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A variety of polymethoxy-substituted isoquinolines

have been preferentially O-demethylated

with mineral acid and the procedure applied to the

facile synthesis of the alkaloids corypalline (46), 

cherylline (48), multifloramine (51), anhalonine

(2) and lophophorine (54). The method of selective

O-demethylenation of methylenedioxy-dimethoxy

substituted isoquinolines with boron trichloride

was utilized for the conversion of the phthalide

alkaloid (-)-b-hydrastine (6) into (-)-cordrastine

II (7).

Introduction 

The isoquinoline alkaloids are classified into families that 

comprise both simple and complex structures. However, members 

within each family are usually closely related and often differ 

only at the oxygenated sites of the aromatic ring. This re- 

lationship, clearly delineated in a recent monograph by 

~ametani, is demonstrated by the following examples. The 

simple isoquinoline alkaloids (+)-0-methylanhalonidine.(l), 



(-)-anhalonine ( 2 ) ,  and (2)-anhalonidine ( 3 )  all have the same 

basic structure except for the 7,8-dimethoxy-, methylenedioxy-, 

and methoxy hydroxy-substituents, respectively. Similarly, the 

tetramethoxy benzylisoquinoline alkaloid (+)-laudanosine (4) is 

closely related to the dimethoxy diphenol (+)-reticuline (5) and 

the phthalideisoquinoline alkaloid (-)-p-hydrastine (6) differs 

from (-)-cordrastine I1 (7) only by having a methylenedioxy- 

instead of a dimethoxy-substituent. 
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In spite of this structural resemblance, it is noteworthy 

that there are no general methods available whereby closely 

related alkaloids can be obtained from a readily accessible 

member. This is illustrated by considering some of the syn- 

thetic methods that have been used for the preparation of the 

above alkaloids as their racemates. 

The simple isoquinolines (Â±I-0-methylanhalonidin (lo), 

(Â±)-anhalonin (141, and (Â±)-anhalonidin (3) were initially 

prepared by Spath and co-workers from N-acetylmescaline (a), 
2 a 

the methylenedioxy methoxy amide (ll), and the acetoxy di- 
4 

methoxy amide (IS), respectively. While Bischler-Napieralski 

cyclization of (8) to the 3,4-dihydroisoquinoline (9) followed 

by reduction readily afforded (lo), cyclodehydration of the 

unsymmetrically substituted amide (11) gave a mixture of the 

isomeric hines (12) and (13) which required separation and 

then reduction of (13) to yiela (14). Similarly, (15) gave a 

mixture of (16) and (17) from which only the latter provided 

the alkaloid (Â±)-anhalonidin (3). 

To circumvent isomer formation, Brossi, Schenker, and 

~eim~ruber reported the following synthesis of ( 3 ) .  The 

8-hydroxy lactam (la), obtained from mescaline by successive 

treatment with ethyl chloroformate, polyphosphoric acid, and 

concentrated hydrochloric acid, was benzylated, reduced to the 

tetrahydroisoquinoline, oxidized to the inline, quaternized 

with benzyl bromide, reacted with methyl magnesium iodide and 

the resulting N,O-dibenzyloxy tetrahydroisoquinoline (19) 

catalytically debenzylated to afford (3). More recently, the 
6 

latter was synthesized by Takido, Khanna, and Paul who em- 

ployed a modified Pomeranz-Fritsch reaction. 2-Hydroxy-3,4- 

dimethoxy-acetophenone (20), obtained by partial etherification 

of galloacetophenone with dimethyl sulfate, was reductively 



condensed with aminoacetaldehyde diethylacetal to provide the 

substituted benzylamine (21) which was ring-closed with acid 

followed by catalytic hydrogenation to (3). 



The benzylisoquinolines (Â±)-laudanosin (27a) and (Â±)-reti 

culine ( 2 7 ~ )  have also been synthesized by the same reaction 

sequences but using different intermediates. Treatment of com- 

mercially available homoveratrylamine (22a) with 3,4-dimethoxy- 

phenylacetyl chloride (23a) gave the tetramethoxy-substituted 

amide (24a) which was cyclized with phosphorus pentoxide to the 



3,4-dihydroisoquinoline (25a) followed by quaternization to (26a) 

and reduction to the tetramethoxy-substituted tetrahydroisoquin- 

oline (27a) .7 In contrast, the synthesis of the related diphenol 

(Â±)-reticulin (27c) required not only additional steps for the 

preparation of the 0-benzyloxy precursors (22b) and (23b) but 

also the removal of these protecting groups from (27b), obtained 

by reduction of the quaternary salt (26b). 
8 

Recently, this latter sequence was simplified by the finding 

that some free phenols could be directly used in the Bischler- 

Napieralski reaction. By this method, the phenolic amine (22c), 

obtained from vanillin by a multistep procedure, was condensed 

with the phenolic acid chloride (23c) to the diphenolic amide 

(24c) which was cyclodehydrated to the imine (25~) and then con- 

verted by reduction of . . the methobromide (26;) into (Â )-reti- 

culine (27~). 
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The related phthalideisoquinolines (Â±I-hydrastin (38) and 

(Â±)-cordrastin (39) have also been synthesized by the same re- 

action sequences. The necessary intermediate meconine a-carboxylic 

acid (30) was prepared by Perkin and ~ r i k o j u s  by reacting 2,3- 

dimethoxybenzoic acid with formaldehyde and hydrochloric acid to 

give the dimethoxy phthalide meconine (28) which was oxidized 

with manganese dioxide to opianic acid (29) followed by hydrolysis 

of the intermediate cyanohydrin. The corresponding acid chloride 

(31) was transformed by Haworth, Pinder, and ~ o b i n s o n  by treat- 

ment with N-methylhomopiperonylamine (32) into the amide (34) 

which was ring-closed with phosphorus oxychloride; the resulting 

unsaturated intermediate (36) was hydrogenated to afford the di- 

methoxy methylenedioxy-substituted phthalide as a mixture of two 

diasteroisomeric hydrastines (38). Similarly, Haworth and Pinder 
12 

reacted the acid chloride (31) with N-methylhomoveratrylamine . , 
(33) to give the tetramethoxy amide (35) which was cyclodehy- 

drated to (37) and catalytically reduced to afford the two racemic 

modifications of cordrastine (39). 
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The foregoing examples illustrate that phenolic isoquinol- 

