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Pyrimidine is found widely as a core structure in a large  4-tertbutylphenyl
variety of compounds that exhibit important biological  3-thiophenyl
activity.! It is convenient to synthesize substituted pyrim-
idines by reaction of amidines or guanidine withf-
unsaturated ketones;diketones3-alkoxy- andg-aminovi- Table 2. Library of 2,4,5-Substituted Pyrimidines and Its
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helping to speed up drug discovery. Recently, Nie et al. have substituent ;o4 ?nEhl.‘brtﬁ)?]Z substituenfe ?nEh'i‘t;i?tft,%z
reported a new method for the preparation of a 2,4,6- compd R R, % % compd R R, % %
substituted pyrimidines library using a microwave-assisted af a f 46 12 c ¢ i 46 15
reaction of 2-hydroxychalcones with amidines or guanidie. a2 o ‘5‘2 ig glk ¢ 1 ‘5% g
To the best of our knowledge, no method was exploredto 5 5 | 59 19 df d f 46 35
generate the 2,4,5-substitued pyrimidines for combinatorial aj a | 49 20 dg d g 40 10
synthesis. Here, we report (1) a combinatorial synthesis of gr 2 fk g f‘é gih g' |h gg %
a 2,4,5-substituted pyrimidine library using a sequential three- g g 45 14 d d | 46 16
component, one-pot reaction and (2) its antitumor activities. bh b h 44 24 dk d k 43 14

Chromone as a 1,3-diketone equivalent can be condensed Pi g .i ig fg gf e f pho !
with amidine to formo-hydroxyphenyl pyrimidin€. Since ka b Jk 55 7 eﬁ e ﬁ 44 2
substitution of pyrimidine at the 4-position will block Suzuki ~ c¢f ¢ f 61 17 ei e i 46 7
coupling of a 5-iodo-4-substituted pyrimidine, we thus ¢ ¢ 9 51 26 g e | 4 6

. . . c h 52 0 ek e k 42 2

designed a one-pot process to form 2,4,5-substitued pyrim
idines by Suzuki couplirfithat applies diversified commer-
cial available boronic acids to the chromone core, followed Scheme 2.Large-Scale Synthesis of Compouak
by condensation with a variety of amidines (Scheme 1).

According to our reported methdda mixture of iodo- ove
chromone (1.2 mmol) and aryl boronic acids (1.1 equiv) in 1, g 2’“;';{;;3(?;’3"’0 i 15eq)J\NH
the presence of 2% Pd(Pfhand 2.0 equiv KCOzin 5 mL @ﬁoj/ ' OO O . searcooms OH N /N
THF—H,0 (4:1) was refluxed overnight and then split into B(OH), 50-60°C, 8h 50-60°C,10h

six portions, to which was added 1.5 equiv of amidifiek

(0.3 mmol) and 1,8-diazabicyclo[5.4.0]lundec-7-ene (DBU,
0.3 mmol or 0.6 mmol) for each portion. The mixture was
stirred at 56-60 °C for about 10 h, and the corresponding
products were obtained by flash chromatography. Using five
boronic acids and six amidines (Table 1), we successfully
synthesized a small quantity of a pyrimidine library including
30 diversified compounds. The electronic variations on both
the aryl group of the boronic acid and the substitution of
amidine gave the desired product in moderate to good yield
(Table 2).

The compounds were assayed for the inhibition of human
hepatocellular carcinoma cell line BEL-7402 (Table 2). Two
compoundsak anddh, exhibited a high degree of inhibition,
more than 80% against BEL-7402 cell growth at 419,
with an 1Gso value of 1.02 and 5.08M, respectively.

In the process of preparation of a large amourdlqfwe
tested Felpin’s reported methédhich applied catalytic 10%
Pd/C as an inexpensive catalyst for Suzuki coupling in
aqueous acetonitrile, followed by condensation with aceta-
midine in DMF separately. The compouall was obtained
in 77% vyield over two steps. (Scheme 2).
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Table 3. Derivative ofak anddh and Inhibition (%) of
BEL-7402 Cell Growth at 1M Concentration

substituent
compd R R, Rs; yield% BEL—7402 inhibition %
lak OMe a k 50 10
2ak Cl a k 46 43
3ak NO, a k 35 7
4ak CHs a k 44 25
1dh OMe d h 45 10
2dh Cl d h 42 10
3dh NO, d h 33 7
4dh CH; d h 55 8

anddh using different substituted iodochromones. However,
all these substituents, including OMe, CI, @nd CH, at
the para position of OH resulted in less inhibition against
the growth of BEL-7402 cells (Table 3) than did compounds
ak anddh. It indicates that substitution at that position is
unfavorable to improve the activity.

In conclusion, we developed an efficient method to
generate a diversified pyrimidine library via a sequential one-
pot reaction of iodochromone, arylboronic acid, and amidine
by Suzuki coupling and condensation. Through biological
activity screening, we have obtained two novel compounds,
ak anddh, which exhibited potent inhibition against BEL-
7402 cells, with an Ig value of 1.02uM and 5.08uM,
respectively. Additional research on the mechanisms and
SARs of these compounds is in progress in our group.
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