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Abstract

In order to explore a new type of anti-diabetic molecules, dipeptide derivatives containing uracil structural units

were designed. The key intermediate Sthymine-L-cysteine (IM -2) was obtained from uracil, paraformaldehyde and cysteine
through two step reactions, and then 16 dipeptide derivatives were successfully synthesized through amino protection, carbox-
ylation and amino acid coupling. All new compounds have been characterized by *H NMR, **C NMR and HR MS, and the
peroxisome proliferator response element (PPRE) activated activity, U-glucosidase-rat inhibitory activity and dipeptidyl pepti-
dase-4 (DPP-4) inhibitory activity were screened for all target molecules. The results showed that these molecules had weak
above-mentioned activities, meanwhile the change trend of o -glucosidase-rat inhibitory activity of these molecules is opposite
to that of PPRE agonistic activity and DPP -4 inhibitory activity. It maybe provide an idea for the research of designing novel

polypeptide multi-target drugs.

Keywords Diabetes; Uracil; Dipeptide Derivatives; Peroxisome Proliferator Response Element (PPRE) Activated Activity;
U-Glucosidase-rat Inhibitory Activity; Dipeptidyl Peptidase-4 Inhibitory Activity
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COOH N
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IM-1(5-HmU) M-2 IM-3
. HzNI\ /\EL
—» HCl1 —>
OCH, /& OCH
IM-4

(1))(HCHO),,, KOH, H,0, ice bath--50 °C, 70h; (ii) L-cystein hydrochloride, 2 mol/L HCI; 50°C,50h; (iii) Boc,0, KOH,
H,0, ice bath--r.t., 20h; (iv)CH3O0H, SOCl,, ice bath--r.t., 6h; (v)Fmoc-AA-OH, HOBt, DIC or DCC, DIPEA, THF , ice

bath.
1
Scheme 1Synthesis of Target Compounds
1 F
1.1
( ) 5-

(5-HmU) 5-HmU S- -L- (IM -2) (32
IM -2 IM -3[26.27] [23,28~31] IM -3
Boc IM-4%1 IM-4  Fmoc [26.27.32] ™
1 16 ( 1) 'HNMR “CNMR HRMS

1 ™
Table 1 Synthesis of the target molecules TM

Compd. Fmoc-AA-OH 22;322? Ratio* /ﬁwﬁfl Ti/?:e T?mp. W(Zi;g il Y/';: L
T™ -a Fmoc-Ala-OH DCC 1:1.1:1.2 2 7 26 0.952 86
T™M-b Fmoc-Phe-OH DIC 1:1:1.2 2 22 17 0.846 69
TM-c Fmoc-Val-OH DIC 1:1:1.2 1 18 20 0.227 39
™-d Fmoc-Leu-OH DIC 1:1:1.2 1 17 24 0.351 59
T™ -e Fmoc-lle-OH DIC 1:1:1.2 1 6 23 0.550 46
T™ -f Fmoc-Thr(tBu)-OH DIC 1:1:1.2 2 6 26 0.945 74
T™ -g Fmoc-Asp(OtBu)-OH DCC 1:1:1.2 2 45 25 0.582 43
TM-h Fmoc-Lys(Boc)-OH DCC 1.05:1:1.2 2 6.5 27 0.871 61
TM-i Fmoc-Met-OH DCC 1:1.1:1.2 2 6.5 27 0.626 51
T™ -j Fmoc-Pro-OH DCC 1:1.1:1.2 2 55 24 0.883 76
T™M -k Fmoc-Tyr(tBu)-OH DCC 1:1.1:1.2 2 7 21 0.880 64
T™M-| Fmoc-Glu(OtBu)-OH DIC 1:1:1.2 3 8.5 17 0.915 54
TM-m Fmoc-Asn(Trt)-OH DCC 1:1.1:1.2 2 5 19 1.013 60
TM-n Fmoc-His(Trt)-OH DCC 1:1.1:1.2 2 6 20 0.776 45
TM-o Fmoc-Gly-OH DIC 1:1:1.2 1 17 24 0.429 79
™ -p Fmoc-GIn(Trt)-OH DCC 1:1.1:1.2 2 6 18 0.696 41

