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results indicate that the pyrrole compounds of the present invention have a significant inhibitory effect on the ac-
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ment of related diseases having a pathological feature of IDO1-mediated kynurenine metabolic pathway,

such diseases comprising cancer, viral infections, neurodegencrative diseases, cataracts, organ transplant rejection,
depression, autoimmune diseases, etc.
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THFRAIE, B 1B NE 1A FIKEHRa T4 R,

Rl

K 2 A A E % B16F1 2 & 208 /N AR A KB sz, Hor, & 2A N4 &49 2 %1 B16F1
O R AR e, B 2B AL E YD 2 X B16F1 B 258 FE I8 B v ) 5

&l 3 AR K BRAE IR CT26 45 B e BALB/c /)N BRAZ AR A K B 5200 ;
& 4 D9 I BRA S WX G5 5 Gt SRR R 46 B AR AELYRE AN 2 A 71
] 5 A K AL &% PANO2 Ji R /1N BR RS AR A= K 1 5
Kl 6 A KW EYIEARNRE FA IDOL G 52, 9. B 6A 7y Epacadostat (£ ANARE
%7 IDO1 JEYERI g2, K 6B A& 26 7E AR T4 IDO1 iEPERI s, K 6C A& 39 1EAFH
U5 R A IDOT 35 P FRI 2
BAR SN 75 2

N A S T A BB SR T =R — 20 U

AN SMEL: 5256 AT TR B R AR 205 ) 1 B ) AT B AL 22 4l Bl 20 #4077 i

{X#%: 'HNMR i Bruker AV-300 5§ 400MHz BY R REFLHRAL I &, KRS HEE () {HUL Hz NHAL,
TMS AWFR. B T 28 8 BiEE LCMS-2020 B € . 2 BTl Sl =G IR A 7 A
7= HG/T2354-92 # GF254 3 Z E iR . ZF7 B = 24N B 254 nm 2.

SEHER 12 1-(3-(3-(4-H AR IRIL)-4-(( L) DR 2 8- 1H-ME g -2- R il (1D BIE R

1]

h*

e

Lll

=7

]
1A 1B 1C 1 ©

(1) 2-hHZ:-4-JR-NN-(ZFE)A KL (1A IERK
W 2-F-5-1RAEZE K (3 g, 13.6 mmol)  N-Z M 2% (2.61 g, 20.5 mmol) A1 N,N-— 7 RN AL 4% (3.53
g, 273 mmol) NI NN-—HE " Fifz (50 mL) H, 80°CHuff 4 /My, LM LHEEAEL (100 mLx3)
FEEMTaifk, B lE Ak 4.03 g, EE 90.4%. 'H NMR (300 MHz, Chloroform-d) é (ppm) 7.75 (t, J=2.1 Hz,
1H), 7.49 (dt,J=8.8,2.1 Hz, 1H), 7.08 (dd, /= 8.8, 1.7 Hz, 1H), 3.13 (m, 2H), 3.00-2.85 (m, 1H), 1.75 (d, J =
15.0 Hz, 3H), 1.63-1.55 (m, 1H), 1.47-1.01 (m, 6H), 0.95 (td, J = 7.1, 1.7 Hz, 3H); MS (EI) m/z 325.1 [M-H]".
(2) 1-B-THHRE-4-((ZF3)I O RF ) K E)-1H-IER2-F R F E: (AB) fRIE K
1A (3g,92mmol) . MEAE-2-FHEZH S (1.15 2, 9.2 mmol) . AL NV4H] (3.49 g, 18.4 mmol) .
RIS (597 ¢, 18.4 mmol) 1 L-iZE (2.12 ¢, 18.4 mmol) JIA\ DMF (50 mL) ', &S 1%4" 80°C
NHPE 12 /N, 2R ZBEREE (100 mLx3) , HZEHralifh, SEaiEis 152, WE 44.6%. 'HNMR
(300 MHz, DMSO-dy) d (ppm) 7.76 (d, J=2.5 Hz, 1H), 7.57-7.37 (m, 2H), 7.30 (t, J = 2.2 Hz, 1H), 7.05 (dd.
J=39.1.88 Hz, 1H), 6.33 (dd,J=3.9, 2.7 Hz, 1H), 3.65 (s, 3H), 3.15 (q,J = 7.0 Hz, 2H), 2.95 (i, J = 11.7,

—

—
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2.7 Hz, 1H), 1.84-1.63 (m, 4H), 1.55 (d,J =113 Hz, 1H), 1.37 (td, J = 14.6, 13.7. 6.8 Hz, 2H), 1.28-1.01 (m,
3H), 0.91 (t,J = 7.0 Hz, 3H): MS (EI) m/z 370.5 [M-H]".

(3) 1-(3-F FE-4-((L.35)FF
% 1B (1.52 g, 4.09 mmol) .

