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Abstract = This review gives a survey of the most important
papers on the isolation and chemistry of alkaloids (i.e. the
tropolone alkaloids, their precursors, and the minor alkaloids)
from plants of the subfamily Wurmbaeoideae, and of those of

the blosyntheais of these compounds,

INTRODUCTION

1-10 ¢opm

The tropelone alkaloids from plants of the subfamily Wurmbaeoideae
an independent group of compounds, They arise from the phenethyltetrahydro-
isoguinoline precursor - autumnaline {XVa). For a long time, the only known
representative of this group was colchicine {Ia) which was isolated from the
plant Colchicum autumnale ., Thia group of alkaloids elsoc includes intermediary
products (XV-XIX), leading to the formation of colchicine alkaloida with
tropelone ring, and the side-products (XX-XXIX) (minor alkaloids) of this

biosynthesis, The Colchicum alkaloids occur only in the plants of the sub-family

Vurmbagoideae (Family Liliaceae)?’’? (Table A) and in Kroysigia multiflors
R Y Y LY Y VL VLV VL
Reichb.lj’lu whose definite classification to this sub-family has not been

carried out as yet.
The colchicine alkamloids are highly toxie, in animal cell they inhibit cellular
division in the metaphase (stathmokinetic or mitotic effect), and in plants

they bring about polyploidy.z'lo

The alkalcids of the Wurmbaeoideae plants are usually classified as follows:

I. Alkaloids with tropolone ring and their important derivatives

(1) Neutral and phenolic compounds (I, III, IV, V)
Table B
(2) Dasic compounds (II}
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{3) Compounds without aminoc group or with keto group at 07-poaition
(4) Compounds obteined by conversion of alkaloids with tropolone ring
{(a) Lumiderivatives (VI and VII) of the compounds given sub {1} and {2)
and lumicolchicone (VIII)
{v} 10,11-0xy-10,12a-cyclo=-10,ll-secocolchicine (IX)
(c)}) 10,12a-Oxycolchicine (X)
(d) Colchicide (XI)
{e) Colchinole and its methylether (XII)
{(f) Colchicinic acid (Allocolchiceine) (XIITa) and its methyl ester
{Allccolchicine) {XIITIDb)

(2) Colchinale (XIV)

1¥, Alkeloids without tropolone ring (Tables C - H)
(1) Phenethyltetrahydroiscquinoline bases (XV)
(2) Androoymbine alkaloids (XVI)

(3) Dihydro« and tetrahydroandrocymbine Homopromorphinane

alkaloids (XVII - XIX) group

{(4) Homoproaporphine alkaloids {XX - XXVIIT)

{5) Homoaporphine alkalcids {XXIX)

(6) Alkaloids without tropolone ring whose constitution is still unknown

(7) Benzylitetrahydroisogquinoline - Isocorydine {XXX)

THE ISOLATION AND THE STRUCTURES OF ALKAI.OIDS WITH TROPOLONE RING

AND OF SOME OF THEIR DERIVATIVES

Pelletier and Caventou (1820) were the first research workers in this field,

They investigated the corms of Colchicum plants contrary to Geilger (1833),
PSS

Oberiin {1857), Zeisel (1883), Houdé (1884), and Merck (1916) whe studied the

1.“7’16)

Colochicum seeds {Summarizingly In the latter, the major alkaloid was

15416 ipat it was

colchicine, Therefore, for more than 60 years, it was assumed
the only toxic compound contained therein, During the following years, by
application of new separation methods, ca. 100 alkaloids (Tables B - H) were
detected in the seeds, corms, flowers, and leaves of the Wurmbagoideae. Recently,
two new alkaloids were isolated from Colchicum latifolium, namely colchiciline
(Ij) with a hydroxyl group at Cg-position in trans-configuration to the amidic

group at 07, and 10,1l-0xy~10,l12a-cyclo-10,11-secocolchicine (Ix).17’18
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Table A, Genera of the sub-family vurmbaeoideaelz and their groups of alkaloids
AN NN NN
Alkaloids
with tropolone ring without
Family: Liliaceae {(Table B) tropolone ring
Subfamily: !35522%23532& phenolic and basic (Tnbles ¢ - H)
neutral
Trive: Glorioscae
Genus: Gloriosa -+ - ++
Littonia -+ - ++
Sandersonia ++ - +4
Iphigenieae
IS NS
Iphigenia ++ - ++
Camptorrhiza + - P
Ornithoglossum ++ - 4
Baeometreae
e N i
Baeometra + - .
Colchiceae
PSS
Colchicum +++ ++ Oor - 4+ O -
Merendera ++ +4 Or - + or -
Androcymbiun + + s
Kreyaﬁéia multiflora ++ + +++
Neodregeae
AN
Dipidax s
Neodregea ? ? ?
Wurmbaeae
BT AV VW VL VL VY
Wurmbaea
Anguillaria + + ?

