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SYNTHETIC STUDIES IN THE FIELD OF THE CURARE ALKALOIDS

XIV. Synthesis of 1-(4'-Benzyloxybenzyl)-6-methoxy-7-(2"-methoxy~5"-methoxy-
carbonylmethylphenoxy)-N-methyl-1, 2, 3, 4-tetrahydroisoquinoline*

O. N. Tolkachev, L. V. Volkova, G. S. Vasil'ev, A. B. Prokhorov,

N. S. Kulachkina, and N. A. Preobrazhenskii
Khimiya Geterotsiklicheskikh Soedinenii,
UDC 547.833.3.9.07: 542.943

By oxidation and the identification of the oxidation products, it has
been shown that the B-[4~(2"-alkoxy-5"-alkoxycarbonylmethylphen-
oxy)-3-methoxyphenyllethylamides of 4'-benzyloxyphenylacetic acid
obtained previously and differing in their physicochemical properties
are based on the same skeleton and differ only in their spatial configu-
ration, since on Bischler-Napieralski cyclization they give isomeric
dihydroisoquinoline compounds. The structure of the latter was es-
tablished by oxidation to the isomeric acids 2, 2'-dimethoxy-3, 4, 5*-
tricatboxy(diphenyl ether) and 2, 2'-dimethoxy-4, 5, 5'-tricarboxy-
(diphenyl ether); the latter is identical with the compound obtained by
the degradation of the methyl ester of natural tubocurarine, 1-(4'-
Benzyloxybenzyl)-6-methoxy- 7-(2 '- methoxy-5"-methoxycarbonyl-
methyliphenoxy)- N-methyl-1, 2, 8, 4-tetrahydroisoquinoline and a com-
pound isomeric with it have also been synthesized, and the former has
been shown to be identical with a substance obtained by independent
synthesis from the 4'-benzyl ether of N-methylcoclaurine. During the
synthesis of the latter it was shown that cyclization takes place un-
ambiguously without the formation of isomeric compounds.

As reported previously [1], the diphenyl ethers I
(R = H, CHy; R' = H, CH;, C,H;) were isolated in two
forms identical in composition but differing in physi-
cochemical properties. Separation was carried out by
chromatography on alumina or silica or on the basis
of the different rates of saponification of their esters.
It was shown that the alkylation of the phenolic hy-
droxyl in the initial bromoether shifts the equilibrium
in the direction of the formation of the low-melting
form of the diphenyl ether. In order to study their
structure, the diphenyl ethers I (R = CH;; R' = H;
mp 66~68° C and 107-108° C) were oxidized with po-
tassium permanganate, and they both gave a com-
pound which was identified as 4, 5'-dicarboxy-2, 2'~
dimethoxy(diphenyl ether) (I), obtained by independent
synthesis from methyl vanillate (ITI) and methyl 3-
bromoanisate (IV). Since the two dipheny! ethers I
(R = R' = H) have practically the same IR spectra and
under the conditions of amide condensation give an
equilibrium mixture of identical compounds, their dif-
ference is explained by steric factors [2].

On reaction with phosphorus oxychloride, com-
pound I (R = R' = CHgy gave, correspondingly, two
cyclization products (mp 59~66° C and 121-126° C)
which were also oxidized in order to confirm their
structure. The sample with mp 59—-66° C gave the pre-
viously-described [3] 4,5,5'~tricarboxy-2,2'-dime~
thoxy(diphenyl ether) (VI). The sample with mp 121~
126° C gave a tricarboxylic acid with the same ele-
mentary composition but showing a depression of the
melting point with the first acid; this was 3, 4, 5'-tri-
carboxy-2, 2 '-dimethoxy (diphenyl ether) VIII. Thus,

