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ERARBEARGEBRERERIAENAZR, AL KLEAHEAN.PICAZTH 20%. EHH
1 MPa.iB & % 35 C Kk FETik 86.8%; M L & R R P, AT e/ T ER A . n (7-F &
E-1-RBE)  n(RTB) *n(FHE) tn(FE#)=1:1.8:0.3:0.3,44LFTX 95.6%;NaBH,/
NiCl, « 6H,O &£ R B 5 ¥, #e N Boc B B, 3 & R Z A BATRP M T 8 = o £, K FE &
72.5% ., EIRKAEH T R EKEA 26% ., 4% H 99.79% , B AR A4 #4245 # %' H-NMR #=
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Abstract: In order to obtain high yield and purity, the synthesis method of agomelatine is studied. Agomelatine is synthesized
with methyl-phenoxide and succinic anhydride by Friedel-crafts acylation, catalytic hydrogenation reduction, cyclization, Kno-
evenagel condensation, aromatization, NaBH, /NiCl, « 6H, O reduction and acylation, and the reaction conditions and parame-
ters are optimized and improved. The results show that the optimum conditions are as following: Catalytic hydrogenation
reduction is applied instead of conventional Huang Minglong reduction or Clemenson reduction, with the amount of Pd/C is

20% in solvent anhydrous ethanol, under the pressure of 1 MPa, temperature of 35 °C, and the yield is up to 86.8%. Knoeve-
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nagel condensation is optimized, with benzyl amine and formic acid as catalyst, n (7-methoxy-1-naphthalene ketone) : n (cyano-
acetic acid) ¢ n (benzyl amine) ¢ n (formic acid)=1 : 1.8 : 0.3 : 0.3, and the transformation rate is 95.6%. In NaBH, /NiCl, -
6H, O reduction step, Boc anhydride is specially added to protect the amino group and reduce by-product, and the yield of 72.
5% is obtained. Under the optimized conditions, the total yield is 26 %, and the purity is 99.79%. The structures of target
compounds are confirmed by ' H-NMR and " C-NMR. The process route of catalytic hydrogenation reduction method is green
and environmentally friendly, the reaction conditions are mild, and the post-treatment is simple, which provides a theoretical

reference for improving the reaction yield and purity of the product of agomelatine.

Keywords : pharmaceutical engineering; agomelatine; catalytic hydrogenation; Knoevenagel condensation; Boc anhydride
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S B) S SERLTT o I % AT B R AEAT T O AL 5 i 45 ) B ORI B S SE R TT . A R Ak U R R I, D
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Fig.1 Synthetic route of agomelatine
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1.2 LWAHE
1.2.1  3-C4- B B2 W 38 PN R Ch IR1AR ) 1A AR

TERSORYTT %A 100 mL G H e A9 DU EO A AR UOm AR FEE 10 (92,48 mmoD) . T R 9.26
2(92.54 mmol) , FrKIF 0~5 C FHHkE ., SRJ5/Hm ATk =514 27.26 g(204.42 mmol) , I I B €8
HORE L, OS5 S B SRR VKR R VS VRO € H B AR S S LA A, S R A B A @R YR, R
PRI TEIK O BEEE 25 & Al 8, 028 TS 15 8 AR 16.70 g RN 86.7 %0, M & 141~142 “C (X
HREY Ky 142~143 °C),"H NMR (500 MHz, MeOD) §:7.99 (d,J =9.0 Hz, 2H), 7.01 (d, J =9.0 Hz,
2H), 3.87 (s, 3H), 3.27 (t.J =6.5 Hz., 2H), 2.68 (t,] =6.5 Hz,2H); “C NMR (150 MHz, MeOD)
§:199.13, 176. 62, 165.27, 131.37, 130.95, 114. 82, 55. 99, 33.98, 28. 96,
1.2.2  4-(A-HE 3R 30 TR (el A 2) B A ik

1 500 mL & JE SR 28 AR YA 25 g(120.1 mmol) FR a4 1,Pd/C(Pd & &4 5%)5 g, JL/K Z B 250
mL, AR BN 3 W R N B NS AL A SR B A AR 3 R AR RN &
WA A E 1 MPa, 35 C P B 2K JIARZE AREE 30 min, 5 28 H1451 % J7 57 HF 5 BE
. WG BN UE VR G 5 ) I OB BRI A T ek 2 L B E LS TR R A R 20,24
g MOE N 86.8% . K 59~60 C CCHRE } 60.5~61.5 C) . H NMR (500 MHz, MeOD)&:7. 09 (d,
J=9.0 Hz, 2H), 6.83 (d, J =8.5 Hz, 2H), 3.76 (s, 3H), 2.58 (t, J =7.5 Hz, 2H), 2.27 (1, J =
7.5 Hz, 2H), 1.94~1.80 (m, 2H); "C NMR (150 MHz, MeOD) §:177. 44, 159. 47, 134. 93, 130. 40,
114. 86, 55. 67, 35.22, 34.21, 28.12,
1.2.3  7-H SR E-1-Z8 0 R CrP iR 3) B & al

