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MW: 485.87, CLogP: 5.98
Dual FRET: ECsp =30.2+4.2 nM
MLM Stability: t1, = 2.9 min
Aqueous solubility: 0.08 uM
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MW: 603.53, CLogP: 6.76, CLogD: 5.32

Dual FRET: EC5p = 30.1+£2.9 nM
GAL~4: EC50=102+4.9 nM
MLM stability: t1, > 145 min
Aqueous solubility: 37.5 uM
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MW: 545.45, CLogP: 5.83, CLogD: 4.39
Dual FRET: ECsp = 20.8+1.5 nM
GAL~4: ECs0 =247£33.1 nM
MLM stability: t1, = 113 min
Aqueous solubility: 69.4 uM
mouse PK: ty = 4h, F = 100%
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Abstract;

A series of aryl-substituted indole and indolinerielives were discovered as novel R@R
agonists by a scaffold-based hybridization of #q@orted ROR agonistsl and2. SAR studies on
the core structures, the RHS hydrophilic side chaind the LHS hydrophobic aryl groups of a
hybrid compound3 led to the identification of potent R@Ragonists with improved drug-like
properties. Compound4 represented a high potency lead with ange€ 20.8 + 1.5 nM, the
(9-enantiomer (E6 = 16.1 + 4.5 nM) of which was 17 times more pot#man the R)
counterpart (E€ = 286 = 30.4 nM) in RORdual FRET assay. The cell-based GAL4 reporter
gene assay also suggesiddas the most active compound which exhibited ag,Bf247 + 33.1
nM and a maximum activation percentage of 133%.ddeer,14 showed high metabolic stability
(tyz = 113 mins) in mouse liver microsome and had impdoaqueous solubility at pH 7.4
compared to the parent compounds. Furthermbteywas found to be orally bioavailable and
demonstrated excelleint vivo pharmacokinetics in mice. Present studies inditetel4 deserves
further investigation in tumor animal models asoéeptial candidate of RORagonist for cancer

immunotherapy.
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1. Introduction

The T cell specific isoform of retinoic acid receptelated orphan receptor gamma (R@R
known as ROR, is a nuclear receptor (NR) specifically expresgsethymocytes. ROR serves

as a key transcription factor to drive the différaiion of CD4 cells into interleukin-17 (IL-17)
producing T helper 17 (Thl17) cells[1], which areplivated in the pathology of various
inflammatory and autoimmune diseases[2, 3]. In tagdito their major role in the field of
autoimmune diseases[4, 5], R@PRantagonists were found to be effective in treating
castration-resistant prostate cancer in a few les{§, 7]. Recent studies have revealed the
presence of Th17 cells in tumor microenvironmend8yl the active involvement of Th17 cells[9]
and CD8 cytotoxic T (Tc17) cells[10] in protective tumaninunity by majorly producing 1L17.
Therefore, ROR has become a promising target with the potemtiastrengthening immune
system to combat cancer. R@Rgonists that promote the differentiation andvatibn of Th17
and Tc17 cells have shown promising therapeutacesffor cancer immunotherapy[11-13].
Starting from the discovery of RQR agonist SR1078[14], more and more small molecule
agonists of ROR have been reported [13, 15-18] within researdrefRORt inverse agonists.
We previously reported the discovery and complexstet structures of severdl-aryl
amide-based ROR agonists (Figure 1), such as tertiary amine (PBEBIE)[19], thiazole amide
(PDB: 4XT9)[20], thiazole ketone amide (PDB: 5YPH) and biaryl amide (PDB: 5YP6)[21]. It
was noticed that minor changes of R@Riverse agonists at the part interacting wittivatibn
function 2 (AF2) of the ligand binding domain (LBBj RORy could lead to functional switch
from inhibition to activation[13, 17]. AF2 is a fational site of ROR-LBD around helix 11 (H11)
and helix 12 (H12), which was stabilized by His4T@502—Phe50G-n cluster interactions.[13]
RORyt inverse agonists break the hydrogen bond betwdisd79-Tyr502 and weaken the
stabilization of AF2. Conversely, RQRagonists stabilize the AF2 conformation by forgin
hydrophobic interactions with Trp317, His479 and5D2, thus ROR are easier to recruit
coactivator peptides.[17] The discovery of R@Rgonists from ROR inverse agonists has been
reported for some cases. However, reports aboutstitueture-activity relationship (SAR) of
RORyt agonists remain limited.

Scripps reported the SAR study of a seriedN@rylsulfonylindoline RORt agonists and found

that an ether linker was preferred for RO&jonism[22]. A representative compouh@Figures



2a and 3) exhibited good R@Rgonism activity (E€ = 30.2 = 4.2 nM, percent maximum
activation (%Max) = 118%) in our RQRlual fluorescence resonance energy transfer {RIEI)
assay. However, compounds of this series showedmetabolic stability ¢, = 2.9 mins forl) in
mouse liver microsome (MLM) and had high lipophilic(CLogP = 5.98 forl). Lycera’s
N-arylsulfonylbenzoxazine compourd(LYC-55716, Figures 2b and 3)[23] was the firsugir
candidate that entered phase 1/2 clinical trialstf@ treatment of solid tumors alone or in
combination with programmed cell death protein D{B inhibitors[24]. Compoun® was
undoubtedly a potent RQRagonist (EGy = 30.1 £ 2.9 nM, %Max = 152%) and showed high
metabolic stability (> > 145 mins) in MLM. However, compourithas a high molecular weight

(MW) value of 603.53 and a high CLogP value of 8ufch may need further optimization.
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Figure 1. Reportetll-aryl amide-based RORagonists. (Parts of the agonist structures interg

with the AF2 domain of RORLBD were presented in blue.)

Docking modes ofl and 2 in RORyt LBD indicated that both left-hand side (LHS) ntas,
namely the benzyl ether group and the phenyl groopupied the same hydrophobic pocket near
AF2 domain (Figure 2, the structural superimpositaf compoundsl and 2 in complex with
RORyt LBD is shown in Supplementary Figure S5). We Hhipeized that replacing the
2-chloro-6-fluorobenzyl ether moiety @fwith the 3-(difluoromethoxy)-5-fluorophenyl moiebf

2, resulting in a hybrid compourgi(Figure 3), could possibly maintain R@Ractivity based on
the docking results & (Figure 2 and Figure S6). Since there are twadylikeetabolic soft spots in
compoundl, namely the two benzylic positions [22], compoundith one of the metabolic spots
the benzyl ether group removed might have impratednetabolic stability. Thus compourd

was prepared and tested in RP&ual FRET and MLM assays. To our delight, compoGnd



showed high RORagonism activity with an Efgof 50.6 + 4.6 nM and a maximum activation of
159%. However, the metabolic stability®fvas a little better than that dfut remained low (t

= 11.4 mins). Therefore, compouBdeeded further structural modifications on the lmaoring

to improve the metabolic stability. In this pap&grting from the hybrid compourg] a series of
aryl-substituted indole and indoline compounds weesigned and synthesized by changing the
indoline-like core structures, the right-hand s{@&#S) 2- or 3-hydrophilic side chains and the
LHS 6-aryl groups (Figure 3). Studies on the SARdimg modesjn vitro metabolic stability,
solubility andin vivo pharmacokinetic (PK) profiles of these compoundsesfurther investigated

to develop novel ROR agonists as potential therapeutic agents foraranamunotherapy.
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Figure 2. Docking poses of Scripps’ agodiglyellow stick), LYC-5571& (green stick) and the

hybrid compoun® (magenta stick) in the binding pocket of R@ERBD (PDB ID: 4NIE).



1 (Scripps' agonist)
MW: 485.87, CLogP: 5.98
Dual FRET: ECsp = 30.2+£4.2 nM, Max: 118%
MLM Stability: t1, = 2.9 mins Hybridization

MW: 487.06, CLogP: 6.07 aryl-substituted indole/indolines

Dual FRET: ECs0 = 50.6 £4.6 nM, Max: 159%
MLM Stability: t1, = 11.4 mins

2 (LYC-55716)
MW: 603.53, CLogP: 6.76
Dual FRET: ECsg = 30.1£2.9 nM, Max: 152%
MLM Stability: t1, > 145 mins

Figure 3. Hybridization strategy for the design a¥/l-substituted indole/indolines as R@R

agonists.

2. Resaults and Discussion
2.1 Compound design

We first optimized the core structures based onpttirgciple of bioisosterism, by replacing the
indoline of 3 with indole @), indazole %) and benzdaf]imidazole ) moieties. After the optimal
core structures identified, carboxylic acid sidaios were attached to the 2- or 3- position of the
preferred indole/indoline core structures via adkd linkers of different length, leading to
compounds7-19. According to the docking results of selected Iefindoline derivatives in
RORyt LBD, which indicated that the RHS parts partitgghin hydrogen-bonding interactions
with hydrophilic residues, we designed compourd®s29 with varied polar RHS groups
substituted on 2-position of the indoline scaffdid.contrast, the LHS parts were involved in
hydrophobic contacts with AF2. Therefore, compour@-39 with different lipophilic

substituents on the LHS aryl group were designeldsgnthesized (Figure 4).
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Figure 4. Target compounds with changes on couetsiies 3-6), RHS hydrophilic side chains

(7-29) and LHS hydrophobic aryl group3039).

2.2 Chemistry

Synthetic procedures for the target compouseB® were outlined in Scheme 1. Sulfonylation of
commercially available 6-bromoindole/indoline/indéeZzbenzoflimidazole Ba—6a) with
3-(trifluoromethyl)benzenesulfonyl chloride afforiethe desired intermediate8b—6b. A

subsequent  palladium-catalyzed Suzuki  coupling timac of 3b—-6b  with



3-(difluoromethoxy)-5-fluorophenyl boronic acid pitol ester yielded the corresponding
compounds$3-6. Intermediate§c—19c were obtained by the same procedures of sulfdopland
Suzuki coupling reaction fronfa—19a, the synthesis of which was presented in Supmprtin
Information. Final hydrolysis ofc-19c in THF by LiOH gave the carboxylic acid compourds

19. Amide condensation of compourid with a set of cyclic secondary amines under the
condition of HATU and DIEA afforded the targetedngmounds20-29. A palladium-catalyzed
Suzuki coupling reaction using substituted bromakee an®0a, which was prepared frod#b,
gave intermediate80b—39b. Subsequent hydrolysis @b-39b by LiOH yielded the desired
compounds30-39. Enantiomers $-14 and R)-14 were obtained by chiral HPLC separation of
the racemate compourd. Besides, the absolute configurations were detethaccording to the

optical rotation values o§-14 and R)-14 compared with that of compoud
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Scheme 1. General synthetic procedures for thesahytituted indole/indoline compounds.
Reagents and conditions: a) DMAP, DIEA, DCM, rt, b2 b) Pd(dbal, X-Phos, KCO;,
1,4-Dioxane, N, 100 °C, 12 h; c) LIOH, THF, rt, 5 h; d) HATU, DA& DCM, 30 °C, 3-12 h; e)

Pd(dppf)C}, KOAc, 1,4-Dioxane, B 100 °C, 12 h.

2.3 Structure-activity relationship

The synthesized compounds were evaluated in R@RI FRET assay according to the basal



level activity changes, which is suitable for ttotivdaty and function assessment of both agonists
and inverse agonists.[19] Compounds in each seahdpayood RORt agonismactivities were
subjected to metabolic stability assay in MLM arell-based GAL4 luciferase reporter gene
assay.

Initially, a set of compounds with different 5-,nfembered bicyclic core86) were designed,
synthesized and evaluated in the ROdRial FRET assay (Table 1). With indole replacihg t
indoline in3, compound} showed a two-fold reduction in R@Ractivity (EGo = 99.4 + 44.7 nM)
and a slight drop in efficacy (%6Max = 125%) relatito 3. On the other hand, the indole
compound4 showed improved metabolic stability in MLM, withtg, of 39.1 mins, 3-times
longer than that 08. When the core structure was replaced by inda&)ler benzofllimidazole
(6), both RORt potency and efficacy reduced. In view of the RORctivity and metabolic
stability, we chose indole #hand indoline i3 as preferred core structures for the following RHS
optimization.

Table 1. SAR of core structures

RORy dual FRET MLM Stability®

Compd Core ClLogP _
1 (Scripps’ agonist) 5.98 30.2+£4.2 118 2.9
2 (LYC-55716) 6.76 30.1+29 152 >145

6.07 50.6 +4.6 159 11.4

vyln
0L
v‘]‘u
4 5\@@} 695  994+447 125 39.1
"yla
20
/N

6.30 205+ 35 75 -¢



"71,,
6 ‘YY\CEN» 6.17 122 +101 75 -e
N

3Calculated by Discovery Studio 3%ECs, value was expressed as Mean + SD, fi=2.
Percent maximum activatiohMouse liver microsome stability te§t-" means not
determined.

