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Liriodenine (1)/8 7-oxoaporphine 4 4k B4 {E4E 4 &
RERAHFAVRBMAR  HEEFEF M, THHE
B EHEER - AR A CREFN B S LB
A3t 4R R liriodenine (1)#§ 5 16 %4 M % % o Liri-
odenine (1) ¥A piperonal Aiets494¢ Pomeranz-Fritsch &
&8 5%, 6,7-methylenedioxyisoquinoline 1% + % skisoquin-
oline Reissert compound (2) - $1 84 AMrst BIRBRNR Z K
Bi%E4E S A, benzylisoquinolines BEEMAIRASTA M » &Ik
48 &g A4 ~ tributyltin hydride & Psychorr % R & f4-F
PIERAEH A%, liriodenine (1) ©
Mg -
liriodenine; #% ¥ % M, A% 48, LA, -
Abstract
Liriodenine (1) was found to relax tracheal and ileum of guinea-
pig and demonstrated a selective muscarinic M; subtype recep-
tor antagonist. Structural modification of liriodenine is essential
for enhancement of the selectivity on receptor subtype. We like
to report a new and facile synthesis of liriodenine (1). 6,7-
methylenedioxyisoquinoline is prepared by Pomeranz-Fritsch
reaction and then was converted to isoquinoline Reissert com-
pound (2). Compound 2 was condensed with o-bromo- or o-
iodobenzaldehydes to form ketones (7; 8). Finally, in-
tramolecular cyclization either by photo irradiation or tributyltin
hydride or Pschorr reaction to finish the total synthesis of liri-
odenine (1) - .
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liririodenine (1) A4 4% - 24 & - Ay - ALS LB T-
oxoaporphine #7444 » A% & -F @ikt Z S5katt b4 o
SUBK$RE BA U U R R D o VR RE Y R
tafiE VR o 3 S RESIRY carbachol BlAe R R X A
& RGBT FIEILZ AR R AR - 2 RER S
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BALAA BCRIUCEREER 9 18R RETFILE
RAERE V10 ME » ZAHEREM, TR SHAR R
$HAER - Liriodenine $2 M, 5 7! % #8354 4-DAMP
B R RS | RGP HR5 S L B AR
& HFBHGARK - B3TFF lirodenine # M, 515 244541
35 B B A BRI A BB - LRSS R A
# liriodenine ¥&{s4%7% % ¥ % 7% © UK liriodenine 1L44-
R A A R4 LSR5k o Ast]4H liriodenine (11t
ORI AR AR H AR ARG R &
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A A ®ETREEET SRS M, B SRR
B2 & BRI 1F A XRERREIAT R B2 o -
=~ RN

Liriodenine (1) Z AL & R F AT FULE H R X ETZ -

: <5 S o

3: X=Br; 4: X=| /5XBr6X|
=
¢ ¢ )
° N o ’N ( N
J e
X
9: X=NOg; 10: X=NH2 liiodenineg#) 7: X=Br, 8: X=I

A Reissrt compound (2) 2 ¥ FiigdAevs4y - &M LAIF
Z AP R K liriodenine(1)4F4- » Fias®h ~ A IRUV;
IR; NMR, MS)s4sahibAats - MSTRIE A nF PR 30RE
FEAR CC A =H K - (@) 144 Psychor K&
FEAAL A4 10 48 § RALT4T A % 20 % liriodenine (1)-(b)
FAL$3R4L © O-halobenzylisoquinoline alcohols (5, 6) &
ketones (7, 8) (halogen= iodo or bromo)4& UV A B 447745
liiodenine(1) ; & F 3784 78%, 54 % ; ## % 33%,42

% e (c)tributyltin hydride 2&4Lik : 16644 5 & 6 4 wributyltin
hydride ##1ti#4T B d1 555~ F PI3EALT47 liriodenine(1) » £
AEZHT2% B 65%  FFRFERHIR Psychor RAE A
s AR E RBTIRL W RIRETREA Bk -



# & 14 tributyltin hydride KR & £ & - TiE—FHEA
liriodenine #afsi42 3 %

R AL
1-Cyano-2-benzoy}-6,7-methylenedioxy-1,2-dihydroiso-
quinoline (2)

