Chapter II

Historical

I. Alkaloids Isolated from Lauraceous Plants

irotetanine, the first

of 19 genera. Theredar bout. 10 ] ids of 15 structural
types. Most of Laurgtegug a kalg are isoquinoline type.

(Greshoff, 1890; Ralph.
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Table 1.

10

Distribution of the Lauraceous alkaloids.

Plant species

Alkaloid

Reference

Actinodaphne acutivena
(Hayata) Nakai

A. hookesrd Meissn

nitida Teschn

A. obovata Blume

-

laurolitsine

:

v'— | e

Iy}

procesa Nees

AZAeodaphna arnchbol-

laurotetanine

NYNTNY

(+)‘( )—coclams

Lu, Wang and Lin,

1969

Krishna and Ghose,

1932; Ghose,
rishna and

Mhilittler, 1934

\\ohns,Lamberton and

[ \Sioumis, 1969

'wUprety, Bhakuni and

Dhar, 1972

Ralph, Bick and

xTﬂoﬁi, 1978

Johns, Bamberton and

el TR AN A  (Hiabp)

(-)-N-norarmepa-
vine

(+)-reticuline
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Table 1. (cont.)

Plant species Alkaloid Reference

Alseodaphne semican-| srilankine Smolnycki, Moniot,
pd folia Nees
Hindenlang, Miana

and Shamma, 1978

Aniba coto (Rusby)
Kosterm.

Mors and Gottlieb,

A. duckei{ Kosterm. ors, Gottlieb and
Djerassi, 1957;

orrea and Gottlieb,

A. nosaeodora Ducke Mors, Gottlieb and

Djerassi, 1957

Beilschmiedia eldiy C 1‘ zy, Gellert, Lau

giicwitslite J :'.l > e E"n d Nichol, 1966
€ v | :
B. aneophj,ﬂ@' u El’q %%}%Jﬂ ’]ﬂf%luin and Koch,
S i isobo}dine | 1985 o
YRIANNFRHA1INYIQY
9 thaliporphine

wilsonirine




Table 1. (cont.)

Plant species Alkaloid Reference
BelLschmiedia (+)-2, ll-dihydroxy| Johns, Lamberton,

podagrica

Kos termans -1, 10-dimethoxy-

B. tawa Benth. &.FOoK

(The valid name-
should be
Nesodaphne tawa

Nees) ﬂ u ET

Cassytha ametbcana

i y
ANENINE

actin%?aphnine

Nee The valid

nate) 2k

Cass

gormis L.) cassamedine
cassameridine
cassyfiline
(cassythine)

cassythicine

Sioumis and

Tweeddale, 1969

Rlissell and Fraser,

o
1173

Cava, Rao, Douglas

| FREEIN ) (HH AeR 150




Table 1. (cont.)
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Plant species Alkaloid Reference
Cassytha americana cassythidine

Nees (The valid

name should be dicentrine

Cassytha §0L-

60&”14:6 L.) launo j‘t‘

C. §iliformis L.

Webb, 1948; Tomita,

Lu and Wang, 1965;

Johns and

| laurot >tanine — erton, 1966;
e — \ ‘

r'l-l"~ chant and Desai,

i
973

ocoteine (O N-di-

AU IMBINENAS

C. glabella %I

Br. cas sygh icine Johns, er ton

ARANT) 3TN llﬁﬂvw?lﬁ%l ts6o

C. melantha R. Br. actinodaphnine Johns, Lamberton

cassythicine and Sioumis, 1966
(N-methylactino— |

daphnine)




Table 1. (cont.)
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Plant species Alkaloid Reference
Cassytha pubescens domesticine Johns, Lamberton
R. Br.
isoboldine and Sioumis, 1966

C. nacemosa Nees

ﬂuﬂiﬂﬁm§WH'

N-methyllauro-—

nantenlne

| and Sioumis,

| Johns, Lamberton

1967

Uik

Qﬁqﬁ\‘lfﬁfﬂ‘ﬂﬁﬂmﬂﬁﬂ

Cinnamomm camphona
(Linn.) Sieb.

C. Laubattii F. Muell]

laurolitsine

reticuline

(+)-reticuline

Tomi ta and Kozuka,

1964

Ellis, Gellert and

Summons, 1972




Table 1. (cont.)
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Plant species

Alkaloid

Reference

CAnnamomum sp.

Cryptocarya alba

C. amygdalina Nees

C. angulata C.T. -,
White LY

AU

’Qﬁ?ﬁﬁﬂimﬂﬁﬂmﬂaﬂ

C. anchboldiana C.K.
Allen

cinnamolaurine

(=) -cinnamolaurine

#|(atherosperniifine)

SNENINEINT

dine ¢

(-)-armepavine

\\Aanandhar, Shoeb,

Gellert and Summon,

1969; 1970

Urzua, Torres and

assels 5 L975

| Kapil and Popli,

1979

Cog

Hg‘, Bick and

e and Haynes,

Jouglas, 1965

Johns, Lamberton
and Tweeddale,

1969

012383
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Plant species Alkaloid Reference
Cryptocarya bowiel cryptaustoline Ewings, Hughes,

(Hook.) Druce ' ’

(The valid name cryptowoline Ritchie and Taylor,

should be Lawrus
bowdel Hook.)

C. chinensis Hemsl.

C. goveolata C.T.

White & Francis -

FRIANT

8 Eaedigaﬂx Elmer

1953

SN — ) a T TR

7 ///\\

Chen, Lee, Lai, Wu

i

\\g

d Beal, 1979

an
\ﬁ“\
7.9 \

Lamberton and

Vashist, 1972

ik
SARrTNg8 Y

cryptopleurine Hoffmann, Luzbatak,

Torrance and Cole,

1978




Table 1. (cont.)
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Seb.) Gu

AR8Y

thalifoline

o coes AU DHERITNE

isocogydine

Plant species Alkaloid Reference
Cryptocarya Longigo- | bisnorargemonine Ralph, Bick,
Lia Kostermans p
coclaurine Sevenet, Sinchai,

Skelton and White,

1981

i
mkﬁi’ reston and

Potler,

TRURIINEIREY

N-methyllauroteta—
nine

(+)-reticuline




Table 1. (cont.)