After identifying the preferred core structures, aplored SAR of the RHS moiety dfand3.
Introduction of a carboxylic acid tether to theestéd indole/indoline cores was expected to
maintain RORt activity and make improvement in metabolic siapilCompounds7-19 with
carboxylic acid tethered by alkylene chains of ali#ht length to the 2- or 3- position of
indole/indoline were designed and synthesized. Restitheir RORt activity, metabolic stability
and cell-based gene transcription activity were reanized in Table 2. Indole-2-carboxylic acid
analogue7 showed essentially the same R@®PBotency and efficacy aswhile the 2-acetic acid
derivative8 exhibited a lower ROR activity. Elongating the linker by adding ethyeresulted in
2-propionic acid compound, which was 3-fold more active th@nin activating RORt. Further
elongation of the linker from ethylene to propylefi®) slightly lowered the ROR activity
relative t09. Switching the carboxylic acid tethers to 3-pasiti(11-13) reduced the ROR
potency and efficacy comparing with their 2-positmunterpartsg10). Among the indole series,
9 stood out with an Ef of 25.5 + 11.6 nM and a maximum activation of 124%d was then
subjected ton vitro metabolic stability assay which indicated a higdb#gity of 9 in MLM (ty, >
145 mins) like Lycera’s compouriti However, in cell-based reporter gene assayly displayed
activity at micromolar level with an Egof 1710 + 396 nM, 16-fold less potent thAECs, =
102 £ 4.9 nM). This could be explained by the iased lipophilicity (CLogP and CLogD) &f
which may affect cell permeability.

All carboxylic acid-tethered indoline compoundg-19) showed high ROR potency with EGes
ranging from 14.6 nM to 31.3 nM, no matter tethea¢®- or 3- position. As for the maximum
activation response, 2-substituted indolines (%Ma20%) outperformed 3-substituted indolines
(Y%oMax ~ 100%). Compoundst and17 with a side chain of acetic acid tethered at thari2l the

3- position, respectively, exhibited the highestHROpotency and efficacy among each subset of
the indoline series. In the next MLM stability te8tsubstituted indolinesff > 60 mins) were

obviously more stable than 3-substituted indolifes < 50 mins). It seems that metabolic



stability increases with an order of the linkergdn(n) of 2 < 3 < 1, so does the cell-based dgtivi
Taking both the cell-based R@Ractivity and metabolic stability into account,ngoound 14
(ECso = 247 + 33.1 nM, %Max = 133%j,4= 113 mins) stood out among the indoline series. W
separated two enantiomers Bf by chiral HPLC, and §)-enantiomer (E€ = 16.1 + 4.5 nM)
showed 17 times higher potency th&)-énantiomer (E€ = 286 + 30.4 nM) in ROR dual
FRET assay. The activity ¢5)14 on GAL4 luciferase reporter gene assay €201 + 48.9

nM, %Max = 144%) was correlated with the dual FRESult, which both suggestéfl}14 as the

optimal enantiomer.

Table 2. SAR of RHS moiety

RORy dual FRET GAL4®
MLM
Comod Core+RHS  n CLogP/ Stabilit
° x© - (M)° (%)
(mins)
2 6.76/5.32 30.1+29 152 >145 102+49 141
7 0 6.87/541 743+21.1 128 f f f
N,
| cOoC
8 3@@“}%” 1 6.91/546 125+44 66 . . -
9 2  6.94/547 255+11.6 124 >145 1710+396 74
10 3  7.40/598 453+199 95 - - -
1 - 1 6.62/5.17 133+17.8 62 - - -
R N
/
12 MSecoor 2 7.07/561 43.6+297 71 - - -
13 3 7.53/6.07 93.8+226 74 - - -




14 1 583439 20815 127 113 247 +33.1 133

(9-14 1 583/439 161+45 124 - 201+489 144
N,
$ N  COOt
(R)-14 @;)—f/) 1 5.83/4.39 286+304 93 - - -
2320 +
15 2 6.15/470 31.3+91 123  60.9 172
1560
16 3 6.61/518 252+34 117 933 422+432 146
7 e 1 557/502 218+12 109 456 - -
18 W@/\g 2 6.02/457 14622 97 245 - -
(JmCOOoF
19 3 6.48/529 262+11.6 95 342 - -

&Calculated by Discovery Studio 38ECs, value was expressed as Mean + SD, ri£&rcent
maximum activation® Mouse liver microsome stability testGAL4 reporter gene assay'-"

means not determined.

Compoundl6 showed good cell-based R@Ractivity (EGo = 422 + 43.2 nM, %Max = 146%)
and metabolic stability {& = 93.3 mins) as well, but it had a high CLogP @16 We tried to
modify the RHS butyric acid di6 with different amide-connected polar groups, idaig ketones,
alcohols, carboxylic acids, ethers and sulfone.d&éBigned compound2Q-29) had lower CLogP
values compared td6 and showed equivalent or higher maximum activatesponse in ROR
dual FRET assay (Table 3). As different groups situltsd on R, their RORtt activation potencies
increased by the order of alcoh@l) < ether 27) < ketone 20, 24, 25) < carboxylic acid %2, 28)

< sulfone 29). The more unique wer28 with a 2-oxa-6-azaspiro[3.3]heptanyl group &8dvith

a 4-hydroxypiperidinyl group, which represented enactive compounds within the ether and
alcohol series, respectively, and were subjectethétabolic stability andGAL4 reporter gene
assays along with carboxylic acid?(28) and sulfone49). Results were summarized in Table 3.
The cell-based activities of two carboxylic aci@g,(28) and alcohol Z6) dropped dramatically
with EGses of 4 to 6uM, although the metabolic stability of carboxylicids was acceptable, £t
30~66 mins) while the alcohol metabolized very glyicTo our surprise23 was fairly unstable in

MLM and was destroyed within one minute,(t 1 min), although it showed submicromolar



RORyt activity in GAL4 reporter gene assay (&G 752 + 100 nM). The most potent sulfone

compound29 was 1.3 times more active thaé in GAL4 reporter gene assay, displaying ars&C

of 322 £ 51.4 nM. Unfortunately, the half-life @ in MLM was as low as 2 minutes, which

prevent it from further development.

Table 3. SAR of the Rof RHS moiety

RORy dual FRET

MLM GAL4°

a g, d
Compd ClLogP ECso M Stab|I|_ty ECso =
(nM)b 0 t]_/2 (mInS) (nM) b (%)
25.2 + 422 +
16 OH 6.61 117 93.3 146
3.4 43.2
78.8 +
20 WN%O 4.88 130 L 8 8
13.7
§_>/7 i} 244 +
21 N OH 4,92 141 - - -
17.4
%}NyCOOH 49.3 + 4050 +
22 5.07 138 65.9 100
21.6 459
%>7 % 479 + 752 +
23 N o) 4,93 128 0.7 104
3.0 100
52.3 +
24 5.13 136 - - -
18.5
80.4 +
25 5.38 136 - - -
1.0
106 + 6040 +
26 5.05 127 0.7 100
9.7 1010
27 5.30 209 + 128 - - -



90.6

%_>ﬁN/\:>*COOH 57.1 5440 +
(6]

28 5.71 116 30.1 178
6.8 3360
43.4+19 322+

29 %_>*N/_\S§8 5.03 126 2.0 104
o -/ 9 51.4

3 Calculated by Discovery Studio 38ECs, value was expressed as Mean + SD, ri#&rcent
maximum activation® Mouse liver microsome stability tesiGAL4 reporter gene assa@;.—”

means not determined.

Based on the above SAR studies on core structuwleRahS moiety,14 was selected as the
template to make LHS modifications. We first magelization at the 3- and 4- position of the
phenyl group, yielding benzdj[1,3]dioxole and 2,3-dihydrobenzofuran derivativé30-32),
which were less potent thdd in RORyt dual FRET assay (Table 4). Changes were then made
the 3-difluoromethoxyl group by haloger@3(34), trifluoromethyl group 5) and alkoxyl groups
(36-39), but no activity enhancement was observed as ishiowTable 4. Introduction of an
isopropoxy group 38) caused the greatest activity reduction in thiseseprobably due to
increased size of the substituent, which may iaterfvith interactions between the LHS38fand

the AF2 of RORt LBD.

Table 4. SAR of LHS moiety

CLogP/ RORy dual FRET
ClogD*® ECso(NM)° 9%Max"

14 F 5.83/439  208:15 127
F)\O
e
30 FXOQ 6.62/5.18  42.6%6.0 90
O
31 <OQ 459/3.15  87.4+20.5 77



e}
32 jSj\; 4.88/3.44  56.8+21.0 40
F

33 5.23/3.79 25.7+4.8 101

F
34 Q\/ 5.69/4.25 42.0+4.8 98
F

35 /@\/ 5.97/4.53 41.3+5.2 115
FiC
F
36 Q\g 5.01/3.57 39.3+1.1 88
o
F
37 5.36/3.92 32.9+10.9 96
)

F

38 )\ /@\/ 5.73/4.30 124 +63.8 105
(¢

F3C\O
39 6.94/5.50 31.1+57 95

3 Calculated by Discovery Studio 38ECs, value was expressed as Mean + SD, ri#&rcent

maximum activation.

2.4 Binding mode study

The binding mode 0fS)-14 in RORyt LBD was revealed by docking study (Figure 5)tHa most
possible binding mode, the 3-(difluoromethoxy)-8eflophenyl moiety in the LHS of the indoline
core locates in the functional site around H11 BA®, formingn-n stacking interactions with
His479 and Trp317 and stabilizing the AF2 domaihisTmoiety occupies in almost the same
place as that in the initial compouBdLYC-55716), whichis believed to be the functional group
for our compounds possessing the RO&gonist activity (shown as Figure 5b). In the Ritte
acetic acid group formed hydrogen bonds with theinmghain of His323. Besides, the
3-trifluoromethyl substituted phenylsulfony moiety in a hydrophobic cavity, forming-n

stacking interactions with Phe377 and providingfgred intermolecular interactions with



surrounding hydrophobic residues in the hydrophshienear Phe377 and Phe378.

H1
" 86

Trp3 17

Vo

e

Phe3ss - Phe38s

a) b)
Figure 5. a) Zoomed-in view 08f-14 in the binding pocket of RORLBD. (PDB ID: 4NIE,
(9-14 is in orange stick); b) Structural superimposita2 (green stick) with §-14 (orange stick)
in RORyt LBD.

2.5Drug-like propertiesand PK study

The solubility of1, 2, 3 and14 in aqueous solution at the condition of pH 7.4 waksequently
evaluated. Results were shown in Table 5. Compofiraigl 3 showed relatively poor solubility
(< 2 pM) because they have high lipophilicity and areklaé ionic or ionizable group. The
aqueous solubility of compoun@s(S = 37.5uM) and 14 (S = 69.4uM) dramatically increased
due to the introduction of ionic carboxylic acicdbgps. Compound4 was 2 times more soluble
than compound®, which could be explained by the decreased MW @hdgP (5.83)/CLogD
(4.39) values ofl4. The PK of14 was investigated in mice following intravenous, (IVmg/kg)
and oral (PO, 5 mg/kg) administration. CompodAdshowed lowin vivo clearance (CL = 0.573
L/h/kg), a moderate half-life of 4 h and a high Idv@availability of 100% (see Table S4 and
Figure S7). Overall, compount¥4 demonstrated excellerh vivo pharmacokinetics in mice

consistent with itén vitro properties (aqueous solubility and metabolic §itgpi

Table 5. Summary of the drug-like properties oéstdd compounds-3, 14.

Solubility ®  MLM Stability ¢ CLinmicy ®

Compds MW  CLogP/CLogD? _
(nM) t1/2 (Mins) (uL/min/mg)

. 485.87 5.98/5.98 0.08 2.9 482
(Scripps’




agonist)
2

603.53 6.76/5.32 37.5 >145 <9.6

(LYC-55716)
3 487.06 6.07/6.07 1.48 11.4 121
14 545.45 5.83/4.39 69.4 113 12.3

& Calculated by Discovery Studio 3.BKinetic aqueous solubility at pH 7.46 Mouse liver

microsome stability test.Intrinsic clearance per mg microsome protein per m

3. Conclusions

In conclusion, we have discovered a series of supktituted indole and indoline derivatives as
novel RORt agonists by a scaffold-based hybridization sgateSAR studies on the core
structures, RHS hydrophilic side chains and LHS rbgHobic aryl groups of the hybrid
compound led to the identification of potent R@QRagonists with improved drug-like properties.
Compoundl4 was found to have good R@Ractivities in both dual FRET and GAL4 reporter
gene assays. Compoutd showed high metabolic stability in MLM and had moyped aqueous
solubility (2-fold relative to2) at pH 7.4. Furthermorel4 demonstrated excellent oral
bioavailability andin vivo PK profile in mice. Present studies suggkbtas a potential ROR
agonist candidate which deserves further investigatn tumor animal models for cancer

immunotherapy.

