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Design, synthesis, and evaluation of hypoglycemic activity of
sitagliptin derivatives
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Abstract: In this study ten new compounds Sd-01-Sd-10 were synthesized via acylation from sitagliptin and
various fatty acyl chlorides. Animal experiments approved by the Institutional Animal Care and Use Committee of
Jilin Provincial Institute of Pharmaceutical Research (approval No. 2025001). The target compounds were
evaluated for their in vivo hypoglycemic activity using a type 2 diabetic mouse model, with subsequent structure-
activity relationship analysis and further assessment of the most active compounds via an oral glucose tolerance
test. Meanwhile, a maximum feasible dose test was conducted in healthy mice for preliminary safety evaluation.
The results indicated that this series of compounds exhibited promising hypoglycemic activity and a high level of
safety, which was supported by the observation of no abnormal behavior or mortality in healthy mice after a single
oral dose of 2 000 mg-kg"'. Among them, Sd-06 showed activity comparable to sitagliptin, whereas Sd-05 was
more potent. Notably, Sd-05 at the lower dose of 30 mg-kg" effectively improved glucose tolerance in normal
mice, surpassing the efficacy of sitagliptin at 50 mg-kg"', highlighting its value for further development.
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Figure 2 Sitagliptin derivatives Sd-01-Sd-10

$d-07: R = (CH,)(CH;
$d-08: R = CH(CH;),

$d-09: R = CH,CH(CHj),
$d-10: R = CH,C(CHs);
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Table 1 The characterization and physical properties of target compounds Sd-01-Sd-10

Compd.

Properties, m.p., 'H NMR, "C NMR, HRMS-ESI

Sd-01

Sd-02

Sd-03

Sd-04

Sd-05

Sd-06

Sd-07

White solid (70.0% yield); m.p. 183.3-183.5 °C; "H NMR (400 MHz, DMSO-d,) 6,,: 7.69 (t, J = 8.9 Hz, 1H), 7.49-7.28 (m, 2H), 4.99 (s,
1H), 4.86 (s, 1H), 4.36-4.20 (m, 2H), 4.12-3.87 (m, 3H), 2.89 (dd, /= 13.6, 5.7 Hz, 1H), 2.76-2.62 (m, 3H), 1.99-1.78 (m, 2H), 0.83 (t,
J=17.5Hz, 3H); "C NMR (100 MHz, DMSO-d,) 6.: 169.80, 169.14, 156.36 (dd, J = 243.0, 9.8 Hz), 151.38 (d, J = 13.7 Hz), 148.23 (dd,
J=245.0,13.7 Hz), 146.12 (dd, J = 240.0, 12.9 Hz), 142.98 (q, J = 39.6 Hz), 123.21 (d, J = 18.6 Hz), 119.50 (dd, /= 19.5, 6.3 Hz),
118.92 (q, J=271.7 Hz), 105.88 (dd, J=29.4, 21.0 Hz), 46.56, 44.03, 43.44, 42.51, 41.59, 37.93, 32.86, 22.90; HRMS-ESI: m/z Calcd.
for C,,H,;F.N,O, [M+Na]" 486.144 3, found 486.133 1

White solid (72.3% yield); m.p. 159.6-169.1 °C; '"H NMR (400 MHz, DMSO-d,) 6,: 7.78 (t, J = 8.6 Hz, 1H), 7.50-7.30 (m, 2H), 4.98 (s,
1H), 4.86 (d, J=3.1 Hz, 1H), 4.31-4.22 (m, 2H), 4.10-4.06 (m, 1H), 3.97-3.93 (m, 2H), 2.87-2.85 (m, 1H), 2.75-2.57 (m, 3H), 1.69-
1.61 (m, 3H); °C NMR (100 MHz, DMSO-d,) o.: 172.93, 169.86 (d, J = 6.4 Hz), 156.42 (dd, J = 243.4,9.9 Hz), 151.45 (d, /= 12.9 Hz),
148.25 (dd, J = 247.5, 13.7 Hz), 146.12 (dd, J = 240.0, 12.5 Hz), 143.04 (q, J = 38.8 Hz), 123.32 (d, J = 18.5 Hz), 119.66 (dd, J = 27.1,
6.5 Hz), 118.99 (q, J=270.7 Hz), 105.81 (dd, J = 47.3,27.3 Hz), 46.42, 43.79, 42.61, 41.69, 32.99, 29.03, 10.27; HRMS-ESI: m/z Calcd.
for C,;H,,F.N,O, [M+Na]" 472.128 6, found 472.117 5