18

Plant species

Alkaloid References

Cryptocanya phylloste
mon Kostermans

- antofine Bick, Sinchai,

7
dehydroantofine Sevenet, Ranaivo,

/
Nieto and Cave,

1980

pLewros pesrma
C.T. White &
Francis

. tomentosa Blume

Tplinervis

R. Bx.
e—
?‘@

i . §
Dehaasia sﬂ U1
RN

s

L=

I' \
. "t-.,‘\ \"1‘.
~y o

ptoplieurdit e

de 1a Tande, 19482
A

i ‘“\~E~ ellert, 1959;
L

C

g

IR

ohns, Lamberton,
| Sioumis and

\Willing, 1970

Wehmer, 1935

Cooke and Haynes,

T B
e S e A S A e —— -

X )

I7

L Lu,

4

cryko 1967

'Y :

) RN W JfRGeeen. o0
PH RN )

cryptodorine Mitsunori, 1963;
isodomesticine Pech and Bruneton,
launobine 1982
N-methylactino-

daphnine




Table 1. (cont.)
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Blume

L. citrlodona (Sie
& Zucc.) Hemsl

L. erythnocarya
Makino

L. glauca (Sieb.
Zucc.) Blume

N,

W\
N\

Plant species Alkaloid Reference
Lawws nobilis L. nandigerine
norisodomesticine
Lindera benzoin (L.) Babcock and

Segalman, 1974

Kozuka, Shibakawa,
Yoshimura,
okoyama, Fugiwara,

iyaji and Sawada,

71984

Kozukalet al., 1984

H»ozuka et al., 1984

¢ js (+)—norcinmamolau—

AU RRININY

M9
ARSI INLAY

(+)-dicentrine Lu, Wang, Lai, Lin

dicentrinone and Lin, 1972; Lu
lindoldhanine and Chen, 1976;
L—(+)-nwgnocurarine Chen, 1977




Table 1.

(cont.)
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Plant species Alkaloid

Reference

Lindera oldhamii Hemsl.

N-methylhernan-

gerine

(N-me

. pdpericarpa Boerl
(The valid name

should be Polyade
pipericarpa Miq.)

§
I'

bold

{ |
. Asenicea Blume d

Aue NNy
R HARGHN YT

launobine

laurolitsine

Burkill, 1935;

Kiang and Sim, 1967

5

\Kozuka, Miyazawa,

ma, Odani and

9}

o, 1985
) S\

B 4. 15




Table 1. (cont)
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Plant species Alkaloid Reference
Lindera strychnigo boldine Tomi ta, Sawada,
Lia (Sieb. &
Zucec.) F. Vill, laurolitsine Kozuka, Hamano and

. umbellata Thunb,
var. Lancea
Momiyama

Litsea akoensis
Hayata

o “FT‘IJEI

| AN chnybocuma Blume

YRIANT

. ctpta Blume

L. cubeba Pers.

ATETINY

laurotetanine

1984 k) (17

laurotetanine
N-methyllauroteta—

nine

isocorydine

laurotetanine

(+) -magnocurarine

| Tomita et al.,

Yoshimura, 1969;'
Kozuka, Yoshikawa
and Sawada, 1984

1969;

1985

Kozuka et af., 1985

Su and Duh,

[Trs ™

Greshofi’ 1890

1979

Spath and Suominen,

1933

Tomita, Lu, Lan and

Lin, 1965; Lu and

Lin, 1967
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Table 1. (cont.)

Plant species Alkaloid Reference

Litsea cubeba Pers. N-methyllauroteta-

nine

L. deccanensis Gamble Desai, 1966

L. glutinosa (Lour.) wmes
C.B. Rob

Hart, Johns,

 Tewari, Bhakun1 and

L. glutinosa var.
glabraria Hook
Dhar, 1972

;..%F'i

N—methylaciapodaph-

ﬂﬂﬁl?%ﬂﬂﬁﬂﬂ"lﬂ‘i

N-meqpvllaurote

QW’]MT’I?@J&MTMEH&EJ

L. hayatae Kanehira laurolitsine Lu, Wang and Lin,
(The valid name
should be L. cobovata |liriodenine 1969
Hayata)
(oxoushinsunine)
ushinsunine

L. intermedia Boerl laurotetanine Wehmer, 1935




Table 1. (cont.)
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Plant species Alkaloid Reference
Litsea japonica Mirb.[ laurolitsine Kozuka, 1962
L. javanica Blume laurotetanine Wehmer, 1935

L. kawakamii Hayata

!g nordicentrinone

o wwﬂuﬁl %&L%?WEJ

. ut AN

Cordemoy

Lu, Su and Duh,

1979

Ras togi and

Borthakur, 1980

VS e

Sinchai,vws

actinoda Lnlne Lgﬂloeuf Cave

boldine
glaziovine
isoboldine
laurelliptine

laurolitsine

Provest and

Forgaes, 1979;

1983

Guinaudeau et al.,




Table 1. (cont.)

Plant species Alkaloid Reference

Litsea Lauwrigolia laurotetanine
(Jacq.) Cordemoy

N-methylactinodaph-

nine

L. Lecardii Guillaum e | Weber, Bruneton and

Pusset, 1986

(+)-laurolitsine

Autineminging
RIAINTRUAIINYINE

L. Leefeana Merr, boldine + Lamberton and

laurolitsine Vashist, 1972

(+)-reticuline

L. Lucida Blume

laurotetanine Wehmer, 1935
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Plant species Alkaloid: Reference
Litsea nitida Roxb actinodaphnine Patnaik and
| dicentrine Gopinath, 1975

L. polyantha Juss. Dutta, 1968

L. salicifolia Hook. Rastogi and
(The valid name u“‘h.“
should be Tetranthgs orthakur, 1980
salicifolia Rox

L. sebifera Pers. Uprety, Bhakuni and

____iboldipe ——————9Gaf, 1972;
X

Sivakumaran and

|
¥ ' .I.IJ
litseferine Gopinath, 1976
ol | v/
AU TRENTRHNNT
¢
qll ) nine‘
ARIAINFRELAIINLA Y
L. s0fomensis Allen laurolitsine Hart, Johns,
reticuline Lamberton, Lodder,
Moorhouse, Sioumis
and Smith, 1969
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Table 1. (cont.)

Plant species Alkaloid Reference
Litsea thiglora actinodaphnine Castredo, Saa, Suau,
Guillaumin

(+)-boldine Villaverde and

(+)-coelaurine Potier, 1980

1 Ne

V"
T J
-

|
4!

¢ & | (P -predigentrinone

' AUNIRENINEINT
- ~RRTRIN IUHNINE TR

laurolitsine Scheimann, 1973
(norboldine)
L. wightiana boldine Uprety, Bhakuni and
Benth & Hook. f.
glaucine Dhar, 1972; Bhakuni

isoboldine and Gupta, 1983
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Table 1. (cont.)

