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Combinatorial Libraries Based on a Novel and Readily Accessible “Centroid” Scaffold
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Combinatorial libraries have proven a highly useful tool in the drug discovery process.! Many libraries
have been constructed around novel core moieties which aliow varied presentation of sets of potential binding
groups.” We were especially interested in a practical “centroid” core which would allow presentation of three
independent sets of building blocks in a centro-symmetric fashion. To avoid possible interaction between the
three functional groups on the core, we selected a 1,3,5-trisubstituted benzene core as embodied in 1. This
Letter discusses facile preparation and use of this moiety for construction of combinatorial libraries.

Acid 2 is commercially available,’ and convenient large-scale preparation has been described.* We
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incorporates SASRIN® resin for facile release of ligand with dilute TFA, a C-terminal Trp moiety to ensure
ready UV detection of all cleaved ligands, and an N-terminal Ile moiety as a challenging nucleophile
(hindered, not strongly basic). Attachment of 1 to resin 4 with HBTU/HOBt’ efficiently provided 5, as
evidenced by clean product 6 (see Figure 1%) obtained after cleavage from the resin with CH2Cl2-TFA-H20
99:1:0.05. The absence of other products attests to the low reactivity of the aromatic amino-group, since 3
equivalents of 1 were employed in the acylation reaction. For further acylation of 5, we selected Boc-valine as
a challenging acylating agent. While this acylation could not be achieved under typical carbodiimide
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conditions, clean conversion to the amide 6 was accomplished with the more reactive agent PyBroP.’
Cleavage from the resin furnished cleanly product 8 (see Figure 2).
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Figure 1. Crude compound 6. Figure 2. Crude compound 8.

For preparation of a triply-variable library, we elected to use 2-chlorotrityl resin instead of SASRIN
resin, since yields ranged from 80-90% with the former and 40-60% with the latter, based on stated capacity of
the resin. We attached 1 to different aminoacyl chlorotrityl resins' to give elaborated resins, one example of
Phe-resin 9. We then acylated the resin with an acid chloride. In our initial set, we employed five

with piperidine/DMF to give amines 11. These amines were then acyl
chlorides (a portion of set shown) to furnish the fully acylated materials 12. Cleavage from the resin then
afforded library compounds 13."" HPLC purity was gencrally >97%. When the carboxylic acid, but not the

acid chloride was available, PyBroP coupling”? (two cycles) was conducted. Purity was generally >95%,

always >90%.
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In certain trial examples where the aroyl group in 11 was strongly deactivating, such as 3,5-
bis(trifluoromethyl)benzoyl, product purity was not high. In these cases, unacylated amine was present, since
the second acylation to 12 was difficult to force to completion. This problem was resolved by introduction of

the non-deactivating acyl group first, then deactivating aroyl group. This sequence ensured complete reaction
in the acylation steps.

As aminoacyl components for these “centroid” libraries we have employed all of the natural
aminoacids, with reactive side-chains protecied in TFA-labile form. A set of non-natural aminoacids has also

been demonstrated. The products are not limited to carboxylic acids, since we have demonstrated the removal
of the C-terminal acid from the resin in the form of an amide" or ester.™ In conjunction with several non-acid
modes of attachment to resin, very broad libraries are accessible by this methodology.

In summary, the “centroid” core unit 1 was prepared readily on large scale. By sequential attachments
at the three tunctional groups, extensive triple-variable combinatorial libraries were constructed efficiently and
in high purity.
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Preparation of 1: To an N2-degassed solution of Na2CO3 (14.6 g, 138mmol) in water (160 mL) was added
nitro-acid 2 (10.0 g 55mmol) in dioxane (130 mL). The mixture was cooled to 5°C, and Fmoc-chloride
(14.2 g, 55mmol) in dioxane (90 mL) was added dropwise over 15min. The mixture was stirred in the
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filtrate was concentrated to 160 g allowed to cool, filtered and washed with water. The two SQ;E-‘({S \a.:er;
combined, stirred with water (75 mL) for 30min., filtered and washed. The procedure was repeated with

ether (100 mL), then the solid partitioned between 250 mL each EtOAc and 1N HCIL. The EtOAc was
washed with brine, dried over MeSO4 and concentrated. Drying at 0.1mm left 18 Q of 3a vellow
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solid, m.p. 249-52°C, single component HPLC.
In a one- lmcr Parr bottle were placcd 5% Pd/C (1 5 g), CH2Cl2 (225 mL) MeOH (175 mL) Fmoc-acid 3
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then filtered. The filtrate was concentrated and the residue treated with EtOAc (100 mL) and MeOH (4
mL). Filtration and drying left 8.7 g powder. The initial catalyst-containing solid was treated withMeOH
(300 mL) and CH2Cl2 (50 mL) Concentration left a solid which was treated with EtOAc-MeOH as above
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MeOH, and HPLC gives a single peak.
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equiv.), 0.5M HBTU/HOBt in DMF (3 equiv.) and DIPEA (12 equiv.) for 1.5 h,, followed by DMF and
CH2Cl2 washes, 5x20ml each.. All agitation was achieved by nitrogen sparge through a fritted plate.
Resin (0.10g) was then treated with aroy! chloride (10 equiv.) and DIPEA (20equiv.)in CH2Clz for 1.5 h,
followed by DMF and CH2Cl2 washes, 3x10ml each. The Fmoc group was removed by two 15 min.
treatments with 20% piperidine/DMF. The second acylation with acyl chloride was conducted under the

same conditions as the first. If this reaction was not complete (HPLC), the procedure was repeated.
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combined filtrates concentrated in vacuo.
PyBroP (10 equiv.), RCOOH (10 equiv.), DIPEA (20 equiv.), CH2Clz2, 18h. shaking.
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