This article was downloaded by: [Monash University Library]

On: 24 August 2013, At: 08:22

Publisher: Taylor & Francis

Informa Ltd Registered in England and Wales Registered Number: 1072954
Registered office: Mortimer House, 37-41 Mortimer Street, London W1T 3JH,
UK

Synthetic Communications: An
International Journal for Rapid
Communication of Synthetic
Organic Chemistry

Publication details, including instructions for
authors and subscription information:
http://www.tandfonline.com/loi/lsyc20

Improved Methods for
the Synthesis of N-

Acyltetrahydroisoquinolines

A. P. Venkov * & L. K. Lukanov ?

% Department of Chemistry, University of Plovdiv,
Plovdiv, 4000, Bulgaria
Published online: 23 Sep 2006.

To cite this article: A. P. Venkov & L. K. Lukanov (1992) Improved Methods for

the Synthesis of N-Acyltetrahydroisoquinolines, Synthetic Communications: An
International Journal for Rapid Communication of Synthetic Organic Chemistry, 22:22,
3235-3242, DOI: 10.1080/00397919208021138

To link to this article: http://dx.doi.org/10.1080/00397919208021138

PLEASE SCROLL DOWN FOR ARTICLE

Taylor & Francis makes every effort to ensure the accuracy of all the
information (the “Content”) contained in the publications on our platform.
However, Taylor & Francis, our agents, and our licensors make no
representations or warranties whatsoever as to the accuracy, completeness,
or suitability for any purpose of the Content. Any opinions and views
expressed in this publication are the opinions and views of the authors, and
are not the views of or endorsed by Taylor & Francis. The accuracy of the
Content should not be relied upon and should be independently verified with
primary sources of information. Taylor and Francis shall not be liable for any
losses, actions, claims, proceedings, demands, costs, expenses, damages,



http://www.tandfonline.com/loi/lsyc20
http://www.tandfonline.com/action/showCitFormats?doi=10.1080/00397919208021138
http://dx.doi.org/10.1080/00397919208021138

Downloaded by [Monash University Library] at 08:22 24 August 2013

and other liabilities whatsoever or howsoever caused arising directly or
indirectly in connection with, in relation to or arising out of the use of the
Content.

This article may be used for research, teaching, and private study purposes.
Any substantial or systematic reproduction, redistribution, reselling, loan,
sub-licensing, systematic supply, or distribution in any form to anyone is
expressly forbidden. Terms & Conditions of access and use can be found at
http://www.tandfonline.com/page/terms-and-conditions



http://www.tandfonline.com/page/terms-and-conditions

Downloaded by [Monash University Library] at 08:22 24 August 2013

SYNTHETIC COMMUNICATIONS, 22(22), 3235-3242 (1992)

IMPROVED METHODS FOR THE SYNTHESIS OF N-ACYLTETRA-
HYDROISOQUINOLINES

4.P. Venkov™, L.K. Lukanov
Department of Chemistry, University of FPlovdiv,

Plovdiv 4000, Bulgaria

ABSTRACT: One-pot procedures for the syntnesis of
N-acyltetrahydroisoquinolines have been developed from
2-phenylethylamines, acyl chlorides or carboxylic

acids and aldehydes,

The intramolecular ( -amidoalkylation reaction of N-
acylphenylethylamines 3 with aldehydes & is a modified
Pictet-Spengler cyclization leading to 2-acyltetra-

hydroisoquinolines 7. The reaction was successfully

~

used for the synthesis of 2-formyl and 2-arylsulfonyl-

1,2 as well as for some K-

3

tetrahydroisoquinolines

acetyltetrahydroisoquinolines.

