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Preparation of Polymorphs of Posaconazole and Determination of Phase Diagram in Methanol-water
System

LI Hongming!, ZHANG Jiao', WU Zhuan', MA Qiushuang?, WANG Tianming'*(J.Sichuan Kelun Pharmaceutical
Research Institute Co., Ltd., Chengdu 611138, China; 2.Suizhou Central Hospital, Suizhou 441300, China)

ABSTRACT: OBJECTIVE To prepare four polymorphs(Form I, Form III, Form IV and Form S) related in industry process of
posaconazole and to study their relative stability and the phase diagram in methanol-water system. METHODS Solution
crystallization method were chosen to produce the forms through controlling solvents, temperature and other crystallization
conditons. XRPD, DSC, TGA were used to characterize polymorphs. Competitive ripening were taken to study the relative
stability in methanol-water system. RESULTS In methanol-water system, water activity and temperature were both key
parameters for crystal controlling. Higher water activity and lower temperature were conducive to Form IV; higher concentration
of methanol and lower temperature were conducive to Form III; higher water activity and higher temperature were conducive to
Form S; lower water activity and higher temperature were conducive to Form I. CONCLUSION Posaconazole has the risk of
crystal form transformation in the crystallization process of the raw material drug and the formulation process of the formulation,
and the risk of wet granulation in the formulation process is relatively high. Therefore, determining the preferred range of
methanol for crystallization and washing during the crystallization process, is useful for the crystal form control in the drug
substance and formulation manufactural processes.

KEYWORDS: posaconazole; polymorphs; phase diagram
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Tab. 1 Crystal form of posaconazole reported in literaturel>-1

rpiA SCHRARIE 1 £ 1% X G AR AT
FormI 164 g HLAIAEME T EIF A 1.64 L H R, {54 ] 3 6L B ok
984 mL, ZHAGYSHIE] 45 CHLHF 1 h, WHFIR L h, i M
TG 156.5 g H L&D
20/(°)
FormIT 1 g M5 ¥ T IR AY 10 mL PRER, FREEMIIEAE MK 3 mL,

AU FAREIEE, ST 0.63 g A4 5

Form Il 2 g A fh A AR T 10 mL HEE, AR HBIE R, ik

T4

Form IV 250 mg Jo/E BIRE T 5 mL /KA 1.25 mL HEEAIR SR, 3R
BElBE R BERE 6 d, 1huE. T, 74 240 mg @A AH{AS

Form S FRYE MR (2 & LA, 46 g, WEE 630 mL)id3E)5 i A 100 mL
VTR, 9595 pH £ 7.0,25~30 CHERE 2 h G & T4, 15 30 g7
Form N 30 g ML % T 500 mL PIEA, HIFLEIHE 30 min, 13385 UERH

JAZALK 500 mL, 30 °CHifk 1 h, KPR 22 g™

FormM 30 g #lA LA 300 mL SP9EE, Ml s, ik,
15 25~30 °C, HiFk 2 h Gl T

e

LMJWMM

20/(°)

JJ . \P'M ‘ijmw\wmywhw

10 20 30
20/(%)
-««.w,.J\MM»MMmmMW wwwwwwwwwww )
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200(%)

AN it

s s,

- .AJU JJM M\h ’\ \}MN\J\‘\
3
20/°)

29/(°) 40
TCER 100 g MAAHT 500 mL 4P ke, sk, JERT 25~30 °CiH
JnE| 7 500 mL ESL ke, BEFE 2 h 5 g TR
WWI T = T T
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26/(°)

T VD B 8 T2 s B A0 A R4 2 oy HH it
K, R Y D R s U PP - 7K AR 3R R A
BT, ORI SR s i i P42 T B AT A ) e 2 S

A5 38 2ot ] A DR R A e R R T
A 4 Fdl . Form I, Form III. Form IV Al
Form S, JFNiH X SZk RATH (X-ray powder
diffraction, XRPD). 27§15 #42: (differential
scanning calorimetry , DSC) . # & 4 #7 i&
(thermogravimetric analysis, TGA)%5 /7 3R 1F ik
fm Y, R B e 4R ) IR T AR AR
B KR R A R e, JFAHIEE, BN
A S R v R A TR R 2 AR R 0
1 UR5RF

X Pert3 Power X HF£&A3 AR A77 41 (PANalytical
/vwl); DSC2500 2R #(TA A F]); TGAL
AT (Mettler Toledo 23 H]).

TP EREME (U BHE 25 P e e BR A A, it
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S YZ180601-2; 4R : 99.7%); HEE(Mr4l).
PR (AT 4 B0 B AR iR A 2 A FR A F o
THYPREME Form IV ff A (S . 1912135 4li)EF .
99.8%); lifkak Ry A, HALKHY e .
2 HE
2.1 Form I il

BOAvVbREME 8 g, MV fF T H BE 80 mL H,
ZEIBHNIK 40 mL, R HIZE 55 CLRIE 1 h, 48228
MEERIFLIE, 7850 CHA T, AV Rk
Form 1(7.47 g, W% 93.3%).
2.2 Form III [ %

BUATOEEmE 8 g, MIAFEL 40 mL, fift =
55 CIHVP FEMe R ot 4, PRt H B = R IR
1 h, 198, 76 50 CCHA T4, 1990V Form
I (7.12 g, Y 89.0%).
2.3 Form IV Wil 4

BUAYS M 30 g, SN AT 400 mL ., #lifk/k

Hh LA 2
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1 600 mL, Form IV & # 0.1 g, F 30 CFHiHkE
7% 96 h, 1€, 78 50 °CHZS T, #4390 VP i Form
IV(27.43 g, % 90.1%).
2.4 Form S M4

