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Solid-Phase Synthesis of Structurally Diverse Scheme 1.Condensation ofa with Ethyl Cyanoacetate
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The pyrimidine moiety is one of the most widespread NH,

heterocycles in biologically occurring compounds, such as
nucleic acids and vitaminBand is an important constituent
of numerous drug molecules in many therapeutic areas.

Table 1. Optimization of Condensation between
Resin-Bound 4-Hydroxybenzamidingg) and Ethyl

Pyrimidine chemistry in solution is well-establishe@he Cyanoacetate -
principal synthesis of pyrimidines consists of condensing solvent base equv % conversion
two-nitrogen-containing building blocks, for example, DMF no base 10 no product
amidines, guanidines, ureas, isoureas, thioureas, and isothio- MeO(CH,),OH no base 10 no product
ureas, with 1,3-dielectrophilic three-carbon units. These DMF KOtBu 10 23
reactions typically proceed under alkaline conditions. MeO(CH,),0H  NaOMe 10 85
MeO(CH,),OH NaOMe 20 96

In recent years, considerable attention has been put into
developing solid-phase synthesis of pyrimidines and gen-  agthy| cyanoacetate and the base were added in a 1:1 ratio.
eration of pyrimidines-containing libraries. In the first
approach, this was achieved by condensation of amidinessation of resin-bound 4-hydroxybenzamidide)(with ethyl
with the support-bound dielectrophiles, such @g-un- cyanoacetate was studied, as presented in Scheme 1 and
saturated ketones under air atmosplepayith the resin- Table 2.
bound 2-methylene malonates, followed by oxidation of A reactions were carried out at S& and allowed to
dihydropyrimidines;® with immobilized dialkylaminopro-  proceed overnight. After washing, the product was cleaved,
penones®e cyclic malonate’! and y-ketosulfones? In the and the ratio between 6-amino-2-(4-hydroxypheny)-3
Ias'g three cases, the products were released from the resimyrimidin-4-one ga) and the parent 4-hydroxybenzamidine
during the conden_satlon_. The second_ approach was to Us§yas determined by HPLC and NMR. Under neutral condi-
polymer-bound thiouronium salts which were condensed tions ysing DMF or 2-methoxyethanol as solvent, essentially

with acetylenic ketone¥, activated methylenemalono- 4 formation of product was observed. When potassitn
nitriles  5-ketoesters; and ethyl cyanoacetate and aromatic ,toxide was added as a base in DMF20% of 2a was

aldehydes _ . formed. Using sodium methoxide as a base in 2-methoxy-
We have recently developed a solid-phase synthesis ofethanol resulted in-85% conversion, with 15% of amidine
amidines from resin-bound nitriles through amidoxirhée unreacted. When both ethyl cyanoacetate and sodium meth-

decided to explore their ability for further transformation into  4yige were added in a 20-fold excess only a trace of parent
2-alkyl- and 2-arylpyrimidines andt8pyrimidin-4-ones on amidine was observed after cleavage.

the solid phase. The support-bounc_i 4-hydroxybenzamidine These conditions were then applied to study condensa-
(1a)_ and 2-(4-_hydroxyphenyl)aceta_m!duﬁaq were prepared tions of resin-bound amidineka and 1b with a variety of

by f|r_st attaching 4-hydro_xybenzon|trlle and 4-hydroxybenzy| different 1,3-dielectophile%.The results are presented in
cyanide to the Wang resin (0-2.1 mmol/g, 106200 mesh; Table 2. Amidines were reacted with ethyl cyanoacetate,

ﬁ;;c;?o(r)r:wgezmi?téba)\lml\i/gf:irrf:su g%fg;&gﬁ”ﬁfhwﬁ rgrtct]frl ethyl acetoacetatgs{oxo ester), dimethyl methylmalonate
y Y y (B-diester), acetylacetaldehyde dimethylacefabo alde-

lamine; and these were reduced o the support-bound hyde), and acetylacetong-(liketone) to furnish structurall
amidineslaand1b with tin(ll) chloride (SnC}-2H,0). After yae), acety o y
diverse pyrimidines andr3-pyrimidin-4-ones. Products were

cleavage, the resin loadings of amidines were determined to . A . . .

