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Abstract-The major alkaloids of the aerial parts of a Turkish sample of Papauerpseudo-orientale are salutaridine and 
a new alkaloid, macrantaline, UV, IR, PMR, MS and CD have been used to establish the structure of macrantaline 
as 1-(2’-hydroxymethylene-3’,4’dimethoxybenzyl)-2-methyl-6,7-methylenedioxy-8-methoxy-1,2,3,btetrahydroiso- 
quinoline. The corresponding 2’-methyl substituted analogue prepared from( -)-a-narcotineandalso from macranta- 
line proved to have identical properties, including CD spectra, thus confirming the structure and establishing the 
absolute configuration of macrantaline. A new minor alkaloid, macrantoridine, yielded macrantaline on lithium 
aluminium hydride reduction and differs from the latter in that the 2’-substituent is a carboxyl instead of hydroxy- 
methylene. UV, IR, PMR, MS and CD data are reported for macrantoridine. 

INTRODUCI’ION 

The medicinally important alkaloids morphine and 
codeine are obtained from the Opium Poppy, Papaoer 
somniferum, but the major alkaloid, morphine, and its 
readily prepared diacetyl derivative, heroin, feature 
prominently, throughout the world, as drugs of abuse. 
Despite its addictive properties, morphine is used 
medicinally, particularly for terminal pain because of its 
powerful analgesic properties. Much of the isolated 
morphine is in fact converted into codeine which is more 
widely used medicinally as an analgesic and antitussive. 
Hence other plant sources, particularly of codeine, have 
been sought and P. bructeatum is a possible commercial 
alternative since some strains produce high yields of 
thebaine [I] which can readily be converted into codeine 
[2,3]. According to the chemical literature, the alkaloids 
of P. bructeutum have appeared to be variable and it has 
been proposed that different chemical strains exist and in 
particular that some strains produce thebaine (1) as the 
major alkaloid [Cl21 while others produce isolhebaine 
(3) as the major alkaloid [4,5,13]. Other minor alkaloids 
reported from P. bracteutum include the types which are 
summarised as follows: (a) morphinane-oripavine [14], 
codeine [l 11, neopine [I 11, isomeric N-oxides of 
thebaine [ 1 S] ; (b) morphinandienone-salutaridine [ 13, 
163 ; (c) aporphine-bracteoline [ 173, nuciferine [ 133; 
(d) pro-aporphine-orientalinone (bracteine) [ 14, 161; 
(e) tetrahydroprotoberberine and related alkaloids-- 
orientalidine (bractavine) [13,18], mecambridine (oreo- 
philine [ 13,161; (f) rhoeadine-alpinine [1 11, epialpinine 
[2O], alpinigenine [S, 8, 12, 19,211; (g) papaverrubine- 
[22]; (h) others-protopine [13], coptisine [13], oxy- 

. sanguinarine [ 131; bractamine [14]. 

.It is apparent however, that in some instances, 
alkaloids which have been reported from P. bructeotum, 
may, in all probability, have been obtained from the 
closely related species P. orientale, which according to 
the chemical literature, is also said to be variable in its 
alkaloidal content. Distinct chemical strains of P. 
orientale are reported in which the major alkaloid is 
either thebaine (1) [23,24] or isothebaine (3) [24,28] or 
oripavine (2) [ 12,2 11. Alkaloids which in some instances 
have been isolated as minor products are summarised as 
follows: (a) morphinane-thebaine [12,21,26]. oripavine 
1231; (b) morphinandienone-salutaridine [27-291; 
(c) aporphine-nuciferine [27], bracteoline [28], iso- 
thebaine [12,21]; (d) pro-aporphine-orientalinone [28, 
291, dihydroorientalinone [29]; (e) tetrahyroprotober- 
berine and related alkaloids-mecambridine (oreo- 
philine) [27,28,30]; orientalidine bractavine [27,28,30, 
313, PO4 [30-321, alborine (PO-9 [30, 321; (f) papa- 
verrubine- [22, 281; (g) others-protopine [24, 261, 
orientaline [33], oxysanguinarine [27], Or, and Or, [28]. 

