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(57) Abstract: Disclosed is a method for preparing a selective anticoagulant, ticagrelor, and the intermediate thereof. The present
method synthesizes ticagrelor atter multiple steps of reactions, the process involving all new intermediates I, II, and III. The new
technical path and simple operation are suitable for large-scale industrial production.
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FE 0048, MFE: 2%

"H NMR (400 MHz, CDCL) § 7.37-7.24 (m, 5H), 4.45 (s, 1H), 4.39-4.10
(m, 2H), 4.01 (d, J= 12.7 Hz, 1H), 3.70 (d, J= 12.7 Hz, 1H), 3.54 (s, 1H), 2.05
(t, J=14.7 Hz, 2H), 1.43 (s, 3H), 1.26 (4, J = 7.2 Hz, 3H).
F345 2

(3aRA48,7R,7a8) -2,2- = F L w9 §-3aH-4,7- 2 F F[1,3] = RIXAM
[4.5-d}{1,2]1E% (4) &41&

T &L T
A e A
, 4

=

WAeads 2 (S g, 1915 mmol ) T 1,2-2 8007 (30mL) F, des
? (3.85g 2857 mmol ) , MR AEE 0T, RAKRSP T, REHEM -
RS TEEES (22 2, 191.5 mmol ) 6 10mL 1,2- 28, L EE ., R A
AT EEE, Pt 20 b 8f, TLC KM ( BihE: LR OLE=10:1, F§
R RE=0.35). ¥ eb JELBORS AT & .
@ R g R Ao 20mL FEE, FHRE 50°C, BAEF B TLC &
W EobEE LERZLES=11, PHEME RE02) RS R, BUERESR
AR (A TR FE=20:1) 23]~
P 2.05g, JLE: 559%
"H NMR (400 MHz, CDCL) 8 4.95 (s, 1H), 4.60 (d, J = 5.6 Hz, 1H), 4.49
(s, 1H), 4.26 (d, J=5.6 Hz, 1H), 222 (d, J=12.4 Hz, 1H), 1.91 (4, J=12.4 Hz,
1H), 1.39 (s, 3H), 1.25 (s, 3H).
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(3aR A5, TR, 7a8)-6-(6-B A -5-F A - 2R FEIER-4-5022- 2 F o
£.-3aH-4,7- F X 11,3 = FIRNM[4.5-d) [ 1,25 (6) 8944

Cl

N
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o 5 &
9 Q' Y
4 )YO 6

B a4 8(3.97g, 15mmol VAT 35mL S8 T F . oA = L8 (2.63

g, 26 mmol ), HHARZEIRE 0C, AAGRP T, simaibsdr 4 (220
2. 13 mmol ). LB FAAR A A Z R, A LG, el 20mL 80K,
GBI AR, REEITARSEAL (LihEE LB LEF=20:1). FE A6,
P 398g, dE: 80% .
'"H NMR (400 MHz, CDCL) § 5.13 (s, 1H), 4.69 (s, 1H), 4.35 (m, 1H),
4.40 (m, TH), 2.28 (d, J = 8.4 Hz, 1H), 1.96 ( m, 1H), 1.46 (s, 3H), 1.30 (s,
3H), 1.05 (t, J=7.2 Hz, 3H).
5 .45 4
(3aR48,7R,7a8) -2,2- =P E 6- - £ 6 X B2 (BAE Y ER 42
v -3aH-4,7-8 F A L3 SR AN 4.5-di1,2mR (7)) ¢94%

c Ph

N
O,;N—7" '\ oN—? N
\N)\ SPr 2 \N»\SPr
% NaOPh 0N
O\. . _ \.&
)Vd 6 )OYO\ 7
FB (140 g, 15 mmol) F=aRfi4E (6.56 g, 20 mmol ) A9 20 mL LA
P, ARORIE TS 6 (4g 10 mmol) BT 10 mL ZAF 695 &% ho

ke b RS EER, SRS RS RS2 R (TLC BT A
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FLEE R, LGBk LB LBES=10: |, BRAERE=04, S RE035), AEE
FE, Feo 20mb 05 LR ZLES A0 20mL 697K, B A AAE, TRy, &

Hpof e SmL EoK LERIEARAT R, iR, RS T

FE dg, WE: 90% .

