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-C(0IN(R)5, -NRC(O)R, -NRC(O)N(R),, -NRSOR, = -N(R).o]t}.
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Boage At X ouel me 83y 9/Es .9, 8
dootelzn], RE w9 oo EFERS Holw sh} Takshc ohAldl BE otk 5 AAdelA, ¥
Be B oo W Holw shie 3gE 3 = Hsd Ae TS ool it ol

SheE AAGllA, Y] Y RS B% me e Aash Ydsel Fow & an AUA fate ) o
A =A% F S oldel B Agstel Qold 4 glom, F HA(D HTe B AR oA
Holw thE ohAlsh 2FH, 37 U Al BEA(De] TE BYE wE OE R4 2AEse YR
ok, 47 WY ARe BA mE A% AsE 5 A

2 N4 el TR SAAE St olgel F7bH ARekAs WAl Folw £ k. o)7] 4¥E AA,
A7) IR AL AEsH o 51875 B 238 + ek, o7l M¥E e ) 8BS Afal]
A% HEe wel e ARy, oF 5o FPFA Folsh Waste] 2w &tk

.
© T

ojtt. dF- AHAdeA, 7] ZEHIZHRE|EE
S E A FAT, ARHIAHE H ol LA, ZEE
LA, Ry, ofolhm B FAME(i.e., Cortone), &

o] f=Al, Z2=ea, ofolaw B FAME, dAlHElE H o] fRA|, TRE# 1, ofolhH ¢ &K
E(i.e., Decadron), TH=Us L o8] {4, TR 1, ofo]hn T FAME(i.e., Prelone), ZFLE
FEHE G ol FiA, TR, olojhy W fAME, SERIEHE Y o] {LA|, LR, ofo]
A 2 FAE(i.e., ZEEE T Cortef), JEZAAZEE W o] FEA, T2= 1, ofoliAy H F
AbE, HEMHERE H o]f FEA, ZREH T, ool H fAME (i.e., AHUAE), FdiUE H o] f
, T2, otolam W fAME(i.e., Entocort EC), WMEZH=UEE L o]9] Fxi], T2, of
oj&w B fFAME(i.e., Medrol), ZHEYEE 92 o]9 {FEA, TRy, ofolhw B {FAME(i.e.,
Deltasone, Crtan, Meticorten, Orasone, %= Sterapred), EZ|UAEE 9 o]9] FLA, 2=, ofo]i
W 2@ FA=(i.e., Kenacort B+ Kenalog), B ol¢t FAM A& xFeTh. AR AroA, 7] Z2HA

sYRelst FRLRMEUE EE oo FEA, Zzmeln, ojeliw mi fAREelth. AR AAdA,

ha|

W) meEmsHzeEE FRozasedolt. 9% AAdeld, Y7 mzEmizoE: HEgAme
Ei oo fEAl, ZEEHT, ofolam Ei fAbEelth AR AAldeld, 37 meE s Es
A

AR AAjdolA, 7] ZEEZAHZo| ==, 429 2F 0.001 mg WA 1 mg, 0.5 mg WA 1 mg, 1 mg WX 2
mg, 2 mg WA 20 mg, 20 mg WA 40 mg, 40 WA 80 mg, 80 WA 120 mg, 120 mg WA 200 mg, 200 mg A
500 mg, H=E 500 mg WA 1000 mg/Le]l W R FoJHTt, AR HAAAdA, V] ZEEIAHZ| =R, Y9
o] °F 0.1 mg/kg WA 0.5 mg/kg, 0.5 mg/kg WA 1 mg/kg, 1 mg/kg WA 2 mg/kg, 2 mg/kg WA 5 mg/kg, 5
mg/kg WA 10 mg/kg, 10 mg/kg WA 15 mg/kg, 15 mg/kg WA 20 mg/kg, 20 mg/kg WA 25 mg/kg, 25 mg/kg
WA 35 mg/kg, W+ 35 mg/kg WA 50 mg/ke/He] W E FolErt.

A5 AAjdlel A, F2E TR AAe] o Fojxl, WaaWol AFEE TR AIAl=, & o1, 49
] oF 0.1 WA 10 mg/kg, 0.5 WA 10 mg/kg, 1 WA 10 mg/kg, 0.1 WAl 20 mg/kg, 0.1 WA 20 mg/kg, F=&
1 WA 20 mg/kgel S 4= 9ot

IR AAeol A, 7] TLR AAAE=, old dAHAE FA|¥, F2EIAAHZOE (4] Fo)& 233t= 3
oo FbE X mAS} sAll ot AR AAldelA, 7] TLR AAAE, old A= FAN,
FEEFILHZOE (AE Fol)& XFete F7H A mAS dAFsiA Fodn. 47 AAddA, &4 F
o= oF 18, 58 308, 1A%, 5A17F, 24A4%F, 48A17F, EE 1 Y Wo] A7) TLR gAA] =E F714<l X
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BAE Foste AS 3T A AR A, 7] TR dAAE F71H8 A 5A9 593 Fo 22 F
g, AF AAAelA, 47 TLR AAE F7H] A=A tE Fo] P22 Fofdrt. g7 AAdedA,
B71 F7MA AsAE AT (e.g., TF BAWF, 9 ), AW, 25 W, B4, Y, == 93} FAb,
A, A, 72, ZAF F A (e.g. Y Ev FUDE Fojdu. dF AAddA, A7 FH A mAE
FZE|F Y Zo|=o|t),

7] BoR g Ane 9y AREA AREE F dAY, e e 19 o7] AXE FFEL, T 9
I e AN A8 EE EQWHY Ho] k. 1Hd ke 8, oE Eol SEAE BEE RAXEE,
shut ool ey v S Al el T dEgAlE 28T 5

dAsA: dE 5ol LdEHAEW(altretamine), WUHF-A®(bendamustine), % (busulfan), 7FE2F2"
(carmustine),  Z2Z#FA(chlorambucil), ZFZZ2w ¥ (chlormethine), A|F2XAvv=— tyl=6izl
(dacarbazine), ©|ZAImE (ifosfamide), UZEZZLF(improsulfan), EAHOE(tosilate), =EF2E

(lomustine), W&, wEHZUE vE2S(nitolactol), YUF2H(nimustine), #FFYUF2¥ (ranimustine),
HEZ2u/=(temozolomide), E|lQH 3 (thiotepa), E# L% (treosulfan), ™ZFZHEIT (mechloretamine),
FF2 R 72 (carboquone); ©}3}X]F]&(apaziquone), XHF2=®(fotemustine), SFXE2IH| = (glufosfamide),
o) FE A~ = (palifosfamide), 3|32 H 2 9k(pipobroman), ER ¥ v =(trofosfamide), S

(uramustine), TH-302', VAL-083';

ZHEFE S3E: & B9 JEREgd, AaSgd, dEElEEd, nlEEd 3E, S Egd, 26
Zaiel | yitZete | g aZad ) AEGZSgY; 2aZdd ) YoZed, s aZad, AESZSgE;

DNA ®ZAA: 9= = o} H| Al (amrubicin), ®]AFE @ (bisantrene), HIAE}] (decitabine), F|EAEE
(mitoxantrone), XZ7}Z4H}Z (procarbazine), EZME|W (trabectedin), FEZ3W(clofarabine); AT
(amsacrine), B.222gAl(brostallicin), FAFEZ(pixantrone), E‘ri—‘jri‘:d(laromustine)l':s;
ExololiralA AAA: odF Eo] JEEXA = (etoposide), Ol =EIZH(iriF 9 can), #=4H(razoxane), 24

ZAk(sobuzoxane),  EIYUXA]=(teniposide), EXE|ZF(topotecan);  oFRUI|=(amonafide), HIZEHZF
(belotecan), L#ZEH olAH o] E(elliptinium acetate), B &AEA(voreloxin);

ALY HAR: o|E So] Fhapx| el (cabazitaxel), =AIEH (docetaxel), ol@]EH(eribulin), AAHHIAE
(ixabepilone), I HEA(paclitaxel), HIEZAE (vinblastine), ®W A g A8 (vincristine), H|==W
(vinorelbine), WIHAl(vindesine), HWIZFU(vinflunine); FE2HB @ EFEH (fosbretabulin),  EAEHA

(tesetaxel);

SRR o2 Sof ofamEruolAl’, olAAEY, 74 wuEe o] e, FHAE] (capecitabine), e}
Z@ Wl (cladribine), AIZEREH, o :=AJER . EEF A (floxuridine), FFUelWl(fludarabine), EFL=
2, AAER, WEREFA, WEEIACE ) dztgnl, HWEHA = (pemetrexed), ZHIEZMOE
(pralatrexate), o}A}LE] @ = & (azathioprine), E] Q ol | Y22 3F 2 (carmofur); SAEFEd

(doxifluridine), d#}Ae}&}Wl(elacytarabine), DE|EZA|=(raltitrexed), AFFAEMI(sapacitabine), EH|7}
—Eri(tegafur)z‘g, EgWEAN ] E;

St ER: oF S0 Euoviolal, HE|Quloll, HEAFHA, ouFR|Al, ojthFa|Al, #ulvL | UE|
22, vEntelal €, 2r| Al % , Am2Erel, 2344, 92, E87takolAl;

O~
ofZetsulal, HEmufolal, ¥ebsulal;

SEE/FEIYUAE: & Fo] oputdg s opngteHE, HZFREE, RAEY, ZFAHE, FEEEH}
YA, di7pag s, dapelE, s, EFeIE Al zEHE, ZFEME, EWXERE,
TAAY, S| 2EAY, R fALE, vER, Yidd, GEE2(nandrolone), EFEE, SEHQ
HE, TH=yEE, ZE5A3, e5AE, gREZ Y &9k (thyrotropin alfa), E@| V| H(toremifene), EdlE
2®h(trilostane), EHEAY, to|dagu~E; ofFHdl, thuhE, dl==Ed¥ (deslorelin), olFE Q2B

il
ri
i
u
Jo
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(epitiostanol), @ ZH 24 (orteronel), ?ﬂxal—?ﬂ‘:’]E(enzalutamide)l's;

olzvlelolA] AAA: o]F Sof olulwIFRHENE, ojtirERE, dAvsE, HERE YERE, HAE
g8 Lau|xE

28 FgolA AAA: = Eo] A FE| Y (crizotinib), THAMEI'H (dasatinib), olZZE|d(erlotinib),
17 etel d (imatinib),  @F9Eld (lapatinib), YEZE|Y(nilotinib), IZ3Y(pazopanib), digtdyg
(regorafenib), ZA#EIY (ruxolitinib), A9 (sorafenib), YEI'HY(sunitinib), ¥eleld (vandetanib),
W52} d (vemurafenib),  HFE|d(bosutinib), AT EIH (gefitinib), <tAEld(axitinib);  ©}9EH
(afatinib), ZElA =¥ (alisertib), UthHEH Y (dabrafenib), t©EUEId(dacomitinib), TUAIZH
(dinaciclib), ZHEld (dovitinib), AA}2~EF-¥ (enzastaurin), g (nintedanib), AutE]d
(lenvatinib), Y3 (linifanib), HAE]Y (linsitinib), ulAE]d (masitinib), u & ~E9-
(midostaurin), XEAFY (motesanib), Y|ZE]d(neratinib), £ ZE]Y(orantinib), 2] EA(perifosine), 3E
UEld (ponatinib), =F=EY(radotinib), TAEY (rigosertib), ElFa=(tipifarnib), ETWIEY
(tivantinib), El®Ad(tivozanib), EZtHEId (trametinib), YvlAZH (pimasertib), Bnbgd <Ehyydlo]

E(brivanib alaninate), #Itig}d(cediranib), O]—Tﬂr‘:/]ﬂ(apatinib)ﬁ‘, 7} A€ d (cabozantinib) S-#|o|E
1,3

[

, O]Eiﬂ‘d(ibrutinib)l's, O]E_E]%J(icotinib)q, lﬂ%-‘74-_3.131’1‘:}(buparlisib)z, /\]YL]'E]%J(Cipatinib)d, FH| |
)Y (cobimetinib) ", o)@ea] 4] (idelalisib)"’, W= ey (fedratinib)’, XL-647

ANA . A5 59 Uﬂ%%%ﬂ(methoxsalen)s; T2 (porfimer) A%, @#tEEH(talaporfin), HIEEEY

(temoporfin);

AL dE So] d#EEF(alemtuzumab), HA# A (besilesomab), H#AEAIW  H| =¥ (brentuximab
vedotin), AEA % (cetuximab), B~ (denosumab), ©]Z&F W (ipilimumab), L I5FF M (ofatumumab), 3}
U2 (panitumumab), #EA W (rituximab), EAIFX2 M (tositumomab), EztAFFW(trastuzumab), ®]EHA]

= == =

. - 2,3 .
F (bevacizumab), F)E2EFW(pertuzumab) ; 752 (catumaxomab), AEEFW(elotuzumab), o Zz}&F
S (epratuzumab), HF2HFF (farletuzumab), =7H=2]5% (mogamulizumab), YA]F5% (necitumumab), Y
EEF2 (nimotuzumab), LW F5FF7 (obinutuzumab), 27} (ocaratuzumab), <2 #31X W (oregovomab),

Al F W (ramucirumab), BEF5F W (rilotumumab), 25AI W (siltuximab), EAE]F%W(tocilizumab), ZF5F
. 1,2,3
F(zalutumumab), AF=2] 59 (zanolimumab), "FF5=¥(matuzumab), @ZFF9 (dalotuzumab) =~ , LYEFF

7 (onartuzumab) . @29 (racotunomab)’, EFEW (tabalumab)'”, EMD-525797 , U EF9 (nivolumab) ;

ANEFSL: 68 So] ATy, AHAE alfa, JEAE alfa2a, AEAR alfa2d; AREZ, giy=w
(tasonermin), E|AF71, S_EEﬂ—Erﬂl"g, QxS AHHE beta-la

OFE AFACE: & Bo] HEdFZ Y ZE|EA(denileukin diftitox), o]B&FE% E]2AE(ibritumomab
tiuxetan), ©] <L ¥lFSF(iobenguane) 1123, ZHE=UF Bl (prednimustine), EgtA~FFW Nebr (trastuzumab
emtansine), OZ~E#F-~¥l (estramustine), ZAFF(gemtuzumab), 2Z7}H]Al(ozogamicin), oFZHEAE
(aflibercept); AE#EZ] H<¢FEE~(cintredekin besudotox), ol E=E#d 2 E|=(edotreotide), O]+
Z7) Al (inotuzumab ozogamicin), WEFREW o] ~E} ¥ 1}E ~ (naptumomab estafenatox), SEE2FFW Hi}

2~(oportuzumab  monatox),  HZWlH(technetium)  (99mTc)  O}EA|FEH (arcitumomab)l's, RERZ

Jn to

al

[

(vintafolide)";

mAL, dE B /\]%—Er*%‘(sipuleucel)g: H]Eﬂi%(vitespen)s, Oﬂuﬂiﬂr—‘?E(emepepimut)—Ss, oncoVAX4, AE
. . 3 4 4 4

H 3] FE (rindopepimut) , troVax , MGN-1601 , MGN-1703 ; =

71Eb: A EHE =2 (alitretinoin), WA} 2 €l (bexarotene) , B2 ZY (bortezomib), o & -2

(everolimus), ©JRF=FAF(ibandronic acid), ©JWFE=(imiquimod), #'ZelXEw| =(lenalidomide), wWEJH
(lentinan), ™E]Z4l(metirosine), MIFHFZE|=(mifamurtide), 9] =E2F(pamidronic acid), #H7F2=327}

) ) 3 B L
Al (pegaspargase), HEAE}H (pentostatin), AEZFA(sipuleucel)’, AFzH&(sizofiran), ER|u}=El
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(tamibarotene), HWA|Z#]F~(temsirolimus), ©E]%=vP|=(thalidomide), E#E =2 (tretinoin), H|A=EH
7 (vismodegib), ZHE=E2F(zoledronic acid), HB=~HE (vorinostat); A& ZF4 (celecoxib), AA7|E=
(cilengitide), <NE]:=~HHE(entinostat), ©olEFYT}Z(etanidazole), 7ZFIEH|2>3 (ganetespib), o=z =2
(idronoxil), °]Ys}H(iniparib), JA}ZW (ixazomib), ZY Tt} (lonidamine), YXEe}ZF(nimorazole), }H]
=B E (panobinostat), HzE =2 (peretinoin), ZZEIPA(plitidepsin), EL#] =V =(pomalidomide), =
Z3:t+Z(procodazol ), YEEg ¥~ (ridaforolimus), ElAF Y R = (tasquinimod) , deEg~gE
(telotristat), EJ@3}Al(thymalfasin), El2t3A}¥(tirapazamine), EAE=ABIE (tosedostat), EZiHt24

(trabedersen), $-#]Y =~ (ubenimex), TAXETFE (valspodar), 7i]‘:]¢l(gendicine)4, rll’\]‘ﬂ‘é(picibani1)4, &l
%E]’d(reolysin)4, Y E} 2= y]m}o] Al slegFE o= (retaspimycin hydrochloride)l‘g, Eguphtd
=i

€l
=4

: PN - : . L3 .
(trebananib)”, &8 A (virulizin) , 7FE2ZZY(carfilzomib) =, AE2E}¥(endostatin), LDF

(immucothel )4, W gl - ~HE (belinostat )3, MGN—17034.

(1 Prop. INN (Proposed International Nonproprietary Name); ? Rec. INN (Recommended International

Nonproprietary Names); * USAN (United States Adopted Name); ! no INN).

A Al A, TLR JAlAlek sl o] o] F7ba AmAle] 232, 47] TR AIA E= 7] F7H] A&
A7F e Fojd o Foju= @Al FEkd viste], $dd AdE A7) Hste] FolH= 7] TR ¢
AA B/EE s o] FUHAS A BAS a3Al k(o] FAHEAE AN, HEHF 9, 5E8F¥ &
T Bl/Ee FoHE F E %S XS AaAIT. AR AA A, TR SAAe} ZE2E AR =
o] X292 IFEEFIAHRO|E @ Folo] Hlgte], Fold sEEIAHZo|= aAAQl IS EAv. o
5 Al A, TLR AlA e F7FA A gAle] gk, F7H A 8A @ Folo] nlgtoe] Y] A 846 Fol
e Q0o 45 AAldelA, TR JAAS 7] 744 AmAe] 282 7] F7H ARA &5 Fold
H3le], A g9 F 7|7He EQh. AR AA oA, TR JAAL 7] F714 X z3A e 2§, 47 714
A8A @E Fofoh wiE FAES SRIvh. A AAldelA, A7) F7HE ARAE AEE AL RO =0t
AR AA oA, 7] FEEIAHROEE ERQEIAREE B 19 XA, TREY, ojolin ER
FrAbEelth. AR AAdolA, 7] mEHIAHZO|EE EFRIZE T, AN AAdddA, gl
el TR AAA e} 7] F7H A gAle] 232, a34Ql ko] TR JAA = 7] F7H A8A &=
of Hste] tf g¥Aoltt.

TR oAAl= w=sh, AN B/ Alx vy WY vh-gs 243t Qo] 54, odE 59, 2olds vholg~
2, HHlgobd, = VATl o3 W EdAstE wol Ay, FE-dE, d8FE, FIA-FAHE,
I, B WEEold WY, Shels, B4 2] e R dud; Syadmd; JEs; Al 9
215 DNA ®ils Az gl FEjaded; e s; 9 oleh fAkgE A3 §A AR EHE WAl ofFHtERA
&3 Aolth. AK P, ool IAFHA = FA T TR AAA] 2 Wi 23S st HPayge #
b AW e A5 A3 AR ARgET. AN FdelA, old A HA = AR, TLR oAlAl 2 9
e x9S et HYgee 7494 Ao Azl AgHT

A Aol A, ofol] FAH A= FARE TIR JAA] 2 A2 Az zol=9] 235 ¥Fehs P2 A
b AW e A5 28 AR AREET. AR AAldelA, A7) A7bEe A ol AFHAE &
ARk, FEbE s HEe ) AANFEEEL ) A7PEY g8 Ay ohdd Asks, A8, ARAGE, A, A
sh H¥A (Scerosing cholangitis), B BFY I Y o=y Aednt. A5 Ao, 7] Arhde] 2
WL o Fgolt),

EF A7IM AlsE AL, oAA Aed TR AAAl, B TLR-7 BU/%E+= TLRS-F% W whg-& AAlsts W

AN ARGl tgk AXNME EIsh= 71ETF Al

olv=¥ A8 (e.g., TLR7 Y/%+ TLRS ofnYAEo] 3t wk-s , gL
A, A7bEg Aol s o) S3TS S, Wy A AW ¥
slo] N EFFQl A H4, W/ TLR7 ©/WEE TLRSO <& mizie 2H =
A8 9/EE dihHE A% TR JAA = Ade 5 9 58 A

Wiz (S 5o, A71A faA B Fe gad)rr 23 SEHAN, AY] JEs ofr] AiE TLR AAA

(= TR JAAE 2dsts AY) e Edshs skt ofde §71, B & AES] AAJAM, dubzom 2ol A

ofi
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of7] MG "HESH BB, AVl olF) AL wF w
B olx AAAE: R A, H, &M, oA, o, £E, Et

o},

eI AE UlellA TLR7/8, Ei= oo Edwlole] 2de @3 71 #oke T4 7]
g B F8etth. 2eF 59 o=, ol @4 s ]

AA 4]

ojgt AAlefell A BARE AAH, 54 A AAldelA, gt v W dapel whe Ay, dnk
M2 2 Bl 54 sgee] e BARL SIARE, v ARk R, B el 7 Zokel S 7lEAk
A4zl g& Wio], BE dighe, B 7] AW o8 e 7 % Tl A48 + Uy

FA, Wb F AAlde] v Ao AMgE Vs ¢ #AdE BAIY B 9, & E9] Journal of the

American Chemical Society ¥+ Journal of Biological Chemistryol] AR&¥ T},

r)J
oft
22
o
u
i)
B~
lo
il
i)
o,
=

EE NMR 28L&, %A} NMRell thell 400MHzoll 4] Bruker 400 BBFO ©3x o] #2F# Bruker Mercury Plus 400 NMR
347, mE AR NMRel thallA] 300 MHzoll Al Bruker 300 BBFO ©xlo] &% Bruker Mercury Plus 300 NMR
B347], T A NMROl ths 400MHzoll A Bruker PABBO BB-1H/D Z GRD 3 o] &% Bruker Avance II1I
400 MR #3712 7]5HAJTH. tif-2 S5astd e APA o= 0.03% WA 0.05% v/v HEHHE LTS
wgaga, ol 71E A% (12 C % gl el d 0.00014 AAERA ALHAT.  FrastE &7t
HEZWeAdehS 23511 & Ao, 7] v-F5astd & das 7 AEEA AMREJL, 314
AP ZA AEEHA (. Org. Chem., Vol. 62, No. 21, 1997).

-
P
=
w2
Mo
1%
rlo

2709 oS =TE F SHUER 3T

- UFLC 20-AD A]2=®l 2 LCMS 2020 MS HE7]2 o|Fo]x SHIMADZU LC-MS 71Al. AH&® A% Shim—pack XR-
0DS, 2.2um, 3.0 x 50 mmo] AT}, A3 AU AES AL, 95% A (A B 30.05% TFA)A] A=
ko], 100% B (B: oMMEUEZ 0.05% TFA)CRZ Zwom, % 3.6min < AZFAA 2.2nin B
SHHAT. A7) 48 &EE 1.0 nl/nin®] 38 EFEo 4] 40Colth. Diode Array A%7]E 200-400nmo. &
2AF . A7 A BT A Be 54 BEoA FwE WA 2Ze] o] YR (ES)e] EtE

(e}
ATH. A7) A B337)E= 0.659 A7 A7 EoF m/z 90-900 2 A7 FE ).

N

- Agilent Technologies A} Agilent 1200 Series A& 37|, Atmospheric Chemical Tonization (APCI) Ei&=
Electrospray lonization (ESI)S AF83%. Diode Array HE7]% 200-400 nmell Al ==Y, 7] A5 &
F71% 0.659] 270 AIZE SoF m/z 90-900 Abololl M AziE Ak, A XBridge €8, 3.5 um, 4.6 x 50 mm;&
wl A: & + 0.1 % TFA; 8w B: ACN + 0.1 % TFA; Flow: 2 ml/min; ZHYAE: 0 min: 5 % B, 8 min: 100 %
B, 8.1 min: 100 % B, 8.5 min: 5% B, 10 min 5% B %3+= LC/MS & ZMD (ESI).

HPLC dlolE+=, A= (XBridge C8, 3.5um, 4.6 x 50 mm) % 27§ o]FA(o]&54 A & + 0.1 % TFA; o]&4 B:
ACN + 0.1 % TFA)S AF&3}:, Agilent technologiesAte] Agilent 1100 series HPLCE AFg38le] dojxt)t. =
¥ FEF 2 nl/ninelflth. 7] ZHUJE SRS oS3 2ok 24 AFHA = g, Omin: 5 % B 8
min: 100 % B; 8.1 min: 100 % B; 8.5 min: 5% B; 10 min 5% B.

dubHom ool ek (1) B #¥ et E9 e §olstAl ol87hed E S2dAENEH AxdE
T Ak 2Ed 8 Bdo] Ao R olgrteetA ¥k, HFE A VIER Axd vk duryow,
shebAl(1) 2 #d sher s oo /W seEs AT 4 dme, 74 2R 54 AGAd wet ged A
olm, 13 AAEL Fal TleEore T4 TlsAtEel il Ak, olF Aol AH ohE dnk
B8 Ak gD % sk E] site s Alxsted AREE S dvE. v whEAelA AwE v
o 24, dE 5o 25, &1, Be FE-Aok2 AAdBAMRE FojA o AE = AL ofytk. AP H oA
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o ZAE 4 Uk, RE HI 2 2RI giste] &S FxFc}: Philip J. Kocienski, in
"Protecting Groups", Georg Thieme Verlag Stuttgart, New York, 1994 and, Theodora W. Greene and Peter

G. M. Wuts in "Protective 7]s in Organic Synthesis", Wiley Interscience, 3 Rdition 1999.

Z7HA4) 1: -F==9d%[2,3-b]HFA

cl ':'); {F cl
~ N AN S N_j
)
N MH, THE, t NT N
Method A
vy A

g-F22y g E[2,3-b]F&FR: THF (100 mL) = 4-F2=23gd-2,3-to}ql (1.90 g, 13.20 mmol)e] &N,

AeoA SAGUBE (1.00 g, 17.20 moD) & A7FsHIeh. Polxl §91% o F 6h Heb AedA wusr.
wrgol $hEE W, W EPRES AUl FHS, dojdl AE AF olHl= F E0A(0% WA 50% o)
HelE)E geldtel Be4l ARvETANE A, s-FRevlew(2,3-b]9eE w1 (2,10 g,

+

91%) = ATt MS: m/z = 166.1 [M+]

74 2: 4-222-1,2-goE-11-9E£[2,3-b]F 2 d

cl
it
<l £|—5@ asr ) v
: \ [5 nBull, THF, -TE*C N*" N .
L g TEA, DMAR, then Etl =57
N DM, rt
Mathod B Method C
[ cl
KOy E.CiC0; N
meoH, 50°C I mecN, 40 L
N M NTOTM
H Y-
Mathod D Method E
Wy B

4-F22-1-(Fde¥Ed)-1-9E2[2,3-b]9FE: DM (100 nL) F 4-F22-1H-322[2,3-b]1FHH(2.85
g, 18.68 mmol)e] &feo], wlAdlexd F2go|= (4.95 g, 28.02 mmol), 4-tudolm =T 2d (228 mg, 1.87
mol) 2 EFdolvl(5.67 g, 56.04 mmol)S LA H7lelgdt). dojzl £AS o] AL A] 3h Fo
Wit dhgo] S8 EHYS o, ¥ EFES AdEtdA w5HI IAE AR dEE F Et0Ac(0% WA

9)-4-F22-10-F2S2[2,3-

Al
3L

500 2 E)CR Ll ZH4] ARmEIRIE BASY, -(MAEFE
plola)ele WA Az At (4.98 ¢, 91%). MS: m/z = 292.9 [MHI] .
U C

4-222-2-989-1-(H9&Xd)-1-HE2[2,3-b]: -78ColA, THF (35 mL) ZF 1-(MA&ETY)-4-F==-
-9 &2[2,3-b]F#d (1.86 g, 6.40 mmol)o] &Holl, 5% &<t n-Buli & (THF & 2.5 M, 5 mL, 12.80
mol)S A7}ttt dojxl LMS —78Co A 1h E<¢F WHIEII, o]F QO T E (2.20 g, 14.10 mmol) & =
A A7Fskdth. ol F wkg EFHES WNFSIHA 3h B -78T oA 0C7HA Al 73k, wkgo] kA
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HAS W, sat. NHCl €9 (20 mL)& FH7bstel FAstar, dojx EFES old olAH oI E(60mL x 3) o= F
8t F714ES 2¢eta, Bakolom AFEta, NaS0,2 Axsdh. SulS ggtetol A AAska, A5
e 2 F Et0Ac(0% WA 5% LetIAE)R &Elats Fdlq] ARvELd9 2 AAste], 1-(HA&Exd)-4-2
22-0-og-1-9 22 [2,3-b] 7S M mAZ Ak (591 mg, 20%). MS: m/z = 320.8 [M+H] .