White solid (66.0% yield); m.p. 168.4-169.1 °C; '"H NMR (400 MHz, DMSO-d,) d,: 7.71 (t,J = 9.4 Hz, 1H), 7.51-7.28 (m, 2H), 5.07—
4.93 (m, 1H), 4.85 (s, 1H), 4.45-3.83 (m, 5H), 2.89 (d, /= 13.9 Hz, 1H), 2.75-2.60 (m, 3H), 1.90 (t, /= 7.2 Hz, 1H), 1.82-1.81 (m, 1H),
1.37-1.31 (m, 2H), 0.67 (t, J = 7.4 Hz, 3H); *C NMR (100 MHz, DMSO-d)) 6.: 171.94,169.83 (d, J = 4.6 Hz), 156.40 (dd, J = 243.1,
9.8 Hz), 151.45 (d, J = 11.8 Hz), 148.25 (dd, J = 247.5, 13.6 Hz), 146.14 (dd, J=242.4, 12.9 Hz), 143.03 (q, /= 38.9 Hz), 123.33 (d, /=
17.0 Hz), 119.64 (dd, J=19.3, 6.2 Hz), 118.99 (q, J = 270.7 Hz), 105.94 (dd, J = 29.5, 20.9 Hz), 46.38, 44.09, 43.49, 42.62, 41.71, 37.92,
33.04, 19.00, 13.69; HRMS-ESI: m/z Calcd. for C,H, F.N,O,[M+Na]" 500.159 9, found 500.148 6

White solid (65.0% yield); m.p. 179.3-180.5 °C; '"H NMR (400 MHz, DMSO-d,) d,: 7.71 (dd, J=11.1, 8.7 Hz, 1H), 7.49-7.39 (m, 1H),
7.38-7.30 (m, 1H), 5.07-4.93 (m, 1H), 4.86 (s, 1H), 4.41-4.19 (m, 2H), 4.13-3.85 (m, 3H), 2.91-2.87 (m, 1H), 2.70-2.64 (m, 3H), 1.92
(t,J=7.3 Hz, 1H), 1.88-1.76 (m, 1H), 1.34-1.18 (m, 2H), 1.09-0.98 (m, 2H), 0.77-0.73 (m, 3H); "C NMR (100 MHz, DMSO0-d,) d,:
172.08, 169.83 (d, J= 3.8 Hz), 156.41 (dd, J=243.0, 9.7 Hz), 151.45 (d, J=11.1 Hz), 148.27 (dd, J = 247.5, 13.6 Hz), 146.13 (dd, J =
242.4,12.1 Hz), 143.02 (q, J = 39.1Hz), 123.32 (d, J= 18.4 Hz), 119.68 (dd, J= 19.0, 6.1 Hz), 118.99 (q, J =270.7 Hz), 105.93 (dd, J =
29.4,21.0 Hz), 46.34, 44.10, 43.49, 42.63, 41.71, 35.57, 33.07, 27.79, 21.96, 14.01; HRMS-ESI: m/z Caled. for C,,H,,F N,O, [M+Na]"
514.175 6, found 514.164 4