The botanical confusion which exists between these 
two species has been discussed at some length [ 123 and it 
has been stated that as a result of intensive field study, 
combined with cytology and chemical analysis of the 
Pupuuer section Oxytona (i.e. Macrantha), a re-evaluation 
of the species within this group has been effected. In fact, 
3 species are recognised, P. bructeutum Lindl. (diploid 
2n = 14). P. orientale L. (tetraploid, 2n = 28) and 
P. pseudo-orientale (Fedde) Medw. (hexaploid, 2n = 42). 
It is claimed that a single alkaloid characterises each of 
these 3 species and that P. bructeutum contains thebaine 
(1) as the major alkaloid with alpinigenine as a minor 
alkaloid in some samples [12, 211 while P. orientale 
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contains oripavine (2) as the dominant alkaloid with 
either thebaine or isothebaine as minor alkaloids. The 
third species, P. pseudo-orientale, is stated to contain 
isothebaine (3) as themajor alkaloid with thebaine and/or 
oripavine being present as minor components in some 
samples. A detailed chemical investigation of P. pseudo- 
orientale [21] from Iran, has shown that isothebaine is 
the major alkaloid of the dried latex and that the minor 
alkaloids include (a) morphinandienone-salutaridine; 
(b) aporphine-bracteoline; (c) tetrabydroprotober- 
berine and related alkaloids-rientalidine, aryapavine 
(a new alkaloid), PO-4, alborine (PO-5); (d) others-Or,, 
Or,. The alkaloid content of this sample of P. pseudo- 
orientale is very similar in composition to that previously 
reported from plants stated to be P. orientale [27,28,30]. 
It has been concluded, therefore, that much of the 
conflicting evidence on alkaloid composition which 
appears in the literature cited above, is now explicable in 
terms of these 3 species currently recognised in the 
section Oxytona [12]. However, recent publications 
[34, 351 have shown that a Turkish poppy, identified as 
P. pseudo-orientale contains the morphinandienone 
alkaloid salutaridine (4) and a novel l-benzyltetra- 
hydroisoquinoline alkaloid named macrantaline, as 
major alkaloids. 

The present paper establishes the structure ofmacranta- 
line together with that of a closely related minor alkaloid 
named macrantoridine, and comments on the taxonomic 
and biosynthetic implications of these findings. 

RESULTS AND DlSCUSSlON 

The total crude alkaloid from the aerial parts of 
P. pseudo-orientale obtained from Sivas in Turkey was 
divided into phenolic and non-phenolic portions from 
which the alkaloids were separated by column chromato- 
graphy. The major alkaloid from the phenolic portion 
was identified as the morphinandienone, salutaridine (4) 
by comparison of its UV, IR, PMR, MS and TLC 
properties with an authentic sample, while the non- 
phenolic portion yielded macrantaline, a novel alkaloid, 
as the major alkaloid. The elemental analysis ofmacranta- 
line indicated an empirical formula of C,,HI,NO, but 
the electron-impact MS (EIMS) showed a peak of only 
0.06% relative abundance for the expected M+’ at 
m/e 401. The very low intensity of the M+‘, the presence 
of a base peak at m/e 220 and a peak at m/e 205 was 
consistent with the structure of a l-benzyltetrahydroiso- 
quinoline alkaloid [36, 371 with N-Me, Me0 and 
methylenedioxy substituents in the AB rings. Confirma- 
tion of the M W was obtained from a field desorption MS 
(FDMS) which showed peaks at m/e 402 (M+’ + 1; 9 %) 
and m/e 401 (M+‘; 17 %). In addition to the base peak at 
m/e 220 another prominent peak at m/e 181 (38%) 
could be attributed to the substituted benzyl portion of 
macrantaline. The methylenedioxy and N-Me sub- 
stituents were also indicated by the presence of a two- 
proton singlet appearing at S 5.89 and a 3-proton 
singlet at 6 2.19 in the PMR spectrum. Three methoxyl 
groups were also present as evidenced by 3 singlets, each 
for 3 protons, appearing at 6 4.15, 3.91 and 3.87. A 
one proton singlet which appeared at 6 6.31 would be 
consistent with an unsubstituted A-ring proton while the 
remaining aromatic signals account4 for two adjacent 
protons which appeared as an AB quartet at 6 6.97. The 
PMR spectrum was also consistent with a I-benzyl- 

