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SYNTHESIS AND ANALGESIC ACTIVITY OF 1-SUBSTITUTED
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Cyclocondensation of O-butylated eugenol with various nitriles was used to synthesize 1-substituted deriva-
tives of 3-methyl-6-methoxy-7-(n-butoxy)-3,4-dihydroisoquinoline. Hydrochlorides of the study compounds
were tested for analgesic activity using the “hot plate” test. The experiments showed that the study compounds
had analgesic effects greater than those of metamizole sodium and similar to those of ibuprofen.
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We have previously prepared ureide derivatives of
isoquinoline ethanoic acid and studied their analgesic prop-
erties [1]. Pharmacological studies of these compounds sho-
wed that the further search for analgesics among the iso-
quinolines has potential.

The aim of the present work was to synthesize 1-substi-
tuted 3-methyl-6-methoxy-(n-butoxy)-3,4-dihydroisoquino-
lines and study their analgesic activity.

Isoquinoline derivatives Illa-1 were synthesized by the
known cyclocondensation reaction between O-alkylated
eugenol and the corresponding nitriles [2, 3].

The phenolic hydroxyl group in eugenol I was quantita-
tively alkylated with iodobutane by interphase catalysis in an
18-crown-6/KOH system. The resulting ester Il was used
without purification for subsequent Ritter cyclocondensa-
tion. The nitrile constituents were hydrogen cyanide for the
synthesis of Illa, acetonitrile for I1Ib, butyronitrile for Illc,
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p-bromobenzonitrile for IIld, benzylcyanide for Ille,
3-methoxypropionitrile for IIIf, 3-phenoxyproprionitrile for
Illg, chloracetonitrile for IITh, and cyanoacetic acid amides
for IIli-l. Pharmacological studies used hydrochlorides
formed by passing dry HCI through solutions of the corre-
sponding bases. The resulting hydrochlorides (IIla-1).HCI
were yellow crystalline substances soluble in water. The
properties of the newly synthesized compounds are pre-
sented in Table 1.

Compound structures were confirmed by PMR spectros-
copy. The spectra of the bases of compounds IIla-h, which
exist in the azomethine form, differed from those of
enamines IIli-1. The spectra of the latter contained singlet
signals from the vinyl proton (5.22 — 5.27 ppm) and from the
ring NH group proton (7.85 — 8.15 ppm), which corresponds
to the H-chelate form of the enaminoamide.

The spectra of the hydrochlorides (Table 2) contained a
singlet from the isoquinoline ring NH" group at 11.15 —
14.38 ppm, a set of signals characteristic of the CH,H,, sys-
tem at 3.05 —3.18 ppm, as well as proton signals from the
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substituents in position 1 of the isoquinoline ring. All spectra
also contained a doublet from the position 3 CH, group at
1.22 — 1.37 ppm, a quadruplet form the position 3 proton at
2.72 —3.05 ppm, and signals from methoxy and n-butoxy
group protons in positions 6 and 7 of the isoquinoline ring.

The IR spectra of the bases of compounds Illa-h con-
tained absorption bands from the azomethine group at
1620 — 1640 cm™, while the spectra of the bases of com-
pounds IIIi-1 had broad absorption bands from the chelated
ring NH group (3100 —3150 cm™). This supports the fact
that the base of the amide molecule has the Z configuration,
stabilized by an intramolecular hydrogen bond [4]. The spec-
tra of amides IIlj and I1lk had an absorption band from the
carbonyl group of the tertiary amide group (1660 —
1670 cm™). The spectrum of amide IIII contained an absorp-
tion band from the carbonyl group of the secondary amide
group (1680 — 1685 cm™) and the amide NH group at
3280 — 3300 cm™. The spectrum of the base of amide IITi
contained an absorption band from the free NH, group at
3350 — 3400 cm.

EXPERIMENTAL CHEMICAL SECTION

IR spectra were taken on a Specord M-80 in Vaseline;
PMR spectra were recorded on a Bruker AMX 300
(300 MHz) in DMSO-d, solution with HMDS as the internal
standard (0.05 ppm relative to TMS).

Substances were recrystallized from acetonitrile. Ele-
mental analysis data (C, H, N, and Cl) were consistent with
calculated values. The purity of reaction products was moni-
tored by TLC in a solvent system consisting of chloroform
and acetone (9:1) with detection using iodine vapor. Bases

TABLE 1. Properties of Compounds Synthesized Here
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for recording PMR and IR spectra were prepared by treating
the corresponding hydrochloride with 25% ammonia solu-
tion.

