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Abstract—Dihydro-5H-thiazolo[2,3-alisoquinolinones (1-6) and tetrahydro-5H-thiazolo[2,3a]isoquinolines (7—12) have been prepared
from 3,4-dihydroisoquinoline derivatives under the action of a-mercapto alkanoic acids or ethylene sulfide, respectively. In the synthesis of
compounds 2 and 5 isothiocarbostril (13) and N-thioacetyl--phenylethylamine derivatives (14), respectively, were also used as substrates
and treated with bromoacetic acid derivatives. Spectral characteristics (IR, "H, "*C NMR and MS) of compounds 1-12 are presented. © 2001

Elsevier Science Ltd. All rights reserved.

1. Introduction

Among many types of thiazoloazines, synthesized in
aromatic and saturated forms, whose chemistry has been
intensely im/estigated,l’2 the thiazolo[2,3-alisoquinoline
ring system has attracted much less attention. This type of
heterocycle has been interesting for us in connection with
our study on the sulfur-mediated synthesis of isoquinoline
alkaloids.>* We anticipated that the corresponding thiazolo-
isoquinoline derivatives could be useful as potential inter-
mediates in this synthesis, in particular a stereogenic sulfur
could be attractive for the preparation of chiral non-racemic
alkaloids. Since little information could be obtained on the
partially reduced thiazolo[2,3-a]isoquinoline heterocyclic
system, we have undertaken a systematic study to learn
more about this class of compounds.
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In this paper, we describe the synthesis of compounds 1-12
and discuss their spectral characteristics.

2. Results and discussion
2.1. Synthesis

Two series of thiazolo[2,3-a]isoquinolines have been
synthesized: the carbonyl derivatives 1-6 with amide func-
tionality and the corresponding tetrahydro-analogs 7-12
(Scheme 1).

Of the many methods worked out for the construction of the
4-thiazolidinone ring system,’ the cyclo-condensation of
a-mercapto alkanoic acids or esters with Schiff bases has
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been frequently used, also for the preparation of the
known thiazolo[2,3-al]isoquinolinones along with other
methods.®"* In our experiments, in which 3,4-dihydroiso-
quinolines were treated with a-mercapto acids in toluene at
reflux for 5-8 h, lactams 1-6 were obtained in satisfactory
yields (Scheme 2). The mechanism of this reaction has been
proven’ to be a two-step process involving the preliminary
formation of corresponding (isoquino-1-ylthio)acetic acid,
dehydrated in the next step to afford the thiazoloiso-
quinolinones.

In a similar procedure, in which 3,4-dihydroisoquinoline
was treated with ethylene sulfide'*'® instead of the mercapto
acid, derivatives 7—12 have been synthesized (Scheme 2).
This reaction has also been postulated' to be a two-step
process, involving an intermediate iminium salt formed by
thiirane ring opening due to nucleophilic attack of the imine

nitrogen, followed by cyclization.

Several of the prepared thiazolo[2,3-a]isoquinolines were
obtained in crystalline form, others as sticky oils. These
compounds, when dissolved in organic solvents (e.g. for
crystallization or chromatographic separation) turned out
to be highly unstable and partially decomposed to give
complex mixtures, yet in the solid state these heterocycles
seemed to be relatively stable. In the reactions in which
a-mercapto acids were used for the synthesis of compounds
with two stereogenic centers (3, 4, 6), no significant dia-
stereoselectivity was observed. However, when for the
synthesis of 3 and 4, methyl thiolactate was applied
instead of the corresponding acid, the diastereoselectivity
increased from ca. 1.5 to 85% and ca. 8 to 57%, respec-
tively, as shown by the '"H NMR spectra of the crude
reaction products. Several attempts undertaken to separate
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the diastereomers failed due to the instability of these
compounds in solution.

