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SUMMARY

1-(3, 4-Dimethoxybenzyl) -6, 7-dime thoxyisoquinoline (papaver-
ine) labeled with 140 in either the benzyl or 4-carbon position
and 1-(3,4-dimethoxyphenyl) 6,7-dimethoxyisoquinoline (quino-—
pavine) labeled with 140 at the 1,4 or 4-methoxyphenyl position
were synthesized. The 3,4-dimethoxybenzoic acid—carboxyl—14CJI)
was ermloyed as the precursor in the synthesis of,all the above
compounds except the 4-methoxyphenyl labeled where 3—methoxy-
4—14C-methoxybenzoic acid was employed (XII}). The reduction
0f 3,4-dimethoxybenzoylchloride 140 (VII) led to the formation
of 3,4—dimethaxybenzaZdehyde-carbonyl-l40 (VIII) from which
2-(3,4—dimethozyphenyl)—2—meth0xyethyZamine—2—14c (XI} was
obtained through reduction of the corresponding 14C-Zabeled
substituted nitrostyrene (IX). 3,4—Dimet%oxybenzoic actd-
carbomyl—140 (I) was employed in the synthesis of (3,4-di-
methoxyphenyl) -acetoni trile=2=1C (IV) from which a) 2~(3,4~
dimetkoxyphenyl)-ethylamine-2—14c (VI) was obtained on reduc-
tion and b) (3,4-dimethoxyphenyl)-acetic acid-2—14C (V) on
alkaline hydrolysis. On heating together at 200° C the
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corresponding acids and amines in the absence as well as in

the presence of decaline (sclvent), or by a Schotten-Bawmann
reaction, the corresponding amines were obtained and then
cyclized in the presence of phosphorus oxychloride. The 3,4-
dihydro-products were dehydrogenated in the presence of palla-
dium-pumice which acted as a catalyst. The cyelization of N-
(3,4—dimethoxyphenyZ-2-methoxyethyl—2-140) 3, d-dimethoxyphenyl-
acetamide (XVI) gave straightaway the corresponding M oomarked

papaverine.

Introduction:

Although 1-(3,4-dimethoxybenzyl)-6,7-dimethoxyisoquinoline (papa-
verine), 1-(3,4-dimethoxyphenyl)-6,7-dimethoxyisoquinoline (quinopa-
vine) and their derivatives are widely used in medicine, little use-
ful Information exists on the mode of action, distribution, and meta-
bolism of these compounds. As the use of isotopically labeled com-
pounds in the study of biological problems and especially in -the
study of metabolism has been proved to be most effective, the syn-
thesis of 14C-1abeled substituted isoquinolines is reported in the
present work, The results of the biological tests will in due time
appear elsewhere.

Discussion:

The present work deals with the synthesis of compounds having the
general formulae {n Figure 1.

These compounds marked with 14C in different positions of the
molecule were as follows:

1. a. 1-(3,4-01methoxybenzy1-14C)-6,7—d1methoxyisoquinoline (xv)

b. 1-(3,4-Dimethoxybenzyl)-6,7-dimethoxyisoquinoline-a-14C (XVI1)
with specific activity 0.05 and 0.09 mCi/mmole, respectively.
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Figure 1
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1I. a. 1-(3.4-Dimethoxypheny1)46,7-d1nethoxy1soquino]1ne-4—14c (xIx)
b. 1-(3,4-Dimethoxypheny1)-6,7-dimethoxyisoquinoline-1-14¢ (XXI)

c. \-(3-Methoxy—4-lac methoxyphenyl)-6,7-dimethoxyisoquinoline
{XXII1) with specific activity 0.05, 0.09 and 0.06 mCi/mmole,
respectively.

