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Synthesis of 3,3-Diarylazetidines

Nam T. Ly, Amber Thaxton, and Mark L. Trudell’

THE UNIVERSITY of . . . . THE UNIVERSITY of
NEW ORLEANS Department of Chemistry, University of New Orleans, 2000 Lakeshore Drive, New Orleans, LA 70148 NEW ORLEANS

Synthesis of N-Boc-3-phenylazetidine-3-ol:

Diaryl heterocyclic amines are important building blocks in medicinal chemistry. While
diarylpyrrolidine and diarylpiperidine structures are found in a variety of compounds used in
drug discovery studies', the 4-membered ring diarylazetidines are much less prominent in the
medicinal chemistry literature. Presumably this is due to limited availability of diarylazetidine
derivatives and few methods for the preparation of diarylazetidines. Herein, we describe a
short and convenient method for the ion of 3,3-diaryl: idis C ial

available N-Boc-azetidin-3-one was readily converted into N-Boc-3-phenylazetidin-3-ol by
the addition reaction of phenyllithium in THF at -78 °C. The N-Boc-3-phenylazetidin-3-ol was
obtained in a high yield and high purity. Subsequent arylation of N-Boc-3-phenylazetidine-3- e
ol using a Friedel-Crafts reaction conditions (toluene/AICl;) afforded the desired 3,3-

In the future, the synthesis of novel 1-: alkyl 3 3- dmrylazehdme and
1-aryl-3,3-diar idine will be i of 3,3-
diarylazetidine into N-substituted azetidine denvatwes via an
alkylation reaction of the amine will be attempted. The biological
evaluation of these novel 1-alkyl-3,3-diarylazetidines and 1-aryl-3,3-
diarylazetidines will be explored as potential psychotherapeutic
agents and antidepressants.

diarylazetidine ring system in good yields. The scope and limitations of this new synthetic
sequence for the preparation of 3,3-diarylazetidines will be presented. i T [ - HiC, HC
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Azetidine is a fc bered nit ining saturated | li ring that has recently - - "
become a molecular scaffold for the design and of biologically active - - NH 80°C, THF N
The azetidine ring has been recently identified as an important ring system for drug dlscovery = e - 14-18hrs
Azetidine derivatives have been widely used for as a scaffold for drug design encompassing . . ol .
several functional groups at different positions of the ring!. Currently there are many drugs and - o=
clinical candidates that are azetidine derivatives. -
Diaryl y p play an imp role in phar Is, and many of them ‘ t
are commercially used and studied for the treatment of a variety of diseases and disorders. The ™ | - Ul 1 ‘
3,3-diaryloxindoles (1) that has been used as a laxative and exhibits antibacterial and anti- . P -
inflammatory activities. The B-lactam azetidine (2) is known to have sedative and hypnotic = : < - < = "ML T+
effects?. The diaryl imidizolidine Dilantin® (3) is used currently used as an anti . The — ——— > -
azepane (4) analogs have semlomn effects!. This synthesis of these diaryl I li 'HNMR (300Ml-lz CDCly): 5‘7"5?)»;112‘1635:]‘21-(1?14/“ I)STEdgjﬁgf:z%Hz) 3.55 (s, 1H), 1.4 (s, 9H).
ds are ti d Herein, the synthesis of an unsymmetric 3 - 3 5
diaryl azetidine will be described in two steps from the respective N-Boc-azetidinone in ""C NMR (75MHz, CDCL,): 8 156.5, 143.4, 128.6, 127.7, 124.6, 80.0, 711, 64.4, 28.4. The 3-(4-methylphenyl)-3-phenylazetidine was 1l hesized from N-Boc-3-
moderate to good yield. . « 3¢ N azetidinone via reacnon wnth phenyllithium to furnish N-Boc-3-phenylazetidin-3-ol in 61%
SylltheSIS Of 3'(4'methylphellyl)'3'Phellylazetldllle Oxalate Salt. yield. The subsequent Friedel-Crafts alkylauon reaction in the presence of the Lewis acid
i - catalyst i chloride gave 3-(4-mett 1)-3-pt idine in 59% yield. This
O O O —~ two-step procedure provide the desired azetldmes in good overall yield. The scope and
O O - cn o4 hcy limitations of this new synthetic route will be explored.
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)[\ /}\ 3-(4 3 idine Oxalate salt as a white solid (59%), mp 172.8-176.1°C.
e | e TH NMR (300MHz, DMSO): 3 935 (s, 2H), 7.42-7.29 (m, 5H), 7.25-7.14 (m, 4H), 4.58 (s, 4H), 2.23 (s, 3H).
y 3C NMR (75 MHz, DMSO): 8 162.7, 146.7, 145.9, 142.7, 136.5, 129.1, 126.1, 110.0, 48.6, 20.9.
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