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Study on synthetic technology of mitiglinide
ZHANG Hong-mei'*, CHEN Li-gong', CAO Xiao-hui', ZHOU Xiao-li', WANG Wei'
(1.College of Chemical Engineering, Tianjin University, Tianjin 300072, China;
2. Light Industry Branch, Shanxi General Vocational College, Taiyuan 030013, China)

Abstract: ( + )-Monocalcium bis[ (25 )-2-benzyl-3-( ci.s-hexahyd.roisoindolin-Z-ylcarbonyl)-propionate] dehydrate ( viz.
Mitiglinide) is a noval oral hypoglycemic agent firstly marketed in Japan in year 2004 . Its clinical manifestation is excellent.In
this paper the synthetic route of MTL is established with dimethyl succinate as a starting material and through Stobble
condensation . After conditions optimized the total yield can be 8.0% . The key intermediates and MTL are all characterized by

'"H-NMR and *C-NMR specira and optical rotation value is measured and identical with the literature .
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50 g 30% H EE 44 (0.28 mol) B 100 mL HI BEVA WK , 18
18I 21.2 ¢ ZEHEE(0.20 mol ,4) .35 g T R —H
fi5 (0.24 mol,3) Y 30 mL F VA, IR M 3 h, 15
1k R, U H 25 R R B, 154 B S THDIR VR A, B 200
mL BRI, RGN 50 mL Z B8 Z B 2 B, BE /K
3,18 A 500 mL B O, A 21 g NaOH B 7K %
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W, BN 12 h, H)2 EE M s (ke &
MR BRI 3:1), 7kﬁ$méﬁ,fé>%ﬂ§§{ﬂ,{%
Wk ER E pH=2 ~ 3, T A B E K, 2B B
BU(60 mL x 3) , M A1 &Rk PE % 1 W, A AL A B K
BB TR WERREN, B AGEK, 28R
HE5,1926.7 g HEEK(S), R 65.1% , 1 K
163 ~ 165°C (CHRE 174 ~ 176°C°)) . '"H-NMR (300
MHz,CDCl;), §:3.48(2H,s),7.36 ~ 7.42(5H, m),
7.88(1H,s),

1.2.2 2-FA TR0

(0] (0]

HO OH H,/Pd HO OH
o | CH,COOH 0
KC,H,OH
5 6

BT EET B 5.16 g(8 mmol,5),10% ¥ K
Pd/C 0.5 g, /KE&EER 50 mL AT A 100 mL 5 H B , B
BERLHE NP ZE 75°CINE ML 3 h, 1F B, 18 18 %
HEER, Mk EHE PI/C,BERBEGRZRKR,BA
BREE, RO ES G, BFET Z#R(6) 4.6 g,
WERA 2%, & &S 159 ~ 160°C (L HRE 160 ~
161°C*’), "H-NMR (500 MHz, CDCL), &:2.41 ~
2.35(1H, m),2.54 ~2.57(1H, m),2.81 ~ 2.85(1H,
m),3.02 ~3.06(2H,m),7.20 ~ 7.43(5H,m)

1.2.3 (S)-2-F AT =L
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8 0

rﬁjﬁﬁﬁm‘zﬁﬁ%% 500 mL A9 5 O M om A
10.0 g T —HR (48 mmol,6) 1 100 mL Jo/K Z.B%,
TNEE 70CHE B, I (R)—a - K Z B 11.5 g(96
mmol , 10) F) Z BEVA TR , T8 0 58 A48 R & B 6 [ 4R, 4k
SLT N 2B 2 [ AR 2 R A A UL K SR VR 2D
ZEIR,TEAARE MR, ESTRZE BB &
BCA 250 mL BE#F, 7 /i1 2 mol/L HCI £ 30 mL i &
BRPE, R E AT B B R, ZBR ZBRZE A (50 mL x
3), A KPR 1 R, K BREREE T4, 1 h, W E
EBREN, TR RKESS LK, ES TR,/
(S)-2-FET BR(8) 3.1 g, LK 31% , 45 162 ~
163°C, LM E [ ]® = -25.86°(c = 1.0, LR Z
Fig) , SCHRAE 43 31 0 159 ~ 161°C, [« ]* = -26.0°(c =
1.0,Z 8 Z %)™, IR, v, /em™':3 023,1 695,
1 498,1 409,1 225,914,703 ; '"H-NMR%#% [7] I .
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1.3.1 KA 15(FERE)HA R

