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Abstract:  A solid phase synthesis of substituted quinolin-2(1H)-one-3-carboxylic acids is described. The 
products are formed in a two-step synthesis in which ortho-arrfinophenones are first coupled to malonic acid 
bound to the Wang Resin followed by ring closure via an intramolecular Knoevenagel condensation. 
© 1998 Elsevier Science Ltd. All rights reserved. 
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As heterocyclic compounds are an important resource for the pharmaceutical and 
agrochemical industries, there exists a need for clean and efficient solid phase syntheses of these 
substances. Recently we reported on the solid phase synthesis of coumarin-3-earboxylic acids 
by an intermolecular Knoevenagel condensation, l Isoquinolinones, 2 quinolm-4(1H)-ones, 3 
quinoline-N-oxides, 4 have been the focus of solid phase syntheses; a solution phase synthesis of 
quinolin-2(1H)-ones was reported in which an ion-exchange resin was used as a noncovalent 
solid support to temporarily bind the final product, s Herein, we describe the use of an 
intramolecular Knoevenagel condensation reaction on solid support to prepare substituted 
qumolin-2(1H)-ones in a mild and facile manner with high purity and m very good yields 
(Scheme I). 
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a) EDAC, HOBT, DMF, RT, 16 h; b) Wash Resin; c) Repeat Steps a, b; d) piperidine, pyridine, RT, 16 h; e) TFA/CH2CI2 
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The reaction sequence is as illustrated above in which malonic acid attached to the Wang 
resin 6 (1) was treated with an o r t h o - a m i n o p h e n o n e  (2), EDAC and HOBT to form the 
corresponding amide. This was followed by a thorough washing of  the resin and, in order to 
insure that all o f  the resin-bound malonic acid was utilized, these steps were repeated. An 
intramolecular Knoevenagel reaction between the methylene group of  the malonate and the 
carbonyl moiety was then effected by suspending the resin in pyridine, adding a catalytic amount 
of  piperidine and shaking at room temperature overnight. The final quinolin-2(1/-/)-one-3- 

carboxylic acids (3) were cleaved from the resin with TFA/CH2C12, isolated in quantities o f  31- 
61 mg which translate into yields of  65-99%. 7 The purity of  each compound was measured by 

HPLC at both 214 and 254 nm as shown in the table below. No extra purification steps were 
performed and all o f  the compounds were characterized by IH NMR, ~3C N M R  and LC-MS. 
The reaction tolerates aldehyde, alkyl- and benzophenone starting materials equally well (R3). 
N-alkylated starting materials (R4) also work as shown by 3£ 

2 3 HPLC Purity (%) 
Entry R1 R2 R3 R4 Yield (%) 214 nm 254 nm 

a H H H H 81 81 74 
b H H Me H 94 >98 >98 
c 4-MeO 5-MeO Me H 65 72 84 
d H H Ph H 88 96 >98 
e 5-C1 H Ph H 99 96 98 
f 5-C1 H Ph Me 58 93 >98 
g 5-C1 H 2-C1Ph H 60 95 >98 

In summary, we have developed a facile and selective two step synthesis o f  substituted 
quinolin-2(1H)-one-3-carboxylic acids by addition of  an o r t h o - a m i n o p h e n o n e  to resin-bound 
malonic acid followed by an intramolecular Knoevenagel condensation. The ease of  this 
synthesis makes it very suitable for automation and the high yields and purities o f  the isolated 
products should allow it to be considered for use in a multi-step solid phase synthesis. 

Acknowledgement: We would like to thank Vibeke Rode for the LC-MS data. 

References and Notes 

1. Watson, B.T.; Christiansen, G.E Tetrahedron Lett. 1998, 39. 6087-6090. 
2. Goff, D.A.; Zuckermann, R.N.J. Org. Chem. 1995, 60, 5748-5749. 
3. (a) COdy, D.R.; DeWitt, S.H.; Hodges, J.C.; Kiely, J.S.; Moos, W.H.; Pavia, M.R.; Roth, B.D.; Schroeder, M.C.; Stankovic, C.J. 

Patent. US 5,324,483, 1994. (b) MacDonald, A.A. Dewitt. SH.; Hogan E.M.; Ramage, R. Tetrahedron Lett. 1996, 37, 4815- 
4818. 

4. Ruhland, T.; K0zner, H. Tetrahedron Lett. 1996, 37, 2757. 
5. Kuikarni, B.A.; Ganesan, A. Chem. Comm. 1998, 785. 
6. Hamper, B.C.; Koledziej, S.A.; Scates, A.M. Tetrahedron Left. 1998, 39, 2047-2050. 
7. Preparation of 1 was carried out according to reference 6 using Wang Resin (0.92 retool/g) purchased from Bachem. Preparation 

of 3a-g: l (1 eq) was suspended in DMF, treated with 2 (10 eq) followed by HOBT (1-hydroxybenzotriazole) (10 eq), EDAC (N- 
(3-dimethylaminopropyi)-N'-ethyl carbodiimide hydrochloride), (10 eq). The reaction was allowed to shake for 16 h, the resin 
was filtered, washed with 1-120 (5x), DMF/H20 (9/1) (5x), DMF (Sx), CH2C12 (5x), CH3CN (2x), CH:C12 (4x), suspended in 
DMF, retreated with the reagents and washed as described. The resin was then suspended in pyridine; piperidine (40 p,L) was 
added and the reaction was allowed to shake for 16 h. The resin was washed as described above, suspended in TFA/CH2CI2 
(1/1), allowed to shake for lh. The reaction was filtered, the resin washed with CH2CI~ (2x) and the filtrate was evaporated to 
give the product. 


