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Abstract- Several 4-phenylquinoline derivatives were synthesized by reaction of
(2R*,1'R*)-2-(a-bromobenzyl)oxiranes (1a) with aniline derivatives, and the
following treatment of the formed 3-hydroxy-4-phenyl-1,2,3,4-tetrahydro-

quinolines (2) with the Rydon reagent, and potassium t-butoxide and air oxidation.

Quinolines are interesting as biologically active compounds:* especially in connection with the synthesis of
marine-derived alkaloids,? there is increasing interest in methods for synthesis of pyridoacridines and
pyridoacridones. 4-Arylquinolines and 4-aryl-1,2,3,4-tarahydroquinolines are a good starting material for
synthesis of these marine-derived alkaloids. * Therefore, if we could find a simple synthetic method of
4-arylquinolines, synthesis of this alkaloid family should be achieved successfully. In this communication,
we report a novel stereoselective synthesis of 1,2,3,4-tetrahydroquinolines (2) and their aromatization

sequence to 4-phenylquinolines.

__ Ph Ph
Br .OH OH
Ph > /N >/
2 N N
0 R H R H
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(2R*, 1'S*)-2-(a-bromobenzyl)oxirane (1b) trans-2 cis-2

In one of our previous studies, the reaction of (2R*,1'R*)-2-(a-bromobenzyl)oxirane (1a) with aliphatic
primary amines afforded trans-2-phenyl-3-hydroxyazetidines in good to excellent yields.*

In the course of this study, we found that the reaction of la with aromatic amines gave
trans-3-hydroxy-4-phenyl-1,2,3,4-tetrahydroquinolines (2). On the other hand, (2R*,1'S*)-2-
(a-bromobenzyl)oxirane (1b), which is diastereomer of 1a, gave the corresponding cis-2, selectively.> The

stereochemical outcome suggested that the ring closure proceeds with inversion at the benzyl carbon.



Generally, Friedel-Crafts type alkylation has long been pointed out to proceeded with almost complete
racemization when an optically active alkylating reagent was used.® To our knowledge, few studies of
stereospecific electrophilic substitution reaction on arenes with no catalytic procedure have been
reported.”®

When (2R*,1'R*)-2-(a-bromobenzyl)oxirane (1a) was treated with 2.0 equiv of aniline derivatives in
methanol, trans-3-hydroxy-4-phenyl-1,2,3,4-tetrahydroquinoline derivatives (2a) were obtained (Method
A). However, the results of method A are not satisfactory, because the reaction takes longer and gives low
yields.

Recently, rare earth triflates have been used as activating reagents of oxiranes.’ Addition of 0.1 equiv of
Yb(OTf); to the above reaction system in methylene chloride solution (Method B)™ greatly improved the

results: increasing yields of 2a and saving reaction time. The results are shown in the Table 1.

Table 1. Synthesis of trans-4-Phenyl-1,2,3,4-tetrahydroquinolines (2a, 2c-2l) by reactions of

(2R*, 1'R*)-2-(a-bromobenzyl)oxirane (1a) with various aniline derivatives.

Entry  Amine Method @ Solvent Temp/°’C  Time/h Product (Yield/% b)

1 aniline A MeOH rt 33 2a (40)

2 aniline B CH,CI, rt 0.5 2a (43)

3 o-anisidine A MeOH 50 33 2¢ (8-MeO) (60)

4 o-anisidine B CH,Cl, rt 12 2c (8-MeO) (61)

5 m-anisidine A MeOH rt 46 2d (7-MeO) (29 ©)

6 m-anisidine B CH,CI, rt 1 2d(7-Me0)(15), 2e(5-MeO) (48)
7 p-anisidine A MeOH rt 48 2f (6-MeO) (29)

8 p-anisidine B CHCl, rt 15 2f (6-MeO) (42)

9 o-toluidine A MeOH rt 1 29 (8-Me) (51)

10 o-toluidine B CHCl, rt 1 29 (8-Me) (51)

11 m-toluidine B CH,CI, rt 1 2h(7-Me)(14), 2i (5-Me) (29)
12 p-toluidine B CH,CI, rt 1 2] (6-Me) (56)

13 2-MeO-5-Me-aniline B CH,CI, rt 1 2k (8-MeO-5-Me) (47)

14 2-MeO-5-Cl-aniline B CH,Cl, rt 1 21 (8-MeO-5-Cl) (49)

agee text. PYield was determined by *H NMR. Isolation procedure, see note 10. CYield of 7-substituted 2.

The formation of 5-substituted 2 was negligible.

The stereochemistry of trans- and cis-isomers of 2a and 2b was confirmed by comparison of their *H NMR
spectral data: mainly coupling constants of the protons at the 2, 3, and 4 positions, and nOe relations with

the ortho protons of the 4-phenyl group and the above protons. Therefore, this reaction provides a



stereoselective synthesis of 3-hydroxy-4-phenyl-1,2,3,4-tetrahydroquinolines (2).

Aromatisation of the tetrahydro moiety of 2 was achieved by treatment of 2 with the Rydon reagents (PPh;
in CCly), and following dehydrochlorination with air  oxidation of the formed
3-chloro-4-phenyl-1,2,3,4-tetrahydroquinolines in the presence of t-BuOK in t-BuOH. The yields of

4-phenylquinoline derivatives are excellent. The results are shown in the Table 2.
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Table 2. Synthesis of 4-Phenylquinolines

Entry Substrate/R Time/h mp/°C Yield (%)P
1 2a (H) 6 227-2302 86"
2 2j (6-Me) 4 219-2222 82"
3 2h  (7-Me) 6 297.931 83
4 2d  (7-MeO) 6 250-253a 88"
5 2c  (8-MeO) 4 114-115 81
6 2k  (8-MeO-5-Me) 18 152-153 77
7 2l (8-MeO-5-Cl) 4 131-134 73

a |solated as the picrate.

b Yields were based on the 1,2,3,4-tetrahydroquinolines.

The starting (2R*,1'R*)-2-(a-bromobenzyl)oxirane (1a) is readily available by a two-step reaction of
trans-cinnamyl alcohol in good vyield.*® Thus, our method is a most simple synthesis of

4-phenyl-1,2,3,4-tetrahydroquinolines and 4-phenylquinolines under mild conditions.
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bromide carbon. When (2R*,1'R*)-2-(a-bromobutyl)oxirane (3) was treated with o-anisidine under
Method B conditions, only 1-(o-methoxyphenyl)amino-3-bromo-2-hydroxyheptane (4) was obtained.
Accordingly, the formation of tetrahydroquinolines (2) could be recognized as an intramoleculer Sy2
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