ines are less accessible than their corresponding 0-methyl ethers 

and that the phthalideisoquinolines are only obtained as racemic 

diastereoisomeric mixtures. Consequently, it was of interest to 

consider the possibility of transforming readily available 

natural alkaloids or their synthetic precursors into less access- 

ible isoquinolines. In this connection, the method of selective 

de-etherification appeared attractive since preferential O-de- 

methylation with mineral acid had already been applied, in a few 

instances, to isoquinoline compoundsa 



As previously mentioned, the 8-hydroxylactam (18) was pre- 

pared from the 67,8-trimethoxy precursor by preferential 

cleavage of the methoxyl ortho to the carbonyl with mineral 

acid.' In addition, Bruderer and Brossi l a  and Kametani, Takano, 

and ~ a s a k i l ~ ~  demonstrated that the 7-methoxyl in 6,7-dimethoxy- 

3,4-dihydroisoquinoline (40) and related 1-substituted deriva- 

tives was selectively cleaved with mineral acid under controlled 

reaction conditions to afford the monophenol (41). Similarly, the 

preferential scission of the 7-methoxyl in 6,7,8-trimethoxy-3,4- 

dihydroisoquinoline (42) to give the dimethoxy monophenol (43) was 

reported by Brossi, Baumann, and ~orer'~ as well as by Kametani, 

Wagatsuma, and Sasaki. 15 

The selective 0-demethylation of both imines (40) and (42) 

has been explained by the enhanced basicity of the 7-methoxyl due 

to partial loss of conjugation by preferential protonization and 

the concomitant reduced basicity of the 6- and 8-methoxyls due to 

their conjugation with the protonated imino group. l4 Indeed, 6,7- 

dimethoxy-3,4-dihydroisoquinoline (40) behaves as a carbinolamine 

and, in a manner similar to 3,4-dimethoxy-aromatic aldehydes and 

ketones, is selectively cleaved at the methoxyl with the highest 

electron density which is to the carbonyl. l6 In addition, it 

is generally accepted that the lability of the 7-methoxyl in the 

6,7,8-trimethoxy imine is influenced by steric interactions which 

force the methyl of the middle methoxyl out of the plane of the 

benzene ring.'' Finally, it is most likely that scission of the 

7-methoxyl occurs between the methyl group and the oxygen attached 

to the aromatic ring since we recently found that preferential 

cleavage of (40) and (42) with mineral acid in ''0 enriched water 

showed no incorporation of the isotope into the corresponding 

0-demethylated products (41) and (43). 



In view of the acid lability of the 7-methoxyl of the imines 

(40) and (42), a study was undertaken to explore its potentiality 

as a tool in the synthesis of phenolic isoquinoline alkaloids. 

In this connection, the behavior of the isomers of the 6,7-di- 

methoxy imine (40), the Ipecac alkaloid psychotrine (44), and the 

benzylisoquinoline papaverine (45) in mineral acid under controlled 

reaction conditions was demonstrated. The lability of the 

7-methoxyl of (40) was applied to the synthesis of the simple iso- 

quinoline alkaloid corypalline (46) and its 8-methyl derivative 

(47) as well as the rare Amaryllidaceae alkaloid cherylline (48). 

In addition, investigations of the lability of the middle of three 

vicinal methoxyls in model compounds' and in 3,4-dihydro- and 1,2, 

3,4-tetrahydroisoquinolines led to facile syntheses of desmethyl- 

mescaline (49), desmethyltrichocereine (50), the homoaporphine 

alkaloid multifloramine (511, the monophenolic homoberbine (52), 

desmethylthalifendlerine (53) and the Cactus alkaloids anhalonine 

(2) and lophophorine (54). 
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Finally, a simple transformation of commercially available 

(-)+-hydrasthe (6) into the related phthalide (-)-cordrastine 

I1 (7 )  was achieved by selective cleavage of the methylenedioxy 

group with boron trichloride to the diphenol (59) followed by 

methylation. The use of boron trichloride, based on its pre- 

ferential cleavage of cyclic acetals of hexitols,18 was prompted 

by the recently reported de-etherification of (6) to the tetra- 

phenol (55) by boron tribromide. l9 The action of boron tri- 

chloride parallels that of aluminum tribromide in nitrobenzene 

which apparently complexed preferentially with the methylene- 

dioxy group i'n the presence of methoxyls effecting cleavage of 

the tetrahydroberberine (57) to the corresponding diphenol (58) 
20 

and contrasts with that of pyridine hydrochloride which selectively 

cleaved both methoxyls in (6) to afford the methylenedioxy-sub- 

stituted phthalide (56). 
19 
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Partial 0-Demethvlation of Dimethoxy- 

substituted 3,4-dih~droisoquinolines 

Partial Cleavage of Isomeric Dimethoxy-substituted 

3,4-dihydroisoquinolines 
21 

In view of the-preferential cleavage of 6,7-dimethoxy-3,4- 



dihydroisoquinoline (40) with mineral acid to the 7-monophenol 

(41),13 it was of interest to determine whether the isomeric 

dimethoxy-substituted dihydroisoquinolines could also be partially 

0-demethylated. For this purpose, the reaction conditions were 

optimized to favor the formation of only one main product, as 

visualized by thin layer chromatography, since the concentration 

of acid and substrate as well as the reaction temperature and 
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time influenced the extent of ether cleavage. Under these cbn- 

ditions, the 5-methoxyl of the 5,6-dimethoxy imine (60) and the 

5,8-diether (62) were cleaved to give the corresponding mono- 

phenols (65) and (67) while the 6,8-dimethoxy isomer (63) and the 

5,7-diether (64) afforded the 6-monophenol (68) and the 7-mono- 

phenol (691, respectively. In contrast, acid catalyzed cleavage 

of the 7,8-dimethoxy isomer (61) gave the 8-monophenol (66) along 

with a significant amount of the corresponding diphenol. 

All of the isomeric dimethoxy-substituted 3,4-dihydroisoquin- 

olines, except the 5,6-isomer (60),~~ were new and were prepared 

by standard methods. The 5,8-isomer (62) was obtained from 2-(2, 

5-dimethoxypheny1)ethylamine2 by N-formylation followed by 

~ischler-~apieralski cyclization., The isomers (61), (63), and 

(64) yere preferably obtained by hypochlorite oxidationZ4 of the 

corresponding tetrahydroisoquinolines (70)25 and the heretofore 

unknown 6,8- and 5,7-isomers (72) and (74). The isomers (72).and 

(74) were' conveniently prepared from the known trimethoxy-substi- 
2a 

tuted precursors (71) and (73) ,26 recpectively, a modified 

Birch reduction involving the elimination of the middle of three 

adjacent methoxyl groupswith sodium in a mixture of liquid ammonia 

and ethan01.'~ Alternatively, catalytic reduction of the 3-chloro- 

substituted iscquinoline (75) also af ford~d the 6,s-dimethoxy- 

tetrahydroisoquinoline (72) while demethoxylation of mescaline 

(76) furnished 3,s-dimethoxyphenethylamine (7,) 2g which was con- 

verted by N-formylation and the ring closure with phosphorus oxy- 

chloride into 6,8-dimethoxy-3,4-dihydroisoquinoline (63) in poor 

yield. 