W D

4-Z22-2-49-11-9E2[2,3-b]FFd: MeOH (20 mL) F 1-(MAETI)-4-F22-2-dEd-1H-F=Z2([2,3-
bl (575 mg, 1.80 mmol)o] &, Ao EE}E 7HEUC]E ( 592mg, 4.30mmol)S H7lateich. ez

E3ES o|F 3.5h B 50TColA wuksHr. A27kx] Wzbs & kg EEES 719 } oA FF3sta, A}

= DOM(50mL) 2.2 A3t A7 E8E F B84 AV qgEe] Yo, oJds 7eks) m eZglo] 4-

ZRe-0-od-1-¥E2[2,3-b] MU webd uAZ AT} (443 ng, = AAE). NSt m/z = 180.9 [MHH]

vy B

4-E22-1,2-99E-1-HEZ[2,3-b]F D! oHNEYE- (23 nl) F 4-F2E-2-od-1H-¥E2[2,3-b] ]
(443 mg, = AR E) fAo], 204 Cs,005(1.40 g, 4.30 mmol) E 2o =ole (676 mg, 4.30 mmol)S
A7rsiitt. 9ol k=S 3.5h E<¢F 40TCelA wwksigivt. whgo] AHUAS W, 4V] v EdEs A
slel| Al w&3)aL, FHARE DOM(30mL) 2 8]A]algltt. A7) EFE F B84 A7 odfEo] Yo ofde 7k
sloll Al FEF8l] 4-F22-1,2-TdE-1-FZ2[2,3-b] 2 HE = 2dZ ATt (333 mg, 89%, 2 A

=ob) . NS m/z = 209.0 (M.

04 3: 4-222-1,2-UWg-1-9 22 [2,3-b]9F Y

(]

J i Gl o
Ml NN K003 Mol NaGH
D,—.‘a’ﬂ LOW, THF, -78"C Of_sf-';' meoH, 7ee U g — DM, -G -

Wl \
Mathod F Mathod D Mathod G

WY F

4-222-2-mg-1-(I9<TY)-1II-HEZ[2,3-b]: -78 ColA, HEHIN=2FH(30 nL) = 1-(AAEEY)-
4-ZF22-1H-9Y22([2,3-b]9 Y (2.00 g, 6.85 mmol)e] &lef] LDA & (THF & 2 M, 3.4 mL, 6.85 mmol)
S AH7)slodtt. dojx gHE 1h T -78T oA wwketar, o]F 2o x=wEr (0.97 g, 6.85 mmol)S =g|A H
7valeitk. A7) dolzl EJFES o]|F 5h HoF -78CelA wRksgith. wkSo] A US W, H0(30mL) o® F
Asta, dojx ZFES oY olAHO|E(50L x 3)07 FE3UT. §/AES FFela, BElelow AH e
3, NaSO.2 %8, fulE 7atalo A AAsIY 1-(HAEzd)4-F22-2-vEd-1H-9 22 [2,3-b] 9T H
< 24 292 IUT (2.50 g, £ AHE)

1-222-2-ved-11-9E2[2,3-b]9IY: 4-F22-2-dE-1-9 =2 ([2,3-b]F o], W DS A&t 4-
F22-2-fed-1-(AdExd)- -9 ZSZ[2,3-b]¥d oz RE AZxHJT. = YAHES, DM T MeOH(0% A
10% ZYtAE)ez L5t Zog AzvEaYZ AAStY, 4+-F22-2-vE-11-3E22(2,3-b]9Zd S

A mAR AT (900 mg, 79%, 2 TA Eeb). MS: m/z = 166.9 [M+H] .

4-222-1,2-Urd-1I-9E2[2,3-b]9D: -10CoA, NN-UHELZol]=(10 nl) & 4-F22-2-vE-
-9 &2 [2,3-b] 921D (338 mg, 2.03 mmol)e] &Hell, A d=5A=(240mg, 6.00mmol)S H7F3klTh. o

ol

5 9 oTuE (284 mg, 2.00 mmol)S #H7}slar, A EFES 4 SO -10 ColA wukath. wkgo] 94
HAS W, A7) v EFES DCM(100mL) &2 4” 3far, °é<>1{1 EIELS B2 (300l x 3)OF AH —s} =
7] F7148 BEelow Aﬂzioh 2 NapSO, 2 AT, SulE gdstall A AAs A, dAE Hf dEH=
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% EtOAc(0% WA 10% Zt)QE)Z &= Zd4] a2ntEad =z AAsle], 4-F22-1,2-v|Hd-11-3
22[2,3-b]9 WS b AR AT (300 mg, 82%). MS: m/z = 181.0 [M+H] .

FA 4 tert-F4 (3R,59)-5-vE ¥ g d-3-L 72 ntH| o] E

MNHBoc
\]fj,NHz (Boc),0 \mf“"”ﬁ““ RIVC, Mg (15 atm) Yj’
MaHMDS, = PHO., AcOH, 70°C “‘ﬁ

N THF, 1t N

[1)L-DATA acetons. MHBoc
-PrOH, 1t _ \(j’

{2)KaC 05, DCM. rt N
H

tert-Fg 5-rEyd-3-gIt=utHo]E: Ao, HEGS=2F (150 mL) ZF 5-wlEy] el ¥-3-0}71(9.50
g, 88.0 mmol)e] &Mo] NalMDS €<% (THF & 2 M, 110 mL, 220.0 mmol)S 10min F<F Z71&etgdet. dojx &
NG ALo)A 1h FoF mukath. o] F Boc0 (21.14 g, 92.4 mmol)S H7Fstth. wbg EFES AL2oA
F7F 2h o wWWIGith, whgo] ShAEAS W, oA sat. NH,CI £ (100mL)e] H7ME FAFUCH. 3]
o d=s g oRAE O] E(150mL x 3)o.® FEStAL, FUIFES e, Belelo® MH3EaL, NaySo,
2 Az, e gt AASL, AF odEE F Et0Ac(0% WA 35% LTAE)R Felas &
F ARvtEaHI R GAS, tert-FE N-(G-HE¥gd-3-)7t2uHo|ES =g uA 2 AArH(15.18
g, 83%). MS: m/z = 209.2 [WHH1". 'H NVR (300 MHz, DMSO-ds, ppm) & 9.49 (s, 1 H), 8.38 (d, J = 2.4 Hz,
1H), 8.05-7.97 (m, 1 H), 7.73 (s, 1 H), 2.24 (s, 3H), 1.47 (s, 9 H).

tert-Fd  5-vEyHd-3-dF2nleo]E: 500mL  ¢H B uke7) ol A, tert-5-8
N-(5-"E 3] g d-3-L) 7 =ntH o] E (14.22 g, 68.43 mmol), PtO, (2.50 g, 11.01 mmol) ¥ Rh/C (5%, 2.50 g,

1.21 mmol)S Aol A AcOH(250m1) oAl E&HE AT}, EFES 24h ot 15atne] G448kl A 70CAA F43}
sholth, whgo] AENS wf, 7] vhE EFES *E‘—%VW Wzhsieith, wbg E3E T B84 uAVE o
Hof vhear ofels grefstel A wHataltt. S DAM(100mL) = S1Askal, 7] &% =
ZA= SN (20%) 0.2 127FA] iﬂ stk dojxl EES DOM(10nL x 3) o2 FEF3a, F7INES
velelog AHskal, Na,S0,2 Azt s sl AAS], tert-59 N-(5-wE v

Zulrlo] ES vhe A ;A= At (14.19, 97%). MS: m/z = 215.2 (W]

tert-5 & (3R,59)-5-Fl €y A-3-AFt2HlHO] E: oA E(200 mL) F tert-FE N-(5-wE s 2d-3-)
ZhEutd o] E (11.70 g, 54.60 mmol)e] &fo], AH-2oA o)Ak (13 mL) % (2R,3R)-2,3-bis[(4-H5FA]
Hd) 7t d A [ Etto] @ 4F (28.95 g, 69.19 mmol)9] &S H7lelict. doixl EFES 24h 5oF A2
A awkskar, o] dojwtrh. whgo] SAEE W, 4V AAEE AH/E FHs WA 1A S daL, o]

)

S 0CAA E(165mL) F ¥ElE PR U0 E(29.06g, 210.27mmol)e] &N o] A71siglt). dola E3E
o]F 0ColA YE==2mg (100 mL) ¥ E3star, A4 2.5h & wHkslgltl. o|% 7] =S HE=R
k3L, BEeloz MASa, Na,S0,2 AZ3eY. s

2rEh(100nl x 3)CE FEPT. FINES 23
7rerstoll A Al AT, tert-5-8 N-[(3R,59)-5-wE 3 dg¥l-3-2 |7} 2ulwo] ES WA ux2 AdYc) (2.93 g,
25%). NSt m/z = 215.2 (M1

- 299 -



[0455]

[0456]
[0457]

[0458]

[0459]

[0460]

[0461]

ZIHSd 10-2025-0043596

F7HA) 5: -EREF =AU -5-IIRUEY

H
COOM COOH COoH 0 0 COO0H
I 4, N0 o NG, - hH; it Nj
H-&0,. 130°C ] NG, B, it NH. EMIH, 75°C B
Ci ol Cl ’ |
EGNHr.-
{1)SOCI,, 80°C j __POCH j
{2)NH3 H0, DCM, 1t OWF. BO'C
4-F22-2 3-TJUEZHZA: AL, HNO; (14.4 mol/L, 16 mL, 0.23 mol)< H,S0, (80 ml) = 4-ZF==-2-
UEZ A (19.00 g, 94.52 mmol)©] &9l 30min 5 A7bslt. dejzxl o1& o]3 1h E<k 130 CollA]
EHJ%ME}. A27HA Yzhe &, 4] dbe EHES 49 &
2F JEEAE fd(eoR 7R 2MAUTE. EFES o]F HdstillA F53) ‘#% EYEEREH B84
IAZF A=l Yk, AN pH #2 o] F FAF SA(BM) oz 302 2™sta el dojwr. ] HHA
S ouz FFste] AEsteld B el Axsle], 4-F22-2 3-THUERMZRANS ¥ wdhd a2
O—] +

Aot (4.8 g, = AAE). MS: m/z = 247.0 [M+H] .
=

2, 3-tjobu| -4-ZZ 2 ZA: AcOH(80 ml) & 4-ZEE-2 3-tUEZuMzAl (4.80 g, 2= AAE)d, A
H B (1000 mg, 3.58 mmol)S F7Falsith. dolx EFES 2h ok A4 wyksde}. vk TIE F
284 WAL kTlol e, ol AR SHaL, 2.5 Clohl iR AL Ao 2
At (3.12 g, = AAE). NS m/z = 186.9 [M+H] .

-Z22F=AA-5-Ft2EBAA: o EkS (40 nl) = 2,3-Uolu—4-ZF22MZA (3.12 g, = AAHE)9 &
o, HO & S22us= M (40%, 14.4 mol/L, 20 mL, 0.29 mol)S ALe)x A7, dojx AL 2h
wok 75 ‘Coll Al mukslgith. Aezkx] WZE F, Ay ukg EFES KOG 07 8AEa dojn EFES
o g olMEo]E(100mL x 3) o2 FE3AUT. F7I4ES 2Fstn, BElelo® MFH3la, NaS0,2 AZsA .

S Aol AAGe], 8-FREFASFLA-SIIERLNS =Ed odE AT (1.70 g, = A=),

I

MS: m/z = 208.9 [N

-Z2EF =AU -5-t2BAA): §-FR2F=AU-5-F2EAN (1.70 g, = WS

2ol =(30 L, 0.39 mol)ol H7lataich. dojxl §oS 2h Hk 60 Coll A ket Whgo] fuE F, wkg
EHES Aol FEetar, 47 FARE DON(30mL) 2 B A e, dojdl §aS 0 (74 WdZhska, N0
& 0.30 mol)< 5min & A7batdct. dojxl EFES oF @—%oﬂﬁ 1 h &t
W, wkgo] SAEAS wl, W EFES 20 nl H002 3AEtar, oY olAEo]E(50mL x 3) o= F
3. F713ES sk, HElo 2 AFHSIAL, NaS0,2 A xskqch. &g Fhelstell Al AAsL, A
g M olHZ F EtOAc(0% WA 50% LTIAE)R Geletes Fdl4] ARvtEHAR FAste], - 22T
ER 52 EA S gk 99 AT (1.20 g, 6%, 4 9 EH). NS m/z = 208.1 W]

1m

S-FEZEZFHAU-5-FRUEH: NN-tHEEEoln= (10 nl) F $-FR2IFAA-5-7l=2EBAM= (0.78 g,
3.77 mmol)©] &9oll POCL; (4.00 g, 22.88 mmol)S A&ojAl A7baialct. dol7l &olS 2h Ek 60 “CollA
waketgivh. AL/ YAg §, A7) g E3Ee EGmL) = FAs old opAH o] E(SomL x 3) w2 F
. SAES zelet 2 AAskar, Na,S0,2 Axain. S st AAs, FA}
23 YA E)R gsteE S AREIYIE AAse, -FEEF N
Ael-s-7lRUERS ox-wmaA mAlZ AT (555 mg, 78%). MS: m/z = 189.9 [MH]. I NWR (300 Miz,
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DMSO-ds, ppm) & 9.24 (s, 2H), 8.48 (d, J=8.1Hz, 1H), 8.23 (d, J = 8.1 Hz, 1H).

FA 6: 8- ASLD-5-IRYEH

3
CI j NBS, AIBN AGNGs HiO ANy
j rﬂe«'..n 5|:|'-‘|:: |_£‘.|., anc j T EmHA N;l
|
Br

'?H
N IIIJN
MH-OH HCI B CulDAz); | N‘j
=
MWalube, EXOH, TORC ;[ AcOH, MeCHN, 85°C N"’
N Br
Br

5-HZ2R-8-wEFA 54 CHCN(80 mL) 5 5-HEF 524 (9.50 g, 65.97 mmol)2] &of, 1-H 2Ry E2d-

2,5-0& (27.00 g, 151.74 mmol)S Ao A H71515ich. Aojd §ALE 16 hE<SH 60 Coll A wHalgic), AL
A Wk 30 A vke EEES 7&%‘6}011*1 FESII ZTALE ol oA E|O]E(500mL) 2 34 slsitt. A7)
EgE 3 B84 wA} ojnslo] ten ofog neleloz AHeI, NasSOE Azt SulE @t

A AAGY, 5-HRR-g-mE A=A S 2 nA = ATt (6.00 g, 41%). NS: m/z = 222.9 (],

5-E2Rr-g-(drardE)F=Ad: CCl, (200 nL) F 5-E2R-8-wEF|=43 (6.00 g, 27.02 mmol)e] &
o], NBS (19.23 g, 108.08 mmol) 2 AIBN (0.71 g, 4.32 mmol)& H-&olA FH7latdct. dojx &AL o]F 16
h 5k 80 “Coll Al mmbsldvh. Ae7kA WAF F, 47] whg EHES AUIA sHL S olF oA
B E(500mL) & 3|43kl 7] e 5 584 AT oFEHo] e, ofF odg HEjlo R A3}
3L, NapSOs= 1zshivh. &miE rdstel Al AASaL, A dlel2 5 EtOAc(0% WA 5% Let]AE) = &&ls}
A

= ZY4 a2nEaYgdE ZA s, s-HER-8-(HE2RuE)F
g, 70%). MS: m/z = 378.7 [M+H] .

Aag B2 w3 AR A (7.15

-HEZRFAZAU-S5-FF2 B LI =: o2 (290 mL) T 5-EEZE-8-(t]E2EdE)F=4d (13.50 g, 35.71
mmol)e] EMell | B (90 mL) = AgNO; (24.27 g, 142.86 mmol)e] NS A Lo|r] A7}t dojx EES

o]F 1 h &9t Ao WAt Wkgo] SAHSNS wf, A7] Wwg E34ES CHCN (300 mL) o2 3]X3slar,
HAISEATE, AL oItroe] vox, s AftEtelA FFEe], §-HZEFZAR-5-7t2 B &
=S A TR AT (10.00 g, X AAE). MS: m/z = 236.8 [M+H] .

270

=

(B)-8-BERFAZLAA-5-II2 B AHI) = 4 oehS (100 nL) 5 8-HERF%AA-5-7l=28 dd 5= (10 g,
Z AAE)Y gMo, NaOAc (6.34 g, 73.42 mmol) = NH,OHHCI (3.12 g, 42.65 mmol)S A2d|A H7}slict.

i
2
2
ot
2
i
o
w
=
ol
2
BN
(e}
)
2
—_
Fﬂ~
_OL
_Q
z
oo
2
e
in)
)
32
tlo
=
£
oo
ot
2
i
ol
A
op
o,
Rl
2
N
)
-
(e
3
2

g, 33%, 2 T Eoh). NS: m/z = 253.9 [MHH]'.

-HERAXAI-5-FIRUELH: olHNEYEZ(20 nL) 5 (B)-N-[(B-BE2EFAxadd-5-d)rdad]s| ==
W(3.47 g, 13.82 mmol)<] &Hol|, Cu(0Ac), (577 mg, 3.18 mmol) 2 o}MEAF (1.24 g, 20.73 mmol)S A

A R7berieh, @oldl EFES 15 hisek 88 CollA mubaldith. Aestx] WzE F, wg EFES opEY

EdmL)Z AT, A7 E£3E T 584 AT o@Eo] dea oS et A st A
2 AS JEHE = EtOAc(0% WA 15% 1HtAE)R &8sl ARnE IR AAsIe], §-HRRF=2e-
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5-7lRUERS waba mAE AT (1.22 g, 38%). MS: m/z = 235.8 [M+H] .

FA 7: 5-BERERAVEA-8-JIRUEH

r r i
o B2 A0SO, Ty MBS, AIBN N AGNDy =M
d A" B 4
¥ Ha30, i Gl M Ha L M
Br Br o
8r Br
HOMHL HEl =y CI.LI:CU:U:]_Z, AnH N
-——_— i b AR B —
- 2 2
AcOMa N MeCh M
EraH ’ﬂ 1]
OH

S-WE-3FFAUYEH4-2: 2-opr|=-3-wEwlZAF (125 g, 0.820 mol), EEoludl olAEo]E (257 2.46
mol) @ FEolu|= (32.5 mL, 0.8200 mol)<, 7|AA nwk7|7} A2E 2L R.B Woll A &3+atgitt. t&—g—

S 3h FQF 180 ‘ColA Zhatdrt. Wk e LONSE RUEHPHAL. &4 ¥, e ERES R 97
17131, 2N NaOH(300mL)©o.& 3A&lgith.  16min ¢ SUS LA wyks & bkg Z3d&5S 1 5N HCl &
Moz FAslEIGTL. MAE AE A AASI, A& AP BEE AF Al 2-Fslel A

SH-FUFEA-4-2 (125 g, 94%)S 9 WA 1A= A9tk H NWR (400 MHz, DMSO-ds, ppm) & 12.2 (bs,

r}ob

Ky

)vmo

o,

H), 8.1 (s, 1H), 8.0 (d, J=7.8 Hz, 1), 7.7 (d, J=7.2 Hz, 1), 7.4 (t, J=7.6 Hz, 1H), 2.5 (s,
3H); LC/MS(ESI) 161 (M+H).

4-222-g-fEdAUYEA: TATZ A LAFZgolE (800 mL)E B oA 2L 9F uier Zgkazo)
gk, 7)o, s-WEdAUZA-43N-2 (125 g)& ol HA7ed. ue E3ES 12h 59 120TolA
SEAZT. e AS TLC 2 LS ® RUHFST. 94 3 whe EFES RIAA WA 7|3, 7HekE)
oA Fukste] AZAIZ U, dojx FAFE DOM(500mL) o &3iA171a, AlEH o2 WukshHA L3l K, (0,2
7t dg €8 Y2 =g A Yo FAFHUL. olF A7) frI5S BEsta BEleg AHEa, §9S 4F
Ao|ER Axsta AFslA FFst, 4-F22-8-mEdFAUEA (120 g, 86%) S wdd uAZ AT}, o
AA glol e wANA ARESATH. NSt m/z = 179/181 [N+

}_
A AIEZH: A A] DAM(700nL) & 4-F=Z=Z-8-wEdAYEd (120 g, 0.674 mol) wwt £ &
d

FAE TS =AE(175.7 g, 0.943 mol)S Lro] H7balglch. whs EFES 12h F9F 45 CollA 7pdatsl
o whS AL LOMS ¥ TLCE EUHEHS . &4 &, ukg ERES RTWM WAA7 2, e 38 A%
Al71aL dojx AFS EtOH (500 mL)ell &-8fA]7]aL, 5N NaOH &< (50 = H7lsta 6h < SFARAG. A
7] Wb SEE LSS 2 EUHHEL. oA F, 4] J% =3 RTWM WZFA 7] 31, MIBE(3x600mL) &7
FEIT. 238 4715E BEl 902 AHsta, AF A ]E; Hnzsta, gl A F5HsTt.
3]

= 2
ol WAIE F3lE A7t A(60-120mesh) S Al gsls ARntEadu s AAStL, Af dEHZ/dEolAH
Ez 893, = AUEA(60 g, 61%)S AEH vk wAZ A9k H MR (400 Miz, DMSO-ds. ppm)

§ 9.54 (s, 1H), 9.31 (s, 1H), 7.96 (dd, J = 8.8, 8.1 Hz, 1H), 7.87-7.84 (m, 1H), 7.64 (d, J = 15.2
Hz, 1H), 2.67 (s, 3H).

5-EER-S-HEAUE: FF FAH(700 nL) F > AHo]E (151.5 g, 0.486 mol)e] Wty gollo]  g-mel
AVEA (50 g, 0.347 mol) S 0TCA Yo u7}—a—}aiu} HE (21.3 mL, 0.382 mol)S AH7}star, w-& =3
&S 16h FOF RTOIA ki), vks-& 3ol 7tz o= LONSE ZYEH k. 16h Eoll, LSS 40% &
woEd, 7%9 ofolAn, 10% YHEERSIGHE H 40%° AEES JEdT. Rk ERES dgo=
§7_33} oqyﬁm bRl FEEAE o dd|slalgdrt. FHZS MTBE(4X5OOmL)i FEsta, EE B
2l §doz A, F7]5S AF AWlolER Hxsta, Tt FF3%0T. ARES F43td
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Ae7b A(60-120mesh) & o]&at= Ad ARntEaH9 2 GASta, A oHZ/ddotAHolER &35
s-RER-g-dEALEA (16 g, 20%)< WA 1A= Atk H NR (400 MHz, DMSO-ds, ppm) & 9.59 (s,
H), 9.39 (s, 1H), 7.92 (d, J = 7.72 Hz, 1H), 7.76 (d, J = 7.72 Hz, 1H), 2.62 (s, 3H); MS: m/z =
223/225 [M+H]'.

5-EER-g-riBenddEfuEd: dAstolA CCly (800 nl) % 5-BH2X-8-wdA=(53 g, 0.237 mol)9
AHkE Golo]] | RTOIAM N-BEESAolu= (94.1 g, 0.522m01)S H7}skar o]ojA AIBN (7.8 g, 0.048 mol)E
Arrstodct. whe =3 % 90 ‘Collq 12h E<F ZhAEIT. #A F, A7) W EFES RIZA 247 L
oste] A|AstaL, CClLoz AF . oA sFatal, AZAsiste], 5-HERE-§-T|H 2 RvEIuEd

(61 g, 67%)S =k A= Atk H NWR (400 MHz, DMSO-ds, ppm) & 9.73 (s, 1H), 9.53 (s, 1H), 8.44

(d, J=28.04 Hz, 1H), 8.21 (d, J=8.04 Hz, 1H), 8.02 (s, 1H).

FFEEZRAVESH-8-FI 2B L3 =: ol E (1 L) 2 B (200 L) F 5-ERER-g-UHEIZRYEI}ES (110
AGE EFE)9 ankd g, 0TA & HEHCIE(LI g)& el A7tetsleh. whg £3&

3
T - R
oA 2h Ft wRMSHIG. wkE AL TICE Flskltt. Rbg Ed=s oldste] AlAstaL, ofdE 10%
Eal

A
NaHC0; Mo 2 AH3sla, odE olAH O E(3 x 500 mL) o2 =239 th, 2% 7128 & 2 vgQoez A
ok, €ulE 4w AUoER Hxsta, AFstlA FFdY 5-ERZRIAUEZA-Z-II2B L[ ESE I3

th. o]Re =7t AAIgo] the WAl A AFEEHlth. H NMR (400 MHz, DMSO-ds, ppm) & 11.14 (s, 1H), 9.80
(s, 1), 9.58 (s, 1H), 8.29 (d, J = 12.3 Hz, 2H); MS: m/z = 237/239 [M+H] .

FFEEZRAVESA-8-FIRUE™: DIF (125 nl) = 5-HERAGEZHU-8-7t28 2403 =(25 g, 0.105 mol)<] ny+

H &Hol, s=FAoldl (7.3g 0.105 mol) P Ezol€olwl (89 mL, 0.633 mol) % T3P (100 mL, 0.158 mol)
& Arbetdn. we BIES 3h B 100 44 ALY, Wee INRCE BUEHSAT, %A F, u
¢ EHES RI7MA WAeta, dgo® FAsGT. e ERES AHste] AAS I AqE &LF Hhe] 7R
OJERZ <{17|gleta, old ofMEHI0]E(3x200mL) 2 FE3AUth. Z3E fU15S B 9 BERle® M H3Sl
g AdelER Hxsta, JgstillA sFHate] s-HERAUYEZA-8-IJIRUED (8 g, 320)S =T 1A=
Ak, H NWR (400 MHz, DMSO-ds, ppm) & 9.80 (s, 1H), 9.58 (s, 1H), 8.55 (d, J = 7.9 Hz, 2H), 8.27(d,

= 7.8 Hz, 20); MS: m/z = 232/234 [M+H] .

~

F3A 8: 5-BEER- 3-FlHUEY

Br Br
@\/§ HONH, HG CulOAC);, ACOH
| —m—— = —_—
i AEONa N MeCN, reflux, 1d
k. EfOH, 70°C,3h =1
i iy
OH

5-FHER-FAEA-8-7t2BLH I E &4 &F oMAHOIE (1.9 g; 23.3 mmol), 5-EERFAEH-8-7t2H 23
= (5.0 g; 21.2 mmol) ¥ I|=FAHolnl sl=2ZF2elo]=(1.6 g; 23.3 mmol)S F &S (50 ml)ol #H7}st
A}, wolx A FHeS 3h FoF 70TCA 7FGEta, vhe EFES Aesx] Wzbsig. E(25mL)S Hhe
5 A7) wolx A Heds zhekstol A ~30 mL7bA HFEQUT. B (25 mb), tert-FEwE oHEZ (12 nl)
2 e (12 mL)& 7] WA A &ejglel Hrtetn, £3FES 5 min B¢t wdtetar, ZgstelA ~30 mlL7kA|

FEYT B (25 S A7) WolA A &gl Hbsta, EFES 0 (A WAL, AF SEEA= (2

oAtk A7) we] A A Fetel S 10min B9+ 0 Coll A wwkala, o7y, uAS B
Axsle] 5-BER-FAEA--IJI2B LU I = 22(5.20 g; 94%)S Ho|x M uA= oA
ATk, H NMR (400 MHz, DMSO-ds) & 11.61 (s, 1), 9.16 (s, 1H), 9.03 (dd, J = 4.2, 1.7 Hz, 1H), 8.54
(dd, J = 8.6, 1.6 Hz, 1), 8.08 (d, J = 8.0 Hz, 1H), 8.00 (d, J = 7.9 Hz, 1H), 7.75 (dd, J = 8.6, 4.2
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+

Hz, 1H); MS: m/z = 251 [M+H]

5FHER-FAEI-g-FIHUEL: 75 ol EYUEDY (40 nl) & 5-HER-FEd-g-7t2Bdds= 24 (5.1 g;
20.3 mmol) 2@ FF(ii) o}MElo|E Rx3d|=do]E(81.1 mg; 0.41 mmol)e] E3Eof ol EA (1.4 ml; 24.4
mmol)S H7F8la, Ws EFES 19 FoF Flel srdEdnt. 24 A4S YA 7|a, & (40 nb)S M7t
shoith. Hlol XA Ferel s 7hetatol A FESEa, B (30 ml)S A7) Hlo| XA &Lelgle] H ekt ERES
0C7FA Wzbsha, 2 EEAIE (25 nl)9] IN F&HS HAUFsSlth. wWo| A A #HENS 10min 5 0Tl A
wRkskal, ofFeigity. 2 IAE FREEE Y AL WelX AAAstE gAlste], 5-HRRE-F=-8-7tH
UEZY (1.22 g; 26%)2 ¥ A2 AU}, HONMR (400 MHz, CDCls) & 9.13 (dd, J = 4.3, 1.6 Hz, 1H),
8.61 (dd, J=8.6, 1.6 Hz, 1H), 7.98 (d, J = 7.8 Hz, 1), 7.92 (d, J = 7.8 Hz, 1H), 7.66 (dd, J = 8.6,

4.2 Hz, ) MS: m/z = 234 [MH] .

FHA4) 9: 5-HER-§-EFZ T 2rd-FAuEd

F HC!

