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O ABSTRACTO

A novel, simple, sensitive and less time consumption RP-HPLC has been developed and
validated for impurity profiling of dapagliflozin propandiol monohydrate as raw material.
The method used BDS Hypersil C18 (150mm, 4.6mm, 5um). The mobile phase consisted
of A (Phosphate Buffer adjusted pH to 3.2 using orthophosphoric acid) and B
(Acetonitrile). Gradient elution system has been used with ImL/min flow rate. Detection
was carried out using PDA at 240nm. The results of this method showed the presence of an
impurity exceeding 0.1% in one of the samples marketed for the active substance then this
impurity was isolated by preparative chromatography technique and its structure was
determined using FTIR spectroscopy, H1-NMR, C13-NMR spectroscopy, and MS mass
spectrometry. Isolated impurity has been identified as dapagliflozin tetraacetate, which is
one of the intermediate products in the preparation of this active pharmaceutical ingredient
(API).
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Chemical Formula: C,,H35C10,

Molecular Weight: 502.98
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Chemical Formula: C5,H,5ClO6  Chemical Formula: C3HgO, Chemical Formula: H,O
Molecular Weight: 408.87 Molecular Weight: 76.09 Molecular Weight: 18.02
Dapagliflozin Propandiole Water
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AR A alal) 8 chansise il sl L) Al Ble cl ALl oy Al ypaal)

a<l) ng CRESY ang Alially ABally Aghsgaiaall ciluald guilii (3) ady Jgand

Dapagliflozin Empagliflozin bl
5850 500 pg/ml 50 pg/ml - 3850
50% - 0 50% . 0
Recovery:100.14% 0 Recovery: 103.08%
1000 pg/ml 585 100 pg/ml S5 dle sl
100% : 0 100% . 0
Recovery: 99.98% Recovery: 98.95%
1500 pg/ml S50 150 pg/ml S5l
150% ug. 150% i~ :
Recovery: 99.79% Recovery: 99.02%
Recovery: 100.09% Recovery:99.88% )&l
*RSD: 0.71 *RSD: 0.92 Al
Recovery:100.13% Recovery:98.74% ks sl) 45
*RSD: 0.65 *RSD:1.2
Recovery: 99.78% Recovery: 99.78% 0.8
Retention time : 13.701 Retention time : 13.05 mL/min PR
Recovery: 100.12% Recovery: 99.78% 1.0
Retention time : 12.21 Retention time : 11.15 mL/min
Recovery: 100.48% Recovery: 99.78% 1.2
Retention time : 11.678 Retention time : 10.75 mL/min
0.204 (ug/ml) 0. 673(ng/ml) 1<) 1a(LOD)
0. 676 (ng/ml) 2.230(pg/ml) =SI alll :2(LOQ)

Gy Al dplid) @lSHd) e Dapagliflozin Jusss el ICH clillsie g 3yshaell diplall il
Stability «lall 5yd5 4k ldeay e Ldd Glaiie ge Aladl) soldl Jad e saa 338 48,k
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Calyy 4483 17.53 (ulgal () de L Cupela Al 8L Jhe 28 sl e Ao genad add (Aplaall Cilial)
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Impurity C 4ulally Dapagliflozin gbeall FT-IR cish o Ayl cililand) (4) a8 Jgaad)

cm™ asall aall ayal
Impurity C Dapagliflozin
3423 xie 324 (yalads) 3371, 3266 (Abasial) Stretching O-H

3176, 3035 - Stretching=C — H
2977-2888 2932, 2861 CH3/CH2 Stretching C-H
2000-1700 2000-1700 Overtone

1741 . (Sl ) Aliphatic ester
1651,1614 1613 Stretching C=C

1245 1247 (48lss)) bending C=C-H
1055, 1036 1067, 1032 Bending C=C-H or Stretching C-O-C

