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Synthesis of 1-[3-(3-benzyl-4-ethoxybenzyl)-4-chlorophenyl]-1,6-dideoxy-p-D-
glucopyranose
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Abstract: Objective To design and synthesize 1-[3-(3-benzyl-4-ethoxybenzyl)-4-chlorophenyl]-1,6-dideoxy-B-D-glucopyranose.
Methods 5-Bromo-2-chloro-4'-ethoxydiphenylmethane was used as starting material to synthesize the target compound by Friedel -
Crafts acylation, reduction, nucleophilic addition, reduction acetylation, and deacetylation reactions. Results The structure of target
compound was identified on the basis of physicochemical properties and spectroscopic data. The overall yield of the synthetic route
was 32% and the purity was 98.48%. Conclusion The synthesis of 1-[3-(3-benzyl-4-ethoxybenzyl)-4-chlorophenyl]-1,6-dideoxy--D-
glucopyranoside provides the convenience for the study of impurities in tianagliflozin.
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Fig.2 Synthetic route of target compound
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FEAT]D;: AV 400 MHz BUAZREILHRAY . Vector 22 7
(8 B AR e 2T A6 gAY (Bt Bruker AT );
Q-TOF 6510 B = 2r # A (SE1H Agilent A F]D.

T THF & A28 AR 45 7~ 71 A 4 gt
HKIAAT . T CHyCl,w DMF J& M\ CaH, 4331
TEH ERRE T (3.3 kPa) ZEMIH5. ikl 5-01-2-
A4 A RS RO 99.52%)
2,3,4- = -O-"FH-6- [t 4.~ D-HL It 71 2 B P 1) (R
AP 99.26%) RS SCHRHRE T .
2 FiEE4%R
21 5 [5-R2-2FB)FE|2-CEEZFKHEE
(1) WER

£ — H T 500 mL BRI 5-11-2-

A-A-C5AHE IR R (32.56 g, 100 mmol), 2K
I 54.(15.46 g, 110 mmol), Pk 300 mL T-45:f) CH,Cl,
WfR, VKOKIA I B A LRIBA YIRS
HEMATE/K AICL (17.33 g, 130 mmol), JN5¢ /G
VR A AR SEAE DK A E R HEHE 0.5 h, TG e
W BERE 3 h, TLC AN A& I N 5E i o

BLFE N ONVIRA YN O 2N 500 mL
VKK, Bt 10 min, 23 A HUAH, ZKAH A 100 mL
CH,CL A H 1 ko A IFANAH, KA 100 mL 3%
T ERRR AN 100 mL 5% SUALANAE 5 DER 1 Ik, oK
Na, SO, T4 FEREZEAN L Z8BRIGH], FFERE itk
Y, AEY LR 2 MRS, AHgit, TTRLE
FERT TRV

ERPFTRE A Y 1A 2 BIR AT 200 mL
%) DMF H, =3 s, DA EtBr (10.90 g,
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100 mmol). KI (830 g, 50 mmol) 1 K,CO; (20.73 g,
150 mmoD). I RAWIEZ M FHidtid®, TLC
RTINS I FHEAR 56 o

RINTRA PR FE R 800 mL kK, #i
## 1 min, F CH,CL (200 mLX3) #H{. & IFHHL
L, S%SEALENET (300 mLX2) Phik, Tk
Na,SO4 T . 7ENEZEAL L ZERREH, 19ER2 iR
Y, A S L, RIS B, BER L
fis - A ihilE (1 25) Pemiglifth, SEMLAW 1 sl
e A K 34.81 g, A IFUWCE 81%. mp 67.5~
68.5 ‘C. 713N CyHoBrClO,; ESI-HR-MS m/z:
429.0256 M (PBr) +H]"; 431.0236[M (*Br) +
H]'. '"H-NMR (400 MHz, DMSO-dy) 0: 7.62~7.65
(3H, m, Ar-H), 7.60 (1H, d, J=2.4Hz, Ar-H),
7.44~7.50 (3H, m, Ar-H), 7.40 (1H, d, J=84
Hz, Ar-H), 7.35 (1H, dd, J=2.2. 8.6 Hz, Ar-H),
720 (1H, d, J=2.4Hz, Ar-H), 7.10 (1H, d,
J=8.4 Hz, Ar-H), 4.04 (2H, s, Ar,CH,), 3.93
(2H, q, J=6.9Hz, OCH,), 0.92 (3H, t, J=7.0
Hz, CH3).
22 3-FESR22-§A4-ZEEZFHBERE 3D B
B

7E— R 500 mL [BRESR IS
2(34.38 g, 80 mmol) 1 Et;SiH(18.60 g, 160 mmol),
L 200 mL T4 (1) CHCL i TG WITEIK KA
HURERE, 121830 BE;EtLO (11.35 g, 80 mmol),
TIN5 5 5 NI G A AU SR R R
B, T E FHEIENR 3 h, TLC Kl B S 58 o