The most important steps of labeling synthesis are shown in Figure

The 3,4-dimethoxybenzoic ac1d-carboxy1-14c (veratric acid-carboxyl-
14¢) (1) necessary 1n the present work was obtained from the reaction
of p-bromoveratrole with g;buty‘l1th1um at liquid nitrogen temperatures
followed b{ addition of carbon-'%C dioxide [1,2]. 3,4-Dimethoxybenzoy)
chloride-13C (VII) was then easily qrepared and on reduction 1t gave
3,4-dimethoxybenzaldehyde-carbonyl-14C (veratraldeh*de-carbonyl- 4c)
(VII1). From this 3,4-dimethoxy-2-nitrostyrene-2-13C (I1X) and then 2-
(3,4-dimethoxyphenyl)-2-methoxy-1-nitroethane-2-14C (X) were obtained
[3,4,5,6,7,8,9,10,12] while reduction of the latter gave 2-(3,4-di-
methoxypheny1)-2-methoxyethylamine-2-14¢ (XI). in another sequence of
reactions starting with veratric acid-carboxyl-1%¢ (I) an? through the
intermediate steps of 3.4-d1nnthoxybfnzyl alcohol-benzyl- 4¢ (11} and_
3,4-dimethoxybenzy! chloride-benzyl-!*C (II1), (3,4-dimethoxyphenyl)-
acetonitrile-2-14C (Iv) was obtained [11,12,13,14,15) from which 2-(3,
4-dimethoxyphenyl)-ethylamine-2-14C (homoveratrylamine-2-14C) (V1) was
obtained on reduction £16] and (3,4-dimethoxyphenyl)-acetic acid-2-14C
(homoveratqlc acid-2-14¢) (V) on alkaline hydrolysis [17]. Finally 3-
methoxy-4-4C-methoxybenzoic acid (veratric acid-4-methoxx-‘4c)(XII)
was obtained by methylatiun of vanilic acid with methyl-13C-iodide and

this was reacted with thiony! chloride to give the corresponding
chloride {XII1). The starting materials thus prepared were em-
ployed in the synthesis of the labeled alkalofds.

Heating homoveratric acid-2-14¢c together with nomoveratrylamine
at 200° C gave the correspond{ag amide N-(3,4-dimethoxyphenylethyl)-
3,4-dimethoxyphenylacetamide-'*C (XIV)which on cyclization in the
presence of phosphorus oxychloride and subsequent dehydrogenation
of the dihydro?apaverine thus formed gave the desired 1-(3,4-d1-
methoxybenzy1-14C)-6,7-dimethoxyisoquinoline (Xv) [18,19].

In anotqsr sequence of reactions N-{3,4-dimethoxyphenyl-2-meth-
oxyethyl-2-'%C)-3,4-dimethoxyphenylacetamide (XV1) was obtained
through a Schotten-Baumann .reaction starting with 2-(3,4-dimethoxy-
pheny1)-2-methoxyethylamine-2-14C (XI) and on reaction with,phos?gorus
oxychloride 1-(3,4-dimethoxybenzy!)-6,7-dimethoxyisoquinoline-4-1%¢
(XVI1) was formed in good yleld f18.19].

With another Sch?xten-aaumann reaction starting with 3,4-dimeth-
oxybenzoyl chloride-'*C (VII) the corresponding amide was prepared
and this was cyclized with phosphorus oxychloride to give dihydro-
quinopavine labeled in the 1-position and on reduction this compound
gave the destred quinopavine (XXI) [18,19]. By similar reactions the
rest of the substituted isoquinolines marked at different positions
were preqared the general route always betng formation of the corres-
ponding '*C-labeled amides, cycl{zation and dehydrogenation.
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Synthesis of Papaverine and Quinopavine specifically labeled with 140

The reactions reported in this section were first carried out
without radioactive isotopes and ‘the product of each step was charac-
terized by its physical constants (Table I), elemental analysis and
infrared spectroscopy. The reactions were then repeated with labeled
compounds and the final products were characterized by their physical
constants, Kjeldahl determination of nitrogen and by comparison of
their infrared spectra with those of their nonradioactive counter-
parts.

During the labeltng synthesis the tntermediate compounds were
used in subsequent steps without further puriffcation.

