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Botanical aspects of the family Lauraceae.
about 32 genera and around 2,000-3,000

species distributed in tropie and subtropib4e€ions of both hemispheres with the greatest
diversity in Southeast ' sm@‘_,es, 1979 ). Man have used the
lauraceous plants for timhges™ efible “ s, see L fats, drugs and perfume oil (Gottlieb,

N i :
3 subtarmlies: Lauroideae, which is arborescent
\i\\g-f tha.

. Linnapis um), Litseeae (Litsea) ,
Cryptocaryeae (Cryptocary) ant ~Hypos deae (Hypodaphnis).

alis p genus of small tree belonging
1‘ subfamily Lauroideae. (Backer

to the subtribe Litseiufi
and Bakhuizen, l?ﬁﬁ]m —
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usually altemnta! perianth small and undifferentiated; stamens, 3-numerous in several

moﬂﬁWﬂ G8&dehdt IR 2 Hudicllefidd drpk St berry (Jones,1979),

The genus Litsea is usually evergreen trees or shrubs. Leaves alternate,
penninerved or rarely tri-basal-nerved. Flowers small, dioecious, umbellate: umbels few

or many flowered. pedunculate, axillary or from the scars of fallen leaves. Fruit a



succulent drupe seated on the much enlarged perianth-tube which is 6-toothed or
irregularly lobed (Lalbot, 1976) .

According to The Royal Forest Department's Thai Plant Names, 19 species of
Litsea are in Thailand ( Smittinand, 1980). They are as follows:-

Litsea baviensis Lec. ™ 11 uraamarit (Lampang)

L. elliptica Boerams - &mng (Surat Thani)
——

L. euosma W.W ¥Au . Sakhraiton (Chiang Mai);

L. garrettii

\Z= :
L. lancifolia ﬁl.-. a7 Surat Thani)

|
L

L. leiantha Hook £, Wit g, Thammang (Surat Thani)

N BN TWELADT i o
Wﬁ"ﬁ‘im |5 3o

m_}a'wnmefaha Hook. £ aia Trit (Trang),
L. perakensis Gamble min Taareet {Trahg)

L. petiolata Hook.f. LRTTE Thammang (Penninsular)



L. pierrei Lec. AumA Taan hok (Prachin Buri)

L. resinosa BL Wiimensa Thammang phokrong (Nakom Si

Thammarat)
L. semecarpifolia Hook f %of12qn  Cho Khaao suk (Chiang Mai)
L. umbellata Merr.

L. cubebaPers. % 92ld akhniton (Chiang Mai);
: - - d

Blume) Hayata, Benzoin cubeba

\ erson and Long, 1984; Li eral.,
1976)

L. cubeba is a small jfess
meter. This plant is ik

Frad e Sl dil LTRT ALY

0, Thailand at the attitude of over 1,200
na and Southeast Asia. It is distributed

& ava and China. A citral rich oi
can be isolated from thé fruit-skin, seed, leaf and barkd This oil called Chinese lemon.

grass oil offers auﬁn;g&ﬁ % W ij]dﬁnﬁkm (Zytchi, 1989),
RIAINTUNRINYIAY

naturaly in mix-fores  dn



Botanical characteristics of L. cubeba are as follows:-

Leaves (when bruised) heavily smelling of lemon, distinctly but finely pellucid-
dotted, mature ones glabrous, oblong or lanceolate, long-acuminate, herbaceous or thinly
coriaceous, glaucous beneath, 7-15 cm. by 1.5-3 cm.; lateral nerves 8-12 on either side of
midrib, slightly prominent beneath; petiole 0.75-1.75 cm.; apices of stem densely short-

hairy, glabrescent, black. Involucres EW in umbelliform racemes 0.25-1 cm. long,

; tepals 5-6, yellowish, glabrous without,
7 : hairy; gland sessile; fruiting pedicles
3-5 mm.; receptacle cup SHAFEd he ﬂ@ 5-6 mm.diameter. Tree 3-10 m.
; ith m January to December ( Backer ef

al., 1965). Occurring frog 200 mdover ses L( Grierson and Long, 1984).

Ethnopharmacologie®
.-e,v
L. cubeba hasfbectl & k\médicine in many teies ( Pty and
Metzger, 1980) for examy :
China : The berries : (X ';r;‘;,?:f omachic, expectorant, a treatment for

licin -'1;4 after childbirth.
are employed against

nthl sfnutanduer d:mses

" AU e

Indonesia: The: fruits may bedised as a substitute for thosewf Piper cubeba.

nusafe) 7| D 30 S BAD NSy oo storigess

the mountains,

The oleoresin from the root and the fruit (collected just before the fruit

tumns red) may be a part of some medicines.
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Figure 1 Litsea cubeba (Lour.) Pers.
|. fruimting branch; 2. flowering branch ; 3. flowers ; 4. dissected flower ; 5. glandular

stamen ; 6. eglandular stamen ( Lieral., 1976 ).



Alkaloids isolated from lauraceous plants
Laurotetanine (IV34) is the first alkaloid found in lauraceous plant, was isolated

from Actinodaphne procera Nees and Litsea chrysocoma Blume (Greshoff, 1890). In
1978, Ralph and coworkers summerized the lauraceous alkaloids which isolated from 103
species of 19 genera. There are abou#t 105 jalkaloids of 15 structural types ( Ralph ef al,
1978). Currently, the occurence ﬂ ' 1d in Lauraceae are about 180 alkaloids
from 143 species of 22 genera f are isoquinoline type. The alkaloids

and their sources are suua

Table I Alkaloids o

Plant species Reference

Actinodaphne ocutive Luetal., 1969,

(Hayata)Nakai

A. hookeri Meissn. u:_':"'z-l:‘ Ghose er al., 1969.
l T

A. nitida Teschn. Vs Johns ef al., 1969,

ﬂuﬂ?ﬂﬂﬂiWBWﬂi
””"arm Xlieie L njm Ny

N-methyllaurotetanine

A procera Nees laurotetanine IV34  Ralph eral, 1978



Plant species Alkaloids Formulae Reference

A. speciosa Nees laurotetanine IV34  Bandaraeral, 1989,
N-methyllaurotetanine v47 Sotheeswaran and
Wannigama, 1989,

Alseodaphne arch Johns et al, 1967.
-boldiana
(C.K. Allen)Kosterm
A. hainanensis Zhang et al, 1988.
" F' |> ‘
A. perakensis : 0  Lajiseral, 1991.