E Br
HN{,_"__NHJ
F
KLy r\|J
| — SRR e W7
| MeCM_ reflux, 1d
Br O F F

5-HER-8-EfZZoadd-AUuEd: 75 opEUEY (30 L) F 6-HER-2-ZF 0 7-3-(EgZFo 2|
)Ml =B =(1.0 g; 3.69 mmol) P EEolnd =2 FZeto] = (594 mg; 7.38 mmol)] &Noll FLElF FE
YolE (1.8 g; 12.9 mmol)& F7beta, EAFA 4A(650 mg) S EFAIZT. Wk EES W Alo] FFalol A
7hdstgink. folxl degNs Wstal, Aeto|Eox oitetar, 1AE oMHEUEZ-R AHstaL, oS et
sl A FEsQTE. WALS Ak @ oe olAHlo]ER &8sl PuriFlash 2% (40g 15m) oA A &EnlE 1)
& AAsl, 5-HER-8-ETSF e 2ud-AEHT (222 ng, 22%)S B =T AR AT NSt w2 =

277 [M+H]+. ' NR (400 MHz, DMSO-ds, ppm) & 9.81 (s, 1H), 9.56 (s, 1H), 8.35 (d, J = 8.0 Hz, 1H),

8.24 (d, J=28.0 Hz, 1H).

Z7H4 10: 5-r=Rr-g-Wd-[1,7]

Br

glycenol
@\ iran sulfiate heptabydrate 1 o Ry
M. = Mo L
i NH: sulfuric acid W

120°C, oin

5-HZR-g-Wgd-[1,7]HZEd: 5-H2R-2-we-9gd-3-Uo}rl (3.00 g; 16.0 mmo), FAE (4.7 nL;
64.1 mmol), H(I1) A7 olE Fe}+3HE (892 mg; 3.2 mmol)e] E&FEo], &4 (5.6 ml; 96.2 mmol)S 27}t
ATh. B EFES WOl 120TCelA 7hEsklth. vk £3E

9 gEFEadee N o7 A, AFE 44 uAE o
o= AHsta, Ax B sFett. & AES, oE oMHolE 9 itom gEshe AEvt A e a2
mEaeu 2 AAete], 5-HeR-g-dE-[1,71ZE @Y (470 ng, 13%)S AT NSt m/z = 224 [MHI] . H
NMR (400 MHz, DMSO-d6) & 9.14 (dd, J = 4.2, 1.6 Hz, 1H), 8.72 (s, 1H), 8.50 (dd, J = 8.6, 1.6 liz,
M), 7.96 (dd, J = 8.5, 4.1 Hz, 1H), 2.95 (s, 3H).
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AAY 1 FFE 1 (- (ol gopr| =)o e )-1-(1,8-YZE| 2| d-4-H) T H 2| d 4-Fr2 EAH =) o FA

H
O, LOE| Ok, OH BN
Q -‘T- > “'T" ol i
B hH M
D e D et N
- DEsmoH e Y EOH, B0 sofe M HATU, DIEA M
Method H lm N--;J Mathad | lN & Meathod J ir..- =
Wl H
I% 1-(1,8-U2g g d-4-9) W F g d-4-Ft 2B A G| E: 25l ¥HS FH oA, oe 33 e d-4-7 252 g

Z (190 mg, 0.91 mmol)o] EMol H7pslvh., FBE Dista, A7 ws EFES 100 74A 7Fdsta
16h <t stk AeA AR F, 47 wg &

DCM(50nL x 3)o.® =Z&qith. S| dsS N
oJateld AAS . 1-(1.8-UZE @ d-4-o)yda v 4-2B Aol ES gl uaz A9
81%) .

rU O
BN
oot
QL
k]

(Fo: 0 HolA, A7) gl =W BOH tiilel] obAEUED, diso EE NPY 4 A3, 47 e exE

95 'C WA 130 ‘co WY 4 Arh

w1

1-(1,8-d =g d-4-d) A #H 2D~ 4—7}‘?1}‘4 011%% (9 nl) = o9 1-(1,8-Y2ZE g d-4-4) I o g d-4-7}
2EAFE (210 mg, 0.74 mmol)e] o, ALoX £F J=ZAIE (147 mg, 3.67 mmol) 2 & (3 mL)&
329 3h E9F 50 CollA] wwallch. Aeztx W7hsk & we 8 2(10mL)F 8
F2o) pH gk HCl 9 (3DE 52 2Aegth. 7] EFES DML x 3) 0.2 F33)
o, BEgelog MHetar, Na,S0,2 AZeTh. §ulE sl AlAste], 1-(1,8-4

= dF ESAER uAEH, Suls dES il vEE T e
F Ao Wk 2T = Ao gHE 50T HYY &= A
W
N-(2-(H o dor =)o e )-1-(1,8-UZE gl d-4-4) F ¥ 2| d-4-FI 2 BAH =
NN-OHEEEolr= (5 nl) 5 1-(1,8-4ZEHd-4-A) 92| d-4-7t 2522114 mg, 0.44 mmol) <]
Lol | 2_O}'U]J— JE)t]oEolwl (103 mg, 0.89 mmol), DIEA (286 mg, 2.21 mmol) 2 HATU (177 mg, 0.46
mmol)S A0 Hr7lelh. dojR fHS Ao 16 h FoF wwksATt, Wkso] AFAS w, & (10
L) F7H2 FASAT. dojR EFES DML x 3) o2 FESIA, FU3ES s, BEleg Al
3haL, NaSO,= 7Axslth. &wlE st A AAS L, S os 2102 prep-HPLCO.2 AU 4

2 XBridge BEH130 Prep C18 OBD ZA#, 19 x 150mm 5um 13nm; ©]%A, & & oAEYEZ(10 mmol/L
NHHCO3), 10min W 10% WA 50% L HAE; 7HZ7], UV 254 nm. N-[2-(T]o| o} =)ol d ]-1-(1,8-}ZE] ¢

J-4-) AP D -4-F2BAM =S =T Al (29 mg, 17%) o2 AU,

SHHE 1: HPLC: 94.5% 255, RT = 0.80 min. MS: m/z = 356.2 [M+H]". 'H MR (300 MHz, CDCls, ppm) & 9.06

(dd, J=4.2, 2.0 Hz, 1 H), 8.92 (d, /=5.0Hz, 1 H), 8.38 (dd, J = 8.4, 2.0 Hz, 1 H), 7.43 (dd, J =
8.4, 4.2 Hz, 1 H), 6.90 (d, J=5.1Hz, 1 H), 6.64 (s, 1 H), 3.72-3.60 (m, 2 H), 3.54-3.35 (m, 2 H),
3.01-2.86 (m, 2 H), 2.66 (d, J=28.1Hz, 6 H), 2.50-2.30 (m, 1 H), 2.21-2.00 (m, 4 H), 1.20-1.00 (m, 6
1.
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nlo

3}

5 2 (@-(dodeln )8 d-1-d)(1-(FF=[2,3-b]H&A-8-L) I g d-4-d ) &k=): 8-F 22
E[2,3-b]¥Ekd, dE IHgd-4-7l 25248 olE 2L N N-vjodydgd-4-o} o2 HE . HPLC: 96.5%

%, RT = 1.18 min. MS: m/z = 397.1 [M+H]. ' NIR (400 MHz, DMSO-ds, ppm) & 8.97 (d, J = 1.7 Hz, 1

FES AARE BHoR FASth:

hin

H>_YE3°.L v

H), 8.81 (d, J=1.7Hz, 1 H), 8.69 (d, J=5.4Hz, 1 H), 7.04 (d, J=5.5Hz, 1 H), 4.42 (d, J=12.3
Hz, 3 H), 4.05 (d, J = 13.6 Hz, 1H), 3.25-3.10 (m, 2 H), 3.06-2.93 (m, 2 H), 2.74-2.65 (m, 1 H), 2.55-
2.45 (m, 5 H), 1.85-1.60 (m, 6 H), 1.40-1.10 (m, 2 H), 1.00-0.90 (m, 6 H).

HUE 414 (1-(-Aohe-AEe-5-0)-H 52 D-4-7H2 % A4H2-(2,6- -3 2-1-2)-ol d]-o} ol =):
soze-gEd-srlengEd, dg ssu-a-she s deel= B 2-(3,5-t]u ez v-1-2)-o| Fobu
O ZHE . HPLC: 95.7% %%, RT = 2.60 min. MS: m/z = 420 [WH]". I NNR (400 Miz, 22224, ppn) &
9.05 (dd, J = 4.2, 1.7 Hz, 1), 8.45 (dd, J = 8.5, 1.7 Hz, 1H), 8.01 (d, J = 8.0 Hz, 1H), 7.49 (dd, J
= 8.5, 4.2 Hz, 1H), 7.05 (d, J = 8.0 Hz, 1H), 6.23 (s, 1H), 3.53 (dt, J = 12.9, 3.0 Hz, 2H), 3.39 (q,
J=5.6Hz, 2H), 2.90 (td, J = 11.9, 2.8 Hz, 2H), 2.79 (d, J = 10.2 Hz, 2H), 2.48 (t, J = 6.0 Hz, 2H),
2.35 (tt, J=11.1, 4.2 Hz, 1H), 2.13 (qd, J = 12.2, 11.2, 3.8 Hz, 2H), 2.04 (dd, J = 13.2, 3.7 Hz,
9H), 1.81 - 1.56 (m, 3H), 1.51 (t, J = 10.8 Hz, 2H), 0.87 (d, J = 6.5 Hz, 6H), 0.56 (q, J = 11.8 Hz,
1H).

SFE 415 (1-(8-Aol=-FEH-5-4)-HH g d-4-7t 2 EH 4 (2-Hudolr| =-o| & )-olm| =) : 5-HEZ W -F 5

A-3-7l2HUEH  odd Iy d-4-st25A4gelE 9 (2-ofn|:-oe) T dolnl,  HPLC: 97.8% <%, RT =
1.84 min. MS: m/z = 352 [M+H]". 'H NMR (400 MHz, SZ2¥2-d, ppn) & 9.05 (dd, J = 4.2, 1.7 Hz, 1H),
8.45 (dd, J= 8.5, 1.7 Hz, 1), 8.01 (d, J =7.9 Hz, 1), 7.49 (dd, J = 8.5, 4.2 Hz, 1H), 7.05 (d, J =
8.0 Hz, 1), 6.17 (s, 1H), 3.53 (dt, J = 12.0, 2.8 Hz, 2H), 3.37 (q, J = 6.1, 4.9 Hz, 2H), 2.89 (td, J
12.0, 2.7 Hz, 2H), 2.49 - 2.40 (m, 2H), 2.36 (tt, J = 11.2, 4.1 Hz, 1H), 2.25 (s, 6H), 2.14 (qd, J =
12.3, 11.4, 3.8 Hz, 2H), 2.08 - 1.98 (m, 2H).

BFE 416 (1-(8-Alole-FA=d-5-Y)-H ¥ d-4-Ft2FHA [2-(dE-HE-olu)-o|d]-olu|E): 5-2 2R
-FAEH-8-FIERYEY, dd Fygd4-Jt25AgelE U (2-ov| o E) (o) eolvl o2 FE] . HPLC:
>00% 4<%, RT = 1.94 min. NS: m/z = 366 DMH] . 'H NNR (400 MHz, ZEEE2-d, ppn) & 9.05 (dd, J =
4.2, 1.7 Hz, 1H), 8.45 (dd, J = 8.5, 1.7 Hz, 1H), 8.01 (d, J = 8.0 Hz, 1H), 7.49 (dd, J = 8.5, 4.2 Hz,
H), 7.05 (d, J = 8.0 Hz, 1H), 6.20 (s, 1H), 3.53 (dt, J = 12.0, 2.7 Hz, 2H), 3.37 (q, J = 5.3 Hz,
9H), 2.89 (td, J = 11.9, 2.7 Hz, 2H), 2.55 - 2.41 (n, 4H), 2.35 (tt, J = 11.2, 4.2 Hz, 1H), 2.23 (s,
M), 2.13 (ad, J = 12.2, 11.3, 3.8 Hz, 2H), 2.08 - 1.99 (m, 2H), 1.07 (t, J = 7.1 Hz, 3H).

HFE 419 (1-8-Aok=-FA=d-5-¢)-I D47 E25LAM(2-REEZHA-4-A-8)-olF|2): 5-BEE-F|=
A-8-7l2RUEY, odd yud-4-7t2 540 E 2 4-(2-oln o) REFHNOZRE, WPLC: >99% %,
RT = 1.92 min. MS: m/z = 304 [WH]. 'H NWR (400 MHz, SFZZEE~d, ppn) 6 9.06 (dd, J = 4.2, 1.7 Hz,
1), 8.45 (dd, J = 8.6, 1.7 Hz, 1), 8.02 (d, J = 8.0 Hz, 1), 7.49 (dd, J = 8.5, 4.2 Hz, 1), 7.06
(d, J=8.0Hz, 1, 6.08 (s, 1), 3.73 (t, J=4.7 Hz, 40), 3.54 (d, J = 12.2 Hz, 21, 3.41 (q, J =

5.6 Hz, 2H), 2.91 (td, J = 11.9, 2.7 Hz, 2H), 2.53 (t, J = 6.0 Hz, 2H), 2.48 (t, J = 4.7 Hz, 4H), 2.36
(tt, J=11.2, 4.2 Hz, 1H), 2.14 (qd, J = 12.2, 11.4, 3.8 Hz, 2H), 2.08 - 1.98 (m, 2H).

e 420 (1-(8-Aohe-FAFd-5-4)-7 3 d4-7t 2544 2-H v do}r| =-1-FE-o|d)-olv=): 5-H 2 X
-FEd-8-7tERUE", oY ddd-4-TtERddelE 8 -yudotrm-2-Z2golvl S R e . HPLC:
>90% %, RT = 2.06 min. NS m/z = 366 DWH]. 'H NWR (400 MHz, 2ZZFE-d, ppm) & 9.06 (dd, J =
4.2, 1.7 Hz, 1), 8.46 (dd, J = 8.5, 1.7 Hz, 1H), 8.02 (d, J = 8.0 Hz, 1H), 7.50 (dd, J = 8.5, 4.2 Hz,
1H), 7.06 (d, J = 8.0 Hz, 1H), 5.96 (s, 1H), 3.96 (dq, J = 9.5, 5.9 Hz, 1H), 3.54 (d, J = 12.2 Hz,

2H), 2.90 (td, J = 11.9, 2.8 Hz, 2H), 2.44 - 2.29 (m, 2H), 2.25 (s, 6H), 2.23 - 2.08 (m, 3H), 2.09 -
1.99 (m, 2H), 1.23 (d, J = 6.4 Hz, 3H).

33HE 421 (1-(8-Aot=-FEA-5-Y)-F A d-4-7l 2544 [2-(4-HE-FH ZFF-1-Y)-Ad ]-or=): 5-1
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2R-Fud-8-7tRYEL, od Iddd-4-tERdolE 9 2-(4-vE-IH-1-d)-c ol e 2 R
HPLC: 89.1% =%, RT = 1.83 min. MS: m/z = 407 [WH1™. 'H NMR (400 MHz, 2RZEE~d, ppm) & 9.06 (dd,
J=4.2, 1.7 Hz, 1H), 8.45 (dd, J=8.6, 1.7 Hz, 1H), 8.02 (d, J = 8.0 Hz, 1H), 7.49 (dd, J = 8.6, 4.2
Hz, 1H), 7.06 (d, J = 7.9 Hz, 1H), 6.16 (s, 1H), 3.54 (d, J = 12.3 Hz, 2H), 3.40 (q, J = 5.5 Hz, 2H),
2.91 (td, J=11.9, 2.7 Hz, 2H), 2.54 (t, J = 6.0 Hz, 4H), 2.47 (s, 4H), 2.36 (ddd, J = 11.3, 7.0, 4.2
Hz, 1), 2.31 (s, 31), 2.13 (ad, J = 12.1, 11.3, 3.8 Hz, 2H), 2.07 - 2.01 (m, 2H).

SFE 422 (1-(8-Alol=-F=-5-Y)-HH g d-4-Fl2E L4 (2-F ED-1-d-NE)-oM=): 5-HEW-F5
d-g-7tHUEDY  og I gd-4-Ft2B A o]E D p-(2-o}u|=od)FEd o Z e HPLC: >99% 4%, RT
= 2.05 min. MS: m/z = 378 [M+H]'. 'H NMR (400 MHz, ZEZ¥EE-d, ppn) & 9.05 (dd, J = 4.2, 1.7 Hz,
1H), 8.45 (dd, J = 8.5, 1.8 Hz, 1H), 8.01 (d, J = 8.0 Hz, 1H), 7.49 (dd, J = 8.5, 4.2 Hz, 1H), 7.05
(d, J=8.0 Hz, 1H), 6.19 (s, 1H), 3.53 (dt, J = 12.1, 2.8 Hz, 2H), 3.40 (q, J = 5.4 Hz, 2H), 2.89
(td, J=12.0, 2.6 Hz, 2H), 2.67 - 2.59 (m, 2H), 2.58 - 2.45 (m, 4H), 2.36 (tt, J = 11.3, 4.1 Hz, 1H),
2.14 (qd, J=12.3, 11.5, 3.9 Hz, 20), 2.03 (dd, J = 12.8, 3.1 Hz, 2H), 1.87 - 1.74 (m, 4H).

e 427 (1-(-ANoke-AEd-5-)-HHHd4-7t2 54 [2-(4,4-HSF22-9HHd-1-2)-o € ]-o}v|
E): 5HEE-FAEA-8-7t2RUEL, oY I d-4-t2 R4y eE Y 2-(4,4-0F LR eI F 2 H-1-3)
Yol o @RE). HPLC: >09% , RT = 2.23 min. NS: m/z = 428 [WH]. 'H NWR (400 MHz, FZZEE-d, ppn)
§ 9.05 (dd, J=4.2, 1.7 Hz, 1), 8.44 (dd, J = 8.6, 1.7 Hz, 1H), 8.01 (d, J = 8.0 Hz, 1), 7.49 (dd,
J =85, 4.2Hz, ), 7.05 (d, J=28.0Hz, 1), 6.07 - 5.96 (m, 1H), 3.54 (ddt, J = 11.9, 4.1, 2.0 Hz,
2H), 3.41 (q, J = 5.6 Hz, 2H), 2.90 (td, J = 12.0, 2.6 Hz, 2H), 2.67 - 2.48 (m, 6H), 2.35 (tt, J =
11.2, 4.1 Hz, 1), 2.14 (qd, J = 12.3, 11.4, 3.8 Hz, 2H), 2.07 - 1.91 (m, 6H).

SFE 433 (1-(8-Alote-FEd-5-¢)-H g d-4-7I2 54N (1-vE-J EFd-2-d & )-o}n =) : 5-H 2 B -
AEd-8-7t2RUEH, JdE IHgd-4-7l224goE 2 (1-vduEgd-2-g)Hgolvl o 2 RE . HPLC:
98.9% , RT = 2.01 min. MS: m/z = 378 [M+H]'. 'H NMR (400 MHz, ZZZXE-d, ppn) § 9.06 (dd, J = 4.2,
1.7 Hz, 1H), 8.45 (dd, J = 8.6, 1.7 Hz, 1H), 8.01 (d, J = 8.0 Hz, 1H), 7.49 (dd, J = 8.5, 4.2 Hz, 1),
7.05 (d, J = 8.0 Hz, 1H), 6.10 (s, 1H), 3.65 (ddd, J = 13.8, 7.8, 2.5 Hz, 1H), 3.59 - 3.48 (m, 2H),
3.13 (ddd, J = 13.7, 4.2, 2.3 Hz, 1), 3.07 (t, J = 7.8 Hz, 1), 2.90 (tt, J = 12.1, 3.6 Hz, 2H), 2.42
- 2.35 (m, 1H), 2.33 (s, 30, 2.25 (q, J = 8.9 Hz, 1H), 2.21 - 2.08 (m, 2H), 2.04 (dd, J = 13.4, 3.8
Hz, 2H), 1.97 - 1.83 (m, 1H), 1.81 - 1.66 (m, 2H), 1.65 - 1.50 (m, 2H).

HUE 431 (1-(8-Aoke-AED5-2)- D42 R (1-ASZE2 R Y- 22 D-3-2)-o}rl=):
5HER-AEd-suUEd, oY sdd-aslendeels @ (2R Tere)s e d-s-oes
HE . HPLC: 96.6% %%, RT = 2.18 min. MS: m/z = 404 [WH]. 'H MR (400 MHz, ZEZ¥EE-d, ppm) &
9.05 (dd, J = 4.2, 1.7 Hz, 1), 8.44 (dd, J = 8.6, 1.7 Hz, 1H), 8.01 (d, J = 8.0 Hz, 1H), 7.49 (dd, J
= 8.6, 4.2 Hz, 1), 7.05 (d, J = 8.0 Hz, 1), 6.08 (s, 1), 4.51 (tddd, J = 8.4, 6.3, 3.7, 2.3 Hz,
M), 3.53 (dt, J = 11.9, 2.6 Hz, 2H), 3.05 (td, J = 8.8, 3.4 Hz, 1H), 2.88 (td, J = 11.9, 2.7 Hz, 2H),
2.80 (dd, J = 10.1, 2.6 Hz, 1H), 2.54 (dd, J = 10.1, 6.4 Hz, 1), 2.43 - 2.20 (m, 5H), 2.12 (ad, J =
12.0, 11.5, 3.8 Hz, 2H), 2.06 - 1.97 (m, 2H), 1.65 (dtt, J = 11.5, 7.4, 3.2 Hz, 1H), 0.94 - 0.85 (m,
1), 0.53 (ddd, J = 8.0, 5.5, 4.2 Hz, 2H), 0.19 - 0.07 (m, 2H).

33HE 435 ((9)-1-9E-9ED-2-7l2 844 [1-(8-Aot=-FAEH-5-Y)-HHA B d4-drE ]-or =) 5-1
ER-FA=d-8-7lRUEHY ¥ v gd-4-7t2EAYlE W 1-oe-]-ZZH o2 HE . HPLC: >99% 4%, RT
= 2.21 min. MS: m/z = 392 [M+H]'. H NMR (400 MHz, ZEZEE-d, ppn) & 9.05 (dd, J = 4.2, 1.7 Hz,
1), 8.41 (dd, J = 8.5, 1.7 Hz, 1H), 8.01 (d, J = 8.0 Hz, 1H), 7.66 (s, 1H), 7.47 (dd, J = 8.6, 4.2
Hz, 1H), 7.04 (d, J = 8.0 Hz, 1H), 3.50 (d, J = 12.0 Hz, 2H), 3.38 - 3.23 (m, 2H), 3.19 (td, J = 6.9,
3.4 Hz, 1H), 3.08 (dd, J = 10.3, 4.4 Hz, 1H), 2.86 (tt, J = 11.9, 2.9 Hz, 2H), 2.68 (dq, J = 12.1, 7.3
Hz, 1H), 2.52 (dq, J = 12.1, 7.1 Hz, 1H), 2.34 (ddd, J = 10.5, 9.1, 6.2 Hz, 1H), 2.19 (dtd, J = 12.8,
10.2, 7.8 Hz, 1H), 1.98 - 1.67 (m, 6H), 1.62 (qd, J = 12.2, 4.2 Hz, 2H), 1.10 (t, J = 7.2 Hz, 3H).

FE 439 (1-(8-Aole-AEd-5-9)-9HFdd-4-F1 25 QA (2-oLA B D -1-L-o & )-o}m|=): 5-BEH-F&
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A-8-7l2 U EL oY HHgd-4-7l2 54 oE 9L 2-(olAEH-1-Y) o E-1-o}F o2 F¥  HPLC: >99% ,
RT = 1.89 min. MS: m/z = 364 [M+H]". 'H NVR (400 MHz, 222X 2-d, ppm) & 9.05 (dd, J = 4.2, 1.7 Hz,
1H), 8.45 (dd, J = 8.5, 1.7 Hz, 1H), 8.01 (d, J = 7.9 Hz, 1H), 7.49 (dd, J = 8.6, 4.2 Hz, 1H), 7.05
(d, J=8.0 Hz, 1H), 6.09 (s, 1H), 3.53 (dt, J = 12.3, 2.6 Hz, 2H), 3.31 - 3.15 (m, 6H), 2.88 (td, J =
11.9, 2.7 Hz, 2H), 2.55 (dd, J = 6.3, 5.3 Hz, 2H), 2.34 (tt, J = 11.2, 4.1 Hz, 1H), 2.22 - 1.98 (m,
6H) .

SFE 440 (1-(8-Al ot =-F H A -5-U)-H H B d-4-7 2 EH A (2-HH g d-1-g -0 )-o}n=): §-H2H-F]
HAU-5-7I2RUEY ) od I d-4-7t25AFo|E 9 1-(2-olv|od) I A gld o= HE . HPLC: >99%
RT = 1.96 min. MS: m/z = 393 [M+H]". 'H NVR (400 MHz, S22 E-d, ppn) & 8.95 (d, J = 1.8 Hz, 1H),
8.83 (d, J=1.8 Hz, 1H), 8.00 (d, J = 8.3 Hz, 1H), 7.07 (d, J = 8.3 Hz, 1), 6.25 (s, 1), 4.23 (dt,
J=12.4, 2.8 Hz, 1), 3.35 (td, J = 6.0, 4.8 Hz, 2H), 3.12 (ddd, J = 12.4, 10.2, 3.9 Hz, 2H), 2.50 -
2.30 (m, 7H), 2.16 - 1.99 (m, 3H), 1.58 (p, J = 5.5 Hz, 4H), 1.46 (q, J = 6.1 Hz, 2H).

B E 454 (4-[4-(B-Alop=-FH4ra-5-Y) - &7 -1-4 ]-N,N-U H @ -4-&A-FE| 2olu|E): -HIR-F|=
AH-5-7tRYEH | 1-boc-FH 2z 2 N N-tHdEalolmjako 2 B Ef . HPLC: >99% <%=, RT = 2.13 min. MS:
n/z = 367 (M1, 'H NMR (400 MHz, S22 2% 2-d ppm) & 8.98 (d, J = 1.8 Hz, 1H), 8.85 (d. J = 1.8 Hz,
1H), 8.03 (d, J = 8.2 Hz, 1H), 7.05 (d, J = 8.3 Hz, 1H), 3.93 (t, J = 5.2 Hz, 2H), 3.87 (t, J = 5.1
Hz, 2H), 3.69 (t, J = 5.1 Hz, 2H), 3.58 (t, J = 5.2 Hz, 2H), 3.08 (s, 3H), 2.96 (s, 3H), 2.83 - 2.66
(m, 4H).

AFE 456 (1-(8-ZFL=2-9F%[3,4-b] 512}11—5—%)—ﬁJrzﬂEl“4—4—7}2f’—é*&@—\:}ﬂl‘ao}ﬂli—ﬂla)—o}ﬂlE)'
5-FR2-8-ZF Q2 E[3,4-b]FEk, dE dd-4-7l2EAYo|E W N N-toEdedrjolvioz

. HPLC: >99% , RT = 1.38 min. MS: m/z = 376 [M+H]". H NMR (400 MHz, ZEZ¥E-d, ppm) & 8.95 (d, J
= 1.8 Hz, 1H), 8.80 (d, J = 1.8 Hz, 1H), 8.22 (d, J = 1.3 Hz, 1H), 6.23 (s, 1H), 4.83 - 4.72 (m, 2H),
3.36 - 3.26 (m, 20), 3.20 - 3.07 (m, 2H), 2.59 - 2.48 (m, 6H), 2.48 - 2.37 (m, 1H), 2.04 - 1.89 (m,
4H), 1.02 (t, J= 7.1 Hz, 6H).