] B A H 3 K A = DO R o A 2 BEBER 69.63 g(206.1 mmol), 80 C M HEHE, ¥ 10 g(51.52
mmol) HRIA 2 S-HEIA L BN T TG (AR R B e, SO 45 AU B RN IR AE] A 200 mL pKoK R, FH AR R AR
TR S BRI pHAE R 7.4 100 mL S HBE A B /0 . A DU JCK R IR BE T L 08 Lk 4, 15 3k B (1
Bl 8.26 g ML WImAIE C b E 45 i & A D i R AR L0 G VAR 7 - P i A FL e & AT .
g, B TG AR A @ E KR 7.02 g, RN 77.4%, #EASN 61~62 C (SCHERME™ R 61 C),
"H NMR (500 MHz, CDCl;)8:7.52 (d, J=3.0 Hz, 1H), 7.16 (d, ] =8.0 Hz, 1H), 7.09~7.01 (m,
1H), 3.83 (s, 3H), 2.90 (t, J =6.0 Hz, 2H), 2.63 (t, J =6.0 Hz, 2H), 2.23~2.05 (m, 2H);
¥C NMR (150 MHz, CDCl;) §:198.31, 158.36, 137.14, 133.41, 129.99, 121.75, 109.12, 55.50,
39.02, 28.91, 23.52,
1.2.4  7T-HARH-3,4- T F-1- R ZE CRMA O R E

il 100 mL = A RIKINA 2.0 g(11.36 mmol) H[E]{& 3.5 LR 1.74 g(20.44 mmol) % 0.37 g
(3.41 mmol) g 0.16 g(3.41 mmol) ,FH 2K 50 mL, B4 /KZ 12 h, KA 525, H 2 mol/L A& LN
VSWR Y pH (E R 8,43 . A MUM A JC /K B R 6 T8 Lk 0B VR 457, 15 B 2 (A 2.46 g, HEZIEAT T — 25,
1.2.5  7-FAE-1-Z8 3L 205 Oh a5 1Ak

A 20 mL 40 W 429 DU EO oA DDQ 2.80 g(12.33 mmol),25 C FHEE, FRHL 2.46 g(12.34
mmol) 1 EE 4,35 T 20 mL S Be b, 218 0% I, S N el B 0 AR Ry ARt . RV 45 SRR o RN TR AT
UE . KRR 10 Y EUR AL GEIRK PR . A HUA T K B R B T A D8 e e L A BB R 2012
go BRSO TE K & B E 25 i 08, LS TS A5 B B IR R 1. 65 g, 2 PICRIB 73. 70, R
h 81~83 “C (SCHR{EY Hy 82~83 °C),' H NMR (500 MHz, CDCl;)8:7. 84~7.73 (m, 2H), 7.55 (d, J =
7.0 Hz, 1H), 7.33 (t, J=7.5 Hz, 1H), 7.24~7.19 (m, 1H), 7.08 (d, J =2.0 Hz, 1H), 4.08 (s,
2H), 3.97 (s, 3H); “C NMR (150 MHz, CDCl;) §:158. 53, 132.02, 130. 63, 129. 15, 128. 82, 127. 10,
124. 40, 123.16, 118.74, 117.62, 101. 36, 55. 44, 21. 93,
1.2.6  7-W S 3E-1-Z8 5L C e bR £ ORIl 6) 194 Bl

2454 20 mL £ B (% DY O PRI A 5 g(25.35 mmol) # a4k 5, NiCl, « 6H,0 3.01 g(12.67
mmol) ,Boc BREF 5 mL, FUK#E 0~5 CTHiH:. ot A 2.87 g(76.05 mmol) Bl & AL &4 , 5 7 Wk Fh 2% {6 A8
MR RN SRR B BN G E A L 1 A 100 mL K, 2 70 mL A BE AR EC AW, A HLAH
FHTC /KB R 6 T M Lk 0B e 4, 15 B 2 (A [E A 7.54 g P LA 30 mL M A G AL S LR SR R 2 i
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BoRE A B E R ARRT 2 B TR R A A 370 g RN 72.5% ., KA 213~215 C,
"H NMR (500 MHz, D,0) 6:7.95 (d, J =9.0 Hz, 1H), 7.87 (d, J =8.1 Hz, 1H), 7.48 (d, J =
6.3 Hz, 1H), 7.44~7.36 (m, 2H), 7.33~7.26 (m, 1H), 4.00 (s, 3H), 3.53~3.27 (m, 4H);
¥C NMR (150 MHz, D,O) &:157.09, 132.07, 131.01, 130.52, 129.10, 127.70, 127.61, 123.54,
117.52, 102.12, 55.40, 39.42, 30.00,
1.2.7 B EHITT PR 7 8 A Rk

