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Abstract Mometasone furoate (MF) is a potent synthetic corticosteroid widely used in the treatment of asthma, skin
inflammation and pruritic diseases. This study discovered six solvates of MF (acetonitrile, methanol, acetone,
dichloromethane , ethyl acetate and tetrahydrofuran solvates) , and the crystal structure of the acetonitrile solvate and
dichloromethane solvate were successfully resolved using single-crystal X-ray diffraction. Crystal structure analysis
showed that the acetonitrile solvate belongs to the same P2,2,2, space group as the known Form 1, but its PXRD
pattern differs significantly. The dichloromethane solvate belongs to a new space group different from the anhydrous
Form 1 and the hydrate. The MF molecule has an irregular shape with two large rotatable groups, which can form
large cavity structures with adjustable sizes during crystal packing, enabling it to accommodate solvent molecules of
different sizes and thus form various solvates. The stability of the solvates under different environments and their

polymorphic transformations were studied by PXRD. The solvates of dichloromethane, acetonitrile, and ethyl acetate
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were unstable at room temperature, spontaneously desolvating and converting into a new metastable form, while the

solvates of tetrahydrofuran, acetone, and methanol were relatively stable at room temperature. All these solvates and
the new metastable forms converted to Form 1 upon heating.

Keywords Mometasone furoate; Polymorph; Solvate
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Table 1 Methods for preparing MF crystal forms

No. Solvent Temp./C Form
1 Acetone, MeOH, EtOH, THF, EA, DCM 2545 Form 1
2 Acetone, MeOH, EtOH, THF with water 25+5 H
3 ACN <5 Syon
4 Acetone <2 Spr
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6 THF =) Sy
7 EA =) S,
8 DCM =) Sy
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BRI ETEAE Y e Fig. 1 XRD patterns of crystal forms in Table 1
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Fig.2 TGA and DSC curves of new crystal forms
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Table 2 Comparison of theoretical and experimental TGA weight loss for solvates

Solvate

AM

exp

AM

theory

SDCM SACN SEA STHF SBT SMc
10.4% 5.2% 9.6% 7.3% 52% 6.0%
14.0% 7.3% 14.4% 12.1% 18.2% 5.8%
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Table 3 Molecular size and volume of common solvents

Solvent Length/nm  Width/nm  Height/nm  Volume/nm®|| ~ Solvent Length/nm  Width/nm  Height/nm  Volume/nm®
Water 0.304 0.330 0.393 0.0286 DCM 0.420 0.453 0.648 0.0855
MeOH 0418 0.424 0.468 0.0529 Acetone 0416 0.538 0.671 0.0884
ACN 0.407 0.415 0.585 0.0642 THF 0.500 0.570 0.630 0.1043
EtOH 0.427 0.457 0.605 0.0769 EA 0.417 0.562 0.892 0.1258

23 BRIEEHSH

231 @EAEM T E X PR AT RAESENT T Saon 1 Spen B ABARZE A , 255 ANZR 4 AR 3 B
7. Ea FL RS 4R SR 25 B, HA IR 3RS (R E, AR 1A S, o RB IEAS &R P2,2,2,, (HJRTE M
Hh AT B ES S Soe MERRHE R P2, A HHE; AKEPINE T = RHH R P S BIEE. (E5FEENZ, S
KA R 305 F A . 383 Mercury JPFRIA H 4 FP SRR XRD 35 & (B 4)1), RS RIS
Saon 25 [IREAR ], {HILXRD 3 AW 25 53 . A SR 0B W0 RN 0K b 70 EL A 1 8 R 1) sl R L )

