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HAE Il ., AHMASBCEBE I ARSE (2L, 6o E) RE0 X5 R
ERTZBETCSEINSES. FFEORBDODLZ20%, £1 0%, 5%, 1%, 0

5%. 7R3 X0. 1 %DEFESTLEEEH®KT S,
foo21]

AHMETHVCONSIHABETH S /B8 (comprise,. comprises. ¢
omprising) ] @, kI, %, BM., FH (operation)
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BER (elementy RUEFZE@ERHRE (components) OFEEEZEREY
BN, —2FhE T EDOR®. B8, BB, . ER. K. RC " FHFcod
N—FTOEFEEELZFEMEFRARCTZEOTE AL,

[O002 2]

FHMETAHVWLONABTATHES TBRANK~P5%% (consisting e
ssentially of) J &, BREOCHAEANGRBELESRENEFEOHM XK
WER., RUEANHEHDODHFLUVREBLCEEPHILBEEZREEZILRVLLED] 288 X5 LR
REhzZuohEhbrnwcbEBEW%Y S5, In re Herz, 537 F. 2d 5
49, 551 —52, 1980 U. 8. P. Q. 461, 463 (CCPA 197 6)
(emphasis in the original) W k&, MPEPS§ 211
1. 0328R, LEd-T. LEHE /HEHMC~»oh2 | PEARAOBFRERTHA
RAMETHVWLNIBEE, T88) CRAHFKEREINIZCLELZERL I,

o002 3]

AHMHMETHVONAHBETHS MM (increase, increases, I
ncreased, increasing) | RUTHhEHEMLEABR., 2288
25%, 50%. 75%. 100%. 150%, 200%, 300%, 400%., 500
%. EfEFENM EOBNERT .,

{002 4]

RHMETHVCONLIAHBETH S TP (reduce. reduces, reduc
ed, reduction) J] RBRUCChEEHELULEHER. P28 5%.,. 1 0%,

15%, 20%., 25%., 35%. 50%. 75%., 80%. 85%. 90%. 95 %,
97%. FHBEZTIhULOBIPZRT., REDEBRELENT, LEBRLII, EHILEE
BERITIhAZVL, FENKERILAL (B, #l2E. W1 O0BELES B RBEDD
TAhALZRE) w3 ERELREL T,

(o025]

AHAMBICE T, TFHE (effective amount) | X, BERET
SERRAMNEVRTEACLEDNTEL2HELOURERES TSI LD T HEARHDIE
EW. HRWERUCG/ £2E8&H (formulation) OB®2Rd. LEdGHREIZ.
Fim. WHEo—BER, BEEZNWZ2EROEREE, REENEREOBA ., BEHM. B
BILTbha0has2BHOBE. HUobohEZEREXWNICHFEThL2EHAREOE FIc X -
TLHEEMTBLEBIS2LHEEFONARTCEREBMATEHEZI LN TESE, [HHE]
B, WA ARSZEAMNMNERESRKBVWTE., MEARNBRUTXXHK., RU/FHE-REEER
EBEZELLTHYEZEN2TOLUEEIHEYICHRET S LN TE S,
fo026]

&g T (treat,. treating,. treatment of, RUTZIOX
BEHAEZEE) | L, REBVLVIEROEEENER. P sfomicmbEL b
EELEDITSBCE, RUFREDEEL—DDEENER (s ympt om) D
BE., 8. BYPPEREITN S, RU/EHFBERFELREIBEOETIHEEINDS
L2 EHKT S, BRBICELT, LEBAFE. AIRAE., EHEEHR (BM 1) od. hED
BLRC " EhiEEBHFORDIPEZERER®RKT LS, —HORRERICEVT., BREIKERZ DR
CEEME %, WA, M10%., 1 5%FRE20%WBIVPETEZENTES,
[002 7]

AHAMBETH NS TBHENICAESR (treatment ef fect) | &,
B, wEMNEDRLE, 2B E (KAREBETEREN TS X5%) §2530KK 9%
BERZEHT I, YEFEWITHFLCEIIHEEHLE., W<2d» (some) DHEELRMEN
RICEHRIZIANE, BEOHRIFIRETCHI P ER AL, 3 BEADBES (cura
tive) BBELENTEEEMRT 3,

(o0238]

AEE T ¥ (prevent.,. preventing. prevention, RUZ

OXEMNLZEE) | 2R, HREFVWTER, BEAXT A FLEIBRNUFEROKED ZTF
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BiRUG/EFRRBEEERZY, RC/EFREEEFRHOGERTVEBICRETZAEELSD
ZHEBICERTER. BERT/ EHMEERNEROBEVICBIIEEEEZHEMEIES
CeRBH®T S, LETHE, AR, ER, BERT /7 ELEBRAERIE SR
WRERLDTHE-THIV, /., FRPEF., HREBVWIER. BERT " FTHEEHER
MWERERORE, RUC/ FREARBPOHEIZAVBERETSITEENESESIRIERT
Kw, BMERT / FCRBERNEROEBESVICBUSIEEENMTINREOTH > TH X
W, BEMIcELT., FEHEE. fla., ELEBEEPEHOERVIEEIRICHENS &
VEROREETHIEZCLEERERT S, WSDHLPOHERBERBIKBLT., THE. £HHA
DIEEHOREIFINEZVKBLBTH2EEENE LR TLIE,. BiLchkEBEIR LTS C
LEEKET D,

ooz g9l

FEMBCTHVWLNZ TFHHNKENAL] BE. ERHOFEMRTVIREBEIE® T 2
B, BBEBCTEFR. BERE /ZFLEERNEROBETHZ TR/ ERTIEIES
D, MO FEERBEBCTER, BEXRT  FLEEHKNERODKED ODEER
EPERBREC /- ERPEBEI 0T IO T RBEEWT S, YERMTHFOLEEI
oM (some) DFRAFEANNBLEHINANE., FHOKENRTETH 34
BRI LELZERYT B,

{0030]

AEMBEBOT., THR (subject) | &, BHTHo/=b., EELEEHHIE
bhzb, TREAFE, FEENORD. RUT /LR EEUENROE PP EE LTI KD
BimEtIL., ORI ARG, —Kmic, WRAESS (A2 Sy b, T AL F
—Ywd, U F, BEEELEEOERGY) [  BEIFLREAHENTY (WAE. 4. B
L o, ERE) L EREERE (FAE. . K. 7Ly b RE) THES, BE
DEBBEIESVWT, LENFREEHENEZ., ¥ EEEYS (HIAE. 32T —
iEELE, DUSERE)Y SRR AMNTHESL. HEaREK, 5058 HKORXAART /" EE
AAZEH, FER., ELF. KA. RUBANSEF T,

(00311

AEHOFFEELEBEVWT., THAEHETILIHNHR (subject in need) 1 k.
BiAEEFLIEIEFEEAEAT I LALCATVLE2HE, BREZLRERZzZE T2 EE DN SN
G, ¥R EBHREBELEIRBORTIHENT S3BEINDILEINRTHEIERNTES,
[003 2]

AEMETH N THRHEH (body mass index. BMI) | &
HEA(Kg) EHE (m) O2FTH->LAGERRKRT 3.

003 3]

AEHMETCHVWSN K T#HMEAE (overweight) ] &ld, KAEBWTBMI
HN25~30TCHLI2BEEEEHT 2, 20U TOADES. TBER, A —F&HLET
BMIAMNSSEFEH~90BHOESNMNE (percentile) THREEHFLEEIQ
2.

(003 4]

KFAMEBCHACVCONZAETHES TIBHE (obesity) ] . RAKLBWTBM
IDP30~40THI2BEFZEHKIT S, 20BUTOADESE. EH] A —F&kLkT
BMIFOSBEEHOEDME (percentile) ZHIZEALERINS., &
METHWLAhERED ., LEHBEIEERETHEN (morbid) BEEesiIE&TE
WTE S,

{00351

AFMBITHVWERAE [FEWN (mor b id) MK &, RAKBOTBMI H 4
OEHEZL2BGZEHT 5,

(0036]

AHMETH WO THAE (body weight) J i, EEogkhoEmE E
=17 S
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(o003 7]

RKEFEMECTCHCONSIAETHS ThEEIM (body weight gain) ]
L. NBROEBROBEIAERICE-STEMNMT B ELEEKRT S,

[O038]

FHWMETHVWLONLAHAFATSHS TAMETR (food intake) ] &13. B
EEBRARS, EREREBREBEEA,. ChiZHBEA AV R ZBEEORD Y
—ZHEWT A2 EEHKT S,

[003 8]

i TRERENCTFEINS2EE LI XTI L. *BEEHTHhA2EEWOIESE
HOBERTRZIAF L EZEH®RT S, —Bic, THBEZEYUSERELEIEBERALER
TESDh, EREESHEEZHEDRAEREILEESBB LRI ECHEEZTNSG., TOXS
TEOFEL T, BERIE., X EVANKRVEBE, REERIE. EIXBE. EWEBE.
BEOE/KBEE., FTUBE., 2w, AL L, TFFBANLID L, BAYUIVEEER., R
. Eikw. 757 08E. FTUBE., CHBE., o7 BE. Y LBE,
ArL—F, Z¥L—F, FJRLBE. FLEF7—F, FLa@BIE. TV 2IEE
Va7 =L—F {glycollylarsanilate) ., NFL
Viyia—hr (hexylresorcinate} ., EFI/2 (hydrabam
ine) . BiLAXKFEBEBIE., HSBE. cFnFrFr 7 rxz—r, 39, 1V F4L F—
IEIE. SRS VEIE. SOUCVEIE, VXOdBE, LS CEBE. T IEE
CATVIVEE., RIEAF IV, HBAFIL, AFLHEEBERE,. L5 —F, FFULVEBE, HE
W, LA rEBiE., P vEE, SEEIE. SLVIFUOEBE. SYRFFUEE. U CEE
SOV vEE, RUFS S voEiE, AUYA, YUFLEE, FRUVTL, RFT UV
BeiE, HEMERBE., oNIBIE. 2o vBE BOoBE. A ZLBE. FLUERIE
MU IZTFAESAF, RUFEBEZECYN., chicflBEhizeso TR,
foo040]

AHMBICH WO NG, BEAZSZELOHNOEMEARFAOILLEBD THHERS
(concomitant administration) | §FE T#H&EHLEHRE
(combination administration) | . ~HOERERIZ
HipL, ChKENTEAREAOILEHMO>E5E—2UEE, EFERNHOERE LEEAFEHO
IEEWOITNTHEHEGDREEEFISZI L TEIHRMATCTRSTIEZCEERE®RT S, 1L
DHhDBEFEBVWT., COEBEHSRIMHENTH . COLS3XHHABREE. AFEHOE
EYORSLEELT. 2HOEYWORR. BMELEIEBERERNERETHALS LN TES
o HEHZEWMITTONEFRR., FEOEY L ARAOILEORSGOEHICEHY R K. IE
F. RUCHEEBFPRBILCRETHEHNTE S,

(00 41]

oI, WSDO2HLDERKLBVWT, AFEHDILEWE., WH T, £ FhFThitol
FEDLET, FRE LABOMOBERFNOS LRl EE—D0HAaELEEELK, £
BIhoDEBEFHFEZATVOEBRET, BEEZALAELTIESE LIS LT, B
WBHEZEBEILZCLZEHNETZ3EEOHBICAHVLEN S,

{o042]

AHEBHE. 2RI TCERENE3 72207 FNTI /S AN A—FFAHFHTHDODHE
AEHEWEEEEITSZCLERRARLACLEBI2BEERE IS, EBAEHA A XLD
STRHICHEHBI N DI TRAEVDS, LREZR I TEEINEZEEGHEIF— NI DL L
FEMT L2 DELI2BERBEL TS EEILNS, MBREEWETHS F—3 2
VIEBEWORMME (reward value) ZENAL, BifMEAEIKLILERF—I3
VERADZ2ZOBRAEESTS LI RENE, F—NRIVEHBNOERTHMEE (r
eward circuit) ZEHL. 20k, BEEESKKCBSHTF—I 20K
BZDESTEBOBPLEEHERNTI2BMTFRLELTIFNABEEEZEREEEE S MEE
"Bz, LT, FoNRNIUv{EfomtEtZEHE LT IRBEEEOBEICERICK
D183, Ty T2 RXIVHUOCT V72 R2IHUBYWIR—RNIVESORMBICERLT
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BHREZIMNL. BHTEHCHE> TIEBEBREOLEDOBENHFEL CHFRAEATERLN
INLORBHROBMBERFEOVAIAFBVLIEEEELTWVWSE, TR, T v b,
BEURICHITZBEBEREE TR, LEZXRI bDIELEPOREDY, REORIRT EkiZ
BEOCHMPEPTTEL., APHEBORLELLEELTVWS, LML, AREHOLEHIZE
AoOmdiEtErEd-20xR&ET., L EER1I b TERENZ GBI TN ES Yy PAD®
LeFLTii®med (not reinforcing). BFEHFMLE (place p
reference) TEFNVEECTHEIHHMREEERE Ao, ZRI DTERZX
NB3EEHONS ODOUREERAF T LIRS DOFEEREEEF N T2 6 HEOBEKRKFRICIHB L
T, k@ditamiE., 75 RABOENRNTHEKEN R EAEoRL EBEEL TV, £k,
Rt MBE TARTIR (anorexia) AEMTELHEINTE, COXD
BT, ERMEZERX I TREINZSITEEDIEFERIVETCERERICEFICET 3.

(o044 3]

Il DOOBERTAFERAEG., (L2 1
({61

(R, RERERETFH 1 ZVL8DTNFAVE, "maFPFrETF, RERFEH1IAZHOL 3
D7 NFVE, o, eRudFIE, PUITALFOAFILE, RURZERTH L &
WL3DFATILAFVEIPEESZBIOBIREINE A A—THH
XBOKRVLIDEBETHD, xH2FRI3ITHLELIESE. REA—F/-3HET S C
EHTE

R, BEUR,E. KEEFET. REFFHIZLVLESDTAFAE, 7UV—LHK, 7U—1
FILFLE, REEFHEIZVLIOZZ7a7 3L EHroh s8I0l s L TH#EHREN
L, FR2ER BUR,EHEALT. XEBRTHEIZPXLE—DOHUEOF7LFALEFEL K
TU— I ETERENESAVWLTEDODANTUBRERTAIENTE, ZE~NTOBIZ 1
ZOLZ2HOZERETRUTOEVWLIFHOBRE TEZEENTE, CTCT. MEER
ETREVEEEEH INZVWVHAREIBEARETFEEE I AWV, ) TREL21LEaH. *
ODEZHCHFEEINSIEEFLLRB AT INOBEENESERZNRICRET B ELEZITL, £
NELELISZHBEBIINBEERETISZHETHLE-> T, i REEENBIL.
NEXHEBREEITZHELHET S,

[004 4]

oA, FEHE, 2R 1

({71

OCNR,R;

€y

(X, REREETH 1 AVWLEOT7ILFLVE, "a¥FYEF. REETH 101 3
OFNaFyE, DFroR, cPFoFvE, FUZLAOXFILE, RUREREFH 1 I
WULSODFFTLNAFVEIMILSEDIBIDEBERINZ A AA—-THYH ;
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xBOARVWLIOEEERTHD, xHA2FHB3TH2EE. REIA—FTZ3IHESTSC
EMNTE ;

R,BRUR,id. KEBF 7. REBE PR IZVCLSDODTFALFILE, 7U—AH, FU—
FILFILE, RERFHIZOVLTIOYZ2a 7l IEPLRLZELDHIILTEIREN
B FRER BEUR,IFEALT. XBERTHBPXLE DM EO7LFAEEFL R
TU— I ETEBREINEFSAOVLTEONTUOBREPERTEZIENTE, ZNTOHIT 1
L 2HOERETRUTCOLRVWLIEOBER T2 LN TCE, CCTC. MLEHR
ETRAEVWLEEIEF I W AWHIrXEEBRETELEEE I LTV, ) TEENhs{kalm. *
ODEZHICHFRINZIEERET AT ILVOEEBENEDEREEN GBS T A2 LEEL. 7
NERELIZRNBEBIIAEETLIGAENERICTZIFETHE-> T, MEMNRITE
EHRBALTEIREBECEST S,

[0 45]

MoBECE T, AEHEZ., 2R 1 ¢
[k 8]

(R, RERERETFH 1 ZVL8DTNFAVE, "maFPFrETF, RERFEH1IAZHOL 3
D7 NFVE, o, eRudFIE, PUITALFOAFILE, RURZERTH L &
WL3DFATILAFVEIPEESZBIOBIREINE A A—THH

XBOKRVLIDEBETHD, xH2FRI3ITHLELIESE. REA—F/-3HET S C
EWTE;

R, BEUR,E. KEEFET. REFFHIZLVLESDTAFAE, 7UV—LHK, 7U—1
THUHFEILE, REETEIGZVWLTIO>Z2a7LENLELNSRZBIOMHMITLUTHERIN
L, FR2ER BUR,EHEALT. XEBRTHEIZPXLE—DOHUEOF7LFALEFEL K
TU— I ETERENESAVWLTEDODANTUBRERTAIENTE, ZE~NTOBIZ 1
ZOLZ2HOZERETRUTOEVWLIFHOBRE TEZEENTE, CTCT. MEER
BEFREVWIIHEBEAEFEEIN ZOVIAIXNEBREETFEEEEINZ L, ) TEEWLEED. *
ODEZHCHFEEINSIEEFLLRB AT INOBEENESERZNRICRET B ELEZITL, £
NELELISZHBREBTI2BWERERLTIZIAETE-> T, s8N R W ERSR
LB HFEICET S,

[00D46]

WO DERICEVWT., FEEHRE., BHELAEXENBETtHY., hBOML ERE
TOESBEHMOBY " FHELEELTS, WSDOHLOERICB VLT, Lididgkix, &
HETHD., EFHFHNOGHEORYD. RUC TR EGEOILL M. £RIEHERIK
B2 0L/ FHELRELT D, WOADODERRILBLT., LEWNSERZ., EE.RET
o, AEHMMORKD  FTHEHRET S,

(o0 47)]

LTEAEDEOIPOERILBNT. REIKEZEEEFEH 1 Z0L3IO7LFIVE, "y
BEF. REFEEFHRIZVWL3IOT7NLVaFE, —broE, tFoFvE, RCRFYTZLA
BAFINEILELIZEIDVDEIRENBACARA—TH, FEFEOE>HhOEBHEICBNT
CREREETFEIZVLIOFALFALE, "uFrEY., NURZEETITHELIZHL3ID
FTILWaAFTEIMOLLEIDBEBRENE A RN—-TH 3B,

{oo0o48]

LEHEABEOEOIDERIEBVT., R EUR, B, KEEF, REEFH LI VL 8D
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FIFILE, PUO—NE, FUO—NLF7LFLE, RCREFEFH3IZWVWLTOI 2071
FNUEIPOCRIZBLIOEM YL TERINSG. X FEDOEBODHLOERICB T, R KU
R,id,. KFEERT, RURZERITHIEZVWLEDTNFNLEGEDIEI DM U TENR
b, LEFEOEODDOEREEBVT., RIRUR,,EG., AEETF. RURERTH 1
BNL3IO7NLVFNELPGEEZRIOHBILTEIREINS,

o0 49)]

AEFOILESYWOBEBRERUBBRIZ—VP, b2RIKEELTED, YETSsHICE
WTHHOBERMETICAHASCBVWTREBEI N SAAERCLDERLEREINESLEY
EFEETIZFHIENEZCIDBIRNINEBILEREINS,

o0 50)] 10
1 D0 WT., LRI TEENZEEDE. 21T a :
(k9]

/ﬁ\

O NH,

NH,
(I2)
20

TEINLIEEW., TOEZNCHFBEENLI2EEZTEIZAFTVTEES,
(o005 1]

1 DORBBEIECBWT., LEEERI TEEINZILLEWE. R BRUR,MBKEERTT., x
HOoOTHED (D) Bk (enantiomer) (LS 1 b)) . FOEXHILHRZ

NZ2BERLBIRATALTH 5.,
G/l\wﬁ 30

(k101
(Ib)

foo5 2]

ZofEEWIE. (R) BHBAETHIH, TOXSABEBCI»THBENEHEE., (R)

— (R=H—F )R ¥ryr7adn) #1—NA—+rTHBZ, 2OLEHIT. HEME (
dextrorotary) @HEBEETHD., LeHh>T, O—-ANNREAIL— (D) —7
IZATSZ -t MmEBEENES, ChoogHhid, FHMASCEVT., HESTEW
KAWL NEF S, 40
{005 3]

AHEHI., 22X TtRINZ3LaWOEEINZ (i solated) Btk (Hl2

. k2R aF2B3 1 bTEINBEEY OFHES. 1 DOEBIIBOT. 2
ARITEITNZHEPF I NS —FBEEZSCEXERABR., HRICHEBEEZEHEIT S 2DIC
FEHENS, FIOBRBICEOT, 2RI TEINIHUBINEZR —SE8EEZSTERE
KiE., HBRCHEEZREMLEIZIEZEDHEFHEINAS,

(o005 4]

AFRBFRERL, EZRITEINZI2BEEAOEAYOEREZST., AEHO LEA KB
WT, —DODEBREINESATH S (predominate) . ETYWAHNTESLEGIHK

., EAYACEET R VL 230856k L e { 0B, A, 50 KDFZE 50
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THEETIHEGETHEZ., 1BRCBNT, —DOHGERE., 90 %BEEEZIZ1 %.
92%. 93%. 94%. 95%., 96%. 97%., ¥XWE98%., FLLETThM LR
BEETERELZLOTHS., 1 DOEBERBIEBWT., LZRI TEENLSEEESTHEHKD
ATESE LEBBAIEERNI TEINS S —BEBHETH S,

(o005 5]

KFEHE, EZ2RA I TREINH{LEVOHRBURTERFEAYWOERAEEZRMET S
o IEERITHREND I —NA—FPEHBHRE., RV LVHICEAKROTITREZ ST A,

CNE 72 VRBEBEBLEZ2EZBOBHBKETS 5.

{00586]

B hlc—D20HBEE, WEITIHFBEAINZFENCEELEZVEBEERTHES. £o 10
T. BEEIN=EG4E. 78RN EZEALCTPHEINEZIXEINE TI2HGEINEEET
LREZNEEDESTRT %,

{00571

AHMHETCHVWLONEHETS S HEANKFEELEZY (free) J &, LEksH
B, —DOOBRBGHEVIEFELXELALMELZ DI L EEWT S, FELVLERIKBWVLT.,
FREEHEPELLEEHNIVERYD —DOHEBGERZEL., ARFOMODERIZIBE VT
. FEIEEHE L ELEENOIOOHERD —DOEREKE T,

{0058]

EZRXITERETI LT, YEBFEH2PBOLERHENOAEIEI>TEKRKENE
Z, k¥R I TEENZLAVOERTIRAFT LG, BY ABERAN B TLERLED R 20
WY aBMBEE/-EEHEE (HX) TAHET IO XILXERICAANOMDFRICK > TH
EENT B,

{005 9]

EERITRENSZELEHWATEFEDLEWORBELETIZ2RENEAZERDO LS
DRIEAF—LOFME., KERNFES, 705, 6408, KXERIFES, 756, 8
175, XERBFTES, 955, 19985, RUKERITFESG, 140, 5325k
ThTVad, ThooeNFEelcckslLTEBAENS,

{00601

LZX1ERo, FRADILLEHWOWL DR LA EE—DORTELIMTS EZEN
UErEoAHMRBERTZ2EIT A EPHEMETHLS. AERHOLLEWMON AL B E 30
BEKIZTTEHEL.,. 2hoDIEIHK (racemate) EXREHOEHAKETENS
FIIREBEEND., YHREZHCHBRETEEAT., YZEETISH CEETORERZEAL T
BonfBs, P7AFTLABRREKRISGIEBERILR G I P57 0B ToX s WEN
TEHBAECLL>TOHEINE. BIGGBEAENEERICREBEREZAVEY 7 AT LA
—{(diastereomeric) BOERNESILELZFSAIaox T T 42—
KE>THWVWILAHEEZNES, MERTHERKEI EZ, THILZNICHETH2EY &
HAEWDHPLGEFERIHRBRARKKZHEHI SR EICKIDEEEINES,

(oos6 1]

FHBEOIEEMEHET 2O VIELEETEOMEL, EBENA2VAMAAESSTLE
ODALRERRELEIREGRLIRABLID>CLPIPART  FLEEEFLVLEDOTHHRD, 40
Zhid., Protective Groups in Organic Chemist
ry, ed. J. F. w. McOmie, Plenum Press, 1973 RKRUT

W. Green&P. G. M. Wuts, Protective Groups in

Organic Synthesis, 3f/k, John Wiley&Sons. 19
9QICHABEINTVABIS AW ROFREEOFRHRICIXDENRENETS. . LEHEFEHE L.
HHELE, S%ENMISTHFEBETHHNOFEZHOTEROBREB THEINRS..

(o006 2]

rEEitEHE. B (oral) . O (buccal)., B (topical).

Z2H (systemic) (A, BF, BEXEEEICXD) TLEIEE0 (FHAG
s BHRHAESN.. RTMTEN., EREHRRES) 2380, INLHKEKBEEEN T VHE LD B 50
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ROBERRBEEIONBHLLREEINES, LEILEUEEERBERIRET I ELEE
NBAZTLHITES, MBERNOBHEMN AARLELGWOREG., AKX, BEERN=-—FILERE
HEHEN—PFI., FRBUr7EHEEBZHCIMPXEHVEVAT—F BN LIEREI
XHZRKEN., BEA, BOBAN (intracerebralventricular)
 BHEEAR, KA (intracisternal), BHEANELEIEHERAAL (per
i—spinal) OBERBENORLEEZHFS2. BEBBICKELT., EZXRI1I TE
ENBZEEVEIELBDERBBICHREINGES, i, BORSCETGEEE. LE (
pillsYy ., ¥YxlhdFyrvF (gelcaps). #EH. H7Lvyhr (caplets
), AT, 5 a—, RUME (ZNFhHERE. RE/RHE. RUCFREHREE
FlEEL) OLSLEKEREESS. FORSCHEY DEREE T, B, >oy 7. T
VF ), x)biray, RUBRBROL Y ABREERZS D, THic. FEORSICHE
AhErER., REBRKR. T~liyray, RUBEBEE ST,

{006 3]

BEOEBRBIEBVWT, AXHOEEBEAYRI., WHrasEEEBAEAIREIERERHILGES C
L. DO LEoOZERITEINSILEYELIZFOEEFERAFLES., o
BRREBVT.,. FRBOEXARTE. RRXOEAKEGHTICE > TEHEBEALIEREILER
BENE—DOUEDMZRTI TREINIZEEWMELETFOREFHEI AT L ETL., . #H
iz, N & — BB, MEBAH. &8, BHoRA., #EF8. BH, RCa—5F 1 ¥
FEZTH., CHhLEHBEINAEZVCVABEERREBA TS 2. BOREBREIZET 2HK
MEHCENT, WHhh AR —-BNTEEBEALARBEENES., 2. REBORAINED
eHic, BYRH&RTEHEMAE., Kk, Fua—ir, FA40, Fra—L., 8. BE5#
ERAIRERER  BAERBRORAT RO, BV AEARTCENALZ. BN, B, &
WA, EeifbH., BEH. H58. BEHAEZEE2TT.

(o006 4]

MR, AL, A, AL, KEEK, AR, FEKEEA (sustained

release formulations) ., {fi. B@E#H. =<ia>, ¥yavu
T xUFIL, VOV, FREERVHIERSMOBNAEAPOREEZLRDE I F L
T. a2t —D0EZHCHFETINIBES EtOEEOHAGEDDHIEBT AL ELE
E—DOO0ARREOILEMESS, BULZKERNGE, YZBNoHFO—ROYEEICFHA T
L., TNoRUCHEKMOESAYEE., Alfonso AR:Remington' s

Pharmaceutical Science, 17k ed. ., Mack Pub
lishing Company, Easton PA, 19850k5EESETH
TRETZ2LHNTELDN, TORAOANBRCHNEBAHMBZTCSBEXHELTHEAA
nNohs, MUEAHEHEHAE., FCAEANRBRIZBROEZED OB REMAEEE LT, k.
KK, KEFF AP —REBEH. RTCF7 V-1 E2EL,

o006 5]

FEA— A - EEHEAKMEEERL L TREHBEINES, A BHOKE®RBE®RIZ., A
—NRA—-TMEEWEKRKERBHROMECBEYABMEAL L RKEASLTEL LRI TES
s X HEEME, FIAE., ANLEFAFALELODO—RXFMUTL, AFLELDO
— X, b RFoxrFoelAFirlioe—X, PILFYBFIFITL, FUEZLEDOUY
Ry, S HAB Y ILETGTHYTILOXS ZEEMAA., RUCXKAEkDY BHE (
WlZE., LIF2) . 7AFALL A FIRFLEHEBLOREERY (HIZIE. FULF
YIZIFLVAFTL—bR) . ZFLUVAFLREEHEHRETVaO— L EDHEGERY (
FlRZE, "TErFALFLYFFEE /S —N) . TFLAFTREEIBRTANT Y
FP—IhLFEHEHINEETEAT L EOESEKY (FIAE. FOAFoonslL e
F—nE/ —FLIT—1F) . §ERTFLUVAFTPFEBHBERTANFY P — Bk H
CHREINEF s ATLEORGERY (F2E. RUAFrFL2VvibeExrryE/
—FlLI—F) DES3GaRAFTLEIEHEINEZEALAERS,

{006 6]

Rk BEBEHREER, TFLVEREn 0N p —EROFIIANYYI—FDES
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T—DHUEOREFEA., — DM EOBF&EA., —DHUEODER, RTA Iy —X, 7ARLT
—LERZBY v AV YOEIR—DMUILOHEREEELEZ2.,. BAERBETHRE TN
B5,.

o066 7]

EREBEOHAELBIAHBHOREDDOLT AL (o i 1) BEBERZ., P—1A—-—FrbLE&hE
TSFAAAN, FU—TFA), ST A NVERTEaoarr YIS0k S REREL A
Wi, EREHERTZ 7T OXS3H8BRMIC I FRECINLOEGMPIEBEET R LI
IDEAFLES., LAV BERE. EH (beeswax) . "—F {(hard) s
ST7avFhk@rrFl7Ila— ok TEKEHZESHELES. O kA0 OMA
HEREMLET DI, FVka—, VIVELP— N, EEAZO—-ZAD0L 3 B HEHHKAD
EMENBE, CNHo0®ANE., 7AANEVYEOXSENEBLAEFOTFMICXYEEET N
B2, EAAERA S NVELL I LDOHELT, Minto, J. Pharmacol. E
xp. Ther. 281 :93 (1997 #Z8EIT33ILPTESE., AEPDO ELFTEZ
A E, kdhha~A 3> (oi 1l —in—water emul sion) ©OF
BTHORD, LidAr/HH (phase} . LidoWEHMES A ELEHEm. i
INhGOREEHMTHELIES,

[O06 8]

WY ARG, TAHYTILEC A FdADES R ABRDITL, KE
YFVDOESIERRBRABEEOY VEE, VILEARYE/  —F LI —-FDXSEBHERTA
FUF— N EKHASFE N EZIATLVEEZRBE2 AT, RTCRUYVLTFTFL >
VIWERVE) —FALE—POESISBINALODMTNTAFILELFLIYAFTFEORH
GEMEIL. Lz Vs vyi@ER, oy TRUTZUVFTLEOBAE LTHKE
FEUTCERALIBFELES, O ETEE, h#EBH (demul cent) . 1#
FHl. -3 BEHNLTALES.

[oo0o6 9]
FRBEHREINLLEHR., EETEFRBOBE Y AR EOHASDLBIEBLTRAR
LT/ EENZz7aV L8 (b, chold TEE (nebulized) | &4

B#B) LENED, « 7RV IHAZ, YIoodirdolazy, oy, EFEi
EDESHEMEENTFEINSIHERALANLGNES,

{00701

WA ., MEA (intraarticular) (in the joint). &
WA, BN, ZEN. BEAN. RCTETHARBOI S RERORSCEY R EREEOH
Ak, Pk, BEAN. BEA. RCLEHANENKREHELZIAEFTOME L EFRKEIC
ALK ITHBHEHETALBSKERTVIEKEOSEREEEHBE. RTCEELH. T
BEALA, HEEA., ZELSH., RUCREHN 2B KERTIIERKEORERERE FHE
. FAFAENBEL IV (vehicle) RUBEOHTHHEINEL2EDOE, KET
VD7) (Ringer  s) WAH. SEOEMEFTMNIDVLTHES, THKK, RAOEE
M (fixed oils) @, FRIEFATEIBEEELLTEENEZAHEINAES, 20
B OZSHIC, aRE/S TV FERZEBY 7TV FEZEHL0 L5868 (bl an
d) OEEWMAMAEINES, T, AL CBOEIREFBLENTELTMEOR
BB THRICHERLES. ChLOBREEFAS L., — KA EPHEZSILL
(o071]1

LEELEHP T+ H5EABETHELSBES. chb@ oLy ya—bELRERYTF
Ly Zuya— ok a@ycaARgERELEbic, EhRchEERAEFCEBEEOHEKI
EEBMINE. BMBLELI NGO TEREFKERBBIZEALRFAF 0L
O—XFPUTLEBR., 37 7FALTAINOIS GBI R AN X THRHETHE
B, ChoDHHFR, HKkDO, FHOMEHT THBINE S, LEBAR, EHNRN
EHE D2 EBELRLEOE LT, pHAHARCESGA . sHAHA. SlAE. Bl
FrUS L, BIEFFPUYL, BEAUD L, BIEALT YL, ABF PV Y LAEEDX
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IMERZMNICHFAEINLZIFHUME (auxiliary substance) ZFHL
B/a,

[0 7 2]

ITNOOAICBT AN A—-TFMEEAYOBERESKKEGE THILE, IR LE
FOREFERARTCEFOLEHRICB LT, ELERE. BE, KABEAPELEITHTEIRE N
B2, lVESoz®ic, FEEAZ., BRAOEHUTEZKEZZRBEREROL S &
BETHAEEY cHLBEE, FEBRERE., 3R s8AFrrEEAMe BRI 2N
WTRHOEHRX-sTEGENES., LB TFHESEZ SR, 1, 3 —-F %22
A—NOERCES k., FFHOEBROMETFE TN TRINEI-RBER B 2HED
ENHEZBAEEZEIBHEBRTLHOES., #HEIZLS EZLHEHFE., 7T VRTENRALT
W {vial) o5k, HiiHHE8 (unit—dose) FEf@dEHEHE (mul ¢
i—dose) OEHEBRTHFMAELEZ, EHBFRRTERE®RIEZ. FROBEHOHEE MK
S ma—, RUBAIGLHEEINES.

[0O07 3]

EHEHOEMICH I A2FEHOEDIBETZA—NRA—-FEEHE., BEOTREINES
c HMERIAOERHOILEHORBRE., Hkho 27, BHHAEBEOY A X, BIEF OME
EUCYEER O FOMEZT CAYNOMOBERC L DIEHIIERLLES, — BN, EFE
ERERTE. ROoPEEA (BHE) XQIEEH (BE) thacriEffET. AL,
0. 00000 1EE% (%Bw) mnlL100%w, #Hl2E., 0. 00001 %Bwhkirl
50%wWwOH— N A—FMEEWEESHE D,

[007 4]

ROBSoZ»OERFHEFE., BEORSECHETZUYZERMSIHFICECTHUOE RN
FEINZHEHKEZHNTESENES, OS5 Ak, EEMAMAEAH. LE, BEK
CBEEEEE. AL, UFwy R (1liquids) ., Fe—FF (lozenge) ., ¥
WV, v, ASU—, BERZEZ LT, 85 ENTZQOCHEY REMNAEBET
ESEENB53LLZPOREICTSE, MOBREICBWT, SBHORSEDOZLOEEHF I VIR S
EPEHEHFREINSBHELEHETICEHEEINGE S,

[O07 5]

HOBSIEYZ8AHIE, (a) Kk, EXEFXEPEG 4000&K5 EHREICERE
ENEEHEBOEXRMAOES LHEEE®R : (b)) A, R, YS-—a—NERi¥S
FrlT, THROBONEEOFEERSEZTNEITNEET S A7, ¥z (s ac
het) EHREH; () BUAhKAB I 28EE RU (d) @Ykl 3 v
hHEBEEINES,
foo0o7 861

ROMHAOEDLDOEEREEME. FRFOCILEMEEARER EESL. BonitiES
MEEBECHBRL, FECIODENZBMOILEWERNLEE, Y22 —IVDORS
EPMILT. BANET-RELEIT (core) PRB3CEFNLTCELNES, Bk
EEEEAE., BRAK{EWEZIEZR7ET7 05— (filler) THbH, T2 +—2A
VAZB—A, RVYZIF—N, FEREBVILErF—AESEE . b oav., NEL K.
CxHA0d, 3B OoEI»PELOENR  AFLlo—2Z2, e RFoFAFLilo—
A, v RfrnFruadilAF Ll o—RAF@EANLEFAF AL —ZAF U DL
DES3ZLog—RA L RUTPSE7ILNTCPF A FPITLEFIL TR ES F
YERBUAZ—HF DI BN ITEEFEDN., INSIHERETINZILOTR AL,
[oo0o7 7]

P Xh, BEHSLER VoL EQ Y Ry, K (agar) . 7TVF . %
R TNAUFCETFVIYLOES R ZOEOLS A, BREAEFZEABLASGMETNE
5, ERHERERZ., —DFEEEFENWULEOSF I FP—A, AV O—X, 2 bF—J., VILE
F—ib, UZEBALIY T L, PY7ERIEE, LrA0eaEH, IREELoO—Z, ¥
SF., aaA RK_Blkra1F., L7, AFFTIUVVETTFZITL, AFT7 0 VE,
EUCHoBMER., s68&. 705 —. Baf. FHA. BEAH. EHA. ®F48. F8.
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R, BRA. RUEZHNCHBEYHOE 28K (compatible) ZEAES. b
OU—F# (lozenge) BWBEE., RP22—-X0&5xF%E (flavor) RICHE
ERmsZ2a P TE, AR, Fruo—F@., ¥ESFRERTITVELD Y EREIRAIO—
ARG TAY TN Yay, FLEEOL R ETEEHEEARREEKRKDEZS . &G
MOEHATHEZEEMN I FLESWTILAAOEEAZE T,

o007 8]

ARSI ERLZ., EFOBEBRSEOLDOEBEOBETLEREINES., T 5
DOHEAZ., ZEHE, BEOEETEEFKTHAPERBODEETHRERETSH., T
ERETHETTEEZREIT2EYARIEFNHE (nonirritating) BEAEES
Bt i hBEIABRL, COXIEWHLLTE., 237 RE—RUEKRYTZFL T
Va—ud»yhHsd.

(o007 9]

AHREPOIGHWEER, BE, A, BERCTCL7a YV VHEAZSOEEA. BERA.
BA. XUEBEADODEBTEREGEINTES (A7 04 FRAHOHLELT, Rohata
gi, J. Clin. Pharmacol. 35:1187 (1995) :Tjwa, A

nn. Allergy Asthma Immunol. 75 :107 (1995) £#&
)Q
{008 0]

EHHEOEEHE., 7V SR —AXF 4w (applicator stick)
L EwR. BB®R., TRV ay, AL, FU—L, BB, X—ZXF, EU—, XA ¥},
AR, RCZT7TO0V/ VELTEGENTRAFTOBRBICI > THRENKEEZINEZ,
(00811

HTFeNEWE (Encapsulating materials) Bk, K#FEH
DitaEe Lt cFHENGESZD, LEEHE THEKW (compos i tion) ] &,
HEEZEIAXEEDRY, BlHlELTHTAVIEWEEHAELEEEERYEE B
., A, ARHBHOELAMEER, AN T > DB ETEZDIIC., MABKME (m i
crosphere) ELTEEINFES. | DOBRCBLT, MAREKRZ., EWH®
R8BI LT (BM2E. Gao, Pharm. Res. 12 :857 (19
95) 8)  F-EBFORSHMIREKEZLT (MAE, Eyles, J. Pharm

Pharmacol. 49:669 (1997) %) #MIHREEFEHE (Hzrd. =
TxT7UVArY) DEN {intradermal) HFAZBULTREENS N TE
. FPEMINREIR TERACHKEEENS (Rao, J]. Biomater Sci. P
olym. Ed. 7:623 {(1995)) ., BERTCEAOEROWMANEHEET IZH
yHBECbEZREEOEELZLELT ., P — (cachet) ERE, REHOIK
EMOEELLBTHERENES,

(o008 2]

HOBRICEVT, ARHOLELLEHE., HIRELHBEITEZDIXNEMDAETNS (e
ndocytosed) URV—LOFIHICID, HE, BRELUTHKAEEH (endo
cytosis) PEUDAHROBEX Y /ESERORTRCEEGTH IV RY —LICHH
FTRUHNFEZAAT S CLICEDEEZEINEL, FEBEERTE TR, AEVHEBZ A
Shld, KENVHEBS AS/DhR, RUEBES AT ROISISHVRY —LEEIFAF LD
FRETLEHREINED, VRAVY—LE, aoLAFue—N, XFT7UNVTIEFERAT
TFIALAVD O BREHEEY VEBISERENBZIENTES.,

(008 3]

URVY—LOFRICEY, FEGUVRY —LOXRIAENMARBRICFEEDY A FE2ERL
2o, 3 LARBEEAHEREOBREBCANSHG., EHARAKBISZI— A - ttayo
ERMEANOEEICEBELES (Al - Muhammed., J. Microencap
sul. 13:293 (1996) ;Choenn, Curr. Opin. Biotech
nol. 6:698 (1995) ;0stro, Am. J. Hosp. Pharm. 46
11576 (1988) BHBE)
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(008 4]

A (active drug) i, k& i sEMoEEk: LT
E/S7a—FIHERZHCWTLEEZEINEDS, HEHEEANEE . ST EzAaHEE L
THABEERYUYT—-LEEB/TLES, 2O0L3 BBV, RV LEQUY Ry, E5 2
HEAE, RV PFeFdFyr—70ll— XX UV F7EIR—-Tx./—J, R FaF
—ZFN—TANRNEIR-Tx /0, ERENRVI MLV ERETEREIN R Y F
LA F T F-RUDE2FLLHPTEB, 3L, EHEEFMEIEFNOFH ML (c
ontrolled release) ERL3OLEHEETHER) v—H. flZF.
RKUABE., RUuFva— L&, ZSUABELtRV 7 Va—lBoRESHK., RusFoy
A7 sy, RV Fod: g, RV AL XF0, KU X0, KUY
L Rp¥s>y, ROV 7/ 72090 -, RUCRR Y VORBESERREHREEXD 7
ny P HEGKLEETLZIEMNRTES,

{00851

BEOEKFEZBLT., LMl E. 0. ERO. REA. S FTERIEIEBRE. £
B A (inhalation) F/E@WME (insufflation) kKkadaiks
DicbofEA., ¥, AT BER, Yoo — b, MAFROBHRE Z3IEEB®R. 7
Z (metered) R7aVNEREEEASL—, Favy Xl (drops) . 77
V., BEEHEAHETCIEEDOXIS LHAUHEBEE (unit dosage form
) THB.

