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Some representatives of the class of isoquinoline deriva-
tives were reported to exhibit antiaggregative activity [1 —6].
In addition, a number of -substituted isoquinolines, such as
1-benzylisoquinolines, produce a hypotensive action [7, 8].
Allyl radical is close to the benzyl radical with respect to
many chemical properties [9]. Therefore, it was of interest to
compare the antiaggregative and hypotensive properties of
some isoquinoline derivatives containing benzyl or allyl resi-
dues in position 1.

Reactions of carbinols la—Ie with the corresponding
substituted benzy! cyanides lead to compounds [ila—Illc.
Compound 1lla can be reduced by LiAlH, to tetrahydroiso-
quinoline IV. Interactions of carbinols la—le with HCN lead
to azomethines I1a—Ile [10 —12], which can be readily io-
doalkylated to form salts Va, Vb and compounds Via, VIb
and Vlla, VIIb {12]. In order to obtain the 1-ally] derivatives
of isoquinoline, we have carried out allylboriding of the
above azomethines. Similarly to the processes studied pre-
viously for compounds I1a and IIb [13], the reactions of com-
pounds 1lc — Ile with triallylborane proceed under mild con-
ditions (20°C) and lead to the corresponding !-allyl-1,2,3.4-
tetrahydroisoquinolines VIIla— Ville. Alcohol IX was ob-
tained using a hydroboriding-oxidation reaction described
elsewhere [13].

Analogous syntheses were carried out using other carbi-
nols (Xa and Xb) as the initial compounds. The subsequent
allylboriding of the products of these reactions led to the cor-
responding benzo[flisoquinoline derivatives (XIla and XIIb).

All the newly synthesized compounds (Table 1) were iso-
lated and studied in the form of soluble salts. The substances
obtained previously were tested in the form of hydroiodides
(I1a, Va, Vb, Vlla, and VIIb) and hydrochlorides (otherwise).
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The 'H NMR spectra of the salts of 1-benzylisoquinoli-
nes HIb and Illc (Table 2) are analogous to the spectra of
known compounds of this series [7, 12]. The proposed struc-
tures are confirmed by the presence of singlet signals at 3.85
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and 3.90 ppm in the '"H NMR spectra of these salts, as well as
the absorption bands at 1630 cm ™! in the IR spectra of their
bases. The 'H NMR spectrum of the reduction product IV
containing a chiral center (1-C) markedly differs from the
spectra of the initial azomethines. In particular, there is a di-
astereotopic splitting of the signals from protons of the
CH, groups and a clear triplet due to the proton at 1-C (Table 2).

A more complicated pattern is observed in the 'H NMR
spectra of allylboriding products VIIIc— VIlle, Xlla, and
X11b. These substances, as well as compound 1V, are deriva-
tives of 1,2,3,4-tetrahydroisoquinoline. In these compounds,
in contrast to the initial azomethines, the protons of the two
methyl groups in position 3 (IV and Xlla) are manifested as
two singlets reflecting the loss of planar structure of the iso-
quinoline cycle as a result of hydriding or allylboriding. In
addition to this, the spectra of the allylboriding products ex-
hibit signals corresponding to the allyl residue (5.20—
5.27 ppm, H,C=; 5.97 - 6.10 ppm, —HC=) and the H,C-C=
group {Table 2). IR spectra of the bases of compounds IV,
VI, and XII display absorption bands due to the NH groups
(3370 cm ') and a double bond of the allyl residue (1645 cm ™).
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TABLE 1. Physicochemical Properties of the Synthesized Compounds

Compound Yield, % M.p., °C Empirical formula
b 32 161 - 162 CgHsBrN - HCI
[llc 74 210211 CaoH5,BINO, - HCI
I\Y% 88 221-222 CgHa N - HCI
Vlike 82 168~ 170 C7Hx1N - Hi
Vilid 70 173-174 C9H,7,NO, - HCI
Vllie 77 175176 C4Hy5NO; - HCI
Xlla 87 197 - 198 CigH N - HCI
Xlib 68 181~ 183 CagHa3N - HCI

