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Synthesis of Phenolbetaine Derivatives and Their Anti-cancer
Activity: Chemical Transformation of C-ring of
Protoberberine

Seong-Ju Woo, Yea-Jin Park, Soon-Ho Hwang, You-Hwa Hong, Ma-Se Lee,
Dong-Hyun Kim, In-Jong Kim and Sin-Kyu Kim’
College of Pharmacy, Kyung Hee University, Seoul 130-701, Korea

Abstract—The 13-hydroxyberbine(1), derived from berberinephenolbetaine, has been derivatized to fur-
nish a variety of compounds such as 13-oxoberbine(2), 13-thioberbine(3),1 3-chloroberbine(4), 13-(2-
methylaziridine)berbine(5), and 13-carbolactoneberbine(6). Antitumor activity of these compounds

was tested.

Keywords [ ] Pyridinium dichromate. Lawesson’s reagent(LAS), Carbon dioxide(dryice), 2-methyl a-

ziridine.
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Scheme I—

Table I — Cytotoxic activity of synthetic compounds

EDso(mM)

Compound = 7agg SNU-1 MA-104

1 1 1 N

2 0.78 0.35 )

3 0.1 0.47 "

4 05 0.056 3|

5 0.09 03 S|

6 51 1 N1
Adriamycin 0.003 0.001 1

HoraNay

dAIEQ P-3883% SNU-1= 10% FBS RPMI
1640 wiR|olA - g ES MA-104% 10% FBS
DMEMHIAANA 5% CO»/95% Airg Fg3tHA o
AFEE FASIEE 3t 37°CollA widsiaa] A
314} EDg® AR E 239 DMSOe %o 57) ¢]
4ol F=olA MTT(Tetrazolium-based Color-
metric Assay)’ AMYoz ZAs4r} Positive
control2M] Adriamycing AH&3FI T}

5,6,8,14-Tetrahydro-2,3-methylenedioxy-9,10-
dimethoxy-8-methyl-13-hydroxydibenzo[a,g]-qui-
nolizine(1)2| &M

Betaine 500 mg(1.5 mmol) & 74 THF<| £-313}
3 CH;Mgl 240 mg(1.5 mmol)E 7F8laL 5A17F re-
flux¥¥ B2 CHMgld] 88 AAstn &0E 7
dFAst d& FME CHCLE F&3tz H,0 5
miZ FHF 75 Na,S0,2 1%, A% 4ol g 7t
FAS L FALE SiOCH,CL : EtOAc (9: 1)
2 column chromatography 2 #eléte] gale] 24

A4 313HE 140 mg(28%)-& AT

m.p. 130~132°C IRVES em™ . 3321(-OH)

NMR(n CDCL). &: 7.25(1H, s. CyH), 7.01(1H,
s, CirH), 6.91(1H. s, C-H). 5.93(2H. s, OCH0).
464(1H, d, J=8Hz. C¢H). 4.34(1H, brs, CyH),
3.88, 3.86(6H, s. OCH;x2), 2.98(2H. s, CsH),
2.66~2.57(2H, m, Cs+H). 1.35(3H, d, J=6Hz, Cs
CH,)

5,6,8,14-Tetrahydro-2,3-methylenedioxy-9,10-
dimethoxy-8-methyl-dibenzo[a,g]-quinolizine-13-one
)2 2o

3158 1 140 mg(0.4 mmol) & CH,Cl, 70 mioll &
#&t PDC 200 mg(0.5 mmol)S 7}stn A-LolA
3A1ZF wuket & o3t PDCE AlAsL &91E 2
A A& FWALE CHLOLE #2381 HO 3
miZ A, §4 Na,SO2 1x, o3 & 4 & gt
FABA 4L FAE SiOy-CH.CL, : EtOAc4 - DE
column chromatography 2 &l 3ke] 3o A4A
332 60 mg (43%)& AU

m.p. 110~112°C IRvH® em™, 1716(C=0)

NMR(in CDCly, 8: 7.43(1H, s, Cl12-H). 7.26
(1H, s, C11-H), 6.82(1H, s, C\-H), 6.58(1H. s, C+
H), 3.96(3H, s, OCHg), 3.88(3H. s, OCH,), 3.76
(1H, s, C¢H), 3.02~2.80(4H, m, CsH, CeH), 1.69
(8H, s, C¢CHy)

5,6,8,14-Tetrahydro-2,3-methylenedioxy-9,10-
dimethoxy-8-methyl-13-thiodibenzo[a,g]-quinolizine
39| gt