AN 2: HFE 3 (-Q-NB-L-9 B2 [3,4-d19 2 v D-4-Q)N-(2- (S ] ©-1-9) o B) A 2l @472
Bape=)e) gy

H H
GQT_, M e O o, M ﬁho
e, G605

M acetone, (FC M
W [
O LN
N H" Method K b Nﬁl
W K

1-(1-M g -1H-7 &2 [3,4-d] ] P w D -4-)-N-(2-(F ¥ P D-1-Q) o D) A A P HD-4-Ft 2 EA =, 0 Cell A,
OlAIE (5 ml) F N-[2-(FHEd-1-d) A |-1-[1H-T &FF 2 [3,4-d] F 2 H D -4-4 | F F 2| D -4-Ft 2 HAH| =
(67 mg, 0.19 mmol)e] &oll, Mel (53 mg, 0.37 mmol) % Cs,C0s (100 mg, 0.31 mmol)S H7FetAtt. Aoz

SHS 1.5 h ¢ 0 “ColA mulaigint. whgo] SAFS W, E(10 nl)S Hrrste] FAsGIT. Pojn &
FES DML x 3) o2 FEFetn, F713ES 2@eta, Beldles AFetar, NaSo,2 AXsth. &ms
Akl A AASL, S oS 27 Sloll A prep-HPLCe.Z AA3Ith: A7, XBridge C18 OBD Prep A,
5um, 19 mm x 250 mm; °|&%, & T oPAEYEZ(10 mmol/L NHHCO; 23, 10min W 10% WA 23% 1t
E; ZHAE7], UV 254, 1-[1-HD-1H-9 222 [3,4-d] 9 g d-4-d [-N-[2-(F A g d-1-e) ol & | 9] o] 2] D -4-7} =2
EAlm e o -l X (7 mg, 10%) 2 AATH.
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SHE 31 HPLC: 99.1% %%, RT = 0.81 min. MS: m/z = 372.2 [M+H]". 'H NMR (300 MHz, CDCls, ppm) & 8.38
(s. 1H), 7.95 (s, 1H), 6.44 (s, 1 H), 4.76 (d, J = 13.2 Hz, 2 H), 4.04 (s, 3 H), 3.42-3.23 (m, 4 H),
2.60-2.30 (m, 7 H), 2.10-1.40 (m, 10H).

A 3: FFE 4 (N N-"E-1-(1-(AFHE[2,3-b] ¥ HF-8-L) A2 D-4-L) v &) F sl g D -4-o}F) & &

e
-

: LAOH ri:],mﬁv,
o
,.rg‘.,-- =l U5 ~ - :‘__._..
| \j DIEA, EXOH N “TEADC |:n::M t DIEA, DMF_ BI°C O
M

100°S
o e (‘ZL
15
Method H H ”,,-J Method L P N:t-l Mathod M "/t]: j
TN

(1-(J4g=[2,3-b] A -8-d ) H g D-4-d)mer-g: (1-(FY=[2,3-b]FZFH-8-) J H| ] -4-L ) o -2 &
U HE AMESlY §-FREYEX(2,3-b]HER 9 I d-4-ddeEE 251 AX2FAJY. (1-[¥8%=(2,3-
bl¥ &} -8-L 19 H P -4-A) eSS = uAZ At (275 mg, 89%).
vy L
(1-(FF=[2,3-b]19FA-8-L) A E d-4-d) v W& Eo|E: fgIFzade (15ul) F (1-[IHE[2,3-
bl9 e} d-8-d 19| 2] d-4-L )W ek (250 mg, 1.02 mmol) 2 Eo&oldl (155 mg, 1.53 mmol)e] &M, u
g sxd S220=(152 mg, 1.33 mmol)E A-2olA ¥l wX= HUtsiglth. ol &9S A4 2h T
oF mykslit), Whgo] AR S w, (20 mL)S H7iete] F4sgtl. AR EFES UFZ2WE(40 nL
x 3)o2 FEd L, FVINES 2¢sta, BEloR AFsaL, Na,SO,= AZXsE . fulEs st A AA
sto], (1-[FY%[2,3-b]Fetx-3-d 1T d-4-d) e Wtz o] ES 244 A2 ATt (300 mg, 91%).
MS: m/z = 323.1 [M+H].

By M

N N-g el & -1-((1-(F 2l = [2,3-b] T 2H-8-2) A sl el Wl -4-2) W @) W Al el P -4-obRl: N N-T] vl & Bobr] = (5
mL) = (1-[3 28 %=[2,3-b] 9 g2-8-2 |9 H 2| P -4-2 ) v & vet& Yol E (170 mg, 0.53 mmol)e] &ohe] A
S A N N-tlol o gl e-4-o}71 (330 mg, 2.11 mmol) %! DIEA (136 mg, 1.05 mmol, 2.00 equiv)< F7Fe}3
th 7] fofxl 8ol 8 h Bk 80 oA murslith. ALzt WAE F, e EFES (00T T
al3L, DOMGSONL x 3) % FESAT. F714ES 2ela, Heklon MHea, NS0,z Axsgr. s
watel A AASI, RAME The Z7stel A prepHPLC o2 A8t U#, XBridge BEHI30 Prep C18
OBD Z#, 19 x 150mm 5um 13mm; ©54, & % obMEUEY (10 mol/L NHHCO,E £, 18min ] 10% v]x)
23% 1Tl QlE; @E7], WV 254 mm. N,N-Tloldl -[E= L2, 3-b] s ekl =g ]l s el | -a-eh) v e ] ] o
U-4-o}S 2 uAZ AT (47 mg, 23%).

l

(59 Wy Me) whe 2380 °C UlA 130 ‘o] W9 4 glth)

SFE 4: HPLC: 97.6% <%=, RT = 0.73 min. MS: m/z = 383.2 [M+H]". 'H NMR (400 MHz, DMSO-ds, ppm) &

8.96 (d, J = 1.7 Hz, 1H), 8.80 (d, J = 1.7 Hz, 1H), 8.67 (d, J = 5.4 Hz, 1H), 7.02 (d, J = 5.5 Hz,
1H), 4.39 (d, J = 12.5 Hz, 2H), 3.11-3.00 (m, 2H), 2.85 (d, J = 11.1 Hz, 2H), 2.49-2.31 (m, 5H), 2.13
(d, J=6.7 Hz, 20), 1.88-1.76 (m, 5H), 1.61 (d, J = 12.0 Hz, 2H), 1.45-1.21 (m, 4H), 0.95-0.85 (m,
6H) .
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AAle 4: 33E 5 (N,N-HAE-1-((1-(A=d-4-¢)F A D-4-4) ) o Hl gl d-4-0}71) o] A

C
il

s

I/'“v
o NV_-I
m Q\_<—/ (% ML (% HND_ Erj
i m DIEA, EXGH, 100°%C TEA, DM, m G500y, MeCN, ED"II .
Method H Method L Method .
[ bl
M
(1I-(AEd-4-A) A I4-A)E deEIXvolE: (1-(FAesd-4-4)ugd-4-d)ve wesZ Yo Ex,
U H 2 LS AESY, 4-222Fsd, Augd-4-dres, 9 veeyd S22 2 58 AXEHI Y.
[1-(FAEd-4-d)HaHd4-d e HeEEZYoES wdbd IAZ AAJTt (550 mg, = AAPE). MS: m/z =
321.0 [M+H]'.
e N
N,N-Elql%—l—((l—(%%ﬂ—zl—iﬂ_)Sﬂﬁﬂﬂ6—4—94_)“1]%)?431]31?1—4—0}“1 SHNEYEH (8 ml) =
[1-(H=A-4-A) A d-4-d g eI olE (450 mg, = AYAE)Y &, Ao N N-t]o ez
g e-4-o}vl (209 mg, 1.34 mmol) 2 Cs,C0; (651 mg, 2.00 mmol)S H7balgrt. Aol &S Hkrto] 80 °C

A wdkskiTh, A2712] Wzksk & A7) vk EFES E (10 nb) 2 FZ3sEaL, DOM(40nL x 3)o2 FE3)
Ak, FUIEES 2Feka, BEIoRZ Ak, NaSO,E xsgivt. W& gdtstlA AAs ., AHE

t}S ZAsoll A pre-HPLCE A A3} ct: A< XBridge C18 OBD Prep A9, 5 um, 19 mm x 250 mm; ©]EA,
2 Z ol AEYEZ (10 mmol/L NHHCO:ZE 23, 18min W 15% WA 60% 1A E; AZ=7], UV 254 nm. N, N-
=
=

AE-1-[[1-(F = -4-L) v d-4-d [ |9 2] D40l & 92 »ebd) aA= AU (40 mg, 15% 3

0

(F<]: Wy NollA, gl ol EUED thale] ®gk DIFolal, ¥ 2= 60 C WA 130 €] W9 A 5 9l

3E 5: HPLC: 99.7% <%, RT = 0.53 min. MS: m/z = 381.3 [M+H]+. I NMR (300 MHz, CDCl;, ppm) & 8.70

(d, J = 5.0 Hz, 1H), 8.08-7.94 (m, 2H), 7.70-7.55 (m, 1H), 7.50-7.40 (m, 1H), 6.82 (d, J = 5.0 Hz,
1H), 3.62 (d, J = 12.0 Hz, 2H), 2.97 (d, J = 11.5 Hz, 2H), 2.81 (dd, J = 12.8, 10.6 Hz, 2H), 2.78-2.48
(m, 5H), 2.27 (d, J=7.0 Hz, 2H), 2.00-1.40 (m, 11H), 1.20-1.00 (m, 6H).

A 50 BFFE 6 (4-(4-((2-(FHgd-1-d)dE )AL H A d-1-d)FA=8)o &4

O

& =0 6
N MNaH, DMF, n

S =
N ]
0

4-(4-((2-(FHFD-1-Q)dEAD HE ) FAHE d-1-¢): NN-gr e £ Zolu]= (20 nl) 5 [1-(HAE=d-4-9)9 ¥
2 U-4-L W €2 (190 mg, 0.78 mmol)] &M, AF d=}o]=(59 mg, 2.48 mmol)E A-2o|x H7}s}ic).
ozl FENE 30 min Bt ARoA wwEti, o]F v 1-(2-FRRAE) I =R S R0 = (304
mg, 1.65 mmol)E 7}ttt ¥ke E3HES —%7} 20 h §9F Ao wWtsltt, wkgo] AAHAS W, &
(10 L) F712 438, dojd EFES DML x 3) o8 FE3la, F718ES =gst, BEclow

A AT, NapS0,2 A2t §vilE detall A AlAstaL, A vt 2338kl A pre-HPLCE GAlsH3It:
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AY: XBridge C18 OBD Prep Z=, 5 um, 19 mm x 250 mm; ©]&%, & £ oMAEYEZH (10 mmol/L NHHCO;),
9min Wl 41% WA 50% TAYUAE; AE7], UV 254 nm. 4-(4-[[2-(F g D-1-2)o A I ]9 A2 d-1-d)
A=EdE ex-wMA 1A (35 mg, 13%) =2 ATt

313HE 6: HPLC: 98.9% <%, RT = 1.17 min. MS: m/z = 354.2 [M+H]+. 1H NMR (300 MHz, CDCls, ppm) & 8.70

(d, J=5.0Hz, 1 H), 8.06-7.96 (m, 2 H), 7.70-7.60 (m, 1 H), 7.50-7.40 (m, 1 H), 6.83 (d, J = 5.0 Hz,
1H), 3.69-3.56 (m, 4 H), 3.41 (d, J=6.0 Hz, 2 H), 2.90-2.75 (m, 2 H), 2.70-2.30 (m, 6 H), 2.00-1.35
(m, 11 H).

A 6: BFE 7 (2-REZH=-N-(A-(FAEP-4-D) v gd-4-d)H ) o) o 34

Oy OE O OH

)_C Ejj _ MNaQH
m DIEA, ELOH, 100°C EHIH, H2D EEI':'C 'f
N =
Method H E_Nf Method | | N..a-

H H
ﬂ't:-,f N‘-...v"""" N L
= N ¥
o o} o]
|-|;N—'K_N‘~—"’ ) l:/lj ~ BH in THF KS ~
HATL, DIEA, N THF, B5'C N

DMFE, it
B |
Wathiod J = Kethod P
M ]

N-(2-E 2o Y)-1-(AEA-4- D) A D4-F2BA =0 (22 2 E ] o] 8)-1- (7] 5 T -4-2) 3] ]
Weg-shE A s g E, 1L R IS Mgl 4-2REAEY, o9 4 Ielgl-t A2 e, o v
2o ol ol 2 e ALHTH N-[2-(2 2 F 4o B 1-(A 6142 3 2] 4T B A 2 8 o

2 oA AT (374 mg, = AAE). MS: m/z = 369.1 (W]’

Wy P

~REZY=-N-((1-(FEd4-9)HHEd-4-d)dE)dgoldl: g EZS =2 F A (5 nl) F N-[2-(RE2EH-4-
Yyalg]-1-(F=d-4-4) A g P -4-7F 2 BA M = (374 mg, = AAE)e] &9 BH,-THF (10 mL, 1M, 1.00

\}

ru9

01)S ALo)A Hrlslgitt. dojF NS o]F h FoF 65 CollA] wukatlch. ALz Wzbek &
SHE-S MeOH (2 mL)o.® 7431, DCM(50mL x 3) o2 FE3AT. F7I45S Zsta, HEelow
, Na,SO, 2 Axstiet. &2 7dslol A A A AL, ZALS DM £ MeOH(0% WA 25% L] =
L4 ARvEIHIAZ GAStY, 2-EEEY=-N-((1-(F=d-4-) A d
A A2 AATt (50 mg, 10%, 4 A =),

re

HFM

beorr

BE 7: HPLC: 98.9% =%, RT = 0.82 min. MS: m/z = 355.2 [M+H]+. I NMR (300 MHz, CDsOD, ppm) & 8.58

(d, J =5.2 Hz, 1H), 8.04 (dd, J = 8.5, 1.5 Hz, 1H), 7.91 (dd, J = 8.4, 1.3 Hz, 1H), 7.75-7.65 (m,
1), 7.57-7.47 (m, 1H), 6.99 (d, J = 5.2 Hz, 1H), 3.80-3.60 (m, 6H), 3.21-2.80 (m, 6H), 2.70-2.40 (m,
2H), 2.06-1.91 (m, 3H), 1.77-1.50 (m, 2H), 1.34-1.19 (m, 2H).
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A 70 BFE 8 (2-REZH=-N-(A-(FAEP-4-D)vHgd-4-d)H)d o) o 34

NHEBDG
NHBac MHz HCL

H
M
(S o ™y LT
i HC-')\‘*’N“'-"J-
m DIEA MacN | ’\"‘EDH T Ve HATLL DIEA; -
N 130°C ; | OME. 1
Wethod H Lo Method @ ) Method J |
N N N

tert-F8 (1-(FAEd-4-L)A0d 4—94_)uﬂ€?}eﬂ}uﬂ°15 tert-F49 (1-(F=d-4-) o= d-4-L) m L7}
zurolEx W HE A}83le], 4-F22H 5 2 tert-54 I Pdu-4-dredrt2Zniyo] ERRE A2
o, 2 AAES DM 5 MeOH(0% WA 15% ZHAE)Z &2 O}"C Za)d FRuEIYIE GAE, tert-F

-[[1-(A=d-4-d) g A g d-4-d JHE |71 Ente o] ES BFE =@ A2 At (600 mg, 94%). MS: m/z

= 342.1 [MHH].

Y Q

(1I-(FAsd-4-) o g d-4-g) ol MeOH(10 mL) F tert-%E N-[[1-(FE=d-4-d)F 72 d-4-Ld ]
g]7l2nt o] E (557 mg, 1.63 mmol)e] &Moll, conc. HCl €M (12 M, 1.5 mL)S Ao Hrlsgth., dof
2l MG 24 h TA ALA wkelgict. whgo] dAFYS o, v EFES FIFAstlA FF53, [1-(F
wd-4-d) g d-4-d eyl tslerERetoles e AR AU (380 mg, 84%). MS: m/z =

242.1 [M+H]'.

i

(59 W QollA, &= MeOH thilol 1:1 EFEZA TS/ MeOH = T4 = Q). )

2-(AA I D-1-Q)N-((1- (A= A4~ )92 9 -4-2Q ) ¥ ) kAl Eoku] = : 2-(3] 5] 2] §1-1-91)N~((1-(+A 5014~
D)3 B-4-2) ) obA Eotr] = i JE ARgEe], (1-(AEWU-4-2) 3l 2] D-4-) v o}yl =P
zefol= @ o-(Fsele-1-) b EA R E AxHUct. & BHFS T 2ASNA pre-IPLCR FASHS
t}: A7, XBridge C18 OBD Prep Z®, 5 um, 19 mm x 250 mm; °©]&7, & & oHHEYEZ (10 mmol/L NHHCO;

X3, 10min W 40% WA 55% ZHTIAE; HE7], UV 254nm. 2-(FHHH-1-L)-N-[[1-(FA=3H-4-L) I 7
d-4-d v Jol Eolr| =8 ke kA ﬂzﬂi AATt (152 mg, 72%).

»

A miru

3}§E 8: HPLC: 98.1% <%, RT = 1.46 min. MS: m/z = 367.2 [+ I NIR (300 MHz, DMSO-ds, ppm) &

8.66 (d, J =4.9 Hz, 1 H), 8.01-7.90 (m, 2 H), 7.83-7.62 (m, 2 H), 7.58-7.48 (m, 1 H), 6.96 (d, J =
5.0 Hz, 1 H), 3.54 (d, J=12.1 Hz, 2 H), 3.19-3.09 (m, 2 H), 2.91 (s, 2 H), 2.86-2.70 (m, 2 H), 2.50-
2.30 (m, 4 1), 1.85-1.62 (m, 3 H), 1.62-1.31 (m, 8 H).

g FES0] FAE W o R AxEQr):

3135 388 (2-YHIU-1-¢-N-(1-9 g = [2,3-b] 9 & -8-L-H A D -4-L & )-o}H Eo}H|=): 8-F 22 -]
2 =[2,3-b]F 2, 4-(boc-olr|=rE) Fugld 2 Fdgd-1-d-ol|Eqto 2 HE HPLC: 98.6% =%, RT
= 1.16 min. NS: m/z = 369 [M+H]". 'H NMR (400 MHz, S22 ¥ 24, ppn) & 8.95 (d, J = 1.7 Hz, 1H), 8.80
(d, J=5.4Hz, W), 8.72 (d, J = 1.7 Hz, 1), 7.45 (s, 1), 6.88 (d, J = 5.4 Hz, 1), 4.45 (d, J =
12.7 Hz, 2H), 3.28 (t, J = 6.3 Hz, 2H), 3.08 (td, J = 12.4, 2.3 Hz, 2H), 2.97 (s, 2H), 2.46 (s, 4H),
1.98-1.79 (m, 3H), 1.64-1.52 (m, 6H), 1.46 (dd, J = 11.2, 5.5 Hz, 2H).

352 390 (2-toEolu=-N-(1-H 2 =[2,3-b]F S -g-U-HH g d-4-U)-olH Eo}r|=): -FZZ-¥|g %
[2,3-b]F &3, 4-n-boc-olv| =T 2|d L 2-(He&olr| ) ol EAL =2 &2 efo| =2 8F ., HPLC: >99% <&
=, RT = 0.92 min. MS: m/z = 343 [M+H]". 'H NMR (400 MHz, S 22¥2-d, ppn) & 8.97 (d, J = 1.7 Hz,
1), 8.82 (d, J = 5.3 Hz, 1), 8.74 (d, J = 1.7 Hz, 1), 7.49 (d, J = 8.5 Hz, 1), 6.90 (d, J = 5.4

Hz, 1H), 4.34 (dt, J = 13.0, 2.9 Hz, 2H), 4.13 (dddd, J = 15.0, 10.7, 8.6, 4.3 Hz, 1H), 3.26 (ddd, J =
12.9, 11.4, 2.6 Hz, 2H), 3.04 (s, 2H), 2.56 (q, J = 7.1 Hz, 4H), 2.13 (dd, J = 13.1, 3.8 Hz, 2H), 1.77
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(qd, J = 11.5, 3.8 Hz, 2H), 1.03 (t, J = 7.1 Hz, 6H).

3FE 391 (3,4-UHEAN-(1-9F=[2,3-b]H & -8-L-F g d-4-GH & )-Zo}u|=): -F2Z2-3]g| %=
[2,3-b]9 &7, 4-(boc-olr|=HE) AT L 3 4-UIHEAHZAOZHE . HPLC: >99% +%, RT = 1.90
min. MS: m/z = 408 [WHH]. H NNR (400 MHz, Z2EZ¥E2-d, ppm) 6 8.95 (d, J = 1.7 Hz, 1H), 8.80 (d, J
5.4 Hz, 1H), 8.72 (d, J = 1.8 Hz, 1H), 7.45 (d, J = 2.0 Hz, 1H), 7.27 (dd, J = 8.3, 2.1 Hz, 1H),
6.92-6.83 (m, 2H), 6.25 (t, J = 6.2 Hz, 1), 4.45 (d, J = 12.4 Hz, 2H), 3.94 (s, 3H), 3.93 (s, 3H),
3.45 (t, J = 6.3 Hz, 2H), 3.08 (td, J = 12.4, 2.4 Hz, 2H), 2.08-1.97 (m, 1H), 1.96 (d, J = 13.7 Hz,
2H), 1.65 (qd, J = 12.1, 3.9 Hz, 2H).

FE 392 (FEd-2-7t2 544 (1-98=[2,3-b] 9 R -8-d-F g d-4-dHE)-olr|=): -S=Z-J7| =
[2,3-b]9 &3], 4-(boc-olr|=mg) IdAgjd P 2-HFUMNOZHE . HPLC: 98.7% =X, RT = 1.19 min. MS:
m/z = 349 M+H1. H NMR (400 Milz, 222X E-d, ppm) & 8.99 (d, J = 1.8 iz, 1), 8.74 (d, J = 5.3 Hz,
1), 8.62 (d, J = 1.8 Hz, 1), 8.59 (ddd, J = 4.9, 1.8, 1.0 Hz, 1H), 7.80 (td, J = 7.7, 1.7 Hz, 1H),
7.62 (dt, J=7.9, 1.1 Hz, 1H), 7.34 (ddd, J = 7.6, 4.9, 1.2 Hz, 1H), 6.73 (t, J = 6.1 Hz, 1H), 6.58
(d, J=5.4Hz, 1H), 4.83 (d, J=12.8 Hz, 1H), 4.04 (d, J = 13.5 Hz, 1H), 3.33 (td, J = 6.5, 2.6 Hz,
2H), 3.09 (td, J = 13.5, 2.7 Hz, 1H), 2.84 (td, J = 12.9, 2.9 Hz, 1H), 2.07 (ddt, J = 11.6, 8.3, 4.3
Hz, 1H), 2.00 (d, J = 15.3 Hz, 1H), 1.83 (d, J = 13.3 Hz, 1H), 1.47 (pd, J = 12.3, 4.2 Hz, 2H).

38 394 (2-HrlE o] =-N-(1-9F = [2,3-b] ¥ 2} -8-L - o2 D -4-LH & )M Eclr| =) - 22 -3 2]
2[2,3-b19 A, 4-(boc-otv=mE) FA#Hd D NN-tWdZFeao 28, HPLC: >99% <%=, RT = 0.89
min. MS: m/z = 329 [M+H]'. 'H NWR (400 Mz, ZFE2EXZ2-d, ppm) 6 8.95 (d, J = 1.7 Hz, 1), 8.79 (d, J
=5.4 Hz, 1), 8.72 (d, J = 1.7 Hz, 1H), 7.32 (s, 1H), 6.87 (d, J = 5.4 Hz, 1H), 4.43 (dt, J = 12.8,
2.4 Hz, 2H), 3.28 (t, J = 6.3 Hz, 2H), 3.06 (td, J = 12.4, 2.4 Hz, 2l), 2.97 (s, 2H), 2.30 (s, 6H),
1.97-1.82 (m, 3H), 1.58 (dtd, J = 13.3, 11.7, 3.8 Hz, 2H).

3E 396 (3-Hodoln| =-N-(1-H g =[2,3-b] A -8-Ld-vH g d4-d)-T2H o} =): §-F 2 2-3]g =
[2,3-b]F &7, 4-(n-boc-olm:=)FH2d H 3-(Uoeolr] o) T2 A3 =2 F 20| =2 8F . HPLC: 90.1%
=, RT = 1.02 min. MS: m/z = 357 [M#H1'. 'H NMR (400 MHz, S22¥E-d, ppn) & 9.04 (s, 1H), 8.97
(d, J = 1.7 Hz, 1), 8.83 (d, J = 5.3 Hz, 1), 8.75 (d, J = 1.7 Hz, 1), 6.90 (d, J = 5.4 Hz, 1H),
4.27 (dt, J=12.7, 3.1 Hz, 21, 4.17-4.03 (m, 1), 3.27 (ddd, J = 13.0, 11.1, 2.7 Hz, 2), 2.67 (t, J
5.9 Hz, 2H), 2.57 (q, J = 7.1 Hz, 4I), 2.38 (t, J = 5.8 Hz, 2H), 2.13 (dd, J = 12.8, 3.7 Hz, 2I),
1.73 (qd, J = 11.0, 3.8 Hz, 2H), 1.06 (t, J = 7.1 Hz, 6H).

FFE 399 (3,3-yHE-N-(1-9F=[2,3-b] ¥ A -8-L-vH g d4-gdH g )-FE 2oln=): g-F2=2-J =
[2,3-b]7] 23, 4-(boc-olr|=wE) I dgd 2 3 3-tiHERE2Ao2HE ., HPLC: 98.9% <%=, RT = 2.00
min. MS: m/z = 342 DMH]". 'H NMR (400 MHz, 22 =¥ 2-d, ppn) 6 8.95 (d, J = 1.7 Hz, 1H), 8.80 (d, J
= 5.4 Hz, 1H), 8.72 (d, J = 1.7 Hz, 1H), 6.87 (d, J = 5.4 Hz, 1H), 5.51 (s, 1H), 4.43 (dt, J = 11.0,
3.3 Hz, 2H), 3.24 (t, J = 6.2 Hz, 2H), 3.07 (td, J = 12.4, 2.3 Hz, 20), 2.07 (s, 2H), 1.93-1.79 (m,
3H), 1.56 (qd, J = 13.5, 12.9, 3.7 Hz, 3H), 1.05 (s, 9H).

AFE 400 (A-HHAFd-1-9-1-(4-F 2= [2,3-b] R -8-L - HZA-1-Y)-FE-1-2): S-F2Z-Ig=
[2,3-b]F &, 1-boc-FH & H 4-(IHZH-1-L)FEt slm2F 2 o] =2 HE . HPLC: >99% X%, RT =
1.02 min. MS: m/z = 369 [M+H]". 'H NMR (400 MHz, SZ2¥2-d, ppn) 6 9.00 (d, J = 1.7 Hz, 1H), 8.86
(d, J=5.3 Hz, 1H), 8.76 (d, J = 1.7 Hz, 1H), 6.87 (d, J = 5.3 Hz, 1H), 3.96-3.79 (m, 5H), 3.83-3.66
(m, 4H), 2.51-2.27 (m, 8H), 1.87 (p, J= 7.3 Hz, 2H), 1.57 (p, J = 5.6 Hz, 4H), 1.50-1.37 (m, 2H).
52 402 (2-o A E PA-1-A-N-(1-F 8| = [2,3-b] 9 A -8-L-F 5 2l d-4-L | & )-o} A Eo}m| =) : 8-FZ 2 -3
2 =[2,3-b18 2, 4-(boc-oh=mE) IFzld L 2-(oAE|d-1-U)olHEAF 2 F R o] = o R NE,

+

HPLC: >99% =%, RT = 0.94 min. MS: m/z = 341 [MtH] 'H NMR (400 MHz, S =E3X5F-d, ppm) § 8.95 (d, J
= 1.7 Hz, 1H), 8.80 (d, J =5.3 Hz, 1), 8.72 (d, J = 1.7 Hz, 1H), 7.19 (s, 1H), 6.87 (d, J = 5.4 Hz,
1H), 4.43 (d, J = 12.5 Hz, 2H), 3.32 (t, J = 7.1 Hz, 4H), 3.26 (t, J = 6.3 Hz, 2H), 3.12 (s, 2H), 3.06
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(td, J=12.4, 2.3 Hz, 2H), 2.10 (p, J = 7.1 Hz, 2H), 1.96 - 1.78 (m, 3H), 1.58 (ad, J = 13.3, 3.7 Hz,
2H).