B 6,7-dimethoxyisoquinoline ( 0.5g » 2.88mmole ) i%
trimethylsilyl cyanide (0.44ml + 3.17mmole ) » Aluminum
chloride anhydrous —/N2E# =, F5( Tml )3 E#> 50ml $L
556, - % B benzoyl chloride (0.44g » 3.17mmole E#—#
Fx( 8ml M A T &8 A0 o EIRTHH 1 IBHEEIA
KR RF RIS I RFA 10% BEER IN &
fALNIP I REBUKRLEY ER > SR TR -
o B RERBEAERUK » BIRIARRIREE R EbRIE
AFFH (2ml) > Ao silica gel ( 1g )iBiE 4 SR RELE
BRIKF EbikY 0 Ao FEER D FKRAIE RAHTH » &
FEMERE DTGB 52 (04g 0 70%);m.p.: 1302°C
(Lit’: 134~135°C) ; IR ( KBr ) vmax cm™ : 2906 ( O-CH,-
0), 2232 (C=N), 1738 ( amide-l ), 1635 ( amide-1I ); 'H-
NMR (500MHz » CDCl,) 8 : 593 (1H, d,J=7.25,H-1),6.01
(2H, d, =54, O-CH,-0), 6.44 ( 1H, bs, H4 ), 6.50 ( 1H, bs, H-
8),6.67 (1H, s, H-5),6.82 ( 1H, bs, H-3 ), 7.43~746 (2H, m,
H-3’ and H-5), 7.52~7.58 ( 3H, m, H-2’, H4’ and H-6");
EIMS nvz (rel. int.X%) : 304 M1 (2), 173 (71), 105 (100) -
2’-Bromopheny-1+6’,7’-methylenedioxyisoquinclyl)methyl
benzoate (3)

#H/EL 44 2122g ; 4mmole) - 2-bromobenzaldehyde
(1.11g>6mmole) & triethylbenzylammonium chloride ( 50mg )
BT 3ml )P o BB RARE KT @A
50% & AALENER( 23ml ) » BB 10 74874 > BpiF B &t
B LUKIRIE - BPAF & 464 31 (1.63g 0 88% ), mp. :
207.1°C ;IR (KBr)vmax cm’: 1912 (O-CH,-0) » 1722(0-
C=0); 'H-NMR ( 500MHz » CDCl;) § : 627~629 (2H, d,
J=12.1, O-CH,-0), 726 ( 1H, s, H< ), 728 ( 1H, s, H-5 ),
7.44~748 (3H, m, H4’ H-5’ and H-6’ ), 7.56~7.62( 2H, m, H-
3" and H-5"), 7.89~791 ( 1H, m, H-3"), 8.02 ( 1H, s, H-8 ),
8.16 (1H,d, J=5,H4),820( 1H,s,H4”),843 (2H, d, J=7.6,
H-2” and H6” ), 8.80 ( 1H, s, H-7 ); "C-NMR (125MHz -
CDCL) 8 : 709 ( C-t),201.5 (0O-C-0),103.7(C-8),1039
(C-5),123.1(C2’), 1278 (C-8a), 1286 (C4’,C6, C-2”
and C-67), 1292 (C-1), 1312 (C-3"),131.5(C-57), 131.7
(C-17),1327(C-3"),133.5(C4a), 133.6 (C47), 1341 (C-
3), 1397 (C-1"), 150.1 (C-7), 1519 (C6), 1558 (C-1),
156.6 (O-C=0); EIMS m/z (rel. int. ) (% ): 463 [M](3),
382(68),77(100) -

2’-Iodopheny-1<6’,7-methylenedioxyisoquinolyl)methyl
benzoate (4)

%R 3 2R%H ik #HIRIA4 3 (122g 0 4dmmole ) » 2-
Todobenzaldehyde (1.39g * 6mmole) » triethylbenzylammonium
chloride( 50mg )R FF K 3ml ) ¥ > e 50% S F.1Lén
BaR(23ml) - Bpif & 8444 4(1.77g » 87% )mp.: 2013
°C; IR (KBr)vmax cm: 2912 (O-CH,-0 ) 1722 (O-C=0),
'H-NMR ( 500MHz » CDC,)  : 6.05 (2H, s, O-CH,-0), 7.02
(1H,td, J=1.6,)=7.7, H4’ ), 7.07 ( 1H, s, Ho ), 732 ( 1H, t,
J=72, H-5 ), 738~745 (4H, m, H-3", H4” and H-5" ), 7.53
(2H, d,J)=5,H4 and H6’ ), 7.81 ( 1H, s, H-8 ), 7.89 ( 1H, d,
J=74,H-5"),8.10(2H,d, J=7.5,H-2" and H6" ), 8.35 (1H, d,
J=5.5,H-3) ; "C-NMR ( 125MHz : CDCL,) & : 78.6 (C-o. ),
1010 (OC0), 101.7 (C2’ ), 1032 (C-8), 120.7 (C-5),
1242 (C4),1283(C-8a), 1284 (C-5"),129.7(C-3",C-5"),
129.8(C-6’),1299(C-8),130.1 (C2",C%6"),1332(CH4a),
1352(C47),139.6 (C-3"),1409(C-3),1489(C-1),165.6
(O-C=0 ); EIMS m/z (rel. int. ) (%): 509 [ M 1(3),382(82),
77(87)
2’-Bromophenyl-1-(6’7’-methylendioxyquinolyl)methanol
(5)