* Ratio IM -4/ Fmoc-AA-OH/ Coupling reagent
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IM -2
™ DCC/HOBt  DIC/HOBt [26.27.32]
( ) a- ( ) N,N- (DIPEA)
Fmoc-AA-OH Fmoc
1 TM-c TM-g TM-p 43%
( Trt, Boc)
( TM-c TM-e TM-g TM-n TM-p) 46%
T™-a (86%)
1.2
16 2 PPRE
a- -rat DPP-4 Pioglitazone
Voglibose KR-62436 2 PPRE TM-e ( Val
) PPRE 40.69% (Pioglitazone  PPRE 100%)
R (Trt)
(TM-m, TM -n, TM -p) PPRE
Fmoc
2 PPRE a- -rat DPP-4
Table 2 PPRE relative activation, a-glucosidase inhibition, DPP-4 inhibition of target molecules
Enry  MA Ggimb)  ooP  PsA O onG6)  inhibion (3 inhibiton (9
T™-a Ala 10.00 1.76 151.93 -1.87 28.86 -9.98
TM-b Phe 10.00 3.42 151.93 5.51 28.41 -4.19
T™M-c Val 10.00 2.65 151.93 27.08 17.91 -7.39
T™-d Leu 10.00 3.02 151.93 13.72 -15.66 0.00
T™M-e lle 10.00 3.10 151.93 40.69 -14.19 14.42
™ -f Thr(tBu) 10.00 2.83 161.16 10.86 2.176 -1.41
T™-g Asp(OtBu) 10.00 2.32 178.23 9.75 15.68 -11.71
TM-h Lys(Boc) 10.00 1.45 181.03 -3.72 20.20 -16.50
TM -i Met 10.00 242 151.93 14.96 -9.91 6.23
T™M -j Pro 10.00 2.04 143.14 -2.79 -7.31 10.55
T™ -k Tyr(tBu) 10.00 4.32 161.16 1.32 -7.53 10.36
T™M-I Glu(OtBu) 10.00 2.61 178.23 3.00 -6.23 6.59
TM-m Asn(Trt) 10.00 5.70 181.03 -9.62 -2.78 4.69
TM-n His(Trt) 10.00 6.37 169.75 -10.21 -3.59 0.87
TM -0 Gly 10.00 1.20 151.93 3.92 -2.34 -4.75
T™M-p GIn(Trt) 10.00 5.99 181.03 -3.08 -1.43 1.99
Pioglitazone 0.78 3.33 68.29 100.00 / /
Voglibose 1.00 -4.85 153.64 / 92.38 /
KR-62436 0.30 -1.03 117.2 / / 73.11
4 http://sioc-journal.cn/ © 2019 Chinese Chemical Society & SIOC, CAS Chin. J. Org. Chem. 2019, 39, XXXX XXXX
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Fig. 4 The 3D predicted binding modes of compounds TM -a, TM-e, TM-n and Pioglitazone to 2PRG.
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3 E|
31 A § 4
Fmoc-AA-OH DCC ( , ) HOBL (
: ) DIC( : ) DIPEA( , Merck-Schuchardt,
) ( , )
3.2 . ™
3.2.1 5- (5-HmU, IM -1)
250 mL KOH 4.38 g 150 mL 11.23 g (100 mmol)
3.602 g (120 mmol) 0.5h 50 (TLC)
2 mol/L HCI pH=7
[24,25]
3.2.2 S -L- (L- HCILLH-Cys(T)-OH, IM -2)
250 mL L- 4.710 g (30 mmol)  5- (5-HmU) 4.260 g (30
mmol) 2 mol /L 120 mL 50 TLC
S -L- (HCLH-Cys(T)-OH) 7.460 ¢ 88%
m.p. 239~241 : IR(cm™, KBr): 3432, 3268, 3229, 3073, 2966, 2816, 1752, 1722, 1701, 1638, 1175; APl MS: m/z=268.0
[M+Na-HCI]"; m/z=246.0 [M+H-HCI]" (22 Table S1
3.2.3 N- -S -L- (Boc-Cys(T)-OH, IM -3)
250 mL HCIL.H-Cys(T)-OH 50 mL
100 mL Boc,0 TLC
pH 9 (3>80 mL) 2 mol/L
pH 3~4 (220 mL) (EA) (4>20 mL)
EA (PE, 60~90 )50 mL
Boc-Cys(T)-OH ( )
e2.22] Table S2
3.2.4 S -L- (HCIL.H-Cys(T)-OCHg3, IM -4)
100 mL 50 mL 30
Boc-Cys(T)-OH TLC 10 mL
3 HCI
HCI. H-Cys(T)-OCHjs ( ) m.p.193.7~195.0 ; ESI MS: 260.1([M-CI]", 100)
[23]
3.24 Fmoc-AA-Cys(T)-OCH3(TM)
HCI.Cys(T)-OCH; 1 mmol THF 1 mL DIPEA 1 mmol
Fmoc-AA-OH (1 mmol) HOBt 0.162 g (1.2mmol) THF 1.5 mL 5 min DIC0.2mL (1.2
mmol) DCC (1.2 mmol) 0.5h TLC
THF EA 25 mL 10% 20 mL
10 EA 0.5 mol/L NaHCO,/H,0 (2>15 mL) NaCl/H,0 (315 mL)
EA (2>10 mL) EA (EAJPE or CHCI3/CH30H)
™

