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1. 
This invention relates to the formation of com 

pounds useful in the synthesis of quinine and 
cinchona alkaloids. and more particularly to 7 
hydroxyisoquinoline derivatives and to methods 

9. Claims: (C. 260-247) 
2. 

one alkyl group attached to the nitrogen, such 
as the alkyl and dialkyl amines. 
The product of the above reaction comprises 

a 7-hydroxyisoquinoline derivative having an N 
of preparing the same. 5 substituted-aminomethyl group, i.e., -CH3-N-3, 
One object of the present invention is to pro- attached to the eight position of the isoquinoline 

vide novel 7-hydroxyisoquinoline derivatives hav- ring, the Specific amino substitutent depending 
ing, or being transformable to compounds having on the one of the primary, and secondary amines 
the skeleton: which is used as a reaction ingredient. The 

C 10 product, for example of a reaction mixture in 
C d cluding aniline, is 7-hydroxy-8-anilinomethyl 

N, Ye /8YN isoquinoline; of a mixture including methylani 
N2 C ic line, is 7-hydroxy-8-methylanilinomethylisoquin 
Ö3. d ed oline; of a mixture including methylamine, is 
N^ Ni/ 15 7-hydroxy-8-methylaminomethylisoquinoline; of 

a mixture including dimethylamine is 7-hydroxy 
Another object is to provide a novel method 8-dimethylaminomethylisoquinoline; of a mix 

of synthesizing the above compounds from 7-hy- ture including piperidine is 7-hydroxy-8-piperi 
droxyisoquinoline, dinomethylisoquinoline; and of 'a mixture includ 
A further object is to provide a novel method 20 ing morpholine is 7-hydroxy-8-morpholinometh 

of forming 7-hydroxy-8-N-substituted-amino- ylisoquinoline. The 7-hydroxy-8-N-substituted 
methylisoquinolines, i. e., derivatives of 7-hy- aminomethylisoquinolines. may be separated from 
droxyisoquinoline having the group. -CH2-N-( the reaction product and purified in any conven 
attached by a carbon-to-carbon bond at the eight tional manner. 
position of the isoquinoline skeleton. 25. A novel method of purifying 7-hydroxy-8-pip 

Still another object is to provide a novel method eridinomethylisoquinoline is to react said com 
of transforming the above compounds into 7- pound with an excess. of sodium hydroxide to 
hydroxy-8-methylisoquinoline. forms, the sodium salt thereof, said salt being 
One method of preparing the novel composi- substantially, insoluble in the sodium hydroxide 

tions of the present invention is to react 7-hy- 30 solution formed by the excess of sodium hydrox 
droxyisoquinoline with formaldehyde, and a com- ide. The salt.can be readily, crystallized and the 
position from the class consisting of primary and 7-hydroxy-8-piperidinomethylisoquinoline regen 
secondary amines, these ingredients beings pref- erated therefrom by acidification. 
erably mixed in a hydroxylic solvent, such as To prepare 7-hydroxy-8-methylisoquinoline, 
ethanol, methanol. or water, or in a mixture of 35. any one of the 7-hydroxy-8-N-substituted-amino 
said solvents, as for example aqueous ethanol methylisoquinolines. is...reduced by... being reacted 
or aqueous methanol. The formaldehyde may with an alkali methoxide, such as sodium methox 
be: obtained from any suitable source and may ide or potassium methoxide, preferably in a hy 
be conveniently introduced into the reaction mix- droxylic solvent, such, as methanol. This reac 
ture: in aqueous solution. The primary or sec- 40 tion is preferably carried out in an autoclave and 
ondary amine may, for example, be any, one of a preferred temperature: and time range, therefor 
the following: piperidine, morpholine, aniline and is between 200 and 250° C. and from six to six 
its homologues, and the alkyl and dialkyl amines, teen hours. The reaction products comprise the 
such as methylamine, ethylamine, dimethyla- alkali salt, e.g., the sodium or potassium salt, of 
mine, diethylamine, methylethylamine, propyla- 45.7-hydroxy-8-methylisoquinoline, and said salt is 
mine, dipropylamine, methylpropylamine, ethyl- neutralized by acidification to.free the 7-hydroxy 
propylamine, ethylbutylamine, isopropylbutyla- 8-methylisoquinoline, the latter compound, being 
mine, as well as aryl substituted derivatives of thereafter: isolated from the reaction products, 
said alkyl and of said dialkyl amines. The com- preferably by sublimation and crystallization. 
pletely aromatic secondary amines, as for ex- 50 One method of purifying the 7-hydroxy-8- 
ample diphenylamine and the aromatic: hetero- methylisoquinolinesis-by, forming the oxalate of 
cyclic amines, such as indole, and thiazole, are said compgund, crystallizing, said. oxalate, and 
less preferred than the non-aromatic heterocyclic then acidifying the same, to regenerate the pure 
secondary amines, such as morpholine and piperi- 7-hydroxy-8-methylisoquinoline. 
dine and the non-cyclic amines having at least 55 An alternate, and for commercial production, 
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a preferred method of obtaining the novel 7-hy 
droxy-8-methylisoquinoline is to react the pro 
ducts of the initial reaction, i. e., the reaction 
products of formaldehyde, 7-hydroxyisoquinoline 
and the primary or secondary amine directly With 
the alkali methoxide, without first isolating the 
7-hydroxy-8-N - Substituted - aminomethyliso - 
quinoline. The 7-hydroxy-8-methylisoquinoline 
is thereafter obtained, isolated and purified, as 
above described. 
The following examples are given to illustrate 

the invention but it will be understood that the 
in Vention is not limited thereto except as indi 
cated by the appended claims. Example 1 illus 
trates the preparation and isolation of the 8-N- 
Substituted-aminomethyl derivative of 7-hy 
droxyisoquinoline, 7-hydroxy-8-piperidinometh 
ylisoquinoline. Example 2 illustrates the prep 
aration of 7-hydroxy-8-methylisoquinoline from 
the 7-hydroxy-8-piperidinomethylisoquinoline of 
Example 1. Example 3 is illustrative of the Syn 
thesis of 7-hydroxy-8-methylisoquinoline from 7. 
hydroxyisoquinoline wherein the 8-N-substitut 
ed-aninonethyl derivative is not isolated prior 
to reduction. 