ﬂusmﬂﬂ%’wmm
mammmummwww

(Rusby) Kusr.errn

A. duckeri Kosterm duckein X3 Mors er al,, 1957.

anibine X3



Plant species Alkaloids Formulae Reference

Beilschmiedia elliptica isoboldine IVyg  Clezy et al, 1966.

B. oreophila 6-epioreobeline Xg Tillequin and
Schlechter isoboldine | IVs¢  Koch, 1985.

B. madang (Bl.) Bl. Kitagawa et al., 1993.
B. podagrica Johns er al., 1969.
Kosterm.

mwﬁ%wmwmmmmm

oo QAR IR TN e

bulbocapnine
cassamedine V]

cassamenridine Vs

10



Plant species Alkaloids Formulae Reference

Cassytha americana cassyfiline Vg Cavaeral., 1968

C. filiformis L. Webb, 1948;
Tomita et al., 1965:
Johns and Lamberton,

1966,

Merchant and Desai, 1973

C. glabella R Br Johns er al., 19664.

c,,,ﬂmﬂ’UEllnﬂ,me’ﬁ N Eltl,ﬂi S
PRI INYAE

1
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Johns er al., 1966b.

C. racemosa Nees Johns et al., 1967.

ﬂuﬂ?ﬂﬁn5Wﬂ7ﬂﬁ
c,mmmﬂﬂmwﬂ uma - S—

(Linn.) Seib.

C. laubarrii  F. Muell {+)-reticuline Mag Ellis er al ., 1972,
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Plant species Alkaloids Formulae Reference
Cinnamomum sp. cinnamolaurine Ilay Gellert and Summon,

(+)-corydine V1 1969,1970 .

Cryptocarya alba Bl. Urzua et al, 1975.
C. amygdalina Nees Manandhar er al., 1979.
C. angulata Cooke er al., 1954,
C.T White Bick and Douglas, 1965.
C. archboldina Allert &;—T pavine Hag John er al_, 1969,

i
C. bowiei (Hook.) J Ewings ef al., 1953,

hee ﬂusmmws*ﬁw
C‘“’“ﬁ%aﬂrﬁﬁfﬁ"ﬁﬂ vibwmr’

(+)-o-methylcaryachine
neocaryachine . Vs

caryachine N-methoperchlorate VII7



Plant species Alkaloids Formulae Reference
C. foveolata CT. reticuline May Lamberton and
White & Francis Vashist, 1972
C. konishii Hayata Lu, 1967;
Lee et al, 1993,

C. longifolia Ralph eral., 1981.
AU IRENTNYADT
QWIAINIAUNRINGAY

N-methyllaurotetanine V47

14



C. odorata Guillaum.

C. phyllostemon

\ Bick er al., 1980;

X6 Caveeral 1989 .

ﬂ‘lJEJ’M’H%ﬁWEJ"’fﬂ?

)—cryplo?ﬂhdmﬂ

ammnwumfa%waa

(+)-phyllocryptine
(+)-phyllcryptonine
(-)-phyllostemine

(-)-phyllosteminine

Hayy
Hayy
Xs
X6

Bick eral, 1972.

15



Plant species Alkaloids Formulae  Reference

C. pleurosperma C.T. cryptopleundine X De la Lande, 1948;
White and Francis cryptopleurine X5 Gellert, 1959;
Johns er al., 1970.
C. tomentosa Blume Wehmer, 1935
C. tripinervis R.Br. Cooke and Haynes, 1954,
C. valeriana Castro et al., 1986 ;
A JGH. Kosterm. Stermitz, 1986 .

il
5! O-methyimoschatoline

e anaess ] 'UEJ’M%WI?W B Tuesoen e, 180

mqmmnweumq 48| G om

(Fack) Kodterm

D. triandra Merr. 1socorydine IVa7  Lu eral, 1989
corytuberine V2
atheroline V7



D triandra Merr.

Laurus nobilis L. Tomita er al, 1963.

ﬂusﬁiﬁfmﬁwsﬁm
m@mmnﬂmmqmwwm

Meissn. 9 Segalman, 1974

L citriodora laurotetanine IV34  Pech and Bruneton, 1984,

(Sieb.& Zucc ) Bl

17
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Plant species Alkaloids Formulae =~ Reference

L. erythrocarpa laurotetanine V34  Kozukaeral, 1984 .
Makino(Sieb. & Zuce) Bl. (+)-norcinnnamolaurine Mag

L. megaphylla Chen et al., 1991,

Hemsl. Lueral, 1972,

L. oldhamii Hemsl. Lu and Chen, 1976;
Chen, 1977.

,.I
W

L~(+)-magnocurarine
' L

1 ppericse A ﬁmm W Ejf-l'ﬁw,ms;
YRRV IR

norisocorydine
N-methyllaurotetanine V47



Plant species Alkaloids Formulae Reference

L. sericea Blume launcbine V31  Kozukaeral, 1985.
boldine Vs

L. strychnifolia
(Sieb. et. Zucc.) F.Vill

Tomita et al., 1969

L. umbellata Thunb.

Machilus acuminatisgimla®’ (t)-coclaurine  Wigf.) Lu, 1967a.

f uEJ?W’EWIWEJ‘fﬂﬁ

o) O\ e/ Tat-1

M. duthei boldine Vs Hassin et al., 1980 .
King & Hook 1soboldine IVag

laurotetanine V34

Kozuka ef al., 1984 .

Tomita ef al., 1969;
Kozuka ef al., 1985 .