Compounds 2 and 5, expected as the crucial intermediates
en route to the isoquinoline alkaloids, have been prepared
by two other methods, also in satisfactory yields. Compound
2 was obtained in a one-pot procedure involving addition of
bromoacetyl chloride to 3,4-dimethoxydihydroisoquinolin-
1-(2H)-thione (13) in acetonitrile at rt followed by sodium
borohydride reduction of the intermediate acyliminium salt
(Scheme 3).

In the synthesis of compound 5, N-thioacetyl B-3.4-
dimethoxyphenylethylamine (14), prepared from the corre-
sponding N-acetyl derivative under the action of Lawesson
reagent, was the substrate. Upon treatment with bromo-
acetic acid in acetic acid in the presence of sodium acetate,
at reflux for 1 h, it was smoothly transformed into product
5'% (Scheme 4).

2.2. Spectral characteristics

IR spectra. The amide carbonyl absorption in IR spectra of
compounds 1-6 was found in the region between 1670—
1683 cm ™.

'H NMR spectra. Table 1 contains the proton NMR spectral
data of thiazolino[2,3-aJisoquinolines 1-12. In the spectra
recorded in standard conditions, several features character-
istic of all the thiazoloisoquinolines investigated can be
found. Thus, they display resonance of the C-10b sub-
stituent. The H-10b benzylic proton in lactams appears as
a singlet around 5.9-6.0 ppm while in the tetrahydro-
derivatives in a more shielded region 5.7-5.8 ppm. The
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Table 1. '"H NMR spectral data of thiazolo[2,3-a]isoquinolines & (ppm), J (Hz)

No. H-2B H-2a H-3 H-3’ H-5a H-5e H-6ya H-6ye H-10b
[CH;-2B] [CH;-2a] [CH;-10b]
1° 3.84 3.61 - - 3.11-3.21 (m) 4.40-4.47 (m) 2.77-2.85 (m) 6.05
(d, J=15.4) (d, J=15.4) 2.97-3.08 (m)
2° 3.83 3.62 - - 3.11¢ 4.43¢ 2.96¢ 2.68-2.73 (m) 6.01
d, J=15.4) (d, J=15.4) J=122 J=122 J=13.7
J=122 J=5.6 J=122
J=38 J=18 J=56
2° 445 - 2.50-3.40 (m) 6.05
g, J=9)
3 4.04 [1.52] - - 3.15¢ 4439 2.77-2.85 (m) 5.98
(q, J=6.87) (d, J=6.87) =12.7 J=12.7 2.94-3.07 (m)
J=102 J=55
J=4.1 J=2.2
4f 4.03 [1.53] - - 3.06-3.19 (m) 4.39-4.48 (m) 2.67-2.73 (m) 5.93
(q, J=6.87) (d, J=6.87) 2.89-3.01 (m)
5° 3.85 3.63 - - 3.16¢ 4439 2.96¢ 2.68° [1.95]
d, J=15.4) (d, J=15.4) J=132 J=132 J=16.0 J=16.0
J=123 J=6.0 J=123 J=43
J=43 J=14 J=6.0 J=14
5¢ 3.08-3.85 (m) 3.63 - - 3.14-3.17 (m) 4.40-4.51 (m) 2.91-2.98 (m) 2.66-2.71 (m) [1.95]
(d, J=15.6)
6> [1.66] - - 3.25¢ 4.42¢ 2.60-2.72 (m) [1.97]
(d, J=1.1) J=12.8 J=12.8 2.87-3.04 (m)
3.92 J=12.8 J=6.4
(q, J=7.1) J=4.4 J=13
70 2.79-2.83 (m) 2714 2.86-2.91 (m) 3.56° 3.12-3.21 (m) 3.25° 3.02-3.14 (m) 5.78
3.02-3.14 (m) J=10.4 J=113 J=10.7
J=89 J=113 J=10.7
J=58 J=6.6 J=1.1
8 3.01-3.12 (m) 2.84¢ 2.64-2.70 (m) 3.49-3.61 (m) 3.14-3.28 (m) 3.18-3.28 (m) 3.01-3.12 (m) 572
2.64-2.70 (m) J=14.6
J=11.2
J=39
9 2.78-2.83 (m) 3.04-3.20 (m) 270" 3.67¢ 3.48¢ 3.26° 3.04-3.20 (m) [1.89]
J=15.6 J=12.8 J=12.8 J=10.3
J=28 J=10.5 J=6.9 J=10.5
J=28 J=13 J=14 J=6.9
10° 3.00-3.05 (m) 2.60" 2.78-2.82 (m) 3.67¢ 3.48¢ 3.27° 3.08¢ [1.78]
J=154 J=12.8 J=12.8 J=10.2 J=10.2
J=2.6 J=10.6 J=6.9 J=10.6 J=13
J=2.6 J=13 J=14 J=6.9 J=14
11 2.80-3.45 (m) 6.76-7.81 (m)
12 2.71-3.32 (m) 6.77 (d, J=8.5)
7.28 (d, J=2.2)