4. Experimental

4.1 Materials and Methods

All commercially available reagents were used withforther purification unless otherwise stated.
The reactions were monitored by thin-layer chrometphy (TLC) analysis. Silica gel (200-300
mesh) was used for column chromatography. Theypofitall test compounds was assessed by
HPLC and area % purity was measured at 254 nm.HRIeC analyses were performed using a
Agilent 1260 instrument. Elution was done with adjent of 5-90% solvent B (acetonitrile with
0.1% TFA) in solvent A (water with 0.1% TFA) thrdugn Agilent HC-C18(2) (4.6 mm x 150
mm, 5um) column at 3.0 mL/min. High-resolution MS (HRM8s analyzed by a TOF analyzer.

The ion source is electrospray ionization (E&).NMR spectra were recorded at 400 MHz and



13C NMR spectra were recorded at 600 MHz. Chemicidissim *H NMR spectra are reported in
parts per million (ppm) on thé scale from an internal standard of CB(1.26 ppm). Data are
reported as follows: chemical shift ppm), multiplicity (s = singlet, d = doublet, tteplet, q =
qguartet, m = multiplet, br = broad), coupling camdgtin hertz (Hz), and integration. Chemical
shifts of**C NMR spectra are reported in ppm from the cempieak of CDCJ (77.0 ppm) on thé

scale.

4.2 Chemical Synthesis
4.2.1 The synthesis of compouid?
Compoundsl and2 were synthesized following the published procesli® 22], and were

characterized b{H NMR, **C NMR and MS.

4.2.1.1 6-((2-Chloro-6-fluorobenzyl)oxy)-1-((3-ftumioromethyl)phenyl)sulfonyl)indolind), Yield:
81%, white solid, purity: 98%4H NMR (400 MHz, DMSOds) § (ppm) 8.15 (dJ) = 7.5 Hz, 1H),
8.09 (d,J = 7.1 Hz, 1H), 8.02 (s, 1H), 7.84 &= 6.6 Hz, 1H), 7.51 (dd] = 14.4, 7.8 Hz, 1H),
7.43 (d,J = 7.8 Hz, 1H), 7.33 (1) = 8.2 Hz, 1H), 7.11 — 7.07 (m, 2H), 6.71 {d5 8.1 Hz, 1H),
5.15 (s, 2H), 3.99 (1] = 6.7 Hz, 2H), 2.82 (] = 7.1 Hz, 2H):”*C NMR (150 MHz, DMSOdg) &
(ppm) 162.1, 160.4, 158.0, 141.8, 137.2, 135.3 &14.8 Hz), 131.6 (d] = 9.8 Hz), 130.4 (d] =
2.5 Hz), 129.9 (¢J = 32.8 Hz), 125.9, 125.6, 124.8, 123.9, 123.3@,3.4 Hz), 122.1, 121.8 (d,
J=17.7 Hz), 114.6 (d] = 22.5 Hz), 110.5, 101.7, 61.4 = 3.0 Hz), 50.8, 26.4; MS (ESI) m/z

486.1 [M + HJ.

4212
(S)-3-(6-(3-(Difluoromethoxy)-5-fluorophenyl)-4+{(8ifluoromethyl)phenyl)sulfonyl)-3,4-dihydro
-2H-benzo[b][1,4]oxazin-2-yl)-2,2-dimethylpropanoacid ). Yield: 67%, white solid, purity:
95%. p]p>® +147° (¢ = 0.2, ChCl,). 'H NMR (400 MHz, DMSOds) & (ppm) 12.28 (s, 1H), 8.14
(d,J = 7.7 Hz, 1H), 7.95 (dd] = 8.2, 6.4 Hz, 3H), 7.85 (§,= 7.9 Hz, 1H), 7.60 — 7.42 (m, 2H),
7.34 (d,J = 9.7 Hz, 1H), 7.24 (s, 1H), 7.13 @z 9.6 Hz, 1H), 6.86 (d] = 8.5 Hz, 1H), 4.32 (d]

= 12.5 Hz, 1H), 3.39 (d] = 13.5 Hz, 2H), 1.74 (dl = 4.2 Hz, 2H), 1.02 (s, 3H), 1.00 (s, 34

NMR (150 MHz, DMSO€k) & (ppm) 178.1, 163.6, 162.0, 152.5, 147.0, 142.8(d,9.6 Hz),



138.7, 131.5, 130.9, 130.6, 130.3, 125.2, 123.2,9,221.8, 118.0, 116.0 (= 258.4 Hz), 112.2,
109.6 (d,J = 22.2 Hz), 104.8 (d] = 25.5 Hz), 69.8, 47.9, 41.3, 25.3, 24.5; MS (ES 604.1 [M

+HJ".

4.2.2 General procedure for the synthesis of comgs8-6

Step 1: To a vial were added intermediatéss-6a (1.0 eq), DMAP (20 mol%, 0.2 eq), DIEA
(3.0 eq) and DCM (2 mL). After the reaction mixtusas cooled to 0 °C by ice-water bath,
3-(trifluoromethyl)benzenesulfonyl chloride (1.2)agas subsequently added dropwise. Then the
reaction mixture was stirred at room temperaturelfd h. After completion of the reaction, the
resulting mixture was diluted with DCM and washeithwvater. The separated agueous phase
was washed with DCM. The combined organic layersewdried over MgSQ) filtered, and
concentrated in vacuo. The crude mixture was gatiby column chromatography on silica gel
(petroleum: ethyl acetate (EA) = 10:1~3:1) to afftiie desired producBh—6b.

Step 22 To a vial were added intermediates3b-6b (1.0 eq),
2-(3-(difluoromethoxy)-5-fluorophenyl)-4,4,5,5-tatnethyl-1,3,2-dioxaborolane (1.2 eq),
Pd(dppf)C} (5 mol%, 0.05 eq), X-Phos (10 mol%, 0.1 eg)CKxs (3.0 eq) and 1,4-dioxane (3
mL). Then the reaction mixture was stirred underdtmosphere at 100 °C for 12 h. After
completion of the reaction, the resulting mixturasvdiluted with EA and washed with water. The
separated aqueous phase was washed with EA. Theiremorganic layers were dried over
MgSQ,, filtered, and concentrated in vacuo. The crudetureé was purified by column

chromatography on silica gel (petroleum: EA = 181y to afford the desired produ@s6.

4.2.2.1 6-(3-(Difluoromethoxy)-5-fluorophenyl)-B{(trifluoromethyl)phenyl)sulfonyl)indolin@).
Yield: 52%, white solid, purity: 94%H NMR (400 MHz, DMSOdq) 5 (ppm) 8.15 (dJ) = 6.6 Hz,
1H), 8.04 (s, 2H), 7.79 (8 = 7.2 Hz, 1H), 7.63 (s, 1H), 7.58 — 7.39 (m, 1HB2 (d,J = 5.1 Hz,
2H), 7.24 — 7.19 (m, 2H), 7.13 (d= 8.9 Hz, 1H), 4.00 (t) = 6.6 Hz, 2H), 2.88 (1) = 7.3 Hz,
2H); **C NMR (150 MHz, DMSOdg) & (ppm) 163.5, 161.9, 152.2 @@= 12.0 Hz), 143.4 (d] =
9.5 Hz), 141.6, 137.7, 137.2, 133.1, 131.2, 13130.4, 129.9 (dJ = 32.9 Hz), 126.1, 123.5,
123.3, 116.1 (t) = 258.4 Hz), 112.8, 112.3, 110.2 (5 22.3 Hz), 105.3 (d] = 25.6 Hz), 50.4,

26.9; MS (ESI) m/z 488.1 [M + H]



4.2.2.2 6-(3-(Difluoromethoxy)-5-fluorophenyl)- B{(trifluoromethyl)phenyl)sulfonyl)-1H-indole
(4). Yield: 48%, white solid, purity: 98%H NMR (400 MHz, DMSOdg) & (ppm) 8.45 (s, 1H),
8.41 (d,J = 7.2 Hz, 1H), 8.18 (s, 1H), 8.10 @= 6.7 Hz, 1H), 8.02 (s, 1H), 7.84 {t= 7.1 Hz,
1H), 7.72 (dJ = 7.6 Hz, 1H), 7.63 (d] = 7.7 Hz, 1H), 7.46 (d] = 8.0 Hz, 2H), 7.30 (d] = 14.8
Hz, 2H), 7.17 (dJ = 9.4 Hz, 1H), 6.94 (s, 1H}*C NMR (150 MHz, DMSOdg) & (ppm) 163.5,
161.9, 152.2 (dJ = 11.9 Hz), 143.6 (dJ = 9.5 Hz), 137.8, 135.0, 134.5, 131.5, 131.3, 430.
130.7, 130.2 (dJ = 33.0 Hz), 128.1, 123.4, 123.2, 122.3, 116.1 &, 258.2 Hz), 113.0, 111.0,

110.6 (dJ = 22.3 Hz), 110.0, 105.1 (d= 25.6 Hz); MS (ESI) m/z 486.1 [M + H]

4223
6-(3-(Difluoromethoxy)-5-fluorophenyl)-1-((3-(tubromethyl)phenyl)sulfonyl)-1H-indazold5).
Yield: 42%, white solid, purity: 98%H NMR (400 MHz, DMSOde) 5 (ppm) 8.10 (dJ = 7.7 Hz,
1H), 8.00 (dJ = 8.7 Hz, 2H), 7.95 (d] = 8.1 Hz, 1H), 7.85 (d] = 7.8 Hz, 1H), 7.81 (d] = 8.9
Hz, 1H), 7.57 — 7.39 (m, 1H), 7.33 (s, 1H), 7.31.21 (m, 2H), 7.16 (s, 1H}*C NMR (150 MHz,
DMSO-dg) & (ppm) 170.1, 163.5, 161.9, 152.3 Jd; 12.0 Hz), 142.9, 140.7 (d~= 9.6 Hz), 140.4,
138.6, 134.5, 131.0, 130.7, 129.8, 126.0, 125.3,31215.9, 115.8 (f] = 258.8 Hz), 113.0, 110.5

(d,J = 22.9 Hz), 109.8, 106.8 (d= 25.6 Hz); MS (ESI) m/z 487.1 [M + H]

4224
6-(3-(Difluoromethoxy)-5-fluorophenyl)-1-((3-(ttifbromethyl)phenyl)sulfonyl)-1H-benzo[d]imid
azole(6). Yield: 43%, white solid, purity: 99%H NMR (400 MHz, CDC}) 5 (ppm) 8.43 (s, 1H),
8.32 (s, 1H), 8.20 (dl = 8.0 Hz, 1H), 7.99 (d] = 1.3 Hz, 1H), 7.93 (d] = 7.8 Hz, 1H), 7.86 (]

= 8.4 Hz, 1H), 7.73 ( = 7.9 Hz, 1H), 7.57 (ddl = 8.4, 1.7 Hz, 1H), 7.18 — 7.14 (m, 2H), 6.94 —
6.90 (m, 1H), 6.60 (&) = 73.0 Hz, 1H);*C NMR (150 MHz, DMSQds) 5 (ppm) 163.5, 161.9,
152.2 (d,J = 12.3 Hz), 143.5 (d] = 10.7 Hz), 143.1 (d] = 9.7 Hz), 137.6, 136.0, 132.1, 131.8,
131.5, 130.6 (t) = 16.7 Hz), 124.6, 124.3, 123.7, 121.9, 121.2, 116 J = 258.3 Hz), 113.3,

110.9 (dJ = 22.5 Hz), 110.3, 105.4 (d= 25.8 Hz); MS (ESI) m/z 487.1 [M + H]

4.2.3 General procedure for the synthesis of comge?-19



Step 1: To a vial were added intermediat&s-19a (1.0 eq), DMAP (20 mol%, 0.2 eq), DIEA
(3.0 eq) and DCM (2 mL). After the reaction mixtumas cooled to 0 °C by ice-water bath,
3-(trifluoromethyl)benzenesulfonyl chloride (1.2)agas subsequently added dropwise. Then the
reaction mixture was stirred at room temperatureltd h. After completion of the reaction, the
resulting mixture was diluted with DCM and washeithwvater. The separated aqueous phase
was washed with DCM. The combined organic layersewdried over MgSg) filtered, and
concentrated in vacuo. The crude mixture was matily column chromatography on silica gel
(petroleum: EA = 10:1~3:1) to afford the desireddarcts7b—19b.

