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Statistics

hChymase_{t&#7 1

Diffraction Data

Space group P212121

Unit cell dimensions 56.75, 65, 08, 69.21
Wavelength(A) 1.54

Resolution range(A) 32.54-2.43

Unique no. of reflections 7842
Completeness (%) 77.6 (82.3)2

Rmerge® (%)

0.113 (0.401)?

Refinement Data

Resolution limits(A) 32.54-2.43
Rractor(%)° 255
Rfree (%)? 28.6
Deviations
Bond length(A) 0.007722
Bond Angle(°) 1.568681
Mean B factors®
Main chain atoms (A2) 41.044
Side chain atoms (A2 44.525
Water atoms (A2) 45.878
Ramachandran plot f(%) 93.3,5.8,0.9

°Reactor = ZHFobsl - |Fca|c||/Z|Fobs|.
9Riee is calculated in the

atoms.

respectively, of a Ramachandran plot

aThe values in parentheses are for the highest-resolution shells; 2.52-2.43 A
SRmerge = Zhii&illnii = <Ini>|/EnZilhi,i, Where Inqjiis the ith observation of the
reflection hkl and </nw> is the mean intensity of the reflection hkl.

same
the Fobs corresponds to the 5 % of reflections not used in the refinement.

®Mean B factor is the average value of thermal factors of all the main-chain

fPercentages of residues in the most favored, allowed, and disallowed regions,

manner  as Rractor, except that

anfeawme, 3, 4, 5BXU6

L&, 3. BnInsd kAR E RIS 2 5K
L T AR TR L 2. ka2 BLU3132 —
FUZIFABAY 2N FF —1-F 7 b —h
RUOEEESRA > R —)VFEARLD 4 TRZ2EL, LE
MeF9 TREELENETNAK L. (LEWIBIT
SR 2-TEFINLERHBEID § TREELAMKL .

{E&® 1 : 1H NMR (300 MHz, DMSO-D6) ppm 3.91 -
421 (m, 2 H), 6.61 - 6.79 (m, 3 H), 6.80 - 6.87 (m, 1 H),
7.08 - 7.17 (m, 1 H), 7.19 - 7.27 (m, 1 H), 7.27 - 740 (m,
3 H), 748 (d, J=84 Hz, 1 H), 7.56 - 7.70 (m, 2 H), 7.92
(d, J=7.5 Hz, | HD), 8.02 (d, J=7.9 Hz, 2 H), 13.35 (s, | H).

HRMS (FAB, Pos.) calcd for C25HI8N202: 379.1441.
Found: 379.1497 (M + H) +,

{t& W2 1THNMR (300 MHz, CHLOROFORM-D)
ppm 4.94 (d, J=16.5 Hz, 1 H), 5.03 (d, J=16.5 Hz, | H),
6.33 (d, J=3.3 Hz, 1 H), 6.55 - 6.65 (m, 1 H), 6.67 - 6.78
(m, 2 H), 6.84 (d, J=3.3 Hz, 1 H), 6.98 - 7.11 (m, 2 H),
712 -1720 (m, 2 H), 7.30 - 7.39 (m, 1 H), 7.39 - 7.53 (m,
2 H), 7.76 - 7.95 (m, 3 H). HRMS (FAB, Pos.) calcd for
C26HI8FNO2: 396.1394. Found: 396.1387 (M + H) +.

& & %3 : 1H NMR (300 MHz, CHLOROFORM-D)
ppm 2.32 (d, J=1.6 Hz, 3 H), 5.30 (d, J=17.9 Hz, 1 H), 5.39
(d, J=17.9 Hz, 1 H), 6.42 - 6.51 (m, 2 H), 6.84 (dd, J=10.2,



Kfle 2 Structure Based Drug Design (SBDD) #{E M U 7= Faxatic & 282 iR % B U 28+~ —EREA 0 Al