Plant species Alkaloid Reference
Litsea wightiana laurolitsine
Benth & Hook. f. | tnorbslatne)
laurotetanine

norboldine

iso @ametani, Satoh,

] \ Fukumoto and Pai,

L. zeylanica (C & T.) ©

ozuka, 1962; Tomita,

Litsea sp.
Lu, Fu and Lin, 1965;
| Tomita, Lu and Lan,
1965; Des;ai, 1966
S fand Lin, 1967;
H et al., 1969
¢ & reticulinegy
AUYINBNINYNINT
Machilus acumiiatissi- | (+)-coclaurine Lu, 1967 a
mus (Hay) Kanehira , ‘-. ) =" A @
JRIANNFURNINYIAE
L | ‘ ‘ crykonisine
(*)-N-norarmepavine
(-)-N-norarmepavine
M. arnisanensis Hayata (+)-laudanidine Tomita, Lu and Lan,
(+)-(-)-N-norarme- {1965 a
pavine




Table 1. (cont)
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Plant species

Alkaloid Reference

Machilus arnisanensis
Hayata

M. duthel King & HooK

glaucescens Wigh

M.

. macn

oboabi

(Hagata Kanehlra
& Sasaki

M.

(-)-N-norarmepa-

vine

Hussain, Amin and

Shamma, 1980

Talapatra, Goswarmi,
" Ghosh and Talapatra,

1982

Tomita, Yang and Lu,

%&*»3; Lu, 1963

U

Yang, Gaind

AnEINY N
97 FUUBAIN UG oo

‘(i)—N—norarmepa- 1965 a
* vine

(-)-N-norarmepa-

vine




Table 1. (cont.)
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Plant species

Alkaloid Reference

Machilus pseudolongi-
golia Hayata

M. thunbergii

M. zuihoensis Hayat

Machilus sp.

Mezllaurus synandra
(Mez.) Kosterm,
—

iy

Nectandra p
@0 x. >ﬂ‘$¥&l

valid nam efshould
be Ocotea pLchund

CFRIANT

9
N. rnigida Nees

(*¥)-N-norarmepavine| Lu, 1963

(-)-N-norarmepavine

‘Tomita and Kozuka,

1964; Tomita, Lu

and Lan, 1965 b

omita, Lu and Lan,

\ u, 1963; Tomita,

Lu and Lan 1965 b

e o Vot

ilva, Nagem,

1 squita and

1983

TTEf‘m WRJTTg: =

and Ferrarl, L9 71

TUNRINYIA Y

laurelliptine

Pt >
Go ttlieb,

Le Quesne,
Larrahondo and

Raffauf, 1980
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Table 1. (cont.)

Plant species Alkaloid ' Reference
Nectandra rnodied ocoteine Grundon and Garvey,
R. Schomb.
rodiasine 1960

sepeeri

N. saligna (Nees &
Mart) Nees

Baralle, Busch,

_‘Vernengo and Kuck,

Neolitsea (Table 2

Notaphoebe konishii
Hayata

Ralph, Bick and
hsénchai, 1978

\“F ,y‘

Notaphoebe sp. Ghose, Krishna and

TP

k chlittler, 1934

oo U TDININY WA

N. umbelliflora B:

- , - all‘ﬂlne = 'Casagraﬂﬁk Ferrari,
QRIAN TR NEIRY
pallidinine Palmisano, 1981

S—(-)-pallidine

S—-(-)-pallidinine

0. brachybotra (Meiss.) |cassythicine Vecchietti,
Mez.

|dicentrine Casagrande and
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Table 1. (cont.)
Plant species Alkaloid Reference
Ocotea brachybotrna l4—-episinomenine Ferrari, 1976; 1977

(Meiss.) Mez
(+)-glaziovine

leucoxine

0. buchernii Roij"s
Actna

0. capawrapd (Sandinog
Grott & Nates)
Dugand

P ——
3

7
AuL?
QRAST

0. glaziovii Me

caave rine

 NERING

1, 10-dihyd roxy—g,
Folb o Fird)
(+)-glaziovine
(¥)-1-hydroxy-2-
—-methoxyaporphine

isoboldine

;fgfbert, Gilbert,

Hasso, Alfred, Klausn

and Hilda, 1983

Suarez and Enrique,

1980

“Ue Oliveira,

Ribeiro, Wenkert,

,]‘filﬁerg, Hollstein

and Rapeport, 1964;

| Ekcboi

Casagrande, 1967;
Casagrande and

Ferrari, 1975

liridenine




Table 1. (cont.)
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Plant species Alkaloid

Reference

Ocotea glaziovil Mez. (-)-pronuciferine

dicentrine

0. Leucoxylon Benth. &
Hook.

0. macrophylla Mez.
(The valid name
should be Nectand
macrophylla Nees

zy e

@lu Ej"‘j ﬁnedlomyw

Ay

dihydrodicentrine

’QW’] N3

0. macr poda Mez.
dihydroocopodine
dicentrine
dicentrinone

nordicentrine

ocopodine

Ahmad and Cava, 1977

Franca, Giesbrecht,

Gottlieb, Magalhaes,

Magalhdes and Maia,

1975

TRtk
Y1 Y -

Bessho, Mitchell,

da Rocha, Hwang,

1968; Charubala,

Pai, Govindachari

Douglas and Weisbach,




Table 1. (cont.)
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Plant species

Alkaloid

Reference .

0. minarwum Nees (Me

0. puberula Nees

Ocotea macropoda Mez .

predicentrine

ocoteine

RERINYINT

predicentrine o

amaﬂnmmmv YN

dehydroocoteine
didehydroocoteine
ocoteine

thalicmine

thalicminine

and Viswanathan,

1968; Cava and

Venkateswarlu,

971

ecchletti

and Severini, 1979

Vernengo, 1963;
Baralle, Schvarzberg,
Vernengo and Comin,

1972; Baralle,

ISchvarzberg,




Table 1. (cont.)
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Plant species Alkaloid

Reference

Ocotea puberula Nees

0. nodioel Mez

0. variabilis Mart

1
e

‘varlabllln

ammMﬂuﬂwnﬂn5Wﬂ

asine

Ocotea sp. isocorydine
I-(p-methoxyben-

zyl)-6, 7-dimetho-

xyisoquinoline

Vernengo, Moltrasio

and Giacopello, 1973

Mckennis, Hearst,

Drisko, Roe and

Alunbaugh, 19563
Hearst, 1964; Chan,
‘vans, Hassall and

angster, 1967

Cava, Behforcuz and

ell, 1972

ostermans, Pinkley

QAN T T T

Cava, Watanabe,
Bessho, Mitchell,
da Rocha, Hwang,

Douglas and Weisbach




35

Table 1. (cont.)

