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(1S, 1'S)- and (1R, 1’R)-1-aryl-N-2"-hydroxy-1’-isopropylethyl-2-(4-substituted
phenyljethylamines (7—13 and 18—23) were synthesized by the asymmetric reaction of
(E)-(S)- and (E)-(R)-N-(2-hydroxy-1-isopropylethyl)arylmethylideneamines with Grig-
nard reagents. The products showed 1009 optical purities; their absolute configura-
tions were determined by means of circular dichroism.

These optically pure chiral amines were converted into hydrochlorides and then
evaluated for analgesic activity in the acetic acid-induced mouse-writhing assay. Among
these compounds, the hydrochlorides of 9 (1S: 1’S, Ar=2-thienyl, R=H), 13 (1S: 1'S, Ar=
2-thienyl, R=MeO), 19 (1R:1'R, Ar=4-methoxyphenyl, R=H), 20 (1R: I'R, Ar=
2-thienyl, R=H), and 23 (1S: 1’S, Ar=2-thienyl, R=0H) showed inhibition of the writh-
ing; they were about equipotent with (—)-pentazocine hydrochloride.

Moreover, the hydrochlorides of 8 (1S: 1S, Ar = 4-methoxyphenyl, R=H),13(1S: 1'S,
Ar=2-thienyl, R=MeO), 18 (1R: 1’R, Ar=phenyl, R=H), 19 (1R: 1’R, Ar=4-methoxy-
phenyl, R=H), 20 (1R: 'R, Ar=2-thienyl, R=H), and 21 (l1R: I'R, Ar=2-thienyl,
R=MeO) were not antagonized by (—)-naloxone hydrochloride.

Keywords absolute configuration; analgesic activity; chiral azomethine; Cotton

effect; Grignard reaction; optically pure amine; naloxone antagonism; phenethyl-
amine moiety; quadrant rule; (S)- valinol; (R)-valinol

The configuration of the asymmetric carbon atom at the «-position of the phenylethyl-
amine structure plays an important role in determining the analgesic activity. The absolute
configuration at the 9-position of (—)-morphine, the 2-position of (—)-pentazocine, or the
1-position of N,N-dimethyl-1,2-diphenylethylamine is expressed as R chirality, and these
isomers have more potent analgesic activity than S chiral compounds. Nakamura et al.®
reported that the chirality of the 1-position of N-[2-(3-hydroxyphenyl)-1-phenylethyl]piperi-
dinesis very important for the analgesic potencies and narcotic antagonist properties. However,
the synthesis of optically pure asymmetric compounds having defined chirality is required in
order to investigate in more detail the relationship between the chirality and the pharmacologi-
cal activity of the agents.

In this work, we will describe the synthesis of asymmetric a-aryl-substituted phenethyl-
amines and the evaluation of the analgesic activity of these compounds.

Chemistry

The chiral azomethines, N-(2-hydroxy-l-isopropylethyl)arylmethylideneamines (4—6),
were synthesized in good yields by the condensation of (S)-valinol with 2-thiophenecarbalde-
hyde, 3-thiophenecarbaldehyde, and 2-furancarbaldehyde. N-(2-Hydroxy-1-isopropylethyl)-
benzylideneamine (2) and N-(2-hydroxy-1-isopropylethyl)-(4-methoxyphenyl)methylidene-
amine (3) have been reported previously.# These compounds were moderately stable, colorless
oils or crystals, and were confirmed to consist of one isomer by the observation of their proton
nuclear magnetic resonance (H-NMR) spectra; the structures of these compounds were
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established by means of infrared (IR), mass (MS), and *H-NMR spectral analyses.

The C=N bond was presumed to have the E configuration because of the difference in
bulkiness between the hydrogen atom and the aryl group. It has been reported that the
hydroxy group is located on the si-si face of the C=N bond because of the difference in bulkiness
between the alkyl group, 7.¢., methyl, isopropyl, isobutyl, or sec-butyl, and the hydroxymethyl
group.!