*For part XII, see [2].
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the substance with mp 59~66° C is 1-(4'-benzyloxy-
benzyl)-6-methoxy-T7-(2"~methoxy-5"-methoxycarbon-
ylmethylphenoxy)-3, 4-dihydroisoquinoline (V), andthe
substance with mp 121-126° C is 1-{4'-benzyloxyben-
zyl)-8-methoxy-7-(2"-methoxy-5 "-methoxycarbonyl-
methylphenoxy)-3, 4-dihydroisoquinoline (VII). Their
methiodides IX and X were reduced with zinc in acetic
acid to, respectively, 1-(4'-benzyloxybenzyl)-6-me-
thoxy-7-(2"-methoxy-5"-methoxycarbonyl methylphen-
oxy)-N-methyl-1, 2, 3, 4-tetrahydroisoquinoline (XI)
and compound XII isomeric with it. The latter were
also obtained from the dihydroisoquinoline compounds
V and VI by reduction with zinc in an acid medium
and subsequent methylation of the tetrahydroisoquino-
line derivatives XIII and XIV with methyl iodide.
Compound XI was also identical with a sample ob-
tained by independent synthesis. For this purpose, the
B-(4-hydroxy-3-methoxyphenyl)ethylamide of 4'-ben-
zyloxyphenylacetic acid (XV, R = H) [1,4] was acety-
lated with acetic anhydride in the presence of pyridine
to give the f-(4-acetoxy-3-methoxyphenyl)ethylamide
of 4'-benzyloxyphenylacetic acid (XV, R = COCHy).
The latter was cyclized in the presence of phosphorus
oxychloride to form 7-acetoxy-1-(4'-benzyloxybenzyl)-
6-methoxy-3, 4-dihydroisoguinoline (XVI, R = COCH,).
After its reduction with zinc in acetic acid and sub-
sequent alkaline saponification of the 7T-acetoxy-1-(4'-
benzyloxybenzyl)-6-methoxy-1, 2, 3, 4-tetrahydroquino-
line (XIX, R = COCHy), the 4'-enzyl ether of co-
claurine (XIX, R = H) was isolated. A compound iden-
tical with thiswas also obtained from XVI(R = COCHj)
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by gentle saponification to the corresponding 7-hy-
droxy derivative XVI (R = H) and subsequent reduc-
tion of the double bond. The saponification of the sec-
ondary base XIX (R = H) to form coclaurine (XVIII)
shows the expected direction of cyclization. The ter-
tiary base XX (R = COCHy) was obtained by the methy-
lation of 7-acetoxy-1-(4'-benzyloxybenzyl)-6-methoxy-
1,2,3,4-tetrahydroisoquinoline (XIX, R = COCHj;)

and also by the reduction of the methiodide of T-ace-
toxy-1-(4'-benzyloxybenzyl)-6-methoxy-3, 4-dihydro-
isoquinoline (XVII). 1-(4'-Benzyloxybenzyl)-7-hy~
droxy-6-methoxy-N-methyl-1, 2, 3, 4-tetrahydroiso-
quinoline (XX, R = H) was obtained from its acetyl
derivative XX (R = COCH,) by saponification in an
alkaline medium. Then compound XX (R = H) was con-
verted by condensation with methyl 3-bromo-4-me-
thoxyphenylacetate (XXI) into 1-(4'-benzyloxybenzyl)-
6-methoxy-7-(2"-methoxy-5"-methoxycarbonylme-
thylphenoxy) -N-methyl-1, 2, 3, 4~tetrahydroisoquino-
line (XD).

EXPERIMENTAL

The B~[3-methoxy-4-(2"-methoxy-5"-methoxycarbonylmethyl-
phenoxy)phenyljethylamide of 4'~-benzyloxyphenylacetic acid (I, R =
= CHg,R' = H), This was obtained by a method described previously
[1). From 5.0 g (0.0125 mole) of the B~(4-hydroxy-3-methoxyphenyl)-
ethylamide of 4'-benzyloxyphenylacetic acid (XV, R =H) was iso-
lated 4.7 g of a mixture of the ethyl esters I (R = CHg, R" = GyHg),
which was chromatographed on alumina of activity grade IV-Vin a
column 22 X 220 mm. Benzene (420 ml) and acetone (100 mi) frac-
tions were collected and from these saponification yielded, respec-
tively, two substances with mp 66-68° C and 107-108° C.

