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(1999 F 5329 BEI2 > 1999 & 7 A 30 BWREIRR - 1999 £ 8 B2 BIESTE )

A#F %A palmatine ( I ) & tetrahydropalmatine ( Il ) &A24540E » A1 AILE
&M F *E4 & ¢ 7,8-dihydropalmatine ( ll ) ~ 7,8-dihydropalmatine methyl
iodide (IV) - tetrahydropalmatine methyl iodide ( V ) » palmatinephenolbetai-
ne (VI) ~ 2,3,9,10-tetramethoxy-8,14-cycloberbin-13-one ( V) » 1-( & -naph-
thyl)-3,4-dihydroisoquinoline vinyl diacetate ( VIl ) - 1-spiroisoquinoline ( IX)
FMEICEA) ) BT HABFREBIRZ BT EMZIHE - ERERBAT > AL EH
RERE 41 (i.p.) pentobarbital (50 mg/kg) PAsfs 2 sk AFRIAR AL RER > 74 1
mg/kg, i.p. BFFAdbadh I 2R &E4F 5 Mt 1% 8884 (0.1 ml/10g, i.p.) A5 R R
ZERERT 0 PTAALESHIE 1 mg/kg FHA MMz ERER » 2itdm ] ~ 1T
Il ~ VRV ¥ 2@ AEEST 10 mg/kg B TIRT DI H|BEER AT 5| A2 Ringe
BB o 454 LilfbBRmEEs? — iz TRER  THRFTHMELH : (1) REFED
BRGTHEREE  EFBLENE B ~ C RN E MR ERA = ghien 4545
BALTRZ B MRS o (2) AR LA TRAM R WSy » e H484p 2 M50 %
MRS 2 HHEERIER A BE

BASESE : () NEERRA A 4pdk ~ 484% 487 - palmatine ( B HIT) o

EHEA ¢ RAE) 0 BRI 91 5t PEBEEBBEERRTAT 0 BEE ¢ (04) 2054326 0 f#
& : (04) 2035557
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B (isoquinoline) AYIMRREEIZ MBIV )EEEL (Berberidaceae) - #858F} (Papaveraceae)
ZHF} (Ranunculaceae) K5} (Menispermaceae) SN EfEE 2 EY) » Hrp R 4 Vas
& BB EMNEY A 58 (Coptis chinensis Franch) - #Fid (Phellodendron wilsonii Hayata et
Kanehira) RIESAZE (Corydalis yanhusuo W. T. Wang) & o WIEEYass BISIR/)\EEaaRY (proto-
berberine type alkaloid) BT F#g% (protopine type alkaloid) o HABSHR/NEERRTY AL YRR )\
B2k (berberine) HASHUEFIMAYIEHIERAZBREHEZNES 12 ; (A BRRBRR/) 2T
4 ¥k palmatine & tetrahydropalmatine — %2 fERBETEMERA(R - BIELF R T ZHH ELR -
BRIFEZERENS FRE RS BhEel dopamine #2358 E RIFWEAEN 3 » AIfERE
D, * D, Mk 5-HT, #%#t » AfivJf&{K dopamine - serotonin HIFEHY - ZEIEEF - $85% M
BREER 4 5 WAREH T8 DNA ~ RNA WA MEEIMEEEARR ' » REBEH
M7 o 1998 4 Kinuko Iwasa H2H#ZEE palmatine TiMAEYRIEEHEE T FOREER 2 -
{8 palmatine T4 YRS thEDRIHERIFBIER - AR REHREIRE - RILAHZEEEE palma-
tine & tetrahydropalmatine 8% IBFFEEEE L » BIHERE S E M RIRYBAGRE — S IO LIRSS

AEERLA palmatine SF24AYE » FE#HE palmatine MUEEA/SER &k F RS FR FHSEREN
LUMEEEEI L - I ASEER B S < SEHE M LU palmatine RE AT YIRS EARPRGEMHES L
SV E R RoSR o B REH SO AN ) AR EE—HRITEERS -

