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The present invention relates to Form crystal of bisulfate of janus kinase (JAK) inhibitor and preparation
method thereof. Specifically, The present invention relates to Form II crystal of (3aR,5s,6aS)-N-(3-
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methoxyl-1,2,4-thiadiazole-5-group)-5-(methyl(7H-pyrrolo[2,3-d]pyrimidine-4-group)amino)
hexahydrocyclopenta[c]pyrrole-2(1H)-formamide bisulfate and a preparation method thereof. The said
method comprises crystallizing any crystalline or amorphous of compound solid of formula (I) in the single
or mixture of organic solvent to obtain Form II crystal. The Form II crystal of compound of formula (I) has

good chemical stability and crystal stability, low toxicity and low residue of crystallization solvent, can be
better used for clinical treatment.
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—HEJAKH BN REOBNESFEARINE
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FORM CRYSTAL OF BISULFATE OF JANUS KINASE

(JAK) INHIBITOR AND PREPARATION METHOD THEREOF
[ 5 1 S35 )

[0001] A& #FEH ¥ K (3aR,55,6aS)-N-(3-F & £ -1,2,4-
E U -5-E)-5-(FF B (TH-WE 0 3 (2,3-d)WE g -4-E ) R E) A
SRR (I 20H)-FHERBRSEY 11 EERHE
R HTENMHRZ RELZFHAN S EHBESORAOLE
D RARRE RO EE -

[ % A0 £ i ]

[0002)] BAEARZEREERNEBEER  EXH
BRARNERARS SIEHAHEENERBLEERE - A
Tofacitinib(CP-690550) R R A UM F W — B H & O R
JAK BB #I& B > Tofacitinib RHBANERBERE £
(rheumatoid arthritis)i5 B BY & B 28 ¥ (first-in-class drug)e
B tofacitinib B EHBH —RIEEBR A EM%
HREE JAK MBI R AEY 2R W02013091539- 1]
B WO02013091539 &M H BRI NBERESI T XA
7~ BJ (3aR,55,6a8)-N-(3-FF & B -1,2,4-18 0% 5.5 )-S5 (FF &
(TH- Mt W% 7 [2,3-d )W e -4- B ) 2 22 ) 8 |08 R [c] i & -2(1H)-
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[0003] RFArAM HEAEERIOSEEETESR
BEZEVOLBLENE  RRHEABERENTEE T
BEAEGHNEESEHENEL AR EGABEZELE L fb
BREGE RBADKSYEFEFIERR  ZERES B
Bl &R -—ELLE  RABZIB I &E  2RIEH
HA B 201410529863.8 - EREHWMEF  KFEEW
B BRUEGVWEFERN—ELY  FBEZSERBS
ATEHRES NEASZEAERBMRIYEEIERES
B - AEAHBEBRAERES I &8 RELRANEER
RErBFHRZEEAER > BEZ I RESAZEHR BT
U ERSREIETLAESERE  KEGEFYEHAT
BEE ENMEENIHALERE -

[BHAZR]

[0004] AFEHOEZ R — T JAK BB 0 Bl &
RBREAEGIOALSEY B ESREUREHERNEEN A
% o

(0005 &M FERBTAMLENERTRAELGEETE
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BN —RINEREY  HFAEBEREDENTT X-BHE
DSC il BRAMKLEVELATHERWEEELET -
UGB —BRXEERFHEE > BRMBES IHES -
AEBEFRAINEEEY DSCHEE BRI 218C M 5L B 15 &t
RFE - X-HBRHRBHELME | BFRR > A Cu-Ka
BE D20 AEMEEMEGERAN X-HEDKRE
STE L > 97 8.96(9.87) 11.80(7.50) > 13.12(6.74) > 13.53
(6.54)» 13.89(6.37) > 14.42(6.14) » 14.98(5.91) » 16.52(5.36) >
18.20(4.87) » 18.75(4.73) » 19.15(4.63) » 19.72(4.50) » 20.82
(4.26) » 22.05(4.03) » 22.52(3.95) » 22.92(3.88) » 23.58(3.77)
1 27.04(3.30)%5 & B -

(0006 ATHAMNG INAKELW FEF » AIESEE
ERANADLEDNEEVRRERIBE  TUEAT
MEVREENEB FAFHEAXOLEY THEZHR
%R

[0007] ERAXKEEREBREY BRESEHRETH
N FAREAERETRAFEREBOEE FE BE -
MAREEEETRAER REMNECAR EESFE -
ZE RRNE - -Z2BZE - Al - _&FKRXEMOES
BREREXRGER - MR TLHAE—BRE > WA
EZEHULERABBENOREAEBR -