6 http://sioc-journal.cn/ © 2019 Chinese Chemical Society & SIOC, CAS Chin. J. Org. Chem. 2019, 39, XXXX XXXX
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o 13 TM-a
H 15 O
NJ14 16 22
N 57 NH2!
o A= | By
o) oc;:is 18 ” o
19
-L- -S( )-L- (TM -a), 86%. m.p. 136~138 ; [a]y -17.0 (c 0.1

g/100 mL, DMF); *H NMR (DMSO-dg, 300 MHz)ii: 1.23(d, 3H, J=6.9 Hz, H-25), 2.73~2.85(m, 4H, H-15, H-16), 3.62(s,
3H, H-24), 4.10~4.27(m, 4H, H-7, H-8, H-11), 4.47~4.49(m, 1H, H-14), 7.32~7.41(m, 4H, H-3, H-4), 7.53(d, 1H, J =7.59
Hz, H-18), 7.72~7.83(m, 3H, H-10, H-5), 7.88(d, 2H, J =6.60 Hz, H-2), 8.39(d, 1H, J =7.50 Hz, H-13), 10.84(d, 1H, J
=4.50 Hz, H-19), 11.16(s, 1H, H-21). °C NMR (DMSO-ds, 75 MHz) U: 172.9, 171.1, 168.2, 165.9, 163.7, 151.3, 139.4,
128.9, 127.7, 127.3, 127.1, 125.3, 121.4, 120.1 109.8, 65.7, 54.6, 52.1, 51.8, 46.7, 34.3, 32.2, 20.4. HRMS calcd for
CoH2N,O;S  [M+Na]* 575.1571, found 575.1564.

-L- -S( )-L- (TM -b), 69%. m.p. 203-204 ; [a]y -21.0 (c 0.1
g/100 mL, DMF); *H NMR (DMSO-ds, 300 MHz)ii: 2.73~2.86(m, 4H, H-15, H-16), 2.88~3.00(m, 2H, H-25), 3.64(s, 3H,
H-24), 4.11~4.27(m, 4H, H-7, H-8, H-11), 4.54(s, 1H, H-14), 7.18~7.43(m, 10H, H-3, H-4, H-18, H-27, H-28, H-29),
7.61~7.65(m, 3H, H-10, H-5), 7.93(d, 2H, J =7.44 Hz, H-2), 8.62(d, 1H, J =7.47 Hz, H-13), 10.84(d, 1H, J =4.53 Hz,
H-19), 11.18(s, 1H, H-21). *C NMR (DMSO-ds, 75 MHz) ii: 171.9, 171.1, 163.7, 155.8, 151.3, 143.8, 140.7, 139.4, 138.1,
129.3, 128.1, 127.7, 127.3, 126.3, 125.3, 120.1, 109.0, 65.7, 55.9, 52.2, 51.8, 46.6, 37.5, 32.2, 27.5. HR MS calcd for
CasH3N40,S [M+Na]* 651.1884, found 651.1880.