All the monophenols (65)-(69) were isolated either as their 

crystalline bases or as mineral acid salts and characterized by 

physical-chemical methods. The position of the phenolic hydroxyl 

group was established by direct comparison with a reference com- 

pound prepared by an unequivocal route or by transformation into 

a known tetrahydroisoquinoline derivative. 

The monophenol (65) was found to be identical with 5-hydroxy- 

6-methoxy-3,4-dihydroisoquinoline which was prepared from 2-(2- 

hydroxyl-3-methoxyphenyl) ethylamine (78) 30 by N-formylation 

followed by cyclization with phosphorus oxychloride. In a similar 

manner, the phenethylamine (79), obtained from 2-benzyloxy-5- 

meth~x~benzaldehyde,~ was converted to the dihydroisoquinoline 

which by 0-debenzylation with acid gave 5-hydroxy-8-methoxy-3,4- 

dihydroisoquinoline, identical to the monophenol (67). In contrast, 

the structure of (66) was readily established by reduction with 

sodium borohydride to the known 8-hydroxy-7-methoxytetrahydroiso- 

quinoline (80). 26,32 

To ascertain the position of the phenolic hydroxyl of (68), it 

was reduced to the tetrahydroisoquinoline (81a), converted into 

the N-fonnyl derivative (81b) and reacted with S-chloro-l-phenyl- 



IH-tetrazole to yield the tetrazolyl ether (82). Hydrogenation 

of (82) in the presence of palladium removed the tetrazolyl 

ether group33 and the resulting monomethoxy N-formyl derivative 

(83) was reduced with sodium bis(2-methoxyethoxy)aluminum 

hydride to a monomethoxy tertiary amine which was identical to 

8-methoxy-2-methyl-l,2,3,4-tetrahydroisoquino~ine (84) 34 but 

not to 6-metho~y-2-methyl-l,2,3,4-tetrahydroisoquinoline. 
35 

Similarly, the monophenol (69) was transformed (85)-(88) to 

a monomethoxy tetrahydroisoquinoline which was identical to 5- 

methoxy-2-methyl-l,2,3,4-tetrahydroisoquinoline (89) 36 but not 

to the 7-methoxy isomer. 37 Further confirmation for the pres- 

ence of the 7-phenolic hydroxyl in (69) was obtained from the 

non-identity of the corresponding tetrahydroisoquinoline (85) to 

authentic 5-hydroxy-7-methoxy-l,2,3,4-tetrahydroisoquinoline. 
38 
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Structure of Psychotrine and Cleavaqe of 
39 

0-Methyl~sychotrine 

In contrast to the acid lability of the 7-methoxyl in 6,7- 

dimethoxy-3,4-dihydroisoquinoline,13 it has been assumed that 

the 6'-methoxyl in the Ipecac alkaloid 0-methylpsychotrine (go), 

a substituted 6',7'-dimethoxy-3,4-dihydroisoquinoline, is pre- 

ferentially cleaved with mineral acid to the 6'-monophenol psycho- 

trine (44). This difference in cleavage pattern prompted the 

following study which confirmed the structure of (44) but not 

the preferential lability of the 6'-methoxyl in O-methylpsycho- 

trine (90). 



The two phenolic Ipecac alkaloids psychotrine (44) and 

cephaeline (91) have been related to each other by reduction. 4 0 

Their absolute configuration has been established since O-methyl- 

ation yielded 0-methylpsychotrine (90)~' and emetine (9~)~' 

respectively, two other Ipecac alkaloids of known absolute con-. 

figuration. * However, the assignment of the free hydroxyl 

group to the 6'-position in psychotrine (44) and cephaeline (91) 

has not been rigidly established since it is orimarily based on 

the assumptipn by arindley and ~ y m a n ~ ~  that the 6'-rnethoxyl in 

0-methylpsychotrine (90) is the most labile of the four methoxyls 

in the molecule and is preferentially cleaved by acid hydrolysis 

to psychotrine (44) with a 6'-hydroxyl group. Pailer and 

~orschinski~~ lent support to this assumption when they sub- 

jected 0-ethylcephaeline (93) to a lengthy degradation and ob- 

tained a semicarbazone which gave no melting point depression 

with a synthetic sample of 2-ethyl-4-ethoxy-5-methoxybenzalde- 

hyde semicarbazone. However, the synthesis of the latter compound 

was ambiguous and reauired 6 recrystallizations to give a con- 

stant melting point- 



In view of these considerations it was of interest to 

rigidly establish the position of the hydroxyl group of (44) 

and (91) by an unambiguous synthesis of psychotrine (44) and 

its 6'-O-methyl-7'-0-desmethyl isomer (101) which was needed 

for comparison. 

Condensation of the optically active tricyclic ester (94) 2 4 

with 2-(3-benzyloxy-4-methoxypheny1)ethylamine ( 9 5 1 ~ ~  or 2- 

(4-benzyloxy-3-methoxypheny1)ethylamine (96)46 gave the benzyl 

ether amides (97) and (98), respectively. Cyclization of the 

latter with phosphorus oxychloride afforded the corresponding 

benzyloxy-substituted 3,4-dihydroisoquinoline derivatives (99) 

and (100) which were debenzylated with 20% hydrochloric acid to 

the phenolic bases (44) and (101) respectively. Synthetic (44) 

was identical in all respects to natural psychotrine and was con- 

verted by treatment with diazomethane into 0-methylpsychotrine 

(90) which was also identical to the' natural alkaloid. This 

definitely confirmed Brindley and Pyman's assumption that the 

free hydroxyl group of psychotrine (44) is in the 6'-position, 
41,47 

Further, since (44) has been related to cephaeline (91), 

this also unequivocally established the 6'-position of the free 

hydroxyl group of cephaeline. This was independently confirmed 
48 

by szZntay and co-workers who synthesized racemic (91) by a 

Pictet-Spengler condensation of racemic protoemetine, obtained 

by diisobutylaluminum hydride reduction of racemic (94), with 

3-hydroxy-4-methoxyphenethylamine. 



The procedure of Brindley and P-y~nan~~ for the hydrolysis of 

0-methylpsychotrine (90) with hydrochloric acid at 170Â was re- 

peated and the reaction mixture analyzed by thin layer chroma- 

tography using psychotrine (44), 0-methylpsychotrine (90) and 

6'4-methyl-7'-desmethylpsychotrine (101) as comparison samples. 

As expected, the hydrolysis gave a'rather complex mixture con- 

taining (44) and (101), as well as (90) and at least 6 other 

components. It is evident that, in contrast to Brindley and 

Pyman's postulation, selective cleavage of the methoxyl groups 

does not take place under these conditions. 