B 100 mL B O, A (S)-2-FET &
2.08 g(10 mmol, 8) . X fi§ = A By 2.78 g(20 mmol,
14) , 3 O 25k — W % (DCC)6.18 g(30 mmol) . — 4,
F %% 40 mL, Z iR T PE LY 24 h 4 B, IR B A
Wy RV R TR 4, AE R AT (R B A BE R L, 75
RECFRY, R/ AMBHERLL 1:3 BES
fo, I [ R (15) , 25 40C T, 875 5 3.94 ¢,
R 87.5% , 15 45 126 ~ 128%C, LI B [ 12 =
+15.0°(c = 1.0, CHCLy) , SCHRAE : 45 5 129°C, [ [ =
-16.0°(¢ = 1.0, CHCL; )", '"H-NMR (500 MHz,
CDCly), 8:2.88(1H,dd, J, = 4.0 Hz, J, = 16.5 Hz),
3.03~3.06(2H,m),3.23(1H,dd, J, =7.0 Hz, J, =
13.5 Hz),3.48 ~ 3.54(1H,m),7.10 ~ 7.12(2H, m) ,
7.24 ~7.41(7H,m),8.22 ~ 8.28(4H,m) .
1.3.2 4416 946 Mm%

B 100 mL f9 58 U, DA KT A EE R BR R 2.25 ¢
(5 mmol ,15) , & H bt 15 mL, B RABEFE, vk ER 1B %
1, A8 = 4 = R 5B 0.69 g(5.5 mmol,10)
) B BE VR, TN ST 2, PR R AR IR R R
3h, HZGAEEW RN (3 mL & F bt + 2 {%ﬁ@*
BR) o HBRSEARHEREHER N, 0.5 mol/L HCl 15
mL Y% S #,0.5 mol/L NaOH 15 mL x 3 %%, 1
A KGR 1K, KRR T 1 h, BUEWKRYE,
BERECHARY, 2R/ A hEB AR 1:5 &
G B TR, BERAAEMK1.26 ¢, KR 57.7%,
75 5102 ~ 104°C (CHR{E 114°C10)) , "H-NMR (500
MHz,CDCl;), 8:1.31 ~ 1.52(8H, m), 2.10 ~ 2.12
(2H,m),2.17 ~2.22(1H,m),2.44 ~ 2.50(1H, m),
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2.67~2.72(1H,m),2.87 ~2.93(1H, m),2.99 ~ 3.05
(1H,m),3.11 ~3.18(1H, m),3.26 ~ 3.40(3H, m),
7.01~7.05(2H,m),7.16 ~7.29(5H, m) ,8.11 ~ 8.14
(2H,m) .
1.3.3 &2 94 m

B 100 mL B9 B O, i AL & %) (16) 1.26 g
(2.89 mmol) Xt F HE A REFR 1 g(5.78 mmol) K& Hl H
B230 mL, B REBEFE,30°CRIBI B 12 h ZEY
(16) FEAJE 2%, 2 B0 VBOHE € 3 W I B I o SR 45 3R
J& , FAH A NaHCO, K SO W I8 2 e, 1 R 28 BRI
R, W8 TS MR B S R R KR 1K,
0.5 mol/L NaOH(15 mL x 3) Y3 , 0 fl & #h K Yo i,
ANZEATKBRATE L L BERS, BILED
A7) MMM 1 go 4KZE M A 18 mL ¥ I H BE LA &
3 mL 0.5 mol/L NaOH ¥ , Z I T #HE ML 24 h,
15 1 SR, VB R ZR BR VA 0, K ¥ f% , TR & TR Uk
1R, K2 AW IR, 28R ZFK 25 mL x 3 F B,
TR T . WEWERSE , 88 Binfbd (7)) H
A, A T B PR B AR ,0.90 g, 0 98.7% , HL e 6
[a]®= +1.5(c=1.0, FE), CERME[ o] = +1.1°
(c=1.0, F E) TH_NMR (500 MHz, CDCL), 8 :
1.21 ~1.63(8H,m),2.14 ~ 2.24(2H, m) ,2.42 ~ 2.53
(2H,m),2.74 ~3.41(5H, m),7.18 ~ 7.32(5H, m) ,
BC-NMR (125 MHz,CDCL,), 8: (22.64,22.71,22.75,
22.85),(25.72,25.78,25.81),25.89,33.97,36.05,
(36.07,37.05,37.08,37.56,37.59) , (43.44,43.49) ,
(50.21, 50.41), (50.86, 51.03), 126.86, 128.85,
(128.86, 129.30), (138.84, 138.85), ( 171.99,
172.03),176.61,
1.3.4 RA&F 2458 (1) 8 6%

8] 0.90 g(3 mmol) L& ¥ (7) ) ZEEVE W WA
1.7 mL 2 mol/L NaOH ¥ ¥ , B 3, SR 5 ¥ 4 , F= 9y im
KT, BRI ZUBEPE & T, 0 0.67 g(6 mmol)
CaClL, W, E KR EH A E K, AL WBHE 1 b,
15 1k RN, A 2 BOR BV, 1 R B b K YRR A AL
2, KGR T, R G WUEZRBRVE ), 1B 453
i 1.98 g,95% CEEE S f, TR, 1.70 g =i 1,
WE 80% , M 4. 175 ~ 180°C, [a]® = +5.8 ~6.2°
(c=1.0,FE), SCHRME : 5 5 179 ~ 185C, [ ]® =
+5.7°(c = 1.0, H BZ)M10, '"H-NMR (500 MHz,
CD;0D),8:1.29 ~ 1.51(16H, m),2.07 ~ 2.33 (6H,
m), 2.58 ~ 3.31 (16H, m), 7.16 ~ 7.27 (10H, m),
BC-NMR (125 MHz, CD;0D), &: (23.52, 23.57,
23.65,23.75),(26.52,26.72,26.76) , (36.71,37.01,