4, 5'-Dicarboxy-2, 2'-dimethoxy(diphenyl ether) (). A) To a
solution of 1.5 g (0.0025 mole) of the diphenyl ether I (R = CHg, R'=
=H, mp 66~68° C) in 100 ml of pyridine was added 8.5 g (0,0538
mole) of finely-ground potassium permanganate, The mixture was
stirred at 18-20° C for 15 hr and at 98~100° C for 1 hr. The solvent
was distilled off in vacuum, and the residue was treated with 100 ml
of saturated aqueous sodium bisulfite solution and was separated from
the manganese dioxide that had deposited. The filtrate was acidified
with 25 ml of HCI (d 1.19). The precipitate that deposited was sepa-
rated off and dried. Colorless crystalline substance, Yield 0.13 g
(15.2%), Mp 267~268° C (from 50% ethanol). Found, %: C 60.22;

H 4.60. Calculated for CygHy407, %oz C 60.38; H 4,43,

B) The analogous vxidation of 1.2 g (0,0022 mole) of the diphenyl
ether I (R = CHy, R' = H, mp 107-108° C) gave a dicarboxylic acid.
Yield 0.17 g (24.7%). Mp 266-267° C (from 50% ethanol). A mixture
with the sample from the preceding experiment had mp 266-267° C,
Found, %: C 60.32; H 4,18, Calculated for CygHy 407 %t C 60.38;

H 4.43. .

C) To a solution of 0,70 g (0,108 g-at) of potassium in 20 ml of
aphydrous methanol was added 5.0 g (0.027 mole) of methyl vanillate,
When dissolution was complete, the alcohol was distilled off in vac-
uum and the residue was treated with 5.0 g of copper powder and 4,5 g
(0.018 mole) of methyl 8-bromo-4-methoxybenzoate. The mixture
was heated in an armosphere of nitrogen at 195-200° C for 1 hr with
stiring, The cooled reaction mixture was extracted with ether (200
ml), and the extract was washed with 3% caustic soda solution (50 ml)
and dried with sodium sulfate, and the solvent was evaporated in vac~
uum. The resulting oily substance (3.6 g, 51%) was mixed with 2 ml
of 30% caustic soda solution and 2 ml of methanol and was boiled for
1.6 hr. The solvent was driven off in vacuum, and the residue was di~
luted with 20 m1l of water and extracted with ether (50 ml). Acidifica-
tion with dil HC1 (1:1) to pH 2 (6 ml) yielded a precipitate which was
separated off, washed with water (20 ml) and dried. After two crystal-
lizations from 50% ethanol, yield 0.9 g (78.4%), Mp 266-268° C. A
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mixture with a sample from the preceding experiment had mp 266-
267° C, Found, %: C 60,54, 60.23; H 4.44, 4.53. Calculated for
C15H14O7, 070: C 60.38; H 4.43.

B-(4- Acetoxy-3-methoxyphenyl)ethylamide of 4'-benzyloxyphenyl-
acetic acid (XV, R = COCHg). A mixture of 20.0 g (0.052 mole) of the
B-(4-hydroxy-3-methoxyphenyl)ethylamide of 4'-benzyloxyphenyl-
acetic acid (mp 123-124° C [1]), 25.0 ml of pyridine, and 12.0 ml
(0.127 mole) of acetic anhydride was heated at 98-100° C for 2 hr.
The pyridine and the excess of acetic anhydride were distilled off in
vacuum,. The residue was treated with ether (4 X 40 ml), and the sub-
stance that separated out was filtered off and recrystallized from 60 ml
of isopropanol. Yield 16.08 g (75.89). Mp 76.8-97.2° C (from ethanol
or carbon tetrachloride). Found, %: C 72.31; H 5.89; N 8.55, 3.49.
Calculated for Cygtlg/NOs, %z C 72.05; H 6.25; N 3.25,