Step 22 To a vial were added intermediates7b—19 (1.0 eq),
2-(3-(difluoromethoxy)-5-fluorophenyl)-4,4,5,5-tatnethyl-1,3,2-dioxaborolane (1.2 eq),
Pd(dppf)C} (5 mol%, 0.05 eq), X-Phos (10 mol%, 0.1 eq)CRxs (3.0 eq) and 1,4-dioxane (3
mL). Then the reaction mixture was stirred under dimosphere at 100 °C for 12 h. After
completion of the reaction, the resulting mixturasvdiluted with EA and washed with water. The
separated aqueous phase was washed with EA. Thbiremnorganic layers were dried over
MgSQ,, filtered, and concentrated in vacuo. The crudetumé was purified by column
chromatography on silica gel (petroleum: EA = 181} to afford the desired produdts-19c.

Step 3: To a vial were added intermediatés-19c (1.0 eq), LiOH ag. (¥, 2.0 eq) and THF
(2 mL). After that the reaction mixture was stirr@droom temperature for 5 h. After completion
of the reaction, the pH of solution was adjustedtiout 3 by HCI (R)). Then the resulting mixture
was diluted with EA and washed with water. The sa&jgal aqueous phase was washed with EA.
The combined organic layers were dried over MgSilered, and concentrated in vacuo. The
crude mixture was purified by column chromatographysilica gel (petroleum: EA = 1:1~1:8) to

afford the desired products-19.

4231
6-(3-(Difluoromethoxy)-5-fluorophenyl)-1-((3-(ttibromethyl)phenyl)sulfonyl)-1H-indole-2-carb
oxylic acid(7). Yield: 76%, white solid, purity: 97%H NMR (400 MHz, CQOD) & (ppm) 8.38
(s, 1H), 8.30 (s, 2H), 7.96 (d,= 7.6 Hz, 1H), 7.75 (t) = 8.0 Hz, 1H), 7.71 (d] = 8.3 Hz, 1H),
7.58 (d,J = 8.1 Hz, 1H), 7.30 (d] = 10.3 Hz, 1H), 7.26 (d = 7.1 Hz, 2H), 7.00 (s, 1H), 6.89 {t,

= 64.7 Hz, 1H)*3C NMR (150 MHz, CROD) & (ppm) 163.6, 162.0, 152.2 @@= 11.6 Hz), 143.8



(d, J = 9.4 Hz), 138.9, 137.8, 137.4, 130.4 d; 33.4 Hz), 129.9, 129.8 (d,= 2.7 Hz), 129.6,
128.2, 123.6, 123.5, 123.0, 122.4, 121.7, 1155%t258.9 Hz), 115.4, 112.9, 112.8, 109.9)¢,

22.7 Hz), 104.8 (d) = 25.6 Hz); MS (ESI) m/z 530.1 [M + H]

4.2.3.2
2-(6-(3-(Difluoromethoxy)-5-fluorophenyl)-1-((34ftaoromethyl)phenyl)sulfonyl)-1H-indol-2-yl)
acetic acid8). Yield: 73%, pale yellow solid, purity: 93%H NMR (400 MHz, CDC}) 5 (ppm)
8.20 (s, 1H), 8.08 (s, 1H), 8.00 @= 8.0 Hz, 1H), 7.82 (d] = 8.0 Hz, 1H), 7.62 (d] = 7.7 Hz,
1H), 7.56 (dJ = 8.1 Hz, 1H), 7.43 (d] = 8.2 Hz, 1H), 7.11 (d] = 14.8 Hz, 2H), 6.87 (dl = 9.1
Hz, 1H), 6.68 (s, 1H), 6.58 @,= 73.2 Hz, 1H), 4.19 (s, 2H)*C NMR (150 MHz, CDG)) § (ppm)
174.3,164.1, 162.5, 152.1 = 9.0 Hz), 144.5 (d] = 9.3 Hz), 139.7, 137.0, 136.3, 133.9, 130.7
(d,J = 2.6 Hz), 130.3, 129.9, 129.2, 124.0 {& 3.3 Hz), 123.5, 121.6, 115.6 Jt= 261.5 Hz),
114.3, 113.0, 112.8, 111.4 (= 22.2 Hz), 106.2 (dl = 25.1 Hz), 34.7; MS (ESI) m/z 544.1 [M +

HI*.

4.2.3.3
3-(6-(3-(Difluoromethoxy)-5-fluorophenyl)-1-((34ftuoromethyl)phenyl)sulfonyl)- 1H-indol-2-yI)
propanoic acid9). Yield: 78%, pale yellow solid, purity: 98% NMR (400 MHz, CDC}) &
(ppm) 8.29 (s, 1H), 8.10 (s, 1H), 7.90 Jd& 6.4 Hz, 1H), 7.80 (d] = 6.3 Hz, 1H), 7.58 (t] = 6.9
Hz, 1H), 7.50 (dJ = 7.3 Hz, 1H), 7.43 (d] = 7.4 Hz, 1H), 7.17 (d] = 13.3 Hz, 2H), 6.88 (d] =
7.8 Hz, 1H), 6.69 (t) = 73.7 Hz, 1H), 6.52 (s, 1H), 3.37 (= 16.9 Hz, 2H), 2.88 (dl = 17.8 Hz,
2H); °C NMR (150 MHz, CDG)) § (ppm) 176.2, 164.1, 162.5, 152.2 Jc5 11.5 Hz), 144.7 (d]
= 9.3 Hz), 141.1, 139.7, 137.6, 136.0, 132.1,33.7 Hz), 130.6, 130.3, 130.0, 129.7J¢, 5.8
Hz), 129.4, 123.6, 121.1, 115.7Jt 261.5 Hz), 114.3, 113.3, 111.4 {ds 22.1 Hz), 109.9, 106.1

(d,J = 25.1 Hz), 32.9, 24.9; MS (ESI) m/z 558.1 [M +H]

4234
4-(6-(3-(Difluoromethoxy)-5-fluorophenyl)-1-((3-ftuoromethyl)phenyl)sulfonyl)-1H-indol-2-yl)
butanoic acid10). Yield: 71%, white solid, purity: 96%H NMR (400 MHz, CDC}) & (ppm)

8.31 (s, 1H), 8.08 (s, 1H), 7.82 (dbk 21.7, 7.8 Hz, 2H), 7.57 @,= 7.9 Hz, 1H), 7.50 (d] = 8.1



Hz, 1H), 7.42 (dJ = 8.1 Hz, 1H), 7.18 (d] = 13.2 Hz, 2H), 6.86 (dl = 9.1 Hz, 1H), 6.69 (] =
73.3 Hz, 1H), 6.51 (s, 1H), 3.11 {= 7.4 Hz, 2H), 2.50 () = 7.1 Hz, 2H), 2.18 — 2.11 (m, 2H);
¥C NMR (150 MHz, CDGJ) & (ppm) 177.6, 164.1, 162.5, 152.2 {d= 11.6 Hz), 144.8 (d] =

9.3 Hz), 142.1, 139.8, 137.7, 135.8, 132.1J¢ 34.1 Hz), 130.5, 130.3, 129.9, 129.3, 123.5,
123.4 (d,J = 3.1 Hz), 121.0, 115.8 (i,= 261.4 Hz), 114.3, 113.4, 111.4 (b= 22.1 Hz), 110.1,

106.1 (d,J = 25.3 Hz), 32.9, 28.4, 23.9; MS (ESI) m/z 57ML4 H]".

4.2.3.5
2-(6-(3-(Difluoromethoxy)-5-fluorophenyl)-1-((34ftuoromethyl)phenyl)sulfonyl)- 1H-indol-3-yI)
acetic acid11). Yield: 75%, pale yellow solid, purity: 95%4 NMR (400 MHz, CDCJ) & (ppm)
8.19 (s, 1H), 8.12 (s, 1H), 8.07 @z 7.4 Hz, 1H), 7.81 (d] = 6.2 Hz, 1H), 7.65 (s, 1H), 7.62 —
7.57 (m, 2H), 7.46 (d] = 7.4 Hz, 1H), 7.15 (d] = 10.1 Hz, 2H), 6.89 (dl = 8.4 Hz, 1H), 6.60 (t,
J=73.3 Hz, 1H), 3.78 (s, 2H)*C NMR (150 MHz, CDGJ) 5 (ppm) 175.7, 164.1, 162.5, 152.2 (d,
J=11.5 Hz), 144.3 (d] = 9.2 Hz), 139.0, 136.8, 135.4, 132.1Jq 33.9 Hz), 130.7 (d] = 2.6
Hz), 130.4, 130.4, 129.9, 125.7, 123.9J¢; 3.2 Hz), 123.3, 120.3, 115.6 Jt= 261.5 Hz), 115.4,

114.4, 112.1, 111.5 (d,= 22.2 Hz), 106.3 (d] = 25.2 Hz), 60.5; MS (ESI) m/z 544.1 [M +H]

4.2.3.6
3-(6-(3-(Difluoromethoxy)-5-fluorophenyl)-1-((34ftuoromethyl)phenyl)sulfonyl)- 1H-indol-3-yI)
propanoic acid12). Yield: 76%, pale yellow solid, purity: 94% NMR (400 MHz, CDC)) &
(ppm) 8.17 (s, 1H), 8.12 (s, 1H), 8.03 {d; 7.4 Hz, 1H), 7.80 (d] = 7.8 Hz, 1H), 7.59 (dd] =
13.6, 8.1 Hz, 2H), 7.46 (d,= 10.7 Hz, 2H), 7.16 (dl = 14.3 Hz, 2H), 6.89 (dl = 9.0 Hz, 1H),
6.60 (t,J = 73.2 Hz, 1H), 3.05 (1] = 7.2 Hz, 2H), 2.78 (t) = 7.3 Hz, 2H);*C NMR (150 MHz,
CDCl) 6 (ppm) 175.7, 164.3, 162.7, 152.2 {d= 10.5 Hz), 144.4 (d] = 9.0 Hz), 139.2, 136.7,
135.7, 132.3, 132.0, 130.7, 130.6 ¢ 2.6 Hz), 130.3, 129.8, 123.9, 123.1, 122.3, 1,2015.6 (t,
J=261.7 Hz), 114.4, 112.3, 111.5 @s 22.2 Hz), 106.3 (d] = 25.1 Hz), 32.9, 20.0; MS (ESI)

m/z 558.1 [M + HJ.

4.2.3.7

4-(6-(3-(Difluoromethoxy)-5-fluorophenyl)-1-((3-ftuoromethyl)phenyl)sulfonyl)-1H-indol-3-yl)



butanoic acid13). Yield: 72%, white solid, purity: 96% NMR (400 MHz, CDC}) 5 (ppm)
8.17 (s, 1H), 8.13 (s, 1H), 8.05 = 6.4 Hz, 1H), 7.81 (d] = 6.3 Hz, 1H), 7.60 (dd, = 17.4, 8.0
Hz, 2H), 7.45 — 7.41 (m, 2H), 7.16 @= 10.9 Hz, 2H), 6.88 (dl = 7.8 Hz, 1H), 6.61 (] = 73.2
Hz, 1H), 2.77 (tJ = 7.1 Hz, 2H), 2.42 (t) = 6.8 Hz, 2H), 2.12 — 1.98 (m, 2HC NMR (150
MHz, CDCk) & (ppm) 178.5, 164.1, 162.5, 152.2 §d= 11.7 Hz), 144.5 (d] = 9.2 Hz), 139.1,
136.5, 135.8, 132.1 (d,= 33.9 Hz), 131.0, 130.6 (d,= 2.7 Hz), 130.3, 129.8, 123.8 @= 3.3
Hz), 123.7, 123.1, 123.1, 120.3, 115.68)(t 261.5 Hz), 114.4, 112.2, 111.5 {d5 22.2 Hz), 106.2

(d,J = 25.2 Hz), 33.1, 24.1, 23.8; MS (ESI) m/z 57ML4 H]".

