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[ Abstract ] Objective: In order to make the berberine and splicing of certain chemical composition,
needing to form an intermediate largely, through design and experiment, synthesis of 9-O aminoberberine
derivatives. Method: With berberine as starting material, through to methyl, bromo, amination reaction, obtain
berberrabine, 9-0- (4'-bromobutane) berberine, the final synthesis of 9-O- (4'-butyl amine) berberine, and to
determine its relative molecular mass and molecular structure by means of spectroscopic. Result: Through a series
of chemicalreactions in organic synthesis are berberrabine and 9-0- (4'-bromo-butane) of berberine, through the
optimization of the literature method to prepare 9-O- (4’-butyl amine) berberine derivative, and through the ESI-
MS, NMR spectroscopy to determine the structure. Conclusion; By optimizing the method greatly improves the
product of 9-0- (4'-butyl amine) berberine yield, and the synthesis process is simple and easy to operate. From
the object structure, the terminal amino, can react with various chemical groups, and then introduce the new
group, to synthesize more derivatives.
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i RAR D, RZHOCHRHS L B 1 = AN BREER 2.3 9-0-(4-We T 3) NBERLM il 45" BRI 9-0-

Ay, SCHR[4-6 ] b i T U AR L, 38 2 A [R] 1Y S
AR 45 T =R 9-0 R FL/NEERR . (H 25T
B AN W 0 DE R B T A AR R A7 B, 75 K
PRl e St Uk /0N BEL 3, TR 6 22 A e 4+ ) AR R
{FL 2 B e 2B, 7= W A SR B AIG , Sk v
9-0-(4'-R T J& ) /N BEGR I R E 47 2540 B 2 . A BF
FES A I SCIHR , DAL R /N BE B TSR, 76 1 = T
LB SIS NEE LA (2) 2 TELE RS 1,4-
TR T R SE MBS B R BRI A 9-0-(4TIRT
BE ) /INBERR (3) ,3 1E 25% Z K Bl PE S5 1 T kA ik
AR ENS B AR 9-0-(47-f T 5 ) /NBEfRL
1 &
L1 255 Bk Ehme /N BE s x B8 ( BBR, 4l i
96% , KDL BHE K A BRA R ) |, /N BE 21 fid % 1R
i (A, 2EEE=98% ), hE A AR (235 1 100 ~
200 H) (L f WAk 2=t A R A A, #its
090426) ,1,4- 3R T e (BTH: T ) , N, N-Z H 35 g
e (DMF, KEhi & FR A TAHRAR), HEEN
o3 2l HA R R 34 A M 4
1.2 {U#% EasySep-1020UV Ry A (o 3 1% [ 1 13
(i) s Wi H R A BRZA ], AVANCE-300 %I 5
g I PR (1% ] BRUKER /2 H] ) , Dr Flash-S #1 43
Btk &G (WL IR ) , AR2140 &) Adventurer
AL R (RS RIBARRAA) .
2 FiE
2.1 NEBECRRMHI S HOCER3 ], ERR R
Fm AR BR/NEERR 1 g, in A DMF 25 mL, 3 £7 500,
R EE N, 7E 400 WG B TR, SN 15 ming HR
HRWE, I 1.5 5 KRG BV 20, 4 At
AT AR oE 4 AHUE, T S (s fh 2 49 0.7 g; 3
Wy LA PiPo-02 K AL JiE HE 43 85, H IR T 40% ,
45% ,50% ,55% ,60% ,65% F T0% F Ly B, e 4
70% PSPk L EB AT, Wk 4, AR AT g 2 4 0.2 g,
4l =98% .,
2.2 9-0-(4'-WT k) /INBEGR Yl 2 A 25 FRHL/N
BELTHL 5 g(#£90.013 5 moL) , % F 1 000 mL = [
SN, A 200 mL JE/K ZHE ( ZHEZ 3 0.4 nm
Oy FOR K ) A I, 2 A R A 1,4-
TRT e 30 mL, B e, W R B AR 85 °C, J i 1
h f50k o R 2O BN TR 4 4 T, 5 B
o huE, UE U D NG sk LB At SR s A
BB E 3 K ,70 CHEZ T, BEAKMA3,
- 38 -

