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Synopsis. Catalytic hydrogenation of pB-nitrostyrenes
over palladium on charcoal in EtOH-HCI at low tempera-
ture gave the corresponding phenethylamines, which are
precursors of 1,2,3,4-tetrahydroisoquinolines, in high yield.

Phenethylamines are an interesting class of com-
pounds because of their strong biological activity and
are 1mportant precursors of 1,2,3 4-tetrahydroiso-
quinolines. Generally, phenethylamines have been
prepared by lithium aluminium hydride? and
borane? reductions of B-nitrostyrenes, which are read-
ily prepared by condensation of the corresponding
benzaldehydes with nitromethane. However, such
methods are not applicable for large scale preparation.
The preparation of phenethylamines by catalytic
hydrogenation of B-nitrostyrenes® reported so far is
not convenient, because the reactions have been car-
ried out in acid solutions such as acetic acid with
concd sulfuric acid® or concd hydrochloric acid.3®
Tedious treatments and severe reaction conditions
such as 50—80 °C under 30—100 atm hydrogen3® are
also required. We wish to report a convenient cata-
Iytic hydrogenation of B-nitrostyrenes under mild

conditions.
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Typically, a mixture of B-nitrostyrene, 5% palla-
dium on charcoal [K-type (see Experimental), 0.1
equiv] and 12 M hydrochloric acid (2.5 equiv, 1M=1
moldm=-3) in ethanol was stirred under hydrogen (1
atm) at 0°C for 3 h. The representative results are
shown in Table 1. The hydrogenations of 3,4-
methylenedioxy-B-nitrostyrene (1), 4-hydroxy-3-meth-
oxy-B-nitrostyrene (5), and 3-hydroxy-4-methoxy-j-
nitrostyrene (7) at 0 °C gave higher yields of the corres-
ponding phenethylamines in comparison with those
at room temperature. The low yields of phenethyl-
amines at higher temperature might be due to the
palladium induced formation of imine metal hydride
intermediates. The hydrogenation of 3,4-bis-
(benzyloxy)-B-nitrostyrene (9) gave the corresponding
debenzylated dopamine hydrochloride (10) quantita-
tively. It is noteworthy that 3,4-dihydroxy-B-nitro-
styrene, which is the precursor of 10, is hardly acces-
sible by the conventional methods. Similarly, hydro-
genation of 4-benzyloxy-B-nitrostyrene (11) gave
tyramine hydrochloride (12) in 94 % yield.

Pure alkoxy-substituted phenethylamines can be
obtained by simple treatment of the reaction products
with hydrochloric acid and subsequently with alkali.
The amine hydrochlorides, which are soluble in
methanol, such as 10, can be purified simply by single
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a) The procedure was described in the text. b) Satis-
factory data of IR and NMR were obtained. c) Iso-
lated yields of pure amines or amine-HClL. d) Room

temperature, 24 h.

recrystallization.

The phenethylamines thus obtained can be readily
converted into the corresponding 1,2,3,4-tetrahydro-
isoquinolines by Pictet-Spengler reaction.®) Typi-
cally, amine 4 can be readily converted into 6,7-
dimethoxy-1,2,3,4-tetrahydroisoquinoline (15) in 80%
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yield. Furthermore, the secondary amines thus
obtained can be readily converted into either nitrones®
or imines” upon treatment with hydrogen peroxide in
the presence of NagWOs catalyst or treatment with ¢-
butyl hydroperoxide in the presence of RuClz(PPhs)s
catalyst. Typically, the amine 15 can be converted
into either 16 or 17 by changing the catalytic system
utilized.
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Experimental

General. 'HNMR spectra were obtained on a 270 MHz
Model JNM-GSX-270 (JEOL) spectrometer; chemical shifts
(8) were expressed in parts per million relative to tetrame-
thylsilane. IR spectra were recorded on a Shimadzu FTIR-
4100 spectrometer.

Materials. 5% palladium on charcoal (K-type) was pur-
chased from Nippon Engelhard, Ltd. 3,4-Methylenedioxy-
B-nitrostyrene (1),1» 3,4-dimethoxy-B-nitrostyrene (3),1»
4-hydroxy-3-methoxy-B-nitrostyrene  (5),'¥  3-hydroxy-4-
methoxy-B-nitrostyrene  (7),19  3,4-bis(benzyloxy)-B-nitro-
styrene (9),!» 4-benzyloxy-B-nitrostyrene (11),!) and 3,4,5-
trimethoxy-B-nitrostyrene (13)® were prepared by the
methods described in the literatures.

