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Abstract- Alkylation and acylation of 2,3-dimethylisoquinolinium iodide at position 4- may be carried 
out in alkaline aqueous acetone. Presumably l-acetonyl-2.3-dimethyl-1,2-dihydroisoquinoline is an 
intermediate. Lower yields were obtained in similar reactions with 2-methylisoquinolinium iodide. 

The recently reported additions of vinyl ethers’** or 
cyclopentadiene3 to the 2,3-dimethylisoquinolinium 
cation 1 are the first examples of simple l,4-cyclo- 
addition reactions involving an isoquinolinium 
nucleus. Since analogy with the acridizinium sys- 
tern4 suggests that substitution at position 4 might 
accelerate the cycloaddition, we have explored the 

1: R, = CHn, R2 = H 5: R=H 
2: R,=CHr 6: R=CH, 
3: R, = R2 = H 
4: R,=H 

methods available for the synthesis of 2,3,4- 
trisubstituted isoquinolin’um salts 2. 

Since cyclization methods, such as the modifica- 
tions of the Pomeranz-Fritsch synthesis by Bobbitt 
et (11.” seemed too complex and inconvenient for 
our purposes, the transformation of commercially 
available isoquinoline derivatives was examined. 

It was suggested by Battersby that 1,2dihydro- 
isoquinolines 5 should possess enamine character 
and be susceptible to electrophilic attack at posi- 
tion 4. While Dyke et al. were able to demonstrate 
that acylation,7 and to a much more limited extent 
alkylation,” of 2-alkyl-l,2-dihydroisoquinolines 5 
could be accomplished, it remains to be demon- 
strated whether useful extension of these methods 
could be made to 2,3-dimethyl- 1,2dihydroiso- 
quinoline 6. 

An alternate method for creating an enamine of 
the 1,2-dihydroisoquinoline type would be the 
addition of the anion derived from acetone to the 
2,3-dimethylisoquinolinium cation 1. It has been 
known for some time9 that berberine salts and their 
congeners will react with acetone in the presence 
of alkali to afford berberine acetone 7, and it has 
been shown that these adducts may be alkylated’O 
at position 13. Despite the similarity of berberine 

to 2,3-dimethylisoquinolinium salts 1 there appears 
to be no record of the conversion of the. latter 
to a 1 -acetonyl-3-methyl- I ,2-dihydroisoquinoline 8. 

Me0 
CH,COCH, 

7 8 (not isolated) 

This omission proved understandable, for although 
reaction of 1 with acetone in the presence of alkali 
gave an oil which in deuteriochloroform solution 
gave evidence of the presence of 8 when examined 
with NMR, the oil appears to be unstable and turns 
red on standing. Acidification of the oil resulted in 
an almost quantitative recovery of the 2,3-dimethyl- 
isoquinolinium salt 1. 

If two molar equivalents of sodium hydroxide is 
added to an acetone solution of 1 followed by the 
addition of benzyl bromide or an alkyl iodide, 
overnight stirring, followed by acidification, 
afforded the expected 4-alkyl-2,3_dimethyliso- 
quinolinium salts 2 in better than 30% yield. Of the 
results recorded in Table 1 particularly notable are 
the alkylation with methyl iodide (4 I % yield) and 
with ally1 bromide (34% yield) both representing 
types which failed with Dyke’s alkylation proce- 
dure for 2-methyl-l,2-dihydroisoquinoline 5. Side 
chains having functional groups were introduced 
through alkylation with ethyl iodoacetate and 
phenacyl iodide and by acylation (under modified 
conditions) with aroyl chlorides. 

Although our major effort was directed to the 
synthesis of 4-substituted-2,3-dimethylisoquinolin- 
ium salts 1, it was demonstrated that alkylation and 
aroylation of 2-methylisoquinolinium salts 3 at 
position 4 could be accomplished, although the 
yields were uniformly inferior to those obtained 
with the 2,3-dimethyl cation 1. 
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Method for alkylating isoquinolinium salts at the 4 position 2953 

It seems likely that the reported yields in all of 
these alkylations and acylations could be improved 
by modification of reaction conditions, and that 
electrophiles of other types might be used success- 
fully. 

EXPERIMENTAL 

Reaction of 2,3-dimethylisoquinolinium iodide (1) with 
acetone. To a soln of 0.02 mole of 1 in 100 ml of a I : I 
(v.v) mixture of acetone and water, cooled in an ice bath, 
IO ml of 10% sodium hydroxide soln was added. AAer the 
soln had been stirred for 20 min it was diluted with 150 ml 
of water and extracted with chloroform. After the chloro- 
form extract had been washed with water and dried over 
anhydrous potassium carbonate the soln was cone under 
reduced pressure and the residual oil examined by NMR, 
6 I .93 (s, 6H), 2.73 (d, ZH), 2.93 (s, 3H), 4.73 (1, IH), 5.27 
(s, IH) and 690 (m, 4H). 

When an acetone soln of the oil was acidified with 
hexatluorophosphoric acid it alforded an essentially 
quantitative yield of 2,3dimethylisoquinolinium hexa- 
fluorophosphate. 

Alkylation of 2,3-dimethylisoquinolinium iodide. Pro- 
cedure A -To a soln containing 0.03 mole of 2,3dimethyl- 
isoquinolinium 1 iodide in a mixture containing 80 ml of 
acetone and 80 ml of water, cooled in an ice bath, 0.075 
moles of 10% sodium hydroxide was added. After stirring 
for 15-20 min 0,036 moles of the appropriate benzy? 
bromide or alkvl iodide (dissolved in acetone if a solid) 
was added. S&ring was continued and the mixture 
allowed to warm up to room temp overnight. The mix- 
ture was transferred to a polyethylene beaker and acidi- 
fied with I2 g of hexatluorophosphoric acid. Most of the 
acetone was removed by blowing a stream of air over the 
surface of the liquid. The acidic reaction mixture was 
diluted with water and the solid collected and washed 
hrst with water and then with ethyl acetate. The air- 
dried crude product was crystallized from methanol- 
acetonitrile. Procedure B-The instructions for pro 
cedure A are followed except that only 0.033 mole of 

sodium hydroxide was added to generate the acetone 
adduct. After the 20 min stirring period, but before the 
benzoyl chloride was added 0.055 moles of sodium car- 
bonate (as a 10% soln) was added, followed by addition 
of 0.08 mole of benzoyl chloride. The remainder of the 
procedure is identical with A. Procedure C-A mixture 
of 0.03 moles of 1 iodide, 0.06 moles of sodium carbonate 
soln and 0.036 moles of I-iodobutane in 240 ml of 50% 
aqueous acetone was refluxed for 4 days in a stream bath. 
The solid was removed by filtration and washed with 
acetone. After acidification of the filtrate with hexa- 
fluorophosphoric acid, isolation was accomplished as in 
A. 
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