7.41 (dd, J=8.5,2.2)

* Determined by HETCOR measurement.

® Determined by NOE difference spectroscopy.

¢ dt.
4 ddd.

¢ Data from Ref. 11. .
T Spectral data of the major isomer. td.

¢ Data from Ref. 13.
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protons of C-10b methyl substituent resonate as singlets
around 1.9 ppm, and protons of the aromatic C-10b sub-
stituent in 12 can be identified in the aromatic region.

The methylene group protons of the five-membered lactam
ring are nonequivalent and give rise to two doublets
centered at 3.6 and 3.8 ppm, respectively, with a geminal
coupling constant J=15.4 Hz. A NOE difference experi-
ment for lactam 2, which shows the interaction between
the H-10b proton (6.01 ppm) and that located at 3.83 ppm
(H-2B) [and also with the one at 3.11 ppm, axial H-5],
allowed identification of the protons to which the lower-
field doublets correspond, on the same face of the
molecule as the H-10b proton, for which a pseudo-axial
orientation has been previously established by X-ray crystal
analysis.'®

The steric orientation of the four ethylene bridge protons of
the six-membered isoquinoline moiety in lactams 1-6 can
be easily assigned because of a nearly first-order AMX
system present in the spectra of these compounds. Absorp-
tion of one of them, shifted by more than 1.5 ppm downfield
from the others, was particularly useful for the assignment.
Inspection of Dreiding models revealed that the H-5
equatorial proton falls within the deshielding zone of the
amide carbonyl. This finding was additionally confirmed
by the values of the three coupling constants, indicating
the geminal, equatorial-pseudoaxial and equatorial—
pseudoequatorial relationships with neighboring protons,
respectively.

In the spectra of hydrogenated-derivatives 7—12 interchange
of the chemical shifts between the C-5 methylene group
protons seems to result from changes in the conformation
of the six-membered isoquinoline ring as compared with
that of lactams 1-6. Signals of the ethylene group
protons of the five-membered ring overlap with those
assigned to the isoquinoline moiety, forming ill-defined
multiplets, unsuitable for interpretation, particularly in the
case of compounds 11, 12. However, correlations given in
Table 1 for compounds 7—10 were achieved in few cases
with the help of HETCOR and NOE measurements and on
the basis of fragments of the spectra, from which %/ and *J
values and splitting patterns could be established.

The two para-oriented H-7 and H-10 aromatic protons in the
spectra of the compounds with methoxy substituents appear
as singlets at 6.60—6.78 ppm, being shifted upfield as

compared with the aromatic multiplets (6.78—7.81) of the
unsubstituted analogs.

