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Study on the synthesis process of anti—diabetic lead compound Fla—CN
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Abstract Objective: To explore the synthesis process of anti-diabetic lead compound Fla—CN (3—-0—[(E)—-4-(4—-Cyanophenyl)-2-oxobut—
3—en—1-yl] kaempferol). Methods: The target compound Fla—CN was prepared from 4—cyano benzaldehyde and kaempferol via Claisen—
Schimidt condensation, a—bromination of the o, B—unsaturated ketone, and etherification reaction. To establish a suitable synthesis process
for a high yield. The preferred reaction conditions including reaction temperature, substrate concentration, reactants proportion and the cat—
alyst were explored by single—factor experiments. Results: The synthesis process of Fla—CN was established by single—factor experiments.

The total yield had significantly increased to 50%. Conclusion: The preferred synthesis process could increase the total yield and reduce

costs using cheap raw materials, convenient preparation and purification methods.
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H IR - R, PR 8.42 mL = LB A S
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122 (E)-4-(4-FHAREL) -3 M5 -2-T i (1)1
A FRBOS IR 6.6 ¢ FIHS Bk =55 £ Rk
5.0 g TR, A 40 mL REREE#R. T 75 Cith
W R EIRRE 24 he TLC YEl 58 &R M E =00, A
FEMBKIE B BB K VR DUIE 3 R, TR 3 IR
O EIAR 8.4 g, 775 98.1%. "H NMR(400 MHz, CDCI;)
5:7.52 (2H,dd,J= 8.0 Hz),7.48(1H,d, J= 16.4 Hz),
7.09 (2H,t),6.65(1H, d, J=16.4 Hz), 2.38 (3H,s).
123 (E)-1-1R-4-(4-F KK ) -3 - -2- T i
(2)IE R FREL 342.4 mg HE)AR 1 F R,
B 1.0 mL THF %5f# . FREC 782.0 mg PHT, L 40 ml.
THF ¥ , 20 NS RO, 30 CR e dk, ) h;
24 h J& , BUEELL TH NMR R332 500 70.2% . J2
oL R, U VRO 4 9 LA T e G TP B A, A
NaHCO; GRS 3 K, TR EhK B 3 IS
JEH AR TS B B PR YL o HLE SR A 2 4l
b, AN EE- 28 218 (6:1) Ve , 23 B85 13 € [l {4
326.6 mg. 'H NMR (400 MHz,CDCl;) §: 7.72-7.69
(4H,m),7.69 (1H,d,J=15.7 Hz),7.05(1H,d, J=15.7
Hz),4.09 (2H,s).

124 3-0-[(E)-4-(4-FFAI)-3-F-2-F T
FNLZEM (Fla-CN) &8 FREL 137.4 mg 1K
1 66.3 mg Jo7K K,CO; TRV HT, MMA 2.6 mL
1, 4-ZHUSIMEZ I, A THEZE 80 CHhitt: .
FREL 100 mg HIEIA 2, LA 2.4 mL 1,4- " NH%E
fiff , B IR W < 2 2 N B S, 80 “CHFE:

7.5he TLC Wil N 58 42 ) , A HI R AR ER
FRIE 2 E R, INA R CERAEHL 3 ¥k, Toik
MgSO, T4, 1 U8, MR 415 2048 (kL 235.3 mg. X
FELL'H NMR #3587 38 73.4% , M54 HW-
40C EEAEEPralifh, A be-F BE(2: ) Ve, 15
B AIRE A 119.3 mg. 'H NMR (400 MHz, DM-
SO-dg)8:12.53 (1H,s,0H),10.89 (1H,s,0H),10.25
(1H,s,0H),8.04 (2H,d,J=8.9 Hz),7.91-7.86(4H,
m),7.70(1H,d,J=16.4 Hz),7.19(1H,d, J=16.4 Hz),
6.91 (2H,d,J= 8.9 Hz),6.47(1H,d,J=2.0 Hz),6.22
(1H,d,J=2.0 Hz),5.10(2H,s), "“C NMR(100 MHz,
DMSO0-d,)8:195.0,177.9,167.6,164.7,163.5,161.6,
160.7,159.0,156.8,155.7,142.4,140.8,139.3,136.7,
133.2,133.1,131.0,129.6,126.0,121.0,119.0,116.0,
112.9,104.5,99.2,94.2,75.9.ESI-MS m/z:453.9
[M-HJ .
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Tab 1 Effects of temperature on yields of bromination

[ES— PHT ¥R/ SR SR 24h )
(mmol/ml) B3I FERY %
30 0.06 1:1.2 70.2
40 0.06 1:1.2 69.8
50 0.06 1:1.2 64.8

2L 'H NMR #3144

222 NP4 E L ELEE BRI E
M PHT WEET, Ak 15 PHT #9242 Lt
FERMR . 55 BoR PER 1-PHT 24 & H7E 1:
0.8 & 1:1.2 Bf, J=HFm £ 70.2%, 78 1:1.2 F 1:2.0
B PR R A 53.6%, 784 EER 1:1 F 1:1.2
Bf, PR (R 2).