tetrahydroisoquinoline structure, since the H-l proton 
was indicated by a one-proton quartet at 6 3.85 and the 
methylene and B ring protons could be accounted for by a 
bproton multiplet which occurred between 6 2.45-3.45. 
The MS and PMR evidence suggested therefore that 
ring C contained two OMe groups and one other 
substituent. The possibility that this was a hydroxy- 
methylene was indicated by a two-proton AB quartet 
which appeared in the PMR spectrum at 6 4.45 and 4.89 
and also by the presence of OH absorption in the IR 
spectrum at 3150 cm-‘. Further evidence for the 
hydroxymethylene substituent of macrantaline was 
obtained from the PMR spectrum of the mono-acetyl 
derivative which was generally very similar except for the 
presence of a two-proton singlet at 6 5.29 instead of the 
A0 quartet at 6 4.45 and 4.89. By analogy with known 
alkaloids and because of biosynthetic consideration, a 
plausible structure for macrantaline as l-(2’-hydroxy- 
methylene-3’,4’-dimethoxybenzyl)-2-methyl-6,7-methy- 
lenedioxy-8-methoxy-1,2,3+tetrahydroisoquinohne (5) 
can be postulated. Confirmation of this proposal was 
obtained by comparison of the Pd/C hydrogenation 
product of acetyl macrantaline with l-(2’-methyl-3’,4’- 
dimethoxy - benzyl) - 2 - methyl - 6,7 - methylenedioxy - 8 - 
methoxy-1,2,3,dtetrahydroisoquinoline (6) prepared 
from (-)-a-narcotine (7). LiAIH, reduction of (-)-a- 
narcotine [38-40] yielded narcotinediol (8) and Pd/C 
hydrogenation of the diacetylated product yielded 
compound 6 [39] which proved to be identical in its TLC 
behaviour, UV and PMR spectra with the product 
obtained from macrantaline. The CD spectrum of 
macrantaline exhibited positive Cotton effects at 287,232 
and 222 nm. It has been observed previously that the CD 
curves of narcotine-diols (8) do not lit the general pattern, 
possibly because of the extra OMe at C-8 [41], and 
hence it could be misleading to relate the observed 
Cotton effects for macrantahne to those of other 1-benzyl 
tetrahydroisoquinolines [4244]. However, the fact that 
1~2’-methyl-3’,4’-dimethoxybenzyl)-2-methyl-6,7-methy- 
lenedioxy-1,2,3,4-tetrahydroisoquinoline prepared 
either from (-)-a-narcotine or from macrantaline had 
the same CD spectrum, established that macrantaline 
possesses the 1s absolute configuration. 

