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Abstract — Irradiation of the berberinephenolbetaine in a stream of argon produced the
8,14-cycloberberines [1]. On treatment with ethylchloroformate Cg-N bond cleavage of the compound
[1] occurred, accompanied with dehydrochlorination to give 7-ethylcarboxyisoquinoline [3], and the
product [3] treated with strong alkali solution to give the 13-oxonorotensane [4] in 64% yield. hrradia-
tion of the compound [4] converted easily to dihydro-8H-dibenzo[a, g] quinolizine-8-one [5], and then
the compound [5] was treated with methyliodide to give the 8-0xo-quinolizinium methiode. The in-
termediate colume chromatography on IRA-400 afforded the benzo[c, glazecine-5-one{[6] in 63%
yield. The results of biological activities for these compounds are also presented.
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Table I— Antibacterial activities of synthetic protoberine derivatives.

Compound Minimum inhibitory concentration (g/mli)
Microorganism 1 2 3 4 5 6 7 8 9
E. Coli NIHJ >400 >400 >400 >400 >400 >400 >400 >400 >400
Staphylococcus aureus ATCC 65389 >400 >400 >400 >400 >400 >400 >400 >400 >400
Bacillus subtilis ATCC 6633 >400 >400 >400 >400 >400 >400 >400 >400 >400
Pseudomonas aeruginosa NCTC 10490 >400 >400 >400 >400 >400 >400 >400 >400 >400

(412 =3 F °|A& Argon 7§ Tl #
HEEA17#  11,12-dimethoxy-2,3-methylenedioxy-

5,6-dihydro-8H-dibenzol a,g] quinolizine-8-one[5]
£ 3dsiglth, [5]1% MeOH ol 433 3 Mel &
7FekaL reflux 3kl N & 478 2E #Hobd o
A MeOHoll €3] & HCIl gas A3 3 AAE
H,O ol &83lod Ton :35x] IRA-400 & -3}
AL FgaS 7gbEEdty AR Argon 7|H
Z 110~120CE 7}d3sle] 7,8-dihydrol-1,2-dime-
thoxy-6-methyl-10,11-methylenedioxybenzolc,

glazecine-5-one[6]& i, o|AS MeOH £
o4 NaBH,Z 383t} 7.8-dihydro-1,2-dime-
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thoxy-6-methyl-5-hydroxy-10,11-methylenedi-
oxybenzo[c,g] azecine[7]-¢ AR e
[6]% MeLi 234 uk33led 78-dihydro-1,2-di-
methoxy-5,6-dimethyl-5-hydroxy-10,11-methyl-
enedioxybenzo[c,g] azecine[8]& #AFtd )7
< &4 pyridine FolA Ac,0 9 At 7,8
dihydro-1,2-dimethoxy-5,6-dimethyl-10,11-me-
thylenedioxy-5-acetoxybenzo-[c,g]-azecine[9]
< A

et Fe] FAT e [1]~[9]e AT
£ A e (Table 1) 3IHE [6]~[9]& €&
2487 (Fig. 1), 373244 = AE55H(Tablell).
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Fig. I--Homolytic activities of protoberberine de-
rivatives.
The following symbols are used in this graph;
<, , ®and [ represent compound 9, 7, 8 and
6 respectively.

Table II— Anticonvulsant activities of protoberberine
derivatives.

Convulsion onset Time to death

time (sec) (sec)
Control 340 80
Compound 6 323 58
Compound 7 587 64
Compound 8 312 -a
Compound 9 389 22

a Two of them were survived and time to death for one
mouse was 317 second.
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Alet W F|7[—A| 52 dj¥-E Merck, Aldrich
=E SigmaAlA Teisle ARSI 2 9=
AFA kS ARSI, IR JASCO A-102 &,
mass+ Hitachi M-80%, 'H-NMR-< JEOL
FX-100 spectrophotometer & A-g3lod 243519
t}, §4 24L& Yanaginoto Micro Melting po-
int apparatus & °|-8313ich. B3 EAlellE
100W gt4-23 = _pyrex filter (Rico Kagaku