B2 405 (2-HE o] -N-rE-N-(1-9 2 £ [2,3-b] F 2} -8-U - 3| 2| D -4-L v )-otH Ec}r| £): 8-2 =
Z-922[2,3-b] 9, tert-FEME (I d-4-dr) 7t o]E 81 2-(Hel P oty ) of A Eqto 2R E .
HPLC: >99% , RT = 1.07 min. MS: m/z = 371 [MH]'. H NMR (400 Miz, SFEZFEE-d, ppm) & 8.94 (d, J =
1.7 Hz, 1H), 8.79 (d, J = 5.4 Hz, 1), 8.72 (d, J = 1.7 Hz, 1H), 6.87 (d, J = 5.4 Hz, 1H), 4.41 (d, J
12.7 Hz, 2H), 3.34 (d, J = 7.3 Hz, 2H), 3.28 (s, 2H), 3.16 (s, 3H), 3.08 (td, J = 12.3, 2.6 Hz, 2H),
2.61 (q, J=7.4Hz, 4), 2.07 (ddtd, J = 14.7, 11.1, 7.6, 4.0 Hz, 1H), 1.84 - 1.77 (m, 2H), 1.59 (qd,

J=13.0, 12.5, 3.9 Hz, 2H), 1.05 (t, J = 6.9 Hz, 6H).

3E 408 (2-(dE-vE-olv =) N-(1-H 8 =[2,3-b] T A -8-L-HA g d 4L & )-o}H Eclu|=): 8-F =
2-921%=[2,3-b]9 &, 4-(boc-otr|wE)F e 2 [N (HE)olr=]otEALo 2 HE . HPLC: 98.9% ,
RT = 1.35 min. MS: m/z = 343 [MH]'. H NWR (400 MHz, S22 E2-d, ppn) & 8.94 (d, J = 1.7 Hz, 1H),
8.79 (d, J=5.3 Hz, 1), 8.72 (d, J = 1.7 Hz, 1H), 7.43 (s, 1H), 6.87 (d, J = 5.4 Hz, 1H), 4.44 (dt,
J=12.4, 2.4 Hz, 2H), 3.27 (t, J = 6.3 Hz, 2H), 3.07 (td, J = 12.5, 2.4 Hz, 2H), 3.01 (s, 2H), 2.49
(q. J=7.2 Hz, 2). 2.98 (s. 30). 1.96 - 1.81 (m, 31), 1.58 (qd. J = 13.3. 3.7 Hz, 20). 1.06 (t. J =
7.1 Hz, 3H).

FE 409 (N-[1-(8-Ao}=-AEP-5-9)-9 5 F D-4-drd ]-2-0) H g D-1-D-o}HEo}H|E): 5-HELH-F&
H-8-7t12HYEZ  4-(boc-oH| = E) I d 2 I 2d-1-L-olAELLo 2 HE] . HPLC: 99.0% , RT = 2.25

n

min. MS: m/z = 392 [M+H] 1H NMR (400 MHz, 22X EF-d, ppm) & 9.05 (dd, J = 4.2, 1.7 Hz, 1H), 8.41
(dd, J =8.5, 1.7 Hz, 1H), 8.01 (d, J = 8.0 Hz, 1H), 7.47 (dd, J = 8.5, 4.2 Hz, 2H), 7.04 (d, J = 8.0
Hz, 1H), 3.50 (d, J = 12.5 Hz, 2H), 3.33 (t, J = 6.5 Hz, 2H), 2.99 (s, 2H), 2.86 (td, J = 12.0, 2.3
Hz, 2H), 2.49 (s, 4H), 1.90 (d, J = 12.7 Hz, 2H), 1.79 (dtt, J = 14.0, 6.8, 3.9 Hz, 1H), 1.71 - 1.52
(m, 6H), 1.47 (s, 2H).

HEE 410 (-[1-(6-Al ok 5 -5-2)-) 9 2] -4 Lol & ]2 (] D-o D-o}el )~ M EohH] £): 511 23
AEA-8-7I1Z2RYEH, 4-(boc-olr]=vE) I A Zd 2 [E(wE)olu|=]olAELo 2 HE] . HPLC: 95.9%
RT = 2.09 min. NMS: m/z = 366 [M+H]". H NWR (400 MHz, ZE=¥E-d, ppm) & 9.05 (dd, J = 4.2, 1.7 Hz,
1), 8.41 (dd, J = 8.6, 1.7 Hz, 1), 8.01 (d, J = 8.0 Hz, 1H), 7.47 (dd, J = 8.5, 4.2 Hz, 2H), 7.04
(d, J=8.0 Hz, 1), 3.50 (d, J =12.3 Hz, 2H), 3.33 (t, J = 6.5 Hz, 2H), 3.04 (s, 2H), 2.86 (td, J =
12.0, 2.3 Hlz, 21D, 2.52 (q, J = 6.7 Hz, 21), 2.32 (s, 31D, 1.91 (d, J = 12.8 iz, 2I), 1.79 (ddt, J =
14.2, 6.9, 3.7 Hz, 1H), 1.62 (ad, J = 12.0, 3.8 Hz, 2H), 1.09 (t, J = 7.1 Hz, 3H).

BFE 411 (1-WE-ED-2-7t 2544 (1-98 X ([2,3-b]9 R -8-d -2 d-4-dHE)-o}=E): -2
2-921%[2,3-b]H &3, 4-(boc-olr|=de) g gld 2 1-WegZe|d-2-7t=2 54 o2 BE . HPLC: 99.7%
RT = 1.02 min. MS: m/z = 355 [M+H]". 'H NVR (400 MHz, S22 2¥2-d ppm) § 8.95 (d. J = 1.7 Hz, 1H),
8.79 (d, J=5.4 Hz, 1H), 8.72 (d, J= 1.7 Hz, 1H), 7.49 (s, 1H), 6.87 (d, J = 5.4 Hz, 1H), 4.44 (d, J
12.6 Hz, 2H), 3.25 (td, J = 6.5, 2.3 Hz, 2H), 3.17 - 2.99 (m, 3H), 2.91 (dd, J = 10.1, 5.3 Hz, 1H),

2.42 - 2.31 (m, 4H), 2.31 - 2.17 (m, 1H), 1.99 - 1.65 (m, 6H), 1.65 - 1.48 (m, 2H).

AAE 412 -tert-HEA-N-[1-(8-A o}l =-F =B -5-A)-HH D -4-LH e ]-olH Eolr] =) : 5-B 2 -5 -
8-7tERUEZ | 4-(boc-o|=wE)IHg)d E tert-F-EA] oA EALCZRE HPLC: >99% , RT = 3.73 min.
MS: m/z = 381 [MHH]'. 'H NMR (400 MHz, ZZZX¥2-d, pom) § 9.05 (dd, J = 4.2, 1.7 Hz, 1H), 8.41 (dd,
J=128.5, 1.7 Hz, 1H), 8.01 (d, J = 8.0 Hz, 1), 7.47 (dd, J = 8.5, 4.2 Hz, 1H), 7.04 (d, J = 8.0 Hz,
1), 6.81 (s, 1H), 3.92 (s, 2H), 3.50 (d, J = 11.9 Hz, 2H), 3.34 (t, J = 6.6 Hz, 2H), 2.85 (td, J =
12.0, 2.3 Hz, 2H), 1.92 (d, J = 13.4 Hz, 2H), 1.80 (dtt, J = 14.3, 6.9, 3.8 Hz, 1H), 1.62 (qd, J =
12.0, 3.8 Hz, 2H), 1.25 (s, 9H).

FE 417 (2-FAIHPA-1-G-N-[1-(8-A o} =-AEP-5-2)-FH P-4~ A& ]-o}lH Eoln|E): 5-B 2 X -
A-8-7t2HUEH | 4-(boc-ol]=de) I H g d L 2-(IAEH-1-Y) oM EAL 2SR eto|=2 5. HPLC:
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>99% , RT = 2.05 min. MS: m/z = 364 [M+H]+.1H NMR (400 MHz, EE22XF-d, ppm) § 9.05 (dd, J = 4.2,
1.7 Hz, 1H), 8.41 (dd, J = 8.5, 1.7 Hz, 1H), 8.01 (d, J = 8.0 Hz, 1), 7.47 (dd, J = 8.5, 4.2 Hz, 1H),
7.21 (s, 1H), 7.04 (d, J = 8.0 Hz, 1H), 3.50 (d, J = 12.1 Hz, 2H), 3.43 - 3.20 (m, 6H), 3.14 (s, 2H),
2.85 (td, J=12.1, 2.3 Hz, 2H), 2.11 (p, J = 7.0 Hz, 2H), 1.91 (d, J = 12.9 Hz, 2H), 1.78 (dtt, J =
14.3, 7.0, 3.8 Hz, 1H), 1.61 (ad, J = 12.0, 3.9 Hz, 2H).

e 418 (1-D-IELE-2-7H2 B AN [1-(8-Aohe-A 5 A-5-9)-T| el W -4- QWG |-o}F|=): 5-n 2w~
AEd-8-7t2RYUEZ | 4-(boc-otr|evE) g ¥ 1-WEdyEZd-2-7l2 54022 E . HPLC: >99%
RT = 2.11 min. MS: m/z = 378 [W+H]". 'H NMR (400 MHz, SZ2¥2-d, ppn) & 9.04 (dd, J = 4.2, 1.7 Hz,

1), 8.40 (dd, J = 8.5, 1.7 Hz, 1H), 8.00 (d, J = 8.0 Hz, 1H), 7.58 - 7.49 (m, 1H), 7.47 (dd, J = 8.5,
4.2 Hz, 1), 7.04 (d, J = 8.0 Hz, 1H), 3.50 (dt, J = 12.2, 3.2 Hz, 2H), 3.30 (td, J = 6.6, 2.0 Hz,
9H), 3.12 (ddd, J = 9.0, 6.6, 1.9 Hz, 1), 2.93 (dd, J = 10.2, 5.3 Hz, 1H), 2.85 (tdd, J = 12.0, 4.0,
2.3 Hz, 2H), 2.45 - 2.33 (m, 4H), 2.26 (ddt, J = 12.7, 9.8, 8.5 Hz, 1H), 1.96 - 1.87 (m, 2H), 1.86 -
1.69 (m, 4H), 1.67 - 1.53 (m, 2H).

A 8: FFE 9 ((3R,59)-1-(1,2-t¥E-1H-¥ = [2,3-b] 9 g D-4-d)-5-H &3 sl g d-3-o}T) 8] A

NHEoc
cl \(NT \r'\r’ \E”j’
== Fds{dba)s CHE,, DavePhos, f&w%b' man
NN kPO, DMF, 130°C I f'Lw
Mathod R \ Mothad Q
Uy R

tert-F& (3R,59)-1-(1,2-HHe-1H-H &= [2,3-b] gl d-4-¢)-5-v o 2| d-3-LF} EntH| o] E: N N-T] v
ExEoln= (10 nl) Z 4-F22-12-tdE-1H-9Z2[2,3-b]F 29 (200 mg, 1.11 mmol)e] &M, tert-
e N-[(3R,5S)-5-#E g d-3-L ]7t2u}Ho] E (237 mg, 1.11 mmol), Pdy(dba)s.CHCl; (115 mg, 0.11

mmol), DavePhos (87 mg, 0.22 mmol) @ Ki;PO, (588 mg, 2.77 mmol)S A-&oA #Hrletgict. dojxd E3ES
2h B9F 130 ColAl mukatdth. Aetx Wz & vk EFRES Z(lml) R e, dojd EFE
g olAElOlE(50IL x 3)E FESIL, FUIFES 2FstaL, HeElo® AH S, NaS0, 2 AZsHlch. v

= Astoll A AASEL, FAE A dHlE S EtOAc(0% WA 2% ZHtAE)Z &83+= S T=vED
ElMi AAE],  tert-F8 N-[(3R,58)-1-[1,2-t]¥&-1H-9 2= [2,3-b]FFH-4-L ]-5-

Jtenpdol ES v mAlZ At (150 mg, 38%). MS: m/z = 359.1 [M+H] .

(79 ¥H RY Fu]&= Pdy(dba);.CHCly; ti4lel  Pdy(dppf)Cl,.CHCl3) ©]t}.)

(3R,59)-1-(1,2-ti|&-1H-9 =2 [2,3-b] ¥ g H—4-A)-5-Hd g Hl gl D -3-o}7l:  (3R,55)-1-(1,2-t] vl & -1H-9] &
2[2,3-b]9 g d-4-¢)-5-EF A g d-3-0}72 P QE AFEste], tert-F¥ (3R,55)-1-(1,2-H | & -1H-]
E2(2,3-b]9 g H-4-d)-5-mEd I A2 -3-d It 2| ERZFE AxEHAT. = AFES oF =:38elA
pre-HPLCZ AA5}tt: A=, XBridge C18 OBD Prep %ﬁaq, 5um, 19 mm x 250 mm; ©]FA, & F HEE (10
mmol /L NHHCO;S 23%), 8min W 3% WA 65% 1 CAE; HZE7], UV 254 nm. (3R,5S)-1-[1,2-w|&-1H-T &

2[2,3-b]¥ 8 d-4-d |-5-m g d-3-0}0& Q=x-wlal A= AATE (30 mg, 26%).
SEE 9: HPLC: 97.8% <%=, RT = 0.91 min. MS: m/z = 259.1 [M+H]". 'H NMR (400 MHz, CD:OD, ppm) & 7.91

(d, J=5.7Hz, 1), 6.49 (d, J=5.7 Hz, 1H), 6.30 (d, J = 1.2 Hz, 1H), 4.22-4.12 (m, 1H), 4.00-3.91
(m, 1H), 3.71 (s, 3H), 3.11-3.00 (m, 1H), 2.63-2.41 (m, 5H), 2.17-2.07 (m, 1H), 2.00-1.80 (m, 1H),
1.10-0.96 (m, 4H).
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AAd 9: 3FE 10 ((3R,58)-1-(1,2-tH-1H-H 22 [2,3-b] & -4-A)-5-v D= g d-3-¢}5 ) o] A

ci
N
Xy -
NHBoe 2 R L
h’ N N
P

M
N DIEA, MeCN, 95°C ﬁﬂl% dioxane, rt d
Method H | Nr Nf;fl Method Q j

(3R,59)-5-A"d-1-(IF=[2,3-b]F &2 -8-Q ) 3 5| 2| P -3-o}ql: (3R,58)-5-H¥-1-(= & = [2,3-b] ] &zl -8-
)y d-3-o}71& WH I L QE AFE3te], tert-FE (3R,59)-5-mE Y d-3-LIl2ulvo]E A 8-F
22y x2[2,3-blYeH 25 AzHJAYG. = AANES oS 2738 pre-HPLCE AASSY: AH,
XBridge C18 OBD Prep A%, 5 um, 19 mm x 250 mm; ©]&%, & F °MHHEYEZ (10 mmol/L NHHCO;E *3}),
9min W] 3% WA 22% 1CIAE; HE7], UV 254 nm. (3R,59)-5-wlE-1-[H 2= [2,3-b] ¥ e} x-8-d ]3] o & -
3-ollS =3 AlE (20 mg, 10%, 2 &7 Fohow A,

SEE 10: HPLC: 94.1% 2%, RT = 1.10 min. MS: m/z = 244.0 [M+1]". 'H NMR (400 MHz, CD:OD, ppm) &

8.93 (d, J=1.8 Hz, 1H), 8.82 (d, J = 1.8 Hz, 1H), 8.65 (d, J = 5.6 Hz, 1H), 7.06 (d, J = 5.7 Hz,
1H), 4.78-4.68 (m, 1H), 4.56-4.46 (m, 1H), 3.12-2.98 (m, 1H), 2.80-2.60 (m, 2H), 2.19-2.08 (m, 1H),
2.08-1.88 (m, 1H), 1.18-0.89 (m, 4H).

o 3RES fAF WHe R FAAH T
FdE 11 ((3R,59)-5-"E-1-(FE=HA4-A)gH ) d-3-o}7l): tert-F& (3R,59)-5-vEd A g d-3-L7}=n}

WolE W 4-Zzamdo@RE . HPLC: 99.9% 4%, RT = 0.86 min. MS: m/z = 242.1 [M+H]. 'H NWR (400
Hz. CDOD, ppm) & 8.64 (d, J = 5.2 Hz, 1H), 8.11-8.04 (m, 1H), 8.00-7.93 (m, 1H), 7.78-7.68 (m, 1H),
7.63-7.53 (m, 1H), 7.04 (d, J =5.2 Hz, 1H), 3.83-3.74 (m, 1H). 3.64-3.55 (m, 1H), 3.35-3.20 (m, 1H),
92.60-2.40 (m, 2H), 2.24-2.07 (m, 2H), 1.13-0.99 (m, 4H).

FE 12 (8-((3R,5S)-3-o}u| =-5-HEyHFD-1-4) AF LD -5-FHUEH): §-F 227 FAU-5-7IHUEH
2 tert-F€ (3R,59)-5-wWEIH g H-3-LIEvHlo|Ec 2 RE . HPLC: 98.3% <%, RT = 1.20 min. MS: m/z
268.0 [M+H]". 'H NMR (300 MHz, CDCls, ppm) & 8.96 (s, 1H), 8.91 (s, 1H), 8.12 (d, J = 8.5 Hz, 1H),

7.24 (d, J = 8.5 Hz, 1H), 4.50-4.38 (m, 1H), 4.22-4.08 (m, 1H), 3.34-3.15 (m, 1H), 2.80-2.55 (m, 2H),
2.30-1.95 (m, 2H), 1.20-1.00 (m, 4H).

AAd 10: 3FE 13 (N-((3R,59)-1-(1,2-ted-1H-H E2[2,3-b]H g d-4-¢)-5-vE 9 F 2| d-3-¥ )-2-3| =
FA|o}H| Eclu| =) 9] 34

H
I‘IH-‘- N a
Xrre
HI:}VJ'L.OH

® HATU, DIEA, i
DMF, 120°C
Fi

Method J \

N-((3R,59)-1-(1,2-tHE-1H-H &2 [2,3-b]F Z Hd-4-Q)-5-H B F 2| d-3-Q )-2-3F| =F Ao A Eopm| = N-
((3R,59)-1-(1,2-6l W@ -1H-Y ZZ[2,3-b] ¥ g D -4-2)-5-m| & v of| ] P -3-Y ) -2-3| =F Ao} A Eolm| == W19 ]
S AR, (8R,59)-1-(1,2-tiWE-11-3] &2 [2,3-b] ¥ gl e -4-)-5-v & T o ] el -3-o} 7] & 2-3] == A|o}A]
Exto 2 RE AzHJY., = AHNES oS ZAs}oA pre-HPLCE A A8t A", XBridge C18 OBD Prep
A<, 5 um, 19 mm x 150 mm; oA, E F oMAEYEH (10 mmol/L NHHCO; ¥3F), Smin W 3% WA 75% L

YUAE; A&7, UV 254 mm. N-[(3R,5S9)-1-[1,2-0HE-1H-YZ=2[2,3-b] Y I-4-L |-5-r & v g D -3-
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d]-2-s|EF A opA| Bt =g WA uAz A (30 mg, 17%).

SHE 13: HPLC: 96.9% <%, RT = 0.67 min. MS: m/z = 317.1 [W+H]". 'H NMR (400 MHz, DMSO-ds, ppm) &

7.81 (d, J=5.4Hz, 1H), 7.61 (d, J=7.9 Hz, 1H), 6.35 (d, J = 5.5 Hz, 1H), 6.20 (s, 1H), 5.42 (s,
1H), 4.00-3.91 (m, 1H), 3.88-3.74 (m, 4H), 3.57 (s, 3H), 2.51 (d, J = 11.5 Hz, 1H), 2.47-2.28 (m, 3H),
1.90-1.60 (m, 2H), 1.28-1.10 (m, 1H), 0.86 (d, J = 6.5 Hz, 3H).

U SE S0l fARE W eR AlxH o

BFE 14 (2-3|=FA]-N-((3R,55)-5-HEd-1-(HEA-4-Q)IHFHd-3-Q) oA Eolu|=):  (3R,55)-5-#€-
1-(HAsd-4-Q) A g d-3-0}7] L 2-35|=EX ol EASZHE  HPLC: 98.3% <%, RT = 1.04 min. MS: m/z

= 300.2 [M+H] H NIR (400 MHz, CDsOD, ppm) & 8.62 (d, J = 5.2 Hz, 1H), 8.15 (dd, J = 8.3, 1.4 Hz,

1), 7.96 (dd, J = 8.4, 1.2 Hz, 1H), 7.78-7.68 (m, 1H), 7.64-7.54 (m, 1H), 7.05 (d, J = 5.3 Hz, 1H),
4.38-4.26 (m, 1H), 4.01 (s, 2H), 3.90-3.81 (m, 1H), 3.64 (d, J = 12.3 Hz, 1H), 2.70-2.50 (m, 2H),
2.19-2.10 (m, 2H), 1.37-1.25 (m, 1H), 1.07 (d, J = 6.4 Hz, 3H).

e 15 (2-3| =2 A]-N-((3R,55)-5-H&-1-(H I = [2,3-b]1¥ A -8-L ) F & Hd-3-L ) o}A| Eo}m| =)
(3R,58)-5-wE-1-(F & =[2,3-b] I -8-d) I A g dd-3-o}ul L 2-J|=FA| LN EALCZHE . HPLC: 95.3%

TX, RT = 0.73 min. MS: m/z = 302.0 [M+H] I NMR (400 MHz, CD,OD, ppm) & 8.92 (d, J = 1.8 Hz, 1H),

8.80 (d, J=1.7 Hz, 1H), 8.65 (d, J=5.7 Hz, 1H), 7.13 (d, J = 5.6 Hz, 1H), 4.72-4.56 (m, 2H), 4.20-
4.08 (m, 1H), 3.99 (s, 2H), 3.05-2.95 (m, 1H), 2.83-2.73 (m, 1H), 2.14-1.94 (m, 2H), 1.45-1.25 (m,
1), 1.02 (d, J = 6.6 Hz, 3H).

FFdE 20 ((S)-N-((3R,55)-1-(8-Alo}=F] 24 -5-U )-5-wWd o o 2] d -3-Y )-2-3| = FA| -3-H| e {L eho}ln] =) :
8-((3R,58)-3-otv| =-5-md 9] | 2 I-1-) A5 A -5-7h B HE-R 3 (5)-2-3| =5 A -3-mE{ et o 2ty
HPLC: 98.4% <=, RT = 3.24 min. MS: m/z = 368.1 [M+H]'. 'H NMR (300 MHz, DMSO-ds, ppm) & 9.03 (d, J =

1.8 Hz, 1H), 8.93 (d, J = 1.8 Hz, 1H), 8.20 (d, J =8.4 Hz, 1H), 7.70 (d, J = 8.0 Hz, 1H), 7.27 (d, J
= 8.5 Hz, 1H), 5.32 (d, J=5.7 Hz, 1H), 4.30 (d, J = 13.2 Hz, 1H), 4.17 (d, J = 11.8 Hz, 1H), 4.05-
.85 (m, 1H), 3.66 (dd, J = 5.8, 4.0 Hz, 1H), 2.94-2.84 (m, 1H), 2.73-2.63 (m, 1H), 2.03-1.86 (m, 3H),
.40-1.20 (m, 1H), 0.95-0.85 (m, 6H), 0.78 (d, J = 6.8 Hz, 3H).

SHE 21 ((R-N-((3R,59)-1-(8-Aoh=A 5 42-5-9)-5-r B3 5] 8| d-3-2 )-2-3| = Z A|-3-vl g F Gho}m| =)
8-((3R,59)-3-0P] o5 DA 2 D-1-0D) A5 A 5-ARUES @ (R)-2-3| E5A 3o R ehto 2 nE

n

= W

HPLC: 97.6% =%, RT = 1.31 min. MS: m/z = 368.3 [M+H] I NMR (300 MHz, DMSO-ds, ppm) & 9.03 (d, J =

1.7 Hz, 1), 8.94 (d, J=1.7 Hz, 1H), 8.19 (d, J =8.4 Hz, 1), 7.69 (d, J = 8.1 Hz, 1H), 7.26 (d, J
= 8.5 Hz, 1H), 5.34 (d, J = 5.6 Hz, 1H), 4.30-4.15 (m, 2H), 4.05-3.90 (m, 1H), 3.68 (dd, J = 5.6, 3.9
Hz, 1H), 2.98-2.88 (m, 1H), 2.75-2.60 (m, 1H), 2.02-1.85 (m, 3H), 1.40-1.20 (m, 1H), 0.96-0.85 (m,
6H), 0.78 (d, J=6.8 Hz, 3H).

3= 22
((S)-2-3] =&-A]-3-W & -N-((3R,55)-5-HE-1-(FF E[2,3-b] ¥ A 8- ) # 2| A -3-L ) F-gholn| =)

(3R,5S)-5-HE-1-(F & =[2,3-b] ¥ ZF-8-d) A g d-3-o}71 & (9)-2-3| =& A -3-HEFeto 2 g,
HPLC: 96.8% %%, RT = 1.05 min. MS: m/z = 344.0 [M+H]'. 'H NMR (400 MHz, CD:OD, ppm) & 8.95 (d, J =

1.8 Hz, 1H), 8.82 (d, J = 1.7 Hz, 1), 8.68 (d, J = 5.6 Hz, 1), 7.17 (d, J = 5.7 Hz, 1), 4.71-4.60
(m, 2H), 4.18-4.08 (m, 1H), 3.87 (s, 1H), 3.05-2.94 (m, 1H), 2.87-2.76 (m, 1H), 2.15-1.95 (m, 3H),
1.50-1.30 (m, 1H), 1.09-0.99 (m, 6H), 0.91 (d, J = 6.8 Hz, 3M).

e 23
((R)-2-3| =5 A]-3-9&-N-((3R,5S)-5-"&-1-(FZ =[2,3-b] ¥ g} X -8-L ) F A g D-3- ) F-&ho}H| =):
(3R,58)-5-wE-1-(F & =[2,3-b]FH & -8-d)H A g d-3-o}71 L (R)-2-3| =E5A]-3-HE el o 2 e,

HPLC: 96.9% =%, RT = 1.02 min. MS: m/z = 344.2 [M+H] ' NR (400 MHz, CDsOD, ppm) & 8.95 (d, J =
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1.8 Hz, 1H), 8.83 (d, J = 1.8 Hz, 1H), 8.68 (d, J = 5.6 Hz, 1H), 7.16 (d, J = 5.7 Hz, 1H), 4.58-4.72
(m, 2H), 4.20-4.10 (m, 1H), 3.89 (m, 1H), 3.06-2.96 (m, 1H), 2.86-2.75 (m, 1H), 2.15-1.95 (m, 3H),
1.42-1.30 (m, 1H), 1.10-1.00 (m, 6H), 0.90 (d, J = 6.8 Hz, 3H).

e 32 (N-((3R,59)-1-(8-Aloh=A X AA-5-U)-5-wEH # Z D-3-U)-2-(t] v & efu| i ) oA Eopu] =) 8-
((3R,58)-3-otv] =-5-mEd I A e d-1-D) F 54 -5-7hEL 3l 2-(tsdolrm)op Exbe 2 78 . HPLC:

96.9% =%, RT = 1.25 min. MS: m/z = 353.2 [M+H] I NMR (300 MHz, DMSO-ds;, ppm) & 9.03 (d, J = 1.7

Hz, 1H), 8.94 (d, J = 1.7 Hz, 1), 8.19 (d, J = 8.4 Hz, 1), 7.75 (d, J = 8.1 Hz, 1), 7.27 (d, J =
8.5 Hz, 1), 4.33-4.13 (m, 2H), 4.05-3.88 (m, 1H), 2.97-2.79 (m, 3H), 2.72-2.60 (m, 1H), 2.21 (s, 6H),
1.98-1.82 (m, 2H), 1.34-1.20 (m, 1H), 0.92 (d, J = 6.2 Hz, 3H).