7- Acetoxy-1=(4"-benzyloxybenzyl)- 6-methoxy-8, 4-dihydroiso-
quinoline (XVI, R = COCHy). A solution of 7.82 g (0.018 mole) of XV
(R = COCHg) in 30 ml of dry chloroform was heated to the boil with
18 ml (0.209 mole) of phosphorus oxychloride for 2 hr. The solvent
and the excess of phosphorus oxychloride were distilled off in vacuum
and the residue was triturated successively with ether (3 X 25 ml) and
water (30 ml), which converted it into the pulverulent state, and it
was then recrystallized from 85 ml of a mixture of ethanol and water
(2:5). Colorless crystalline substance. YVield 7.68 g (94.2%), Mp 167.8~
168.0° C (decomp.). Found, %: C 69.10; H 5.75; N 3.10, Calculated
for CoeHasNO4"HCI, %oz C 69.09; H 5.75; N 8.37, Picrate. Mp 175.6~
176.1° C (from acetic acid or from a mixture of ethanol, methanol,
and acetone, 1:1:1), Found, %: C 59.84; H 4.35; N 8,83, Calculated
for CygHysNOy * CgHgN3Or, %o: C 59,623 H 4.38; N 8,69, Base. Mp 125.2~
126.0° C (from ethanol). Found, %: N 3.15, Calculated for CagHpsNOy,
%: N 8,37, Oxalate. Mp 179.0~179.4° C (decomp., from ethanol).
Found, %: C 66.60; H 5.47; N 2,90. Calculated for CaeHygsNOy * CoHaOyy
%oz C 66.52; H 5.38; N 2.77.

1-(4'-Benzyloxybenzyl)- 7-hydroxy-6-methoxy- 3, 4-dihydrojso-
quinoline (XVI, R = H). This was obtained by the saponification of
compound XVI (R = COCHy) with an aqueous ethanolic solution of hy-
drochloric acid (24 hr at 18-20° C). Hydrochloride. Mp 106-107°C
(decomp., from ethanol). Found, %: C 70,22; H 5.86; N 3,42; C1
8.60, 8.71, Calculated for CpgHygNOz« HCI, %t C 70.32; H 5.90; N
3.42; Cl 8.65.

Methiodide of 7-acetoxy-1~(4'-benzyloxybenzyl)-68-methoxy-3, 4«
dihydroisoquinoline (XVII). A suspension of 12.66 g (0.031 mole) of
the base XVI (R = COCHy) in 50 ml of methanol and 5 ml (0,080 mole)
of methyl iodide was heated at the boil for 2 hr. The reaction mixture
was cooled to 20° C and the methiodide that had precipitated was
separated off. Yellow crystalline substance. Yield 13.60 g (78.89).
Mp 185.,2-186.0° C (from acetic acid). Found, %: C 58.27; H 5.23;

N 241, Caleculated for CoHggINOy %: C 58.17; H 5.06; N 2.51, On
crystallization from ethanol or acetone, the methiodide was converted
into a sparingly soluble form. Mp 186~197° C. Found, %: C 57,92;

H 527; N 2,42, Calculated for CapHpgINO,, %: C 58.17; H 5.06; N 2,51,

- Acetoxy-1-(4'-benzyloxybenzyl)- 6-methoxy~1, 2, 3, 4-tetrahy-
droisoquinoline (XIX, R = COCHg). A) A solution of 10.0 g (0.022 mole)
of the hydrochloride of the base XVI (R = COCHg) in 30 ml of acetic
acid and 30 ml of water was heated with 4.9 g (0,075 g-at) of zinc
dust at 92-95° C with stirring for 2 hr, The zinc was separated off, the
filtrate was cooled to 20° C, and the base was precipitated by the ac-
tion of 43 ml of saturated aqueous ammonia. It wasfiltered off, washed
with water (30 ml), and dried. Amorphous substance. Yield 7.20 g
(78.0%). Oxalate. Colorless crystalline substance, mp 194,2-194.5° C
(decomp., from methanol), Found, %: C 66.20; H 5.56; N 2.72. Cal-
culated for CyeHaNO,» CoH 0, %ot C 66.26; H 5,76; N 2,76,

B) The identical substance XIX (R = COCHy) was formed by the
catalytic reduction of the base XVI (R = COCHg) in methanol in the
presence of platinum oxide (18-20° C, 5 hr 30 min), Yield 80,1%,
Amorphous substance. Found, %: C 75.13; H 6.33, Calculated for
Caetlp7NOy %ot C 4,805 H 6,51,