LC-MS: M+H" = 461

"H NMR (400 MHz, d6-DMSO) § 7.22-7.48 (m, SH), 5.03 (s, 1TH), 4.88 (s,
1H), 443 (d, J=5.2 Hz, 1H),4.27 (d, J=5.2 Hz, 1H), 2.28 (m, 2H), 2.16 (d, J
=112 Hz, 1H), 1.85(d, J=11.2 Hz, TH), 1.48 (m, 2H), 1.40 (s, 3H), 1.26 (s,
3HY, 0.78 (¢, J = 7.2 Hz, 3H).
A4 5

(3aR 45,68, 6a5)-6-(-RE-6-FEE R 2 (AL E R4 £ 8822
¥R E3aH- AR I3 B3 A48 (8) 8984

PhQ
N
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: \i»\SPr HAN pPh

QN ZndAcOH J
_— HO—O, N~<
o

%,.
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ST (28,43 mmol ) BT FEg s e R (28¢ g, 43 mmol )
Fol B LR, bR B RA E WA, B B E B R (TLC
RRR B4R, Hidmbh: LR OEE=20: 1), AR (BibE: LB LES
FE 15g, LA 80% .
LC-MS: M+H 433

'H NMR (400 MHz, d6-DMSO0) & 7.05-7.39 (m, SH), 6.33 (d, J=7.6 He,
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1H), 5.35(d, J= 3.2 Hz, 1H), 4.50 (d, J = 6.0 Hz, 1H), 4.43 (d, J= 6.0 Hz),

435(t,J=6.0Hz, 1H), 408 (s, 3H),2.79 (dd, J, = 6.4 Hz, J, = 8.0 Hz, 2H) ,

2.22 (m, TH), 1.70 (4, 13.6H), 1.52 (m, 2H), 1.36 (s, 3H), 1.21 (s, , 3H), 0.82 (4,

J=7.2Hz 3H).

44 6
(3aR.45,68,6a5)-2,2- = F K. 6-(7-FE B E-5-(FAE)-3H-[1,2,3] =%

(4,5~ -3-2)- WS- 3aH- LA ] [1,3] =8IRS -4-BE (9) #5414
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HO — _ NaNoG2Z
2 N
E SPr (5 b \(
075 X SPr

8 9

e 8 (1 g 2.3 mmolpE T 10 mL 85 LB FK( 91 MYIRAEN F.
PR AR E 0-10°C, BRI NaNO, (800 mg, 11.5 mmol ) 65 K&
SmbL. FEATEE, £ O0-10CTHHAF 1D, A AR RBEANKG T
B LBR A e AR A, B AU, FE4 AR NaHCO; 65K, 48
Fafr R vk, TR, RIE. J2ed 9.

S lg, HKE: 95% .

"H NMR (400 MHz, CDCL} 8 7.38-7.55 (m, 5H), 5.35 (dd, J, = 4.0 Hz, .,
=32 Hz, 1H), 5.28(d, J=4.4 Hz, 1H), 5.12 (m, 1H), 5.35(dd, J, = 4.0 Hz, J
= 3.2 Hz, 1H), 4.18(m, 1H), 2.93 (1, J= 7.6 Hz, 2H), 2.61 (m, 1H), 1.56 {m, 2H),
1.48 (s, 3H), 1.28 (s, 9H), 0.84 (t, J = 7.62 Hz, 3H).
kAl 7

2-{(3aR 485.6R 6a5)-2.2- 2 F H-6-(7-FH B E-5-(BAI)-3H-{1,2.3] =k
[4,5-d B9 -3-K)- W -3al- A A NI —EFRAAH 4 EH LR BT E



WO 2014/005443 PCT/CN2013/073749
13

(10) #54&
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, FEILIEE T HLAF 20 min B, AR LERAR T B4 THF 2504 (862 mg
in | mLTHF, 44 mmol ), AEFEFR, #Ha P DS, BREERIE
12 AN T8 TLBS Fe R BR TR AT S KRR P, 4B AU, TR,
ARAL ( BB EE: LB LES=S:1), FERLe 10,