Co.) & AH&-3I%t
el #M—9,10- dimethoxy- 2,3-methylene-
dioxy-13-ox0-8,14-cycloberbine[1]9] & 4
-Betaine A 250 mg-2- MeOH 500m/ ol &8sl
Argon 715 FollA 343 (100W, 9t Hg-lamp
pylex filter)A|#A 233l A FubgEsia dL =
AHE AF3lolA column A ASle] (Al,0,-CH,
Cl,) 3¥hE [1]8 200mg-S <43+ (80%). IR,
1695(C,3-C=0), NMR(CDCl,), ¢7.09, 7.82(2H,
ABq, J=8Hz, C,;-H, C,;,-H), 6.74(1H, S, C,-H),
5.93(2H, S, OCH,0), 3.38, 3.86{6H, S, MeOX2)
7-ethoxycarbonyl-13-0x0-9,10-dimethoxy-2,
3-methylendioxy-8-chloronorochotensane[ 2]}
£t —8,4-cycloberbine[1] 1.0g-¢ =4 THF 40
ml ol £83} ethylchloroformate 950 mg & 7}
3l Al2ollA dopA] F 147k reflux & ¥ £
g ZAMRASL ZAE column A5l (ALO,
-CHCl;: CsHg: 20: 1) 3l v3E 640mg(64
%)E A%itt, NMR(CDCl,), 67.34, 7.09(2H,
ABq, J=85Hz, Cy,-H, C,;-H), 655(1H, S, C,-
H), 6.40(1H, S, C,-H), 5.78(2H, S, OCH,0), 4.15
(2H, q, J=7Hz, CH,CH;), 3.90, 3.88(6H, S,
OCH;X2), 1.27(3H, t, J=7Hz, CH,CH,)
7-ethoxycarbonyl-13-0x0-9,10-dimethoxy-2,
3-methylenedioxynorochotensane[3]2] 41— -
332 (2] 375mg$ MeOH 200m/ ol -$3fslx
5%Pd-c 460mg< 7}l FaUlf F 4GS
Fdslo] ol & o] 2F F4AA F odislm
odollg 7RhgEsle] 2 AAE column o A
A3led (AL Os-EtOAC) 250mg-g 3UcH(76%).
mp, 72~73C WAAAA, IR v1710(>C=0),
1962 (C-R), NBR(CDCl,), 7.28, 7.02(2H, AB-q,
J=8Hz, C;;-H, C,;-H), 6.53(1H, S, C,-H), 5.90
(1H, S, C,-H), 5.83(2H, S, OCH,0), 3.92, 3.86
(6H, S, MeOX2), 4.17(2H, q, J=7 Hz, CH,CH,),
1.38(3H, t, CH,CH,)
13—oxo-9,10-dimethoxy-2,3-methyle,nediox-
ynorochotensane[4]e] #4—3}3ME [3] 500mg
< EtOH 30m/ o] L83l 20% KOH <48 25
m/§ 7}3te 30X7F 3R & ulg-gulE 7ok
Sk, A4S CHCLE F£3l9 $43k Na,
SOz 2= ¥ A7sie] 4% IRMFA A E
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ALO0;-CH,CLE P-TLCZ AAIstd =3 AA
Al 320mg A3 et (64%). mp. 165~166C, IR, v
1710(>C=0), 3210(=NH), NMR(CDCl,), ¢7.
28, 7.03(2H, AB-q, J=8Hz, C,,-H, C,;-H), 6.53
(1H, S, C,-H), 590(1H, S, C,-H), 5.83(2H, S,
OCH.0), 3.92, 3.80(6H, S, MeOX2), 1.93(1H,
S,=NH), 3.60(1H, S, C,-H) ,
11,12-dimethoxy-2,3-methylenedioxy-5,
6-dihydro-8H-dibenzo[a, bJ-quinolizine-8-one
(518 #tM—313HE [4] 200mg g MeOH 480m!
o @3t Argon 71F FollA 147 ok F=A
A1ZH(100W 328+~ lamp, Pylex-filter), 2%
3ol A ubg-golo] ZIgMFAS T AAE column
A3k (Al,0,-CH,CL,) 180mg 2% =H(90%).
S8 AAA mp. 174~175C, IR, v1710(>C=
0), NMR(CDCl), ¢8.10, 6.59(2H, AB-q, J=85
Hz, Cis-H, Cyp-H), 7.18(1H, S, C,s-H), 6.69 (1H,
S,C:-H),6.57(1H, S, C,-4),5.89(2H, S,OCH ,0),
4.32(2H, t, J=6.5Hz, C,-H), 3.90, 3.88(6H, S,
MeOX2), 2.83(2H, t, J=6.5Hz, C,-H)
7,8-dihydro-1,2-dimethoxy-6-methyl-10,
11-methylenedoxybenzolc, glazecine-5-one[6]
o gM—33E [5] 300mge MeOH 25m/ ol
433k Mel 3m/ & 713 3 2417 53 &
Aol utx|sled AAH AAE Hatol 2oz o}
22 AABIEE, ol 9L AA 340mgS
MeOH 150m/ o gek}712 HCl gas & Z8H4]7]
F W7k 353 & MeOH & ZtFAstw, AL
o ©}A] MeOH 25m! % 713 o+& ZQF5A &
o, oloh e Zahg kg 234 & AAE H,0
170mi o] 83j3ted ELAES o33k A
ofol-S- Jon- R¥4%] IRA-400-¢ EA3 column
< 5347 3 H,0500m! & 747 &3z,
ez H,0% AAS R AAE Zigbeled 110
~120CZ A7t 71943 ¥ EtOAC 70m/ & 7l3t
I 200 SHREe, B85S Asln oJae 1/3
2 ASkEFste Aol QAE ARANE o3
3le] EtOAC & 2~33] AlAsh azecine A [6]
<= 90mg ARTH(30%). TIAELA, mp. 162
~163C, IR v 1683(>C=0),MS, m/e : 367 (M*),
NMR (CDCl,), 62.92, 3.20(4H, m, C,,-H, C,-H),
3.69, 3.75(6H, S, OMeXx2), 5.92(2H, S, OCH,0),
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1.88(3H,S,N-CH;),5.48(1H,S,Cs-H ), 6.40(1H,
S,Ci:-H),6.55(1H, S, C,-H), 7.24,6.96 (2H, AB-q,
J=8Hz, C;-H, C,-H)