4.2.3.8
2-(6-(3-(Difluoromethoxy)-5-fluorophenyl)-1-((34ftuoromethyl)phenyl)sulfonyl)indolin-2-yl)ace
tic acid(14). Yield: 76%, white solid, purity: 99%H NMR (400 MHz, CDCJ) & (ppm) 7.96 (s,
1H), 7.90 (dJ = 8.1 Hz, 1H), 7.85 — 7.81 (m, 2H), 7.59Jt 7.6 Hz, 1H), 7.17 — 7.13 (m, 4H),
6.89 (d,J =9.0 Hz, 1H), 6.59 () = 73.1 Hz, 1H), 4.65 (] = 9.5 Hz, 1H), 3.17 (dd} = 16.2, 3.6
Hz, 1H), 3.02 (ddJ = 16.7, 9.3 Hz, 1H), 2.81 — 2.71 (m, 2HC NMR (150 MHz, CDG)) &
(ppm) 174.4, 164.1, 162.5, 152.2 M= 11.2 Hz), 143.9 (d) = 9.1 Hz), 141.3, 139.6, 138.8,
131.9 (d,J = 33.5 Hz), 131.3, 130.1 (d,= 4.2 Hz), 126.0, 124.5, 124.2 @7 3.2 Hz), 123.9,
122.0, 115.6 (t) = 261.7 Hz), 115.5, 114.1, 111.3 (b5 22.2 Hz), 106.5 (d] = 25.3 Hz), 59.3,

41.0, 34.5; HRMS (ESI): m/z [M + Hcalcd for G4H1gFeNOsS: 546.0804, found: 546.0809.

4.2.3.9
3-(6-(3-(Difluoromethoxy)-5-fluorophenyl)-1-((34ftuoromethyl)phenyl)sulfonyl)indolin-2-yl)pro
panoic acid15). Yield: 77%, white solid, purity: 96%H NMR (400 MHz, CDC}) & (ppm) 7.84
(d,J = 6.6 Hz, 2H), 7.79 (1) = 6.1 Hz, 2H), 7.54 (1) = 7.8 Hz, 1H), 7.27 (d) = 7.3 Hz, 1H),
7.16 (t,J = 12.6 Hz, 3H), 6.89 (d] = 8.9 Hz, 1H), 6.60 (1) = 73.2 Hz, 1H), 4.45 (d] = 7.0 Hz,
1H), 2.80 — 2.71 (m, 1H), 2.68 — 2.59 (m, 2H), 2(d9J = 16.4 Hz, 1H), 1.98 (dd, = 16.3, 9.7
Hz, 2H);*C NMR (150 MHz, CDG)) 5 (ppm) 175.6, 164.3, 162.6, 152.3 Jck 10.8 Hz), 143.8
(d,J=9.4 Hz), 141.3, 139.3, 138.9, 133.0, 130.1, 8,2825.8, 124.9, 124.1, 117.2, 115.6)(
259.5 Hz), 114.1, 111.3 (d,= 22.4 Hz), 106.5 (d] = 24.7 Hz), 62.3, 34.5, 30.9, 29.7; MS (ESI)

m/z 560.1 [M + H].



4.2.3.10
4-(6-(3-(Difluoromethoxy)-5-fluorophenyl)-1-((34ftaoromethyl)phenyl)sulfonyl)indolin-2-yl)but
anoic acid(16). Yield: 74%, white solid, purity: 97%H NMR (400 MHz, CDCJ) & (ppm) 7.89 (s,
1H), 7.84 — 7.74 (m, 3H), 7.55 (t= 6.6 Hz, 1H), 7.26 (d] = 5.7 Hz, 1H), 7.12 (q] = 14.8 Hz,
3H), 6.88 (d,J = 8.0 Hz, 1H), 6.60 (t) = 72.5 Hz, 1H), 4.32 (] = 10.4 Hz, 1H), 2.72 (dd] =
15.9, 8.8 Hz, 1H), 2.55 (d,= 16.4 Hz, 1H), 2.44 — 2.35 (m, 2H), 1.83 — 1.68 4H); °C NMR
(150 MHz, CDC}) & (ppm) 179.0, 164.1, 162.5, 152.2 (d= 11.6 Hz), 143.9 (dJ = 9.2 Hz),
141.6, 139.3, 139.1, 132.9, 131.7 Jo= 33.5 Hz), 130.0, 129.9, 129.7 @= 2.4 Hz), 125.8,
124.6, 124.1, 124.1, 116.5, 115.6Jt 259.5 Hz), 114.1, 111.2 (d,= 22.2 Hz), 106.4 (d] =

25.2 Hz), 63.0, 35.7, 34.0, 33.4, 20.2; MS (ESH 674.1 [M + H.

4.2.3.11
2-(6-(3-(Difluoromethoxy)-5-fluorophenyl)-1-((3-ftuoromethyl)phenyl)sulfonyl)indolin-3-yl)ace
tic acid (7). Yield: 75%, pale yellow solid, purity: 94%4 NMR (400 MHz, CDCJ) & (ppm)
8.12 (s, 1H), 8.00 (d] = 7.6 Hz, 1H), 7.86 (d] = 7.3 Hz, 1H), 7.81 (s, 1H), 7.65 {t= 7.9 Hz,
1H), 7.20 (dJ = 3.7 Hz, 2H), 7.14 (dd} = 17.3, 8.0 Hz, 2H), 6.90 (d,= 9.0 Hz, 1H), 6.59 (1] =
73.0 Hz, 1H), 4.24 — 4.19 (m, 1H), 3.81 (dd&s 11.1, 5.6 Hz, 1H), 3.65 — 3.58 (m, 1H), 2.66, (dd
J=17.2, 4.6 Hz, 1H), 2.30 (dd= 16.9, 9.9 Hz, 1H)**C NMR (150 MHz, CDGCJ) 5 (ppm) 175.5,
164.1, 162.5, 152.2 (d,= 11.2 Hz), 143.9 (d] = 9.2 Hz), 142.0, 140.3, 138.1, 133.8, 132.0](d,
= 33.6 Hz), 130.2 (d] = 9.5 Hz), 125.0, 124.4, 123.9, 123.6, 122.1,416J = 261.7 Hz), 114.2,
113.5, 111.3 (dJ = 22.2 Hz), 106.6 (d] = 25.1 Hz), 56.1, 38.8, 36.0; MS (ESI) m/z 54614

H]".

4.2.3.12
3-(6-(3-(Difluoromethoxy)-5-fluorophenyl)-1-((34ftuoromethyl)phenyl)sulfonyl)indolin-3-yl)pro
panoic acid 18). Yield: 78%, pale yellow solid, purity: 96%4 NMR (400 MHz, CDC}) & (ppm)
8.12 (s, 1H), 8.00 (d] = 7.7 Hz, 1H), 7.85 (d] = 7.5 Hz, 1H), 7.79 (s, 1H), 7.64 {t= 7.8 Hz,
1H), 7.20 (s, 2H), 7.13 (d,= 14.1 Hz, 2H), 6.89 (d = 9.4 Hz, 1H), 6.59 () = 73.2 Hz, 1H),

4.06 (t,J = 9.8 Hz, 1H), 3.71 (dd] = 10.4, 4.8 Hz, 1H), 3.30 — 3.23 (m, 1H), 2.3 7.3 Hz,



2H), 2.05 — 1.87 (m, 2H); MS (ESI) m/z 560.1 [M +'H

4.2.3.13
4-(6-(3-(Difluoromethoxy)-5-fluorophenyl)-1-((3-ftuoromethyl)phenyl)sulfonyl)indolin-3-yl)but
anoic acid (9). Yield: 79%, white solid, purity: 97%H NMR (400 MHz, CDCJ) & (ppm) 8.12 (s,
1H), 8.01 (dJ = 6.7 Hz, 1H), 7.84 (d] = 6.8 Hz, 1H), 7.79 (s, 1H), 7.64 {§t= 6.7 Hz, 1H), 7.19
—7.12 (m, 4H), 6.88 (dl = 9.0 Hz, 1H), 6.59 (] = 73.2 Hz, 1H), 4.10 (] = 9.4 Hz, 1H), 3.73 —
3.70 (m, 1H), 3.21 (s, 1H), 2.33 (s, 2H), 1.6243); **C NMR (150 MHz, CDG)) & (ppm) 178.6,
164.0, 162.4, 152.1 (d,= 11.5 Hz), 144.0 (d] = 9.1 Hz), 141.9, 139.6, 138.0, 135.2, 131.8)(q,
= 33.6 Hz), 130.2, 130.1, 130.0, 125.1, 124.3,3.2B15.6 (tJ = 261.4 Hz), 114.0, 113.1, 111.2
(d,J = 22.2 Hz), 106.4 (d] = 25.2 Hz), 55.8, 39.5, 34.0, 33.5, 24.7; MS (B8lx 574.1 [M +

HI".

4.2.4 General procedure for the synthesis of comge20-29

To a vial were added4 (1.0 eq), related secondary amine (1.2 eq), HATI2 €q), DIEA
(3.0 eq) and DCM (2 mL). Then the reaction mixtwas stirred at 30 °C for 3-12 h. After
completion of the reaction, the resulting mixturaswdiluted with DCM and washed with water.
The separated aqueous phase was washed with DCdcdrhbined organic layers were dried
over MgSQ, filtered, and concentrated in vacuo. The crudgturé was purified by column

chromatography on silica gel (petroleum: EA = 8:1}1o afford the desired produ@8-29.

4241

1-(2-(6-(3-(Difluoromethoxy)-5-fluorophenyl)- 1-((8ifluoromethyl)phenyl)sulfonyl)indolin-2-yl)
acetyl)azetidin-3-one20). Yield: 80%, white solid, purity: 96%H NMR (400 MHz, CDC)) &
(ppm) 7.95 (s, 1H), 7.91 (d,= 8.1 Hz, 1H), 7.84 (s, 1H), 7.82 @z 7.6 Hz, 1H), 7.60 (] = 7.7
Hz, 1H), 7.15 (ddy = 13.9, 5.7 Hz, 4H), 6.89 (d,= 9.0 Hz, 1H), 6.59 (1) = 73.3 Hz, 1H), 4.99
(d, J = 14.9 Hz, 1H), 4.87 (d] = 19.0 Hz, 2H), 4.73 (d] = 13.8 Hz, 2H), 3.10 — 3.02 (m, 2H),
2.85 (dd,J = 12.4, 5.9 Hz, 1H), 2.69 (dd,= 15.5, 8.8 Hz, 1H)**C NMR (150 MHz, CDG)) 5
(ppm) 193.8, 169.6, 165.8, 164.1, 162.5, 152.2)(d,11.5 Hz), 143.8 (d) = 9.3 Hz), 141.3,

139.6, 138.4, 131.5, 130.1, 126.1, 124.5, 124.2,8,222.0, 115.6 (§ = 261.6 Hz), 115.1, 114.1,



111.2 (d,J = 22.3 Hz), 106.5 (d] = 25.1 Hz), 59.9, 40.2, 38.6, 34.6; MS (ESI) m@93 [M +

HI".

4242
2-(6-(3-(Difluoromethoxy)-5-fluorophenyl)-1-((34ftuoromethyl)phenyl)sulfonyl)indolin-2-yl)-1-(
3-hydroxyazetidin-1-yl)ethanon&l). Yield: 65%, pale yellow solid, purity: 95% NMR (400
MHz, CDCk) & (ppm) 7.92 (s, 1H), 7.89 (d,= 6.6 Hz, 1H), 7.82 (s, 1H), 7.79 @= 7.8 Hz, 1H),
7.58 (t,J = 7.2 Hz, 1H), 7.23 (d] = 8.0 Hz, 1H), 7.14 (d = 9.8 Hz, 3H), 6.87 (d] = 9.0 Hz, 1H),
6.59 (t,J = 73.1 Hz, 1H), 4.69 — 4.64 (m, 2H), 4.42 — 4.4% pH), 3.96 (dddd) = 48.9, 37.9,
10.0, 3.8 Hz, 3H), 3.02 — 2.94 (m, 1H), 2.85 — AM6 2H), 2.48 (dd) = 14.9, 9.6 Hz, 1H)**C
NMR (150 MHz, CDCY) & (ppm) 169.7 (dJ = 28.6 Hz), 165.8, 164.1, 162.4, 152.1Jc 11.4
Hz), 143.9 (dJ = 6.0 Hz), 141.2, 139.4, 138.6 (t= 7.8 Hz), 131.9 (d] = 7.8 Hz), 130.1 (dJ =
2.0 Hz), 126.1, 124.4 (d,= 4.3 Hz), 124.1, 123.8, 122.0, 115.6)(& 261.4 Hz), 115.2 (d] =
11.8 Hz), 114.0, 111.2 (d,= 22.1 Hz), 106.4 (d] = 26.5 Hz), 61.1 (d] = 13.0 Hz), 60.1, 59.9 (d,

J=13.0 Hz), 57.7 (d] = 22.5 Hz), 38.8 (d] = 5.0 Hz), 34.5; MS (ESI) m/z 601.1 [M + H]

4243

1-(2-(6-(3-(Difluoromethoxy)-5-fluorophenyl)- 1-((8ifluoromethyl)phenyl)sulfonyl)indolin-2-yl)
acetyl)azetidine-3-carboxylic aci@Z). Yield: 88%, white solid, purity: 97%H NMR (400 MHz,
CDCl) 5 (ppm) 7.92 — 7.88 (m, 2H), 7.82 (s, 1H), 7.794&; 7.4 Hz, 1H), 7.57 (t) = 7.5 Hz,
1H), 7.23 (dJ = 8.0 Hz, 1H), 7.18 — 7.10 (m, 3H), 6.87 Jd; 9.0 Hz, 1H), 6.59 (1) = 73.2 Hz,
1H), 4.69 (s, 1H), 4.28 (dd,= 54.5, 29.6 Hz, 3H), 3.47 — 3.12 (m, 1H), 2.99.93 (m, 1H), 2.79
(t, J = 18.8 Hz, 2H), 2.47 (dd} = 17.1, 8.5 Hz, 1H), 2.27 (dd,= 27.8, 21.0 Hz, 1H)"*C NMR
(150 MHz, CDC}) & (ppm) 170.0, 164.1, 162.4, 152.2 (d= 11.3 Hz), 143.9 (d) = 9.1 Hz),
141.2 (d,J = 10.5 Hz), 139.4, 138.6 (d,= 6.4 Hz), 131.9, 131.7, 130.1, 130.0, 126.1, 3,24.
124.1, 123.8, 122.0, 115.6 (= 261.4 Hz), 115.3, 114.0, 111.2 {5z 22.3 Hz), 106.4 (d) =
24.8 Hz), 59.9 (dJ = 18.4 Hz), 45.4, 38.4 (d,= 20.2 Hz), 34.5 (d] = 18.2 Hz), 31.9; MS (ESI)

m/z 629.1 [M + HJ.