39E 33 (2-(HHEobr =)-N-((3R,55)-5-H2-1-(I 2 = [2,3-b] ¥ 23 -8-A) ¥ | 2| D -3-U ) oA E o] =) :
(3R,58)-5-vd-1-(3] g = [2,3-b] ¥ epx1-8-d ) J A 2T -3-o}x] B 2-(Hw|dolr|)opr| EAte 2 58 . HPLC:

99.6% %%, RT = 1.31 min. MS: m/z = 329.0 [M+H]". 'H NMR (400 MHz, CDsOD, ppm) & 8.94 (d, J = 1.7 Hz,

1H), 8.82 (d, J = 1.7 Hz, 1H), 8.67 (d, J = 5.6 Hz, 1H), 7.16 (d, J = 5.6 Hz, 1H), 4.74-4.59 (m, 3H),
4.20-4.04 (m, 1H), 3.10-2.89 (m, 3H), 2.83-2.73 (m, 1H), 2.34 (s, 6H), 2.16-1.93 (m, 2H), 1.40-1.28
(m, 1H), 1.04 (d, J = 6.6 Hz, 3H).

e 36 (N-((3R,58)-1-(8-Alop=A 54 A-5-4)-5-r @ ¥ 2 d-3-U)-3-H @ SAE-3-FI 2 FAM =) 8-F
RRIHAE-5-I7HEYE™, tert-Fd (BR,55)-5-wdy e d-3-27k2utH o] E Bl 3-HEHSAE-3-7t2 54

Ao 2 RE ., HPLC: 99.2% <%, RT = 1.15 min. MS: m/z = 366.0 [M+H] I NR (300 MHz, CDsOD, ppm) &

8.89 (d, J=1.7 Hz, 1H), 8.86 (d, J = 1.8 Hz, 1H), 8.05 (d, J = 8.4 Hz, 1H), 7.25 (d, J = 8.4 Hz,
1), 4.95-4.85 (m, 2H), 4.41-4.02 (m, 5H), 2.80-2.55 (m, 2H), 2.12-1.93 (m, 2H), 1.57 (s, 3H), 1.31-
1.12 (m, 1H), 0.98 (d, J = 6.4 Hz, 3H).

s3gE 37 (3-WE-N-((3R,59)-5-#E-1-(FE = [2,3-b]F & -8-A) F F 2 D-3-A) SA &-3-7t 2 EAH| =)
(3R,55)-5-wE-1-(I 2 &= [2,3-b] 9] e}x1-8- ) I A 2 -3-o}7] Y 3-w|R S A g-3-7h 2522k 0 e HPLC:
99.8% %%, RT = 0.88 min. MS: m/z = 342.2 [M+]". 'H NMR (400 Mz, CD:OD, ppm) & 8.92 (d, J = 1.7 Hz,

1H), 8.81 (d, J = 1.7 Hz, 1H), 8.66 (d, J = 5.6 Hz, 1H), 7.16 (d, J = 5.6 Hz, 1H), 4.90-4.80 (m, 2H),
4.73-4.61 (m, 2H), 4.39 (d, J = 6.1 Hz, 2H), 4.15-4.03 (m, 1H), 2.91-2.71 (m, 2H), 2.12-1.92 (m, 2H),
1.60 (s, 3H), 1.34-1.22 (m, 1H), 1.01 (d, J = 6.6 Hz, 3H).

32 40 (N-((3R,55)-1-(8-Alo} = Hatdl -5-9 ) -5-v € v o 2] A -3-< )-3, -] Wl - &ho}lm] =) : 8-((3R,559)-
3~olr|=-5-vE g d-1-d) A sH4d-5-7tRYEZ 2 3 3-fuedfeito2 e, HPLC: 95.2% <%, RT =

3.11 min. MS: m/z = 366.1 [M+H] ' NMR (300 MHz, DMSO-ds, ppm) & 9.02 (d, J = 1.7 Hz, 1H), 8.93 (d,

J=170Hz, 1H), 8.20 (d, J = 8.4 Hz, 1), 7.79 (d, J=7.4 Hz, 1H), 7.28 (d, J = 8.5 Hz, 1H), 4.38-
4.19 (m, 2H), 3.99-3.84 (m, 1H), 2.79-2.63 (m, 2H), 2.00-1.80 (s, 4H), 1.24-1.10 (m, 1H), 1.02-0.87
(m, 12H).

FGE 41 (3,307 D-N-((3R,59)-5-D-1-(H 2] £[2,3-b] 7 2} 71-8-2) 9] 9 2] 9-3-2 ) B-Ro}m] =) (3R,55)-
5-wE-1-(H 2] =[2,3-b] ¥ &R -8-d) A H 2]d-3-o}] & 3, 3-vvdFetto 2 HE . HPLC: 94.8% X, RT =
0.96 min. MS: m/z = 342.2 [M+H]". 'H NMR (300 MHz, DMSO-ds, ppm) & 9.00 (d, J = 1.7 Hz, 1H), 8.83 (d,
J=1.7Hz, 1), 8.71 (d, J=5.5Hz, 1H), 7.82 (d, J = 7.5 Hz, 1H), 7.16 (d, J = 5.6 Hz, 1H), 4.59

(d, J = 13.1 Hz, 1), 4.46 (d, J = 12.6 Hz, 1H), 3.94-3.80 (m, 1H), 2.82-2.68 (m, 2H), 2.00-1.85 (m,
4H), 1.31-1.18 (m, 1H), 1.00-0.80 (m, 12H).

e 97 (N-[(3R,59)-1-(8-Aol=F ZA4d-5-9)-5-Ed ] HFH-3-A | -2-3| =F Ao} M Eolu]=): 8-
((3R,59)-3-o}n =—5-HEu H g I-1-) H 5aAH-5-FtHUEYH 2 2-I|=FA|olMEAC 2 2E . HPLC: 97.5%

TE, RT = 1.35 min. MS: m/z = 326.1 [M+H] 'H MR (400 MHz, CD,OD, ppm) & 9.05-8.83 (m, 2H), 8.10

(d, J=8.4Hz, 1), 7.28 (d, J = 8.4 Hz, 1H), 4.34 (dd, J = 12.0, 4.3 Hz, 1H), 4.29-4.17 (m, 2H),
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4.02 (s, 2H), 2.99-2.87 (m, 1H), 2.72 (t, J = 11.6 Hz, 1H), 2.16-2.00 (m, 2H), 1.42-1.30 (m, 1H), 1.04
(d, J=16.4Hz, 3H).

SFE 108 (N-[(3R,59)-1-(8-A|oheH 549 -5-2)-5- @3 2 T -3-2 |-2-(Z 2 EA-4-Q )P Eoju] =)
(3R,59)-5-M2-1-(7 2] & [2,3-b] 92} 1 -8-) A A D-3-0ke) 0 (R)-2-(tert-F-% A 7hrdojn1e)-3-5] =%

AlZ23to 2 HE . HPLC: 98.7% <%, RT = 1.95 min. MS: m/z = 395.1 [+ I NR (400 MHz, CDs0D,

ppm) & 8.95-8.83 (m, 2H), 8.10 (d, J = 12.0 Hz, 1H), 7.28 (d, J = 12.0 Hz, 1H), 4.37-4.13 (m, 3H),
3.78-3.68 (m, 4H), 3.05 (s, 2H), 2.92-2.78 (m, 1H), 2.75-2.65 (m, 1H), 2.58-2.48 (m, 4H), 2.15-1.95
(m, 2H), 1.38-1.20 (m, 1H), 1.02 (d, J = 12.0 Hz, 3H).

33HE 109 (N-[(3R,59)-1-(8-A] o} =F] A2l -5-¢1 )-5-w| € o] ¥ &) A -3-YU | -2- (4-W & 7] H| &} F -1-Q ) o} A E o} ;|
=): 8-((3R,59)-3-olr| =-5-mE A d-1-A) A AP S5-I R HEZH 2 2-(4-W 3] 2} -1-L ) o} A ELL S
ZRE] . HPLC: 99.8% 2%, RT = 1.47 min. MS: m/z = 408.2 [M+H] . 'H NMR (400 MHz, CDOD, ppm) & 8.99-

8.85 m, 2H), 8.10 (d, J = 8.4 Hz, 1H), 7.29 (d, J = 8.4 Hz, 1H), 4.41-4.12 (m, 3H), 3.14-3.01 (m, 2H),
2.86 (dd, J = 11.9, 10.6 Hz, 1H), 2.72 (dd, J = 12.6, 10.8 Hz, 1H), 2.60-2.40 (m, 7H), 2.32 (s, 3H),
2.09 (t, J=14.0 Hz, 2H), 1.36-1.24 (m, 10), 1.04 (d, J = 6.4 Hz, 3H).

e 110
(N-[(3R,59)-5-dHE-1-[9F =[2,3-b] ¥ A -g-L 1HHFH-3-L |-2-(REEZH-4-A)oH| EolH]=):  (3R,55)-
5-HE-1-(F 2 % [2,3-b] 9 etx-8-d)FH gl d-3-o}] @ 2-REZ ol EALO ZHE . HPLC: 96.5% %, RT

= 1.31 min. MS: m/z = 371.3 [M+H] 'H NIR (400 MHz, CDyOD, ppm) & 8.89 (d, J = 1.7 Hz, 1H), 8.77 (d,

J=1.7Hz, 1H), 8.63 (d, J=5.6 Hz, 1H), 7.11 (d, J = 5.7 Hz, 1H), 4.70-4.55 (m, 2H), 4.08 (t, J =
11.4 Hz, 1H), 3.74-3.65 (m, 4H), 3.11-2.84 (m, 3H), 2.75 (dd, J = 12.9, 11.1 Hz, 1H), 2.52-2.49 (m,
4H), 2.08-1.94 (m, 2H), 1.40-1.20 (m, 1H), 0.99 (d, J = 6.5 Hz, 3H).

SHEE 111 (WI(3R,59)-1-(8-Al b 541 -5-U)-5-H B9 A 2 d-3-94]-3,3,3-ES TF L2 X 2 golH| E):
8-((3R,58)-3-otv| =-5-md 9] | 2 d-1-d) A A= -5-7kH U E-D 31 3,3 3-EgEFoeraqitoriy,

HPLC: 91.5% =%, RT = 1.38 min. MS: m/z = 378.2 [M+H]'. H NMR (400 MHz, CD,OD, ppm) & 8.93-8.80 (m,

2l), 8.06 (d, J = 8.4 Hz, 1), 7.24 (d, J = 8.4 Hz, 1H), 4.44-4.30 (m, 1H), 4.29-4.03 (m, 2H), 3.14
(q, J=10.7 Hz, 20), 2.68 (dt, J = 23.6, 11.6 Hz, 2H), 2.14-1.93 (m, 2H), 1.21-1.16 (m, 1H), 0.98 (d,
J=6.4Hz, 3H).

e 120
(3,3,3-EFZ2 22 N-[(3R,55)-5-Hg-1-[#F = [2,3-b]HFA--d 19 H 2 d-3-d ] =2 Fo}nu|=): (3R,55)-
S-HE-1-(F g =[2,3-b] gz -8-d) A g e -3-o}7l & 3,3, 3-EEF2 2o 25 E ., HPLC: 95.3% &
+

%, RT = 1.07 min. MS: m/z = 354.2 [M+H] I NIR (300 MHz, CDsOD, ppm) & 8.90 (d, J = 1.7 Hz, 1H),

8.78 (d, J= 1.7 Hz, 1H), 8.63 (d, J = 5.6 Hz, 1H), 7.11 (d, J = 5.7 Hz, 1H), 4.75-4.56 (m, 2H), 4.15-
3.98 (m, 1), 3.15 (q, J = 10.7 Hz, 2H), 2.85-2.65 (m, 2H), 2.15-1.85 (m, 2H), 1.22 (td, J = 12.0,
12.0 Hz, 1H), 0.99 (d, J = 6.5 Hz, 3H).

33E 130 (N-[(3R,55)-1-(8-A] o} =] =42 -5-9 ) -5-v & o] ¥ 2] T -3-Q |-2-(1H-°] ¥| T} Z-4- ) o} A Eo}m| =
g g Eetols): 2-(1H-o]m|thE-4-U ) oA EAF 2 8-((3R,59)-3-0}0| e—-5-w| D3] F 2 ¥ -1- ) 7] A& -5-7}
wUEDOZHE  HPLC: 99.0% 4%, RT = 1.05 min. MS: m/z = 367.2 [M+H]. 'H NMR (300 MHz, CD:OD, ppm)

§ 8.98-8.85 (m, 3H), 8.11 (d, J = 8.4 Hz, 1H), 7.45 (s, 1H), 7.32 (d, J = 8.4 Hz, 1H), 4.42 (d, J =
13.3 Hz, 1H), 4.30 (d, J = 12.7 Hz, 1H), 4.23-4.12 (m, 1H), 3.78 (br s, 2H), 2.85-2.65 (m, 2H), 2.20-
1.95 (m, 2H), 1.27 (td, J = 11.9, 11.9 Hz, 1H), 1.15-0.95 (m, 3H).

338 131 (2-(1H-°o]"|t}&-4-<9)-N-[(3R,5S)-5-w&-1-[HE =[2,3-b] ¥ 2} 7 -8-Q ] ¥ H| 2| A -3-< | o} A E o} 1|
E): 2-(U-o] W thE-4-2) oA EAE R (3R,59)-5-1 B -1-(3 2] 1= [2,3-b] 9] 2} 21 -8 ) 31 | 2] W -3~} ) 0. = 5]

HPLC: 99.2% =%, RT = 0.79 min. MS: m/z = 352.2 [M+H]+. I NIR (400 MHz, CDsOD, ppm) & 8.91 (d, J =
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1.7 Hz, 1), 8.79 (d, J=1.8 Hz, 1), 8.64 (d, J=5.6 Hz, 1), 7.62 (d, J=1.2 Hz, 1), 7.14 (d, J
5.6 Hz, 1), 6.96 (s, 1H), 4.72-4.63 (m, 2H), 4.12-4.00 (m, 1), 3.52 (br s. 21). 2.90-2.70 (m, 2I),
2.15-1.85 (m, 21), 1.26 (td, J = 12.0, 12.0 Hz. 1), 1.00 (d. J = 6.6 Hz, 31).

F3E 132 ( N-[(3R,55)-1-(8-Alo} = 543 -5-9 )-5-wE ¥ o 2] F-3-Y ]-2-(1-w & -1H-o] 7| T}:Z&—-4- ) o} A
Eopul=): 2-(1-wE-1i-o W]} -4-2 oA EAL 8 8-((3R,55)-3-0k] te-5-v &)l 2] -1-20) 9 552k &l 57}
" H NVR (400 MHz, CDyOD, ppm)

BUEHOZHE HPLC: 96.2% %, RT = 1.39 min. MS: m/z = 390.1 [M+H]

§ 8.99-8.82 (m, 2H), 8.09 (d, J = 8.4 Hz, 1H), 7.55 (d, J = 1.3 Hz, 1), 7.29 (d, J = 8.4 Hz, 1H),
7.01-6.95 (m, 1H), 4.44-4.28 (m, 2H), 4.20-4.08 (m, 1H), 3.71 (s, 3H), 3.48 (br s, 2H), 2.84-2.63 (m,
2H), 2.16-1.95 (m, 2H), 1.33-1.11 (m, 1H), 1.02 (d, J = 6.5 Hz, 3H).

33E 133 (N-[(3R,59)-5-d€-1-[¥] 8] =[2,3-b] ¥ & X -8-< | ¥ o &l A -3- |-2-(1-w| & -1H-o] v] c}Z-4-Y ) o}
AEoln=): 2-(1-v|E-1H-o]u]t}Z-4-L ) oA EAF D (3R,59)-5-WE-1-(F 2] = [2,3-b] ¥ &} %1 -8- ) ] o] 2] ¢ -
3-olwl O ZHE  HPLC: 95.9% %%, RT = 0.84 min. MS: m/z = 366.2 [M+H]". 'H NMR (400 MHz, CD:OD, ppm) &

8.91 (s, 1H), 8.78 (s, 1H), 8.63 (d, J = 5.6 Hz, 1H), 7.53 (s, 1H), 7.13 (d, J = 5.6 Hz, 1H), 6.96 (s,
1H), 4.77-4.57 (m, 2H), 4.13-3.99 (m, 1H), 3.69 (s, 3H), 3.47 (s, 2H), 2.90-2.70 (m, 2H), 2.15-1.85
(m, 1H), 1.26 (td, J = 12.0, 12.0 Hz, 1H), 0.99 (d, J = 6.6 Hz, 3H).

33E 134 (N-[(3R,59)-1-(8-A o} =F = -5-Y )-5-m ey H B 9-3-d |-2-H| EX| o} M| Eolu| =) 2-1 E A]o}
AEA 2 8-((8R,55)-3-olv| =-5-wE I 2| d-1-d) F HA4H-5-FTHUEH o2 Y HPLC: 96.7% %, RT =

1.20 min. MS: m/z = 340.2 [M+H] I NMR (300 MHz, CDsOD, ppm) & 8.99-8.82 (m, 2H), 8.06 (d, J = 8.4

Hz, 1), 7.24 (d, J = 8.4 Hz, 1H), 4.35-4.15 (m, 3H), 3.88 (d, J = 0.6 Hz, 2H), 3.39 (s, 3H), 2.87
(dd, J = 11.8, 10.4 Hz, 1H), 2.67 (dd, J = 12.4, 10.6 Hz, 1H), 2.04 (d, J = 11.8 Hz, 2H), 1.30 (td, J
= 12.5, 12.5 Hz, 1H), 0.99 (d, J = 6.4 Hz, 3H).

33E 140 (N-[(3R,55)-1-(8-A| o} - 4He] -5- )-5-v| D 1) #] 2] P -3- ]-2-v| ek ol BolJ Eolm| &) 2-
(e g Foln|)olq|EAL B 8-((3R,55)-3-o}n] =-5-wE o g d-1-U) A =548 -5-7l R Y EH o R ¥ . HPLC:

93.6% <%=, RT = 2.22 min. MS: m/z = 403.2 [M+H]". 'H NMR (400 MHz, CD:OD, ppm) & 8.95-8.81 (m, 2H),

8.06 (d, J = 8.4 Hz, 1H), 7.24 (d, J = 8.4 Hz, 1H), 4.38-4.05 (m, 3H), 3.74 (s, 2H), 2.97 (s, 3H),
2.87-2.68 (m, 2H), 2.16-2.00 (m, 2H), 1.26 (td, J = 11.8, 11.8 Hz, 1H), 0.99 (d, J = 6.4 Hz, 3H).

52 141 (2-v"&EEI = N-[(3R,55)-5-HlE-1-[H = [2,3-b]H & -8-L ]9 H B D-3-L Jo}H Eo}r| =)
2-(MesEou ol ELL 2 (3R,55)-5-HE-1-(F 2 %= [2,3-b] T &}z-8-<) | Fl 2] D -3-o}7l o 2 F-¥ | HPLC:

98.5% =%, RT = 0.82 min. MS: m/z = 379.2 [M+H] I NMR (300 MHz, CDsOD, ppm) & 8.89 (d, J = 1.8 Hz,

), 8.77 (d, J = 1.7 Hz, 1H), 8.63 (d, J = 5.6 Hz, 1H), 7.11 (d, J = 5.7 Hz, 1H), 4.71-4.55 (m, 2H),
4.13-3.99 (m, 1H), 3.74 (s, 2H), 2.97 (s, 3H), 2.95-2.66 (m, 2H), 2.07 (d, J = 12.9 Hz, 1H), 2.00-1.90
(m, 1H), 1.27 (td, J = 12.0, 12.0 Hz, 1H), 0.99 (d, J = 6.5 Hz, 3H).

AFE 142 (2-(tert-FEolr]=)-N-[(3R,55)-1-(8-Al o} = 4t -5-U ) -5~ B 9 ¥ 2| D -3-< o} A Eolm| &)
2-(tert-Fdolm ol EAF & 8-((3R,55)-3-0}7] =-5-r ey f g d-1-d) A5 -5-7t R UEZ 0 2 1 H

HPLC: 99.0% =%, RT = 1.38 min. MS: m/z = 381.2 [M+H]'. H NMR (400 MHz, CD,OD, ppm) & 8.95-8.80 (m,

2H), 8.12-8.03 (m, 1H), 7.25 (dd, J = 8.3, 6.2 Hz, 1H), 4.44-4.36 (m, 1H), 4.27 (d, J = 13.1 Hz, 1H),
4.18-4.14 (m, 1H), 3.25 (m, 20), 2.80 (t, J = 11.3 Hz, 1H), 2.68 (t, J = 11.8 Hz, 1H), 2.16-2.02 (m,
2H), 1.32-1.21 (m, 1H), 1.13 (s, 9H), 1.03 (d, J = 6.4 Hz, 3H).

BE 143 (2-(tert-F-Eo}u]:=)-N-[(3R,55)-5-HE-1-[FF = [2,3-b]H A -8-U 19 H 2 Hd-3-L ] o} A Eo}m]
=): 2-(tert-F-"oln| =)o EAL 2 (3R,55)-5-HE-1-(3] & = [2,3-b] T &} -8-2) 9] H g d-3-o} N 0 2 KL |
HPLC: 97.7% <%, RT = 1.04 min. MS: m/z = 357.3 [M+H]. 'H MR (400 MHz, S22 ¥ Z-d, ppm) & 8.94

(d, J=1.7 Hz, 1H), 8.80 (d, J = 5.4 Hz, 1), 8.74 (d, J = 1.7 Hz, 1H), 7.05 (d, J = 5.5 Hz, 1H),
4.65-4.45 (m, 2H), 4.25-4.11 (m, 1H), 3.25 (s, 2H), 2.86-2.70 (m, 2H), 2.19-2.09 (m, 1H), 2.07-1.93
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(m, 1H), 1.25-1.05 (m, 10H), 0.99 (d, J = 6.6 Hz, 3H).

352 144 (N-[(3R,59)-1-(8-Al o} F] x4t -5-L )-5-rd o o 2| 2 -3-L ]-2-[(2-3| =ZA o &) (H &) o}m| = ] o}
HEoln=): 2-((2-3|=F A &) (F')oln| =)ol EAE B 8-((3R,55)-3-o}H]| =-5-w|d 7] 2| T -1-L ) 7| = 4F
A-5-7}UED o ZHE . HPLC: 93.1% w5, RT = 1.09 min. NS: m/z = 383.2 [MH]. 'H MR (300 Miz,
DMSO-ds;, ppm) & 8.97 (d, J = 1.8 Hz, 1H), 8.89 (d, J = 1.8 Hz, 1H), 8.11 (d, J = 8.4 Hz, 1H), 7.71
(d, J=6.6Hz, 1H), 7.23 (d, J = 8.4 Hz, 1H), 3.28 (d, J = 7.2 Hz, 2H), 3.92-4.02 (m, 1H),3.50-3.54

(m, 2H), 2.83-3.07 (m, 3H), 2.55-2.72 (m, 3H), 2.025(s, 3H), 1.89-1.98 (m, 3H), 1.88-2.01 (m, 1H),
1.19-1.31 (m, 2H), 0.93-1.01 (m, 3H).

FFE 145 (2-[(@-3=FA9E)(HE)olr] =]-N-[(3R,5S)-5-HE-1-[H | =[2,3-b ] R -8-A |H H 2| A -
3-d oA Ectu=): 2-((2-3|=F Ao E) (wE)olr| =)o}l EAL W (3R,55)-5-wlE-1-(F 2] =[2,3-b] ] &7 -8~
o) o] |2 el-3-o} M © ZHE] | HPLC: 90.7% 4%, RT = 1.70 min. MS: m/z = 359.2 [M+H]. 'H NMR (300 Mz,
DMSO-ds, ppm) & 8.94 (d, J = 1.5 Hz, 1H), 8.77 (d, J = 1.8 Hz, 1H), 8.69 (d, J = 5.4 Hz, 1H), 7.64
(d, J=7.2 Hz, 1H), 7.08 (d, J = 5.7 Hz, 1H), 4.43-4.56 (m, 2H), 4.28 (s, 1H). 3.91-3.96 (m, 1H),
3.48 (s, 2H), 2.97-3.03 (m, 1H), 2.83-2.91 (m, 1H), 2.61-2.72 (m, 2H), 2.49-2.52 (m, 2H), 2.24-2.28
(m, 3H), 1.76-2.01 (m, 2H), 1.21-1.33 (m,1H), 0.94 (d, J = 6.3 Hz, 3H).

32 163 (2-(tert-HFA1)-N-[(3R,55)-1-(8-Al o} = 543 -5-4)-5-v g o # 2| D-3-L [} Eo}H] =) 2-
tert-F-SAOPAEA  E 8-((3R,59) -3~ =-5-wE I Hd-1-d) F5AA-5-Ft R JEH o 2 BE . HPLC:

99.3% =%, RT = 1.54 min. MS: m/z = 382.2 [M+H]+.1H NMR (300 MHz, DMSO-ds, ppm) & 8.97-8.85 (m, 2H),

8.10 (d, J = 8.4 Hz, 1H), 7.28 (d, J = 8.4 Hz, 1H), 4.38-4.16 (m, 3H), 3.93 (s, 2H), 2.95 (dd, J =
11.9, 10.5 Hz, 1H), 2.73 (dd, J = 12.5, 10.6 Hz, 1H), 2.18-2.00 (m, 2H), 1.44-1.33 (m, 1H), 1.27 (s,
9H), 1.04 (d, J = 6.4 Hz, 3H).

3E 164 (2-(tert-F5A)-N-[(3R,55)-5-w€-1-[9 & =[2,3-b]H & -8-L |9 H B D-3-L Jo}H Eo}r| =)
2-tert-F-EAOPHEA  H (3R,55)-5-wWEl-1-(I g = [2,3-b] ¥ g -8-L ) I H g H-3-o}Fl o2 HE .  HPLC:
97.9% %%, RT = 1.23 min. MS: m/z = 358.3 [M+H]'. 'H NMR (300 MHz, CD30D, ppm) & 8.95 (d, J = 1.8 Hz,
1H), 8.83 (d, J = 1.8 Hz, 1H), 8.68 (d, J = 5.6 Hz, 1H), 7.16 (d, J = 5.6 Hz, 1H), 4.73-4.58 (m, 2H),
4.17 (tt, J = 11.2, 4.2 Hz, 1H), 3.93 (s, 2H), 3.09-2.95 (m, 1H), 2.81 (dd, J = 12.8, 11.0 Hz, 1H),
2.15-1.95 (m, 2H), 1.43 (td, J = 11.8, 11.8 Hz, 1H), 1.28 (s, 9H), 1.05 (d, J = 6.5 Hz, 3H).

B4E 165 (N-[(3R,59)-1-(8-A ot = A=A -5-9)-5-HEH HFHD-3-4]-2,2-T| EFQ ZAN FEZE2H-1-J|=
EAlE|=): 2,2-UEFLZAFEEIZ2RI2 544 91 8-((3R,55)-3-oFv] .-5-w & o] #| 2] - 1- ) 7] 52 -5-7}
BUED o ZHE  HPLC: 99.3% %, RT = 1.39 min. MS: m/z = 372.2 [M+H]. 'H NMR (400 MHz, CD30D. ppm)
§ 8.94 (d, J=1.8 Hz, 1), 8.91 (d, J= 1.8 Hz, 1), 8.11 (d, J = 8.4 Hz, 1), 7.30 (dd, J = 8.4,
2.4 Hz, 1H), 4.47-4.27 (m, 2H), 4.25-4.09 (m, 1H), 2.84-2.64 (m, 2H), 2.59-2.45 (m, 1H), 2.20-1.95 (m,
3H), 1.81-1.73 (m, 1H), 1.25 (td, J = 12.0, 12.0 Hz, 1H), 1.03 (dd, J = 6.6, 2.4 Hz, 3H).

33E 166 (N-[(3R,55)-1-(8-A|o} =] =421 -5- )-5-v| & 7] ] 2| A -3-Q |-2- (& & T-2-Q | EA] ) o} A E o} ]
E): 2-(SET-2-GrSAD O EAL B 8-((3R,59)-3-0F| :=-5-w 23] 2] el -1-) F 5 A -5t EH o =
BE . HPLC: 99.0% %%, RT = 2.78 min. MS: m/z = 410.2 [M+H]'. 'H NMR (400 MHz, CD30D, ppm) & 8.94 (d,
J=1.8Hz, 1H), 8.91 (d, J = 1.8 Hz, 1), 8.11 (d, J = 8.4 Hz, 1H), 7.29 (d, J = 8.4 Hz, 1H), 4.40
(d, J=11.9 Hz, 1H), 4.35-4.00 (m, 5H), 3.98-3.79 (m, 2H), 3.64 (dd, J = 10.5, 2.8 Hz, 1H), 3.53-3.43
(m, 1), 2.87 (t, J=11.3 Hz, 1), 2.71 (t, J = 11.7 Hz, 1), 2.18-1.89 (m, 5H), 1.72-1.56 (m, 1H),
1.32 (td, J=11.9, 11.9 Hz, 1), 1.05 (d, J = 6.5 Hz, 3H).

BE 167 (N-[(3R,59)-1-(8-A o= 54 -5-9 )-5-v & 3 o F P -3-LD ]-2,3-t] v d R gholu] =): 2, 3-vre
Fekal 2 8-((3R,58)-3-ol] =-5-wE ] H g d-1-d) A 5 4A-5-7t B YEH o 2 K HPLC: 98.7% =%, RT =
1.52 min. MS: m/z = 366.3 [M+H] . H NMR (400 MHz, S22 ¥ 2-d, ppm) & 8.96 (d, J = 1.4 Hz, 1H), 8.83

(d, J=1.4Hz, 1), 8.02 (d, J = 8.3 Hz, 1), 7.42-7.30 (m, 1H), 5.47 (d, J = 6.9 Hz, 1H), 4.39-4.19
(m, 3H), 2.94-2.79 (m, 2H), 2.18-1.79 (m, 4H), 1.30-1.16 (m, 1H), 1.14 (d, J = 6.4 Hz, 3H), 1.01-0.89

+
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(m, OH).

