This article was downloaded by: [Texas State University, San Marcos]

On: 13 August 2013, At: 06:13

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

Synthesis of 2-Acyl-1-
benzyl-, 1-phenylethyl- and
spirobenzyltetrahydroisoquinoline:

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

% Department of Chemistry, University of Plovdiv,
Plovdiv, 4000, Bulgaria
Published online: 21 Nov 2007.

To cite this article: A. P. Venkov & L. K. Lukanov (1996) Synthesis of 2-Acyl-1-benzyl-,
1-phenylethyl- and spirobenzyltetrahydroisoquinolines, Synthetic Communications: An
International Journal for Rapid Communication of Synthetic Organic Chemistry, 26:4,
755-762, DOI: 10.1080/00397919608086750

To link to this article: http://dx.doi.org/10.1080/00397919608086750

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=10.1080/00397919608086750
http://dx.doi.org/10.1080/00397919608086750

Downloaded by [Texas State University, San Marcos] at 06:13 13 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 [Texas State University, San Marcos] at 06:13 13 August 2013

SYNTHETIC COMMUNICATIONS, 26(4), 755~762 (1996)

SYNTHESIS OF 2-ACYL-1-BENZYL-, 1-PHENYLETHYL- AND
SPIROBENZYLTETRAHYDROISOQUINOLINES

A.P. Venkov* and L.K. Lukanov
Department of Chemistry, University of Plovdiv, Plovdiv 4000, Bulgaria

Abstract: N-Acyl-1-benzyl-, 1-phenylethyl- and 1-spirobenzyltetrahydro-
isoquinolines are obtained from N-acyl-2-phenylethylamines and arylalkyl
aldehydes or cyclic ketones in acidic media.

1-Benzyl-,1- phenylethyl- and spirobenzylisoquinoline skeletons
occupy a paramount position in alkaloid chemistry because they act as in
vivo precursors to so many of the other naturally occurring isoquinolines as
morphines, proaporphines, homoaporphines, protoberberines, pavines,
bisbenzylisoguinolines, etc."”

The last several years we successfully developed the intramolecular
o -amidoalkylation of N-acyl-2-phenylethylamines with aromatic aldehydes
as a variant of Pictet-Spengler reaction for the synthesis of 1-phenyl-2-acyl-
tetrahydroisoquinolines, including some alkaloids.*

Now we report our efforts to extend this reaction for synthesis of N-acyl- 1-
benzyl-, 1-phenylethyl- and spirobenzyltetrahydroisoquinolines by a. -
amidoalkylation of N-acyl-2-phenylethylamines 1 with arylalkyl aldehydes and

*To whom correspondence should be addressed.
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756 VENKOV AND LUKANOV

ketones. The cyclization reaction of N-acyl-2-phenylethylamines 1 with
phenylacetaldehyde, cinnamaldehyde, hydrocinnamaldehyde 2, cyclo-hexanone,

1,2-indandione 6(X=H,), and ninhydrin 6 (X=0) was investigated.
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The preliminary experiments showed that the intramolecular o -amido-
alkylation of N-acyl-2-phenylethylamines 1 with the above aldehydes 2
strongly depended from the acidic media of the reaction. It was found that
phenylacetaldehyde reacted only with amide 1 (R=0OEt) in H2SO4-AcOH
(25%) for 72 h at room temperature to afford 4a in 25% yield. However, its
acetal reacted with amides 1a-c in the presence of catalytic amount of p-
toluenesulphonic acid at reflux in dichloroethane for 6 h at 80°C to the
corresponding 1-benzyl-2-acyltetrahydroisquinolines in very good yields
(Table 1, 4a-c). The reaction of hydrocinnamaldehyde and cinnamaldehyde
with amide 1 (R=OEt) proceeded smoothly to the corresponding 2-acyl-1-
phenylethyl 4d and 2-acyl-1-styrenetetrahydroisoquinolines 4e,f (Table 1)

