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N-Acyldihydroisoquinaldonitriles (isoquinoline Reissert 

compounds) have been used as the key intermediates in the

synthesis of a wide variety of isoquinoline alkaloids. 

The chemistry of N - a c y l d i h y d r o q u i n a l d o n i t r i l e ~  (1) and N-acyl- 

dihydroisoquinaldonitriles (2) (Reissert compounds) has been the 

subject of two comprehensive reviews. l 2  An important application 

of the chemistry of isoquinoline Reissert compounds (2) is in the 

field of isoquinoline alkaloid syntheses and this review gives a 

survey of the work carried out in that area. 
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While a number of methods exist for the formation of iso- 

quinoline Reissert the most general method involves 



reaction ofan isoquinoline, an acyl chloride, and potassium 

cyanide in a methylene chloride-water solvent system.' The re- 

actions of isoquinoline Reissert compounds that have been ap- 

plied to isoquinoline alkaloids syntheses all involve generation 

of the conjugate base 3 from the Reissert compound. The most 

convenient and general method of formation of this anion involves 

the use of sodium hydride in dimethylformamide4-5 although other 

reagents such as, for example, phenyllithium in ether-dioxane 1-2 

have been used. 

The alkaloid calycotomine (4) has been prepared from 2-benzoyl- 
6,7-dimethoxy-1.2-dihydroisoquinaldonitrile (5). As will be 
noted throughout the review this Reissert compound has proven to 

be a valuable starting point for the synthesis of a number of 

alkaloids. Reaction of the anion of 5 with formaldehyde gave the 

(9)  (5) (6) 
ester 6. Hydrolysis of 6 followed by catalytic hydrogenation 
gave calycotomine (4). The overall yield of calycotomine from 
beta- (3 ,k-dimethoxyphenyl) ethylamine (the precursor of the 6,7- 

6 dimethoxyisoquinoline used to form 5) was 44% which was a great 

improvement over the yield obtained in other synthetic routes to 

this alkaloid. 

A wide variety of benzyliaoquinoline alkaloids and related 

compounds have been prepared from Reissert compounds. The first 



alkaloid synthesized using a Reissert compound as an intermediate 

was papaverine (2 )  Reaction of the anion of 5 with 3.4-di- 

methoxybenzyl chloride gave the condensation product 8 which was 
cleaved with alkali to give papaverine (7). Use of 3.4-dimethoxy- 

benzaldehyde with the anion of 5 followed by hydrolysis gave rise 
to papa~erinol,~ Also prepared from 5 was annepavine ( 9 ) .  - in 4Jb% 

(2) OCHa (2) 
(11) 

overall yield from beta-(394-dimethoxyphenyl)ethyl amine. using 

p-benzyloxybenzaldehyde in the condensation with the anion of 5. 8 

Alkylation of the anion of 2-benzoyl-6,7-methylenedioxy-1.2-di- 

hydroisoquinaldonitrile with 3.4-methylenedloxybenzyl chloride 

--I6 7- 



followed by hydrolysis gave escholamine (10) in a 60% yield from 

6.7-methylenedioxyisoquinoline . ' In a similar manner takatonine 
(u) has been obtained in a 75% yield from p-methoxybenzyl 
chloride and 5,6,7-trimethoxyisoquinoline. 9 

Petaline iodide (12) has been prepared from 7-methoxy-8- 

hydroxyisoquinoline by condensation of p-methoxybenzyl chloride 

with the isoquinoline Reissert compound followed by hydrolysis, 

methylation, reduction, and methylation. lo In a similar sequence 

7.8-dimethoxyisoquinoline Reissert compound was used to prepare 

0-methylpetaline iodide." A variety of other substituted 1- 

benzylisoquinolines have also been prepared through the use of 

Reissert compounds. ''-I7 The formation of a Reissert compound 

from phthalazine" has opened the way to prepare l-benzyl- 

phthalazines9 as phthalazine analogues of benzylisoquinoline 

alkaloids. 

The alkaloid cularine (u) has been prepared by potassium 
ferricyanide oxidation of 14 followed by methylation.20 The 

CH30- 7 \ -cHs cH30$' -CH3 cH30y HO -CH3 

/ / / 
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(13) (14) (W 
intermediate 14 was obtained by alkylation of the anion of the 
Reissert compound of 7-methoxy-8-benzyloxyisoquinoline with 4- 



methoxy-3-benzyloxybenzyl chloride, followed by alkaline hydrol- 

ysis, methylation, reduction, and acid hydrolysis.20 An unsuc- 

cessful attempt to obtain cularine (13) involved potassium 

ferricyanide oxidation of fi prepared through a similar route 
from the same Reissert compound. This oxidation led to a 

spirocyclic dienone which could not be rearranged to cularine. 