BUAvbEEmE 200 mg, fmA4ifb/K 2mL, F
95 °CTFIFEETE 72 h, £ 50 CCHZ T4, b
FEME Form S(162 mg, WK 81.0%).
2.5 XRPD

Cu Ko A A8HAL, FHEE TAERE 40 kV,
TAEH W 40mA, HEE 3.5~40.0°, K
0.013 1°, BEHAELHH =N
2.6 DSC

K BAREL “2.1~2.4" TR J7 2 Fr A5 5 BUAE 5
3~5mg, WAETRRAT, s, DIsHREE A
XTHR G FERUSORAP T AT, IREEERET 35~200 °C,
FHE#% 10 °C-min',
2.7 TGA

K PRI “2.1~2.47 TR )5 ik Brfs i LR 5
3~5 mg, BT, DI HHIRESS AR
TERAPAYT T FHEA, JEEEER 35~500 °C, Tt
TR 10 °C-min”',
2.8 FAISES S

FRURL “2.1~2.37 T N 7 il 45 YA Ve Form
1. Form Il Form IV B:544% 1 g, IRBIISIERILG
FESh o ATRIBIAFESLZ) 100 mg, 762D
F25, 55, 75, 95 CF4rBIEIFHHET 5%, 10%,
20%, 30%, 50%, 60%, 70%, 75%, 90%FH %/
KIREEHIT 72 he
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Fig.3 DSC curves of posaconazole polymorphs
A-Form I; B-Form 1V; C-Form III; D-Form S.
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Fig. 2 XRPD patterns of four polymorphs of posaconazole
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Tab. 2 Contrast results and type attribution of different crystal characteristics data with patents

ApA) B IR XRPD H (] 26/(°) DSC W #iég/°C TGA/%

Form I L 14.5, 19.2, 21.7, 24.1, 293 128.09, 167.58 /

SLE 14.37, 19.33, 21.50, 23.88, 29.11 130.11, 168.20 0

Form III L F] 6.1, 83, 12.2, 13.4, 21.4, 248, 252 11031, 117.39(ik#y), 170.58 /
SCH 6.00, 8.24, 12.10, 13.31, 21.33, 24.67, 25.03 109.34, 116.67(##), 170.59 1.67

Form IV L 6.6, 10.9, 16.9, 18.4, 25.1(x0.2) 160k, 171 0~3
Sy 6.56, 10.83, 16.80, 18.25, 25.04 125.03(i#), 170.10 0.96

Form S il 7.95, 10.20, 16.05, 16.69, 17.32, 17.77, 18.95, 19.29, 19.83, / /

21.32, 21.67, 24.70
SLE 7.84, 10.10, 15.92, 16.58, 17.26, 17.64, 18.84, 19.22, 19.70,  134.33, 167.93 0

21.19, 21.56, 24.58

TE: 20 L H o (EARYE A Bk 5 R S S A 2000,

Note: 260 was calculated from the d value in the patent according to the Bragg’s Law!!l.

ANTF] E ALY TGA Bidis Wk 2. 2545 3 DSC.
TGA FHE V15 : Form I A1 Form S 3 5 JC/K W) sh 5 ,
JEALRTICAR H 5 Form I N HERA RIS, TGA
RKH 1.67%; Form IV A/KEW M, TGA JKH
0.96%.

3.2 JAVDREME TR K b B AR L AT

ANFREE . FEE-K BT, S A B A AL
SRR UL 3, MRS AL CR, il T
RUYE F B K AR R AR B LI 4,

FHE ST TS . I VD R Y & 8 55 7K 0 K
T B UM G . =K BE OKARBR HE = 50%) R iR
(S55°C)H 5 TIE K& W (Form 1V); i e BE HH it
FMIRIR T 5 T8 W H B0 5 ) (Form  TID); fmi7K

xR3 AV RS EHOEMNRE LS
Tab. 3 Relative stability of posaconazole polymorphs

W) IRBESC ER BRIy REESC B
K 25  FormIV | 7K 55  FormIV
HIAE/7K (5/95) 25  FormIV | HEE/K(5/95) 55 FormIV
FAE/K(10/90) 25 FormIV | FEE/ZK(10/90) 55  FormIV
HE/7K(20/80) 25 Form IV | HIEE/7K(20/80) 55  FormIV
FFEE/K(30/70) 25 Form IV || HIEE//K(30/70) 55  Form IV
HEE/7K(50/50) 25 Form IV | HIEE/7K(50/50) 55  Form IV
HAL/K(60/40) 25  FormIV | HIf%/K(60/40) 55  Forml

FEE/K(70/30) 25 Form UIII| B E/7K(70/30) 55  Forml

WRE/K(75/25) 25  Form I | HIf%/K(75/25) 55  Forml
/7K (90/10) 25 Form IIT || FEE/7K(90/10) 55  Form I
PP 25  FormIII | W@ 55  Form III
7K 75  FormIV | 7K 95  FormS
FH /7K (5/95) 75  Form IV | HEE/K(5/95) 95  FormS
HAE/K(10/90) 75 Form IV | HIEE/K(10/90) 95  FormS
F#E/K(20/80) 75  FormS | FHEF/7K(20/80) 95  Form S
HEE/K(30/70) 75 Form HEE/7K(30/70) 95  Form S
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Fig. 4 Phase diagram of posaconazole in methanol-water
system
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B AL KA Y (Form IV)HIRES , BT LA S ke
o A FE T 3 3t o 8L T 4 i O o o s ]
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