Experimental:
3,4-Dimethoxybenzoic ac1d-carboxyl-14C {Veratric acid-carboxyl-14c)(l).

n-Butyl1ithium (16 g, 249.78 mmoles) dissolved in petroleum ether
was added to a flask connected with a gas-inlet, a separatory funnel
and a vacuum system. The solvent was removed by aspiration, the color-
less residue was cooled with 1iquid nftrogen and 25 ml of ether (per-
oxide free) was added. Dry nitrogen was passed through the flask,
followed by the addition of p-bromoveratrole {3.5g, 10.00 mmoles) and
the mixf!re was left for 15 Min. This was followed by passage of
carbon-!%C dioxide obtained as follows: Hydrochloric acid was added
dropwise into a mixtuﬁ of dry barium carbonate (0.8g, 4.05 mmoles
and barium carbonate-'%C (0.25g, 1.27 mmoles, 3 mC1). The carbon- 4
dioxide was suitably dried and was passed through the reaction mixture.
Hydrochloric acid (8 m1) was then added; the mixture after reaching
room temperature was ether-extracted. The combined ether extracts
were treated with dilute sodium hydroxide and the agueous layer was
acidified with hydrochloric acid to give a fine precipitate; this was
washed wi%h cold water and dried to give 3,4-dimethoxybenzoic acid-
carboxyl- 4.

The reaction was repeated and the combined yields gave: VYield:
2.90 g (15.92 mmoles), 70.3% hased on Bal4C0;, m.p. 181-182° C.
Radiochemical yield: 4.22 mCi (1.46 nCi/qg, 0.27 mCi/mmole).

3,4-Dimethoxybenzyl algphoI-benzz1f14C (11).

Lithium aluminum hydride (2.74 g, 72.22 mmoles) as a suspension
in anhydrous ether /500 ml) was put into a flask supplied with a
Soxhlet extractor containing a mixture of veratric aci¢ (3.90 g,
21.40 mmoles) and veratric acid-cartoxyl-14C (1.09 q, .98 mmoles,
1.59 mCi). The flask was heated for 12 hr, then it was allowed to
cool and water (2.5 ml) was added, and the inorganic material was
filtered off, the filtrate was dried (MgSny) and tqs solvent was re-
moved to leave 3,4-dimethoxybenzyl alcohol-benzyl-'*C. Yield: 3.55 g
(21.11 mmoles), 80.5% based on amount of I used. Radiochemical yield:
1.28 mC1 (0.36 mCi/g, 0.06 mCi/mmole).

3,4-Dimethoxybenzy!) chloride-ben;x]-‘ac (111).

Thionyl chlortde (2 m1) was added dropwise t? a mixture of calcium
chloride and 3,4-dimethosybenzyl alcohol-benzyl-l4c (3:55 g, 21.11
mmoles, 1.76 mCi). Calcium carbonate and anhydrous ether were then
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added and the mixture was left overnight. The inorganic material was
then filtered off,and the etheY was distilled off to leave 3,4-di-~
methoxybenzyl chloride-benzyl- Yield: 3.6 g (19.29 mmoles),
87.5% based on II. RaJiochemica] yleld: 1.12 mCi (0.3) mCi/g, 58.06
mCi/mmole) .

(3,4-Dimethoxypheny1)—acetonitrile-2-14c (Iv).

Potassium cyanide (1.95 g, 29.95 mmoles) in dimethyl sulfoxide

(15 m1) zas stirred for 10 min, then 3,4-dimethoxybenzyl chlaride-
benzy1— (3.6 0, 19,29 mmoles, 1.12 mC1i) was added and thc .ixture
was st1rred at room temperature for 6 hr. Water (100 ml) was then
added and the agueous layer was extracted with 1:1 ether-petroleun
ether (b.p. 40-60° ), the organic layer was washed with water, dried,
and the free so]xent was distilled off to leave (3,4-dimethoxyphenyl)-
acetonitrile-2- Yield: 3.30 g (18.52 mmoles), 91.12, hased on III.
Radiochemical yfeld: 1.02 mCi (0.31 mCi/g, 54.78 mCi/mmole).

(3.4-Dimethoxypheny) i-acetic acid-2-14C (Homoveratric acia-7-l4¢; w)

(3,4-Dimethoxyphenyl)-acetonitrile-2-14C {1.52 q, 8.58 mrioles.
0.47 mCi) and potassium hydroxide (6 g) were added to a sclution of
water (6 ml) in ethylene glycol (15 ml) and the mixture was heate
under reflux at 140° C for 12 hr. The mixture was then allowed to
cool, acidified and extracted with ether. The ether layer was dricd
and the solvent was distilled off to leave (3,4-dimethoxyphenyl)-
acetic actd-2-1%C. Yield: 1.6 g (B.15 mmoles), 95.5% based on the
amount of IV used. Radiochemical yield: 0.45 mCi (0.28 mCi/g, 0.055
mCi/mmole).