A novel minor alkaloid, isolated from the phenolic 
fraction, has been named macrantoridine. Its PMR 
spectrum was very similar to that of macrantaline but 
with 3 distinct differences, viz. an additional one proton 
signal, which was exchangeable with D,O, appeared at 
6 11.25,indicatingaOHfunction, theABquartetat6 11.25 
and 4.45 was absent showing that the hydroxymethylene 
was not present and the two proton AB quartet for 
H-5’ and 6’ was replaced by a 2 proton singlet. Signals 
which could account for the presence of one N-Me group, 
3 OMe groups and an aromatic H with no coupling were 
observed. EIMS revealed a base peak at m/e 220 but with 
no apparent M+’ suggesting the 1 -benzyl tetrahydroiso- 
quinohne nature of the alkaloid. FDMS established the 
M “by the presence of a peak at m/e 415. The PMR and 
MSdataindicated therefore, thatmacrantoridinepossibly 
possessed an identically substituted AB ring system to 
that of macrantaline and than an additional 14 amu were 
present in a C ring substituent. The presence of an OH 
group was further substantiated by the broad absorption 
at 346Ocm-’ in the IR spectrum, but its non-phenolic 
nature was established by the absence of any batho- 
chromic shift in the UV spectrum when alkali was present. 
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The possibility that macrantoridine was the Me ester of 
macrantaline was discounted by the absence of a signal in 
the PMRspectrumfora&-CH,O-moietyandalso by 
the presence of an OH group which was most likely at- 
tached to ring C. The possibility that the additional 14 
amu in macrantoridine could be accounted for by the 
presence of carboxylic group instead of the hydroxy- 
methylene, thus accounting for the alkaloid’s presence in 
the phenolic fraction, was at first discounted since the IR 
spectrum did not show carbonyl absorption in the region 
expected for an aromatic carboxylic acid. However, a 
study of D&ding models indicated that, if a carboxyl sub 
stituent were present at the 2-‘position, then its proximity 
to the tertiary N would most likely result in the presence 
of a strong intramolecular H-bond. It appeared possible 
that the absorption band at 166Ocm- 1 observed in the IR 
spectrum of macrantoridine might possibly be attributed 
to the carbonyl of a carboxylic acid which is strongly H 
bonded [45]. Confirmation that this was indeed the case 
was obtained by the addition of Me1 to macrantoridine 
siuce the product proved to have an IR spectrum which 
showed the presence of a strong carbonyl absorption 
peak at 1720cm-‘. Chemical confirmation for the 
structure of macr~to~dine as 9 was obtained by Li AlH, 
reduction since the product proved to have identical R 
values, in 3 TLC systems, and to have an identical PM i 
spectrum with natural macrantaline (5). The CD 
spectrum of macrantoridine has Cotton effects of 
opposite sign to those in the spectrum of macrantaline at 
215 and 294 nm and it is tempting to speculate that these 
two alkaloids may well differ in their stereochemistry at 
C-l. However, as pointed out above, it can be misleading 
to make such interpretations, not least for macrantoridine 
because the proximity of the 2’carboxyl group to the 
tertiary N could well result in a different conformation 
from that of macrantaline. At present, therefore, the 
stereochemistry of macrantoridine must not be regarded 
as being established. 

1 R=Me 
2R = H 

MC0 

H I= $ 16” 
MC0 

-Me 

The revised taxonomic position of section Oxytona 
(Macrantha) [ 121 and the related chemical investigations 
[12, 211 indicates that P. bracteatum, P. orientale and 
P. pseudo-orientale are not as varied in their alkaloid 
content as suggested from the literature. In fact, it appears 
that the alkaloids isolated from a number of different 
samples are remarkably consistent in the major alkaloids 
present, viz. thebaioe (I), oripavine (2) and isothebaine (3) 
respectively. The finding of salutaridine (4) and the new 
alkaloid macrantaline (!I) as major alkaioids in a Turkish 
sample of P. ps~d~orie~a~e is a clear indi~tion 
therefore that the picture is not as simple as proposed 
[U, 211 and that different chemical strains of P. pseudo- 
orienta& do exist. The samples of these 3 species which 
appeared to be so uniform in their alkaloid content were 
mainly collected in Iran and of the 10 samples of P. 
pseudo-orientale investigated, 8 were Iranian and only 
two were Turkish. In addition to the plant material 
reported in the present paper, it has been shown that 
another chemical strain of Turkish P. pseudo-orientale 
exists in which orientalidine (12) and isothebaine (3) are 
major alkaloids [34, 35,461. Furthermore there is good 
evidence to suggest that different chemical strains of the 
other two species exist since Turkish samples of P. 
bracte~~ have salutaridine (4) as a major aIkaIoid, in 
addition to thebaine, and thebaine or isothebaine as well 
as oripavine are the major alkaloids in some Turkish 
samples of P. orientale [46]. 