2.2.3 PHT WM BEMH S #E— 0 19 SO i B
RS R 20588 T PHT 0k Bt
FERIESN , 455 R PHT e Bk 25 % % 21k
B = e S WA, AR TR VA FE 4 0.06 mmol/ml,
(%3).
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Tab 2 Effects of reactants ratio on yields of bromination

TR R RE JZJVE 24 h HY
(mmol/mL) PR Yo,
120 30 0.06 53.6
118 30 0.06 55.2
116 30 0.06 63.9
h14 30 0.06 66.8
h12 30 0.06 7022
H1L0 30 0.06 69.6
108 30 0.06 50.5

* ) 'H NMR &l

F3 PHT ihniR B R R BL7= 2 B8 0
Tab3 Effects of PHT s adding concentrations on yields of bromination

0.03 1:1 30 66.5
0.06 1:1 30 68.6
0.12 1:1 30 63.8
* L 'H NMR #6345
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L7 28BN o AR R  BEAE SV B T,
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Tab 4 Effects of temperature on yields of etheration

MY RNREREE Y R

FEERIEL " élm g (mmol/mL) if[E]/ h PR
101 1.2:1 0.08 6.5 55.7
90 1.2:1 0.08 7.0 66.9
80 1.2:1 0.08 75 734
70 1.2:1 0.08 75 714
60 1.2:1 0.08 10.0 684
50 1.2:1 0.08 11.0 63.9
40 1.2:1 0.08 19.0 53.9
* oA 2 FE RN IR VREE s L TH NMR Rl H57
232 ﬁf%éE%M%m P — 2 5 RN

VT, 2558 T I ZE M 5 v a4 2 19 25 6 X
ﬁ%é@?ﬁaﬂﬂﬂﬁfﬂzﬂﬁ% M, 25 SR i R 2 Lo
1.2:1 B, W = B85 o 45 SO ) 2t LX) N 5
ST I TR I S 52 me (6 5)

233 HplEMA 2 NRIERELEE E—E RN
M LR IREE T 20 B2 T Ak 2 782
7 YR8 P ) e 2 5 4 T 5 i TR R SR B 5
RN, Mk 2 R EEA 0.08 mmol/mL B,

Fla—CN 7= A X4 i, TR RIMAR 2 )i B Xk I 1 5¢
SRR BB (R 6).
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Tab 5 Effects of reactants ratio on yields of etheration

R IR N MR R —
ME EEEC (mmol/mL) i ] /h
1.2:1 80 0.08 75 73.4
1:1 80 0.08 7.0 68.6
1:12 80 0.08 7.0 71.7

* R AR 2 P OB P R e RE > DL TH NMR A -4
R 6 HIEMEK 2 RAREXTEBAME R R P ER RS0
Tab 6 Effects of concentrations in the reaction solution of

intermidate 2 on yields of etheration

BSEHEARE B F3IA
(mmol{fnL) R Sy 2 b . FEAE %
0.11 80 1.2:1 8 64.4
0.08 80 1.2:1 75 734
0.05 80 1.2:1 8 71.3
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Fig1 The optimized synthetic route of Fla—CN
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Fig4 Morphology changes in myocardium infarction for the groups( HE x400)
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TN Y i LA TS A R I, L ZE A I A
I EEREG T o (AR o Bl e TR B A A 2 23
TN, BEAR B R W%

i LRGBS G AT AR R T R A SR
S Fla—CN A& T 2008 bk = 960 2 R b A5 ft
AT, LAV A 5 700 [0 38 S0 24 b, A B Il A4 1,
30 CHEEAMT, k15 PHT &y 111,
PHT {4 ¥ & 4 0.06 mmol/mL )% 24 h, & 1]
A 2,80 CHEESMFT , ILZEE 5 haiAk 2 192 15 1
S 1.2:1, Al 2 7R RN R EE A 0.08 mmol/mL
S 8 h, & Y Fla—CN.
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