BERIES 4 4 (185 > dmmole YR FH R F R
(15ml) - Z.&% (8ml) & 3Nz fA4E% (4ml) + -
BRI RAZE AT 40 548 ook (10ml) -
B fFH (3x10ml ) #ATERER - 501 B o\ K
RESEBUK  BRBRRBHAREEN  UFHETAS
&4 1 43449 5 (129 90%) »mp.:200°C (Lit%: 171~173
°C) » IR(KBr)vmax cm™: 3344 (OH) » 2913 (O-CH,O);
'H-NMR ( 500MHz » CDCl;) 8 : 5.99~6.05 (2H, s , O-CH,-
0),628(1H,d, J=5.1,H-8),6.61 ( 1H, d, J=<44, H-a ), 6.78
(1H, m, H-5), 7.04~7.08 (4H, m, H-3~6’ ), 7.5 (1H, d, J=5.6,
H4), 84 (1H, d,J=5.6, H-3 ); "C-NMR ( 125MHz : CDCL,)
8 :71.1(C), 1008 (O-C0),101.7(C-5),1032(C8),
120.7(C4),1224(C-8a), 1243 (C-2"),1332(C-3"),1392
(C3),1422(C-1’),1486 (C6), 150.8 (C-7), 156.6 (C-1);
EIMS m/z (rel. int. ) (%): 357 [ M ] (7), 278 ( 100 ), 172
(84)-
2’-Iodophenyl-146’7’-methylendioxyquinolyl)methanol (6)
HBBILA 4 (203g - 4mmole Uk 5 2K HiE 0 348
5248434 (137g 0 85%) »mp.222.5°C » IR(KBr)
vmax cm”: 3331 ( OH ) 2913 ( O-CH,O ); 'H-NMR
(500MHz°CDC;) §:599~6.05 (2H, s, O-CH,-0), 628 ( 1H,



d,J=5.1,H-8),6.61 ( 1H,d, J744, H-0. ), 6.78 ( 1H, m, H-5 ),
7.04~7.08 (4H, m,H-3"~6’), 7.5 (1H,d,J=5.6,H4),84 ( 1H,
d, J=5.6,H-3 );"C-NMR ( 125MHz » CDCL,)§ : 71.1 (C-o),
100.8 (O-C-0 ), 101.7 (C-5), 1032 (C-8), 1207 (C4),
1224 (C-8a),1243(C-2"),1332(C-3"),1392(C3), 1422
(C-1"), 1486 (C-6), 1508 ( C-7), 156.6 ( C-1 );EIMS m/z
(rel.int. ) (%):405[M](15),278 (100),172(75) -
142’-Bromobenzoyl)-6,7-dimethylenedioxyisoquinoline ( 7))
IR LS8N ( 2.67g )iantiRaiEE (23ml) ¥ > KIS T Ao
K Z 10ml iz % Jone’s 3| Bit&4% 5(0.3g°0.84mmole )
7HAER (20ml )P » &ifiAo Jone’s reagent E A4 & i
10 748 BEBRRGHREIAK (10m ) R_AFix
(3x10ml) #ATEE SBHA R o\ BoKIRBREERLK -
RBRRYE  FOEER ULEABES  1HESH T
(027g » 90%) » mp.:176.5°C » IR (KBr)vmax cm’: 2908
(O-CH,-0)° 1680 (C=0); 'H-NMR ( 500MHz'CDC},) 3 :
6.13(1H,s,0-CH,0),7.12 (IH, s, H-5),7.35 (1H, td, J=1.6,
7.1,H-3"), 745 ( 1H, t, J=7.7, H6’), 7.55~7.6 ( 2H, m, H4’,
H-5"),761(1H,d,J=5.5,H4)8.19(1H,s,H-8),8.36 (1H,d,
J=5.5,H-3) ;"C-NMR (125MHz - CDCl,) & : 1019 (O-C-0),
1026 (C-8), 102.7(C-5),1204 (C-8a), 123.5(C2’), 124.7
(C4),1273(C-5),1306 (C4a), 131.7(C6), 133.0(C-
37), 1359 (C4°), 140.7 (C-1" ), 141.7 (C-3), 1503 (C6),
151.0(C-1), 151.5(C-7), 197.3 (C~¢ ); EIMS m/z (rel. int. )
(%):356[M](1),276 (100) »
1+2’-lodobenzoyl)-6,7-dioxymethylenedioxyisoquinoline (8)
%7 2 B H ik Bibb4h 6 (0.34g » 0.84mmole )i 242
BERE S 13684 8 (03g 0 89% ) » mp. : 1809 °C; IR
(KBr)vmax cm’: 1674 (C=0); 'H-NMR ( 500MHz*CDCl,)
8 1631 (2H,s, O-CH;0),7.32~737 (2H, m, H-5, H4"),
7.62( 1H,t,J=7.5,H-6" ), 7.76~7.82 (2H, m, H-3’, H-5" ), 7.93
(IH, d, J=58, H4 ), 8.1 ( 1H, d, J=6, H-3 ), 851 ( 1H, d,
J=6.14 H-8) ;"C-NMR (125MHz : CDCl,) & : 94.0 (O-C-O),
103.3(C-8),103.6 (C-2"),103.8(C-5),125.1 (C-8a), 1253
(C4),1293(C-5),131.6(CH4a), 1339 (C6), 1352 (C-
4),1402 (C-37), 1405 (C-1 ), 141.0 (C-3), 1448 (C6),
1529 (C-1), 1558 (C-7), 190.3 (C-x ); EIMS m/z (rel. int. )
(%) 402[M](1),276(100) -
1-(1’-Nitrobenzyl)-6,7-methylenedioxylisoquinoline( 9 )
#HE1b44 2 ( 03g » Immole ) » 2-nitrobenzyl chloride
( 027g » 1.6mmole ) » & triethylbenzylammonium chlo-
ride( 10mg )