313HE 2 50 mg(0.17 mmol) & toluene 20 mlol &
|3t LAS 20 mg(0.085 mmol)S 73 ¥ 24|z
reflux¥% 50°C714 ¥24% H,0 5mig 7Fstar 34]
2t refluxyth. A271A] HATFE {71FE Feldid
H,O 3miZ 4, 74 Na,SO.2 A =3t § &
e HASHY 9L FAE SiO-CH.CL, - E-
toAc(9: 1) column chromatography= %} &}o
o] AAA SI3HE 20 mg(33%)2 Lot

m.p. 136~138°C IRVEY cm™”, 1215(C=S)
NMR(n CDCly). 8: 7.22(1H, s, Cyy-H), 7.13(1H.
s, CirH). 6.92(1H, d, J=8Hz, C-H), 6.60(1H, s,
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~H), 5.90(2H, s, OCH,0), 3.87(6H. bro-s.
OCH;X2), 3.20(2H, br-s, C5-H), 2.70(1H, m, C¢
H), 1.57(3H, s, C4-CHa)

5,6,8,14-Tetrahydro-2,3-methylenedioxy-9,10-
dimethoxy-8-methyl-13-chlorodibenzo[a,g]-qui-
nolizine(4)2} BtAd

3HHE 1 100 mg(0.3 mmol)-S < benzene 30 m!
o &&l3lz SOCI, 35 mg(0.3 mmol) & 7}3+ & 3AI17r
reflux¥ch. B71E AL IAHE CHLCLE F
£33 H0 5 miz 4, 7 NaSO,2 Ax, 3%
| E AYFASI FAHE SiO-CHLCl, * EtOAc(2 :
1)Z column chromatography® #2]8le] a2 24
34 31EHE 40 mg(40%)< AT

m.p. 164~166°C IRVEE cm’, 972(C-C)NMR(in
CDCly), 8: 7.73(1H, s, C,yH), 7.60(1H, s, C,rH),
6.99(1H, s, C-H), 6.62(1H, d, J=4Hz, C+H), 6.
01(2H, s, OCH;0). 4.00(3H, s, OCHj). 3.96(3H, s,
OCHa3), 2.78(2H, m, Cs-H), 1.25(3H, s, C+CHo))

5,6,8,14-Tetrahydro-2,3-methylenedioxy-9,10-
dimethoxy-8-methyl-13-(2-methylaziridine)-dibenzo
[a,g]-quinolizine(5)2] &M

8§ 4 30 mg(0.1 mmol) & F4 benzene 20 m!
of €83l 2-methyl aziridine 6 mg(0.1 mmol)¥
Et:;N(5 mg)& ¥4 benzene(l0 ml)ol {13 &
28-S A7RE 3A 7 refluxct. &8 AAHAF)
o 4& FAE CHLCLE F%3ly H.0R Adsiz
5 NapSO,.2 A% 3% £ig Zdh-A3ska 7L
& SiO,CH,ClL, : EtOAc(4 : 1) column chro-
matography® #8l3te] Z8e] FAAA sgE 12
mg(30%)S& |t

m.p. 100~102°C, IRV em™, 1255(C-N)

NMR(@n CDCly, 8: 7.26(1H, s, C;;-H), 7.10(1H,
s. C;y;-H), 6.67(1H, m, C-H), 6.11(1H, s, C;/H),
6.01(2H, s. OCH,0). 4.18(1H. s. C;;-H). 3.93(3H.
s, OCH,). 3.87(3H. s, OCHy. 3.04(2H. t. J=5.
9Hz, CsH), 1.86~1.52(2H, m, aziridine-H). 1.47
(3H, br-s, azridine-CHj), 1.26(3H, s, Cs+CHj)

9,10-Dimethoxy-2,3-methylenedioxy-dibenzo[a,g]-
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quinloine-8,13-carbolactone(6)2] 1A

Berberinephenolbetaine 100 mg(0.3 mmol) &
CH,Cl, 30 mi°ll -&-8}3}31 "a715F ol carbon diox-
ide (dryice) 1.5g(34 mmol)-& 7Hith. Aol 14]
L wykeled SulE AR AS 22 AE ALOS
EtOAcE column chromatography® £#)&te] 24
o] 444 3IEE 20 mg(20%)S Atk

m.p. 153~155°C IRvEES em™, 3015, 2927 (OC-
Hy), 1695(C=0)

NMR(in CDCly), 8. 8.38(1H, d, J=9.1 Hz, Cjy-
H). 7.80(1H. s, C,/H), 7.37(1H, d. J=9.1 Hz, C,-
H), 5.97(2H. s, OCH,0). 4.50(2H. d, J=5.9 Hz,

sH), 4.27(1H, s, C#H), 5.91(1H, s, CisH)

da ¥ 1@

Berberinephenolbetaines CH;Mgl2 2|4 ¥3}
NHClgdo g Fastd S (DE 4L 5 AU
U FEFHE 3 dgken Cup=S9% Cy(2-methy-
laziridine) = ¢t = & 4= U} TableollA] &
Aghate} ko] 31EHE(5)7F P-388¢1A 0.09 mMe|w
SNU-12I1A4 0.3 mMel&iont, 338 (4)= P-388014
0.5 mM, SNU-1°14 0.056 mMZ A& AES Aol
71} E3HE-& Table 10 FA|Enle} 2},
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