be 0.86 mmol/g forla and 0.82 mmol/g forlb, and the generally obtained in high yield, and their purities were

puritiés of the released produ;:ts were 89% fi ’ nd 87% comparable to those of parent amidines. The notable excep-
tion was the reaction of support-bound 2-(4-hydroxyphenyl)-

from 1b. - ) i ’
. . . i, ., acetamidine 1b) with acetylacetone, which did not lead to
To establish the optimal reaction conditions for the solid- . Co L
. - . . the expected 2,4-dimethylpyrimidine derivative. Under the
phase conversion of amidines into pyrimidines, the conden- . . o -
above-described reaction conditions, most of the amidine
* To whom correspondence should be addressed. PhoB86-1-4769- remained unreacted. Though various reactions conditions
500. Fax: +386-1-4258-031. E-mail: jozko.cesar@ffa.uni-lj.si. were applied (prolonged reaction time, higher temperature,
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Table 2. Results of Condensation of Support-Bound 4-Hydroxybenzamidiaeand 2-(4-Hydroxyphenyl)acetamidingh)

with 1,3-Dielectrophilic Reagents
CH,

PO,

NH

o}
R
O\/o HN’u\l[ 2
— =
n NH; o N° Ry
2-4

5, n=0:1a
n=1:1b
Entry Reagent n R, R, Yield* (%) Purity’ (%)
2a o 0 NHz H 89 81
2 e~ 1 NH, H 82 77
3a o o 0 CH, H 91 81
3b 0o 1 CH; H 90 89
4a o o 0 OH CH; 91 86
H;|CO)H)J\OCH3
4b CH I OH CH; 85 84
5a o ocHs 0 H 89 85
b e oot 1 H 90 83
o » UCH3 0 CH, 81 71

aYield of isolated product purified by flash chromatography (silica gel; GH®leOH/ NH). Yields are relative to the resin-bound
amidines?P HPLC purity of crude product, determined with UV detector at 220 nm. HPLC was performed using a Eurogp?sd €
4.6 mm column at 0.8 mL/min flow rate. Phase A: 0.1% TFA igOHPhase B: 0.1% TFA in MeCN. Gradient-30% B over 25 min,

then 70% B for 5 min, and back from 70 to 5% B over 5 min.

milder base), complex mixtures of products and parent References and Notes

amidine were usually obtained (results not shown). How-
ever, poor reactivity of longer chain amidines wjikdike-
tones compared to other dielectrophiles has been docu-
mented’

In conclusion, we have demonstrated that support-bound
amidines can be efficiently transformed into pyrimidines
and 3H-pyrimidin-4-ones on the solid phase in the presence
of sodium methoxide as a base. The same reaction condi-
tions can be applied to yield structurally diverse pyrimi-
dine derivatives. With numerous different 1,3-dielectro-
philes available, we believe the method can be used for
generating diverse pyrimidine-containing libraries. Since
the resulting pyrimidines remain attached to the resin,
their different substitution patterns should allow their
further transformations on the solid-suppbvthich will be
studied.
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Use of free hydroxylamine and 2-methoxyethanol as a solvent
gave somewhat purer products than the use of hydroxylamine
hydrochloride and DIPEA in a mixture of THF and EtOH
described in original procedure.
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(6) Representative procedure for the preparation of 6-amino-2-
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in MeO(CH;,),OH (3 mL) and ethyl cyanoacetate (0.54 mL,
5.0 mmol) were added, and the mixture was stirred for 16 h
at 80°C. The mixture was then filtered, and the resin was
washed with MeO(Ch),OH (3 x 10 mL), HLO/MeO(CH.),-

OH 50/50 (3x 10 mL), DMF (3x 10 mL), MeOH (3x 10
mL), and CHCI; (3 x 10 mL). The product was cleaved
from the support by treatment with the 50:50 (v/v) mixture
of TFA and CHCI, (5 mL) for 1 h, followed by filtration
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and washing of the residual resin with TFA (2 mL) and
MeOH (3 mL). Solvents were evaporated from the filtrate,
and the product was dried in a vacuum in the presence of
solid NaOH at 60°C to afford 81 mg of crudea as the
trifluoracetate salt.
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