H m _JOH
OH . N OH R
/H_/_ A0 A Y /S__ "NH
H,N N

(E)-(8)-2—6 (18, I’S )-7—-13

(8)-1
Ar=phenyl, 4-MeO-CeH,-, 2-thienyl, 3-thienyl, 2-furyk; R=H, MeO

H ~ H @/\MgCl H
1] ]
e e

OH OH
(R)-14 (E)-(R)-15—17 (1R, I'R)-18—21
Ar=phenyl, 4-MeO-C¢H,-, 2-thienyl; R=H, MeO
HO
H
\©} | ..-/OH
A Yy NH
Ar=phenyl, 2-thienyl (1S, 1'S)-22 and 23
Chart 1

The chiral amine compounds, (1S, 1'S)-N-2’-hydroxy-1'-isopropylethyl-1,2-diphenyl-
ethylamine (7) and (1S, 1'S)-N-2-hydroxy-1’-isopropylethyl-1-(4-methoxyphenyl)-2-phenyl-
ethylamine (8), were obtained by the reaction of the chiral azomethines (2 and 3) with benzyl-
magnesium chloride.# N-2’-Hydroxy-1’-isopropylethyl-1-(2-thienyl)-2-phenylethylamine (9),
N-2’-hydroxy-1’-isopropylethyl-1-(3-thienyl)-2-phenylethylamine (10), and N-2"-hydroxy-1'-
isopropylethyl-1-(2-furyl)-2-phenylethylamine (11) were prepared by the treatment of N-(2-
hydroxy-1-isopropylethyljarylmethylideneamines (4—6) with benzylmagnesium chloride in
tetrahydrofuran (THF) under a nitrogen atmosphere at 40—45°C for 3—5 h. The reactions
of 4-methoxybenzylmagnesium chloride with the azomethines (2 and 4) in THF under a
nitrogen atmosphere gave 1l-aryl-N-2-hydroxy-1’-isopropylethyl-2-(4-methoxyphenyl)-1-
phenylethylamines (12 and 13) in good yields.

This asymmetric reaction of 2—6 with the Grignard reagents is diastereoface-differentiat-
ing, and the configurations of the resulting amines are either (1S, 1'S) or (1R, 1'S), since the
reagent attacks azomethine from either the si-s¢ or re-7e face of the C=N bond. The products
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of these reactions were chromatographed on a silica gel column in order to remove the 1,2-
diarylethane. The eluates containing chiral amines were carefully collected, and no other
diastereomer was detected by 'H-NMR spectroscopy in any case.® This result indicated that
the asymmetric reaction occurred with an extremely high diastereomeric specificity to yield
optically pure chiral amines. These chiral amines (9—13) were colorless crystals or liquids;
their structures were confirmed by means of IR, mass, and TH-NMR spectral analyses.

The chiral amines (9—13) were treated with a hydrogen chloride methanol solution to
yield colorless crystals of the hydrochlorides. The experimental data are summarized in
Table 1.

TABLEL (1S, 1'S)- and (1R, 1'R)-l-Arr\il-N-Z’-hf'droxyd’-isopropylethyl-

2-phenylethylamine Hydrochlorides
Analysis, (%)
. ol Calcd Absolute
Coﬂ?d' Ar R (T(?) E:gg:::} Method Yl(,e;s Formula (Found) [}’ configura-
— tion
C H N
9 2-Thienyl H 207 BE A 75 Ci7HaaNOS-HCl 6265 7.42 430 +65.3° (15, 1'S)
(62.36 744 4.30)
10  3-Thienyl H 238—239 E A 73 Ci7HxNOS-HClI 6265 742 430 +73.0° (1S, 1'S)
(62.43 7.22 4.38)
11 2-Furyl H 216—218 E A 90  Cy7HzNO,-HCI 65.90 7.81 452 +56.3° (15, 1'S)
(6563 7.84 4.62)
12 Phenyl MeO 234 E B 75  CuwHzNO2-HCI 68.65 8.07 4.00 +89.6° (15, 1'S)
(68.68 8.20 3.94)
13  2-Thienyl MeO 224 BE B 70 CwHisNO,S-HCl 6074 736 394  +792° (1S. 1'S)
(60.54 743 3.99
19 4-MeO-C¢Hs- H 206 E A 69  CxHx»NO,-HCI 68.65 807 4.00 —113.6° (1R, I'R)
(68.67 820 3.95)
20 2-Thienyl H 208 BE A 72 CiHisNOS-HCl 6265 742 430 -—652° (1R, 1'R)
(6252 749 3.98)
21 2-Thienyl MeO 223—224 BE B 69 CisHisNO,S-HCI 6074 736 394 -763° (1R, I'R)
(60.62 7.42 3.88)
22 Phenyl HO 209—210 BE C 85  CisHasNO,-HCI 6794 780 4.14 +104.0° (s, vy
(67.98 792 4.05)
23  2-Thienyl HO 214 BE C 90 Ci7HxNO.S-HClI 5972 7.08 4.10 +52.1° (18, 1'S)

