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Abstract. A series of substituted 1,3,5-triazines (represented by 2) were synthesized and evaluated for
their cholesteryl ester transfer protein (CETP) inhibitory activities. Among the most potent compounds were
those with R = benzyl (IC,; = 9 uM) and R = [(2-naphthalenyl)methyl] (IC,, = 5 uM).
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Plasma lipoprotein profiles play an important role in the development of atherosclerosis, a major cause
for cardiovascular mortality. Proper maintenance of the “good” HDL level and reduction of the “bad” LDL
level has been a major goal in treating cardiovascular diseases. Many therapeutic approaches have been
undertaken toward this goal.' Cholesteryl ester transfer protein (CETP),” a hydrophobic glycoprotein with a
molecular weight of 74 kDa, transfers cholesteryl ester (CE) from HDL to LDL and in return transfers
triglyceride (TG) back to HDL. The net result is a reduction of the beneficial HDL concentration and an
increase in the detrimental LDL concentration.’ Therefore, inhibition of CETP presented a potential therapeutic
approach for treating atherosclerosis.

We, and others, have recently described several CETP inhibitors.”® Here we disclose a new class of
CETP inhibitors, namely, the 2,4,6-trisubstituted 1,3,5-triazine derivatives represented by structure 2. Our
initial lead structure (2a)’ was discovered by random screening. In the subsequent SAR development we
replaced the hydrazone group in 2a with a variety of isosteric substituents (vide infra). The resulting triazine
compounds display a range of in vitro CETP inhibitory activities with the most potent ones having low pM
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Compounds represented by structure 2 were prepared from the key intermediates 1a or 1b (Scheme
1).” The disubstituted triazine derivative 2b was obtained by chemoselective hydrogenolysis of 1a with HI and
PL® followed by TFA treatment. The displacement of the chlorine atom of la,b by oxygen and nitrogen
nucleophiles went as described in the literature.” For the introduction of carbon nucleophiles, we found that
palladium-mediated cross coupling reactions of organozinc and organotin reagents to triazinyl chloride 1b
gave the carbon-substituted products (3m-s) efficiently and in good yields (3m, 73%; 3n, 51%; 3o, 83%; 3p,
40%; 3q, 84%; 3r, 90%; and 3s, 81%).>'® To our knowledge, these are the first examples of Pd-mediated
cross coupling reactions of organozinc and organotin reagents to triazinyl chloride.”” In the absence of
Pd(PPh,),, tributylphenyltin does not react with 1b and p-chlorobenzylzinc bromide'? react partially with 1b to
form 3r (52% conversion by HPLC) under the same reaction conditions.

R C 3m-s (P = Boc)
N 2m-s(P=H)

Scheme 1. (a) HI, P1,, 1t, 42%; (b) TFA, 75 °C; (c) ROH, NaOH; (d) NHRR’, K,CO,, n-BuOH, reflux;
(e) TFA, 0 °C to rt; (f) RSnBu, or RZnBr, Pd(PPh,),.



Substituted 1,3,5-triazines

The CETP inhibitory activities of these compounds were measured using an in vitro Scintillation

Proximity Assay (SPA).‘ The results are listed in Table 1. Clearly, the hydrazone group in 2a can be replaced

by several groups to give the same activities. There is a size requirement for activity at this hydrazone
substitution site: the H and OH substituted compounds (2b and 2d) showed little inhibition at 50 pM,
whereas increasing size resulted in increasing inhibition (2d—2e—2f). For nitrogen substituted compounds,

secondary amine substituted compounds (2k and 2l) gave more potent inhibitors than primary amine

substituted compounds (2g—2j). Most carbon substituted compounds displayed low pyM CETP inhibitory

activities except the small vinyl group substituted compound (2n).

In conclusion, a new class of 1,3,5-triazine derived CETP inhibitors was discovered by random
screening and SAR development. These compounds exhibit low WM inhibition of CETP in vitro and may
have potential use in treating cardiovascular diseases caused by low HDL levels.
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Table 1.
iog
HNT™Y (N
N\fN
R 2a-s
Entry R IC,, % Inhibition Entry R IC,, % Inhibition
wM) (@ 50pM) uM) (@ 50 uM)
2a NHN=CHPh 10 2k M°”\/\© 6
2b H 14 2 r(:@ 5
2c Cl 37 2m Ph 11
2d OH 11 2n -CH=CH; - 48
2e OBun 57 20 —C=C—Ph 12
2f OCH,CH,Ph 66 2p Bun 11
2 NHCH,CH,Ph 45 2q -CH2-Ph 9
2h NHCH,Ph 52 2r -CHZQ_C. 9
HN OH
2i \/\@ 16 2s ~CH, O 5
-
2j ”NV\QOH 21
OH
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