C. autumnale gave the new alkaloids colchifoline (IVa) and 2~demethylecolchi=-
IS SIS
foline (IVb) which have a radical of glycolic acid instead of an acetyl group
on the nitrogen.l9-21 The leaves of this plant yielded cornigerine (Ib) which
up till now has been isolated only from C. cornigerum growing on the Sinai
PN SN,
peninsula.az'z3 It is of interest that, in fresh leaves and flowers of Colchicum
L e e a P VoV v
autumnale and C, speciosum, 2- and 3-demethylderivatives of colchicine cannot
B Y Y Y Y R A e aa e e e atal
be detected.lg

The alkaloids with tropolone ring (Table B) differ only by their substituents on
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Table B, Constitution of tropolone alkaloids of the subfamily Wurmbaeoideae

rR3o H /R“
-—N
R2O Ngs
r'O
Q
REO
Substituents
Alkaloids RJ' R2 Rj R‘,"" Rr3 36
I
Colchicine (Ia) CH, CH, cﬂ3 H  COCH, CH,
Cornigerine {(Ib) ~CH, - CH, H  COCH, CH,
j=Deme thylcolohicine {Ic) {Alkaloid C) cu3 CH3 H H COCH3 CH3
2~Demethylcolchicine (Id) (Alkaloid El) cn3 H CH3 H cocnj CH3
Colchicoside {Ie) CH3 CH, Glucose H cocn3 CH,
Colchiceine (If) CHy  CHy CH,4 H o COCHg H
Cornigereine (Ig) -CHE- CH3 H COCH3 H
3-Demethylcolehiceine (Ih) CH3 CH3 H H COCH3 H
2-Demethylcolchiceine (Ii) CH., H CH, H COCH, H
Colchiciline (Alkaloid €G-12 7) (Ij)® CHgy CH, CH, H COCH, CH,
N-Deacetyl-N-formyleolchicine (Ik) CH3 CH3 CH3 B CHO CH3
3-Demethyl«N-deacetyl=N=-formylcolchicine
(r 1) CHy  CHy H H CHO cH,
2-Demethyl~N=deacetyl=-N=-formylcolchicine
(Im) cil, H CHgy H CHO cn3
N-Deacetyl-N-formylcolchiceine (In) CH3 CH3 CH3 B CHO H
I
N-Deacetylcolchicine (11a) CH:1 CH3 CH3 H H CH3
N-Deacetylocolchiceine (IIb) CH3 CH3 CH3 H H H
N-Deacetyl-3-demethylcolchicine {Ilc) CH3 CH, H H H CH3
N-Deacetyl-2-demethylcoichicine (IId) CH, H cH; H H CH,
N-Deacetyl-2,3-demethylcolichicine (IXe) CH, H H H H CH,
N-Deacetyl-N-methylcolchicine (Deme-
coleine, Colcemide, Colchamine). (IIf) CH; CH; CHy H CH, CH,
N-Deacetyl-3~demethyl-N-methylcolchicine
{alkaloeid CC-7) (I1g) CH, CH, E H CH, CH3
N-De¢acetyl~2-demethyl-N-methylcolchicine
{Alkaloid S) (IIh) CH, H CH; H CH, CH,
Demecclceine (IIi) CH3 CH3 CH, H CH, H
N-Deacetyl-N-dimethylcolchicine (IXj3) CH3 CI-I3 CH3 CH3 Cﬂj Cﬂj
Speciosine (ITk)*3 CHy CH; CH, b CH CH,
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N-Methylecolchicine (N-acetyldemeccleine)