1-(4"-Benzyloxybenzyl)- T-hydroxy-6-methoxy-1, 2, 8, 4-tetrahy-
drolsoquinoline (XIX, R = H). A) The hydrochloride of the base XVI
{R = H) was reduced by the method described for the T-acetoxy de-
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rivative XIX (R = COCHg), experiment (A). Yield 91.8%. Mp 154
156° C (from ethanol). Found, %: C 77.00; H 6,50; N 3.65, Calculated
for CpglpsNOy, %: C 76.77; H 6.71; N 3.65. Hydrochloride, colorless
thombic plates. Mp 182.5-183.5° C (from acetone). Found, %: C 70.30;
H 6.44; N 3.46, Calculated for CyHpsNOg » HCl, %z C 69.97; H 6.36;

N 3.40. Picrate, yellow crystalline substance, Mp 193-193,8° C (from
ethanol), Found, %: C 59.61; H 4.40, Calculated for Cpgdy;NO; »

- CetigNgOr, %ot C 59,59; H 4.67.

B) A mixture of 0.55 g (0.0013 mole) of the base XIX (R = COCHg),
1 g (0.018 mole) of caustic potash, and 10 ml of water was boiled for
5 min. The resulting solution was cooled and acidified with hydro-
chloric acid to pH 5, and the excess of acid was neutralized with am-
monia. The substance that deposited was separated off, washed with
water (6 ml), dried, and recrystallized from 10 ml of ethanol. Color-
less lenses. Yield 0.48 g (97.1%). Mp 155-157° C, A mixture with a
sample from the preceding experiment had mp 154-156° C.

7-Acetoxy-1-(4'-benzyloxybenzyl)-6~-methoxy-N-methyl-1, 2, 8,
4-tetrahydroisoquinoline (XX, R = COCHg). A) A solution of 0.7 g
(0.00122 mole) of the methiodide XVII in 40 ml of methanol was
treated with 1 g (0.007 mole) of silver chloride and the mixture was
shaken for 2 hr. After the separation of the silver halide, the filtrate
was concentrated in vacuum. The methochloride obtained (0.45 g,
0.00093 mole) was dissolved in 15 ml of methanol and reduced in the
presence of 0.5 g of platinum oxide (5 hr at 18-20° C). The catalyst
was separated off, the solvent was distilled off, and the substance was
extracted with ether (3 X 30 ml). The extract was concentrated to 1/3
volume and the hydrochloride was precipitated by the addition of an
ethereal solution of hydrogen chloride. Mp 112-112,5° C (deformation
at 101° C). Found, %: C 66.89; H 6,75, Calculated for CaAI;gNO,*

« HCI » Hy0, %z C 66,73; H 6,59,

B) A solution of 1,75 g (0.0042 mole) of the base XIX (R = COCHy)
in 1,2 ml of 90% formic acid and 1.75 ml of formalin was heated at
95-97° C for 5 hr. The reaction mixture was treated with 20 ml of
saturated aqueous sodium bicarbonate and the base was extracted with
ether (4 X 20 ml). The substance was worked up further as in the pre-
ceding experiment, The yield of hydrochloride was 1.36 g (68.7%).
Mp 112-118° C (deformation at 101° C), A mixture with a sample from
experiment (A) had mp 112-113° C. Found, %: C 66.62, 66.82;H 6.40,
6.44, Calculated for CyflpgNOy+ HCl» HyO, %: C 66.73; H 6.59, Oxa-
late. Mp 144.5-146° C (from ethanol). Found, %: C 66.59; H 5.83;

N 2,74, Calculated for C#9NO4» CaH Oy %ot C 66.78; H 5,995 N 2.69,
1-(4'-Benzyloxybenzyl)-7-hydroxy- 6-methoxy- N-methyl-1, 2, 8, 4~
tetrahydroisoquinoline (XX, R =H), This was obtained by the alkaline
saponification of compound XX (R = COCHg) by the method described
for XIX (R = H), experiment (B). The time of saponification was 30
min. Yield 64.5%. Mp 132.5~134° C (from isopropanol). Found, %:
C 77.38; H 6.87; N 8,63, 3.42. Calculated for CysHyyNOs, %: C 77.12;
H 6.99; N 3.59.

