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Effect of methylene transformation between aromatic rings in dapagliflozin on pharmacokinetics and its
active properties
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(1.Graduate School, Tianjin Medical University, Tianjin 300070, China;2. Tianjin Institute of Pharmaceutical Research, Tianjin Key
Laboratory of Molecular Design and Drug Discovery, Tianjin 300193, China)

Abstract Objective: To observe the effect on pharmacokinetics and active properties by transforming methylene between aromatic rings
in FORXIGA, and search for better drugs to explore the direction of transformation. Methods: Substituted derivatives were observed in
normal rats about urine glucose excretion test, blood glucose and urine volume and other indicators, as well as the plasma concentration after
intravenous administration and oral administration, based on which pharmacokinetic parameters were calculated. Results: (1)The urine
glucose excretion and blood glucose test in rats displayed that compared with the model group, the urine glucose excretion during 0-6 h and
6-24 h and blood glucose inhibition rates during 0-3 h of one methyl -substituted product (TY702-5) group and dimethyl substituted
product (TY702-5D) group were increased at a dose—dependence (P<0.05); under the same dosage, the urine glucose excretion during
0-6 h and 6-24 h and blood sugar inhibition rates during 0-3 h of TY702-5 group and TY702-5D group were significantly lower than
those of dapagliflozin group (P<0.05); under the same dosage, the blood sugar inhibition rates of TY702-5D group was better than the
urine glucose excretion. (2)The absorption test in rats displayed that compared with dapagliflozin, the rate of absorption (Tmax) and extent
(Cmax and AUC) for TY702 -5 were increased whereas elimination half-life (T,,) maintained constant and tissue distribution and
bioavailability were decreased. Furthermore, the rate of absorption and extent for TY702-5D were decreased and tissue distribution
increased while elimination half-life and bioavailability were decreased. Conclusion: The methylene transformation between the aromatic
ring of dapagliflozin can reduce the activity of the drug, and significant differences are found in its effects on urine glucose and blood
glucose. And also has a greater impact on the pharmacokinetic parameters of the drug, indicating that a better drug can be acquired
through the combination of this position and other parts of the transformation.
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Tab 1 Effects of compounds on urine glucose excretion and urine volume ( x+s,n=6)
a1 bl JRA®H/(mL-kg™+h™) JRHEFE R (mg - kg ™)
(mg-kg™) 0~6 h 6~24 h 0~6 h 6~24 h
2 - 1.9+0.2 0.7+0.1 6.5+0.8 8.3x1.3
] - 1.9+0.1 0.7+0.1 10.0+3.3 12.2+6.1
TY702-5 2 2.1+0.2 0.9+0.1* 48.8+5.7%* 44.6+8.1*
2.4+0.3* 1.6+0.3%:* 176.9+£26.9%* 184.0+20.4%*
18 3.2+0.5%* 2.0£0.2%* 492.5+34.7%* 612.0+40.1%**
54 4.0£0.6%* 2.4+0.3%* 1075.3£108.2%* 1137.7£160.9%*
TY702-5D 2 2.0£0.2 0.8+0.1 36.3+5.7#%* 43.9+5.1%*
6 2.4+0.3* 1.0£0.2* 185.9+17.1%* 149.5+17.6%*
18 3.0+0.4%* 1.6+0.2%* 444.1+36.6%* 482.6+55.5%**
54 4.0+0.4%* 3.5+0.4%* 924.1+81.3%%* 987.0+77.9%*
RS 2 3.3+0.2%% 1.9+0.3% 1093.7+79.8* 719.8+122.4%%
6 4.120.7%%* 2.240.3%:* 1470.6+£169.7%* 1411.3+95.4%%*
18 6.4£0.7%* 3.3+0.4%* 1827.7+£159.0%** 2404.5+189.4%*
54 8.3+0.4%* 4.2+0.7%* 1962.4+183.0%* 2485.2+345.7%*

SRERIH LA - #P<0.05 , #%P<0.01
x2 UAYHEATARMAENZIE (Xxs,n=6)

Tab 2 Effects of compounds on blood glucose( x+s,n=6)

IfUAEE/ (mmol - L)