4.2.4.4
2-(6-(3-(Difluoromethoxy)-5-fluorophenyl)-1-((34ftuoromethyl)phenyl)sulfonyl)indolin-2-yl)-1-(
2-oxa-6-azaspiro[3.3]heptan-6-yl)ethanor@8), Yield: 71%, white solid, purity: 96%1 NMR
(400 MHz, CDC}) é (ppm) 7.88 (s, 1H), 7.84 (d,= 7.6 Hz, 1H), 7.76 (d] = 6.9 Hz, 2H), 7.55 (t,
J=7.5Hz, 1H), 7.20 (d] = 7.4 Hz, 1H), 7.11 — 7.08 (m, 3H), 6.84 Jd; 8.8 Hz, 1H), 6.57 (1)
= 73.2 Hz, 1H), 4.60 (d] = 8.0 Hz, 1H), 4.21 (ddd} = 50.4, 38.3, 9.7 Hz, 3H), 3.62 @= 4.5
Hz, 4H), 2.95 (ddJ = 16.9, 9.4 Hz, 1H), 2.76 (dd,= 22.3, 10.4 Hz, 2H), 2.41 (dd= 15.1, 9.0
Hz, 1H), 2.21 (s, 1H)**C NMR (150 MHz, CDGJ) & (ppm) 169.5, 164.0, 162.3, 152.1 (d=
11.2 Hz), 143.8 (d) = 9.1 Hz), 141.1, 139.3, 138.5, 131.8, 130.1,0,3026.0, 124.3, 123.9 (d,
= 2.5 Hz), 123.7, 121.9, 115.5 Jt= 261.5 Hz), 115.0, 113.9, 111.1 {ds 22.2 Hz), 106.3 (d] =

25.3 Hz), 80.6, 80.5, 59.9, 59.6, 57.3, 38.6, 33465; MS (ESI) m/z 627.1 [M + ]

4.2.4.5
1-(2-(6-(3-(Difluoromethoxy)-5-fluorophenyl)-1-((8ifluoromethyl)phenyl)sulfonyl)indolin-2-yl)
acetyl)pyrrolidin-3-one 24). Yield: 85%, white solid, purity: 95% NMR (400 MHz, CDC}) &
(ppm) 7.93 (s, 1H), 7.90 (d,= 7.3 Hz, 1H), 7.84 (d] = 3.3 Hz, 1H), 7.81 (d] = 7.4 Hz, 1H),
7.59 (t,J = 6.9 Hz, 1H), 7.23 (s, 1H), 7.16 — 7.13 (m, 36188 (d,J = 8.9 Hz, 1H), 6.59 (1] =
73.2 Hz, 1H), 4.75 () = 8.8 Hz, 1H), 3.97 — 3.82 (m, 4H), 3.19 — 3.02 2id), 2.84 (dd,J = 11.0,
5.6 Hz, 1H), 2.68 (ddd] = 23.1, 18.5, 8.4 Hz, 3H}’C NMR (150 MHz, CDG)) 5 (ppm) 209.0
(d,J=14.6 Hz), 169.1 (d] = 21.2 Hz), 165.7, 164.1, 162.4, 152.2J¢ 11.2 Hz), 143.8 (d] =
9.1 Hz), 141.3, 139.5, 138.5, 131.7 §d= 6.4 Hz), 130.1, 131.7 (d,= 7.5 Hz), 124.4, 124.1,
123.8, 122.0, 115.6 (§,= 261.5 Hz), 115.2 (d] = 17.3 Hz), 114.1, 111.2 (d,= 22.2 Hz), 106.5
(d,J=25.2 Hz), 59.9 (d] = 12.9 Hz), 52.0, 43.4, 42.0 (@= 35.5 Hz), 40.6, 34.9 (d,= 2.7 Hz);

MS (ESI) m/z 613.1 [M + H}

4.2.4.6

1-(2-(6-(3-(Difluoromethoxy)-5-fluorophenyl)- 1-((8ifluoromethyl)phenyl)sulfonyl)indolin-2-yl)
acetyl)piperidin-4-one25). Yield: 77%, white solid, purity: 94%H NMR (400 MHz, CDC}) &

(ppm) 7.95 (s, 1H), 7.91 (d,= 7.9 Hz, 1H), 7.85 (s, 1H), 7.83 (#= 7.8 Hz, 1H), 7.61 (t} = 7.6

Hz, 1H), 7.29 — 7.25 (m, 1H), 7.18 — 7.13 (m, 3610 (d,J = 8.6 Hz, 1H), 6.61 (1) = 73.2 Hz,



1H), 4.77 (ddJ = 12.8, 6.5 Hz, 1H), 4.05 — 3.99 (m, 1H), 3.87.63m, 3H), 3.22 (dd] = 15.9,
3.0 Hz, 1H), 3.09 (dd] = 16.5, 9.4 Hz, 2H), 2.63 — 2.43 (m, 5&C NMR (150 MHz, CDGJ) §
(ppm) 206.2, 168.5, 165.7, 164.1, 162.4, 152.1)(d,11.7 Hz), 143.8 (d) = 9.1 Hz), 141.3,
139.4, 138.5, 131.8, 130.1 @= 11.8 Hz), 126.1, 124.4, 124.1, 123.8, 122.0,31(6J = 261.5
Hz), 115.2, 114.0, 111.2 (d,= 22.2 Hz), 106.4 (d] = 25.1 Hz), 60.3, 53.6, 44.0, 38.5, 34.9; MS

(ESI) m/z 627.1 [M + H]

4.2.4.7
2-(6-(3-(Difluoromethoxy)-5-fluorophenyl)-1-((34ftuoromethyl)phenyl)sulfonyl)indolin-2-yl)-1-(
4-hydroxypiperidin-1-yl)ethanon@8). Yield: 66%, pale yellow solid, purity: 979 NMR (400
MHz, CDCE) & (ppm) 7.78 (ddJ = 7.9, 5.1 Hz, 2H), 7.70 (d,= 7.3 Hz, 2H), 7.55 — 7.48 (m, 1H),
7.14 (d,J = 7.2 Hz, 1H), 7.06 — 7.03 (m, 3H), 6.77 Jc& 9.2 Hz, 1H), 6.54 (t] = 73.2 Hz, 1H),
4.61 (t,J = 9.6 Hz, 1H), 3.96 — 3.87 (m, 2H), 3.57 — 3.51 @), 2.65 — 2.46 (m, 3H}’C NMR
(150 MHz, CDC4) & (ppm) 167.6 (dy) = 6.4 Hz), 163.8, 162.2, 151.9 (b 11.3 Hz), 143.8 (d]

= 7.9 Hz), 141.1, 139.0, 138.4, 132.0, 131.5)(d,66.0 Hz), 130.0 (d] = 2.9 Hz), 129.8 (d] =
11.7 Hz), 126.0 (dJ = 5.8 Hz), 124.1, 123.7, 121.8, 115.4)(t 261.2 Hz), 115.1, 113.8, 110.9 (d,
J=22.1 Hz), 106.0 (d] = 25.2 Hz), 66.0 (dJ = 22.2 Hz), 60.3 (dJ = 6.0 Hz), 42.6 (dJ = 14.0
Hz), 40.1 (d,J = 4.3 Hz), 38.7 (dJ = 12.9 Hz), 34.6 (d] = 8.5 Hz), 34.1 (dJ = 15.0 Hz), 33.4 (d,

J=5.5Hz); MS (ESI) m/z 629.1 [M + H]

4.2.4.8
2-(6-(3-(Difluoromethoxy)-5-fluorophenyl)-1-((34ftaoromethyl)phenyl)sulfonyl)indolin-2-yl)-1-
morpholinoethanone2y). Yield: 78%, white solid, purity: 98%H NMR (400 MHz, DMSOds) &
(ppm) 8.08 (tJ = 7.2 Hz, 2H), 7.90 (s, 1H), 7.82 §t= 7.3 Hz, 1H), 7.70 (s, 1H), 7.42 @= 6.3
Hz, 2H), 7.37 (dJ = 9.2 Hz, 1H), 7.26 (d] = 9.5 Hz, 2H), 7.18 (d] = 9.4 Hz, 1H), 3.62 — 3.50
(m, 5H), 3.49 — 3.42 (m, 4H), 2.91 (dii= 18.9, 10.1 Hz, 3H), 2.71 — 2.65 (m, 1Hc NMR
(150 MHz, DMSO#d) & (ppm) 167.7, 163.5, 161.9, 152.2 Jck 12.2 Hz), 143.3 (d] = 9.2 Hz),
140.8, 137.8, 137.7, 132.7, 131.4, 130.7, 130.9,61@,J = 21.9 Hz), 126.4, 124.3, 123.2, 116.0
(t, J = 258.5 Hz), 114.2, 112.7, 110.2 (05 22.3 Hz), 105.3 (dJ = 25.5 Hz), 65.8, 60.3, 45.2,

41.2, 34.1; MS (ESI) m/z 615.1 [M + H]



4.2.4.9

1-(2-(6-(3-(Difluoromethoxy)-5-fluorophenyl)- 1-((8ifluoromethyl)phenyl)sulfonyl)indolin-2-yl)
acetyl)piperidine-4-carboxylic acid28). Yield: 86%, white solid, purity: 96941 NMR (400
MHz, CDCE) 6 (ppm) 7.93 (s, 1H), 7.90 (d,= 7.8 Hz, 1H), 7.84 (s, 1H), 7.80 @= 7.3 Hz, 1H),
7.58 (t,J = 7.2 Hz, 1H), 7.23 (s, 1H), 7.16 — 7.13 (m, 36188 (d,J = 8.2 Hz, 1H), 6.59 (t) =
73.1 Hz, 1H), 4.77 — 4.69 (m, 1H), 4.39 (dds 25.6, 13.1 Hz, 1H), 3.87 — 3.77 (m, 1H), 3.22 —
2.90 (m, 3H), 2.85 — 2.59 (m, 4H), 2.01Jt 14.7 Hz, 2H), 1.80 — 1.59 (m, 2HJC NMR (150
MHz, CDCk) & (ppm) 179.1 (dJ = 15.9 Hz), 168.2 (d] = 14.9 Hz), 164.1, 162.5, 152.2 (b
11.3 Hz), 143.9 (dJ = 9.0 Hz), 141.4, 139.4, 138.7, 132.0, 131.8J(d,33.7 Hz), 130.0 (d] =
15.2 Hz), 126.1 (d) = 7.2 Hz), 124.3, 124.1, 123.8, 122.0, 115. 6(d261.5 Hz), 115.3, 114.1,
111.2 (dJ = 22.2 Hz), 106.4 (d] = 25.2 Hz), 60.4 (d] = 1.9 Hz), 44.7 (dJ = 10.8 Hz), 40.8 (d,
J=11.8 Hz), 34.9 (d] = 5.6 Hz), 28.1 (dJ = 15.2 Hz), 27.5 (d] = 4.4 Hz); MS (ESI) m/z 657.1

M+ H]™.