Plant species Alkaloid Reference
Ocotea sp. 1-(p-methoxyben~- 1968; Franca,
zyl)-6,7-methylene-| Giesbrecht, Gottlieb,
dioxyflsbquinoline |Magalhies, and Maia,
; ~lw 1975
Parabenzaoin PAAR CO X afdigerine '\‘§‘-- ozuka, Inada,

(Sieb & Zacc.) Nak

Persea gratissima denfriend, Lovenberg

Gaertn. f.
and Sjoerdsma, 1959

i

E

J

Udenfriend, Lovenberg

aﬂ‘ﬁ oerdsma, 1959
tyrapine o
M,gﬂmmqnmuwm IR,

Allen

1,10-dimethoxy- 1967
aporphine
10-hydroxy-1, 2-

methylenedioxyapor-

phine

1099815



Table 1. (cont.)
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Plant species

Alkaloid

Reference

Phoebe clemensii
C.K. Allen

P. fonmosana Hay.

P. pittieni Mez.

P. molicella ﬁaﬁ El a

N-methyllindcarpine

isocorydine

1, 2, 9-trimethoxy-
10-hydroxynorapor—

phine

j(norlirioferine)

ﬁﬂ?ﬁﬁ%ﬂﬂ'
ammm‘m’ﬂ 1NYIAY

purpureine

and Su, 1973 b;

ﬂ\\?zl and Castro,
8

Castro, Lopez and

Vergara, 1985




Table 1. (cont.)
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Plant species Alkaloid

Reference

Phoebe pittieni Mez. 1,2,3-trimethoxy-9,

10, ,methylenedioxy—

P. porngiria (Gris.)
Mez

Ravensarna aromatica
J.F. Gmel

Sassagras abbidu y
(Nutt.) Nees -

(The valid name | cinna
should be Sassa

glcinale Nees 8‘ =sisoboldine
B AU PUAINY
norcifnamolaurings

ralle, Busch,

ernengo and Kuck,

Groebel, Lenoir and

Pernet, 1969

ﬁﬂs dhury, Sethi,
.i:oyd and Kapadia,

1976

173

QW]&N piil] Mﬁﬂmﬂﬂ d
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II. Alkaloids Isolated from Neofitsea Species

Members of the genus Neolitsea are found to contain a wide
range of chemical constituents such as alkaloids, monoterpenes,

sesquiterpenes, triterpenes, lignans and fatty acids.

Aporphines and benzylisoquinolines frequently occur in

Neolitsea species.

AULINENINYINS
RINNTUUNININY



Table 2. Distribution of the alkaloids in genus Neolitsea

Plant species Part used Alkaloid Reference
Neolitsea aciculata Koidz. root boldine Kozaku, Takeuchi and
(The valid name should )
be Lawrus aciculata laurolitsine Sawada, 1984

Teschn.)

N. acuminatissima
Kanehira & Sasaki
(The valid name should
be Tetradenia acumina-
tissima Hayata)

N. auwata (Hay.) Koidz.
(The valid name should
be Tetradenia awwata
Hayata) =

N. buisanensis
Yamamoto & Kamikoti

N. daibuensis Kamikoti *

Y.

N. fuscata (Thwait) Al

(The valid name shoul-'H

be Litsea fuscata
Thwait)

f1e

N. pubescens (Tesc

N. pulchella (Meiss.) Merr

(The valid name should
be Litsea pulchella
Meissn.)

SN TRLD

bark

leaves

Ny

(+)-laurotetanine

uline

NINYN

boldine

TN

roemerine

neolitsine
neolitsinine

isomeric pulchelline

* Lu,; Fu and Lin, 1965

Kataoku, 1965; Tomita,

Lu, Su and Wang, 1975

Lu, Su and Wang 1975

Lu and Homg, 1977

Gunatilaka,
Sotheeswaran, Sriyani

and Balasubramaniam,

1981

Johns, Lamberton and

e/
aoET, 1969

Hui, Loo and Arthur,

1966

39



Table 2. (cont.)

N. variabillima Kanehira &
Sasaki (The valid name
Should be Tetradenia
variabiflium Hayata)

AULINENINYINS

H |
|

it

Plant species Part used Alkaloid Reference
Neolitsea sericea (Blume) trunk actinodaphnine Nakasato and Nomura,
Koidzumi (The valid *
name should be Lautus bark anonaine 1957; 1958 1959;
sernicea Blume)
boldine

Nakasato and Asada,
1966; Nakasato, Asada

and Kozuka, 1966

Lu and Su, 1973 a

AN TUAMINYAE

40

13
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III. Chemistry of the Alkaloids in Lauraceous Plants

The Lauraceae plants alsc contained other types of alkaloid
arising - from phenylalanine or tyrosine. Most of the Lauraceous
alkaloids are isoquinoline types; benzylisoquinolines, proaporphines,

aporphines, dehydroaporphines, oxoaporphines, phenanthrenes, pavines,

dibenzopyrrocolines, morphi zylisoquinolines, phenanthro-

quinclizidines, cryptop e biggest group is the

!.d
aporphines. Apart fro p— W ws, other alkaloids are

pyridines, sedamine Yipes s Bick and Sinchai, 1978).

The numbering aloids are as

follows :—
1.
;j-‘« 3 o s
The benzylisoquinol py a paramount position in
eI
alkaloid chemistr-' because” they act". as precursor to so many
of the other naturdlly : ' hjf aloids. Ring A in
the benzylisoquinolgxe alkaloids may possess @vo or three oxygenated
substituents, while V' C has one &' two substituents (Shamma,
1972, b) = Thﬂ u glng mﬂmi meg.ll.] a\jllsoqulnollne, a
4—tetr dro type suéh as (+)-r@ticuline andhé complete
om’ﬂ AR AR A Y

Lauraceous plants contain both benzylisoquinoline and
tetrahydrobenzylisoquinoline types. In genus Neofitsea, it was found
only one tetrahydrobenzylisoquinoline, reticuline, isolated from the
root of Japanese plant, Neolitsea aciculata Koidz. (The valid name

should be Lawws aciculata Teschn.) (Kozuka, Takeuchi and Sawada, 1984).



1.1 Tetrahydrobenzylisoquinolines

Alkaloid

(-)-armepavine
cinnamolaurine

coclaurine (machi

laudanidine

longifolidine

magnocurarine

TN
”ﬁ AN

NN

42

v\ ' EEE
\ OH -
= OH
= OH
OCH ] OH OCH

"!

—h MR

N—norarmepav1ne
norcinnamolaurine

reticuline

'ﬂmuﬁﬁihﬂqaﬂ

3

at 8)

OH
OH

OCH3

ﬂuﬂﬁﬂﬁﬂ§Wﬂﬁﬂi<ngP
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1.2 Benzylisoquinolines

4

\ 3

B

=N
1

T

bstituent positions
Alkaloi ’ =
7 4!
crykonisine -OCH3 OH
1-(p-methoxybenzyl)#6, 1imegho R; 1 OCH,, OCH,,
isoquinoline
1-(p-methoxybenzyl)-6, -OCHZO— OCH3
dioxyisoquinoline

.1:[
AULINENINYINS
ARIAINTAUNM TN
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2. Proaporphines

The proaporphine alkaloids occur in a variety of
oxidation states. (+)-Pronuciferine possesses a cyclohexadienone
system which is present in many other proaporphines such as

(+)-crotonosine and (-)-orientalinone. The proaporphine numbering

i ferine. Because of the
&0t system is not equivalent

to the other. The low bers (C—@ are assigned to the

side of the dienone abeV ¢ v jear L ; %\‘ e molecule, and the

higher number (C-11

(+)-linearisine (Sha

There are f.i-la 156 curring in the
| ]

. A
n genus Neolitsea, they wé€re found two

proaporphineﬂ ﬂﬁﬁm W‘i’ W‘E]J awrata (Hay.)