S ETRA A H B S0, PR FH UK
HI, 1218 I A NaHCO; %5 150 mL, i et
e, FHHRA YA I N RSP 30 min. A
HUAH, 7KAHHFA 100 mL CH,CL 28, &3 aHIAH,
H 100 mL 5% AL B MDEES,  To/K NapSO4 1
FEREFRAN 28R, fR s iRy, B Atk
Y1 3 WKL, RERAE RS 2, BRI - ik
(1:40) Pefligith, REMLEY 3 Malih. HE
& 28.60 g, WHK 86%, mp 53.5~54.5 C. ESI-
HR-MS m/z: 432.072 8 [M(”Br) +H] " ; 434.069 7[M
(*Br) +NH4] . 'H-NMR (400 MHz, DMSO-ds)
5: 7.35~7.44 (3H, m, Ar-H), 7.11~7.25 (5H,
m, Ar-H), 7.04 (1H, d, J=2.0Hz, Ar-H), 6.97
(1H, dd, J=2.0. 84 Hz, Ar-H), 6.85 (1H, d,
J=84Hz, Ar-H), 3.95 (2H, q, J=6.8 Hz, OCH,),

3.92 (2H, s, Ar,CH,), 3.84 (2H, s, Ar,CH,),
127 (3H, t, J=7.0Hz, CH3).
23 2,3,4-Z-0-FEH-1-3-G-FHA4-ZFEFH) -
4-SFKE)-1L,6-Z R E-p-D-WEEEHE (5) AN

7E— 8 500 mL [RJEFSR T IS 3
(24.95 g, 60 mmol). T4 THF 200 mL, & “<WH1J5
RIS IER O, B - LA E1%1-78 °C, JA
SRR . TR SR B AR N 1.6 mol/L
n-BuLi [ 1E ¢ (37.5mL, 60 mmol) ¥, N
SEER G RN A e 1 N AR 1 he B
SRR R I NS 2,3,4-—-0-"F3E-6- i A -
D-NLE 4B N I (25.95 g, 60 mmol) (1) T
THF %5 100 mL, %0565 R NV IRAYI1E i
FE N AREEFE 1 ho 355 P PG 38 1R e 2 18 i
& HERE (17.30 g, 180 mmol) [ MeOH ¥
50 mL, ¥ IN5E 5 RONIR A YIAE iR TR
TLC 7R Y. 58 o

NMNREYIE S 800 mL VKK, HEEE,
CH,Cl, (200 mL X 3) 0. A IFAHAH, H 200 mL
5% IRVER:, To7K NaySO, T 7ENEZEAY
AR, fRERE AR, RS D) 4 1R
s AL, RT3 RN,

¥ EREY 4 MR T 200 mL T4
CH,CL ', JFINA Et;SiH (13.95 g, 120 mmol).
4398 S A H 3 -30 C It dE, 1818 W
BF3Et,0 (8.52 g, 60 mmol), J4N5eYe ) s ViR A
WHER R E I MR, TLC AR I %

SR AP VKK A H1, BERE R 18185 n
MR NaHCO; %9 100 mL, Winse )5, s
WIAE SR kR 30 min. 2 A MU, KAHF
H 100 mL CH,CL 2L, & FFAHLAH, F 100 mL 5%
SRR, oK NapSO, T, fEEZIX I
RS, A EMRY), NOVEY S R,
FERCAE (% 3 15, TR S0 - A (12 10) BEM
aitk, MEULEGY S giih. AtGEk 36.16 g, UK
K 80% (MEEH 3 THARTHSED, mp 67~68 C;
43 73K CuoHuoClOs, ESI-HR-MS m/z: 770.361 0
([M+NH,]"). "H-NMR (400 MHz, DMSO-ds) 9:
739 (1H, d, J=8.4Hz, Ar-H), 7.24~7.35 (12H,
m, Ar-H), 7.08~7.21 (8H, m, Ar-H), 7.00 (1H,
d, J=2.0Hz, Ar-H), 6.88 (1H, dd, J=2.0. 8.4
Hz, Ar-H), 6.81 (2H, d, J=6.8 Hz, Ar-H), 6.72
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(1H, d, J=8.4Hz, Ar-H), 481 (I1H, d, J=11.6
Hz, ArCH), 4.79 (2H, s, Ar,CH,), 4.66 (1H, d,
J=112 Hz, ArCH), 432 (1H, d, J=10.8 Hz,
ArCH), 4.21 (1H, d, J=9.6 Hz, sugar-H,), 3.87~
3.98 (4H, m, CH,CH;. ArCHX2), 3.74~3.76 (3H,
m, Ar,CH,.ArCH), 3.69(1H, t,J=238.8 Hz, sugar-H),
3.43~3.54 (2H, m, sugar-HX2), 3.26 (1H, t,
J=9.0 Hz, sugar-H), 1.24 (3H, t, J=6.8 Hz,
CH,CH;), 1.20 (3H, d, J=6.0 Hz, CHCH3).
24 234-Z-0-CEEE-1-[3-G-FEA-ZEETHE) -
4-S K E]-1,6-—RE-p-D-NEEEFE (1) BIEM
A 500 mL [BRBSRH AL &)
5 (30.13 g, 40 mmol). ZKHfif 300 mL, 7E-10 C
RHETN B, BN TIK AICL (26.67 g,
200 mmol), JN5¢E J& s WIR A I7E i F - HE 1 h,
TLC A & B0 S WY, 58 1o
PEFE N NI AN O HU B 18 E N 800 mL
VKK, $ERE, H CH,Cl, (200 mLX3) #H. &
TEWA, WK 3% R 100 mL Al 5% AL 80
HHR 300 mL PR 1K, Jo/K NapSOs T4 7EJE
A BHEAE K IEILAR T R 78 B CHoCly, SRS TR
TLA R N ARSEZERROR I, TSR R R S
6 [T, AHgift, nTULEEHT 2 RN,
IR 6 HURLEA T 200 mL HEREH, UK
KA EN R BEFE, 122 R NSRRI 150 mL, 058
RSP 4- - HEJEIERE (DMAP) 2.00 g, 25
TEE W NP, TLC i & 305 N 58 B o
SNR GRS EE FEIN 800 mL vK/KH, i
#£ 3 h, [ CH,Cl, (200 mL X 3) 280, & 3FAHLAH,
W 5%F kI (300 mLX2) 1 5%S AL B
300 mL Y%, oK NapSO, T4, FERE #8171
WA, BT AL T RS, RERFE
TR, BERR CME - AhlE (10 4) yelgife, 19
A 7 g . AEREE, 16.57 g, W 68%
(M 5 JFEaED, mp 75~77 C: 1A
C34H3,ClOg, ESI-HR-MS, m/z: 6262525 [M+NH,4] .
'H-NMR (400 MHz, DMSO-dy) d: 7.38 (1H, d,
J=8.8 Hz, Ar-H), 7.13~7.25 (7H, m, Ar-H),
7.00 (1H, d, J=2.0Hz, Ar-H), 6.90 (1H, dd,
J=18. 82Hz, Ar-H), 6.83 (1H, d, J=8.4 Hz,
Ar-H), 526 (IH, t, J=9.4 Hz, sugar-H), 4.94
(1H, t, J=9.8 Hz, sugar-H), 4.83 (1H, t, J=9.6
Hz, sugar-H), 4.56 (1H, d, J=9.6 Hz, sugar-H;),

