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Abstract: Objective: In order to get a suitable process of cinacalcet hydrochloride for industrial production. Methods:
Cinacalcet hydrochloride was synthesized from 1-acetonaphthone via six steps, including Leuckart-Wallch reaction,
hydrolysis, chiral resolution, condensation, reduction and finally salification. Results: Through improvement, we sim-
plified the operations, improved the safety of the process and reduced the costs. The overall yield was 14.38% (The
overall yield of this synthetic route was unreported) with a purity of 99.9%. Conclusion: This synthetic process is of
mild conditions, easy operation, low cost and high yield, and is suitable for large-scale production.
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i = B BE —E A oA~ R BR TG IR R ZE R S L 2. 5k P 1-28 ZF 92 4R ROk, 28 Leuckart-
Wallch i 7Kfif FAESRI i BJR . lidh 6 20N IR AR 28 . G55R: Wi T2, fifk 1
BRI, e et BRIC T AR, B 14.38%( A R A SR R G SCHRRGE),  2ERE 99.9%.
G5k ATHEFAFRA, BAERR, RAC, BORE, EEREE .
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L. 5l P FFOR 55 R D e TCHEAE e TR 55 IR IR A8 1) v
LR W2 7 T8 -K 2 (Cinacalcet hydrochloride), 1k2:44 MUAE o A% 1 B2 ERAR R AT Ca® e k0, 427
9 N-[(1R)-1-(1-253L) 7, 35£]-3-[3-(= 90 FF 328) 26 L] 5t PR SZ AR KT 20 M S (R BRI, B AIC FRIR 55 B 3K
b L, 25 [E NPS Pharmaceuticals 25 7 JF & B S, AFITE Ca WRBEREAT, AT A — R R IT
RIS AT R, T 2004 R EEEE L. 15 TEH. R, mtar Ay 54,

K E TR AT B R "Xf“(CKD)HgﬁEI’J?Hj%Z ERIRVEIR-RE M)A BOTECH 2R CikikE, =
BHUTFLRAGRES: 1) DL 3- =5 H RN A

DEEE .
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IR PEA R FE I & T ZHT T

1-25 2T N ARIE R, TE Ti(OiPr), AL FEHT4E A
S RERIN AL, BJa TR B8R 2] H ARk
HP % T2 S B Ti(OiPr), ks e,
JE A ER AR R, oK EER A B D T AN R
(3 B R F RSN AN, A BEST, oAb RN R
Wi 54, BRSO T B, H i
B g, ANEA T bA =, 2) P 3-=HHF LK
WEFI(R)-1-25 Z it J5kE, 7E Ti(OiPr), it ik
ITHE RN, FAEFREMAINEE . Bk fil4F
PR 2B, % T 2 BON I, (A% Lk o
JERE 3- = 980 P 5 2 R e S LAl 4 R S, 17 HLAN 4 55
Oy (AL 2 2 A T M A R B (R)-1-25 Z ke
Ti(OiPr),, AFITFCHRA . 3) LU 1-1R-3- =4 565
J9JERL, il Heck Je 845 31| 3- =36 FH 2L AR R £ 18,
RN SR A SR A 2 1] = 50 SR, A
KAYE, S5(R)-1-28 LKA SRR R B, )5
RSP RRTEAE N, B T E T 3-=mP
PIEERR Z BRI & B T IR IR O B8, 1R A & 2
CHBUEME, HTReEMEE, £ A R
T i R R A A FH 5 LUK, Heck IRk 7 224 FH 44
5 B EALTR], AF T BRI A . 4) DAFHERUT 2
BRIERG . 1-28 W AN 3- =5 2K F I NS 46 R ke
AR MEE: BUT BB RS 1 (R)-1-2% 2 F
] =5 B R B R, ARG DRy, BiEh
HE SRR ER, ZT2aRPBK, FrEER
Wk, w2 MR Ti(OEY,, 5N H 3 —fk
BEfE FEAH (LIHMDS), AR By 55— 0 O B[R] K
£ (30 h), HRELEFT 48°C R, A& ERE ),
HRMR 7 B IR, SR BB RS, A& S KB Tl
A=, B) Lh 3-R=FH KL N-MHHHE-(R)-1-ZE 2
Ji LR JEORHE Pd 51 NI AL T 73 B AS TR 76 B8R
JE AR, FRLABHEIR. LS5 R FE AR5,
Z L2, (E T E S, H R N-J TN 2
-(R)-1-2% LWl & MEFE R, A G, BIET 250
LR T B R EAT R, SO T R BB IR,
Heck I 5 S 75 ZEAE F A 4% 5 521 & R A0 57), A
FIokAk. 6) LL(R)-1-25 2. JAn 4 W s Ak o J5UR],
SRS i e, P 3- =950 H B 2R P R JRAE
NMP 775 R4 A O 2l , B it 22 28 HRE .
BT e, kb, FRN(R)-1-25 21

