%—-88.08%. Nine corresponding
hydrolysis products Sa—i were obtained by alkaline hydrolysis of compounds 4a-i in yields of 64.4%~90.4%. The
chemical structures of these products were confirmed by 'H NMR, "C NMR and HR MS. The peroxisome
proliferator-activated receptor response element (PPRE) relative agonist activities of 4c and 8b reached 150.59% and
185.23%, the ECs, values were 1.37 uM and 0.64 pM, respectively, which exhibited excellent antidiabetic activity
and thus deserved further study as lead compounds of antidiabetic agents.

Keywords: L-4-nitrophenylalanine, D-glucosamine, (pseudo)dipeptides, synthesis, peroxisome proliferator-activated

receptor, antidiabetic activity
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