F3E 168 (2,3-tH€-N-[(3R,59)-5-E-1-[H & =[2,3-b]H & -8-Y ]9 5 FD-3-L | eho}n| =) 2, 3-1]
e Rekal 2 (3R,55)-5-HE-1-(F 2 = [2,3-b] T g} ¥-8-L ) v A 2] d-3-o}Wl o 2 HE] . HPLC: 98.7% =%, RT

= 1.21 min. MS: m/z = 342.3 [M+H] H MR (400 MHz, CDsOD, ppm) & 8.92 (d, J = 1.5 Hz, 1H), 8.80 (dd,

J =528, 1.8 Hz, 1H), 8.65 (dd, J = 5.6, 1.1 Hz, 1H), 7.16 (d, J = 5.7 Hz, 1H), 4.75-4.60 (m, 2H),
4.11-3.99 (m, 1H), 2.90-2.70 (m, 2H), 2.12-1.88 (m, 3H), 1.83-1.69 (m, 1H), 1.34-1.19 (m, 1H), 1.14-
0.82 (m, 12H).

S3E 169 (N-[(3R,55)-1-(8-Alo} = 54el-5-9 )-5-d & v o 2] A -3-9Q |-2- (1H-F] & ZF-1-Y ) oA Eo}m| =) :
-(IH-F2E-1-2)ob B2 B 8-((3R,55)-3-0km] 5w H o s 2 ¥-1-2) A 5 A 57 Ed o2 iy,
HPLC: 99.4% %%, RT = 1.18 min. MS: m/z = 376.2 [M+H]'. 'H NMR (400 MHz, CD:OD, ppm) & 8.93 (d, J =

1.7 Hz, 1), 8.89 (d, J = 1.7 Hz, 1), 8.19-8.06 (m, 1H), 7.71 (d, J = 1.5 Hz, 1), 7.56 (d, J = 1.5
Hz, 1H), 7.28 (d, J = 8.3 Hz, 1H), 6.39-6.33 (m, 1H), 4.42 (d, J = 11.7 Hz, 1H), 4.34-4.26 (m, 1H),
4.22-4.11 (m, 1H), 3.37-3.27 (m, 1H), 3.15-2.95 (m, 1H), 2.85-2.65 (m, 2H), 2.22-1.98 (m, 2H), 1.26
(td, J=12.0, 12.0 Hz, 1H), 1.03 (d, J = 6.4 Hz, 3H).

e 170
(N-[(3R,58)-5-H&-1-[H 2 =[2,3-b]F etZ-8-L ] 9wl g H-3-d ]-2-(IH-F &E-1-H ) oM Eo}H| =) 2-(1H-7]
ZgZE-1-A)oEA @ (3R,55)-5-WE-1-(F)F E[2,3-b] 7 gH-8-2) I FHFH-3-o}vl o2 KE] . HPLC: 98.9%
+

%, RT = 1.73 min. MS: m/z = 352.1 [M+H] ' NMR (400 MHz, CD,OD, ppm) & 8.91 (d, J = 1.7 Hz, 1H),

8.79 (d, J=1.7 Hz, 1H), 8.64 (d, J = 5.6 Hz, 1H), 7.71-7.66 (m, 1H), 7.56-7.51 (m, 1H), 7.13 (d, J =
5.6 Hz, 1H), 6.34 (t, J = 2.2 Hz, 1H), 4.95-4.80 (m, 2H), 4.75-4.61 (m, 2H), 4.15-3.99 (m, 1H), 2.94-
2.82 (m, 1H), 2.81-2.70 (m, 1H), 2.17-2.06 (m, 1H), 2.05-1.95 (m, 1H), 1.28 (td, J = 12.0, 12.0 Hz,
1), 1.01 (d, J = 6.6 Hz, 3H).

SEE 171 (FI(3R,59)-1-(8- A ohw] 549 -5-0)-5-o1 93] 2 9-3-A - 1-o] 93] 22 d2-Ah= B =) 1-
e gdd-2-7k2544 @ 8-((3R,59)-3-otv] -5-mE I f 2 d-1-d) F 5 4d-5-7tHEH 0 R RE
HPLC: 98.5% %%, RT = 1.85 min. MS: m/z = 379.1 [M+H]". 'H NMR (300 MHz, CDOD, ppm) & 8.89 (d, J =

1.7 Hz, 1H), 8.85 (d, J = 1.7 Hz, 1H), 8.05 (d, J = 8.4 Hz, 1H), 7.24 (d, J = 8.4 Hz, 1H), 4.38-4.05
(m, 3H), 3.16-3.03 (m, 1H), 2.91-2.75 (m, 2H), 2.73-2.59 (m, 1H), 2.40-2.26 (m, 4H), 2.21-1.97 (m,
3H), 1.85-1.71 (m, 3H), 1.33-1.19 (m, 1H), 0.99 (d, J = 6.3 Hz, 3H).

e 172 (HED-N-[(3R,55)-5-"€-1-[H = [2,3-b]HF-8-d |9 #HFHD-3-U | W EFA-2-Ft 2 EAI| =)
1w e 3] 2 0-2-7h2 B4 8 (3R,58)-5-v19-1-(3 2] % [2,3-b] 9 2} 1 -8-1 ) 9] o 2] e -3-o} vl © = H-E] . HPLC:

97.5% <%, RT = 2.22 min. MS: m/z = 355.2 [M+H]ﬁ I NMR (300 MHz, CDsOD, ppm) & 8.83 (d, J = 1.8 Hz,

1), 8.76 (t, J=1.4 Hz, 1H), 8.61 (d, J = 5.6 Hz, 1H), 7.08 (dd, J = 5.7, 1.3 Hz, 1H), 4.66-4.50 (m,
2H), 4.11-3.97 (m, 1H), 3.16-3.00 (m, 1H), 3.01-2.64 (m, 3H), 2.40-1.66 (m, 10H), 1.29 (td, J = 11.8,
11.8 Hz, 1H), 0.97 (d, J = 6.5 Hz, 3H).

BFE 175 (cisN-[1-(8-Ao}x=F=4ra-5-U)-5-A S22 2 U1 # 2 d-3-U ]-3,3-tddEeeln=): 3,3-1]
wE R EAE 2 cis-8-(3-o}r] e-5-A E R X2 I HE Y-1-Y) A 5AHI-5-7t R UEZ 25 E . HPLC: 95.1% <=,

RT = 2.95 min. MS: m/z = 392.3 [M+H]. 'H NMR (300 MHz, CD:OD, ppm) & 8.89 (d, J = 1.8 Hz, 1H), 8.84

(d, J=1.8Hz, 1H), 8.05 (d, J=8.4 Hz, 1H), 7.22 (d, J = 8.4 Hz, 1H), 4.46-4.26 (m, 2H), 4.11-4.00
(m, 1H), 2.91-2.69 (m, 2H), 2.21-2.09 (m, 1H), 2.06 (s, 2H), 1.40-1.02 (m, 2H), 1.01 (s, 9H), 0.63-
0.38 (m, 3H), 0.18 (d, J = 3.5 Hz, 2H).

2 179 (cis-N-[1-(8-AoheH S 4A-5-2)-5-A F2Z 2 B3 M2l 0-3-Q]-2-(F i o}u] i) oA Eojv] =)
2-(F okl ) oA EAL SR FREOIE B cis8-(3-0b] 5N FR TR Ao 2] W-1-20) 7 5 A -5-7h

UEZOoZHE, HPLC: 97.2% <%, RT = 2.42 min. MS: m/z = 379.2 [M+H] I NMR (300 MHz, CDsOD, ppm) &
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8.89 (d, J = 1.8 Hz, 1H), 8.84 (d, J = 1.8 Hz, 1H), 8.05 (d, J = 8.4 Hz, 1H), 7.22 (d, J = 8.4 Hz,
1H), 4.38-4.20 (m, 2H), 4.16-3.99 (m, 1H), 3.01-2.80 (m, 4H), 2.29 (s, 6H), 2.23-2.06 (m, 1H), 1.44
(q, J=11.8 Hz, 1H), 1.21-1.07 (m, 1H), 0.69-0.38 (m, 3H), 0.27-0.11 (m, 2H).

332 230 (N-[(3R,59)-1-(8-Alot = H 4 -5-Y)-5-HEH H g d-3-L ]-1-3| EEXN A ZE2Z 2 R-1-F, 2 EA}
HE): 1-3|E2EXNAZFEZRR-1-7F2 B2 D 8-[(3R,59)-3-0}1] =-5-m & 3 o ] P -1- | F] A -5-7} B Y

EYoZRE., HPLC: 98.8% =%, RT = 3.40 min. MS: m/z = 352.1 [M+] I NMR (300 MHz, CDsOD, ppm) &

8.94-8.80 (m, 2H), 8.06 (d, J = 8.4 Hz, 1H), 7.23 (d, J = 8.4 Hz, 1H), 4.35-4.09 (m, 3H), 2.98-2.86
(m, 1H), 2.78-2.62 (m, 1H), 2.15-1.95 (m, 2H), 1.40-1.15 (m, 3H), 1.00-0.89 (m, 5H).

3 E 232 (N-[(3R,59)-1-(8-Alol=F H4d-5-9)-5-v e g d-3-9 |-2-(1-v & ¥ #| 2] d -4-L ) o} H| E 0} 7]
=: 2-(1I-E g d-4-L) oA E4F D 8-[(3R,55)-3-0}v| =-5-HEH H 2| d-1-d | F] HA4H-5-7lHYEH o 2
RE. HPLC: 95.5% 92, RT = 2.03 min. MS: m/z = 407.3 [WH]. H MR (300 MHz, SZEZ¥2-d, ppm) &
8.95 (d, J = 1.7 Hz, 1), 8.83 (d, J = 1.8 Hz, 1), 8.00 (d, J = 8.3 Hz, 1H), 7.23 (d, J = 8.4 Hz,
), 5.57 (d, J = 7.3 Hz, 1H), 4.38-4.14 (m, 3H), 2.95-2.69 (m, 4H), 2.30 (s, 3H), 2.19-1.93 (m, 6H),
1.89-1.68 (m. 3H). 1.47-1.09 (m, 3M). 0.98 (d. J = 6.6 Hz, 3I).

F3E 233 (N-[(3R,5S)-1-(8-A o} =HA =43 -5-9)-5-w e v 52| 9-3-2 1-2-(1,4-t W e ¥ 5l 2] 9 -4-Q ) oA E
oFFIZ): 2-(1,4-T W5 o2 Wl-4-21 oA E4F B 8-((3R,59)-5-0kv] o5 m|El 3] s 2] ©l-1-90) 9] 352k ) 57w
Uego2RE | HPLC: 95.7% 4%, RT = 2.95 min. MS: m/z = 421.2 [M+1]". 'H NMR (300 MHz, CDOD, ppm) &

8.99-8.85 (m, 2H), 8.10 (d, J = 8.4 Hz, 1H), 7.29 (d, J = 8.4 Hz, 1H), 4.38-4.30 (m, 2H), 4.15 (t, J =
11.9 Hz, 1H), 2.83-2.55 (m, 4H), 2.46 (s, 2H), 2.33 (s, 3H), 2.22-1.95 (m, 4H), 1.72-1.67 (m, 2H),
1.56-1.48 (m, 2H), 1.21 (td, J = 12.1, 12.1 Hz, 1H), 1.08 (s, 3H), 1.01 (d, J = 6.3 Hz, 3H).

B8 234 (N-[(3R,59)-1-(8-Alo}=F] Hatel-5-)-5-w e A H g d-3-2 ] -2-[1-(2,2-H ZF . 2o &) H g d
-4~ oA Eolm|E): 2-(1-vE I H 2 d-4-U) o} EAL H 8-[(3R,55)-3-o}1] =-5-w & ] 2| d-1-d | 543
5-7}RUEZDZRE . HPLC: 93.9% %%, RT = 2.45 min. MS: m/z = 457.3 [WH]'. 'H NMR (300 MHz, ZE=%
=-d, ppn) § 8.92 (d, J=1.7 Hz, 1H), 8.79 (d, J = 1.8 Hz, 1H), 7.97 (d, J = 8.3 Hz, 1H), 7.20 (d, J
= 8.4 Hz, 1H), 6.10-5.70 (m, 1H), 5.51 (d, J = 7.2 Hz, 1H), 4.35-4.10 (m, 3H), 2.98-2.85 (m, 2H),
2.85-2.62 (m, 4H), 2.28-1.63 (m, 8H), 1.42-1.06 (m, 4H), 0.95 (d, J = 6.6 Hz, 3H).

BFE 235 (N-[(3R,59)-1-(8-A o= FA B4 -5-9)-5-H &3 HFH-3-9]-3,3- T ZFQ 2N E2RE-1-F2E
ARE): 3,30 EF LRSI -1-712 R A% 9 8-[(R,59)-8-0ku] w60 &) o 2] ¥1-1-21 1) 352k 57}
wUEDo 2 e HPLC: 93.9% 4%, RT = 4.03 min. MS: m/z = 386.0 [M+H]'. 'H MR (300 Miz, ZE2=¥S-
d, pom) § 8.94 (d, J=1.7 Hz, 1), 8.81 (d, J = 1.7 Hz, 1H), 7.99 (d, J = 8.3 Hz, 1H), 7.23 (d, J =
8.4 llz, 1), 5.63 (d, J = 6.9 Hz, 1), 4.30-4.22 (m, 3H), 2.96-2.63 (m, 7H), 2.17-1.99 (m, 2H), 1.21
(td, J = 11.3, 11.3 Hz, 1), 0.97 (d, J = 6.5 Hz, 3H).

3E 236 (N-[(3R,55)-1-(8-Alo}=F] =49 -5-4 )-5-rvd g H g d-3-d |-1-vld ¥ Eg| d-3-l=2 BAH| =)
3,3-TEFLRAZENE-1-7k2 5420 3 8-[(3R,55)-3-0tn| e-5-H 3 o 2] D-1-d | 9541 -5-7h U EF o
ZHE . HPLC: 97.5% %%, RT = 2.06 min. MS: m/z = 379.1 [M+H]". 'H NMR (400 MHz, SZ2XZ2-d, ppn) §
8.94 (d, J = 1.7 Hz, 1), 8.82 (d, J = 1.7 Hz, 1), 7.99 (d, J = 8.4 Hz, 1), 7.23 (d, J = 8.4 Hz,
), 6.86 (d, J = 7.3 Hz, 1), 4.33 (dd, J = 12.5, 4.6 Hz, 2H), 4.23-4.08 (m, 1H), 2.93-2.86 (m, 3H),
2.83-2.69 (m, 2H), 2.65-2.52 (m, 1H), 2.46-2.40 (m, 4H), 2.28-2.19 (m, 1H), 2.12 (apparent d, J = 12.3
Hz, 1H), 2.08-1.93 (m, 2H), 1.35-1.10 (m, 1H), 0.98 (d. J = 6.6 Hz, 3H).

32 265 (N-[(3R,55)-1-(8-A ol 5 4-5-U)-5-HE A HZD-3-U |-2-3J EFA ZEFon =) 2-3| =5
A ZEPAE B 8-((3R,58)-3-o | e-5-w I Al 2] H-1-d) 5 A -5-7kH U EH o 2 R E . HPLC: 99.3% +%,

RT = 1.16 min. MS: m/z = 340.2 [M+H] ' NMR (300 MHz, CD,OD, ppm) & 8.95-8.81 (m, 2H), 8.06 (d, J =

8.4 Hz, 1H), 7.24 (d, J = 8.4 Hz, 1H), 4.27-4.22 (m, 2H), 4.12-4.07 (m, 2H), 2.86 (dd, J = 12.0, 10.4
Hz, 1), 2.74-2.60 (m, 1H), 2.07-2.03 (m, 2H), 1.36-1.30 (m, 4H), 0.99 (d, J = 6.4 Hz, 3H).
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33HE 266: (N-[(3R,55)-1-(8-A] o} =F] A2l -5-¢1 )-5-w € ¥ ¥ g A -3-YU | -2- (1-W & ¥ Hl 2] A -3-L ) o} A E o} ;)
= 3ERgRgeE): 2-(1-vEvHgd-3-) ot EAT B 8-((3R,55)-3-oFv] na-5-m D 3] o] ] Tl -1-%) 7] 54k
A-5-7lRUEZ o R RE] | HPLC: 96.3% %%, RT = 1.19 min. MS: m/z = 407.2 [MH]". 'H NMR (300 Mz,
DD, ppm) & 9.01-8.89 (m, 2H), 8.15 (d, J = 8.2 Hz, 1H), 7.57 (dd, J = 7.8, 2.9 Hz, 1H), 4.29-4.08

(m, 3H), 3.45 (d, J = 12.2 Hz, 2H), 3.07-2.79 (m, 6H), 2.72 (¢, J = 11.3 Hz, 1H), 2.31-2.03 (m, 5H),
2.04-1.65 (m, 3H), 1.37-1.14 (m, 2H), 1.00 (d, J = 6.4 Hz, 3H).

B3E 269 (N-[(3R,5S)-1-(8-Alo}=F =atal-5- )-5-r & ¥ o g P -3-< ]-2- (1-H| & 5] S H-3-Y ) o} | E o} 1]
=) 2-(tert-BEA IR Holn = )-2-A| F 2 I 2 HoANEA 2 8-((3R,59)-3-0}1] =-5-w & 5] g d-1- ) H 5
Ad-5-7tRUEZ 0 2 RE] | HPLC:  95.1% <%, RT = 2.41 min. MS: m/z = 393.2 [M+H]. 'H NMR (300 MHz,
Z22¥2-d, ppm) § 8.91 (d, J= 1.7 Hz, 1H), 8.79 (t, J = 1.5 Hz, 1H), 7.96 (d, J = 8.4 Hz, 1H),

7.20 (d, J=8.4 Hz, 1H), 6.65 (d, J = 7.1 Hz, 1H), 4.36-4.08 (m, 3H), 2.84-2.64 (m, 3H), 2.64-2.24
(m, 9H), 2.19-1.88 (m, 3H), 1.58-1.52 (m, 1H), 1.25-0.90 (m, 4H).

AAld 110 33=E 16 (8-((3S,5R)-3-HE-5-(HEolr| =) A H g d-1-d) FASF LD -5-7IRHEH S| =220
=) 9 34

H | H
\UN“‘E@: \E\rN\Em N*-h
N el N
I
@:NW “NaH OMF d | Ny dmxane rt j
g
N Method § M Method Q

G

N

tert-F& (3R,55)-1-(8-A|o}=F 54 -5-)-5-E o ¥ 2 D-3-L (W& )72 ud| o] E: N N-T]HEEFor =
(10 mL)  Z tert-Hg N-[(3R,59)-1-(8-A]o}=F =29l -5-A)-5-ml e g d-3-Ld |7t 2xlH o] E (152 mg,
0.41 mmol)e] ‘Mo, AF 3J=z}o]=(18 mg, 0.74 mmol, 1.78 equiv)S A-oAx H7}&dct. &S
10min =<t Ao wwralal, o]F QO EwEr (70 mg, 0.49 mmol)S H7}st%ict. %%vﬁ%é holl A A&
oA muksllth. HkSo]l $AFEAS W, B (10 nl) F/IE FASAT. Lo EFEL oE oA HO|E
(50mL x 3)o.= FF3kil, {714 Zgeta, Heljlo® AXEkaL, NaSo,= 7447‘—3}%‘:} |ulE FHdstel A
AAsEA, tert-F¥ N-[(3R,55)-1-(8-Alo} w54 -5-A)-5-HE I o 2| -3-U |-N-H &I 2njH 0| ES =3
A gAZ A (180 mg, = AAHE).

8-((3S,5R)-3-HE-5-(AEotr ) HH g d-1-d) A X AA-5-FIR Y EY =2 FZ o] =: 8-((35,5R)-3-H4E-
S-(MEeln =) g #gd-1-) A SAU-S5-7FRYUEY J=RI2eel=e= WY QE AMESHY,  tert-FE
(3R,59)-1-(8-A o} =T A -5-2 ) -5-F e v H 2| d-3-LA (H &) 7l2nlro] E 2 g o wretz e A|2E ).

ANES g 27184 pre-HPLCE AA|s3ith: A, XBridge C18 OBD Prep Z#, 5 um, 19 mm x 150
m; ©]5A, B F oMAEYUEY (0.02% v/v HC1), 10min W 30% WA 40% Z#HCAE; A7), UV 254 nn. 8-
[(3S,5R)-3-FlE-5-(HEoln ) v g d-1-L ] F5AA-5-7lRUEH J|=2IF2eo|=s ik uAz A9
o} (36 mg, 26%, 2 ©A F<H).

(

mm

3E 16: HPLC: 90.3% =%, RT = 1.97 min. MS: m/z = 282.1 [+ I NR (400 MHz, CDsOD, ppm) &

8.92 (d, J=2.0 Hz, 1H), 8.88 (d, J = 1.6 Hz, 1H), 8.09 (d, J = 8.4 Hz, 1H), 7.22 (d, J = 8.4 Hz,
1H), 4.63-4.53 (m, 1H), 4.14-4.04 (m, 1H), 3.02-2.90 (m, 1H), 2.70-2.55 (m, 2H), 2.50 (s, 3H), 2.26-
2.14 (m, 1H), 2.10-1.90 (m, 1H), 1.10-0.96 (m, 4H).

U dees A g es skl

3E 17 ((3R,59)-N,5-teE-1-(H A =[2,3-b] A -8-L ) F H 2| d-3-0}71): tert-FE (3R,55)-5-W&-1-
(AP =[2,3-b] 9 e -8-)JH g d-3-L7t=Znprlo]E 2 g o wwmeto=RE  HPLC: 92.8% <X, RT = 0.71
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min. MS: m/z = 258.2 [M+H]+. I NMR (400 MHz, CDsOD, ppm) & 8.95 (d, J = 1.7 Hz, 1H), 8.83 (d, J = 1.8

Hz, 1H), 8.67 (d, J = 5.6 Hz, 1H), 7.08 (d, J = 5.6 Hz, 1H), 5.05-4.95 (m, 1H), 4.54-4.35 (m, 1H),
2.99-2.63 (m, 3H), 2.52 (s, 31), 2.27-2.14 (m, 1H), 2.06 -1.88 (m, 1H), 1.14-1.00 (m, 4H).

AAld 120 = 18 ((3R,55)-N-(2-HIFA A &)-5-w€-1-(F = [2,3-b] 2t -8- ) A # 2| d-3-0}R1) 9 3
¢!

\(TNH? N"u-"'"‘“[}
N B~ \(J '
| -: Nj KaG04, GHACN, 100°C | L Nj
NN Method N NP

(3R, 59)-N-(2-7| H-A] ol & )-5-v & -1-(F 2| = [2,3-b] ] 21 -8-A) F # 2| D-3-0}Rl: (3R, 55)-N-(2-I=A]o1E)-
5-HE-1-(F X2 [2,3-b] T &F-8-L) I gl d-3-o}7l&= WH N& AR&ste], (3R,59)-5-wWE-1-(IF%[2,3-
blFet-s-) A A g d-3-o}ql P 1-HEH-2-w|FAq e o= RY A3t = APZES T Zd5HdA
pre-IPLCZ AAsIAY: ZH=™, XBridge C18 OBD Prep Z=H, 5 um, 19 mm x 150 mm; ©]&%F, (10 mmol/L
NHHCO;323), 8min W] 3% WA 80% 2 UAE; HE7], UV 254 nm. (3R,5S)-N-(2-H| 5 A& )-5-v| & -1-[ 3] &
=[2,3-b]vEhl-8-A | H 2 -3-obWl 5w AR oIt (60 mg, 31%).

33E 18: HPLC: 96.8% =%, RT = 1.88 min. MS: m/z = 302.2 [M+H]+. I NR (400 MHz, CDsOD, ppm) &

8.94 (d, J=1.8 Hz, 1H), 8.82 (d, J = 1.8 Hz, 1H), 8.66 (d, J = 5.6 Hz, 1H), 7.08 (d, J = 5.7 Hz,
1H), 4.61 (br s, 2H), 4.46 (d, J = 12.6 Hz, 1H), 3.60-3.52 (m, 2H), 3.39 (s, 3H), 3.02-2.90 (m, 3H),
2.80-2.68 (m, 2H), 2.25-2.15 (m, 1H), 2.05-1.95 (s, 1H), 1.18-1.02 (m, 3H).

o 3ES fAF WHe R FAE T

FE 19 (8-((3R,59)-3-(2-HEA|dEo}n| = )-5-vEHHFd-1-) FA 5 HAA-5-FFHYEY): 8-((3R,55)-
3-olu| w=-5-d g HH g U-1-d) HEAeU-5-7tRUEY 2 -2 R -2-yEAJEBoZHRE  HPLC: 97.8% X%,
+

RT = 1.22 min. MS: m/z = 326.2 [M+H] ' NR (300 MHz, CDsOD, ppm) & 8.89 (s, 1H), 8.85 (s, 1H), 8.05

(d, J = 8.4 Hz, 1H), 7.18 (d, J = 8.5 Hz, 1H), 4.59-4.47 (m, 1H), 4.14-4.03 (m, 1H), 3.55-3.45 (m,
2H), 3.34 (s, 3H), 3.06-2.78 (m, 3H), 2.66-2.51 (m, 2H), 2.20-1.85 (m, 2H), 1.10-0.91 (m, 4H).

3I4E 38 (8-((3R,59)-3-(Alol=rEo}r] - )-5-HEy HFd-1-Y ) FA 54 -5-FH Y EH): 8-((3R,55)-3-°}
v--5-HE T Fey-1-d)FAEAA-5-7tHUEY 2 2-Z 2 2ol EYEHOZEE . HPLC: 90.7% =%, RT =
'H NMR (300 MHz, CD:OD. ppm) & 8.93-8.86 (m, 2H), 8.05 (d, J = 8.4

+

1.24 min. MS: m/z = 307.2 [M+H]

Hz, 1H), 7.18 (d, J = 8.4 Hz, 1H), 4.65-4.52 (m. 1H), 4.05 (dd, J = 13.3. 3.4 Hz, 1H), 3.72 (s. 2H),
3.25-3.10 (m, 1H), 2.66-2.50 (m, 2H), 2.20-1.90 (m, 2H), 1.11-0.93 (m, 4H).

3E 39 (2-((3R,59)-5-"WE-1-(H B = [2,3-b] ¥ &R -8-2 )T H P -3-Loln| ) oA EVEH S| =2 F 2o
Z): (3R,59)-5-HwlE-1-(¥ g =[2,3-b] ¥ &t -8-) g H g H-3-0o}7] L 2-FFZoIANEUEHO ZRE  HPLC:
87.2% %%, RT = 0.97 min. MS: m/z = 283.0 [M+H]". 'H NMR (400 MHz, CD:OD, ppm) & 9.12-9.02 (m, 2H),

8.55 (d, J=6.6 Hz, 1H), 7.40 (d, J = 6.9 Hz, 1H), 5.92-5.72 (m, 1H), 4.60-4.30 (m, 2H), 3.95-3.60
(m, 2H), 3.20-3.10 (m, 1H), 2.48-2.38 (m, 1H), 2.16-2.06 (m, 1H), 1.65-1.52 (m, 1H), 1.16-0.96 (m,
41).

32 121 (2-[[(3R,59)-5-"€-1-[H2 =[2,3-b]H &Z-8-L 1 A g H-3-L ]o}r| = ]Jo}H Eolr| =) (3R,59)-
S-HE-1-(F 2 £ [2,3-b] 9 etx-8-d ) FH gl P -3-o}%] L 2-ZF 2 2ol Eoln|= o 2 HE L HPLC: 99.1% %, RT
= 0.75 min. MS: m/z = 301.2 [M+H]". 'H NMR (400 MHz, CDOD, ppm) & 8.93 (d, J = 1.8 Hz, 1H), 8.83 (¢,

J=1.7Hz, 1), 8.64 (dd, J = 5.8, 1.5 Hz, 1H), 7.09-7.02 (m, 1H), 5.03-4.90 (m, 1H), 4.41 (dd, J =
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12.8, 4.2 Hz, 1H), 3.49-3.34 (m, 2H), 3.00-2.86 (m, 1H), 2.80-2.64 (m, 2H), 2.26-2.13 (m, 1H), 2.03-
1.90 (m, 1H), 1.19-1.01 (m, 4H).

e 122 (2-[[(3R,59)-1-(8-Al ot = F =4 -5-¢ )-5-w ¥ gl 2| 2 -3-Y Jo}u] = Jo}H| Eo}u] =) : 8-((3R,55)-
-0 =-5-wE I H-1-d) H AU -5-FtH U EY P 2-FR 2ol Eoln =0 2 RE  HPLC: 99.5% 4%, RT

= 1.03 min. MS: m/z = 325.2 [M+H] 'H NIR (400 MHz, CDsOD, ppm) & 8.95-8.85 (m, 2H), 8.06 (d, J = 8.4

Hz, 1H), 7.29-7.15 (m, 1H), 4.62-4.48 (m, 1H), 4.12-4.02 (m, 1H), 3.46-3.31 (m, 2H), 2.99 (tt, J =
11.0, 4.0 Hz, 1H), 2.72-2.56 (m, 2H), 2.22-1.88 (m, 2H), 0.96 (m, 4H).