RPN R 3ml )& 50% 8 EAL8ETR(2.3ml)

RIFHTEGOm)A 3N S AILSEROSm)F - fedhi@
2N R RSB A T EER A S BPAHL S K027
86%) *m.p.205°C » IR (KBr) vmax cm™: 1515, 1339 (NO,);
'H-NMR ( 500MHz » CDCL) & :5.19 (2H, s, H-ct ), 6.17 (2H,
s, O-CH,-0), 7.17~720 (2H, t, J=7.6, H-5, H-8 ), 74~7.43
(2H,t, )78, H4’ H-6’ ), 745 (1H,t,J=74,H-5" ), 7.69 ( 1H,
d,J=54,H4),805(1H,d,J=8.1, H-3" ), 833 (1H, d, J=5.8,
H-3);EIMS m/( rel. int. ) (%): 308 [M ](6),262 ( 100) *
1{1’-Aminobenzyl)-6,7-methylenedioxylisoquinoline ( 10 )
FEUEA4HH 9 (031g » Immole )E# CEE (20ml) & 12N
REEE (1ml) ¥ » fuA 10% Palladium-charcoal ( 0.1g
12mmole ) » # F BA S AN S A, * A Parr Shaker 2
SALRB R BH#IR 1/ HARE DL 0 A Celite i&K
FRERR SRR » Bhorsk (10ml ) BR=HF
# (3x10ml ) ATEER - BUKB RN 10% 8 /b4
At AZFFRE (3x10ml ) BATHEER - SGEHMAE -
B EKEBRSABUK  RRKE > AR GBS UTE
BB R  BpAEA4 10(026g » 95%) » mp.: 1553°C »
IR ( KBr ) vmax cm™: 3427~3219 ( Ar-NH,) - 2910 ( O
CH,-0); 'H-NMR (500MHz » CDCL,) § : 4.52 (2H, s, H-at ),
6.09(2H,s, O-CH,-0),6.63( 1H,d,J=7.6,H-3’),6.71 (1H,
t,J=7.6, H-5’ ), 698 ( 1H, 1, =74, H6" ), 701 (1H, s, H4"),
720(1H,d,J=74,H-5),744 (1H, d,J=5.8 H-8),7.62 (1H, s,
H-8),824 (1H,d, J=5.9,H-3 ) ;EIMS m/z (rel. int. ) (%): 278
[M](48),262(100) -

#A Psychorr R % %4 Liriodenine( 1)