HETEROCYCLES, Vol

15, No 2,

(I11a) CH, CH, CH, CH, COCH, CH,
¥-Mathyl-N-deacetyl-N-formyleclchicine
(N-formyldemecolcine) {IIID) CHj CH3 CH3 CH CHO CH3
Iv
Colchifeline [(IVa) CH, 0113 CH, H COCH,OH CH,
2=Demethylcolchifoline (IVb) 033 H CH3 H COCH20H CH3
v
Thiocolchicine (V) CH; CH, CHy H  COCH, c
8} §-Hydroxycolohicine b} 2+-Hydroxybenzyl

€} Methylthiogroup instead of methoxyl group

the aromatic ring A, on the ring B, and on the amino group of this ring, and on

the tropolone ring C,
24

In 1924, Windaus assigned a phenanthrene skeleton with oxo-methoxymethylene

substituents on ring C to colchicine. Cook et a1.25 and, a short time later,

Dewar26 assigned to it the correct structure with the seven-membered tropolone

ring C. In 1955, the position of the substituents on this ring C was correctedz?

and this new colchicine structure was confirmed by X-ray analysis,

28

Margulis

29

as well as Lessinger and Margulis3o studied the conformation of colchicine and

isocolchicine by X-ray crystallography. Silverton

colchiceine (If).

31

—_— —_— —_—
o o — OH *+— OMe
OMe OH (o} o}

Ia 1t
Scheme 1

Ite

Ina

elucidated the structure of

-The methoxyl group of the tropolone ring can be easily saponified with dilute

acids or sodium hydroxide to give colchiceine (If). Its further saponification

affords trimethylcolchicinic acid (= correctly deacetylcolchiceine (IIb}),

Colchiceine is a mixture of colchiceine (If) and isccolohiceine (Iff), Methylation

with diazomethane yields colchicine (JIa)} and isomeric isocolchicine (Iaa)} 32

(Scheme 1), The methoxyl group can be replaced by the amino group to give the

already known eolchioeinamides,Bg’jk or by the thio groups (SH or SCHS) (V).jh'35
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This methoxyl group of the tropolone ring can be removed by the action of
hydrogen with acetone-deactivated Raney nickel to give colchicide (XI).36
Grew937 converted colchicine into the aa-, /3—, and El-lumiderivativaa. The /3-
(VI) and the JI- (VII) lumiderivatives were found in all the parts of the
Vurmbaaoideae.ls’ge These two lumiderivatives were prepared from the majority of
the isolated tropolone aa.ll';o..'l.oids.39“!'3 Maas spectrometry has revealed that

o -lumicolchicine is a dimer which on thermic reaction is converted into /G-lumi-

colchicine and then, through the effect of saunlight into Emdumicolchicina. The
by

last two derivatives are stereoiscmers on the rings C and D,

H
Me NHCOMe
MeO H
H
Lﬁr}ao
oM oM
v i i1 ¢ virz Orte

From the corms of Gloriosa auperba, Canonica et &11.“1 have isclated ﬁ3-1umi-
colchicone (VIII) with a keto group instead of an acetamido group at the
c7-p051tion.

Zeisel and Friedrichhh prepared 10,l2a-oxycolchicine (X}, This substance is
readily obtained from colchicine by treatment with chromium tricxide in acetic

hs-h7

acid, Preparative experiments and physical methods have shown that on

boiling with acids, this substance is converted into colchiceine (If),

X OMe
By treatment with potassium hypo:l.t:u:ﬁ.deﬂ‘B or hydrogen peroxide in alkaline

medium27

the seven-membered tropolone ring of colchiceine (If)} can be rearranged
into colchinole (XII) with a benzene ring C, On treatment with sodium methanclate,
colchicine {Ia) is converted into colchicinic meid (= allocolchiceine) {XIIIa)

or its methylester (= allocolchicine) (XITIIb) in ca., 100% yield.hg-sl This
reaction is often used to study the constitution and biosynthesis of alkaloids

with tropolone ring. Sadykov et al, found allocolchicine and allocolchiceine

derivatives in plant matarial.52
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~—0OH

} ~CHO
o OR COOR

R = il or Me
XI XII XIIX XIv

While carrying out the racemization of colchicine and thiocolchicine with acetic
acid anhydride, Bladé-Font prepared a new series of colchicine derivativ9553'5u

(Scheme 2).

