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ALdrceTracer expcrhats on Tdiocom mcemosu Cokbr establibd that lili&nc has “s” ad “R” cod@a- 
Iion at the uvmuetric centm C, ad CI nr~ectivclv. The experiments dso prove thst tihgeine is bioayntb&ed 
intkphttshm N-metbykockkriae. . . _ 

Tiliagehe, isolated from Tiliacoru &klagd2 (Menis- 
permaceae) has been assigned the structure 5. Thr: 
stereochemistry at the two asymmetric centres in tili- 
ageine remained unsolved. The dimeric base represents a 
group of bisbenzylisquinoline alkaloids in which the 
two benzylic “halves” are linked through a direct carbon 
to carbon bond rather than through the more common 
diary1 ether bridge? This unusual smkztuml feature pre- 
cludes facik chemical interrelationship between 
tiliageine type bases and other bisbenzylisoquinolines of 
established structure and stersochcmistry. Furtber the 
absolute con6guration at the asymmetric Centrcs of these 
dimeric bases cannot be determined by the usual 
sodium/liquid ammonia cleavage method! The results 
which define the stereochemistry at the asymmetric 
centres in tiliageine by tracer experiments are now 
repoti. 

Tiiine (5) can be formed in Nature from N- 
methylcoclaurine. Intermolecular oxidative coupline of 1 
and2canfofmcarbontocarbonbondintbebenzylic 
“halves”. The intermediate (3) so formed can in turn 
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generate 7 by intramolecular oxidative coupling. Selec- 
tive O-methylation of the phcnolic groups in the benzylic 
portion of 7 can 5naUy yield tiliageinc (5). 

Initially (*)-N-methylcoclaurine. an established pre- 
cursor of bisbenzylisoquinoline alkaloids’b was fed to 
ym Wacom mcemosa Cokbr (Menispermaceae) 
plants and it was efhciently incorporated inti tiii 
(5). Labelkd 5 was converted into 0,Odimethyltihgei 
(6) by treatmed with e&real diazomethane with no loss 
of radio activity. Alkaline pennanga.We oxidation of 6 
followed by methylation with diazometlumc of the 
acidssoformedyMcd%5-dhbomeWxY-22- 
dimethoxydi@cnyl (9) having essentially 2/3 ratio 
activity of tbe parent base. The results thus established 
that (*)-N-methylc4aurine is a specific precursor of 
tiliageine (5). 

Tiliageine (5) has two asymmehic centres. The 
contlgurath at tbese two centres can be “RR”, “SS’, 
“S,R”, “R,S’. Since biosynthetbic studks on tbe bis- 
benzylisoquinohe alkakiis6 has estabhbed that the H 
atom at C, in the I-benzyltetmbydroisoquinoline pre- 
cursors is ntahed in the bioconversion of the precursors 
into these dimeric bases and the stereospeciecity is 
maintained in the biosynthesis of bisbenzylisoquinoline 
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alkaloids from cockurine derivatives, radioactive N- 
methykoclaurines of known absolute contlgumtions 
could be employed to determine the absolute con6gura- 
tion of titiageine. (+)-(S)- and (-)-(R)-N-mthyl- 
coclauriws were, therefore, prepared and specifkally 
labelkd with tritium at art/10- and porn-positions to the 
phenolic OH groups and were fed in parallel to T. mce- 
moss plants. After 7 days the plants were harvested and 
worked up for tiliageii (5). It was found that both the 
(+)-(S)- and (-)-(RFN-methykockuriues were almost 
equally and efficiently incorporated into 5 (Table 1). 

Alkaline permanganate oxidation of the biosynthetic 
tihageines separately which results in the cleavage of the 
ring containing the phenolic OH group yielded an acid 
which on treatment with diaxomethane atforded dimethyl 
+methoxyi.sophthalate (8) in both the cases. Compound 8 
obtained by the alkaline permanganate oxidation of tili- 
ageine derived from (+)-(S)-N-methykocl (1) was 
essentially radio inactive whereas 8 obtained by the 
alkaline permanganate oxidation of tiliageine derived 
from (-HR)_N-mctl~ylcoclaurinc (2) had one half the 
radio activity of the parent base. These results thus 
established “s’ and “R” configuration at the asymmetric 
centres C, and C( in tiliiine (!t). Since O-methyl-, 
funiferine (6) and ODdimethyltiliageine are identical, 
the absolute co&uration at C, and C( in funiferine’ (4) 
should also be “8 and “R” respectively. 

Table 1. Tracer experiment on T. mcemow 

Incorpomtion 96 
Expt. Precursor fed into tBiage& (5) 

: 
(*)-(Y,S’&‘II,~ N-wdtylcochurine 0.14 
( t )-(+3’S’,.&‘H,) N-methykoc- 0.17 

lauriw (I) 
3 (-)-(RH3’S’.8-‘Ii,) N-mctbykoc- 0.16 

httine (2) 

For general directiona, i.e. apecampy detrib md anmtiQ8 
methodseeearlierprpenintbexefkx.’ 