LEEH,

BARS
(4> 1-(3-(3-(4-H

¥ 1C(1.54 g, 3.92 mmoD) ¥4
FORLIZRE 4 /N, W FETA, A,

R

— ;%

T I ) A A2 )- 1 H-EE P& -2 - FH % HR g
Pk (1.33 g,20.46 mmol) MEAMEE (1.31 g, 20.46 mmol) HIIA 20 mL

(1C) W& K

T Ie/K DY R (20 mLD A, JOARTH
ATt 1

H 7K 3¢

&

TSN 4 N, LR CBRAR R, R IR, TR
TR FOR L) -4-(( L 2R 23R L) 28 3)-1 H - -2 -H

2 R

1K 134 g,
(1) WIE R

=P (0.53 2, 3.92 mmol),
S AR 1.32 g, WK 63.7%. 'HNMR (300 MHz, DMSO-dj)

& (ppm) 9.50 (s, 1H). 8.6 (s, 1H), 8.17 (d, J = 2.4 Hz, 1H), 7.36 (d, J = 8.1 Hz, 2H). 7.30-7.17 (m, 2H),
7.14-7.00 (m, 3H). 6.88 (dd, J = 8.6, 2.6 Hz, 1H), 6.30 (t, J = 3.2 Hz, 1H), 3.61 (s, 3H). 3.05 (q. J = 7.0 Hz
2H), 2.77 (s, 1H), 2.24 (s, 3H), 1.96 (d.J = 14.6 Hz, 2H), 1.71 (s, 2H), 1.55 (d.J = 11.9 Hz, 1H), 1.18 (s, 5H),
0.87 (t,J = 6.8 Hz, 3H): MS (EI) m/z 473.2 [M-HJ".

SEJie ) 2

1-(3-(3-(4-H

7

B, ORI, MR (IMD 1

pH §. 3~4, ZE?ZHE%HR) *f;%*ﬁéiﬂfku
'H NMR (300 MHz, Chloroform-d) é (ppm) 8.51 (s, 1H), 8.26 (d,J = 2.4 Hz, 1H), 7.28 (s, 1H), 7.21 (d, J =

R FHEVIREE)-4-(h O 2R (2R )= 55 2k )- 1 H-MiE g -2-
B 1 (1.32¢g,2.78 mmol) FIEAAE (0.56¢g, 13.92 mmol) HIA 20 mL ZFEH,
3 H &

L (2) &K
65°C Mo HE: 8 /D

—

A 0.68 g, W 53.1%.

2.0 Hz, 3H), 7.16 (dt, J = 3.9, 2.0 Hz, 1H), 7.12-6.99 (m, 3H), 6.91 (dd, J= 8.4, 2.4 Hz, 1H), 6.27 (dd, J = 3.9,
2.6 Hz, 1H), 2.91-2.8 (m, 2H), 2.55 (s, 1H), 2.37 (s, 3H), 1.59 (d,J = 9.7 Hz, 5H). 1.07 (t, J = 12.9 Hz, 5H),
0.77 (t,.J = 6.9 Hz, 3H): MS (EI) m/z 459.3 [M-HJ"

SEJE ) 3

Il IR

Fpu|

—A%u |

FEAEL,

1-(3-(3-(4-F
2 (1 g, 1.96 mmol) ¥&T
ey N

Zh

o

T4

feeh,

SRR IR )-4-(( 2253 AR 2 Ak ) e Ak )-1 H- ML g -2- H
=15 mL /K &
L I 15 mL Jo/K —&H
a4k,

% (3) HIE R

UKIAED, N 2 mL EEER, =R~ MR,
FEURfR, UKIBHD, N 3 mL &K, IR MN 5 /M,
B EE 0.5 g, WE 50.1%. 'HNMR (300 MHz, Chloroform-d) ¢ (ppm)

8.58 (d,J=2.1 Hz, 1H), 7.80 (dd, J = 7.4, 1.5 Hz), 7.80 (s, 1H), 7.28 (s, 1H), 7.22 (dd, J = 7.6, 2.3 Hz, 3H),
7.09 (dd, J=7.5. 1.5 Hz 1H), 6.96 (dd.J = 7.5, 1.3 Hz. 2H). 6.81 (d, J= 7.5 Hz, 1H), 6.76 (s, 2H), 6.64 (t, J =
7.5 Hz, 1H), 3.29 (q. J = 8.0 Hz, 2H), 2.33 (d, J = 1.2 Hz, 3H). 1.79-1.67 (m, 4H), 1.60 (t, J = 5.6 Hz, 2H),
1.45-1.29 (m, 4H), 1.18 (t.J = 8.0 Hz, 3H): MS (EI) m/z 458.3 [M-HJ .

S 4
¥ 3 (0.4 ¢, 0.87 mmol) AT 10 mL —&H
1 s MR AN VKK A,

1-(2-(( 2551

IPANE

R HE)-5-(2-FUE -1 H-E g -1 R 5E)-3-(4-H

ISiar

JIA 3 mL =5

CAMEKE R (AMD Tl pH{EZE 9, —FH
HAK 0.2 g, WE 52.0%. 'HNMR (300 MHz, Chloroform-d)  (ppm) 8.53 (s, 1H), 8.45 (d, J=2.6 Hz, 1H),

HARFHK (4) BIE R
A, 65°CI . 8 /M. R 4],

fFHt

7.28 (s, 3H), 7.23-7.12 (m, 3H), 7.10 (dd, J = 8.4, 2.6 Hz, 1H). 6.99 (dd, J = 4.0, 1.6 Hz, 1H), 6.33 (t, J = 33
Hz, 2H), 2.88 (q..J = 7.1 Hz, 2H), 2.56 (t,J = 10.8 Hz, 1H), 2.39 (s, 3H), 1.27 (d. J = 2.9 Hz, 4H), 1.16-0.99
(m, 3H), 0.90 (t,.J = 8.8 Hz, 3H), 0.80 (t, ./ = 7.0 Hz, 3H): MS (EI) m/z 440.3 [M-H] .

