Tetrahedron Letters 51 (2010) 543-544

journal homepage: www.elsevier.com/locate/tetlet

Contents lists available at ScienceDirect

Tetrahedron Letters

A novel route to 2,4-dianilino-substituted pyrimidines

Ruben Leenders **, Jan HeeresP, Jérome Guillemont €, Paul LewiP

2 Mercachem BV, Kerkenbos 10-13, 6546 BB Nijmegen, The Netherlands

b Janssen Research Foundation, Center for Molecular Design, Antwerpsesteenweg 37, B-2350 Vosselaar, Belgium
¢Johnson and Johnson Pharmaceutical Research and Development, Medicinal Chemistry Department, Campus de Maigremont BP315, F-27106 Val de Reuil Cedex, France

ARTICLE INFO ABSTRACT

Article history:

Received 22 September 2009
Revised 9 November 2009
Accepted 20 November 2009
Available online 26 November 2009

A method is described to couple sterically-hindered electron-poor anilines to the 4-position of the pyrim-
idine core using a pyrimidine-2,4-bis(trifluoromethanesulfonate).
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In our continuing search toward HIV-inhibiting pyrimidines,'?
we have prepared a series of 2,4-anilino disubstituted pyrimidines
derived from orotic acid (1, Scheme 1). These compounds act as
non-nucleoside reverse transcriptase inhibitors (NNRTIs). In the
present Letter we outline this synthesis.

Using route A (Scheme 1), in the first step, 2,6-dichloropyrimi-
dine-4-carboxylic acid methyl ester (3)* was functionalized selec-
tively at the 4-position with an aniline yielding structure A. Next,
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the 2-position was substituted with 4-cyanoaniline under acidic
conditions to furnish B.

This route, however, did not work where R! was an electron-
withdrawing group, for example, 2,6-dimethyl-4-cyanoaniline did
not react with dichloride 3 under any of the conditions tested.*
In addition, we prepared amides of 2,6-dimethyl-4-cyanoaniline
(acetate, trifluoroacetate, and benzoate) to enable abstraction of
the remaining -NH and making the aniline more nucleophilic,
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Scheme 1. Route A. Reagents and conditions: (i) MeOH, H,S0.4, (Me0),CO, reflux, 48 h (96%); (ii) POCls, reflux, 16 h (80%); (iii) R! = Me: 2,4,6-trimethylaniline, DIPEA, THF, rt,

48 h (81%); and (iv) R! = Me: 4-cyanoaniline, BuOH, HCIl, H,0, 100 °C, 16 h (98%).
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Scheme 2. Route B. Reagents and conditions: (i) 4-[(tert-butyldimethylsilyloxy)methyl]-2,6-dimethylaniline, DIPEA, THF, reflux, 48 h (26%); (ii) MeOH, PPTS, reflux, 30 min;
(iii) acetone, MnO», rt, 1 h (41% over two steps); (iv) hydroxylamine-HCI, Et3N, MeCN, rt, 16 h; and (v) Burgess reagent, THF, reflux, 4 h (30% over two steps).

* See Ref. 1.
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Scheme 3. Route C. Reagents and conditions: (i)* Tf,0, EtsN, CH,Cl,, 0°C to rt, 16 h (50%); (ii) R'R?R*>-substituted aniline, THF, reflux, 16 h (10-40%); and (iii)® carbon

monoxide, MeOH, Pd(OAc),dppf, EtsN, DMF, 80 °C, 4-16 h (60-80%).

Table 1
List of products of type A and C
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Entry Route Product R' R? R® Yield (%)
1 A A Me Me  Me 81?
2 A A CH,CN Me  Me 26°
3 A A CH,CH,CN Me  Me 20?
4 B A CN Me  Me 26°
5 B A CH=CHCN Me Me 26°¢
6 C C CH=CHCN Me OMe  20¢
7 C C CH=CHCN cl OMe 119
8 C C CH=CHCN Me H 284
9 C C CH=C(Me)C(N Me Me 364

¢ Yield of 3 to A, Scheme 1.

" Yield of 3 to 4, Scheme 2.

¢ From 5 (Scheme 2) this product is prepared via a Wittig reaction with diethyl
cyanomethylphosphonate (76% yield).

4 Yield of 8 to C, Scheme 3.

however, coupling with 3 did not proceed. Alternatively, following
route B (Scheme 2), we were able to prepare the desired coupled
product 6. In this route, protected benzyl alcohol intermediate 4
was transformed into the corresponding aldehyde and then to
the oxime which was dehydrated to give the nitrile 6.

As this route was quite laborious and the yields were low, we
developed an alternative route. In route C (Scheme 3), 4,6-dihy-
droxypyrimidine 7% was converted into ditriflate 8. One of the tri-
flate groups was substituted with an aniline moiety to give
intermediate C and the remaining triflate group was transformed
into a methyl ester by palladium-mediated carbonylation in the
presence of methanol to afford D.

This synthesis shows that the highly reactive ditriflate 8° is a
valuable synthon in pyrimidine synthesis. One triflate group can
even be replaced with a bis-ortho-substituted electron-poor aniline
such as 2,6-dimethyl-4-cyanoaniline, whereas the corresponding
chloride did not react at all. See Table 1 for a list of the compounds
prepared. Carbonylation of the remaining triflate group was

performed in good yields (60-80%).° This is a rarely described pro-
cess in the literature.’
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