White solid (65.0% yield); m.p. 161.7-162.5 °C; '"H NMR (400 MHz, DMSO0-d,) 6,: 7.71 (t, J = 9.8 Hz, 1H), 7.49-7.40 (m, 1H), 7.38-
7.28 (m, 1H), 5.07-4.93 (m, 1H), 4.86 (s, 1H), 4.37-4.19 (m, 2H), 4.14-3.85 (m, 3H), 2.90 (dd, J = 14.1, 4.1 Hz, 1H), 2.71-2.62 (m,
3H), 1.91 (t,J=7.3 Hz, lH), 1.81 (q,J = 7.0 Hz, 1H), 1.35-1.27 (m, 2H), 1.21-1.10 (m, 2H), 1.09-0.91 (m, 2H), 0.78 (t, /= 7.3 Hz,
3H); "C NMR (100 MHz, DMSO-d,) d.: 172.12,169.82 (d, J = 4.6 Hz), 156.39 (dd, J = 243.0, 9.6 Hz), 151.43 (d, /= 11.9 Hz), 148.27
(dd, J=247.5,13.6 Hz), 146.13 (dd, J =242.4, 12.3 Hz), 143.02 (q, J = 39.3 Hz), 123.30 (d, J = 18.5 Hz), 119.67 (dd, /= 19.9, 9.2 Hz).
118.79 (q, J=270.7 Hz), 105.85 (dd, J=47.1, 29.1 Hz), 46.32, 43.79, 42.63, 41.72, 35.90, 33.02, 31.50, 28.55, 25.63, 22.38, 14.25;
HRMS-ESI: m/z Caled. for C,,H,,F.N,O,[M+Na]" 528.191 2, found 528.179 9

White solid (65.9% yield); m.p. 162.0-163.0 °C; '"H NMR (400 MHz, DMSO-d,) 6,: 7.71 (t, J= 9.9 Hz, 1H), 7.47-7.39 (m, 1H), 7.38-
7.30 (m, 1H), 5.07-4.93 (m, 1H), 4.86 (s, 1H), 4.37-4.19 (m, 2H), 4.10-3.87 (m, 3H), 2.92-2.86 (m, 1H), 2.71-2.62 (m, 3H), 1.91 (t, /=
7.2 Hz, 1H), 1.88-1.73 (m, 1H), 1.40-0.94 (m, 8H), 0.81 (t, J= 7.0 Hz, 3H); *C NMR (100 MHz, DMSO-d,) 6.: 172.12, 169.82 (d, J =
4.6 Hz), 156.39 (dd, J = 243.0, 9.6 Hz), 151.43 (d, /= 11.9 Hz), 148.27 (dd, J = 247.5, 13.6 Hz), 146.14 (dd, J=242.4, 12.3 Hz), 143.02
(q,J=39.3 Hz), 123.30 (d, /= 18.5 Hz), 119.67 (dd, J=19.9, 9.2 Hz), 118.79 (q, J= 270.7 Hz), 105.85 (dd, J=47.1, 29.1 Hz), 46.32,
43.79,42.63,41.72, 38.31, 35.90, 33.02, 31.50, 28.55, 25.63, 22.38, 14.25; HRMS-ESI: m/z Calcd. for C,,H, F N,O, [M+Na]" 542.206 9,
found 542.195 1

White solid (60.6% yield); m.p. 163.3-164.1 °C; '"H NMR (400 MHz, DMSO-d,) 6,: 7.71 (t, J = 9.9 Hz, 1H), 7.49-7.28 (m, 2H), 5.07-
4.93 (m, 1H), 4.86 (s, 1H), 4.40-4.21 (m, 2H), 4.13-3.81 (m, 3H), 2.90 (dd, /= 14.0, 4.3 Hz, 1H), 2.71-2.63 (m, 3H), 1.91 (t,J= 7.3 Hz,
1H), 1.81 (q, J= 7.2 Hz, 1H), 1.37-0.95 (m, 10H), 0.84 (t, /= 7.1 Hz, 3H); "C NMR (100 MHz, DMSO-d,) 6.: 172.11, 169.82 (d, J =
4.8 Hz), 156.39 (dd, J = 243.1,9.6 Hz), 151.43 (d, /= 11.7 Hz), 148.27 (dd, J = 247.5, 13.6 Hz), 146.14 (dd, J=242.4, 12.9 Hz), 143.02
(q,J=38.9 Hz), 123.29 (d, J= 18.5 Hz), 119.64 (dd, J = 19.3, 6.2 Hz), 118.98 (q, J=270.7 Hz), 105.93 (dd, J = 48.5, 28.3 Hz), 46.30,
43.79,42.63,41.72, 38.81, 38.10, 35.87, 33.02, 31.60, 28.90, 25.67, 22.55, 14.31; HRMS-ESI: m/z Calcd. for C,,H,,F N,O,[M+Na]"
556.222 5, found 556.211 0
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Continued