Eacample 1 
A Solution of 6 grams of 7-hydroxyisoquinoline 

in 30 cc. of methanol is treated first With 3.53 
grams of piperidine and then With 3.7 grams of 
35% formaldehyde. After Standing for four 
hours, the Solvent is removed and the oil is dis 
Solved in 30 cc. of 2 N Sodium hydroxide. On 
cooling in ice the Sodium Salt of the 7-hydroxy-8- 
piperidinomethylisoquinoline is obtained. It is 
filtered and from it the desired material is regen 
erated by neutralizing with acid and extracting 
with ether. The oil left on evaporation of the 
ether is dissolved in boiling hexane. The clear 
Solution deposits brilliant prisms of 7-hydroxy-8- 
piperidinomethylisoquinoline, having a melting 
point of from 81.5 to 82.5 C. 

Eacample 2 
Twelve grams of sodium metal is dissolved in 

100 cc. of absolute methyl alcohol. Ten granS 
of 7-hydroxy-8-piperidinomethylisoquinoline in 
50 cc. of absolute methyl alcohol is added and 
the Solution is heated for sixteen hours at 220 C. 
in the autoclave. 
Water and hydrochloric acid are added to the 

reaction solution and the methanol is boiled off. 
On buffering with sodium carbonate Solution, 5.1 
grams of crude product is obtained. 
Sublimation of the crude 7-hydroxy-8-methyl 

isoquinoline gives 4.24 grams of pure material 
having a melting point of from 229 to 231 C. 

Eacample 3 
Twenty grams of 7-hydroxyisoquinoline is dis 

Solved in 500 cc. of boiling methanol containing 
12 grams of piperidine. To the cooled solution 
is added 14 grams of 35% formalin Solution. 
After standing for 24 hours at room tempera 
ture, the solvent is blown off and the residual 
oil is dried in vacuo. The dried oil is taken up 
in 550 cc. of absolute methanol and 130 granS 
of sodium methoxide is added. The Solution is 
heated in the autoclave at 220 C. for twelve 
hourS. 
The reaction mixture is diluted with 400 cc. of 

water and partially neutralized with 150 cc. Of 
concentrated hydrochloric acid. The Solution is 
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4. 
boiled down to 400 cc. at which time 300 cc, addi 
tional water is added and boiling is continued 
till the Vapors no longer burn. The cooled solu 
tion is neutralized With hydrochloric acid and 
buffered with sodium bicarbonate. The precipi 
tate of 7-hydroxy-8-methylisoquinoline is col 
lected and dried. 
The crude material is Sublimed and the Subli 

mate is dissolved in 400 cc. of methanol. After 
concentrating the Solution to 200 cc. and cool 
ing, 10.3 grams of shiny platelets, having a melt 
ing point of from 230 to 232° C., is obtained. 
Since certain changes in carrying out the above 

methods and in obtaining the Various species of 
the in Vention may be made without departing 
from the Scope thereof, it is intended that all 
matter contained in the above description shall 
be interpreted as illustrative and not in a limit 
ing SenSe. 

It is also to be understood that the following 
claims are intended to cover all the generic and 
Specific features of the invention herein des 
cribed, and all statements of the scope of the 
invention which, as a matter of language, night 
be said to fall therebetween. 
What is claimed is: 
1. The method of forming a 7-hydroxy-8-N- 

Substituted-aminonethylisoquinoline which con 
prises reacting 7-hydroxyisoquinoline, formalde 
hyde and a compound from the class consisting 
of primary and Secondary annines. 

2. The method of forming a 7-hydroxy-8-N- 
Substituted-aminomethylisoquinoline which com 
prises reacting in an aqueous alcoholic solvent 
7-hydroxyisoquinoline, an acqueous Solution of 
formaldehyde and a compound from the class con 
Sisting of primary and Secondary amines. 

3. AS a new composition, a 7-hydroxy-8-N-sub 
Stituted-aminonethylisoquinoline. 

4. As a new composition, 7-hydroxy-8-N-piper 
idinomethylisoquinoline. 

5. As a new composition, a 7-hydroxy-8-di 
alkylaminomethylisoquinoline. 

6. As a new composition, 7-hydroxy-8-dimeth 
ylaminomethylisoquinoline. 

7. As a new composition, 7-hydroxy-8-mor 
pholinomethylisoquinoline. 

8. The method of isolating and purifying 7 
hydroxy-8-piperidinomethylisoquinoline from a 
mixture containing said compound which com 
prises reacting Said mixture with an excess of 
Sodium hydroxide to form the Sodium salt of 
the 7-hydroxy - 8 - piperidinonethylisoquinoline, 
crystallizing said salt to separate the same from 
the mixture, and acidifying the Salt to regenerate 
the 7-hydroxy-8-piperidinonethylisoquinoline. 

9. The method of purifying 7-hydroxy-8-piper 
idinonethylisoquinoline Which comprises form 
ing the Sodium Salt of Said compound in a sodium 
hydroxide Solution, crystallizing said salt and 
acidifying the salt to regenerate the pure 7-hy 
droxy-8-piperidinonethylisoquinoline. 
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