TM-c 2 T™M-d
W/\/ﬁ/N 14 H13
H 1 I\ /\ﬁkNHzl Z N w N 2!
OCH; 18 N200 18 NzoO
-L- -S( )-L- (TM-¢), 39%; m.p. 160~161 ; [a]D -30.0 (c 0.1

g/100mL, DMF); *H NMR (DMSO-ds, 300 MHz)ii: 1.00(d, 6H, J =6.57 Hz, H-26), 2.78~2.87(m, 5H, H-15, H-16, H-25),
3.64(s, 3H, H-24), 4.22~4.26(m, 4H, H-7, H-8, H-11), 4.50(m, 1H, H-14), 7.30~7.44(m, 5H, H-3, H-4, H-10), 7.73~7.77(m,
1H, H-18), 7.84(d, 2H, J =7.47 Hz, H-2), 7.89(d, 2H, J =7.41 Hz, H-5), 8.46(d, 1H, J =7.23 Hz, H-13). C NMR
(DMSO-ds, 75 MHz) U: 166.8, 166.5, 163.6, 156.8, 151.2, 139.4, 139.0, 137.4, 129.5, 128.9, 127.3, 121.4, 120.0, 109.7,
109.2, 59.4, 54.1, 48.6, 34.3, 31.2, 27.5, 23.3, 18,5, 17.2. HR MS calcd for CyHzN,0;S [M+Na]* 603.1884, found
603.1890.

-L- -S( )-L- (TM -d), 59%. mp. 148~149 ; [a]y -39.0 (c 0.1
g/100mL, DMF); 'H NMR (DMSO-ds, 300 MHz) U: 1.00(d, 6H, J =6.51 Hz, H-27), 1.41~1.47(m, 3H, H-26, H-25),
2.77~2.88(m, 4H, H-15, H-16), 3.63(s, 3H, H-24), 4.22~4.26(m, 4H, H-7, H-8, H-11), 4.47~4.54(m, 1H, H-14), 7.34(t, 4H,
J=7.41 Hz, H-3, H-4), 7.43(d, 1H, J =7.32 Hz, H-18), , 7.71~7.74(m, 1H, H-10), 7.84(d, 2H, J =7.44 Hz, H-5), 7.89(d, 2H,
J =7.46 Hz, H-2), 8.42(d, 1H, J =7.41 Hz, H-13). ®C NMR (DMSO-ds, 75 MHz) i 167.9, 166.2, 163.6, 156.8, 151.2,
139.4, 139.1, 137.4, 135.4, 133.2, 129.5, 128.9, 127.3, 123.9, 121.4, 121.2, 120.0, 109.7, 109.1, 54.5, 52.7, 48.6, 44.0, 34.5,
27.7,23.4,23.3,23.1, 21.8. HR MS calcd for C3oH3,N,0;S [M+Na]* 617.2040, found 617.2047.

28

28 TM-e
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o]
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-L- -S( )-L- (TM -6), 46%; m.p. 199~201 ; [a]y -29.0 (c 0.1
g/100mL, DMF); *H NMR (DMSO-ds, 300 MHZ)ii: 0.80~0.87(m, 8H, H-28, H-26, H-27), 2.75~2.88(m, 5H, H-15, H-16,
H-25), 3.61(s, 3H, H-24), 3.96(m, 1H, H-11), 4.21~4.26(m, 3H, H-7, H-8), 4.47~4.49(m, 1H, H-14), 7.30~7.34(m, 1H,
H-18), 7.39~7.44(m, 4H, H-3, H-4), 7.72~7.76(m, 1H, H-10), 7.84(d, 2H, J =7.56 Hz, H-2), 7.89(d, 2H, J =7.41 Hz, H-5),
8.48(d, 1H, J =7.29 Hz, H-13). *°C NMR (DMSO-ds, 75 MHz) ii: 166.9, 166.5, 163.7, 151.2, 143.9, 139.0, 135.4, 129.5,
128.9, 127.7, 127.3, 123.9, 122.2, 121.4, 121.2, 120.0, 109.8, 109.2, 58.7, 54.1, 48.6, 38.0, 34.2, 27.6, 24.4, 15.0, 11.9. HR
MS calcd for CyoHasN40-S [M+Na]* 617.2040, found 617.2040.