——

S sL e s 1 AsE s 2 AR ERYE, SilS A A

i | ESI-MS
- HNMR (300 MHz, DMSO-d,) 6 (ppm) _
=l [M-H]
5 | (Chloroform-d)7.73 (dd, J = 5.7, 3.3 Hz, 1H), 7.54 (dd, J = 5.7, 3.3 Hz, 1H), 7.40-6.89 (m, | 479
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7H). 6.28 (dd,.J = 3.9, 2.6 Hz, 1H), 2.66 (s, 1H), 1.56-1.39 (m, 3H), 0.93 (m, 10H).

8.14 (s, 1H), 8.00 (s, 1H), 7.62 (d, J = 8.5 Hz, 1H), 7.52 (t, J = 8.0 Hz, 1H), 7.30 (t, J = 83
Hz, 2H), 7.17 (s, 1H), 6.95 (dd, J = 14.3, 6.0 Hz, 2H), 6.27 (t,J = 3.1 Hz, 1H), 3.06 (q. J =
7.1 Hz, 2H), 2.77 (s, 1H), 1.97 (d, J = 12.0 Hz, 2H), 1.70 (s, 2H). 1.55 (d,J = 12.2 Hz, 1H),
1.18 (t.J=10.0 Hz, 5H), 0.87 (t../ = 7.1 Hz, 3H).

513

(400MHz) 10.17 (s, 1H), 8.77 (s, 1H), 8.14 (d, J = 2.5 Hz, 1H), 8.08 (d, J = 2.5 Hz, 1H),
769 (dd,J = 8.8, 2.5 Hz, 1H), 7.62 (d,J = 8.8 Hz, 1H), 7.33-7.22 (m, 1H), 7.16 (d. J = 2.4
Hz, 1H), 7.00-6.88 (m, 2H). 3.07 (q./ = 7.1 Hz, 2H). 2.77 (s, 1H), 1.95 (s, 2H), 1.70 (s, 2H),
1.28-1.11 (m, 6H), 0.86 (t.J = 6.9 Hz, 3H).

347

(400MHz) 9.98 (d,.J=10.3 Hz, 1H)., 8.71(s,1H), 8.14 (d,J=10.3 Hz, 1H), 7.91 (d. J=11.8
Hz, 1H), 7.52 (d.J = 8.9 Hz, 1H), 7.30 (m, 2H), 7.15 (s, 1H), 7.05-6.88 (m, 2H). 6.27 (s,
1H), 3.05 (q. J = 7.5 Hz, 2H), 2.77 (s, 1H), 1.98-1.89 (m, 2H), 1.70 (s, 2H), 1.23-1.00 (m,
6H), 0.86 (t.J = 7.6 Hz, 3H).

313

9.33 (s, 1H), 7.85 (s, 2H). 7.30-6.59 (m, 8H), 6.11 (s, 1H), 2.10 (s, 3H), 1.55 (s, 2H), 0.74
(d.J = 6.6 Hz, 12H).

461

10

9.59 (s, 1H), 8.07-7.93 (m, 2H), 7.53-7.41 (m, 2H), 7.27 (d, J = 8.5 Hz, 1H), 7.19-7.06 (m,
3H), 7.00-6.86 (m, 2H). 6.25 (dd, J = 3.8, 2.6 Hz, 1H), 2.72 (d, J = 6.9 Hz, 4H), 1.69 (m,
2H). 0.88 (d,.J = 6.6 Hz, 12H),

463

11

10.08 (s, 1H), 8.14 (s, 1H), 7.95 (d, J = 2.5 Hz, 1H), 7.59-7.49 (m, 2H), 7.36-7.20 (m, 3H),
6.99-6.86 (m, 2H), 6.25 (dd, J = 3.9, 2.7 Hz, 1H). 2.75 (d, J = 6.8 Hz, 4H), 1.72 (m, 2H),
0.87 (d,.J = 6.6 Hz, 12H).

481

12

9.86 (s, 1H), 8.00 (s, 1H), 7.83 (s, 1H), 7.53 (d, J = 9.1 Hz, 3H). 7.15 (d, J = 8.6 Hz, 1H),
7.02 (s, 1H), 6.82 (s, 2H), 6.12 (s, 1H), 2.60 (d, J = 6.7 Hz, 4H), 1.56 (s, 2H). 1.19-0.39 (m,
12H).

313

13

(400 MHz) 9.39 (s, 1H), 8.20 (s, 1H), 7.91 (d. J = 9.1 Hz, 2H), 7.34-7.21 (m, 2H), 7.13 (s,
1H), 7.04 (d,J = 9.0 Hz, 1H), 6.99-6.88 (m, 2H). 6.25 (s, 1H), 2.73 (d,J = 7.6 Hz, 4H), 1.72
(m, 2H). 0.87 (d..J = 7.1 Hz, 12H).