19
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Plant species Alkaloids Formulae Reference

M. duthei laurolitsine Vi3

King & Hook (+)-reticulin May

M. glaucescens Talaptra er al., 1982.
Wight

M. kusanoi Hayata Tomita et al., 1963 ;

Lu, 1963

M. macrantha Blume * Tomita et al., 1963,

M. obovatifolia Tomita et al., 1965.
(Hayata)Kanehira
and Sasaki

M. pseudolongifolia Lu, 1963 .
Hayata . {~)—I\I-nmmmpaune

s ﬂmﬂﬂﬁ’mf’lm
s I

M :.-mhoensrs Hayata  (+)-N-norarmepavine Mlas Lu,1963;

(-}-N-norarmepavine 1Ilas Tomita et al., 1965 b .
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Nectandra N—ms.h XVI; Filho and Silvio, 1980.
megapotamica N

(Sprg.) Chodat
and Hassler.

N. pichurim (H.B.K )Mg Ferran eral., 1971.

N. rodioei Hook. Grundon and Garvey,

i ::::MM I w "’i Baralle eral., 1972.
ﬂuaqwﬂﬂswﬂwﬁﬁ

Neolitsea aciculaidd laurotetanipe o Vg Kogakueral, 1984,

Kotz awwmmw«mmmaﬂ

laurolitsine V33
boldine Vs



Plant species Alkaloids E e Reference

N. accuminatissima (+)-laurotetanine IV34  Kataoku, 1965;
(Hay.) Kanehira & Sasaki Tomita ef al., 1965 .

N. aurata (Hay.) Luetal, 1975
Koidz

N. aureo-sericea Tantisewie and

N. aureo-sericea Ruchirawat, 1992 .
Kostermans

N. buisanensis Lu eral., 1975.
Yamamoto &

N. daibuensis Kamikoti ¢ B)reticuline g, llag Lu and Homg, 1977.
N. fuscata (Thwalth Alston 15ﬂholdm% aica efal, 198].
N. pubesc@ns Johns et al., 1969.
(Teschn ) Mernll. laurolitsine W33

N-methyllaurotetanine V47

roemerine Vas



Plant species Alkaloids Formulae Reference
N. pulchella neolitsine IVs;  Huieral, 1965.
(Meiss.) Merr. pulchelline -

N. sericea vy Nakasao and Nomura,
(Blume)K oidzumi V5 1957;1958;1959;
Nakasato and Asada;
1966;
MNakasato et al., 1966 .
N. variabillima Lu and Su, 1973 a.
Kanehira & Sasaki ¢ f=)-N-methylhemayine

ﬂUH’GM?W 3819
”m@fﬁ‘} B9 AERMA ) qleEI V6 B

(Hay. } (-)-N-norarmepavine
(-}audanidine Ila

Noraphoebe sp. actinodaphnine Vy Ghose ef al, 1934 .

23
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Plant species Alkaloids Formulae  Reference

N. umbelliflora Blume laurotetanine IV34  Ralpheral, 1978.
Ocotea brachybotra 14-episinomenine X5 Vecchietti er al., 1976.
(Meiss. )Mez. '

O. bucherii Roij & Acuna g8 uffbfeiadkine ' WBV>,  Hasso eral, 1983

O. caesia Mez.,L.L. Vilegas et al., 1989,

Dcapm'mpf{Sandmow iculine n Suarez and Enrique, 1980

G’“”““’ﬂﬂtl??lﬂﬂﬁw BN

“"’“"""’ma\imﬂﬁﬁﬁ?f

asimilobine V4 Casagrande,1967;
caaverine vy Casagrande and
(+)-crotosparine IMa; Ferran, 1975 .



Plant species Alkaloids Formulae Reference

1,10-dihydroxy-2- V7

pOTrpnine

~ ’
+)-g e

0. leucoxylon
Benth. et Hook.

O. macrophylla Mez Franca er al., 1975.

ﬂuﬁﬂwmmws*ﬂm
QW’]NRMWYJM’]&H

O macropoda Mez. dehvdrodicentrine IVgy  Cavaeral, 1968,
dehydroocopodine Vg3  Charubala er al., 1968;

Ahmad and Cava, 1977 .

25
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Plant species Alkaloids Formulae = Reference

O. macropoda Mez. Cava and
Venkateswarlu; 1971.

O. puberula Vemengo, 1963;

(Nees et Mart. )Nees Baralle et al., 1973,

0. rodioei Mez Mckennis er al., 1965:

Chen, et al., 1967.
rudmmm
Ocotea sp. ﬂuﬂmﬂ§WE’g Cavaeraf 1968;

Q W,.] a\iﬂmgmamﬂhﬂ’]mm 1975 .

1-(p-methoxybenzyl) IIb3
-6,7-methylenedioxyisoquinoline
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Plant species Alkaloids Formulae  Reference
Ocotea sp. ocokryptine IVgq
oconovine IVgs

O. variabilis Mart Cavaeral, 1972.

0. venenosa Gleason

Kostermans er al., 1969,
:Kozuka er al., 1984 .

Parabenzoin praecox nandis T | Kozuka er al., 1984,
(Sieb & Zace.)Nakai LY

17 .,i' )
Persea gratissima op M1} Udenfriend et al., 1959.
o neis
Persea sp. dopamineg XVIl}  Udenfreind er al., 1959,

ammmum'zwwaa

Phoebe oXopurpureine Via Martinez er al., 1988

cinnamomifolia Nees oxoglaucine Vis



Plant species Alkaloids Formulae Reference
P. clemensii 2,11-dihydroxy-1,10- IVig Gozler et al., 1983 :
CK“&HH'I -. =igln \

ine Johnsand Lamberton,
1967,

0

10-hydroxy-1,
S/

P. formosana Hay. Lu and Su, 1973 b;

ch Lu and Tsai, 1984 .
1983 |

A uﬁqwmmhﬁ

P"ffﬂa W"] aqﬁj?:i:::m:]’g ﬂ E]’] a Eirm’ 1985,

norpurpureine Vg2
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Plant species Alkaloids Formulae Reference

P. porfiria (Gris.)Mez. ocoteine IVg7  Baralleetal, 1972 .
Ravensara aromatica Groebel eral., 1969,
JF.Gmel

Sassafras albidum Segelman er al, 1976 .
(Nutt.)Nees

Saurauja excelsa Teixeira and

Willd. ~  Garbarino, 1984 .