895, 824 895, 824 Substituted Benzene Ring Bending C-H

Lty S Gle belgia) il Cuy Cum geaiall Qs aladiul Al saldl Glige Jdad gha
it & WS cpang yaa 333 33 o5 Jalay (3015 5.588% daniy cpagyavy 508 350 29 Jalay L 60.51%
a5 (12) 8y S8 geaasy (IMpurity C) dslalls Dapagliflozin Syal asbaliaadl 55l oyl Cisla
b e Aaid) @hLY s (5) o) Jsaall Gans Dapagliflozin gyleall cSoall (8 ang yned) cilyd
s Wiy JH-H Cosy NMR alasiuly 3yslaiall cligisyd) o)l masy LS 1D 2l salal HI-NMR
b Lyl (6) A&y Jsaal) cuus Dapagliflozin lsall oSyl 8 el @y adsi (13) o8, Jeall

.DEPT 135 DEPT 90 5 C13-NMR alasinly ddauudls Dapagliflozin oSy s

23'0OH

Dapagliflozin Propandiol monohydrate <yl cuagsagd) @b adsi (12) Jedd)

Dapagliflozin gltaad HI-NMR cish claglaa (5) a8y Jgaadl

Dapagliflozin Propandiol Monohydrate

Craoonel) &) ppm =Ly J zol ol cAadl) aludil e cpmg yugl) xe H-H Cosy
H-22' 1.00 3H,d, J=6.25Hz H-21
H-1 1.27 3H,t, J=7.0Hz H-2

H-20', 10-13 3.10-3.30 6H, m H-21
H-24" 3.36 2H, s
H-14 3.44-3.48 1H,m
H-21' 3.55-3.60 1H,m
H-14 3.69-3.72 1H,m

H-2,5,9 3.94-4.02 5H,m H-1, H-10
H-23' 4.38 1H,d, J=4.5Hz
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H-17,19 4.42 2H,dd, J5.5, 3.4Hz
H-16 4.80 1H,d, j=5.8Hz

H-15,18 4.93 2H,dd, J=2.9, 3.4Hz
H-3 6.81-6.83 2H,d, J=8.4Hz H-4
H-4 7.08-7.10 2H,d, J=8.3Hz H-3
H-7 7.22-7.24 1H,d, J=8.2Hz H-6
H-8 7.32 1H,s
H-6 7.35-7.37 1H,d, J=8.2Hz H-7

2
1
o ScH,
22

 CH;

H,O

21

OH

Dapagliflozin Propandiol monohydrate oSl ¢ ssll cilsd s (13) Joid
DEPT 1359 DEPT 90 5 C13-NMR alaiiuly dawall Dapagliflozin qsyal ¢ gast cld U3 (6) ad) Jgaad)

Dapagliflozin Propandiol Monohydrate

asoS)l a3y | ppm L) C-H Cosy DEPT135 DEPT 90 Qs g
Cc-1 14.64 1.27 + None Sl
C-22 19.92 1.00 + None Sl
C-7 37.64 3.94 -4.02 - None 56
C-19 61.36 3.44-3.48,3.69 —3.72 - None 0
C-2 62.88 3.94-4.02 - None st
c-21 67.19 3.55-3.60 + + G
C-20 67.25 3.10-3.30 - None 56
C-15 70.31 3.15-3.20 + + LG
c-17 74.69 3.10-3.15 + + LG
C-16 78.30 3.25-3.30 + + LG
C-14 80.67 3.94-4.2 + + Pl
C-18 81.15 3.20-3.25 + + LG
c-4 114.29 6.81-6.83 + + il
C-11 127.30 7.22 -724 + + Pl
C-10 128.63 7.35-7.37 + + LG
C-5 129.53 7.08-7.10 + + LG
C-13 130.76 7.32 + + LG
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c-9 131.20 None None s
C-6 131.91 None None s
C-12 137.78 None None s
C-8 139.63 None None s
C-3 156.88 None None s