(60.03 732 3.91)

a) E=ethanol; BE=benzene-ethanol.

b)  The yields are for isolated purified products: the yields of 9—11, 19, and 20 are based on Method A: those of 12. 13.and 21.0n Method B.
and those of 22 and 23, on Method C.

¢)  Concentration, 0.4% in 95% ethanol.

On the other hand, (1R, 1'R)-N-2'-hydroxy-1'-isopropylethyl-1,2-diphenylethyl-amine
(18) has been synthesized by the reaction of (E)-(R)-N-(2-hydroxy-1-isopropylethyl)-
benzylideneamine (15) with benzylmagnesium chloride.# (1R, 1'R)-1-Aryl-N-2’-hydroxy-1’-
isopropylethyl-2-phenylethylamines (19 and 20) and N-2’-hydroxy-1’-isopropylethyl-2-(4-
methoxyphenyl)-1-(2-thienyl)ethylamine (21) were obtained from (E)-(R)-N-(2-hydroxy-1-
isopropylethyl)arylmethylideneamines (16 and 17) in a manner similar to that described for the
(S)-compounds. The IR, mass, and *H-NMR spectra of these amines (19—21) were indistin-
guishable from those of the corresponding S isomers. These amines were treated with a hydro-
gen chloride methanol solution to yield the hydrochlorides. The experimental data are
summarized in Table I.

The hydrochlorides of (1S, 1'S)-1-aryl-N-2'-hydroxy-1"-isopropylethyl-2-(4-hydroxyphen-
yl)ethylamines (22 and 23) were obtained from 12 and 13 by treatment with concentrated
hydrochloric-acid at 140—150°C for 3—5 h.

In order to determine the absolute configuration at the newly created asymmetric carbon
atom of these amines, we attempted to measure the circular dichroism (CD) spectra of the
hydrochlorides of the amines (10—13, 22, and 23). The observed CD spectral data are sum-
marized, along with the ultraviolet (UV) spectral data, in Table II.

The aromatic quadrant-sector rule® was applied for the determination of the absolute
configurations of 1,2-diphenylethylamine hydrochloride.” We have previously reported that
the absolute configurations of hydrochlorides of 7—9 could be elucidated by the application of
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TaBLEIL. CD and UV Spectral Data for 1-Aryl-2-phenylethylamine Hydrochlorides in 95%
Ethanol [CD, Maximum Ae (nm)® ; UV, Amax nm (X107

Co&npd. A-Band B-Bamd
0.

CD +4.43(216) +2.68(238) +0.21(258) +0.18(265)

10 gy 207(10.17) 235(5.22)  258(0.20)  264(0.13)
11 CD  +12.00(224) +0.11(251) +0.09(256) —0.01(261) +0.06(264) —0.04(267)
UV 209(13.30) 252(0.12) 258(0.17)  264(0.12)  268*(0.05)
12 CD +0.93(217)  +8.30(231) +0.43(252) +0.59(259) +0.55(266)
UV 226(10.14) 254%(0.42)  259%0.66) 266*(0.98) 276(1.45)  283(1.24)
13 CD  +12.33(233) +0.15(267) +0.09(280)
Uv  228(9.01) 268*(0.65) 276(0.94)  283(0.80)
22 CD +1.71(219)  +8.60(229) +0.50(251) +0.53(258) +0.51(266)
UV 226(9.31) 253%(0.40) 259%(0.64) 265*(0.96) 278(1.58)  283*(1.38)
23 CD +13.11(235) +0.15(268) +0.05(282)
UV 227(14.19) 268%(1.02) 276(1.35)  282(1.17)

a) Concentration, 2.5—3.5X10°M ; temperature, 25—28°C; cell length, 0.1—0.2 cm.
b) Asterisk indicates a shoulder.