Compd.

Properties, m.p., '"H NMR, "C NMR, HRMS-ESI

Sd-08

Sd-09

Sd-10

White solid (47.4% yield); m.p. 208.6-209.8 °C; "H NMR (400 MHz, DMSO-d,) 6,: 7.65 (1, J = 9.0 Hz, 1H), 7.49-7.27 (m, 2H), 5.01 (s,
1H), 4.85 (5, 1H), 4.44-4.19 (m, 2H), 4.06 (d, J = 5.4 Hz, 1H), 4.00-3.90 (m, 2H), 2.93-2.85 (m, 1H), 2.72-2.58 (m, 3H), 2.25-2.07 (m,
1H), 0.87-0.75 (m, 6H); "°C NMR (100 MHz, DMSO-d,) 6,: 176.05, 169.91, 15639 (dd, J = 242.8,9.7 Hz), 151.44 (d,J = 12.9 Hz),
148.22 (dd, J = 247.5, 13.6 Hz), 146.08 (dd, J = 241.4, 12.0 Hz), 143.04 (q, J = 39.0 Hz), 123.34 (d, J = 19.6 Hz), 119.76 (dd, J = 19.1,
9.1 Hz), 118.98 (q, J = 271.7 Hz),105.85 (dd, J = 45.5, 29.3 Hz), 46.16, 43.78, 42.20, 38.32, 34.52, 33.01, 19.86, 19.56; HRMS-ESI: m/z
Caled. for C, H, F,N,O, [M+Na]" 500.159 9, found 500.148 7

White solid (47.4% yield); m.p. 208.6-209.8 °C; 'H NMR (400 MHz, DMSO-d,) 6, 7.71 (t, J = 9.6 Hz, 1H), 7.50-7.25 (m, 2H), 5.08-
4.93 (m, 1H), 4.85 (s, 1H), 4.44-4.22 (m, 2H), 4.13-3.83 (m, 3H), 2.89 (dd, J = 13.7, 4.3 Hz, 1H), 2.76-2.63 (m, 3H), 1.85-1.72 (m,
2H), 1.70 (d, J = 5.6 Hz, 1H), 0.73-0.68 (d, J = 6.1 Hz, 3H), 0.65 (d, J = 6.1 Hz, 3H); *C NMR (100 MHz, DMSO-d,) 8,:171.40,

169.83, 156.38 (dd, J = 243.2, 9.4 Hz), 151.44 (d, J = 11.0 Hz), 148.26 (dd, J = 247.5, 13.7 Hz), 146.14 (dd, J = 241.4, 11.6 Hz), 143.03
(. J = 38.9 Hz), 123.30 (dd, J = 18.5, 5.1 Hz), 119.67 (dd, J = 19.0, 6.5 Hz), 118.98 (q, J = 271.7 Hz), 106.03 (dd, J = 27.2, 18.9 Hz),
46.37,45.19, 43.80, 42.46, 41.73, 38.45, 33.07, 25.87, 22.38; HRMS-ESI: m/z Calcd. for C, H,,F N.O, [M+Na]* 514.175 6, found
514.164 3