The clearest evidence for the proposed structures of the
new allyl derivatives of isoquinoline (VIIla— Vllle, Xlla,
and XIIb) is found in their '3C NMR spectra (Table 3). As
seen from these data, the spectra contain signals due to the
R?—R3 groups and the corresponding 1-C and 3-C atoms. In
addition, there are signals from the allyl and benzyl
CH,; groups (34.9—37.7 ppm) and the carbon atoms linked
by double bonds in the allyl group (118.6—119.4 ppm,

TABLE 2. 'HNMR Spectra of the Synthesized Compounds (chemical shifts 3, ppm)

153 CH,-C,(Ar), CH—C”) H,C=, " .
Compound R—R CHyC= 2CH,0 (bm) “HC= (2m) Ar NH" (NH)
b 1235 2.635(CHy-Cy),3.85s - - - 7.15~7.80 m (8H) 11.80 s
(CH-Ar)
Hic 1.27s 2.62 5 (CHy—Cy). 3.90 s 3.70s, - - 6.50 s (H-Cy), 6.70 s (H-Cy), 11.90s
(CHy-Ar) 3.72s 7.10~7.40 m (4H)
v 1.08s,1.18s * - 430t — 6.67—7.47 m (9H) 5.33 bs
ViHe 1.0 —2.05 m (5CH,) 2.65-340m - 4.63 5.27,5.97 7.02-7.60 m (4H) 8.50 ¢, 8.80s
Viild 1.0—2.12 m (5CH,) 2.82-320m 371s, 4.41 5.24,6.08 6.80 s (H-Cs), 6.90 s (H-Cy) 9.275,9.68 s
. 373s
Ville 1.0—2.15 m (4CH>) 250-325m 3.71s, 4.42 5.21,6.03 6.72 s (H-Cs), 6.90 s (H-Cy) 9.305,9.60 s
B 3.72s
Xlla 1.03sand 1.07s(2CH3) 345m - 4.50 5.25,6.10  7.45—8.10 m (6H) 9.70 bm
Xilb 1.50 —2.40 m (CHy)s 3.40 m, 3.50 m - 4.76 5.20,6.0  7.43-8.10 m (6H) 9.67c, 10.15s

* 4-CHAHB: 5, =2.40 ppm, 5, = 2.90 ppm, *J ., = 10.0 Hz; PACHAHB: §, = 3.1 ppm. 8, = 3.4 ppm, *J,;, = 6.0 Hz.

TABLE 3. "C NMR Spectra of Compounds Villc — ViHe, Xlla, and XIIb (chemical shifts 3, ppm)

Compound R%Z— R? signals 1-C and 3-C C4l:l(2j—aanC CH,=CH 2CH,0 Ar
Ve 20.8,20.9.24.7, 28.5, 33.1 51.2and 57.3 35.1,375 119.5,133.2 - 126.7 and 131.4 (C-4a, 8a), 125.9, 126.7,
(5CH,) 129.3, 130.9 (C-5,6.7.8)
Villd 21.1(20),24.9,28.0,32.5 50.9 and 57.0 34.9,37.7 1189, 1344 555,557 109.9, 112.2, 123.5 (2C) (C-4a, 3, 8, 8a),
(5CH,) 147.4 and 148.1 (C-6.7)
Ville 23.2,23.3,31.9,36.9 (4CH,) 52.8and 63.7 37.3,37.7 118.6,1339  554,55.7 109.9, 112.3, 123.9, 124.5,(C-4a, 5, 8, 8a),
147.5 and 148.0 (C-6.7)
Xlla 25.5 and 26.5 (2CH;) 53.7and 62.1 34.9,37.5 119.4, 113.8 - 123.2,123.6, 126.2, 126.8, 127.4 (2C), 128.3,
128.6, 131.1, 132.0
Xlib 23.5,23.6,32.6,33.9 (4CH,) 53.3and 63.4 37.3,37.6 119.4,133.4 - 123.3, 123.8, 126.2, 126.8 (2C), 128.0, 128.3,

129.4,131.2,132.0
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H,C=; 133.2—134.4 ppm, —HC=) and the aromatic part of
the molecule (Table 3).