Table 4 Comparative analysis of four crystal structures

Form Form 112 Saen Spem H2
Type Anhydrate Solvate Solvate Hydrate
Formula C,,H,,CL0, C,,H,CLO, - (C,H,N) C,H,,CL0, C,,H,,CLO,-H,0
Space group P2.2.2,(19) P2.2,2,(19) P2, P (1)
a/mm 1.23414(7) 0.79963(2) 0.75185(6) 0.73208(7)
binm 1.35838(7) 1.35239(3) 2.54367(19) 0.84767(8)
¢/nm 1.49376(8) 2.48104(6) 0.79846(5) 1.18136(11)
al/(*) 90 90 90 73.251(2)
BI(%) 90 90 113.020(2) 85.006(2)
y/(%) 90 90 90 69.344(2)
Volume/nm® 2.50419 2.68303 1.40542(18) 0.65679
7,7 Z:4,7":1 Z:4,7":1 Z:2,7":1 Z:1,7':1

Fig.3 Unit cell of four forms
(A) Syens (B) Speys (C) Hs (D) Form 1.
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232 HFME AR 2 RURIELS 22 5 B MG 2 RV RE R 2 S, Mg 2 gL

l l ‘N SDCM

10 15 20 25 30 35 40 45

20/(°)
Fig. 4 Simulated XRD patterns of four crystal Fig. 5 Molecular structure of MF with atom
forms in Table 4 numbering

B0 N R e S BN A ST B 22 fi Y 5 MERR 2 295 0 T M R A A, HERU A R s
AR MEF 23 T45 0 K555 ILIEL S, MF A BRI i A A L IEE 2 4>l e i 1, 54
LA A ZIHAARRIL . RS T 4R AD 71 "I, BR C23—03—C17—CI3 BT S, HE
THIAAZERBOR, BRI 180°. METHRIRIR AR — N UBOR YL I, 7 A% T e iy 2™ A= B Y
2[RRI R AR AN T BHE 2 AR AR, DHE R I T X L8 T Z AL 5 R e e

Table 5 Torsion comparison of conformers in Fig. 6

Form 206—C24—C23—03/(°)  £024—C23—03—C17/(°)  £€23—03—C17—C13/(°)  £03—C17—C20—C21/(°)
Form 1 -176.23 171.32 162.99 45.18
Siex 6.88 172.173 161.31 -137.34
Spen 177.70 -177.63 162.03 4431
H 174.78 178.54 162.99 45.18

A ARHERUIT R, B T AR 1 RIAh, 340 3REARMIAY (BT 6 A1 7). f# L 1 i) MF 73 Fd i O—H
- O=C BT RIE I 27 P IE5E ; Mg b, MF 2> Tilid C=0---H—C &L MRS, fr
AT RAEIL 5, AR FAT L AR, A7 L8 ) AR, 0500 080K 0 T AES1 551 2
). fEMF#EGIS Y, AR5 MEESOE s i ST, al AR R A R E I B 2N R

(A)g : f % (B)i ; % E
(C)% (D) g E 3'D
Fig. 6 MF conformer in four crystals
(A) Fom 15 (B) Syens (C)H; (D) Speu-
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Fig.7 Molecular packing diagram of four forms
(A) Form 1; (B) Sen (C) H; (D) Spen-

233 @ME N SIS SO R TR T AN A R], AR RO A RREA S O, T
B Shi &8 TEMFFT M BB, & B 7] o0 ROSE X T [F] S S-S 0 T AR BE 28 . Multiwfn
SRR, B N B TR AT AR SO A Multiwtn 3. 8 (RIS 4341575, A% [B] R
410. 025 nm) 43T T AR 92 I RRL (R 6). i TR IR] S i A= oc 8 (Z (B A —2, Bl
A — R AR BR LS AT e . Y AR S AR I, SAREARIBAR N, WS, o B AR AR R I8
K7.1%, KEYH KA. 9%, T Syey B IR AL A (12.3%). 4R TIRGER 28 0y 25 Fe g, Hidhok
B2 7 R 38 32. 09% (0. 864 nm®) , HLUORE SRS 11 32. 05%(0. 803 nm?) , 1] S, ey 25 7350
FIAK, 4729 8%(0. 801 nm*). Boothroyd & IA Ky, 5 (4 0T -1 59 55 A1 T3 AR B AR TR il A4 i 2
oy sk, BV RETIA R T, el B E s B AR A . MEF SRS IR R 4 T b i
FHEAER, HRE IJ“%&FAHH%F BB 08/ T 28 SRR 3-8 3R] R TE s 7165 W i 2 TR
. AHHFRM55, RIS L, Xy R A4 N B EARE ~ 155