-L-(O- )- -S( )-L- (TM-f), 74%, m.p. 157~159 ; [a]p
-12.0 (c 0.1 g/100mL, DMF); *H NMR (DMSO-ds, 300 MHz)ii: 1.05(d, 3H, J =6.06 Hz, H-26), 1.12(s, 9H, H-28), 2.81~
2.88 (M, 4H, H-15, H-16), 3.63(s, 3H, H-24), 3.82~3.86(M, 1H, H-25), 4.02~4.08(m, 1H, H-11), 4.22~4.33(m, 3H, H-7,
H-8), 4.52~4.54(m, 1H, H-14), 7.29~7.44(m, 5H, H-3, H-4, H-18), 7.72~7.76(m, 3H, H-10, H-5), 7.89 (d, 2H, J =7.38 Hz,
H-2), 8.28(d, 1H, J =7.20 Hz, H-13), 10.83(d, 1H, J =4.59 Hz, H-19), 11.16(s, 1H, H-21). ®*C NMR  (DMSO-ds, 75 MHz)
{: 170.9, 169.8, 163.7, 155.9, 151.2, 143.9, 143.7, 140.7, 139.4, 127.7, 127.1, 125.4, 120.1, 109.0, 73.9, 67.6, 65.8, 59.4,
52.1,46.7, 32.5, 28.1, 27.4, 19.0. HR MS calcd for Ca,HssN,0S [M+Na]* 661.2303, found 661.2306.

29 k
B oO TMh

0]
16

Hiz s
12 N 14 S 2 NH2!
17| /&
23
18 N"20°0
3 H

19

-L--(O- )- -S( )-L- (TM -g) 43%, mpl116~119 ; [a]y
-35.0 (¢ 0.1 g/100mL, DMF); *H NMR (DMSO-ds, 300 MHz)i: 1.38(d, 9H, J =7.16 Hz, H-28), 2.64~2.84(m, 6H, H-25,
H-15, H-16), 3.63(s, 3H, H-24), 4.21~4.31(m, 3H, H-7, H-8), 4.45~4.47(m, 2H, H-14, H-11), 7.31(t, 2H, J =7.38 Hz, H-3),
7.39~7.44(m, 3H, H-4, H-18), 7.65~7.71(m, 3H, H-10, H-5), 7.89(d, 2H, J =7.44 Hz, H-2), 8.46(d, 1H, J =7.38 Hz, H-13),
10.85(d, 1H, J =4.83 Hz, H-19), 11.18(s, 1H, H-21). 3C NMR (DMSO-ds, 75 MHz) : 171.0, 169.2, 163.7, 155.8, 151.2,
143.9, 143.7, 140.7, 139.4, 127.7, 127.1, 125.3, 120.2, 109.1, 80.3, 65.8, 52.5, 52.2, 51.3, 46.7, 37.6, 32.1, 27.7, 27.4. HR
MS calcd for Ca,H3N40gS [M+Na]* 675.2095, found 675.2098.

-(N- )-L- -S( )-L- (TM-h), 61%. m.p. 131~135 :
[a]y -31.0 (c 0.1 g/100mL, DMF); 'H NMR (DMSO-ds, 300 MHz)li: 1.23~1.30(m, 2H, H-26), 1.37(s, 9H, H-31),
1.60~1.75(m, 4H, H-27, H-25), 2.77~2.89(m, 6H, H-15, H-16, H-28), 3.63 (s, 3H, H-24), 4.10~4.12(m, 1H, H-7),
4.22~4.28(m, 3H, H-8, H-11), 4.47~4.49 (m, 1H, H-14), 6.79(m, 1H, H-29), 7.32(t, 2H, J =7.29 Hz, H-3), 7.39~7.44(m, 3H,
H-4, H-18), 7.48-7.50(m, 1H, H-10), 7.72~7.74(m, 2H, H-5), 7.89(d, 2H, J =7.38 Hz, H-2), 8.44(d, 1H, J =7.41 Hz, H-13),
10.86(d, 1H, H-19), 11.18(s, 1H, H-21). **C NMR (DMSO-ds, 75 MHz) &: 172.3, 171.1, 163.7, 155.6, 151.2, 143.9, 142.6,
140.7, 139.4, 137.4, 128.9, 127.6, 127.3, 127.0, 125.3, 121.4, 120.0, 109.7, 109.0, 77.4, 67.0, 65.7, 54.4, 52.0, 51.8, 46.7,
32.2,29.2,28.3,27.4, 25.1, 22.8. HR MS calcd for CasHssNsOsS [M+Na]* 732.2674, found 732.2672.