(00861

‘X, FERERYR, Bl EF-d Ak 1 0oRECEYRERETEELRE  flx
B, 7HBEOEL S ZERLELAMOTHEEEIRASNTHRATZADIZD DT K— (
depot) HAEREBEITZ LN TES.,

o008 7]

AFMBlCB VT, EEHEEEARDE., AL, /8. A7, R, EHA. FZ
C—M (teaspoonful), BELXEOHEBHNN (dosage unit)H
ez, Eifadnihc ks H5HE (ef fective dose) BEFETHDICHE
TEMERTOBREREET 2. flAE. FHMSCSUS LT EEHEAME. BEMBEE Y2
DIEMIOTZVWLHIO000mgDIEERTEETETLZCLFTEX, FIZAE, W24
LHGE600mgDiEERKT., FlAE. 7520 LH400mgoiEERS. fIZE. &
25, 50, 75, 100, 125, 150, 175, 200, 225, 250, 275
. 300, 325, 350, 375, 400, 425, 450, 475, 500, 525
. 550. 575%E%ER600mg. EEFTNMUL, R ZFTOVThHOEL HEH
THD.

{008 8]

REFOW DHIOEBREBNT, COXRREFAOERICBITL2EHAOEDICHEHY & —
NRA—rEHE., BT, FhE bl —oofioftaMmEREIHREA. K.
BMEzBEL. BT/ SHREBEL LL{GEYEROBRAEZFHG T MO MA L FHL
THREENDICTCENTES, BEFEE.,. RUEF2R3EEL L{EEeamBROEDEFE
9 B EEmEMofE., VL7FY, L7 Fryr7dAk (agonists) ., Fax¥
TN RV, TUOVAT 2 I NSy, T2 T W32y, I 233>, £V A E v b
CHRRTIFEFY I ERREYSERA¥X (antagonists) ., AXFE/SARCEB
1 ZAKEREE I 7 A (inverse agonist) (FlaF,. vx
F {ACOMPLITIA) . FFNRY, A EF Ry, AVFNRY) | AFZ/aFv
ZRB7VIZRAF. FEAZ /JalLFry —A4ZFET7IA R, LD HERE, A7=
CEEFRALEY (MCH) ZFWKEME, CD3ISMHEHEHM (inhibitors). R
P1LOSBMHEHRN, MD—1HZEA. PYY (3—36) £/EFPYY (3—-—36) 73=
AP, 7V EER7IV)TI_AR, CCKERECCK7IZRAYF, T F LY
VEREEFLY T IdAR, CNTFERZBCNTF7dZ2X b, T bz HE
HREEZEA. taolrbrimEEERN, S HT 2 c7d=2AF, GLP—-1%R&IEIGLP -1

!

}
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A=A R, DPP—1 VHEH. ﬁEﬁJF##% FLFoEPE, RV &

SVERAERT T EAASATSOE-ERE, e AXIVIERE A MTI_RAF KT PES R
—r BN, (—mLLf‘EUEEéh‘ZQ%@T‘Q‘i&‘#\O
008 9]

BERBEOWLS DOHMADERIEEWT., COFXRHOERICESTA2MEHOZbCEY I hH—
RA—FrEEWIE, XBHWER, R/ FHEEEHOILSHTHEEL —BlcEEsExhiE
5.

o098 0]

tERAER. BEEFERTFHALELBELYL. ARHEHOLEWOTERBINE R 3
RENDIXITEMNEEGORERBIIENESE TS —DHUEOMDLEEME R ITHREAN
DESDBRBErOHAEDLDRECEISFAEAMBICHREN LTI — N A—-+EEEHDOD—DD
EHMEERS T L2BBEESE I,

{009 1]

HRENICHFBFEINB3ERTI AT NG, EEHNLHFESN., FET5F2HREER T
ZEBCIZATILEZSRT S, COEAIAER. EkEVMANRCTFEETIBET D b R EE
FRHREABHRERLPRETEZABACERINZ LA TEZ2EZES, B AERER.
THhEUERE., BIAE., FRUDAL, AUDL, TR TAL, ANVYOL, RUGT7HWVZE
SULEYEREINELDESE., BUAARER. TIVYEREOIIAERBREE. flAE
VIERS TRy, V2R LTI, PR T I, POAXI Y, N A
FNUNITNAIVEREEERENLELEDZEZE, EENKHFETN2BEE, HILdWA
DTF I UBHNIERE (A, EBRUTCRELEKESE) RUEHEB (21X, BERE. 7T >~
B, SLAVE., WOCRARZYANVEKIVEBRUARAEVYANLVRCBDODXS BTNV Y — R
U7 L y—RANLEF B LORGHMPOERINCBIMEBELEL LN TES, XN
FEEINSZIZTATNVE., ELEYHNICLEETDIALRFVE, AR ALAFFE, RUEK
AR/ AFTEDIOEBEINLEZIAFTLVLEZT., 2200BEENMGEETLZIHBS. BENIKC
FREINZIEERREIZAFTAVE, =/ 8B/ " BHBErEAFrvERZEY B
ITATNTHLBCLAITE  ARFE2DO2ULLOBEEENEFEETSIESG. COXSHED—
MEFFZZIXNRTHELEINEDAXETZATNIEINB T ERTES,
f[o0og 2]

AFEHTHHBINIELEME., BeThTwohynwhERLEAFVIEEhENERE, X
FREBEINERT " FHHEATNVIEENERBETCEETZCENTE, TLT. TOD
X3 ftEwomtid. FF0EEW (BeadhTHEsTRUTZAFTILEENEVLED)
CFOHEBZENICLHBSEINL2BERCIATNVNOMAEEFO LA ERENS. FEWHIIZ., &
ZRIODEZEHNICHFESINAERTITATIORBRERZSD, XA I THEEThL8EHEHED
— DU LOERBREPEEITZCENTE, CHLLEARHBICEENS,

[009 3]

AFEHOERHRPE., I—NA—MEaEHMCMAT, BEomHR, KT/ EEAE
BU/ fhE32WENROBRPAEAELELl L —DOMMoOBEBEAATECEA TS L
BTES, fl2E. EEZERITERENBZHA—NNA—FLEWE., THESE (fixed

dose combination) TDEE&WEWHEMNICESLTRSEHMLT
BLENTES,

[o09 4]

J

EXHEHRWORAESEE. Pharmaceutical Dosage Forms
Tablets. 2K. Revised and Expanded. Vol ume
s 1— 3, LiebermanhEWhHEE , Pharmaceutical Dosa
g e Forms :!:Parenteral Medications. Volume s
1—2, Av i sZEIPEE;, MUPharmaceutical Dosage For
ms ::Disperse Systems. Volume s 1—2, Lieberma
nEFHEELE Marcel Dekker,IncTﬁ%ﬁhk?ﬁﬁﬁﬁ:?ﬁéhf
B, ThoD22HROABFEKRTINTOENRBAMFTCZTEXHELTHAAND
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<

o009 5]

FEREFEHMABE., —KRVEC, HEIH., RENECFRETHD., KEOEREEER
ODEBEFEXEMMEEHE®Y (Good Manufacturing Practice
(CMP) ) OHMNZHENICETFLTIRTENS.

(o096]

ARG, A—ARNA—FEEPEHVCIRRESVTIEH2ZBERELZETFPHL., RT S
X/o3d,. REMT/ FREEVERORBLERB IS HEEZRERMBIT S, BHOBEI G
FHERBEITLZEDEERERZA—NRA—Fehoald., BENILIEEZNFIEL L
TEEEND, LW E (dosage) AFJa—NWRUEZOEShARIKCHDENTE
LHIB A (dos ing) Efc@3REFHE (dosage regimen) . K
FRORMB, BEOREMRE, FTRALZ2E0ERABERERLKRET S, REOLEDOKS
iE (dosage regimen) FHEITILHLED, REFEEEREINS.
o009 7]

LUEEWNSHRBDS2HEEZ, TELEZEREE TR, RWMRTCAHAB L L L KEAH
HOEfiODIL, FEOBEBA—1NA—PMLELEMOBRENAIBRZRET LI LN TE
5 (flA . Lieberman, Pharmaceutical Dosage Fo
rms {(Vols. 1 -3, 1992) :Lloyd., 1999, The art, Sc
ience and Technology o f Pharmaceutical C
ompounding ; UTPickar, 1999, Dosage Calulat.i
ons&#H)  MENENREE ., BENIKEREAHER, BERsOVWAMrRZENE
EBEELZAMHIDLERMBERICEVTREL, THIC, TNEFIhORHEEOHSFR, 5
EOHREFEIG., Ml —X, RU LEEEYOREZEHILEIEEILZANOEMN
ZEWICHE->T, REBEHRIEFHRUTRABEINLIREZZLLAFMESRBEEINS .,
(o0938]

BEREROHMNELT, AHMBECHRE N L LEEAMELRILEME. BEOF—F R
(bolus) BELHBVLT, BEfficbhbsERNEEZEENLT., LA RENLZR
E7atraltieBytT (AR, #FM. 80, 3G ERIEBEThIZRESo o
) REBFBEREEND LA TZS, ARFOEREA (FE) 3. A, EH 1 B, £
@EnNME, 1 EMIC3HE, FEE@ 1 EAMEIBRRSENZIENTEE, AFEPEO 1
DDEFEBOLT. AHEHD LEEEHAE, FOocHERB 1 OR35S N5,
o098 9]

COHDXIBEX/iCHBNT, EPERROBRENFEDHER, BERNICTEBEIRESHERE L
EOSITIHAHE (cataplexy) KNI L2EEERMBI LD, BHOEHEESHE
ReBTORENEREZSBCLEANATELS, COXIEXREBITLIREBOEEIR.
ABOBRHEREZT 740 - 28PWEFVOMRBMEARICESILEOTHL, T
THE Y SZERELBEROEHREILLIEYNEZHBCE DS LI 5B RTHRE T
FPaANZERETHCERIDEINSG., COLSISHERTHITREAAGZ., #l2E., X3
Bo#H®w (mur ine), v b, B, #. AHTRAEVERE. RULEZENTHFIC
BUWTHLNTVAMDHFEINLIFYETFTIVONKEZEL. TEE. Fa98K. &
BEMN (in vitre) ETAERHOVWTHREITNZZENTESE (M2, B2
MR CREBWBE AR
{01001

CDXIBEFIVERCT., EYERAOBENEDHR (HIAE., IETIKLEZHE
T2Hic, BORGCAESR., FLREEFEARSCEN R, BERNOREICHEN k., #
RARSCES LR, TEEHTARACREEENZRE) ZRETSZROOENZEERTE
S5RERETH2DIC. EFOFERTHESN - BNICRHESNE. LML, LEADE
B, AvohicREDked. #8575, 8H (preparation) O@E, &5
E—FRUEKFROFEROETRELCE > TELES., S5, BEOEHKR. hE, ASE
VRUBRSHBZEUCREBEINIREORE LHEETIERE., SRLELTHEBZHEY
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B LBAELT S,

fo101]

ARHOP R TEMICS T, BEERERE (standard administ
ration regimens) DEHRKALGYWOEMGHBEENINHMEINEG, T O
X3 LT, LRERHE, EFORRER>TEIHLHVWRESBTHYIMOIEIRS
TEMTED, FIAE, BHARE, IEThitHK, "A70, FRE TV, i
CHELLE, ANV EREERAIBREELNEDS.,

[0102)]

FHHEHOA— NN A—FMEeWoHMEANEREE, #IZE. BOER2QRIERORSHET
#Oo. O1lmg . kg B (dose) BALWI50mg . kg FHAETHREINS
TENTEZ, 2. BEE. 0. ITmg kg HELHZVWLH25mg kg H
BE. Mz, 0. 2L 1I8mg kg AHAER. FlZE. HOo. 5HLLE10Om
g/ kg /" HETHD, LEd->T,. LEEEKSTOBBENENEIZ. flAE. EHKE
T0kgOHBEHLTHImg " HEZEVWLHT000mg “H., flzE, W1 0mg.”
HAEWL®2000mg ~H. #xE. ¥50mg " HALWLHE600mg ~H. # 2
.10, 25, 50, 75, 100, 125, 150, 175, 200, 225, 25
0. 275. 300, 325, 350, 375, 400, 425, 450, 475, 50
0. 525, 550, 575FZE600mg.“H. FEThhUEElEcokd L
HAOWINDLOFEM THEZENTES., 1 DOERIIHBNT, LEEEX (1) TF
EnZibamid. ATV BETVPEZSIBMERNLEINISOmg~HN300mgDH
B (dose) TEEZINS,

[o103]

AHEAOFEER ., EPHOBBERETHRO 2R, AEBERTC . £ EDEN
DRDORBBICEITIAFHDODDOF Yy FPE#H TS, BRIKCEEED—DERBE TN
ot oBEmME L Elc, —DFEHREEFNULORBHOD — N A - Z2FEHEHERK
MmiEd., BYSHAKKESLEE, BULEFRCEBEINE. EHOBBEELLRIFPHRT S
(¥, AERTG/ E-EEAVEROBLERET LI EHICER (labeled) h
B3, THI. AL EE—DOMMOBEAZECHMOELARCERBRCANSG R, BT
ENHEROEBBROEDHDIEERENED, TOXr3aFERE.,. AR, BSELNTISE.
HE. RUBSAECHIZERET LN TES,

[0104]

AFPMETSEIATCLIEY. A—ONEP THREREAEBCTCXDEMCHBEHET A
A, FRNRIAREFALZHEAITLI2HWNOESF T EAFAHNBILZENDI LOT, AEHZH
BT 3CeEZBHITSLOTERL,

[o105]

EHEF L
T rLBILZBERTENMEBHCNITSZR228060DOUME

R228060 ({E¥RX1b) HNLT3I»yAMOoRENHEEMES 6 HMOKRKERDO
BREFEERBRES Yy FPEBWTIT> e, MIADPTTDOLIZHE. hBERUTAEAMHEBET =2V
»H L,

{01061
R HE

35mg@OHC IE  "kghEB " ATR2280B0F2HELEAADKERUCEAEEY
MANBEHFEOT v b LTPPEL, SEZVLLI 28 (EoEmM: p<0. 05
) BT 1O0BEZWVWLL 28 (KEFE: p<0. 05) THHNEEMICRAR., AEHMIE
13#HEEBWPL., 26 IS5 BK P LIz, 6y HEHED3I S5mgdOHC1HE "k gk
B/ -OKBISDR228060DEIOIKREFZIAZAOSTy FOKERUCHEEEMICERE S
BIEERMPo .
fo107]

300mgPHC 1/ kghE/ATREINLARACBLT, B50F 1AL H
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BERUCHAEENECEZEZRE D (P<0. 001) AENL, KEEWMNIZ LI 3BIC2 7%
LU, 268BICZ2 4%WAP L BH—DOHEBLARANVEBITEZAAILEWT., hEHMER
KERSHBOBDLDODICESCKEDNTEYPE (moderate) HZEPLHLEBEELRM
D ((p<0. 05—0. 001) N, FEEMEFT 1 SHEICHRFLIEBEBLTI 5%
WALzl LT, 26BR23%EPLE, 2hid, AEoES» AW DPELELL
= (p<0. 05—0. 001) .

{o108]

6007 450mgPHCIE " kghBEBE " BHTR22806 0HX|MEEINELAEIE
1HAUBIPSHERCAEENMCEZERFEbEELE (p<0. 001) . KEHME 1
SEIC33%WLL, 26 M3 2%WP LI, ARACBWLWITAHEBRMOERXMZE DD
CHELZEKD (p<0. 05 —-0. 001) REF1ALSEEThEZ. EEHMEZ 1
3HEI 1 8%KEAL., 26 2 1 %EPLE, Thid, AEoESHIZRDPELZS L
7z {(p<0D. 05—0. 001) ., EEE 1 HOKBED CEBTZ2HKENMMMSTHETAE
S, ARADTy FREFEOHAHBIKZNOLOER (HE) AEOESWNEEEZRL &
s 3y HOREMBOKRDYIIHBREROEPEEELELE, ABEEIHRAELTEERE
Mol BULEREMAITLEREEEIN, EEAHEOMTNEEOIKEERE L L &,
MHEBEOFHYMEIEBISZEE, 600 450mgOHCIE A kghBSEhEARAK
BOTEHEHBZICER S CTVLE3HRELOEZRREIPREVCLOICEBEET AN -k,
f[o109]

BEWE, AERUCEKESBENE, 2 AT35mgOHC1IE " kghkB " H., i, A
AT300mgDHC 1B "kghEHB HTHEBEKREFNRBRILI B EE2RLE, 4
HHMOBRLDHIECE O THEENPFARTAALHNLTEFNFNI 2R T21%ET
BT EERELELOLE, 3yvAORMEHMBORERDEESMNIC (F2) o LiE
LRI (AA) Ttk {(regained) .

[o110]

BYiE B

B 1 HEOR., MAOHEE (sexes) OHORMBEBERCB T2 HABEKE
Mixkdbid., XA T35mgOHCIE  "kghE " H. AAT300mgdHC 1/
kgthE HTeWHhErcerERLZ, Chid, 300RTB600.450mghDHCI1HE
Ak gHhEASHOLARNILTHINICEREZBRLDZEELO L. REBDODLANKKIEREL T
EHZEYHEBOLANUSAEREEZEK (in time) EELRE, AAT600.7
450mgOHCIEH "kghEOLALVTRAYERMEERMMALEN1 2 8RB KEFK
B L, AATRELHELEES> TAPERPEEMEMUBEHNAEARBICIERICEEL 2.
— M. CESEYEBLRRLIZAHELAZRE. BERKKISVLTHEET 3 &8N TN
UrtkEhZTho/z, AAD35, 300KRTB00, 7 450mgPHCIE " KkghED
LNV OARAYHBLBVW T LEXEZENZKIINIKEEZRNMEEYHEE (toxicolo
gically) #ERTEOLEZI NI,
fo1111]

HBENEE, B HBECBWTHERKENW B PR AOERLEICERERN., RRICA A T3
SmgOPHCI1I#E kghE HRETAAT300mgPHCIE "kghBE  HOKBE
HBIHEOBEHIEB O TENEZ, 300/KTF600450mgHCIE "kghEDOL
RNLT, TDXSTRPEIBHBCERTS -, HELRILEEYICKELT., E#H kX
BYEBEOLANHPEHE LB (in time) EHELE. A A B2 HEHER
ARALEHBUTEELARAANOEEIEI > (TR FHBEHEEONLI 222k 48
) e
fo11 2]
= i i 2
REBUBDHBERTCEDHBICNIBZRZ2280600%HE

R228060 (ft%KXI1b) EHNLTI3IHFEOEEHMZES 5 2 BMORELIE
SHEERBREC TN (R) KB WTHo2k, IEITHLI2H. hERTCEMERERZ T
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—EZDFULEALLBE)

[o113]
thE

25%7E50mg. kg bw HATREINEIXRTOFADOHEERD VKR
AHMETEN, FPAFNO. 3k ghUO0. TkgDOFEHEKEBFKRDP LR, LR THKSR
DEPIZ., BABOF AP T2 1HIKC0. 8kgleEL, KEH1 26 HIcHBAMII B
LZolcwHLT, 25mg kg bw HARESEENKEAAHIISHBKTHERICH
BLkE,

(o111 4]

REBLEEE, BEMAB4EB 10, 25FE-E50mg kg bw HTESEZX
NEITRTOARATHBLLEN, ThTFHh0o. 4kg. 0. 5kghkU0. 7kgnDFEY
HEIAEID L., RFETHFAEOELVE., GHBOAXT T2 1 HIZO. 8k gitEL,
T7THICHIHEBERECEELEZDKEHLTC. 10F/kE25mg. kg bw HBELEZ
NEAABE 2804 2AEEFNETNAHERBICEEL &,

[o115]

IHOEVHAE (lower doses) tHEITSIESEEORMNEIZ, —KMic.,
BELIERLTHEBECI 8 2HEU3IG64HILEET N,

[o116]

TNh—FTA4OAAHKE., ARELERL THESBERMCEVWHEEBENZR L EDICH L
T, Fv—74o0FXAFcREICECEKEBNEZTEERL &,

[o117]
(1]
#1
-7 4 21 182 3648 455H
WEH TR -1% +4% +32% +38% +52% (+2%)
AR 1% +1% +33% +47% +65% (+1%)
10 mg/kg bw/ H TR -1% 0% +22% +32% -
AR 6% 2% +26% +25% -
25 mg/kg bw/H *A 4% 4% +71% +19% -
xR 1% -4% +16% +26% -
50 mg/kg bw/ | TR 5% 2% +1% 5% +12% (+6%)
AR 9% -12% +11% +9% +26% (126%)

o ZHOEIEBRUZ T o ki ET,

fo118]
i /K3

25mg./ kg bw HIWAREEINWE—-NOFAFEEE I BHMOM THEBELLE
LTEMHEEORD> (-4 0%) Z&F L.

[0O119]

50mg. kg bw AAREINZARSEEICHEBEE 1 EMTRY LERWNE
(1H (daily portion) @W—50%) &L, —MRETS5CEEEZ
FTA42HET, EFfe, WS OPOBEFIHEHMORBRETRKRLLTEVEDEE:
#L,

(0120]

10mg/ kg bw/ HARSENEARAEOS B3R ELEELIBTEINCEL
aYrH#E (1 (daily portion) OfF—25%) 2&XL%. 25mg./
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kg bw / HABRBSINZAZALEBES | AHB3E-EWHE (1HS (daily
portion) @F—25%2VWLH-—-50%) FRLEL, 2o, BEAB2HK
KEZ2EOAATHICAEE SR ENZ. 3/ 60HYTHREREINEMVBYHER I,
BES1IERETS50mg . kg bw BHIRAREENLEITARNTDOARTEHEIN L, TO
%, BMEEE. BOOBEHMOBMTHRREMNS (sporadic) B2IEESEMEST

L —BEHCEERECcEELE. BRESNTEEYHBIIRN T 20 BEEL TN
ki)"?"\f@@j%k N,

[0121]
2 HE 3
LFrDMAEICNTBRZ22806 0DHHE
cEMOEEBRO., _EHEHR (double blind) . H#FE (paralle

l—group). BRERTC7SELIAWNBEBOMELZ, K3 D2FMERE (MDD) ZH9 2%
HAWMSKICB W TR22806 COMERFMIIEDICEH L. HEITOLI B,
hEEEXU T LK,

(o1 22]

F2RKBEROEEME (baseline) 6 (endpoint) ETOHEE
DEEZWBDIELOTH D, R228060PBEENEHRBRITZ200mgBHETO. 6Kk
gRUA400mg#TO. 9k gD FHHFEORLILEZRBLEODKCHLT., TS5 ERI &
BRoFeFUoRREIRERREIITNTN0. 7TkghkT0. 1 kg FEEHEOHMN
TREBLU .

[o1 23]
[#£2]
£2 . E-EBENSKERETOE(L
T
n32-4— 5k (Kg) 3?-% m;lmms %&usuoom :in#%f
“EE[E(Bascline)
N pactine 17 116 120 17
% (SD) 854 (22.39) 86.0 (23.90) 84.1 (21.00) £3.121.77
bR (Range) 82.1 (48;175) 24.4 (46;147) 79.6 (44;162) 79.8 (42;154)
§i(End point)
n7 116 120 17
£ (SD) $6.1(22. 85.4(24.03 832 (21.20; 832 (22.06
tfil{ll (Range) 335 Eﬁ;g?:)o) 834 E«;x&) 789 84;16)5) 79.8 Eﬂ;xs)z)
ExEHLOEL
n7 115 120 17
iFi‘a 0.7(1.78) -0.6(1.90) +0.9(2.20) 0.1 (1.92)
(Ransc) 0.6(-5:8) 0.5 75 09 (2,5 9.0(-6:7)

SD=#E#{E% (Standard deviation)

[O01 2 4]
RI3RWMEROHEEMIODRATF TOERED I A — v EEOSHAERT., R2280

6 OB EINFAILZOHEKE (200mgHO>3B1 [0, 9%] . 400mgH#HDOSB

3[2. 5% ) BT EoERELZRT, EREZELFEZLSL, 7% RGEEDPL L

WHRON—F FE 7T EREFHEES2FEFoFIDR228060TCKEN I,

ChicHEBLT., 7T%kRKBOEEEMERLENBODA—E ] FIER228060HEXD

TS RERUTNOFEFUEBETED - .

[o125]
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[£3]
#3  EE-_EBENPOCHEAE OSSNy FELOST
R228060 R228060
NS p=f— PiAct (%Ool?g) &?Dﬁag) AoxtFy
(N={1 - bt {(N=117)
g%hgmervuua) n )n n (%) n{%) n%%)
11 116 120 11
2D 27% (4] 1(0.9) 3(2.5) 0
FLEL/ BV <7% 40 (342) 75 (64.7) 90 (75.0) 62 (53.0)
Bn<7% 74 (63.2) 39 (33.6) 27(22.5) 54 (462)
_Br >7% 3(26) 1(0.9) 0 1{0.9)
[01 28]

BEEILEAELXTOBMIOFEHENREI LR, >72 (R228060D200mgk
T400mgdZNTFhhERHLT—-0. 23 kg, / m?RUF—0. 3kg. / m?*VSF S5+
FREREFEFrOZTNTRICHLTO. 2keg m2BRTGO0) .,
[o127]
AAMETCRERREINTCT AN TOHMKY, FAHE., FiF. RCMBOFIAXEKE. 5l
AXBMEFETAILERC/ FRARBRBLEETIHZIOEHIC., X, @EHTEEZ LD
THAMOHMNOHEEFHCBEIHRELTHAANLNS .
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UA, UG, US

TOFEA 110001999
FRTEBENI R S SRR R BRI
TOHE AAZ5—, TR T—.
FTAVAERE, /—AA0TZAFH 27560, BEURAEN, FLATVET w1 1
13
GD3AE TU—L, HU—
TAVAGRE, /—AAhaZ4HN 27519, AU—, &Y UvY L—r 125
2381 Nwy, AFT7> A—.
FAVAGRHE, /—AAaZ0FMHM 27540, RU— AFUTX, ZUAINL L—r
332
F #—(£%) 40206 AADL AAO02 HA23 KA17 MAOL NAD4 MAS5 MAS7 MA7Z NA14
ZATO
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k&l 1 ) 24858111 ) CERTZ2HOHENME(I | ) OBEWE. WO
065 ~0. 1 EFE—LTHY., YFPrBFLMNITLHE6 UERUASVYRAILFTVENT X4
ETHE. CORBIIFFLCIR, OCTC~=RoBET., Y2oOoox9rdhTciTbhbhd.
[ 005 9] 30
EIERI T, HX R, SEMNEZFRRFLEE¥NICERAALAE*»FRLB2HBEXT. b
Sl 1) Ao eEHB(1 V) 28ET2EHICBLLNAEBEKRKBOREHENARICE

BB RB. U CR, BR, BB, T B, vOEB. YUFIER, U ITRE.,
FXLB. YaoB, ONCEBE. BB, AB. JILIvE., FAIILEVYER., L AV

B, PTRNRNSEXUVvEB, RVEYRAILFIVYB, AFVyANVFrB, 2% 2ILFE. BF

OF A FYRALBUVBEFEROF > I YRALBYyBAEFRBETFLNE, EMEEL
"Pharmaceutical Salts", J. Pharm Sci., 1977; 66(1): 1-19.] # B3 s & HFT=X

2, CO&REER, THF R0 —F I MHEE., A5/ —BEDOTFILI—ILBHE
EHBITFLLEDIATILER, FEEBRBRRVIASOEEHBMNOESHME L TH =
TEIENRTCEEIRBEFEPTCITDODNE, T F I —Fi, ZFOaBB LI —F b, 4 70O 40
ELI—FL., FFILI—FI,. AVIFIFILI-—FTILEEFELSHELEI —FIEBENMH
MmMBEFE L THEINS,

[ 006 0]
Ry AH—-—THS ., R, PH-TH2HBES. BRNLEWIE. TEELAKXI | LEHI L
EFERABILEI>D TEHETDZIIENRNTES

(R0 1)
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[ b9 ]
0
s )L O O
{Xi——qj\ §n \O NRa NaOCN . RS A \O/ﬁ\N/ELN HX
mi\v/} /N\ e !X!—E\/ N é »
R MsOH M R 3
(v} Vi)
o 9
A
g T R
m / /N\ Ra
R4 R
HX
(Vi)
AFx—N5LITI1
EERI I RT3 LI, 2 —FI /-3 -z 7alirdairnit—K (V)

#To00X ST, PVPYBFFNYUDALARUAY YZ2ILEFVYyBRRERRLT, 2 —F %
J =3 - x2FaB N TFTEANLEZNL) AILRA—=—K(VI ) #8B#ET3,
[o0O6 1]

RERX | KRBT AEARBRXRHOMBRFEHIILUTEY TH D,

o066 2]

e V) 24&HM(VI ) KERT 2 LOOHEEWE(I | ) OBER. WO0. O
5~0. 1 E—LTHY, >PrEFNITLHAIEBRUTAY VAT EBHNS BET

5. CORBEFIHFELLEF. OCT~FEBEREORET., Y200XFvyHhATITHNS.,.

[ 0086 3]

REAIl T.HX R, EERHEREFEIEREZFANLERLEZMRLE2BRERT ..
[ 006 4]

R; RUR, PH-—TAHAWEA, BNEEHMEIEARI | | KEHEINLERAEICL
2 THEHETBZIEHNTE D :
(EBRL 1T 1)
[ {61 O )
A 2 A
xS O NRs NaooN | 7S o)j\N NHR,  HX
i o N ——— x5 iy
1 2 MsOH m Ry "Ry 3
V) (VI
XA
S
I
m /Rf R, 3
HX
{1X)
AF¥—ALT111
BRI I IIFRXNB3 L3I0, 2 —-FF/) -3 —7x=)7O0EBILAILIAA =k (V
) ZRAR, NCODAVYFPR—bPERBLT, 2 -7/ -3 —-Zzx=70EEIL(7
T/OHANARZDNL)Y BN X—F (VI ) 2E#T 3.
[ 0065 )
ERERI Tl KEEILEARGEHOHMBEEEILTEY THS .
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[ 006 6]

tLtEHM(V) 24880 (VI 1) KERITZZHDOHEDE(I I ) ORERERE. 80

05 ~0. 1 E—-—WLTHUYUAVLTFTR—r, R, NCOHEZBRUTXAXIVIANTE
WILUETHD, CORKBEFFILLE. OC~FTERE0EET., Ysao0xsrdhTith
nhs.

[0o06 7]

RIERI 11 T, HXREEMERETFTEEEYHNICERLEEARL > Z2BAEXRT.
[ 006 8]

EXEmRY

—EEERT. TRKEEI A Z—DUEODILEMOAICERZHNICHERINZBEE S
CEEMAAYMIFPEHRING., ZHELOERERT. HER, FRA. 20H. BEH. 0
MMOFMAXETEMXEHICERAPEZHILCLINEIEESE TSI LA TEI2BEE2R/RET D F
MmMHlOM&FEDLEESC., HRYE. TEORSBERBROALOOEEOENARETH > T
HL W, HERBFBOKSENDIBES. 8. A7 2L { BFE-XEHEGFE-FTE) . #X
EBR. vOy TRUZTOMOFERSR. TUFTIL, BRAR, hO—FH. Lozenge
s (FPEO—F#H) RUBBREHRBRQ ECERCHELAROGETELAREEERESAA VWS
ha, FHERPXEHERIEIAFY., 2. BR. BBBRRUVITILYs YOBETE
#Hxhsz,

006 9]

HEREERT., EXHRYR.,. BORAWBCTHS ., R(1 ) ofdPmid., BOKICE
CHBRINBZDOT. — RILHEBOBRESEFEZFIATILEN NV, BOBEDOLDIC. b
EMREIFFLAR, EEHNCFEINZIBAHEEHILABEIRS, BEEDN{LEEBORE
., AIBOEENRILBELZRETREMNABLER TR L, T 0TS RBHALCLEHICKL
THHEL?., RALE, ZHELEHAEFHAFINEFI NS OREWMHP T OHRICETFTNRTE
FWw, BLEEBE#FAEF. flZE. 22—, EZUYEBAIL>SALARUY  XiFa—>Y2 4
—FOREYMTHD, AFF) B IFI 2 LOESREBHRAEREILHET D EFOMD
EZHUICHFBEIRIRDAFAISICEFMINATUVTE &0,

007 0]

EXEBFILRI2IEEEARYE. flxEF. HEEENIE ., BEREBLSLIEZ DIC
— DU LtOEBMBERAEZELCIEAFATESZ, — ERERT. EEMERHIE., 7FTFO0—(

Adderall ), v —4%{Concerta). %K) (Dexedr.i
ne). Z72x#hY v (Focalin)., xX%F—r{(Metadate)., xFY(
Methy! in), U#Yy>»(Ritalin),Vyvanse., FA4Abh>5—+(D
aytrana). BUTQuillivant &&EdE2ICADHD OBRKRICHENA—D2LL
toEMRDEEC.

[O0O7 1]

EFHERNK

XEBOFALMOARIE. —2UREDOR(I ) OLEBRUTODEDODERLOEDER
MBS T I ERBETZ. SR TR — NI ERNEEEL AKZEWMEX
BRAEARTZ2HFE2RBHEI B ETHE., F—R"ZTUVyEARREFFELAEZAEZR. BIAE. A
DHD @& L ZHEBEEZ2E20. —EREKRT., ERENHXIERTIAEIR. —2
HEo (! ) OLEYOEIERVEZNIELFBI I BHEEZ2ECEEERBEIYIC
BETE2BREEEC.

007 2]

FREBOSER., e ~OFAKBLKEBELTWS S, hoB®Y. K. HALBBWCHL
TH &£,

[ 007 3]

ADHD (%R, RANRARZ. EEOCOERFBHEETL. EFHn2A L33, BF
AHEHALEBR, ADHD BETEFEIZBOETIR.,. THENFTEARERT7 I b X —4% —(
actoneter) . PRBEMNERIA I/ ORETHEREBOL I LEENRELZNE
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LEFRERTEZFINS.,

ADHDIEHTZ21 RAEHEIR. IBIAEDORSETHY . IREEF - HEICESR
EEBEWE, BMBERTAFLMIIZF—F OB LT EIKERE#H B ( caudatoput
amen) TR — X v #EFEHALA., ADHD 22T, B FHREaIVYPP2 —2BER
E(SPECT) RUBETFTHEHME®BS(PET) IRIE., F —RIT Vv RPN —/WE v
TR EEREETCELHE THLIEER TR BALHDOE FEILGELZ, ADHD REODOR
BRHATHFTIST vURARBPFMEIF - vy A8 TcCHzAEADINY v EBEBHEEH
EXrBoOoToHEBEARE RIMEARTELMT 5. PR - vEHE., EBRTIEM
FOBMBOBEICEETH % .

[007 4]
F—RIvBREROFAELLTOARAERBRT., *RPAOLAYIZ, BHTXEIERHNL
FHEIhzEEFEEHsEDLDET., —HIC0O. 7 ~7, 000mg OBSETEZTIIRES

hd. FENT7 Ok g ORBELRAOES, KEEBER. FE1 kg HLY0. 01 ~10
Omg O—HESEKEHINS, LAL., AW N2 BHNLEKEER. BEQCER,
EERBOZFRABRERTCELENOFRILIUVUEDLZ. FERRLEAN T2 EBEOREEDORE
BHEKRKBICTHONE~ETHY ., UFI2TFOEWMATH S,

[ 007 5]

ERBPOLLEMIE. ADHDODE I AR —NEVYyBERPEBEBJLAKBREZAET 5 0O(C
FRAGARANBDEEZRET S .

[ 007 6]

AEBFEZHRAET 2 LDICEHIN AL OTHY . BEIT S DELTERLTEWITR
WTROERBAEZESERBTZIEINLE>»T. FRPEICERBTEZ2RITH S,

n

[ =5 H ]
[007 7]
EHREMHAT : 2 —F X -3 —T7z=0TF7OBL(FTI/SAIILKRZDN) AILRA—FERY
TOEBRIE
[ 1 1 ]

2 —FE/-—-3—7xz=A7aonrryr—1—F—({(1. 984mmol ) HYsO0OH
S UICERBL., A YA NLKFYyEB(O. 9mL, 7TH8) RULFryrEBFEMYUSL (T 7
4 mg . 6 HME) 2KBTHEMNML A, EFRINAERBESYE1 HE. BEL ., K& H
mLTEREBEZ#®TL, 1T N Na OHBE®HEEZEBWT, RIEEAEYEp HT7 —8(THhHML £
. AEMEAY /DDA Y TI3IOBEBL., MBS ITRVI7LTCERLAEAER, EETEBL
T. FANEBLE, cheaP7O00A Y VICBERBL, BREIFLI—FILEOHC] &
BTUEBL Z, ERINhAEAEBE2BELT. 2 -7/ -3 —Z7z=)lLFag L7z /
AILERZLY ALK —; EBE*BL.

TH-NMR (DMBO-dB, 200MHz) & 9.79(br, 1H), 8.26{br, 3H), 7.33(m 5H), 7.18(br,
2H), 4.19(m 1H), 3.98(m 1H), 3.68(m 1H), 2.93{m 2H
[007 8]

EHEHM2 : (2R) —2—-F2 /-3 —2z=)170B{F/)AILKZIL) B AN
X—=—FEBRUETOERIE
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[ 61 2 ]
O o

: O/”\N)L\NHZ
. H
H, ¢

2 —73F/ -3 —-—7xz=47oRRvy—-1 —F—-ILOoRbUIL. (2R) —2 -7 % 7/ —
S—7zxz=nFoRryr—1 —F—-EREWELTHY, EEATI KEAS N ZBREICHK
2T, (2R) —2—-73 /-3 —-—22zx=2)170EHIL(FIT/ALRZNL) AL —F

EEBHEE S, 10

TH NVR (DMBO-d6, 200MHz) & 9.82(br, 1H), 8.19{br, 3H), 7.33(br, 5H), 7.17{br,
2H), 4.18(m TH), 3.97(m 1H), 3.65(m 1H, 2.94(m 2H
[007 9]

E®HA3I: (2R) —2 (A FOELFTIT/) -3 —72z=)07ar{(FTI/H
MR ZNY AN —h BRUETOERIE

=i

[ {61 3 ]
(o] [s]
\E/\OJj\ng\NHz
/<Ef ci” 20
H,C CcH,
2 —FER2/-3—ZJx=nTanxRry—-1—-—F—-—1odokdbvyizc, (2R —2—-(4a4v 7
O¥ILFET /)Y — 3 —2x207Oonsvy—-1 —F—ilaEmEPesLTHW, EBFAT TS5

AObhABEKLHK->T, (2R) —2 - (AvFoEELFE/) -3 —-—Zz=L7FoEn
(ZPIT/ANILEZWN) AR X—K; EBESE S,

TH-NMR (DMBO-d6, 200MHz) & 9.87(s, 1H), 9.64(br, TH), 9.10(br, 1H), 7.33(m 5H),
7.16(br, 2H), 4.25(dd, 1H), 4.04(dd, 1TH), 3.67{br, 1H), 3.51(br, 1H), 2.92(dd, 1H),
2.49(dd, 1H), 1.25(s, &H).

[ 008 0] 30
EHMH4s: (2R) -2 —(CAFHIUFPI/) -3 -2z )L70BIL(PI/AlLF=
WY BIARA—-—KNRUZTOERE

n

[ 1 4]
o 0
o
| o H
H, S~ TCH,

2 —-FE/—-3—-—Zzxz=_nFoRr-—-1-—-F—-—ILoRbYiZ. (2R) —2 —( ¥ AF
WFPET/) -3 —2Z72x=oi7onry—1 —F—LEaEREBELTHW, 2EHMT K525 40
NEBRICHE-T. (2R) —2 —(PAFLFET/)) —3—Zz=207Oo2L( 7Pz
HILERZN)Y BN —h; E@iE*87%.

TH-NMR (DMBO-d6, 200MHz) & 11.29( br, 1H), 10.05(s,1H), 7.34(m 5H), 7.23(br,
2H), 4.33(dd, TH), 3.99(dd, 1H), 3.84(br, TH), 3.41{s, 6H), 2.97(dd, 1H), 2.94(dd, 1H
).