Me0 H / N
MeO B {
H
Aczo
MeO 0 73%
e //’

0 (2]-Colchine

e e
{(75%) | AlO; 9 H
|-1-Colchicine 1 W N,COMe / NHCOMe
Vo H

F\
“‘\-2

M Acd = Minerai Acid

OMe

2
NC
N 1

¢ L

/\ N-COOH, @”he; Bry Scheme 2
150 %
5 .

OMe

Racemization of colchicine with the Schiff-base afforded racemic N-deacetyl-
colchiceine, 7~oxo~deacetamidocolchicine, and 7-0x0—deacetamiddisocolchieine.55
Biotransformation of colchicine carried out with microsomal fractions of animal
liver gave colchinale (XIV).56’57

58 elucidated the conatitution of the alkaloid speciosine (IIk)

Battersby et al,
which was isclated from ¢, speciosum by Kiselev.59 On heating, this alkaloid was
converted into demecolcine (colchamine) (IIf).60 Capraroc and Brossi described
a simple conversion of colchicine into demecolcine.61 The French author362 re-

ported the isolation of & tropolome alkaloid with glucose on the ring A (Ie) and

an alkaloid containing & sulphur atom on the ring C. There was also prepared
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colchicine with various substituents at Ch--position63 and, with the help of
64

microorganisms, l-demethylcolchicine which has not been found in nature as yet,
Hufford et al.65 screened a number of microorganisms for their ability to bio-
transform colchicine, and Streptomyces spectabilis and S, griseus were chosen
for preparative scale fermentation, Both organisms produced 02 and 03 demethyl~
colchicine,

Corrodi and Hardegger studied the stersochemistry of the acetamido group of
oolchicine.66’67 They isolated N-acetyl-=Leglutamic acid after exhaustive 0zo-
nization of colchicine, Several authors studied this problem by optical rotatoery

68,69

dispersion and circular dichroism, Colchicine and its natural derivatives

1H—-NMR measurements have shown that the amido

70

have the/é:configuration. The
group of the colchicine compounds is in equatorial position,
During the past three decades, the newly isolated alkaloids were jdentified by

polarography, ultraviclet, infrared, mass spectra, 1H— and, le—NMR data, and
- 1

photophysiocal processes.ul'65’7l 80,16

In 1959 and in the following years, colchicine and some of 1ts derivatives were

synthesized by Eschenmoser et al.Bl in Switzerland, Tammelen et a1,82 and

84

Woodward et al,S? in the USA, by Nakamura et al,, " by Kotani et al,5> and by

87

Kato et a1.86 in Japan, and by Martel et al. in France, Scott et al.as synthe-

sized colchicine on the basis of the biogenetic theory postulating that the
rings A and C are coupled by phenolic oxidation., Evans et al, synthesized
colchicine by application of new alternatives to oxidative phenclic coupling.89
Wallace published the synthetic approaches to morphine and c¢colchicine alkaloid
g0

analogs,

II, Alkaloids without tropolone ring

These substances form other groups of alkaloids of the plants of the sub-family
Wurmbaeoideae, Androcymbine (XVIa), melanthioidine (XVe), colchicine (Ia), and
demecolcine (IIf) were isolated from the leaves of the South African plant
Androcymbiumn mela.nthioides.gl The structures of androcymbine and meianthioidine
wore elucidated in the years between 1962 and 1968, The Tables C to G show the
other isclated alkaloids without tropolone ring., All of them can be derived9lb
from phenethyltetrahydroisoquinoline - autumnaline (XVa) - on the basis of the
phenolic ortho-para or para-para oxldative coupling in the same way as in the

92,93

Papaver alkaloids, which are derived from benzyltetrahydroisoquinoline,
AN
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The isclation of this new group of alkaloids has revealed how the whole group
of colchicine alkaloids with tropolone ring arises, There are, however, not yet
known the biological effects of any of the alkaloids of these groups of pre-

cursors or minor alkaloids since they are present in the plants only in traces,

{1) Phenethyltetrahydroisoquinoline bases {XV)

Melanthioidine (XVc) was the first isclated representative of this group.9l Its

molecular weight showed it to be a dimer.gh'95 1

B-NMR Spectroscopy revealed
symmetry of the molecule and therefore overlapping of the signals of the protons
of its two halves, Reduction with sodium in liquid ammonia gave four deri-

95,96

vatives which were identified as phenethyltetrahydroisoquinoline derivatives.

