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Synthesis and in vitro glucose-lowering effect of 8-alkyl-coptisine
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Abstact: Objective To investigate the effect of 8-alkyl-coptisine on glycometabolism in vitro. Methods HepG2 cells similar to
human hepatic cells were used to test the glucose consumption (GC) in cultural solution in 24 h and MTT assay was used to monitor the
proliferation of HepG2 cells. Results The results indicated that 8-alkyl-coptisine could increase the amounts of GC of HepG?2 cells.
In glucose concentration (10 mmol/L), 8-hexyl-coptisine was the most significant. 8-Alkyl-coptisine had notable inhibition in
proliferation of HepG2 cells. Conclusion 8-Alkyl-coptisine was successfully synthesized. GC could increase as the length of the
aliphatic chain increases firstly and the GC could decrease when the length of the aliphatic chain exceeds six atoms. 8-Hexyl-coptisine
is a potential hypoglycemic leading compound.
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4e: R=-CH,(CH,),oCH;

Eep e Sip RS N R\
1 -REHEERITEYHEN

DRI Ay BRCRE R /N EE Bl ) e T e s bR S = e 7 A
W, 5% 8-/ NEER KA o kMY, o T 3RS
R 8-e I AR AT A, THF 1E ik
(IR ST, ASSERS A T 8-Ki bk IR R A
frtEd: 8- T & (4a). 8-CLIEFIENN (4b).
8-V TENL (de) 8-Z3HLTEN, (4d). 8- AL
TENN (de), ALK 1.

AgCl in MeOH

1 L&Y 4a~de BIE R IR

Fig. 1 Synthetic route for compounds 4a—4e
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PR (1): BEEMK, 7% 65%, Rf:0.81,
'H-NMR (300 MHz, DMSO-dg) 6: 9.91 (1H, s, H-8),
8.92 (1H, s, H-13), 8.02 (1H, d, J = 8.0 Hz, H-11),
7.81 (1H, d, J = 8.0 Hz, H-12), 7.77 (1H, s, H-1),
7.07 (1H, s, H-4), 6.52 (2H, s, -OCH,0-), 6.16 (2H,
s, -OCH,0-), 4.86 (2H, m, H-6), 3.18 (2H, m, H-5).
BC-NMR (100 MHz, DMSO-dy) 6: 147.1 (C-10), 149.8
(C-3), 147.7 (C-2), 144.6 (C-8), 143.9 (C-9), 136.9
(C-13a), 1324 (C-12a), 130.6 (C-4a), 121.8 (C-12),
120.5 (C-13b), 121.1 (C-13), 121.0 (C-11), 111.7 (C-8a),
108.5 (C-4), 105.4 (C-1), 104.05 (-OCH,0-), 102.1
(-OCH,0-), 55.2 (C-6), 26.3 (C-5). DEPTI35 &7 4
A FIAE S 104.05 (-OCH,0-), 102.1 (-OCH,0-),
55.2(C-6),26.3 (C-5), 6 MNMIILHIIEAE S 108.5 (C-4),
144.6 (C-8), 121.0 (C-11), 121.8 (C-12), 105.4 (C-1),
121.1 (C-13), ESI-MS m/z: 319.66 [M+1]".

8- T LRI (4a): BOLE, % 60%,
Rf: 0.81. 'H-NMR (300 MHz, DMSO-d;) J: 1.16
(3H, t, J = 6.8 Hz, -CH3), 1.55 (2H, m, -CH,-), 1.74
(2H, m, -CH,), 3.15 (2H, t, 5-CH,-), 3.71 (2H, t,
Ar-CHy-), 4.78 (2H, t, 6-CH,-), 6.16 (2H, s, -OCH,0-),
6.48 (2H, s, -OCH,0-), 7.10 (1H, s, 4-Ar-H), 7.72 (1H,
s, -Ar-H), 7.83 (1H, d, 11-Ar-H), 8.02 (1H, d,
12-Ar-H), 8.79 (1H, s, 13-Ar-H). C-NMR (100 MHz,
DMSO-ds) &: 13.49 (-CHj3), 2221 (-CH-), 26.47
(C-5), 29.54 (-CHx-), 31.54 (-CH,-), 49.29 (C-6), 101.96
(-OCH,0-), 103.46 (-OCH,0-), 105.64 (C-1), 107.77
(C-4), 113.39 (C-8a), 120.25 (C-11), 120.29 (C-13b),
121.39 (C-13), 122.67 (C-12), 130.61 (C-4a), 131.98
(C-12a), 137.34 (C-13a), 144.09 (C-9), 147.58 (C-8),
147.60 (C-10), 149.51 (C-2), 160.08 (C-3).