19
TM-i T™M-j ; H o
‘ 20
L NH
16(%( 21
)Lm/qﬁNr 17\22 NHZ o P o 1S ©
OCH, 18 N200 "o I, OCH,
¢ 112N 14353
26 25 o
-L- -S( )-L- (TM i), 51%. m.p. 195~198 ; [a]g -45.0 (c 0.1

g/100mL, DMF); *H NMR (DMSO-ds, 300 MHz)ii: 1.85~1.90(m, 2H, H-25), 2.08(s, 3H, H-27), 2.45~2.50(m, 2H, H-26),
2.78~2.89(m, 4H, H-15, H-16), 3.62(s, 3H, H-24), 4.17~4.30(m, 4H, H-7, H-8, H-11), 4.47~4.49(m, 1H, H-14), 7.32(t, 2H,
J=7.26 Hz, H-3), 7.39~7.44(m, 3H, H-4, H-18), 7.60(d, 1H, J =8.13 Hz, H-10), 7.73(d, 2H, J =6.18 Hz, H-5), 7.89(d, 2H, J
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=7.38 Hz, H-2), 8.47(d, 1H, J =7.32 Hz, H-13), 10.84(d, 1H, J =3.66 Hz, H-19), 11.17(s, 1H, H-21). 3C NMR (DMSO-d,
75 MHz) U: 171.0, 169.9, 163.7, 162.3, 151.2, 142.6, 140.7, 139.4, 137.4, 128.9, 127.6, 127.3, 127.0, 125.3, 124.2, 121.4,
120.0, 109.7, 109.0, 65.6, 55.9, 54.5, 52.2, 46.7, 35.7, 32.2, 30.8, 29.6, 14.6. HR MS calcd for CyHsN,0-S, [M+Na]*
635.1605, found 635.1611.

-L- -S( )-L- (TM ), 76%. m.p. 106~107 ; [a]y -56.0 (c 0.1
g/100mL, DMF); *H NMR (DMSO-ds, 300 MHz)li: 1.77~1.92(m, 4H, H-25, H-26), 2.74~2.85(m, 4H, H-15, H-16),
3.26~3.42(m, 2H, H-27), 3.63(s, 3H, H-24), 4.18~4.45(m, 5H, H-7, H-8, H-11, H-14), 7.35~7.41(m, 5H, H-3, H-4, H-18),
7.59~7.69(m, 2H, H-5), 7.88(d, 2H, J =7.29 Hz, H-2), 8.58(d, 1H, J =7.77 Hz, H-13), 10.83(s, 1H, H-19), 11.17(s, 1H,
H-21). *C NMR (DMSO-ds, 75 MHz): 172.1, 171.1, 163.7, 154.0, 151.2, 143.6, 140.8, 139.4, 127.7, 127.2, 125.5, 125.2,
120.1, 109.0, 79.2, 67.1, 59.6, 52.4, 52.0, 46.7, 32.2, 30.7, 30.0, 25.2. HR MS calcd for CpH3oN,0;S [M+Na]* 601.1727,

found 601.1734.
TM-1
3% TM-k

16

S i 22°NH 2! 17| 2’NH?!
23
ocH; N0 SNEN
19 19
. 17
© )-L- S )-L- (TM k), 64%. mp. 133135 ; [a]-

-44.0 (c 0.1 g/100mL, DMF); *H NMR (DMSO-ds, 300 MHz)Ui:1.17(s, 9H, H-31), 2.76~2.99(m, 4H, H-15, H-16),
3.25~3.12(m, 2H, H-25), 3.64(s, 3H, H-24), 4.10~4.15(m, 3H, H-7, H-8), 4.28~4.32(m, 1H, H-11), 4.52~4.53(m, 1H,
H-14), 6.80(d, 2H, J =7.05 Hz, H-28), 7.22(d, 2H, J =7.38 Hz, H-27), 7.30(d, 2H, J =6.89 Hz, H-5), 7.39~7.42(m, 3H, H-3,
H-18), 7.62~7.66(m, 3H, H-4, H-10), 7.87(d, 2H, J =6.54 Hz, H-2), 8.61(d, 1H, J =6.03 Hz, H-13), 10.86(s, 1H, H-19),
11.19(s, 1H, H-21). *C NMR (DMSO-ds, 75 MHz) U: 171.9, 171.1, 163.8, 155.9, 153.5, 151.3, 143.8, 140.7, 139.5, 132.6,
129.8, 127.7, 127.1, 125.4, 123.3, 120.1, 109.1, 79.2, 77.6, 65.8, 56.0, 52.5, 46.6, 36.9, 32.3, 28.5, 27.5. HR MS calcd for
CarHaoN40gS [M+Na]* 723.2459, found 723.2462.