Koidz. (The v#lid name should be Tetmaden&a auwrata Hayata),

- R RN TR ANB Y e

(The valid name should be Laurus sericea Blume) (Nakasato and

Lauraceae family.

Nomura, 1959; Nakasato, Asada and Koezuka, 1966; Nakasato and
Asada, 1966; Lu, Su and Wang, 1975) and N-methyllitsericine,
isolated from Neolitsea aurata (Hay.) Koidz. (Lu, Su and Wang.

18975}
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2.1 Cyclohexadienone group

Alkaloid
6
crotosparine H
glaziovine CH3
pronuciferine CH3

AULINENINYINS
ARIAATAUNNINGIAY



2.2 Hexahydroproaporphine group

ient positions

Alkaloid
eq. ax.
lauformine OH H
litsericine H OH
N-methyllauformine OH H
N-methyllitsericine H OH i

AULINENINYINg
ARIAATAUNM TN
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3. Aporphines

The aporphines- are the largest group of isoquinoline
alkaloids (Cordell, 1981 c). They are derivable from the
benzylisoquinolines by the abstraction of two hydrogens in such a .
manner that the two benzene nuclei now form part of a 4,5-dihydro-

phenanthrene. Since the biosy

sis of these alkaloids almost

certainly proceeds from inolines and since the

latter are derived from the oxygen substituents

are in the 10- and illin positions) it

follows that aporp ents only in the 2-, 3-,

b-, 5-, or 6-posi 1 group is usually

attached to the ni trogen atom. If the

nitrogen is second noraporphines.

Position bs tituted with

¥ t(, ".-.l"

hydroxyl, methoxyl or methyle Other substitution may be

found on the position 10 and 11 0 n 3 and 8. In a

I hama, 19;2 d) .

few case, a hydro:

alkaloids occurring

in the Laura Aﬁﬁdg Ere']ﬂ‘?ures of this

alkaloid groumare summerize d s own as the follow1ng :

amaﬁﬂi umfmmaa

12

10
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Substituent positions

Alkaloid

1 2 3 6 9 10 11
actinodaphnine -OCHZO— - - OH OCH3 -
anonaine —OCHZO- - - - - -
apoglaziovine OH OCH 3 = CH 3 - OH -
asimilobine = = -
boldine on OCH3 -
bulbocapn:l..ne = OC'rl3 OH
caaverine - - -
cassyfiline (cassythine) OH OCH . =
cassythicine OH OCH3 -
cassythidine —OCHZO— -
corydine - OCH 3 OCH 3
cryptodorine (rorneolitsine) - '—OCH20—
dicentrine OCH3 OCH3 -
2, ll1-dihydroxy-1, 10-dimethoxyapo - OCH3 OH
1, 10-dihydroxy-2-methoxyaporphine - OH -
domesticine -OC}{ZO— -
glaucine (b—methylthalicmidi, OCHy  OCH, -
hernovine - OH OCH3
4-hydroxydicentrine OCH3 OCH3 -

(Ol group at 3a')

3-hydroxyglaucine OCH3 OCH3 -
i oS AN AT
10-hydroxy-1, 2-methy1en“ioxyaporphine -OCH o- CH - OH -
2-hydroxy-1, m OCH3 -
M 9—crimetﬂy ’Tﬂﬁ ﬁ'ﬁ ij ﬂﬂ q ﬂ El r] a H on =
(norlirioferine)
1, 2, 3-trimethoxy-9, 10-methylenedioxy- OCH3 ‘ OCI-l3 OCH3 - -OCHZO- -
noraporphine
isoboldine OH OCH3 -~ CH3 OH OC‘H3 -
(+)-isocorydine OCH3 ()CH3 - CH3 - OCH3 OH
isooconovine OH OCH3 OCH3 CH3 — OCH3 OCH3
|1aetanine OCH, OH - - OCH, OH -
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Substituent positions

Alkaloid

I 2 3 6 8 9 10 11
laetine OCl'l3 OH - = - = —OCHZO- .
launobine —OCHZO— - - - - OCH3 OH
laurelliptine (norisoboldine) OH 0CH, - - - OH OCH, X =
laurolitsine (norboldine) - OH" OCH4 -
laurotetanine = OH OCH3 -
leucoxine OH OCH3 OCH3 -
leucoxylonine OCH3 OCH3 OCH3 -
lindcarpine - - OCH3 ) OH
lirinidine = - - . -
litsedire - - OC!-I3 OCH3
litseferine - OCH, OH -
(-)-mecambroline - - OH =
N-methylactinodaphnine = OH OCH 3 -
O-methylbulbocapnine - - OCH3 ocu3
O-methylcassyfiline - OCH3 OCH3 -
(0-methylcassythine)
N-methylhernangerine = = OH OCH3
(N-methylnandigerine)
N, O-dimethylhernovine - = OCH3 0(:1;3
N-me thylhe z.,.'nﬂovine = = -OCHZO—
(N-methylovigerine)" “J
N-methylisocorydine OCH [ W CH3CHy = - OCH 4 OH ‘
N—methyllaurotetaniﬂ u El f] w EJ‘ Waﬁ w H ,] ﬂ ﬁ OH OCH3 -
N—methyllindcarpine = = OCH3 OH
n.andigerineﬂ wf] QJ o/ OH OCH, ,
nantenine q a Y r mu;ﬁ r] ‘3 nﬁ] ’] a EIOCHZO- - ‘:
neolitsine i -0CH, 0- - CHy = -—OCHZO-— =
norcorydine ! OH OCH3 - H = = OCH3 0CH3
nordicentrine : -OCHZO- - H = - OCB3 OC,'H3
nordomesticine OH OCH, - - - ~O0CH,0- g
norleucoxylonine ‘ -OCHZO— OCH, CH3 OCH 4 OCH, OCH, —
‘nomant:enine OCH 4 OCH, - - - -O0CH, 0~ £ l
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Substituent positions