Gle o bed) Dapagliflozin cub ae 4ijlies (Impurity C) 4ililly HI-NMR <ok dy
Ju sy L) sedas ¢ sSslall A e JaS g nel) legandd Silall (gl dsay e AR cLaY)
Ge 5L 27 el A8lall C13-NMR b ddysy iy WS o(7) ady Jsand) sy WS clind JAN) e
A€ S asanll (8 C=0 Gl e 58 (e s (ppm 170-185) Jlse (& ihli) 4 e
3sag e Al chlay) cid) LS dalide dg i< @liy @ld C=0 <l gl sas e Jay Lee <l
s Impurity C 28l o) e S 25 lgran &5 Al Ul Jilad @5 JauS 5 )2 A genay Jafise ()5S
Opsle WAl 4y ) ulsill aal say 577 g/mol sl ¢yl < Dapaglifiozin Tetraacetate <
by @bl (8) ay Jsaall mas WS L onyslade Uiy ¢ il Juw 3 Intermediate Jawy oSye iing

C13-NMR cishs e (15) o8y JSal b dadpally i1y jaall 45L& (500

16 HsC o
17

Co9H33C10, 0
Mol. Wt.: 577.02
C, 60.36; H, 5.76; ClI, 6.14; O, 27.73

Impurity C 4ulall cpagugd) cld ads (14) Jeil

H1-NMR cigh i Impurity C 45L&l & cligignd g3 (7) o) Jsad

Crnsuel) 83 o) zWNIppm Sligig ) se ALEN | gl et
H-1 1.31-1.27 3H,d, J=7.2Hz d 7.2Hz
H-2,5 4.01-3.94 4H,m m
H-3 6.84-6.81 2H,d, J= d
H-4 7.07-7.05 2H,d, J= d 8.4Hz
H-6 7.43-7.41 1H,d,J= d 8.4Hz
H-7,8 7.26-7.21 2H,m m
H-9,14 4.14-4.04 3H,m m
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H-10 4.67-4.64 1H,d, J=9.7Hz d 9.7Hz
H-11 5.08-5.04 1H.,t, J=9.6Hz t 9.6Hz
H-12 4.96-4.91 1H,t, J=9.6Hz t 9.6Hz
H-13 5.36-5.32 1H.,t, J=9.6Hz t 9.6Hz
H-15,18 1.92 3H,s S
H-16,17 1.68 3H,s S
H15,16,17,18 2.01-1.92 6H,d, J=5.2Hz d 5.2 Hz
i afvGr e
_____ Fe 3333 .,-.;_;_“»:;_ X
|
|
TN |
‘ it LR 5‘5 E?EZE' ok
Impurity C &lgjaall 48LaL ¢ g <0 @yl ad 3 (16) Joid)
Impurity C gjaal) 46l A ¢ 508l cld z L3 (8) ad) Jgaad)
. LY % eh) .
oSl B3 a8y | C ppm L) aso<l 83 8y | ppm Y]
ppm QsSll
C-1 14.62 C-16 73.16 C-12 136.20
C-21 19.97 C-14 74.53 C-8 138.44
C-23 20.25 C-18 17.27 C-3 156.93
C-25 20.38 C-14 114.28 C-20 168.43
C-27 20.48 C-11 126.48 C-22 169.35
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C-7 37.36 C-10 129.35 C-24 169.55
C-19 62.24 C-5 129.57 C-26 170.03
C-2 62.85 C-13 130.11
C-15 68.35 C-9 130.87
C-17 72.28 C-6 132.93
233 TRACILASE  p=ganzz g 2uged )
21;0 g 1§o : 180 : 1:10 ' 11"0 ; 100 0 e 40 2'0 7 .pp;n
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Sl Ao L @rglas ) cailpall aal Qi dgpnaanll ABL Lle ke KU iyl alasi) &
e 5 Al 13 A8 pusall Applaill el (s2a)

LC- 4l ddblae GaliSe dajall AL Lahe gilag KU Jand ye 3aaa dGyla dudjall coa gl R
daa aledl sl Gl 138 e coyaall ilsis sl 3gag (523IMS

ol Axd) Allaaey (gpaindl Jdatll aladinly Jgjeall AELED Apga aaad e zlady Auhall S %
cublinal) (g9l ) Adlidas s ALK Aliasy o] yanll

o LS (Lapuss i) gy 45L5 a5 Dapaglifiozin Tetraacetate & lelie &l a8l o
sl Aushall 3 Ay yae
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