A ik

EREEMZHE

RE B F 2 SEM IR BB Rl (Papaveraceae) T AR (Corydalis yanhusuo W. T.
Wang) BB - HEFE X T A2ER{LBHFEHE wgRIHIR AT » B protoberberine type
alkaloids #&#i{t{3 tetrahydropalmatine 5 palmatine Fi8if%< iodide salt YEAEER
SRRZEBESE

(4 7,8-Dihydropalmatine ( I )3 :

B tetrahydrofuran (THF) 90 ml > B HEZAEE% » 0 A Lithium aluminium hydride
(LAH) 1.5 g ' 120 CT## » I@BAZRR > 7 10 58#AN 55 KOA palmatine iodide ( I ) 3.42
g @ El T RIE=/K - FrigEaRiBEIA kAT » UEHER  FAKGERE - GREHERER
LIRS 155 2.8 g HEEY » MBS 254~256 C © EZERE 82% -

LaM I BRI AT -
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'H — NMR (CDCl,/ppm) :

2.91 (2H, t, J=6.0Hz, H-5), 3.36 (2H, ¢, J=6.0Hz, H-6),

3.85, 3.85, 3.89, 3.94 (each 3H, s, OCH; X 4),4.33 (2H, s, H-8),

6.00 (1H, s, H-13), 6.60 (1H, s, H-4),6.75 (2H, s, H-1 ~ 11),

7.18 (1H, s, H-12)

EIMS (20ev, m/z, %): 353[M+] (100)
() 7,8-Dihydropalmatine methyl iodide ( IV )810 :

B 25 ml FAEA# (methyl iodide) ° BNA 7, 8-dihydropalmatine ( 1 ) 1 g » BEE TEE
[ FE 24 /NESRBIAZB Z B 0 SRIEREE lg WEGEY) » MBS 260~263 C - EER 95% ©

L&YV 2 SR T ¢
'H — NMR (CDCl,/ppm):

3.33 (2H, t, J=6.0 Hz, H-5), 3.90 (3H, s, N-CH,),

3.93 » 4.25 (2H, AB-q, J=12.5 Hz, H-8),

3.94, 4.00, 4.08, 4.10 (each 3H, s, OCH,; X 4), 5.02 (2H, ¢, J=6.0 Hz, H-6),

6.91 (1H, s, H-4), 7.44 (1H, s, H-1), 7.94 (1H, AB-q, J=9.0 Hz, H-11),

8.09 (1H, AB-q, J=9.0 Hz, H-12), 8.52 (1H, s, H-13)

FAB — MS (NBA) (m/z, %): 368[M+] (14)
(©) Tetrahydropalmatine methyl iodide ( V )® :

HY 25 ml B - JA tetrahydropalmatine ( I ) 1 g » REE TEOLKAE 24 /NEEEREIAZ
BB RIEEREE 1 g NEBEY - PR 266~268 C - BZERS 97% °

LEPV ZNFLE RN T
'H — NMR (CDCl,;, DMSO/ppm):

3.01 (2H, ¢, J=6.0 Hz, H-5), 3.20-3.80 (4H, m, H-5 ~ 6),

3.89 (2H, d, J=6.0 Hz, H-8), 3.91, 3.93, 3.95,3.95 (each 3H, s, OCH; X 4),

495 (3H, t, J=6.5 Hz, H-13, 13a), 6.81 (1H, s, H-4),

6.85(2H, s, H-1), 7.05 (1H, AB-q, J=9.0 Hz, H-11),

7.17 (1H, AB-q, ]1=9.0 Hz, H-12)

FAB — MS (G) (m/z, %): 370[M+] (100)
 Palmatinephenolbetaine ( VI )? :