A series of long-range couplings over five bonds (1.0—
1.4 Hz) is observed in the spectra of lactams 1-6. A
decoupling experiment with lactam 2 of established con-
formation, indicates a coupling between the H-10b and
both C-2 methylene group protons on the one hand, and
H-23 and H-5 axial protons on the other. In the spectrum
of compound 5 with C-10 substituent, however only the
long-range coupling between the H-23 and H-5 axial proton
is present. The splitting pattern of the H-2 methine proton
absorption in spectra of 3 and 4 (the major diastereomers),
which is similar to that of the H-2[3 proton in 2, implies the
o-orientation of the C-2 methyl group. Another long-range
coupling between the C-6 methylene group protons and
aromatic ring protons is also evident and the signals are
particularly well shaped in the 8,9-dimethoxy substituted
derivatives.

3C NMR spectra. The *C NMR spectral data of selected
thiazolo[2,3-alisoquinolines are listed in Table 2. The
signals were assigned on the basis of HETCOR measure-
ments and are in accordance with values expected on the
basis of chemical shift considerations and literature
data.'”'® Resonances of C-2, C-3 and C-10b carbon nuclei
of the fused heterocyclic ring system in the spectra of
lactams 1, 2 are found in the region characteristic of other
thiazolidinone derivatives," with a downfield shift of the
C-10b carbon in 5, due to the deshielding effect of the
attached methyl substituent (a similar situation exists in
the case of compound 10). The ethylene bridge C-5 and
C-6 carbons resonate in the area described for tetrahydro-
isoquinoline derivatives.'® The HETCOR spectra of 1, 2, 5§
additionally support these findings by showing a coupling
between the C-5 carbon and the characteristic low-field
equatorial H-5 hydrogen.

A comparison of the spectral data of hydrogenated analogs
7, 8, 10 with those of the amides 1, 2, 5 shows, as expected,
that the C-2 carbons are shifted upfield by ca. 5 ppm, while
the two methylene groups C-5, C-6 and methine C-10b
carbons are deshielded by ca. 21.0, 4.0 and 13.0 ppm,
respectively.

Mass spectra. Mass spectral data of compounds 1-12 are
presented in Table 3 and Scheme 5. The electron impact
mass spectra of all the thiazolo[2,3-alisoquinolines studied

Table 2. *C NMR spectral data of representative thiazolo[2,3-aJisoquinolines & (ppm)

No. C-2 C-3 C-5 C-6 C-6a and C-10a C-7 and C-10 C-8 and C-9 C-10b

1 33.99 169.79 39.63 28.13 133.27 125.57, 127.13 125.57, 127.13 59.34
135.29 127.84,129.0 127.84,129.0

2 33.96 169.75 39.68 27.66 148.45 108.14 125.39 59.23
148.74 111.57 126.90

5 33.88 169.29 36.71 27.76 148.44 108.04 125.58 68.03
148.65 110.34 126.77

7 29.34 43.86 60.58 32.38 132.72 126.06, 127.19 126.06, 127.19 73.29
133.89 127.34, 128.53 127.34, 128.53

8 28.92 43.98 60.44 32.29 147.46 109.86 124.92 73.35
148.16 111.04 125.82

10 29.31 47.39 58.95 32.72 124.18 110.11 147.68 81.58
132.04 110.67 147.74




Table 3. Mass spectral data of thiazolo[2,3-a]isoquinolines m/z (%)

No. R! R? R* X M* ™M-D* (M—R?» M-—(SCHR’CX) (M-1)-(SCHR’CX) (M—-R®»-(SCHR’CX) M-—(CH,S) (M-1)-(SCH,) (M—R*»—(SCH,)
1 H H H O 205 (90) 204 37) - 131 37) 130 (100) - - - -