A At/ (me ke W S 0.5 W 1T aE s WHHDE R
2 - 3.6+0.3 3.7+0.2 34102 3.0£0.2 -
F Y - 3.640.4 6.8+0.5 8.3+0.3 42402 -
TY702-5 3.5+0.3 6.5+0.5 7.84+0.3% 4.6%0.5 5.0+4.1
3.30.6 5.80.5% 7.10.3%% 4.2+0.6 22.9+2.8
18 34205 5.0£0.6%* 6.2+0.4%% 4.0£0.6 41.426.5
54 3.30.6 4.0+0.4% 4.7+0.4%* 3.420.3%* 74.546.8
TY702-5D 2 34203 6.4+0.4 7.5+0.3%% 4.6+0.3 5.8+3.2
6 34203 5.4+0.6%* 6.4+0.6%* 43£0.5 30.845.3
18 3.6+0.6 4.1£0.5%* 4.6+0.4%* 4.0+0.4 69.4+7.6
54 3.1x0.4 3.8+0.4%% 3.80.4%% 3.10.4%% 91.948.1
AR F 2 3.540.4 6.5£0.9 6.8+0.4% 3.6+0.5% 30.3+3.8
6 3.6+0.2 5.1+0.3%* 5.8+0.4%% 3.7+0.4% 50.845.5
18 3.5+0.2 4.1+0.8 4.4+0.4%* 3.9+0.6 88.9+7.0
54 34203 3.4+0.4%% 3.3+0.3%* 2.8+0.1%+* 103.326.5
SRR A - # P<0.05 , ##P<0.01
22 HRABOK SRR UL 3 4. RN L HRA T 25 ) B AL B A A s, — FH R

SR N, F I SGE IS 25 R A Ak AR (] Tmax
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R TYT702-5 B 53AG 25 A1 Vi BEAR I — F 2
B =41 TY702-5D (R M AR AT Vd Th s, &
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BN L P i oA s — HREIRA ) TY702-5
P4 I 24 W R B Cmax IR & 8% 152 AUC JHsp i —
FRILHR =4 TY702-5D B9 ML 245 4 & Cmax FTIML
WAEFRE AUC FEIK, SRUTHT BRI 25 W) 7E i
P ) R e SR R, B R TT ARG ol ) 2 R AR
JE, SRR L b R R T s AR F
WA, 2R BH F LIS R 25 M ) AR AT

Tab3 Compound in normal rat oral absorption pharmacokinetic parameter table (n=3)

GWERK AEHR R (mgeke) HREK
Tyo/h Cmax/(pg* mL™) Tmax/h AUC/(ng*h- mL™) F/% Vd/(L- kg")
AR F PO 90 4.7+0.7 57.5+2.1 1.740.6 423.5+42.4 80.8 1.4+0.1
TY702-5 PO 90 4.7+0.6 111.7+8.6 0.740.0 611.148.6 61.4 0.9+0.1
TY702-5D PO 90 1.9:0.2 18.0+3.5 0.740.0 50.1£5.1 39.6 4.2+0.8
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Tab 4 Compound in normal rat intravenous absorption pharma—

cokinetic parameter table (n = 3)

HSH
7/ I Y
Cmax/ AUC/ Vd/

£ HR (mg-kg’) Tuw/h
"7 (hgemL™) (ugheml?) (Lekg?)

5.1£02 61.7+7.0 174.6x13.6 1.2+0.1
5.24¢0.5 129.9+25.9 331.6+23.3 0.7+0.1
2.3+04 46.5+55 422+54  23+0.8

EHESNE v 30
TY702-5 iv 30
TY702-5D iv 30
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PE2E5(P=0.05)  (HFE IMBHRSCR UG T — F BRI ™
Py (TY702-5)(P<0.05), 5 i54% 51 540 L, 2530 K%
i, JRUEMSTE] Tmax . VBRI T,y 1245040
Cmax  IM3K B FE 1 AUC FAEDIRIFE F G, (B3R
WA SRR Vd S50, 55N T HEU A o 2500 BRvE
I UARE 20 14 22 S, ST HY SRR A BCAGE X R TR 21
SURI A B Z0 AT A — 2 B2 o AR SOREIE A A R
PHEAT THESE , R A7 0T 24 W e o ) 552 i A
K, IR G5 & HAERAL Y i , A rT TS 21 57 AR
SSEE7/8
Sk
[1] Panchapakesan U,Pegg K, Gross S, et al. Effects of SGLT2 inhibi-
tion in human kidney proximal tubular cells—renoprotection in dia—
betic nephropathy[J]. PLoS One, 2013 ,8(2): 54442
[2] Washburn W N, Poucher S M. Differentiating sodium —glucose co—
transporter—2 inhibitors in development for the treatment of type 2
diabetes mellitus[J]. Expert Opin Investig Drugs,2013,22(4): 463
[3] Kipnes M. Dapagliflozin: an emerging treatment option in type 2 dia—
betes[J]. Expert Opin Investig Drugs,2009,18(3):327
[4] Ferrannini E,Ramos S J,Salsali A, et al. Dapagliflozin monotherapy
in type 2 diabetic patients with inadequate glycemic control by diet
and exercise:a randomized,double ~blind, placebo —controlled,
phase 3 trial[J]. Diabetes Care,2010,33(10):2217
[5] Wilding J P,Norwood P,T’joen C,et al. A study of dapagliflozin in
patients with type 2 diabetes receiving high doses of insulin plus in—
sulin sensitizers: applicability of a novel insulin-independent treat—
ment[J]. Diabetes Care,2009,32(9):1656
(2013-08-27 Witki)