General Procedure for the Catalytic Hydrogenation. As
a typical example, the preparation of 3,4-methylenedioxy-g-
phenethylamine (2) is described. In a 30 mL side-arm flask
equipped with a magnetic stirring bar were placed 3,4-
methylenedioxy-B-nitrostyrene (1) (0.500 g, 2.59 mmol), 5%
palladium on charcoal (K-type) (0.553 g, Pd 0.26 mmol), 12
M hydrochloric acid (0.5 mL), and ethanol (10 mL). The
reaction mixture was stirred at 0 °C for 3 h under a hydrogen
atmosphere (1 atm). The catalyst was removed by filtration
through Celite and washed with ethanol (40 mL). Evapo-
ration of the filtrate gave a yellow oil which was dissolved in
water (40 mL), and the solution was washed with CH2Clz (20
mLX3). The aqueous layer was neutralized with aqueous
ammonia solution (28%, 5 mL), and extracted with CH2Clz
(20 mLX4). The combined organic layer was dried over
NagSOs Evaporation of the solvent gave 2 (0.303 g, 71%):
mp 214.5—216 °C (HCl salt) (1it,® mp 209 °C); IR (neat) 3636
(w), 3368 (m), 2923 (m), 1846 (w), 1607 (m), 1503 (m), 1489
(m), 1443 (s), 1362 (m), 1246 (s), 1190 (m), 1123 (m), 1098 (m),
1040 (s), 933 (m), 928 (m), 864 (w), 818 (m), 637 (w), 601 (w)
cm-1; TH NMR (CDCls) 6=1.91 (br, 2H, NHb), 2.63 (t, J=6.8
Hz, 2H, Ar-CH.-C-N), 2.91 (t, J=6.8 Hz, 2H, Ar-C-CHz-
N), 5.91 (s, 2H, O-CH2-0), 6.64 (dd, J=7.8 and 1.7 Hz, 1H,
HS¢), 6.68 (d, J=1.7 Hz, 1H, H2), 6.74 (d, J=7.8 Hz, 1H, H5).

For the preparation of the phenethylamines bearing a
hydroxyl group, the purification procedure was modified
slightly. Typically, 4-hydroxy-3-methoxy-B-phenethyl-
amine hydrochloride (6) was isolated without the neutraliza-
tion with aqueous ammonia (0.422 g, 81%): mp 213.5—
215°C (lit,®» mp 213—214°C); IR (KBr) 3184 (s), 2340 (w),
1732 (w), 1601 (s), 1526 (s) 1503 (s), 1458 (w), 1368 (s), 1327
(w), 1302 (w), 1271 (m), 1246 (m), 1211 (m), 1157 (s), 1127
(m), 1036 (s), 968 (w), 939 (w), 918 (w), 868 (m), 818 (s), 793
(m), 739 (w), 658 (m), 588 (w), 569 (w), 511 (w) cm~%;
IHNMR (D20) §=2.88 (t, J=7.5 Hz, 2H, Ar-CH2-C-N), 3.15
(t, J=17.5 Hz, 2H, Ar-C-CH2-N), 3.86 (s, 3H, CH30-), 6.71
(dd, J=8.1 and 1.7 Hz, 1H, H®), 6.77 (d, J=8.1 Hz, 1H, H5),
6.87 (d, J=1.7 Hz, 1H, H?).

3,4-Dimethoxy-B-phenethylamine (4). The hydrogena-
tion of 3,4-dimethoxy-B-nitrostyrene (3) (0.500 g, 2.39 mmol)
at room temperature for 24 h gave 4 (0.316 g) in 73% yield:
mp 154—155°C (HCI salt) (lit,¥ mp 154—155°C); IR (neat)
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3370 (m), 2934 (m), 1606 (w), 1591 (m), 1516 (s), 1464 (m),
1417 (m), 1331 (w), 1261 (s), 1237 (m), 1190 (w), 1157 (m),
1142 (m), 1028 (s), 935 (w), 855 (m), 808 (m), 764 (m), 633 (w),
596 (w) cm~!; TH NMR (CDCls) 6=2.06 (br, 2H, NHz), 2.71
(t, J=6.8 Hz, 2H, Ar-CH2-C-N), 2.96 (t, J=6.8 Hz, 2H, Ar-
C-CH2-N), 3.68 (s, 3H, CH30-), 3.87 (s, 3H, CH30-), 6.73
(d, J=1.7 Hz, 1H, H2), 6.74 (dd, J=8.5 and 1.7 Hz, 1H, HS),
6.81 (d, J=8.5 Hz, 1 H, H5).