W5, Wi AT E, Ao, J5 b F a4,
MBI IERHR, TR, AT my . 7) LA
- IR R AR R, 4 S, 5 (R)-1-
ZEONEYE S, TSR B T e S5 SR I IR
B T AR B0, T e, BBRE, %
PRERT, BATFRINME, EBAAEREEN(R)-1-28 4%
NG, AR, SR NIE A E T
Tl A SRR, A R — b udk Ak .

ASCEPXT L B T 2B AR, 8 K& Sk
WERISEEG 254K, 7E77v5 7) M 3Eat BdkAr T Sadk Rk,
BAHE T — %R 515 BUARMKRE. BRAEM(E. &
WOy B TR R R PR R RIS
BTl A & 1 SRR VU A R ZEM AR T 2. L 1-ZR L
Fi gLt JEoRE, I8 SR AL IS 1-28 2, 2 D-INA R
ProrhilfR(R)-1-25 2% (5): WIS 6 5 5 4is, Hl73
(R)-N-(1-Z8 £, 5)-3-(3- = I 3 K IN Bk B (7), B4
NaBH4-BF3-OEt2 & &4 Mt kit 5, £ 5N HCI i
Rl R 2 h, IS PEIR R ZE SRR R (). T2
JREER

2. SCIGERSY
2.1. FENFS5KHA

Agilent1946A-MSD Y Jii i % (ESI-MS) :  Bruker
AV300 (300 Hz)#Z M tdRAL; &5 LC-15C Ml
OB WRS-1B 76 A 1-ZEW(E & >
98%, MR ZHETHBAR), D-(-)-HAKREE
99.5%, B4 Tkl Aw), 3-=mHFEFENR(EE
>97%, LV EEEA AR AR BRI 8 7t
ati,

22. G

221 N-(1- % ZE) BRI ME R
] 5 L =HUf A 1-28 Z.F#(500 g, 2.94 mol),

FR44:(1480 g, 23.50 mol), ZEM2 IR, B4
KRPL5h, WEIRZER, WA 2L AR RERE,
BN 2 LAKF, 72, KA ZEFRER, §3HF
WUZE, K, MREER TG, ToKRERN
FH, WRARIEW, G, KL A 2R
CEEFTHANG S, HhiE, VeIt 3 A AR 7k,
THEA577 i (3) 470 g, % 80.23%. mp: 138.1°C~138.7°C .
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Figure 1. Synthesis of cinacalcet hydrochloride

E1 BRAEBRFENGR

'H NMR (300 MHz, CDCly) § 8.18 (1H, s,ArH),
8.10(1H, d, J = 8.1 Hz, ArH), 7.87(1H, d, J = 7.8 Hz,
ArH), 7.81(1H, d, J = 7.9 Hz, ArH), 7.45-7.60(3H, m,
ArH), 6.02(1H, g, J = 6.9 Hz, CH), 5.79(1H, s, CHO),
2.05(1H, d, J = 5.9 Hz, NH), 1.72(3H, d, J = 6.7 Hz,
CHs)

222 1-ZZBRHGNER

5 L SO II 3(470 g, 2.36 mol), ik R 2
L, BEFEVEAR, INEENA, VAR RV OB B AR I
BRI 2 hJG, AHE=RER, i KE A G,
g, MR OFEERERE A OB, BEEIMA 5%
NaOH AT pH = 11, H 4R LBEAEHG, &AL
2, MRS ACERTE RS, JOKBREREN TR, HhiE,
WRAR YB35 15 1325 B TR 420 (4)343.509 , W% 85% .