[o081]

EHEHAMS : (2R) —2—-—FE/s—-—3 —{(2—-—200272zx=Jj) 7AW FET I AL

AZWL)Y AL A—FRUTOERE
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[ 61 5]
Cl O O

NH, CI”

2 —7
3—(2—-—spO0z7xz=i}) oy
15zt @RBICHE>T, (2R) — 2 —-—FX2 /-3 —-—{(2-00272zxz=M) 7O

1t

J—=3—-—Z7xz=a7Fov—-1—-—F—-ILORbYIL., (2R) —2 —-F =7 —
-1 —F—J)b- HCI| #ERiEHMELTHWw., 2REHF

L FESHAHLEZNL) BILNRA—+; EBRE*EL. 10

TH NVR (DMBO-d6, 200MHz) & 9.71(br, 1H), 8.50{br, 3H), 7.48(m 2H), 7.34{m 2
H, 7.15(br, 2H), 4.22(m 1H), 4.02(m 1H), 3.70{m 1H, 3.14(m 2H
[o08 2]
EHEHMW6 : (2R) —2-FPx/—-3—-(2,4-Yso0a07z=)L) Zar( 7
JANLNKRZN) AR —FRUFTOEERIE
[ £1 6 ]
Cl

fut

L
O/U\N NH,
- H

ci”

2 -7/ -3 —7Z7z=47aRry—-1—-—F—-IlofRbyic. (2R) -2 —-F =,/ —
3—(2, 4—-—rso0oOo0z7z=N) FTaoNry—1—F—-HCIl #RREHBe L THW,
EHEMATI SIS EBRERICH#->T., (2R) —2-7%2/)—-3—-(2,4—-—Y5007

TNy 7L PEs R N) AKX -+, BERELS 8L,

TH-NMR (DMBO-dB, 200MHz) 8§ 9.82(br, 1H), 8.23{br, 3H), 7.66(s, 1H), 7.49(m 2
H, 7.18(br, 2H), 4.26(m 1H), 4.00(m 1H), 3.64{m 1H, 3.09m 2H

[ 008 3]

EHEM7 : (2R) —2-FP=F/-3—-(3,4—-o0Q2zc=i) ZaoeEr(7r
JANEKEZNL) AALRA—F; ERE 30
[ 1 7]

cl .
= v N NH.,
I P IGH; . H B

o cl

Iz

2 —F3 /-3 —-—2z=i,7Fanry—1—-—F—-—ILORKDYIC., (2R) —2 —F =/ —
3— (3, 4—-—vop0O07xz=J)) 7ONY—1 —F—J)b- HCI| 2RI &L THW.
AT IS AEBEICH>T, (2R) —2—-F%2/)—-3—-(3, 4—-yos0on7

TSN FOERL(FPI/ALEZIL) ALRKA -, EBE*BK. 40
TH-NMR (DMBO-d6, 200MHz) & 9.82(br, 1H), 8.25{br, 3H), 7.65(s, 1H), 7.62(d, 1
H, 7.34(d, 1H), 7.18(br, 2H), 4.26(m 1H), 4.00{m 1H, 3.72(m 1H, 2.96(m 2H
)
[ 008 4]
EHEE8 : (2R) — 2 —-—F2 /-3 —22z=)70 (P AILE=ZI)Y XAFIL
BRI - BUETDIERIE
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[ 61 8]

7 0T N7 K,
!:'H; ct” CH;

(2R) -2 —-—732/—-3—-—7z=0L7O0BLAFILALNSAX—F (11, 932mm
ol )2/ 00A%ICARBL, XA NLEVYEB(3. 1mL., 4%8) RUCLTF v
gFrbUoAHL(B,. 39g . 3YUE) EKRKBTHENL A, EXRTLhEZRBERESEYE1 BE
EHLA. KEFNMLTREBE#®TL., 1T N Na OHB®RE#BVWVIRILEES®M%Ep HS 10
— 9 IKEELLLE, BRBELAS /700X 42 T3 @MHEL. BB SRV LTERL
B, BEETEBLTAAI LERBL, Cchsv 7009 vICEBL, BEEIFLI—F
IHFOHC| BHETCULELEZ, ExshitxBkzs8B8LT. (2R) —2—-F7F /-3 —
JIZAFOEERNITIALKEZIL) AFLALRYX -+, ERRES*8L,

TH-NMR (DMBO-d6, 200MHz) & 8.55(br, 3H), 7.84{br, 1H), 7.32(m 6H), 4.30(dd,
1H), 4.06(dd, 1H), 3.72(m 1H, 3.18(dd, 1Hy, 3.14(s, 3H, 2.90(dd, 1H

[ 0085 ]

EHEHO : 2 —FI /-3 —(4—2ropoz72z=J) A i(FPx/AILE=ZN) A
IR X —h BUCZOERIR

[ {61 9 ] 20

O o
RN O)LNJJ\NHz
i . H
= NH, I

Cl

(2R) —2 =72/ =3 —-—22zxz=270BEWNAFILALRRLX—=—rOKbYIIL, 2 -7
/-3 - (4—-—2s2007x)) 7OBLALNAAA —FEREBELTHW, 2EHS
LE5AbhcBRBICKE->T, 2 —-FF/—-3—-—(4—-—27p007x=0) 7OAELTE/
AILER=ZNLY AKX —F,; EBMES*FE,

"H- NMR (DMBO-d6, 200MHz) & 9.78(br, 1H), 8.41(br, 3H), 7.38(m 4H), 7.16(br, 30
2H), 4.23(m 1H), 3.99(m 1H), 3.62(m 1H), 2.96(m 2H)
[ 0086 ]

EHEH1 0: 2 —-FT/)-3 (3 —-—sg007z=0l) TR T/ AILEZR)
BAANRNL—FRUZTODERIE

[ {62 0O ]
O O
\\E'@/A\K\O)Lﬁ)LNHz
- NH, CI

(2R) —2 —-—7=2/ -3 —7z=070BBLAFILALRX—FbORbYIC, 2 -7
2 —-3—-(3—sog07zzz=o)) 7oAl A—FEREBELTHAW, 28
K525 EBREICH>» T, 2 —-FX/—-—3—(3—27007x=0) 7O TFE/
AALRZNY AN A—F; EBREEEL.

TH- NMR (DMEO-d6, 200MHz) & 9.82(br, 1H), 8 20{br, 3H), 7.37(m 6H), 4.26{(m 1
H, 3.96(m 1H, 3.70(m 1H, 2.95(m 2H
[008 7]

EEHMTI 1 2 —FI/ -3 —(4—z=—r0O7zx=J)) AL TI /S HLEZN)
AN A —F RUZTORERIE

Ci

40
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[ 21 ]

o 0
g
NO = NH; ¢~

2

(2R) -2 —-—732/ -3 —7z=)l0LFOBPLAFILALRNX—bORbYIIC, 2 -7
T/ -3 —(4—-—zZbtOz72zoi)) 7O ILALNA—NEREBEBEeELTHAW, £2KEHS8
sz BRBICR>T.,. 2—FE/—-3—-(4—z=rO7zx=i) ZaE L7z
AALR=ZN)Y AL A—+; BEREES*ESEL.

TH NVR (DMBO-d6, 200MHz) & 9.81(br, 1H), 8.37{br, 3H), 8.22(d, 2H), 7.63(d, 2
H, 7.18(br, 2H), 4.24(m 1H), 4.03(m 1H), 3.75(m 1H, 3. 11{(m 2H
[ 008 8]

EHEH1 2: 2 -FX/)—-—3—(4—tert —ZFFI72z=N) FOaPIL{TFT=IT/ A
MR ZNY AN —h BRUETOERIE

[ 2 2]
j\ /[Cj)\
07 TN TN,
HE:\C\T NHY o
CH,

(2R) —2—-—P=E/ -3 —2zxz=)70EBLALAFLALRLX—FORDYII, 2 -7
J =3 =—(4—-—tert —TFFILI7zoN) TOEELALSNA—-—PERBEBELTHW
EERABICEAONAEBRBICHE 2T, 2 -FX/ -3 —-—(4—-—tert —7FNL2zx=
WY FToEL(FI/AlLEDI) AlLAX—b; EBEX® B,

TH-NMR (DMBO-d6, 200MHz) & 9.78(br, 1H), 8.33(br, 3H), 7.25(m 5H, 4.21(m 1
H, 3.99(m 1H), 3. 60(m 1H), 2.92(m 2H, 1.27(s, 9H

[0089]

EHEMHMT 3 : 2 -FPI/ -3 —(2—-—7idOr7z=) 7oL TFI/ALE=ZL
) AALRA—bRUTOEBE

[ 2 3]
F O O

PR

O N NH,
A H
NH, ¢

M

(2ZR) —2—-7=2/—-—3—Zz=2i70oENLAFILALRAA—NDKDbYIT, 2 -7
J =3 —(2—-7i407z=i) OB LAILARX —bERBEYWEL TRHW. EEH
K526 BRBICHE- T, 2 —-—F2/—-3—-—(2=-—20a4072zc=i) a7
JANLB DY B —h; EBEESK,

TH-NMR (DMBO-d6, 200MHz) & 9.77(br, 1H), 8.34(br, 3H), 7.26(m 6EH), 4.24(dd,
1H), 4.01(dd, 1H, 3.65(m 1H, 3.00(m 2H

[ 009 0]

EHEH1 4: (2R) -2 —(AFLFE/)) -3 —zi7OBL{F7I/ AR
ZHY ALNRAX - RUZTOERIE

oy
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[ 62 4]

cr

(2R) —2 —F=E2J -3 -7zl 70FLAFILAILRA—-NORDLYIC., (2 R)
—2 —(XFILFPI/) —3 -zl llAaAlLRX—bERIEBBELTAV, £
F8icEZENAEBRBICK>T. (2R) —2 —( AFIIFETJ/) -3 —Z2z=24708
W{TIZ /2 ANLEZIL) ANRNA—+; BRRES® B, 10
TH NVR (DMBO-d6, 200MHz) & 9.88(br, 1H), 9.32{br, 2H), 7.29(m 7H), 4.32(m 1
H, 3.96(m 1H), 3.66(m 1H), 3.20(m 1H, 2.91(m 1H, 2. 65(s, 3H)
[00 91 ]
ERMFA1 5: (2R) -2 - (PAFIFPEX/) -3 —2zz=07aL{F7/ a0
RZW)Y AFILAILARX —F RUFTOEEBIE
[ £2 5]

A

©/
N H
= Hsc/ \CH:! 3 20

cl-

I

0O—Z

(2R) -2 -7/ -3 -7zl 7OoEIAFLALAX—PFRDYIL, ( 2R
) —2 = (UAFILFES) —3 -zl 70BILAFILALRA—PFPERBHELT
Hw, REFSKEALhEBEILH->T, (2R) -2 (YA FILFE/) -3 -7
ZA7OEN(FTI /S ALBZL) XFILAILARA—K; EREEES L,
TH-NMR (DMBO-d6, 200MHz) & 11.20(br, 1H), 7.82(br, 1H, 7.34(m 6H, 4. 24(m
2H), 3.92(m 1H), 3.09(s, 3H), 2.92(m 2H), 2.87{s, 6H)

o009 2]
EZHEMHMT 6 : (2ZR) —2 —-—F2/ -3 -7z 7OoENL(FR/ALEF=ZL) XV 30
LA A—-—NRBUTOERE
[ b2 6 ]
I
§a
(2R)Y —2 —7F7X2/ -3 -7z i7OVIAFiILALRSA—bOoRbYyic, (2R

)—2—75/—3—71_w7n5»m SWALNA —NEREBEBELTHW., =8 40
FlBICEZALbNABREKE- T, (2R) —2 -F2/ -3 —7zx=07Oo2L( 7Pz
BLERZN)Y Ry DAL -, EBRE*E8K.

TH-NMR (DMBO-d6, 200MHz) & 8.15(br, 3H), 7.92{br, 1H), 7.58(br, 1H), 7.28(m
8H), 6.93(m 2H), 5.03(m 2H), 4.22(m 1TH), 3.89m 1H), 3.62(m 1H, 2.84(m 1H
), 2.65(m 1H

[009 3]

EBEH1 7 : (2R) —2 =72/ =3 —-—72z=2)0708L(FEsAILF=ZN) = F
WAL — b RUTOIERIE
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[ 62 7 ]

(2R)Y —2 -7/ -3 —-—7z2).0L70BLLAFILALAA—roRbyic, (2R
) —2 —F 3/ -3 —7xZ 7O LIFLAILNA—NERBHELTEBW., £2EH
Stz BRI >T. (2R) —2 —FE2 /-3 —-—2Z2zxz=)07F7OaN{(TFTI/A
WERZNL) TFLABILANA—,; EBEEZEE. 10
TH-NMR (DMBO-d6, 200MHz) & 8.31(br, 3H), 7.80{br, 1H), 7.31(m 6H), 4.30(m 1
H, 4.06(m 1H), 3.75(m 3H), 3.00(m 2H), 1.08(t, 3H
[ 009 4]
£HM1 8: (2R) —2—-F=2/) -3 —(2—-v0072x=)) 7oL 72/ 5
WHRZNY AFLABILAX - REUFOERE

[ i£2 8]
cl o} o]
A
C[:HS 20
(2R)Y —2—-73%2/ -3 -7z 070X FlLailrit—rofbyic. (2R
) —2 -7/ -3 —(2—-—/s007zx=l) 7AELAFILALNNA—rERLEBEL
THAW., 2Eflsics2sohi-@giRicC#f->-T. (2R) -2 —-FP=2/-3—-(2—-400
JxZNA)Y OB FPI/ALKZDWN) AFILAILANL -k EBREABL.
TH-NMR (DMBO-dB, 200MHz) 8§ 8.54(br, 3H), 7.80{br, 1H), 7.40(m 6H), 4.20(m 2
H, 3.78(m 1H, 3.16(m 2H), 3.12(s, 3H
[ 00 95]
EHEH1T 9 : 2 -FPI /-3 —(4—-—20d07zc=)) FOEEAL{( T2 HALER=-L
) AFNLALNRA—NRUZFOERIE 30
[ 62 9]
0 G
A
. NH;M CH,
cl

(2R)Y —2—-P3/ -3 —-—Z7z=070BBLAFLAILSX—FORbLYII, 2 -7
T/ =3 - (4 —-—ZlFD07zz=l) 7EAELAFILAILAA —FERIEPHEL THWL.
EHEFMBICSAONEBRICH>T,. 2 -7/ -3 —-(4—-—2)407zx=0) F7OE
W TR/ ALEZW) XFILALRA—+; EBES* B, 40
TH-NMR (DMBO-d6, 200MHz) & 7.10(d, 2H), 6.92(d, 2H), 6.01(br, 2H, 4.3(d, 2H
, 3.6(dd, 1Hy, 3.16(s, 3H), 2.77(d, 2H), 2.0(br, 2H.
[009 6]
E£mwHP20: (2R) —2—-—FXI/—-3—-(4—-—-s2p007x=h) 7FOEWIL{TF I/ A
IWERZ W) AFILAILAA—-—FRBRUTOERIE
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[ {63 O]
O ]

BN

07 N7 ONH,

CH,

Z e

H,
el ¢ Cl

(26)

JP 2017-512211 A 2017. 5. 18

(2R)Y —2 -7/ -3 —-—7z2).0L70BLLAFILALAA—roRbyic, (2R

ILN

) —2-F73 /-3 —(

THW., ZEFMeIKEALS BRI >T. ( 2R)

Zx =AYy oL T

—2O0072zoM)) 7O FILALALA —+ERBBDE L

-2 -72/-3—-(4-2100

JANILNBZIL) AFILAILNRNA —r,; EBRIEAXEB7~.,

TH-NMR (DMBO-d6, 200MHz) & 7.10(d, 2Hy, 6.92(d, 2H), 6.01(br, 2H), 4.3(d, 2H)

3.6(dd, 1H), 3.16(s, 3H), 2.77(d, 2H), 2.0(br,
{009 7]

w21 : (2R) —2-Fx/-3—-(2,
T OAHANLNRDL)Y XFILALNRA—FBRUFTOERE
[ £3 1]

] QO o)
O)J\Fil/lLNHz
o Ha or CH,

2H) .

4 —vospoozZzz=J) Fari(7F

(2R) —2 -2/ -3 —2z=)L70oBILAFLALALA—-—+FORDYIC, (2R
) —2 -7 -3—-(2,4—-vos00272z=2)) 7AELAFLALAAA—FNERRK

WMELTHW, EEAIBSICSAONAEBRBICH S T,

4 —Uspop7x=)) o
=

(2R) —2-73/-3—-(2,
FE/SAILEZIWIL) AFILBLARA—K,; EBEEERF

TH NMR (DMBO-d6, 200MHz) & 8.52(br, 3H), 7.82(br, 1H), 7.64(s, 1H), 7.48(m 3
H, 4.26(m 1H), 4. 16(m 1H), 3.76(m 1H), 3.18(m 5H)

[ 009 8]

EEM22: (2R) —2-F3/-3—-(3,

T VOHANRZNY XFILALNRA - RUEZTDOERIE

[ {£3 2 ]
s] o
L

Ci
C!D/\;\ i~ CH

41

4 —vospooO72z=Jb) Zari( 7P

(2R)Y —2 —7F7X2/ -3 -7z i7OVIAFiILALRSA—bOoRbYyic, (2R
)y —2 —-—F=X2/ -3 —-—(3,4-—-yrso0O07z=)) TOENLAFLAILNAA—FERKE

MELTHW, EEFABSILEZALNhAEABRICHK > T.

(2R) —2-7P2/—-3-(3,

4 —-—Zo007x2)b) TR TZET/ANKRZL) AFILALNRA -+, EBRELXHE

= .

TH-NMR (DMBO-d6, 200Mz) & 8.36(br, 3H), 7.84(br, 1H), 7.52(m 4H), 4.20(m 2
H), 3.82(m 1H), 3.14(s, 3H), 3.09(m 2H)

[009 9]

EHEM23: (28) —2—-—FF -3 -2z 70EI(FIT/HAILF=N) L F

WAILNRA - BRUTOERIE
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[ 63 3 ]
o o
/)"\ ; ’//\\D/U\NJJ\NHZ
li\/i NH, GEH,_.,
cr

(2R) —2—-F=R2/ -3 -7z )70t FLAILARAX—FORDbYI, (2S
) —2 —F X/ -3 -7z T OEBENLAFILALRA—-—NEREDEL THW., 25
Bil520hi-BRICH#-T. (2S) —2-F3 /-3 —272z=,7abiL{FPI/H 10
IWERZ WY XFILRILAA—+; EBEFB-L.

TH-NMR (DMBO-d6, 200MHz) & 8.55(br, 3H), 7.84(br, 1H), 7.32(m 6H), 4.30(dd,

1H), 4.06(dd, TH), 3.72(m 1H, 3.18(dd, 1H}, 3.14(s, 3H, 2.90(dd, 1H)

[ 01 00]

EHEFZ2 4 : 2 —FPI /-3 -2z 07OBNL(FI/SHALEZIL)Y AFILALNRR
—FRUTOERIE

[ £3 4 ]

O “HNH,
N 2 20

<l
(2R) -2 —-—72/ -3 —7z=)07O0BBLAFILALRX—bORDbYIC, 2 -7
T3 - Tz ATOBMAFLALAL - ERESHELTERW, EEHABIKSEAS
MEBRBICKE> T, 2 —FE/ -3 -7zl 70EB0(FT AR XFiILAL
nA -k EBIEEBL.
TH-NMR (DMBO-d6, 200MHz) & 8.55(br, 3H), 7.84{br, 1H), 7.32(m 6H), 4.30(dd,
1H, 4.06(dd, TH), 3.72(m 1H), 3.18(dd, 1H), 3.14(s, 3H, 2.90(dd, 1H)

o101 ] 30
EEHM25: (2R) — 2 —-—F2T/) -3 —(4—-—z=rOz2zx=lh) 7abBi{(F7==/ 4
WHEZWL) AFINAILNRX—FRUFTOERIE
[ {3 5 ]
0 O
i\ ’/\\E/”\-QJ’L‘?/U\NHz
; N
NH CH
NO; = 3 3
Cl
(2R)Y — 2 —-—FPX/ -3 -2z /070X FLALRLA—-—FORDYIC, (2R 40
) —2 —FE2/—3—-(4—-—z=bO7zx=l) 7OELAFILALSRA—FEZRGLYWE L
THWwW., EEfl8kKS5AOhttBREICHE>T,. (2R) —2—-F=x2/-3—-(4—-—=-FnO
Zx =AY OB TE/SALBEZWL) XFILABILRAA -, EBE* S L.

TH NMR (DMBO-d6, 200MHz) & 8.39(br, 3H), 8.22(d, 2H), 7.82(br, 1H, 7.62(d, 2
H), 7.46(br, 1H), 4.32(m 1H), 4.16(m 1H), 3.84(m 1H, 3.18(m 2H), 3.12(s, 3H

)

[ 010 2]

ERMF26: (2R) —2—-F3F/) -3 —(4—-—2AF72z=0) 7T/ H
WRZN)Y AFLAILAL - RUFOERIE
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[ 3 6 ]
O o
/\E/\O/ll\fEI)J\NHz

@ NH, CH,
H,C :

3

cl”

(2R)Y —2—-F=R/ -3 -7z )70t FLAILARAX—FORDbYI, (2R
) —2 —F X/ -3 —(4—AFUL7zo) 7OELAFILALRA—-—NERRBDEL
THW., ZEEF8 52 hABREICH->T. (2R) —2—-7=3/—-3—-(4—xFn 10
ZxoN) TOEBL(FET/ALEZIL) XFILALRX—h; EBESXEB~E.

TH-NMR (DMBO-d6, 200MHz) & 8.34(br, 3H), 7.82(br, 1H), 7.42(br, 1H, 7.16(s,
4H), 4.26(m 1H), 4.05(m 1TH), 3.65(m 1H), 3.13{(s, 3H, 3.04(m 1H, 2.82(m 1H
)y, 2.28(s, 3H)

[ 01 03]

EHEHM27 : (2R) —2—-—TFX/)-3—(4—-—IrFP72z=i)) F7aEIL(F I/
BARZN)Y AFLALNRL —FRUEFOERIE

[ 3 7 ]

O o
J'l\ )L 20
/@M o N NH,
. |
H, - CH
H,C P o | 3

(2R) —2 —7X2/—-3—-—7Z7z=0L70BILAFiLALRXA—hOoRbYiT, ( 2R
) —2 —F=E2J -3 —(4—-—TIThHFTI72x=)) TOAPILAFILAILRA—FEREBEYE
LTHEW, EEflsicsish-BREICH->T, (2R) —2—-F7P2/—-3—-(4-xTkh
£ T7xL) TAEN( T/ ALBFZDL) AFILALNSA—F; ERRE®EBL.

TH-NMR (DMBO-d6, 200MHz) & 8.45(br, 3H), 7.84{br, 1H), 7.24(br, 1H), 7.19(d,
2H), 6.89(d, 2H, 4.26(m 1H, 4.01(m 3H), 3.66{m 1H, 3.14s, 3H, 3.08(m 1H
), 2.82(m 1H), 1.31(t, 3H) 30
[ 01 04]

EHHM28: (2R) —2 —FI /-4 -2z TFL{TFTI2AILEZIL)Y XFI
HILNRA—-—FNRBRUETOEBE

=20

[ £3 8]
X (8] N NH,
., |
NH, o CH,
(2R) —2—-72/ -3 -7z )7oblXFLALRAA—-—+ORDYIIC, (2R 40

) —2 = F X/ —4 =T x 2 )T FILAFILALARA—FEZREBEL THW, ZHEHS
KEsEZohkcEBBICKX>T.,. (2R) —2-TF2/ -4 -2z WTFL{FE/) ALK
ZHW) AFLBILRA—F; EBELEEFL,

TH-NMR (DMBO-d6, 200MHz) & 8.41(br, 3H), 7.85{br, 1H), 7.42(br, 1H), 7.27(m
5H), 4.42(dd, 1H), 4.24{(dd, 1H), 3.42(m 1H), 3.14(s, 3H, 2.74(t, 2H, 1.96{m
2H)

[ 01 065]

EHEHM29 : (2R) —2 -—FP3I /-3 —2z=)07FalIi(FP=U/AhilBR=I) B

WA=k BRUFTOIERIE
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[ 63 9]
fe) o

O
~ AL A |

T
H  Cl

(2R) -2 —-—732/ -3 —7z=)0L7FOILAILNRA—r (2. 397mmol ) %
ooOoOXyY sIKERBL, XY rANFyBERB(0. 47 mL, S3EHEB) RET7z =LAV
YPFRr—F(1.56mL, 6 H%8) 2KRKEBFMNML L, ERXIhAEKRKEESEYE1 M.
EHLA. KEFNMLTREBE#®TL., 1T N Na OHB®HRERWIRLBESM%Ep HT
— 8t HMLE, BEBAYsO0O0A Y T3 OHMEBL. BETYTRVILTERL 14
EETRBLT., A1 LB, chEy 7009 vICEBL, BBEIFLI—F
IHFOHC| BHETCULELEZ, ExshitxBkzs8B8LT. (2R) —2—-F7F /-3 —
ZxzZDAF7aE L FTZUANLFEZIL) AANRX —b; EBER® S,

TH-NMR (DMBO-d6, 200MHz) & 10.29(br, 1H), 9.79(br, 1H), 8.46(br, 3H), 7.34(m
10H), 4.32(m 1H), 4.05(m 1H), 3.70(m 1H}, 3.04(m 2H

=0

[ 0O1 086 ]
EHFHA3I 0O : KR—NRTrreuZEEaSsH
Sy hc(SD-5vh, ORI ENT Bi o I NC. . #., 200—-250g ) %

BTEERBRML L, BES5ILEBEXEEREL . FHTZ2ETT-80CTHELAL, BELSH. &
£HEEFEL, 50mMMPMIYZ—-—HCI BRU¥120mM NacCl #8722 ®( p
H7 . 7)204&H/ICBISIHEE, XRwWwT, BB®EEZ22098. 17, 700r pmTim
DoaMLAE, Ly P EBER20FBRICBERAEL., 20428, 17, 700r pmTHE
DL, COFEZ2BEERBUYEBLE,. BohneRLy b 28nmL OBEERICBERL
T, 8L, TSEHRHBLEBEOBREEZ X[ Lowy et al., 1951, J. Biol. Chem 193
1265-275] ik > THREL &,

[0107]

F—nRzvEmEdaawmTobs ol

F - EBEREBEFEESSWE XHE[ Madras et al., 1989, Ml. Pharmacol. 36(
4):518-524]1 . B[ Javitch et al., 1984, M. Pharmacol. 26(1):35-44] {C 528
hEAFIKLYIToE, ST HEFEHRBEFE. Sy P BEFEBETHY ;, REEY TR IF. G
BR1293s6[ 70U jlb>v—2, 3 —=23H1]1 ( DuPont-Nen, Boston, Msss.) ( 2 5
OuCi ) (KBE1. OnM) THY ; FEFENHESOALDIC. BEANEF -/ R
pasiFcHrdz1l —[2—-—[ER{(4-7iAdg07z=l) 2 bFT] 2F L] —4 =L

ol

S — 7 ATOFPIL]IERSYSEROO0UYUNF{(GBRI1 2909) ( Research B

iochemicals International, USA) #1 0O uMTHERL ; E#EE&HMiE. <L 1 B/ =
7 x v ( Research Biochenmicals International, USA) THh o7k, RKEiE. 1 2 0m
M NaCl #8455 0mMrYy Z—HCI (pH7. 7)) 7T, 25T7T45 aHE1T
sk, RWT., A 2AMMET7 1 LY —LTRFEEH»BLT. REEEHELL, 71 1%
—KEEIhARAEZHEL. F—RIUVBEEBHNEIARIEEDOFENEEERE A
BELHEBLTRELE. BHREEXRT ICTL &,
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[ &1 ]

Fhed % (10 M)

Elpl 2 50. 1%

EhetA 3 40. 1%

Eiepl 4 38. 4%

ElwpA 6 20. 4%

et 7 41. 2%

Fheil 8 20. 3%

FEiwtd O 42, 8% 10
EiEpi1 4 35. 9%

w1 5 55. 5%

FEwl1 6 20. 8%

i1 7 41. 2%

Ehi1 8 17. 5%

Ed1 9 34. 3%

Ehe 2 1 31. 5%

A 2 2 37. 0%

Shapd 2 4 45. 0% 0
Eia 2 9 50. 7%

[ O1 0 8]

FEICREBE I hALBYRK, FRBOLEHRE. F—RNE2rvBaEFIIDNL TCHEERENIEE:
B2 & EREIhE, FIEKER, LEWMAFEEENr NI yERRECEZESR%E
BEXIBIOH T Z2IOILERHTH2IEENEEHZI I EETERT 5,

[ 01 09]

EHEHMAMIT - ETHEERE

FaRREEE, EBEERE(LMA) N0 THEAL. LMAR, HHFABAOHM
REFHUIT 2 ZHKHEAEINRAEZATERERTH2. LMAR, BT, RENTHD . 30
HHABINCH T 2B INARETH S, A FIL72=F—hr.,. PYI2IP89IVRUEETD
oS ORHARALZRUL DL T2 EHNEOoORAMNEARARE. 2L MATEHITEESH X I8
HEXH B,

16 EOTYVA(3BABKBDCYr j Bgi : CD—-1 (1 CR) RUSEEB®DCS57BL
/8 )Y Z0RI ENT Bi o I NC. (8. m#E) »roBALEL. YO REEES
BEaZicd > THRBE EMLEE( BN AEYSBSERPITTR) 81k, BEEETBVWEY
—YIiKAR, 40 -B0%DOETEERU 2EMB./1 2HEEBEORARBABAET 9 —2
STOBBEBREHTTEHELAE, HEKEZEHRHEBL 2. BEXA—BE®B. LMABKELET
2., LMABRETOBEBAIC, YTOYREZLMASET! BRULLELEESEA, BHE. 28
&M (1 0XiE30mg /kg) P EERNFEHCCEY-—VLEFHICHEL L. BEERES 40
3059%. LMAZBE 74 —A, Opto—Vari max { Z5B@EE) ( Colunmb
us Instruments, GChio, US) # HUVWTHRIEL, J¥vEa—#ICEH\FEL L. T 21T
Z2HREHETHEZT OEEZEL L.

011 0]

HRERVEN - LEEICHNIZIMNGTEHEL2HEL, BRI IZ2B0FELE R
ELAE, BTE(%) TRLAEFRBO—HLLePWoNEBEREICHTLIEIEELELEERZ (C
mL .
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[ %2
A AT (%)
FhetA 2 118. 7% (3 0meg/kg., ip)
Ehatd 3 291. 5% (30mg/kg. ip)
EiaM 4 242. 6% (30mg/kg., ip)
Ehapi 8 186. 4% (30meg/kg. ip)
S 1 5 202. 2% (10mg/kg. ip)
(o111 ]
Bkl A2BY, ARPAOLAEMIE. ADHD DL I AF — NI vERREBEL 528

EHRBRTEOLAHTEMRABODREBTISIEPFERETI N L,
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[ ERFERSE]

INTERNATIONAL SEARCH REPORT PCT/KR2015/001915

A, CLASSIFICATION OF SUBJECT MATTER
CO7C 271/40(2006.01)i, CO7C 271/66(2006.01)i

According to International Patent Classification {IPC) or to both national classification and IPC
B. FIELDS SEARCHED

Minimum documentation searched (classification svsiem followed by classification synibols)
CO7C 27140, COTC 269/00; AGIK 31/27; CO7D 113/68; CO7D 233/84; AGIK 31/405; COTD 209/10; CO7C 271566

Documentation searched other than minimum decumentation to the extent that such docoments are inchaded in the fields hed
Korean utility models and applications for utility models
Japanese utility models and applications for utility models

Electronic data base consulted during the international search (name of data base and, wherepmmmble, mhtermsumd)
cKOMPASS(®KIPQ internal) & Keywords:amingcatbonyl carbamate , catbamate, ADHD d ine repptake i
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Category™ Citation of document, with indication, where appropriate, of the relevam passages Relevant o claim No.

A US 7531572 B2 (XUEDONG DAl et al.) 12 May 2008 1-27
See column 3, line 9 - colunn 4, line 54i and claims 1 - 27.

A WO 2004-111006 Al (NOVO NORDISK A/S} 23 December 2004 1-27
See claims 1, 2.

A US 05578627 A (KENJI TAKEDA et al.} 26 November 1996 1-27
See column 44, lines 20 - 52; and claims 1, 17.

D Further documents are listed in the continuation of Box C. E Sce patent family annex.
* Special categories of cited documsnts; T later do phlished after the © ional filing daie or priority
"A” document defining the general staie of the art which is not cansidered date and not in conflict with the application but cited 10 understand
ta be of particular relevance the principle or theory underlying the invention
"E" eatlier gpplication or patent but published on or after the international "3 g of parti the clai invention canoot be
filing date considered novel or cannot be idered o involve an & ¥
"L" document which may throw doubts on priority claim(s) or which is step when medncumem:sukenabm
citedto establish the publication date of another citation or other Yy g of lar rel » the clpireed § ion canmol be
spec-hl reason {as specifled) considered o imvolve an mvcnnvc step when the document 1;
" ferring fo am oral discl , use, exhibition or other combined with one or more other such ok such ib
means ‘being obvious to a person skilled inthe ant
"P*  document published prior to the international filing date but later "&" document member of the same patent family
fhan the priority date claimed
Date of the actual completion of the international search Date of mailing of the i ional search report
04 June 2015 (04.06.2015) 04 June 2015 (04. 06.2015)
Na e and mailing address of the ISA/KR Authorized officer

Intemational Application Division
Korean Intellectoal Poopeny Office KM,

189 Cheongsa-ro, Seo-gu, Daejeon Metropolitan City, 302-701, , Beom Tik
Republic of Korea

Facsu:mlc No. +82-42-472-7140 Telephone No. +82-42-481-8132
Form PCT/ISA/210 (second sheet) {January 2015)
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INTERNATIONAL SEARCH REPORT International application No.
PCT/KR2015/001915

Box No.II Observations where certain claims were found unsearchable (Continusation of item 2 of first sheet)
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SULFONYLUREAS AND RELATED COMPOUNDS AND USE OF SAME

FIELD OF THE INVENTION

[0001] The invention relates to the field of medical treatment and diagnosis
of disease. More particularly, this invention relates tc novel sulfonylurea and
related compounds and their use in treating, or identifying a disease or
condition responsive to inhibition of NLRP3 or inhibition of the activation of
NLRP3 or related components of the inflammatory process.

BACKGROUND TO THE INVENTION

[0002] Any reference to background art herein is not to be construed as an
admission that such art constitutes common general knowledge in Australia or

elsewhere.

[0003] The NOD-like receptor (NLR) family, pyrin domain—containing protein
3 (NLRP3) inflammasome is a component of the inflammatory process, and its
aberrant activation is pathogenic in inherited disorders such as cryopyrin-
associated periodic syndromes (CAPS) and complex diseases such as multiple

sclerosis, type 2 diabetes, Alzheimer’s disease and atherosclerosis.

[0004] NLRP3 is an intracellular signalling molecule that senses many
pathogen-derived, environmental and host-derived factors. Upon activation,
NLRP3 binds to apoptosis-associated speck-like protein containing a caspase
activation and recruitment domain (ASC). ASC then polymerises to form a large
aggregate known as an ASC speck. Polymerised ASC in turn interacts with the
cysteine protease caspase-1 to form a complex termed the inflammasome. This
results in the activation of caspase-1, which cleaves the proinflammatory
cytokines IL-1B and IL-18 to their active forms and mediates a type of
inflammatory cell death known as pyroptosis. The ASC speck can also recruit
and activate caspase-8, which can process pro-IL-13 and pro-IL-18 and trigger

apoptotic cell death.
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[0005] Caspase-1 cleaves pro-IL-1p and pro-IL-18 to their active forms,
which are secreted from the cell. Active caspase-1 also cleaves gasdermin-D to
trigger pyroptosis. Through its control of the pyroptotic cell death pathway,
caspase-1 also mediates the release of alarmin molecules such as IL-33 and
high mobility group box 1 protein (HMGB1). Caspase-1 also cleaves
intracellular 1L-1R2 resulting in its degradation and allowing the release of IL-
1o, In human cells caspase-1 may also control the processing and secretion of
IL-37. A number of other caspase-1 substrates such as components of the
cytoskeleton and glycolysis pathway may contribute to caspase-1-dependent
inflammation.

[0006] NLRP3-dependent ASC specks are released into the extracellular
environment where they can activate caspase-1, induce processing of caspase-
1 substrates and propagate inflammation.

[0007] Active cytokines derived from NLRP3 inflammasome activation are
important drivers of inflammation and interact with other cytokine pathways to
shape the immune response to infection and injury. For example, IL-1
signalling induces the secretion of the pro-inflammatory cytokines IL-6 and TNF.
IL-1B and IL-18 synergise with IL-23 to induce IL-17 production by memory CD4
Th17 cells and by y3 T cells in the absence of T cell receptor engagement. IL-
18 and IL-12 also synergise to induce IFN-y production from memory T cells
and NK cells driving a Th1 response.

[0008] Other intracellular pattern recognition receptors (PRRs) are also
capable of forming inflammasomes. These include other NLR family members
such as NLRP1 and NLRC4, as well as non-NLR PRRs such as the double-
stranded DNA (dsDNA) sensors absent in melanoma 2 (AIM2) and interferon,
gamma inducible protein 16 (IF116). NLRP3-dependent IL-13 processing can
also be activated by an indirect, non-canonical pathway downstream of

caspase-11.
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[0009] The inherited CAPS diseases Muckle—Wells syndrome (MWS),
familial cold autoinflammatory syndrome and neonatal-onset multisystem
inflammatory disease are caused by gain-of-function mutations in NLRP3, thus
defining NLRP3 as a critical component of the inflammatory process. NLRP3
has also been implicated in the pathogenesis of a number of complex diseases,
notably including metabolic disorders such as type 2 diabetes, atherosclerosis,

obesity and gout.

[0010] A role for NLRP3 in diseases of the central nervous system is
emerging, and lung diseases have also been shown to be influenced by
NLRP3. Furthermore, NLRP3 has a role in the development of liver disease,
kidney disease and aging. Many of these associations were defined using
Nirp3"/‘ mice, but there have also been insights into the specific activation of
NLRP3 in these diseases. In type 2 diabetes, the deposition of islet amyloid
polypeptide in the pancreas activates NLRP3 and IL-18 signaling, resulting in
cell death and inflammation.

[0011] Several small molecules have been shown to inhibit the NLRP3
inflammasome. Glyburide inhibits IL-13 production at micromolar
concentrations in response to the activation of NLRP3 but not NLRC4 or
NLRP1. Other previously characterised NLRP3 inhibitors include parthenolide,
3,4-methylenedioxy-B-nitrostyrene and dimethyl sulfoxide (DMSO), although

these agents have limited potency and are nonspecific.

[0012] Current treatments for NLRP3-related diseases include biologic
agents that target IL-1. These are the recombinant IL-1 receptor antagonist
anakinra, the neutralizing IL-1p antibody canakinumab and the soluble decoy
IL-1 receptor rilonacept. These approaches have proven successful in the
treatment of CAPS, and these biologic agents have been used in clinical trials

for other IL-1B-associated diseases.

[0013] Certain diarylsulfonylurea-containing compounds have been

identified as cytokine release inhibitory drugs (CRIDs) (Perregaux et al.; J.
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Pharmacol. Exp. Ther. 299, 187-197, 2001). CRIDs are a class of
diarylsulfonylurea containing compounds that inhibit the post-transiational
processing of IL-1B. Post-translational processing of IL-1B is accompanied by
activation of caspase-1 and cell death. CRIDs arrest activated monocytes so

that caspase-1 remains inactive and plasma membrane latency is preserved.

[0014] Certain sulfonylurea-containing compounds are also disclosed as
inhibitors of NLRP3 (Baldwin et al., J. Med. Chem., 59(5), 1691-1710, 20186).

[0015] There is a need to provide compounds with improved
pharmacological and/or physiological and/or physicochemical properties and/or

those that provide a useful alternative to known compounds.

SUMMARY OF INVENTION

[00186] According to a first aspect of the invention, there is provided a
compound of formula (), or a pharmaceutically acceptable salt, solvate or

prodrug thereof:

O o0 Q
I:‘1\ \y J\ W2

‘YN

W' N N™ N
H H R
Formula (1)

wherein, Q is selected from O, S and Se;
Jis S or Se;
W' and W?, when present, are independently selected from N and C;

R' and R® are independently selected from the group consisting of
hydrogen, C-Ci, alkyl, C,-Ci> alkenyl, C,-Ci»> alkynyl, aryl, heterocyclyl,
heteroaryl, cycloalkyl, cycloalkenyl, amino, amido, alkylthio, acyl, arylalkyl and
acylamido, all of which may be optionally substituted; and
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wherein at least one of W' and W?is present and is a nitrogen atom and
when R’ or R? are cyclic then the respective W' or W? may form part of the ring

structure.

[0017] According to a second aspect of the invention there is provided a
pharmaceutical composition comprising a compound of the first aspect, or a
pharmaceutically acceptable salt, solvate or prodrug thereof, and a
pharmaceutically acceptable carrier, diluent and/or excipient.

[0018] A third aspect of the invention resides in a method of treatment or
prevention of a disease, disorder or condition including the step of
administering an effective amount of a compound of the first aspect, or a
pharmaceutically effective salt, solvate or prodrug thereof, or the
pharmaceutical composition of the second aspect to thereby treat or prevent
the disease, disorder or condition.

[0019] A fourth aspect of the invention provides for a compound of the first
aspect, or a pharmaceutically effective salt, solvate or prodrug thereof, or the
pharmaceutical composition of the second aspect for use in the treatment or
prevention of a disease, disorder or condition.

[0020] A fifth aspect of the invention provides for use of a compound of the
first aspect, or a pharmaceutically effective salt, solvate or prodrug thereof, in
the manufacture of a medicament for the treatment or prevention of a disease,

disorder or condition.

[0021] In one embodiment, the disease, disorder or condition is responsive
to inhibition of activation of the NLRP3 inflammasome.

[0022] In particular non-limiting embodiments of the above aspects, the
disease, disorder or condition is a disease, disorder or condition of the immune
system, the cardiovascular system, the endocrine system, the gastrointestinal
tract, the renal system, the respiratory system, the central nervous system, is a
cancer or other malignancy and/or is caused by or associated with a pathogen.
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[0023] In a sixth aspect of the invention there is provided a method of
diagnosing a disease, disorder or condition in a mammal including the step of
administering a labelled compound of the first aspect, or a pharmaceutically
effective salt, solvate or prodrug thereof, to the mammal or to a biological
sample obtained from the mammal to facilitate diagnosis of the disease,

disorder or condition in the mammal.

[0024] A seventh aspect of the invention resides in a method of modulating
the activity of a biological target comprising the step of exposing the biological
target to a compound of the first aspect, or a pharmaceutically acceptable salt
thereof.

[0025] The bioclogical target may be selected from the group consisting of
the NLRP3 inflammasome, IL-1B3, IL-17, IL-18, IL-1q, [L-37, IL-33 and Th17

cells.

[0026] The various features and embodiments of the present invention,
referred to in individual sections above apply, as appropriate, to other sections,
mutatis mutandis. Consequently features specified in one section may be
combined with features specified in other sections as appropriate.

[0027] Further features and advantages of the present invention will

become apparent from the following detailed description.

BRIEF DESCRIPTION OF THE DRAWINGS

[0028] In order that the invention may be readily understood and put into
practical effect, preferred embodiments will now be described by way of
example with reference to the accompanying figures wherein:

[0029] FIG 1 is a series of isothermal titration calorimetry (ITC) showing a)
control experiments: Ca®* binding to EDTA (top left) and Cu®* binding to EDTA
(bottom left), together with b) data showing no binding of MCC950 (sodium salt)
to Ca®* (top right), but significant binding to Cu®* (bottom right).
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DETAILED DESCRIPTION

[0030] The present invention is predicated, at least in part, on the finding
that certain sulfonyl ureas and related compounds have advantageous
properties and show useful activity in the inhibition of activation of the NLRP3
inflammasome and/or inhibition of IL-13 and/or IL-17 and/or IL-18, and/or IL-1q,
and/or IL-37, and/or IL-33 as well as interfere with or modulate the activity of T
helper cells such as Th17. Particularly, the compounds of the invention are
useful in the treatment of a wide range of disorders in which the inflammation
process, or the NLRP3 inflammasome and/or IL-1B and/or IL-17 and/or IL-18,

and/or IL-1a, and/or IL-37, and/or IL-33 and/or Th17 cells play a part.