3-Hydroxy-4-methoxy-B-phenethylamine Hydrochloride
(8). The hydrogenation of 3-hydroxy-4-methoxy-g-nitro-
styrene (7) (0.500 g, 2.56 mmol) gave 8 (0.473 g) in 91% yield:
mp 206.5—207 °C (lit,’» mp 206—207 °C); IR (KBr) 3339 (s),
3009 (s), 1986 (m), 1746 (w), 1613 (w), 1591 (m), 1505 (s), 1462
(m), 1445 (m), 1406 (w), 1345 (w), 1281 (s), 1231 (m), 1173
(m), 1156 (w), 1134 (m), 1090 (w), 1024 (s), 945 (m), 874 (m),
808 (m), 760 (m), 642 (w), 613 (m), 590 (m), 546 (w), 503 (w),
455 (w) cm~1; tHNMR (D20) 6=2.83 (t, J=7.6 Hz, 2H, Ar-
CH2-C-N), 3.12 (t, J=7.6 Hz, 2H, Ar-C-CH2-N), 3.83 (s,
3H, CH30-), 6.70 (dd, J=8.1 and 2.2 Hz, 1H, HS), 6.73 (d,
J=2.2 Hz, 1H, H?), 6.89 (d, J=8.1 Hz, 1H, H?2).

3,4-Dihydroxy-B-phenethylamine Hydrochloride (10).
The hydrogenation of 3,4-bis(benzyloxy)-B-nitrostyrene (9)
(0.500 g, 1.38 mmol) at room temperature for 24 h gave 10
(0.260 g) in 99% yield: mp 248—250 °C (1it,10 mp 240—241 °C
(decomp)); IR (KBr) 3140 (s), 3050 (s), 1620 (w), 1605 (w),
1525 (w), 1505 (m), 1405 (m), 1290 (m), 1195 (w), 1115 (w),
810 (m) cm~1; TH NMR (D:20) 6=2.93 (t, J=7.3 Hz, 2H, Ar-
CH2-C-N), 3.29 (t, J=7.3 Hz, 2H, Ar-C-CH2-N), 6.81 (dd,
J=8.3 and 2.0 Hz, 1H, HS), 6.91 (d, J=2.0 Hz, 1H, H5), 6.97
(d, J=8.3 Hz, 1H, H2).

4-Hydroxy-B-phenethylamine Hydrochloride (12). The
hydrogenation of 4-benzyloxy-B-nitrostyene (11) (0.500 g,
1.96 mmol) gave 12 (0.319 g) in 94% yield: mp 270—272°C
(lit,20 mp 263—265 °C); IR (KBr) 3158 (s), 1615 (m), 1591 (w),
1516 (m), 1493 (m), 1462 (w), 1402 (w), 1256 (m), 1223 (m),
1173 (w), 1141 (w), 1113 (w), 945 (w), 835 (w), 775 (w), 554
(m) cm~1; tTHNMR (D20) 6=2.95 (t, J=7.7 Hz, 2H, Ar-CHz-
C-N), 3.11 (t, J=7.7 Hz, 2H, Ar-C-CH2-N), 6.76 (ddd,
J=8.6,2.7, and 2.2 Hz, 2H, H3, H5), 7.09 (ddd, J=8.6, 2.7, and
2.2 Hz, 2H, Hz, H¢).

3,4,5-Trimethoxy-B-phenethylamine (14). The hydroge-
nation of 3,4,5-trimethoxy-B-nitrostyrene (13) (0.400 g, 1.67
mmol) gave 14 (0.228 g) in 65% yield: mp 184—184.5°C (HCl
salt) (1it,’2 mp 184—185.5°C); IR (neat) 3382 (m), 3030 (m),
1590 (m), 1509 (m), 1464 (m), 1458 (m), 1422 (m), 1381 (m),
1335 (m), 1238 (m), 1184 (w), 1132 (w), 1125 (m), 1038 (w),
1008 (m), 922 (w), 826 (m), 777 (w), 747 (w), 669 (w), 525 (w)
cm~1; tHNMR (CDCls) 6=1.87 (br, 2H, NHy), 2.74 (t, J=6.7
Hz, 2H, Ar-CH2-C-N) 3.00 (t, J=6.7 Hz, 2H, Ar-C-CH3-N),
3.85 (s, 3H, CH3-0O-C*), 3.89 (s, 6H, CH3-O-C?, CH3-O-C5),
6.45 (s, 2H, Ar-H).
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