1-Substituted 3-methyl-6-methoxy-7-butoxy-3,4-di-
hydroisoquinoline hydrochlorides (IIIa-I).HCI. A mixture
of 21.6 ml (0.12 mol) of eugenol (I), 17.2 ml (0.15 mol) of
n-butyl iodide (n-iodobutane), and 0.5 g (0.0019 mol) of
18-crown-6 in the presence of 20 g (0.36 mol) of KOH in
150 ml of benzene was mixed intensely at 40 — 50°C for 2 h
and then cooled to 20°C. Cooled solution was filtered, wash-
ing with two aliquots of alkaline benzene. Filtrate was evap-
orated to a volume of about 70 ml. The resulting benzene so-
lution of compound IT was supplemented with 0.1 mol of the
corresponding nitrile, 15 ml of glacial acetic acid, and then,
dropwise, with 30 ml of concentrated sulfuric acid. The reac-
tion was mixed intensely at 50 — 60°C for 30 min and then
poured into 300 ml of glacial acetic acid, after which the
benzene layer was evaporated. The aqueous phase was neu-
tralized with ammonia solution. The crystalline precipitate of
the base precipitating on cooling to 5 — 7°C was collected by
filtration, dried, and dissolved in 250 ml of ethyl acetate; dry
HCI was passed through the solution to prepare the hydro-
chloride, which was collected by filtration, dried, and
recrystallized.

EXPERIMENTAL PHARMACOLOGICAL SECTION

Analgesic activity was studied in mongrel white mice
weighing 18 — 22 g by thermal stimulation by the “hot plate”
method [5]. Test compounds were given i.p. as suspensions
in 2% starch paste at a dose of 50 mg/kg. The indicator of
pain sensitivity was the time spent by the animal on the hot

Compound R! Atomic formula mp, °C Yield, %

Illa - HCI H CysH,NO, - HCI 121122 82
IIb - HCI CH; C1sHp3NO, - HCI 124 - 126 66
Ie - HCI CH,CH,CH; Ci3Hy7NO, - HCI 129 - 130 75
IIId - HCI n-Br-C¢Hy C»H»4NO,Br - HCI 191 =193 68
Ille - HCI CH,CHs C,H,NO, - HCI 125127 78
IIIf - HCI CH,CH,OCH; C1sH,,NO; - HCI 97 -99 72
Ilg - HCI CH,CH,0C¢Hs Ca3HyoNO; - HCI 100 - 102 65
I1Ih - HC1 CH,CI C¢H2,NO,ClI - HCI 161 -163 67
I11i - HCI CH,C(O)NH, C7H24N,05 - HCI 187 - 189 84
111 - HCI CH,C(O)N(CHy)g C,H3N,0; - HCI 172 - 174 78
1Tk - HCI CH,C(O)N(CH.)40 C,H3N,0,4 - HCI 185 - 186 87

C,7H36N,05 - HCIL 195-197 63

I - HCL OCH,
CHZC(O)NH(CHZ)Z@OCHa
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TABLE 2. lH NMR Spectra of the Hydrochlorides of the Compounds Synthesized Here, d, ppm