Coclaurine (XVIN); A suspension of 0,20 g (0.00053 mole) of 4'-
O-benzylcoclaurine (XIX, R = H) in 2.5 ml of ethanol and 5 mi of
dil HCI (1:1) was heated to the boil until the solid matter had dis-
solved completely. The coclaurine hydrochloride that deposited on
cooling was separated off and recrystallized from water. Yield 0,13 g
{75.8%)., Mp 255~258° C (from water and ethanol). According to the
literature [5], mp 255=256° C, Found, %: C 63.27; H 5.34; N 4.47;
Cl 11.11. Calculated for Cy7#3oNOg» HCl, %: C 63.45; H 6.26; N4.33;
Cl 11,01,

1-(4'-Benzyloxybenzyl)- 8-methoxy-7-(2"~methoxy-5 "~ methoxy-
carbonylmethylphenoxy)-38, 4-dihydroisoquinoline (V), This was ob-
tained from the diphenyl ether I (R =R' = CHg) corresponding to the
acid I (R = CHg R' = H, mp 66-68° C [1]) by the method described
for compound XVI (R = COCHg). For purification, the substance in the
form of the hydrochloride was dissolved in chloroform and passed
through a column of caleium carbonate or silica, Amorphous sub-
stance. Yield 83.6%. Mp 68~74° C, Found, %: N 2.44, Calculated
for CggHiggNOs » HC1, %: N 2,38. Base. This was obtained by treating
the hydrochloride with aqueous ammonia. Yield 77.5%. Mp 59-66° C.
Found, %: C 72.83; H 6,20; N 2.51, Calculated for CasHgsNOg* 0.5
Hp0, %: C 72.88; H 6.07; N 2.50. Methiodide (IX). This was obtained
in a similar manner to compound XVI. Mp 105-110° C (deformation
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at 100° C). Found, %: C 60.30; H 5,03; N 2,09, Calculated for
CasHggINOg, %z C 60.60; H 5.19; N 2,02,

- 1-(4'-Benzyloxybenzyl)-8~-methoxy-7-(2'~methoxy-5’-methoxy-
carbonylmethylphenoxy)-3, 4-dihydroisoquinoline (VII). This was ob-
tained by the analogous reaction from the high-melting diphenyl ether
I (R =R"= CHy) corresponding to the acid I (R = CHj, R'=H) with mp
107-108° C, The hydrochloride was chromatographed on silica. Amor-
phous substance. Yield 86,6%. Mp 172-185° C (deformation at 160° G,
from ethanol). Found, %: C 68.60; H 5.90; N 2,61, 2,60. Calculated
for C34HggNO; » HCL+ 0.5 H,y0, %z C 68.39; H 5.91; N 2,35, Base. Mp
121-126° C, Found, %: N 2,94, Calculated for CsyHsNOg, %: N 2.54,
Methiodide, Mp 149-152° C (deformation at 125° C, from ethanol).
Found, %: C 60.60; H 5.07; N 2,18, Calculated for CasHadNOg, Tt
C 60.61; H 5,19; N 2,02,

1-(4'-Benzyloxybenzyl)-6-methoxy- 7-(2 "-methoxy-5 "-methoxy~
carbonylmethylphenoxy)-1, 2, 3, 4-tetrahydroisoquinoline (XIII), A so-
lution of 2.0 g (0.0034 mole) of the hydrochloride of compound V in
50 mi of acetic acid and 20 ml of water was reduced with 2.76 g of
zine dust (2 hr at the boil). The hot reaction mixture was separated
from the zinc, cooled to 20° C, and neutralized with 20 ml of aqueous
ammonia, and the substance that separated out was extracted with
chloroform (70 ml), The extract was washed with water (2 X 20 ml)
and concentrated in vacuum. The residue (1.65 g, mp 100-105° C)
was dissolved in 100 ml of anhydrous ethanol and the solution was kept
for a day at 0° C, after which the precipitate that had deposited was
separated off (mp 152-156° C), the filtrate was evaporated, and the
residue was triturated with dry ether (2 X 10 ml). Yield 1.2 g (67.2%).
Mp 105-110° C (deformation at 94° C). Found, %: N 2.58. Calculated
for CaHasNOs, %: N 2.53. Hydrochloride. Mp 72-74° C (deformation
at 65-66° C), Found, %: C 69.45; 69.32; H 6,21, 6.,23; N 2.68, 2.66.
Calculated for Cafi35NOg « HCL, %: C 69.20; H 6,155 N 2,37,