3.88~3.96 (4H, m, CH,CH;. Ar,CH,), 3.82~3.86
(3H, m, sugar-H. Ar,CH,), 2.03 (3H, s, COCH3),
1.92 (3H, s, COCH;), 1.64 (3H, s, COCH3),
1.26 (3H, t, J=6.8 Hz, CH,CH3), 1.12 (3H, d,
J=6.0 Hz, CHCH3).
2.5 1-[3-G-FEA-ZEEFE) 4-8FE[-1,6-—
IRE-B-D-IIEEEE (6) HIEK

fE—H 500 mL RTINS 7
(1523 g, 25 mmol) HMIFEE 150 mL, $HiiFf NIHE S
[, N 30%NaOH ¥ 20 mL, jn5g)a 4k
ZE[A13E 30 min, TLC S 5N 58 o

AR EYIRE IEFEIN 500 mL oKk, ik,
FHR IR VR Y pH {42 8, ] CH,Cl, (200 mLX3)
RHL A I PR, 5% 300 mL YER
To/K NaSO4 FH. fEHEZEAN FAFRIEH], Pridhk
KUY 6 AR, RERRE (RS 7y 25, BSIR
L - filE (201D PEligith, BELEY 6 1
alith. AR EE 1026 g, HOR 85%, By
£ 98.48% 0 AF UL M B WCRA 32%. 3TN
CasH3iClOs, ESI-HR-MS m/z: 500.220 2 [M+NH,] "
'H-NMR (400 MHz, DMSO-d) d: 7.34 (1H, d,
J=8.0 Hz, Ar-H), 7.11~7.25 (7H, m, Ar-H),
7.04 (1H, s, Ar-H), 6.94 (1H, d, J=8.0 Hz,
Ar-H), 6.83 (1H, d, J=8.4Hz, Ar-H), 4.97 (1H,
d, J=5.2Hz, OH), 492 (1H, d, J=44Hz, OH),
479 (1H, d, J=5.6 Hz, OH), 3.88~3.98 (5H,
m, sugar-H. Ar,CH,. CH,CH3), 3.83 (2H, s,
Ar,CH,), 3.25~3.29 (1H, m, sugar-H), 3.20~
3.24(1H, m, sugar-H), 3.09~3.15(1H, m, sugar-H),
2.90~2.96 (1H, m, sugar-H), 1.27 (3H, t, J=
6.8 Hz, CH;), 1.15 (3H, d, J=6.0 Hz, CHCH3);
BC-NMR (100 MHz, DMSO-dg)d: 154.58, 140.88,
139.61, 137.85, 131.79, 130.92, 130.60, 130.43,
129.09, 128.59, 128.07, 127.40, 127.08, 125.61,
111.71, 80.73, 78.00, 75.78, 75.51, 74.85, 63.19,
37.61, 35.56, 18.20, 14.65. IRv > (cm™"): 3421,
3060, 3027, 1607, 1500, 1476, 1448, 1387.
3 g
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