B 1.18 g 7, 8-dihydropalmatine ( I ) » &/ SO ml &{5 » I — 40 CTEBAZSR » £ 15
S8EREIME 1.1 g meta-chloroperoxybenzoic acid (m-CPBA) Z&{5¥5# 30 ml @ KFE 1 /)
B 0 AT AR BRI KE » AL Aluminium oxide 90 neutral column 43E#di{L » 5% 480
mg HEEY) o (LEWVI » BB 186~189 CEZR 44% o X5rHEE| 420 mg BEEY - (L&YW
VI » EEE 195~197 CEZER 38% o
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'H — NMR (CDCl,, CD;0D/ppm):

3.28 (2H, t, I=6.0 Hz, H-5), 3.97, 4.06, 4.07, 4.22 (each 3H, s, OCH; X 4),

5.04 (2H, t, J=6.0 Hz, H-6), 6.81 (1H, s, H-4), 7.54 (1H, s, H-1),

7.84 (1H, AB-q, J=9.0 Hz, H-11), 8.06 (1H, AB-q, ]=9.0 Hz, H-12),

8.73 (1H, s, H-8)

EIMS (20ev, m/z, %): 367[M+] (30) ©

t&% 2,3,9,10-tetramethoxy-8,14-cycloberbin-13-one ( VI) Z NFEERIEINT
'H — NMR (CDCl,/ppm):

2.92 (2H, t, J=6.0 Hz, H-5), 3.55 (2H, d, J=6.0Hz, H-6),

3.92, 3.93, 4.00 (each 3H, s, OCH,; X 4), 4.22 (1H, s, H-8)

5.04 (2H, t, J=6.0 HZ, H-6), 6.68 (1H, s, H-1), 7.55 (1H, s, H-4),

7.29 (1H, AB-q, 1=9.0 Hz, H-11), 7.68 (1H, AB-q, J=9.0 Hz, H-12)

EIMS (20ev, m/z, %): 367[M+] (100) -
@ 1-( o -naphthyl)-3,4-dihydroisoquinoline vinyl diacetate ( VI )!! :

HY 150 ml EEEEET » hOA 25 g SEKEEREEN - $B¥RERINA 12.46 g palmatine iodide ( I ) @ JI
#FE 110-115 C  BARREE: 48 /K » B R FEVIBIA vk » DIRIGZEE - FIKSTEREE » %
B HRIB SRR EY » 1S RIEV LR BEEE 2 Bt - 15 5.6g HEEEY MBS
177~178 C » EZE 45% o

(LEPVIIZ REE R T ¢
'H — NMR (CDCl,/ppm):

2.04 (6H, s, -CH, X 2), 2.54 (2H, s, H-5), 3.55 (2H, m, H-6)

3.89, 3.91, 3.99, 4.03 (each 3H, s, OCH, X 4), 6.37 (1H, s, H-4),

6.79 (1H, s, H-1), 6.97 (3H, s, H-13 ~ 16 + CH=C-H),

7.55 (1H, s, H-11), 8.41 (1H, s, H-12)

EIMS (20ev, m/z, %): 519[M+] (100) °
@ 1-spiroisoquinoline ( IX )!? :

HX 25 ml dimethyl sulfoxide (DMSO) > 11 A 79 mg sodium methyl-sulfinylmethanide
## > A 1 g tetrahydropalmatine methyl iodide ( V) » 88 5 /NKF > ¥R FEVIEIvk KT » L
RN FARGEERG » KEREERER  BewBEREh oL - 1521 760 mg BEEY) - /@
BLR 277~278 C - EZR 76% ©

LEWXZNEERIEET ¢
'H — NMR (CDCl,/ppm):

3.00 (3H, s, N-CH;), 3.06 ~ 3.45 (4H, m, H-5 ~ 6),
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3.97, 4.06, 4.07, 4.22 (each 3H, s, OCH, X 4), 4.55 (2H, s, H-8),

4.83, 4.96 (2H, AB-q, J=15.0 Hz, H-13),

6.83 (1H, s, H-1), 6.87 (1H, s, H-4),

7.07 (1H, AB-q, J=9.0 Hz, H-11), 7.18 (1H, AB-q, J=9.0 Hz, H-12)
EIMS (20ev, m/z, %): 369[M+] (27)