2-(3,4-Dimethoxyphenyl) -ethylamine-2-14c  (Homoveratrylamine-2-14c
VIJ.

Lithium aluminum hydride (u.5 g} suspended in anhydrous etner
(500 m)) was added to a flask supplied with a oxhlet extractor con-
taining (3,8-dimethoxyphenyl)-acetonitrile-2-Y4C (1.75 q, 9.£3 mmoles,
0.54 mCi) and the mixture was heated under reflux for 12 hr. Yater
(4 m1) was then added, the inorganic material was filtered off and
the ether layer was dried. The solvent was then removed to leave a
yellowish liquid. This was treated with glacial acetic acid and the
amine was qenerated from the acetate by treatment with A" sgdium hy-
droxide and extraction with ether. The ether extracts vere dried and
the so1¥ent was distilled off to leave 2-(3,4-dimethoxyphenyl)-ethyla-
mine-2 Yield: 1.71 g é .44 mmoles), 96.3% based on the amount of
IV used, b.p. 170-172° C, n2°1.4660. Radiochemical yield: 0.52 mCi
(0.3 mCi/c, 0.055 nm/mme?

3,4-Dimethoxybenzoyl chloride-'%c (VII).

A mix%xre of veratric acid (3.2 g, 17.57 mmoles), veratric acid-
carboxyl- (1.74 g, 9.6 mmoles, 2.55 mC1) and thiony) chloride (15
ml) was heated under reflux at 150° C for 5 hr, The mixture was then
left at room temperature for 12 hr. and the excess of thionyl chloride
was removed under vacuum. This removal was aided by the addition of
anhydrous benzene {5X10 m1) and evaporation of the solvent under
vacuum. The yellowish powder thus obtained was recrystallized from



Synthesis of Papaverine and Quinopavine specifically labeled with 14, 375

petroleum cther to give 3,4-dimethoxybenzoyl chloride-13¢, Yield:
5.25 g (26.17 mmoles), 91.4% based on the amount of I used, m.p. 70-
71° C. Radiochemical yield: 2.33 mCi (0.44 mCi/g, 0.09 mCi/mmole).

3,4-Dimethoxybenza1dehxge-tarbonyl-14C (VeratraIdenxge—Carbonyl-]AC)
(vITI).

3,0-Mmethoxybenzoyl chlor1de-]4c (4,1 g, 20.44 nmoles, 1.82 mCi)
were dissolved in anhydrous xylene (20 ml) containing traces of quino-
Tine-sulfur catalyst and palladium-barium sulfate 5% (0.15 o) catalyst.
Hydrogen gas was bubbled through the mixture which was stirred for 5
hr.; the inorganic material was then filtered off and the iolvent was
distilled off to leave 3,4-dimethoxybenzaldehyde-carbonyl-1%C. Yield:
1.76 g (10.59 mmoles), 56% based on the amount of VII used. Radio-
chemical yield: 1.02 mCi (0.58 mCi/g, "..1 mCi/mmole).

3,4-U1methoxx;2-nitrostyrene-2-14c (1x).

Nitromethane (0.5 g), glacial acetic acid (0.1 g), and beniylamine
(0.12 g) were added to a solution of veratra]dehyde-carbonyl-] C (1.76
g, 10.59 mmoles, 1.02 mCi) in ethanol (20 ml). The mixture was heated
under reflux at 50° € with stirring for 10 hr. It was then allowed
to cool, filtered, washed with cold ethanol, and dried to give yellow
crystals of 3,4-dimethoxy-2-nitrostyrene-2-19C. Yield: 1.65 g (7.89
mmeles), 94.1% based on VIII. Radiochemical yield: 0.96 mCi (0.58
mCi/g, N.12 mCi/mmole).

2-(3,4-Dimethoxyphenxj)-Z-methogygl-nitroethane-z-lqc (Xx).