2 CH;0O H H O  265(100) 264 (56)  — 191 (29) 190 (76) - - - -

3 H H CH; O 219(89) 218 (49) - 131 (58) 130 (100) - - - -

4 CH;0O H CH, O 279(100) 278 (68)  — 191 (58) 190 (92) - - - -

5 CH;0O CH; H 0 279(16) 278 (>1) 264 (100) 205 (10) 204 (18) 190 (11) - - -

6 CH;0 CH; CH; O 293 (11) 292 (>1) 278 (100) 205 (7) 204 (13) 190 (10) - - -

7 H H H H, 191 (100) 190 (64) - 131 (25) 130 (93) - 145 (22) 144 (9) 144 (9)
] CH;0 H H H, 251 (84) 250 (100) - 191 (66) 190 (66) - 205 (11) 204 (2) 204 (2)
9 H CH,4 H H, 205(100) 204 (19) 190 37)  145(22) 144 (91) 130 (19) 159 (21) 158 (19) 144 (91)
10 CH;0 CH; H H, 265 (62) 264 (28) 250 (12) 205 (100) 204 (68) 190 (51) 219 (8) 218 (7) 204 (68)
1 H CeHs H H, 267 (67) 266 (17) 190 (6) 207 (52) 206 (100) 130 (2) 221 (7) 220 (26) -
12  CH;0 (CH;0),CH; H H, 388 (M+1) - - - - - - - -

® M* ion was determined by FAB technique.
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reveal the presence of stable molecular ions of high abun-
dance, except for compounds 5 and 6, which due to easy
elimination of methyl radical (leading to M—R? base peak)
give M ions of low intensity. In the spectra of all other
compounds, the main fragmentation pathway is associated
with the formation of isoquinolinium ions B (Scheme 5,
path [b]). These ions of significant abundance may be
formed by the loss of hydrogen atom to give [M—1]"
cations, which subsequently undergo retro-cycloaddition
with elimination of SCHR’*CX molecule. A parallel frag-
mentation process, leading to isoquinolinum ions C
(Scheme 5, path [c]) is also evidenced in the spectra; the
R? substituent is eliminated prior to the retro-cycloaddition
step giving [M—R?]" ions. Abundant fragment ions corre-
sponding to the dihydroisoquinolinium structure A (Scheme
5, path [a]), resulting from elimination of SCHR*CX
molecule from M™ ions, can also be found in the spectra
of all the compounds investigated.

In the spectra of the tetrahydro-derivatives 7—12, fragment
ions resulting from elimination of thioformaldehyde from
M, [M—1]" and [M—R?]" ions, respectively, are observed
(Table 3). The heterocycles 1-6 with amide functionality do
not suffer such a fission, indicating greater stability of this
type of ring system, observed also in other experiments. The
structure of the fragment ions of the m/z 144 and m/z 204,
found in the spectra of compounds 9 and 10, respectively,
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could be presented either by formula B or D. The latter may
arise from the molecular ions by the loss of thioformamide
followed by methyl radical (Scheme 5, path [d]). Measure-
ment of the metastable ions during the mass fragmentation
of compound 10 revealed that both pathways are involved.

3. Conclusion

Two series of partially reduced thiazolo[2,3-a]isoquinolines
(1-12) have been synthesized and their spectroscopic
properties described.

For preparation of dihydro-5H-thiazolo[2,3-a]isoquinolin-
3-ones (1-6) three different synthetic methods were applied
in which 3,4-dihydroisoquinoline, isothiocarbostiril and
N-thioacetyl-B-phenylethylamine derivatives, respectively,
were used as the main building blocks. The corresponding
tetrahydro-analogs 7-12 were obtained from 3,4-dihydro-
isoquinolines and ethylene sulfide.

Careful analysis of the spectral data (IR, NMR and MS) of
the thiazolo[2,3-a]isoquinolines, compounds which had not
been investigated systematically as yet, revealed several
spectral features which may be considered as characteristic
of this class of heterocycles.
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4. Experimental
4.1. General

Melting points were determined on a Koffler block and are
not corrected. IR spectra were recorded on Perkin—Elmer
180, in KBr pellets. NMR spectra were taken in CDCl; on
Varian Gemini 300 ('H, 300.07 MHz; "C, 75.45 MHz),
with TMS as internal standard. Mass spectra (EI) and
FAB techniques were obtained by using Joel D-100,
75 eV. For FAB-mass spectra, 3-nitrobezyl alcohol was
used as a matrix. Merck Silica gel 60 (70-230 mesh) was
used for column chromatography and Merck DC-Alufolien
Silica gel 60,54 for TLC.