8.6 Hz, 1 H), 6.93 (d, J=2.7 Hz, | H), 7.17 - 743 (m, 5 H),
756 - 7.71 (m, 2 H), 7.92 - 7.98 (m, 1 H), 8.00 (d, J=8.6
Hz | H), 8.11 (d, J=84 Hz, 1 H). HRMS (FAB, Pos.)
caled for C2TH20FNOZ2: 410.1551. Found: 410.1545 (M +
H)+,

£t A& ¥4 1THNMR (300 MHz, CHLOROFORM-D)
ppm 5.54 (s, 2 H), 6.48 (d, J=3.3 Hz, 1 H), 6.83 (d, J=3.3
Hz, 1 H), 6.85 - 6.90 (m, 1 H), 6.92 - 7.00 (m, 1 H), 7.08 -
7.16 (m, 1 H), 7.35 - 745 (m, 2 H), 749 - 7.63 (m, 4 H),
778 (d, J=8.4 Hz, 1 H), 8.26 (dd, J=7.1, 2.2 Hz, 1 H).
HRMS (FAB, Pos.) caled for C23HI6FN302: 386.1299.
Found: 386.1294 (M + H)+,

A& %5 1THNMR (300 MHz, CHLOROFORM-D)
ppm 2.79 (s, 3 H), 3.62 (s, 3 H), 4.62 - 485 (m, 2 H),
6.26 (s, 1 H), 6.86 - 6.97 (m, 2 H), 7.16 - 7.22 (m, 2 H),
7.34 - 756 (m, 4 H), 7.69 - 7.79 (m, 1 H), 7.89 - 8.00 (m,
1 H), 8.28 - 8.37 (m, 1 H). HRMS (FAB, Pos.) caled for
C25H21N302: 396.1707. Found: 396.1699 (M + H) -+,

£ A ¥ 6: 1TH NMR (300 MHz, CHLOROFORM-D)
ppm 246 - 259 (m, 4 H), 2.68 (s, 3 H), 2.79 (t, J=6.1 Hz,
2 H), 3.60 - 3.72 (m, 4 H), 4.11 (t, J=6.1 Hz, 2 H), 4.52 (s,

(89) 89

2 H), 6.40 (s, 1 H), 6.74 - 6.87 (m, 2 H), 7.03 - 7.15 (m, 2
H), 7.22 - 751 (m, 4 H), 7.71 - 7.90 (m, 4 H), 8.17 (d, J=
8.8 Hz, 1 H). HRMS (FAB, Pos.) calcd for C34H32N403:
545.2547. Found: 545.2536 (M + H) +,
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Development of novel chymase inhibitors through drug design based
on Structure Based Drug Design (SBDD) for overcoming animal species
differences
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Chymase exhibits a wide range of peptide cleavage activities and is involved in
various functions. On the other hand, there are differences in the amino acid sequence of
chymase from animal species. The discovery of inhibitors with comparable chymase
inhibitory activity in various animal species, including humans, is desirable to explore
diseases to which chymase inhibitors are applicable in various animal models. However,
most of the known chymase inhibitors have animal species differences in the inhibitory
activity. The aim of this research is to discover a small molecule compound that exhibits
chymase inhibitory activity without animal species differences and to use it to evaluate the
effects of the novel chymase inhibitor on aortic aneurysms. The hit compound 1 was found
through the high throughput screen for human chymase inhibitory activity. The
development of chemical synthesis from compound 1 was carried out with the approach
utilizing visualization of the three-dimensional protein structure by Xray crystallography
of human chymase and homology model of mouse chymase which has a low homology in
amino acid sequence to human chymase. Consequently, we have discovered compound 6
that potently and equivalently inhibits chymase among various animals, including humans.
In an elastase-induced hamster aortic aneurysm model, compound 6 suppressed chymase
activity in aortic aneurysm tissue and significantly reduced the augmentation of abdominal
aortic aneurysms. Compound 6 is the chymase inhibitor with little animal species
differences and may be useful tool compound for the exploratory research of disease to
which chymase inhibitors are applicable.



