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Abstract- Racemic 0.O’.dibenzylisococlaurine has been resolved and the absolute configuration of f + ) 
and (-) isococlaurine determined. 

( + )-IS~~~~LAURINE (I) WAS FIRST ISOLATED from a commercial sample of Radix 
purierae bruoae,’ which was a sample of Chondodendron microphyflrtm (Eichl.) 
Moldenke (Menisperma~eae). The base has also been obtained by reductive &ion 
of the bisbenzylisoquinolinc alkaloids thalmidine,2 and o-methylthalmethine.3 Both 
f -) and ( f )-N-methylisoc~laurine have been similarly obtained from cycIeanine4 
and O-met hylthalic~rine,$ respectively. 

The structure of isococlaurine was assigned by King’ and subsequently confirmed 
by synthesis.’ I-Benzylisoquinolin~ have been shown by tram experiments to be 
the precursors of a large number of alkaloids.’ The absolute con~guration of these 
bases is, therefore, of importance to biosynthetic and stereochemical correlation 
studies. This paper reports the resolution of (-t )-O,O’-dibenzylisococlaurine (II) and 
the determination of the absolute configuration of the enantiomers of isococlaurine. 

1: R = R’ = R” P H 

II: R’ = R” = Bz. R = H 
111; R = R’ = R” = Me 

( *)-O,~-Di~nzylis~oclaurine was prepared by the usual Bi~hler-Napieralski 
cyclization and borohydride reduction of the dihydroisoquinoline. Racemic II (1 mole) 
was then treated with (~)~i-~-toluoyl-~-ta~ari~ acid (1 mole). The resulting salt was 
successively crystallized from EtOH-ether, EtOH and MeOH to give the (+)-salt 
with a constant m.p. and rotation. Decomposition of the salt with 4N NaOH afforded 
(-)-II.(+)-11 was obtained by treating the partially resolved free base II with (-)di- 
p-toluoyl-d-tartar2 acid Treatment of the enantiomerii: dibenzyl ethers with 36% HCI 
in EtOH afforded the corresponding f + t and ( - )-isococlaurine hydrochloride. The 
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chirality of the enantiomers was established by conversion into N,O,O’-trimethylco- 
claurines (III) of known absolute configurations. 

N-Methylation of( + )-isococlaurine with formaldehyde-formicacid afforded ( - )-N- 
methylisococlaurine and the (+)-enantiomer was similarly obtained from (-)- 
isococlaurine. A similar change in the sign of rotation has also been observed in the 
conversion of coclaurinea and norlaudanosine’ to the corresponding N-methyl 
derivatives. Treatment of the (+) and (-) N-methylisococlaurine separately with 
diazomethane respectively furnished ( +) and ( -)-N,O,O’-trimethylisococlaurine 
identical in all respects with the known (+)- and (-)-0-methylarmepavine (III) 
respectively.‘0 

As (+)-0-methylarmepavine has been related to (+)-laudanosine” and the 
absolute configuration of (+)-laudanosine has been established,” the configuration 
of (-)- and (+)-isococlaurine must be the same as that of (+) and (-)-laudanosine 
respectively. (+)-isococlaurine can, therefore, be formulated as 1. 

Tae~ I. I+, VaLUfS FOR SOCOCLAURINE DERIVATIVES 

- -- .~.- - -~ 

O.O’-Dibenzylisococlaurine (- )-di-p-toluoyl-d-tartrate 

O.O’-Dibenzylisococlaurtne (+)-di-ptoluoyl-I-tartrate 

O.O’-Dibenzylisococlaurine 

O,O’-Dibcnzylisococlaurine hydrochloride 

lsococlaurinc hydrochloride 

lsococlaurine 

N-Methylisococlaurinc 

N.O.O,Trimethylisococlaurmc 

+ )-isococlaurinc 

(-)70” -- 

+ 19”. - 17”. 

+26 

t 16’. +28”t 

t 12’ 
-78’ 

-71’ 

( - )-isococlaurinc 

l+W3’ 
- 20”. + 18”. 

-25’ 
- 18”. - 27.5’t 

-14” 

+76* 

t 82’ 

l Determined in CHCI, 

t Determined in H,O. 