Table C, (1) Phenethyltetrahydroisoquinoline bases

XVa

OMe HG, OMe

OH Xxvd

XVa S-(+)-Autumnaline (opt. antipode  XVc /5:(-)-Melanthioidine91'94'96'107

= Alkaloid CC-22)1“:58;102~107
o 105

XVd Jolantinine”7?98
XVb Base m.p., 222
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Table D, (2) Homopremorphinane bases (XVI)

O
MeO
xvIa RY=RI=Me; R%=H ;;;(-)-Androcymbine9l’1°3'103'112-115-115vlz“'129
xvib RYzR?=R=Me ’g:(-)-O-Methylandrocymbine102'109’110’127b
xvic RY=H; R%:R7:Me ,S-(-)-Collutine (= Alkaloid L-y)+13
xvid RI-R*=RI=Me _R-(+)-Krokifiorine (= Alkaloid k-2)8
xvie RI:RPMe; R _Re(+)-Alkaloids CC-3a and CC-10 102,103
xvir R'=Me; RZsRI=cH, _B=(+)-Alkaloid CC-20 102,103
xvig RlsMe; R%4R7=cH, S-(-)-Alkaloia aM-3 1102112
Table E., (3) Dihydro- and tetrahydrohomopromorphinane bases (XVII-XIX)
MeQ.
N-Me
MeO

MeO

14 117-122

XVII ’5;(—)-Szovitsidinel XVIIIa (-)-Kreysiginine

(= Alkaloid 0GG-27)t1l

oy
XVIIIb R-(+)-Alkaloid CC-21 102,103,109

XVITIe (+)-Floramultinine ?117

x1xe Rl-n"zm; R?zMe; m3=0H _Bo(+)-Alkaloid cC-3p 102,103

x1xo  RY+R%=CH,; r3-n; rY=om R-(+)4Alkaloid cC-2 102,103,125
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95

Battersby et al, used Ullman'’s double reaction to synthesize melanthioidine

from the phenolic bromophenethyltetrahydroiscquinoline compound. Consequently,

the alkalojd is a bisphenethyltetrahydroisoquinoline base,

Jolantinine is another dimer alkaloid of this group.97’98

99-101

Kametani ot al, used Ullman'’s double reaction to synthesize some other

derivatives in addition to welanthicidine and they decomposed racemic melan-

thioidine into its antipodes, Kametani's school alaso astudied the enzymatic

phenolic oxidation of this series of compounds.loo

14,58 102

Battersby and §antav§ et al, isclated the phenethyltetrahydroisoquinoline

alkaloid autumnaline (= alkaloid CC-22) (XVa). The synthesis and the physico-

chemical properties of this base and of its homologues were studied by

14,58,95,103,104 105,106 107

Battersby, Kametnn1,99 Brossi, and by DeaAngelis,

Types (2) and (3) of the homopromorphinane group

There have been isclated 13 homopromorphinane alkaloids, They differ in the
number of double bonds in the ring C, in the presence or absence of the methoxyl
group of this ring, and in the substituents of the ring A, This group is sub-

divided into two subgroups:
The substances of the androcymbine group (XVI)

The constitution of androcymbine (XVIa) (Table D), which resembles that of the

103,108~112

promorphinane alkalold salutaridine, was elucidated by classical

degradation (Scheme 3), spectroacopic and other physico-chemical methods.ll2

The substances of the dihydro- and tetrahydroandrocymbine group (XVII-XIX)

The first representative of this group is kreysiginine (XVIIIa} (Table E) which

has an oxygen bridge between the rings A and C, Its constitution and the absoclute

109,117-121 1y o 4.

configuration were elucidated by X-ray and 1HuNMR analyasis,
hydre=- and the tetrahydrohomopromorphinane alkaloids were converted103 into
bases of the androcymbine type by Jones’s oxidation, The absolutefé:configu-

ration of kreysiginine at C. is identical with that of endrocymbine {XVIa)},
¥

7
szovitsidine (XVII), and colchicine alkaloids with tropolone ring.

The alkaloidf of this group are a twin group of promorphinane and morphinane
alkaloid392’93 with the difference that the homopromorphinane alkaloids have
an additional CHz-group in the ring B.

