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We report here a highly diastereoselective multicomponent synthesis of imidazolines. These low molecular weight scaffolds contain a four-
point diversity applicable to alkyl, aryl, acyl, and hetereocyclic substitutions.

The development of small molecular weight scaffolds interesting synthetic and pharmacological propeftiésywe
containing a high degree of diversity has become a leadingexamined the synthesis of imidazolines via the reaction of
focus in modern drug discovety® As part of our program  oxazolones with a variety of imines in the presence of Lewis
to develop small molecule libraries containing antiinflam- acids. After screening a small number of Lewis acids, we
matory activity, we developed a highly diastereoselective found that TMSCI promotes the reaction of oxazolones and
multicomponent one-pot synthesis of substituted imidazo- imines to afford the imidazoline scaffold in very good yields
lines. These low molecular weight scaffolds contain a four- as single diastereomers (Scheme 1).

point diversity applicable to alkyl, aryl, acyl, and heterocyclic

substiutions: [ —

1,3-Dipolar cycloaddition reactions utilizing N-methylated Scheme 1. Multicomponent One-Pot Synthesis of
mesoionic oxazolones (or munchnones) provide a general Imidazolines
route for the syntheses of pyrroles and imidazéiés.
Surprisingly, the utilization of oxazolones (or azlactones) has 0.0 P R}j Rs
not yet resulted in an efficient entry into a stereoselective R1‘<\Nf —HRL;>R1~<\ I‘RZ
highly diverse class of imidazoline scaffolds. Because of their 2 MsCi(1seq)  COOH
CH,Cl,

(1) Schreiber, S. LScience2000,287, 1964—1968. N

(2) Ding, S.; Gray, N. S.; Wu, X.; Ding, Q.; Schultz, P. & Am. Chem. 51-78%
Soc.2002,124, 1594—1596.

(3) Spring, D. R.; Krishnan, S.; Blackwell, H. E.; Schreiber, S.JL.
Am. Chem. So2002,124, 1354—-1363.

(4) Spring, D. R.; Krishnam, S.; Schreiber, SJLAm. Chem. So2000 T_he OX?ZOI()neS were pr.epared from d'ifferBhBCW?a-
122, 5656—5657. _ amino acids by EDCI-mediated dehydration to provide the
12‘(15)2‘:336%‘[87“ P.; Sun, X.; Bienayme, H.; Zhu,JJAm. Chem. S0€002, pure oxazolones in high yield§® The cycloaddition

(6) Hershenson, F. M.; Pavia, M. Bynthesis1988, 999—1001.

(7) Consonni, R.; Croce, P. D.; Ferraccioli, R.; La RosaJCChem. (9) Puntener, K.; Hellman, M. D.; Kuester, E.; Hegedus, LJSOrg.
Res., Synopl991, 188—189. Chem.2000, 65, 8301—6.

(8) Bilodeau, M. T.; Cunningham, A. M.. Org. Chem1998,63, 2800— (10) Hsiao, Y.; Hegedus, L. S. Org. Chem1997,62, 3586—3591.
2801. (11) Gilbert, I. H.; Rees, D. CTetrahedronl1995,51, 6315—6336.

10.1021/01026703y CCC: $22.00  © 2002 American Chemical Society
Published on Web 08/30/2002



reactions proceeded well with a wide variety of imines at
slightly elevated temperatures (40) to provide the highly
substituted imidazolines in very good yields. Only the trans
diastereomers (with respect tg &d R) of the imidazolines

were observed as determined by NOE experiments and X-ray

crystallography (Figure 1).

Compound 7

Figure 1. X-ray crystal structure of compouridd HCI salt.

This diastereoselective multicomponent one-pot synthesis

provides a wide range of aryl, acyl, alkyl, and heterocyclic-
substituted imidazolines in very good yields (Figure 2). Some
limitation of the cycloaddition reaction was noticed with
respect to the Rmoiety. Increasing the steric environment,
for example, by using 1-phenyl ethylamine, resulted in no
product formation (Figure 2, compoul)l In addition, only
compound was isolated as a mixture of diastereomers (68%
yield, 3:1 trans:cis, with respect ta1R3), whereas all other
compounds were isolated as single diastereomers.

While the complete mechanistic details of this process are
still under investigation, the reaction does not seem to
proceed via a ring-opened nitrilium ion intermediate as
anticipated (Scheme 2, pathway!&)The possibility of a
Michael-type addition via the formation of the nitrilium ion
was investigated by first preparing the silyl enol ether with
TMSCI (1.0 equiv) and TEA (1.0 equiv) followed by the
addition of the imine and an additional 1 equiv of TMSCI.
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Figure 2. Structures of imidazoline&—12 (% yield is listed in
Figure 2). Yield of compound was based on the isolated trans
product.

This resulted merely in isolation of starting materials. Excess
of triethylamine also halted the reaction suggesting that acidic
conditions were required. However, Lewis acids such as
TiCl4 and BR-OEL or protic acids such as camphor sulfonic
acid and methyl sulfonic acid did not promote product

formation. The absence of trimethylsilyl chloride resulted

in the formation ofs-lactams andN-acyl amino acid amides
presumably via the corresponding ketene intermediate (Scheme
2, path b)t%:20

O-Silation with TMSOTTf also did not result in any product

formation. This indicates the requirement of a nucleophilic

Scheme 2. Proposed Mechanisms of Oxazolone Reactions
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counterion to establish an equilibrium between O-silation and  Other silyl chlorides such as triphenyl silyl chloride and
N-silation of the azlactone (Scheme 3). In light of these triethyl silyl chloride also provided the product as a single

Scheme 3. Proposed Mechanism of 1,3-Dipolar Cycloaddition
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findings, we propose that the reaction proceeds via a 1,3-
dipolar cycloaddition. Steric repulsion of thg &oup during

diastereomer, in notably longer reaction times and lower
yields (compoundl, 45 and 70%, respectively). In sup-
port of the proposed mechanism shown in Scheme 3, we
found that 1 equiv of acetyl chloride provided the formation
of the imidazoline, in somewhat lower yields (compound
55%).

In conclusion, we have identified an efficient diastereo-
selective synthesis of imidazoline scaffolds with a high
degree of diversity. The potential clinical applications and
antiinflammatory activity of this new class of compounds
will be reported soon.
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obtained in this reaction (Scheme 3).
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