-L-(O- )- -S( )-L- (TM-1), 54%. m.p. 135~137 ; [a] -43.0
(c 0.1 g/100mL, DMF); 'H NMR (DMSO-ds, 300 MHz)i: 1.39(s, 9H, H-29), 2.08~2.12(m, 2H, H-25), 2.23~2.28(m, 2H,
H-26), 2.74~2.88(m, 4H, H-15, H-16), 3.62(s, 3H, H-24), 4.08~4.29(m, 4H, H-7, H-8, H-11), 4.48~4.50(m, 1H, H-14),
7.32(t, 2H, J =7.26 Hz, H-4), 7.39~7.44(m, 3H, H-5, H-18), 7.55(d, 1H, J =8.16 Hz, H-10), 7.73(t, 2H, J =5.97 Hz, H-3),
7.89(d, 2H, J =7.29 Hz, H-2), 8.46(d, 1H, J =7.29 Hz, H-13), 10.84(s, 1H, H-19), 11.17(s, 1H, H-21). 3C NMR (DMSO-ds,
75 MHz) U: 171.7, 171.0, 163.7, 155.9, 151.2, 143.9, 143.7, 140.7, 139.4, 127.6, 127.1, 125.3, 120.1, 109.0, 79.7, 67.0,
65.7,53.6, 52.3, 52.1, 46.7, 31.2, 30.7, 27.5, 25.1. HR MS calcd for Ca3HssN,OsS [M+Na]* 689.2252, found 689.2253.

3
31 @ 32 TM-n
TM-m
9

26)
25 H27 (0]
13
10 15 16
)QJ\N NN s 22 N
H \ Py

07 "och, 18 %200

-(N- )-L- -S( )-L- (TM-m), 60%. m.p. 155~157 ;
[a]}D7 -40.0 (c 0.1 g/100mL, DMF); *H NMR (DMSO-ds, 300 MHz)ui: 2.54~2.73(m, 2H, H-25), 2.76~2.89(m, 4H, H-15,
H-16), 3.62(s, 3H, H-24), 4.21~4.47(m, 5H, H-7, H-8, H-11, H-14), 7.19~7.26(m, 15H, H-30, H-31, H-32), 7.32(t, 2H, J
=7.44 Hz, H-4), 7.41~7.43(m, 3H, H-3, H-18), 7.68~7.76(m, 3H, H-10, H-5), 7.90(d, 2H, J =7.41 Hz, H-2), 8.46(d, 1H, J
=7.20 Hz, H-13), 8.55(s, 1H, H-27), 10.84(s, 1H, H-19), 11.17(s, 1H, H-21). **C NMR (DMSO-ds, 75 MHz) U: 171.1,
163.7, 154.0, 151.3, 144.8, 143.8, 140.8, 139.4, 128.6, 127.7, 127.5, 127.1, 126.4, 125.3, 120.2, 109.0, 69.4, 65.8, 52.1,
46.7,30.7, 27.3. HR MS calcd for C,7H43Ns0gS [M+Na]* 860.2724, found 860.2733.
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-(NNj )-L- -S( )-L- (TM-n), 45%. m.p. 163~165 ; [a]ly
-49.0 (c 0.1 g/100mL, DMF); 'H NMR (DMSO-dg, 300 MH2)i:2.73~2.95(m, 6H, H-15, H-16, H-25), 3.60(s, 3H, H-24),
4.14~4.50(m, 5H, H-7, H-8, H-11, H-14), 6.90(s, 1H, H-27), 7.06~7.42(m, 21H, H-4, H-3, H-18, H-28, H-31, H-32, H-33),
7.57(d, 1H, J =8.07 Hz, H-10), 7.67(d, 2H, J =7.26 Hz, H-5), 7.90(d, 2H, J =7.41 Hz, H-2), 8.54(d, 1H, J =6.87 Hz, H-13),
10.87(s, 1H, H-19), 11.18(s, 1H, H-21). *°C NMR (DMSO-ds, 75 MHz) i:171.1, 171.0, 163.7, 155.8, 151.2, 143.7, 141.5,
140.7, 139.4, 137.1, 129.2, 128.2, 127.6, 127.1, 125.3, 125.3, 120.1, 119.7, 108.9, 75.5, 67.0, 52.4, 52.0, 46.6, 32.2, 30.7,
27.4, 25.1. HR MS calcd for CygHaNsO-S [M+Na]* 883.2884, found 883.2881.