(0008 &M  AFHEHENVHEBEAOLEYHY 1I
RGN ATEEBEUTHE

(1)# (3aR,55,6aS)-N-(3-FF & F -1,2,4-1 — g _5-3£).5-
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(B & (TH-ME 0% 5 [2,3-d]WE g -4- B )R E) AN S B R H (el
-2(0H)-FEREMAERER - BMBRE  BE 7
KERADULEDEBMAEEREENERERF - %
Al AT &

()@’ ~ Bk 5k -

[0009)] EABRHABENERAER  FERDF > &
REBZEERRETBIREN INEE  WE - - BENT
—%F XREHEPH-EBEREEEBREF I IRER IS
RNERNWESGHER E-—SPBRENERBEEEFE - Z8
EAE FH ZBRZE G X_&FKk/FE - _&8F K/
HEIZE —f¥R/FER/ENE  —FR/FE/IZB
B _EPR/FRE/AEEESBEBR -

(0010] —F i RENE—FBEESHFE -

(0011] #AXABUPN - EHERIEF  HREWEEE
RBBR & PRE/FR/IZENESHE > = BBl E
THRE  EABVRENEBAEZF  ZEBHEILS
122 3:10-

[0012] ERSEM AT ERERIRE TUAEEH
ERRBEIEEST - Fl0 AUAEABENROLSE
NEERBEMPERREEHSANEBRITLE SRR
#m REBELZE NUBIMBEENES - TENORE S
EEEEMET £ 30CE 100CEH » F 40CE 60
CHNMAKHETETEELZR  REFINEZREL LB A
R R -
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[0013] BEERFEHEASIT(DSC) - X— BB 2A
EHBINAMLEYHNERBETT HEWE B
AR ENERBEETTHRE -

[0014] ZBWABHN T ERHBIXDOCEY TEHE
I B ARESERESENBHER  HEATEHBERE
HEAEZNAHBEELABYBENREE X AMARH
WERATUBRFHUFREREEERSIER

[0015] RIAREKE > ABHEABINDOALETH 1
AERESR "TRNGGETRZESAEZFNEEERK
> BEWE BHINMZHAEGRET  HEREEREF
RAMELEEEGRENERAER £EEFBETER
Half6® »r A EBENRLTELEE -

[0016)] Z—7m ' ABBHEBRHET —EBEEERXNDOK
EYNABAGERNERESY FREEGMRERESELS —HE
EELHEXINER FTAE2 LSO RBILUER
AW HEE MEHER THARAFERERGN BF
EBRWH  RAEFERBER REFAOEEBSETHNE
Y- AXBURENEYHEEYS 1 AEENEES
0.5mg £ 200mg -

[0017] ABHAS—FEBRAFHHIKXNOLEY I
AR AN EY S ENBEEE JAKEBE R
MERRHWEDTORARZ AR FRKESERBERERRYE
R BT % -

(BN ERA]
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[0018]

F1EH BRAOLEY @@+ UM SHR0302 £ R)HITH
MR X-HBRYRBEREL -

F2EH RERAMOEkEY URELY DSCHH -

FIHEH BAMLEYEETHEEBN X-HRHREH

B
p={1i}]
o

F4E BRADMELEDEENEEH DSCHEHE -
(&A= ]

[(0019] ITHEECEROI EFMEBBARE » K
ZHNERENEANRBPAZTHNRWT AR > MFEREX
RUANEEN®GE -

[0020]

BB AT A Ay R S
1~ DSC g

% 2% B0 5% : Mettler Toledo DSC 1 Stare® System

R AR

FEEER:10.0C/H &

BEEE : 40-300C

[0021]
2~ X-5Y A% 8% 5T 2

AT © D/Max-RA H & RigakuX-5f 42 ¥ K #& 5 1%

W B Cu-Ka BB (A=1.5418 A)

mE AR 020 FHEGE : 2-40°

BR : 40KV  EH ' 40mA
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[0022]
HhiEH 1

