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hydrochloride. The mixture was cooled to room
temperature; it was then refrigerated until the
product precipitated. In most cases a semisolid
or oily residue appeared only after the addition of
ether. Crystallization was facilitated when the
residues were separated and further treated with
ether and the sides of the vessel were scratched.
The solid thus obtained was removed by filtration
and recrystallized to analytical purity from ethanol.

The reactions proceeded with some facility; how-
ever, the yields were relatively low for most of the
products obtained. Low yields may be attributed
to the complexity of the products which arise in the
Mannich reaction from the type of by-product
formation mentioned earlier. An attempt was
made to minimize this by-product formation as
described above.
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Antagonism of Uridine Diphosphate with

3-Methylisoquinoline Compounds
By THOMAS J. HALEY and H. DIX CHRISTENSEN

The ability of four 3-methylisoquinoline compounds to antagonize the spasmogenic

effect of uridine diphosphate on goldfish intestine was determined. While there

was no significant difference in potency, one compound, 6-ethoxy-7-methoxy-1-

(3',4'-diethoxybenzyl)- 3-methyl-isoquinoline, had a lesser effect on acetylcholine

contractions and thus may be useful in the differential analysis of tissue extracts con-
taining both uridine diphosphate and acetylcholine.

AppuM and Szerb (1) showed that the goldfish
G intestine could be used to estimate the sub-
stance P content of tissue extracts. Haley ef al. (2)
adapted the procedure for the determination of
acetylcholine. However, both groups observed
that tissue extracts contained a substance which
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stimulated the intestine even in the presence of
dichloroisoprenaline, hyoscine, mepyramine, and
methysergide. Gaddum and Smith (3) and
Gaddum (4) showed that this unknown substance
was actually uridine diphosphate. Levy and
Michel-Ber (5) pointed out that the spasmogenic
effect of uridine triphosphate could be blocked by
papaverine. Inasmuch as other naturally occurring
substances are blocked by antagonists added to the
bathing solution and because such procedures are
often better than laborious separations, the authors
have studied the antagonism of uridine diphosphate
with four synthetic 3-methylisoquinoline deriva-
tives (6).
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TABLE 1.—PAPAVERINE DERIVATIVES EVALUATED

Rl
R4
Compd. (Lilly) R R’ R? R R*
Dioxyline phosphate . CH;O0O CH,O0 CH; CH;0 GCH;0
6,7-Dimethoxy-1-(3’-ethoxy-4'-methoxybenzyl )isoquinoline CH;0O CH;O0O H, CH;O0O CH;0
6-Ethoxy-7-methoxy-1-(3’,4’-diethoxybenzyl )-3-methylisoquino-
line CszO CH;O CHa Cszo CzHiO
8-Methoxy-7-ethoxy-1-(3'-ethoxy-4’-methoxybenzyl)-3-methyl-
isoquinoline CH;0 CH;O0 CH; GCHO0 CHO
TABLE I1.-—ANTISPASMODIC EFFECTS OF 3-METHYLISOQUINOLINE COMPOUNDS
1009, % Reduc-
Block tion ACh
EDu and Range, meg./ Contrac-
Compd. (Lilly) mcg./0.05 m].% Slope and Range 0.05 m). tion
Dioxyline phosphate 1.33 (0.89-1.99) 3.42 (1.58-7.42) 4.5 22
6,7-Dimethoxy-1-(3’-ethoxy-4’ -me-
thoxybenzyl)lsoqumolme 2.10(1.39-3.16) 1.97 (1.14-3.45) 7.0 36
6-Ethoxy-7-methoxy-1-(3',4’-diethoxy-
benzyl)-3-methy1isoquinoline 1.15 (0.77-1.69) 3.18 (1.70-5.95) 3.5 16
6-Methoxy-7-ethoxy-1-(3'-ethoxy-4'-
methoxybenzyl)-3-methylisoquinoline 1.30 (0.74-2.28) 5.10 (1.02-25.5) 5.0 23

% p = 0.05,

METHODS

The microbath and goldfish intestinal preparation
described by Gaddum and Szerb (1) was used to
study the antagonism of uridine diphosphate by the
3-methylisoquinoline derivatives listed in Table I.
The intestinal contractions were recorded with a
Sanborn linear differential transformer model FTA-
1-1 and a Sanborn strain gauge amplifier model 140.
The ranges of drug concentrations per 0.05 ml. were:
acetylcholine, 4 ng; uridine diphosphate, 250 ng;
dioxyline 1 to 20 mcg.; 6-methoxy-7-ethoxy-1-(3’-
ethoxy-4’-methoxybenzyl)-3-methylisoquinoline, 4
to 20 mcg.; 6-ethoxy-7-methoxy-1- 3’,4'-diethoxy-
benzyl)-3-methylisoquinoline, 3to 10 meg. ;and 6,7-di-
methoxy-1-(8'-ethoxy-4’-methoxybenzyl)-isoquino-
line, 3to 20 mcg. All drug additions to the bath were
made with a Kensco 50 ul. micropipet. The results
obtained were analyzed statistically by the Litch-
field-Wilcoxon method (7).

RESULTS AND DISCUSSION

All four of the 3-methylisoquinoline compounds
are capable of blocking both uridine diphosphate
and acetylcholine but to varying degrees (Table II).
Calculation of the potency ratios based upon the
EDy, values revealed that there was no significant
difference in the potency of any of the compounds.
However, it takes less of 6-ethoxy-7-methoxy-1-
(8’,4'-diethoxybenzyl )-3-methylisoquinoline to pro-
duce 100% blockade of uridine diphosphate while
affecting the acetylcholine response the least. This

latter aspect is of greatest importance because it now
becomes possible to utilize 6-ethoxy-7-methoxy-1-
(3',4'-diethoxybenzyl )-3-methylisoquinoline in the
bathing solution and thus determine acetylcholine
in tissue extracts containing uridine diphosphate.
Little can be said concerning structure activity
relationships of these compounds because the struc-
tural changes are minimal, there were too few com-
pounds evaluated, and the EDs values showed no
significant potency differences. One point which
must be emphasized, however, is the possible effect
of these compounds on other components of tissue
extracts. Jaques (8) pointed out that papaverine
at a concentration of 1 X 107%, could antagonize
the spasmogenic effects of substance P on the guinea
pig ileum, The authors do not know what our
compounds would do under such circumstances,
because substance P was not available for testing.
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