] )
AULINENINYINS
RIAIATAUIM TN
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Alkaloids isolated from Litsea spp.

Lauraceous plants in the genus Litsea are found to contain a wide range of
chemical constituents such as alkaloids, monoterpenes, sesquiterpenes ( Jiang, ef al,
1986), triterpenes (Govindachari, ef al., 1971), lipids (Wang, et al., 1983), alkenes
(Arbain, ef al., 1990), lactones (Tanaka, ef al., 1990) and carbohydrates (Herath, ef al.,
1990). Among these, alkaloids are argest  group ( over 40 ). Almost of the

The occurren _atk ~- ecies of Litsea is summerized in
Table 2. \

Table 2 Alkaloids isoly " 3 ﬁr ’ \\\§\
B specis /Bﬁ ‘\\ —

Litsea akoensis

L. brassii O. sﬂyﬂq VI qunjw quﬂ‘j ﬁlfimr., 1969. |
QW']NT]W‘JJW]'JTTEJ']@EJ

L. cubeba Pers. - 1socorydine Va7 Tomita efal., 1965d;
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Table 2 cont.

Plant species - Part  Alkaloid Formulae Reference

Lu and Lin, 1967;
Wu etal., 1991,

L. cubeba Pers.

ﬂUEJ’JVI‘ﬂ'ﬂ?W Elml'ﬂﬁ
= miﬂmwwma o

(+)-corytuberine
lv+st  (+)-dicentrine Vis

Iv+st  (+)-nordicentrine V54



Table 2 cont.

L. elliprica Boerl. Arbain eral., 1990.

L. gardneri Bandara ef al., 1989,

(Thw.Jhook f.

L. glutinosa Tewari eral., 1972;

(Lour.) C.B.Rob. Hart ef al., 1969;
Sivakumaran and
Gopinath, 1976.

Iv€ g lirodenine @ Vs

AUETRTRINEANS
VDRt b IERDT

L. glutinosa var. Tewan efal., 1972 .
glabraria Hook f. - boldine Vs

- laurolitsine V33
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Table 2 cont.

Plant species Pant  Alkaloids Formulae Reference

L. glutinosa var - laurotetanine Va4

glabraria Hook f.
L. hayatae Kanehira Lu eral, 1969
L. intermedia Boerl ‘Wehmer, 1935,
L. japonica Mirh. Kozuka, 1962.
L. javanica Blume Wehmer, 1935 .

L. laeta Benth & Hook ¥

'i Bmﬂmlnn'mdkastogi,

A ungm B, 4.
RSN IR IRYIAL

L. latifolia Blume - laurotetanine V34 Ralph eral., 1978



Table 2 cont.

Plant species Part  Alkaloids Formulae Reference
L. laurifolia (Jacq.) actinodaphnine AT Leboeuf efal., 1979;
Cordemoy : Guinaudeau eral., 1983,

L. lecardii Guillaum 'y_: Weber et al., 1986 .

ﬂuﬁ’iﬁqmsmim
ama@n%@wﬁwﬁmé’ ]

lvbkwd  (-)-pallidine X
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Table 2 cont.

Plant species Reference

L. leefeana Merr. Lamberton and
Vashist, 1972 .

L. lucida Blume Wehmer, 1035 .

L. nitida Roxb. Patnaik and Gopinath,
1975 .

L. polyantha Juss. Dutta, 1968 .

L.salicifolia (hook.) | b Rastogi and Borthakur,

laurotetanine V34

N-methyllaurotetanine 1V 47
sebiferine X3
litseferine IVig

T 95840280

Gopinath, 1976,
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Table 2 cont.

Plant species Pat  Alkaloids Formulae  Reference

L. solomensis Allen Hart eral., 1969 .

L. trifora Guillaumin Castredo er al., 1980.

arg ., (+)-predicentrige,

ﬂU%J’JW@%EIﬂﬂ?

R I 58 1) THE )

laurolitsine V33 Scheimann, 1973,



az7

Table 2 cont.
Plant species Part  Alkaloid present Formulae Reference
L. wightiana Hook f boldine Vs Hema et al., 1972;

Bhakuni and Gupta, 1983.

L. zeylanica Blume Ralph etal., 1978,

lv.=leaves, st=stem, b= bark, ar="a53l ﬁ ood, ent= entire plant
_.-*f" ,u

'v;:

ﬂ‘lJEJ’JVIEWI?WEJ"Iﬂ‘ﬁ
ama\mimum'mmaﬂ



Chemistry of alkaloids from Lauraceous plants

Alkaloids of the Lauraceae possess many structural types found in nature.
Most of them are isoquinoline type; such as benzylisoquinoline, proaporphine, aporphine ,
dehydroaporphine, ~oxoaporphine, bisbenzylisoquinoline, pavine, protoberberine,
morphinan, dibenzopyrrocoline, phenanthroquinolizidine and isoquinoline. Other types are
pyridine, sedamine and indole (Ralph, ;l Sinchai, 1978).

I. Isoquinolone
The isoquinolone alkaloigs areja suiall alkaloids present in plants only in

minor amounts ( namma oneg lmquma]ﬂne, thahfnhne,

was found in Cryproca eral., 1981)

thalifoline 1

II. Benzylisoquinolir 18

The benz ‘5- soquinolines occu 7 “' position in alkaloid chemistry
because they act as mgvo PTECUTSOrs 10 S0 marn ‘ufu@r natural occuring isoquinolines:
isoquinolones, pavines, isopavines, bisbenzylisoquinolines, cularines, dibenzopyrrocolines,

montines, o M‘&%ﬂ%@%ﬂq #3
W‘ﬁ%ﬂﬂ‘%ﬂ%ﬁ% YR o e

coclaurifie, or of the completely aromatic type, as in the case of papaverine.