B (1.0g > 2.4mmol)(3aR,55,6aS)-N-(3-F & % -1,2,4-8 —
Mg -5-F)-5-(F & (TH-L i H [2,3-d1EE-4-E )R E)SNE B
I FF [c]WE#& -2(1H)-FF B g ho A 2] 50ml B & - h0 A 12ml
“TREBER Iml EAKFE ERTES RKLEMNO.25g
2.5mmol)iR B - MBREBER  BEREAEY  BF
6 /NEF MERGHATE N Iml EFNENHT EAEOGHE
R EESER 18R HE ZRE0EEE 1.138g;
ERER NI ZEEELRNX-HREFEZERE 1H-
RS ER 8.96(9.87) 0 11.80(7.50) » 13.12(6.74) » 13.53
(6.54)° 13.89(6.37) > 14.42(6.14) » 14.98(5.91) > 16.52(5.36) >
18.20(4.87) » 18.75(4.73) » 19.15(4.63) » 19.72(4.50) * 20.82
(4.26) > 22.05(4.03) » 22.52(3.95) » 22.92(3.88) * 23.58(3.77)
A 27.04330REHHE - DSCRERSE 1 H > HRRME
Bk PR 21724 C o BHEBERS 11 &K E -

[0023)
B i 2

B (1.0g 2.4mmol)(3aR,5s,6a8)-N-(3-F & £ -1,2,4-1% =
R -5-F)-5-(F £ (TH-ML1& H (2,3-dIM 1€ -4- B E)A & &
O H [cImt o -2(1H)- B Bl iz p0 A B SOm1 g &> i A 12ml
“EBER o ImIEAKFE EBRTER REBHEMO.25g
2.5mmo)RTER - BREBREER  BREBREZTEY > BHW
RMEER BSEERERAOLEY  ZEBEELY X-HEE

96912 7
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BrEEE R 3 E
4 B -

AN EAE K KE - DSCEERE

[0024]
B p 3

EX(1.0g 2.4mmol)(3aR,5s,6aS)-N-(3-FF & & -1,2,4- 5 —
M -5-F)-5-(F E(TH-HE g H [2,3-d]E g -4-EHVEHE)AS & B
O H [clMb g -2(1H)-FER M A SOmlSEF M & in A 12ml
“RPEKEIm EAKFE ZEBETES REWNWO.25g
2.5mmo)IRTRER - MBREBBER  BRERETEY  BF
réd 24h R BRSO CE®E 115z BHKEKRS 93.2% -
HEX-BHRHMDSCEZERWRLYE HMEEYWS II & -

(00251
"Bl 4

B (1.0g* 2.4mmol)(3aR,5s,6aS)-N-(3-FF & 2 -1,2,4-1% =
WS- )-5- (O 25 (TH-ME 0% 3 (2,3-d 16 0% -4- 3 ) I 2£) < & B
P (b -2(1H)-FF B A SOml$E & fn A 12ml
“REROInIEAKFE OERTER REBEMEMNO.25g
2.5mmol)IRTAER - BRBHEBRER > BRBEAREBEY B
6 /N MEBHE > I 1ml Z2EHiF EXEQ G FHE
i BER® 18/ HR LREHOEE 1.17g
EHER 949% ZFEEELN X-HBRBESH M DSCHHEHR
MELLYH HEEYS I&EH -

[0026]
BHEH S

96912 8
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B (1.0g° 2.4mmol)(3aR,5s,6aS)-N-(3-FF & £ -1,2,4-8 —
M -5-E)-S-(FE(TH- W H[2,3-dEIE-4- B )VEE)S R B
IR ) ¥ -2(1H)-F BE BZ I A B0 SOml ¢ M b 0 A 12ml
SEER Il MoK R B TR A% IN0.25¢ -
2.5mmo) B H E c BMBREESR  BRBETEY > B
6 /B BMEBAE M Sml ZBMZERE  SABRAEG
EAATE  BEABE 18 KBRS EREHAGES
1.16g  EIRES 94.2% - B4k & 4 M 00 X-51 % 48 55 71 DSC
BECHRLY  REEWS I .

[0027]
= 16 B 6

B (1.0g 2.4mmol)(3aR,5s5,6aS)-N-(3-BH & £ -1,2,4- —
M-S B )-5- (B EE (TH-H 0% 3£ [2,3-d)ME 0E -4- ) IR ) A 6 B
P FE (1M 8 -2 (1H) - FF BB B A0 A B0 SOml 88 T3 b f0 A 12ml
SHEER O ImI MR EETEE S KRB WEMNO.25¢
2.5mmo) B EE c BEARKEE®  BRBREFEY @2
6 /NBE o MEBATE M Sml FEWE ARG GE®
Wi MRS I8N MR SRESEER 1.14g
E RS 92.3% & X-BMHADSCHRBHELY » =
EWBI&H -

