Permeable macrocyclic peptide Cyclin A/B RxL inhibitors: synthetic development, SAR and in vivo target validation
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programs aiming to develop Cyclin A RxL inhibitors relied
heavily on a key arginine-glutamic acid interaction for
potency. Attempts to remove this charged group were
made, but the more “small molecule like” approach
failed to achieve on-target cellular activity.

key lipophilic interactions. Additional tolerated N-methylations were also identified (C) Path to cell
active Cyclin A inhibitors. After improving lipophilic interaction on the phenylalanine, and biasing
the CF; toward a critical contact, an inhibitor with a sub-micromolar potency in in the NCI-H1048
cancer cell line was identified.

 The early SAR campaign relied on semi-automated solid phase peptide synthesis making use of commercially available building blocks.
Later in the SAR campaign our synthetic approach shifted to a blend of non-proteinogenic amino acid synthesis, SPPS, and late-stage
functionalization.

2-phenylalanine position

Figure 6. Identification of residues that modulated selectivity, cellular

J The phenylalanine and C-terminus capping group were identified as 2 key drivers of selectivity, cell potency, and physiochemical

O
o activity and physiochemical properties. i . fp Q- )33 )? properties.
X \\

(KO
H,N HN @) HN @) VO
o o Q T /@ Comp. 24 25 26 27 28 N& v& 5
o) HN™ o HN™ Q CF3 CF3

Ho, Me Ho, Me CF3

H S H H H = F \ \ \ \ . . . . . . . . o o
/Ser-Ala-Cys/N@)LN ' No, YNJM N Ao kP Fst\ \ X \ , FgcJ\ O A ° Y L N/ | N/—,G J This SAR campaign resulted in the discovery of peptide macrocycle Compound 38, A highly potent Cyclin A/B RxL inhibitor.
\ = o) = o) = o) = i HN]? RC \ N y
1, T 1T 0 - o o | o | |
HNINH HNINH '@ NQOL v& /© /© /© Comp. CyclinA* | CyclinE | NCI-H1048 = MDCK Ksol DNAUC / J Compound 38 was used for in vivo target validation of this novel mechanism in an animal xenograft tumor models via IP
i 2 | M) | | M)  E M) | (10 Ip** administration.
P27 RxL sequence (1) Published Cyclic inhibitor (2) O A © \( /JS Cso (UM) | 1G5 (1M) Cso (uM) | (10°cm/s) Clp
(orange, PDB: 1JSU)* Cyclin A IC5y: 10.2 uM : : \ 39 <0.020 2.57 0.096 - - - S . o - S . . . .
HN)OH Cyclacel (green, 1URC)S Comp. | Cyclin A* | CyclinE | NCI-H1048 | MDCK zz‘r’zgt:y”tsr::c ZeszzijChish‘éver;gT:gutlg 40 <0.020 0.60 <0.010 03 2238 | 039/42.8 O Selective inhibition of Cyclins offers a mechanistic mode of action distinct from inhibition of Cyclin dependent kinases. Given their
IC M IC M EC M 10'5cm/s . . 4. . . . . . . - . . .
HN - > (5)0;:5 ) 58 (1!;‘3 ) 500(2‘6 ) | ( - ) including the two positions shown in Fig. a1 0.026 038 <0.010 0.7 399 0.82/20.4 compelling characteristics we are progressing development of orally bioavailable macrocyclic Cyclin A/B RxL inhibitors to clinical trials.
N v . 25 0.254 0.97 0.091 0.65 properties including biochemical potency , o1 . References
JL T \Y v@A 26 0.033 0.47 0.038 0.9 and selectivity between different cyclins, 13 006 13 0.047 0-30 4.0 - 1. Chen et al. (1999) PNAS 96, 4325-4329 6. Bair et al (2004-04-22) US20040077549 A1l
Cl [lul t ilit _ _06-
Compound4 27 <0.020 0.22 <0.01 ; faeblue;ar T[)hoes.e:?ndarc])ilhep:fe;;:;?:sl Ia\I/IO\(;:Z Selectivity driving substituents at the N-terminus and the 2-position of the Phenylalanine g KMTInd?czal e(tza(‘)l-z:(jgof\) CaCnhcer st' 613&3107285 17012j ; gasianejo ei a:. 8882)066 ;2) USZ,(\)AOZMC?;,SSIZLA; 161720
N NH; Cyclin A 1C.,: 40 nM : : : : o hilhi : . Kelly et al. . Am. Chem. Soc. , — . Castanedo et al. , Bioorg. Med. Chem. Lett. —
Published Cyclic inhibitor (3) C' Geneynctg:;h Small M2|ecu|e 28 | 0091 2.69 0.508 0.20 | us to determine that dual cyclin A/B RxL were combined. This effort produced numerous potent Cyclin A/8 inhibitors with a range of 4 RusZo et al. (1996) Nature. 382, 325-331 9. Singh et al. (2024) bioRxiv. 2024?08.01.605889
cvelin A 1Co: 10 nM A * Cuclin B Activity was consictently <0.020 LM inhibition is required for optimal synthetic selectivity profiles and in vivo DMPK behaviors. * Cyclin B Activity was consistently <0.020 ' ' I P09 ek
y (Novai%s)fi Campaign y y y <0.020 pn ethality activity in E2F-driven cancers? UM. **Mouse, IV, 2 mg/kg. 5. Andrews et al. (2004) Org. Biomol. Chem. 2, 2735-2741

o .

.'.'.o
. L]

....

‘:----CIRCLE PHARMA 681 Gateway Blvd, South San Francisco, CA 94080 e www.circlepharma.com



	Slide 1