SEH R B 7 1k

BEANELEYE 10 mg PHESHIRE » 1 10 ml (AR RE KPR RS » BEREESH

F&5 10 mg/kg (0.1 mi/10 g) » HERHEIE B85 1EHERE o
(9%t pentobarbital FEZRIRET & 13 -

ICR f#MHE/NER (18-23 g) MR GG F AN E A& < palmatine (I) (1,10 mg/kg), tetrahy-
dropalmatine (THP, I ; 1,10 mg/kg), 7,8-dihydropalmatine (DHP, W ; 1,10 mg/kg), 7,8-
dihydropalmatine methyl iodide (PMI, IV ; 1,10 mg/kg), tetrahydropalmatine methyl iodide
(TMI, V; 1,10 mg/Kg), palmatinephenolbetaine (PPB, VI ; 1, 10 mg/kg), 2,3,9,10-tetram-
ethoxy-8,14-cycloberbin-13-one (TCB, VI; 1,10,50 mg/kg), 1-( «-naphthyl)-3,4-dihydroiso-
quinoline vinyl diacetate (NDIVD, VI ; 1,10,50 mg/kg), 1-spiroisoquinoline (1-SIQ, IX ;
1, 10, 50 mg/kg) 30 4 $&t% » FEHEEST pentobarbital (50 mg/kg) FHMEAR » BECHRETH
pentobarbital # Z/NEZ BHIE XS (righting reflex) KK (onset) K IEFAIE K GHE K EKIEN
IFfE (sleeping time, duration) © ¥JHE#EAS FHEREEST pentobarbital (50 mg/kg) fF vehicle °

(O%IEEEE (acetic acid) FFHIMBRECLE 4 -

ICR /N, (18-23 g) eI , 0, 0, IV, V, VI, VI, VI, IX%& 1, 10 mg/kg °
30 >3tk 0 IEREESS 1% BERR (0.1 ml/10 g) HFHEE » Bt/ NBEEHEERR Ao #ER -7
WS R - FHIRAEAS RS 1% BEBE (0.1 ml/10 g) % vehicle -

CEHfiat 7k -

BRI LUTYEHATHEER (mean £ standard error) &7k o SR One way anal-
ysis of variance (ANOVA) 7r#iHZ 2% » LA Duncan’s multiple range test #THE » at
Ao HEZERZBEEY » NP /N2 0.05 AUTEK » AIZEEBEHEHES -

e R

LB EEmE
Palmatine (I) & tetrahydropalmatine ( I ) (b2 EERGEICEEY) » KOBILEHER
7,8-dihydropalmatine ( I ), 7,8-dihydropalmatine methyl iodide ( IV ), tetrahydropalmatine
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methyl iodide (V), palmatinephenolbetaine ( VI ), 2,3,9,10-tetramethoxy-8,14-cycloberbin-
13-one ( VI ), 1-( o -naphthyl)-3,4-dihydroisoquinoline vinyl diacetate ( VIl ), 1-spiroiso-
quinoline ( IX )82 o FEEAN scheme 1 F » $EIMAFRAELE o

H,0
LAH/THE | H® N
Crea:
OCH3; OCH
OCHj; ITI
(82 %)
H,(0
H,00 N
m-CPBA
Croa
OCH,
II
CH3I
NaOAc/Ac 20
CHsl
VI (44 %) VII (38 %)
v

=0 i
0
D }?\ ,0—(.:—0'13 @ OCH,
OO C C\O_(l:_a'ls ocH,
HC0 0 IV (95 %)
v
VIII (45 %)
CH3SOCHNa / DMSO -

V(97 %)
IX (76 %)

Scheme 1. Synthesis of palmatine related derivatives
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IEHAFEAL S palmatine RELTEM 2 BIEM R

