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Abstract - The preparation of cis- and trans-1-methyl-3-{3,4-
dimethoxyphenyl)-6-hydroxy-7-methoxy-1,2,3,4-tetrahydroiso-
quinoline ({5a) and (5b), and the sterecchemistry of the iso-

gquinoline system of these compounds are reported.

In recent years, interest has been focused on the 3-aryl-1,2,3,4-tetrahydroisoquine-

y &

line nucleus, since one of the methods] of choice for the synthesis of the proto-
berberine and benzophenanthridine skeleton involves the initial preparaticn of 3-
aryltetrahvdroisoquinoline derivatives.

In earlier paperss, we have reported the synthesis of non-phenclic 6,7-dialkoxy-~1-
substituted 3-aryltetrahydroisoquinolines by means of the classical Pictet-Spengler
reaction, but this method on cur hands was unsuccessful when applied to phenolic 1,2-
diarylethylamines, in order to cbtain the corresponding 3-aryltetrahydroisoquinoli-
nes, Herein we wish to report an ¢fficient method for the preparation of phenolic
6,7-disubstituted 3-aryitetrahydroisoquinolines (3a) and (5b) and to discuss the
sterecchemistry of the tetrahydroisoquinoline system on the basis cof their spectros-
copic data.

These compounds (5a) and (5h), were prepared by treating the pheneclic 1,2-diaryl-
ethylamine (4a) with acetaldehyde. The mixture was heated at 80°C in a closed screw-
cap test tube without acidic media4, and the reaction was complete within 12 h fur-
nishing the mixture [7:3) of phenolic isoquinolines {5a) and (5b), which were sepa-
rated by column chromategraphy. The required ketone (3) was prepared according to the
procedure described hy Dykes, subsequent Leuckart reaction of (3) followed by the
corresponding hydrolysis and debenzylation, afforded theexpected 1,2-diarylethyla-
mine (4a).

The pmr spectra (acetone-dﬁ) of (5a) and (5b) readily showed that the cyclization
reaction had taken place. The two aromatic protons of the iscquinoline system appear
in (5a) as uncoupled singlets at & 6.51 and 6.81 ppm, while the corresponding aroma-
tic protons in (5b) afford two singlets at ¢ 6.51 and 6,69 ppm.

The stereochemistry in structures (5a) and {(5b} was assigned as follows:
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Analysis of chemical shift (CDCIS) (6 1.50) reveals that the 1-methyl group in (5a)
occupies the pseudoequatorial position, being slightly deshielded with respect to
the pseudoaxial 1-methyl (g 1.48) of (5b), while the corresponding pseudoaxial 1-pro-
ton of (5a) (s 4,25) is shielded with respect tc the pseudoequatorial 1-proton of
(5b) {8 4.30). Considerable precedent for this effect exists for nitrogen heterocy-
clesﬁ, including tetrahydroisoquinolines?

Cn the other hand, the signal due to C3-H in (5a} and {5b) shows an ABX splitting
pattern, which is consistent with this proton being in an axial pesition in both
compounds.

These data let us propose a cis configuration for compound (5a) and a trans configu-
ration for (5b), thus showing that our method for phenclic c¢yclization is not dias-

tereoselective.
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EXPERIMENTAL

Melting points were determined on either Electrothermal 1A 6304 or Buchi apparatus
and are uncorrected. For thin-laver chromatography Merck Kieselgel GF 254 plates
(0.2 mm thick) were used. Visualization was accomplisjied by uv light or by spra-
ying with Dragendorff's reagent. Column chromatography was carried out on SiO2
{silica gel 60 Merck, 230-400 mesh). Microanalyses were performed by the "Colegio
Universitario de Alava'. The ir spectra were recorded cn a Perkin-Elmer 1430 spec-
trophotometer and only noteworthy absorptions (cm"1} are listed. Pmr spectra were

run on a Perkin-Elmer R-12 {60 MHz) and a Bruker Wi-200-3Y (200 MHz) instruments

uasing TMS as internal standard. Chemical shifts are reported in ppm downfield
( 6 ) from TMS. Mass spectra were measured with a Hewlett-Packard HP-5970 appara-

tus.

3-Benzyloxy-4-methoxybenzyl 3,4-Dimethoxyphenyl Ketone (3).