The new alkaloids macrantaline(S)and macrantoridine 
(9) are interesting from a biosynthetic viewpoint since 
they contain the same A ring substitution pattern as 
mecambridine (lo), aryapavine (11) and orientalidine (12) 
alkaloids known to be present in Iranian P. pseudo- 
orientale [21]. Macrantaline also contains two OMe and 
hydroxymethylene substituents in ring C and its close 
similarity to mecambridinesuggests that macrantaline isa 
precursor of the latter. Presumably macrantaline ac- 
cumulates in this particular sample of Turkish P. pseudo- 

4 5 R = CHZOH, R, = H, C-1Ha 
6 R = Me,R, = H,C-1Ha 
8 R = CH,OH, R, = O&C-1Ha 
9 R=COOH,R, = H 
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orienralebecauseofthelackofenzymesystemsresponsible 
for its cyclisation to the tetrahydroprotoberberine 
alkaloid, mecambridine. Although narcotine (7) has not 
been isolated from section Oxytona, its close relationship 
to macrantoridine (9) is an indication that the latter may 
well serve as a precursor of narcotine by oxidation of the 
benzylic methylene and lactone formation. Salutaridine 
(4) is a known biosynthetic precursor of thebaine (1) and 
again it would appear that this particular sample of 
P. pseudo-orientale lacks the enzyme system responsible 
for the conversion of the morphinan-dienone to the 
morphinane-type alkaloid. 

EXPERIMENTAL 

Wildplantsgrowingatanaltitudeof l750-2ooo mat Yildizdag, 
near Sivas, Turkey, were collected by Mr. Helim Sariyar in 
June 1975 and the identity as P. pseudo-orientale (Fedde) Medw. 
was confirmed by Dr. P. Goldblatt of the Missouri Botanical 
Garden, U.S.A. A voucher specimen is retained in the Herbarium 
of the Faculty of Pharmacy,Istanbul. IR were determined in KBr 
or in Nuiol and the 60 MHz PMR were obtained usinn CDCl, 
solns wiih TMS as internal reference. EIMS were de&mind 
with a high resolution spectrometer operating at 70eV and at 
190”. TLC was carried out with Si gel G in systems: 
(A) C,H,-Me,CO-MeOH (7:2: I); (B)-C,H,-EtOH-18M 
NH,OH (80:20:0.3); (C) C,H,-EtOAc-MeOH (1: 1: I) and 
with AI,O, G (Merck) in systems: (D) C,H,-CHCI,-Me,CO 
(1: I :0.2); (E) n-C,H,,-CHCls-Et,0 (4:5: 1); (F) C,H,- 
CHCl,-Me,CO (2: 1:0.2). The hR, values obtained were: 
macramalink, (A) 72: (B) 74; (C) 71; (D) 49: (E) 50; (F) 41; 
salutaridine, (A) 26; (B) 36; (C) 41; (D) 15; (E) 17; (F) 7; 
macrantoridine, (A) 6: (B) 8; (C) 19. Detection was either by the 
pale orange colour produced by DragendorfFs reagent or by 
60 % H,SO, followed by heat: macrantaline turned yellow, then 
brown and finally violet, salutaridine turned orange and then 
brown and macrantoridine turned red-violet. 

Isolation and characterisation of alkaloids. Total dried aerial 
parts, at the capsule stage (1.2 kg) were extracted with MeOH 
and the isolation procedure, as previously described r351, 
yielded 7.08 g (0.59 o/,) of total crude-alkaloid..The total alkaloid 
was dissolved in CHCI, (8COml) and shaken with successive 
portions of 5% NaOH (8 x lOOm1). The CHCI, soln was 
washed, dried and coned to dryness in uacuo to yield 3.85 g 
(0.32 %) of non-phenolic alkaloids. The combined 5 “/, NaOH 
extracts were acidified with 25% HaSO,, re-basil&i with 
250/, NH,OH and extracted with successive oortions of CHCl. 
(4 ; IOObl). The combined CHCI, extraits were washed, 
dried and coned to dryness in vacua to yield 2.55 g (0.21%) of 
phenolic alkaloids. The non-phenolic and phennlic fractions 
wereeachchromatographedinanidentical manneroncolumnsof 
neutral Also, eluting with a-C,H,,-Et,O-CHCI, (5:5: 1) 
followed by n-C,H,,-Et,<FCHCl, (1:6:3:) and then CHCI,. 
Fractions were combined in the basis of their TLC similarities 
and evapd to dryness to yield the following major alkaloids, 
crystallised from the appropriate solvents: phenolic fraction, 
salutaridine I .5 g (0.12 %), macrantoridine, 48 mg (0.004 %); 
non-phenolic fraction, macrantaline. 0.92 P (0.08 %). 