115,116,127

Kametani et al. studied the biogenetical synthesis of andrccymbine
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HLO No + NH3
H§U '

OCH,
XVib
H{0 Ne
-
W&p NHJ
OCHy
KMn O,
*
No OH

H H.CO -
H]COQ coo ]C 09 N - CH]
(8} COOH HLO H
H H ox: datron

HLO HOH

xvilla xvi

Scheme 3

and of some of its derivatives, Photolysis of 1-{2-bromo-4-hydroxy-3,5-dimethoxy-
phenethyl)-1,2,3,4-tetrahydro~?«hydroxy~6-methoxy-2-methylisoquinoline in the
presence of sodium todide gave racemic androcymbine (XVIa). When photolysis was

carried out without sodium iodide, it afforded rac. multifloramine (XXIXc),l??

(4) Homoproaporphine alkaloids (XX-XXVIII)

This group comprises several types of compounds (Table F). They.differ in the
number of double bonds in the ring D and consequently in the ultraviolet,
infrared, and 1H-NMR spectroscopic properties, When there is a keto group at
the 012 or 013 atom of the ring D, it may form a cyclic half-acetal bridge with
a phenolic group at Cl‘ The half-acetal hydroxyl can be free or etherified with
a methyl group. Moreover, the double bond in the ring D can be in the 233- or
the Esesz-eonfiguration to the hydrogen at c6a‘ The proaporphine alkaloids have

92,93 The mass spectra of all the proaporphine and homopro=

109,126

similar properties,

aporphine alkaloids exhibit
161

the characteristic peamks M-1* (100%) and
M43,
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Table F.
MeQ

{4) Homoproaporphine bases (XX-XXVIII)
Me O

B N-Me

MeC HO

R

O
OMe

XXa R=H Kreysiginone (Diencne I, m.p.
194° and Dienone II
202° 104,119,122-12&c

XXt R=OMe S~{+)~l-Hydroxy=-l2-methoxy-

A~ 105

OMe

XXI Dihydrokreysiginone

142
m, p.

,176

kreysiginone

R'o
RZO O N-Me
H
O

R'=Me; R®=H 6aR,8aS~(+)-Bulbo=
ST AT

codineluh (= (+)=Jolanta-
Alkaloid K-8)126s145

N-Me

HO
H

XXIIa XX1IT RizMe; R%=zH ’B:(+)-Trigaminel

mine

XXITb RY=R%zMe _R={+)-Krokifiorinone

!
(= Alkaloid k-16)1%6

(= Untaline iii,130

Strumozine)

1hy

XXITe Jeolantine

Jolantaminemethohydroxide

111,148

XXIId Alkaleid OGG~3 ?

rlo

H 11
!
QH
xxtva Rl=H; R?°znd=Me  R-(+)-KesselringinelJ°:131
0
xxIvb RY=rR%2H; RI=Me _S-(-)-Kesselridine (= Alkaloid K-10)7%
xx3ive RY=RZ=RrI=Me _B-(+)-Regeline (= Alkaloia K-15)157
xx1va R1-R3=Me; R®=H  R-(+)-Regelaminol2€s15%
~ 111,155
S=(-)~Alkaloid G-2 !
Faal
xxIve RY=RI=H; R%:Me _R-(+)-Luteine (= Alkaloid L-1)156

— 1517 —
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MeO \

MeO

O

OH

XXV Regelimome (= Alkaloid K-14)237

MeO

HO

o) o)

XXVII (+)=-Jolantimine {= Luteinone

MeQ

MeO

H
HO

XXVI (+)-Luteicine {= Alkaloid L-3)

)98, 145

N-Me

158

XXVIII (-)-Luteidine (= Alkaloid
L_2)811351135b

Table G. (5) Homoaporphine alkaloida (XXIX)

xxIxa RYR3=R*zR5:Me; R?-H R-(~)-Kreysigine (= Alkaloid CC-1)¥1102,117
~n 123,124,127¢,1544
1 .3 .5 2 _4