% palmatine ( T ) REFTEY ( I-IX) SCEVWET T ESEENES - AR08 2
3 FrT 0 BT L&Y EREEST (i.p.) pentobarbital (50 mg/kg) A% < AR AR
YR » 7F 1 mg/kg TUA palmatine BR&Z4F (B 1) 5 MAE 1% BaEL (0.1 ml/10 g, i.p.) (&
) ZBRIMEREZEREST - IELEWTE 1| mg/kg MBI ERIER » o LHNE R EER
5 | R iR RE R FEE RN AKT 66%~70% » BLUEE® T ~ T ~ 0 - VRV ERELSYIEBEREG T
10 mg/kg B ] P SE 2 HNHIEEBRE AR5 S/ NS S HE -

A F$EES - SR E R I AD palmatine fiTAEYMIRAE palmatine RISEEHER » LHRE 7, 8-dihy-
dropalmatine ( 1 ) » BIYEAI#FH palmatine ( T ), tetrahydropalmatine ( I ) t8% » TRER
#51 2,3,9,10-tetramethoxy-8,14-cycloberbin-13-one ( VI ), 1-( o -naphthyl)-3,4-dihydroiso-
quinoline vinyl diacetate ( VIl ), 1-spiroisoquinoline ( IX ) H#EEMEMRIFFHFRS o (AR EBIE
RrE SRR AN RS -

140 -
" BN | mg/kg
120 | s 10 mg/kg
w E 50 mg/kg
100
80 .
g 7 4 H B B
7 8 BN 5 B A
: 7z 7 7 7 7 7 Z %
40 Z 7 7 ? 7z 7 7 %
2 M B VN B K A ¥
7 Z z Z Z Z % 2
A BB BN 1
20 1 ?: ?:: ? 7z 7 A % é
BT BB BB 1
7 % 7 7 Z Z Z
0 7 K V¥V & ¥ ¥ AN
A B C D E F G H I ]
A-control B-palmatine (I) C-THP (II) D-DHP (III)
E-PMI(IV) F-TMI (V) G-PPB (VI) H-TCB (VII)

I-NDIVD (VIII) J-1-SIQ(IX)

Fig. 1. Effect of Palmatine and Palmatine Dervatives Induces sedaton in Mice
1. mean £ S.E. (n=6)
2. Duration: sleeping time of onset to righting reflex recover.
3. *P<0.05, **P<0.01, as compared with control group by Duncan’s multiple range test.
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25 1

1 mg/kg
20 A

15 1

10 -

Time
> Ay

-« Ry
o R
ENNNNEE
™ \\\\\\\\\\
AR

» Mkt
7 AN
o NN
NNNNNNNE

A-control B-palmatine (I) C-THP (II) D-DHP (IIT)
E-PMI(IV) F-TMI (V) G-PPB (VI) H-TCB (VII)
I-NDIVD (VIII) J-1-SIQ(IX)

Fig. 2. Analgesic Effect of Palmatine and Palmatine Dervatives on The Writhing Response in
Mice 1. mean = S.E. (n=6) 2. **P<0.01, as compared with control group by Duncan’s
multiple range test.

A AW

Palmatine ( T ) BIR/EE@RI A Y » PRI FURARFR 2 ESLRENGTER
tetrahydropalmatine ( I ) 7NBFR/NEERGRIE YIS » FBRETRAUBEEF=HKEARF 3 —HEHNEES
R 1 - AERS R L EVIRIHIHRRRS R EREET - HhsUBE > BERS 7,8-dihy-
dropalmatine ( Il ), 7,8-dihydropalmatine methyl iodide ( IV ), tetrahydropalmatine methyl
iodide ( V ), palmatinephenolbetaine ( VI ), 2,3,9,10-tetramethoxy-8,14-cycloberbin-13-one
( VI), 1-( a -naphthyl)-3,4-dihydroisoquinoline vinyl diacetate ( VIl ) & 1-spiroisoquinoline
(IX)312 % » SRS & R4 YA S IBRER AR A E EENRR « AW HEE
BERGETSE - B (1) ZREREREAEE  fi T -1 (2) FREN BREAEHBREK
AR A HIAeE - AN I ->VILUK (3) PR EnEtEEmE=EAX > Flll -Vl -