Controlled 0-Demethylation of Papaverine 
4 9 

In contrast to the preferential cleavage of the 7-methoxyl 

of 6,7-dimethoxy-3,4-dihydroisoquinoline with mineral acid, 13 

it has been reported that the benzylisoquinoline alkaloid pa- 

paverine (45) is partially 0-demethylated to the 6,7-dimethoxy 

diphenol (106) by refluxing concentrated hydrochloric acid 5 0 

and completely de-etherified to the tetraphenol papaveroline 



(108) by refluxing 48% hydrobromic acid. It was, therefore, 

of interest to determine the relative lability of the methoxyls 

of (45) to acid catalyzed cleavage under controlled conditions, 

Based on these studies, the pattern of 0-demethylation of 

(45) with mineral acid involved first the two methoxy groups 

of the benzylic side chain to afford a mixture of the mono- 

phenols (102) and (103) and the diphenol (1061, then the 

methoxyl in the 7-position to form the triphenol (107), and 

finally the 6-methoxyl to give the tetraphenol (108). There 

was no evidence that the 7- or 6-methoxyl preferentially cleaved 

to the corresponding monophenols (104) and (105). 

Reaction conditions for the acid catalyzed hydrolysis of pa- 

paverine (45) were optimized by thin layer chromatography using 

as standards authentic samples of phenols which were obtained 

as follows: The monophenols (102) to (105) and papaveroline 
51,52 

(108) were prepared according to literature procedures. 

The diphenol (106) was obtained by a Schotten-Baumann reaction 

of the hydroxy arnine ( 1 0 9 ) ~  with the acid chloride (110) of 

3,4-dibenzyloxyphenylacetic acid54 to give the arnide (111) which 

was cyclodehydrated with phosphorus oxychloride to the isoquin- 

oline (112) and then 0-debenzylated with acid. The triphenol 

(107) was synthesized by fusion of the benzyloxy methoxy amine 

( 9 6 )  with the diphenolic acid (113) followed by benzylation 



to the amide (114) which was ring-closed with phosphorus oxy- 

chloride and the resulting imine (115) dehydrogenated with pal- 

ladium and debenzylated with acid. 

Reaction of papaverine (45) with refluxing concentrated 

hydrochloric acid for several hours gave a mixture of starting 

material and the five phenols (102), (103), (106), (107) and 

(108) from which the diphenol (106) could be isolated in good 

yield but whose physical properties differed considerably from 

those reported. In contrast, treatment of (45) with liquid 

hydrogen bromide gave a 1:l mixture of the two monophenols (102) 



and (103) as shown by nmr and glpc while refluxing 48% hydro- 

bromic acid gave initially 40% of the diphenol (106) and on 

longer reaction time 80% of the triphenol (107). The mixture 

of monophenols (102) and (103) was transformed stepwise with the 

latter reagent to afford the diphenol (1061, then the triphenol 

(107), and finally the tetraphenol (108). 

Although these cleavage conditions provide a facile route to 

some of the phenols, it is interesting that the relative resist- 

ance of the 6 -  and 7-methoxyls of (45) to scission with mineral 

acid contrasts with their lability on thermal fusion of the 

hydrochloride of (45) to afford a mixture of the protopapaverines 

(116) and (117). 
55 
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Synthesis of Corypalline and 8-Methvlcorvpalline 
57 

The simple phenolic isoquinoline alkaloid ~orypalline~~ (46) 

has been synthesized by conversion of the benzyloxy-substituted 

imine (118), obtained by cyclodehydration of N-formyl-4-benzyl- 

oxy-3-methoxyphenethylamine, into its methochloride (119) fol- 

lowed by reduction. 59 It has also been prepared by hydrogenation 

of the condensation product (1201, obtained from isovanillin and 

aminoacetaldehyde diethylacetal, to form the N-benzyl derivative 

(121) followed by reductive condensation with formaldehyde to the 

tertiary amine (1221, treatment with dilute mineral acid, and 

catalytic hydrogenation. 60 



Alternative to the above methods, a facile route to cory- 

palline (46) has now been achieved based on the acid lability of 

the 7-methoxyl of 6,7-dimethoxy-3,4-dihydroisoquinoline (40). 
13 

Treatment of (40)" with 48% hydrobromic acid under controlled 

reaction conditions afforded 63% of the monophenolic imine (41'). 

Catalytic hydrogenation of its quaternary methiodide (123) 
62 

yielded directly the alkaloid (46) in 57% overall yield. 

As an extension of the utility of preferential O-demethyl- 

ation, the now readily accessible monophenol corypalline (46) 

was converted into 8-methylcorypalline (47) and its 0-methyl 

ether. This was prompted by the structural resemblance of (47) 

with 1-(4-methoxybenzy1)-2,8-dhethyl-7-hydroxy-6-methoxy-1,2, 

3,4-tetrahydroisoquinoline, a major cleavage product of the bis 

benzylisoquinoline alkaloid repanduline with potassium in 



liquid ammoniaG3 which has been synthesized by a rather lengthy 

procedure. 
64 In contrast, the following simple and efficient 

method was used to introduce an 8-methyl substituent into a 7- 

hydroxy-6-methoxy-tetrahydroisoquinoline and involves the thio- 

methylation reaction of Poppelsdorf and ~ o l t ~ ~  followed by re- 

ductive desulfurization of the phenyl-thiomethyl intermediate. 

Reaction of corypalline (46) with formaldehyde and thio- 

phenol provided the thio derivative (124). Treatment of (124) 

with excess Raney nickel in ethanol afforded directly 8-methyl- 

corypalline (47) which was converted with diazomethane into its 

0-methyl ether (127). The structures of the new tetrahydroiso- 

quinoline (124), (47), and (127), supported by physical data, 

were confirmed by an independent synthesis of (127). Reductive 

condensation of 3,4-dimetho~~-2-meth~lbenzaldeh~de~~ with amino- 

acetaldehyde dimethylacetal yielded the substituted benzylamine 

(125) which was cyclized to the tetrahydroisoquinoline (126) 

followed by reductive condensation with formaldehyde to 6,7-di- 

methoxy-2,8-dimethyl-l,2,3,4-tetrahydroisoq~inoline, identical 



The Synthesis of Chervlline 
6 7 

An interesting application of the preferential cleavage of 

the 7-methoxyl of 6,7-dimethoxy-3,4-dihydroisoquinoline13 is 

given by the synthesis of cherylline (48). The latter, a 4- 

phenyl-substituted 1,2,3,4-tetrahydroisoquinoline and a new 

representative of the rare phenolic Amaryllidaccae alkaloids, 

was recently isolated, its structure determined and its absolute 

configuration established.68 The preparation of (Â± -cherylline 

(138) as well as the first synthesis of the natural alkaloid 

(48) and its unnatural isomer (149) was accomplished as follows. 