EXPERIMENTAL CHEMICAL PART

The IR spectra were measured on an UR-20 spectro-
photometer (Germany) using samples dissolved in CHCI;.
The 'H NMR spectra of salts 11b, Illc, and IV were recorded
on a 60-MHz RYa-2310 spectrometer (Russia). The 'H and
B3C NMR spectra of salts VIIic — Vllle, Xlla, and XIIb were
measured with 200-MHz Bruker AC-200 spectrometer (Ger-
many). All the NMR measurements were performed using
DMSO-d;, as the solvent and HMDS as the internal standard.

Salts Ville— Vllle and XIIb were recrystallized from
acetonitrile, and the other compounds, from isopropyl alco-
hol. The data of elemental analyses agree with the results of
analytical calculations. Table 4 gives the pharmacological
characteristics of the substances studied, of which com-
pounds Ila and IIb were previously reported in [10]. Com-
pound IIb was previously characterized in the form of hy-
droiodide [10]; we have also biologically tested a hydrochlo-
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ride with m.p. = 189 — 190°C. The synthesis and properties of
other compounds were previously described in [14] (com-
pound IMla), [12] (IIb —Ile, Va, Vb, Xla, XIb), [11](VI, Vlia,
VIIb), and [13] (VIlia, VHIb).
1-(o-Bromobenzyl)-6,7-(R'),-3,4-dihydroisoquinolines
(IHb, Hlc). To 1.96 g (0.01 mole) of o-bromobenzyl cyanide
in 30 ml benzene at a temperature not exceeding 5°C was
added dropwise 4 ml of concentrated H,SO, (for compound
HIb) or 2 ml glacial AcOH followed by 4 ml concentrated
H,S0y (for Illc). Then 0.01 mole of the corresponding carbi-
nol in 20 ml benzene was added and the reaction mixture was
vigorously stirred at 60°C for 2 h (IlIb) or 30 min (llic),
cooled, and poured into 100 ml of ice-cold water. The ben-
zene layer was decanted and the aqueous phase neutralized
with aqueous ammonia. The separated oily base was ex-
tracted with ether and dried over K,CO;. The ether solution
was filtered and bubbled with gaseous HCl. The precipitate
was filtrated, dried, and recrystallized to obtain the corre-
sponding target compounds in the form of hydrochloride.
1-Benzyl-3,3-dimethyl-1,2,3,4-tetrahydroisoquinoline
(IV). To a solution of 0.19 g (0.005 mole) of LiAIH, in 50 ml

TABLE 4. Antiaggregative and Hypotensive Properties of the Synthesized Compounds

Inhibition of thrombocyte aggregation

Hypotensive effect

Compound R R’ -R’

%% » Maxirpum AP Durat_ion, »
reduction, Torr min

[la H 2Me 13.0+£0.2 <0.05 5 i < (.05
b MeO 2Me 12.5+0.1 <0.05 * - -
Ilc H (CH,)4 134+0.3 <0.05 26 10 <0.05
Nd MeO (CH,)4 142 +0.3 <0.05 17 10 <0.05
Ile MeO (CH,)y 16.3+0.4 <0.05 30 10 <0.05
lla H 2Me 274402 <0.05 - - -
ilb H 2Me 13.0+0.1 <0.05 23 10 <0.05
¢ MeO 2Me 67.0 = 0.02 <0.04 54 10 < 0.001
v H 2Me 17.0+0.2 <0.05 71 60 <0.001
Va H 2Me - - 70 5 <0.001
Vb MeO 2Me 54+04 <0.05 42 7 <0.05
Vlia H 2Me 79+0.2 <0.05 - - -
Vib MeO 2Me 62+0.3 <0.05 * - -
Vlla H 2Me 20£0.1 <0.05 18 10 <0.05
Vilb MeO 2Me 20402 <0.05 - - -
Villa H 2Me - — 48 20 <0.05
Viib MeO 2Me 2.1+02 <0.05 48 I5 <0.05
VHlc H (CH,)4 40+03 <0.05 33 5 <0.05
Viild MeO (CH,)s 64+04 <0.05 39 10 <0.05
Ville MeO (CH,), - - 32 5 <0.05
1X MeO 2Me 9.2+0.1 <0.05 - - —
Xla - 2Me 350+ 0.3 <0.01 25 10 <0.05
XIb - (CH,), 19.6 + 0.2 <0.05 26 10 <0.05
Xlla — 2Me 51.7+0.1 <0.01 50 5 <0.05
XlIb - (CH,)4 484+ 0.2 < (.01 20 5 <0.05
Papaverine 71.7+£0.0 <0.01 25 2 < 0.05