the aromatic quadrant-sector rule, and the configurations of the newly created chiral center
in the amines (7 and 18) were elucidated by synthesis via an alternative route using materials
of known absolute configuration.®)

The quadrant projections of the hydrochlorides of 12 and 22 showed that the 2’-hydroxy-
1’-isopropylethylamino group lies in the positive quadrant, while the CD spectra of these
compounds showed positive Cotton effects at both the 1L, and 1L, bands. In the case of 2-
thienyl, 3-thienyl, and 2-furyl compounds (10, 11, 13, and 23), the CD spectra for the 210—
9240 nm region bands showed positive Cotton effects, and the quadrant projections of these com-
pounds showed that the 2’-hydroxy-1’-isopropylethylamino group lies in the positive quadrant.
These results on the Cotton effects and the quadrant projections were similar to those for the
hydrochlorides of 7—9, which were previously reported.) Accordingly, the absolute confi-
gurations of these amines (10—13, 22, and 23) were confirmed to be (1S, 1'S). The absolute
configurations of the amines (19—21) synthesized from (R)-valinol were concluded to be (1R,

1'R).
Pharmacological Results

(1) Analgesic Activity

The hydrochloride of chiral amines thus obtained were evaluated for analgesic activity in
the acetic acid-induced mouse-writhing assay. No significant morphine-like analgesic activity
was found by the tail-flick method, but it is known that this test is generally insensitive to
narcotic antagonist analgesics, such as (—)-nalorphine or (—)-pentazocine.

Male ddY mice were used; they weighed 18—22 g, and each group included 8 mice. The
test compounds were dissolved in saline and the solutions were administered intraperitoneally
to animals. Thirty min later, writhing was induced by the intraperitoneal injection of a 0.7%
acetic acid aqueous solution into mice treated with each compound; the number of writhings
was counted for 10 min beginning from 10 min after the challenge with acetic acid. The
fifty percent inhibition dose (IDy) of each compound was determined, i.e., the amount
required to decrease by 50% the number of writhes compared with the number in the
vehicle-control group. The IDg, values and the 95%, confidence limits (CL) were estimated
by the method of Litchfield and Wilcoxon.® The IDg, values of the hydrochlorides of
chiral amines (7—13 and18—23) are summarized in Table III; (—)-morphine hydrochloride
and (—)-pentazocine hydrochloride are included for purposes of comparison.
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TaBLEIII. Analgesic Activities of 1-Aryl-2-phenylethylamine Hydrochlorides as
Determined by the Acetic Acid Writhing Method in Mice

Compd. IDso,” umol/kg, i.p. Compd. IDs,” pmol/kg, i.p.

No. (95% CL) No. (95% CL)

7 118 ( 83—167) 19 80 ( 51—123)
8 89 ( 68—117) 20 81 ( 64—104)
9 79 ( 55—113) 21 101 ( 79—129)
10 136 ( 77—240) 22 202 (153—265)
11 218 (156—304) 23 43 ( 18—105)
12 91 ( 60—138) (—)-Pentazocine HC1 80 ( 56—114)
13 46 ( 23— 93) (-)-Morphine HCI] 5.81 (4.11—8.24)
18 105 ( 88—125)

a) 1Dy represents a dose producing 50% inhibition of writhing induced by 0.7% acetic acid.