3,4-Dimethoxynitrostyrene-2-14¢ (1.65 g, 7.89 mmoles, 0.96 mCf)
as a suspension in cold methano) was strongly stirred while sodium
methoxide (15 g, as metallic sodium dissolved in 20 ml of anhydrous
methanol) was added dropwise; after the reaction was complete, glacial
acetic acid (2.5 m1) was added and most of the alcohol was removed
under vacuum. Water was then added in excess and 2-(3,4-dimethoxy-
phenyl)-2-methoxy-1-nitroethane-2-1%C was obtained as a precipitate.
Yield: 1.89 g (7.83 mmoles), 96.9% based on X. Radiochemical yield:
0.93 mC1 (0.49 mCi/g, 0.12 mCi/mmole).

2-(3,4-Dimethoxypheny1)-2-methoxyetnylamine-2-14c (xI).

*A solution of 2-{3,4-dimethoxyphenyl}-2-methoxy-1-nitroethane-2-~
V4¢ (1.89 9, 7.83 mmoles, 0.93 mti§ in 200 m)l of anhydrous tetrahydro-
furan was added to a mixture of anhydrous ether {300 m)) and lithium
aluminum hydride (7.6 g), and the mirture was refluxed for 4 hr.
After cooling, 3 ml of water was added. The inorganic residue so
formed was filtered off. The ether extracts were dried and the sol-
vent was tistiiled off to leave 2-{3,4-dimethoxyphenyl)-2-methoxy-1-
nitroethane-2-'9C as a transparent yellow oil. Yield: 1.16 q (5.49
mmoles), 4.9% based on XI. Radiochemical yield: 0.65 mCi (0.56
mCi/q, 0.12 mL1i/kmole).

3-Methoxy-4-]4C-methoxyben{g1c Acid (Veratric acid-4~methoxy-]4c)(XI[).

3-Methuxy-4-hydroxybenzoic acid (1.9 q, 9.22 mmoles) was heated
over a steambath while agueous potassium hydroxide (1.7 q) in water
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(10 m1) and methy1-14C iodide (1.42 g, 10.0 mmole, 0.51 nCi) were
added dropwise in a way ensuring the continuous atkalinity of the
mixture. The heating was continued for one hour after the addition;
the mixture was then allowed to cool and hydrochloric acid was added;
the precipitate thus formed was washed with cold water until ‘?3 fil-
trate was chloride free to give white crystals of 3-methoxy-4-
methoxybenzoic acid. VYield: 1.25 q (€.86 mmoles), 82.4% pased on
methyl-‘ C fodide. Radiochemical yield: 0.42 mCi (0.34 mCi/g, 7.06
mCi/mmole).

3-Methoxy-4-14C-methoxybenzoy1 chloride (XIII).

It was p{ipared in the way described in paragraph VII starting with
3-methoxy-4 mﬁzhoxybenzo1c acid (1.25 g, 6.85 mmoles, 0.42 mCi) to
give 3-methoxy-4-'*C methoxybenzoyl chloride. Yield: 1.26 o (6.28
mmoles), 92.9% based on XII. Radiochemical yield: 0.39 rCi (1.31 mCi/
g, 0.06 mCi/mmole).

N:L}.4-Dimethoxypheny1ethyl)-3,4-d1nethoxyphenylacetamide-‘dcAijlyL.

Homoveratric acid-2-14¢ (1.6 g, 8.15 mmoles, 0.45 mCi) was added
to homoveratrylamine (2.7 g, 14.9 mmole) and stirred under reflux 3t~
a temperature of 190° C for 4 hr. The mixture was then allowed to
cool and a 1ittle acetone was added. The white precipitate tnus ob-
tained was recrystallized from ethyl acetate to cive -(3,4-dimethoxy-
phenylethyl)-3,4-dimethoxyphenylacetamide-14c. Vield: 2.7 q (7.65
mmoles), 93.3% based on V. Radiochemical yield: 0.42 mCi ‘0.15 mCi/q,
0.05 mCi/mmole).

1-(3,4-Dimethoxybenzy1;]4c)—6,7:§1methoxyisoqu1no11ne (xv).

