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A new synthetic process of dapagliflozin
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Abstract

This paper describes a practical process for a SGLT2 inhibitor dapagliflozin. The target product was

synthesized from 1-chloro-2-(4-ethoxybenzyl) 4-iodobenzene and 2, 3, 4, 6-tetra-0-acetyl-alpha-D-glucopyranosyl

bromide by iodine-magnesium exchange, and coupling and acetyl removing reactions with the total yield of 50% .

This practical process highlights fewer reaction steps, less waste and mild reaction conditions.
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Scheme 1  Synthetic route of dapagliflozin by Bristol-Myers Squibb
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Reagents and conditions: (a) TMSCI, NMM, THF,35 °C,99% ; (b) n-BuLi, THF,PhMe, — 78 °C, then 3 followed by MeOH, MsOH,85% ; ( ¢)
Et;SiH, BF; - OEt, ,DCM,MeCN, - 10 °C;(d) Ac,0,pyr, DCM,DMAP ,55% ;(e) LiOH-H,0,THF ,H,0,MeOH,100%
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Scheme 2 Part of the synthetic route of dapagliflozin!*’
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Reagents and conditions; (a) iPrMgCl-LiCl, THF, —20--10 °C;(b) 3, —=20--10 °C;(c¢) HCI-MeOH,0-10 °C
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Scheme 3  Synthetic route of dapagliflozin!®]

Reagents and conditions: (a) n-Hex(n-Bu),MgLi,PhMe,O(n-Bu),,0 °C,48 h;(b) ZnBr, -LiCl,1 h;(c) 100 °C;(d) MeONa,MeOH,40 °C,2 d
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Scheme 4 New synthetic route of dapagliflozin

Reagents and conditions: (a) iPrMgCl-LiCl, THF, -20- - 10 °C;(b) Pd(acac), ,TMEDA ,THF,0 °C;(¢)LiOH,H,0,MeOH, THF,0-10 °C
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Fi Ry 48 78700, TE 4 TR B A AE N Z8 WA TR 1 5 &5
A 56 ol T AN Sy X4 BB W B ) X
GRBETFARRIE, Bk SR AR A ) .
AV500 B3R (CDCLy Al CD;OD g5l
TMS NF5, 5 E Bruker 2\ %)) #1 Q-TOF 6510 &Y &
PRI (S Agilent 227]) o
2.2 A&
2.2.1 2,3,4,6-m-0-T B 3-1-[4-8-3-(4-T &
AR ) F AR ] -1-BLAB-D-wibig W] £ 4% (6) 89 4%,

I— 50 mL A9 =S W, BE I3 HE A 1-54-
2-(4-ZAAHENHE) 4-B9K (3. 73 ¢, 10 mmol ) A1
K VYR 20 mL, S0P iR ERE 2 -20 C L 52
PEIMA SR NI AL EE (6 mL,2 mol/T. U4 WK IR ¥
W), —10 C i 2 hy Bl — 100 mL =i,

A 2,3,4,6-PU & P 48 B-a-D-5L 4 it IR ) 26 b
(3.3 g,8 mmol) ,Pd(acac), (0.15 g,0.5 mmol) ,
TMEDA 0. 87 g(7. 5 mmol) F1JG7K P4 & MR 20 mL,
AR IR -5 C, 8 A 500 mL A
A% R 8,1 h NS, ik 0 ~ 5 °C [
2 h, ORI BRI K RO, A HLAH 22 TR
CTRZEI, R A R /K PR , e i [ 20 301, 1ok
LM 15 mL H 25 G 15 3] 1 A [ 1A 2.44 g (775
53% )., HR-MS (m/z) . Caled. for C,, Hy; CINaO,,
[M+Na] " 599.166 0,Found 599. 164 7 ;mp:120 ~
122 °C;"H NMR(500 MHz,CDCL,) 8:7.34(1H, d,
J =8.4 Hz).7.12(2H,m) .7.04(2H,d, ] = 8.8
Hz).6.81(2H,d,J=8.8 Hz).5.26(1H,1,] =9.2
Hz),5.17(1H,t,J =9.2 Hz).5.04(1H,t,J =9.2
Hz),4.26 (2H, m), 4. 11 (1H,dd, ] =2.2,12.4
Hz),3.92 ~ 4.05(4H, m),3.78 (1H, m), 2. 06
(3H.s).2.01(3H,s) .1.96(3H,s) .1.68(3H.s) |
1.36(3H,t,/=7.0 Hz)
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2.2.2 1-[4-R-3-(4-TRATF ) F IR ]-1-BLAB-
D-wbrig ) H 45 (1, 24670 ) 694 H— 100 mL
ZHUHL AL G 6 Fh R (S.8 g,10 mmol ) , HI i
30 mL FIPUZRKIR 20 mlL, 8 345 PF , DR ROV B
JE0~5 C A ALK 10 mL( 7 0.24 ¢
AR, 20 mmol ) o i 58 5 T 2 & il SOV i A
JS 745 R U L 9 A ok 25 PR v R T SR TR
W, B IFA U AT E R K VR, W W 4615
IR E K 3.8 g(F2FR 94% ), HR-MS(m/z) .
Caled. for Cy HysCINaO,[ M + Na] * 431. 123 7, Found
431.122 8; mp: 75 ~ 77 °C; "H NMR(500 MHz,
CD,0D) 5:7.34 ~ 7.25(3H,m),7.08(2H,d, ] =8.8
Hz) ,6.78(2H,d,J =8.8 Hz),4.10(1H,d,J =9.2
Hz) ,4.06 ~3.95 (4H,m),3.88 ~ 3.85(1H,m),
3.72~ 3.68 (1H, m),3.47 ~ 3.37(3H,m),3.27
(1H,m), 1.32 (3H,t,J=7.0 Hz) ;TR (KBr, »):
3853.83,3 415.11,2977.87,2925. 13,1 718.84,
1637.72,1 615.82,1 583.63,1511.04, 1 478. 13,
1439.60,1394.76 cm ™',
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