Ring A in the benzylisoquinoline alkaloids may possess two or three substituents,
while ring C has only one or two substituents (Shamma, 1972).

38



The benzylisoquinolines were found widely in the Lauraceous genus plants such
as the genus Alseodaphne, Cassytha, Cinnamomum, Litsea and others,

Ila. Benzyltetrahydroisoquinoline alkaloids

0OH
OH
OMe

magnocurarine {Me) + OMe (}H - OH

o I NN THEIANT on

Eﬁ?éiﬁ SOl HTIAR LA S B

longifolidine Iag Me - OMe OH
N-methylcoclaurine ITayg Me OMe OH




(+)'phy1hmapﬁng “‘l 1

{+)'ph)'nﬂ CIyVY) i

du!?ﬁ‘ﬂﬂille I if 13
‘a

AUYINYNINYINT
aen ke




(-)-8-O-methyloblongine Tlajs

IIb. Emzyhxoqumu]me

1Ib Benzylisoquinoline

41



Alkaloids Substituent Positions
6 7 4
crykonisine OMe OMe OH
1-(p-Methoxybenzyl)-6,7- OMe OMe OMe
dimethoxyisoquinoline
1-(p-Methoxybenzyl)-6,7- OMe
methylenedioxyisoquin ot

longifolonine

42



L. Proaporphine

The proaporphine alkaloids occur in a variety of oxidation states. There also
exists a series of reduced proaporphines exemplified by (+)-litsericine in which the double
bonds of the original dienone system have been partially or completely reduced
(Shamma,1972) .

Because of the \_\:‘ W A#0a" one side of the dienone system is not
equivalent to the other. THEIGWEE nunibers{C-g-and C-9) are assigned to the side of the

dienone above the "ghernumher(c-llandC—IZ)to

B Litirs fitgf e yTO! ine alkaloids were isolated from the genus

pronuciferine  ITlaz CHs CH;




stituent Positions
EQ. AX.
litsericine H OH
N-methyllitse OH
IV. Aporphine alkaloids
The apo ;m: alkaloids, being second
only to the bisber I"-'"l' it t'ne general structure IV, These

alkaloids are distributeq Fntleast lﬂpl:antsfamihm, nf“dmhthemust important are the

Papaveraceae, Fﬁﬂ‘fﬁl R
mqmmzmmm o

Aporphine are known with the C-6a stereochemistry either « or f .

The most diverse structural feature of the aporphines is the oxygenation pattern.
Position 1 and 2 are always oxygenated, either by the hydroxy, methoxy and

44



methylenedioxy groups. It is common to find further oxygen substituents at C-9, C-10
and C-11, and occasionally at C-8. It is rare to find oxygenation at C-7, except in the
oxoaporphine, and even rare to find any oxygenation in ring B (Cordell, 1981a).

Deh}rdruaporphme are nptma]ly inactive, mbgmup of the npmphme. alkaloids

ﬂ'lJEJ’J‘VIEW]ﬁWEJ']ﬂ‘i
QW]Nﬂ‘iﬂJﬂJMTWIEI']ﬂEI
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Alkaloids Substituent Positions

1 2 3 6 9 10 11
actinodaphnine vy | -OCH0- - - - OH OMe
anonaine IV, | -OCH0- - - - - -
apoglaziovine ' - OH -
asimilobine a 2 3
boldine OH OMe -
bulbocapnine - OMe OH
caaverine - - i
cassyfiline OH OMe -
cassythicine OH OMe -
cassythidine -OCH0- -
corydine OMe OMe -
corytuberine OMe OH -
cryptodorine - -0OCH,0-
1-hydroxy-2,9- OMe - %
dnnetﬂhoxyapurphme

dicentrine ﬂ uﬂ

2,11-hydroxy-140 Vg

?fﬂmﬁﬂmﬂ‘i ome oM -

DMa

OMe OH

wwwmm lIVI'TJﬂEI']aEI

1,10-dihyfiroxy-2-  IVy7

methoxyaporphine
10-hydroxy-1,2- IVig

methylenedioxy aporphine

OMe

-OCH,0-

Me

OH -




Alkaloids Substituent Positions

1 2 3 6 9 10 11
domesticine IVig| OH OMe - Me -OCHyO- -
glaucine IVog| OMe OMe - Me OMe OMe -
hemovine OMe OH - OH OMe
3-hydroxyglaucine OMe OMe -
(+)1-hydroxy-2 - - - -
methoxyaporphine
2-hydroxy-1,9,10- OMe OMe -
trimethoxyaporphine
1,2,3-trimethoxy-9 -OCH,0- -
,10-methylenedioxy
aporphine
isoboldine OH OMe -
(+)-isocorydine OMe OH -
isodomesticine Me £ -OCHO- -
laetanine .  OMe OH -
laetine @ - -OCH,0-
e Q11 PN SWENG O
laurelliptine V32 | OH 'D'Me - OMe -
e 5 4R mwnﬂmaﬂ oo
laurotetafine V34| OMe OMe - OMe -
lindcarpine V35| OMe OH - - - OMe OH
liriotulipiferine V35| OH OMe - Me OMe OH -
litsedine V37| -OCH,0- - - - OMe OMe
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Alkaloids Substituent Positions

1 2 3 6 8 9 10 11
litseferine IV3g | -OCH;0- - - - OMe OH -
magnoflorine IV3g| OH OMe - Mey - - OMe OH
(-}mecambroline V40 | -OCH;0- - Me - - OH -
N-methylactino Va1 - Me - OH OMe -
daphnine
O-methylbulbocapninelV42 e 15610 - - OMe OMe
N-methylhernangerinelV - - OH OMe
N,O-dimethylhernovinIV, . . OMe OMe
N-methylhernovine = - -OCH;0-
N-methylisocorydine I - - OMe OH
N-methyllaurotetanin - OH OMe -
N-methyllindcarpine - - OMe OH
nandigerine - - OH OMe
nantenine - -OCH0- -
neolitsine ” 'DCH.ZD' -
norcorydine - @ - - OMe OMe
nnrdelpnrphinﬂuﬂ 3 mwwaqﬂi OH OMe -
nordicentrine 54| - ‘3 - - - - OMe OMe