[0031] Evidence from human CAPS patients and mouse models of CAPS
has lead the present inventors to believe that NLRP3 inhibition will be a
superior treatment over IL-1 biologics, as inhibition of all NLRP3-dependent
processes will be more effective than inhibition of a single NLRP3-dependent
process, such as IL-1 signalling.

[0032] Individuals with CAPS display dysregulated secretion of both IL-1B
and 1L-18, and CAPS patients treated with anti-IL-1 biologics have residual
disease. Symptoms such as bony overgrowth and joint deformity are not
prevented by IL-1 biologics. In addition, symptoms involving the central nervous
system such as hearing loss are difficult to control using IL-1 biologics, which
appear to poorly penetrate the central nervous system. Studies in mouse
models of CAPS indicate that deficiency in either IL-1 signalling or IL-18 alone
is insufficient to block systemic inflammation, particularly in older animals. In a
severe model of CAPS, only a complete loss of caspase-1 signalling fully
rescued the disease.

[0033] Specific inhibition of NLRP3 by sulfonyurea-containing compounds,
such as those of the first aspect, may block all processes downstream of
NLRP3, including ASC speck formation and caspase-8 and caspase-i
activation. Consequently, NLRP3 inhibition will block all caspase-1 dependent
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processes such as IL-153, IL-18 and IL-37 processing and secretion, gasdermin
D cleavage, pyroptosis, and release of IL-1q, IL-33 and HMGB. Furthermore,
NLRP3-dependent extracellular release of the ASC speck will be blocked, and
caspase-8-dependent pro-IL-1pB and pro-1L-18 cleavage and apoptotic cell
death will be prevented. Thus, specific inhibition of NLRP3 by compounds of
the first aspect will prevent multiple downstream inflammatory signals and
should therefore prove more effective as an anti-inflammatory therapy than IL-1

blockade alone.

[0034] Anti-IL-1 biologics block IL-1 derived from NLRP3-independent
sources, such as IL-1 produced by other inflammasomes (e.g. NLRC4, NLRP1,
NLRP8, AIM2), and IL-1 generated by the latter pathways may be important for
host defence against pathogens. For example, patients receiving IL-1/IL-1R
antagonists exhibit increased incidence of upper airway infections. Specific
inhibition of NLRP3 by the present compounds may thus exert less generalised
immunosuppression compared to anti-IL-1 biologics.

[0035] IL-1B and IL-18, generated by the NLRP3/caspase-1 axis, play
critical roles in driving IL-17 production by CD4 Th17 cellsand yd T cells. IL-13
and IL-18 synergise with I1L-23 to induce IL-17 production by memory CD4 Th17
cells and by y& T cells in the absence of TCR engagement. IL-1-driven IL-17
has also been implicated in psoriasis, type | diabetes, rheumatoid arthritis, type
2 diabetes mellitus, atherosclerosis, obesity, gout, and recently, asthma.

[0036] In essence, each of these diseases has been shown to involve the
activation of tissue macrophages, dendritic cells, or brain microglia, driven by
the frustrated phagocytosis of metabolites that accumulate extracellularly.
NLRP3 senses this phagocytic event, leading to IL-1 release, triggering
inflammation to clear the offensive material. Disease will result if this process
becomes chronic or over-activated, which explains why so many diseases have
been shown to involve NLRP3. Inhibitors that act to prevent NLRP3 activation
hence can have utility in IL-17 driven, as well as IL-1 driven diseases.
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[0037] In this patent specification, the terms ‘comprises’, ‘comprising’,
‘includes’, ‘including’, or similar terms are intended to mean a non-exclusive
inclusion, such that a method or composition that comprises a list of elements
does not include those elements solely, but may well include other elements not
listed.

[0038] Unless defined otherwise, all technical and scientific terms used
herein have the same meaning as would be commonly understood by those of
ordinary skill in the art to which this invention belongs.

[0039] The term "pharmaceutically acceptable salt", as used herein, refers
to salts which are toxicologically safe for systemic or localised administration
such as salts prepared from pharmaceutically acceptable non-toxic bases or
acids including inorganic or organic bases and inorganic or organic acids. The
pharmaceutically acceptable salts may be selected from the group including
alkali and alkali earth, ammonium, aluminium, iron, glucosamine, chloride,
sulphate, sulphonate, bisulphate, nitrate, citrate, tartrate, bitartrate, phosphate,
carbonate, bicarbonate, malate, maleate, napsylate, fumarate, succinate,
acetate, benzoate, terephthalate, palmoate, piperazine, pectinate and S-methyl
methionine salts and the like.

[0040] The term "alkyl' refers to a straight-chain or branched alkyl
substituent containing from, for example, 1 to about 12 carbon atoms,
preferably 1 to about 9 carbon atoms, more preferably 1 to about 6 carbon
atoms, even more preferably from 1 to about 4 carbon atoms, still yet more
preferably from 1 to 2 carbon atoms. Examples of alkyl groups may be selected
from the group consisting of methyl, ethyl, propyl, isopropyl, n-butyl, sec-butyl,
isobutyl, tert-butyl, pentyl, isoamyl, 2-methylbutyl, 3-methylbutyl, hexyl, heptyl,
2-methylpentyl, 3-methylpentyl, 4-methylpentyl, 2-ethylbutyl, 3-ethylbutyl, octyl,
nonyl, decyl, undecyl, dodecyl and the like. The number of carbons referred to
relates to the carbon backbone and carbon branching, but does not include

carbon atoms belonging to any substituents, for example the carbon atoms of
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an alkoxy substituent branching off the main carbon chain. Substituted alkyl
includes alkyl substituted with one or more moieties selected from the group
consisting of halo (e.g., Cl, F, Br, and I); halogenated alky! (e.g., CF,, 2-Br-ethyl,
CHZF, CHZCL CHZCFB, or CFZCFs); hydroxyl; amino; carboxylate; carboxamido;
alkylamino; arylamino; alkoxy; aryloxy; nitro; azido; cyano; thio; sulfonic acid;
sulfate; phosphonic acid; phosphate; and phosphonate as well as those
described under the definition of “optionally substituted”. An “alkylene” group is
similarly defined as a divalent alkyl group.

[0041] The term "alkenyl" refers to unsaturated linear or branched
hydrocarbon groups, having 2 to 12 carbon atoms, preferably 2 to 9 carbon
atoms, more preferably 2 to 6 carbon atoms, and having at least one carbon-
carbon double bond. Where appropriate, the alkenyl group may have a
specified number of carbon atoms, for example, C>-Ceg alkenyl which includes
alkenyl groups having 2, 3, 4, 5 or 6 carbon atoms in linear or branched
arrangements. The number of carbons referred to relates to the carbon
backbone and carbon branching, but does notinclude carbon atoms belonging
to any substituents. Examples of alkenyl groups may be selected from the
group consisting of ethenyl, propenyl, isopropenyl, butenyl, s- and t-butenyl,
pentenyl, hexenyl, hepta-1,3-dienyl, hexa-1,3-dienyl, nona-1,3,5-trienyl and the
like. Substituted alkenyl includes alkenyl substituted with one or more moieties
selected from the group consisting of halo (e.g., Cl, F, Br, and 1); halogenated
alkyl (e.g., CF;, 2-Br-ethyl, CH,F, CH_CI, CH,CF, or CF,CF,); hydroxyl; amino;
carboxylate; carboxamido; alkylamino; arylamino; alkoxy; aryloxy; nitro; azido;
cyano; thio; sulfonic acid; sulfate; phosphonic acid; phosphate; and
phosphonate as well as those described under the definition of “optionally
substituted”. An “alkenylene” group is similarly defined as a divalent alkenyl

group.
[0042] The term "alkynyl' refers to unsaturated linear or branched
hydrocarbon groups, having 2 to 12 carbon atoms, preferably 2 to 9 carbon
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atoms, more preferably 2 to 6 carbon atoms, and having at least one carbon-
carbon triple bond. Where appropriate, the alkynyl group may have a specified
number of carbon atoms, for example, C,-Cs alkynyl which includes alkynyl
groups having 2, 3, 4, 5 or 6 carbon atoms in linear or branched arrangements.
The number of carbons referred to relates to the carbon backbone and carbon
branching, but does not include carbon atoms belonging to any substituents.
Examples of alkynyl groups may be selected from the group consisting of
ethynyl, propargyl, but-1-ynyl, but-2-ynyl and the like. Substituted alkynyl
includes alkynyl substituted with one or more moieties selected from the group
consisting of halo (e.g., Cl, F, Br, and I); halogenated alkyl (e.g., CF,, 2-Br-ethyl,
CH_F, CH,CI, CH_CF,, or CF,CF,); hydroxyl; amino; carboxylate; carboxamido;
alkylamino; arylamino; alkoxy; aryloxy; nitro; azido; cyano; thio; sulfonic acid;
sulfate; phosphonic acid; phosphate; and phosphonate as well as those
described under the definition of “optionally substituted”. An “alkynylene” group
is similarly defined as a divalent alkynyl group.

[0043] The term "alkoxy” as used herein means straight or branched chain
alkyl groups linked by an oxygen atom (i.e., —O—alkyl), wherein alkyl is as
described above. In particular embodiments, alkoxy refers to oxygen-linked
groups comprising 1 to 10 carbon atoms (“Ci.io alkoxy”). In further
embodiments, alkoxy refers to oxygen-linked groups comprising 1 to 8 carbon
atoms (“Cq.s alkoxy”), 1 to 6 carbon atoms (“C,.¢ alkoxy”), 1 to 4 carbon atoms
("C+-4 alkoxy”) or 1 to 3 carbon atoms (“Cy.3 alkoxy”).

[0044] The terms "cycloalkyl" and “cycloalkenyl” refer to saturated and
unsaturated mono-cyclic, bicyclic or tricyclic carbon groups. Where appropriate,
the cycloalkyl or cycloalkenyl group may have a specified number of carbon
atoms, for example, C3-Cg cycloalkyl or cycloalkenyl includes within its scope a
carbocyclic group having 3, 4, 5 or 6 carbon atoms. Examples of cycloalkyl and
cycloalkenyl groups may be selected from the group consisting of cyclopropyl,
cyclobutyl, cyclopentyl, cyclopentenyl, cyclohexyl, cyclohexenyl,
cyclohexadienyl and the like. Substituted cycloalkyl or cycloalkenyl includes
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substitutions with one or more moieties selected from the group consisting of
halo (e.g., Cl, F, Br, and I); halogenated alkyl (e.g., CF,, 2-Br-ethyl, CH_F,
CH,CI, CH,CF,, or CF2CF3); hydroxyl; amino; carboxylate; carboxamido;
alkylamino; arylamino; alkoxy; aryloxy; nitro; azido; cyano; thio; sulfonic acid;
sulfate; phosphonic acid; phosphate; and phosphonate as well as those

described under the definition of “optionally substituted”.

[0045] The term “alkylthio” as used herein means a thio group with one alkyl

substituent (i.e., —S—alkyl), where alkyl is defined as above.

[0046] The term "amino” as used herein means a moiety represented by the
structure NR®®, and includes primary amines, and secondary and tertiary
amines substituted by alkyl (i.e., alkylamino). Thus, R® may represent, for
example, two hydrogen atoms, two alkyl moieties, or one hydrogen atom and

one alkyl moiety.

[0047] The term “aryl” refers to a monocyclic, bicyclic, tricyclic or other
polycyclic carbon ring of up to 8 members in each ring, wherein atleast onering
is aromatic as defined by the Hickel 4n+2 rule. The term includes polycyclic
systems comprising saturated carbon rings or heteroaryl or heterocyclic groups
solong as at least one ring is aryl, as described. An “arylene” group is similarly
defined as a divalent aryl group.

[0048] The terms "aralkyl" and "arylalkyl" as used herein mean an aryl group
as defined above linked to the molecule through an alkylene group as defined
above.

[0049] For the purposes of the present invention, where a combination of
groups is referred to as one moiety, for example, arylalkyl, arylalkenyl,
arylalkynyl, alkylaryl, alkenylaryl or alkynylaryl, the last mentioned group
contains the atom by which the moiety is attached to the rest of the molecule.

A typical example of an arylalkyl group is benzyl.
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[0050] The term “heteroaryl” refers to an aryl group containing from one or
more (particularly one to four) non-carbon ring atom(s) (particularly N, O or S)
or a combination thereof. A heteroaryl group may be optionally substituted at
one or more carbon or nitrogen atom(s). Heteroaryl rings may also be fused
with one or more cyclic hydrocarbon, heterocyclic, aryl, or heteroaryl rings.
Heteroaryl includes, but is not limited to, 5-membered heteroaryls having one
hetero atom (e.g., thiophenes, pyrroles, furans); 5-membered heteroaryls
having two hetercatoms in 1,2 or 1,3 positions (e.g., oxazoles, pyrazoles,
imidazoles, thiazoles, purines); 5-membered heteroaryls having three
heteroatoms (e.qg., triazoles, thiadiazoles); 5-membered heteroaryls having four
heteroatoms (e.qg., tetrazoles); 6-membered heteroaryls with one heteroatom
(e.g., pyridine, quinoline, isoquinoline, phenanthrine, 5,6-cycloheptenopyridine);
6-membered heteroaryls with two heteroatoms (e.g., pyridazines, cinnolines,
phthalazines, pyrazines, pyrimidines, quinazolines); 6-membered heteroaryls
with three heteroatoms (e.g., 1,3,5- triazine); and 6-membered heteroaryls with
four heteroatoms. “Substituted heteroaryl” means a heteroaryl having one or
more groups as substituents and including those defined under “optionally
substituted”. A “heteroarylene” group is similarly defined as a divalent heteroaryl
group.

[0051] "Heterocyclyl" as used herein refers to a non-aromatic ring having 3
to 8 atoms in the ring, preferably 5 to 8 atoms in the ring, and of those atoms 1
to 4 are heteroatoms (particularly N, O or S). Heterocyclic rings may also be
fused with one or more cyclic hydrocarbon, heterocyclic, aryl, or heteroaryl
rings. Heterocyclic includes partially and fully saturated heterocyclic groups.
Heterocyclic systems may be attached to another moiety via any number of
carbon atoms or heteroatoms of the radical and may be both saturated and
unsaturated. Non-limiting examples of heterocyclic groups include C4-Csq
selenocycles, pyrrolidinyl, pyrrolinyl, pyranyl, piperidinyl, piperazinyl,
morpholinyl, tetrahydrofuranyl, tetrahydrothiophenyl, pyrazolinyl, dithiolyl,
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oxathiolyl, dioxanyl, dioxinyl, oxazinyl, azepinyl, diazepinyl, thiazepinyl, oxepinyl
and thiapinyl, imidazolinyl, thiomorpholinyl, and the like.

[0052]  The term “acyl” as used herein means C(O)R'® wherein R'® is alkyl,

alkenyl, alkynyl, cycloalkyl, cycloalkenyl, aryl, aralkyl, heteroaryl or heterocyclyl.

[0053] The term “halo” as used herein refers to fluoro, chloro, bromo and
iodo groups. Similarly the term “halogen” as used herein refers to fluorine,
chlorine, bromine and iodine.

[0054] “Optionally substituted” in reference to a substituent group refers to
substituent groups optionally substituted with one or more moieties, for
example, those selected from the group consisting of optionally substituted C+.10
alkyl (e.g., optionally substituted C1.¢ alkyl); optionally substituted C3 ¢ cycloalkyl
(e.qg., optionally substituted cyclopropyl), optionally substituted hydroxylalkyl;
optionally substituted Cy.1o alkoxy (e.g., optionally substituted Ci alkoxy);
optionally substituted Co.10 alkenyl; optionally substituted Co.10 alkynyl; optionally
substituted Ce.12 aryl; aryloxy; optionally substituted heteroaryl; optionally
substituted heterocyclyl; halo (e.g., Cl, F, Br, and I); hydroxyl; halogenated alkyl
(e.g., CFs, 2-Br-ethyl, CH,F, CH,CF3, and CF>CF3); amino (e.g., NH», NR*H,
and NR?**R®®); alkylamino; arylamino; acyl; amido; CN; NOz; Ns; CHOH;
CONH,; CONR*R?®; CO,R**; CH,OR?**; NHCOR?*; NHCO,R**; C.5 alkylthio;
sulfate; sulfonic acid; sulfonate esters such as alkyl or aralkyl sulfonyl, including
methanesulfonyl; phosphonic acid; phosphate; phosphonate; mono-, di-, or
triphosphate esters; trityl or monomethoxytrityl; R**SO; R*S0,; CFsS; and
CF3S0O;; trialkylsilyl such as dimethyl-t-butylsilyl or diphenylmethylsilyl; and R**
and R® are each independently selected from H or optionally substituted C1.1o
alkyl, Cq.6 alkyl or C,.4 alkyl. Optional substituents also include cyclic structures
such as cyclic hydrocarbon (e.g. cycloalkyl, cycloalkenyl), heterocyclic, aryl and
heteroaryl rings, fused to the parent moiety.

[0055] Whenever a range of the number of atoms in a structure is indicated
(9-9-, a C1'C12, C1'C10, C1'C'9, C1'CG; C1'C4: or CZ'CZO: 02'0125 Cz-Cm, C2'CQ,
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Co-Cg, Co-Cg, Co-C4 alkyl, alkenyl, etc.), it is specifically contemplated that any
sub-range or individual number of carbon atoms falling within the indicated
range also can be used. Thus, for instance, the recitation of a range of 1-12
carbon atoms (e.g., C1-Cy2), 1-9 carbon atoms (e.g., C1-Cy), 1-6 carbon atoms
(e.g., C1-Cg), 1-4 carbon atoms (e.g., C1-Cy4), 1-3 carbon atoms (e.g., C1-Cj), or
2-8 carbon atoms (e.g., Co-Cs) as used with respect to any chemical group
(e.g., alkyl, etc.) referenced herein encompasses and specifically describes 1,
2,3,4,5,6,7,8,9,10, 11, and/or 12 carbon atoms, as appropriate, as well as
any sub-range thereof (e.qg., 1-2 carbon atoms, 1-3 carbon atoms, 1-4 carbon
atoms, 1-5 carbon atoms, 1-6 carbon atoms, 1-7 carbon atoms, 1-8 carbon
atoms, 1-9 carbon atoms, 1-10 carbon atoms, 1-11 carbon atoms, 1-12 carbon
atoms, 2-3 carbon atoms, 2-4 carbon atoms, 2-5 carbon atoms, 2-6 carbon
atoms, 2-7 carbon atoms, 2-8 carbon atoms, 2-9 carbon atoms, 2-10 carbon
atoms, 2-11 carbon atoms, 2-12 carbon atoms, 3-4 carbon atoms, 3-5 carbon
atoms, 3-6 carbon atoms, 3-7 carbon atoms, 3-8 carbon atoms, 3-9 carbon
atoms, 3-10 carbon atoms, 3-11 carbon atoms, 3-12 carbon atoms, 4-5 carbon
atoms, 4-6 carbon atoms, 4-7 carbon atoms, 4-8 carbon atoms, 4-9 carbon
atoms, 4-10 carbon atoms, 4-11 carbon atoms, and/or 4-12 carbon atoms, etc.,

as appropriate).

[0056] According to a first aspect of the invention, there is provided a
compound of formula (I), or a pharmaceutically acceptable salt, solvate or

prodrug thereof:
O o0 Q

R‘I \\/:/
N o )l\ /Wz\

Formula (1)
wherein Q is selected from O, S and Se;

Jis S or Se;
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W' and W?, when present, are independently selected from N and C;

R' and R® are independently selected from the group consisting of
hydrogen, C;-Cq» alkyl, C,-C»> alkenyl, C,-Cq, alkynyl, aryl, heterocyclyl,
heteroaryl, cycloalkyl, cycloalkenyl, amino, amido, alkylthio, acyl, arylalkyl and
acylamido, all of which may be optionally substituted; and

wherein at least one of W' and W?is present and is a nitrogen atom and
when R' or R? are cyclic then the respective W' or W2 may form part of the ring

structure.

[0057] It will be apparent to the skilled addressee that the structure of
formula (l) covers compounds wherein either W' or W? is nitrogen as well as
compounds wherein both W' and W? are nitrogen. Additionally, when W' and/or
W? is nitrogen then that nitrogen may be part of a chain linking to R' or R® or
may be an atom which forms part of a ring structure.

[0058]  In preferred embodiments, R'W'— is (R")2N— or (R"YHN— or (R")—,
and —-W°R? is —N(R®), or —NH(R® or —(R®), provided that a nitrogen atom
of R'W'— and/or a nitrogen atom of —W?R? is linked to (i.e. bonded to) the

remainder of the molecule.

[0059]  In one embodiment, a sp° hybridised nitrogen atom of R'W'- is
linked to J.

[0060]  In another embodiment, a sp® hybridised nitrogen atom of -W?R? is
linked to the remainder of the molecule of formula (1).

[0061] In preferred embodiments, Qis O and Jis S.

[0062]  Inone embodiment, R' and R? are independently C;-C1oalkyl which

may be optionally substituted.

[0063]  In an embodiment, R' and R? are independently C;-Cs alkyl which

may be optionally substituted.
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[0064]  In a further embodiment, R' and R® are independently C;-Cs alkyl
which may be optionally substituted.

[0065]  In one embodiment, R' and R? are independently C;-Cyo alkenyl
which may be optionally substituted.

[0066] In a further embodiment, R' and R® are independently C;-Cgalkenyl
which may be optionally substituted.

[0067]  Inanembodiment, R' and R® are independently C;-Cs alkenyl which
may be optionally substituted.

[0068]  In one embodiment, R' and R? are independently C;-C1o alkynyl
which may be optionally substituted.

[0069]  In afurther embodiment, R' and R® are independently C;-Cg alkynyl
which may be optionally substituted.

[0070]  Inone embodiment, R' and R® are independently C;-Csalkynyl which
may be optionally substituted.

[0071] In an embodiment, one or more hydrogens of the alkyl, alkenyl or
alkynyl groups is deuterated.

[0072]  In certain embodiments, R' and R® are independently Cs-Cs

cycloalkyl or cycloalkenyl which may each be optionally substituted.

[0073] In one embodiment, R' and R? are independently C4-C;cycloalkyl or

cycloalkenyl which may each be optionally substituted.

[0074] In one embodiment, R' and R? are independently selected from Cs or

Cs cycloalkyl or cycloalkenyl, each of which may be optionally substituted.

[0075]  In one embodiment, R' and R? are independently Cs-Cs aryl which
may be optionally substituted.

[0076]  In one embodiment, R' and R? are independently Ce-C- aryl which
may be optionally substituted.
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[0077]  In one embodiment, W® and R® may form an indacene group,
including substituted, for example halogenated, and hydrogenated variants
thereof.

[0078] In one embodiment, W? and R® may form a hexahydro-indacene
group, preferably a hexahydro-s-indacene group.

[0079] In one embodiment, R' and R? are independently Cs-Cs heteroaryl
which may be optionally substituted.

[0080] In one embodiment, R' and R? are independently Cs-C; heteroaryl
which may be optionally substituted.

[0081] In one embodiment, R' and R® are independently selected from Cs or
Cs heteroaryl, each of which may be optionally substituted.

[0082] In one embodiment, R' and R? are independently Cs-Cs heterocyclyl
which may be optionally substituted.

[0083] In one embodiment, R' and R? are independently C4-C7 heterocyclyl
which may be optionally substituted.

[0084] In one embodiment, R' and R® are independently selected from Cs or
Cs heterocyclyl, each of which may be optionally substituted.

[0085] It will be understood that W' and W? may independently represent
—N- or —NH depending on the degree of substitution with R'. That is, when R’
is, for example, C; alkyl then w' may either be mono- or disubstituted with Cs
alkyl. Thus in all definitions where R' or R® are described as e.g. alkyl, alkenyl
etc. then this may also be read as dialkyl, dialkenyl etc.

[0086]  In one embodiment W'/R' or W?/R® may form a selenocycle.

[0087]  In one embodiment -W?R? is an aryl or a heteroaryl group, wherein
the aryl or the heteroaryl group is substituted at the a and a’ positions, wherein
-W?R? may optionally be further substituted. For example, -W?R? may be a
phenyl group substituted at the 2- and 6-positions. Typical substituents at the a
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and o' positions include alkyl, cycloalkyl, alkoxy, cycloalkoxy, alkenyl,
cycloalkenyl, alkynyl, acyl, aryl, alkylaryl, alkoxyaryl, heteroaryl, heterocyclyl,
arylalkyl and heteroarylalkyl groups. More typically, the substituents at the a and
a' positions are independently selected from alkyl and cycloalkyl groups, such
as C3-Cs branched or C3-Cg cyclic alkyl groups, e.g. isopropyl, cyclopropyl,
cyclohexyl or t-butyl groups. Other typical substituents at the a and o' positions
include cyclic hydrocarbon, heterocyclic, aryl or heteroaryl rings which are fused
to the parent aryl or heteroaryl group across the a,p and/or o',p' positions
respectively. Such fused aryl and fused heteroaryl groups are described in
greater detail below.

[0088] As used herein, the nomenclature q, 3, o', B' refers to the position of
the atoms of the aryl or heteroaryl group relative to the point of attachment of
the -W”R® moiety to the remainder of the molecule. For example, where -W?R?
is a 1,2,3,5,6,7-hexahydro-s-indacen-4-yl moiety, the a, B, a' and ' positions

are as follows:

[0089] In one embodiment -W?R?is a fused aryl or a fused heteroaryl group,
wherein the aryl or heteroaryl group is fused to one or more cyclic hydrocarbon,
heterocyclic, aryl or heteroaryl rings, wherein -W?R® may be optionally

substituted.

[0090] In another embodiment, -W?R? is a fused aryl or a fused heteroaryl
group, wherein the aryl or heteroaryl group is fused to two or more cyclic
hydrocarbon, heterocyclic, aryl or heteroaryl rings, wherein -W?R® may be
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optionally substituted. Typically, the two or more cyclic hydrocarbon,
heterocyclic, aryl or heteroaryl rings are each ortho-fused to the aryl or
heteroaryl group, i.e. each fused cyclic hydrocarbon, heterocyclic, aryl or
heteroaryl ring has only two atoms and one bond in common with the aryl or

heteroaryl group.

[0091]  In yet another embodiment, -W?R? is a fused aryl or a fused
heteroaryl group, wherein a first cyclic hydrocarbon, heterocyclic, aryl or
heteroaryl ring is fused to the aryl or heteroaryl group across the q, positions
and a second cyclic hydrocarbon, heterocyclic, aryl or heteroaryl ring is fused to
the aryl or heteroaryl group across the a',' positions, and wherein -WZ2R? may

be optionally substituted.

[0092]  Typically in any embodiment where -W?R? is a fused aryl or a fused
heteroaryl group, R'W'-is (R")2N- or R'NH-, J is S and Qis O, wherein R' is as

previously defined.

[0093]  In one embodiment, -W?R? has a formula selected from:

Al N/A‘
: B ;N@ g@
‘“\1 £\

wherein A' and A® are each independently selected from an optionally
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substituted alkylene or alkenylene group, which may optionally include one or
more heteroatoms N, O or S in its carbon skeleton, and wherein B' is hydrogen
or any optional substituent. B' and any optional substituent attached to A' or A
may together with the atoms to which they are attached form a further fused
cyclic hydrocarbon, heterocyclic, aryl or heteroaryl ring which may itself be
optionally substituted. Similarly, any optional substituent attached to A' and any
optional substituent attached to A% may also together with the atoms to which
they are attached form a further fused cyclic hydrocarbon, heterocyclic, aryl or
heteroaryl ring which may itself be optionally substituted.

[0094] Typically, B'is hydrogen or a halo, hydroxyl, -CN, -NO,, C1-C4 alkyl,
C¢-C4 haloalkyl, C4-C4 alkoxy or C4-C4 haloalkoxy group.

[0095] Typically, any ring containing A' or A% is a five or a six membered
ring.

[0096]  In a further embodiment, -W?R? has a formula selected from:
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[0097] Examples of compounds where -W?R? is a fused aryl or a fused
heteroaryl group include the compounds of Examples 1-43 below and the

compounds:
Q
Q
H 1\ _O
N s’
N-((1,2,3,5,6,7-hexahydro-s-indacen-4-
N-((1,2,3,5,6,7-hexahydro-s-indacen-4- yl)carbamoyl)(1-methyl-1H-indol-6-

yDearbamoyl)(1 H-indol-6-amine)sulfonamide amine)sulfonamide
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5 N-((1,2,3,5,6,7-hexahydro-s-indacen-4-yl)-
N—((l,_ 3 5 6 7= hexaﬂ?’dro s uﬁdacen 4- carbamoyl)( N-benzyl-1-(1-methyl-1 H-pyrazol-3-

1H m 0 -al me)ﬂ?ilfcon ide yDmethanamine)sulfonamide

o P

0o

7 A W _0

\(N\N N_‘\S\éo o (N N N—sZ" o
HN—( s HN—<

HN HN
N-((1,2,3,5,6,7-hexahydro-s-indacen-4-y1)- N-((1,2,3,5,6,7-hexahydro-s-indacen-4-yl)-
carbamoyl}(N-benzyl-1-(1-isopropyl-1H-pyrazol-3- carbamoyl)(N-benzyl-1-(12(2,2,2-trifluoroethyl)-1 H-

yl)methanamine)sulfonamide pyrazol-3-ylymethanamine)sulfonamide

u 0
22 o N_S\é
\
HN
HN
\
N-O

N-((1,2,3,5,6,7-hexahydro-s-indacen-4- N-((1,2,3,5,6,7-hexahydro-s-indacen-4-
ylcarbamoyl)(3-methylbenzo[ d]isoxazol-6- yDecarbamoyl)(3-methylbenzo[ dlisoxazol-5-
amine)sulfonamide amine)sulfonamide
2
(o]
H \\ H
Ne S/ N—\\S\éo o
HN—( HN—{
HN
Q
=
N-((1,2,3,5,6,7-hexahydro-s-indacen-4- N-((1,2,3,5,6,7-hexahydro-s-indacen-4-
yhcarbamoyl)(2-methylbenzo| dloxazol-6- yDearbamoyl)(2-methylbenzo[ dloxazol-5-
amine)sulfonamide amine)sulfonamide
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— O
N N-¥C o
Y FsC — Q
— N N N4 o
HN
N-((1.2,3,5.6,7-hexahydro-s-indacen-4- N-((1,2,3,5,6,7-hexahydro-s-indacen-4-yl)carbamoyl)-4-
yhcarbamoyl)piperazine-1-sulfonamide (2,2,2-trifluoroethyl)piperazine-1-sulfonamide
3 3
O Ph Q
O /N _W_0 /N W0
>—N N—sf o) N N—sf O
7 HN 7 HN—<
HN HN
4-acetyl-N-((1.2,3,5,6,7-hexahydro-s-indacen-4- 4-benzyl-N-((1,2,3,5,6,7-hexahydro-s-indacen-4-
ylcarbamoyl)piperazine-1-sulfonamide ylicarbamoylpiperazine-1-sulfonamide

— Q — Q
[ o) Ay

—N N—

b\ O A\
HN HN

N-((1,2,3,5,6,7-hexahydro-s-indacen-4-yl)carbamoyl)- N-((1,2,3.5,6,7-hexahydro-s-indacen-4-yl)carbamoyl)-
2,4,6-trimethylpiperazine-1-sulfonamide 3.4,5-trimethylpiperazine-1-sulfonamide
3 E
Q
H W _oO

O - \

/~\ W0 HN—(
HN N
HN Y

N-((1,2,3,5,6,7-hexahydro-s-indacen-4- N-((1.2,3,5,6,7-hexahydro-s-indacen-4-
yhcarbamoyboctahydro-2H-pyrido[ 1,2-alpyrazine-2- yDhearbamoyl)(2-methyl-1 H-benzo[ dlimidazol-6-
sulfonamide amine)sulfonamide
2 H
Q O
H W1 _O H v _O
N—\sf o) N=sZ" o
HN HN
HN
N A N
N N—O
AN
N-((1.2,3,5,6,7-hexahydro-s-indacen-4- N-((1,2,3,5,6,7-hexahydro- s-indacen-4-
yhcarbamoyl)(1,2-dimethyl- 1 H-benzo[ d]imidazol-6- yDcarbamoyl)(benzo[d][1,2,3]Joxadiazol-6-
amine)sulfonamide amine)sulfonamide
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H WO Q
H W\ _O
N=ST 0 N=SZ" o
HN HN—<
~N HN HN
N=N 3
N—N,
AN
N-((1,2,3,5,6,7-hexahydro-s-indacen-4- N-((1,2,3,5,6,7-hexahydro-s-indacen-4-
yDcarbamoyl}(1-methyl-1H- ylcarbamoyly(1-methyl-1H-
benzo[ d][1,2,3]triazol-5-amine)sulfonamide benzo[d][1,2,3]triazol-6-amine)sulfonamide
3 E
Q
H 2\ _O
1< o N—=sZ7 o
N—=sZ" o HN_<
HN —4 HN
HN HN
N==
N—NH
N-((1,2,3,5,6,7-hexahydro-s-indacen-4-yl)- N-((1,2,3,5,6,7-hexahydro-s-indacen-4-yl)-
carbamoyl)(1 H-indazol-6-amine)sulfonamide carbamoyl)(1 H-indazol-5-amine)sulfonamide
b b
Q
H W\ _O /—( O
N=sZ7 o e}
HN < Q N ;}N O
HN (
~ N\ HN
=
N-((1,2,3,5,6,7-hexahydro-s-indacen-4-yl)- N-((1,2,3,5,6,7-hexahydro-s-indacen-
carbamoyl)(1-methyl-1H-indazol-5- 4-yHcarbamoyl)-3,5-
amine)sulfonamide dimethylmorpholine-4-sulfonamide
3 b
> S0
g N—3% o Q
A N\ O
)_/ HN_< N—sZ" o
HN
N-((1,2,3,5,6,7-hexahydro-s-indacen-4-
yhcarbamoyl)-2,6-dimethylmorpholine- N-((1,2,3,5.6,7-hexahydro-s-indacen-4-
4-sulfonamide ylcarbamoyl)piperidine- 1-sulfonamide
3 3
{0
O =z
VO N—=SZ" O
N_S\ O HN
HN
N-((1,2,3,5,6,7-hexahydro-s-indacen-4-
N-((1,2,3,5.6,7-hexahydro-s-indacen-4- ylecarbamoyl)-2.4,6-trimethylpiperidine-1-
yhcarbamoyl)-4-methylpiperidine-1-sulfonamide sulfonamide
’ )
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Q.0 Q.0
N—SZ7 o HOCN—S\’ o)
HN HN
N-((1,2,3,5,6,7-hexahydro-s-indacen-4- N-((1,2,3,5,6,7-hexahydro-s-indacen-4-
yDcarbamoyl)-3,4,5-trimethylpiperidine-1- yDlcarbamoyl)-4-hydroxypiperidine- 1-
sulfonamide sulfonamide
3 H
N Q N Q
H W% _O H w3 O
MeO—O—N—‘s’ 0 Meo—{ }N—s’ O
\ \
= HN—< N= HN-(
HN HN
N-((1.2,3,5.6,7-hexahydro-s-indacen-4- N-((1,2,3,5,6,7-hexahydro-s-indacen-4-
yDcarbamoyl)(6-methoxypyridin-3- yhcarbamoyl)(2-methoxypyrimidin-5-
amino)sulfonamide amino)sulfonamide
Ll k4
N
N—N \ H 1 _O
H 1.0 4 #
MeO—<_>—N— Z7 o MeO - N O
— HN N
HN
N-((1,2,3,5,6,7-hexahydro-s-indacen-4- N-((1,2,3,5,6,7-hexahydro-s-indacen-4-
yDcarbamoyl)(6-methoxypyridazin-3- ylhcarbamoyl)(5-methoxypyrazin-2-
amino)sulfonamide amino)sulfonamide
2
H 1 1 . .
[0098] In one embodiment, R'W - comprises a heteroaryl group, wherein

R'W'- may be optionally substituted. Typically in any embodiment where R'W'-
comprises a heteroaryl group, a nitrogen atom of R'W'- is linked to J. Typically,
in any embodiment where R'w'- comprises a heteroaryl group and a nitrogen
atom of R'W'- is linked to J, J is S, Q is O and -W?R? is -R? wherein R? is as
previously defined. Typically in any embodiment where R'W'- comprises a
heteroaryl group, -W?R?is an aryl or a heteroaryl group, wherein the aryl or the
heteroaryl group is substituted at the a and o' positions and optionally at other
positions. More typically, in any embodiment where R'W'- comprises a
heteroaryl group, a nitrogen atom of R'W'- is linked to J and -W?R? is an aryl
group, wherein the aryl group is substituted at the a and o' positions and
optionally at other positions.
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[0099]  Inone embodiment, R'W'-is R'NH- or (R')2N- wherein at least one
R’ comprises a heteroaryl group, or two R’ together with the nitrogen atom to
which they are attached form a heteroaryl group or a cyclic group which is
substituted with a heteroaryl group, wherein R'W'- may be optionally
substituted.

[00100] Inone embodiment, R'W'- is Het-L-NH- or Het-L-NR'-, wherein Het
is an optionally substituted heteroaryl group, -L- is a bond or an optionally
substituted alkylene, alkenylene, alkynylene or arylene group, which may
optionally include one or more heteroatoms N, O or S in its carbon skeleton,
and R' is as previously defined. Typically, -L- is a bond or a C;-C, alkylene
group.

[00101] In one embodiment, Het is an optionally substituted monocyclic or
bicyclic heteroaryl group. Typically, such a group is unsubstituted or substituted
with one or more halo, alkyl, alkoxy, aryl, alkylaryl, alkoxyaryl, heteroaryl or
halogenated alkyl groups.

[00102] [In a further embodiment, Het is selected from an optionally
substituted furanyl, thiophenyl, pyrrolyl, oxazolyl, thiazolyl, imidazolyl, pyrazolyl,
isoxazolyl, isothiazolyl, oxadiazolyl, triazolyl, thiadiazolyl, pyridinyl, pyridazinyl,
pyrimidinyl, pyrazinyl, triazinyl, indolizinyl, indolyl, isoindolyl, benzofuranyl,
benzothiophenyl, indazolyl, benzimidazolyl, benzthiazolyl, purinyl, quinolinyl,
isoquinolinyl, cinnolinyl, phthalazinyl, quinazolinyl, quinoxalinyl, naphthyridinyl or
pteridinyl group. Typically, such a group is unsubstituted or substituted with one
or more halo, alkyl, alkoxy, acyl, aryl, alkylaryl, alkoxyaryl, heteroaryl , arylalkyl,
heteroarylalkyl, or halogenated alkyl groups.