* Hypertensive effects: compound 11b (AP increased by 28 Torr for 5 min); compound VIb (AP increased by 30 Torr within 30 min).
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of absolute ether was added dropwise with stirring (20°C) a
solution of 2.49 g (0.01 mole) of base IIla in 30 m! of ether.
The reaction mixture was heated to boiling for 1 h and
cooled. Then 10 ml was added dropwise and the ether layer
was decanted. The deposit of AI(OH); was washed with ether
(3 x 20 ml). The ether extracts were combined and treated as
described above for salts I11b and Illc.
1-Allyl-3-R?-3-R%-6,7-(R1),-1,2,3,4-tetrahydroisoqui-

nolines (VIIic—VIIle) and d4-allyl-2-R?-2-R>-tetrahy-
drobenzo|flisoquinolines (XIla, XIIb). All operations with
organoboron compounds are performed in a dry argon atmos-
phere. To a solution of 1.47 g (0.011 mole) triallylborane in
5 ml of ether was added with stirring a solution of 0.01 mole
of the corresponding azomethine Iic —Ile in 30 ml ether and
the mixture was heated to boiling for 1 h and cooled to 20°C.
To this mixture were sequentially added ! ml of methanol
and 2.9 ml of a 5 M NaOH solution and the reaction mass
was stirred for 30 min. Then the ether layer was decanted and
the aqueous layer was extracted with ether (3 x 10 ml). The
ether extracts were combined, washed with water and satu-
rated NaCl solution, and dried over K,CO5. Then the solvent
was evaporated until the solution volume was reduced to
10 ml. To this ether solution was carefully added 1.40 ml of a
50% HI solution. The precipitated crystalline hydroiodide
[llc was filtrated, dried, and recrystallized. Hydrochlorides of
the other compounds were obtained similarly to compounds
¢ and I11d.

EXPERIMENTAL PHARMACOLOGICAL PART

The antiaggregative activity of the synthesized com-
pounds was studied photometrically using the Born method
and evaluated by the percentage decrease in the optical den-
sity of samples [15]. The thrombocyte aggregation was
stimulated by ADP (0.05 mg per ml dog blood plasma). All
the synthesized compounds were tested at a concentration of
0.2 mg/ml plasma.

The hypotensive activity of the compounds studied
(5mg/kg, iv.) was determined in hexenal-narcotized
(100 mg/kg) cats weighing 2.5 — 3.5 kg. Each compound was
studied in a group of 7 animals.

The experimental data were processed using the Student
i-criterion, the results being considered as reliable for p < 0.05.

As seen from the experimental data presented in Table 4,
most of the synthesized compounds produce a weak antiag-
gregative effect. The most active compounds—the o-bro-
mobenzene derivative Illc and benzo[flisoquinolines Xlla
and X1Ib containing the allyl residue in position 4 — are com-
parable in activity with the reference drug papaverine.

As for the effect of the synthesized compounds upon arte-
rial pressure, the most pronounced hypotensive action (ex-
ceeding that of papaverine) was observed for compounds IV
and Va. Note that the structurally similar compounds 1Ib and
VIb produce a hypertensive effect.

Thus, the results of our tests agree with the previous data
showing that the antiaggregative activity with respect to
thrombocytes is inherent in isoquinolines containing methoxy
groups in positions 6 and 7 and a benzy! residue in position 1
{1, 3,7]. The presence of an alkyl residues in position 1 de-
creases the antiaggregative activity in the isoquinoline de-
rivatives but increases this activity in the benzo[f]isoquino-
line derivatives.

Data on the hypotensive activity of the compounds stud-
ied call for further investigation into the class of 1-benzyliso-
quinoline derivatives.
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