ARV AP IR T

norisocdtydine
norisodomesticine  IVs7| OMe OH - - -
norlirioferrine IVsg | OMe OMe . :

nornantenine IVs9 | OMe OMe - & -

OCH,0-
OMe OH
-OCH,0-
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Alkaloids Substituent Positions
1 2 3 6 8 9 10 11
norphoebine IVgp| OMe OMe OMe - - -OCH;,0- -
norpreocoteine IVgj| OH OMe OMe - - OMe OMe -
norpurpureine IVgz| OMe OMe OMe - - OMe OMe -
nuciferine \ l\ |' ’a, | - - - -
ocokryptine .: OCH, e - - OMe OH
oconovine OMe - - OMe OH
ocopodine g1 JOUE 04 X OMe OMe OMe -
ocoteine - OMe OMe -
O-methylcassyphilline T¥gs OMe OMe - -
phoebine -0OCH;0- -
praecoxine Me - OH OMe
predicentrine OMe OMe -
preocoteine OMe OMe -
pulchine OMe - -
purpureine OMe OMe -
roemerine - = =
st (1) B4 wamwmni ove owe

ushinsunine U IVy7| -OCHpO- -

ooy 71 5 SR B 84417 HE) & B

-OCH;0- - -
xanthoplanine IVgp| OMe OMe - Me -
zenkerine IVg;| OH OMe - Me -

OMe

OMe
OMe
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Alkaloids ////A

dehydrodicentrine
dehydroocopodine
dehydroocoteine
dehydronanteine

\Y“ \\\

l's ti‘\
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V. Oxoaporphine alkaloids

The oxoaporphines represent the most highly oxidized state of the aporphine
skeleton. They are widely distributed and cooccur with aporphine alkaloids. The
numbering s_vste::u- of oxoaporphine is the same as the aporphines, beyond the perennial
1,2-dioxygenation, they exhibit a variety of oxygen substitution patterns.

Liriodenine is the i idely /UiCisibuted oxoaporphine (Cordell, 1981 ). In

Lauraceous plants, the o (0aporph Ve @om the genus Cassytha, Dehaasia,
Litsea, Lindera, \

i a

dicentrinone V3 | -OCH;0- - OMe OMe

1.2-dimethoxy- Vjy4 OMe OMe - -OCH>0-

9.10- methylenedioxy

51



-7-oxodiabenzoquinoline|

liriodenine Vs [-OCH;0- - = - -
thalicminine Vg |-OCH,O- OMe OMe OMe -
artheroline V7 |OMe OMe - OH - -
hemandenine Vg [-OCH,0- - - -OCH,0-
machigline 4 - OMe OMe -

- '// OMe OMe -
— >
oxonantenine "ONEEE OMe QHE{}. =

[\

VL Phenanthrene alkalojds
The phenanthirer

probably derived biogefieti

salts. They can, therefore

u optically inactive tertiary bases
\. =liminatior ﬂfqﬂatmw apmphme
S0 inoline alkaloids (Shamma,1972).

In Lauraceous family, phetiz
and Litsea sp.(Cook Cand_Haw
Yoo

AUt
ARIANNTT



litebamine Viy

VIL. Pavine alkaloids‘

ions m alkaloid {'hmm where

synthesis of the skeleton pfedgfed @iscovs al source(Cordell, 1981d ).

The pavine alknlmds med from family Lauraceae, Papaveraceae
ﬂﬁdm@]ﬂﬂﬂﬂe hhe ‘ ) *.;.5?-_.1 isoquin III but several

-

pavines are derived iy Gogler et al, 1983).
ri '

ﬂUﬂ?mﬂﬂi
Qﬁ']ﬁﬂﬂ‘ifumﬂﬂﬂmﬁﬂ
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Alkaloids | Substituent Positions

1 3 3 & e

caryachine vil; |- OH OMe -OCH0-
crychine Vil |- -OCH;0- -OCH;0-

O-methylcaryachine -OCH;,0-
(-)-norargemonine OH OMe
neocaryachine ‘ -OCH;0-
bisnorargemonine OMe .0 OH OMe
'\\N

caryachine N-methopergérs

Four natural d opyrrocolines have bemo 7 med from the genus

"'”’“"’*“ﬁ"ﬂ%‘?rwmw EJ']ﬂ‘i

VI Dibenzopyrrocolines



Alkaloids Substituent Positions _
2z 3 8 9 11
cryptaustoline ~ VIII; | OH OCH; OCH; OCH; H
cryptowoline ~ VIII; [ OH OCH;  -OCH,0- H

cryptowolmol  VIII3
cryptowolidine

ited i numbers and distribution. There are

‘apaveraceae and the Menispermaceae

(Robinson, 1981),

Inﬂ.'lﬁ hmm& he rf'_ o
Cassytha, Ocotea and Litsea ="~
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Alkaloids Substituent Positions
2 4
(S)-pullidine X;| OH ;
(S)-(-)-O-methylpallidine X, OMe
sebiferine Xz

sinoacutine I. ,/J . OH

14—E.' pIeT

“HugTneningns

MASRSENNINAY



oreobeiline IX7 (6" OCH3)

6-epioreobeiline  IXg (6 —=a OCH;)

AULIMININEINS
AIAINTUNAINIAE
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N-methyl-2,3,6- trimethoxy morphinandien-7-one N-oxide IX1q

