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Abstract: An efficient solid-phase synthesis of different polymer-bound B-ketoesters 7 is described using readily
available acid chlorides 1 and haloalkanes 6 as building blocks. The corresponding pyrazolones 9 and 10 were
obtained by mild acid catalyzed reaction with phenylhydrazine or by treatment with hydrazine under cyclisation
and cleavage from the resin in high purity and good yield. © 1997 Elsevier Science Ltd.

Combinatorial chemistry as a new method for the rapid generation of a great number of structually diverse
substances, being required for the high throughput biological screening, is widely recognized to have a great
impact on the speed of drug discovery!.2. The efforts of preparing these libraries have initiated a high demand
for the development of new synthetic transformation on solid support!-3. Recent reports of our group describe
the use of 1,3-dicarbonyl compounds as a starting material to build up combinatorial libraries via multi-
component reactions4, We have developed a domino-Knoevenagel-ene reaction on solid phase> with polymeric
malonate as a substrate to give a great variety of substituted cycloalkanes in good yield and excellent selectivity
as well as a polymer-bound three-component domino-Knoevenagel-hetero-Diels-Alder-reaction® with
polymeric acetoacetate as the substrate to afford structually diverse 3,4-dihydropyrans in good yield and high
purity. As part of our studies to prepare diverse B-ketoesters on solid suport, we have previously described the
formation of dianions and the y-alkylation of polymer-bound acetoacetate, as well as the synthesis of C-3
substituted 1-phenyl-pyrazolones’.

Herein, we report a general method to build up resin-linked B-ketoesters from readily available substrates and
their modification by functionalisation of the a-carbon atom. The obtained polymer-bound 1,3-dicarbonyl
compounds served as substrates in the preparation of N-1, C-3 and C-4 substituted pyrazolones, which are well
known for their widespread biological activity as analgetica, antipyretica, antiphlogistica, antirheumatica,
antiarthritica and uricosurica.

Reaction of acid chlorides 1 with Meldrum's acid 2 gave within 2 hours in the presence of pyridine the
corresponding acyl Meldrum's acid 3 almost quantitatively® (Scheme 1). Heating 3 (5 equiv) with the spacer-
modified polystyrene-resin 45 in THF at reflux for 4 hours afforded the polymer-bound B-ketoesters 5 with
concomitant release of carbon dioxide and acetone, which helps to drive the reaction to completion (Scheme 1).
The reaction could easily be monitored by FT-IR-spectroscopy of the resin (KBr-pellet), which showed in
every case a strong appearence of the characteristic C=O streches of B-ketoesters.
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We next turned our attention to the functionalisation at the o-carbon atom of the polymer-bound B-ketoester.
Our efforts have led us to establish a protocol for the a-alkylation, which allows the use of an excess of the
alkylating reagent and avoids O-alkylation as well as dialkylation. We found that polymeric 1,3-dicarbonyl
compounds can easily be alkylated in the o-position at room temperature using the haloalkanes 6 (36 equiv) in
the presence of 1| M TBAF? in THF (26 equiv, 3 h) to give the B-ketoesters 7 (Scheme 2, Table 1). Only in the
case of 71 higher temperature (66 °C) was required. In all cases it is very important to exclude traces of water,
which cause a dramatic decrease of the yield.
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Using the described reaction sequence, a set of the polymer-bound B-ketoesters 7a-1 was synthesized, which
was employed directly for the synthesis of the 1-phenyl-pyrazolones 9a-l according to the following procedure.
Addition of an excess of phenylhydrazine (20 equiv. 3 h, 25 °C) in THF / trimethylorthoformate (1 / 1) to the
resin-linked B-ketoesters 7a-1 (Scheme 2) gave the 1-phenylhydrazones 8a-1 which cyclize with concomitant
release of the final products into the solution under very mild acidic conditions (2 % TFA in acetonitrile, 25 °C)
within 0.5 hour to afford the 1-phenyl-pyrazolones 9a-111 in purities from 85-95 % 12(Scheme 2). The overall
yield based on the number of free hydroxyl groups in 45 range from 56-95 % (Table 1). Although acetonitrile
is a solvent with only modest swelling properties, it was used for the cleavage / cyclisation reaction because it
delivered purer compounds in comparison to reactions which were run e.g. in CHyCl,.
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As an example for the synthesis of N-1 unsubstituted pyrazolones, resin 7d was treated with hydrazine hydrate
(10 equiv) to afford the corresponding pyrazolone 10 in 84 % yield (Scheme 3).