[00103] Examples of compounds where R'W'- comprises a heteroaryl group
include the compounds of Examples 4, 8,13, 14,15, 17-23, 27, 29, 30, 35, 39,
42 and 43 below and the compounds:
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Q
0 1.0 \/0
N=Z" o N
HN
HN
\ NH NH
N-((1,2,3,5,6,7-hexahydro-s-indacen-4- N-((2,6-diisopropylphenyl)carbamoyl)
yDhecarbamoyl)(1 H-indol-6-amine)sulfonamide (1 H-indol-6-amine)sulfonamide
Ll 2
H \\ O
N—s¢
NH
N-((4-chloro-2,6-diisopropylphenyljcarbamoyl) N-((4-fluoro-2,6-diisopropylphenyljcarbamoyl)
(1 H-indol-6-amine)sulfonamide (1H-indol-6-amine)sulfonamide
3 3
{0
N—sZ" o
HN Q
H W _O
HN N=sZ~ ©
\ N HN
HN
NS
N-((1,2,3.5.6,7-hexahydro-s-indacen-4-
ylhcarbamoyl)(1-methyl-1H-indol-6- N-((2,6-diisopropylphenylycarbamoyl)
amine)sulfonamide (1-methyl-1H-indol-6-amine)sulfonamide
3 3
Q
H W _O
N—sZ" o
Q
HIN —< H W\ O
HN Cl N—87 O
HN
N\ N HN F
NN
AN
N-((4-chloro-2,6-diisopropylphenyl)carbamoyl) N-((4-fluoro-2,6-diisopropylphenyl)carbamoyl)
(1-methyl-1H-indol-6-amine)sulfonamide (1-methyl-1H-indol-6-amine)sulfonamide
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Q
H \ O
N—=sZT O
[ 9¥e) HN
N—=sZ" o HN Cl
HN—‘Q N
HN
HN =
N-((2,6-diisopropylphenyl)carbamoyl) N-((4-chloro-2,6-diisopropylphenyl)carbamoyl)
(1H-indol-5-amine)sulfonamide (1 H-indol-5-amine)sulfonamide
L] L]
H \\
N—S/O
o]
H 2 _O
- o
HN—‘(
HN F
HN
=
N-((4-fluoro-2,6-diisopropylphenyl)carbamoyl) N-((1.2,3.5.6,7- he‘ 0 Sk dacen-4-
(1H-indol-5-amine)sulfonamide yl‘)ﬁa.fbg mrrg gz;izxﬂlﬁm;ﬁmlde
3 3
Q
H \\Séo
Q
H W _0 HN_<
N—S\ O Cl
HN—‘(
—n HN
N-((2,6-diisopropylphenylcarbamoyl) N-((4-chloro-2.6-diisopropylphenyl)carbamoyl)
(1-methyl-1 H-indol-5-amine)sulfonamide (1-methyl-1H-indol-5-amine)sulfonamide
k4 3
/>_\ A ,o
Q
H 2w _O _'<
N—SZT O
HN
HN F
—N,
e
N-((4-fluoro-2,6-diisopropylphenyl)carbamoyl) N-((2,6-diisopropylphenyl)carbamoyl)
(1-methyl-1H-indol-5-amine)sulfonamide (N-benzyl-1-(thiazol-2-yl)methanamine)sulfonamide
?
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] S,
S E Q
/> \
Q 10
I[ /> \ 4.0 N N—sZ
N N—S? O HN
HN < N i3
HN Cl
N-((4-chloro-2,6-diisopropylphenyl)carbamoyl) N-((4-fluoro-2.6-diisopropylphenyljcarbamoyl)
(N-benzyl-1-(thiazol-2-yl)methanamine)sulfonamide (N-benzyl-1-(thiazol-2-yl)methanamine)sulfonamide
L b
=
O %0
NN N8 o
A\ =
i O S0
HN NN -7 o
HN —<
HN
N-((1,2,3,5,6,7-hexahydro- s-indacen-4-y1)- N-((2.6-diisopropylphenyl)carbamoyl)
carbamoyl)(N-benzyl-1-(1-methyl-1H-pyrazol-3- (N-benzyl-1-(1-methyl-1H-pyrazol-3-y1)-
ylmethanamine)sulfonamide methanamine)sulfonamide
3 k4
==
Nr>_\ {0
-~ o
- N N S\ O =
N { 7 1,0
HN Cl AN NS o
HN—<
HN F
N-((4-chloro-2,6-diisopropylphenyl)carbamoyl) N-((4-fluoro-2,6-diisopropylphenyl)carbamoyl)
(N-benzyl-1-(1-methyl-1H-pyrazol-3-y1)- (N-benzyl-1-(1-methyl-1 H-pyrazol-3-yl)-
methanamine)sulfonamide methanamine)sulfonamide
3 L]
/
0 S0
NN N=$27 o
\ —
HN f ‘/>_\ 3
HN NN N o
N
\( Nt
HN
N-((1,2,3,5,6,7-hexahydro- s-indacen-4-yl)- N-((2,6-diisopropylphenyl)carbamoyl)
carbamoyl)(N-benzyl-1-(1-isopropyl-1 H-pyrazol-3- (N-benzyl-1-(1-isopropyl-1H-pyrazol-3-yl)-
yD)methanamine)sulfonamide methanamine)sulfonamide
3 b
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=
{0
\(N‘N N—‘sf 0
imN—4
HN cl

N-((4-chloro-2.6-diisopropylphenyl)carbamoyl)
(N-benzyl-1-(1-isopropyl-1 H-pyrazol-3-yl)-
methanamine)sulfonamide

N-((1,2,3,5,6,7- hexahydlo—s—mdacen -4-y1)-
carbamoyl)( N benzyl-1-(1-(2,2,2-trifluoroethyl)-1 H-
pyrazol-3- yl)methanamme)su]fonamlde

S«
V4 N0
N~y N—sZ

S

CF;

N-((4-chloro-2,6-diisopropylphenyl)carbamoyl)
(N-benzyl-1-(1-(2,2,2-trifluoroethyl)-1 H-pyrazol-3-y1)-
methanamine)sulfonamide

\
N-O

N-((1,2,3,5,6,7-hexahydro-s-indacen-4-
yhcarbamoyl)(3-methylbenzo| d}isoxazol-6-
amine)sulfonamide

IPR2024-01418

PCT/EP2017/053498
=
Q_\ ?\,O
\( =N N—s\/ O
i
HN F

N-((4-fluoro-2,6-diisopropylphenyl)carbamoyl)
(N-benzyl-1-(1-isopropyl-1H-pyrazol-3-y1)-
methanamine)sulfonamide

/ {0
(N‘N N—sZ7 O
eF, N

HN

N-((2.6-diisopropylphenyl)carbamoyl)
(N-benzyl-1-(1-(2,2 2-trifluoroethyl)- 1 H-pyrazol-3-y1)-
methanamine)sulfonamide

4 Qo
(N‘N N—SZ" O
. HN—<
HN F

N-((4-fluoro-2,6-diisopropylphenyl)carbamoyl)
(N-benzyl-1-(1-(2,2,2-trifluoroethyl)- 1 H-pyrazol-3-y1)-

methanamine)sulfonamide

N-((2,6-diisopropylphenyl)carbamoyl)

(3-methylbenzo[ dlisoxazol-6-amine)sulfonamide
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R0
HN—SZ" O
O HN
o7
HN S\ O HN F
HN
HN Cl N\
N’O
N\
N’O
N-((4-chloro-2,6-diisopropylphenyl)carbamoyl) N-((4-fluoro-2.6-diisopropylphenyl)carbamoyl)
(3-methylbenzo[ dlisoxazol-6-amine)sulfonamide (3-methylbenzo[ dlisoxazol-6-amine)sulfonamide

»

R0 N=sZ" o
N S/ HN—<
o HN
\ —
N

N-((1,2,3,5,6,7-hexahydro-s-indacen-4-

ylcarbamoyl)(3-methylbenzo[ d]isoxazol-5- N-((2,6-diisopropylphenyl)carbamoyl)
amine)sulfonamide (3-methylbenzo[ d]isoxazol-5-amine)sulfonamide
2 H
(0]
H W O
o N—S\ O
H 2w _O HN
N— S\ HN F
Q=
N
o, _
N
N-((4-chloro-2,6-diisopropylphenyl)carbamoyl) N-((4-fluoro-2.6-diisopropylphenyl)ycarbamoyl)
(3-methylbenzo[ dlisoxazol-5-amine)sulfonamide (3-methylbenzo[ dlisoxazol-5-amine)sulfonamide
3 3
(@]
H 2\ _O
O Nz
H % _0 N—§Z
N—S\ O HN
HN HN

N-((1,2.3,5,6,7-hexahydro-s-indacen-4-
yl)ca:bamoyl)(’? -methylbenzo[ dloxazol-6- N-((2.6-diisopropylphenyl)carbamoyl)

amine)sulfonamide (2-methylbenzo[ dloxazol-6-amine)sulfonamide
b4 3
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N—S
\
HN

Cl

N-((4-chloro-2,6-diisopropylphenyl)carbamoyl)
(2-methylbenzo[dloxazol-6-amine)sulfonamide
L]

0
%—“sf ° 5
HN
o HN
=N

N-((1,2,3,5,6,7-hexahydro-s-indacen-4-
yhcarbamoy!l)(2-methylbenzo| dloxazol-5-
amine)sulfonamide

HN Cl

O>/N
N-((4-chloro-2,6-diisopropylphenyl)carbamoyl)
(2-methylbenzo[ d]loxazol-5-amine)sulfonamide

N-((1.2,3,5,6,7-hexahydro-s-indacen-4-
yl)carbamoyl)(2-methyl- 1 H-benzo[ d]imidazol-6-
amine)sulfonamide
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H \\/O

S

N-((4-fluoro-2,6-diisopropylphenyljcarbamoyl)

(2-methylbenzo[ dloxazol-6-amine)sulfonamide
L]

0
H W\ _O
N—S\/

N-((2,6-diisopropylphenyl)carbamoyl)

(2-methylbenzo[ dloxazol-5-amine)sulfonamide

OYN

N-((4-fluoro-2,6-diisopropylphenyl)carbamoyl)
(2-methylbenzo[ dloxazol-5-amine)sulfonamide

N—“S ,0

N-((2,6-diisopropylphenyl)carbamoyl)

(2-methyl-1H-benzo| dlimidazol-6-amine)sulfonamide
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\_0
HN—sf o}
Q0 e .
HN—sf o}
HN—< N b
HN Cl )/

N-((4-chloro-2,6-diisopropylphenyl)carbamoyl) N-((4-fluoro-2,6-diisopropylphenyl)carbamoyl)
(2-methyl-1 H-benzo[ d|imidazol-6-amine)sulfonamide (2-methyl-1H-benzo[ dlimidazol-6-amine)sulfonamide
L L
[0}
H 2w _O
N— s’
H _\\S _

N-((1,2,3,5,6,7-hexahydro-s-indacen-4-

yhecarbamoyl)(1,2-dimethyl-1H-benzo[ d]imidazol-6- N-((2.6-diisopropylphenyl)carbamoyl)
amine)sulfonamide (1,2-dimethyl-1H-benzo[ dlimidazol-6-amine)sulfonamide
b 3
Q
H 220
Ay
H \\ / HN —<
F
C1
N-((4-chloro-2,6-diisopropylphenyl)carbamoyl)
(1,2-dimethyl-1H-benzo[ dlimidazol-6- N-((4-fluoro-2,6-diisopropylphenyl)carbamoyl)
amine)sulfonamide (1.,2-dimethyl-1H-benzo[ d]imidazol-6-amine)sulfonamide
3 b
O
H v _O
R4 o o
HN HI\I—<
HN HN
N
W W
N—-O N—O
N-((1,2,3,5,6,7-hexahydro-s-indacen-4-
yhcarbamoy 1)(benzo[d][l,H,S]oxadiazolfG— N-((2,6-diisopropylphenyl)carbamoyl)
amine)sulfonamide (benzo[ d] [ 1,2,3}oxadiazol-6-amine)sulfonamide
3 1
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[9Pe]
HN=SZ" O
H WO HN
N=so 0 HN F
HN
HN cl N,
‘N/O
\\N’O
N-((4-chloro-2,6-diisopropylphenyl)carbamoyl) N-((4—fluoro-2,6-diisopropylphenyl)carbamoyl)
(benzo[ d][1,2,3]oxadiazol-6-amine)sulfonamide (benzo[ d][ 1,2,3]oxadiazol-6-amine)sulfonamide
H H
o]
g [} 40

i \\/o
N
N#N

N-((1,2,3,5,6,7-hexahydro-s-indacen-4-
yDcarbamoyl)(1-methyl-1 H- N-((2,6-diisopropylphenyl)carbamoyl)
benzo[ d}[1.2.3]triazol-5-amine)sulfonamide (1-methyl-1H-benzo[d][1,2,3]triazol-5-amine)sulfonamide

H W\ O
W0 N—¢;
S HN
HN HN F
HN Cl N
—N ‘NéN
‘N4N
N-((4-chloro-2,6-diisopropylphenyl)carbamoyl)
(1-methyl-1H-benzo[ d][1,2,3]triazol-5- N-((4—fluoro-2,6-diisopropylphenyl)carbamoyl)
amine)sulfonamide (1-methyl-1H-benzo[ d][1,2,3]triazol-5-amine)sulfonamide
I ?
Q
H 2 _O
N=sZ~ o

A N
N’
\ ‘va
N-((1,2,3,5,6,7-hexahydro-s-indacen-4-
yDcarbamoyl)(1-methyl-1H-

N-((2,6-diisopropylphenyl)carbamoyl)
benzo[d][1,2,3]triazol-6-amine)sulfonamide (1-methyl-1H-benzo[ d][1,2,3]triazol-6-amine)sulfonamide
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0] (0]
H % _O H W _O
N— s\’ N=sZ" o
HN
HN F
N
RN N
N-((4-chloro-2,6-diisopropylphenyl)carbamoy!)
(1-methyl-1H-benzo[d][1,2,3]triazol-6- N-((4—fluoro-2,6-diisopropylphenylycarbamoyl)
amine)sulfonamide (1-methyl-1H-benzo[ d]{1.2,3]triazol-6-amine)sulfonamide
1 3
H \\ /O
fo) HN —‘<
H \_O
N=sZ7 o
HN—(
HN
\
N-N,
N-((2,6-diisopropylphenyl)carbamoyl) N-((4-chloro-2,6-diisopropylphenyl)carbamoyl)
(1-methyl-1H-indazol-6-amine)sulfonamide (1-methyl- 1 H-indazol-6-amine)sulfonamide
3 3
(0] Q
H w_O H W _O
N=SZ7 o N—sZ
HN HN
HN F HN
N\ N-—NH
N’N\
N-((4-fluoro-2,6-diisopropylphenyl)carbamoyl) N-((1,2.3,5.6,7-hexahydro-s-indacen-4-yl)-
(1-methyl-1H-indazol-6-amine)sulfonamide carbamoyl)(1 H-indazol-6-amine)sulfonamide
3 H
0
VO
S 1S o
N—§7
HN—{
N’ NH
N-((2,6-diisopropylphenyl)carbamoyl) N-((4-chloro-2,6-diisopropylphenyl)carbamoyl)
(1 H-indazol-6-amine)sulfonamide (1 H-indazol-6-amine)sulfonamide
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H \\ /O
H \\
N—s”
HN—<
F
HN
N\ _NH Y=
N—
N-((4-fluoro-2,6-diisopropylphenyl)carbamoyl) N-((1,2,3,5,6,7-hexahydro-s-indacen-4-yl)-
(1H-indazol-6-amine)sulfonamide carbamoyl)(1H-indazol-5-amine)sulfonamide
L 3
O
H v O
N—S\ O H O“ o
HN—{ N—=sZ7 o
HN
HN HN
p— HN Cl
N
HN
h——
N
N-((2,6-diisopropylphenyl)carbamoyl) N-((4-chloro-2,6-diisopropylphenyl)carbamoyl)
(1H-indazol-5-amine)sulfonamide (1 H-indazol-5-amine)sulfonamide
¥ 3
o]
oW _0 1 ]
— W O
N—S; N=sZ7 o
F
HN
HN - N‘
‘N/ N
N-((1,2.3,5,6,7-hexahydro-s-indacen-4-yl)-
N-((4-fluoro-2,6-diisopropylphenyl)carbamoyl) carbamoyl)(1-methyl-1H-indazol-5-
(1H-indazol-5-amine)sulfonamide amine)sulfonamide
3 »
Q
H 4.0
— \\ O
N=8" O HN—$7
HN_{ HN—‘<
—N HN
A —
N —N
N
N
N-((2,6-diisopropylphenyl)carbamoyl) N-((4-chloro-2,6-diisopropylphenyl)carbamoyl)
(1-methyl-1H-indazol-5-amine)sulfonamide (1-methyl-1H-indazol-5-amine)sulfonamide
¥

H
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N-((4-fluoro-2,6-diisopropylphenyl)carbamoyl) N-((2,6-diisopropylphenyl)carbamoyl)

(1-methyl-1H-indazol-5-amine)sulfonamide (6-methoxy-4-methylpyridin-3-amino)sulfonamide

3 2
H \\ O H \\ O

MeOQ sZ 3 MeOQ s? 3

N-({(4-chloro-2,6-diisopropylphenyl)carbamoyl) N-((4-fluoro-2,6-diisopropylphenyl)carbamoyl) (6-
(6-methoxy-4-methylpyridin-3-amino)sulfonamide methoxy-4-methylpyridin-3-amino)sulfonamide

Q
H
L o 3

N-((1,2,3,5,6,7-hexahydro-s-indacen-4-

yl)ca.rbarnoyl)(G methoxypyridin-3- N-((2,6-diisopropylphenyl)carbamoyl)
amino)sulfonamide (6-methoxypyridin-3-amino)sulfonamide
2 3
H \\ , O
MeOG A \ HW_ o
MeO N—S\ O
cl — Iﬂ\f—‘<
HN F
N-((4-chloro-2,6-diisopropylphenyljcarbamoyl) N-((4-fluoro-2 ,Gd}isopropy!phenyl)carbamoyl)
(6-methoxypyridin-3-amino)sulfonamide (6-methoxypyridin-3-amino)sulfonamide

H \\ o
wof e e
HN—{ Meo—{’ :>—N—s\’ O

HN N HN-(
HN
N-((1,2.3,5,6,7-hexahydro-s-indacen-4-
yhecarbamoyl)(2-methoxypyrimidin-5- N-((2,6-diisopropylphenyl)carbamoyl)
aminojsulfonamide (2-methoxypyrimidin-5-amino)sulfonamide

’ H
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MeO—< } / H x\,o
Meo—<

C1
F
N-((4-chloro-2,6-diisopropylphenyl)carbamoyl) N-((4-fluoro-2,6-diisopropylphenyl)ycarbamoyl)
(2-methoxypyrimidin-5-amino)sulfonamide (2-methoxypyrimidin-5-amino)sulfonamide
E 3
N—N Q
H W2 _O
Meo—  H»—N-sZ O N-N 5 Q o
— HN MeOUN—sf O
HN —— HN
HN
N-((1,2,3,5.6,7-hexahydro-s-indacen-4-
yl)carbamoyl){(6-methoxypyridazin-3- N-((2,6-diisopropylphenyl)carbamoyl)
amino)sulfonamide (6-methoxypyridazin-3-amino)sulfonamide
? L
N—N Q
H W\ O
MeoUN—sf O N-N 59 o
=
— HN Meo— H»—N-Z o
HN Cl = HN—{
HN
N-((4-chloro-2,6-diisopropylphenyl)carbamoyl) N-((4-fluoro-2,6-diisopropylphenyl)carbamoyl)
(6-methoxypyridazin-3-amino)sulfonamide (6-methoxypyridazin-3-amino)sulfonamide
3 H
H \\ O
MeO—Q Ng
H \\
MeOO— $=©
HN
HN
N-((1,2.3,5,6,7-hexahydro-s-indacen-4-
yDcarbamoyl)(5-methoxypyrazin-2- N-((2,6-diisopropylphenyl)carbamoyl)
amino)sulfonamide (5-methoxypyrazin-2-amino)sulfonamide
Ed 3
N o
H 2\ _O
Me0—{ _B—N—s’ O i
\ \ \\ ,O
=N mn— MeO‘Q_
HN Cl1
HN F
N-((4-chloro-2.6-diisopropylphenyljcarbamoyl) N-((4-fluoro-2,6-diisopropylphenyl)carbamoyl)
(5-methoxypyrazin-2-amino)sulfonamide (5-methoxypyrazin-2-amino)sulfonamide
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[00104] In one embodiment, R'W'- comprises a heterocyclic group
containing a nitrogen atom and at least one further heteroatom in the
heterocyclic ring, wherein R'W'- may be optionally substituted. For example,
R'W'- may comprise a heterocyclic group containing at least two nitrogen
atoms in the heterocyclic ring, wherein R'W'- may be optionally substituted.
Typically in any embodiment where R'W'- comprises a heterocyclic group
containing a nitrogen atom and at least one further heteroatom in the
heterocyclic ring, a nitrogen atom of R'W'- is linked to J, J is S, Q is O and
-W?R?is -R? wherein R is as previously defined. Typically in any embodiment
where R'W'- comprises a heterocyclic group containing a nitrogen atom and at
least one further heteroatom, such as a nitrogen atom, in the heterocyclic ring,
-W?R?is an aryl or a heteroaryl group, wherein the aryl or the heteroaryl group
is substituted at the a and a' positions and optionally at other positions.

[00105] In one embodiment, R'W'- is (R')2N- wherein both R' and the
nitrogen atom to which they are attached together form an optionally substituted
heterocyclic group containing at least one further heteroatom N, O or S in the
heterocyclic ring. Typically, R'W'- is (R").N- wherein both R' and the nitrogen
atom to which they are attached together form an optionally substituted
heterocyclic group containing at least one further nitrogen atom in the

heterocyclic ring. Typically, the heterocyclic group is monocyclic or bicyclic.

[00106] In one embodiment, R'W'- is (R')2N-, wherein (R').N- is an
optionally substituted piperazinyl, morpholinyl or thiomorpholinyl group.
Typically such a group is unsubstituted or substituted with one or more halo,
alkyl, alkoxy, acyl, aryl, alkylaryl, alkoxyaryl, heteroaryl, arylalkyl, heteroarylalkyl,
or halogenated alkyl groups.

[00107] Examples of compounds where R'W'- comprises a heterocyclic
group containing a nitrogen atom and at least one further hetercatom in the
heterocyclic ring include the compounds of Examples 1, 2, 13, 16, 17 and 41
below and the compounds:
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N-((1.2,3,5,6,7-hexahydro-s-indacen-4-

yhcarbamoyl)piperazine-1-sulfonamide
3

o)
O, /~ N\ 1_0
>—N N—sf o)
\_/ HN

4-acetyl-N-((1.2,3,5,6,7-hexahydro-s-indacen-4-

yl)carbamoyl)piperazine-1-sulfonamide

O
/ : \\/()

—N

L

N-((1,2,3,5,6,7-hexahydro-s-indacen-4-yl)carbamoyl)-
2.4,6-trimethylpiperazine-1-sulfonamide

Q
/_\ 10

O~

N-((1,2,3,5,6,7-hexahydro-s-indacen-4-
yhcarbamoyloctahydro-2H-pyrido[ 1,2-alpyrazine-2-
sulfonamide

Q
/T N\ N0
HN N—S\ O
n_/ HN_<
HN Cl

N-((4-chloro-2.6-diisopropylphenyl)carbamoyl)
-piperazine-1-sulfonamide
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N-((1,2,3,5,6,7-hexahydro-s-indacen-4-yl)carbamoyl)-4-

(2,2,2-trifluoroethyl)piperazine-1-sulfonamide

P /NS
1.0
pW—Y N—sf 0O
\_/ HN
HN

4-benzyl-N-((1,2,3,5,6,7-hexahydro- s-indacen-4-

yl)carbamoyl)piperazine-1-sulfonamide

R
N N— s\/ O
HN

N-((1,2,3.5,6,7-hexahydro-s-indacen-4-yl)carbamoyl)-
3.4,5-trimethylpiperazine-1-sulfonamide

/~ \ \_0
HN N—SZ~ O
HN

N-((2,6-diisopropylphenyl)carbamoyl)
-piperazine-1-sulfonamide

/~ \ _1_0
HN N—%\’ 0O
\_/ I_m
ON F

N-((4-fluoro-2,6-
diisopropylphenyl)carbamoyl)-
piperazine-1-sulfonamide
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N-((2,6-diisopropylphenyl)carbamoyl)
-4-(2,2,2-trifluoroethyl)piperazine-1-sulfonamide
3
F3C Q
3\ N/ \ A /0

HN—<

N-((4-fluoro-2,6-
diisopropylphenylicarbamoy)-4-(2,

RIS

2.2-

trifluoroethyl)piperazine- 1-sulfonamide

Q
R ()
S ke
HN

Cl
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FsC. /—\ ?\/0
—N N—S\/ O
HN
HN Cl

N-((4-chloro-2,6-diisopropylphenyl)carbamoyl)

-4-(2,2,2-triflucroethyl)piperazine- 1-sulfonamide
3

O,

>_

Q
\\ ,O

TR

4-acetyl-N-((2,6-diisopropylphenyl)carbamoyl)
-piperazine-1-sulfonamide

O /N W0
>—N st O
\_/ I_IN
HN F

4-acetyl-N-((4-chloro-2,6-diisopropylphenyl)carbamoyl) 4-acetyl-N-((4-fluoro-2.6-diisopropylphenyljcarbamoyl)
-piperazine-1-sulfonamide

Ph

N W

O
N ) ,O

HN—‘(

4-benzyl-N-((2,6-diisopropylphenyl)carbamoyl)

-piperazine-1-sulfonamide

Ph,

Q
\ 220

HN—(

N

4-benzyl-N-((4-fluoro-2,6-

3

diisopropylphenyljcarbamoyl)-piperazine-1-

sulfonamide
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Q
N /O
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Ph, ;—\
\—N

Cl

4-benzyl-N-((4-chloro-2,6-diisopropylphenyl)carbamoyl)

-piperazine-1-sulfonamide

o
4
S\

HN

gt
L<

N-((2,6-diisopropylphenyl)carbamoyl)
-2,4,6-trimethylpiperazine- 1-sulfonamide
Ll
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N-((4-chloro-2,6-diisopropylphenyl)carbamoyl) N-((4-fluoro-2,6-diisopropylphenyl)-carbamoyl)-
-2,4,6-trimethylpiperazine-1-sulfonamide 2.,4.,6-trimethylpiperazine-1-sulfonamide
¥ 2
M R0
N N— ‘g\ao —N  N-5Z o
HN Cl
N-((2.6-diisopropylphenyl)carbamoyl) N-((4-chloro-2,6-diisopropylphenyljcarbamoyl)
-3,4,5-trimethylpiperazine-1-sulfonamide -3.4.5-trimethylpiperazine-1-sulfonamide
2 L
\\ ¢O
M\ S0 )
—N  N=ST7 o
)—/ HN
HN F
N-((4-fluoro-2,6-diisopropylphenyl)-carbamoyl)- N-((2,6-diisopropylphenyl)carbamoyl)-
3,4,5-trimethylpiperazine-1-sulfonamide octahydro-2 H-pyrido[1,2-a]pyrazine-2-sulfonamide

Q
/N W_0

7
O~
F

Q
/T \ 1,0
N N—S\ O
O~
HN Cl
N-((4-fluoro-2,6-diisopropylphenyl)-

N-((4-chloro-2,6-diisopropylphenyl)carbamoyl) carbamoyl)octahydro-2H-pyrido[1,2-
-octahydro-2 H-pyrido[1,2-a]pyrazine-2-sulfonamide alpyrazine-2-sulfonamide
3 2
O
] 4 o' N—57°
< HN—(
0N Cl
N-((2,6-diisopropylphenyl)carbamoy!) N-((4-chloro-2,6-diisopropylphenyl)carbamoyl)
-morpholine-4-sulfonamide -morpholine-4-sulfonamide
2
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N-((4-fluoro-2,6- N-((1,2,3,5,6,7-hexahydro-s-indacen-
diisopropylphenyl)carbamoylmorpholine- 4-yDearbamoyl)-3,5-
4-sulfonamide dimethylmorpholine-4-sulfonamide

~— Q — Q
320

e
%7 o N— O

4 N7 o X
HN HN al

L

N-((2,6-diisopropylphenyl)carbamoyl) N-((4-chloro-2,6-diisopropylphenyl)carbamoyl)
-3,5-dimethylmorpholine-4-sulfonamide

-3,5-dimethylmorpholine-4-sulfonamide
¥

/_<(\)\o

—F
A g >\ %o
BN - q N—sfo
>—/HN

N-((4-fluoro-2,6- N-((1,2.3.5,6,7-hexahydro-s-indacen-4-
diisopropylphenyl)carbamoyl)-3,5- yDcarbamoyl)-2,6-dimethylmorpholine-
dimethylmorpholine-4-sulfonamide 4-sulfonamide

> o — Q
W0 N0

(@] N

o N—sZ" o s P
Y BN )—/ HN—<
HN 1

N-((2,6-diisopropylphenyl)carbamoyl) N-((4-chloro-2,6-diisopropylphenyl)carbamoyl)
-2,6-dimethylmorpholine-4-sulfonamide

-2.6-dimethylmorpholine-4-sulfonamide
y
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N-((4-fluoro-2,6-
diisopropylphenylycarbamoyl)-2,6-
dimethylmorpholine-4-sulfonamide

[00108] In one embodiment, R'W'-is R'NH- or (R")oN- wherein at least one
R' comprises a fused bicyclic group, or two R' together with the nitrogen atom
to which they are attached form a fused bicyclic group, wherein R'W'- may be
optionally substituted. The fused bicyclic group may be optionally substituted
and may be carbocyclic or heterocyclic. Both rings of the bicyclic group may be
aromatic, or one ring may be aromatic and the other non-aromatic, or both rings
may be non-aromatic. Typically in any embodiment where R'W'- is R'NH- or
(R1)2N— wherein at least one R' comprises a fused bicyclic group, or two R'
together with the nitrogen atom to which they are attached form a fused bicyclic
group, J is S, Q is O and -W?R? is -R® wherein R? is as previously defined.
Typically in any embodiment where R'W'- is R'NH- or (R")2N- wherein at least
one R' comprises a fused bicyclic group, or two R' together with the nitrogen
atom to which they are attached form a fused bicyclic group, -W?R%is an aryl or
a heteroaryl group, wherein the aryl or the heteroaryl group is substituted at the
a and a' positions and optionally at other positions.

[00109] Inone embodiment, R'W'- is Bic-L-NH- or Bic-L-NR'-, wherein Bic is
an optionally substituted fused bicyclic group, -L- is a bond or an optionally
substituted alkylene, alkenylene, alkynylene or arylene group, which may
optionally include one or more heteroatoms N, O or S in its carbon skeleton,
and R' is as previously defined. Typically, -L- is a bond or a C;-C. alkylene
group.

[00110] Inone embodiment, Bic comprises a 5-membered ring fused to a six-
membered ring. Typically in such an embodiment, the six-membered ring is
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aromatic. Examples of such groups include optionally substituted indolyl,
isoindolyl, indolinyl, indazolyl, indenyl, indanyl and 1,3-benzodioxclyl groups.

[00111] Examples of compounds where R'W'-is R'NH- or (R').N- wherein at
least one R' comprises a fused bicyclic group, or two R’ together with the
nitrogen atom to which they are attached form a fused bicyclic group, include

the compounds of Examples 8, 28, 34, 36, 37, 38, 40, 42 and 43 below and the

compounds:

N-((1,2.3,5,6,7-hexahydro-s-indacen-4-
ylcarbamoyl)(1 H-indol-6-amine)sulfonamide
¥

Q
H \\ /O
HI\T—<
Cl
NH

N-((4-chloro-2,6-diisopropylphenyl)carbamoyl)
(1H-indol-6-amine)sulfonamide

B

N-((1.2,3,5,6,7-hexahydro-s-indacen-4-
yl)carbamoyl)(1-methyl-1H-indol-6-

amine)sulfonamide
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g;(N 4
NH

N-((2,6-diisopropylphenyl)carbamoyl)
(1 H-indol-6-amine)sulfonamide
H \\ /O

&4

N-((4-fluoro-2,6-diisopropylphenyl)carbamoyl)
(1H-indol-6-amine)sulfonamide
Ll

N-((2,6-diisopropylphenyl)carbamoyl)
(1-methyl-1H-indol-6-amine)sulfonamide
3
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HN Cl N S\é O
HN
NN HN F
N,
N
N-((4-chloro-2,6-diisopropylphenyljcarbamoyl) N-((4-fluoro-2,6-diisopropylphenyl)carbamoyl)
(1-methyl-1H-indol-6-amine)sulfonamide (1-methyl-1H-indol-6-amine)sulfonamide
3 3
H \\ 40
\\ ,O HN—‘(
C1
Iﬂ*}—{
HN, >
N-((2.6-diisopropylphenyl)carbamoyl) N-((4-chloro-2.6-diisopropylphenyl)carbamoyl)
(1H-indol-5-amine)sulfonamide (1 H-indol-5-amine)sulfonamide
) Ed
Q
H \
N—57

N-((4-fluoro-2,6-diisopropylphenyl)carbamoyl) N'((1v2’3 35,6,7-hex ro-s-indacen-4-
(1H-indol-5-amine)sulfonamide 1H mﬁa{bamo a;}:g)f:ﬁfeong]rmde
¥ 3
H \\ /O
H \\ ¢o HN—<
? C1
—N,
/
N-((2,6-diisopropylphenyl)carbamoyl) N-((4-chloro-2,6-diisopropylphenyl)carbamoyl)

(1-methyl-1 H-indol-5-amine)sulfonamide (1-methyl- 1H-indol-5- amine)sulfonamide
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N-((4-fluoro-2,6-diisopropylphenyl)carbamoyl)
{1-methyl-1H-indol-5-amine)sulfonamide

N-((2,6-diisopropylphenyl)carbamoyl)

(3-methylbenzo[ d]isoxazol-6-amine)sulfonamide
2

N-((4-fluoro-2,6-diisopropylphenyl)carbamoyl)

(3-methylbenzo[ d]isoxazol-6-amine)sulfonamide

N-((2,6-diisopropylphenyl)carbamoyl)
(3-methylbenzo[dlisoxazol-5-amine)sulfonamide

48
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N-((1,2,3,5,6,7-hexahydro-s-indacen-4-
ylcarbamoyl)(3-methylbenzo[ dlisoxazol-6-
amine)sulfonamide

N-((4-chloro-2,6-diisopropylphenyl)carbamoyl)
(3-methylbenzo[ d]isoxazol-6-amine)sulfonamide
2

0
H 4_0
N—sf o}
HN—(
o HN
\ —
N

N-((1,2,3,5,6,7-hexahydro-s-indacen-4-
yDecarbamoyl)}(3-methylbenzo| dlisoxazol-5-

amine)sulfonamide
2
Q
H W0
N—S\ O
HN
HN Cl
o _
N

N-((4-chloro-2 ,6-diisopropylphenyljcarbamoyl)
(3-methylbenzo[ dlisoxazol-53-amine)sulfonamide
3
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N-((1,2,3,5,6,7-hexahydro-s-indacen-4-

N-({4-fluoro-2,6-diisopropylphenyl)carbamoyl) yhcarbamoy1)(2-methylbenzo[ dloxazol-6-
(3-methylbenzo[ d]isoxazol-5-amine)sulfonamide amine)sulfonamide
2 3
Q
H W _O

HN Cl
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N Q
HN—‘< H W0
N N—§7 /o)
N i ? HN
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N-((2.6-diisopropylphenyl)carbamoyl) N-({(4-chloro-2,6-diisopropylphenyl)carbamoyl)
(2-methylbenzo[ dloxazol-6-amine)sulfonamide (2-methylbenzo[ dloxazol-6-amine)sulfonamide
2 7
Q
H W _O
— Q
N—5] O H Ww_O

d HN
)‘N

N-((1,2,3,5,6,7-hexahydro-s-indacen-4-

N-({4-fluoro-2,6-diisopropylphenyl)carbamoyl) yhcarbamoyl)(2-methylbenzo| djoxazol-5-
(2-methylbenzo[ dloxazol-6-amine)sulfonamide amine)sulfonamide
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A Q
HN H\_0
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Q HN—{
HN

O)/N
N-((2,6-diisopropylphenyljcarbamoyl) N-((4-chloro-2,6-diisopropylphenyl)carbamoyl)

(2-methylbenzo[ dloxazol-5-amine)sulfonamide (2-methylbenzo[ dloxazol-5-amine)sulfonamide
3
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H
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N-((4-fluoro-2,6-diisopropylphenyl)carbamoyl)
(2-methylbenzo[ dloxazol-3-amine)sulfonamide
3

N N—L\ O
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HN Cl

N-((4-chloro-2,6-diisopropylphenyl)carbamoyl)
~octahydro-2H-pyrido[1.2-a]pyrazine-2-sulfonamide
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Q
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N=sZ7 o
HN—(
HN
N
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N-((1,2,3,5,6,7-hexahydro-s-indacen-4-
ylcarbamoyl)(2-methyl- 1 H-benzo[ dlimidazol-6-
amine)sulfonamide

Q
N0

_RF
S\ O
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HN

HN
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N-((4-chloro-2,6-diisopropylphenyl)carbamoyl)
(2-methyl-1 H-benzo[ dlimidazol-6-amine)sulfonamide
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N-((2,6-diisopropylphenyl)carbamoyl)-
octahydro-2 H-pyrido[1,2-2]pyrazine-2-sulfonamide

E

N-((4-fluoro-2,6-diisopropylphenyl)-
carbamoyloctahydro-2H-pyrido[1.2-
alpyrazine-2-sulfonamide
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N—§ O
e
N HN
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N-((2.6-diisopropylphenyl)carbamoyl)
(2-methyl-1H-benzo[ dlimidazol-6-amine)sulfonamide
3

N-((4-fluoro-2.6-diisopropylphenyl)carbamoyl)
(2-methyl-1H-benzo| dlimidazol-6-amine)sulfonamide
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N-((1,2,3,5,6,7-hexahydro-s-indacen-4-
yDecarbamoyl)(1,2-dimethyl-1H-benzo[ dlimidazol-6- N-((2,6-diisopropylphenyl)carbamoyl)
amine)sulfonamide (1,2-dimethyl-1H-benzo[ d]imidazol-6-amine)sulfonamide
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N-((4-chloro-2,6-diisopropylphenyl)carbamoyl)
(1,2-dimethyl-1H-benzo[ dlimidazol-6- N-((4-fluoro-2,6-diisopropylphenyl)carbamoyl)
amine)sulfonamide (1.,2-dimethyl-1H-benzo[ d]imidazol-6-amine)sulfonamide
3 3

O

R o
N=SZ7 O H 120
HN }EN
HN
N N
n W
N—O N—-O

N-((1,2,3,5,6,7-hexahydro-s-indacen-4-

ylcarbamoyl}(benzo[d]}[1,2,3]oxadiazol-6- N-((2, Gdllsopropylpheny Dcarbamoyl)

amine)sulfonamide (benzo[ d][1,2,3]oxadiazol-6-amine)sulfonamide

3 3
{0
o HN—SZ" O
140 HN
P HN F
k[N—{
HN Cl o
N’O
\}\I/O

N-((4-chloro-2,6-diisopropylphenylycarbamoyl) N-((4—fluoro-2,6-diisopropylphenyl)carbamoyl)
(benzo[ d]|[1,2,3]oxadiazol-6-amine)sulfonamide (benzo[d][1,2.3]oxadiazol-6-amine)sulfonamide

2
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H W0 HS o
N=ST O N=SZ" o
HN HN
-y HN HN
[ —N\
N=N NZEN
N-((1,2,3,5,6,7-hexahydro-s-indacen-4-
yDcarbamoyl)(1-methyl-1H- N-((2.6-diisopropylphenyl)carbamoyl)
benzo[ d][1,2,3]triazol-5-amine)sulfonamide (1-methyl-1 H-benzo[d][1,2,3]triazol-5-amine)sulfonamide
3
Q
q e
_\\ =0 \
HN S\ O HN
HN F
HN Cl
_ ¢N
N‘N¢N

N-((4-chloro-2.,6-diisopropylphenyl)carbamoyl)
(1-methyl-1H-benzo[ d][1,2,3]triazol-5-
amine)sulfonamide

N-((4—fluoro-2,6-diisopropylphenyl)carbamoyl)
(1-methyl-1H-benzo[ d|[1,2,3]triazol-5-amine)sulfonamide
3

’

H \/O O
N—sZ H W 0
HN_< N_S\ O
HN
N HN
\I\‘I’N N\\
AN N-N
N
N-((1.2

.2.,3,5,6.7-hexahydro-s-indacen-4-
yDcarbamoyl)(1-methyl-1 H-
benzo[d][1,2,3]triazol-6-amine)sulfonamide

Q
H \\ ,0 H W2 _O
N—S\ O
HN—{ HN
Cl HN
N,
Ny ,N \i\I’N\

N-((4-chloro-2,6-diisopropylphenyl)carbamoyl)
(1-methyl-1 H-benzo[d][1,2,3]triazol-6-
amine)sulfonamide

N-((2,6-diisopropylphenylycarbamoyl)
(1-methyl-1 H-benzo[ d|[1.2,3]triazol-6-amine)sulfonamide
3

3

N-((4—fluoro-2,6-diisopropylphenyl)carbamoyl)

(1-methyl 1H-benzo[d|[1,2,3]triazol-6-amine )sulfonamide
3
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O
H v\ _O
N=SZ7 O
HN

H \\ O .

N— Sé HN Cl
p/ NN
N-((2,6-diisopropylphenyl)carbamoyl) N-((4-chloro-2,6-diisopropylphenyl)carbamoyl)

(1-methyl-1H-indazol-6-amine)sulfonamide (1-methyl-1H-indazol-6-amine)sulfonamide
b 2
O 8]
VO H 3 O
s N=sZ" o
HN
HN
\
N-—NH
N-((4-fluoro-2,6-diisopropylphenyl)carbamoyl) N-((1.2,3,5.6,7-hexahydro- s-indacen-4-yl)-
(1-methyl-1H-indazol-6-amine)sulfonamide carbamoyl)(1 H-indazol-6-amine)sulfonamide
3 E
H \\ ,O
H \\ ,o
I—IN—‘(
N/NH
N-((2,6-diisopropylphenyl)carbamoyl) N-((4-chloro-2,6-diisopropylphenyl)carbamoyl)
(1 H-indazol-6-amine)sulfonamide (1 H-indazol-6-amine)sulfonamide
1 3
H \\ , Q
H W\ _O
N=sZ7 o
HN—<
HN
HN
/NH N=
N-((4-fluoro-2,6-diisopropylphenyl)carbamoyl) N-((1,2,3,5,6,7-hexahydro-s-indacen-4-y1)-
(1H-indazol-6-amine)sulfonamide carbamoyl)(1 H-indazol-5-amine)sulfonamide
¥ E
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N “s*o Q
H W0
HN—( N—=sZ7 O
i? HN
HN
\ = HN cl
N
HN
\ oz
N

N-((2,6-diisopropylphenyl)carbamoyl) N-((4-chloro-2,6-diisopropylphenyl)carbamoyl)
(1H-indazol-5-amine)sulfonamide (1 H-indazol-5-amine)sulfonamide
3

Q ‘;[,NO_< f; @/N—\\S¢O @

N-((1,2,3,5,6,7-hexahydro- s-indacen-4-yl)-

N-((4-fluoro-2.6-diisopropylphenyl)carbamoyl) carbamoyl)(1-methyl-1H-indazol-5-
(1 H-indazol-5-amine)sulfonamide amine)sulfonamide
3

\\,o 0
_ ()
N HN—SZ" O
HN
HN ci
—n
N =
N

N-((4-chloro-2,6-diisopropylphenyl)carbamoyl)

N-((2,6-diisopropylphenyl)carbamoyl)
(1-methyl-1H-indazol-5-amine)sulfonamide

(1-methyl-1H-indazol-5-amine)sulfonamide
H

’

N-((4-fluoro-2,6-diisopropylphenyl)carbamoyl)
(1-methyl-1H-indazol-5-amine)sulfonamide

[00112] In one embodiment, R'W'- is halo-substituted. Typically in such an
embodiment, R'W'- is substituted with one or more fluoro and/or chloro groups.
Typically in any embodiment where R'W'- is halo-substituted, a nitrogen atom
of R'W'- is linked to J, J is S, Q is O and -W?R? is -R* wherein R® is as
previously defined. Typically in any embodiment where R'W'- is halo-
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substituted, -W?R? is an aryl or a heteroaryl group, wherein the aryl or the
heteroaryl group is substituted at the a and o' positions and optionally at other

positions.

[00113] Inone embodiment, R'W'-is Har-L-NH- or Har-L-NR'-, wherein Har
is an aryl or a heteroaryl group substituted with one or more halo, halogenated
alkyl or halogenated alkoxy groups, wherein Har may optionally be further
substituted, -L- is a bond or an optionally substituted alkylene, alkenylene,
alkynylene or arylene group, which may optionally include one or more
heteroatoms N, O or S in its carbon skeleton, and R' is as previously defined.
Typically, -L-is a bond, a -O-(C+-Cz alkylene)- group or a C4-C, alkylene group.

[00114] In one embodiment, Har is a phenyl or toluyl group substituted with

one or more chloro, fluoro, trifluoromethyl and/or triffluoromethoxy groups.