X. Phenanthroquinonlizi Mhena \\\
’ﬁ.'\{&“ wroindolizidine alkaloids are basic
3 ? \\\\ . ‘the Lauraceae and Moraceae.

¥ W\

pentacyclic compounds
(Pelletier, 1970).
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antofine X3
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phyllosteminine X

two simple benzylisoquinélmes mimit #ppearito hi \ een joined togather head-to-head,
tail-to-tail by phenol o¥idagih efprogésses (Ralph'e! 4/, 1978). Aromatic substituents may
be hydroxy, methoxy or'methylenta: 1#‘ 8¢ ay be of the diphenyl or diphenyl
! fg’; , s =

l&'..::u:lt.“‘ CO

ether type and a given comj one or more of each of these linkages. A

typical bisbenzylisoquinoline <ontdixs e

ni];mgen atoms are L'_.j.;;ﬁ;;};'.;;;;n:—;.‘.—’.;1.:;:;;—:.'..'.:.:;:;;. #
\7 AT
-

ric centers, but sometime one or both

&0



Alkaloids Substituent Positions

1 1l 12 12
norrodiasime X1 H(Me) Me(H) OMe OH
XIy Me H OMe OH
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XIL Pyridine
In the Lauraceuos plant pyridine alkaloids were found in the genus Aniba and

Sauraria (Ralph, Bick and Sinchai, 1978).

ﬂ‘lJEJ’J‘VIEWIiWEI"Iﬂ‘i
’QW']E\]\‘Iﬂ‘mJlI 1BNIAY

H OMe



actinidine  XIly.

XIIL Sedamine alkaloids o
Pleurospermine s of sedaming fype which is considered to be derived
from condensation of o™ gy 0 i

lysine.(Johns ef al., 1968 /Z/{/ é’ 7 x as found only in Cryptocarya sp.

phyllostone ™ X1

¢

AUEINYNINYINT
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XIV. Cryptopleurospermines

Cryptopleurospermine 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. It was also found in C. pleurosperma (Ralph et al., 1978).

y'—

Scoulerine is © e first protoherberme alkaloid isolated from Lauraceous plants,

i ’Wﬁw':ﬂmm
ATES YT

Berberidaceae, Lauraceae and Menispermaceae (Cordell, 1981f).

uted, of the isoquinoline
fatly the Annonaceae,




scoulerme XV

XVL Indole alkaloids «
amine tryptamine ang
Necrandra (Ralph et a

indole nucleus are the biogenic

~isolated from the genus Persea and

Serotonin (5-hyc

B-carboline fijleus fCallj from tryptamine(Hesse, 1981). In
Lauraceous plants, 6- pmthyl—ﬂ methyl 34-tetm}:ryd.m f—carboline was isolated

R ”‘C’“’Wﬁﬁffﬂw BN

1 N-methyl-1,2,3 *-tetrahydm carbohne

QWWMﬂiﬂJNWTJVIEHGEI

“C .
N
H

&7



ypaiing a \ mine, were isolated in Persea sp.
o \ ;‘. LY
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Biosynthesis of aporphine alkaloids

The biogenetic pathway leading to isoquinoline alkaloids are derived from
tyrosine. Tyrosine is first elaborated to a suitable hydroxylated phenethylamine which is
then combined with a second building block. The second building block can vary widely
to give various types of isoquinolines. The biosynthesis of isoquinoline alkaloids is

conveniently treated in two parts, starting with the generation of benzylisoquinolines and

then elahornting to more co uu;; " 3 31 #/)Staunton, 19?9].

In vitro, all thesg G

enily can operate. The proven or probable
\e.isoquintoline. alkaloids is shown in scheme I
(Shamma,1972) . The Lifgea€ut t€lationships of the major alkaloid groups derived from

a tetrahydrobenzylisoquiné F Litrans ﬂiEl-Il"ﬂ2('('.-‘4:!“:‘1&1, 1981a).
Benzylisoquiolifle flerivd o \\

o two \- ile of L-tyrosine. They occupy a

biogenetic loci for the

paramount position in alkllo chesist eV act as in vivo precursors to so many

of the other naturally occusfin '.f-'_;-'»-u iculine is regarded as the key intermediate

in the biosynthesis of the alk algidsbased of hie. benzylisoquinoline nucleus and also was

ﬂ]ﬂ prﬂcu[m {]f !-.’.r 1G5 SHUCH a5 bokime, 1s000iame il ] Dcapn_i:ﬂﬂ {Shamma_’ 19?2 }+
\ » A

The example of the f . paye somiferum Linn. is shown in

Scheme 2 (Goodwin a1d Mercer, 1983).

‘o Q/

T’h%uﬂ{g mﬂsnm’]fﬂiolwﬂes of L-tyrosine into
two s of DOPA. One mofecule of DOPA is converted@iito dopamine (B) whilst
o) U 1 1) Fo) s e i
with, elimination of water and carbondioxide, in a Mannich-type reaction to yield a

molecule of norlaudanosine (D) O-and N-methylation(E) then lead to (-)-reticuline
(Goodwin and Mercer, 1983).
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Figure 2 The biogenetic relationships of the major alkaloid groups derived from a

tetrahydroisoquinoline precursor
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The discussion on the biogenetic synthesis of the aporphine alkaloids has raised
a number of points concerning the biogenesis of this group. Depending on the orientation
of phenolic and methoxy groups, any of at least five routes might be envisaged as being in
operation from benzylisoquinoline precursor as shown in Scheme 3 (Cordell, 198 la).