White solid (23.8% yield); m.p. 151.1-151.8 °C; 'H NMR (400 MHz, DMSO-d,) 6,: 7.66 (t, J = 8.7 Hz, 1H), 7.49-7.30 (m, 2H), 5.09-
4.93 (m, 1H), 4.92-4.77 (m, 1H), 4.39 (d, J = 10.3 Hz, 1H), 4.32-4.18 (m, 1H), 4.14-3.80 (m, 3H), 2.87 (dd, J = 14.0, 4.5 Hz, 1H), 2.76~
2.57 (m, 3H), 1.90-1.62 (m, 2H), 0.76 (d, J = 2.7 Hz, 9H); *C NMR (100 MHz, DMSO-d,) 5: 170.74, 169.80, 156.39 (dd, J = 243.2,

9.8 Hz), 151.43 (d, J = 9.0 Hz), 148.25 (dd, J = 247.5, 13.6 Hz), 146.16 (dd, J = 242.4, 13.1 Hz), 143.02 (q, J = 38.8 Hz), 123.29 (d, J =
18.7 Hz), 119.69 (dd, J = 18.7, 6.1 Hz), 118.98 (q, J = 271.7 Hz), 105.89 (dd, J = 29.4, 21.0 Hz), 49.29, 46.33, 43.79, 42.20, 38.80, 38.09,

33.00, 30.60, 29.81; HRMS-ESI: m/z Calcd. for C,,H,,F N.O,[M+Na]' 528.191 2, found 528.179 9
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Table 2 The in vivo hypoglycemic activity of compounds Sd-01-
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(30 mg-kg") EIL Y EAERMBEHTERE ). BRI
45 7 LR I A O A T A 0 £ B e S e B PR AR
W, Co B CT7 HE Ky i 45 4 BTG, 10 SCBE £ 4 AN
HMTFEE RS . SoRg R IRIRIESE, Z RIS ITE
2 000 mg-kg 75 T BN R IC 2R, 2tk R

Table 3 Oral glucose tolerance test for compound Sd-05. n =10, x 5. P < 0.01 vs sitagliptin group; ““P < 0.01 vs blank control group

Time/min
Group
-30 0 30 60 90
Blank control 6.88 +1.01 7.02+0.84 14.52+2.72 11.95+1.36 9.90 + 1.06
Sitagliptin 6.78 £1.02 7.20+1.10 10.04 + 1.45%% 9.76 £ 1.284% 8.70 £ 1.314%
Sd-05 6.83 + 1.06 7.29 +1.05 9.15+0.8774%4 8.90 +1.3274% 8.05+0.97744
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Uf o W FONTURE ST RGOSR 1o R i, S
RN IR FWLEBT SR AR 9 i 8 AR B T

SCIGER Sy
1 FEMNESKER

SES i R T & o A A Ak s 2. TR AR B
7T (HEW220803-5, 8 At 5 48 1] 4k 7 3 71 A R 2 7);
MRV 2 (CR2410070, IR 4E /R AR H R 2
m)); FERAEFR R (2107632500015257, 30 T KA AW
Fe A AR A7 BR 2 7)); & B AR (QC202502152125011,
E BRI A R A F); LK ER J00121B, 318
YA IR AT, KGR =8 (20130109, dE5T1k
T, R RE LT 4k R0 (F20020928, w [FH 22 25 i1k
SRR A T, MR R 4C (77-2306061-44, J1 40 38 25 )7
AR AR A A

K FH 4 E B A (MPA100 %Y, 25 [F Optimelt 23
w)) I 2 Ak A 55 'TH NMR AIPC NMR 3 558 i
A 5 4% W L R 1% X (Avance neo 400 MHz %Y, 3%
Bruker 23 &) W 72 ; Joi 1% R A 143 5 14 (Q Exactive
A, 3£ [ ThermoFisher 24 #]) Ml € . K ML (GLM-
77 8L, o E UM G R T AR AR A R A D W E ) R
I

