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Synthesis of The Intermediate of Sacubitril, (R) -2-
( t-Butoxycarbonylamino ) -3-( biphenyl-4-yl ) -propan-1-ol
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2. University of Chinese Academy of Science, Beijing 100049, China)

Abstract: Using D-tyrosine derivatives as raw materials, and teri-butoxycarbonyl protected D-pheny-
lalaninol benzene sulfonate was generated in the reaction with benzyl sulfonyl chloride. After reduc-
tion, the target product was generated in the presence of Smol% palladium catalyst( IMes) Pd( Py) CI
under the reaction of phenyl boronic acid by Suzuki — Miyaura coupling reaction. The key intermediate
of Sacubitril, (R)-2-(t-Butoxycarbonylamino ) -3-( biphenyl-4-yl)-propan-1-ol, was prepared with the
overall yield of more than 57% . Both the chemical purity and optical purity are more than 99% .
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Finnigan

1.2 A

(1) 4 B9A B

FRiE Boc-D-Fig & ik H fig 2 20. 0 ¢ (67. 8
mmol ) 7 fi# T+ 60 mL JG K U S Wk IR H , vk 2% AF
TL,IMA=2 8% 21.6 mL(155.2 mmol) , B 5 7] J
F”#EEP%‘;?%M%@@E% 12.7 g(71.9 mmol) , if%
Insese W S5 h 5 ZE TR, i Hm A 80
mL Zﬂa&@m@b\ﬁﬁ’f@*ﬂﬁ&ﬁﬁ%ﬁhﬁ%ﬁ IR
BRI AR E KB A MU, TR BN
MR R 2 v R AR B IR AR 3 30. 7 g,
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Chart 1

(d, J=7.6 Hz, 2H), 7.63(t, J=7.5 Hz, 1H),
7.48(t, J=7.7 Hz, 2H), 7.02(d, J =8.4 Hz,
2H), 6.86(d, J=8.5Hz, 2H), 5.01(d, J=7.4
Hz, 1H), 4.50(d, J=6.3 Hz, 1H), 3.64 (s,
3H), 3.20 ~2.85(m, 2H), 1.37 (s, 9H);
“C NMR (75 MHz, CDCl,) &: 171.84 (s),
154.87(s), 148.44(s), 135.34(s), 135.21(s),
134.10(s), 130.35(s), 129.00(s), 128.33(s),
122.22(s), 79.90(s), 54.22(s), 52.10(s),
37.62(s), 28.13(s),

FRiE 3 10.0 ¢(23.0 mmol ) ¥ f# T 50 mL £,
ik rfr, VKV N 22 m A DU B4R 3.5 g(92.2
mmol ) , NASERE G, B 20K, FilR N 1 h, 2%
PRI CBER K, oL uE . B IEWOE TS, A
50 mL 21 £ , MR U R A Rl A S K S W, 0K
TR SR K PRV AT ML , TC oK B R A 1 I ik e

LR, S 2 rk AL E AT (VB . — 5
e/ e =10/1, V/V) 2EAEA3 3 AR 1K 4 8.5

g, 3% 90. 1% ; "H NMR (300 MHz, CDCl,) §:
7.81(dd, J=8.3 Hz, 1.1 Hz, 2H), 7.69 ~7.62
(m, 1H), 7.50(dd, J=10.7 Hz, 4.8 Hz, 2H)
7.12(d, J=8.5 Hz, 2H), 6.93 ~6.85(m, 2H) ,
4.82(d, J=5.7 Hz, 1H), 3.78 (s, 1H), 3.60
(dd, J=10.9 Hz, 3.8 Hz, 1H), 3.48(dd, J =
11.0 Hz, 5.0 Hz, 1H), 2.79(d, J =7.0 Hz,

2H), 2.56(s, 1H),
"C NMR (75 MHz,
147.97(s) ,
130.36(s) ,
79.58(s),
28.20(s),

(2) 1B

KR FREUE A 4 50 mg (0. 123 mmol ) , ZEH
fiz 60 mg (0. 491 mmol) , i fiZ ¥ 68 mg (0. 491
mmol ) FI [ (IMes)Pd(Py)Cl, ] (5 mol% ) , ¥ H &
T 1 mL o GAEREE R, 120 °C /2 24 h
(TLC Kz ) o KL it 28 ik e AT 2 A (R ) . — 5
Hie/ i = 20/1, V/V) gifbfs [k 1 25
mg, K 63.0% , ee >99% , m.p.112.8 ~114.8
C(114 ~116 €y, [a]P = +21.9(c =0.01
g/L, H,0); "H NMR(300 MHz, CDCL,) &: 7.55
(dd, J=11.9 Hz, 7.8 Hz, 4H), 7.43(t, J=7.5
Hz, 2H), 7.34(d, J=7.3 Hz, 1H), 7.31 ~7.25
(m, 2H), 4.80(d, J=7.7 Hz, 1H), 3.90(s,
1H), 3.68(s, 1H), 3.60(s, 1H), 2.89(d, J=
6.9 Hz, 2H), 1.42(s, 9H) ; HR-MS Calcd for C,,
H,s, NO, Na {[ M + Na]* | 350.1732, found
350. 1746,