4T R /NEERR 0.3 ¢( %5 0.6 mmol ) , & F 250 mL
= HEER b, A 20 mL B IE %, SR 5 A
0.25 g( %4 0.005 mol) S {4, 10 mL 25% & /K ,
PRI . BB, 30 CRE A, SO . e RN
WA U8 WA TR . M B AR B (50 mL x 3) g R
AHLZE . AR A G B, VR BCR H =5
HBE-HIBE(60:1,40: 1) K& BRI 2 T 60, B i FH 46
PP B 8 3G, S Al Y T 30 ISR AR, Ak 4 P B o 0 R 745 38
PR R 4, B0 HERY) o

i 4 F YMC-Triart C {4 (4. 6 mm x 250
mm,5 pm) , ¥R 30 C, i 3 A P EE-0. 2% W1 R /K
(60:40) , i@ 1 mL-min~", &K 265 nm, 4fi
JE=98%
3 &R
3.1 NBELIRRAY B R NVEELLBNAR 29 0.9 g
[C,,H,,NO,]", mp 281.6 ~ 282.4 C, 'H-NMR
(€DCl,, 500 MHz) §:7.35 (1H, s, H-1), 6.76
(1H, s, H4), 3.04 (1H,t, J=5.8, H5), 4.53
(IH, t, J=5.8, H6), 9.20 (1H, s, H-8), 6.83
(1H, d,J=9.1,H-11), 7.46(1H, d, J=9.1, H-
12), 7.97 (1H, s, H-13), 5.95 (1H,s, H-14),
3.81 (3H, s, H-20) ;" C-NMR (CDCI,,500 MHz)$§:
106.27 (C-1), 121.81 (C-16), 151.42 (C-2),
149.97 (C-3), 109.14 (C-4), 131.16 (C-15),
57.04 (C-6), 143.72 (C-8), 134.21 (C-19),
147.84 (C-9), 147.84 (C-10), 120.21 (C-11),
123.21 (C-12), 131.16 (C-18), 124.22 (C-13),
136.23 (C-14), 103.68 (C-15), 55.94 (C-20);
ESI-MS m/z 322.107 4 [M - Cl] ", 53CHk[8-10]
FEAR -3,
3.2 9-0-(4'-J8 T bt ) /N EEGR Y % K 4E 9-0-
(4"-1RTHE) /INBED 6.2 g, 135 91.1% , [ Cy H,,
BrNO, ], mp 273.3 ~ 274.1 °C, ESI-MS m/z
456.080 5[ M - C1] " ,'"H-NMR (CDCI,,500 MHz)§:
7.800 (1H, s, H-1),7.093 (1H,s, H4), 3.680
(2H,t,J =12.5,H-5) ,4.953 (1H, t,J =12 ,H-6),
9.770 (1H,s,H-8) ,4.317 (2H,t,J =12.5,H-21),
1.991 ~2.070 (2H,m,H-22),2.083 ~2.124 (2H,
m,H23),3.212 (2H,t,J =12, H24); "CNMR
(CDCl,, 500 MHz) §:105 (C-1),150.30 (C-2),
149.72 (C-3),108.32 (C4),130.59 (C-15),
28.12(C-5),56.97 (C-6),145.20 (C-8),137.35
(C-19),120.13 (C-9),147.58(C-10),120.34 (C-
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11),123.34 (C-12),132.90 (C-18),126.53 (C-
13),142.60 (C-14),101.99 (C-15),55.21 (C-
20),73.29(C-21),26.22 (C-22),28.78 (C-23),
34.87 (C-24),
3.3 9-0-(4'-Fe T K&) /N BEGR A U % % 4E 9-0-
(47T ) /N BER 0.23 g, 15 7% 88.5% , [ €, Hoy
N,O,]*, mp 218.2 ~ 219.1 °C, ESI-MS m/z
393.180 9.,'H-NMR ( CDCl,, 500 MHz) §: 7. 807
(1H,s,H-1),7.087 (1H,s,H-4),8.204 (1H,d,J =
9,H-12),8.017 (1H,d,J =9,H-11),3.213 (2H,t,
J=11.5,H-5),5.071 (2H, t,J=11.5,H-6),9. 884
(1H,s,H-8),6.167 (2H,s, H-14),4.311 (2H,1t,
J=12,H-21),1.940(1.980 (2H, m,H-22),1.861
(1.905 (2H,m,H-23),2.866 (2H,t,J =12 ,H-24),
4.058 (3H,s,H-20) ;" C-NMR (CDCI,,500 MHz)§:
105.40 (C-1),145.24 (C-=2), 149.69 (C-3),
120.18 (C-4),26.25 (C-5),57.02 (C-6),137.35
(C-8),142.64 (C-9),150.19 (C-10),108.35 (C-
11),123.29 (C-12),130.67 (C-13),101.99 (C-
14),126.53 (C-15),121.48 (C-16),147.57 (C-
17),132.96 (C-18), 120.39 (C-19),55.17 (C-
20),73.49 (C-21),23.55 (C22),26.49 (C-23),
38.11 (C-24),
4 itig