8-TLILTIEmN, (4b): UL i, 7% 52%,
Rf: 0.84.'H-NMR (300 MHz, DMSO-dq) d: 0.93 (3H,
t,J= 6.8 Hz, -CHs), 1.35 [4H, m, -(CH,),-], 1.55 (2H,
m, 6-CH,-), 1.76 (2H, m, -CH»-), 3.16 (2H, t,
5-CH»-), 3.70 (2H, t, Ar-CH,-), 4.79 (2H, t, -CH,-),
6.17 (2H, s, -OCH,0-), 6.48 (2H, s, -OCH,0-), 7.10
(1H, s, 4-Ar-H), 7.72 (1H, s, -Ar-H), 7.84 (1H, d,
11-Ar-H), 8.02 (1H, d, 12-Ar-H), 8.80 (1H, s,
13-Ar-H). C-NMR (100 MHz, DMSO-dg) J: 13.95
(-CH3), 21.99 (-CH,-), 26.56 (C-5), 27.57 (-CHy-),
28.72 (-CH,-), 30.74 (-CHy-), 31.90 (-CH,-), 49.39

(C-6), 102.03 (-OCH,0-), 103.52 (-OCH,O-), 105.72
(C-1), 107.83 (C-4), 113.44 (C-8a), 120.29 (C-11), 120.35
(C-13b), 121.45 (C-13), 122.79 (C-12), 130.67 (C-4a),
132.04 (C-12a), 137.40 (C-13a), 144.13 (C-9), 147.62
(C-8), 147.66 (C-10), 149.57 (C-2), 160.12 (C-3).

8-FHREUEN (40): AL, =2 47%, Rf:
0.86. 'H-NMR (300 MHz, DMSO-dq) 6: 0.86 (3H, t,
J = 6.8 Hz, -CH3), 1.23 [8H, m, -(CH,)4-], 1.55 (2H,
m, -CH,), 1.76 (m, 2H, -CH,-), 3.16 (2H, t, 5-CH,-),
3.70 (2H, t, Ar-CH»-), 4.79 (2H, t, 6-CH,-), 6.17 (2H,
s, -OCH,0-) ,6.48 (2H, s, -OCH,0-), 7.11 (1H, s,
4-Ar-H), 7.73 (1H, s, -Ar-H), 7.84 (1H, d, 11-Ar-H),
8.03 (1H, d, 12-Ar-H), 8.79 (1H, s, 13-Ar-H).
PC-NMR (100 MHz, DMSO-d¢) d: 13.96 (-CHj),
22.09 (-CH,-), 26.51 (C-5), 27.60 (-CH,-), 28.55
(-CH,-), 29.05 (-CH,-), 30.66 (-CHa-), 31.26 (-CH,-),
31.84 (-CH,-), 49.37 (C-6), 102.00 (-OCH,0-), 103.49
(-OCH,0-), 105.69 (C-1), 107.81 (C-4), 113.41
(C-8a), 120.27 (C-11), 120.34 (C-13b), 121.42 (C-13),
122.74 (C-12), 130.66 (C-4a), 132.02 (C-12a), 137.38
(C-13a), 144.10 (C-9), 147.57 (C-8), 147.61 (C-10),
149.56 (C-2), 160.11 (C-3).