4.2. Synthesis of 6,10b-dihydro-5H-thiazolo[2,3-aliso-
quinolin-3-ones (1-6). General procedure

a-Mercapto alkanoic acid, or ester, (3.3 mmol) was added to
a solution of 3,4-dihydroisoquinoline (3.14 mmol) in dry
toluene (40 ml) or xylene in the case of compound 6,
under an argon atmosphere. The reaction mixture was
refluxed with azeotropic removal of water for 5-9 h (TLC
monitoring). After evaporation of the solvent the residue
was dissolved in dichloromethane, washed with 5%
NaOH, 5% HCI, water and dried. The solvent was evapo-
rated to give crude product, which was purified by crystal-
lization or column chromatography on silica gel eluting
with dichloromethane.

4.2.1. 6,10b-Dihydro-5H-thiazolo[2,3-alisoquinolin-3-one
(1). Yield 65%; crystals, mp 80—83°C (from diethyl ether/
hexane), (lit.!? 92—-93°C, from benzene); IR (cm™!): 1671;
HRMS: caled for C;;H;;NOS (M™): 205.05614, found:
205.05728.

4.2.2. 8,9-Dimethoxy-6,10b-dihydro-5H-thiazolo[2,3-a]iso-
quinolin-3-one (2). Yield 87%; crystals, mp 160-162°C
(from ethanol), (lit.'"' 173-174°C); IR (cm'): 1670;
HRMS: calcd for C;3H;sNOsS (M™): 265.07727, found:
265.07770.

4.2.3. 2-Methyl-6,10b-dihydro-5H-thiazolo[2,3-alisoqui-
nolin-3-one (3). Mixture of two diastereoisomers, d.e.
85%, Yield 57%; major isomer; crystals, mp 75-78°C
(from diethyl ether), (lit."> 105—-107°C, from 2-propanol);
IR (cm™Y): 1677; HRMS: caled for C;,H;3NOS (M™):
219.07179, found: 219.07041.

4.2.4. 8,9-Dimethoxy-2-methyl-6,10b-dihydro-5H-thia-
zolo[2,3-alisoquinolin-3-one (4). Mixture of two diastereo-
isomers, d.e. 57%; Yield 62%; major isomer; oil, (lit.m
184—186°C from ethanol); IR (cmfl): 1683; HRMS: calcd
for C4H;7NO5S (M™F): 279.09293, found: 279.09164.

4.2.5. 8,9-Dimethoxy-10b-methyl-6,10b-dihydro-5H-thia-
zolo[2,3-alisoquinolin-3-one (5). Yield 67%; crystals, mp
124-125°C (from toluene/hexane), (lit."”* 129—-130°C); IR
(cmfl): 1674; HRMS: caled for C;,H;;NO;S (M™):
279.09293, found: 279.09381.

4.2.6. 8,9-Dimethoxy-2,10b-dimethyl-6,10b-dihydro-5H-
thiazolo[2,3-alisoquinolin-3-one (6). Mixture of two

diastereoisomers, d.e. 6%; Yield 67%; major isomer; oil;
IR (cm™'): 1675; HRMS: caled for C;sH;oNO;S (M*):
293.10855, found: 293.10876.

4.3. Synthesis of 2,3,6,10b-tetrahydro-5H-thiazolo[2,3-
alisoquinolines (7-12). General procedure

To a solution of 3,4-dihydroisoquinoline (3.14 mmol) in dry
toluene (40 ml) was added ethylene sulfide (0.37 ml,
6.2 mmol) and the mixture was refluxed for 30 h. After
evaporation of the solvent, the residue was dissolved in
dichloromethane, washed with 5% NaOH and dried. The
solvent was evaporated to give crude product, which was
chromatographed on a silica gel column eluting with
dichloromethane.