O. V. Surikova et al.

Compound 3-CH;, 3-H, CH;0, ¢ CH;CH,CH, - CH,0, 4-CH,, Ar, 5-H, Ring R! protons
P dGH) g (GH) t (3H), m (4H), t (2H) dd 8-H NH* p
1Ila - HC1 .23 295 3.81 1.18,1.32-1.62,4.10 3.10 7.06, 7.15 11.15 8.85(1H, s, HC=N)
IIIb - HCI 1.23 294 3.79 1.12,1.40-1.72,4.18 3.18 7.15,7.32 14.13  3.85 (1-CHs, s, 3H)
Illc - HCI 132 296 3.78 1.17 (t, 6H)*, 3.15 7.18,7.50 13.90 2.55 (1-CH,, br. s, 2H), CH,CH,CH;*
1.75-1.92 (m, 6H)**, 4.16 CH,CH,CH;**
1114 - HC1 1.27  3.05 3.74 1.15,1.63 —1.82,4.02 3.18 7.25,7.70 13.86 6.88 —7.05 (4H, m, Ar)
I11d - HCI .22 297 3.76 1.17,1.53 - 1.84,4.12 3.08 7.26,7.52 12.89 7.02-7.18 (5H, m, Ar), 6.64 (1-CHy, s,
2H)
11If - HC1 133 294 3.75 1.15,1.45-1.75,4.12 3.05 7.12,7.47 14.27 2.52-2.78 (m, 4H, CH,CH,0OCHj3),
(s, 6H)* CH,CH,OCH;*
Mg - HCI 1.30  2.89 3.70 1.19, 1.55-1.87,4.08 3.12 7.27,7.52 14.38 7.07—7.17 (5H, m, Ar), 2.32 - 2.68 (m,
4H, CH,CH,OCHs)
I1Th - HCI 1.29 296 3.87 1.21, 1.65—1.89, 4.02 3.15 7.18,7.33 13.96 3.05 (1-CH,, dd, 2H)
I11i - HCI 1.37 2.87 3.80 1.19, 1.48 — 1.74, 4.07 3.11 6.89,7.18 13.05 9.12 (2H, br. s, NH,), 4.23 (1-CH,, s,
2H)
Illq - HCI 1.26  2.86 3.79 1.21,1.68 — 1.84, 4.02 3.11 7.11,7.39 13.67 1.35-1.60 (m, 4H, 2CH,-C),
3.32 - 3.69 (m, 4H, 2CH,-N), 4.40
(1-CH,, s, 2H)
I111 - HC1 1.24 272 3.82 1.17, 1.48 — 1.65, 4.09 3.15 7.12,7.42 14.02  3.36—3.79 (8H, m, 4CH,) 4.29 (11H,,
s, 2H)
IIIm - HCI 132 297 3.88 1.22,1.42-1.79,4.02 3.13 7.18,7.56 14.09 8.92 (1H, br. s. NH), 6.79 — 7.02 (3H,
(s, 9H)* m, Ar), 4.19 (11H,, s, 2H), 2, 90 (2H, t,
NHCH,CH,), 1.05 (2H, t, NHCH,CH,),
2CH;0%*
TABLE 3. Analgesic Activity of Compounds Synthesized Here
Compound R Analgesic activity, defensive reflex time, sec
IIla - HC1 H 19.12 £ 1.42
IIb - HCI CH; 18.60 +0.70
IIIc - HCI CH,CH,CHj3 19.80 £ 1.52
I11d - HCl n-Br-CgHs 22.70 £0.74
Ille - HC1 CH,C¢Hs 18.30 £ 0.86
IIf - HCI CH,CH,OCHj3 20.30£0.86
IlIg - HC1 CH,CH,0C¢Hs 20.22 £0.68
IIIh - HCI CH,CI 18.00 £ 1.16
Ili - HC1 CH,C(O)NH, 19.70 + 1.36
111j - HCI CH,C(O)N(CH,)4 20.10+1.20
Ik - HCI CH,C(O)N(CH,),0 19.82 + 1.44
111l - HC1 OCH, 22.30 +0.86
CHZC(O)NH(CHz)Z@OCHs
Control, 2% starch paste 10.20 £0.75
Metamizole sodium 16.33 £3.02
Ibuprofen 23.50+1.12
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plate in response to thermal stimulation - with licking of the
hindpaws, shaking them, or trying to jump away. Experi-
ments used animals with initial defensive reflex durations of
no more than 15 sec. The standard reference agent was
metamizole sodium at a dose of 93 mg/kg, which corre-
sponded to the ED, for i.p. administration, and ibuprofen at
a dose of 50 mg/kg [6, 7]. Statistical analysis was run using
results from 54 experiments. Effects were regarded as signif-
icant at p <0.05 compared with controls and the reference
drug.

Data from pharmacological studies (Table 3) showed
that all 12 compounds had analgesic activity at a dose of
50 mg/kg which was greater than that of metamizole sodium
and comparable with that of ibuprofen. The most active com-
pounds were 1-(n-bromopheny)-3-methyl-6-methoxy-7-
(n-butoxy)-3,4-dihydroisoquinoline  hydrochloride  (IIId.
HCI) and 2-(3-methyl-6-methoxy-7-(n-butoxy)-3,4-dihydro-
isoquinolyl-1-ethanolic acid N-[2(3,4-dimethoxyphenyl)-
ethyl]amide hydrochloride (IIIl. HCI), for which defensive
reflex durations were 22.70 and 22.30 sec respectively.

These data lead to the conclusion that studies seeking an-
algesics in the 3-alkyl-3,4-dihydroisoquinoline series have
potential.
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