[0028)
B 1 B 7

B (1.0g° 2.4mmol)(3aR,5s,6aS)-N-(3-FF & ££-1,2,4-8 —
55 )-5-(FBE (TH-I 06 3 (2,3-d1WE 0 -4- ) B E) A 6 B

96912 9
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53 [0 5 -2(1H)- 5 Bl 1 1 A 31 S0m1 8 J¥ 5 b » 10 A 12m]
SR ml KRB R TR 00,25 -
2 SmmoDBHE  BEWBEE  BRBETEY > B
BEES BEEBROLAEY - GHBE A Sl @
B MBER 20 S8 AA - BREL b BE B
B8 E 942me - EKES 76.2% 0 £ X-#H 7 DSC
BREHALY REENS 1A -

[0029)
B 5 51 8

HX (1.0g> 2.4mmol)(3aR,5s,6aS)-N-(3-FA & F -1,2,4-8 —
WS- 3 )-5- (5 L (TH- Tt U8 3 (2,3-d )0 0 -4- 5 ) B 25 ) A & TR
B3 ()W B -2 1H)- 58 BB B 4 O 001 2 B B 5 o 9 6 48 51
FEW (LAY BHBERMA Sml 2B - 1% E %
EEBEER 058 BA BRES B BE B
BB EEER .08 ERES 823% & X-@4H A DSC
BRAFELY  HEEMS 1S -

[0030])
B 5 51 9

HN(1.0g > 2.4mmol)(3aR,5s,6aS)-N-(3-FF & % -1,2,4-1 —
W53 )-5-(F 2 (TH- M W6 3% [2,3-d )06 0% -4 26 ) 1% 3 ) 5 41,
3 [C1WE ¥ -2 (1H)- 58 BB B - 4 € 16 61 2 B BR 5 5 50 05 18 31
HEXRDLEY - BHBRSMA Sml BRE > 15
SR EE R 20 S H A BTS2 B
BEBEEER 1,05 EIKES 85.0%¢ 5 X-5 5 A1 DSC

96912 10
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EFERAELLY HEEYS I&H -

[0031]
B 10

HN(1.0g’ 2.4mmol)(3aR,5s,6aS)-N-(3-F & & -1,2,4-E —
P -5-F)-5-(FF & (TH-ML i 3 [2,3-d1%E e -4- B ) A & 3]
KA (I -2(0H)-F K ZERS 2ER FENEEH
BEERAMLEYD BASEEMA Sml Z8 ZE » 2
ElfiEEREEG 200 & WAl BHEATE 2/ #HIE -
RREOGESE 1.11g> MK ER 90.1%- H X- 5 1 DSC
EAECHEILY HMEEDS I&H -
[0032]

Bl 11

B (1.0g 2.4mmol)(3aR,55,6aS)-N-(3-FH & & -1,2,4- —
MR -5-F)-5-(F B (TH-ME 8% HF (2,3-dIMIE -4- ) E)A 6 8
RF It -2(1H)-FEif  HREREY 2EBR S E8 5
BERPADMLEY BHAERSHMA Sml BE - MEE K
BEEBBEER 2008 Hal BRI 2/ BB &
RECDGERE 113z BHKRES 91.5% - £ X-FE5H M DSC
B EEHELY HEEYWE U&H -

[0033])
B mpl 12

BW(L.0g 2. 4mmo) A (D EMI & E) HhEEFH =
5 201410529863.8 HEY F LT - A0 A B 250ml B O #E o »
MmA 100m] FEE - INAERBE - BEE K 1098 B4

96912 1
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BRBREMBE OOm] FE  REESEE®R 4/ HE -
EBHGEE® 842mg BRERE 84.2%  ZEHBERY
X-ARBHMDSCEBERAFILH HEEDWES 11 &E -
[0034]
B Al 13
WEREG AN INAEGREDNERES 2HENE
EREMBEGSMOFTERE » FEEXB@500Lux) > i1
Z(40°C > 60°C) > HIR(RHT5% > RHIOD)EH T RN &EE
M- ZEMBERBEE SKMIOKX HPLCHRAIMER R 1 -
Z1-AMLEY NEEEAREERANTEEILE

it 557 RFRRI(K) | KM 40°C 60°C RH75% | RH90%
0 99.30% | 99.30% | 99.30% | 99.30% | 99.30%
IT &) &
5 99.29% | 99.30% | 99.20% | 99.31% | 99.31%
20130107
10 99.30% | 99.28% | 99.15% | 99.28% | 99.31%
0 98.33% | 98.33% | 98.33% | 98.33% | 98.33%
fE 72 B
5 98.04% | 97.65% | 94.53% | 98.32% | 99.14%
20120918