'H NMR (300 MHz, CDCl3) 6 8.17 (1H, d, J = 8.3
Hz, ArH), 7.95 - 7.85 (1H, m, ArH), 7.78 (1H, d, J = 8.2
Hz, ArH), 7.69 (1H, d, J = 7.1 Hz, ArH), 7.60 - 7.45 (3H,
m, ArH), 4.99 (1H, g, J = 6.5 Hz, CH), 1.77 (2H, s, NH,),
1.59 (3H, d, J = 6.6 Hz, CH).

2.2.3. (R)-1-FEZBR(G)HIE R

] 5 L SN 4(100 g, 583.98 mmol), S A
250 ml HEERiFEIE AR, 18I D-INAE(87.65 g,
583.98 mmol), HnHEMTH K& B A Ak, i 1E R
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TR R N R EEOK R AR 2.5 Lo InEe,  hn#kdi
PR, ARG B, A EEREN S,
I8, LR OBETRRIEDHS O AR EME, THA
71.50 g, AL 98.11%. FH FHER/ /K IR A6 7 B
450015 57.20 g, JEARAEE 99.9%, IIANE AL BIA TR
IR H1(5) 30.30 g, #F7r Ui # 30.32%, e.e.fH 99.8%.

HPLC il 4. fisk: C18, WizhiH: 0.1%
VK OFR(= IR pH £ 5.0)-2.115(79:21), Wiik: 1.0
ml/min, FEiE: 40°C, M. 220 nm.

'H NMR (300 MHz, DMSO) 5 8.18 (1H, d, J = 8.0
Hz, ArH), 7.96 - 7.85 (1H, m, ArH), 7.74-7.78 (2H, m,
ArH), 7.60 - 7.40 (3H, m, ArH), 4.83 (1H, g, J = 6.5 Hz,
CH), 1.99 (2H, s,NH,), 1.39 (3H, d, J = 6.5 Hz,CHs).

2.2.4. (R)-N-(1-ZEZ E)-3-C- =R B E)ERBAR(7)
0)=7:4

B4 (R)-1-25 2. %(164g, 957.72 mmol) il 2.5 L
R, FH 500 ml Jo/K S e bt B, A=
Z.J%(154.60 ml, 1.10 mol), = iR#t+E 10 min. B 3-=
S IE A I BEA 6(215.82 g, 912.11 mmol), ¥ T 1L &
K H B, EUKIR RN R-1-%% L&+, 30
min N, EIRHIPE N 4~5 he B PBRBFEIN 2 L K
i, SRR ER R, AIFSE RRE, ol
2L 5% A AN TR . 2 L x 2 AR S AL s TR vk
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o TAKBRER AN T4, FhuE, WRARIERAT IR A il 4,
7 IR 371.40 g, THHE N 3 LIRS (A
fik/ 2.8 CER) AR BT 2% 2~3 ho AT =R, HhiE,
DesUEDHS S Ek, TS 7 (FFS & 305.60 g,
K% 90.21%, HPLC 4l 99.6%. mp: 125.7°C~125.9°C

'H NMR (300 MHz, DMSO) 6 8.42 (1H, d, J=7.9
Hz, ArH), 8.11-8.00 (1H, m, ArH), 7.98-7.87 (1H, m,
ArH), 7.80 (1H, d, J = 6.7 Hz, ArH), 7.58-7.40 (7H, m,
ArH), 5.73-5.60 (1H, m, CH), 2.93 (2H, t, J = 7.3 Hz,
CH,), 2.57-2.40 (2H, t, J = 7.3 Hz, CH,), 1.43 (3H, d, J
= 6.8 Hz, CHy).

2.25. thEEPFBFEL)WER

i) 5 L A Ao 7(300 g, 807.75 mmol), A
2 L oK DYS R R AR, N NaBH,(61.11 g, 1.62
mol), VK¥ BRI, I E R O SF I NaBH,-
BF3-OEt, {1 (204.40 ml, 1.62 mol), 30 min fntE, in
RIS 4~5 ho S B TE B, Y 22 5, 2K ER THF,
TN 2L 5%H shBRVE WA K, FH LR LR AE A A
MUZ, AWM GEG, KRBT 15,
Y, WA IR T R a0 < 2E 341.40 g,
B 1.5L5 N HCI, AnFAEIAL, b SR 2 h(F5 i gk
[ fR), WEIR =R . O e, JEDTH KRR
AR, T8, B175(1)293.20 g, Y 92.36%, HPLC
4l 99.34%, [0]p° = —24.86° (¢ = 0.1 g/ml, /K Z.1),
e.e. =99%, CHkME[o]p®=-25" (c=0.1g/ml, KK
i)™, mp: 181.5°C~182°C (3Ciik 181°C~182C).