Table 6 Volume comparison of unit cell and void of four forms

Form Form 1 Saen Spem H

Relative volume (%) 100.00 107.14 112.25 104.91
Void volume/nm* 0.803 0.801 0.881 0.864
Void percentage(%) 32.05 29.84 31.34 32.90

F I ORCA 4. 2 {4 ££ B3LYP-D3/def2-TZVP 7K - FARAL T 8 UL 70 43 + 1 25 F9™, Jf 58 ot
Multiwfn 253 T H 25 B 4B (0. 001 a. u. ) Fil Marching Tetrahedron (MT ) 350158 1 40 F ) JE 18
RN ARST 280, 4592/ TR 3. 2 TIBRMA AL & 7 BB THA , K RE a1 i/ MG
DI REY I S8 e E R a1 RGE (1818). i 3R 3 AT, 50 0 7 i AR 22 5 .35, /K43 1 /)h (0. 0286
nm’) , T EA B K (0. 1258 nm®). MF B 46 i A7 7 RO al 8 19 455, REAE 2540 22 R i) 70 5 (i
ACN, MeOH %§) , iX A] fE /& MF REIE WL 2 T
RGP R . SLgd, MF 76 B AR TP BUs
REY, AT R R AR TSI BUBERE , 1A 3
FFF"MK 0.415 nm
24 BRIEWHEENL

i XRD 3 M1 1 2% ¥ 50 0 RO 7 70 B
FRUREAS SR o PO R 10 7T L, Spoy 1S o 0383
XRD SZH6 1% (K] 5 S R gE A LA 1 1 1 ﬁzlx%A Fig. 8 Rectangular box model of solvent molecule(ACN)

V- 0.0642 nm?

0.407 nm
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o> 25 5 EHEE B T8 Al 5 7245 CUA R yA I, RS g fh AL 1, FRTRAAE 06 1) 58 5 B I
FEM T B AR, RENZH AR BUATE , Sl T S 2 RE W AR R L 648 | S, F1 Sy B ELAT 28
LT M, S0 LT3 R A8 A — AR B3 S 70, (EJEAE T Y5578 A S 78 1 (&1 10 Al
11). MEEZ T, Surs Ser Sy FEE IR T REREAFAE 3 d, (HJEAE 45 CINAR2 h 5 B A N L, R
R IUEEAS RS T (T 12~ 14).

5 10 15 20 25 30 35 40 5 100 15 20 25 30 35 40
20/(°) 201°)
Fig. 9 XRD patterns of S, Fig. 10 XRD patterns of S,
a. Simulated; b. fresh; c. grinding; d. r. t., 15h;e. 45°C, a. Simulated; b. fresh; c. r. t., 3d;d. 140 °C, 2 h;
12h; £ 150 °C, 2 h; g. form 1(simulated). e. form 1(simulated).

5 10 15 20 25 30 35 40 5 10 15 20 25 30 35 40
20/(°) 26/(°)
Fig. 11 XRD patterns of S, Fig. 12 XRD patterns of S,
a. Fresh; b. r. t.,3d;c. 45°C, 12 h; d. form 1(simulated). a. Fresh; b. r. t.,3d;¢c. 45°C, 12 h; d. form 1(simulated).

5 10 15 20 25 30 35 40 10 I5 20 25 30 35 40

20/(°) 20/(°)
Fig. 13 XRD patterns of S, Fig. 14 XRD patterns of S,
a. Fresh; b. r. t.,3d; c. 45°C, 12 h; d. form 1(simulated). a. Fresh; b. r. t.,3d;c. 45°C, 12 h; d. form 1(simulated).
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