Based on standard  method^,^' the benzophenone (1281, ob- 
tained by condensing veratric acid and phenol in the presence of 

polyphosphoric acid, was converted to the benzyloxy ketone (129) 

and reduced to the benzhydrol (130) with sodium borohydride. 

Treatment of (130) with thionyl chloride yielded the chloro de- 

rivative (131) which was converted to the nitrile (132) with 

cuprous cyanide followed by hydrogenation in the presence of 

Raney cobalt to the phenethylamine (133). Bischler-Napieralski 

cyclization of the N-fonnyl derivative (134), obtained from (133) 

and methyl formate, followed by debenzylation with cone. hydro- 
' 
chloric acid at 25' gave the 6,7-dimethoxy dihydroisoquinoline 

(135). Selective 0-demethylation of (135) with 48% hydrobromic 

acid at 10O0 for 6 hr yielded the 6-methoxy-7-hydroxy derivative 

(136). Sodium borohydride reduction of (137), obtained from 

(136) and methyl iodide, afforded (Â±)-cheryllin (138) whose uv, 

nmr and mass spectra and chromatographic behavior were identical 

to a sample of natural cherylline. 
68 



The synthesis of cherylline (48) and its unnatural isomer 

(149) was accomplished resolution of the (*)-phenethylamine 

(133). Treatment of (133) with (-)-diacetone-2-keto-L-gulonic 

acid7 in isopropanol afforded the diastereomeric salt (139a). 

Treatment of the mother liquors (as the free base) with (-)-di- 

0-p-toluoyl-D-tartaric acid in acetone yielded the diastereomeric 

salt (140a). Each of these was converted to the corresponding 

crystalline hydrobromides (139b) and (140b) whose ORD and CD 

spectra were exact mirror images., From this point, the syn- 

thesis was carried out by the procedures described for (138). 
, . 

The (+)-phenethylamine (139b) gave the dextrorotatory 



^ COOH 

( 1 3 9 a )  R=H. 
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I 
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0 O H  

( P ) M ~ C H ~ O ~ C C H  
$Me 1 

COOH 

( 1 3 9 b )  R=H.HBr ( 1 4 0 b )  
( 1 4 1 )  R=CH3 ( 1 4 2 )  / I, 



intermediates (141), (143),(145) and (147), all of which ex- 

hibited negative Cotton effects in their OED spectra while the 

(-)-phenethylamine (140b) furnished the antipodes (1421, (144), 

(146) and (148) which showed positive Cotton effects. Reduction 

of the quaternary intermediate (147) was accompanied by inver- 

sion of the Cotton effects and afforded unnatural cherylline 

(149) of g-configuration. By the same procedure (148) was con- 

verted into the (-)-tetrahydroisoquinoline (48) identical in 

mmp, chromatographic behavior, uv, nmr, ORD, CD and mass spectra 

to natural cherylline. 
68 

Partial 0-Demethvlation of 1-(Trimethoxv- 

Cleavaqe of ~escaline~l and !TrichocereineY2 as 

Mode1 Compounds 

The lability of the middle of three vicinal aromatic 

methoxyls to mineral acid has been previously demonstrated for6 

7,8-trimethoxy-3,4-dihydroisoquinoline. ' The utility of 

this finding was evaluated on simpler model systems. Thus, the 

trimethoxy-phenethylamine alkaloids mescaline (150) and its N, 

N-dimethyl derivative trichocereine (151) upon treatment with 
, 20% hydrochloric acid under controlled reaction conditions 

afforded 64% of desmethylmescaline (49) and 74% of demethyl- 

trichocereine (50), respectively. Evidence that scission had 

indeed occurred at the middle methoxyl was obtained by the id- 

entity of the cleavage product (49) to an authentic sample pre- 

pared by condensation of syringaldehyde with nitromethane fol- 

lowed by lithium aluminum hydride redu~tion.'~ Further, the 

product obtained by reductive condensation of (49) with formal- 

dehyde was identical to the monophenol (50). 



Preferential Cleavaqe of 1-(Trimethoxyphenethy1)- 

3.4-dihvdro- and 1.2.3.4-tetrahydroisoauinolines 
74 

The diphenolic tetrahydroisoquinoline (154), shown by 

Battersby and co-workers7 to be an important precursor of the 

novel homoaporphine alkaloid multifloramine (511, has been syn- 

thesized by standard methods by Kametani and associates. 
76 

It was, therefore, worthwhile to consider preferential O-demethyl- 

ation with mineral acid as an alternative route to the precursor 

(154). In view of the acid lability of the middle of three 

vicinal methoxyls 14~15~71y72 and of the 7-methoxyl in 6,7-di- 
13,56,67 . 

methoxy-3,4-dihydroisoquinolines it appeared likely that 

the pentamethoxy-substituted 3,4-dihydroisoquinoline (152) could 

be selectively cleaved at the 4',7-positions to afford the cor- 

responding diphenol (153) which could then be readily converted 

into the desired tetrahydroisoquinoline (154). Based on these 

considerations, the action of mineral acid under controlled con- 

ditions on various 1-(3,4,5-trimethoxyphenethy1)-3,4-dihydro- 

and 1,2,3,4-tetrahydroisoquinolines, all obtained by standard 

methods, 74 was investigated. 



"50 -Me Me0 

m -Me 

Me0 

Hc ' 
OMe OMe 

OR OH 

Treatment of the pentamethoxy-substituted 3,4-dihydroiso- 

quinoline (152) with liquid hydrogen bromide cleaved the 4'- 

methoxy to give the monophenol (155) while 62% hydrobromic acid 

at 100' for 15 min. and at reflux for 2 hr gave the tetraphenol 

(157) and the pentaphenol (159), respectively. Based on the 

known greater lability of a benzyloxy function than a methoxyl 

to mineral acid,?? the structures of (155) and (157) were es- 

tablished by their identity to the mineral acid cleavage products 

of the corresponding benzyloxy derivatives (156) and (158) ob- 

tained by standard methods; whereas that of (159) was confirmed 

by scission of the monomethoxyl of (157) with refluxing hydro- 

bromic acid. In addition, the 4'-methoxyl of the pentamethoxy- 

substituted 1,2,3,4-tetrahydroisoquinoline (160) was cleaved 

with refluxing 20% hydrochloric acid tothe corresponding.mono- 

phenol (161) which was also obtained by acid catalyzed debenzyl- 

ation of the monobenzyloxy derivative (162). 