Polymer-bound B-ketoesters

Scheme 3

@—o

7d

NHQ-NHQ * Hzo
—

THF

0

\

N”
I
H

1305

10

In summary, a general and straightforward method for the synthesis of diverse polymer-bound B-ketoesters
starting from acid chlorides and Meldrum's acid has been developed. Moreover, we have described a protocol
for the o-alkylation of polymer-bound B-ketoesters using haloalkanes. Since acid chlorides and haloalkanes are
readily available from commercial sources, it can be assumed that this generally applicable method will find its
broad application in the construction of combinatorial libraries with structually diverse B-ketoesters as the
polymeric starting material. The mild conditions of this reaction sequence make it as well amenable for
automation. We are currently investigating the great synthetic potential of polymer-bound 1,3-dicarbonyl
compounds for the preparation of a variety of other compounds.

Table 1: Synthesis of 1-Phenyl-pyrazolones 9

1,3,5,7,8,9 R! R2 X yield (%)2
a CHaCgHs H / 91
b CH,CH,COsMe H / 95
c CHuCH,CH,CI H / 93
d CeH1, (cyclohexyl) H / 89
e CHg3 (see ref.10) CHj | 64
f CHg CoHs I 58
9 CHj CH,CHCH, Br 52
h CHs CHyCHC(CHg),  Br 81
i CH3 (CHo)sCHs [ 80
j CHg CH,CO,Et Br 56
k CH,CgHs CH3 [ 76
] CHoCHoCOoMe (CHg)5CH3 [ 56

2 Yields are based on the concentration of free hydroxyl groups in 45




1306

L. F. TIETZE et al.

Acknowledgements: This work was supported by BASF AG, the Fonds der Chemischen Industrie and the
Bundesministerium fiir Bildung, Wissenschaft, Forschung unf Technologie (Grants no. 03 D0056 2).

References and Notes:

I.

L x o

1.
12.

Balkenhohl, F.; von dem Bussche-Hiinnefeld, C.; Lansky, A.; Zechel, C. Angew. Chem. 1996, 108,
2436-2488; Angew. Chem. Int. Ed. Engl. 1996, 35. 2288-2337.

a) Gordon, E. M. ; Gallop, M. A. ; Patel, D. V. Acc. Chem. Res. 1996, 29, 144-154. b) Pavia, M.
R.; Sawyer, T. K: Moos, W. H. Bioorg. Med. Chem. Letr. 1993, 3, 387-396. ¢) Gordon, E. M.;
Barrett, R. W.; Dower, W. I.; Fodor. S. P. A.; Gallop, M. A. J. Med. Chem. 1994, 37, 1385-1401.
d) Baum, R. M. C & EN Feb. 7, 1994, 20-26. e) Terrett, N, K., Gardner, M.; Gordon, D. W.;
Kobylecki, R. J.; Steele, J. Tetrahedron 1995, 51, 8135-8173. f) Thompson, L. A.; Ellman, J. A.
Chem. Rev. 1996, 96, 555-600.

Friichtel, J. S.; Jung, G. Angew. Chem. 1996, 108, 19-46; Angew. Chem. Int. Ed. Engl. 1996, 35,
17-42.

a) Tietze, L. F. Chem. Rev. 1996, 96, 115-136. b) Tietze, L. F.; Beifuss, U. Angew. Chem. 1993, 105,
137-170; Angew. Chem. Int. Ed. Engl. 1993, 32, 131-163.

Tietze, L. F.; Steinmetz, A. Angew. Chem. 1996, 108, 682-683; Angew. Chem. Int. Ed. Engl. 1996,
35, 651-652.

Tietze, L. F.; Hippe, T: Steinmetz, A. Synlett 1996, 1043-1044.

Tietze, L. F.; Steinmetz, A. Svuletr 1996, 667-668.

Oikawa, Y; Sugano, K; Yonemitsu, O. J. Org. Chem. 1978, 43, 2087-2088.

a) Clark, J. H.: Miller, J. M. J. Chem. Soc.. Perkin Trans. [ 1977, 1743. b) Marzinzik, A. L,;
Felder, E. R. Tetrahedron Lett. 1996, 37, 1003-1006.

Polymer-bound acetoacetate was prepared according to reference 7.

All compounds were charaterized by NMR and MS.

Purities were determined by NMR.

(Received in Belgium 17 February 1997; accepted 16 April 1997)