*To whom the correspondence should be addressed.
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The accepted mechanism for the reaction included the

formation of carbinolamide type intermediates 5 from
the starting amides 3 and aldehydes 4 and their
cyclization to N-acyltetrahydroisoquinolines 7 through

an N~acyliminium ion 6.
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The carbinolamides 3 are more reactive then Pictet-
Spengler’s carbinolamine intermediates 5 (R=H or
alkyl) and the cyclization is successful to less
reactive aromatic systems. The main synthetic problem
with this reaction is the formation of the carbinol-
amides 5 which is not a favoured one and can be over-
come by carring it as one pot reaction. The relative
rate of the reaction is strongly dependant on the
amide and the carbonyl components used. NH-acidity of
the amide 3 probably is an important factor for the
formation of intermediates 5, while the acidic media

will influence their transformation to the more

electrophylic N-acyliminium ions 6.
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We investigated the dependance of the cyclization

reaction from NH-acidity of the starting amide by
carrying out the reaction of paraformaldehyde with
different N-acylphenylethylamines 3 in a refluxed
toluene for 3 h. The yields of the obtained N-acyl-~-
tetrahydroisoquinolines 7 (Table, Method A) show that
the decreasing of NH-acidity of the amide from 3a to
3] lead to a lower yields. Next, we carried out the
same reaction in the presence of a catalytic amount of
p-toluenesulfonic acid monohydrate (Table, Method B).
The better yields of 7a-j lead to the assumption that
the rate determining process of the reaction is the
formation of N-acyliminium ions 6 and it can be
favourized by the presence of protonic acids.

The above investigations enabled us to develop an one-
pot procedure for the synthesis of N-acyltetrahydro-
isoquinolines 7 starting the reaction from 2-(3,4-
dimethoxyphenyl)ethylamine 1 (R1=0Me). The amine was
converted to the amide 3 with the corresponding acyl
chloride in a refluxed toluene, then paraformaldehyde
is added and the reaction mixture is refluxed for 4 h
(Table, Method C);

Finally it was shown that 2-acetyltetrahydroisoquino-
lines 7 can be obtained in an one-pot the procedure
starting the reaction from equivalent amounts of 2-

(3,4~dimethoxyphenyl)ethylamine 1, carboxylic acid 2
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Table 2-Acyltetranhydroisoquinolines 79,6

7 rl R 3 Yields (%) by methods: m.p.
A B C D (°C)
a MeO CgHsSO, H 77 86 85 -  146-8
b MeO (Et0)9P(0) H 72 90 88 -  69-70
¢ MeO CHO H 67 78 75 - 129-30
d MeO COGCHj H 65 75 70 - oil
e 1ed COCHCI, H 65 80 77 75 128
£ MeO COCH,CI H 62 80 75 74 124
MeO CgHgCO H 59 77 73 70 80-2
h MeO CH3CO H 52 70 68 63 94=5
i MeO CgHsNHCO H 51 70 50 - 150-2
MeO (CH3)oNCO H 49 70 69 - 89-90
k H  COCHCI, H - 88 - - 86-7
1 H  COCHyCI H - 83 - -  63=4
m H  COCH,OCHs H - 73 - - oil
n MeO COCHyCI,  CgHs - 79 - - 187-9
o MeO COCFj CgHs - 70 -~ = 136-7
p MeO COCHpCI  4-0oN-CgH, - 88 - - 176-7

q MeO COCHpOCH3 4-OpN=-CgH, - 70 - -  141-3

R N L L e R P P P RS LY P L L L
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(X=COOH) and paraformaldeliyde in the presence of SOCIj
or PCI3 in a refluxed toluene for 6h (Table,Method D).

However, the reaction of nonactivated in the aromatic
ring amides 3 with paraformaldehyde proceeds sluggish-
ly at the conditions of Method A and Method B.

Stronger acidic media as a mixture of H2S04-AcOH (25%)

is required to give N=-acetyltetrahydroisoquinolines
(Table, 7k-m).

Aromatic aldehydes 4 can also be used for the cycli-
zation reaction. Benzaldehyde and 4-nitrobenzaldehyde
react with activated amides 3 in a mixture of H,SO,-
AcOH (25%) at room temperature for 10 days to the

corresponding N-acetyltetrahydroisoqunolones (Table,

7n-q).

