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Polymorphs of tolvaptan

LU Li—juanl’ 2, CHEN Hua’,LU Jing-ruil, HAN Jian—ping2
1. Department of Basic Science, Tianjin Agricultural University, Tianjin 300384, China
2. Tianjin Taipu Pharmaceutical Science & Technology Development Co., Ltd., Tianjin 300193, China

Abstract: Objective To study the polymorphic characteristics of tolvaptan for the treatment of hyponatremia. Methods
Polymorph screening of the compound was carried out in this study. Polymorphs of tolvaptan were prepared by evaporative
crystallization, antisolvent crystallization and other polymorph transformation methods such as grinding, and were characterized by
powder X ray diffraction (PXRD), differential scanning calorimetry (DSC), infrared spectrometry (IR), thermogravimetric analysis
coupled with differential thermal analysis (TG-DTA) and single crystal X ray diffraction analysis (SXRD). Grinding, heating,
pressurizing and suspension methods were selected for studying polymorph transformation behavior of type I, and the dissolution
properties of different polymorphs were also studied. Results It was found that tolvaptan obtained by the above methods existed
four kinds of polymorphic state types [—IV. Among which, type I was anhydrous, type II was solvate, type III was semi-hydrate and
type IV was amorphous. Types I and IV could be transformed into each other under certain conditions. Conclusion This study
indicates that PXRD, DSC and TG-DTA could be used to identify the four kinds of tolvaptan polymorphs intuitively, rapidly and
accurately. There are obvious differences in physicochemical properties and stability of different polymorphs, wherein type IV is
thermodynamically unstable polymorph with best solubility, while type I is the most stable one.
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Fig.1 Structure of tolvaptan
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Table 1 Preparation results of tolvaptan polymorphs
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Fig. 2 Molecular lattice packing diagram
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Fig. 3 PXRD theoretical pattern of type I of tolvaptan
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Fig.4 PXRD experimental pattern of types I (A), II (B), I1I (C), and IV (D) of tolvaptan

TE I AN [ i BB HH IR R R X AT 5
IR I, AN [) s 2R PRV RO AT 5 D 7 " 5 R A A
Wz, 1 BRI 20 (°) 24 4.58. 9.22. 11.70.
12.32, 13.50. 13.92. 14.28. 15.30. 15.84. 16.40.
18.58. 19.24. 20.88. 21.60. 22.44. 23.36; Il B4F
fEIE 20 (°) i 4.62. 6.32. 9.26. 10.50. 13.92.
1524, 16.92. 18.04. 18.62. 21.82. 23.32. 28.12.
32.94; IIAYKFIEEE 20 (°) y 6.32. 10.50. 12.24.
12.66. 13.30. 15.22. 16.90. 18.04. 19.18. 21.04.
22.00. 23.22. 26.10; 1fiIVALLE 18.70 °4b 2 ILHR AL
ARELUE, g S TG E BRI . BFEE RS, T 2%
TRV 2, I IV AL IR 35
2.3.3  ZoRHIHEMASHT (DSC)  ALO; R,

FHEVEF D % ~300 C, FHEEHE A 10 C/min.
TEERL~300 C, T BFEAREH[) DSC
IAEAE | DNIEA N 228.55 “CIRIARBIR HE, Ay 4 it
Prste TTARMEAE 3 ANk, 205l (R 150 °C
KA BRI, 217.13 CIRIZRIEM 229.68 C 1904,
MIRIAEAE 3 ARG, 73 7 A AR 117.98 CI5E
. 153.98 °C (556 215.86 CIr/NE, WK 5.
F AR R 56 0F T IVALZIE A1, DSC KL
U, T DURHEAHEH DSC #i .
234 AMGIESHT R) KBr /B /. [~V
FEARAG (R 2L ARG AN AR SR D A A Al e il
RAR AT o 2T AR 635 20 B SIEEI 4 bt B PR HERf L PR
M. LA 6.



AR B 5 %A Drugs & Clinic $E28% Heil 20134E 11 A * 835
A | B C
1 |
| | ||
\ﬂ/_——f‘ m‘l
| [y
y
50 100 150 200 250 50 100 150 200 250 50 100 150 200 250
t/°C
E5 I8 (A). & (B). ME (C) #{FLIE DSC Eig
Fig.5 DSC curves of types I (A), II (B), and III (C) of tolvaptan
NG T e 2.3.5 AT - Z#H4HT (TG-DTA)  ALOs #HIH4,
N=ony A 22vHE L ° V= 2Rk ° :
A P ﬁ/m‘«al%]jjiim 400\ g %mﬂﬁ%ﬁ 10 C/l’n‘lno
EZEIL~400 C, FFEN DTA #hk [ DSC 2k

D e

N WWW

4000 3000 2000 1000 500
WeH/em™!

6 I3 (A). TME (B).
18 IR i
Fig. 6 IR spectra of types I (A), II (B), I1I (C), and IV (D) of

tolvaptan
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Fig.7 TG-DTA curves of types I (A), I (B), III (C), and IV (D) of tolvaptan

JRE0 75 155 ColRe kA4 i, 218 “C a8,
M 312 CHMARIE. FIHKRER 1.9%HTHHH
A, MIARERR S 0.5 D FIgs ik, VAR
I RAN oAl B 3T 22 AT R

23.6 JEASHT (MP) 4R (R EZ ) 2010
SRR S VIC 45 s 000 5 kO 2 o 45 e 1 78 226.2~
2273 C, 11 A1 227.2~228.1 C, [II#Y 153.8~155.4
‘C, VA 150.7~179.1 C.

24 @i

2.4.1 Eﬁ)ﬁ%a‘%iﬁ% W — a1 AYFef i, &
THHENLA, B34 400 r/min, FFHFEE 15 min
JE 5 2 min. WHEE 8 h, TAN[AJI [RJEURE S R &0
JERRE S o6 B HEAT PXRD 347, % 82 AR AL I

28 PXRD 20 #1, ZemEpE 1 RUFLARH LH I 1) IV 70 4
”}Z, W BRI A5G, W) T 8] sg 0o IV
- WK 8, W4, DSC. TG-DTA ZHiJRIESL T
XLl R UL 9. 10, BFEEFERLK DSC Hh4k
HAEAE 1 NEAE N 167.46 CIATEEIERT 14> 222.11
C I B, WAk 167.46 °C IR AT BE B 155 &4 Bt
. WIEERES Y TG-DTA ki Aaae 2 AN g,
WA 239k 2264 308 °C, FEAE 1 AN, (Y
Hh 169 °C, FESTE 169 CIN A g K A4 i, 226 C
I RL, 308 CIN 7M.
242 IR ONETIEREMAE . TR K
BAESCAT, Bt Bk 4 25 52 T BUFEAR S0
IR BURYE, WK 2. 4 PXRD 2007, # Lk



« 836 AR HWE %A Drugs & Clinic

FE28% Fe6Hl 2013F1uUA

L

10

WY,
"o

20/(°)

8 [ BUEMEIBHIEE 2 h B9 PXRD L0 E %
Fig. 8 PXRD experimental pattern of type I tolvaptan after
2 h for grinding crystal
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Fig. 10 TG-DTA curves of type I tolvaptan after 2 h for
grinding crystal
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Table 2 Conditions of polymorph transformation by heating
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