E /N, SPF 4%, M5 i v 18~20 g, HIL T K
EEMBARKGAHRAFRLE, SKIFES N
210726250100354. B4 5556 248 5 A48 25 W0 5% B 5
IS ENIC PR 24t (HEHES 2025001).
2 kEE

B P8R BT (5 g, 12.28 mmol). B B2 £ (2.45 g,
18.41 mmol) ¥ T /K @ Wk, B2 0 °CLLF,
P4 TS G208 0 A [7) 288 28 1) 8k S0 W (13.26 mmol),
N 5 Y e = AT RS, TLC YE il & N sERE . W
SEEE R, PRSI A E KRR, I F R SR R T T VR
pH Z 591 . K2 H & BEREEL, A MU T2 KB
B AN, I 8, Z8 Bk S be A9 B0, LS A ek
LT E AL 13 3 B ARk &%) Sd-01~Sd-10.
3 HYEXW
30 2BUBERFDRABR B RN,
MERE S, BTE s B OKEEE, WSS AR IR . s
1B N 20~25 °C, 8 BN 40%~70%. & B 14 W 77
3K EFE 10 H/NRAE AT A AL, dh &R IR IE R
TPk, AR /I BR A A ST PR AR, RIISR P s i AR
BEATME IR AT o WS 0 T 55 41 /0N BRULE S 56 39 18] 11 44 S
BRSNS, B Gs 3T E AR
1B BB To R 8 WA, VR S — IR SR AL

WA, Mk IR AR 120 %

50 mg kg M R v I BE R A B 3R STZ, iELRIES S K.
A sr IR 1 G, 12 h 2R | A EEOK, W B E I, H i
PRSI B i W% o 2 S5 B R DN R, R 3 vk, it A A
1 = 11.11 mmol-L" %2 & & M8 /) B, 1 9 155 1Y
LR
32 mARBHERE® NIFEEMRIYIL 24
PE, AT T RORG AR . i FE /) BUE B 97
3K, #2000 mg-kg' W& KAl AT/ & — KRB 45
2y, EEMEE 14 K, LR /DRI—BAT RS R EBR
W FET DL
3.3 NRAABERETE MM K ATl 1 /) R
175y . AR TYZE PR F0 VT 20 P& S0V T AT A4
/H (Sd-01~Sd-10), &E2H 10 2, M e 542, 45 7w fg 1A
Bhe T E IR 4R 225 T IEH ORISR . PEASSITT A
H/NEEE B 45 7 FUAg SV IR B, TAR 5TT AT A4
HAEH STV FITT AT E IR B, 4247 = H N
50 mg-kg'o AR AN X R ZHT% 0.1 mL- (10 g)' 7
25T 0.25% R B LT 4 RN . IELES 25T R,
557 HMe AR fr, 55 8 H 5L M b 0 25 B i b . 45 245 8l
2% JE S 357 IR R 265 8 KT K B A ) = 45 SR LK 2.
3.4 Sd-05 O AR #& md = Mk RN, fRE
18~20 g, MERER-, BEAL/ N340, FEAH 10 K. SEL
BN BRZE B ANAE K 12 h, & AR A4 T4 B i
(0.25% M2 AR BL2F 4 300, va A& 5V T 24 E B 45 T it i
FITTIR B, 45257588 50 mg-kg™, Sd-05 4/ fREE B
25 T Sd-05 VR B W, 4 257 & N 30 mgkg'. A,
W 2 B, 0 2 AR (2 -30 min)o %5 % 30 min J5
D52 M AE A 0 min, 2 J5 372 B14% 20 mg kg #E B 45
T R (B IR N 2 mg-mL), I F 30,60,
90120 min M & MUBEE, W& 45 50 W4 3.

B R (6 P SR B 0
FH Hp L R 27 B K A N FH A 2 BE 5 BT 20 B 3K o 5

e SRR S UL 3 S0 SR AR 13
LA DI 2 1 U S AT B SRS s VAR L TS T
T~ T S B 5 7 B 24 B 1 AT 4

FIZE T AT A S A HAEER BRI R KR
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