8-ZEILIIENY (4d): THEAL NG, 7% 40%, Rf:
0.88. 'H-NMR (300 MHz, DMSO-dq) 6: 0.86 (3H, t,
J = 6.8 Hz, -CH;) 1.22 [12H, m, -(CH,)s-], 1.54 (m,
2H, -CH,), 1.75 (2H, m, -CH,-), 3.14 (2H, t, 5-CH,-),
3.70 (2H, t, Ar-CH»-), 4.79 (2H, t, 6-CH,-), 6.17 (2H,
s, -OCH,0-), 6.48 (2H, s, -OCH,0-), 7.11 (1H, s,
4-Ar-H), 7.73 (1H, s, -Ar-H), 7.85 (1H, d, 11-Ar-H),
8.03 (1H, d, 12-Ar-H), 8.81 (1H, s, 13-Ar-H). "*C-NMR
(100 MHz, DMSO-dq) J: 13.98 (-CH3), 22.13 (-CH,-),
26.57 (C-5), 27.65 (-CH,-), 28.60 (-CH,-), 28.74
(-CH,-), 28.93 (-CH,-), 29.05 (-CHa-), 29.09 (-CH,-),
31.33 (-CH,-), 31.89 (-CH,-), 49.40 (C-6), 102.03
(-OCH,0-), 103.51 (-OCH,0-), 105.72 (C-1), 107.82
(C-4), 113.43 (C-8a), 120.28 (C-11), 120.35 (C-13b),
121.44 (C-13), 122.80 (C-12), 130.65 (C-4a), 132.04
(C-12a), 137.39 (C-13a), 144.11 (C-9), 147.58 (C-8),
147.61 (C-10), 149.57 (C-2), 160.11 (C-3).

8- S IEMR (de): TELE N, 773K 36.5%,
Rf: 0.91. 'H-NMR (300 MHz, DMSO-ds) d: 0.84
(3H, t, J = 6.8 Hz, -CH3), 1.23 [16H, m, -(CH))s-],
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1.53 (2H, m, -CH,), 1.74 (2H, m, -CH,-), 3.14 (2H, t,
5-CH,-), 3.69 (2H, t, Ar-CH,-), 4.78 (2H, t, 6-CH,-),
6.16 (2H, s, -OCH,0-), 6.47 (2H, s, -OCH,0-), 7.09
(1H, s, 4-Ar-H), 7.83 (1H, s, -Ar-H), 7.98 (1H, d,
11-Ar-H), 8.01 (1H, d, 12-Ar-H), 8.79 (IH, s,
13-Ar-H). C-NMR (100 MHz, DMSO-d) J: 13.98
(-CH3), 22.12 (-CH,-), 26.55 (C-5), 27.63 (-CH»-),
28.59 (-CH»-), 28.72 (-CH,-), 28.93 (-CH,-), 28.99
(-CH,-), 29.06 (-CH,-), 30.82 (-CH,-), 30.84 (-CH,-),
31.32 (-CHy-), 31.78 (-CH,-), 31.88 (-CH,-), 49.39
(C-6), 102.03 (-OCH,0-), 103.50 (-OCH,0-), 105.73
(C-1), 107.83 (C-4), 113.45 (C-8a), 120.29 (C-11),
120.35 (C-13b), 121.46 (C-13), 122.79 (C-12), 130.67
(C-4a) 132.04 (C-12a), 137.41 (C-13a, 144.14 (C-9),
147.62 (C-8), 147.66 (C-10), 149.58 (C-2), 160.14
(C-3).
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28 pIRAE 505 nm PR INRE IR T A A R A
T, DIORBR AN 2 B L R 2 B 1 254 0 A
fE, VAU A HHE AT R (GO H54L
IR FREEN Y, PBS ZEmP0EVE 1 I, e L% MTT
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F1 HEBEKETEYVEERERESNMIT RIS
Table 1 GC and MTT test of coptisine and its derivatives

c/ GC/ GC/

A ) O - Auoo
(umol-L ™) (mmol-L ) Ao
i HeL - 3.0114£0.174  0.602 5.001
BT 10 3.374+£0.201%  0.562  6.004
4a 10 3.883+£0.233% 0272 14.275
4b 10 5032402174 0312 16.128
4c 10 5.59240.460% 0379 14.754
4d 10 6.00210.390%  0.463 12.963
4e 10 5.43840.5994  0.532 10.220
U 10 4875+0.292  0.591 8.240

LAt AP<0.01

4 P<0.01 vs control group
23 iFig
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T 240 0 S R S M 7 1T, 8- T B RO 0 1
FAE P B B S, i e B R B A G 0, x4 P 4
B A H B W 0955, 8- ) ek ik S e i b5 T
FT 40 L 58 S A A P A AR 2
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