Alkaloid

1 2 3 6 8 9 10 11
norpredicentrine OCH3 OH = - - OCHB' OCH3 -
norpréocoteine OH OCH3 OCH3 = - OCH3 OCH3 -
ncrpurpureine OCH3 OCH3 OCH3 = = OCH3 OCH3 -
nuciferine = = 2 2
ocokryptine ) = - OCH3 OH
ocominarine —OCHZOf OCH3 -
oconovine = - O_CH3 OH
ocopodine OCH3 OCH3 OCH3 -
ocoteine (0, N-dimethylcassy- - OCH3 OCH3 -
filine, thalicmine)
ocotominarine —OCHZO— OCH3 -
ocoxylopine OH OCH3 OCH3 -
praecoxine ( (+)-1,-2, 11- CH3 - OH OCH3
trimethoxy-lohhydroxyapofphine,
N-methylhernagine)
predicentrine = OCH3 OCH3 -
preocoteine = OCH3 OCH3 -
pulchine (N—methylzenker - - OCH, - -
purpureine (thaligsmidin = OCH, OCH., -
roemerine ; 3| = = = -
thalicmine -0cH, 0~ 0CH, . ocH,  ocH, -
thaliporphine (O-me xﬁ OCH3 OCH3 -
srilankine ﬁ ﬁ ﬁ H m 3 w ﬂqn i C)CPI3 ()CH3 -

variabiline

wilsonirine

OCH

OH

3

(OH group at 4)

AR ANTEARTING I ...,

OCH3 o CH = -N(CHZPh)Z

3

—0CH20— - - OCH3

OCH3
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4. Dehydroaporphines

The dehydroaporphines are optically inactive and
classified as a subgroup of the aporphine alkaloid (Shamma, 1972e). -

From the basic structure, there are two types of this subgroup.

4.1 ba,7- The unsaturation is on the

rine was first reported

/, .
&ra ceous plants, they
L —

C-6a,7. In this subgroup,
to be isolated from natur:
are obtained in Ocoted details of“eheir structures are

shown below :-

Alkaloid F‘lu | 1 i 3& 8 i o
e AT NZUATTINETAY ..

dehydronantenine 3 3 - - —OCHZO—
dehydroocopodine —OCHZO— - OCH3 OCH3 OCH3
dehydroocoteine —OCHZO— OCH3 - OCH3 OCH3




4.2 4,5-Dehydroaporphines The unsaturation is on

C 4, 5. Only one alkaloid of this subgroup in Lauraceous plants

is didehydroocoteine.

52

Alkaloid 51/“*- ’a‘l 'l‘..' ositions

didehydroocoteine OCH OCH

ﬂ‘HEJ’JVIEWI?WEJ’]ﬂ‘i
qmmnimum'mmaﬂ
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5. Oxoaporphines

Oxoaporphine alkaloids are probably derived in plant by
oxidation of the corresponding aporphine alkaloids (Shamma, 1972 f).
They are widely distributed (at least nine plant families) and
commonly co-occur with aporphine alkaloids. Oxoaporphine like the

aporphines, 'beyond the perenmng: 2-dioxygenation, they exhibit a

variety of oxygen substit on. p In the series, however,

there is a tendency tgouward '@t not ll-substitution

The fi ed (1960) was

W,

liriodenine a b rig heartwood of the

Vtulip tree Linlode iaceae) (Cordell,

19814d).
The occurrence -of ine élkaloids in Lauraceous
_1555,',.'-" ,ﬂ-?
ST .
plants are summ Z€ Y 5" ea sp.; this

° ‘ ea (Blume)

group of alkaloi
i
Koidzumi as liriod ne (Nakasato, Asada and ezuka, 1966) .

ﬂ‘UEI’J‘VlEWIﬁWEI']ﬂ‘i
’QWWMT]‘?WNWTAV]EH@H



Alkaloid

cassamedine
cassameridine
dicentrinone

1, 2-dimethoxy-9,
methylenedioxy-7-

B o
.oxodibenzoquinolfme—!

hernandenine

liriodenine ﬂ u El F

(oxoushlnsunlaL)

s VR I

ocomina;Lne

oxonantenine

thali_cminine

~0CH 0~

"ﬂ(ﬁ‘ﬂﬁﬂ&l'lﬂ‘i

~0CH ,0-

0CH OCH

—OCHZO—

54

11

(OCH3 group at 8)

-0CH,,0-

OCH

3

2

OCH

‘immaﬂm &EL

3

i




55

6. Phenanthrenes

The phenanthrene alkaloids are a small group of
optically inactive tertiary bases probably derived biogenetically
from the Hoffmann elimination of quarternary aporphine salts. They

are always substituted at C-3, 4 since their precusor, the aporphines,

are found with substitutions at 2s e o positions corresponding to

In Lauraceg only one phenanthrene

alkaloid, atherospe ocarya angulata C.T.
White (Cooke and Ha 1965). There are

no reports on phena ea spp.

‘a ? Y _
Atherosperminiﬂ ua&gimkm}—irﬂhﬂ;]lajylphenan threne)

e/

AN TUNN NN Y

b
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7. Pavines

Pavines alkaloids are derived biogenetically from
benzylisoquinoline. But several pavines are derived from
tetrahydrobenzylisoquinoline, (+)-reticuline (Gozler, Melinda,
Lantz and Shamma, 1983). (-)-Argemonine was first isolated in 1962

from Argemone mexicana L. and has! subsequently been found in several

Angemone species of the Pap

Among the _genus Cryptocarya is

known to possess p There is no report

of pavine alkaloid

tituent positions

8 9
bisnorargemonine . OH OCH3 OH
cm@umww'ﬁg $INT oo,

(=) carvachlne OCH 4
- ARARNTUNMNITAE, .
( (H)- O—methylcaryachlne) f
(-)-eschscholtzine é —OCHZO— —OCHZO—

( (=)-crychine, (-)-californine) i
norargemonine % OH OCH OCH OCH
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8. Dibenzopyrrocolines

The dibenzopyrrocolines have so far been found only in
the Lauraceae (Ralph, Bick and Sinchai, 1978). The only two natural
dibenzopyrrocolines known are (-) cryptaustoline and (-)-cryptowoline

from the bark of Cryptocarya bowiel (Hook.) Druce. (Lauraceae)

Substituent positions
Alkaloid
9 10
cryptaustoline 3 OCH3 OCH3
cryptowoline . . 3 —OCHZO— ,
E LI INEINTNEINAS |

L ' - R = 1TV

ARIAN TN INGIAE
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9. Morphinandienone and Morphinane Alkaloids

The morphinandienone alkaloids and related alkaloids are
more limited in number and distribution. There are fewer than a
dozen of them distributed in Family Papaveraceae, the genus Papaven

and several genera of Menispermaceae (Robinson, 1981).

In family Laura \S hlnandlenone and morphinane

alkaloids have been obtaimed , B déa, Cassytha, Litsea
and Ocotea sp. The( » alkaloids are occurred

in four formulae; 5 Umme 1zat10n of the

structures and thei: T yn.1n the following tables.