Me0 OMe 

Me0 

XX; - M ~  

In view of this unexpected stability of the 7-methoxyl of the 

3,4-dihydroisoquinoline (152), the corresponding 7-benzyloxy 

tetramethoxy-3,4-dihydroisoquinoline (163) was reacted with 20% 

hydrochloric acid under controlled conditions. At room tempera- 

ture for 10 days, (163) was selectively cleaved at the benzyloxy 

function to afford in excellent yield the monophenol (164) 

while at reflux the 4',7-diphenol (153) was formed. The latter 

was also obtained by controlled acid hydrolysis of either the 

monophenol (164) or the dibenzyloxy derivative (165). In a 



similar manner, the 7-benzyloxy-tetrmethoxy-tetrahydroisoquin- 

oline (166) was hydrolyzed by mild treatment with 20% hydro- 

chloric acid to the 7-hydroxy derivative (167) or under more vig- 

orous conditions to the desired 4',7-diphenol (154). The latter 

was also obtained from the monophenol (167) or the dibenzyloxy 

intermediate (168) by controlled reaction with acid. 

Me0 OMe 

OMe 

OMe 

Me0 OMe 

Me0 

Me0 OMe 

OMe 

(166) \ Me0 

Me0 OMe OR 

OMe (154) R=H 

(167) (168) R=CH, 



Based on the partial ether cleavage study which demonstrated 

that the benzyloxy and the 4'-methoxy groups were the most 

labile while the 6-methoxyl was the most stable to acid cata- 

lyzed hydrolysis, the diphenolic multifloramine precursor (154), 

previously obtained by a multistep pr~cedure,~~ was synthesized 

by the following straightforward sequences. Since free phenols 

need not be protected in the Bischler-Napieralski reaction, 
9 

the hydroxy-phenethylamine78 (169) and the trimethoxy-phenylpro- 

pionic acid (170)~ 79 both obtained by improved procedures, were 

fused to give the amide (171). Cyclodehydration of (171) with 

phosphorus oxychloride to the monophenolic imine (164) followed 

by treatment with 20% hydrochloric acid under controlled re- 

action conditions effected cleavage of the middle of the three 

methoxyls to yield the diphenolic dihydroisoquinoline (153) 

which was converted into the methobromide (172) and catalytic- 

ally hydrogenated over platinum to the desired diphenol (154). 

OMe 

(170) ~ e 0  
Me0 

OMe 
+ OMe 

HO ^ N  - + 

Me0 ' OMe Me0 OMe Me0 

OH OH OH 

(153) (172) (154) 



Synthesis and Absolute Configuration of Multifloramine 8 0 

As shown in the preceding study, the diphenolic tetrahydro- 

isoquinoline (154), an important precursor of the novel homo- 

aporphine alkaloid multifloramine (51),75 was obtained by a 

straightforward synthesis based on preferential 0-demethylation 

Since Kametani and co-workers7 have reported the oxidative con. 

version of (154) to the dienone (173), the penultimate inter- 

mediate for racemic multifloramine, it was of interest to re- 

solve (154) and prepare natural (-)-multifloramine (51) as 

well as its unnatural isomer. 

M:p -Me MIF -Me HO ' 
Me0 , + Me0 A 

" I OMe 
HO ' 

Me0 \ OMe OMe 

(154) (173 (51) 

Optical resolution of (154) with a number of optically 

active acids was unsuccessful. However, the related dibenzyloxy 

derivative (174), obtained from the corresponding 3,4-dihydro- 

isoquinoline (165) by sodium borohydride reduction, was readily 

resolved with di-0-p-toiuoyl-D-tartaric acid. crystallization 

of the tartrate from acetonitrile gave the levorotatory salt of 

(175) whose hydrochloride was dextrorotatory. Conversion of the 

tartrate mother liquors to the hydrochloride followed by crystal- 

lization from acetonitrile yielded the levorotatory enantiomeric 

hydrochloride of (176). Reductive condensation of (175) with 



formaldehyde in the presence of Raney nickel resulted in simul- 

taneous N-methylation and debenzylation to afford the levorota- 

tory diphenol (177). Similar treatment of (176) yielded the 

dextro-isomer (178). 

Me0 OMe 

OH 

(177) 

Me0 OMe 

Me0 OMe 



In order to determine the absolute configuration of the 

enantiomeric diphenols, the dextrorotatory antipode (178) was 

fully methylated by treatment with diazomethane to the dextro- 

rotatory pentamethoxy-tetrahydroisoquinoline (1791, isolated 

as its hydrobromide. The latter exhibited an OBD spectrum 

which was similar, but with opposite Cotton effects, to the 

spectrum of the hydrobromide of dimethoxytetrahydroisoquin- 

oline (180) whose absolute configuration had been established 

as R. Further, since comparison of the O m  and CD spectra of 

the dextro-base (179) and the g-levo-base (180) showed that the 

two compounds were mirror images of each other (Fig. 1 )  it fol- 

lowed that (179) had the 2-configuration at its asymmetric 

center. Based on this assignment, the interrelated enantio- 

meric diphenols (177) and (178) as well as their dibenzyloxy 

precursors (175) and (176) possess the E- and S-configurations, 

respectively (Table I). 



Table 1 

Configuration and Specific Rotation 

of Resolved Tetrahydroisoquinolines 

Me0 4 OMe 
OR, 

R configuration - 

Structure 

' 
(177) Me 

(178) Me 

Conf ig- 
uration 

R - 

s - 
R - 
s - 
s - 

S configuration - 

a 
Determined as 1% solution in methanol. 

~i-0-p-toluoyl-~-tartrate. 

c Hydrochloride. 

"^~ot distilled. 

e 
Hydrobromide. 



The isomeric diphenols (177) and (178) were transformed 

into the enantiomeric multifloramines (51) and (183), respect- 

ively. Oxidation of (177) with aqueous ferric chloride 

afforded the dienone (181) whose nmr spectrum was in excellent 

agreement with the chemical shifts reported for the racemic 

dienone. 76 Upon treatment with concentrated sulfuric acid, 

(181) rearranged to the levorotatory isomer of s-configuration 

(511, identical to the natural alkaloid7 multifloramine by 

mixed melting point and optical rotation. By the same sequence 

of reactions, dextrorotatory unnatural multifloramine (183) was 

obtained from the diphenol (178) by oxidation to the dienone 

(182) followed by acid rearrangement (Table 2 ) .  

Me0 J$ OMe 

4 '  3 '  
Me0 HpFe 

Me0 
, 

0 
OMe 

Me0 

Me0 

OMe 

OMe OMe 
Me0 OMe 

OH 



Table 2 

Configuration and Specific Rotation of 

Optically Active Dienones (2) and 
~ultifloramines (2) 

Me0 

Me0 OMe -Y-Me 0 

Configuration 

Base - 

a 
only the ̂ -configuration is represented in formula A and B. - 
Tetermined as a 1% solution in methanol. 