A prornisix}g analgesic -action Compd. Dose Inhibition percent (%)
was observed with hydrochlorides of No (stmol/kg) 100
9, 13, 19, 20, and 23, as shown in ‘ & o 5 N
Table III; these compounds were 7 156

about equipotent with (—)-pentazo-
cine hydrochloride. When the subs-

tituent at the a-position of phenethyl- 8 152
amines was the 2-thienyl group among
these chiral amines, the potency of 9 136
analgesic activity wasincreased. The
analgesic potencies of the optical 13 140
isomers with the (1S,1’S) and (1R,
1'R) chiralities were similar. 18 156
(2) Naloxone Antagonism of Analgesic 19 239
Activity

The hydrothlorides of 7—9, 13, 20 136
18—21,and 23 were tested for antago-
nistic activity against naloxone,using 21 148
the acetic acid-induced writhing
method.? (—)-Naloxone hydrochlo- 93 130

ride (bmg/kg) was administered
subcutaneously to mice 20 min after
injection of each compound. The

(—)-Morphine HCI 13.7

. . ' a) 1
mice were treated with a 0.79, acetic ! ' -
acid aqueous solution at 10 min after Fig. 1. Naloxone Antagonism of Analgesic Activities
the naloxone injection, and the of 1B”“tyl'2ﬁPh3n3;1je?hYlagl]i“efygfo‘*:"gde;;n, }}’l{ice

. N as etermine sing € cetic Cl rit ing
;mmt-)er 1;)f }vrl‘thm%s was couptedffor Method
0 min K egln_nlng rom 10 min after : naloxone HCI (5 mg/kg, s.c.) was administered at 20 min
the acetic acid challenge. The anal- after test compound injection (s.p.).
gesic activity of 7, 9, and 23 was T fatoxone HCl injection.
antagonized by naloxone, while that a) : p<0.01 (Student’s f-test).

of 8, 13, and 18—21 was not, as
shown in Fig. 1. :

The hydrochloride of 13, 19, and 20 were about equipotent with (—)-pentazocine hydro-
chloride, and the analgesic activity was not antagonized by naloxone. We are continuing to
study the analgesic activity of these asymmetric a-substituted phenethylamines in an attempt
to evaluate the significance of these results.
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Experimental

The IR spectra were recorded with a Hitachi 215 spectrometer; the MS, with a JEOL JMS-D300 spectro-
meter; the UV spectra, with a Hitachi 124 spectrometer, and the 'H-NMR spectra, with a JEOL FX100
spectrometer. The melting points were measured with a Yanagimoto micromelting-point apparatus and
are uncorrected. The optical rotations were measured with a Jasco DIP-180 polarimeter. The gas chro-
matography (GC) was carried out with a Hitachi 164F gas chromatograph, using silicone SE-30.

The CD spectra were measured at 25——28°C using a Jasco J-40 spectropolarimeter; the magnitudes of
the bands were calibrated with p-10-camphorsulfonic acid (at 289 nm) and p-pantolactone (at 221 nm) as
standards.

(E)-(S)-N-(2-Hydroxy-1-isopropylethyl)-(2-thienyl)methylideneamine (4) A mixture of 1 (5.15¢g,
50 mmol) and 2-thiophenecarbaldehyde (5.60 g, 50 mmol) in benzene (100 ml) was refluxed for 4 h using a
Dean-Stark trap. The mixture was then concentrated under reduced pressure, and the residue was allowed
to stand at room temperature to give 18 g (91%) of crystals of 4; this product was recrystallized from
n-hexane to give colorless needles of mp 80—81°C. IR (KBr): 3300 (OH), 1625 (C=N) cm~1. MS m/e: 197
(Mt+). 'H-NMR (CDCl,) é: 0.87 (3H, d, J==6.6 Hz, CH-CH,), 0.94 (3H, d, /=6.6 Hz, CH-CH,), 6.9—7.4
(3H, aromatic H), 8.35 (1H, s, CH=N).

(E)~-(S)-N-(2-Hydroxy-1-isopropylethyl)-(3-thienyl)methylideneamine (5)——The condensation of 1(3.1 g,
30 mmol) and 3-thiophenecarbaldehyde (3.36 g, 30 mmol) in a manner similar to that used for 4 gave 5.3 g
(90%,) of crystals of 5; this product was recrystallized from xn-heptane to yield colorless columns of mp 73—
74°C. IR (KBr): 3300 (OH), 1645 (C=N) cm~!. MS m/fe: 197 (M+*). 'H-NMR (CDCl,) 6: 0.85 (3H, 4, J=
6.6 Hz, CH-CH,), 0.94 (3H, d, /=6.6 Hz, CH-CH,), 7.2—7.6 (3H, aromatic H), 8.15 (1H, s, CH=N).