only in a solution of dichloromethane and CF; COOH at room temperature.
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In an order to examine farther the reaction of N-acyl-2-phenylethyl-
amines 1 with cyclic ketones as an approach to 2-acylspirobenzyltetrahydro-
isoquinolines, we carried out first the reaction with cyclohexanone and 5,6-
dimethoxy-1,2-indandiones 6 (X=H,). It was found that the reaction N-
carboxyethyl 2-(3,4-dimethoxyphenyl) ethylamine (1a) with cyclohexanone
to spiroisoquinoline 4g (Table 1) was successful only when it was carried
out in PPA for 12 h at 60°C. The reaction of 1a with 5,6-dimethoxy-1,2-
indandiones 6 (RZ=OMe, X=H,) proceeded in a mixture of CF;COOH-AcOH
(2:3) at room temperature for 72 h to a product (yield 60%), which was
identified as 2-Carboxyethyl-6,7-dimethoxytetrahydroisoquinoline-1-spiro-
2'«(5',6'-dimethoxy-1'"-indanone) 8 (R2=0Me, X=H,).

The reaction of 2-phenylethylamines with ninhydrin for synthesis of
spirobenzylisoquinoline alkaloids is well known.’ The reaction of ninhydrin
with N-alkylacteamides was also reported.® We investigated the reaction of
N-acyl-2-phenylethylamines 5 with ninhydrin (6, R’=H, X=0) expecting one
o -amidoalkylation to the corresponding 2-acylspirobenzyltetrahydroiso-
quinolires 8. It was found that the reaction of N-acyl-2-phenylethylamines §
without electron donating groups in the aromatic ring as with N-benzene-
sulphonyl-2-phenylethylamine in PPA for 24 h at room temperature led to 8d
(Table 2). However, the reaction of Sa-e with electron donating groups in the
aromatic ring with ninhydrin at the same reaction conditions unexpectedly
led to N-acyl-[4,5-dimethoxy-2-(2 -hydroxy-indane-1,3-dione) phenyl]ethyl-
amine (Table 2, 7a-e). Compounds 7 cyclized farther to 8 in PPA for 9 days
at room temperature depending on the nature of N-acyl group. Products 8 can
be obtained directly from § and ninhydrin in PPA for 10 days at room
temperature (Procedure A Table 2, 8a-c).

Recently7 we isolated and characterized acetoxy esters of carbinol-

amides 3 as intermediates of an intramolecular o -amidoalkylation reaction of
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N-formyl-2-phenylethylamines 1 (R=H) and paraformaldehyde at reflux in
AcOH. The results from the reaction of § with ninhydrin showed that when
one stronger electrophil as trione was used at similar reaction conditions, an
electrophilic substitution toward the activated aromatic ring to compounds 7
was preferred. The conversion of 7 to 8 probably depended from NH-acidity
of amides 5 since the cyclization of compounds 7d,e to the corresponding 2-
acylspirobenzyltetrahydroisoquinolines was not successful at different
reaction conditions.

Products 8a-d can be obtained also when the reaction of 5§ and
ninhydrin was carried out in a mixture of H,SO,-AcOH (1v:1v) for 2 h at
room temperature.(Procedure B). The formation of 7 as intermediates of the
reaction can be detected by TLC in the reaction mixture.

The corresponding 1-benzyl- and 1-phenylethyl- 2-acyitetrahydroiso-
quinolines 4 and 2-acylspirobenzyltetraisoquinolines 8 can be reduced to the
corresponding alkaloids. 1-Styrene-tetrahydroisoquinolines are also known to

be pharmacological active.®

EXPERIMENTAL
Synthesis of 1-benzyl-2-acyltetrahydroisoquinolines (Table 1, 4a-c);
General Procedure: Solution of N-acyl-2-phenylethylamine (1a-¢, 3 mmol)
and phenylacetaldehyde diethy! acetal (3 mmol) in dichloroethane (10 mL)
and catalytic amount of p-toluenesulphonic acid (20 mg) was refluxed for
6 h. The solvent was removed under vacuum and the products purified by
filtration through a short column of a neutral Al,Os. using ether as eluent.
Synthesis of 1-phenylethyl-2-acyltetrahydroisoquinolines (Table 1, 4d-f);
General Procedure: Solution of N-acyl-2-phenylethylamines 1d-f (3 mmol)
and aldehydes 2d-f (3 mmol) in a mixture of CF;COOH-dichloroethane
(ImL: 10mL) was stirred for 10 h at room temperature. Water (20 mL) was