4.2.4.10
2-(6-(3-(Difluoromethoxy)-5-fluorophenyl)-1-((34ftuoromethyl)phenyl)sulfonyl)indolin-2-yl)-1-(
1,1-dioxidothiomorpholino)ethanon&9). Yield: 82%, pale yellow solid, purity: 95%4 NMR
(400 MHz, CDCY) § (ppm) 7.95 (s, 1H), 7.90 (d,= 7.3 Hz, 1H), 7.84 (s, 2H), 7.61 Jt= 6.7 Hz,
1H), 7.27 (dJ = 10.2 Hz, 1H), 7.15 (dd,= 9.1, 4.6 Hz, 3H), 6.90 (d,= 8.2 Hz, 1H), 6.62 (] =
73.2 Hz, 1H), 4.74 (s, 1H), 4.31 — 4.21 (m, 1HP- 3.92 (m, 3H), 3.24 — 2.96 (m, 8HjC
NMR (150 MHz, CDCY) & (ppm) 168.5, 165.7, 164.1, 162.4, 152.2)d,11.3 Hz), 143.6 (d] =
9.1 Hz), 141.1, 139.6, 138.3, 131.8 {d= 33.6 Hz), 131.6, 130.2, 130.0, 126.1, 124.5, 124
115.6 (dJ = 261.5 Hz), 115.1, 114.0, 111.2 &= 22.2 Hz), 106.5 (d] = 25.2 Hz), 60.2, 51.8 (d,

J=17.3 Hz), 44.0, 40.1 (d,= 12.4 Hz), 34.8; MS (ESI) m/z 663.1 [M +H]

4.2.5 The synthesis of compou38s39
Step 1: To a vial were added intermediatdb (1.0 eq), bis(pinacolato)diboron (1.2 eq),
Pd(dppf)C} (5 mol%, 0.05 eq), KOAc (3.0 eq) and 1,4-dioxa®enl). Then the reaction mixture

was stirred under Natmosphere at 100 °C for 12 h. After completiothef reaction, the resulting



mixture was diluted with EA and washed with wafEhne separated aqueous phase was washed
with EA. The combined organic layers were dried roMgSQ,, filtered, and concentrated in
vacuo. The crude mixture was purified by columroamatography on silica gel (petroleum: EA =
10:1~5:1) to afford the desired intermediafa.

Following the Step 2 and Step 3 of the generalgore (4.2.3) used for the preparation of
7-19, the desired product30-39 were obtained using substituted bromobenzene (@)Caed

intermediate80a (1.2 eq) as the starting materials.

4.25.1

2-(6-(2,2-Difluorobenzo[d][1,3]dioxol-5-yI)-1-((3t{ifluoromethyl)phenyl)sulfonyl)indolin-2-yl)ac
etic acid @0). Yield: 85%, white solid, purity: 97%H NMR (400 MHz, CDCJ) 5 (ppm) 7.96 (s,
1H), 7.90 (d,J = 7.6 Hz, 1H), 7.82 (dl = 7.2 Hz, 2H), 7.59 (f] = 7.4 Hz, 1H), 7.29 (d] = 9.0 Hz,

2H), 7.22 (dJ = 7.5 Hz, 1H), 7.15 (d] = 4.2 Hz, 2H), 4.68 — 4.61 (m, 1H), 3.18 Jck 16.7 Hz,
1H), 3.00 (dd,) = 16.6, 9.4 Hz, 1H), 2.8+ 2.70 (m, 2H);**C NMR (150 MHz, CDG)) 5 (ppm)

175.3, 144.3, 143.4, 141.2, 140.6, 138.7, 137.6,4,331.9, 131.7 (dl = 2.7 Hz), 130.4, 130.1,
130.0, 125.9, 124.5, 124.2 @~ 2.7 Hz), 123.8, 122.6, 122.0, 115.6, 109.7, 3089.2, 41.1,

34.5; MS (ESI) m/z 542.1 [M + H]

4.2.5.2 2-(6-(Benzo[d][1,3]dioxol-5-yI)-1-((3-(tfiforomethyl)phenyl)sulfonyl)indolin-2-yl)acetic
acid (31). Yield: 82%, white solid, purity: 95%H NMR (400 MHz, CDC)) & (ppm) 7.97 (s1H),
7.89 (d,J=7.7 Hz, 1H), 7.83 (s, 1H), 7.80 @= 7.6 Hz, 1H), 7.57 () = 7.8 Hz, 1H), 7.22 (d]
= 7.8 Hz, 1H), 7.08 (dd] = 8.9, 7.8 Hz, 3H), 6.90 (d,= 8.4 Hz, 1H), 6.02 (s, 2H), 4.64 {t=
9.4 Hz, 1H), 3.16 (dd] = 16.6, 3.6 Hz, 1H), 2.97 (dd,= 16.5, 9.3 Hz, 1H), 2.77 (dd,= 16.5,
10.0 Hz, 1H), 2.69 (d] = 17.0 Hz, 1H)**C NMR (150 MHz, CDG))  (ppm) 174.7, 148.2, 147 .4,
141.6, 140.9, 138.7, 134.8, 131.8 {d= 33.4 Hz), 130.1, 130.0, 129.9, 129.8 Jd5 1.7 Hz),
129.6, 125.7, 124.2 (d,= 3.3 Hz), 124.2, 120.8, 115.5, 108.6, 107.7,3,089.2, 41.0, 34.4; MS

(ESI) m/z 506.1 [M + H]

4.2.5.3



2-(6-(2,3-Dihydrobenzofuran-5-yl)-1-((3-(trifluorathyl)phenyl)sulfonyl)indolin-2-yl)acetic acid
(32). Yield: 79%, white solid, purity: 96% NMR (400 MHz, CDC}) & (ppm) 7.97 (d,) = 8.6
Hz, 1H), 7.86 (dd) = 22.4, 8.4 Hz, 2H), 7.79 (,= 8.2 Hz, 1H), 7.56 (q] = 8.2 Hz, 1H), 7.43 (d,
J=8.3 Hz, 1H), 7.34 (1 = 8.4 Hz, 1H), 7.23 (d] = 9.2 Hz, 1H), 7.08 (1] = 8.3 Hz, 1H), 6.86 (t,

J = 8.7 Hz, 1H), 4.63 (q] = 8.8 Hz, 3H), 3.29 (q] = 8.6 Hz, 2H), 3.20 — 3.12 (m, 1H), 3.00 —
2.92 (m, 1H), 2.81 — 2.64 (m, 2HYC NMR (150 MHz, CDG)) § (ppm) 162.0, 142.2, 141.3,
138.5, 133.2, 129.8 (d = 39.0 Hz), 130.1, 130.0, 129.9, 129.8 Jds 2.5 Hz), 129.7, 129.1,
127.8, 127.1, 125.6, 124.2 @= 10.1 Hz), 123.8, 115.3, 109.5, 71.6, 59.3, 4844, 31.9; MS

(ESI) m/z 504.1 [M + HJ.

4.2.5.4 2-(6-(3,5-Difluorophenyl)-1-((3-(trifluoragthyl)phenyl)sulfonyl)indolin-2-yl)acetic acid
(33). Yield: 77%, pale yellow solid, purity: 949 NMR (400 MHz, CDC}) & (ppm) 7.96 (s, 1H),
7.89 (d,J = 7.8 Hz, 1H), 7.85 (s, 1H), 7.82 @~ 7.6 Hz, 1H), 7.59 (J = 7.9 Hz, 1H), 7.32 —
7.28 (m, 1H), 7.15 (d] = 7.9 Hz, 1H), 7.11 (d] = 7.1 Hz, 2H), 6.83 (1 = 8.7 Hz, 1H), 4.65 (1

= 8.9 Hz, 1H), 3.17 (dd] = 16.5, 3.9 Hz, 1H), 3.01 (dd,= 16.8, 9.3 Hz, 1H), 2.81 — 2.70 (m,
2H); *C NMR (150 MHz, CDG)) 5 (ppm) 174.5, 164.2 (d} = 13.5 Hz), 162.5 (d] = 13.3 Hz),
143.7 (dJ = 13.3 Hz), 141.3, 139.6, 138.6, 131.8Jd;, 13.3 Hz), 131.2, 130.1, 129.9, 127.6Xd,
= 48.0 Hz), 126.0, 124.4, 124.2 = 3.4 Hz), 123.8, 122.0, 115.5, 110.1 (d&; 20.6, 5.1 Hz),

102.9 (t,J = 25.3 Hz), 59.2, 40.9, 34.5; MS (ESI) m/z 49814 H]".

4255 2-(6-(3-Chloro-5-fluorophenyl)-1-((3-(tathromethyl)phenyl)sulfonyl)indolin-2-yl)acetic
acid (34). Yield: 73%, pale yellow solid, purity: 979 NMR (400 MHz, CDCJ) & (ppm) 7.97 (s,
1H), 7.89 (dJ = 7.9 Hz, 1H), 7.85 (s, 1H), 7.82 @z= 8.0 Hz, 1H), 7.59 () = 7.8 Hz, 1H), 7.37
(s, 1H), 7.24 (s, 1H), 7.19 (d,= 9.7 Hz, 1H), 7.15 (d] = 8.0 Hz, 1H), 7.11 (d] = 8.1 Hz, 1H),
4.65 (t,J = 9.2 Hz, 1H), 3.17 (dd] = 16.7, 3.8 Hz, 1H), 3.01 (dd,= 16.6, 9.3 Hz, 1H), 2.81 —
2.71 (m, 2H);*C NMR (150 MHz, CDG)) 5 (ppm) 175.1, 163.0 (d, = 249.6 Hz), 143.7 (dl =
8.6 Hz), 141.3, 139.4, 138.6, 135.5 Jd; 10.9 Hz), 131.9 (d] = 33.5 Hz), 131.3, 130.1 (d,=
4.1 Hz), 128.9 127.2, 126.0, 124.5, 124.2)&, 2.9 Hz), 123.3, 122.0, 115.5, 115.3 Jd; 24.9

Hz), 112.7 (d,) = 22.2 Hz), 59.2, 41.0, 34.5; MS (ESI) m/z 51414 H]".



4.25.6
2-(6-(3-Fluoro-5-(trifluoromethyl)phenyl)-1-((3-{ftuoromethyl)phenyl)sulfonyl)indolin-2-yl)acet
ic acid 35). Yield: 78%, pale yellow solid, purity: 969 NMR (400 MHz, CDC}) & (ppm) 7.97
(s, 1H), 7.90 (dJ = 7.6 Hz, 1H), 7.87 (s, 1H), 7.82 @z 7.5 Hz, 1H), 7.60 (d] = 12.2 Hz, 2H),
7.47 (d,J = 9.2 Hz, 1H), 7.34 (d] = 8.0 Hz, 1H), 7.29 (d] = 6.9 Hz, 1H), 7.18 (d] = 7.7 Hz,
1H), 4.66 (tJ = 9.6 Hz, 1H), 3.18 (dd = 16.7, 3.6 Hz, 1H), 3.03 (dd= 16.9, 9.5 Hz, 1H), 2.82
—2.69 (m, 2H)**C NMR (150 MHz, CDGJ) 5 (ppm) 175.0, 162.8 (d,= 247.8 Hz), 143.8 (d} =
7.3 Hz), 141.4, 139.2, 138.6, 133.1 Jcs 26.4 Hz), 131.9 (d] = 33.6 Hz), 131.5, 130.1, 130.1,
129.9, 126.1, 124.6, 124.2, 123.8, 122.2)(d, 52.6 Hz), 119.8, 117.6 (d,= 21.8 Hz), 115.57,

111.9 (dJ = 24.3 H), 59.2, 41.0, 34.5; MS (ESI) m/z 548.1{\H]".

4.25.7
2-(6-(3-Fluoro-5-methoxyphenyl)-1-((3-(trifluororhgt)phenyl)sulfonyl)indolin-2-yl)acetic  acid
(36). Yield: 77%, white solid, purity: 95%H NMR (400 MHz, CDC}) & (ppm) 7.97 (s, 1H), 7.89
(d,J = 8.0 Hz, 1H), 7.87 (s, 1H), 7.81 @@= 7.8 Hz, 1H), 7.58 () = 7.8 Hz, 1H), 7.28 (s, 1H),
7.13 (d,J = 7.8 Hz, 1H), 6.89 (d] = 12.9 Hz, 2H), 6.64 (dl = 10.5 Hz, 1H), 4.65 (1] = 9.5 Hz,
1H), 3.87 (s, 3H), 3.17 (dd,= 16.7, 3.8 Hz, 1H), 3.00 (dd,= 16.8, 9.4 Hz, 1H), 2.78 (dd,=
16.7, 10.1 Hz, 1H), 2.71 (d,= 17.0 Hz, 1H)**C NMR (150 MHz, CDGJ)) § (ppm) 175.5, 163.9
(d,J=245.0 Hz), 161.2 (dl = 11.6 Hz), 143.1 (d] = 9.7 Hz), 141.0, 140.8, 138.7, 131.9J¢;
66.0 Hz), 130.7, 130.1 (d, = 9.0 Hz), 130.0, 125.8, 124.5, 124.2, 123.8, 0 2215.6, 109.0,
106.5 (d,J = 22.7 Hz), 100.6 (d] = 25.1 Hz), 59.2, 55.7, 41.1, 34.5; MS (ESI) MDA [M +

H]".

