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ulticomponent Condensation Reaction *
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Abstract

A new method of various N-carbamoylmethyl-o-amino-butyrolactones 4 utilizing the
MRS L I I .L':__- PRSI, TP R (RPN 1SR Ny D 5. U o,
miramoiccular Ug nve-cenicr-u C-COmMpoOnct CONUCIISG 11011 r€aciion Siart 1 irom L-
homoserine was developed. © 1998 Elsevier Science Ltd. All rights reserved
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Recently, the combinatorial synthesis of chemical libraries of small organic molecules has
received much attention as a new tool for drug discovery."* One of important strategy for the
generation of chemical libraries involves the use of multi-component condensation reaction, the

simultaneous reaction of several reactants in a one pot nrocedure ® Among many multi-

component reactions, the four-component condensation reaction first discovered by Ugi has

been especially exploited by numerous organic chemists due to it's versatility and preparative
advantages 710 The typlcal Ug1 reactlon is the condensat1 action of an amine, an aldehyde
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1 2 3 a-aminobutyrolactones 4

3 Dedicated to Professor H. Simon.
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Thus this four-component condensation affords easy and effective synthesis of a variety of
heterocyclic ring system including lactams,''""* hydantoins,'>'¢ tetrazoles,!’ imidazoles,'®
pyrroles,””?' benzodiazepines,” and diketopiperazines® from simple building blocks. We wish
to report herein an efficient route to N-carbamoylmethyl-a-aminobutyrolactones 4, a new
member of this series, in which the key step was an intramolecular Ugi reaction starting from I.-
homoserine 1, aldehydes or ketones 2, and isocyanides 3 (Scheme 1). The compound 4 of
general structure are of interest due to certain biological activity such as immuno suppressant,

antiallergy, asthma, and antineoplastic agents.**® The reaction in 2,2,2,-trifluoroethanol
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expectedly provided the desired N-carbamoylmethyl-o-am
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Table CO,H 0 P CF3CH,0H ,O‘( R,
+ +  Ry-N=C oot 'SCCENL
HO/\/\NHZ R‘/“\Rz 3 30~40°C \/)\rfﬂ-(N H
1 2 3 H 4 °
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af F—j} H (©CH)C 14 59  2:1 | 4q OZN—(/;>— H BOOCH, 12 78 3:1

g wo{ S— H (©HWC 14 6 21| 4 CH(CH)- H TosCHr 60 T3 3:1

4h < H (CH)C 12 52 21 | 4 (CH)CH- H TosCHr 94 97 7:1
4i O:o CH)YC- 48 42 - | a (CH,),C- H TosCH, 94 92  3:1
g oy v (O~ 2 e 2|a H TosCHr 47 71 8:1
«  cpen H ()= 58 a8 1|4y (=0 TosCHr 0 M -

% The diastereomeric ratio was determined by '"H NMR of the crude mixture.

® The diastereomeric ratio was determined by GC of the crude mixture.
¢ All new compounds were characterized by IR, 'H and "C NMR, and HRMS data.

The overall route is summarized in Scheme 2. The addition of the isocyanide 3 to the prepared

imine I gave the intermediate IL The attack of the carboxylate on the nitrilium carbon of II,
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followed by the hydroxy addition on the carboxylate carbon of Il resuited in formation of 4 by
the double intramolecular attacks through the path 4. Using 2,2,2 -trifluloroethanol as a solvent
for this reaction is critical to have the desired sole product and better yields.
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(from the path A) {(from the path B)

When methanol was used as a solvent, the ring opening compound 5 in fair amounts as well as
4 was formed by the methanol attack to the carboxylate carbon of the intermediate IIl by the
path B. The reaction yields largely depend on the chosen aldehydes and isocyanides
respectively. A very interesting aspect observed in these reactions is that the reaction with the

hindered aldehydes (entry 4b, 4c, and 4l) proceeded with high diastereoselectivity, probably
due to steric factors. The relative stereochemistry of the diastereoisomers obtained has been
confirmed by X-ray analysis of the major stereoisomer of 4b, which has R-configuration at the
carbon 5 position (Figure).
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Figure. Molecular structure and selected data for the major stereoisomer of 4b (C,;H,N,O
A, @=9046(3)°
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analysis: Space group; P1 (No. i);a = 8. 900(2) A, b=10. 127(5) A, c=17.82703
— 1566.1(8) A% Z = 4, s1=0.077 mm"; Dy, = 1087 g-em™; R1 = 0.0770, wR2 = 0.1888.
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le one pot synthesis of N-
10butyrolactones 4 via the building biock approach by the intra-
molecular Ugi-5-center-3-component reaction (U-5C-3CR) but also considerably extend the
scope and effectiveness of the Ugi condensation reaction. This synthesis is characterized as an
one pot reaction involving five different functional groups: an aldehyde or ketone, an
isocyanide, and homoserine, the latter representing three functional groups combined in one
molecule. This intramolecular Ugi condensation reaction will be an excellent tool for a library
synthesis of this core structure. The biological activities of the prepared lactones are under
examination.

General Experimental Procedure: To 100 mg of L-homoserine 1 (0.84 mmol) in 10 ml of
2,2, 2-trifluoroethanol was added 100 M% of the corresponding aldehyde or ketone 2 and the
reaction mixture was stirred for 1 or 2 hr. The solution was cooled to 0 °C and then 110 M% of
an isocyanide 3 was added. When the reaction was complete at room temperature controlled by
the tlc, the solvent was removed in vacuo. The crude mixture was dissolved in 30 ml of

methylene choloride and the organic layer was washed with 10 ml of brine solution

layer w 1ed with 10 ml ir ution, and dried

over magnesium § ulfate Th egidue after Qn]vpnf evahoration wac nurified hv flach coliimn

o . AVOIMUL Gl DULY VUL VvapuiQuvil ywwao l.,lul.llx\.au UJ 11011 VUiIULRLILLL
chromatography on silica gel using 1:1 or 1:2 mixture of hexane and ethyl acetate as an eluent
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