483

14

12.06 (s, 1H), 9.55 (s, 1H), 8.27 (s, 1H), 8.02 (t,/=9.0 Hz, 1H), 7.88 (d, /= 2.4 Hz, 1H),
745 (dd, J=11.1, 2.1 Hz, 1H), 7.21 (t, / = 8.6 Hz, 2H), 7.15-7.07 (m, 1H), 6.94-6.90 (m,
2H), 6.23 (t,J=3.0 Hz, 1H), 2.73 (d, J = 6.6 Hz, 4H), 1.75-1.66 (m, 2H), 0.85 (d, J = 6.6
Hz, 12H).

499

15

10.03 (s, 1H), 8.13 (s, 1H), 8.06 (s, 1H), 7.99 (d, J=12.2 Hz, 2H), 7.71 (d, /= 9.0 Hz, 1H),
7.62 (d,J =89 Hz 1H), 730 (d, /= 8.4 Hz, 1H), 7.15 (s, 1H), 6.96 (s, 2H), 6.25 (s, 1H),
2.73(d,J=6.7Hz,4H), 1.70 (d, /=139 Hz, 2H), 1.09 (t, /= 7.0 Hz, 4H), 0.88 (d, J = 6.3
Hz, 8H).

313

16

12.08 (s, 1H), 9.88 (s, 1H), 8.09 (s, 1H), 7.96 (d, J = 2.5 Hz, 1H), 7.90 (d, J = 2.5 Hz, 1H),
753 (d,J=8.8 Hz, 1H), 7.34 (dd. J=8.9. 2.5 Hz, 1H). 7.29 (d, J = 8.5 Hz, 1H), 7.15 (t, J =
2.4 Hz, 1H), 6.99-6.92 (m, 2H), 6.28-6.23 (m, 1H), 2.73 (d. J = 6.8 Hz, 4H), 1.69 (dt, J =
13.2. 6.8 Hz, 2H). 0.88 (d,.J = 6.5 Hz, 12H).

349

17

8.64 (s, 1H), 8.13 (s, 1H), 8.06 (s, 1H), 7.88 (d, J = 8.1 Hz, 2H), 7.72 (d. J = 9.1 Hz, 1H),
763 (d,J = 8.9 Hz, 1H), 7.47 (s, 1H), 730 (d, J = 8.7 Hz, 1H), 2.74 (d, J = 6.8 Hz, 4H),
1.77-1.64 (m, 2H), 0.89 (d,J = 6.5 Hz, 12H).

315
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821 (s, 1H), 7.96 (d,J = 2.5 Hz, 1H), 7.34 (d, J = 8.5 Hz, 1H), 7.14 (s, 1H), 7.00-6.93 (m,
2H), 6.25 (dd, J = 3.8, 2.7 Hz, 1H), 2.69 (d, J = 7.0 Hz, 4H), 1.70 (dt, J = 13.4, 6.7 Hz, 2H),
0.97-0.77 (m, 15H).

452

19

9.51 (s, 1H), 8.36 (s, 1H), 8.07 (d, J = 2.6 Hz, 1H), 7.34 (d, J = 8.4 Hz, 2H), 7.20 (s, 1H),
7.09 (d,J = 8.3 Hz, 2H), 7.01-6.94 (m, 2H), 6.30-6.24 (m, 1H), 3.01 (dd, J = 12.7, 6.6 Hz
2H), 2.88 (dd.J = 12.6, 6.6 Hz, 2H). 2.24 (s, 3H), 1.70 (dt, J = 13.2, 6.5 Hz, 2H), 0.87 (dd, J
—11.6, 6.6 Hz, 12H).

493

20

9.43 (s, 1H), 8.34 (s, 1H), 8.08 (d,J = 2.4 Hz, 1H), 7.36 (d, J = 9.0 Hz, 2H), 7.20 (t,.J = 2.1
Hz, 1H), 6.99-6.96 (m, 2H), 6.89 (d,J = 9.0 Hz, 2H), 6.29-6.26 (m, 1H), 3.72 (s, 3H), 3.00
(dd, J = 12.6, 6.6Hz, 2H), 2.91-2.85 (dd, J = 12.6, 6.6 Hz, 2H), 1.73-1.65 (m, 2H), 0.87 (dd,
J=12.0, 6.6 Hz, 12H).

d11

21

12.20 (s, 1H). 9.64 (s, 1H), 8.39 (s, 1H), 8.07 (d,J = 2.5 Hz, 1H), 7.47 (dd. J = 8.8, 5.0 Hz,
2H), 7.20 (t,J = 2.3 Hz, 1H), 7.13 (t, J = 8.9 Hz, 2H), 7.06-6.95 (m, 2H), 6.32-6.25 (m, 1H),
3.02 (dd, J = 12.7. 6.5 Hz, 2H), 2.90 (dd, J = 12.6, 6.6 Hz, 2H), 1.71 (dt, J = 13.2, 6.7 Hz
2H). 0.88 (dd, J = 11.7, 6.6 Hz, 12H).