EXPERIMENTAL

N-Acyltetrahydroisoquinolines 7a-j;General Procedures:

Method A: A mixture of N-acyl-(3,4-dimethoxyphenyl)=-
ethylamine 3 (10 mmol) and paraformaldehyde (15 mmol)
in toluene (20mL) was refluxed for 3 h. The solvent is
distilled at reduced pressure and the residue was
purified by recrystallization or by passing through a
column of silica gel and eluted out with a mixtures of
petroleum ether/Et,0 (1:1) and Ety0 .

Method B: A mixture of N-acyl-(3,4~dimethoxyphenyl)-

ethylamine 3 (10 mmol), paraformaldehyde (15 mmol) and
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p-toluenesulfonic acid monohydrate (50 mg) in toluene
(20 mL) was refluxed for 3 h. Water (50 mL) was added
to the cooled mixture and the organic layer was again
washed with 207% aq. NapCO3 (2x20 ml) and dried
(NaZSOA). The solvent was removed at reduced pressure
and the product was purified as described above.
Method C: 2-(3,4-Dimethoxyphenyl)ethylamine (1.81g, 10
mmol) in toluene (20 mL) was heated to reflux and then
acyl chloride (for 7¢c, 98% HCOOH) (10 mmol) in toluene
(5 mL) was added dropwise. Paraformaldehyde (15 mmol)
was added at once and the mixture was stirred at
reflux for 4 h, Then the mixture was worked up as
described above.

Method D: A solution of 2-(3,4-dimethoxyphenyl)-
ethylamine (10 mmol) and carboxylic acid (12 mmol) in
toluene (25 mL) was heated to reflux. A solution of
SOCI, (12 mmol) in toluene (5 mL) was added dropwise
to the stirred mixture and after 15 min was added .
paraformaldehyde ( 15 mmol) at once, then was refluxed
for 6 h. The mixture was worked up as above.

N-acyltetranydroisoquinolines 7k-mj;General Procedure:

K-Acetylphenylethylamine 3 (10 mmol) and paraform-
aldehyde (11 mmol) were dissolved in a mixture of
conc.HySO,=AcCH (20 mL, 2:8) at r.t. and tne solution
was stirred for 48 h. The solution was poured on

crushed ice (100 g) and extracted with CHCI3 (3x2(
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mL). The extract was washed with 20% agq. RapC03 (2x30
mL) and dried (NajSO4). The solvent was distilled and
the products were purified by recrystallization
(Et,0/MeOH, 5:1).

1-Phenyl=2=-acyltetrahydroisoquinolines 7n-q:General

Procedure:

N-Acetyl=(3,4-dimethoxyphenyl)ethylamine 3 (5 mmol)
and benzaldehyde or 4-nitrobenzaldehyde (5 mmol) were
dissolved in a mixture of conc.HySO,=AcOH (20 mL, 2:8)
at r.t. and the solution was allowed to stay for 10
days. The reaction mixture was worked up as described

above.
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(IMS) and are as follows: 7i 2.79(t,2H,J=9),3.52
(t,2H,J=9),3.70(s,3H),3.75(s,3H),4.52(s,2H),6.52
(s,1H),6.58(s,1H),6.80-7.35(m,5H)); 7n 2.85(t,2H,
J=11),3.30(t,2H,J=11),3.82(s, 3H),3.90(s,3H), 6.38

(s,1H),6.48(s,1H),6.65(s,1H),6.78(s,1H),7.00-7.25
(m,5H);70 2.85(t,2H,J=11),3.30(t,2H,J=11),3.64

(s,3H),3.80(s,3H),6.58(s,1H),6.64(s,1H), 6.78
(s,1H),7.12-7.30(m,5H);7p 2.85(t,2H,J=10), 3.25
(t,2H,J=10),3.72(s,3H),3.85(s,3H),4.10(s,2H),
6.38(s,1H),6.60(s,1H),6.70(s,1H),7.29 (d,2H,
J=16),8.00 (d,2H,J=16); 7q 2.85(t,2H,J=12),3.25
(t,2d,J=12),3.40(s,3H), 3.82(s,3H),3.90(s,3H),
4.20(s,2H),6.48(s,1H),6.65(s,1H),6.78 (s,1H),
7.48(d,2H,J=10),8.02(d,2H,J=10).
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