[00115] Examples of compounds where R'W'- is halo-substituted include the

compounds of Examples 5, 6, 9-11 and 32 below and the compounds:

/
/ {0 /
N N—S? /
< N\ N \\ / O
C Fs : _<
N-((1,2,3,5,6,7-hexahydro-s-indacen-4-yl)- N-((2.6-diisopropylphenyl)carbamoyl)
carbamoyl)(N-benzyl-1-(1-(2.2,2-trifluoroethyl)-1 H- (N-benzyl-1-(1-(2,2,2-trifluoroethyl)- 1 H-pyrazol-3-y1)-
pyrazol-3-yl)methanamine)sulfonamide methanamine)sulfonamide
3 k4
==
Q =
Y Q
I\D_\ " /0 r>_\ 1O
( N (N N ON=SZT o
Im I_]N
CFs f - CF
HN F
N-((4-chloro-2,6-diisopropylphenyl)carbamoyl) N-((4-fluoro-2,6-diisopropylphenyl)carbamoyl)
(N-benzyl-1-(1-(2,2 2-trifluoroethyl)-1 H-pyrazol-3-y1)- {(N-benzyl-1-(1-(2,2,2-trifluoroethyl)-1 H-pyrazol-3-y1)-
methanamine)sulfonamide methanamine)sulfonamide

HIKMA PHARMACEUTICALS USA INC. IPR2024-01418 Ex. 1002, p. 388 of 962



WO 2017/140778 PCT/EP2017/053498

56
Q F5C /]
B .7\ Y0 NI
N N—S, O \
/ HN_< “— BN
N HN
N-((1.2,3,5,6,7-hexahydro-s-indacen-4-yl)carbamoyl)-4- N-((2,6-diisopropylphenyl)carbamoyl)
(2,2,2-trifluoroethyl)piperazine-1-sulfonamide -4-(2,2,2-trifluoroethyl)piperazine-1-sulfonamide
3 b
5 Q
FJC\ / N\ WO
FaC /\ 0 N N—S O
EaN 420 " N4
N N—S{ O
/ HN_< HN F
HN Cl1
N-((4-fluoro-2.6-
N-((4-chloro-2 6-diisopropylphenyl)carbamoyl) diisopropylphenyl)carbamoyl)-4-(2,2,2-
-4-(2,2,2-trifluoroethyl)piperazine- 1-sulfonamide trifluoroethyl)piperazine-1-sulfonamide

H

[00116] In one embodiment, R'W'- is Het-X-(CHz)m-NH-, Ar-X-(CHz)m-NH-,
Het-X-(CH2)m-NR'- or Ar-X-(CHz)m-NR'-; wherein Het is as defined above; Ar is
an optionally substituted aryl group; -X- is a bond, - NH-, -S- or -O-; and m is
2-6. Typically mis 2-4. More typically m is 2. Typically in such an embodiment,
Jis 8, Qis O and -W?R? is -R® wherein R is as previously defined. Typically in
such an embodiment, -W?R?is an aryl or a heteroaryl group, wherein the aryl or
the heteroaryl group is substituted at the a and o' positions and optionally at
other positions. Examples of compounds where R'W'- is Het-X-(CHz)m-NH-,
Ar-X-(CHz)m-NH-, Het-X-(CHz2)m-NR'-  or Ar-X-(CHz)m-NR'- include the
compounds of Examples 5, 15, 21 and 24-26 below.

[00117]  In one embodiment, R'W'- is substituted with an alkylsulphonyl or a
cyano group. For example, R'W'- may be R'NH- or (R")2N- wherein at least
one R’ is a cyano- or alkylsulphonyl-substituted aryl or arylalkyl group, which
may optionally be substituted with further substituents. Typically in such an
embodiment, a nitrogen atom of R'W'-is linked to J, J is S, Q is O and -W*R?®
is -R® wherein R; is as previously defined. Typically in such an embodiment,
-W?R?is an aryl or a heteroaryl group, wherein the aryl or the heteroaryl group
is substituted at the a and o' positions and optionally at other positions.
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Examples of compounds where R'W'- is substituted with an alkylsulphonyl or a
cyano group include the compounds of Examples 7 and 33 below.

[00118] In one embodiment, R'W'- is R'N(Me)-, wherein R’ is an optionally
substituted aryl or heteroaryl group. Typically in such an embodiment, Jis S, Q
is O and -W?R?is -R® wherein R? is as previously defined. Typically in such an
embodiment, -W?R? is an aryl or a heteroaryl group, wherein the aryl or the
heteroaryl group is substituted at the a and o' positions and optionally at other
positions. An example of such a compound is the compound of Example 31
below.

[00119] Inone embodiment, R'W'-is Am-M-NH- or Am-M-NR'-, wherein Am
is a primary, secondary or tertiary amino group, -M- is a branched alkylene, a
cycloalkylene or a cycloalkyl-substituted alkylene group, and R' is as previously
defined. Typically, Am is a dialkylamino group and -M- is a cycloalkyl-
substituted alkylene group. Typically in such an embodiment, Jis S, Qis O and
-W?R? is -R® wherein R? is as previously defined. Typically in such an
embodiment, -W?R? is an aryl or a heteroaryl group, wherein the aryl or the
heteroaryl group is substituted at the a and o’ positions and optionally at other
positions. An example of such a compound is the compound of Example 12
below.

[00120] In one embodiment, R'W'- comprises a heterocyclic group, wherein
the heterocyclic group is substituted with one or more hydroxyl, halo, alkyl,
alkoxy, halogenated alkyl or halogenated alkoxy groups. Optionally the
substituted heterocyclic group contains a single heteroatom in the heterocyclic
ring, such as nitrogen. Alternatively the substituted heterocyclic group may
contain two or more heteroatoms in the heterocyclic ring, such as nitrogen and
one or more further heteroatoms selected from O, N or S. Typically, the
substituted heterocyclic group is substituted with one or more hydroxyl or C1-C4
alkyl groups. Typically in any embodiment where R'W'- comprises a substituted
heterocyclic group, a nitrogen atom of R'W'- is linked to J. Typically, in any
embodiment where R'"W'- comprises a substituted heterocyclic group and a
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nitrogen atom of R'W'-is linked to J, Jis S, Qis O and -W?R?is -R® wherein R®
is as previously defined. Typically, in any embodiment where R'W'- comprises
a substituted heterocyclic group, -W?R? is an aryl or a heteroaryl group, wherein
the aryl or the heteroaryl group is substituted at the a and a' positions and
optionally at other positions. Specific examples of such compounds include the
compounds of Examples 2 and 41 below and:

\\ O

N-((1,2,3,5,6,7-hexahydro-s-indacen-4- N-((2,6-diisopropylphenyl)carbamoyl)
yhcarbamoyl)-4-methylpiperidine-1-sulfonamide -4-methylpiperidine-1-sulfonamide
2
4<3N \\ /O 4<:>N \\Séo
HN—‘(
Cl

N-({(4-fluoro-2,6-

N-((4-chloro-2 6-diisopropylphenyl)carbamoyl) diisopropylphenylycarbamoyl)-4-
-4-methylpiperidine- 1-sulfonamide methylpiperidine-1-sulfonamide
3 b
Q0
N—sZ" o
HN —<
HN
N-((1,2,3,5,6,7-hexahydro-s-indacen-4-
yDhcarbamoyl)-2,4,6-trimethylpiperidine-1- N-((2,6-diisopropylphenyl)carbamoyl)
sulfonamide -2.4,6-trimethylpiperidine-1-sulfonamide

i »

\\ /O g

N-((4-fluoro-2,6-
N-((4-chloro-2,6-diisopropylphenyl)carbamoyl) diisopropylphenyl)carbamoyl)-2.4,6-
-2,4,6-trimethylpiperidine-1-sulfonamide trimethylpiperidine-1-sulfonamide

2 ’(’Q;
xéi
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N-({(1,2,3,5,6,7-hexahydro-s-indacen-4-
yDecarbamoyl)-3,4,5-trimethylpiperidine-1- N-((2,6-diisopropylphenyl)carbamoyl)
sulfonamide -3,4,5-trimethylpiperidine-1-sulfonamide
2 2

R0
Qo N—sZ7 o
e A
St
HN cl

N-((4-fluoro-2,6-

N-((4-chloro-2,6-diisopropylphenyl)carbamoyl) diisopropylphenylcarbamoyl)-3.4,5-
-3,4,5-trimethylpiperidine-1-sulfonamide trimethylpiperidine- 1-sulfonamide
3 b
o Q
Lol \ O
HOA<:/\N—S\¢ o} HO-CN—S\* o)
HN—( HN—<
HN HN
N-((1,2,3,5,6,7-hexahydro-s-indacen-4-
yhecarbamoyl)-4-hydroxypiperidine-1- N-((2,6-diisopropylphenyl)carbamoyl)
sulfonamide -4-hydroxypiperidine-1-sulfonamide
’ 7
{0
{0 HOCN—Sf o)
HO N—I;N O N
\< HN F
HN Cl
N-({(4-chloro-2,6-diisopropylphenyljcarbamoy!) N-((4-fluoro-2,6-diisopropylphenyl)carbamoyl)
-4-hydroxypiperidine-1-sulfonamide -4-hydroxypiperidine-1-sulfonamide
’ b
B\ 0 /~ %0
\—N N—S? —N N—sZ

0 s o
A \

N-((1.2,3,5,6,7-hexahydro-s-indacen-4-yl)carbamoyl)-4-  N-((1,2,3,5,6,7-hexahydro-s-indacen-4-yl)carbamoyl)-
(2,2, 2-trifluoroethyD)piperazine- 1 -sulfonamide 2.4,6-trimethylpiperazine-1-sulfonamide
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> Q
(@] F5C, / \
420 N N0 o
—N N—S\ O \
HN_{ — HN
HN HN
N-((1,2,3,5,6,7-hexahydro-s-indacen-4-yl)carbamoyl)- N-((2,6-diisopropylphenyl)carbamoyl)
3,4,5-trimethylpiperazine- 1-sulfonamide -4-(2,2,2-trifluoroethyl)piperazine-1-sulfonamide
2 3
Q
B /7 20
. O N N—S, O
SN Y Vo) _/ HN_<
N N—S/ O
-/ HN_< HN F
HN Cl
N-((4-fluoro-2,6-
N-((4-chloro-2,6-diisopropylphenyl)carbamoyl) diisopropylphenyljcarbamoyl)-4-(2,2,2-
-4-(2,2,2-trifluoroethyl)piperazine-1-sulfonamide trifluoroethyl)piperazine-1-sulfonamide
3 2
— O — O
Le % 20
—N  N=SZ7 o —N N7 o
HN HN Cl
N-((2,6-diisopropylphenyl)ycarbamoyl) N-((4-chloro-2,6-diisopropylphenyl)carbamoyl)
-2,4,6-trimethylpiperazine-1-sulfonamide -2,4,6-trimethylpiperazine-1-sulfonamide
~ 4 7\ Je0
[9Xe] — _GF
—N  N=577 o AR S
HN F HN
N-((4-fluoro-2,6-diisopropylphenyl)-carbamoyl)- N-((2,6-diisopropylphenyl)carbamoyl)
2,4,6-trimethylpiperazine- 1-sulfonamide -3,4,5-trimethylpiperazine- 1-sulfonamide
3 Ed
>—\ Q — O
v 0 N\ 0
—N  N=SZ7 0o —N N7 o
HN Cl HN F
N-((4-chloro-2,6-diisopropylphenyl)carbamoyl) N-((4-fluoro-2,6-diisopropylphenyl)-carbamoyl)-
-3,4,5-trimethylpiperazine-1-sulfonamide 3.4,5-trimethylpiperazine-1-sulfonamide
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/_< R0

o N—\s\’ O

< HN—<
HN

N-((1,2,3,5,6,7-hexahydro-s-indacen-
4-ylcarbamoyl)-3,5-
dimethylmorpholine-4-sulfonamide

O
/ : N\ O

Q N—

o
N
LQ HN—‘(
HN cl

L]

N-((4-chloro-2,6-diisopropylphenyl)carbamoyl)
-3,5-dimethylmorpholine-4-sulfonamide

N-((1,2,3.5,6,7-hexahydro-s-indacen-4-
yhecarbamoyl)-2,6-dimethylmorpholine-
4-sulfonamide

0
> " e

Q N—sZ~ o

A

N-((4-chloro-2,6-diisopropylphenyl)carbamoyl)

-2,6-dimethylmorpholine-4-sulfonamide
3

[00121]
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N-((2,6-diisopropylphenyl)carbamoyl)
-3,5-dimethylmorpholine-4-sulfonamide

7
O
{ : A0
N\

Q N O

\—Q HN
HN F

N-((4-fluoro-2,6-
diisopropylphenyl)carbamoyl)-3.5-
dimethylmorpholine-4-sulfonamide

N-((2,6-diisopropylphenylycarbamoyl)
-2,6-dimethylmorpholine-4-sulfonamide

2
0
) N w0

e} N—S¥~ o

s oV

N-((4-fluoro-2,6-
diisopropylphenyl)carbamoy1)-2.6-
dimethylmorpholine-4-sulfonamide

In one embodiment, when -W?R? is an aryl or a heteroaryl group,

wherein the aryl or the heteroaryl group is substituted at the a and a’ positions

and optionally at other positions, -W?R?is halo substituted at a position other

than the a and a' position of the aryl or the heteroaryl group. For example,
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-W?R? may be a phenyl group, wherein the phenyl group is fluoro, chloro and/or
bromo substituted at one or more of the 3-, 4- and 5- positions, and substituted
at the 2- and 6-positions with groups independently selected from alkyl,
cycloalkyl, alkoxy, cycloalkoxy, alkenyl, cycloalkenyl, alkynyl, acyl, aryl, alkylaryl,
alkoxyaryl, heteroaryl, heterocyclyl, arylalkyl and heteroarylalkyl groups.
Examples of such compounds include:

] K0
VO O
 N327 o < N=SZT O
HN HN
HN a HN F
N-((4-chloro-2.,6- N-((4-fluoro-2,6-
diisopropylphenyljcarbamoyl) diisopropylphenyl)carbamoyl)piperidine-1-
-piperidine-1-sulfonamide and sulfonamide

[00122] In one embodiment, -W?R? is an optionally substituted -NHR? or
-N(R?), group, wherein optionally two R® together with the nitrogen atom to
which they are attached may form a cyclic group, and R'W'- is Het, wherein Het
is as defined above. Typically in such an embodiment, J is S and Q is O.
Typically in such an embodiment, Het is an optionally substituted monocyclic or
bicyclic heteroaryl group. More typically, Het is an optionally substituted five
membered monocyclic heteroaryl group or an optionally substituted fused
bicyclic heteroaryl group containing a five membered and a six membered ring.

[00123] In another embodiment, -W?R? is an optionally substituted -N(R?),
group, wherein the two R? together with the nitrogen atom to which they are
attached form an optionally substituted cyclic aromatic group, such as an
optionally substituted pyrrolyl, imidazolyl, pyrazolyl or triazolyl group. Typically in
such an embodiment J is S, Q is O, and R'W'- is R'- wherein R is as
previously defined. Typically, the pyrrolyl, imidazolyl, pyrazolyl or triazolyl group
is substituted at least at the 2- and 5-positions, wherein the 2,5-disubstituents
are each independently selected from alkyl, cycloalkyl, alkoxy, cycloalkoxy,
alkenyl, cycloalkenyl, alkynyl, acyl, aryl, alkylaryl, alkoxyaryl, heteroaryl,
heterocyclyl, arylalkyl and heteroarylalkyl groups. More typically, the 2,5-
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disubstituents are each independently selected from alkyl or cycloalkyl groups,
such as C3-Cg branched or C5-Cs cyclic alkyl groups, e.g. isopropyl, cyclopropyl,
cyclohexyl or t-butyl groups. Alternatively, -W”R® may be

A1
f—n

\

e
A2

wherein A' and A® are each independently selected from an optionally

substituted alkylene or alkenylene group, which may optionally include one or

more hetercatoms N, O or S in its carbon skeleton. Typically, each ring

containing A’ or A% is a five or a six membered ring.

[00124] In a further embodiment, -W?R? has a formula selected from

g_Ni : g_N< E—N o

[00125] Example 4 below is an example of a compound where -W?R? is an
optionally substituted -N(R?). group, wherein the two R? together with the
nitrogen atom to which they are attached form a cyclic aromatic group.

[00126] Inone embodiment, R'W'- comprises a heterocyclic group, wherein
the heterocyclic group contains a single heteroatom in the heterocyclic ring,
such as a nitrogen atom, wherein R'W'- may be optionally substituted, and
-W?R?is a fused aryl or a fused heteroaryl group, wherein the aryl or heteroaryl
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group is fused to one or more cyclic hydrocarbon, heterocyclic, aryl or
heteroaryl rings, wherein -W”R® may be optionally substituted.

[00127] In another embodiment, R'W'- comprises a heterocyclic group
containing a nitrogen atom and at least one further heteroatom in the
heterocyclic ring, wherein R'W'- may be optionally substituted, wherein a
nitrogen atom of R'W'-is linked to J, and wherein -W2R?%is a monocyclic aryl or
a monocyclic heteroaryl group, wherein the monocyclic aryl or the monocyclic
heteroaryl group is substituted at the a and o' positions, wherein the
substituents at the a and a' positions are independently selected from alkyl,
cycloalkyl, alkoxy, cycloalkoxy, alkenyl, cycloalkenyl, alkynyl, acyl, aryl, alkylaryl,
alkoxyaryl, heteroaryl, heterocyclyl, arylalkyl and heteroarylalkyl groups, wherein

-W?2R? may optionally be further substituted.

[00128] In one embodiment of the compound of formula (1), at least one of
W' and R' or W? and R® combine to form a moiety selected from the group

consisting of:

Re Re R3 Re R? R? e R3 R?
R R? R3X—
X )
A S G B e R e e - =
__/ — X
Pz »=4 L\ . N\ N\ o \/
g N\3 g_N\ E—N R® R
R R3 \R3
| | e | \
W N A | N A W A
N A -z N W. N A = P ~
O LT oy SO
~ i i i i 1
Yao A xE R XE el B R NE YR X
2\ o o5 ke zs DR3 A \R D\Rs s é‘s\\ D g3 \R3 i\o D g3
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wherein, each dashed line may independently be a bond;
TisOQorS;

A, B, D, E,W, X,Y and Z, when present, may each be independently
selected from O, C(R®), C(R%2, N, N(R® and S;

each incidence of R®is independently selected from the group consisting
of hydrogen, halide, cyano, C1-Cg alkyl, C1-Cs trifluoroalkyl, C1-Ce alkoxy, C=0,
SO., acyl, amino, hydroxyl, Cs-Ces heteroaryl, Cs-Cs heterocyclyl and C3-Csg
cycloalkyl, each of which may be optionally substituted as appropriate; and

nis0,1,2or3.

[00129] It will be appreciated that each ring shown in the above structures
with an R® group extending therefrom indicates that an R® group may extend

from one or more or all of the available positions on said ring for substitution.

[00130] Each of these ‘nitrogen-linked’ moieties may be combined with any of
the ‘carbon-linked’ moieties described for the compound of the first aspect to
form the respective R' and R® combination to give the final structure.

[00131] In one embodiment, the compound of formula () is selected from a
compound of formula (1), (11D, (1V), (V) or (V1) or a pharmaceutically acceptable

salt, solvate or prodrug thereof:
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wherein W' and W?, if present, and R' and R? are as described in any
one or more of the embodiments described for the first aspect;

each incidence of R'’ is independently selected from C; to C4 alkyl, C; to
C4 hydroxylalkyl and Cs to Cs cycloalkyl; and

A is optionally substituted heteroaryl or heterocycle, as previously
defined, linked to the sulfonyl sulphur through a ring nitrogen.

[00132] In one embodiment of any one of formula Il to VI, R' or A may be

selected from the group consisting of pyrazole, imidazole, triazole, tetrazole,
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pyrrole, morpholine, piperazine, 4-methyl piperazine, and fused bicyclics or
tricyclics comprising a benzene ring fused with at least one 5-membered
heterocycle, in one embodiment an indole, each of which may be substituted or
unsubstituted.

[00133] In certain embodiments of any one of formula Il to VI, R' or A may be
pyrazole or triazole optionally substituted at a ring atom with a group selected
from halo, isopropyl, morpholinyl, piperidinyl, and piperazinyl, each of which
groups may themselves be optionally substituted with C4-Cg alkyl.

[00134] In one embodiment, R'® is selected from isopropyl, cyclopropyl and
Cs to Cs hydroxylalkyl.

[00135] In one embodiment, A is C3-Cg heteroaryl or heterocyclyl, each of
which may be optionally substituted.

[00136] In one embodiment, A is C4-C; heteroaryl or heterocyclyl, each of
which may be optionally substituted.

[00137] In one embodiment, A is selected from Cs or Cg heteroaryl or
heterocyclyl, each of which may be optionally substituted.

[00138] A may be selected from pyrazole, imidazole, triazole, tetrazole,
pyrrole, morpholine, piperazine, 4-methyl piperazine, and fused bicyclics or
tricyclics comprising a benzene ring fused with at least one 5-membered
heterocycle, such as indole, all of which groups may be optionally substituted at
a ring atom with a group selected from halo, isopropyl, morpholinyl, piperidinyl,
and piperazinyl, each of which groups may themselves be optionally substituted
with C;-Cs alkyl.

[00139] [none embodiment, the compound of formula (1), (1), (I}, (IV) (V) or
(V1) is selected from the group consisting of:
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[00140] [n one embodiment of the first aspect, when J is sulphur, Q is oxo,
W? is carbon and R? is cycloalkane, heterocycle or aryl, then R® is not a

monocyclic cycloalkane, heterocycle or aryl group.

[00141] [n one embodiment of the first aspect, when J is sulphur, Q is oxo,

and W? is carbon, then R? is not an alkyl group.

[00142] [n one embodiment of the first aspect, when J is sulphur, Q is oxo,
and W? is a carbon which is part of a ring system, then R® is not a substituted

phenyl group.
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[00143] In one embodiment of the first aspect, when J is sulphur, Q is oxo,
W' and R' together form an alkylamine or dialkylamine and W? is a carbon
which is part of a ring system, then R® is not a substituted or unsubstituted
phenyl, a tetrahydrobenzothiophene, or other bicyclic thiophene, a pyridine ora
pyrimidine group.

[00144] [n one embodiment of the first aspect, when J is sulphur, Q is oxo,
W' is a nitrogen as part of a piperidine or morpholine R' group and W? is a
carbon which is part of a ring system, then R is not a pyridine or pyrimidine
group.

[00145] In one embodiment of the first aspect, when J is sulphur, Q is oxo,
W' is a nitrogen as part of a piperidine, piperazine, morpholine, pyrazole,
imidazole, pyrrolidine, isoquinoline or thienopyridine R’ group and W? is a
carbon which is part of a ring system, then R® is not a
tetrahydrobenzothiophene, or other bicyclic thiophene, or a methyl-substituted
pyridine group.

[00146] [n one embodiment of the first aspect, when J is sulphur, Q is oxo,
W' is a nitrogen and W2 is a carbon which is part of a ring system, then R® may
be an indacene, or substituted or hydrogenated variant thereof, or a phenyl
substituted with at least one group selected from halo, C-C, alkyl and C3-Cs

cycloalkyl.

[00147] In certain embodiments, the indacene may be a hexahydroindacene
and the substituted phenyl group may be selected from 2,6-diisopropyl-4-
chlorophenyl, 2,6-dicyclopropylphenyl and 2,6-dicyclopropyl-4-chloro-phenyl.

[00148] In one embodiment of the first aspect, when J is sulphur, Q is oxo,
w' and R’ together are selected from alkylamine, dialkylamine, arylamine,
diarylamine, piperidine, morpholine, thiomorpholine, pyridine, pyrazole, azepine,
hydroazepine, imidazole, pyrrolidine, isoquinoline or thienopyridine, then w2
and R? together are not any group selected, independently, from substituted or
unsubstituted phenyl, alkyl, cycloalkyl, pyrimidine, and a triazine group.
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[00149] [n one specific embodiment, the compound of formula (1), (II), (111),

(IV), (V) or (V1) may not be a compound selected from the group consisting of:
Q0 @ o0 9Q Q
NS N7 O\,O o]
o SN ) SO 1 Q
~r o e
O/\ Q. N
o 9 l 6 o - ©Q N’ Q
K/N\S" i AN I f>—§—N>:o_H
J NN g NN N-N" §
H H 7 H H . and \( )

[00150] In one embodiment, the compound of formula () has a molecular

o]

weight of from 200 to 2000 Da. Preferably the compound of formula (1) has a
molecular weight of from 300 to 1000 Da. More preferably, the compound of
formula (1) has a molecular weight of from 350 to 500 Da.

[00151] The compounds of the present invention may provide one or more
benefits over prior art sulfonyl ureas selected from: improved microsomal
stability; improved permeability; reduced Pgp liability; reduced plasma protein
binding; increased half-life; improved oral bioavailability; improved AUC;
improved Cmax; reduced Cyp inhibition; and improved solubility.

[00152] [n one embodiment, the compounds of formula () offer improved
pharmacokinetic characteristics. CRID3, a known sulfonylurea, has a half-life of
3.2 hours (mouse) which may lead to substantial trough levels from QD or BD
dosing when the t1/2 is extrapolated to man. The compounds of formula (I) may
differ in, for example, their protein binding, metabolism and oral availability.

[00153] In one embodiment, the compounds of formula (I) have a tPSA of
less than 90 A

[00154] In one further embodiment, the compounds of formula (I) have a
tPSA of less than 90 A% and a molecular weight of less than 405.
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[00155] In some embodiments of the present invention, therapeutically
inactive prodrugs are provided. Prodrugs are compounds which, when
administered to a mammal, are converted in whole or in part to a compound of
the invention. In most embodiments, the prodrugs are pharmacologically inert
chemical derivatives that can be converted in vivo to the active drug molecules
to exert a therapeutic effect. Any of the compounds described herein can be
administered as a prodrug to increase the activity, bioavailability, or stability of
the compound or to otherwise alter the properties of the compound. Typical
examples of prodrugs include compounds that have biologically labile protecting
groups on a functional moiety of the active compound. Prodrugs include, but
are not limited to, compounds that can be oxidized, reduced, aminated,
deaminated, hydroxylated, dehydroxylated, hydrolyzed, dehydrolyzed, alkylated,
dealkylated, acylated, deacylated, phosphorylated, and/or dephosphorylated to

produce the active compound.

[00156] In certain embodiments, the compounds of formula (I) may exhibit
improved properties compared to known anti-diabetes drugs. Such compounds
of formula (1) may be viewed as very potent versions of current sulfonylurea
anti-diabetes drugs. Known diabetes drugs do not target NLRP3 to any
therapeutically significant extent and so it would be necessary to use very high
doses to have any significant effect on the NLRP3 inflammasome. The
compounds of formula (I), show advantageously improved properties in a
significant decrease in IC50 versus the NLRP3 inflammasome and additionally
have the benefits, not realised by existing diabetes drugs, associated with
NLRP3 inhibition such as improved wound healing and other advantages
described herein.

[00157] In one embodiment, the compound of formula (l) displaying these
improved properties is selected from the group consisting of:
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[00158] In a further embodiment, one or more of the compounds of formula

() may be useful as photoswitchable compounds which may applied in a range

of uses including but not limited to insulin release.

[00159] In certain embodiments of the invention one or more compounds of

formula (1) may be appropriate for use as probes, such as photoaffinity probes,

or as reactive intermediates which can be modified either directly or by means

of a linking moiety to give biotinylated, fluorescent or photoaffinity probes. It will

be appreciated that the compounds of formula (I) may be modified or

derivatised by means well understood in the art to allow linkage to a molecule

such as biotin, or a fluorescent group or photoaffinity label.

[00160] A number of prodrug ligands are known. In general, alkylation,

acylation, or other lipophilic modification of one or more heteroatoms of the
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compound, such as a free amine or carboxylic acid residue, may reduce polarity
and allow for the compound’s passage into cells. Examples of substituent
groups that can replace one or more hydrogen atoms on a free amine and/or
carboxylic acid moiety include, but are not limited to, the following: aryl;
steroids; carbohydrates (including sugars); 1,2-diacylglycerol; alcohols; acyl
(including lower acyl); alkyl (including lower alkyl); sulfonate ester (including
alkyl or arylalky! sulfonyl, such as methanesulfonyl and benzyl, wherein the
phenyl group is optionally substituted with one or more substituents as provided
in the definition of an aryl given herein); optionally substituted arylsuifonyl; lipids
(including phospholipids); phosphatidylcholine; phosphocholine; amino acid
residues or derivatives; amino acid acyl residues or derivatives; peptides;
cholesterols; or other pharmaceutically acceptable leaving groups which, when
administered in vivo, provide the free amine. Any of these moieties can be used

in combination with the disclosed active agents to achieve a desired effect.

[00161] In some embodiments, compounds with one or more chiral centers
are provided. While racemic mixtures of compounds of the invention may be
active, selective, and bioavailable, isolated isomers may be of interest as well.

[00162] The compounds disclosed herein as active agents may contain chiral
centers, which may be either of the (R) or (S) configuration, or which may
comprise a mixture thereof. Accordingly, the present invention also includes
sterecisomers of the compounds described herein, where applicable, either
individually or admixed in any proportions. Sterecisomers may include, but are
not limited to, enantiomers, diastereomers, racemic mixtures, and combinations
thereof. Such stereocisomers can be prepared and separated using conventional
techniques, either by reacting enantiomeric starting materials, or by separating
isomers of compounds and prodrugs of the present invention. Isomers may
include geometric isomers. Examples of geometric isomers include, but are not
limited to, cis isomers or trans isomers across a double bond. Other isomers
are contemplated among the compounds of the presentinvention. The isomers
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may be used either in pure form or in admixture with other isomers of the
compounds described herein.

[00163] Various methods are known in the art for preparing optically active
forms and determining activity. Such methods include standard tests described
herein and other similar tests which are well known in the art. Examples of
methods that can be used to obtain optical isomers of the compounds
according to the present invention include the following:

i) physical separation of crystals whereby macroscopic crystals of the
individual enantiomers are manually separated. This technique may particularly
be used when crystals of the separate enantiomers exist (i.e., the material is a
conglomerate), and the crystals are visually distinct;

ii) simultaneous crystallization whereby the individual enantiomers are
separately crystallized from a solution of the racemate, possible only if the latter
is a conglomerate in the solid state;

iii) enzymatic resolutions whereby partial or complete separation of a
racemate is achieved by virtue of differing rates of reaction for the enantiomers
with an enzyme;

iv) enzymatic asymmetric synthesis, a synthetic technique whereby at
least one step of the synthesis uses an enzymatic reaction to obtain an
enantiomerically pure or enriched synthetic precursor of the desired
enantiomer;

v) chemical asymmetric synthesis whereby the desired enantiomer is
synthesized from an achiral precursor under conditions that produce asymmetry
(f.e., chirality) in the product, which may be achieved using chiral catalysts or
chiral auxiliaries;

vi) diastereomer separations whereby a racemic compound is reacted
with an enantiomerically pure reagent (the chiral auxiliary) that converts the
individual enantiomers to diastereomers. The resulting diastereomers are then
separated by chromatography or crystallization by virtue of their now more
distinct structural differences and the chiral auxiliary later removed to obtain the
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desired enantiomer;

vii) first- and second-order asymmetric transformations whereby
diastereomers from the racemate equilibrate to yield a preponderance in
solution of the diastereomer from the desired enantiomer or where preferential
crystallization of the diastereomer from the desired enantiomer perturbs the
equilibrium such that eventually in principle all the material is converted to the
crystalline diastereomer from the desired enantiomer. The desired enantiomer
is then released from the diastereomers;

viii) kinetic resolutions comprising partial or complete resolution of a
racemate (or of a further resolution of a partially resolved compound) by virtue
of unequal reaction rates of the enantiomers with a chiral, non-racemic reagent
or catalyst under kinetic conditions;

ix) enantiospecific synthesis from non-racemic precursors whereby the
desired enantiomer is obtained from non-chiral starting materials and where the
stereochemical integrity is not or is only minimally compromised over the course
of the synthesis;

x) chiral liquid chromatography whereby the enantiomers of a racemate
are separated in a liquid mobile phase by virtue of their differing interactions
with a stationary phase. The stationary phase can be made of chiral material or
the mobile phase can contain an additional chiral material to provoke the
differing interactions;

xi) chiral gas chromatography whereby the racemate is volatilized and
enantiomers are separated by virtue of their differing interactions in the
gaseous mobile phase with a column containing a fixed non-racemic chiral
adsorbent phase;

xii) extraction with chiral solvents whereby the enantiomers are
separated by virtue of preferential dissolution of one enantiomer into a
particular chiral solvent; and

xiii) transport across chiral membranes whereby a racemate is placed in
contact with a thin membrane barrier. The barrier typically separates two
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miscible fluids, one containing the racemate, and a driving force such as
concentration or pressure differential causes preferential transport across the
membrane barrier. Separation occurs as a result of the non-racemic chiral
nature of the membrane which allows only one enantiomer of the racemate to

pass through.

[00164] The compound optionally may be provided in a composition that is
enantiomerically enriched, such as a mixture of enantiomers in which one
enantiomer is present in excess, in particular, to the extent of 95% or more,
96% or more, 97% or more, 98% or more, or 99% or more, including 100%.

[00165] The terms (R), (S), (R,R), (8,S), (R,S) and (S,R) as used herein
mean that the composition contains a greater proportion of the named isomer
of the compound in relation to other isomers. In a preferred embodiment, these
terms indicate that the composition contains at least 90% by weight of the
named isomer and 10% by weight or less of the one or more other isomers; or
more preferably about 95% by weight of the named isomer and 5% or less of
the one or more other isomers. In some embodiments, the composition may
contain at least 99% by weight of the named isomer and 1% or less by weight
of the one or more otherisomers, or may contain 100% by weight of the named
isomer and 0% by weight of the one of more otherisomers. These percentages
are based on the total amount of the compound of the present invention
present in the composition.

[00166] The compounds of the present invention may be utilized per se orin
the form of a pharmaceutically acceptable ester, amide, salt, solvate, prodrug,
or isomer. For example, the compound may be provided as a pharmaceutically
acceptable salt. If used, a salt of the drug compound should be both
pharmacologically and pharmaceutically acceptable, but non-pharmaceutically
acceptable salts may conveniently be used to prepare the free active
compound or pharmaceutically acceptable salts thereof and are not excluded
from the scope of this invention. Such pharmacologically and pharmaceutically
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acceptable salts can be prepared by reaction of the drug with an organic or
inorganic acid, using standard methods detailed in the literature.

[00167] Examples of pharmaceutically acceptable salts of the compounds
useful according to the invention include acid addition salts. Salts of non-
pharmaceutically acceptable acids, however, may be useful, for example, in the
preparation and purification of the compounds. Suitable acid addition salts
according to the present invention include organic and inorganic acids.
Preferred salts include those formed from hydrochloric, hydrobromic, sulfuric,
phosphoric, citric, tartaric, lactic, pyruvic, acetic, succinic, fumaric, maleic,
oxaloacetic, methanesulfonic, ethanesulfonic, p-toluenesulfonic,
benzenesulfonic, and isethionic acids. Other useful acid addition salts include
those formed with propionic acid, glycolic acid, oxalic acid, malic acid, malonic
acid, benzoic acid, cinnamic acid, mandelic acid, salicylic acid, and the like.
Particular examples of pharmaceutically acceptable salts include, but are not
limited to, sulfates, pyrosulfates, bisulfates, sulfites, bisulfites, phosphates,
monohydrogenphosphates, dihydrogenphosphates, metaphosphates,
pyrophosphates, chlorides, bromides, iodides, acetates, propionates,
decanoates, caprylates, acrylates, formates, isobutyrates, caproates,
heptanoates, propiolates, oxalates, malonates, succinates, suberates,
sebacates, fumarates, maleates, butyne-1,4-dicates, hexyne-1,6-dioates,
benzoates, chlorobenzoates, methylbenzoates, dinitrobenzoates,
hydroxybenzoates, methoxybenzoates, phthalates, sulfonates,
xylenesulfonates, phenylacetates, phenylpropionates, phenylbutyrates, citrates,
lactates, y-hydroxybutyrates, glycolates, tartrates, methanesulfonates,
propanesulfonates, naphthalene-1-sulfonates, naphthalene-2-sulfonates, and
mandelates.

[00168] An acid addition salt may be reconverted to the free base by
treatment with a suitable base. Preparation of basic salts of acid moieties which
may be present on a compound or prodrug useful according to the present

invention may be prepared in a similar manner using a pharmaceutically
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acceptable base, such as sodium hydroxide, potassium hydroxide, ammonium
hydroxide, calcium hydroxide, triethylamine, or the like.

[00169] Esters of the active agent compounds according to the present
invention may be prepared through functionalization of hydroxyl and/or carboxyl
groups that may be present within the molecular structure of the compound.
Amides and prodrugs may also be prepared using techniques known to those
skilled in the art. For example, amides may be prepared from esters, using
suitable amine reactants, or they may be prepared from an anhydride or an acid
chloride by reaction with ammonia or a lower alkyl amine. Moreover, esters and
amides of compounds of the invention can be made by reaction with a
carbonylating agent (e.g., ethyl formate, acetic anhydride, methoxyacetyl
chloride, benzoyl chloride, methyl isocyanate, ethyl chloroformate,
methanesulfonyl chloride) and a suitable base (e.g., 4-dimethylaminopyridine,
pyridine, triethylamine, potassium carbonate) in a suitable organic solvent (e.g.,
tetrahydrofuran, acetone, methanol, pyridine, N,N-dimethylformamide) at a
temperature of 0 2C to 60 2C. Prodrugs are typically prepared by covalent
attachment of a moiety, which results in a compound that is therapeutically
inactive until modified by an individual’'s metabolic system. Examples of
pharmaceutically acceptable solvates include, but are not limited to,
compounds according to the invention in combination with water, isopropanol,
ethanol, methanol, DMSO, ethyl acetate, acetic acid, or ethanolamine.

[00170] In the case of solid compositions, it is understood that the
compounds used in the methods of the invention may exist in different forms.
For example, the compounds may exist in stable and metastable crystalline
forms and isotropic and amorphous forms, all of which are intended to be within
the scope of the present invention.

[00171] If a compound useful as an active agent according to the invention is
a base, the desired salt may be prepared by any suitable method known to the

art, including treatment of the free base with an inorganic acid, such as
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hydrochloric acid, hydrobromic acid, sulfuric acid, nitric acid, phosphoric acid
and the like, or with an organic acid, such as acetic acid, maleic acid, succinic
acid, mandelic acid, fumaric acid, malonic acid, pyruvic acid, oxalic acid,
glycolic acid, salicylic acid, pyranosidyl acids such as glucuronic acid and
galacturonic acid, alpha-hydroxy acids such as citric acid and tartaric acid,
amino acids such as aspartic acid and glutamic acid, aromatic acids such as
benzoic acid and cinnamic acid, sulfonic acids such a p-toluenesulfonic acid or
ethanesulfonic acid, or the like.

[00172] If a compound described herein as an active agent is an acid, the
desired salt may be prepared by any suitable method known to the art,
including treatment of the free acid with an inorganic or organic base, such as
an amine (primary, secondary or tertiary), an alkali metal or alkaline earth metal
hydroxide or the like. Illustrative examples of suitable salts include organic salts
derived from amino acids such as glycine and arginine, ammonia, primary,
secondary and tertiary amines, and cyclic amines such as piperidine,
morpholine and piperazine, and inorganic salts derived from sodium, calcium,

potassium, magnesium, manganese, iron, copper, zinc, aluminium and lithium.

[00173] According to a second aspect of the invention there is provided a
pharmaceutical composition comprising a compound of the first aspect
disclosed herein, or a pharmaceutically acceptable salt, solvate or prodrug
thereof, and a pharmaceutically acceptable carrier, diluent and/or excipient.

[00174] Suitably, the pharmaceutically acceptable carrier, diluent and/or
excipient may be or include one or more of diluents, solvents, pH buffers,
binders, fillers, emulsifiers, disintegrants, polymers, lubricants, oils, fais, waxes,
coatings, viscosity-modifying agents, glidants and the like.

[00175] The salt forms of the compounds of the invention are especially
useful due to their improved solubility.

[00176] In one embodiment, the pharmaceutical composition includes a
cyclodextrin.

[00177] The cyclodextrin may be selected from alpha, beta or gamma
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cyclodextrins.

[00178] In one embodiment, the cyclodextrin is selected from a methyl
cyclodextrin, a hydroxypropyl cyclodextrin and a sulfobutylether cyclodextrin.
[00179] It has been found that cyclodextrins provide significant advantagesin
formulation and delivery of the compounds of the invention.

[00180] Cyclodextrin formulations such as for example, one or more
compounds of the invention with hydroxypropyl beta cyclodextrin or methyl beta
cyclodextrin, may have uses in cholesterol sequestration/cholesterol lowering or
via NLRP3 inhibition for Non-alcoholic steatohepatitis (NASH) and also in
Alzheimer’s Disease (AD).

[00181] Diluents may include one or more of microcrystalline cellulose,
lactose, mannitol, calcium phosphate, calicium sulfate, kaolin, dry starch,
powdered sugar, and the like. Binders may include one or more of povidone,
starch, stearic acid, gums, hydroxypropylmethyl cellulose and the like.
Disintegrants may include one or more of starch, crescarmellose sodium,
crospovidone, sodium starch glycolate and the like. Solvents may include one
or more of ethanol, methanol, isopropanol, chloroform, acetone, methylethyl
ketone, methylene chloride, water and the like. Lubricants may include one or
more of magnesium stearale, zinc stearate, calcium stearate, stearic acid,
sodium stearyl fumarate, hydrogenated vegetable oil, glyceryl behenate and the
like. A glidant may be one or more of colloidal silicon dioxide, talc or corn starch
and the like. Buffers may include phosphate buffers, borate buffers and
carbonaie buffers, although without limitation thereto. Fillers may include one or
more gels inclusive of gelatin, starch and synthetic polymer gels, although
without limitation thereto. Coatings may comprise one or more of film formers,
solvents, plasticizers and the like. Suitable film formers may be one or more of
hydroxypropyl methyl cellulose, methyl hydroxyethyl cellulose, ethyl cellulose,
hydroxypropyl cellulose, povidone, sodium carboxymethyl cellulose,
polyethylene glycol, acrylates and the like. Suitable solvents may be one or

more of walter, ethanol, methanol, isopropanol, chloroform, acetone,
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methylethyl ketone, methylene chloride and the like. Plasticizers may be one or
more of propylene glycol, castor oil, glycerin, polyethylene glycol, polysorbates,
and the like.

[00182] Reference is made to the Handbook of Excipients 6" Edition, Eds.
Rowe, Sheskey & Quinn (Pharmaceutical Press), which provides non-limiting
examples of excipients which may be useful according to the invention.
[00183] It will be appreciated that the choice of pharmaceutically acceptable
carriers, diluents and/or excipients will, at least in part, be dependent upon the
mode of administration of the formulation. By way of example only, the
composition may be in the form of a tablet, capsule, caplet, powder, an
inhalable liquid (e.g. solution, suspension), an injectable liquid, a suppository, a
slow release formulation, an osmotic pump formulation or any other form thatis

effective and safe for administration.

[00184] Suitably, the pharmaceutical composition is for the treatment or

prevention of a disease, disorder or condition in a mammal.

[00185] A third aspect of the invention resides in a method of treatment or
prevention of a disease, disorder or condition including the step of
administering an effective amount of a compound of the first aspect, or a
pharmaceutically effective salt, solvate or prodrug thereof, or the
pharmaceutical composition of the second aspect, to thereby treat or prevent
the disease, disorder or condition.

[00186] A fourth aspect of the invention provides for a compound of the first
aspect, or a pharmaceutically effective salt, solvate or prodrug thereof, or the
pharmaceutical composition of the second aspect, for use in the treatment or
prevention of a disease, disorder or condition.

[00187] A fifth aspect of the invention provides for use of a compound of the
first aspect, or a pharmaceutically effective salt, solvate or prodrug thereof, in
the manufacture of a medicament for the treatment or prevention of a disease,

disorder or condition.