N-(3,4-d1methoxyphenyleth71)-3,d-dimathoxyohenyIacetamide-]4C
(2.75 g, 7.65 mmoles, 0.42 mCi) in xylene {100 m1) and 6.5 m) phos-
phorus oxychloride was heated to 160° C under inert atmosphere for 90
min. The mixture was then allowed to cool when pet. ether (b.p. 40-
60° C) was added an olly 1iquid was obtained which was dissolved in
methanol and made alkaline with dilute aqueous potassium hydroxide.
Cold water was added until a little precipitate appeared. Most of
the methanol was removed under vacuum and the remainder was extracted
with benzene, dried, and the solvent removed under vacuum. The re-
mafnder together with tetralin (15 g) was added to a 10% palladium
on pumice catalyst (3.5 g) and the mixture was heated for 3 hr at a
temperature of 20N° C under inert atmosphere; it was then left stand-
ing at room temperature for 12 hr, ard the solvent was removed under
vacuum and the remainder extrasied with hot chloroform (5X50 m1).
Most of the chloroform was then reroved and pet. ether (b.p. 40-69° C)
was added to the remaining concentratcd solution to give a cream-
colored precipitate. This was dried qnd recrystallized from ethanol-
ether to give 1-{3,4-dimethoxybenzyl-" (S ,7-dimethoxyisoquinoline.
Yield: 2.03 g (5.98 mmoles), 76.25 basec on XIV, m.p. 146-148° C.
Radiochemical yield: 0.32 mCi (0.1¢ mCi/q, 0.05 mCi/mmole).

N-{3,4-dimethoxyphenyl-2-methoxyethy)-2- 74”\ -3,4-dimethoxyphenyl-
acetamide [XVI].

3,4-Dimethoxyphenylacety) chloride /1.5 g, 6.99 mmoles) in ether
(5 ml) and a 10% potassium hydroxide solution (5 ml) were added to
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2-{3,4-dimethoxy, heny1)-2-methoxyethylamine-Z-”C (1.16. 9, 5.49
mmoles, 0.65 mCig in ether (10 ml) and the mixture was heated under
reflux with stirring for 90 min. The mixture was then extracted with
benzene, tne extracts were dried and the solvent was distilled off to
leave trans?arent brownish crystals of !l-(3,4-dimethoxyphenyl-2-meth-
oxyethy1-2-14C)-3,4-dimethoxyphenylacetamide. Yield: 1.77 g. (4.54
mmoles), 61.5% based on XI. Radiochemical yield: 0.40 mCi (0.23
mCi/g, 0.09 mCi/mmole). '

1-(3,8-Dimethoxybenzy1)-6,7-dimethoxyisoquinol fne-4-14c (Xv1i1).

Phosphorus oxychloride (5 ml) in x*lene (100 m1) was added to N-
(3,4-dimethoxyphenyl-2-methoxyethyl-2-14C}-3,4-dimethoxyphenylacetamide
(1.77 g, 4.54 mmoles, 0.40 mCi) and the mixture was heated under reflux
for 45 min; it was then extracted with hot water and the aqueous layer
was allowed to cool and made alkaline. The white precipitate thus ob-
tained was extracted with ether, and after the ether layer was dried
the solvent was distilled off to leave a cream-colored precipitate,
which was recrystallized from ethano)-ether to give 1-(3,4-dimethoxy-
benzyl)-6,7-dimethoxyisoquinoline-4-14C. vYield: 1.10 g (3.24 mmoles),
70.0% based on XVI. Radiochemical yleld: 0.28 mCi (0.25 mCi/g, 0.09
mCi/mmole).

N-(3,4-Dimethoxyphen_ylethyl-2-]‘Q—3,4-d1mthoxybenzam‘lde C(xvIln).

3,4-Dimethoxybenzoyl ch'loridi (2.8 g, 13.96 mmoles) was added with
stirring to homoveratrylamine-2-14¢C (1.7 g, 9.44 mmoles, 0.52 mCi) 1n
anhydrous ether (10 ml) while care was taken to keep the temperature
Tow. The mixture was stirred at room temperature for 6 more hr. The
solvent was then distilled off and the white powder thus obtained was
re?rystal'lized from ethyl acetate to give N-(3,4-dimethoxyphenylethyl-
2- 4c)-3.4-d1methoxybenzam1de. Yield: 2.93 g (8.48 mmoles), 88.46%
based)on VI. Radiochemical yield: 0.46 mCi (0.16 mCi/g, 0.05 mCi/
mmole) . : ’

1-(3,4-Dime thoxypheny1)-6,7-dimethoxyisoquinol ine-4-14¢ (XI1X).