Benzylisoquinolines synthesized from Reissert compounds have 

been used in the pavine and isopavine alkaloid area. The iso- 

quinoline 16 was prepared by alkylation of the Reissert compound 
derived from 7-methoxy-8-benzyloxyisoquinoline.2~ Methylation 

and reduction of 16 followed by treatment with formic acid- 

phosphoric acid led to the alkaloid platycerine (u). 21 The 



isoquinoline 18 which was obtained from 2-benzoyl-6.7-methylene- 

dioxy-1.2-dihydroisoquinaldonitrile in two steps was converted to 

the isopavine alkaloid amwensine (u) in four steps. 22 Use of 

4-benzyloxy-3-methoxybenzyl bromide in place of 3-benzyloxy-b- 

methoxybenzyl bromide in the alkylation of the Reissert compound 

led eventually to the isomer 20. 22 The isopavine structure 3 

was prepared in a novel sequence. 23 Treatment of the aminoacetal 

derivative 22 with benzoyl chloride and potassium cyanide gave 

6cHa 

(26) 
OCH, 

COaCHa COaCHa 

(24) (25) 
the Reiasert compound analogue 23 (R = H) in 70% yield. Al- 

kylation of 2J (R = H) with benzyl chloride and sodium hydride in 



dimethylformamide gave (R = CHaPh). Treatment of this al- 

kylation product with alcoholic hydrochloric acid gave 21 rather 
than the expected isoquinoline derivative. 23 In another un- 

expected entry into this type of ring system, or a was ob- 
tained as a side product during the treatment of alkylated 

Reissert compound 26 with sodium methoxide in methanol followed 
by methanolic hydrochloric acid.- The expected benzyliso- 

quinoline was the major product. 

The Reissert compound method has been used to synthesize a 

number of different types of aporphine alkaloids. In tHe first 

and simplest examples 2b25 isoquinoline Reissert compound (gs R = 

Ph) was treated with o-nitrobenzyl chloride and sodium hydride in 

dimethylformamide to give 3, Hydrolysis, methylation, reduction 

and the Pschorr reaction converted to aporphine (2). 

Reaction of the Reissert anion with 3s4-dimethoxy-2-nitrobenzyl 

chloride and using an ether cleavage as the final step in the 

sequence led to apomorphine (=)? Alkylation of the isoquinoline 

Reissert compound with o-iodobenzyl chloride gave 2 which could 

also be converted to aporphine5 through a final step involving 



photochemical cyclization. The aporphine alkaloids8 N-methyl- 

ovigerine (2) ,27 oconovine (x) ,28 atheroline (33) ,29 and 
imenine (2)' have all been synthesized with alkylation of a 

Reissert compound anion by an o-nitrobenzyl halide as the key step 

in the sequence. Care must be taken during the hydrolysis of the 

alkylated Reissert compound and Triton B is preferred to potassium 

hydroxide, Thus* for example* hydrolysis of a with Triton B 
& in the oconovine synthesis while hydrolysfs 
hydroxide leads to x. 2 8 

leads to the desired 

of with potassium 

ocH3 

OCHs 

CH. 0 
cH30QN 

Reaction of 6.7-dimethoxy-3.4-dihydroisoquinoline with benzoyl 

-1 7 2 -  



chloride and potassium cyanide gave the dihydro Reissert compound 

This dihydro Reissert compound underwent alkylation in the 

usual manner. Thus, for example, 2,3-methylenedioxybenzyl 

chloride and the anion of 38 gave 39.j' A variety of compounds 

of the type 3 (R = H, CHS, or PhCO I Rl = H or CH3) were prepared 

from 2 but all attempts at internal Friedel-Crafts acylation 

failed to yield 3 which was desired as an intermediate for the 
attempted synthesis of the alkaloid ochotensimine (42). 31 

(42) (43) (44) 

Alkylation of the anion of the 7.8-dimethoxyisoquinoline 

Reissert compound with 3.4-dimethoxybenzyl chloride gave, after 

hydrolysis, the benzylisoquinoline which was converted to 



casedine methyl ether (44) by hydrogenation and reaction with 

formaldehyde. 3 2 

Although the alkaloid emetine (3) has not been synthesized by 

means of ~eissert compounds, sveral approaches have been studied. 

Thus, compomds of the type %j3 4'3"34 and 35-36 have been 

prepared by use of Reissert compounds 

(48) 
The antitumor alkaloid thalicarpine (Q) has been synthesized 

through a route involv'ing a Reissert compound. j7 The anion of 5 



was reacted with 2 to give 2 which was then converted to 

thalicarpine (&) in two steps, 3 7 

OCH3 

(2) R = C H a B r  

(2) R = CHO 



The bisbenzylisoquinoline 0-methyldauricine (2) has been 

synthesized through the condensation of the anion of 5 with 
either 53 or to give after hydrolysis 55 and 56 respectively. 3 8 
Both and. can be converte4 to 0-methyldauricizie (%I. In the 

case of the path involving 2 and passing through 2, O-methyl- 
dauricine (2) was obtained in a 41% overall yseld from beta- 

(3.4-dimethoxy)phenylethyl amine. ' In a program directed 

towatds the synthesis of analogues of bisbenzylisoquinoline 

alkaloids the compounds 2. 2, and 2 have been prepared by 
alkylation of the appropriate Reissert compounds. j9 The base- 

catalyzed rearrangement of the acyl group of a Reissert compound 

from the 2-position to the 1-position of the isoquinoline1-2 has 



not met with much use in alkaloid syntheses. It should be noted, 

however, that in model studies4 60 appears to undergo rearange- 
ment to 61 suggesting that further study of this route is in 
order. 

(61) 
It can be seen from the above survey that a wide variety of 

isoquinoline alkaloids have been prepared making use of a route 

involving Reissert compounds. Where yield data is available the 

route through Reissert compounds has generally been shown to give 

the alkaloids in good yield. In fact the overall yiold through 

the Reissert compound route has in general been higher then the 

overall yield using the more classical methods of alkaloid 

synthesis, Another important use of the route through Reissert 

compounds is in the synthesis of analogues of a given alkaloid. 

Thus by using the Reissert compound from a single isoquinoline 

one can react its anion with a variety of substituted benzyl 

halides or benzaldehydes, or by using a single benzyl halide or 

benzaldehyde one can react it with the anions of a series of 

substituted isoquinoline Reissert compounds. 
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