1-(4'-Benzyloxybenzyl)-8-methoxy=- 7-(2 "-methoxy-§ "-methoxy-
carbonylmethylphenoxy)-1, 2, 3, 4-tetrahydroisoquinoline (XIV). This
was obtained similarly from the hydrochloride of compound VI, Yield
64.9%. Mp 146-150° C (deformation at 141° C, from anhydrous etha-
nol). Found, %: N 2.57. Calculated for CygHgsNOg, %: N 2,53, Hydro-
chloride, amorphous substance. Mp 148-159° C (deformation at 132°C,
from ethanol). Found, %: C 69.27; H 6.18; N 2.44, Calculated for
CyH3sNCg » HCI, %: C 69.20; H 6.15; N 2,37,

1-(4’-Benzyloxybenzyl)-8-methoxy-7-(2"-methoxy-5"~methoxy-~
carbonylmethylphenoxy)- N-methyl-1, 2, 3, 4-tetrahydroisoquinoline
(XI)s A) This was obtained by the reduction of the methiodide IX by
the method described for compound XIX (R = COCHj). For purification,
the substance obtained was dissolved in acetone, the solution was fil-
tered, the solvent was distilled off in vacuum, and the residue was
triturated with water. Yield 17.5%. Mp 86=90° C (deformation at
77° C). Found, %: C 74.17; H 6.34. Calculated for Cg;Hs;NOg Foz
C 74.05; H 6,59. The hydriodide was obtained by the action of methyl
iodide on compound XUI. Yield 76,0%. Deformation at 70~80° C
(meniscus at 95° C, from anhydrous ethanol), Ry 0.96 [n~butanol=—
acetic acid—water (4:1:5), "V" paper of the Gosznak Leningrad paper
mill]. Found, %: C 60,20; H 5.65; N 2.23, Calculated for CggHlg;NOgo
» HI, %: C 60.43; H 5.51; N 2.01. Hydrochloride. Mp 110~115° C
(deformation at 85° C). Found, %: C 66.74; H 5.80. Calculated for
CygHaNOg *« HCL* 1.5 HyO, %: G 66,605 H 6454,

B) 2.0 g (0.00514 mole) of XX (R = H) was dissolved in a solution of
potassium methoxide [from 0.2 g (0,0051-g-at) of potassium and 16 ml
of methanol] and the methanol was evaporated off in vacuum, To the
dried and ground residue were added 1.5 g of copper powder and 3.25 g
(0,0125 mole) of methyl 3-bromo-4-methoxyphenylacetate, and the
mixture was heated at 185-192° C with stirring in an atmosphere of
nitrogen for 50 min. The reaction mixture was treated with benzene
(40 ml), filtered, and passed through a column of alumina of activity
grade III (50 g). The first 70 ml of eluate gave the bromoester (2,02 e
The second 110 ml of the benzene eluate gave the diphenyl ether XI
(0.34 g). An additional amount of the substance (0.41 g) was obtained
by elution with ether (70 ml). Yield 0.75 g (25.74%). Amorphous sub-
stance. The hydrochloride was obtained by the addition of ether satu-
rated with hydrogen chloride to an ethereal solution of the base. Mp
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111-115°C (deformation at 75° C). Found, %: C 69.20; H 6.26; N
2,51, Caleculated for CgsHygNOs - HCL, %z C 69,58; H 6.34; N 2,32,
The hydriodide was obtained from the hydrochloride by the action of
sodium iodide in acetone, Yellow powder. Deformation at 70-80° C
(meniscus at 95° C, from isopropanol). Rf 0.96. A mixture with a
sample from the preceding experiment deformed at 70-80° C (menis~
cus at 95 C).