The optical rotatory dispersion spectra (Fig. 2) and the 

circular dichroism spectra (Fig. 3) of natural multifloramine 

(51) and the unnatural isomer (183) are mirror images of each 

other. It is of interest to note (Fig. 2) that, although (51) 

is levorotatory at the sodium D-line, the Cotton effects be- 

tween 250 and 320 nm are dextrorotatory. In contrast, the 1- 

phenethyl-substituted tetrahydroisoquinolines (179) and (180) 

exhibited [ a ]  values and Cotton effects of the same sign. 

This is probably due to the difference between a relatively 

rigid cyclized structure and an open-chain compound. 



Synthesis of 10-Hvdroxv-2.3.9.11-tetramethoxv- 

homoberbine 
82,83 

Another example of the lability of the middle of three 

$ vicinal methoxy-substituted tetrahydroisoquinolines toward 
s * mineral acid under controlled reaction conditions was provided 

by a study of the homoberbines (184), a new class of hetero- 
i , - 

cyclic compounds which are homologs of the tetrahydroprotober- 

berines (berbines) but have not as yet been isolated from 

natural sources. However, it was of interest to synthesize a 

few representative homoberbines especially since they could be 

derived from phenethylisoquinolines (185), some of which have 

been shown to be biogenetic precursors of the homoaporphines 

(186). 
7 5 



Based on the classical Mannich type reaction for the pre- 

paration of berbines, the pentamethoxy-substituted homoberbine 

(189) was obtained from the previously described pentamethoxy 

3,4-dihydroisoquinoline (152) by sodium borohydride reduction 

to the corresponding tetrahydroisoquinoline (187) followed by 

condensation with formaldehyde in the presence of mineral acid. 

The mass spectrum of (189) showed the expected molecular ion 
+ 

( M )  and the (M-1) as well as main cleavage corresponding to 

ions (A) and (B). 

Treatment of the pentamethoxy-homoberbine (189) with 20% 

hydrochloric acid for 2 hr at reflux effected selective scission 

of the middle of the three methoxyls to afford the 10-hydroxy- 

substituted homoberbine (191) in 64 % yield. The structure of 

the latter was confirmed as follows. The previously described 

benzyloxy-imine (156) was reduced to the tetrahydroisoquinoline 

(188) followed by condensation with formaldehyde in acetic acid, 

according to the procedure of Kametani and co-workers4 for min- 

eral acid sensitive functions,to the benzyloxy homoberbine (190) 

0-Debenzylation of (190) with acid afforded the identical mono- 

phenol (191) obtained by preferential cleavage of (189). 
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(152) R=Me (187) R=Me 1 (189) R=Me (156) R=C7H7 (188) R=C? (190) R=C7H, 

Partial 0-Demethylation of"6,7,8- and 5,6,7-Trimethoxy- 

substituted 1.2.3.4-tetrahydroisoquinolines 

Cleavaqe of Model Compounds 85 

The selective cleavage of the middle of three vicinal 

methoxyls by mineral acid under controlled reaction conditions 

has been demonstrated in the preceding chapter for 1-(trimethoxy- 

substituted) 6.7-dimethoxy-3,4-dihydro- and 1,2,3,4-tetra- 

hydroisoquinolines and has been reported by Brossi and co- 

worker~'~ and by Kametani and a~sociates'~ for 6,7,8-trimethoxy- 

3.4-dihydroisoquinolines. It was, therefore, of interest to de- 

termine the behavior of 6,7,8- and 5,6,7-trimethoxy-substituted 

1.2.3.4-tetrahydroisoquinolines toward mineral acid. 



For this purpose, the simple alkaloid anhalinine (192) 2 

was treated with 20% hydrochloric acid under reaction con- 

ditions optimized to favor the formation of a minimum of pro- 

ducts as visualized by thin layer chromatography. Under these 

conditions, a mixture of hydrochlorides was obtained which was 

separated to give 60% of the starting material (1921, 21% of 

the 7-monophenol (193)~'~ 4% of the 8-monophenol anhalamine 

(194) and 4% of the diphenolic tetrahydro- 

isoquinoline (195) hydrochloride. Similarly, the l-methyl-sub- 

stituted alkaloid (2)-0-methylanhalonidine (196) hydrochloride 87 

yielded 48% of unchanged (196), 20% of the 7-monophenol (197), 
14 

5% of the 8-monophenol anhalonidine (3) and 6% of the 7,8-di- 

phenol (198) . 

In contrast to the secondary amines (192) and (196) which 

formed mixtures of phenolic products that could not be avoided, 

the corresponding tertiary amines 0-methylanhalidine (199) 
88 

and racemic 0-methylpellotine (201) when treated with 20% 

hydrochloric acid under the same conditions were 0-demethylated 

at the middle methoxyl group to afford 81% of (200) and 72% of 

(202), respectively, as hydrochlorides. Similarly, the 5,6,7- 

trisubstituted tetrahydroisoquinoline (Â±)-thalifenderlin (203) 
90 

hydrochloride8g yielded the corresponding 6-phenol (53 ) . 



Synthesis and Absolute Confiquration of Anhalonine 

and Lophophorine 
91 

The previous study on the preferential 0-demethylation of 

6,7,8-trimethoxy-substituted 1,2,3,4-tetrahydr0is0quin01ines 

with mineral acid demonstrated that, in contrast to the N-methyl 

derivatives which were selectively cleaved at the 7-methoxyl, 

the corresponding secondary amines gave mixtures of the 7- and 

8-monophenols and the 7,s-diphenolo 85 This finding has now 

been utilized for a novel and simplified synthesis of two of the 

major cactus alkaloids, anhalonine 12) and lophophorine (54), 

heretofore obtained by a route (see Introduction) that formed 
3 

isomeric intermediates which required separation* 

For this purpose, the reaction conditions previously rioted 

for the preferential 0-demethylation of (*)-0-methylanhalonidine 

(196) were modified by extending the treatment time with 2G7k 

hydrochloric acid to afford the key intermediate 6-methoxy-7,8- 

diphenol (198) in 57% yield. Reaction of (198) with ethyl 

chloroformate yielded the diphenolic carbamate (204) which was 

condensed with dibromomethane in dimethylformamide according to 

the procedure of Tomita and ~o~agi'~ to the methylenedioxy ure- 

than (205). Base-catalyzed hydrolysis of (205) gave racemic an- 

halonine (206) whereas lithium aluminum hydride reduction of 

(205) afforded racemic lophophorine (207). Alternatively, (207) 



was obtained by reductive condensation of (206) with fonnalde- 

hyde inthe presence of Raney nickel catalyst. Resolution of 

(206) with (-)-tartaric acid according to the procedure of 

sp;th and ~ e s z t l e r ~ ~  afforded the alkaloid anhalonine (2) 3b, 93 

which was transformed by N-methylation into natural lophophor- 

ine (5410 
3b, 93 

In connection with a related study on the tetrahydroiso- 

quinoline alkaloid (+) -0-methylanhalonidine, a single-crystal 

X-ray analysis established that anhalonine (2) hydrobromide 

possesses the s-configuration (Fig. 4). This confirmed the 

assignment made by Battersby and ~dwards'~ using the method of 

optical rotatory shifts wherein the negative molecular rotation 

of (2) and (54) decreased with increasing polarity of the sol- 

vent* The similarity of the ORD and CD spectra of (2) and (54) 