499

22

9.78 (s, 1H), 8.45 (s, 1H), 8.07 (d,J=2.5 Hz, 1H), 7.50 (d. J = 8.9 Hz, 2H), 7.34 (d, J = 8.9
Hz, 2H), 7.22 (t,J = 2.3 Hz, 1H), 7.03 (d,J = 2.5 Hz, 1H). 6.98 (dd, J= 3.8, 1.8 Hz, 1H),
6.28 (dd, J=3.8,2.7 Hz, 1H), 3.03 (dd, J = 12.6, 6.5 Hz, 2H). 2.90 (d, J = 2.8 Hz, 2H), 1.70
(m, 2H), 0.87 (dd. J = 11.3, 6.6 Hz, 12H).

315

23

12.17 (s, 1H), 9.78 (s, 1H), 8.45 (s, 1H), 8.07 (d, J = 2.7 Hz, 1H), 7.46 (s, 4H), 7.21 (t, J =
2.4 Hz, 1H), 7.03 (d. J = 2.4 Hz, 1H), 6.98-6.96 (m, 1H), 6.29-6.27 (m, 1H), 3.02 (dd, J =
12.6, 6.6 Hz, 2H), 2.89 (dd, J = 12.6, 6.6 Hz, 2H), 1.77-1.64 (m, 2H), 0.87 (dd. J = 11 .4,
6.6Hz, 12H).

339

24

12.19 (s, 1H), 10.15 (s, 1H), 8.57 (s, 1H). 8.05 (d, J = 2.4 Hz, 1H), 7.70 (q.J = 9.0 Hz, 4H),
722 (t,J = 2.1 Hz, 1H), 7.07 (d, J = 2.7 Hz, 1H), 6.99-6.97 (m, 1H), 6.29-6.27 (m, 1H),
3.04 (dd,J=12.6, 6.6 Hz, 2H), 2.89 (dd. J = 12.6, 6.6 Hz, 2H), 1.75-1.66 (m, 2H), 0.87 (dd,
J=10.6, 6.6 Hz, 12H).

506

23

12.19 (s, 1H), 9.25 (s, 1H), 8.60 (s, 1H), 7.97 (d,J = 2.7 Hz, 1H), 7.72 (dd. J = 1.5, 8.1 Hz
1H), 7.49 (dd, J = 1.5, 8.1 Hz, 1H), 7.33-7.28 (m, 1H), 7.20 (t, J = 2.1 Hz, 1H), 7.17-7.11
(m, 1H), 7.04 (d, J = 2.4 Hz, 1H), 6.97-6.95 (m, 1H), 6.33-6.21 (m, 1H), 3.00 (dd, J = 12.6,
6.6 Hz, 2H), 2.88 (dd, J = 12.6, 6.9 Hz, 2H), 1.75-1.66 (m, 2H), 0.88 (dd. J = 9.9, 6.6 Hz,
13H).

514

26

783 (d, J = 8.5 Hz, 1H), 7.30 (t, J = 9.0 Hz, 2H), 7.14 (s, 1H), 7.02 (s, 2H), 6.90 (s, 1H),
6.23 (s, 1H), 3.01 (dd,J = 12.4, 6.1 Hz, 2H). 2.86 (dd, J = 12.4, 6.5 Hz, 2H), 1.74-1.64 (m,
2H). 0.86 (dd,J = 10.7, 6.8 Hz, 12H).

317

27

12.18 (s, 1H). 9.66 (s, 1H), 8.67 (s, 1H), 8.07-7.87 (m, 2H), 7.48 (dd, J = 11.1, 2.5 Hz, 1H),
722 (d,J=9.5Hz 2H), 7.05 (d,J = 2.5 Hz, 1H), 6.96 (t,J = 2.7 Hz, 1H), 6.27 (t, J = 3.3
Hz, 1H), 3.05 (dd, J = 12.6, 6.4 Hz, 2H). 2.87 (dd, J = 12.6, 6.6 Hz, 2H), 1.70 (dt, J = 13.0,
6.6 Hz, 2H), 0.86 (dd, /= 10.6, 6.6 Hz, 11H).

333

28

12.20 (s, 1H), 10.06 (s, 1H), 8.86 (s, 1H), 8.31 (t, J = 8.4 Hz, 1H), 8.00 (d, J = 2.4 Hz, 1H),
789 (dd,J = 117, 2.1 Hz, 1H), 7.64-7.61 (m, 1H), 7.29-7.17 (m, 1H), 7.09 (d, J = 2.7 Hz,
1H). 6.97 (dd,J = 3.9, 1.8 Hz, 1H), 6.28 (dd, J = 2.7, 3.6 Hz, 1H), 3.08 (dd, J = 123, 6.6
Hz, 2H). 2.86 (dd,J = 12.3, 6.6 Hz, 2H), 1.75-1.66 (m, 2H), 0.85 (dd.J = 9.9, 6.6 Hz, 12H).

333

10
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12.12 (s, 1H), 9.99 (s, 1H), 8.51 (s, 1H), 8.06 (d,.J = 2.4 Hz, 1H), 7.69 (dd,J = 12.3, 2.4 Hz,
1H), 7.49 (t, J = 8.7 Hz, 1H), 7.22-7.18 (m, 2H), 7.06 (d, J = 2.4 Hz, 1H), 6.98-6.96 (m,
1H), 6.36-6.12 (m, 1H), 3.04 (dd, J = 12.6, 6.6 Hz, 2H). 2.90 (dd, J = 12.6, 6.6 Hz, 2H),
1.75-1.66 (m, 2H), 0.87 (dd. /= 11.4, 6.6 Hz, 12H).