A solution of the 27(N,Nfdiethylamino)-2-[3,4-dimethoxyphenyl)acetonitriles (1.1 g
4.4 mmole) in dry DMF (25 ml) was added to 0.25 g of sodium hydride (85% suspen-

sion in 0il), washed with petroleum ether and suspended in dry DMF (10 ml) under

»

Ny The resulting suspension was stirred under No for 3 h and the 3-benzyloxy-4-
methoxybenzyl chloride (2) (1.07 g, 4.4 mmele), added over a further 3/4 h. Af-

ter stirring overnight, the excess Nal was destroyed with MeOll and the solvent
evaporated to yield an oil which was dried under 0.00% mm pressure at 90°C over

3 h. The resulting syrup was stirred in 6N HC1 (15 ml) for 24 h. After dilution
with water (15 ml) the aqueous solution was extracted with CHClz (3x30 ml) and the
combined organic extracts were washed with aqueous NailCOz (Zx15 ml} and HZO (2x15
ml), dried (Na2504} and evaporated to leave an 0il. The resulting o0il was column
chromatographed under pressure on silica gel by eluting with dichloromethane to
afford a white solid, Crystallization from ethanol gave the ketone (3). Yield: 1.04
g (60%), mp 102-104 °C. Anal. Calcd. for C24N2405: Cc, 73.47; H, 6.12. Found: C,
73.40; H, 6.05%. Ir (KBr) Yinax cm_]: 1675 (-C0-). Pmr [CDCIS}, §: 7.6-7.3 (7H, m,
Ph-H and Ar-H), 7.0-6.8 (44, m, Ar-H)}, 5.15 (ZH, s, —CHzlPh], 4.1 (2H, s, ~CH,-C0-),
3.92 (oM, s, ZXGCHSJ, 3.88 (3H, s, OCHSJ.

N-1-(3,4-Dimethcxyphenyly -2- (d-methoxy-3-benzyloxyphenyljethylformamide (4c).

A mixture of the keteone (3) (15.12 g, 0.04 mole), ammonium formate {25.20 g, 0.4
mole), 90% formic acid (4 ml) and formamide (4 ml) was heated at 185-190 °C for
3.5 h, Then, the reaction mixture was cooled to room temperature, water added and
the resulting sclid filtered off. Crystallization from ethanol gave the formanmide
(4c) as a white solid. Yield: 12.73 g (75%), mp 113-114°C. Anal. Calcd. for
C25H2705N: c, 71.25; H, 6.41; N, 3.32. Found: C, 71.21; H, 6.37; N, 3.29%. Ir (KBr)
Viax cm-]: 3340 (-NH-), 1665 (-CO-). Pmr (CDClSJ, §: 8.0 {14, s, -CHO%, 7.3 (SH,. s,
Ph-H), 6.7-6.5 (6H, m, Ar-H), 5.9 (1H, broad d, -NH-), 5.15 (1H, m, -CH-CH,-), 5.0
(2ZH, ?, -CH,-Ph), 3.8 (6H, s, ZxOCHS), 3.65 (3H, s, OCHs), 2.95 (2H, 4, J=7 Hez,

~CH,-CH-).

1-(3,4-Dimethoxyphenyl)-2-(4-methoxy-3-benzyloxyphenyl)ethylamine (4b).
To a well stirred solution of the ethylformamide (4¢c) (2.74 g, 6.53 mmole) in etha-

— 1869 —



nol (25 mi) a sclution (5 ml) of aqueous NaOH (40%) was added. The mixture was
heated under reflux for 2 h, the solvent was evaporated, water was added and then
extracted with chlereform (3 x 100 ml). Evaporation of the solvent from the combi-
ned dried extracts afforded an oil, which was crystallized from ethanol to give the
ethylamine (4b). Yield: 2.03 g (79%), mp 108-109°C. Anal. Caled. for C,,H,,0 NT c,

2472774
73.28; H, 6.87; N, 3.56., Found: C, 73.26; H, 6.85; N, 3.61%. Ir (KBr) Voax M
3340 and 3280 (-NH,). Pmr (CDCl4), é: 7.4 (SH, s, Ph-H), 7.0-6.6 (6H, m, Ar-H),
5.15 (2H, s, -CH,~Ph), 4.1 (1H, m, -CH-CH,-), 3.9 {9H, s, 3xOCHs}, 2.8 (2H, d,

J=7,7 Hz, -CH,- CH ), 1.5 (2H, broad s, -NHZJ-
1-(3,4-Dimethoxyphenyl)-2-(3-hydroxy-4-methoxyphenyl)ethyiamine (4a).

A solution of the ethylamine (4b) (1.5 g, 3.8 mmole) in 95% ethanol (150 ml), was
hydrogenated over 10% Pd/C at atmospheric pressure and room temperature for 3 h.