The corresponding acid was obtained by the saponification of the
ester XI (1.13 g, 0,002 mole) with a solution of 1,0 g (0.018 mole) of
caustic potash in 25 mi of water (2 hr at the boil), after which the
solution was filtered and neutralized with HCl. The substance that
deposited was separated off and crystallized from isopropanol (20 ml),
and then picric acid was added to the filtrate from crystallization and
the picrate was separated offs Mp 124—128° C (meniscus at 156° C,
from isopropanol). Found, %: C 61.35; H 5.04; N 7,46, Calculated
for CaHgsNOg CeHaNgOr Tot C 61435; H 4,893 N 7.54,

1-(4'-Benzyloxybenzyl)-8~methoxy- 7-(2 "~methoxy~ 5 "-methoxy-
carbonylmethylphenoxy)=N~-methyl-1, 2, 3, 4-tetrahydroisoquinoline
(XII). This was obtained by the reduction of the methiodide X in a
similar manner to compound XI [experiment (A)]. Mp 120-123° C,
after which it solidified and melted again at 156~156,5° C (from etha-
nol). Found, %: N 244, Calculated for CgHaNOg, %: N 2.47. Hydrio-
dide. Mp 165-171° C (meniscus at 189° C, from methanolj. Found,
%: N 2,20, 2,33, Calculated for CggHgNOg» HI, %oz N 2,01,

4,5, 5"~ Tricarboxy~-2, 2'-dimethoxy(diphenyl ether) (VI). With
stirring, 38.7 g (0,245 mole) of finely ground potassium permanganate
was added over 3 hr at 20-30° C to a solution of 6.82 g (0.0116 mole)
of the hydrochloride of compound V in 300 mi of pyridine. After 40
hours’ stirring, the pyridine was distilled off in vacuum, the last traces
of pyridine being removed by distillation with 50 ml of water. The
residue was treated with hot water (5 X 50 mi), and filtered, and the
extract was acidified with hydrochloric acid to pH 3, The acid that
deposited was coagulated by heating, and was then filtered off, washed
with water (3 X 7 ml) and dried (0.95 g). To a solution of 1.1 g of
oxidation product in 25 ml of methanol was added 60 ml of an ethereal
solution of diazomethane (from 4.2 g of nitrosomethylurea) and the
mixture was left to stand for 24 hr. The solvent was driven off in vac-
uum and the residue was covered with 9.5 ml of anhydsous acetone and
left to stand for 24 hr. The impurities that had deposited were sepa-
rated off, the solvent was distilled off, and the residue (1.2 g) was
chromatographed on a column of alumina of activity grade II-IV
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{32 X 1 cm). 1t was eluted with benzene (40 ml). This gave 0,79 g of
a substance which was saponified with a solution of 2 g of potash in
20 ml of water (30 min at the boil), The resulting solution was diluted
with 20 ml of water, filtered, and neutralized with 40% sulfiric acid.
The substance that separated out on long standing was separated off,
washed with water (5 ml), and dried (0,43 g). After repeated recrystal-
lization from water and then from acetic acid, the diphenyl ether VI
was obtained. Mp 256-258° C {23, Found, %: G 53.16; H 4,22, Cal-
culated for CyHy40q+ HpO, ot C 53.68; H 4.21. After drying in vacuum
(15 mm, 100°C, 2 hr), the anhydrous form was obtained. Found, %:
C 56.58;: H 3.69. Calculated for CygH14Oq Pt C 56,363 H 3.89.

8,4, 5"~ Tricarboxy-2, 2'-dimethoxy(diphenyl ether) (VII), This
was obtained by the oxidation of the dihydroisoquinoline compound
VI in a similar manner, After two recrystallizations from 50% acetic
acid and trituration with chloroform, mp 277°C (decomp., deforma~
tion at 236-289° C). For analysis, a sample was dried at 100° C/20
mm for 2 hr, Found, %: C 56.25; H 4,11, Calculated for Cyq;40q, %t
C 56.,36; H 3,89, A mixture with a sample from the preceding experi-
ment (VI, mp 256~258" C) had mp 235° C, deformation at 178° C,
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