provided verification that lophophorine (54) possesses the 5- 

Fig. 4. Stereodrawings Illustrating the Absolute 

ConÂ£iguratio of Anhalonine ( 2 )  as 

Detemined by X-ray Analysis of (2)mrS 



P~eferential Cleavaqe of an Aromatic Methylenedioxy Gr0u~ 

in the Presence of Methoxyls with Boron Trichloride 
95 

In connection with recentstudieson the transfonnation of 

phthalide alkaloids, it was reported that boron tribromide was 

an excellent reagent to effect complete 0-dealkylati~n.'~ In 

contrast, it has now been ascertained that the Lewis acid boron 

trichloride can be used to preferentially cleave an aromatic 

methylenedioxy group in the presence of methoxyl~~ The select- 

ive action of this reagent was demonstrated on model compunds 

and applied to a facile synthesis of a phthalideisoq~inoline~ 

Although boron trichloride has been utilized in the scission 

of cyclic acetals of hexito1s1* and in the partial de-etherif- 

ication of certain podophyllotoxins,g6 it was only effective 

in cleaving an aromatic methylenedioxy group in the presence of 

aromatic methoxyls under controlled reaction conditions- The 

type and extent of de-etherification of model compounds treated 

with boron trichloride in methylene chloride was influenced by 

the ratio of substrate to reagent as well as the reaction temper- 

ature and time. By proper selection of conditions, cleavage of 

a methylenedioxy group in preference to aromatic methoxyls could 

be achieved. For example, treatment of the 4,s-methylenedioxy- 

o-xylene (208)'' at room temperature with 1 or 2 equivalents of 

boron trichloride for 64 hr and 3 hr, respectively, gave the 

4,s-dimethylcatechol (209)" in 80% yield, while ether cleavage 

of the 4,s-dimethoxy-o-xylene (210) required higher temper- 

atures or longer reaction times- Similarly, while the methylene- 

dioxy-substituted isoquinoline (211)~' and its methoxy analog 

papaverine (45) were converted by treatment with 2 molar equiv- 

alents of the reagent for 5 hr at room temperature into a mix- 

ture of phenolic materials, only (211) was cleanly cleaved at 4 O  

to yield 78% of the 3 ' ,4' -0-desmethylpapaverine (106 ) 49 whereas 

(45) was recovered unchanged. 



OMe 
OMe 

To further illustrate the synthetic applicability of pre- 

ferential 0-demethylenation with boron trichloride to isoquin: 

oline alkaloids, commercially available (-)-&hydrasthe ( 6 )  was 

treated with 2 moles of the Lewis acid in methylene chloride at 

room temperature for 6 hr to afford 81% of the dimethoxy diphend 

(59). Reaction of (59) with diazomethane afforded the recently 

described tetramethoxy phthalideisoquinoline (-)-cordrastine I1 

(7). 
19 

OMe OMe 
0 OMe 0 OMe 

0 OMe 



Conclusions 

The utility of preferential 0-demethylation with mineral 

acid and preferential 0-demethylenation with boron trichloride 

as tools in the synthesis of certain isoquinoline alkaloids has 

been demonstrated. This approach provides a simple route to 

phenolic isoquinolines usually obtained by cumbersome multistep 

procedures. However, it is limited to specifically substituted 

starting materials. 

A variety of simple and complicated polymethoxy-substituted 

3,4-dihydro- and 1,2,3,4-tetrahydroisoquinolines have been pre- 

ferentially 0-demethylated with mineral acid under controlled 

reaction conditions. The lability of the 7-methoxyl in 6,7- 

dimethoxy-3,4-dihydroisquinoline was utilized in the novel syn- 

thesis of the monophenolic alkaloids corypalllne (46) and 

cherylline (48) and studies of the cleavage of the middle of 

three vicinal methoxyls resulted in the facile synthesis of the 

homoaporphine alkaloid multifloramine (51) and the catcus al- 

kaloids anhalonine (2) and lophophorine (54). In addition, the 

potential of selective 0-demethylation for further transfonna- 

tions was indicated by the conversion of coqpalline (46) into 

its 8-methyl-substituted derivative (47). 

However, the usefulness of preferential 0-demethylation as 

a synthetic tool is limited not only by the necessity of em- 

pirically establishing the optimum reaction conditions for each 

polymethoxylated isoquinoline but also by the influence of all 

the substituents on the cleavage pattern. For example, whereas 

the 6-methoxyl in 6,7-dimethoxy-3,4-dihydroisoquinolines was 

the most stable to acid catalyzed hydrolysis, the preferential 

cleavage of the 7-methoxyl was not always possible. This was 

shown by the acid cleavage of the Ipecac alkaloid O-methylpsy- 

chotrine (90) which gave a complex mixture of phenols and by 

the lability of the methoxyls of the benzylic side chain of 



papaverine (45) as well as by the facile scission of the three 

vicinal methoxyls in 6,7-dimethoxy-1- (3,4,5-^trim&hoksh&nethil) 
,- .,,; . . 

-3.4-dihydroisoquinoline (152). Further, altho&jh'de&methyl- 

mescaline (491, desmethyltrichocereine (50), the'mo~dpfi'nolic' - 
homoberbine (52 ) , and desmethylthalifendlerine (53 ) "ere derived 
from their methylated precursors by preferentialcleavage of the 

. . 

middle of the three vicinal methoxyls, controlled'mineral acid 

treatment of the 6,7,8-trimethoxy-substituted tetrahydrois*uin- 

olines anhalinine (192) and 0-methylanhalonidine (196) gave mix- 
. . 

tures of the 7- and 8-monophenols and the 7,8-diphenol. In con- . .  
trast, the corresponding N-methyl derivatives (199) and (201) 

af forded the expected monophenols (200) and (202 ) , respectively. 
Finally, the preferential cleavage of a meth~lenediox~ group 

in the presence of methoxyls with boron trichloride under con- 

trolled reaction conditions was demonstrated for model compounds 

as well as by the facile conversion of the phthalide alkaloid 

(-)-@-hydrastine (6) into (-)-cordrastine I1 (7). This action 

of boron trichloride in methylene chloride,paralleling that of 

aluminum tribromide in nitrobenzene, provides a facile method 

of converting one alkaloid into another with retention of con- 

figuration, However, its general application is limited by the 

availability of 

T. Kametani, 

starting materials. 
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