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New Method for Synthesis of Ambrisentan

JIANG Qingweil, ZHANG Yinguangl, WANG Mijuanz*(].Beijing Union Second Pharmaceutical Factory, Beijing
102600, China, 2.Beijing Union Pharmaceutical Factory, Beijing 102600, China)

ABSTRACT: OBJECTIVE To improve the synthetic method of ambrisentan. METHODS  As the starting material, methyl
2-hydroxy-3-methoxy-3,3-diphenylpropionate was firstly hydrolyzed and then resoluted with (R)-(+)-1-phenylethylamine to give
(S)-2-hydroxyl-3-methoxy-3,3-diphenylpropionic acid, and finally reacted with 4,6-dimethyl-2- methylsulfonyl pyrimidine in the
presence of LiNH, to obtain ambrisentan. RESULTS The product was detected by HPLC with the purity of 99.91% and the
enantiomeric excess of 99.9%, and the overall yield was 33.8%. The structure of the product had been confirmed by 'H-NMR,
BC-NMR and ESI-MS. CONCLUSION  This synthetic method is easy to operate with reliable quality and low cost, and it is

suitable for industrial production.

KEYWORDS: ambrisentan; pulmonary arterial hypertension; synthesis; new method; (R)-(+)-1-phenylethylamine

it 250y K v s A — ol By A AL e A0 B o v ) S A
g, R 20 ik if A e 446 5 BHL 2 5k A 3 ik
R~ 2 P AR i L E A, R AT
A ™ T e AT A A O R B YR AT, R &
HITH S P AL 28 N, @R
(ambrisentan, 145 2 FR A (+)-(25)-2-[(4,6- — 1 %=
MBI -2 - ) AR i -3 P AR 3L -3,3- IR SE T IR, S — il
M FZ % -1(endothelin-1, ET-1)ZZARIEHIH], A H]
TRIT Bk RS, AT DL g s s Rg R
WEZZ I RN AL, 26 [ Myogen A=W 245 4
FJF R, 2007 4 6 A 15 H3k#33EE FDA #itdE -
T (7 5 4N Letairis)™ %, 3£F 2011 4E7Eh [E E 1l
(R4 M), 22 i A HH 244 WHO 4
296 T Bl Bk v o0 T B8 43 % 1T G RN Jiti 3
ik R BRI — R R 251, BT AR A ER A
PR, 2017 FHIEF TR R 12 105
TG, MR EEIE X,

SCERIRIE I AR A R T 20 DE

EEEAN: M, %, it TR
7 Tel: (010) 69208054

Tel: 15652616493

E-mail: mijuan_wang@hotmail.com

\J;

- 698 - Chin J Mod Appl Pharm, 2019 March, Vol.36 No.6

E-mail: qwjiang999@163.com

PE KR Q)MA LR FER Darzens S M
TR B (3), FERRMEAL ™ I A A2 W i
fETF AT E(4), FEE KA RIMNERIESG), F
PEIR 20 15 5(S)-2-F8 H 3- A FE-3,3- R E AR
(6), FeJa5 4,6~ W JE-2- H Bl ok 5 a1 48 S A% B
R B4 B 22 S A (1) o LA SCHRES XA B e bt
WIRFER A AT R A AT T %R, Hop
Riechers 251, sz a5 &gl 2 /N W& 280 T [m)
IR T LB EE3h B2 L, Riechers £
BRI T (S)-1-(4- R L H ) 2
EhIREE, Jansen ZEPTRIRE AR T (S)-1-(4-
KRR, kEHENEM T LR H R
X LR T IEAFAE DT ) 8 L 2 R H 1 T R 4t
WRSC,  HETATI,  ASF T 7= o 4 AR 43 5
[T USCFE R 5 (S)-1-(4-Al 5 8 5 ) 2 i sl L 3R R #h
JRAFR E HAAS & B, BN T AR 77 BOAS R R R A
il B HMERE 5 (S)-1-(4-F R IE) C L AE N B2 YA PR HL
Mk s, WERMED, AT TR,

BIEEE: TWE, &, WL AR

op [E AR 24525 2019 4F 3 H 28 36 54 6 1]



L- 2R H 0 e [R) A AR 28 v o 1y L DA B SCHRk 22 5k
/N, BERE— B T A N H R
W,

CO,Me

— MeO
O Darzens J}Z coMe Miff f ol N3
3

aejay
ﬁé
— > MeO —————7> MeO
FEBR A - REIA 0
\
W {N {
5 6 ;

1, ambrisentan
Bl 1 SUBR % 5L AR 8 B G

Fig. 1 Synthesis of ambrisentan in reference
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B &4 5(109.0 g, 0.4 mol). FEE 0.8 L. 7
PlE 0.8 L. ZFR MR 0.8 L, A 5L =8,
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Tab. 1 Comparison of the workup methods and the yields
of intermediate(5)
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Tab. 2 Optimization of the resolving conditions of
intermediate (6)

F5 bl B R/ % ee fH/% #1E
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5 TeK LB HARFER 103 98.0
6 FR /S TR T EARBRIR 417 90.0
D=PAY
7 B/ 2, 2. T HAME 380 932 ;:;J
}
8  HE/RAM/LROEE  HARMKE 362 97.0
/SRR 2B B -
9 (1010 10) BhEREIR 351 99.4
/S R B 20 B NG
10 ERRE 46.2 96.0
6:6:6) PR Rk
FH /S R R 2.0 B .
11 R 450 0 99.0
(73:73:173) Pe I
pp TEOIREILROE enm om0 s9s
(3.7:3.7:3.7)

ATTIEE R ) (R)-(H)-1-7K L5 CARIE 1 5
IR LU LR A i BOREF, i &
ik, BWRIRTZ, AEREANS; f7EIR
e, PERRAEE, JiEREER], XHAE R IR 3.
T3 LRI A R 6) 2 KR Y B

Tab. 3
intermediate (6)

Comparison of different resolving agents for

Rl vl R%  ee fHI%
KI5k R)-(+)-1-K 2.1 40.2 99.8
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SR L-fih 22 2 P s b R 26 40.0 99.0
SRt (S)-1-(4-FFE 2R ) 2. e 34.2 99.7
SR L H 2B e 452 99.5
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Tab. 4 A comparison of the yield and the quality of
ambrisentan under different process conditions

g {7 T 77 /% Si%E % ee {H/%
AITiE AR S REL/K 86.7 999  99.9
SCHRTY A FEYTEHRE 875 986 99.0
SCHRTT AR AR SHEK 90.0 998  99.6
SCHRT SRR 2% .18 947 995 997
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