7,8,13,14 tetra hydro-1,2-dimethoxy-6-methyl
-5-hydroxy-10,11- methylenedioxy- benzo[ec,g]
azecine [7]2] &4 —3}3ME [6] 100mg$ MeOH
20m/ ol &8sz, NaBH, 83mgS 434 713
F AlA 3AL wdk F SoiE AR 3
AHE CH,CLE F&3tx, 4, A= F RA
3o} ZAFE column AA| 3t (ALO;-EtOAC : C,
He-1:2) 2BMZAA, 63mg 23H(63%).
mp, 170~171C, Ms, m/e : 370 (M*), IR » 3310
(OH), NMR(CDCl;), 61.88(3H,S,N-CH,), 2.92,
3.20(4H, m, C;-H, Cs-H), 3.69, 3.75(6H, S, MeO X
2),5.92(2H, S, OCH,0), 5.48(1H, S, C;s-H), 6.40
(1H, S, Ci,-H), 6.55(1H, S, C,-H), 7.24(2H,
AB-q, J=8Hz, C;-H, C,-H), 5.67(1H, S, C;-H)

7,8-dihydro-1,2- dimethoxy- 5,6- dimethyl-5-
hydroxy-10,11-methylenedioxybenzo[c,g]
-azecine[8]°] #AM—33E [6] 150mgE F+
Et,0 30mlol #Et|7lx YZ3ste] MeLi £
(Mel 5g)& Li500mg ¢} < Et,030m! A=x 5
ml< 718k AollA 64171 mul 3 HgsbaiA
479 H,0& #7l8le #)9 MeLi £ 1347
2, ZbFARE, 2Alel H,0 15mi 7H8ta 2.3}
K,CO; 8oz AlkaliAde=® 3 ¥ CH,CLE
FZ3ln 44, Az F ARASE AAE
column 22 AA| (Al,0,-CH,Cl,) 3l A7 A 5]
120mg < % ©}(80%). mp. 182~1837C, IR, 3240
(—OH), NMR (CDCl;), ¢2.92, 3.20(4H, m, C,-H,
Ce-H), 3.69, 3.75(6H, S, OMex2), 5.92(2H, S,
OCH,0), 548(1H, S, C,s-H), 6.40(1H, S, C,,-H9,
6.55(1H, S, C,-H), 7.24, 6.96 (2H, AB-q, J=8Hz,
C:-H, C,-H), 1.88(3H, S, N-CH,), 1.32(3H, S, C;
-CH,)

7,8-dihydro-1,2-dimethoxy-5,6-dimethyl-5-
acetoxy-10,11-methylenedioxybenzo[c,g]
-azecine[9]2] #4—314E [8] 100mg pyridine
4ml, Ac,0 1ml 9} Zo| 447k 7194 3, ulgig
WY Foll 713k %3k 24§ MeOH+CHCL
Edeoz AAGs ] FAEAY 40mgs Aot