332

30

(ppm) 9.49 (s, 1H). 8.18-8.02 (m, 2H), 7.39-7.31 (m, 2H), 7.23 (d.J = 8.5 Hz, 1H), 7.15 (dd.
J=27.18 Hz, 1H), 7.11-7.04 (m, 2H), 6.97-6.85 (m, 2H), 6.25 (dd, J = 3.9, 2.7 Hz, 1H),
2.82 (s, 2H), 2.67-2.53 (m, 1H), 2.24 (s, 3H), 1.94 (s, 2H), 1.71 (d, J = 11.1 Hz, 2H), 1.54
(d,J =11.1 Hz, 1H), 1.38 (dt,J = 13.1, 6.6 Hz, 1H), 1.29-0.96 (m, 5H). 0.85 (d.J = 6.6 Hz,
6H).

487

31

12.03 (s, 1H), 9.37 (s. 1H), 8.07 (d, J = 2.1 Hz, 2H), 7.36 (m, 2H), 7.23 (d,J = 8.4 Hz, 1H),
715 (t, J = 2.1 Hz, 1H). 6.96-6.94 (m, 1H), 6.89-6.86 (m, 3H), 6.25 (q. J = 2.7 Hz, 1H),
3.72 (s, 3H), 2.82 (s, 2H), 2.56 (t, J=10.5 Hz, 1H), 1.89 (d, J = 11.1 Hz, 2H), 1.71 (d, J =
10.8 Hz, 2H), 1.54 (d, J = 10.5 Hz, 1H), 1.41-1.32 (m, 1H), 1.26-1.03 (m, 5H), 0.84 (d, J =
6.6 Hz, 6H).

303

32

9.64 (s, 1H), 8.15 (s, 1H), 8.06 (d, J = 2.6 Hz, 1H), 7.55-7.39 (m, 2H), 7.25 (d,J = 8.5 Hz,
1H), 7.19-7.06 (m, 3H), 7.00-6.85 (m, 2H). 6.25 (dd, J= 3.8, 2.6 Hz, 1H), 2.84 (s, 2H), 2.62
(d,J=115Hz 1H),1.95(d,J=11.4 Hz, 2H). 1.72 (d.J =113 Hz 2H), 1.54 (d,J =112
Hz, 1H), 1.38 (m, 1H), 1.29-0.94 (m, 6H), 0.86 (d,J = 6.6 Hz, 6H).

491

33

8.20 (s, 1H), 8.05 (d,J = 2.6 Hz, 1H), 7.58-7.45 (m, 2H), 7.37-7.29 (m, 2H), 7.25 (d, J = 8.5
Hz, 1H), 7.16 (dd, J = 2.7, 1.9 Hz, 1H), 6.99-6.85 (m, 2H), 6.25 (dd, J = 3.8, 2.7 Hz, 1H),
2.84 (s, 2H), 2.61 (t, J = 10.7 Hz, 1H), 1.97 (d, J = 14.0 Hz, 2H). 1.72 (d. J = 11.4 Hz, 2H),
1.54 (d,J=11.2 Hz, 1H), 1.38 (m, 1H), 1.29-0.95 (m, 6H), 0.86 (d, J = 6.6 Hz, 6H).

307

34

12.05 (s, 1H), 9.77 (s, 1H). 8.20 (s, 1H), 8.05 (d, J = 2.4 Hz, 1H), 7.46 (s, 4H), 7.25 (d, J =
4.2 Hz, 1H), 7.16 (t, J = 2.4 Hz, 1H), 6.97-6.90 (m, 2H), 6.25 (q.J = 2.7 Hz, 1H), 2.84 (d, J
— 4.5 Hz, 2H), 2.61 (t,J = 10.8 Hz, 1H), 1.96 (d,J = 11.7 Hz, 2H), 1.72 (d, J = 9.9 Hz, 2H),
1.54 (d,J=10.8 Hz, 1H), 1.43-1.32 (m, 1H), 1.28-0.99 (m, 5H), 0.86 (d..J = 6.6 Hz, 6H).

351

33

12.05 (s, 1H), 10.15 (s, 1H), 8.22 (s, 1H), 8.04 (d, J = 2.4 Hz, 1H), 7.70 (q.J = 9.0 Hz, 4H),
728 (d,J =42 Hz, 1H), 7.17 (m, 1H), 6.96-6.93 (m, 2H), 6.26 (t,J = 3.3 Hz, 1H), 2.85 (d. J
— 4.8 Hz, 2H), 2.63 (t,J = 10.8 Hz, 1H), 1.97 (d. J = 11.7 Hz, 2H), 1.72 (d, J = 10.5 Hz
2H), 1.54 (d, J = 11.4 Hz, 1H), 1.43-1.34 (m, 1H), 1.28-1.03 (m, 5H), 0.86 (d, J = 6.6 Hz
6H).