EXPERIMENTAL 

Optical rotations have been determined in MeOH unless indicated. 

O.O’-Dibenzylisococlourme was prepared by rcductton of the corrcspondmg dihydrotsoqumolmce with 

NaBH, tn MeOH at 0’. ( +)-O.O’dtbenzylt~ococlaurtnc crystalltned from McOH as plates, m.p. 99-101 

(Found. C. 80.38: H. 6.75: N. 2.95. C,,H,,NO, requires. C 80.00: H, 6.7: N, 3.0:/,). 

Resolution of O.O’-dibenzylisocochuine. The salt from ( f )-0,O’dibenzylisococlaurine (I.74 g) and 

(+ )dt-p-toluoyl-I-tartaric acid (I.38 g) was fractionally crystallized successively from EtOH-Et,O. 
EtOH and McOH to gtvc needles (I g) m.p. 14243’ : [aID + 68‘ (c, 1.0) This salt was treated with 4N NaOH 

and the Itberated ( - )-O.O’dtlxnzylisococlaurinc puritiai by chromatography over AIxO,. It crystallized 

as plates from EtOH, m.p. IO1 -102”: [a&, - 20” (c. @5) and [a]6 + 18’ (c. @5 in CHCI,). The corresponding 
hydrochlondc crystallizai from EtOH as needles (dried ut uacuo over P,O,) m.p. 165-166”: [z]n -25’ 

(c. @5). 
( - )-lsococlouritw hydrochloride. ( -)-O,O’-Dibenzylisococlauritu was treated wtth 36:~ HCl in EtOH 

at loo“ for Ii hr. The resulting (-)-isococlaurinc hydrochloride crystallized from McOH as needles (dried 

at 100‘ in uocuo over PxO, for IO hr), m.p. 242-243”: [z&, -18” (c. @5): [z]n -27.5’ (c. Ia in H,O). 
(-)-lsococluarine crystallixal from MeOH. m.p. 195-197’: [a]n - 14’ (c. 05). 

(+)-N-Methylisococluuruae. (-)-lsccoclaurinc hydrochloride (80 mg) in Hz0 (I ml) was treated 
successively with 2N NaOH (I ml). HCOOH 98”;” I.2 ml and aqueous HCHO (3741”/, 1.2) at pH 5. 

The mixture was heated at 100” for 30 min and cxcc~~ HCHO removal in uacw. The residue was taken up in 

H,O, extracted with ether. basified wtth NaHCO, and the liberated base extracted with CHCI,. After 
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removal of solvent. the residue was chromatographcd on AIrO,. Elution with CHCl,.EtOH (94.6) gave 

(+)-N-mcthylisococlaurine (50 mg) m.p. 214-215”: [a]o +2”. (Lit.’ [a& io”). Base hydrochloride 

crystallized from MeOH-Et,0 as needles (dried at 100” in uacuo over Pro,). m.p. 244245’: [z]u +76 

(c. I.0 (Lit ’ [a]o + 85.8”). 

(+)-N.O.O’-7)imethylisococlaurine (+)-N-Methylisococlaurinc (45 mg) m MeOH (@3 ml) was treated 

wtth an excess ofethereal CH,N, for 3 days The resulting base was purified by chromatography on AI,O, 

Elution with C,H,:CHCI, (9: I) gave (+ )-N,O,O’-tnmcthylisococlaurme (20 mg), m.p. 59-61”: [a]o + 82” 

(r. @5 in CHCI,) (Lit.‘O [x]u +86”). 

( t )-lsococlaurmehydrochlorlde 0.0’.Dibcnzylisococlaurinc(750mg), enriched with the( +)-enantiomer. 

was obtamcd from the rcsolutton expcrtment described above by extractton wnh CHCI, after making 

alkalrnc with NaOH. This material was treated with (-)di-p-toluoyld-tartanc acid (620 mg) and the 

resultmg salt fractionally crystallized from EtOH -Et,O, EtOH and MeOH to give ( t )-O.O’-drbcnzylisoco- 

claurine Derivatives were subsequently prepared as in the ( - )-isococlaurine series. The m.ps of these 

compounds were found to bc close to those of the corresponding enantiomcrs Then rotatrons are given in 

Table 1. 
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