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The optically active Wthoxyrrethylenedioxy-substituted h z y l -  

isoquinoline (2a) and tetrahydroprotokerberine (3a) =re 0-de- 

nethylenated with toron trichloride followed by hydxqenolysis of 

the b is te t razql  ether intenrediate over Pd-C to afford, with reten- 

tion of ahsolute configuration, (2d) and (3d), respctively. In 

contrast, hydrogenolysis of the dextrorotatoxy bistetrazoyl apr- 

phine (4c) -a substrate that can readily dehydrogenate-gave the 

rammte of (4d). 

In our i n i t i a l  ccsnrmnicatim on the selective mval  of a ~ thylenedi -  

oxy group from a dhmxyrrethylenedioxy-substituted isoquinoline, the alkaloid 

(-)-6-hydrastine (la) was C-kthylenated with boron trichloride to the cate- 

chol (lb) , converted to the bistetrazoyl ether (lc) , and h y ~ e n o l y z e d  over 

1 Pd-C to afford the optically active phthalide (Id) . A s  a c o n s w e  of our 

Ikdicated to Dr. Ken'ichi Takeda on the occasion of his seventieth birthday. 



interest in the synthetic potential of this plocedum, other optically active 

isoquinolines have ken subjected to demethylenedioxylation and w? now wish 

to report t k  resxlts obtained with a benzylisoquinoline, a tetrahydroproto- 

berberine, and an aporphine. 

Resolution of racemic 1-(3,4-d~~xybenzyl)-6,7-m?thylenedioxy-l,2,3,4- 

3 .  
tetrahYdroisoquinoline2 with - R- (-) -2,~'- (1,11-binaphthyl) -phosphoric acid m 

~thanol followsd by neutralization afforded the dextrorotatory isom (2a) 

[hyclrochlori&: 67% yield, mp 242-243O, +25" (c 1, M H )  1 %hose absolute 

configuration was established by its de-etherificatim with boron tribrcinide 

4 to the known g- (+) -tetrahydropapavemline hydrcchloride. Preferential C-&- 

nethylenation of (2a) with boron trichloride provided the dinEthoxy-catechol 

(2b) [75% yield, np 264-265O, [u12z +5Z0 (c 0.5, DMF)] wh ich  was then reacted 

with 2 quivalents of 5-chloro-1-phenyl-3H-tetrazole in refluxing acetone con- 

taining anhydrous potassium carkcmate to furnish the bisktrazoyl ether (24 

[hydrochloride: 85% yield, np 146-147O, [a12; +36.4' (c 0.5, DMF) I . HYclrogena- 
tion of (2c) in acetic acid at 3 atnospheres and 40' in the presence of 10% 

Pd-C for 17 hr gave 63% of t h  imown5 - Ris-r (2d). 

6 In a similar m e r ,  - S- (-) -camdine (3a) was C-demthylenated with horon 

trichloride to the dirrethoxy-catecird (3b) Ihydrcchloride: 80% yield, 

np 260-262°, [u12z -174' (c 0.5, M H )  I ,  transfo& into the bistetrazoyl 
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(la-d) 



25 ether (X) [hydrobnmide: 87% yield, np 219-220°, [a] -116O (c 0.5, DMF) I 

and hydrogermlyzed over Pd-C in acetic acid to pmvide the desired &thoxy- 

h e h r i n e  (3d) [hydrochloride: 72% yield, mp 220-22Z0, [a]':-195' (c 1, 

&OH) 1. 0 -mthy la t ion  of (3d) with komn tribranide then afforded the 

5 known hydrobrcsnide of the S-iswx (3). - 

In contrast, den&&lenedioxylation of an optically active qrphine gave 

a racemic product. Selective cleavage of the mthylemdioxy group i n  0-mthyl 

7 
bulbcapnine (422) with horon trichloride provided the lauxun 2-dihydroxy-di- 

retbxyaporphine (4b) which was converted with 5-cklorcrl-phenyl-m-tetrazole 
25 

into the dextromtatory bis-ether ( 4 4  [70% yield, mp 110°, [a] D+209° 

(C 0.35, CHC13)]. Hohever ,  hydxqrmlysis of (4c) in acetic acid in  the 

presence of 10% Pd-C a t  40° and 3 atnuspheres for 17 hr furnished the racamte 

of (4d) [75% yield, zem rotation, identical in tlc and rmn with the antipode 

8 
of (4d), 6a - R-10,11-dirrethoxyaporphine I .  

As a possible explanation of the above results, it would appear that hy- 

drogenolysis is accanpanied by r a d z a t h  when the substrate is susceptible 

to catalytic dehydrogenation. Tnus, the retention of configuration in the 

benzylisoquinoline (2d) and the tetmhydmpmtokeberine (3d) is -istent 

with the observations by Xametani and m r k e r s  that benzylisoquinolines 9 

and t e t r a h y d x p r o t ~ k x h r i n e ~ ~  w s e  not racemized by hydrogenation over 
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palladim catalyst. While a similar st* with aporpkines has not been re- 

ported'', it was recently demmstrated by Cava and collatorators12 that 

wrphittss, unlike benzylisqimlines, dehydrogeMte readily when refluxed 

i n  acetonitrile in the presence of F'd-C. It therefore follcws that since 

hydrogMolysis over Pd did not racemize the phthalide (lc) , the henzyliso- 

quinoline (Zc), and t k  tetrahydropmtohe~ine Cc), these substrates are 

mch less susceptible to catalytic dehydrogenation than the aprphine (4c). 

We wish to express our qratitule to Professor Y. Kishi of 

Hanmrd Gniversity and ow colleague IX. J. Vasilevskis for fruitful dis- 

cussions. Ws are also indebted to our Physical Chemistry D e p a r t m a t ,  in 

particular, Drs.  F. Scheidl, V. %re, and T. Williams for the analytical 

and spectral data. 
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