(E) (S)-N-(2-Hydroxy-1 -1sopropylethyl) -(2-furyl)methylideneamine (6) A mixture of 1 (3.1g, 30
mmol) and 2-furancarbaldehyde (2.9 g, 30 mmol) in benzene (70 ml) was refluxed for 3 h using a Dean-Stark
trap. The mixture was then concentrated under reduced pressure, and the residue was distilled under reduced
pressure. A colorless oil of bp 141—143°C/12 mmHg was thus obtained. Yield, 4.1 g (76%). IR (film):
3300 (OH), 1630 (C=N) cm~!. MS m/fe: 181 (M+). 'H-NMR (CDCl,) é: 0.87 (3H, d, J=6.6 Hz, CH-CH,),
0.95 (3H, d, J=6.6 Hz, CH-CH,), 6.4—7.5 (3H, aromatic H), 8.02 (1H, s, CH=N).

(18, 1’S)-1-Aryl-N-2’-hydroxy-1’-isopropylethyl-2-phenylethylamines (9—11) ; Method A—— A suspension
of benzylmagnesium chloride (100 mmol in 100 ml of THF) was slowly added, drop by drop, to a solution
of a chiral azomethine (4—6) (20 mmol) in THF (50 ml) under a nitrogen atmosphere. The resulting mixture
was stirred at 40—45°C for 5—8 h. The reaction mixture was treated with a small amount of water, the
resulting white precipitate was filtered off, and the mixture was extracted with ether. The ethereal solution
was dried over anhydrous MgSO, and concentrated under reduced pressure. The residue was chromato-
graphed over silica gel using CH,Cl,, 1,2-diphenylethane was removed, and the chiral amine (9—11) was
obtained as a colorless oil.

9: IR (film): 3400 (OH) cm-!. MS m/fe: 289 (M*). 'H-NMR (CDCl;) é: 0.80 (3H, d, J=6.6 Hz,
CH-CH,), 0.83 (3H, d, J=6.6 Hz, CH-CH,), 2.99 (2H, d, /=7.1 Hz, PhCH,-CH), 3.28 (1H, dd, J=4.4 and
11.0 Hz, CH,-OH), 3.47 (1H, dd, J=3.9 and 11.0 Hz, CH,~OH), 4.16 (1H, t, J=7.1 Hz, ArCH-CH,).

10: IR (film): 3400 (OH) cm~t. MS m/e: 289 (Mt). *H-NMR (CDCl,) é: 0.80 (3H, d, J=6.7 Hz,
CH-CH,), 0.82 (3H, d, J=6.7 Hz, CH-CH,), 2.94 (2H, d, J=7.1 Hz, PhCH,—CH), 3.28 (1H, dd, /=4.4 and
11.0 Hz, CH,-OH), 3.50 (1H, dd, J=4.2 and 11.0 Hz, CH,~OH), 4.00 (1H, t, /=7.1 Hz, ArCH-CH,).

11: IR (film): 3400 (OH)cm-l. MS mfe: 273 (M+*). 'H-NMR (CDCly) é: 0.79 (6H, d, /=6.6 Hz,
CH-(CH,),), 3.03 (2H, d, J=7.6 Hz, PhCH,-CH), 3.27 (1H, dd, J=4.4 and 10.8 Hz, CH,-OH), 3.52 (1H,
dd, /=3.9 and 10.8 Hz, CH,-OH), 3.86 (1H, t, J=7.6 Hz, ArCH-CH,).

The free bases were treated with a hydrogen chloride methanol solution to give the hydrochlorides of

9—11. The experimental data for these compounds are summarized in Table I.
(1S, 1’S)-1-Aryl- N-2’-hydroxy-1’-isopropylethyl-2-(4-methoxyphenyl)ethylamines (12 and 13); Method B
A suspension of 4-methoxybenzylmagnesium chloride (100 mmol in 100 ml of THF) was slowly added,
drop by drop, to a solution of chiral azomethine (4 and 6) (20 mmol) in THF (50 ml) under a nitrogen atmos-
phere, after which stirring was continued at 40—45°C for 5h. The reaction mixture was worked up as
described above to obtain 12 and 13 as colorless oils.