Bacemate of N-methykoclatuine’” wax prepnred by standard 
method. 

Resolutions (A:) - 0.0 - Bisbenzyl - N - methykoclaurine wax 
rrcolvdbytrertment~(-)-(S)-di-p-tdwyl-I-tartaric 
ridmd(t)-(R)-di-p-toluoyl-d--tvtuic~. 
NvdfoceaolYsk of the O.O-bkbenxvl ethers with HCI fmnixbed 
(-j-(Ri. ani (t+o-(N-n&ykoc&inea.” 

U&d pmmon. (*)-(3’J’&3H,) N-methylcoclmuine, (t)_ 
(3’J’B3H,) & (+o-(‘S’.&‘H,) N-wtltykochurines were pre- 
pared by baxe catalyxed exchsp method! 

Feed@ aperimnt. For f#diae purport N-metbykoclaurine 
was dissolved in water (1 ml) contain@ tartark acid (IO nl@. The 
xoln of the precurxor was introduced into young T. mcenwsa 
planh by WKL Peeding. When uptake was complete the plants 
were kft for 68 days and then woked up for tiliageme (5). 

Isolation of tUieg&e (5). Ycunn plants (ty+lly 130~ of wet 
wt.) of T. mccm& fed with lG&rs& were -mace&ted in 
&OH (300 ml) with bmctive tiliageine (100 m& in I ml of 5% 
AcOHladkftovaailht.Tbe~Hrmtbeadccrntedmdtbe 

ptsat msterial was percdated with fresh EtOH (5x 2OOntl, 
contai& 1% AcOH). The combined ethanolii extract was 
concentrated in wcno to a&d a greeni& viscous mass which 
wax CXtIXted with water (3xl0ntl) and remainin ma&rial 
wax fur&r cxtrected with 2% AcOH (3 x IO ml). The combined 
aqumusacidksolnwaxdefattedwidletbeX(4x1oml),basifkd 
with NI&!OJ (pH E-9). the precipitated baxes were extracted with 
CHCb:MeOH (90:10) (5x2Ontl). wasbed with water. dried 
(a&y. N&Q) and solvent wax removed to 5ive the cntde 
alkaloii mixture (IlOmg) whkh wax chromatogfapbed over a 
column of neutral Al& (10.30). The residue from chloroform 
eluate was further subjected to prepxmtive thin layer chromato- 
graphy (silka pl GEW, xolvent-CHCI~:MeOH 90: IO) to give 
tiliogebw (5) (80 mg) m.p. 268-m (lit.’ 27tP). 

KMNO, Oxidation of O.tJdimethyftiL@ne. Tiliageim (5) 
(molar s&v&y 8.86x 10-x fiCi m mol-‘) derived frost (tb 
(3’3~‘H,) N-methykoclaurine feedin5 wax treated with 
ethereal diazomethane to 8ive the O.O-dlmethyMageinr (6) m.p. 
l69-l7tP (lit.’ 170-1720) (molar activity 8.82 X IO-*cCi m mol-‘). 
Compound 6 in 1% H#OI (IO ml) @H 5-6 adjusted with NaOH) 
was oxidised with 2% K&O4 aa (6 ml) ax desccribod eatlkr’ to 
give Sj’-dicPrbon~ho~-2~~~~~p~~/ (9) m.p. l67- 
I@ (lit.’ l6S-lm. (Molar activity S&X IO-’ PCi m mol-I). Tbc 
radio chemical purity of 9 was chocked by dilution technique. 

KMnO, Oxidofion of tiliogeine d0ivaf from (t)-(S)-(3’J’& 
‘Ha) N-metkylcoclourinc feeding. A well stirred soln of 5 (molar 
activity 9.82 x IQ’ PCi m mot-‘) in 1% H& (adjuxtul to pH 
5-6 by the addition of NaOH) wax oxidii witb a 2% KMaOI 
(5 ml) accm to the method’ described to give the dimethyl+ 
methoxyisophthPIate (8) m.p. 94’ (iii’ 94-w) (essentially radio 
inactive). 

KMNO, OxUetbn of&&e dafotdfmm (-MRX3’3’,8’H,) 
N-mctliyfcocfaurinr feeding. T&e& 5 (IRohr activity 6.30X 
IO-'&i m mol-') in 1% H#O, (adjusted to pH S-6 with NaOH) 
wax oxidised with 2% KMNO, to 5ive the dimethyl+methary- 
&q&h&e (8) m.p. 94-w (lit’ 94-953 (molar activ@ 3.10x 
1C’ &i m mol-‘). ‘I&e radio chemicrl purity of 8 was checked by 
dButionntethod. 

A&oti~~ul tbankx aredue to Iks. P. L. S&&Jr. 
~D.Dwumr-Bdoforthcpaaourpatofarrmpkoftithpine 
andtoMixaSudhaJ8infor&eixolatioaofti&ine. 
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