" (40%). mp. 191~192¢C, IR v 1640(C=0), NMR
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(CDCY,), 6292, 3.20(4H, m, C,-H, Cs-H), 3.69, 3.
75(6H, S, OMex2), 592(2H, S, QCH,0), 6.40
(1H, S, C,.-H), 6.55(1H, S, C,-H), 1.88(3H, S,
N-CH,), 3.74(3H, S,-COCH,), 1.52(3H, S, C;
-CH,)
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B 9d7A] i)Yol wialA Az FAHE ol&
A SelH o Fo WSS I3le] HESA A
A9 Az FIEEE MICE 380, TFE &
Higto] REFL Yv IRE FATTE AHEE
At 7
fusion Medium (Difco)-& AH&-31A vikdg 1m!
A B, JEE 3 7 v odele] ojHdEA]Fl A
£ A1 & AR s 343 & AHgRd g
AAE FFIA G XA 4 FFE Y
ujokst & FF7} 1X107 colonies/m! 7} HEF A
ZAA42 AT 5 20l T AN} e 7 el}
£ wizlo] HE3 F 37ColA] 18~20417F kst
et

SEAHE-AZT rats(SD. AQ)Y RS A
o 2By heparin APdtd Tris Buffered
Saline(¢]3} T.B.S.2} Aoz F4slxe 1,000g
A 5%k YAl EE] 3 AL buffy coat & A
ALk, FE2AE 23] uHEsle] AETE He
s, Feld HPT 2X10° cellsoll el &4t
RPE-& (6478 9d7A 4A0) 22 0.05mg, 0.1
mg, 0.5mg % 1mg < 715lx T.BSE 718l A
o] 1ml/7} HA=E s, 37CelA 3087k
incubation 2121 & 30,000g o4l 1417k <t WAl
k] ASAE H3ld 415nmolA FI=E
A% 100% $3-& sodium dodecyl sul-
fate 5mg/ml/ & >I8lA, 0% T.B.S. $duke-
AH-sle] vl aLskgio

g4 -2 Ados+= ICR male mice(15
~25g)% AHEslgr A#FE EEE  tonic
convulsion € ¥Y°7|¥ strychnine o] AH=9=
o] o] o 95% o}4+e] miceolA S Yo
G E 9 FX(0.005%, 0.2m//10g mouse body
weight)7} 24, ARS=Ich, &8 7 AASRHE

TFE wiekst?] $18] Brain Heart In-

(6328 9u7kA)E 1% Tween 800l = AY
off AMg=lgicl, mouseE control group 7 test
group2 2 ¥ (7 group™ 37FEl) control
group ol 1% Tween 802 test groupol< 7
ZAAZE (0.1 mg/cc A wl=lgd 1cc F9) AT
2 g & 30E Fol 2 groupell strychnine
< LP.E %o43}3ir}, Strychnine ol ¥ Azio]
ot wi7lxle] A]7}s4 (convulsion onset time)
73edo] dojut wifE Fg WAl A7k (time to
death)¢ &3] F group & ®lastsiet,

zz 3 DHE

Berberinephenolbetaine & Argon 7|53} %3}t
shul-2-x] 7] 8l4-cycloberberine 2 <] C-B
Bond 2 ethylchloroformate 2 JAA17] 334
[2]5 4% 4 gleow, FE [2]F PdCE ©
chloro B}s}a 73t %Mi H2jsts S3E [4)
£ & & 43l8M§AIA 8-oxo-dibenzo-[a, g]
-quinolizine & A& 3 of7lo]l Mel & Z-&-3}o]
N4 Me7|7} =919 3H3HE2 o] o] AL &4
HCl3} AHejsle] dshiEs & 71& IRA400E
E3 & zAAE 120CE 71 AZsled  azocine-5
-onel6]& 30% T5#Ho2 A& + Y. o)A
8419l >C=0% 7474 Me”l OHE =9XA
o} 72 SIS AEEA o AR AE
stgen, s (14 [8lAxle =5 dAE
&A1Y AR sl

2 B

3tE [6]~[9ell =Hstel MZEAAY, AAA
3 PAFAES AAEIE vl SR 1
4L vehix] dgkor], At of Ad =
AL AT Aolw, AL AxstaA o

[+

ZiAtel at4a
% A7+ 8 ‘]E Ta seEdTRA AdFe
2 o) FoiH S cw, A7Fo e =
£ FA YL Kanazawa st oFshd M, Hanaoka
FZ4A Az E vldy o,
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