Mk‘ﬂﬁ?ﬁﬂﬂifu N’ﬁf

(S)-pallidine OH
(S)-(-)-0-methylpallidine OCH3
sebiferine OCH3

sinoacutine -




Alkaloid

l4—episinomenine

59

1.7

17

NINYINT

Y
Férmula C . L
9 Substituent positions
Alkaloid

2 8. =" 4 6
ocobotrine - O(H3 OH ocH 3
S-(-)-pallidinine - OH o, - 0CH 3'
S—(-)-0-methylpallidinine od13 OCH, - oai,
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Alkaloid
7 17
oreobeiline 3 (031 CH 3
(OCH3 hi. at 6)
6—epioreobeiline ; —— —— = |":‘ 3 OH CH3

(oc B at 6)

AUEINENINYINS
MR TUAMINYAE
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10. Bisbenzylisoquinolines

The bisbenzylisoquinolines are the largest of
isoquinoline alkaloid (Shamma, 1972 i). They occurred in nature,
formed by the linkage of two molecules of a simple benzylisoquino-
line alkaloid, the junction being an ether linkage between aromatic

nuclei (Bentley, 1957). aromatic substituents may be hydroxyl,

methoxyl or methylenedio

alkaleids have been classified

) Qké:r Hﬁ\gsymbol on the upper
-;:. y E\i;\\\; minals. Numbers in

Square brackets

into 28 types.
right of numbers i
parentheses are us
are used to indicat

1edioxy bridge

(Shamma and Moniot,

In the Lauracecus : the bisbenzylisoquinoline

alkaloids are confs ‘Nectandr 2af'sp. and 5 types in

)

auraceous plants are

28 types of thesfriw

shown below (Guha m:l Mukherjee, 1979).
AULINENTNEINS
ARIAIATUUMINYAE



10.1 Bisbenzylisoquinolines; Thalibrine type 6, 75 11*

*
128, 7, 12

62

Alkaloid

7'

Lindoldhamine

AULINENINYINS
RINNINUNINYAY



10.2 Bisbenzylisoquinolines; Rodiasine type 6, 7

12-6, 7%, 18011113

Alkaloid

norrodiasine

ocoteine

ocotosine

rodiasine

b 8*’

63

12"

ARIAN TN INAE
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10.3 Bisbenzylisoquinolines; Oxycanthine type; 6, 7%,

11+, 12-6, 7, 8%, 12+

2" 6' 7"

demerarine (Epimer = CH, OCH, OCH,

sepeerine; (R1= Ri

sepeerine = Hpp i 30
P (R)= H Y i, CH; OCHy oCH,

ﬂ‘lJEl’JVlEWIﬁWEI']ﬂ‘i
’QWWMT]‘?WNMTAVIEH@EI
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10.4 Bisbenzylisoquinolines; Berberine type, 6, 7, 8%,

11+, 12-6, 7%, 12+

x\k \
e A ,"t uent positions
A e

Alkaloid 5
rﬁ

Fl‘UEJ’JVIEWIﬁWEJ’]ﬂ‘i
’QW]MF]‘EEMMTN]EJ']&EJ



10.5 Bisbenzylisoquinolines, curine type; 6, 7,
11ty 12-6, 77, 12%

8%,

66

Alkaloid

(+) —curine
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11. Cryptopleurospermines

Cryptopleurospermines is the sole representative of a
type with fewer rings, and it would seem to have been formed by
oxidative ring opening of a tetrahydroisoquinoline structure

(Ralph, Bick and Sinchai, 1978).

In Lauraceous - “HA ¢ topleurospermine was isolated
from Cayptocarya ple is (Johns, Lamberton,

Sioumis and Willing,

AU INAE
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12. Protoberberines

Most of protoberberine alkaloids exist in nature as
tetrahydroprotoberberine and quarternary protoberberine salts,
but some dihydroprotoberberines are also known. Substitution are

usually present at C-2 and C-3, C-9 and C-10 or C-10 and C-11.

In some instances a hydroxyl or / ) 1 substitution may be

| ——

Scouleri 'S i perberine alkaloid

present at C-1 (Shamma,. 19

isolated from Laur Fpdafte , \Cry \\’Ia bongifolia Kosterms.

(Ralph et af., 198

AU Inandnenns
AU INYAE
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13. 1Isoquinolones

The isoquinolone alkaloids are a small group of
alkaloids present in plants only in minor amounts. They can be
subdivided into two categories : those with a totally aromatic

nucleus such as doryanine, thalactamine and those which incorporate

Alkaloid

thalifoline o/ oCH OH

FusiAneninghs
ARIAINTAUNIINGIAE
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14, Miscellaneous Alkaloids

&N 8

0 | Pyridines

For the Lauraceous plants, the pyridine group was
only isolated from genus Aniba such as anibine, anabasine and

duckeine (Ralph, Bick and Sinchai,, 1978).

‘ E - % \ '." .."l. )
Alkaloid - ubs tituent groups

anabasine

(
Vi

i

anibine R =

AUt qwﬂwsWBﬂhi
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14,2 Sedamine type

Pleurospermine is an alkaloid of sedamine type
which isolated from the leaves of Cryptocarya pLeurosperma C.T.
White & Francis (Lauraceae). It is considered to be derived from
condensation of two equivalents of dihydroxyphenylalanine and one

equivalent of lysine (Johns et 969) . The structure of the

alkaloid is shown below.

14.3 Phenanth ‘g,ugiff‘ﬁl and Phenanthroindolizidine

alkaloids :;f 7%3

Themhenanthroquinolizidine a / the phenanthroindo-
lizidine alkaloi ‘ﬁ' i‘ d found in
SN\ )1 1) 1)) 101
1970) . , ‘. —~y S

ARIAINTAUINIINGIAY

14.3.1 Phenanthroquinolizidine alkaloids

Cryptopleurine, a phenanthroquinolizidine
alkaloid, was first obtained from CrypLocarya plLeurosperma White &
Francis (family Lauraceae) (Cordell, 198lg). Cryptopleurine was

biosynthetically related to pleurospermine (sedamine type) .
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In Lauraceous plants, cryptopleurine and
cryptopleuridine are confined to the genus Craypfocarya (Ralphs,

Bick and Sinchai, 1978). Their substitution are shown as follows.