TESE UG S TR b, /N B 2T R FH AR 45, O VR T
5 5 B AR 3 3k T SCHR O ik 1 ko S AR (A 9-
O-(4"-LT Bt ) /N BE T ] 25 55 m a7 5 5 45 01 HLAS
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B ACE B B A R K2 & T s ==,

SCHR[4-6 ] il 25 9-0-(4" T e ) /N BE (15
Y1 3) , R DMF, 520 & kT TE b+ 43
B SOk R A A 3, B R R 2N, B
Pothug R S R A B AR5 i R LI R &
Ji ,90 °C ¥ &E o] 3t , 4 %5 S B[R] 2 55 min ~ 1 h,
ARG,V R A, TC R A IR 91% , B
BkcR T (SRR 75% ,77.9% ,73% ,62% )
ATEEH T2 R0,

SCHR[4-6 ] 45 9-0-(4"-Ji T 5L ) /NEEmk (fb &
Y1 4) 2&7E 70,80 °C 5 B AT SO, SO S R] 2 6
h, 33,5 b, O H oA v A AR AT 8 1k I AR 1 = S
Jot - TRV B8 LE ]y 400 1,200 1,8 1, Ji 2o 5258 B
S i FEAE 70 CaE 80 C UL G 3 225 00 i A=
2 ff145 4 BYAG AR D BRI BB IR S R 04 216 U AR
L0 25 VIR B N AR = RT3 i i b (H R RO

WFIE] R S b 3 K2 AN 58 4, HLBE B LE 1) Ot ok 1Y
WEH 2, AT HAL A & SR E S 30 C,
BCSE I E] hy 24 b, v 4R AL B0 RE (3, = ST -1
BEYE B L 45 9 60 1,401 1,01 100, Wi 48 4 HT B 3 (5
DEME R, 15 3 ph SCHR [4 ] 41108 5 5 19 71% $i2 v 2
80% L b MHEMTTIE AR T ISR R AT AE Y
EEFR AT U] R E B flie 7l T2
61057 BHL 2 >4k W) vk P4 ) e

N E AR S5 34,9 L BE AR S e — > 2k, &
HE LR Tk, SO R B N, Al LA 22 ol B AT 2R Ay
SIS, R 100 5 1A KT 64 5 A, 2l 22 1) B 1T A= 900
/INBEBK I AT A2 — B LA B Y 25 B L, X BRI
JHY F AR AL AT LA D o ) R AR AT LR, X T
BEnk iy o7 BA — %€ = o
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