Removal of the catalyst and solvent afforded the required amine (4a). Yield: 0.98 g
(85%), mp 145-147°C (from methanol). Anal. Calcd: for C17H2104N C, 67.685 H, 6.9¢;,
N, 4.62. Found: C, 67.70; M, 6.94; N, 4.66%. Ir (KBr) Voax S 1. 3345 and 3285
{-NH ], 3200-2500 (-OH). Pmr (CDCISJ, §: 7.1-6.7 (6H, m, Ar-H), 4.2 (1H, m,

-CH CH -), 3.9 (oH, s, ZXOCHs), 3.85 (3H, s, DCH ), 3.3 (3H, bread s, -NH2 and -0H;
exchangeable with D,0), 2.9-2.7 (21, d, -CH, -CH- ] Ms, m/z (%): 303 (1.5 M°, 186

(15.0), 164 (18.5), 149 (100, 135 (21.0).

cis- and trans-1-Methyl-3-(3,4-dimethoxyphenyl)-6-hydroxy-7-methoxy-1,2,3,4-tetra-
hydreisoguinoline (5a) and (5b).

The phenolic amine (4a) (1.0 g, 3.3 mmole} and acetaldehyde (0.2 ml, 3.3 mmole)
were mixed in 10 ml of ethancl. The mixture was heated at 80°C for 12 h in several
closed screw-cap test tubes. After concentrating the so-obtained solution under

vacuum, the resulting oil was treated with methanol to affecrd a white solid, con-
taining two major components (tlc). Subsequent work-up and column chromatography
(silica gel, eluting with CHCl; + 1.5% MeOH) gave the follewing cempounds:

a) Isomen {5al: Rf=0.82 {silica gel, CHClS/MeOH, 9:1), yield: 610 mg {55%), celor-
less crystals of mp 164-165°C (from methanol). Anal. Calcd. for CigHyz04N: C, 69,32

H, 6.59; N, 4.25, Found: C, 09.31; H, 7.01; N, 4.,25%. Ir (KBr) Y max cm-1: 3320
(-NH-), 3100-2300 (-CH). Ir (CHClg): 3550 (free -OH), 3315 (-NH-). Pmr (CDCly), ¢ :
.01 (1H, d, Jmeta=2'0 Hz, H-2'"), 6.93 (1H, d4d, Jme a—Z.O Hz and Jorthﬁ=8'2 Hz,

-6'), 6.83 (1H, d, J_, . y,=8.2 Hz, H-5'}, 6.67 (1H, s, H-5), 6.56 (IH, s, H-8),
4,25 (1H, q, J=6.9 Hz, H-1), 3.97 (1H, 4d, JAX= 3.5 Hz and JBX=11.0 Hz, H-3), 3.88
(3H, s, OCHy}, 3.86 (3H, s, OCHg), 3.82 (3H, s, OCHy), 2.90° (1H, dd, Jpy=11.0 Hz
and JaR® 15.5 He, H-4), 2.80 (2H, brcad s, exchangeable with D,0, -NH-, -QH), Z.7§
(1H, dd, J,y=3. 5 Hz and Jpp=15.5 Hz, H-4), 1.50 (3H, d, J=6.9 Hz, -CHg). Ms, m/z
($): 329 (22) M7, 314 (87), 166 (92), 164 (100),

b) Tsomer [3b): Rf=0.?3 (silica gel , CHC13/M80H, 9:1), yield: 250 mg (23%), mp
187-189°C {from methancl). Anal. Calcd. for C19H2304N: Cc, 69.30; H, 6.99; N, 4.25.
Found: €, 69.31; H, 7.00; N, 4.26%, Ir (KBr) . em™ ' 3320 (-NH-), 3100-2300
(-OH), Ir (CHClg): 3550 (free -OH), 3315 (-NH-). Pmr (CDClg}, 6 ¢ 7.01 (1H, d,
Inera=2-3 He, H-2'), 6.94 (1H, dd, J_ . =2.3 Hz and J . =8.2 Hz, H-6'), 6.82 (X,
d, Jortho=8-2 Hz, H-5'), 6.57 (1H, s, H-5), 6.56 (1H, s, H-8), 4.30 (1H, q, J=6.9

Hz, W-1), 4.20 (14, v, J=6.7 Hz, H-3), 3.86 (6H, s, 2xOCK;), 3.81 (3H, s, OCH,),
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3.1-2,.6 (2H, broad s, exchangeable with DZO’ -NH and -0OH), 2.82 (2H, d, J=6.7 Hz,
H-4), 1.48 (3H, &, J=6.9 Hz, -CH;). Ms, m/z (8): 328 (19) M*, 314 (100), 166 (76},
164 (81).
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