4.2.5.8 2-(6-(3-Ethoxy-5-fluorophenyl)-1-((3-(tufiromethyl)phenyl)sulfonyl)indolin-2-yl)acetic
acid (37). Yield: 72%, white solid, purity: 979%H NMR (400 MHz, DMSO#dg) 5 (ppm) 8.09 (dd,
J=18.3, 7.1 Hz, 2H), 7.92 (s, 1H), 7.81& 7.4 Hz, 1H), 7.65 (s, 1H), 7.37 @= 7.5 Hz, 1H),
7.24 (d,J= 7.1 Hz, 1H), 6.98 (d] = 9.9 Hz, 1H), 6.94 (s, 1H), 6.85 (= 10.0 Hz, 1H), 4.71 (1

= 6.9 Hz, 1H), 4.12 (q] = 6.0 Hz, 2H), 3.00 — 2.93 (m, 1H), 2.80)t 14.7 Hz, 2H), 2.71 — 2.65

(m, 1H), 1.36 (tJ = 6.0 Hz, 3H);**C NMR (150 MHz, DMSOds) 5 (ppm) 171.3, 163.2 (d} =



242.6 Hz), 160.2 (d] = 12.1 Hz), 142.6 (d] = 10.3 Hz), 140.6, 138.8, 137.6, 131.9, 131.3,8.30
130.4, 129.6 (dJ = 21.9 Hz), 126.1, 124.0, 123.3 (ts 2.5 Hz), 122.0, 114.0, 109.1, 105.31d,

= 22.7 Hz), 100.8 (d] = 25.0 Hz), 63.6, 59.5, 41.1, 33.7, 14.3; MS (B8t 524.1 [M + H].

4259

2-(6-(3-Fluoro-5-isopropoxyphenyl)-1-((3-(trifluamethyl) phenyl)sulfonyl)indolin-2-yl)acetic
acid (38). Yield: 70%, white solid, purity: 98%H NMR (400 MHz, DMSOdg) & (ppm) 7.94 (s,
1H), 7.87 (dJ = 7.9 Hz, 1H), 7.83 (s, 1H), 7.78 @@= 7.7 Hz, 1H), 7.55 (] = 7.8 Hz, 1H), 7.23
(d,J = 7.7 Hz, 1H), 7.09 (d] = 7.8 Hz, 1H), 6.88 (s, 1H), 6.83 (@= 9.3 Hz, 1H), 6.59 (d] =
10.7 Hz, 1H), 4.66 — 4.55 (m, 2H), 3.08 (dd; 16.5, 3.6 Hz, 1H), 2.95 (dd= 16.8, 9.2 Hz, 1H),
2.69 (dd,J = 13.4, 6.7 Hz, 2H), 1.37 (s, 3H), 1.36 (s, 3t NMR (150 MHz, DMSOde) &
(ppm) 172.9, 163.8 (d = 244.5 Hz), 159.4 (d] = 11.5 Hz), 143.1 (d] = 9.9 Hz), 141.1, 140.6,
138.8, 131.9 (¢ = 67.5 Hz), 131.0, 130.0 (d,= 20.2 Hz), 129.8 (d] = 2.7 Hz), 125.7, 124.3,
124.1 (d,J = 3.2 Hz), 123.8, 122.0, 115.6, 110.8, 106.2)(d,22.6 Hz), 102.0 (d] = 24.8 Hz),

70.5, 59.5, 41.2, 34.4, 21.9 (U= 4.8 Hz); MS (ESI) m/z 538.1 [M + H]

4.2.5.10
2-(6-(3-(Trifluoromethoxy)phenyl)-1-((3-(trifluoragthyl)phenyl)sulfonyl)indolin-2-yl)acetic acid
(39). Yield: 76%, white solid, purity: 96984 NMR (400 MHz, CDCJ) & (ppm) 7.96 (s, 1H), 7.91
(d, J = 7.8 Hz, 1H), 7.87 (s, 1H), 7.80 @= 7.4 Hz, 1H), 7.58 (1) = 7.8 Hz, 1H), 7.50 (dd] =
20.0, 7.5 Hz, 2H), 7.42 (s, 1H), 7.31 — 7.23 (m),2ZH15 (d,J = 7.7 Hz, 1H), 4.69 — 4.67 (m, 1H),
3.16 (d,J = 16.0 Hz, 1H), 3.00 (dd} = 16.6, 9.2 Hz, 1H), 2.76 (dd,= 27.6, 13.3 Hz, 2H)*°C
NMR (150 MHz, CDCJ) § (ppm) 175.4, 149.7, 142.6, 141.2, 140.3, 138.7,8&,J = 33.5 Hz),
130.9, 130.1 (dJ = 6.3 Hz), 130.0, 129.9, 128.9, 127.2, 125.9,8,2824.6, 124.2 (dl = 2.4 Hz),

121.7 (d,J = 98.1 Hz), 119.9, 119.8, 115.7, 59.4, 41.3, 3MIS;(ESI) m/z 546.1 [M + H]

4.3 Biological Assays
4.3.1 ROR Dual FRET Assay

The assay was performed in an assay buffer camgistif 50 mM NaF, 50 mM



3-(N-morpholino)propanesulfonic acid (pH 7.4), 0.05 mM-[(3-cholamidopropyl)
dimethylammonio]propanesulfonate, 0.1 mg/mL boweeum albumin, and 10 mM dithiothreitol
in 384-well plates. The total volume was 25well. The europium-labeled SRC1 solution was
prepared by adding an appropriate amount of bitatiag SRC and europium labeled streptavidin
into assay buffer, with final concentrations of &@d 10 nM, respectively. The allophycocyanin
(APC)-labeled-LBD solution was prepared by adding appropriate amount of biotinylated
RORc-LBD and APC-labeled streptavidin at final cemirations of 20 and 10 nM, respectively.
After 15 mins of incubation at room temperature2@fold excess of biotin was added and
incubated for 10 mins at room temperature to bldok remaining free streptavidin. Equal
volumes of europium-labeled SRC and APC-labeled ROBD were dispensed into 384-well
assay plates at 24 volume/well. The 384-well assay plates had 100ofltest compound in
DMSO predispensed into each well. The plates wasehated for 1 h at room temperature and

then read on Envision in LANCE mode configureddaropeum-APC labels.

4.3.2 ROt GAL4 Reporter Gene Assay

hRORyt LBD coding sequence was inserted into a pBINDresgion vector (Promega,
E1581) to express ROR-GAL4 binding domain chimeeceptors. This expression vector
and a reporter vémr (pGL4.35 which carries a stably integrated GApfbmoter driven
luciferase reporter gene [luc2P/9XGAL4 UAS/Hygrajgre co-transfected into HEK293T host
cells. Upon agonist binding to the correspondingRR®@AL4 chimeric receptor, the chimeric
receptor binds to the GAL4 binding sites and states the reporter gene. In the present of inverse
agonist, agonist will bind competitively to the fear receptor and activate the reporter gene
transcription. HEK293Tcells were cultured in a culture medium composédDMEM
containing 5% charcoal-treated FBS at 37 °C und#r 60, atmosphere, as ATCC
recommended. Before assafie tells were washed with PBS to remove phenol red and
suspended iphenol red-freemedium(phenol red-free DMEM containing 5% charcoal-treate
FBS andPenicillin-Streptomycin (10000 U/mL) to a propemcentration.6x1¢ HEK293T
cells were seeded into a 100 mm dish and inculdfatet’6 h. Toa reagenmixture of Trans-IT
reagent and Opti-MEM (Invitrogen) was addadsmid DNA (used as 0.5 mg/mL stocks),

containing 5ug RORy plasmid and mg pGL4.35 luciferase plasmid. The mixture was added



to the cells in thd00 mm dish and incubated for 5-6 h. Test compowele serially diluted in
DMSO to 5-6 doses. LYC-55716 was used as the pessontrol and 100% DMSO was used
as vehicle controlCompounds (25 nL) were transferred into a 384-pkite (vhite opaqup
using Echo550. Then seeded the cells at 15,008/well into the 384-well plate using phenol
red-free DMEM containing 5% charcoal-treated FBS @25 uM ursolic acid. Cells were
incubated for 16—-20 h at 37 °C under 5% ;Gfmosphere. 2GL of Steady-Glo™ Luciferase
Assay Reagent was added into each well of the 38Uplate.Shake the plate (avoiding light)
for 5 mins on a plate shaker. Record the luminess@alue on Envision 2104 plate reader.

EGCs, values were determined by the nonlinear regressiatysis of dose-response curves.

4.4 Aqueous Solubility Determination

Compoundsdl-3, 14 were dissolved in DMSO to a concentration of 10 mé/the stock solutions.
These solutions were diluted into PBS buffer (p#67100 mM, with 3.3 mM MgG) to a final
compound concentration of 100 uM. The samples \wengbated at 37 °C in water bath for 120
mins, followed by filtration. The filtrates wereeh diluted with 70% ACN as needed. To the
dilutions was added an internal standard solutieamwhile as stop solution. LC-MS/MS was used
to determine compound concentrations in the prelsamples. Ketoconazole and nicardipine were

tested as the control with solubility of 3111 and 5.01uM, respectively.

4.5 Microsomal Stability Assay

Mouse liver microsomes (0.5 mg/mL), PBS and NADRifhactors were added to the incubation
system. The system was pre-incubated for 10 miB3 4C, and then test compounds were added
to start the reaction at a final concentration @M. The reaction was then evaluated at 0, 5, 10,
20, 30 and 60 mins and was terminated by the adddf acetonitrile. Samples were centrifuged
for 20 mins at 4000 rpm at 4 °C, and the supermatas analysed using HPLC-MS/MS.
Percentage of the parent remaining was calculaiadidering the percent parent area at 0 min as
100%, and the peak areas at other time pointsareected into corresponding residual amounts

according to the contradl,,and ClL micy were calculated by equations as follow:

C =C,re™"
1
whenC, ==-C,,
2

_Ln2 _ 0693
2~ k - k
L, = 0% 1
"™ " Invitro T, mg/mL microsomalproteinin reactionsystem
_ mgmicrosomes g liver
C . =C . .
Lml(hver) Lml(m.c) gliver kg bodyweight




4.6 Mouse PK Study

Male CD-1 mice were intravenously or orally admieisd a single dose of the test compold
at 1 mg/kg (5%DMSO, 40%PEG400, 55%(4B%D) solution) or 5 mg/kg (suspension in
1%DMSO, 99%(1% methylcellulose)), respectively.ekfthe administration, blood samples were
collected over a 24 h time course and centrifugedhtain the plasma. The resulting plasma
samples were precipitated with acetonitrile aneédtgd to LC-MS/MS system for compound
analysis. PK parameters were calculated from plasrmoacentration—time curves using

noncompartmental analysis.

4.7 Molecular Docking Studies

Molecular docking was carried out using Schrodinges software package. The co-crystal
structure of RO LBD (PDB: 4NIE) was selected and processed uiiegProtein Preparation
Wizard including water deletion, addition of migginydrogen atoms as well as adjustment of the
tautomerization and protonation states of histidirtee compound 3D structures were subjected to
energy minimization with force field (OPLS_2005)fdre submitting to the docking procedure.
The docking grid was centered according to thenliigaosition, and the bounding box was set to 15
A. This docking was performed with Glide-dockingngsExtra Precision (GlideXP) algorithm.
The final ranking from the docking was based ondibeking score, which combines the Epik state
penalty with the Glide Score. High-scoring compkexeere inspected visually to select the most

reasonable solution.
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Resear ch highlights

* A seriesof aryl-substituted indole and indoline derivatives was discovered as
novel RORyt agonists

» 14 showed good RORyt agonism activity in both dual FRET assay and GAL-4
reporter gene assay

» 14 showed high metabolic stability, improved agueous solubility and excellent

mouse PK profile

» The binding mode of the most potent (S)-enantiomer of 14 in RORyt ligand

binding domain (LBD) was discussed