Phosphorus oxychloride (6.5 m1) was added to solution of N-(3,4-
dimthoxyphenylethyl-2-"C)~3.4-d1mthoxybenzam1de (2.93 g, 8.48
mmoles, 0.46 mC1) in toluene (100 m1) and the mixture was stirred
and heated under reflux at 150-155° € for 90 min under an inert atmos-
phere; the solvent and the excess of phosphonus oxychloride were re-
moved under vacuum and the remainder was dissolved in water and ex-
tracted once with a 1ittle ether. The aqueous layer was rendered
alkaline with ammonium hydroxide and the precipitate thus obtatned
was dehydrogenated as described in Paragraph XV using 10% palladium
on pumice (6 g). The crude product was recrystallized from ethano]-
ether to give 1-(3,4-dimethoxyphenyl)-6,7-dimethoxyisoquinoline-4-14c.
Yield: 2.84 g (8.73 mmoles), 91.3% based on XVIII. Radfochemical
yleld: 0.42 mCt (0.15 mCi/g, 0.05 mCi/mmole).

N-(3,4-Dime thoxyphenylethy1)-3,4-dime thoxybenzamide-4¢ (xx).

It was prepared as desc'ibed in Paragraph VIII starting with hgmo-
veratrylamine (1.5 g, 8.28 mmoles), 3,4-dimethoxybenzoyl chloride-14C
(1.08 g, 5.38 mmoles, 0.48 mCi). The crude product was recrystallized
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from ethyl acetate to give N-{3,4- dimethoxyghenylethyl)-3,4»dimethoxy-
benzamide-14C. Yield: 1.71 g {4.95 mmoles), 91.7% based on the amount
of VI§ used. Radiochemical yleld: 0.44 mCi (0.26 mCi/g, 0.09 mCi/
mmole).

1-(3,4-Dimethoxypheny1)-6 ,7-dimethoxyisoquinoline-1-14¢ (xx1).

It was prepared as described in Paragraph XIX starting with N-{3,4-

dimetho phenylethyl)-3,4-dimethoxybenzamide-14¢ (1.71 g, 4.95 mmoles,

0.44 mCi{ and phosphcrus oxychloride (4.5 ml1) while the dehydrogenation
was effected with 10% palladium on pumice catalyst (2 g). The crude
product was recrystallized from ethag?g -ether to give 1-(3,4-dimethoxy-
phenyl)-6,7-dimethoxyisoquinoline-1-19C. Yield: 1.41 g {4.33 mno}es{,
88.6% based on XX. Radiochemical yield: 0.39 mCi {0.28 mCi/g, 0.09
mCi/mmote).

N-(3,4-Dimethoxyphenylethyl)-3-methoxy-4-14C-methoxybenzamide (XXIl).

It was prepared as described in Paragraph XVIII f&arting with homo-
veratrylamine (1.63 g, 8,99 mmoles) and 3-methoxy-4-!%C-methoxybenzoyl
chloride (1.26 g, 6.28 mmoles, 0.39 mCi). The crude product was re-
crystallized from ethyl acetate to give N-(3,4-dimethoxyphenylethyl)-3-

methoxy-4-14c methoxybenzamide. VYield: 1.93 g (5.59 mmolesy, 87.2%
based on XII1. Radiochemical yleld: 0.34 mCi (0.18 nCi/g, 0.06
mCi/mmole). .

1-(3-methoxy-8-4C-methoxyphenyl)-6,7-dimethoxyisoquinoiine (XXI111).

It was prepared as described in Paragraph XIX starting with N-(3,
4-dimethoxyphenylethyl)-3-methoxy-4-14C-methoxybenzamide {1.93 g,
5.59 mmoles, 0.34 mCi) and pnosphorous oxychloride {4 m1). The crude
product was dehydrogenated with 10% palladium on pumice (2 g) and the
pr?guct was recrystallized from ethanol-ether to give 1-{3-methoxy~

C-methoxyphenyl}-6,7-dimethoxyisoquinotine. Yield: 1.65 q (5.07
mmolds) 91.2% based on XXII. Radiochemical yield: 0.31 nCi (9.19
mCi/g, 0.06 mCi/mmole). .
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