Benzylisoquinoline

Route I - proaporphir
Route IT - neoproaporpliine ~» -aporphi
Route III - morphinandiengne _..:. |
Route IV — directly coupled e
Route V —  direct coupling 6

Y

Scheme 3 Biﬂgene -
e “’ﬁ"’d{ﬁ%ﬁ A S R

From%theme 4, apmphms alkaloids lackmg an uxygm.albmm in ring D are

MG E UL A
dehydrati wnh rearrangement to the aromatic compound (Barton ef al, 1967).

phine —  aporphine
tinol - aporphine



74

i _ ;
Scheme 4 Reaction of b Lﬁ  to aporphine
T

Battersby #1i OW 1at (+)—nﬁmtalin=, the compound
was the precursor of - jsa Papidver orientale Linn. through the
intermediacy of the pmgporp]:me nnmtnla'one and orientalinol, as shown in scheme 5

R lﬁumwmw BN
QW']a\iﬂ‘iﬂJﬂliﬂT}ﬂmﬂﬂ



> formation of corydine and glaucine

icentra }mt -:,.,;
i Dic eximia | ., ..‘- {

protosinomenine were effective
precursors. 4'- D-mﬂhy)ilmhudanumhne. EJ convertec mm norprotosinomenine, which

oliin ﬂﬁﬂsbywayufthemo

A o emeﬁ{ amma,l??Z Cordell, 1981) .

ammnimummmaﬂ

ine and orientaline were not
]
precursors, while 4'- i
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(+)}-Dicentring R+R=Me

Scheme 6 Biosynthesis of corydine, dicentrine and glaucine in
Dicentra eximia ( Kerr.) Torr.
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Route III: Benzylisoquinoline—» morphinandienone— neoproaporphine — aporphine

In 1965, Barton and Battersby described the pathway which is open to
morphinandienones such as O-methylflavinantine, namely their ability to rearrange to
aporphine derivatives as shown in scheme 7. These are in vitro interconversions; their
importance in the in vivo biosynthesis of aporphine remains to be demonstrated (Cordell,
1981c) .

Glaucine

Sche
j
¢

AUEINYNINYINT
RN TAUNIINGIAE



Route IV: Directly coupled 3a-substituted quinol — aporphine

It is very difficult in some instance to say what the probable machanism is unless
variously methylated benzylisoquinoline precursors are used. For example, N-methyl
labeled (+)-reticuline was a precursor of bulbocapnine in Corydalis cava Schweigg et
Korte{Fumariaceae) (Cordell, 1981a).

;
AULINENTNEINS
RIAATAUNM TN



Route V: Direct coupling of radicals — aporphine

In 1962, Frank and co-workers reported the first in vifro synthesis of an
quaternary aporphine by phenolic oxidative coupling using quaternary salt. Treatment of
N-methyllaudanosoline methiodide with aqueous ferric choride gave a good yield of a
tetrahydrobenzylisoquinoline N-metho salt ( Shamma and Guinaudeau, 1984).

H-""M.
\“Mu

N-methy

Scheme 9 in vitro svihegis of i@ \a u_\'... N-metho salt
; . W &= \ :

Direct phenolic couplng blain the genesis of several 1,2,10,11 as
well as 1,2,9,10 tetrasubstitut [gie phin not rationalize for us, however,the
existence of other ;f"***' tas those boating a sing!s xygenated function in the D-
ring, or those devoid o '“ KYge nms: 1‘5 | Guinaudeau, 1984) .

AULINENINYINT
ARIANTAUNIINGIAE

79



B0

Pharmacology of aporphine alkaloids

The aporphine alkaloids display a wide range of pharmacological activities.

1,2-Methylenedios
doses cause strychnin-lik

blood pressure, but higher
e salt has a curare-like action .

Isothebaine in cle tone i gabbits and also amplified uterine
contractions in the rat. Ogfie clude decreased motor activity and

analgesia(mice), and an anti

2 and inhibited respiration in cats and

had antitussive effects, ogf duration.In rats and cats a
potentially useful hyp 'I M iue/kg doses.

mmum{.:l:: ul m Laurotetafiifie (IV3 ;i are reported to increase the
ol ok SN N G B s e

narcosis in annmls, and with larger dose convulsions .




Corydine (IV]1) has central nervous system depressant and hypotensive activity

and blocks transmission of nerve impulses. The corresponding 11-demethyl derivative,

corytuberine, accelerates and stimulates secretions.

Bulbocarpnine (IVg) antagonizes the effects of apomorphine and amphetamine,

Apumnrrphi:ne;a ‘ \\\&\- s been quite well studied. Ithas

hypotensive activity and 1s : \\ rapid emesis after ingestion of
: f view is its stimulation of
dopaminergic system in gts #nd mics. and conseqtie ,_its potential anti-Parkinsonism
activity. Also of interest flialiugap decreass serum prolactin levels .

Isoboldine (IV2g) ;;"'}LL, mhibitor (Cordell, 1981a) and some

al Pa -::.;;:::.';,.;'—.;:
antifungal activity ( ¥ tal 1997 5

/]
Laurifoline cg_}pda has some hygn}tenswe activity, while corytuberine (IVy3)

accelerates respﬂ;% d}%% (‘% %% i.
PR TR D

sedative, atm, and antiparasitic action, and also increases the secretions of the liver and
salivary glands (Shamma, 1972).

B1



(S)-boldine(IV5) and (R)-apomorphine have interesting properties as Ca’"

entry blockers (through the benzothiazepine receptor site in the Ca’* channel) and at
alphal-adenoreceptors (Ivorra et al, 1993a).

Boldine(IVs) and glaucine(IV30) behave as specific calcium entry blockers

without affecting the contractile madh i ** levels as apomorphine
does (Ivorra et al, 1993b) .

Bulbocapnine 20]' and stepholidine acted as

scavengers of hydroxyl rg ation by Fe** -EDTA + Hy0,.
On the contrary, laug
tetrahydroberberine incregged

generation of superoxide ‘l

protopapaverine, anonaine and

dation by a mechanism related to
.\\ al, 1993).

Thalicarpine was Knowig a5 1 timio ibiting alkaloid (Venditti et al, 1967).

d-Dicentring @S] 01 rabbit platelets induced by

adenosine diphosphate, Eﬂa erl ar 3¢ acid, g:ibited the high potassium and
norepinephrine-induced cgntraction of ratythoracic aorta and prolonged the action

T DL T -

hypotensive actiofi) through alpha-1- n‘dmuremptor blockade and doses it did not

o Y S SNy

1992).

Oxophoebine and liriodenine showed selective toxicity against DNA repair and

recombination deficient mutants of the yeast Saccharomyces cerevisiae ( Harrigan et al,
1994).
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