5 660mg, HKFE: 50%

"H NMR (400 MHz, CDCL) 8 7.28 (m, 5H), 5.55 (dd, J, = 3.6 Hz, J, =72
Hz, 1H), 5.21 (m, 1H), 4.86 {(dd, J, = 2.4 Hz, J, = 6.8 Hz, 1H), 4.14 (m, 1H),
4.03(d,J =24 Hz, 2H), 2.91 (dd, J, = 6.4 Hz, Jo = 8.0 Hz, 2H), 2.75 (1, /= 7.2
Hz, 2H), 1.61 (m, 2H), 1.57 (s, 3H), 1.48 (s, 9H), 1.37 (s, 3H), 0.89 (1, J=7.2
Hz, 3H).
kA 8

2-((3aR 45,6R,6a8)-6-(7-(1R,28)-2-(3.4-= B EE VIR B R 4)-5-(F5 8
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AN N\(N MeCN DIPEA © ~G‘N J
O7< SPr L
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a4 18 (100 mg, 0.17 mmol 22T 2mL ZAF ¥, e DIPEA (43
mg, 0.34 mmol) F(1R285)-2-(3.4- A F I AME (43 mg, 0.26 mmol ),
Frid BRI, b B e AR R G AR S AL (B B ZBR TLEE=5:1)

F3 A4 1.

'HONMER (400 MHz, CDCL) & 7.08 (m, 3H), 5.42 (dd, J, = 4.0 Hz, . = 6.0
Hz, 1H), 5.10 (m, 1H), 4.78 (dd, J, = 2.8 Hz, J, = 6.8 Hz, 1H), 4.10 (m, 1H),
4.01 (d,.7="7.2 Hz, 2H), 3.07 (m, 3H), 2.70 (m, 2H), 2.17 (m, 1H), 1.90 {m,
{H), 1.69 (m, 2H), 1.54 (s, 3H), 1.45 (s, 9H), 1.32 (s, 3H), 0.99 (t, J= 7.2 Hz,
3H),
% 9

2-((3aR 48,6R,6a8)-6-(T-(1R,28)-2-(3,4- = BE X )R B 1)-5-(A A
F)3H-1,2,3]1 298 14 543202, 2- 2 F R v S 3a SR A R (1,31 =
EIRAM-4-EAHTE (12) ¥94%

xo WW@F U
\f:r i .@» \)\( ~7

: Ko

12

3 "o

A

a4 11 (64 mg, 0.10 mmol ) 32T A7k THF F, A6 T Ao 10 mg
ﬂ{? LAH (,_L/‘Vgéih{, 2.5 € ); 4M %}‘:I{ ‘J;JJT. = j‘é E A i ‘jj ey
LC-MS(PE/EA=3:1 RE=0 M B BB T4, A 4, Prep-TLC 4

WAF B A-d 12,

FE 48 meg, MR T7% .

'H NMR (400 MHz, CDCHh) § 6.95-7.16 (m, 3H), 5.52 (dd, J, = 2.0 Hz,



WO 2014/005443 PCT/CN2013/073749
15

J= 6.0 Hz, 1H), 5.17 (m, 1H), 4.88 (d, J = 6.4 Hz, 1H), 4.04 (m, 1H),
3.51-3.68 (m, 4H), 3.04-3.13 (m, 3H), 2.67 (m, 2H), 2.48 (m, 1 H), 1.98 (br,
1H), 1.72 (dd, J, = 6.0 Hz, J, = 14.0 Hz, 2H), 1.55 (s, 3H), 1.37 (s, 3H), 0.98 (1,
J=7.2Hz 3H).
b 10

(15,25,3R,58)-3-(7T-((1 R, 28)-2-(3 4-= B ) I R R A )-5-( B AL
F-3H-[1,2,31 27814, 5-d]55%-3-8)-5-2-8 LR IOF AR-1,2- 8 (13,
Ticagrelor } 44| &