B4 10 (028g » Immole ) » A RAREE (1.5ml) » ik
B8R (15ml) B/K$ (15ml) > ERKE PHHEE K A0
ANaNO, ( 120mg » 1.72mmole )Z k&R F - Ao ek
P30 48 IR GHEE 5~10°C « isiRig i)
REER ((15ml ) BRARASM (40ml ) ¥ - 24k BAonss
A (1.78g) £ BANHISE8 L foshElA | /)N 43755074 »
FoZKFRRE  iBIR 0 B 5% B EALSUETRIL LR T
HE o Z LB FI 20% B FALER » dfo R B
Ko RIS IABAKREESEBAK BRI IR G
FARERRY 0 BITERER O 5‘&.LJ~——§L“FIS‘£/J£EL
=11 3 H er X BUARD BibR 388k
TS AR BE S FEHFILEM 1(55mg20%) -
mp: 281°C ( Lit.”: 282 °C ); IR ( KBr ) vmax cm™: 2923 (O-
CH,-0) 1657 (Ar-C=O-Ar) ; 'H-NMR ( 500MHz - CDCL )
8 :635(2H,s,0-CH,0),7.15 (1H, s, H:3 ), 7.56 ( 1H, 1,

[—* (\\JI STALNDEY YYIn!vIl\n:rlivr ‘!ji—g;\ L
FI15.HS ) 7. 1~-74 20 HAIS H-11 ) 856 1 H 4372 - -

TR PR 2 e

FERAE HREER T

T8 J; 861 r;ﬂ Q, 3761, 114 ,76.87 (1M, q, 7=o11; n-'.)"}"

BC-NMR ( 125MHz » CDCL,) 5 : 1024 (O-C-0), 1032 (C-



NMR ( 125MHz » CDCL,) 8 : 1024 (0-C-0), 1032 (C-11b),
1082 (C3), 1233 (C-11c), 1242 (C4), 1273 (C-11),
1286(C-9), 128.8(C-8), 131.3(C-3a), 1329(C-10), 1339
(C-7a), 1357 (C-11a), 1449 ( C-5 ), 1454 (C6a), 151.7
(C2), 1824 (C-7) ; EIMS m/z (rel. int. ) ( % ):276 [M+H]
(100) -

FI A FA SR H # Liriodenine( 1)

Fik A BAtd4n 5 ( 50mg ¢ 0.12mmole ) » ZEERALSN
( 15mg ) E#FE 1Sml)F - E# Micro Photochemical
reaction assemblies 2 & #Z M » X 45W R RINE
(254nm ) 83416 /6% 0 B ZABHRBET - HERRE
BEE =R T/ 10% SEMLEER > RAME - X
BKERERSEBLK  BBIRSEL R &R BATE
HER S AR T R/ETIHE=1/1 A3 %

FURS AP IRR 0 FEIREL R URNHABLS
B %S4 1(30mg » 78%),, mp281°C -

Fik B . BAbA4h 6 ( 50mg > 0.14mmole ) & ZBEREE4N
(15mg ) EA FE 15SmD) P + 4R A SHAEEIM LIRS 4 0]
B89 .45 2 1 (21 mg, 54%), mp 281°C -

F:£C . BiE547 (50mg:0.14mmole )» HEItsn (6mg)
AR 90% F 8% 15ml) 7 Micro Photochemical reaction
assemblies 2 G 3287 » LA 4.5W (&R FINE (254nm) BE
4 4 % HERBYRMBRT  AEERRERLE A=
RFH/10% REISNEER » RAME » LAB RS
Ko BERRESR AR EERY > BITERER SN

U RFHR/ECHE=1 BREASE  BUREAA
R R RALE MR AR FEARLS
#1(10mg » 33%),, mp 281°C -

#:£D: EAtA 48 (50mg-0.12mmole )» £ .£/L44 (6mg)
B N%FEH 15Sml) P > 4k C RIS 4 /o5
% 45 8 1 (16mg, 42%), mp 281°C -

#|A tributyltin hydride ¥ Liriodenine( 1)

Fik A #8144 5 (202mg » 0.5Smmole) » tributyltin hydride
(206mg + Immole ) * AIBN ( 82.1mg » 0.5Smmole) JE# K
(35ml) & EAEEEET 0 AwBEH 41 FREE
& RIEREE AR EMIKY 0 JoAJETKE (3x10ml ) »

4% % £ tibutyltin hydride %% > WAKKR R FR
( 3X10ml YFe 5 3B » S-PHAMRE LA BAKETBREEBLK * 8
RiREE iR ey BITERER SN AURZR
Fht/ETH=1/1 " 3K afhE  BURBAPRR

BEBARER  URHBES  F5E481(98mg

72%) *

Fi£B: #1644 6(179mg>0.5mmole) »tributyltin hydride

( 206mg » 1mmole ) * AIBN ( 82.1mg * 0.5Smmole) E# K

( 35ml )P RATE ik A RIE 4 /NF4FR &84T RAbE4h

1(88mg » 65%) -
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