XXIXb R =R =R”=Me; R“=R =H ’E:(-)—Floramultine {optical antipode,g:(+)-ne-
ohuaninea(+)-Merenderine)lu’l 2,117,118,
122,123,130-132,159

xxIxc RYar3-R%zMe; R2R3.H /5:(-)-Multifloraminelh'los’122-12“’129

XxIxa R*aR?=RYzR%zMe; RI.H ,g:(+)-5zovitaaminel33

xxIXe RYzR*-r5:Me; RZ=RI:K _R-(-)-Alkaloid cC-24 102,103

xxxxf R ar3=H; RP=R"=RSzMe Szovitsininelt?

xX1Xe RYsRZ=rI=R¥=R%=Me gi:(-)-O-Methylkreysigin3161
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(5) Homoaporphine alkaloids (XXIX)

Kreysigia multifiorall? gave three alkaloids ((-)-kreyaigine (XXIXa), (-}-flora-
multine (XXIXb), and O-methylkreysigine (XXIXg)}), whereas Colchicum cornigerum102
the two alkaleoids (alkaloids CC-1 (XXIXa} and CC-24 (XXIXe)) which belong to

this group of compounds (Table G}, The alkaloid bechuanine (optical antipode of
floramultine) was iaolatedlBo from Iphigenia bechuanica, the alkalocid merenderine

131,132 1o alkaloid szovitsamine (xxIxd)?3 from

from Merendera raddeana,
Pt e T e N N N N Y Y s )

Colchicum szovitsii, and the alkaloid isocorydine (XXX) from Cametorrhiza

Pata ety V VL Vb P P P P L Y V. V)

atrumosa.130 Isccorydine was derived from the benzyltetrahydroiscquinoline

Pata a¥at P v N

compound reticuline like the other alkaloids of the family Papaveraceae.92’93

Pt e e PV W W T ¥ V)
These alkaloids can be converted into O-methylkreyvsigine (XXIXg) by methylation
with diazomethane, It was found that on isolation or crystallization the alkaloids

without tropclone ring are very easily racemized.

MeC. l
Me(O . “Me
XXX

3o
MeO
For the homoaporphine alkaloida see also papers}k'lo5'123'12u’128'129'138-1a3’176

Table H, Unclassified alkaloids without tropolone ring

Floramultininell? Alkaloid X-1 163
Alkaloid o 162 Alkaloid CL-1 164

111 164
Alkaloid AM-4 Alkaloid CL-2
Alkaloid G-1 133 Alkaloid G-4 *33

Crociflorine (Alkaloid K-2)

Regelinine (Alkaloid K-6)

8,134-137

Regelidine (Alkaloid K-=7)
Crociflorinine (Alkaloid K-9)
Crocif'loridine (Alkaloid K-11)
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III. The biosynthesis of alkaloids with and without tropeolone ring

165,166

Battersby et al,, Leeate et al.,167 Hill and Uru:-a.u,168 and also TrozYan

et 31.1'69

studied the biesynthesis of colchicine alkaloids and its minor deri=-
vatives by using labeled phenylalanine, tyresine, cinnamic acid, methionine, and
acetic acid, According te them the ring A and the carbon atoms 3, 6, 7 and 12

of colchicine {Ia) originate from phenylalanine (or tyrosine) and cinnamic acid,
Radicactive acetic acid participates only in the formation of the acetamido
{’;roup.169b Dattersby et a1.170—l75 found that widening of the benzene ring A of
phenethyltetrahydroisogquinoline (autumnaline (XVa)) gave rise to a tropolone
ring, and phencolic oxidaticn to a linkage between the rings A and C of colchicine,
The intermediate step of the hiosynthesis of colchicine was formed by the
alkaloids of androoymbine type (XVI)., Consequently, autumnaline is the basic
compound for the bilesynthesis of homomorphinane (XVI) and treopolone alkaloids

(I-V) and, wmoreover, for the homoproaporphines (XX-XXVIII) and homcaporphines

(xxX1X) 104,123 {Scheme &),

Homoaporphine

Homoproaporphine ————me Hydrogenated Derivatives

Tyresios + — == Autumnaline ——m= 3-Demethylandrocymbine — e U1hYdro- and Tetrahydre-

Cinpamic Acid 1 Androcymbine Derivatives

N-Fermyldemecoleitieé ————me N=Deacetyl-N-formylcolchicine

Calehicine

/ l
\ Colchifeline

Specionine ww—-.— Demscolcine

Colchiciline

Developmental series of phenethyltetrahydroisoquinoiine {sutumnaline) alkaloidsy

Schema 4
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