FHARYEHSCH LA berberine BEAERBMBURITEY) > FHEL palmatine KEMATEYHEITREN KEE
SHEEES: - MRFHERECSMERNRESIEIEER  SENEEEED LAENRE
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FFRIE 13 bk LA @BRGR ° - B5—7E » FEEEK L isoquinoline BL &VIREATE
RISCEEARR) - MERARTEGENE - SrXRBE R - HisEriEcdis - $HilR ENiEEE
HRARKIERMN S » ZELEYIEAMBEMREREES - BFEmIEEEHE DNA - RNA Z & AImE
FHAEZIER  (BEMEVBNEFRARANZESR ® - tHREHK » palmatine FEH/REHARENY
HEA - RIEATEHEMERT L2 L EYW/EER MR ¥ iEEER - THREF=HMARTH
L&Y IREEEE/F B

ZAHFes palmatine #EHESRAE Bz iTAEY) - HEFFEREEE palmatine A5 S AEK
55 » {B3EEEAAEE palmatine F8{0 - B8/~ palmatine [F2RIRHFEHETESESS 5 N A BBIFRIVER -
A RSB EESHER 5 1E  TTRER A palmatine FEEUB R LM E A LR » &5
(L& D, - D, & 5-HT, X HBHENBRE NIHE - FGEeEEEG ° - E8EEE » &04Y
HP T RERASAERE » FTAEREE B K -

fra DR bR EEEE T HEISR  WHES T IMMERR ¢ (1) RESENERN RS
2 H LS B - C BRI BIZGBIRFFRE = RIEFERESG - 2) AR FEPE
T BRIk BN - (T H SRR < SEER g5 - (BEERIFRRAEE -

oW
(5 1IN

RIFFEASTBTEIR & AR5 T2 NSC-81-0420-B-039-503 RB& 2 ) » F I FRERE
LR e

2E5ER
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SEDATIVE AND ANALGESIC ACTIVITIES OF
PROTOBERBERINE TYPE ALKALOID
DERIVATIVES

Ruey-Ling Jiang', Chin-Sheng Wu?, Li-Kang Ho*, Ming-Tsuen Hsieh',
Keh-Feng Huang® and Yuan-Shiun Chang’

Unstitute of Chinese Pharmaceutical Sciences,
*Graduate Institute of Pharmaceutical Chemistry, China Medical College,
3Institute of Applied Chemistry, Providence University,
Taichung, Taiwan
‘Institute of Pharmacology, National Yang-Ming University,
Taipei, Taiwan
(Received 29% May 1999, revised Ms received 30™ July 1999, accepted 2nd August 1999)

Our studies used palmatine (I) and tetrahydropalmatine (II) as starting materials and synthesized
seven different derivatives as follows: 7,8-dihydropalmatine (III), 7,8-dihydropalmatine methyl iodide
(IV), tetrahydropalmatine methyl iodide (V), palmatinephenolbetaine (VI), 2,3,9,10-tetramethoxy-
8,14-cycloberbin-13-one (VII), 1-(a-naphthyl)-3,4-dihydroisoquinoline vinyl diacetate (VIII), and 1-
spiroisoquinoline (IX). They were evaluated for their sedative and analgesic activities. Results showed
that they all lengthened the sleeping time which induced by pentobarbital (50 mg/kg, i.p.) and the most
potent one is palmatine (1 mg/kg; i.p.). The writhing response by injection of 1% acetic acid (0.1
ml/10g) was completed abolished when giving compound I, II, III, I'V, and V at the dose of 10 mg/kg
(i.p.), respectively. Comparison among these derivatives the following two conclusions were obtained:
(1) It is important that the parent four ring skeleton is retained, effects diminished when the ring struc-
ture was opened. (2) Methylation of nitrogen on the parent nucleus to quaternary ammonium salt would
reduce its activity.

Key Words: Protoberberine, Sedative, Analgesic, Palmatine.
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