HIKMA PHARMACEUTICALS USA INC. IPR2024-01418 Ex. 1002, p. 416 of 962



WO 2017/140778 PCT/EP2017/053498

84

[00188] As generally used herein, the terms “administering” or
“‘administration”, and the like, describe the introduction of the compound or
composition to a mammal such as by a particular route or vehicle. Routes of
administration may include topical, parenteral and enteral which include oral,
buccal, sub-lingual, nasal, anal, gastrointestinal, subcutaneous, intramuscular

and intradermal routes of administration, although without limitation thereto.

[00189] By “treat”, “treatment” or “treating” is meant administration of the
compound or composition to a subject to at least ameliorate, reduce or
suppress existing signs or symptoms of the disease, disorder or condition
experienced by the subject.

[00190] By “prevent”, “preventing” or “preventative” is meant prophylactically
administering the formulation to a subject such as a mammal who does not
exhibit signs or symptoms of a disease, disorder or condition, but who is
expected or anticipated to likely exhibit such signs or symptoms in the absence
of prevention. Preventative treatment may at least lessen or partly ameliorate

expected symptoms or signs.

[00191] As used herein, “effective amount” refers to the administration of an
amount of the relevant active agent sufficient to prevent the occurrence of
symptoms of the condition being treated, or to bring about a halt in the
worsening of symptoms or to treat and alleviate or at least reduce the severity
of the symptoms. The effective amount will vary in a manner which would be
understood by a person of skill in the art with patient age, sex, weight, etc. An
appropriate dosage or dosage regime can be ascertained through routine trial.

[00192] As used herein, the terms "subject” or "individual" or "patient" may
refer to any mammalian subject. Mammals may include, but are not restricted
to, primates, livestock animals (e.g. sheep, cows, horses, donkeys, pigs),
laboratory test animals (e.g. rabbits, mice, rats, guinea pigs, hamsters),
companion animals (e.g. cats, dogs) and captive wild animals (e.g. foxes, deer,
dingoes). A preferred subject is a human in need of treatment for a disease,
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disorder or condition as described herein. However, it will be understood that
the aforementioned terms do not imply that symptoms are necessarily present.

[00193] In one particular embodiment, the disease, disorder or condition is

one which is responsive to inhibition of activation of the NLRP3 inflammasome.

[001894] According to this embodiment, the compound of the first aspect, or
pharmaceutically effective salt, solvate or prodrug thereof is a specific inhibitor
of NLRPS3.

[00195] In a further embodiment, the disease, disorder or condition is
responsive to modulation of one or more of IL-183, IL-17, 1L-18, IL-1q, [L-37,
IL-33 and Th17 cells.

[00196] In one embodiment, the modulation is inhibition of one or more of
IL-1B, IL-17, IL-18, IL-1q, IL-37, and IL-33.

[00130] In one embodiment, the modulation of Th17 cells, is by inhibition
of production and/or secretion of IL-17.

[00197] In general embodiments, the disease, disorder or condition is a
disease, disorder or condition of the immune system, the cardiovascular
system, the endocrine system, the gastrointestinal tract, the renal system, the
respiratory system, the central nervous system, is a cancer or other malignancy

and/or is caused by or associated with a pathogen.

[00188] It will be appreciated that these general embodiments defined
according to broad categories of diseases, disorders and conditions are not
mutually exclusive. In this regard any particular disease, disorder or condition
may be categorized according to more than one of the above general
embodiments. A non-limiting example is Type | diabetes which is an

autoimmune disease and a disease of the endocrine system.

[00199] In one embodiment, the disease, disorder or condition is of the

immune system. In particular embodiments, the disease, disorder or condition
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is an inflammatory disease, disorder or condition or an autoimmune disease,

disorder or condition.
[00200] In one embodiment, the disease, disorder or condition is of the skin.

[00201] In one embodiment, the disease, disorder or condition is of the
cardiovascular system.

[00202] In one embodiment, the disease, disorder or condition is a cancer,
tumour or other malignancy. As used herein, cancers tumours and
malignancies, refer to diseases disorders or conditions, or to cells or tissues
associated with the diseases, disorders or conditions, characterized by aberrant
or abnormal cell proliferation, differentiation and/or migration often
accompanied by an aberrant or abnormal molecular phenotype that includes
one or more genetic mutations or other genetic changes associated with
oncogenesis, expression of tumour markers, loss of tumour suppressor
expression or activity and/or aberrant or abnormal cell surface marker
expression. In general embodiments, cancers, tumours and malignancies may
include sarcomas, lymphomas, leukemias, solid tumours, blastomas, gliomas,
carcinomas, melanomas and metastatic cancers, although without limitation
thereto. A more comprehensive listing of cancers tumours and malignancies
may be found at the National Cancer |Institute’'s website

http://www.cancer.gov/cancertopics/types/alphalist.

[00203] Inone embodiment, the disease, disorder or condition is of the renal

system.

[00204] In one embodiment, the disease, disorder or condition is of the
gastro-intestinal tract.

[00205] In one embodiment, the disease, disorder or condition is of the

respiratory system.

[00206] In afurther embodiment, the disease, disorder or condition is of the

endocrine system.
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[00207] In one embodiment, the disease, disorder or condition is of the
central nervous system (CNS).

[00208] In one embodiment, the disease, disorder or condition is caused by,
or is associated with, a pathogen. The pathogen may be a virus, a bacterium, a
protist, a worm or a fungus or any other organism capable of infecting a

mammal, although without limitation thereto.

[00209] Non-limiting examples of viruses include influenza virus,
cytomegalovirus, Epstein Barr Virus, human immunodeficiency virus (HIV),
alphavirus such as Chikungunya and Ross River virus, flaviviruses such as

Dengue virus, Zika virus and papillomavirus, although without limitation thereto.

[00210] Non-limiting examples of pathogenic bacteria include
Staphylococcus aureus, Helicobacter pylori, Bacillus anthracis, Bordatella
pertussis, Corynebacterium diptheriae, Clostridium tetani, Clostridium
botulinum, Streptococcus pneumoniae, Streptococcus pyogenes, Listeria
monocytogenes, Hemophilus influenzae, Pasteurella multicida, Shigelia
dysenteriae, Mycobacterium tuberculosis, Mycobacterium leprae, Mycoplasma
pneumoniae, Mycoplasma hominis, Neisseria meningitidis, Neisseria
gonorrhoeae, Rickelisia rickellsii, Legionella pneumophila, Klebsiella
pneumoniae, Pseudomonas aeruginosa, Propionibacterium acnes, Treponema
pallidum, Chlamydia trachomatis, Vibrio cholerae, Salmonelila typhimurium,
Salmonella typhi, Borrelia burgdorferi and Yersinia pestis, although without

limitation thereto.

[00211] Non-limiting examples of protists include Plasmodium, Babesia,
Giardia, Entamoeba, Leishmania and Trypanosomes, although without
limitation thereto.

[00212] Non-limiting examples of worms include helminths inclusive of
schistisimes, roundworms, tapeworms and flukes, although without limitation
thereto.
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[00213] Non-limiting examples of fungi include Candida and Aspergillus
species, although without limitation thereto.

[00214] Further relevant diseases, disorders or conditions may be selected
from the group consisting of those recited in the journal article Menu et al.,
Clinical and Experimental Immunology, 166, 1-15, 2011, found at:
http://onlinelibrary.wiley.com/store/10.1111/j.1365-
2249.2011.04440.x/asset/{.1365-
2249.2011.04440.x.pdf?v=1&t=i60c1phf&s=d26f50a2622926cc6b4bc855bd911
ae9dc9750cf.

[00215] In particular embodiments, the disease, disorder or condition is
selected from the group consisting of constitutive inflammation including the
cryopyrin-associated periodic syndromes (CAPS): Muckie-Wells syndrome
(MWS), familial cold autoinflammatory syndrome (FCAS) and neonatal-onset
multisystem inflammatory disease (NOMID); including autoinflammatory
diseases: familial Mediterranean fever (FMF), TNF receptor associated periodic
syndrome (TRAPS), mevalonate kinase deficiency (MKD),
hyperimmunoglobulinemia D and periodic fever syndrome (HIDS), deficiency of
interleukin 1 receptor (DIRA) antagonist, Majeed syndrome, pyogenic arthritis,
pyoderma gangrenosum and acne syndrome (PAPA), haploinsufficiency of A20
(HAZ20), pediatric granulomatous arthritis (PGA), PLCG2-associated antibody
deficiency and immune dysregulation (PLAID), PLCG2-associated
autoinflammation, antibody deficiency and immune dysregulation (APLAID)
and sideroblastic anemia with B-cell immunodeficiency, periodic fevers, and
developmental delay (SIFD); autoimmune diseases including multiple sclerosis
(MS), type-1 diabetes, psoriasis, rheumatoid arthritis, Behcet's disease,
Sjogren’s syndrome and Schnitzler syndrome; macrophage activation
syndrome; Blau syndrome; respiratory diseases including chronic obstructive
pulmonary disorder (COPD), asthma such as allergic asthma and steroid-
resistant asthma, asbestosis, silicosis and cystic fibrosis; dermatitis including

contact dermatitis; central nervous system diseases including Parkinson’s
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disease, Alzheimer’s disease, motor neuron disease, Huntington’s disease,
cerebral malaria and brain injury from pneumococcal meningitis; metabolic
diseases including Type 2 diabetes, atherosclerosis, obesity, gout, pseudo-
gout; ocular diseases including those of the ocular epithelium, age-related
macular degeneration (AMD), uveitis, corneal infection and dry eye; kidney
disease including chronic kidney disease, oxalate nephropathy,
nephrocalcinosis and diabetic nephropathy; liver disease including non-
alcoholic steatohepatitis (NASH) and alcoholic liver disease; inflammatory
reactions in skin including contact hypersensitivity and sunburn; inflammatory
reactions in the joints including osteoarthritis, systemic juvenile idiopathic
arthritis, adult-onset Still's disease, relapsing polychondritis; viral infections
including alpha virus (Chikungunya, Ross River) and flavivirus (Dengue, Zika),
flu, HIV; hidradenitis suppurativa (HS) and other cyst-causing skin diseases;
cancers including lung cancer metastasis, pancreatic cancers, gastric cancers,
myelodisplastic syndrome, leukemia; polymyositis; stroke including ischemic
stroke; myocardial infarction including recurrent myocardial infarction;
congestive heart failure; embolism; cardiovascular disease; Graft versus Host
Disease; hypertension; colitis; helminth infection; bacterial infection; abdominal
aortic aneurism; wound healing; depression, psychological stress; ischaemia
reperfusion injury and any disease where an individual has been determined o

carry a germline or somatic non-silent mutation in NLRPS3.

[00216] In one embodiment, the disease, disorder or condition is an
autoinflammatory disease such as cryopyrin-associated periodic syndromes
(CAPS), Muckle-Wells syndrome (MWS), familial cold autoinflammatory
syndrome (FCAS), familial Mediterranean fever (FMF), Neonatal onset
multisystem inflammatory disease (NOMID), Tumor Necrosis Factor (TNF)
Receptor-Associated Periodic Syndrome (TRAPS), hyperimmunoglobulinemia
D and periodic fever syndrome (HIDS), deficiency of interleukin 1 receptor
antagonist (DIRA), Majeed syndrome, or pyogenic arthritis, pyoderma
gangrenosum and acne syndrome (PAPA).
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[00217] In another embodiment, the disease, disorder or condition is
Parkinson’s disease or Huntington’s disease.

[00218] [n another embodiment, the disease, disorder or condition is gout or

juvenile idiopathic arthritis.

[00219] In another embodiment, the disease, disorder or condition is non-

alcoholic steatohepatitis (NASH).

[00220] In another embodiment, the disease, disorder or condition is oxalate

nephropathy or nephrocalcinosis.
[00221] Inanother embodiment, the disease, disorder or condition is uveitis.

[00222] In another embodiment, the disease, disorder or condition is
hidradenitis suppurativa (HS).

[00223] In another embodiment, the disease, disorder or condition is
myelodisplastic syndrome, macrophage activation syndrome, Schnitzler
syndrome, adult-onset Still’s disease, or Behget's Disease.

[00224] In one non-limiting example of those described, the disease, disorder
or condition being treated is NASH. NLRP3 inflammasome activation is central
to inflammatory recruitmentin NASH, and inhibition of NLRP3 may both prevent
and reverse liver fibrosis. Compounds of the present invention, by interrupting
the function of NLRP3 inflammasomes in liver tissue, can cause histological
reductions in liver inflammation, decreased recruitment of macrophages and
neutrophils, and suppression of NF-kB activation. Inhibition of the NLRP3 can
reduce hepatic expression of pro-IL-13 and normalized hepatic and circulating
IL-1B, IL-6 and MCP-1 levels thereby assisting in tfreatment of the disease.

[00225] In a further non-limiting example of those described, the disease,
disorder or condition being treated is severe steroid resistant (SSR) asthma.
Respiratory infections induce an NLRP3 inflammasome/caspase-1/IL-13
signaling axis in the lungs that promotes SSR asthma. The NLRP3
inflammasome recruits, and activates, pro-caspase-1 to induce IL-183
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responses. NLRP3 inflammasome-induced IL-1p3 responses are therefore
important in the control of infections, however, excessive activation results in
aberrant inflammation and has been associated with the pathogenesis of SSR
asthma and COPD. The administration of compounds of the first aspect that
target specific disease processes, are more therapeutically attractive than non-
specifically inhibiting inflammatory responses with steroids or IL-13. Targeting
the NLRP3 inflammasome/caspase-1/IL-1 signaling axis with the compounds
of the first aspect may therefore be useful in the treatment of SSR asthma and
other steroid-resistant inflammatory conditions.

[00226] In one further non-limiting example of those described, the disease,
disorder or condition being treated is Parkinson’s disease. Parkinson’s is the
most common neurodegenerative movement disorder and is characterized by a
selective loss of dopaminergic neurons, accompanied by the accumulation of
mis-folded a-synuclein (Syn) into Lewy bodies that are pathological halimarks of
the disease. Chronic microglial neuroinflammation is evident early in the

disease, and has been proposed to drive pathology.

[00227] A central role for microglial NLRP3 is postulated in Parkinson’s
progression. The NLRP3 inflammasome is activated by fibrillar Syn via a Syk
kinase dependent mechanism, and also occurs in the absence of Syn
pathology at the early stages of dopaminergic degeneration, and drives
neuronal loss. The compounds of the first aspect may block NLRP3
inflammasome activation by fibrillar Syn or mitochondrial dysfunction and
thereby confer effective neuroprotection of the nigrostriatal dopaminergic

system and assist with treatment of Parkinson’s.

[00228] In a sixth aspect of the invention there is provided a method of
diagnosing a disease, disorder or condition in a mammal including the step of
administering a labelled compound of the first aspect, or a pharmaceutically
effective salt, solvate or prodrug thereof, to the mammal or to a biological
sample obtained from the mammal to facilitate diagnosis of the disease,

disorder or condition in the mammal.
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[00229] Inflammasome activation, in particular that of the NLRP3
inflammasome, is known to drive initiation, progression and chronic
development of a vast number of inflammatory diseases. The sulfonylureas and
related compounds of the first aspect are potent and specific direct inhibitors of
NLRP3. Accordingly, a chemical probe specific for NLRP3, which is present in
immune cells during inflammation has potential utility in diagnosing
inflammatory and other related diseases. An NRLP3 activation probe
comprising a compound of the first aspect could act as an effective surrogate
biomarker of inflammatory disease for ex vivo (blood) or in vivo (MRI, PET etc.)
diagnostics. A compound of the first aspect (or a pharmaceutically effective salt,
solvate or prodrug thereof) could also be used in other ex-vivo and/or in in-vitro

diagnostic methods.

[00230] The use of the compounds of formula (1) in diagnosing inflammatory
and other related diseases may be achieved by near infrared fluorescent
imaging and ex vivo characterisation of immune cells by degree of inhibition of
IL-1beta, pro-caspase 1 cleavage and IL-18 levels. In particular, peripheral
blood monocytes (PMBCs), macrophages, dendritic cells, CD4* T cells, Th17
cells, Th1 cells and Th2 cells are relevant. In vivo diagnostics may use
magnetic resonance imaging (MRI), employing *H (deuterium), '*C, "°F and/or
>N labelled variants of compounds of the present invention given to a patient
IV, IM, SC, PO, topical, IT, etc.

[00231] In vivo diagnostics using positron emission tomography (PET) are
also appropriate. PET is a molecular imaging technique that requires specific
probes radiolabelled with short-lived positron emitting radionuclides. Typical
isotopes include ''C, "°N, 0, '°F, ®*Cu, ®*Cu, '**1, "°Br, ®*Rb and *®Ga, with '°F
being the most clinically utilized. In particular it is possible to produce in a
simple manner a stable ®*Cu or ®**Cu salt of one or more of the compounds of
formula (I) by simple ion exchange with a sodium (or other monovalent cation)
salt of said compounds. This enables rapid preparation of a diagnostic probe
for radioimaging, PET and the like whereby the intensity, location and temporal
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accretion of the diagnostic probe is able to identify the degree and/or the
location of immune cells with activated NLRP3 as a surrogate biomarker of the
patients inflammatory state, and site of inflammation within the body. They will
also be useful for application to biological samples removed from the body i.e.

in vitro diagnosis.

[00232] FIG 1 evidences complex formation between the sodium form of
MCC950 (CRID3), a sulfonylurea, and copper chloride by using isothermal
titration calorimetry (ITC). The results show that copper (Il) ions form a strong
complex with MCC950, comparable to the complex with EDTAx2Na and much
stronger than with EDTA free acid. Formation of MCC950:Cu(ll) complex was
endothermic with enthalpy being positive which suggests that the process was
entropy driven with the presence of strong hydrophobic interactions. Thisis a
strong indication that compounds of formula (1), bearing the same core
functional sulfonyl and urea moieties, will achieve the same degree of

complexation thereby proving for their use in diagnostics, as described above.

[00233] A seventh aspect of the invention resides in a method of modulating
the activity of a biological target comprising the step of exposing the biological
target to a compound of the first aspect, or a pharmaceutically effective salt,
solvate or prodrug thereof. The method may be an ex-vivo or an in-vitro

method.

[00234] The biological target may be selected from the group consisting of
NLRP3 inflammasome, IL-18, IL-17, IL-18, IL-1q, IL-37, IL-33 and Th17 cells.

Preferably the target is NLRP3 inflammasome.

[00235] The modulation may be as described previously for the third to fifth
aspects.

[00236] As generally used herein, a biological sample may include cells,
tissues, fluids, molecules or other biological materials obtained, or obtainable,
from a mammal. Non-limiting examples include urine, blood and fractions

thereof such as serum, plasma, lymphocytes and erythrocytes, cerebrospinal
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fluid, PAP smears, nasal and ocular secretions, amniotic fluid, faeces, semen,
tissue and/or organ biopsies and nucleic acid (e.g. DNA, RNA) or protein
samples, although without limitation thereto.

[00237] The following experimental section describes in more detail the
characterisation of certain of the compounds of the invention and their efficacy.
The intention is to illustrate certain specific embodiments of the compounds of

the invention and their efficacy without limiting the invention in any way.

EXPERIMENTAL

General Methods

O
R2-NH, \AA RL—%‘NHZ o -
(@] O >—N/
R2-NCO R‘!_g_NH H

/ NaH, THF i
R2-CO,H B C o

Method A:

A1: To a solution of R® amine intermediate (1 eq.) with or without base such as,
but not exclusively, triethylamine (1.2 eq.) in an anhydrous aprotic solvent such
as, but not exclusively, tetrahydrofuran or dichloromethane was added
triphosgene (0.4 to 1.1 eq.). The reaction was stirred at ambient temperature or,

where necessary, heated at reflux until completion, typically from 2 to 18 h.

A2: To di-t-butyldicarbonate (1.2-1.4 eq.) in anhydrous acetonitrile or THF was
added DMAP (15-100 mol%), after 5 minutes, a solution of R® amine
intermediate (1.0 eq.) in acetonitrile was added. The reaction mixture was
stirred for 30-60 min at room temperature.

Method B:

B1: The R® carboxylic acid intermediate (1 eq.) was dissolved in an aprotic
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solvent such as toluene with or without 2 drops of DMF and a chlorinating agent
such as thionyl chloride (2 eq.) added. The reaction mixture was heated at
reflux until completion, then concentrated in vacuo to give the corresponding R?

acid chloride intermediate.

Alternative methods or forming the acid chloride are also equally useful here for
example the above procedure can be carried out without toluene and DMF

thereby using thionyl chloride as both solvent and chlorinating agent.

The R? acid chloride intermediate was dissolved in acetone and added drop-
wise to a solution of sodium azide (1.5 eq) in a water:acetone (50:50) solution
at 0 °C. Iced water was added to precipitate the resulting R® acylazide
intermediate which was dissolved in toluene and dried (MgSO4) prior to adding
the solution in a drop-wise fashion to anhydrous toluene at reflux while
maintaining a constant flow of inert gas. The reaction was heated until
completion, typically 2 h, to give the R? isocyanate.

B2: The R? acid chloride (formed as indicated in method B1) in dry CH.Cl, was
added NaNs (2.0 eq.) at 0 °C. The reaction mixture was stirred at room
temperature for 1 h and extracted into EtOAc. The organic layer was washed
with H-O (15 mL), dried (MgSO4), and carefully evaporated to give acyl azide.
The acyl azide was dissolved in dry toluene and heated to 100 °C for 2 h. The

solvent was removed to give crude R? isocyanate.
Method C:

C1: R' sulfonamide intermediate (1 eq.) was dissolved in anhydrous THF and
treated with NaH (1 eq.) under reduced pressure. The mixture was heated to
reflux for 2 h then cooled to room temperature and R? isocyanate intermediate
in THF added under nitrogen atmosphere. The reaction mixture was stirred at

reflux until completion.

C2: R' sulfonamide intermediate (1 eq.) was dissolved in anhydrous THF or
anhydrous methanol and treated with NaH (1 eq.) under reduced pressure.
Once effervescence ceased the R® isocyanate intermediate was added and the
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reaction mixture was stirred at ambient temperature overnight.

C3: To R’ sulfonamide intermediate (1 eq) in anhydrous THF (5 mL/mmol) was
added NaH (1 eq) at 0 'C and stirred for 30 min to 2 h, or until completion, at
ambient temperature under nitrogen atmosphere. Again cooled to 0 °C, R?
isocyanate (1.0 eq) in THF was added and stirred at ambient temperature until
completion, typically 2 to 16 h.

C4: To crude R®isocyanate (1.0 eq) in anhydrous THF or DCM (5-11 mL/mmol)
was added R’ sulfonamide (1.0 eq) followed by base such as triethylamine,
DIPEA, or DBU (1-2 eq) and the reaction mixture stirred at ambient temperature
overnight.

C5: To R’ sulfonamide intermediate (1 eq) in anhydrous MeOH (5 mL/mmol)
was added NaOMe (1 eq) [alternatively: a 1.0 mM solution of freshly prepared
sodium methoxide (1 eq) was added to a 1.0 mM solution of R' sulfonamide (1
eq) in anhydrous methanol]. The solvent was then removed in vacuo. The salt
was suspended in anhydrous aprotic solvent such as acetonitrile or THF, the R®
isocyanate (1.0 eq) in anhydrous aprotic solvent such as acetonitrile or THF
was added and the mixture stirred at ambient temperature overnight. The

solution was then heated at reflux until completion, typically S0 min.

C6: R' sulfonamide (1.0 eq.) was dissolved in anhydrous THF under a nitrogen
atmosphere. Solid sodium methoxide (1.0 eq mmol) was added in one portion.
This mixture was stirred at ambient temperature for 3 h. A solution of the R®
isocyanate (1.17 eq) in THF was added drop wise. The reaction mixture was

stirred at room temperature overnight.

il 1]
R—%—CI———E——> R=S—NH,

R—NH,
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Method D:

A solution of amine (1.0 eq) in acetonitrile (7-12 mL/mmol) at 0 °C was treated
with ¢.HCI (1.25-2.25 mL/mmol) in H>O (0.5-1.2 mL/mmol) followed by aqueous
solution of NaNO; (1.2 eq) dissolved in H2O (0.3-0.5 mL/mmol of NaNO;). The
resulting solution was stirred at 0 °C for 45 min. AcOH (0.5-1.2 mL/mmol),
CuCl».2H20 (0.5 eq) and CuCl (0.05 eq) were sequentially added to the above
mixture and purged with SO, gas for 20 min at 0 °C. The resulting reaction
mixture was stirred at 0°C- 10°C until completion.

Method E:

E1: A solution of sulfonyl chloride (1 eq) in THF (10-20 mL/mmol) was cooled to
-78 °C and ammonia gas was bubbled through the solution for 15 min, stirring
was continued for a further 30 min then allowed to warm to ambient

temperature and stirred for 2h or until completion.

E2: A solution of sulfonyl chloride (1 eq) in acetone (20 mL/mmol) was treated
with a solution of NH/HCO; (4 eq) dissolved in water (1.5 mL/mmol of

NH4HCO;3) at ambient temperature and stirred for 4 h or until completion.

Method F
R'\
R—= + R—N;, — & . l\ll/\>—R"
N:N

General Procedure for the synthesis of triazoles

Alkyne (1 eq) and azide (1.2 eq), 5 mol% CuSQOy4, 10 mol% NaAsc solution in
DMSO (500 uL) were stirred at room temperature until completion, typically 12
h.
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Synthesis of R' sulfonamide intermediates:

Morpholine-4-sulfonamide

[] O O

o= s o) o=$=o
¢ NH,
Morpholine (1.98 mL, 22.9 mmol) was added slowly to a mixture of sulfuryl
chloride (5.5 mL, 68.8 mmol) in acetonitrile (15 mL) at ambient temperature.
The resulting reaction mixture was heated to reflux for 24 h. The solvent was
removed in vacuo and the residue azeotroped twice with toluene to give
morpholine-4-sulfonyl chloride as a light yellow oil (2.8 g, 67%). The crude
product was used directly in the next step without further purification. 'H NMR
(400 MHz, DMSO-dg): 8 3.79 (t, J= 4.0 Hz, 4H), 3.28 (t, J= 4.0 Hz, 4H).

Morpholine-4-sulfonyl chloride (0.5 g, 4.3 mmol) in acetone (0.5 mL) was added
to ag NHs (1.5 mL, NH,OH in H,0, 28% NH; basis) at 0 °C and stirred at same
temperature for 2 h. The solvent was removed in vacuo and the residue
azeotroped twice with toluene. The residue was purified by column
chromatography on silica gel using 2% MeOH-DCM eluent to give morpholine-
4-sulfonamide as white solid (270 mg, 60%). 'H NMR (400 MHz, DMSO-dg): &
6.82 (bs, 2H), 3.65 (t, J = 4.0 Hz, 4H), 2.92 (t, J= 4.0 Hz, 4H).

4-methylpiperazine-1-sulfonamide

I

1-Methylpiperazine (2.0 g, 19.9 mmol) was added slowly to a mixture of sulfuryl
chloride (4.83 mL, 59.9 mmol) in acetonitrile (15 mL) at room temperature, the
resulting reaction mixture was heated to reflux for 24 h. The solvent was
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removed in vacuo and the residue azeotroped twice with toluene to give 4-
methylpiperazine-1-sulfonyl chloride hydrochloride salt as a brown solid (2.1 g,
crude). The crude product was used directly in the next step without purification.
'"H NMR (400 MHz, DMSO-dk): & = 3.95 (bs, 2H), 3.60 (bs, 4H), 3.39-3.34 (m,
2H), 2.81 (3H, s).

To a solution of 4-methylpiperazine-1-sulfonyl chloride hydrochloride in acetone
(5.0 mL) was added ag NH3 (5.0 mL, NH,OH in H>O, 28% NHj basis) at 0 °C,
the resulting reaction mixture was stirred at room temperature for about 2 h.
The solvent was removed in vacuo and the residue azeotroped twice with
toluene. The residue was purified by reverse phase column chromatography
using acetonitrile/water as mobile phase to afford 4-methylpiperazine-1-
sulfonamide as an off white solid (125 mg, 21%). '"H NMR (400 MHz, DMSO-
Os): 8=6.71 (bs, 2H), 2.91 (t, J= 4.0 Hz, 4H), 2.34 (t, J= 4.0 Hz, 4H), 2.15 (s,
3H).

1-isopropyl-1 H-pyrazole-3-sulfonamide

NH; S{eXe] SO,NH,

4 ﬂ 73R 7
N o .
N _N

N

P B P

1-lsopropyl-1 H-pyrazol-3-amine was reacted to 1-isopropyl-1H-pyrazole-3-
sulfonyl chloride, a brown liquid, using general method D (0.5 g, 43 %). 'H NMR
(400 MHz, CDCl3): 8 =7.55 (s, 1H), 6.88 (s, 1H), 4.66-4.63 (m, 1H), 3.6 (br.s.,
2H), 1.59 (d, J= 6.8 Hz, 6H). LCMS (m/z2): 209.0 (M+1)". The sulfonyl chloride
was converted using general method E1 to give the titled compound as yellow
solid (0.45 g, 82%). 'H NMR (300 MHz, DMSO-de): 5 =7.9 (d, J=2.4 Hz, 1H),
7.36 (s, 2H), 6.55 (d, J = 2.1 Hz, 1H), 4.57-4.53 (m, 1H), 1.42 (d, J = 6.9 Hz,
6H). LCMS (m/2): 190.0 (M+1)".
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Other R' sulphonamide intermediates are commercially available and/or may
be prepared by routine synthetic methods. WO 2016/131098 for example (see
pages 90-130) discloses the synthesis of the following R' sulphonamide
intermediates which may be used in the synthesis of compounds of the present

invention:
Cyclohexanesulfonamide
Cyclopentanesulfonamide
5-((dimethylamino)methyl)furan-2-sulfonamide
Furan-2-sulfonamide
5-methylfuran-2-sulfonamide

5-ethyl-N-((1,2,3,5,6,7-hexahydro-s-indacen-4-yl)carbamoyl)furan-2-

sulfonamide

4-(prop-1-en-2-yhfuran-2-sulfonamide
ds-4-(prop-1-en-2-yl)furan-2-sulfonamide
4-(prop-1-en-2-yl)furan-2-sulfonamide
4-(2-hydroxypropan-2-yl)-5-methylfuran-2-sulfonamide
ds-4-(2-hydroxypropan-2-yl)-5-methylfuran-2-sulfonamide
1-benzyl-1 H-1,2,4-triazole-3-sulfonamide

1-methyl-1 H-pyrazole-3-sulfonamide
1-(trifluoromethyl)-1H-pyrazole-3-sulfonamide
1-isopropy!l-1 H-pyrazole-4-sulfonamide
1-cyclopropyl-1H-pyrazole-3-sulfonamide
1-(tert-butyl)-1 H-pyrazole-3-sulfonamide
1-cyclohexyl-1H-pyrazole-3-sulfonamide

1-phenyl-1H-pyrazole-3-sulfonamide
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1-benzyl-1 H-pyrazole-3-sulfonyl chloride
1-(1-phenylethyl)-1H-pyrazole-3-sulfonamide
1-(2-(piperidin-1-yl)ethyl)-1 H-pyrazoie-3-sulfonamide
1,5-dimethyl-1 H-pyrazole-3-sulfonamide
1-methyl-5-(trifluoromethyl)-1 H-pyrazole-3-sulfonamide
1-isopropyl-5-(trifluoromethyl)-1 H-pyrazole-3-sulfonamide
5-isopropyl-1-methyl-1H-pyrazole-3-sulfonamide
5-(2-hydroxypropan-2-yl)-1-methyl-1H-pyrazole-3-sulfonamide
1-benzyl-5-(2-hydroxypropan-2-yl)-1 H-pyrazole-3-sulfonamide
5-(2-hydroxypropan-2-yl)-1-phenyl-1 H-pyrazole-3-sulfonamide
5-(dimethylamino)naphthalene-1-sulfonamide

N-((1,2,3,5,6,7-hexahydro-s-indacen-4-yl)carbamoyl)-2,3-
dihydrobenzo[b]thiophene-6-sulfonamide 1,1-dioxide

3-azidobenzenesulfonamide
N-(3-Sulfamoylphenyl)pent-4-ynamide
Benzene-1,3-disulfonamide
N',N'-dimethylbenzene-1,3-disulfonamide

Methyl 3-sulfamoylbenzoate
3-(4-phenyl-1H-1,2,3-triazol-1-yl)benzenesulfonamide
N-(prop-2-yn-1-yl)-3-(4-sulfamoylphenyl)propanamide
benzo[d][1,3]dioxole-5-sulfonamide
Pyridine-4-sulfonamide

Pyridine-3-sulfonamide

Pyridine-2-sulfonamide
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4-(trifluoromethyl)pyridine-2-sulfonamide
3-(3-(trifluoromethyl)-3 H-diazirin-3-yl)benzenesulfonamide

2-(methyl(7-nitrobenzo[c][1,2,5]oxadiazol-4-yl)amino)-N-(4-
sulfamoylphenethyl)acetamide
4-(2-(7-Nitrobenzo[c][1,2,5]oxadiazol-4-

ylamino)ethyl)benzenesulfonamide

2-(7-(Dimethylamino)-2-oxo-2 H-chromen-4-yl)- N-(4-
sulfamoylphenethyl)acetamide

Synthesis of R' and R? amine intermediates:

9H-carbazol-9-amine

9H-carbazole (2.0 g, 12 mmol) was dissolved in acetonitrile (80 mL) and acetic
acid (20 mL) then cooled to 0 °C and c.HCl:water (4:2, 6 mL) added. The
solution was treated with a solution of sodium nitrite (1 g, 14.4 mmol) in water (4
mL) drop-wise over 10 mins. The reaction was stirred at 0-10 °C for 3 hours or
until completion then diluted with water and extracted using ethyl acetate. The
organics were washed with water, brine then dried (Na,SQ,4) and concentrated
in vacuo to give 9-nitro-9H-carbazole as a yellow solid used directly in the next

reaction step.

Zinc (9.7 g, 150 mmol) and ammonium chloride (8 g, 150 mmol) in THF (50 mL)
and water (15 mL) was cooled to 0 °C and 9-nitro-9H-carbazole in THF (5 mL)
was added dropwise and stirring continued for 2h or until completion. The
reaction was diluted using ethyl acetate and filtered through celite then the
organic phase was washed using water, brine, dried (Na,SO,) and
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concentrated in vacuo. The crude product was purified by column
chromatography on silica using 5% ethyl acetate:hexanes eluent to give the
titled compound as a semi-solid (3.3 g, 42%). 'H NMR (400 MHz, DMSO-dk) 5 =
8.10(d, J=7.7Hz,1H), 759 (d, J=7.7Hz, 1H), 7.45 (t, J=7.7 Hz, 1H), 7.17
(t, J=7.7 Hz, 1H), 5.83 (s, 1H).

Other R' and R® amine intermediates are commercially available and/or may be
prepared by routine synthetic methods. WO 2016/131098 for example (see
pages 130-157) discloses the synthesis of the following R' and R® amine
intermediates which may be used in the synthesis of compounds of the present

invention:
1-methyl-1 H-pyrazol-3-amine HCI
1-(trifluoromethyl)-1H-pyrazol-3-amine
1-isopropyl-1H-pyrazol-3-amine
1-cyclopropyl-1H-pyrazol-3-amine
1-(tert-butyl)-1 H-pyrazol-3-amine
1-cyclohexyl-1H-pyrazol-3-amine
1-phenyl-1 H-pyrazol-3-amine
1-benzyl-1 H-pyrazol-3-amine
1-(1-phenylethyl)-1H-pyrazol-3-amine
1-(2-(piperidin-1-yl)ethyl)-1 H-pyrazol-3-amine
1,5-dimethyl-1 H-pyrazol-3-amine
1-methyl-5-(trifluoromethyl)-1 H-pyrazol-3-amine
1-methyl-5-(prop-1-en-2-yl)-1 H-pyrazol-3-amine

Ethyl 1-benzyl-3-nitro-1 H-pyrazole-5-carboxylate
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Ethyl 1-benzyl-3-nitro-1 H-pyrazole-5-carboxylate
3-(2,5-dimethyl-1H-pyrrol-1-yl)-1-phenyl-1 H-pyrazole
8-bromo-1,2,3,5,6,7-hexahydro-s-indacen-4-amine
8-chloro-1,2,3,5,6,7-hexahydro-s-indacen-4-amine
8-methyl-1,2,3,5,6,7-hexahydro-s-indacen-4-amine
3,5,6,7-tetrahydro-2 H-indeno[5,6-b]furan-8-amine
4-bromo-3,5,6,7-tetrahydro-2H-indeno[5,6-b]furan-8-amine
3,5,6,7-tetrahydro-2H-indeno[5,6-b]furan-4-amine
benzo[1,2-b:4,5-b'ldifuran-4-amine

3-(3-(trifluoromethyl)-3H-diazirin-3-yhaniline

Synthesis of R® acid intermediates:

R® acid intermediates are commercially available and/or may be prepared by
routine synthetic methods. WO 2016/131098 for example (see pages 166-169)
discloses the synthesis of the following R® acid intermediates which may be

used in the synthesis of compounds of the present invention:
2,3,6,7-tetrahydrobenzo[1,2-b:4,5-b'ldifuran-4-carboxylic acid

Benzo[d|[1,3]dioxole-4-carboxylic acid
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Compounds
Example 1: N-((1,2,3,5,6,7-hexahydro-s-indacen-4-yl)carbamoyl)

morpholine-4-sulfonamide

4-lsocyanato-1,2,3,5,6,7-hexahydro-s-indacene (prepared using general
method A2) and morpholine-4-sulfonamide were used in general method C2 to
give the titled compound as a white solid (25 mg, 24%). '"H NMR (400 MHz,
DMSO-d6): & = 7.98 (bs, 1H), 6.94 (s, 1H), 3.63 (t, J=4.0 Hz, 4H), 3.18 (t, J=
4.0 Hz, 4H), 2.81 (t, J=8.0 Hz, 4H), 2.68 (t, J= 8.0 Hz, 4H), 2.02-1.95 (m, 4H);
LCMS Purity: >95%; LCMS (m/z): 366 [M+H]".

Example 2: N-((1,2,3,5,6,7-hexahydro-s-indacen-4-yl)carbamoyl)-4-

methylpiperazine-1-sulfonamide

~
N
o T
/7 N
O H H

4-lsocyanato-1,2,3,5,6,7-hexahydro-s-indacene  (prepared using general
method A2) and 4-Methylpiperazine-1-sulfonamide were used in general
method C3 to give the titled compound as a white solid (60 mg, 55%). '"HNMR
(600 MHz, DMSO-ds): & = 7.96 (bs, 1H), 6.94 (s, 1H), 3.20 (t, J= 6.0 Hz, 4H),
2.80 (t, J= 6.0 Hz, 4H), 2.69 (t, J= 6.0 Hz, 4H), 2.37 (t, J= 6.0 Hz, 4H), 2.19 (s,
3H), 2.00-1.95 (m, 4H). "°C NMR (150 MHz, DMSO-ds): & = 150.6, 143.5,
137.4, 129.6, 118.1, 54.3, 46.5, 45.9, 32.9, 30.7, 25.5. LCMS Purity: >95%;
LCMS (m/z): 379 [M+H] *. HRMS calculated for CigH2/N4O3S1 (M+H)”
379.1798, found 379.1795.
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Example 3: N-[1,2,3,5,6,7-hexahydro-s-indacen-4-yl}-N'-[(dimethylamino)

sulfonyljurea

4-Isocyanato-1,2,3,5,6,7-hexahydro-s-indacene (prepared using general
method A2) and N,N-dimethylsulfamide were used in general method C2 to
give the titled compound as a white solid (29 mg, 31%). '"H NMR (400 MHz,
DMSO-de): & = 7.96 (s, 1H), 6.94 (s, 1H), 2.81 (t, J = 8 Hz, 4H), 2.79 (s, 6H),
2.70 (t, J= 8 Hz, 4H), 2.02-1.96 (m, 4H). "°C NMR (150 MHz, DMSO-dg): & =
143.4,142.9, 137.4, 125.1 117.9, 38.6, 32.9, 30.7, 25.5; LCMS (m/2): 324 [M
+H] *; HRMS calculated for C15H21N3zO03S: (M+H) * 324.13764, found 324.13891.

Example 4: N-((9H-carbazol-9-yl)carbamoyl)-1-isopropyl-1H-pyrazole-3-

sulfonamide

* -
T oI T b

9H-carbazol-9-amine (1.0 g, 5.5 mmol) in THF (20 mL) was cooled to 0 °C and

sodium hydride (0.45 g, 11 mmol) was added portion-wise. The reaction mixture

was stirred for 30 mins then phenylchloroformate (1.72 g, 11 mmol) added
drop-wise. The solution was allowed to warm to ambient temperature and
stirred for a further 5h. The reaction was quenched using NaHCO; (ag) and the
solution extracted using ethyl acetate. The organic phase was washed using
water, brine then dried (Na>SO,) and concentrated in vacuo. The crude phenyl

(9H-carbazol-9-yl)carbamate was purified by column chromatography on silica
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using 10% EtOAc:hexanes eluent and the resulting white solid used directly in
the next synthetic step.

1-Isopropyl-1H-pyrazole-3-sulfonamide (0.1 g, 0.53 mmol) in THF (10 mL) was
treated with NaH (60 mg, 1.06 mmol) and the reaction heated to 80 °C for 2h.
The mixture was cooled to ambient temperature, phenyl (9H-carbazol-9-
yl)carbamate (2 equivalents) added and the reaction heated once more to 80°C
for 2h. On completion the reaction was diluted using sat. ag. NH,Cl and
extracted using ethyl acetate (2 x 25 mL). The combined organics were washed
with water, brine, dried (Na>SO,) and concentrated in vacuo. The product was
purified using preparative thin layer chromatography on silica with 50%
EtOAc:hexane to give the titled product as a white solid (15 mg, 7%).'H NMR
(400 MHz, CD;0D) 68.02 (d, J=7.7 Hz, 2H), 7.72 (s, 1H), 7.41 — 7.27 (m, 4H),
7.19 (t, J=7.4 Hz, 2H), 6.70 (s, 1H), 4.59 (m, 1H), 1.48 (d, J = 6.6 Hz, 6H).

Copper Complexation of MCC950

Complex formation between the sodium form of MCC950 and copper chloride
was tested and detected by using isothermal titration calorimetry (ITC).
MCC950 (also known as CRID3) is a sulphonylurea having the formula:

An autolTC 200 (GE life sciences) was used to measure the change in heat
induced by Cu®-MCC950 interactions and data analysed using the MicroCal
Origin version 7.0 software package adapted for auto-ITC data analysis.