] 100 mL = FEHRITMA 2 g(9.93 mmoD) Hrfal4k 6.0.82 g(9.93 mmoD) B R #M & 20 mL Jo/K L B,
PRI . JFLREE AN 1.22 g(11.92 mmoD) ZTREF. W N 5¢ 5o )7 Ak B4 8 175 S BL 45 s B S Wk 4
 HAMA 30 mL 7K, #2830 mL SV GE A 0 A0 . A8 HILAR T JC /K B R 6 T 482 el 0B ke 4, 745 1) 3 £
B, T A5 R B K & T o 45, ok, FUas TR S 19 80 A AR 2. 02 g MR R 83,500, AR
99.79% ., MK 108~109 °C (CHAES 2 108~109 °C),'H NMR (500 MHz, CDCly) &: 7.76 (d, J =
9.0 Hz, 1H), 7. 71~7.66 (m, 1H), 7.47 (d, J =2.5 Hz, 1H), 7.30~7.26 (m, 2H), 7.19~7. 14 (m,
1H), 3.99 (s, 3H), 3.66~3.59 (m, 2H), 3.25 (t, ] =7.0 Hz, 2H), 1.95 (s, 3H); “C NMR (150
MHz, CDCl;) 8: 170. 26, 158. 02, 133. 66, 133.25, 130. 24, 129. 33, 127.09, 127.05, 123.15, 118. 38,
102. 45, 55.52, 40. 13, 33.23, 23. 34,

2 S5t

21 HEE2HERFTEHRR

e A 2 2 R S SE T T Y FE B 2 v R AL Db DR 1 Sk JRURE I o A SR AT . SOk 2 R FH v 3k
TRRAE SRk R B 0 A JE T (R SR T AR R R T A R OR 5T BRI BB AT
5 YL PR Y 1) 8 B 3 Tk S I R AR L AER T K A E L B AR B, AR S0 iR
A & Bk A i A 2, Al 0 &0 D vk BRI A R BT A BLAE G B Ak A 0 A 7 R L A e R
JUT- T8 = R HERC, 7= i B v 4 R B R Y . B, 2B SR R A SR SR L 5 R R L Pd/C R (Pd/
C Sk 1 f s O T ORI EE \Pd/C 28 FH BN S, IS0 1 520
2.1.1 WY B2 R

fE Pd/C R 20% JREE 45 ‘C R J1 1 MPa WY RN 54T . LUK R L TE oK 201 VY S0 g 2k 5 5] U
AT HNH 85.2% ,83.4 Y Fl 74.5 %, LR 43K AT A0, AE MM BT T R 0K TR R TC K B 5 R I ] 55 L Wi
BT 5 W AE AR P AR JT -3 550 DU S Wk S Ry P ) ARG, L 4 D ek 3 Dot B 2 o I, B3R FH S R UK & R BT
K& ARYK TRk SR A Sy 78 L R BE F JE /K SR R i E
2.1.2  Pd/C F & 85

FEVE TR TCOK CBE B 45 °C R JIo 1 MPa i ROV 2544 . %58 Pd/C R XFIBCR B2, 2558
1R YBCREEI TR AR, KA L BEE Pd/C S 03, A A0S PR AR 3 5
JEORH I J5 2% BT, S BOBCRBEAR . # Pd/C & 20 08 A ik,

A1 Pd/C A3l & 6%k
Tab.1 Influence of the amount of Pd/C on the yield

%5 Pd/C it/ % W=/ %
1 10 65.4
2 15 80.2
3 20 83.4
4 25 83.3

2.1.3 RS0y RE

FEVR N JCOK SBE PA/C FHE R 20 % B R A5 °C YRR 251 F . B 28 T R 1 XIS R A 52 i L 45 SR n
%2 N . YIRS AR o0 Bk A i 2% T L WSO R R B R T R T B AR . N T
F &L T 1 MPa B &3 .
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Tab.2 Influence of pressure on the yield