4.3.1. 2,3,6,10b-Tetrahydro-5H-thiazolo[2,3-a]isoquino-
line (7). Yield 85%; crystals, mp 83-84°C (from metha-
nol/hexane); (lit.8 84-86°C, from benzene/ether 1:1);
HRMS: caled for C;;H;;NS (M™¥): 191.07687, found
191.07716.

4.3.2. 8,9-Dimethoxy-2,3,6,10b-tetrahydro-5H-thiazolo-
[2,3-alisoquinoline (8). Yield 86%; crystals, mp 117—
118°C (from hexane/ethyl acetate); HRMS: calcd for
C5HsNO,S (M™): 251.09801, found: 251.09694.

4.3.3. 10b-Methyl-2,3,6,10b-tetrahydro-5H-thiazolo[2,3-
alisoquinoline (9). Yield 32%; oil; HRMS: calcd for
C,H sNS (M™): 205. 09251, found: 205.09380.

4.3.4. 8,9-Dimethoxy-10b-methyl-2,3,6,10b-tetrahydro-
5H-thiazolo[2,3-alisoquinoline (10). Yield 66%; crystals,
mp 139-140°C (from hexane/ethyl acetate); HRMS: calcd
for C4H;oNO,S (M¥): 265.11365, found: 265.11297.

4.3.5. 10b-Phenyl-2,3,6,10b-tetrahydro-5H-thiazolo[2,3-
alisoquinoline (11). Yield 68%; crystals, mp 101-103°C
(from hexane); HRMS: caled for C;;H;;NS (M™):
267.10818, found: 267.10556.

4.3.6. 8,9-Dimethoxy-10b-(3,4-dimethoxyphenyl)-2,3,6,
10b-tetrahydro-5H-thiazolo[2,3-alisoquinoline (12). Yield
20%; oil; HRMS: caled for CyH,NO,S M+1)":
388.15826, found: 388.16087.

4.4. Reaction of 6,7-dimethoxy-3,4-dihydroisoquinoline-
1(2H)-thione with bromoacetyl chloride

A  mixture of 6,7-dimethoxy-3,4-dihydroisoquinoline-
1(2H)-thione (0.45 mg, 2 mmol) and bromoacetyl chloride
(0.2 ml, 2.4 mmol) in dry acetonitrile (30 ml) was stirred at
room temperature for 1 h. The solvent was evaporated and
the residue was dissolved in methanol (10 ml) and sodium
borohydride (0.2 g, mmol) was added portionwise at 0°C.
The reaction mixture was stirred for 1 h at room tempera-
ture, then the solvent removed under reduced pressure and
the residue treated with 5% aq. sodium hydroxide. The solu-
tion was extracted with dichloromethane, the extract washed
with water, dried and solvent evaporated. The crude product
was digested with diethyl ether to give pure compound 2
(0.39 g, Yield 73%).
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4.5. Reaction of the N-thioacetyl-p-(3,4-dimethoxy-
phenyl)ethylamine with bromoacetic acid'?

To a solution of N-thioacetyl-B-(3,4-dimethoxyphenyl)-
ethylaminelg (1.3 g, 5.4 mmol) in acetic acid (30 ml) was
added bromoacetic acid (0.834 g, 6 mmol) and sodium
acetate (0.615 g, 7.5 mmol) and the mixture was refluxed
for 7 h. After evaporation of the solvent, the residue was
dissolved in dichloromethane, washed with water and dried.
The solvent was evaporated to give crude product (1.47 g,
Yield 98%), which was purified by chromatography on a
silica gel column, eluting with dichloromethane and crystal-
lization, to give pure compound 5.
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