12: IR (film): 3350 (OH) cm~'. MS m/e: 313 (M*). 'H-NMR (CDCl,) 6: 0.78 (3H, d, /=6.8 Hz,
CH-CH,), 0.82 (3H,d, /=6.8 Hz, CH-CH,), 3.31 (1H,dd, J=4.4 and 11.0 Hz, CH,-OH), 3.47 (1H, dd, J=4.2
and 11.0 Hz, CH,-OH), 3.79 (3H, s, OCH,), 3.83 (1H, t, /=7.0 Hz, ArCH-CH,), 2.86 (2H, d, /=7.0 Hz,
MeOPhCH,-CH).

13: IR (film): 3370 (OH) cm~Y. MS m/e: 319 (M+*). 'H-NMR (CDCL) é: 0.80 (3H,d, /=6.8 Hz, CH~
CH,), 0.83 (3H, d, J=6.8 Hz, CH-CH,), 3.32 (1H, dd, J=4.4 and 11.0 Hz, CH,-OH), 3.45 (1H, dd, /=4.0
and 11.0 Hz, CH,-OH), 3.73 (3H, s, OCH,), 4.12 (1H, t, J=7.1 Hz, ArCH-CH,), 2.93 (2H, d, J=7.1 Hz,
MeOPhCH,~-CH).

The free bases were treated with a hydrogen chloride methanol solution to give the hydrochlorides of
12 and 13. The experimental data for these compounds are summarized in Table I.
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(E)-(R)-N-(2-Hydroxy-1-isopropylethyl)arylmethylideneamines (15—17) The condensation of 14
(6.15 g, 50 mmol) with arylaldehydes (50 mmol) in benzene (100 ml), in the manner described for 2—4,
gave 15—17. Compounds 15—17 were indistinguishable from 2—4, respectively, by IR, mass, and 'H-NMR
spectral comparisons.

(1R, 1’R)-1-Aryl- N-2'-hydroxy-1’-isopropylethyl-2-phenylethylamines (18—20) ; Method A A suspen-
sion of benzylmagnesium chloride (50 mmol in 50 ml of THF) was slowly added, drop by drop, to a solution
of a chiral azomethine (15—17) (10 mmol) in THF (30 ml) at room temperature under a nitrogen atmosphere.
After being stirred at 40—45°C for 5 h, the reaction mixture was worked up as described for the S com-
pounds. 18--20 were thus obtained as colorless liquids; among these compounds, 19 and 20 were indistingui-
shable from 8 and 9, respectively, by IR, mass, and 'H-NMR spectral comparisons.

The free bases were converted into hydrochlorides; the experimental data are summarized in Table I.

(1R, 1’R)-N-2’-Hydroxy-1’-isopropylethyl-2-(4-methoxyphenyl)-1-(2-thienyl)ethylamine (21); Method B
——The reaction of 14 (2.0 g, 10 mmol) with 4-methoxybenzylmagnesium chloride (50 mmol in 50 ml of
THF) in THF (25 ml), in the manner described for the S compounds, gave 21 as a colorless oil. The product
was indistinguishable from 13 by IR, mass, and *H-NMR spectral comparisons. The experimental data for
the hydrochloride of 21 are summarized in Table I.

Hydrochlorides of (1S, 1'S)-1-Aryl- N-2’-hydroxy-1’-isopropylethyl-2-(4-hydroxyphenyl)ethylamine (22
and 23); Method C A solution of a chiral amine (12 or 13) (5 mmol) in concentrated hydrochloric acid (20
ml) was heated at 140—150°C in a sealed tube for 4 h. After the reaction, the hydrochloric acid was removed
under reduced pressure; colorless crystals of the hydrochloride of 22 or 23 were thus obtained. The experi-
mental data for these compounds are summarized in Table 1.
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