1.39(d, J=4.4 Hz, 9H);
CDCL ) 6. 155.91 (s),
137.28(s), 135.23(s), 134. 14(s) ,
129.03(s), 128.29(s), 122.10(s),
63.52(s), 53.45(s), 36.62(s),
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R AHEARIFNIE RN Suzuki — Miyaura J2 ) (520
Table 1 Effect of catalysts and solvent on the

Suzuki — Miyaura reaction

Entry fEAL sl et/ %
1 (Mes)Pd(Py)Cl  morpholine 63.0
2 (SIMes ) Pd(Py)Cl morpholine 61.0
3 (IPr* )Pd(Py)Cl morpholine 36.3
4 (IPr* OMe)Pd(Py)Cl morpholine 25.1
5 (I'Bu)Pd(Py)Cl  morpholine 36.2
6 (IPr)Pd(Py)Cl  morpholine 54.4
7 (IPt*)Pd(cin)Cl  morpholine 4.1
8 (TPent) Pd(Py)Cl  morpholine 20.2
9 Pd(PPh,), dioxane 2.5
10 (IPr" )Pd(cin)Cl dioxane 49.0
11 (IMes) Pd(cin) Cl dioxane 4.4
12 (SIMes )Pd(cin)Cl  dioxane 47.9
13 (IMes)Pd(allyl)Cl  dioxane 12.7
14 (IPr™ )Pd(acac)Cl dioxane 0
15 (IPr)Pd(acac)Cl dioxane 52.2

T2 IR E RSN s[RI X Suzuki — Miyaura
F 4 5 )
Table 2 Effect of solution concentration and reaction time

on the Suzuki — Miyaura reaction

Entry W /mg - mL™ RRIEFE/D Hedbse %
1 50 24 63.0
2 100 24 34.0
3 200 24 31.1
4 100 12 25.0
3 50 12 31.4
6 50 18 52.2
’ 50 36 61.8

2 HR5ITR

2.1 AR AR R B

i T — 241 NHC-Pd A4k 70 F1AH R 35 71 %
S SR, Xk I 7 1) 5 M) L 36—, 3 791 SR FH i b
g 1,4- 5N, SRS mol% AL, IR
(4 eq. ) ,BRIRER (4 eq. ), A3 24 h (4 55 1F i 47
HEL, WEERARTE Vs 00 R AL R0 Tl 2 X605 g 1)
SOMA I 5 o XY R 3 FH A bk i, V-2 B R 2 3k 1

IMes F1 SIMes &S AL T 037 BH B K A9 IPr A1 IPr”
(Entry 1 ~8) FAb30T 35 63% ;3£ H 1,4- 408
I, N-Z 38R 72 (NHC ) 3 JH A FHA R 1Y
IPr" Lt IMes AT 52 i i#£47 (Entry 10 ~ 13) , %%
BRI 50% o PRI IE ] (TMes ) Pd( Py ) C1/ g ik
&R,

2.2 AEALFIAE

K HI(IMes) Pd (Py) C1 /E A AL 5], e ok A7 32
L RIR (4 eq. ), BRIERER (4 eq. ), [B1if 24 h 2%
GEMEAL R T 2 0 5 AL SR, AL R ] i TR
2.5 mol% . 5.0 mol% 1 10. 0 mol% , Jz )i # 1k %
A3k 40. 1% , 63.1% F159.9% , [HIlt,5 mol%
AR PR TR A R DI 8 25428, DT 0 e ity G
TR 1 85 .

2.3 RN BB E

KHI'S mol% (4 (IMes) Pd (Py) CL A AL,
N bR AV 7], [T 24 b, 25 SR I A e B 0
X BRI, 5T R TI R FN B R Y F
N ORI/ PRIERAR) 2 eq. /2 eq. . 4 eq. /4 eq. Fl
6 eq. /6 eq. I, XN A S BLEE AL AR 350 48 6%
63.0% F152. 6% . 45 FAR WM R Al i
FCMARN T R R HEAT , B AL A BT T R e
RHIZRINIR (4 eq. ) FIBRIRE (4 eq. ) ZFHITH:
A AR R R PR i OCHE P RMA 1 A5

2.4 RORKREL RO B IR 3T AL R G Bl

K5 mol% [ (IMes) Pd ( Py ) C1 VEfE AL 7],
MRS, R R (4 eq. ) , BRIRFF (4 eq. ) , 7]
T, 5 BRI A e T R I g st ] e 2 07 ) 5
(£2), ERRIN, MEBK, HIEETRHH
TR SN B ) 3 iR AL, 24 h R
FEAAE PR, 5 S AR BE R 50 mg/mL, [
A 24 b,

2.5 RApEM R Yk

TEHCT 3 AN [ Y 7 Bt R 7 A IR A IS
W AR A T T ROV . & B R T 7 TR IS
Wi 3 B0 TR TR M i, B 7 O MR B, X 5 3
Bk R — B, B pK N, FEES R R M A,
P55 KA AN BRI S BR A B MK R
BRI R RS SR F R SE R I R % AR 4y
MR 63.0% . 0 F135.0% , P, DL AR % 7% Tk
R Suzuki IR SN HAT b RO o
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