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Abstract - Through the addition of 2 moles of formaldehyde to
l-methyl-é6,7-dimethoxy- and 6,7-diethoxy-3,4-dihydroisoguinaline,
the corresponding 1—[gi§(hydr0xymethyl)methyl]—s,T—dialkoxy—
3,4-dihydroiscguinolines (3a,b) were prepared, which were then
reduced to the 1,3,3°-trifunctional tetrahydroisoquinoline
aminoalcohol synthons (5a,b).

We earlier reported the synthesis of several new l,3-heterocycles angularly fused

with the tetrahydroisogquincline skeleton.j’a

This paper describes a caonvenient,
rapid, low-cost preparation of a new, versatile trifunctional tetrahydroiso-
quinoline synthnn5 (5}, containing a 1,3-aminoalcohol structural unii. Compaund 5
has been used gs starting material in the synthesis of numerous classes of valu-

able pharmacologically active compounds containing an isoguinoline moiety.6_8

Though the reactivity of the methyl group of 1-methyl-3,4-dihydroisoquinoline is
well known,9 surprisingly its reaction with formaldehyde has yet not been reported.
On the other hand, the reactions with formaldehyde of other iscquinogline deriva-
tives containing an active methylene group, such as l-ethaxycarbonylmethyl- or

l-cyanomethyl-3,4-dihydroisoguinolines, have been thoroughly investiga‘ted.lg’ll

The addition of formaldehyde to 1-methylisoguinoline has also been reported,12
but in this reaction lu[bis(hydroxymethyl)methyl]isoquinoline was obtained in

only 60% yield.
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We have found thet 1-methyl-3,4-dihydro-6,7-dialkoxyisoquinaline (1) readily re-
acts with formaldehyde under mild conditions in a base-catalysed reaction. At & 1:1
molar ratio of the reaction partners, the unchanged starting material was accom-
panied by the single (2) and double (3) formaldehyde adducts. With a 50% excess

of formaldehycde, the reaction of the starting isoguinoline derivative was complete,
but gave a mixture of 2 and 3. For R = CH3, these components were separated by
fractional crystallization. The structure of 2 was confirmed by catalytic reduc-

tion to homocalycotomine ({J_).l3

With two eguivalents or more of formaldehyde, 1 furnished compound 3 as the sole

product. The intermediate 2 could also be transformed to 3 with a formaldehyde ex-
cess. The yield of 3 was influenced considerably by the solvent; the highest yields
were obtained in methanol. The optimum reaction time at room temperature was 6-7 h,
while at the boiling point of methancl it was 30 min. Prolonged refluxing resulted

in the formation of considerable amounts of decomposition products.
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Compounds 3a,b underga facile reduction catalytically or with sodium borohydride,
ta the corresponding 1,2,3,4-tetrahydroisoquinolines (5a,b}. The trifunctional
1,5-aminoalcohol derivative 5, readily obtainable by this procedure, exhibits
promising pharmacological effects,S and is a convenient, versatile synthon for the

preparation of further derivatives interesting from both chemical and pharma-

(:c|1cngic2116—8 aspects.
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EXPERIMENTAL

Reaction of 1-methyl-3,4-dihydro-6,7-dimethoxyisoquinoline (la) with formaldehyde

Method A - Compound ;glq (20.5 g; 0.1 mol) was dissolved in methanol (120 mi), and
10% sodium hydroxide (1 ml) and then 36% formaldehyde (12.5 ml; 0.05 mol) were
added to the solution, After refluxing for 30 min, the solution was evaporated to
dryness and the residue was with ether (J3x200 ml). The inscluble remainder was
crystallized from a mixture of acetone and ether to give compound 3a (12 g; 45%)
mp 130-132 °c. Evaporation of the ethereal solution and repeated recrystallization

from ether afforded 2a (B g; 34%), mp 105-107 °C.

Method B - Proceeding as described under Method A, but using 21 ml (0.25 mol) of
formaldehyde, refluxing for 30 min or stirring at room {temperature fcor 6-7 h gave,

after evaporation, a product which was recrystallized from benzene.

14,15 (0.5 gy 0.1 mol) was addec to 2 stirred suspension of

Method C - Compound 1
paraformaldehyde (8 g; 0.25 mol) in methanal (100 ml). Freshly prepared sodium

ethoxide (0.15 g of sodium in 5 ml of ethanol) was added dropwise to the suspen-
sion until a light-yellow, homogenecus solution was obtained. After stirring for

6 h at room temperature, the reaction mixture was evaporated to dryness to yielg

compound } as a crystalline product.

Method D - A solution of comppound 2 (1.18 g; 5 mmol) in methanol (10 ml) was
refluxed with 37% agueous formaldehyde (1 ml) for 1 h. Evaporation of the reac-

tion mixture gave crystalline 3a.

Reduction of the 1-{bis(hydroxymethyl)methyi]-3,4-dihydro-6,7-dialkoxyisa-

guinolines {(3a,b)

Method E - The dihydroisoguinoline 3 (0.1 mol) was dissolved in methancl (150 ml),
the solution was cooled in ice-water and, with stirring, sodium borohydride (10.2 g;
0.3 mol} was added in small portions. Stirring was continued for 3 h at room tempe-
rature, the solution was them evapcrated and the residue was dissolved in water
{100 m1) and extracted with chloreform (3x100 ml). After drying, concentration of

the organic phase gave the tetrahydroisoquinoline 5 as a crystalline product.
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Method F - The dihydroiscguinoline 3 (2 mmol) was dissolved in methanol (100 ml)

and reduced in a hydrogen atmosphere in the presence of platinum-on-activated-

carbaon catalyst (0.1 g; platinum content 5%), under normal (N.T.P.) conditions.

After the calculated amount of hydrogen had been absorbed (1.5 h), the catalyst

was removed by filtration. Evaporation of the reactior mixture gave the crystal-

line tetrahydroisoguinoline 5.

Method G - When the reaction was carried out as described under Methed F, but

using palladium-on-charceoal (0.1 g; Pd content 10%) instead of platinum, comple-

tion of the hydrogen absorption required 5 h.

Table Isoquinoline-1,3-aminoalcohels (2, 3a,b, 5a,b)

Lom- Yield® Mpb Solvent é;iiééigosgé IR (KBr)
pound (%) o c H N (cmfl)
2 54 (A)  105-107 ether Cy5H,oNOy  66.36 7.28 5.95 3170, 1620
(235.28) 66.18 7.16 5.67 1270, 1040
45 (A)
3a gg Eg; 130-132  acetone/ether CiafljsM0,  63.38 7.22 5.28 3340, 1630
(265.30) 63.28 7.33 5,17 1280, 1045
84 (D)
30 gé Egg 112-114 benzene CyghogND,  65.51 7.90 4.78 3340, 1625
(293.35) 65.48 B8.22 4.69 1280, 1050
82 (E)
5a 94 (F) 139-141 benzene/ether 1472104  62.90 7.2 5.24 3300
91 (6) (267.32)  62.66 7.92 5.12 1265, 1045
sh g; EE§ 127-1728 benzene CieHyoND,  65.06 8.53 4.74 3320
(295.37)  64.95 B8.58 4.58 1265, 1055

¥The letter in brackets

denotes the method used,

bMp’s of the hydrochlorides

(from ethanol/ether): 3a 181-184 °C; 3b 134-142 °C; 58 218-220 °C; 5k 195-201 °C.
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