Saiutaridine (4) crystallised from MeOH, mp y&, identical 
TLC, UV, IR, PMR and MS orowrties to authentic alkaloid. 

Macrantaline (5) [l-(2’-hydroxymethylene-3’,4’-dimethoxy- 
bengl)-2-methyl-6,7-methylenedioxy-8-methoxy-1,2,3,4-tetra- 
hydroisoquinoline] crystallised from MeOH, mp 140-141”; 
UV A”! 385, 238 (sh), (log E 3.64, 4.04), ,t$$” 256 nm (log E 
2.95; IR (KBr) v ,,315O(intra-molecular H-bonded OH), 2960, 
2900, 2860. 1630 (CH=CH), 1500, 1430, 1280, lOSOcm-‘; 
EIM.S,m/e40l(M+‘;O.060/,),4OO(M+’ -l;O.l7%),22O(lOOu/,), 
205 (12.5%); FDMS (MeOH), m/e 402 (M+‘+ 1; 9%). 401 
(M+‘: 17%) 220 (100%). 181 (380/,,, PMR, 6 6.97 (2H. AB q, 
Jv = 7 HZ; H-5’. H-6’). 6.31 (IH, S; H-5). 5.89 (2H s; ar_G- 
CH,-0-ar),4.89and4.45(2H,ABq,~ = lOHz;ai-CH,G-), 

4.15 (3H, s; C-8 MeO), 3.91 and 3.87 (2 x 3H, s; 2 x Moo), 
3.85 (IH, q, partly hidden; H-l), 2.45-3.45 (6H, m; 2 x H-3, 
2 x H-4, ar-CH,), 2.19 (3H, s; N Me). CD (MeOH) As 287 nm 
(+0.80), 244nm (-5.84), 232nm (+3.22), 222nm (-1.17), 
210 nm (+ 17.52). Elemental analysis, found C, 65.99%: 
H, 6.72%; N, 3.54%; C&H,,NO, calculated for C, 65.84%; 
H, 6.73 %, N, 3.49 %. 

Acetylmacrantaline. Crystallised from Et,O, mp 105” 
IR(KBr)v,,l735cm-‘(CO);PMR,66.%(2H,~Bq,J0=7Hz; 
H-5’. H-6’). 6.32 IlH. s: H-5). 5.87 (2H. s:--O--CH,O--or). 
5.29 (2H, si’ar>H,G), 3.92.(2H, s;’ C-8 I&O), 3.85 (6H, if 
2 x MeO, 2.30 (3H, s; NMe), 2.04 (3H, s; MeCO). 