9T J£ J1/MPa e/ %
1 0.5 55.3
2 0.8 73.2
3 1 83.4
4 1.5 83.2

2.1.4 LB B R

TEVEF N TR B PA/C FR R 20% JE S8 1 MPa (RN 251 F L 2% 8200 B X R 52 0 L 485 S dn 3%
3R, BEE R T & YGRS T S S TR, S0 Al A 2 IR R AR B R R
S B A3 SRR AR JRA DT 5 BE I RE A R B R R SR I N, ELR B B e R TR R L X2
TR TCoK e 77 A R 7 TR 0 & BN S BOBCR R . WOR R IE T 35 CRCH A

k3 B EADEE R

Tab.3 Influence of temperature on the yield

i Iz /C W=/ %
1 15 62.3
2 25 81.5
3 35 86.8
4 45 83.4
5 55 80.0

2.1.5 Pd/C £ HIWR ) 52 )

TEV R JEK B Pd/C R 20 % R BEH 35 “C R J18 1 MPa [ ) 514 F » % %8 Pd/C & HIIK
BRI, LI A RUEW . Pd/C B 4 WAt R B T, L Pral J L B E Pd/C &R E R 1
IR R BB 4 SRR AR 2% B . B RE PA/C EHIRECH 3 WK, AT AR A .

22 HEEKIBERFTEHRR

BT X e hIT E R RA 4 1A U R B R A 3 5 G R & AR TG SCEE R GE A RO SR IE T
SHEEH TS O & AFRIEA RN, (AIE T IS e m Sl o, BN R B s %0, Bk, A SC LA
thial ik 3 5RO 4G IR E T HEAL TR FNBORE HE X 52 0 45 5 (19 52

WA B B Ry AT 3 RN FE R TR 3 VR R AEAL I BB L R 15 1.5 5 0.25 BYSRAFTT L i 1T — M 4k R IR
WE N S TC P ) A s 1 FH UK SR/ WRWE R e / W R AL R & BN B/ R AR B T H AR 7 4 B DR
AT 4% T 3 FH VK SR /WR BE TG 7™ W A6 . ORI R G/ H IR . 4k 3 R P AR 3 VLR LR e
FRAERIEE A 1 ¢ 1.8 ¢ 0.3 ¢ 0.3, FURHE AL K AT 35 95.6 %,

23 HiEE e ERFEFRR

X T a5, B I SCHEk[21], 5% 0 NaBH, /NiICl, « 6H, O & BA 2R RN 46.3% . Z40 87l 1, 18
W 2B B R s U T RO T AR e 5 W e . A e 5 e RT R — 2P kAR TR AR U R, B2 a(NL N-T[2-
(7-FAEJE-1-2830) o JE e 172 . loni i AR LI 2,

Sh kG kA R OR T — Rk BB BT S SR TT i A B 2T A o B AR AR (R 2 R A & M L
gtk

AR SCHE SCHRBE A b 2 A T Boe BREFY L 04T T & SR 47 19 O 05 I A5 B v (B A4 6, 7= 49 4l 3 48
s WK 72,500, FEMGFERN b, SCE ST I RO CR B S, S5 RN 4 PR sl T S
Pt DU LR IR SRV ) . 25 AR LA DO Sk e SR i R SRR A R R Ay, T L FE R S U R IR 43 S
T2% M 72,55, NS TEREEYE DT I 5 R B CREAE R A,
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Fig.2 Reaction process
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Tab.4 Influence of solvent on the yield

EERe) sl e/ %
1 B 72.0
2 L 72.5
3 DU S K I —

3 & &

AR SO B 3 SERLTT #9453 BT 5 BEAT TR IR R LR RS T IR IF A B 4R JsUREG BT 36 ST L I
T BEAT T AR S

DFEG B TER 2 B F8 b SR A 0 S0 ad S AR 72 48 19 8005 i i it v 38 1) R Dt ol B T K A
JUE B R S AT T W A A LA R 0 g 3 ik e B ) B i i Ak B R R B R L WO

) PR 4 I, 28 R S R A AR PR 3 VIR R AL R Y BORHIES 12 1.8 5 0.3 £ 0.3,
AR IK T 95.6 %,

3B LRI 6 I, DL A ] AR SCHRFE R L A Boe BRIEF 380/ 1 & 7™ 1 9 A= i 45 B 45 v B
BRI H sy,

) A J5 3T HE— 20 O A SR B S SERLTT (9 G J0 4R TR) B 3 % B X 6 7T A R B AT IR A ST
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