added, then the mixture was basified with ammonia and extracted with
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CHCI; (3x10 mL)..The combined extract was dried (Na,SO,) and the
solvents removed under vacuum to products that were purified by filtration
through a short column of a neutral Al,Os. using ether as eluent.

Synthesis of 4g: N-Carboxyethyl 2-(3,4-dimethoxyphenyl)ethylamine

(1, R=0Et, 2 mmol, 0.510g) and cyclohexanone (10 mmol, 0.98g) was
stirred in PPA (5g) for 12 h at 60°C. The mixture was treated with crash ice
and extracted with CH,Cl, (3x20 mL). The extracts were dried (Na,SO,) and
after evaporation of the solvent, the residue was purified on a column with
silica gel using p.ether and ether as eluents.
2-Carboxyethyl-6,7-dimethoxy-tetrahydroisoquinoline-1-spiro-2'-(5',6'-
dimethoxy-1'-indanone) 8 (R2=0Me, X=H,): A solution of N-carboxyethyl
2-(3,4-dimethoxyphenyl) ethylamine (Sa , 0.515g, 2mmol) and 5,6-di-
methoxy-1,2-indandione 6 (X=H,, 0.415g, 3mml) in a mixture of AcOH/
CF;COOH (6 ml.:4 mL) was stirred at room temperature for 72 h. The
solution was poured in ice water and extracted with CH,Cl, (3x20 mL). The
combined extracts were dried (Na,SO,) and after evaporation of the solvent,
the product was purified by recrystallization from Et,O/MeOH (1:1) and
obtained as red crystals; yield 0.54g (60%)';mp 172-4°C. IR (CHCI,), v¢o
1714, 1686 cm™ . 'H-NMR (CDCly/TMS),8(ppm), J(Hz): 1.25(t,3H,1=6),
2.76(t,2H,J=8), 3.30(t,2H,J=8), 3.48(s,3H.), 3.55 (s,2H), 3..84 (5,3H),
3.92(s,3H),4.00(s,3H), 4.37(q,2H,J=6), 6.21(s,1 H), 6.64(s,1 H), 6.94(s,1H),
7.27(s,1H); MS, mz(M") 441; Calc. for C,,H,,NO; 441.4),

Synthesis of N-Acyl-[4,5-dimethoxy-2-(2°-hydroxyindane-1,3-dione)
phenyljethylamine(Table 2,7a-e): A suspension of N-Acyl-2-phenylethyl-
amines 5 (5 mmol) and ninhydrine (5.5 mmol) in PPA (30 g) was stirred for
24 h at room temperature. The mixture was poured on crash ice and the
solution was extracted with CH,Cl, (3x30 mL). The combined extracts were
dried (Na,SQO,) and after evaporation of the solvent, the products 7 were

purified by recrystallization from Et,O/MeOH.
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Synthesis of 2-acylspirobenzyltetrahydroisoquinolines (Table 2, 8a-¢);
Procedure A: A suspension of N-acyl-2-phenylethylamines 5 (5 mmol) and
ninhydrine (5.5 mmol) in PPA (30 g) was stirred for 10 days at room
temperature. The mixture was worked up as above and the products were
purified by recrystallization from Et,0/MeOH or CHCl;/MeOH.

Procedure B: A solution of N-Acyl-2-phenylethylamines 5 (5 mmol) and
ninhydrin(5.5 mmol) in a mixture of H,SO,/AcOH (15 mL:15 mL) was
stirred at room temperature for 2 h, then poured on crash ice and worked up

as above.
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