l-(2’- Methyl-3’.4’-dimethoxybenzyl)-2-methjl-6,7-methyl- 
enedioxy-8-methoxy 1,2,3,4_tetrahydroisoquinoline (6). (a) From 
(-)-a-narcotine.( -)-a-Narcotine(1 g)dissolvedinTHF(250 ml) 
was added slowly to a suspension of LiAH, (2 R. 50 ml THF) and 
the mixture refluxed for 5hr. More LiAH,-(1.5-g) was addedand 
refluxing continued for a further 15 hr [40]. The reaction was 
stopped by the addition of moist EtOAc, liltered, shaken first 
with dil. NH,OH, then with H,O, dried and coned in vacua to an 
amorphous solid (0.27g). Preparative-TLC ofan aliquot (1OOmg) 
using Si gel G and system G, EtOAc-iso PrOH-I8 M NH,OH 
(100:2:1) yielded a-narcotine diol (32 mg) (8), 6 7.41, 7.03 
(2H, AB q. J,, = 10 Hz; H-5’, H-6’), 6.46 (IH, s; H-5). 5.97 
(2H, s; ar-O-CH,-war), 4.93,4.55 (2H, AB q, J = 12 HZ; 
ar--CH,O), 4.13 (3H, s; MeO), 3.9 (6H, s; 2 x MeO), 2.02 
(39 s; NMe). Narcotinediol (27 mg) was dissolved in C,H,N 
(0.5 ml), Ac,O (0.1 ml) added and the mixture allowed to stand 
18 hr. Evaporation to dryness in cacuo yielded the amorphous 
diacetate, hR, (G) 61, which was dissolved in EtOH (120ml) 
and ~~.Jr..ir~~ O~zJ -;lh W/C (50mg), for 10 hr at 1.4 kg/cm2 
and ‘J. i “1 1 k IC Action mixture was filtered and coned to 
dryness yielding an amorphous residue (12 mg) which showed 
the presence of only one Dragendorfi + ve spot on TLC, hR r (G) 
43; UV j.2: 213, 233 (sh), 282 nm; PMR, 6 6.93, 6.70 
(2H, AB q, Jo 6.6 Hz; H-5’. H-6’). 6.32 (lH, s; H-5), 5.87 (2H, 
s: ar-G-CH,-0-ar), 3.88.3.82, 3.79 (3 x 3H, s; 3 x MeO), 
2.3and2.32(2 x 3H,s;NMeandarMe).CD(MeOH)As286nm 
( + 0.85), 243 nm (- 2.50) 218 nm ( + 2.80). (b) From macrantaline. 
Acetyl macrantaline (0.15 g) was dissolved in EtOH (120 ml) and 
hydrogenated with Pd/C (50 mg) for 10 hr at 1.4 kg/cm2 and 95”. 
The reaction mixture was filtered, coned to dryness in racuo to 
yield an amorphous solid (83 mg) which showed the presence of 
only one Dragendorff + ve spot on TLC, hR, (G) 43. The TLC, 
PMR and CD properties of this product were identical 
with those of l-(2’-methyl-3’,4’dimethoxybenzyl)-2-methyl-6,7- 
methylenedioxy-8-methoxy-1,2,3,4-tetrahydroisoquinoline (6) 
prepared from narcotine. 

Macrantoridine (9) crystallised from CHCI,-n-C,H,,, mp 
114”; UV lzz 236, 284 nm (log E 3.91, 3.45). A”:” 258 nm 
(log E 2.96). no bathochromic shill with NaOH; IR (KBr) v, 
3460 (broad OH). 1660 (broad intramolecularly bonded 
(CGOH), 1625 (CH=CH), 1600, 1485, 1280, l@t2cm-‘: 
EIMS (MeOH), m/e 220 (100%). 205 (IO%), 147 (2x), M+’ 
absent; FDMS, m/e 416 (M+’ +l; 100%). 415 (MC’; 3%). 
220 (92 %), 195 (8 %). PMR d 11.25 (1 H, s, exchanges with D-0: 
OH), 6.83 (ZH,s: H-5’. H-6’). 6.35 (IH, s: H-5; 5.95 (2H: s; 
ur--O-CH, -O-ar), 4.19, 3.97, 3.87 (3 x 3H, s; 3 x MeO) 
ca 4.1 (lH, m, partly hidden; H-l), 2.5-3.5 (6H, m; 2 x H-3, 
2 x H-4, ar-CH,), 2.30 (3H, s; NMe). CD (MeOH) AE 294 nm 
f -0.81), 242 nm (- 10.0). 215 nm (-47.6). 205 I+ 1. Methiodide. 
Me1 added to macrantoride (2 mg) in dHCl,‘and allowed to 
stand for 2 days, evaporation of the solvent in vacua gave an 
amorphous residue which could not be induced to crystallise. 
TLC, System C, indicated the presence of unchanged macran- 
toridine, hR 19 and a major polar DragendortT+ ve compound 
at hR, 8. UV (MeOH) of the total product was identical to 
macra’ntoridine but the IR spectra (CHCl,) showed the presence 
of an intense peak at 1720cm- * (CO). Reduction. LiAH.15 mnl 
was added to macrantoridine (20mg) in THF (Ion& and 
refluxed for 16 hr. The reaction was stopped by the addition of 
moist EtOAc, filtered. then shaken successively with dil. 
NH,OH and H,O. dried and coned to dryness in vacua to an 
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amorphous solid (4 mg). TLC indicated the presence of only one 
Dragendorff +ve spot which had indentical hR, values in 
systems A, B and C to macrantaline. The UV, EIMS and PMR 
spectrum of the reduction product were identical with those of 
macrantaline (5). 
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