'H NMR (300 MHz, DMSO) & 10.03 (1H, s, HCI),
9.35 (1H, s, NH), 8.25 (1H, d, J = 7.9 Hz, ArH), 8.01
(3H, dd, J = 15.4, 6.7 Hz, ArH), 7.68-7.42 (7TH, m, ArH),
5.31 (1H, g, J = 5.0 Hz, CH), 2.96 (1H, m, CH,), 2.72
(3H, t, J = 7.5 Hz, CH,), 2.02 (2H, dd, J = 15.4, 7.7 Hz,
CH,), 1.69 (3H, d, J = 6.6 Hz, CH3). MS(ESI(+)70 V)
m/z 358.2[M + H]"*.

B B3R 1 k& 280 g(HPLC 46/ 99.34%), N
500 ml 5, INFABEEEAAR, AEIRER, A
R, FREIE e, JEUFH /> B R TR B,
19 R IR VU R -R ZE K ) 233.50 g, K 83.4%,
HPLC 4] 99.9%, AR <0.1%.

HPLC Al 2% 4 -

;. Zorbax SB-Phenyl(4.6 x 250 mm, 5 pm

BRAIRAE) -

WAl MPA: 0.1%UKESRR(H = 2% pH &
5.5)- . Jif§- 1 B%(45:35; 20).

MPB: ZJiE-0.1% /KBS ER (FH = 2 % pH =
5.5)(80:20).

5 R AT IR L i -

I} 8] (min) A(%) B(%)
0 100 0
5 100 0
10 80 20
25 40 60
35 0 100
50 0 100
53 100 0

K%K - 220 nm, Y% : 1.0 ml/min, A3 : 35°C,
A K - ZE(50:50).

3. BRE5VE

(R)-1-2% 2 Ji & A5 B BRI 76 T - 2 1Y) O Bt v ) Ak
WM o SCHRRARAE (KA B & ik A A e, HL
ROMETS B 20 P 25 v (077 o T PRI 3030 e
BHATHR B, BRAEEBL, AT 55, HariE
Ak ZE PR FIN T o-FR 25 2R T H il B AT A4
Vi, D-(+)-ZE SRS . AT 2EH D-INA IR
VENHR A0, FBLK BB i 7R R 4 435 75 N B 45 o
W, X 1-2% Z AT I 47, W# 30.3% e.e.fE 99.8%.
5 CRRIRIE R 4 A b, AR T2 Tk B R 4 7
Beth 245, PR iR BT IR, BRAC T A2
BRAR

Hor 7 By g R e, AR IR A i b T
LBRIREVETITHR, W LABR 22K 4o, &ad T2
FElJE 7 0 HPLC 4iREik 3] 99.6% 4 47, WE 90%.
PR g ah, SRALER SR p R, Hrih A
BACRIG P 8, EL3EmE, KPERIAT, MILIE 28R 2
P - 2R FR VA TR B Y RE- R IR VA MR B ER , TR T e Ak
PRERAE . X T 1 RS, FRATARIIR H S I R 9
LRSS, KERISCRIH RS T HEEOK . SRR I
Z, FEHE R HPLC 2l Z A %] 99.9%.
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4, g5ig

AR SCHT I ) 3 R 74 R 26 1) 5 RSB 2 AE I AT

SCHRARIE FE At 2 I BEA TR, BATN SCRR S AT
TG AR L. DL 1-ZE NG Rk, 4 6 RN
FIF IR VG IR 2E, MUK 14.38% (L& i 2k i
RAREHRINGE), HAR™¥WZ& HPLC Al 4l i ik
99.9%, FAANZLRELE 0.1% L R AT 2B EIER
i, TR, &R, AMEE. &4 Tk
PR A
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