H Y

(L\ MM gF F
pear i
dxo SPr o S/Pr

13

Fiesdh 12 (60mg, 0.1 mmol) BT 2mL 4§ FEF, TET, M
SmL 69388 (3N), #4: B, HPLC A B R 48 R, Prep-HPLC %1
&G B A 13,

FE 40mg, HE 73%

LC-MS: M+H 523

" NMR (400 MHz, CD;0D) § 7.28-7.13 (m, 2Hy, 7.07 (s, 1H), 5.13 (g,
LH), 4.77 (m, 1H), 4.19 (m, 1H), 3.93 (m,1H), 3.77-3.60 (m, 4H), 3.09 (m, 2H),
3.00-2.85 (m, 1H), 2.84-2.71 (m, 1H), 2.23 (m, 2H), 1.79-1.54 (m, 2H),

1.54-1.32 (m, 2H), 0.93 (t, J= 7.3 Hz, 3H).
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1. B P L, BN 1A ReG44,

Rs /\\ SPr

o-N

0"

R1)V o 1
Ra

HE R, R2EMAMEIMAE AL, KA, TE. F4 R3. R4S
KE., BASEZATARIL, RS AL, LAE. BEAIUKEL,

2. BEBAER L FRGEFAE T R 1 85 %, s b

% A5 R

O—NH

R, Rs” N SPr
A B
F AR R A ]
Ra
Re~7
° \\ SPr
O-N
L3

;Ej\:‘c%! RE N Rﬁ j—'f’ d’lﬁ&}}‘ﬂj i{_.uﬁt a ’L ,'\iwfg‘é_‘\\ i}\ r)’[_;/j_\.\ /f) 73{ ;/\_;'ff» 7@ &? f\;
R3. R4 A8 %, HEXR 8T E, A5 RS A, L,

RS IRNEL, ik bRk

3. BT XA AR T B AT AR ad sy,

PO} (3]
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R1)VR_20

EoF R R2 4RS00 B it § 2L SRR SOk, F A5 RS ARK.

g 2, - g

LA BRSPS Re A (B FRA. (BR) RIF AL

4, HIEBAE R 3 AR AT A RN T 69k, B4 T

PRI R2 2430 F it § 8. k. B, 2 RS HAL.
TR . BEABAREL Re A (BRAR) FRA. (BRR) L5 RAX

ZRm, Rk (BUR) FRIA, IR RMRALE A (H33 R4S

-’\. s VL

\..\<

TART RA.
5. HRAE X e A T, BRI AT R4,

HO;G/NNG
VN
"~

b Rl R S iAnE skt B AL BAE. FURA. FHE; R6 A (R

R FEA. (R T FaAREZ A,

[y 43

6. FEBALEK S PR H-ERE R TR T 85, B4
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A4 TSR RAITRA RS R I

N=N
NN
Ho~T
i Y
O

N
OX SPr
R1 R2

111

Eob R1. R2 2B sat & A B, AL

NS

FHE R H (KR

Ry FEA. (R A FaARZF

-~}

— AP B AT A LG ik, 4 PREMR IO Bikeds C

Rg
C
R R a4 D
R [\ij Re
W O (N
O7<O SPr
D

O\O‘ N\:)\(NW E:[F

¥y
HO OH N\fN
SPr
Ticagrelor

,‘:rlh R_:? i jf;‘g\‘\ /’\)LF‘QJEE-\ f/u/tg-&% %kfu'guﬁga /Hﬁviﬁéf 1?3 fh%» ZAZT‘;}ME, é‘{{‘
5

AR EEM “C=ROACC=0" X “CH2Z”, “C=R9"#iLHEFIL,

8. AFBAAER 2 ik ik, L RILR2ATA, RIREABE.
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0. ARIE BB A 4 A MR, A R6 4 (BUR) FAL, BRI

MR EA (ER IR PERTFAEL,

10, ARERAEE 7T ARG HE, Bd R ATFTAL. CRESMT A

F: R B el “C=RO7GEA.
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