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Abstract: The preparation of 7-amino-5,6,7 8-tetrahydroquinolines is described. These agents
are 5-HT 4 receptor ligands related to 8-OH-DPAT.

As part of a project whose aim was the design of novel 5-HT |, receptor ligands, we wished to make
7-dipropylamino-5,6,7,8-tetrahydroquinoline (3g). This compound was postulated to be an 5-HT; 4 receptor
agonist by analogy with 8-hydroxy-N,N-dipropyl-2-aminotetralin (8-OH- DPAT),’ and would serve as a tool
for elucidating some of the structural/electronic requirements for ligand binding to the 5- HTl A Teceptor. We
report herein the preparation of the hitherto unreported 3g and related compoundq In particular, we
summarise the results of our investigations into the reactions of nitrogen nucleophiles with
5,6-dihydroquinoline (1) and describe a high yielding preparation of the primary amino compound 3a.
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3a 3g 8-OH-DPAT

2-(2- Ammoet yl)pyndmes have been prepared from the acid-catalysed reaction of amines with
2- vmylpyndmes Accordingly, the initial approach to 7-amino-5, 6,7,8- tctrahydroqumohncs was an
investigation of the acid catalysed addition of amines to 5,6-dihydroquinoline (1)/3 using piperidine as the
representative amine (Table 1).

In refluxing methanol and using two equivalents of piperidinium acetate, a GLC yield of 32% of the
plperldme adduct 3j was obtained after 21 h. A small increase in yield was observed when a longer reaction
time (67 h) was used. At a temperature of 70°, it was found that methanol was the best solvent for the
reaction. The need for an acid catalyst was confirmed by the formation of only a trace of the product in the
absence of acid catalysis. The yield of the product was substantially reduced when piperidinium chloride was
used.

The optimal conditions discovered were subsequently used for the synthesis of a range of
7-amino-5,6,7,8-tetrahydroquinolines 3a-o (Table 1).
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TABLE 1. Reaction of 5,6-Dihydroquinoline (1) with Ammonium Acetates (2a-0)°

= =
| + R{RaNHHOAc ——» |
N ~
N N NR,R,

1 2a-0 3a-0
Entry R4 Ro Isolated (GLC) Yleld (%)”

a H H 12(9)

b H Me 82 (81)

c H Pr 48 (45)

d H PhCH» 66 (30)

e H Ph 88 (68)

1 Me Me 41 (24)

g Pr Pr 0 (-

h -(CHp)3- 83 (-9)

i {(CHa)y- 66 (41)

J <(CHo)g- 43 (32)

k -(CHz)e- 4 ()

I ~(CHg)2-0-(CHg)o-¢ 73 (52)

m -(CHo)2-NH-(CH2)p-¢ o (<)

n -(CH2)2-N{CHoPh)-(CHo)p-2 43 (-9

o ~{CHo)p-N(2-OMe-CgH 4)-(CHp) - 50 (-

%Al products gave satisfactory spectral and analytical data. bgLe vields were consistently lower than isolated yields owing perhaps to a
retro reaction on the gic column. “Not measured. dd~Morpho]inyl. €]_Piperazinyl. fa 10% yield of 1,4-bis(5,6,7,8-tetrahydroquinolin-7-yl)-
piperazine was obtained. 84-Benzy!-1-piperazinyl. h4-(2-Melhoxypheny])—l-piperazinyl.

General experimental procedure: 5,6-dihydroquinoline (1) (1.31 g, 10 mmol), aniline (1.86 g, 20
mmol), and glacial acetic acid (1.2 ml, 20 mmol) in methanol (4 ml) is heated under reflux for 21 h. The
solution is diluted with water, basified with SN-NaOH, and extracted with ether. The extracts are dried
(Na,SOy4) and evaporated in vacuo to furnish the crude product which is purified by chromatography
[alumina; ethyl acetate - toluene (1:5)] to give 3e (1.84 g, 88 %), m.p. 102-103°C (from di-isopropyl ether)
(Found: C, 80.4; H, 7.2; N, 12.5. C;sH 4N, requires C, 80.3; H, 7.2; N, 12.5 %).

The N,N-dipropylamino compound 3g could not be obtained by the reaction of dipropylammonium
acetate with 5,6-dihydroquinoline but was simply prepared from the N-propylamino compound 3¢ by
reductive acylation with propanal (Scheme 1).

f\/fo\ EtCHO, 5 % Pd-C, H,, E1OH, =~ |
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3c 3g, 44%

Scheme 1
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Compound 3a was identified as an intermediate for the preparation of a number of substituted
7-amino-5,6,7.8-tetrahydroquinolines but it was formed in low yield under the conditions of Table 1. An
investigation of the reaction of other nitrogen nucleophiles’ with 3,6-dihydroquinoline (1) led to the
identification of two further routes for the preparation of 3a.”

The reaction of hydroxylamine with 5,6-dihydroquinoline (1) gave multi-component mixtures resulting
from 1:1 and 2:1 adducts of 5.6-dihydroguinoline  with hydroxylamine.”®  The reaction of
N-alkylhydroxylamines,’® however, produced N,N-dialkylhydroxylamines da-c in good yields (Scheme 2)
which were reduced either catalytically in the case of 4a or with aqueous titanium (IIT) chioride?” in the case
of 4b and 4c to give 3a-c.

1 )———=C1 ]
e i
SN N N N N
| !

OH H
1 4a, R =PhCHMe, 56% 3a, R=H,30%
4b, R=Me, 65% 3b, R=Me, 11%
4c, R=Pr,48% 3¢, R=Pr,80%
Scheme 2

Reagents: i, RNHOHHCL MeOH, r.t,, 1h; i, Hy, P&OCH),, H804-HOAc, 50 ps.i. (R = PhCHMej or 20 % aq. TiClg, MeOH, r.t, 1h
(R = Mg, Pn).

The preparation of 3a_ outlined in 8cheme 2 required the prior synthesis of
N-(a-methylbenzyDhydroxylamine.?’ A more straightforward and higher vielding preparation of 3a involved
the use of the commercially available O-benzylhydroxylamine??. {Scheme 3). The reaction of
5,6-dihydroquinoline with O-benzylhydroxylamine gave the 1:1 adduct®® 5 which was reduced catalytically.
The product was purified via the rert-butoxycarbonyl (Boc) derivative to give 3a in high overall yield.

~d I i = i =
—_— . —_—
Ny S l ,0 ~ I
N N l:l N NH,
H

1 5 57% 3a, 64 %

Scheme 3
Reagents: i, NHpOCH,oPh HCI, MeOH, 1.1, 18 b; 4, Hj, Raney Ni_, EtOH, 50 p.s.i., r.t.. BocpO, CH,Cly; TFA

In conclusion we have described the first preparations of 7-amino-5,6,7,8-tetrahydroquinolines.”* The
pharmacological properties of these compounds will be the subject of further publications.
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