Copper chloride (5 or 2.5mM of CuClI2) dissolved in water (miliQ water; Elga)
was titrated into a cell containing 0.4 mM MCC950Na also dissolved in water.
The titration consisted of 19 x 2 pL injections at 25°C. As a control EDTA was
used, in free acid form or as a sodium di-salt, at a concentration of 0.4 mM.
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Experiments were replicated three times and results were averaged.
Thermograms and binding isotherms were used to determine the enthalpy (AH),
binding constants (K), stoichiometry (N), and entropy (TAS) using a single-site
binding model. The change in standard Gibbs free energy (AG) was calculated
using the Gibbs-Helmholz thermodynamic equation: AG = -RTInK, where R is
the ideal gas constant (1.985 cal mol'K™) and T is the temperature (298 K).

Copper (ll) ions were seen to form a strong complex with MCC950, comparable
to the complex with EDTAx2Na and much stronger than with EDTA free acid.
Formation of MCC950:Cu(ll) complex was endothermic with enthalpy being
positive thereby suggesting that the process was entropy driven with the
presence of strong hydrophobic interactions. The thermodynamics are

displayed in the table below and results are also shown in FIG 1:

Complex N K AH TAS AG

(10°M7")  (kcal mol"} (kcal mol'")  (kcal mol)

MCC950xNa:CuCl2 0.31 +0.00 569+03 656+x0.15 13.04+0.12 -6.48+0.03

Biological Testing Methodology

NLRP3 inhibition assays

The following assays can be used to determine inhibitory activity of test
compounds on the NLRP3 inflammasome using common stimuli such as
adenosine triphosphate, nigericin, LeuLeu-OMe or monosodium urate crystals
(MSU).

Cell culture

To generate HMDM (Human Monocyte Derived Macrophages), human
monocytes are isolated from buffy coat blood using Ficoll-Plaque Plus (GE
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Healthcare) and density centrifugation. CD14" cell selection is performed using
MACS magnetic beads (Miltenyl Biotec). Isclated CD14™ monocytes are
differentiated in culture for 7 days with 10 ng/ml human CSF-1 (Miltenyl Biotec)
in Iscove’s modified Dulbecco’s medium (IMDM) containing L-glutamine
supplemented with 10% FBS and 1% penicillin/streptomycin (Life Technologies)
as described by Croker et al 2013 Immunol Cell Biol 91:625. Stably transfected
ASC-cerulean macrophages as described by Hett et al. (Nat. Chem. Biol., 9,
398-405, 2013) are cultured in DMEM supplemented with 10% FCS and 1%
P/S.

NLRP3 inflammasome activation assays

HMDM are seeded at 1 x 10%ml. The following day the overnight medium is
replaced and cells are stimulated with Escherichia coli serotype 0111:B4
(Sigma Aldrich) for 3 h. Medium is removed and replaced with serum free
medium (SFM) containing test compound 30 min prior to NLRP3 stimulation.
Cells are then stimulated with: adenosine 5’-triphosphate disodium salt hydrate
(6 mM 1 h), nigericin (10 uM 1 h), LeuLeu-OMe (1 mM 2 h) or MSU (200 pg/ml
15 h). ATP can be sourced from Sigma Aldrich, nigericin and MSU from

Invivogen and LeuLeu-Ome from Chem-Impex International.

Measurement of IL-1B, IL-18, TNFa and cell death

For ELISA and cell death assays cells are seeded in 96 well plates.
Supernatants are removed and analysed using ELISA kits according to the
manufacturer’'s instructions (DuoSet® R&D Systems, ReadySetGo!®
eBioscience, BD OptEIA™, or Perkin Elmer AlphalLISA®). Cell death is
assessed by measurement of LDH release relative to a 100% cell lysis control

using the CytoTox96® non-radioactive cytotoxicity assay (Promega).

Murine studies on compound levels in blood plasma and brain

General experimental: Carbutamide was purchased from Sigma Aldrich
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(Catalogue No. 381578). Acetonitrile was Chromasolv® HPLC grade (Sigma
Aldrich, Sydney, Australia), the formic acid was AR grade 99%-100% Normapur
(VWR International Pty Ltd, Brisbane, Australia), DMSO was ReagentPlus®
grade (D5879, Sigma Aldrich, Sydney, Australia) and the H>O Milli-Q was
filtered. The HPLC vial and polypropylene inserts from Agilent Technologies
(Melbourne, Australia), while the 1.5 mL Eppendorf tubes Protein LoBind Tubes
were from VWR International Pty Ltd (Brisbane, Australia).

Preparation of precipitation solution: 100 mL ACN and 5 uL of 10 mM
carbutamide in DMSO (ACN with 135 ng/mL carbutamide MS internal

standard).

Preparation of standard curve in plasma: A 1 mg/mL of test compoundin 10
mM NH4HCO3; was prepared and diluted 10-fold to give a 100,000 ng/mL stock
solution. A series of 10-fold dilutions of the 100,000 ng/mL stock solution with
10 mM NH;HCO3 gave concentrations of 10,000, 1,000, 100 and 10 ng/mL.
The 100,000 ng/mL stock solution was diluted to 3: 7 with 10 mM NH4HCO; to
give a concentration of 30,000 ng/mL and a series of 10-fold dilutions gave
concentrations of 3,000, 300, 30 and 3 ng/mL.

20 uL of test compound-containing solution and 160 uL precipitation solution
were added to 20 pL of mouse plasma in a low binding Eppendorf tube. The
samples were vortexed, allowed to stand at 4 °C for 10 mins and centrifuged at
14,000 x gfor 8 min. 150 uL of the supernatant was transferred to an HPLC vial

insert. The samples were stored at 4 °C until analysis.

Preparation of standard curve in brain homogenate: The sample solutions
prepared for the plasma standard curve were used for the brain homogenate

standard curve.

The mouse brain homogenate from the saline control was thawed and vortexed
for 3 min or until homogenous, sonicated for 1 min. When the foam settled, 50
pL of mouse brain homogenate was transferred into an Eppendorf tube,
followed by 50 pL of test compound in 10 mM NH4sHCO3, 150 pL of H>O and
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500 uL of ice cold precipitation solution with vortexing after every addition. The
standards were allowed to stand at 4 °C for 10 mins and then centrifuged at
14,000 x g for 8 min. 200 uL of the supernatant was transferred to HPLC vial
insert ensuring that no air bubbles were present and the samples stored at4 °C

until analysis.

Dosing of mice and transcardial perfusion
Dosing: Oral gavage at 20 mg/kg

Time point: 2 hour

Prepare stock compounds for dosing at 4 mg/ml in sterile PBS. Mice were
weighed and dosed by oral gavage at 20 mg/kg for each compound. After 2
hours mice were anesthetized using a combination of Zoletil (50 mg/kg) and
Xylazine (10 mg/kg) and blood was collected by cardiac puncture into tubes
containing 20 uL of 100 mM EDTA. The blood was centrifuged at 2000 x g for
15 minutes at 4 °C to collect plasma.

Preparation of plasma samples for analysis: 20 pL of NHsHCOs;and 160 pL
precipitation solution were added to 20 uL of mouse plasma in a low binding
Eppendorf tube. The samples were vortexed, allowed to stand at 4 °C for 10
mins and centrifuged at 14,000 x g for 8 min. 150 uL of the supernatant was
transferred to an HPLC vial insert ensuring that no air bubbles were present.
The samples were stored at 4 °C until analysis.

Brain homogenate preparation: The brains of mice were perfused with PBS
for 5 minutes then dissected and weighed. Brain homogenate was prepared by
homogenizing total brain (0.5 g) with 4 volumes (2 ml) of deionized water and
stored at -20 °C before analysis. The homogenate was thawed, vortexed for 3
min or until homogenous, and sonicated for 1 min. When the foam settled, 50
pL of mouse brain homogenate was transferred into an Eppendorf tube,
followed by 50 pL of 10 mM NH4HCO3, 150 pL of H>O and 500 uL of ice cold
precipitation solution with vortexing after every addition. 200 pL of the
supernatant was transferred to HPLC vial insert ensuring that no air bubbles
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were present and the samples stored at 4 °C until analysis.

Preparation of brain samples for analysis: 50 puL of mouse brain was
transferred into an Eppendorf tube, followed by 50 uL of 10 mM NH,HCO3;, 150
pL of H>O and 500 pL of ice cold precipitation solution with vortexing after every
addition. The solutions were allowed to stand at 4 °C for 10 mins and then
centrifuged at 14,000 x g for 8 min. 200 pL of the supernatant was transferred
to HPLC vial insert ensuring that no air bubbles were present and the samples
stored at 4 °C until analysis.

LC-MS/MS: The samples were analysed on an AB Sciex 4000QTrap MS with 2
Shimadzu Nexera LC-30AD Solvent Delivery Units, Shimadzu Nexera SIL-
30AC Auto-Sampler, Shimadzu Prominence DGU-20A5s Degasser, Shimadzu
Prominence CBM-20A System Controller and Shimadzu Prominence CTO-20A
Column Oven. The column oven was set to 40 °C, while the Autosampler was
set to 15 °C. 2 yL injections were made and MS analyses were undertaken in
Selected Reaction Monitoring (SRM) mode using Turbo Spray (-)-ESI with Low
Resolution Q1 and Low Resolution Q3. MS parameters: CUR: 30.00, IS: -
4300.00, TEM: 500.00, GS1: 50.00, GS2: 50.00, ihe: ON, CAD: High, DP -
60.00, EP -10.00, CXP -15.00. MCC950 SRM: Q1 403.2 to Q3 204.3 Da, dwell
150 msec, CE -27 and carbutamide (IS) SRM: Q1 270.0 to Q3 171.0 Da, dwell
100 msec, CE -25. HPLC Column: Waters Atlantis® T3 5 um 2.1 x 50mm with
Atlantis® T3 5 pm 2.1 x 10 mm guard column. Flow rates and solvent: 0.35
mi/min, solvent A: 0.1% formic acid in H>O, solvent B: 0.1% formic acid in ACN;
isocratic 2% B from 0—2 mins, gradient 2%—100% B from 2—5 mins, isocratic
100% from 5—9 mins, gradient 100%—2% B from 9—9.1 mins and isocratic
2% B from 9.1—13 mins. The peak areas from the SRM data for carbutamide
and test compound were analysed using the AB Sciex’s Analyst software using
the Quantitation Wizard. The peak area was plotted against the ng/mL
concentration in 20 pL 3 to 30,000 ng/mL test compound solutions and the
lower and upper range of linear response was determined. These data were

then plotted in Microsoft Excel and the linear response equation used to
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determine the test compound concentration in the 20 pL plasma solutions.
Similarly, for the brain homogenate samples, the peak areas of the 50 uL 3 to
3,000 ng/mL test compound solutions were used to determine the test
compound concentration in the 50 pyL brain homogenate solutions.

RESULTS
Ex Compound structure Compound name tPS | MW
A
1 N-((1,2,3,5,6,7-hexahydro-s- | 88 365
indacen-4-yl)carbamoyl)
A H\//O . .
j\o morpholine-4-sulfonamide
N-((1,2,3,5,6,7-h hydro-s-
2 ., (( exahydro-s
o indacen-4-yl)carbamoyl)-4-
”73/\/U\ 90 | 378
7 k methylpiperazine-1-
sulfonamide
3
N-[1,2,3,5,6,7-hexahydro-s-
(9]
/l\ s,y" )J\ indacen-4-yl]-N'- 79 | 323
/> N . .
o H H [(dimethylamino)sulfonyljurea
4 0 =
)]\ N4 N-((9H-carbazol-9-
S,
HN L\I‘/\\ i
! © yl)carbamoyl)-1-isopropyl-1H- | 106 | 397
pyrazole-3-sulfonamide

Table 1: Topological Polar Surface Area (tPSA) and molecular weight of select

compounds.
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Ex Avg.
IL-18
Name Chem Formula HRMS formula HCRa I:I::S 'f-*oFfjhr:li IC50
HMDM
(nM)
2 N-((1,2,3,5,6,7-
hexahydro-s-
indacen-4- C18H26N403S C18H27N403S1 | 379.1798 | 379.1795 |  +++
yhicarbamoyl)-4-
methylpiperazin
e-1-sulfonamide
4 | N-((9H-carbazol-
9-yhcarbamoyl)-
1-isopropyl-1H- C19H19N503S C19H20N503S 398.1281 | 398.1282 ++
pyrazole-3-
sulfonamide

Table 2: Inhibition of IL-1(3 release IC50 in nM cell based assay using HMDM
(<1 UM = ‘+++" / <10 pM = ‘++' / <50 uM = ‘+"). (ESI+ for all compounds)

Examples 5-43

Nuclear magnetic resonance (NMR) spectra were recorded at 400 MHZ; the
chemical shifts are reported in parts per million. Spectra were recorded using a
Bruker Avance lll spectrometer at 400 MHz fitted with a BBO 5mm liquid probe.

Mass spectra were recorded with a Waters Acquity UPLC system equipped with
Acquity UPLC BEH. Mobile phases typically consisted of acetonitrile mixed with

water containing 10mM ammonium bicarbonate.

Preparative HPLC was carried out using a Waters Xbridge BEH C18, 5 um,
19x50 mm column using a gradient MeCN in aqueous 10 mM ammonium
bicarbonate. Fractions were collected following detection by mass with positive
and negative ion electrospray detector on a Waters FractionLynx LCMS.
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((1,2,3,5,6,7-Hexahydro-s-indacen-4-yl)carbamoyl)sulfamoyl chloride

A stirred solution of chlorosulfonyl isocyanate (2.63 ml, 30.3 mmoal) in diethyl
ether (20 mL) was cooled to -20 °C, then a solution of 1,2,3,5,6,7-hexahydro-s-
indacen-4-amine (5 g, 28.9 mmol) in diethyl ether (100 mL) was added slowly
over 10 minutes. The reaction was stirred for 1 hour, then most of the ether
removed in vacuo. Iso-hexane (200 mL) was added and the mixture was
sonicated for 5 minutes. The solid was filtered and dried overnight to afford the

title compound (7.5 g).

1H NMR (400 MHz, CDCl3) 8 7.95 (s, 1H), 7.10 (s, 1H), 2.93 (t, J = 7.5 Hz, 4H),
2.86 (t, J = 7.4 Hz, 4H), 2.11 (p, J = 7.4 Hz, 4H) (exchangeable proton not
visible).

General procedure

Q R Q
Ry O H \1 O H
\ CI\S//\ >;N N\S[l\ )‘N

N-— - .
o TH 7N R?é/ﬁ

Amines (0.1 mmol) were pre-dissolved in DMA (0.5 mL), then 4-
methylmorpholine (0.040 g, 0.400 mmol) was added. A solution of ((1,2,3,5,6,7-
hexahydro-s-indacen-4-yl)carbamoyl)sulfamoyl chloride (0.025 g, 0.08 mmol) in
THF (1 mL) was added to each well, the reactions were capped and shaken
overnight at room temperature. The samples were purified by RPHPLC; Waters
X-Bridge BEH C18 prep column, 5 pm, 10x50mm, Basic (0.1% ammonium
bicarbonate) 6.5 min method, 10-40% acetonitrile. Examples 5-40 shown in
Table 3 below were prepared this way.
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1-(1,2,3,5,6,7-hexahydro-s-indacen-4-y)-3-[(1H-
indol-2-yimethyl)sulfamoyljurea

Ex | Structure Exact | LCMS | Retention
mass | Mass | time
ion
5 Ct
O/\/N\S/\/[k
J 4491 | 4501 | 1.3
1-{[2-(2-chlorophenoxy)ethyl]sulfamoyl}-3-
(1,2,3,5,6,7-hexahydro-s-indacen-4-yljurea
6 CI\©1F/
N/
~
O/S\g)J\u 437.1 | 438.1 | 1.3
1-{[(4-chloro-2-fluorophenyl)methyl]sulfamoyl}-3-
(1,2,3,5,6,7-hexahydro-s-indacen-4-yl)urea
7
o
/“\ O\S/Q\/O\S/;’O
YN > 463.1 | 464.1 | 1.03
3-(1,2,3,5,6,7-hexahydro-s-indacen-4-yl)-1-{[(3-
methanesulfonylphenyl)methyl]sulfamoyllurea
8 —
\ / NH
e SN
4242 14252 | 1.24
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433.1 | 4341 | 1.36

1-{[(4-chloro-2-methylphenyl)methyl]sulfamoyl}-3-
(1,2,3,5,6,7-hexahydro-s-indacen-4-yl)urea

10
OCF,

H O 1
A4 /U\
// ~ 4691 14701 1.35

3-(1,2,3,5,6,7-hexahydro-s-indacen-4-yl)-1-({[2-

(trifluoromethoxy)phenyllmethyl}sulfamoyllurea

11

F F

H O 2
S
/> N 439.1 | 4401 | 1.21

3-(1,2,3,5,6,7-hexahydro-s-indacen-4-yl)-1-{[(2,4,6-
trifluorophenyl)methyl]sulfamoyljurea

12

/\l c H A 448.3 | 449.3 | 1.09

1-[({1-
[ethyl{(methyl)amino]cyclohexyl}methyl)sulfamoyl]-
3-(1,2,3,5,6,7-hexahydro-s-indacen-4-ylurea
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13
HN ﬂ\s////o
~
4 O 4742 | 4752 | 1.29
" =
L/

3-(1,2,3,5,6,7-hexahydro-s-indacen-4-y)-1-({4-[2-
(thiophen-2-yl)ethyllpiperazin-1-yl}sulfonyljurea

14

375.1 | 376.1 | 1.09

1-[(furan-2-ylmethyl)sulfamoyl}-3-(1,2,3,5,6,7-
hexahydro-s-indacen-4-yl)urea

15

s N4
m \/S\H)J\ﬁ 406.1 | 407.1 [ 1.01

3-(1,2,3,5,6,7-hexahydro-s-indacen-4-yl)-1-{[2-(1,3-
thiazol-2-yhethyl]sulfamoyljurea

16

H O
HN N\S/

406.2 | 407.2 (1.
/\N/ﬁ 06.2 | 40 05
o O
,\/N\l/

3-(1,2,3,5,6,7-hexahydro-s-indacen-4-yh)-1-{[4-
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(propan-2-yl)piperazin-1-yl]sulfonyljurea

17 / o
/
Q \/\ JJ\E% 488.2 | 489.2 | 1.24

1-[(furan-2-ylmethyl)[2-(morpholin-4-
yl)ethyl]sulfamoyl]-3-(1,2,3,5,6,7-hexahydro-s-

indacen-4-ylyurea

18 s
QU
o) o]
N SN /U\
| o/\ﬁ N 462.2 | 463.2 | 1.27

3-{[2-(dimethylamino)ethyl](thiophen-3-
ylmethyl)sulfamoyl}-1-(1,2,3,5,6,7-hexahydro-s-
indacen-4-yljurea

19

<\)\/\// 482.1 | 483.2 | 1.29

//\

1-[benzyl(1,3-thiazol-2-yImethyl)sulfamoyl]-3-
(1,2,3,5,6,7-hexahydro-s-indacen-4-yl)urea

20

Lo, e
®’<\N ~7 482.1 | 483.2 | 1.47

1-(1,2,3,5,6,7-hexahydro-s-indacen-4-yl)-3-
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{methyl[(2-phenyl-1,3-thiazol-4-

ylymethyl]sulfamoyljurea

21

N 468.2 | 469.2 | 0.96
3-(1,2,3,5,6,7-hexahydro-s-indacen-4-yl)-1-({2-[3-
(pyridin-3-yl)-1,2,4-oxadiazol-5-
yllethyl}sulfamoyl)urea

22 | —o .
Oy
o . 4
o
513.2 | 5142 | 1.13

3-({[3-(3,4-dimethoxyphenyl}-1,2,4-oxadiazol-5-
yllmethyl}sulfamoyl)-1-(1,2,3,5,6,7-hexahydro-s-
indacen-4-yl)urea

23

/> " 391.1|392.1 | 1.09

3-(1,2,3,5,6,7-hexahydro-s-indacen-4-yl)-1-
[(thiophen-2-yImethyl)sulfamoyl]urea

24

Iy 429.2 [ 430.2 |15

3-(1,2,3,5,6,7-hexahydro-s-indacen-4-yh)-1-{[2-(4-
methylphenoxy)ethyllsulfamoyl}lurea
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25

VAT 4132 | 414.2 | 1.38

3-(1,2,3,5,6,7-hexahydro-s-indacen-4-yl)-1-[(3-

phenylpropyl)sulfamoyl]urea

26

J Y 429.2 | 4302 | 1.5

3-(1,2,3,5,6,7-hexahydro-s-indacen-4-y)-1-{[2-(2-
methylphenoxy)ethyllsulfamoyllurea

27
NG/
CTHAN
{\N 451.2 | 452.2 | 1.09

N/k
3-(1,2,3,5,6,7-hexahydro-s-indacen-4-yl)-1-{[4-(2-
methyl-1H-imidazol-1-yl)phenyl]sulfamoyl}urea

28

\//

//,/\ 397.1 |1 398.2 | 1.21

1-(2,3-dihydro-1H-indole-1-sulfonyl)-3-(1,2,3,5,6,7-
hexahydro-s-indacen-4-yl)urea
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29

0o o]
A ] N\s// /U\
7> N 400.2 | 401.2 | 0.91

3-(1,2,3,5,6,7-hexahydro-s-indacen-4-yl)-1-
[methyl(pyridin-4-yimethyl)sulfamoyl]urea

30

386.1 | 387.1 | 0.93

3-(1,2,3,5,6,7-hexahydro-s-indacen-4-yl)-1-
[(pyridin-4-yImethyl)sulfamoyljurea

31
//
O\ /U\% 385.1 | 386.2 | 1.21

3-(1,2,3,5,6,7-hexahydro-s-indacen-4-yl)-1-
[methyl(phenyl)sulfamoyl]urea

32

S
7> 417.2 | 418.2 | 1.22

1-{[(4-fluorophenylymethyl](methyl)sulfamoyl}-3-
(1,2,3,5,6,7-hexahydro-s-indacen-4-yljurea

33
'~
\//\/k 410.1 [ 4111 | 1.13

[(3 cyano-4-methylphenyl)sulfamoyl]-3
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(1,2,3,5,6,7-hexahydro-s-indacen-4-ylurea

34
~7
%Ij(//\*
4972 1498.2 |11

-[(1 ,3-diethyl-6-methyl-2-ox0-2,3-dihydro-1H-1,3-
benzodiazol-5-yl)sulfamoyl]-1-(1,2,3,5,6,7-
hexahydro-s-indacen-4-yl)urea

35
\/f
):I )k 416.2 | 417.2 | 1.1
~

3-(1,2,3,5,6,7-hexahydro-s-indacen-4-yl)-1-[(6-
methoxy-4-methylpyridin-3-yl)sulfamoyllurea

36

H 457.1 | 458.1 | 1.11

1-[(6-acetyl-2H-1,3-benzodioxol-5-yl)sulfamoyl]-3-
(1,2,3,5,6,7-hexahydro-s-indacen-4-ylure

37
Vi
7/\/”\% 4112|4122 | 1.27

1-[(2,3-dihydro-1H-inden-4-yl)sulfamoyl}-3-
(1,2,3,5,6,7-hexahydro-s-indacen-4-yl)urea
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/ N4
/7\/[]\ 467.2 | 468.2 | 1.09

1-[(4,7-dimethyl-2-0x0-2H-chromen-6-yl)sulfamoyl]-
3-(1,2,3,5,6,7-hexahydro-s-indacen-4-ylyurea

39
AL )J\
//\ 400.2 1 401.2 | 1.02
X

1-[(2,4-dimethylpyridin-3-yl)sulfamoyl]-3-
(1,2,3,5,6,7-hexahydro-s-indacen-4-yl)urea

40
PN/
Q/ /\/U\ 440.2 | 441.2 | 1.38

-(2,3-dihydro-1H-indol-1-ylethyllsulfamoyl}-3-
(1 ,2,3,5,6,7—hexahydro-s-tndacen-4-yl)urea

Table 3

Example 41: N-((1,2,3,5,6,7-Hexahydro-s-indacen-4-yl)carbamoyl)-4-

methyl-piperazine-1-sulfonamide

o)
cios, I - - —N NS
i

1-Methylpiperazine (70 pl, 0.631 mmol) was added to a suspension of

((1,2,3,5,6,7-hexahydro-s-indacen-4-yl)carbamoyl)sulfamoyl chloride (50 mg,
0.159 mmol) in THF (1 mL). The reaction mixture was stirred at room
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temperature overnight. DMF (1 mL) was added to aid solubility, the mixture was
stirred for a further 1 hour, then filiered through a plug of cotton wool and
purified by preparative HPLC to afford the title compound (2.8 mg) as a
colourless solid.

'H NMR (400 MHz, D,O/NaOD) & 6.82 (s, 1H), 2.89 (br s, 4H), 2.59 (t, J = 7.5
Hz, 4H), 2.48 (t, J = 7.3 Hz, 4H), 2.26 (br s, 4H), 1.97 (s, 3H), 1.76 (p, J = 7.5
Hz, 4H).

LCMS m/z 379 (M+H)* (ES"); 377 (M-H) (ES)

Example 42: 1-(1,2,3,5,6,7-Hexahydro-s-indacen-4-yl)-3-[(1-methyl-1H-

indazol-6-yl)sulfamoyl]urea
g
0 N 00 O
CIOZS\N)LN / RPN
H H

((1,2,3,5,6,7-hexahydro-s-indacen-4-yl)carbamoyl)sulfamoy! chloride (75 mg,

0.238 mmol) was added to a solution of 1-methyl-1H-indazol-6-amine (105 mg,
0.715 mmol) in THF (2 mL). The mixture was stirred for 6 hours, filtered, then
purified by preparative HPLC to afford the title compound (2.3 mg).

'"H NMR (400 MHz, D,O/NaOD) & 7.53 (s, 1H), 7.19 (d, J = 8.8 Hz, 1H), 6.77 (s,
1H), 6.60 (s, 1H), 6.46 (dd, J = 8.7, 1.8 Hz, 1H), 2.37 (t, J = 7.5 Hz, 4H), 2.36 (s,
3H), 1.97 (t, J = 7.5 Hz, 4H), 1.41 (p, J = 7.5 Hz, 4H).

LCMS m/z 426 (M+H)" (ES*); 424 (M-H) (ES)
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Example 43: 3-(1,2,3,5,6,7-Hexahydro-s-indacen-4-yl)-1-[(1H-indol-5-
yhsulfamoyljurea

N
o) o
A\ 00
CIOZS\N)\\N </\©\ ,‘%’\N)\\N
H N W H

H

1H-Indol-5-amine (84 mg, 0.635 mmol) and triethylamine (150 pl, 1.076 mmol)
were dissolved in THF (2 mL). ({(1,2,3,5,6,7-Hexahydro-s-indacen-4-
yhcarbamoyl) sulfamoyl chloride (100 mg, 0.318 mmol) was then added as a
solid, the mixture was stirred for 30 minutes, filtered and purified by preparative
HPLC to afford the title compound (7 mg) as a pale brown solid.

"H NMR (400 MHz, DMSO-d6) & 11.11 (s, 1H), 9.85 (s, 1H), 9.70 (s, 1H), 7.64
(s, 1H), 7.41 (d, J = 2.0 Hz, 1H), 7.37 (t, J = 2.8 Hz, 1H), 7.34 (d, J = 8.6 Hz,
1H), 7.00 (dd, J = 8.6, 2.0 Hz, 1H), 6.94 (s, 1H), 6.39 - 6.36 (m, 1H), 2.81 (1, J =
7.4 Hz, 4H), 2.58 (t, J = 7.4 Hz, 4H), 1.95 (p, J = 7.5 Hz, 4H).

LCMS m/z 411 (M+H)* (ES*); 409 (M-H) (ES")

Biological Assay

NLRP3 and Pyroptosis

It is well established that the activation of NLRP3 leads to cell pyroptosis and
this feature plays an important part in the manifestation of the clinical disease
(Yan-gang Liu et al., Cell Death & Disease, 2017, 8(2), e2579; Alexander Wree
et al., Hepatology, 2014, 59(3), 898-910; Alex Baldwin et al., Journal of
Medicinal Chemistry, 2016, 59(5), 1691-1710; Ema Ozaki et al., Journal of
Inflammation Research, 2015, 8, 15-27; Zhen Xie & Gang Zhao,
Neuroimmunology Neuroinflammation, 2014, 1(2), 60-65; Mattia Cocco et al.,
Journal of Medicinal Chemistry, 2014, 57(24), 10366-10382; T. Satoh et al.,
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Cell Death & Disease, 2013, 4, e644). Therefore, itis anticipated that inhibitors
of NLRP3 will block pyroptosis, as well as the release of pro-inflammatory
cytokines (e.g. IL-18) from the cell.

THP-1 Cells: Culture and Preparation

THP-1 cells (ATCC # TIB-202) were grown in RPMI containing L-glutamine
(Gibco #11835) supplemented with 1mM sodium pyruvate (Sigma # S8636) and
penicillin (100units/ml) / streptomycin (0.1mg/ml) (Sigma # P4333) in 10% Fetal
Bovine Serum (FBS) (Sigma # F0804). The cells were routinely passaged and
grown to confluency (~10°cells/ml). On the day of the experiment, THP-1 cells
were harvested and resuspended into RPMI medium (without FBS). The cells
were then counted and viability (>90%) checked by Trypan blue (Sigma #
T8154). Appropriate dilutions were made to give a concentration of
625,000cells/ml. To this diluted cell solution was added LPS (Sigma # L4524) to
give a 1ug/mi Final Assay Concentration (FAC). 40ul of the final preparation
was aliquoted into each well of a 96-well plate. The plate thus prepared was

used for compound screening.

THP-1 Cells Pyroptosis Assay

The following method step-by-step assay was followed for compound
screening.

1. Seed THP-1 cells (25,000cells/well) containing 1.0pug/ml LPS in 40pl of
RPMI medium (without FBS) in 96-well, black walled, clear bottom cell
culture plates coated with poly-D-lysine (VWR # 734-0317)

2. Add 5ul compound (8 points half-log dilution, with 10uM top dose) or
vehicle (DMSQO 0.1% FAC) to the appropriate wells

3. Incubate for 3hrs at 37°C in 5% CO»

4. Add 5l nigericin (Sigma # N7143) (FAC 5uM) to all wells
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remove supernatant
7. Then add 50ul of resazurin (Sigma # R7017) (FAC 100 puM resazurin in
RPMI medium without FBS) and incubate plates for a further 1-1.5h at 37°C

and 5% CO»
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Incubate for 1hr at 372C and 5% CO»

At the end of the incubation period, spin plates at 300xg for 3mins and

8. Plates were read in an Envision reader at Ex 560nm and Em 590nm

ICso data is fitted to a non-linear regression equation (log inhibitor vs

response-variable slope 4-parameters)
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The results of the pyroptosis assay performed are summarised in Table 4

below.

Example No. ICs0 (NM) Example No. ICs0 (NM)
5 ++ 6 ++
7 ++ 8 not measured
9 not measured 10 not measured
11 ++ 12 ++
13 ++ 14 ++
15 ++ 16 not measured
17 + 18 ++
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19 +++ 20 ++
21 ++ 22 not measured
23 ++ 24 4+
25 ++ 26 ++
27 ++ 28 ++
29 ++ 30 +
31 ++ 32 ++
33 ++ 34 ++
35 +++ 36 4+
37 ++ 38 not measured
39 ++ 40 ++
41 not measured 42 +++
43 +++

Table 4: Results of pyroptosis assay (<1 uM = +++'/ <10 uM = ++'/ <50 uM =

+)
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CLAIMS

1. A compound of formula (1), or a pharmaceutically acceptable salt, solvate
or prodrug thereof:

1 \\17
TN s )'\ W

Formula (1)

R2

wherein Q is selected from O, S and Se;
Jis S or Se;

W' and W?, when present, are independently selected from N and C;
R' and R® are independently selected from the group consisting of
hydrogen, Ci-Cio alkyl, C,-C> alkenyl, C,-Ci2 alkynyl, aryl, heterocyclyl,
heteroaryl, cycloalkyl, cycloalkenyl, amino, amido, alkylthio, acyl, arylalkyl and

acylamido, all of which may be optionally substituted; and

wherein at least one of W' and WZis present and is a nitrogen atom and
when R' or R? are cyclic then the respective W' or W? may form part of the ring

structure.

2. The compound of claim 1, wherein R'W'— is (R")2N— or (R")HN— or
(R')-, and wherein -W?R? is —N(R?%), or —NH(R®) or —(R®), provided that a
nitrogen atom of R'W'— and/or a nitrogen atom of —W?R? is linked to the

remainder of the molecule.

3. The compound of claim 1 or claim 2, wherein -W?R?is a fused arylora

fused heteroaryl group, wherein the aryl or heteroaryl group is fused to one or
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more cyclic hydrocarbon, heterocyclic, aryl or heteroaryl rings, wherein -W?R?

may be optionally substituted.

4, The compound of any one of the preceding claims, wherein:

R'W'- comprises a heteroaryl group, wherein R'"W'- may be optionally
substituted,;

a nitrogen atom of R'W'- is linked to J; and

-W?RZis an aryl or a heteroaryl group, wherein the aryl or the heteroaryl
group is substituted at the a and a' positions, wherein -W2R? may optionally be
further substituted.

5. The compound of any one of the preceding claims, wherein R'W'-is
R'NH- or (R")2N- wherein at least one R' comprises a fused bicyclic group, or
two R’ together with the nitrogen atom to which they are attached form a fused
bicyclic group, wherein R'W'- may be optionally substituted.

6. The compound of any one of the preceding claims, wherein at least one
of W' and R’ or W? and R® combine to form a moiety selected from the group
consisting of:
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wherein, each dashed line may independently be a bond;

TisOorS;

A, B, D, E, W, X,Y and Z, when present, may each be independently

selected from O, C(R®), C(R%2, N, N(R® and S;
each incidence of R® is independently selected from the group consisting

of hydrogen, halide, cyano, C-Cs alkyl, C-Ce trifluoroalkyl, C4-Ce alkoxy, C=0
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SO,, acyl, amino, hydroxyl, Cs-Cg heteroaryl, Cs-Cs heterocyclyl and C3-Cs
cycloalkyl, each of which may be optionally substituted as appropriate; and

nis0,1, 2 or 3.

7. The compound of any one of the preceding claims, wherein the
compound of formula (1) is selected from a compound of formula (11}, (lil), (IV),
(V) or (V) or a pharmaceutically acceptable salt, solvate or prodrug thereof:

R1 \\4’ )]\ W2 \\// )j\ W2
/

R2
RZ
R1
Formula 1l Formula Il
oo O
R’ 4 0o O
. N @)
WSS SN R’ N
H H Wit
H H
Formula IV Formula V
O 0]
S |
H H —N
R15
Formula VI
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wherein W' and W2, if present, and R' and R? are as described in any one
of the preceding claims;

each incidence of R'® is independently selected from C, to C, alkyl, C, to
C4 hydroxylalkyl and Cs to Cs cycloalkyl; and

A is optionally substituted heteroaryl or heterocycle, linked to the sulfonyl

sulphur through a ring nitrogen.

8. The compound of claim 7, wherein:

Q) R' or A is selected from pyrazole, imidazole, triazole, tetrazole, pyrrole,
morpholine, piperazine, 4-methyl piperazine, and fused bicyclics or tricyclics
comprising a benzene ring fused with at least one 5-membered heterocycle,
such as indole, each of which groups may be optionally substituted at a ring
atom with a group selected from halo, isopropyl, morpholinyl, piperidinyl, and
piperazinyl, each of which groups may themselves be optionally substituted with
Ci-Cs alkyl; or

(i) R' or A is independently selected from pyrazole or triazole, optionally
substituted at a ring atom with a group selected from halo, isopropyl,
morpholinyl, piperidinyl, and piperazinyl, each of which groups may themselves
be optionally substituted with C;-Cg alkyl.

9. The compound of claim 7 or claim 8, wherein R'° is selected from
isopropyl, cyclopropyl and Cj; to Cs hydroxylalkyl.

10. The compound of any one of the preceding claims wherein the
compound, or pharmaceutically acceptable salt, solvate or prodrug thereof, is
an inhibitor of the NLRP3 inflammasome.
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11. A pharmaceutical composition comprising a compound of any one of
claim 1 to claim 10, or a pharmaceutically acceptable salt, solvate or prodrug
thereof, and a pharmaceutically acceptable carrier, diluent and/or excipient.

12. A method of treatment or prevention of a disease, disorder or condition
including the step of administering an effective amount of a compound of any
one of claim 1 to claim 10, or a pharmaceutically acceptable salt, solvate or
prodrug thereof, or the pharmaceutical composition of claim 11, to thereby treat
or prevent the disease, disorder or condition.

13. The method of claim 12, wherein the disease, disorder or condition is

one which is responsive to:
(i) inhibition of activation of the NLRP3 inflammasome; and/or

(i) modulation of one or more of IL-18, IL-17, IL-18, IL-1q, IL-37, IL-33 and
Th17 cells.

14. The method of claim 12 or claim 13, wherein the disease, disorder or

condition is:
() a disease, disorder or condition of the immune system;

(i) an inflammatory disease, disorder or condition or an autoimmune

disease, disorder or condition;

(i) a disease, disorder or condition of the skin;

(iv) adisease, disorder or condition of the cardiovascular system;
(v) a cancer, tumour or other malignancy;

(vi) adisease, disorder or condition of the renal system;

(vii) adisease, disorder or condition of the gastro-intestinal tract;
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(viiiy a disease, disorder or condition of the respiratory system;
(ix) adisease, disorder or condition is of the endocrine system; and/or

(x) a disease, disorder or condition is of the central nervous system (CNS).

15.  The method of claim 12 or claim 13, wherein the disease, disorder or
condition is selected from the group consisting of constitutive inflammation
including the cryopyrin-associated periodic syndromes (CAPS), Muckle-Wells
syndrome (MWS), familial cold autoinflammatory syndrome (FCAS) and
neonatal-onset multisystem inflammatory disease (NOMID), autoinflammatory
diseases, familial Mediterranean fever (FMF), TNF receptor associated periodic
syndrome (TRAPS), mevalonate kinase deficiency (MKD),
hyperimmunoglobulinemia D and periodic fever syndrome (HIDS), deficiency of
interleukin 1 receptor (DIRA) antagonist, Majeed syndrome, pyogenic arthritis,
pyoderma gangrenosum and acne syndrome (PAPA), haploinsufficiency of A20
(HA20), pediatric granulomatous arthritis (PGA), PLCG2-associated antibody
deficiency and immune dysregulation (PLAID), PLCG2-associated
autoinflammation, antibody deficiency and immune dysregulation (APLAID)
and sideroblastic anemia with B-cell immunodeficiency, periodic fevers, and
developmental delay (SIFD); autoimmune diseases including multiple sclerosis
(MS), type-1 diabetes, psoriasis, rheumatoid arthritis, Behcet's disease,
Sjogren’s syndrome and Schnitzler syndrome; macrophage activation
syndrome; Blau syndrome; respiratory diseases including chronic obstructive
pulmonary disorder (COPD), asthma such as allergic asthma and steroid-
resistant asthma, asbestosis, silicosis and cystic fibrosis; dermatitis including
contact dermatitis; central nervous system diseases including Parkinson’s
disease, Alzheimer’s disease, motor neuron disease, Huntington’s disease,
cerebral malaria and brain injury from pneumococcal meningitis; metabolic
diseases including Type 2 diabetes, atherosclerosis, obesity, gout, pseudo-
gout; ocular diseases including those of the ocular epithelium, age-related
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macular degeneration (AMD), uveitis, corneal infection and dry eye; kidney
disease including chronic kidney disease, oxalate nephropathy,
nephrocalcinosis and diabetic nephropathy; liver disease including non-
alcoholic steatohepatitis (NASH) and alcoholic liver disease; inflammatory
reactions in skin including contact hypersensitivity and sunburn; inflammatory
reactions in the joints including osteoarthritis, systemic juvenile idiopathic
arthritis, adult-onset Still’'s disease, relapsing polychondritis; viral infections
including alpha virus (Chikungunya, Ross River) and flavivirus (Dengue, Zika),
flu, HIV; hidradenitis suppurativa (HS) and other cyst-causing skin diseases;
cancers including lung cancer metastasis, pancreatic cancers, gastric cancers,
myelodisplastic syndrome, leukemia; polymyositis; stroke including ischemic
stroke; myocardial infarction including recurrent myocardial infarction;
congestive heart failure; embolism; cardiovascular disease; Graft versus Host
Disease; hypertension; colitis; helminth infection; bacterial infection; abdominal
aortic aneurism; wound healing; depression, psychological stress; ischaemia
reperfusion injury and diseases where an individual has been determined to

carry a germline or somatic non-silent mutation in NLRPS3.

16. The method of claim 12 or claim 13, wherein the disease, disorder or

condition is:

(i) an autoinflammatory disease such as cryopyrin-associated periodic
syndromes (CAPS), Muckle-Wells syndrome (MWS), familial cold
autoinflammatory syndrome (FCAS), familial Mediterranean fever (FMF),
Neonatal onset multisystem inflammatory disease (NOMID), Tumor Necrosis
Factor (TNF) Receptor-Associated Periodic Syndrome (TRAPS),
hyperimmunoglobulinemia D and periodic fever syndrome (HIDS), deficiency of
interleukin 1 receptor antagonist (DIRA), Majeed syndrome, or pyogenic
arthritis, pyoderma gangrenosum and acne syndrome (PAPA);

(i) Parkinson’s disease or Huntington’s disease;
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(i)  gout or juvenile idiopathic arthritis;
(iv) non-alcoholic steatohepatitis (NASH);
(v) oxalate nephropathy or nephrocalcinosis;
(vi) uveitis;
(vii)  hidradenitis suppurativa (HS); or

(viiiy myelodisplastic syndrome, macrophage activation syndrome, Schnitzler
syndrome, adult-onset Still's disease, or Behget's Disease.

17.  The method of any one of claim 12 to claim 16 wherein the treatment or
prevention of the disease, disorder or condition is performed on a mammal,

such as a human subject.

18. A method of diagnosing a disease, disorder or condition in a mammal
including the step of administering a labelled compound of any one of claim 1 to
claim 10, or a pharmaceutically acceptable salt, solvate or prodrug thereof, or
metal ion chelate complex thereof, to the mammal or to a biological sample
obtained from the mammal to facilitate diagnosis of the disease, disorder or

condition in the mammal.

19. A method of modulating the activity of a biological target comprising the
step of exposing the biological target to a compound of any one of claim 1 to
claim 10, or a pharmaceutically acceptable salt, solvate or prodrug thereof.

20. The method of claim 19 wherein the biclogical target may be selected
from the group consisting of the NLRP3 inflammasome, IL-1B, IL-17, IL-18, IL-
1o, IL-37, IL-33 and Th17 cells.
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