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Novel Synthesis of Oxindole Quinazolines using Solid Phase Multiparallel Chemistry.
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Abstract : A novel synthesis of oxindole quinazolines modified at the C4 and C7 positions via solid phase multiparallel
chemistry is described. The C7 position of the quinazoline was modified by Mitsunobu reaction and the introduction of the key
C4-oxindole ring was achieved at the final stage of the synthesis and constituted the cleavage step from the resin. Purification of
the final products was easily achieved via SPE taking advantage of the mild basicity of the quinazoline nucleus.

© 1999 Elsevier Science Lid. All rights reserved.

Substituted quinazolines have proven to possess very attractive pharmacology as recently illustrated by several series of
new cellular-signal-transduction inhibitors." As part of a program devoted to the synthesis of oxindole quinazolines’, a novel
series of tyrosine kinase inhibitors, we wanted to investigate the modifications of the C4 and C7 positions of intermediate A. A
multiparallel solid phase * approach was found to allow efficient variation of these two positions and to simplify purification of
the target products. Our strategy was based on attaching a polystyrene resin® at the C4 position of the quinazoline nucleus to
allow first the variation of the C7 position via Mitsunobu reaction on solid phase followed by the nucleophilic displacement of the
resin by an oxindol ring to yield the desired products (Scheme 1)." In order to achieve this goal, we attached the polystyrene
resin’ at the C4 position of the quinazoline via a thioether linker that was anticipated to be stable during the Mitsunobu reaction

and also under acidic conditions but could also act as a good leaving group for the nucleophilic introduction of the oxindole

moiety.
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In order to test the coupling of the quinazoline on the resin and its cleavage via nucleophilic displacement by oxindoles,
quinazolinone 1° was treated with phosphorus pentasulfide in pyridine at 110°C to give the corresponding thioquinazolone
(Scheme 2) which was then rcacted with Merrifield resin® in DMF in the presence of DBU to give the resin supported
quinazoline 2 in excellent yield (based on resin weight increase). Introduction of the oxindoles was achieved by coupling the
sodium anion of oxindoles 3a-g (preformed by reaction with NaH in DMSO) with 2 in DMSO at 100°C.* Due to the propensity of
oxindoles to polymerise under such coupling conditions, a large excess of the anions of oxindoles 3a-g (10 equiv.) had to be used

to achieve a complete and rapid conversion (o the desired oxindole quinazolines 4a-g. Under these conditions, the work up and
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purification of 4a-g by conventional precipitation or chromatographic methods were not satisfactory. So we exploited the mild
9.10

basicity of the quinazoline nucleus of 4a-g and purified the product by solid phase extraction (SPE).
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a) P,S,, pyridine 110°C 72%  b) Merrifield, DBU, DMF  ¢) 3a-g (10 eq.), NaH, DMSO 100°C
d) 1) fittration through SCX silica ; 2) washing with CH,Cl, / MeOH e) 2% NH, in MeOH /CH,CI, (1/1)

The crude mixture resulting from the C4 displacement reaction was passed through acidic SCX sulfonic silica.’ By
virtue of the strong interaction between the quinazoline nitrogens and the sulfonic acid function of the silica, the expected
products 4a-g were retained on the column whilst the excess of oxindoles and oxindole polymers were washed through. After
washing the SCX column with methylene chloride/MeOH, pure 4a-g were displaced from the silica by washing with a 2%
solution of NH; in MeOH/CH,Cl,.} After removal of the solvents by evaporation, the oxindole quinazolines 4a-g were isolated in
excellent yields (scheme 2) and purity (>90%) as measured by NMR and MS. Only C-alkylation products were isolated, as
previously observed in solution chemistry. ! Dug to the ease of handling of these resins and the efficiency of the SPE technique, it
was even possible to run the seven reactions and purifications in parallel in a day.

Having validated the chemistry at the C4 position, and to enable modifications at both the C4 and C7 positions of the
quinazoline ring, the C7 hydroxy group of 6 was protected as the dimethoxybenzyl moiety because of the mild acid lability of
this protecting group (Scheme 3). The quinazolinone 6 was reacted with P,S,, as above to give the corresponding thione which
was in turn coupled to the Merrifield resin to give 7.5 Cleavage of the dimethoxybenzyl group was quantitatively achieved by
treatment with TFA in methylene chloride (1/2) to give 8 without cleavage at the thiobenzyl site. Introduction of a range of C7
side chains was carried out under Mitsunobu conditions, using a large excess (10 eq.) of alcohol (ROH), DEAD and PPh; to
achieve complete and rapid conversion® This reaction worked very well and was successful with a large range of alcohols,
differing in their lipophilicity, basicity, aromaticity and size as illustrated by a selection shown in Table 1. Filtration of the resin

and washing with methylene chloride led to the supported derivatives 9h-m and illustrated clearly the advantage of a resin based
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approach to achieve a rapid and simple separation of the desired products from side products such as triphenylphosphine,
triphenylphosphine oxide or DEAD derivatives. The completion of these reactions was monitored by 3C NMR of the resins.® In

addition, we reacted aliquots of resins 8 and 9h-m with sodium methoxide®'"

to generate the corresponding 4-
methoxyquinazoline, easily analysed by NMR. The absence of 4-methoxy-7-dimethoxybenzylquinazoline in the crude product of
step ¢) and 4-methoxy-7-hydroxy-quinazoline in step d) was indicative of the completeness of the reaction, The introduction of

the C4 oxindole moiety was achieved as previously described by coupling the sodium anion of 3f (10 eq) with 9h-m .
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a) P,S,, pyridine, 110°C, 67% b} Merrifield, DBU, DMF ¢) TFA/CH,Ci,(1/2), RT d) ROH (10 eq.),

Ph,P (10eq.), DEAD (10eq.), THF, 2Hr e) NaH, DMF f) SCX silica filtration g) NH,; , MeOH, CH,Cl,

The reaction products were purified by SPE followed by the displacement of the expected products 4h-m from SCX
column® using a solution of ammonia in methanol.® Evaporation led to 4h and j-m in excellent yields and purity (>95%) (Table
1.? In the case of 4i the Milsunobu reaction failed probably due to intramolecular cyclisation of the activated Mitsunobu

intermediate to form the corresponding fused bicyclo-[3-2-0]-azaheptane. '
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* calculated over steps  d.¢,f,g and bascd on the theoretical charge of the resin.

In conclusion, we describe in this paper a very easy and ctficient multiparallel synthesis of oxindole quinazolines. The
use of solid phase chemistry allowed easy modification of the C7 substituent illustrating the advantage of solid phase chemistry
over solution chemistry in reactions such as Mitsunobu. Introduction of the C4 oxindole ring by nucleophilic displacement of the
thioether linker was a key step in our strategy and also represented the step of cleavage from the resin. Purification of the final
compounds was achieved by Solid Phase Extraction using a sulfonic acid silica by taking advantage of the greater basicity of the

products formed compared with the impurities. Further development of this chemistry is ongoing.
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