S ube d\ st ions
Alkaloid = \

6 12

cryptopleuridine; OH

®
-

W,

1

-

C,

cryptopleurine

'FI i -
¥ iF |

AULINENITNYINS
ARIANTAUNIINGIAE
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14.3.2 Phenanthroindolizidine alkaloids

In Lauraceous plants, antofine and
dehydroantofine are obtained in Cryptocarya phyllLostemon Kostermans
(Bick et af., 1980).

antofine dehydroantofine

14.4 Inole .
Y

Sede

rot ne)’, an indole

e RN NN
RIAASTAUNANEIY

Serotonin (5-hydroxytryptamine)
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IV. Biosynthesis

The biosynthetic routes of isoquinoline alkaloid which
generally accepted are started from the essential amino acid,
tyrosine as shown in Scheme 1 (Shamma, 1972e). It is conveniently

treated in two parts, starting with the generation of the

structure (Staunton,

The formatio isoquinoline

alkaloids involves matic ring of

L-tyrosine followed Dy e o 2 and ‘th ring closure with
another compound, whic : 0 es. one or two carbon
units, occurs. A typic: X ' oducer is seen in the

formation of anhaloniding s (Scheme 2). It is

2 #
assumed that 3, 4-dihyd ....:;:’ Ta ‘ DOPA) , formed by 3-
hydroxylation of L-tyrosdiiie " into 3-hydroxy-4, 5-
dimethoxyphenyleti VT_T-_———T_E: - the peyote

cactus, Lophophora "ﬂ P LG er,m)y a series of steps
(B, C, D and E). They3shydroxy 4, if]lmethoxyphenylethylamlne then

T CIE FITTREE S

acid which is then decarboxylated (Step to anhalopidine. The
proposct b rhelone | b Mﬂﬂ’éweﬁl '}@%J
Ls w/(L&Laméu (Lam.) Coulter. The analogue of peyoruvic acid,
peyoxylic acid, is formed by the condensation of the precursor
amine with glyoxylic acid (Step H), peyoxylic acid can also be

incorporated into peyote alkaloids (Step I). The N-methylated



Tetrahydro- Spirobenzyl-
Isoquinoline isoquinolines
trimers _
i Benzophenan- Benzophenan-
? thridines ™ thridine dimers
(Dimers) ydro- / > Protopines
i rberines :
a $ Phthalide-
i * quinolones isoquinolines
Simple tetrahydro- _ ‘ > Y sbenzyl- Proaporphine-
{soquinolines nes ' h{ollnes—)- tenzylisoquino- 7 i
' AT - line dimcrs
P nes '
! Rhoeadlnes and papaverrubines
Tyrosine » Phenethylamines ————m AL S e picpavings Aporphlne-benzy 1-
: . A rines Iscquinoline dimers
- : / Cularine-morphine
K dimers
1 fwr fetcs
Desacetylipecoslde . y
Proaporphines and neoproaporphines
Phenyltetra- '
hydrolsoquinolines

- Oxoaporphines

17 Emmﬂ;;m ’Wﬁu ’m&lﬂ‘ﬁ [BF
Rk o ARIAY NS UNRIIN mﬁ‘ﬁ“—”m‘“

Scheme 1 Proven or Probable Biogenetic Loci for the Formation of the Isoquinoline Alkaloids

SL
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N ST T Lo,

L-Tyrosine ) Dopamine

HJ co H;CO 4
' o NH
H,CO : HO@/\’ 5
’ ~ HO
3-Hydroxy-4,5-dimethoxyphenyl- i =
ethylami ol 3
/ N " At
HyC~ (o]o) i
l )
J.i"‘l

H;CO “a -r"_ )
R B Peyote
.60 3 st N 7 alel?alonds
A 5
. b 2 4
e ]

Peyoruvic acid

H,CO
H,CO

Anh lonidine Pellotine

Scheme 2 The formation of peyote alkaloids from L-tyrosine
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isoquinoline alkaloids are formed by N-methylation of a precursor

amine (Step J, K) (Goodwin and Mercer, 1983).

The benzylisoquinoline alkaloids are the precursors of a

large array of polynuclear structures including simple

benzylisoquinolines, bisben ines, proaporphines,
aporphines, aporphine-be it mers, oxoaporphines,
protoberberines, benzophe ehrid nel'nes; phthalide
isoquinolines and has atives ome.biogenetic

relationships of the yroups’ aresshown in Scheme 3.

(Cordell, 198lh).

The benzylis i S, ar 'g Sy sed from L-tyrosine
by way of DOPA. From Sc 4y E ‘ step (Step A) 1nvolves the
conversion of two molecules®™of 1- into two molecules of

DOPA. One molecule,o >_dopamine (Step B)

whilst the other is"e *«_;‘{ phenylpyruvate
(Step C). These twﬂ:ompoun ombine wi@) the elimination

of water and carbon dfoxide in a Manifii'ch~-type reaction to yield a

molecule of nﬂuﬂ g m ﬂmﬁ Mlﬁ‘nﬁatlon (Step E)
and lead to i —retlcullne soﬂ’etlmes ca]ﬁﬁrotothewﬁne
(Goodw1n ﬁq Q;)im umqq Elq a

The biogenesis of reticuline is of importance because
it is regarded as the key intermediate in the biosynthesis of

many alkaloids based on the benzylisoquinoline nucleus (Cordell,

1981h) . For example, reticuline is the precursor for isoboldine



78

Pavine’

U
oY

' Tetrahydrobenzyl-
isoquinoline

|

Erythrina alkaloids

. Rhoeadine

Scheme 3 Biogenetic relationships of the major alkaloid groups

derived from a tetrahydrobenzylisoquinoline precursor
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Dopamine ~
Sl jg/\rcoml ' Ho]ij/\'q g
(o]
NH : ] :
.HO 3 HO ag-hc':)’ou
L-Tyrosine 3.4-Dihydroxy- A A
phenylalanine - :
(DOPA) ' =
OH
OH
1,0 ~— 3.4-Dihydroxy-
phenylpyruvic acid

COy —=—d
D

Mannich-type reaction

NH
HO N
OH

OH
Norlaudanosoline

. " F A E l~—- 3CH; (ex SAM)”
H,CO v A ' ks ' =
( “No
@ [l'
! N
. 2 o HOT 2y NCH,
I | I ! E i—)—Eetl:cuime (or Protolhebame)

AN AINTUURIINIAY

The formation of 1-benzyl-1,2,3,4- tetrahydr01soqu1n011nes

b

»

=

e
5

Scheme 4

’

*
SAM = S-adenosylmethionine



and the isomer, boldine (aporphine alkaloids) in Papavexr
_Aonﬂ;fl,éﬁe/uim Linn. (Scheme 5) by a straight forward intramolecular

oxidai:ion coupling between the two aryl rings of reticuline. The,
sites of coupling both bear a hydrogen and therefore the two ring

can rearomatised to give the biphenyl system characteristic of the

aporphine alkaloids (Staunt” B,

H3C0 - g L —

H_CO
OH

Reticuline Boldine

pavines andlisopavines are probably

e B TS
TS A TR

reticuline (Scheme 6). Reticuline is dehydrogenated to form

3, 4-dihydroisoquinoline which could isomerize and undergo

cyclization to the pavine system (Dyke, 1977).
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