498

36

12.05 (s, 1H), 9.50 (s, 1H), 8.36 (s, 1H), 7.97 (d, J= 2.4 Hz, 1H), 7.94-7.91 (m, 1H),
7.28-7.05 (m, 5H), 6.96-6.90 (m, 2H), 6.25 (q. J = 3.0 Hz, 1H), 2.82 (d, J= 5.7 Hz, 2H),
262 (t,J=11.1Hz 1H), 192 (d,J=10.8 Hz, 2H). 1.71 (d, J = 10.5 Hz, 2H). 1.54 (d, J =
10.4 Hz, 1H), 1.42-1.38 (m, 1H), 1.27-1.07 (m, 5H), 0.86 (d.J = 6.6 Hz, 6H).

491

37

12.04 (s, 1H), 9.21 (s, 1H), 8.26 (s, 1H), 7.91 (d, J=2.4 Hz, 1H), 7.74 (d, J= 7.2 Hz, 1H),
7.48 (d, J= 6.6 Hz, 1H), 7.31 (t.J = 9.0, 7.0 Hz, 1H), 7.22-7.11 (m, 3H), 6.95-6.90 (m, 2H),
6.25 (t,J = 3.0 Hz, 1H), 2.81 (d, J= 4.8 Hz, 2H). 2.60 (t.J = 11.4 Hz, 1H), 1.88 (d..J = 9.6
Hz, 2H). 1.71 (d,J = 10.5 Hz, 2H). 1.54 (d, J = 9.6 Hz, 1H), 1.42-1.38 (m, 1H), 1.28-1.07
(m, 5H), 0.85 (d.J = 6.6 Hz, 6H).

507

38

9.46 (s, 1H), 8.31 (s, 1H), 7.96 (d,J = 2.5 Hz, 1H), 7.87 (td, J = 9.2, 6.2 Hz, 1H), 7.31 (m,
1H), 7.23 (d, J = 8.6 Hz, 1H), 7.15 (dd, J = 2.7, 1.8 Hz, 1H), 7.09-6.99 (m, 1H), 6.98-6.87
(m, 2H), 6.25 (dd, J = 3.9, 2.7 Hz, 1H), 2.82 (d,J = 6.9 Hz, 2H), 2.59 (d, J = 11.0 Hz, 1H),

509
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1.91(d,J=11.4Hz 2H), 1.71 (d,J=11.0 Hz, 2H), 1.54 (d, J = 10.5 Hz, 1H), 1.39 (dt, J =
13.1, 6.5 Hz, 1H), 1.31-0.95 (m, 5H), 0.85 (d..J = 6.6 Hz, 6H).

39

9.64 (s, 1H), 8.49 (s, 1H), 7.98 (s, 2H), 7.73 (d. J = 7.8 Hz, 1H), 7.45 (d. J = 11.2 Hz, 1H),
7.35-7.23 (m, 3H), 7.14 (dd, J = 20.4, 8.9 Hz, 3H). 6.95 (d, /= 8.3 Hz, 1H), 2.82 (d,J = 8.0
Hz, 2H). 2.65-2.58 (m, 1H), 1.92 (d,J = 9.9 Hz, 2H), 1.70 (d,J = 11.1 Hz, 2H), 1.52 (d, J =
10.5 Hz, 1H), 1.41-1.35 (m, 1H), 1.25-1.05 (m, 5H), 0.87 (d.J = 6.6 Hz, 6H).

323

40

12.05 (s, 1H), 9.64 (s, 1H), 8.42 (s, 1H), 8.00-7.95 (m, 2H), 7.58 (dd, J= 10.8, 2.1 Hz, 1H),
735(d,J=9.0 Hz, 1H), 7.23 (d, J = 8.4 Hz, 1H), 7.16 (m, 1H), 6.97-6.92 (m, 2H). 6.26 (t,
J=13.1Hz, 1H), 2.83 (d. J= 1.2 Hz, 2H), 2.64 (t,J = 9.9 Hz, 1H), 1.94 (d, J = 9.3 Hz, 2H),
1.72 (d, J = 8.0 Hz, 2H), 1.54 (d, J = 7.6 Hz, 1H), 1.43-1.39 (m, 1H), 1.28-1.07 (m, 5H),
0.86 (d,.J = 6.6 Hz, 6H).

369

41

12.07 (s, 1H), 10.04 (s, 1H), 8.62 (s, 1H). 8.35 (t, J= 8.4 Hz, 2H), 7.93 (d, J= 2.4 Hz, 1H),
788 (dd,J = 8.4, 1.8Hz, 1H), 7.62 (d,J = 8.4 Hz, 1H), 7.25 (d, J= 8.7 Hz, 1H), 7.17 (t, J=
2.4 Hz, 1H), 6.99-6.96 (m, 2H), 6.26 (q. J= 2.7 Hz, 1H). 2.85 (d, J= 6.3 Hz, 2H), 2.67 (t, J =
11.1 Hz, 1H), 1.96 (d,J=11.1 Hz, 2H). 1.72 (d.J = 9.9 Hz, 2H), 1.53 (d, J= 10.5 Hz, 1H),
1.48-1.38 (m, 1H), 1.28-1.03 (m, 5H), 0.86 (d, J = 6.6 Hz, 6H).