38.62,38.65,39.35,39.44),(46.90,47.01), (51.03,
51.57),127.33,(129.47,129.49), (130.28,130.31),
141.39,(173.85,173.94),185.02,
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LI B EE T OMURHR R X SN R SR, G5 R R
AT _R_HRSYEHERREE- B TR
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FIFERI RN S5 T & K4 Claisen 8 & Mo HT
R 1 L o A A% R X A B B A TR 2R R R A R
REBLSHBENT T R _PEEN LG, HRET
BR —WE R AR AR EE R LR 1.20:
1.00:1.25,
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WHRET RS Pd/C S, i 7S R
BRET R, TRPERT2HTE:OLKRA
BRL,EETNE;QCENERN, BETRERF, %
BT IRBER X 2 ik R R LR, AR 1 FIER 2
B, EREFEEESET, ME XN E N
15, BN B[] R 23 K K 48 %, (HL X B i 28 7 el ¢
AN, H 2 BB R Y .
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SRR/ C SN B 8] /h /%
20 10 90
40 3 91

W ZEENIER & E (0.8 ~ 1.0 MPa) T3 JR, 48 /BR AL

MR 2 TN ERLR . EERME A, Z
RRAE AW BB 4S R E F R AR R, B
LR 7 % ot B2 O B, of Tl A= 7= 8 ) 5 i s S
HIE RN B, R R R RO, 7E Tl B 5y SEBE,
ELYA5 8 7T LRI o RSB E 2 b7 ik MR Al 2
RYRTHR T, 38 45 o i o I B 7 ik AT B 52 o
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2.1.3 FAT B

HAFHERN(R)-a - KM FET Rt
¥4, B8R E 45 MR BT 7= W E R . K
(R)-a - ZEEHMBIFET RN ZERR T,
Br R & e [ A, 4k S in £ B, B 2 B 1R OE 4
SV LR T R R R ok, 2B ES A 2
W ZIEMERIAZRE, LR ZBER, L H 5%
FiEEEBKES R 1K, LIERXEME ] =
-25.81°, 5 CERMEAEIA .
2.2 LEWI6HHE

Tl LAY 16 B 1 55 HE X Al 25k 2% 1 0 R R A
FoRAFREWR, KEE %, i =X 2= 5 0l
Wk, -5CT R 3 h, RSN, ZEZLRNHY
BHEL R B - 5| e BN A A B, IRV A RB AT A E
WS4, B E P RER 15 - N & 7 B, = 2 kg
FERYEERHL R 1:1.15:2,
2.3 SHEHE

KA M B &ELE:OBLEY 2B T L
B rf A S5 EE JR B NaOH(2 mol/L /K ) AL HE , U5
FENERR B, R BB W K s fd, T M 4 REEEJR B 1Y
CaCl, KW, HTih KEH A E K, =& PR,
FiIRANZRBMEEK e TR ETHENG
PR EAR,95% CBEES &, R EAZRERK, Ik
R60%; QKEW 2 TLBES, MAEE/RE
NaOH(2 mol/L) , B £:7# N 2 5 EE /R & ) CaCl, /K%
A R, R, 95% ZBEEE 455 IR 63% .

IR Y, B RERE MG A HEK,
B2 8 T GMP FrifE e , A 7= R 2 e, X 5 V)
4 3% BR LR LT M BOAT 1 T I QPR N AR P B 2R

3 S&iE

AT — R —H Eg MR iR R BL, 4 Stobbe 46 A 7K
SRR E R FRET 8,83 F 15
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RIBZAE G B E A B RAE, R B RTER T RS
P BILPFEAEMER, BBEEALNTFE. FEOHT
PaEMReaRREERNEERE, KITEGEEN 9% UL,

BEHHERNEBEAFEANEFEREN . FINEE
ALFBELESHFRFHARNAZE R, X E TSR
B H B L0 AT .
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SHEHFES BH(S)2-FET -], 5hXe48R
w5 | AR IR T BN, M B AR B T4 &4 2-(S)-
TEA4-FER-4-(OR -2 7 06I0-2-5) TR (2),
T2 S AL 17K T OR SEAL E5 7K W R AL 3 S 75 3
KAEFIZHE 2-(S)-F E-4-HR-4-UM-2E R
mIME-2-F5) TR /K& (1), BBl EN
8.0% o L 548 v ] 1A J B 48 7= W) 38 & Hh i O
"H-NMR # "C-NMR $( 4% R AE, I W =& 48 B e o
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