O

% 14 216
OCHj; 18 /‘g

N 200
24 H
19

-L- -S( )-L- (TM -0), 79%. mp. 153~154 ; [a]y -18.0 (c 0.1
g/100mL, DMF); *H NMR (DMSO-ds, 300 MHz) U: 2.74~2.89(m, 4H, H-15, H-16), 3.64(s, 3H, H-24), 3.68(d, 2H, J =5.58
Hz, H-11), 4.20~4.30(m, 3H, H-7, H-8), 4.51~4.55(m, 1H, H-14), 7.33(t, 2H, J =7.32 Hz, H-4), 7.40~7.45(m, 3H, H-3,
H-18), 7.58(t, 1H, J =6.00 Hz, H-10), 7.72(d, 2H, J =7.29 Hz, H-5), 7.90(d, 2H, J =7.41 Hz, H-2), 8.45(d, 1H, J =6.84 Hz,
H-13), 10.84(d, 1H, J =5.01 Hz, H-19), 11.19(s, 1H, H-21). °C NMR (DMSO-ds, 100 MHz) Ui:167.3, 166.4, 164.3, 151.9,
144.6, 143.3, 141.3, 141.1, 140.0, 138.1, 130.1, 129.6, 128.0, 124.6, 122.0, 121.8, 120.6, 110.4, 109.7, 55.2, 54.5, 49.3,
45.1,35.4, 31.3, 28.5. HR MS calcd for CpsH,6N40-S [M+Na]* 561.1414, found 561.1411.

-(N- )-L- -S( )-L- (TM -p), 41%. m.p. 143~146
[a]5 -28.0 (c 0.1 g/100mL, DMF); *H NMR (DMSO-ds, 300 MHz)ti: 176~1.99(m, 2H, H-25), 2.34~2.36(m, 2H, H-26),
2.74~2.89(m, 4H, H-15, H-16), 3.61(s, 3H, H-24), 4.04(t, 1H, J =5.52 Hz, H-7,), 4.23~4.30(m, 3H, H-8, H-11), 4.49(s, 1H,
H-14), 7.17~7.35(m, 17H, H-4, H-31, H-32, H-33), 7.40~7.51(m, 4H, H-3, H-18, H-10), 7.74(d, 2H, J =7.17 Hz, H-5),
7.90(d, 2H, J =7.32 Hz, H-2), 8.42 (d, 1H, J =7.26 Hz, H-13), 8.58(s, 1H, H-28), 10.85(d, 1H, J =4.86 Hz, H-19), 11.19(s,
1H, H-21).%C NMR (DMSO-ds, 100 MHz) :171.9, 171.3, 170.9, 163.6, 155.9, 151.1, 144.8, 143.7, 140.6, 139.3, 128.4,
127.6, 127.4, 127.0, 126.2, 125.2, 120.0, 109.0, 69.1, 65.6, 59.7, 52.3, 52.0, 46.6, 32.2, 30.7, 27.9, 27.4. HR MS calcd for
CasHasNsOgS [M+Na]* 874.2881, found 874.2888.

3.3
PPRE v DPP-4
3.3.1PPARO &+t (PPRE) -
[33]
3.3.2 U -rat
[33]
3.3.3¢ -IV(DPP-IV) 44
(34]
(Supporting Information) IM-2 IM-3 TM-a~TM-p  'HNMR ®C
NMR  HRMS . (http://sioc-journal.cn/)
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Design, Synthesis and Biological Activity of

Dipeptide Derivatives Bearing Uracil Unit 2o N._O
hd \ \f HCI H,N ¢ NH Boc-HN S
g — NH — 5 \ﬁ — /\%
COOH 7>N"0 COOH v N
o OH O H
IM-1(5-HmU) IM-2 IM-3
ClHHZNr N” Fmoc-AA-OH  Fmoc— N)W /\ﬁk
—_—
¢ OCH;
IM-4

a

Tang, Xuemei®® Fan, Li* Zhang, Zechao
Yang, Dacheng’? A series of novel dipeptide derivatives containing uracil structural unit were synthesized

Chin. J. Org.Chemxxxx, X (X), XXX and their partial bioactivities were also evaluated.
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