J16

42

12.05 (s, 1H), 9.32 (s, 1H), 8.33 (s, 1H), 7.87 (d. J= 1.8 Hz, 1H), 7.82 (d. J= 8.7 Hz, 1H),
765 (d, J=2.4 Hz, 1H), 7.39 (dd, J = 9.0, 2.4 Hz, 1H), 7.22 (d. J = 8.4 Hz, 1H), 7.15 (t, J =
2.1 Hz, 1H), 6.96-6.92 (m, 2H), 6.26-6.24 (m, 1H). 2.83 (d, J= 8.0 Hz, 2H), 2.62 (t. /= 10.8
Hz, 1H), 1.92 (d. J = 8.1 Hz, 2H), 1.72 (d. J = 10.5 Hz, 2H), 1.54 (d, J = 9.6 Hz, 1H),
1.46-1.37 (m, 1H), 1.29-1.07 (m, 5H), 0.86 (d,J = 6.6 Hz, 6H).

d41

43

10.17 (s, 1H), 8.31 (s, 1H), 8.03 (d, J= 2.4 Hz, 1H), 7.72 (dd, J= 12.4, 2.4 Hz, 1H), 7.46 (t,
J=8.8 Hz, 1H), 7.25-7.20 (m, 2H), 7.09 (s, 1H), 6.93 (dd, J = 8.4, 2.1 Hz, 1H), 6.87 (s, 1H),
6.22 (t,J=3.0 Hz, 1H), 2.84 (d, J= 3.6 Hz, 2H), 2.62 (t,J = 11.2 Hz, 1H), 1.97 (d, J = 10.8
Hz, 2H), 1.72 (d,J = 12.0 Hz, 2H). 1.54 (d, J = 11.2 Hz, 1H), 1.46-1.37 (m, 1H), 1.30-1.00
(m, 5H), 0.86 (d.J = 6.4 Hz, 6H).

323

44

(400 MHz) 9.99 (s, 1H), 8.57 (s, 1H), 8.06 (d, J = 42.8 Hz, 2H), 7.70-7.43 (m, 2H). 7.30 (t,
J=9.0 Hz, 2H), 7.14 (s, 1H), 7.05-6.83 (m, 2H), 6.27 (s, 1H), 2.64 (s, 4H), 1.90 (d,J = 113
Hz, 2H),1.72 (d.J=11.8 Hz, 2H). 1.56 (d,.J = 11.3 Hz, 1H), 1.20 (m, 5H).

499

45

10.15 (s, 1H), 8.56 (s, 1H), 7.99-7.90 (m, 2H), 7.58-7.45 (m, 2H), 7.19 (s, 1H), 7.03 (t, J =
2.3 Hz, 1H), 6.88-6.79 (m, 2H), 6.13 (t.J = 3.4 Hz, 1H), 2.54 (s, 4H). 1.76 (s, 2H), 1.58 (d.
J=11.2Hz 2H). 1.42 (d,J=10.9 Hz, 1H), 1.07 (m, 5H).

333

46

11.95 (s, 1H), 9.84 (s, 1H), 8.43 (s, 1H), 7.96 (d, J = 2.6 Hz, 1H), 7.77 (d.J = 2.5 Hz, 1H),
739 (d,J=8.8 Hz, 1H), 7.21-7.11 (m, 2H), 7.01 (t.J = 2.4 Hz, 1H), 6.85-6.76 (m, 2H), 6.13
(t,J = 3.3 Hz, 1H), 2.50 (s, 4H), 1.76 (d. J = 11.0 Hz, 2H), 1.58 (d. J = 10.5 Hz, 2H), 1.42
(d.J=11.1 Hz, 1H), 1.06 (m, SH).

499
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Human IFN-y(Catalog#AF-300-02): PEPROTECH.

1.2 525G 7%

M AT CC W SEH) HeLa 4 B R A7 s flR 2 it
0.1 mM JFLTHFEER. 1 mM HE
PRAFAE SR 5% CO, HIFEIR IS TR 48 T

¥ 5% 10° /L)% FE 4% HeLa £
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2. ARBELEYI IDO1 FEH R A KN
ARSCESH H RN T BRAR RS 258~ IDO1 8 H B RE K] IDO1 BT A
e sZ BRI iR T AGE 0 IDO1 2 H R I H 5200
2.1 LA 7Y%
1% HeLa 4B LA 2x10° FFLIIZE E AT 6 %L}Eﬁiﬁ?‘%, T 37°C, 5% CO, 64 F357% 12 he X
CREFRED , A4 A IFN-ys XIMNERTEZS) , 2903 A O IFN-y. XMNACEYDD , T
37°C, 3% CO, 54 F357% 24 h, WEEAHM, Western blot £l IDO1 3R 1K,
2.2 SEE 45 R

S aE R (E 1D R, AP ED AN IDO1 R FIFRIE, [RIN KRS L8R
ZiZd 1) IDO1 85 H/Actin 25 H ELE S RAHM LA 2N .. WA KR SIA L FF IDO1 &2 H
2R k] IDO1 754

3. KAV T W EZH ARG FE M IFN-p B3 5200
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MO BEYE, XSS Re RN T WM ENE I BE e, BEAEZIA R 139.8% ~ 173.0%, 11 HiX 2840 &
Wik Ge e m A R IFN-y BRI (3R 125.8%~134.5%) o IXS8szi63 iR A & IR S I RES A %4
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DI fE -
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M55 5 IDO1 H145& 7778 (Ortizmeoz RF, et al. bioRxiv, 2018) .
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