10 97.51% | 96.61% | 92.12% | 98.16% | 99.12%

[0035] “EUFERERRHA ADkEY IHE S
NMECEZLEMORENGET KB SENSE
BETHLTESRLEERE S REMENZERK B
EXR - BENKEET NAEBENEZEHEZETRESE

B e

96912 12
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[0036]
BBl 14

REBEED | TERSHOAMLEY 11 HESER
E - MARBRFRE  WESRRFAKERBE 9
EBREHZ2RETER 2
X2 ADMLEY I RBEEREEEWE

VN

96912

13

it 5% RE % HRiBE e | DSC &
WA MEEY 11 & E L
BHE 14.1 o B R DSC & {#&
lg ERRFET > W (HIER
| S011113120822G | 10 4+ 4& 217.98°C
hfEE 10 48 -
8OCH#E | MAMLED I KBRS
HE 14.2 DSC i {8
BRI 3/ |1g T £ S0CHB 3 /N [T 545
S011113120822H 218.45°C
¥ R -
HE 143 AaXkEw 1 &85 DSC &
B g B 11 &4 7Y
S011113120822P BRIgH - 217.85°C
[ %5k )
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1672305 5% B g 22
X EE K5 0104134655
X EHEH 104$10H22E] XIPC 488 -

[BHAE] (F/RX)
—HEIAKEBAFANRBEEENEERRARLHE
77
FORM CRYSTAL OF BISULFATE OF JANUS KINASE
(JAK) INHIBITOR AND PREPARATION METHOD THEREOF

(%]

ABHEY R - BIAKSBNG B WRBEENE LT
AKRHEBHELE - BB - XABHBHEB & (3aR,5s,6a8)-N-(3-
S -1,2,4-0 T 0 5B )-S5 (F R (TH-IE R A (2,3-d] M I
A-EVEE)VAEB R (CIM S -2(1H)-F R IR B8 6 88 A9 11
B m RS - s o5 5 & B R
EREMXDELEAYEBEE —NEREEREEMNYWE
EERBERFTELEBIRAOKESYN I M E S - A BHF
BEADKEYHN | DESEHRFNENTEENL
ZREME O LAMASREHERERY  WESHAR
B PR W8 R -

96912 1
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[&3]

The present invention relates to Form crystal of bisulfate
of janus kinase (JAK) inhibitor and preparation method
thereof. Specifically, The present invention relates to Form II
crystal of (3aR,5s,6aS)-N-(3-methoxyl-1,2,4-thiadiazole-5-
group)-5-(methyl(7H-pyrrolo[2,3-d]pyrimidine-4-group)amino
Yhexahydrocyclopenta[c]pyrrole-2(1H)-formamide bisulfate and
a preparation method thereof. The said method comprises
crystallizing any crystalline or amorphous of compound solid
of formula (I) in the single or mixture of organic solvent to
obtain Form II crystal. The Form II crystal of compound of
formula (I) has good chemical stability and crystal stability,
low toxicity and low residue of crystallization solvent, can be

better used for clinical treatment.
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[REH]
(FRIEENERE]: &
[AREFE TG ERA]:

HRAKNERRBUE > LHEFKORKE -
WK R RRE -

(ARXEFLEAF
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2104134655 SEELF| st 22
108 £ 6 B 28 HIZIEE#E

EF'DH-J**U &

1. —H® (3aR,5s5,6aS)-N-(3-FF & & -1,2,4-8 — M55 )-5-(H
B (TH- MG 0% 34°[2,3-d] W5 B -4- 5 ) BE &) N & 8 K I [c]it
B2(IH)-FERAESEN 1 HMEE  HEBERE

A Cu-Ka885F > B2 20 AEMEEEESRRN X-
HEMRKEFEZAEFESL 8.96(9.87) > 11.80(7.50) »
13.12(6.74)° 13.53(6.54)> 13.89(6.37)> 14.42(6.14)> 14.98

(5.91)> 16.52(5.36) > 18.20(4.87)> 18.75(4.73)* 19.15 (4.63)
19.72(4.50) » 20.82(4.26) » 22.05(4.03) » 22.52 (3.95)
22.92(3.88) » 23.58(3.77)F1 27.04(3.30)F & B & -

2. MHEFHEMNGHES 1 HAEN TEHEE > TiEEEE
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