3FE 126 (1-W=E-3-[[(3R,55)-5-HE-1-[F B E[2,3-b]F FA-8-Y |H A Fd-3-d o}v| = | F SF H-2-&):
(3R,5S)-5-wE-1-(FF=[2,3-b] ¥ & -8-d) I A g d-3-¢o}7l  H  3F-HIE-1-WEyEel-2-2 02 1F,

HPLC: 99.0% %%, RT = 1.13 min. MS: m/z = 341.2 [M+H]'. 'H NMR (400 MHz, CD,OD, ppm) & 8.92 (d, J =

1.7 Hz, 1H), 8.80 (d, J = 1.8 Hz, 1H), 8.63 (d, J = 5.6 Hz, 1H), 7.07 (t, J = 5.4 Hz, 1H), 5.08-4.83
(m, 1H), 4.48-4.38 (m, 1H), 3.76-3.62 (m, 1H), 3.48-3.35 (m, 2H), 3.21-3.04 (m, 1H), 2.87 (s, 3H),
2.80-2.65 (m, 2H), 2.56-2.39 (m, 1H), 2.28-2.12 (m, 1H), 2.02-1.76 (m, 2H), 1.18-0.99 (m, 4H).

BFE 176 (cis-8-[3-AIFZZ=2H-5-[(2-HEA I E)olu| =19 H T d-1-d 1A =AA-5-FtR U EH): 3,3-t]d]
R eb W ocis-8-(3-olr-5-AlEF R I 2 A0 d-1-A) F 54 -5-FtHYEH o 2 K E | HPLC: 99.0% 1=,

RT = 1.42 min. MS: m/z = 352.2 [M+H] H NMR (300 MHz, CDsOD, ppm) & 8.91 (d, J = 1.8 Hz, 1H), 8.86

(d, J=1.8 Hz, 1H), 8.07 (d, J = 8.4 Hz, 1H), 7.20 (d, J = 8.4 Hz, 1H), 4.61-4.45 (m, 1H), 4.30-4.24
(m, 1H), 3.61-3.45 (m, 2H), 3.37 (s, 3H), 3.05-2.75 (m, 4H), 2.74-2.68 (m, 1H), 2.37-2.25 (m, 1H),
1.31-1.03 (m, 2H), 0.71-0.41 (m, 3H), 0.30-0.12 (m, 2H).

ERE 13: g2 24
((R)-2-0hw] i=-N~((3R, 59)-1-(8-A|ohi=7] 54 -5-91)-5-W @9 2] -3-2) TR Ho}m| =) o] A

NHBo: Mk
MH. O g, D, o,
\f\f ';’LVNH Bog T: ju’i
H i
M ; = \(j‘ HCl \[\/\/r
= HATU, DIEA, DMF, it & d MeOH = 1-1 i
V AT i
? e (
oM Nr" o N.H
Mathiod J éN Methad & -
(R)-2-o}u] :=-N-((3R,5S)-1-(8-Al o} = F =A@ -5-U )-5-H @ F F 2 d-3-Yd ) T2 FHo}r| = (R)-2-o}1] =-N-

((3R,59)-1-(8-Al ot =F| 547 -5-4)-5-vdydgd-3-d) Z2gotr ==, WH ] 92 QE AMgste], 8-
((3R,58)-3-o}] =-5-Fl ey H g d-1-)F 5 aAA-5-7tHUEZ = (R)-2-(tert-F-FA| 7} ol =) T2 At o
2REH AzFJYG. = AAHES S A3 o)A pre-HPLCE AAstAtt: ZA#, XBridge C18 OBD Prep A¥, 5
um, 19 mm x 250 mm; = % MeOH (with 10 mmol/L NHMHCO3), 30% WA 80% —LIHTIAE, 10 min; FAE7], UV
254 nm. (2R)-2-o}P]:=-N-[(3R,55)-1-(8-Alo}=F] =47l -5-U)-5-w e g 2| dd-3-d | T2 Foln| =5 = 11
AR ATt (25 mg, 26%, 2 TA F<H).

.

3%E 24: HPLC: 94.4% <%, RT = 1.39 min. MS: m/z = 339.1 [M+H] I NR (300 MHz, CDsOD, ppm) &

8.94 (d, J=1.8 Hz, 1H), 8.91 (d, J = 1.8 Hz, 1H), 8.11 (d, J = 8.4 Hz, 1H), 7.30 (d, J = 8.4 Hz,
1), 4.44- 4.26 (m, 2H), 4.20-4.03 (m, 1H), 3.50-3.38 (m, 1H), 2.87-2.62 (m, 2H), 2.20-1.99 (m, 2H),
1.35-1.17 (m, 4H), 1.04 (d, J = 6.4 Hz, 3H).

U SE S0l fARE W eR AlxH Ao

FFE 25 ((S)-2-op] :=-N-((3R,55)-1-(8-A| o} A -5~ )-5-w o A ZD-3- D) T2 o} =) 8-
((3R,58)-3-o}r] =-5-m D3] sl 2] B -1-) F) 524 -5-7kR U EZ 8l (S)-2-(tert-F-FA 7 dolr] =) T2 Pk o
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ZRE. HPLC: 91.3% <%, RT = 1.40 min. MS: m/z = 339.2 [M+H]+. I NIR (300 MHz, CDsOD, ppm) & 8.97

(d, J=1.8Hz, 1), 8.92 (d, J = 1.8 Hz, 1), 8.13 (d, J = 8.4 Hz, 1H), 7.32 (d, J = 8.4 Hz, 1H),
4.44-4.26 (m, 2H), 4.20-4.02 (m, 1H), 3.52-3.38 (m, 1H), 2.89-2.64 (m, 2H), 2.20-2.01 (m, 3H), 1.37-
1.22 (m, 4H), 1.05 (d, J = 6.4 Hz, 3H).

AgE 26 ((R)-2-¢}7] =-N-((3R,55)-5-H&-1-(H 2| = [2,3-b ] ¥ &R -8-A)H H B d-3-L ) T2 Po}H| &)
(3R,5S)-5-wE-1-(F g =[2,3-b] ¥ & -8-d) I A g d-3-o}7] H (R)-2-(tert-FFA| 7t doln| ) T2 Fqko
ZRE]HPLC: 94.9% 4%, RT = 0.55 min. MS: m/z = 315.1 [M+H]". 'H NMR (300 MHz, DMSO-ds, ppm) & 8.99
(s, 1H), 8.83 (s, 1), 8.71 (d, J = 4.8 Hz, 1H), 7.81 (d, J = 7.6 Hz, 1H), 7.15 (d, J = 5.5 Hz, 1H),
4.55 (d, J=13.4 Hz, 1), 4.39 (m, J = 13.4 Hz, 1H), 3.92-3.76 (m, 1H), 3.45-3.35 (m, 1H), 2.90-2.60
(m, 2H), 2.03-1.75 (m, 4H), 1.33-1.08 (m, 4H), 0.92 (d, J = 6.5 Hz, 3H).

e 27 ((S)-2-}m] =-N-((3R,58)-5-"€-1-(¥ & £ [2,3-b]F FF-8-Y ) H H g 9-3-U ) T2 Fo}m| =)
(3R,59)-5-HE€-1-(3 &) =[2,3-b]F A -8-L) A 2] d-3-o} = (S)-2-(tert-F-EA 7R Do} ) I 2 AL O
+

25E. HPLC: 94.0% =%, RT = 0.93 min. MS: m/z = 315.2 [M+H] I NIR (300 MHz, CDsOD, ppm) & 8.90

(d, J=1.7Hz, 1), 8.77 (d, J = 1.7 Hz, 1), 8.63 (d, J = 5.7 Hz, 1), 7.12 (d, J = 5.6 Hz, 1H),
4.72-4.58 (m, 2H), 4.07-3.93 m, 1H), 3.46-3.34 (m, 1H), 2.90-2.65 (m, 2H), 2.15-1.92 (m, 2H), 1.36-
1.15 (m, 4H), 0.99 (d, J = 6.5 Hz, 3H).

& 28 (N-((3R,59)-1-(8-A ot =F =48 -5-9)-5-H & ¥ H Z H-3-Q )-2-(H| D o}r| ) opH Eo}m| & |=2 g
Zglo]l=): 8-((3R,59)-3-o =-5-vE v H e -1-) A =5AA-5-7tH U EZH D 2-(tert-F-EA 7RI (HE)o}
o)) ol | EAFO 2 HE | HPLC: 98.3% %%, RT = 1.21 min. MS: m/z = 339.1 [M+H]. 'H NMR (300 MHz, CD:OD,
ppm) & 8.90 (d, J= 1.7 Hz, 1H), 8.84 (d, J= 1.7 Hz, 1H), 8.07 (d, J= 8.4 Hz, 1H), 7.24 (d, J= 8.4
Hz, 1H), 4.40 (d, J = 12.2 Hz, 1H), 4.28-4.06 (m, 2H), 3.75 (s, 2H), 2.82-2.57 (m, 5H), 2.16-1.97 (m,
2H), 1.251.13 (m, 1H), 0.99 (d, J = 6.5 Hz, 3H).

FFE 29  (N-((3R,59)-5-HE-1-(H T =[2,3-b] ¥ 27 -8-4 ) I dl 2| d-3-L )-2-(H & o}r] = ) o} A E o] = ).
(3R,58)-5-m€-1-(7] & = [2,3-b]F gz -g-) H F gl d-3-0}7l D 2-(tert-F-EA 7} (W€ )o}u] =) oL A EAL

S 2HE. HPLC: 99.6% =%, RT = 0.83 min. MS: m/z = 315.1 [M+H]+. I NR (300 MHz, DMSO-ds, ppm) &

9.00 (d, J=1.7 Hz, 1H), 8.83 (d, J = 1.7 Hz, 1H), 8.72 (d, J = 5.4 Hz, 1H), 8.09 (d, J = 7.8 Hz,
), 7.14 (d, J = 5.5 Hz, 1H), 4.58-4.38 (m, 2H), 4.00-3.85 (m, 1H), 3.40-3.30 (m, 2H), 2.88-2.68 (m,
2H), 2.38 (s, 3H), 2.01-1.79 (m, 2H), 1.30-1.16 (m, 1H), 0.93 (d, J = 6.4 Hz, 3H).

45 30 (1-0}1] =-N-((3R,59)-5-H€-1-(F = [2,3-b]HFF-8-L)AH B d-3-Y)AN E2 X LRI 2 EAln| =
=2 ERge|=): (3R,59)-5-HE-1-(FFE[2,3-b]F & -8-L) I A& d-3-o}7 2 1-(tert-F-F A7t Lo}
L) SR T2 2R A0 2 E | HPLC: 99.8% <%, RT = 0.84 min. MS: m/z = 327.1 (W], 'H NIR
(300 MHz, CD:OD, ppm) & 8.99 (d, J = 1.8 Hz, 1H), 8.94 (d, J = 1.8 Hz, 1H), 8.44 (d, J = 7.4 Hz, 1H),
7.34 (d, J = 7.5 Hz, 1H), 4.15-4.00 (m, 1H), 3.36-3.13 (m, 2H), 3.13-2.99 (m, 1H), 2.13 - 1.86 (m,
OH), 1.67-1.27 (m, 6H), 1.06 (d, J = 6.4 Hz, 3H).

33E 31 (1-°F9] =-N-((3R,55)-1-(8-Al o= F =4 -5-4 )-5-w e o f g d-3-L ) A SFEZ 2 HF} = BAL0| = 3
=2Fg=2do|=): 8-((3R,55)-3-ol =-5-HEuHgd-1-d) A 5AH-5-7I R UEZH L 1-(tert-F-EA 7R o}
Ny )N 2RI R 2R A0 2 BE | HPLC: 97.5% <%, RT = 1.22 min. MS: m/z = 351.1 DM+l . 'H MR
(300 MHz, CD:OD, ppm) & 8.90 (d, J = 1.7 Hz, 1H), 8.85 (d, J = 1.7 Hz, 1H), 8.07 (d, J = 8.4 Hz, 1H),
7.97 (d, J = 8.4 Hz, 1), 4.35-4.08 (m, 3H), 2.85-2.60 (m, 2H), 2.08-1.93 (m, 2H), 1.59-1.15 (m, 5H),
0.98 (d, J = 6.3 Hz, 3H).

B3E 34 (2-om]=-N-((3R,59)-5-H&-1-(3] g = [2,3-b] 9] &7 -8-Q ) H H 2] d-3-Y ) o} Eo}m =) (3R,559)-
5-wel-1-(9 2] = [2,3-b] g A -8-L ) g gl d-3-0o} L 2-(tert-F-EA 7R Jolu] ) ol EALO 2 B g | HPLC:
99.6% %%, RT = 0.83 min. MS: m/z = 300.9 [M+H]". 'H NMR (300 MHz, DMSO-ds, ppm) & 8.98 (s, 1H), 8.81
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(s, 1H), 8.69 (d, J=5.3 Hz, 1H), 7.82 (d, J=7.6 Hz, 1H), 7.12 (d, J = 5.4 Hz, 1H), 4.55-4.46 (m,
1H), 4.46-4.37 (m, 1H), 3.94-3.82 (m, 1H), 3.07 (s, 2H), 2.86-2.76 (m, 1H), 2.74-2.64 (m, 1H), 2.30-
2.78 (m, 4H), 1.29-1.15 (m, 1H), 0.91 (d, J = 6.4 Hz, 3H).

32 35 (2-0Fm]-N-((3R,58)-1~(8-A]ohe A 5 4R -5-2 )-5-7 @7 7 2] 9-3-Q) P Ec}H| = =2 Z = }o]
E): 8-((3R.59)-3-0kr] 15— P9 o 2] B-1-9) 715 42 -5-7h U £ 8 2-(tert-F5 A 7ha o] ) o4 =

Abo = RE . HPLC: 96.6% =%, RT = 1.19 min. MS: m/z = 325.1 [M+i] I NR (300 MHz, CDsOD, ppm) &

8.91 (d, J=1.7 Hz, 1H), 8.85 (d, J = 1.8 Hz, 1H), 8.07 (d, J = 8.4 Hz, 1H), 7.28 (d, J = 8.4 Hz,
1H), 4.45-4.33 (m, 1H), 4.27-4.07 (m, 2H), 3.66 (s, 2H), 2.85-2.60 (m, 2H), 2.18-1.95 (m, 2H), 1.27-
1.13 (m, 1H), 0.99 (d, J = 6.4 Hz, 3H).

3E 102 ((2R)-2-ob1] :=-N-[(3R,55)-1-(8-Alo} =] =4 -5-U )-5-W 9 # 2| d-3-d | -3-wd H-eholr| =) :
(3R,59)-5-wE-1-(F & = [2,3-b]F&H-8-L) I H 2] -3-o}1 = (R)-2-(e&(H&)oln| )X 22k o 2 BE,
HPLC: 99.7% %%, RT = 1.54 min. MS: m/z = 367.2 [M+H]'. H NMR (400 MHz, CD,OD, ppm) & 8.99-8.85 (m,

2H), 8.10 (d, J = 8.4 Hz, 1H), 7.28 (d, J = 8.5 Hz, 1H), 4.46-4.37 (m, 1H), 4.35-4.26 (m, 1H), 4.24-
4.12 (m, 1), 3.08 (d, J = 5.9 Hz, 1H), 2.81 (t, J = 11.3 Hz, 1H), 2.70 (t, J = 11.3 Hz, 1H), 2.17-
1.85 (m, 3H), 1.33-1.21 (m, 1H), 1.06-0.93 (m, 9H).

BFE 103 ((28)-2-oFv] =-N-[(3R,58)-1-(8-A o} = F] =47 -5-U )-5-H @ ¥ 2] F-3-L ] -3-v| D F-&holu| =)
(3R,58)-5-HE-1-(F = [2,3-b]F R -8-) Ao g d-3-0}xl D (S)-2-(oE(HE)olm] )T ZFALO ZHE
HPLC: 97.8% %%, RT = 2.07 min. MS: m/z = 367.2 [M4H]". 'H NMR (400 MHz, CDOD, ppm) & 8.94-8.90 (m,

2H), 8.11 (d, J = 8.4 Hz, 1H), 7.29 (d, J = 8.4 Hz, 1H), 4.46-4.37 (m, 1H), 4.36-4.27 (m, 1H), 4.17
(dd, J=11.2, 7.1 Hz, 1H), 3.07 (d, J = 6.0 Hz, 1H), 2.81 (t, J = 11.4 Hz, 1H), 2.69 (¢, J = 11.8 Hz,
1), 2.17-2.00 (m, 2H), 1.99-1.89 (m, 1H), 1.32-1.18 (m, 1H), 1.07-0.95 (m, 9H).

3= 104
((2R)-2-0}m1) :=-3-9 & -N-[ (3R, 55)-5-H & -1-[ ) F] = [2,3-b] ¥ &2 -8-Q | F H & d-3-Y | E&rolu] =) (3R,55)-
S-vlE-1-(91 2] ;= [2,3-b] 9|22l -8-d) F A 2l -3-opnl 8L (R)-2-(tert-H-FA| 7R do}v| e )-3-v|  -ghk o 2
Bl HPLC: 94.0% %%, RT = 0.90 min. MS: m/z = 343.1 [M+H]". 'H NMR (300 MHz, CDyOD, ppm) & 8.89 (s,

1H), 8.75 (s, 1H), 8.62 (d, J = 5.6 Hz, 1H), 7.09 (d, J = 5.6 Hz, 1H), 4.99-4.59 (m, 2H), 4.26-3.92
(m, 1H), 3.07-2.95 (d, J = 11.5 Hz, 1H), 2.85-2.62 (m, 2H), 2.12-1.82 (m, 3H), 1.45-1.20 (m, 1H),
1.13-0.85 (m, 9H).

3= 105
((28)-2-o}u| :=-3-w| & -N-[ (3R, 5S)-5-H & -1-[H F = [2,3-b] ¥ & -8-L | H # B A-3-L | F&o}u]=): (3R,59)-
5wl " -1-(] 2 £ [2,3-b] ] 2} x1-8-<1) ] A A F-3-0}r] % (8)-2~(tert-FHAI7hu dolr] 1)-3-0] & H-gh4h o w2 51
E]. HPLC: 97.6% <%, RT = 1.65 min. MS: m/z = 343.2 [M+H]". 'H MR (400 MHz, CD:OD, ppm) & 8.95 (s,

1), 8.82 (s, 1H), 8.68 (d, J = 5.6 Hz, 1H), 7.17 (d, J = 5.7Hz, 1H), 4.87 (s, 2H), 4.18-4.02 (m, 1H),
3.08 (d, J=6.0Hz, 1), 2.95-2.84 (m, 1H), 2.79 (t, J = 12.1 Hz, 1H), 2.17-1.85 (m, 3H), 1.30 (d, J
= 12.0 Hz, 1H), 1.07-0.9 (m, 9H).

3138 106 ((2R)-2-¢}¥1]=-N-[(3R,55)-1-(8-A] o} = F] 41 -5- )-5-v| B9 ¥ 2] D -3-YU | -3-3| =EA| Z 2 Fo} ]
=): 8-((3R,58)-3-oln =-5-wd ] H g d-1-) A5 A -5-7t R U ELH 2L (R)-2-(tert-F-FA]7tH dolu| - )-3-
2 A A0 ZHE | HPLC: 92.4% 2%, RT = 0.93 min. MS: m/z = 355.2 [M4H]. 'H NMR (400 Mz,
CD,OD, ppm) & 8.89-9.11 (m, 2H), 8.10 (d, J = 12 Hz, 1H), 7.29 (d, J = 12 Hz, 1H), 4.39-4.01 (m, 3H),
3.63-3.73 (m, 2H), 3.41-3.2 (m, 1), 2.84-2.55 (m, 2H), 2.18-1.95 (m, 2H), 1.35-1.20 (m, 1H), 1.02 (d,
J =8 Hz, 3H).

33E 107 ((2R)-2-0}m| =-3-3] =ZA]-N-[(3R,5S)-5-HE-1-[¥] & =[2,3-b] H&}A-g-L 1 v HFA-3-d | = =%
ofu|=): (3R,59)-5-wWE-1-(F & =[2,3-b]F &z -8-L) I A gld-3-o}7 & (R)-2-(tert-F-EA| 7t do}m] )~
33| EE2A T 2o 2 HE | HPLC: 95.0% 9%, RT = 0.96 min. MS: m/z = 331.2 [M+H]'. 'H NMR (400 MHz,
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CDsOD, ppm) & 8.92 (s, 1H), 8.80 (s, 1H), 8.65 (d, J = 8.0 Hz, 1H), 7.15 (d, J = 8.0 Hz, 1H), 4.75-
4.59 (m, 2H), 4.15-4.01 (m, 1H), 3.72-3.62 (m, 2H), 3.40-3.32 (m, 1H), 2.91-2.80 (m, 1H), 2.79-2.69
(m, 1H), 2.11 (d, J = 16.0 Hz, 1H), 2.05-1.85 (m, 1H), 1.35-1.23 (m, 1H), 1.01 (d, J = 8.0 Hz, 3H).

SHE 116 ((25)-2-0b] N-[(3R, 59)-1-(8-A] ok A 54 -5-2)-5-v @) 2] 9 -3- 91 |-3~( e W-3-2) 22
Bobu=): 8-((3R,55)-3-0hv] re-5-o B3 2 ©-1-2) A 5 A A5 =D 2 ($)-2-(tert--5A7h Do}y
lﬂ%%ﬂﬂﬂ%%ﬁii%ﬁ&i%ﬂ.ﬁwi%2%%E,MW=6%mm.mim@=4m2[WMﬂIHWR
(300 MHz, CDsOD, ppm) & 8.95-8.82 (m, 2H), 8.38 (dt, J = 3.0, 1.5 Hz, 2H), 8.06 (d, J = 8.4 Hz, 1H),
7.70 (dd, J = 7.8, 1.9 Hz, 1H), 7.35 (dd, J = 7.8, 4.9 Hz, 1H), 7.20 (d, J = 8.4 Hz, 1H), 4.33-4.15

(m, 2H), 4.07-3.92 (m, 1H), 3.51 (t, J = 6.9 Hz, 1H), 2.93 (d, J = 6.9 Hz, 2H), 2.70-2.49 (m, 2H),
1.97 (br s, 1), 1.82-1.77 (m, 1H), 1.06-0.87 (m, 4H).

e 117 ((29)-2-°F7 :=-N-[(3R,58)-1-(8-Al o= F 54 -5~ )-5-v| & ¥ o 2] D -3~ | -2-F| oA E o} ]
=): 8-((3R,58)-3-otv] =-5-m & 3] 2 d-1-) 54D -5-7FH U E- Bl (S)-2-(tert-F-FA7h d ofw] e )-2-
HdobA EAe 2R E . HPLC: 99.9% w5, RT = 1.66 min. MS: m/z = 401.1 DWHI". 'H NNR (400 MHz, DMSO-d,
ppm) & 9.02 (d, J = 1.7 Hz, 1), 8.94 (d, J = 1.8 Hz, 1), 8.25-8.09 (m, 2H), 7.45-7.17 (m, 6l),

4.40-4.20 (m, 3H), 3.91-3.80 (m, 1H), 2.88-2.56 (m, 2H), 1.96-1.82 (m, 2H), 1.28-1.04 (m, 1H), 0.90
(d, J=16.3Hz, 3H).

SHHE 118 ((28)-2-°}v] =-N-[(3R,59)-5-H ¥ -1-[¥ 2 = [2,3-b] F ZX1-8-L 19 7 F D-3-L4 ]-3-(H FD-3-¥)
ZIEgoln|=): (3R,55)-5-HE-1-(F = [2,3-b]Fz-8-) A gl d-3-o}7l F (S)-2-(tert-F-FA|7tH Do}
1] 3 )-3(5] 2] §1-3-91 ) E 2 WAL O ZHE] L HPLC: 98.4% %=, RT = 1.79 min. MS: m/z = 392.2 [MHI1. 'H NIR
(300 MHz, CD,OD, ppm) & 8.90 (d, J = 1.7 Hz, 1H), 8.77 (d, J = 1.7 Hz, 1H), 8.63 (d, J = 5.7 Hz, 1H),
8.40-8.38 (m, 2H), 7.72-7.68 (m, 1H), 7.36 (dd, J = 7.9, 4.9 Hz, 1H), 7.09 (d, J = 5.7 Hz, 1H), 4.63

4.54 (m, 2H), 3.99-3.89 (m, 1H), 3.54-3.49 (m, 1H), 2.93 (d, J = 6.9 Hz, 2H), 2.80-2.58 (m, 2H), 2.00-
1.74 (m, 2H), 1.12-0.85 (m, 4H).

FFE 119 ((2R)-2-°F¥]=-N-[(3R,55)-1-(8-Al o} =7 43 -5-A )-5-w & ¥ ¥ 2] D -3- |-2-FH d o} A E o]
=): 8-((3R,58)-3-opw] =-5-m & 9] 2 d-1-) 7 54D -5-7H U E- B (R)-2-(tert-F-5A7h d 0w ) -2-
S dol | EAo 2 BE | HPLC: 97.3% 2%, RT = 1.87 min. MS: m/z = 401.2 [M+H]'. 'H NMR (300 Mz, CD:OD,

ppm) & 9.02 (d, J = 1.8 Hz, 1H), 8.92 (d, J = 1.8 Hz, 1H), 8.25-8.12 (dd, J = 24.8, 8.0 Hz, 2H),
7.43-7.19 (m, 6H), 4.38-4.15 (m, 3H), 3.96-3.84 (m, 1H), 2.82-2.68 (m, 2H), 1.99-1.80 (m, 2H), 1.27-
1.23 (m, 1H), 0.92 (d, J = 6.5 Hz, 3H).

3E 128  (3-o}H| :=-N-[(3R,59)-5-wWE-1-[¥ & =[2,3-b]H &7 -8-L ]9 ¥ T 9-3-L ] & A| €F-3-F} 2 E-A}w]
=): (3R,59)-5-wlE-1-(H = [2,3-b]F A -8-d) A2l el-3-o}7 L 3-((tert-F-EA|7FRd)olu| ) S A gh-
3-7}2 B A2 0 ZRE] | HPLC: 97.4% <%, RT = 0.79 min. MS: m/z = 343.2 [M+H]". 'H MMR (300 MHz, CDsOD,

ppm) & 8.90 (d, J=1.7 Hz, 1H), 8.79 (d, J = 1.9 Hz, 1H), 8.63 (d, J=5.7 Hz, 1H), 7.13 (d, J = 5.7
Hz, 1H), 4.73-4.55 (m, 2H), 4.20-3.50 (m, 3H), 3.00-2.68 (m, 2H), 2.20-1.85 (m, 3H), 1.70-1.58 (m,
1), 1.40-1.10 (m, 1H), 1.00 (d, J = 6.8 Hz, 3H).

B3E 129 (3-0}1) :=-N-[(3R,55)-1-(8-A|o} = 548 -5-4 )-5-w| D 9] ] 2] D -3- | S A &k-3-FL 2 EAH| E): 3-
(tert-F-EA 7t doln| ) S A eF-3-7F2 522 2 8-((3R,55)-3-oF] =-5-v & u] | 2] & -1-A ) 7| 4= -5-7} 1.
UEgoaHE | IPLC: 99.0% %, RT = 1.05 min. MS: m/z = 367.2 [M+H]'. 'H NMR (400 MHz, CDOD, ppm) &

8.97-8.86 (m, 2H), 8.10 (dt, J = 8.6, 2.3 Hz, 1H), 7.29 (d, J = 8.4 Hz, 1H), 4.39-4.09 (m, 4H), 3.99-
3.74 (m, 2H), 2.96-2.80 (m, 1H), 2.79-2.63 (m, 1H), 2.18-1.85 (m, 3H), 1.38-1.23 (m, 1H), 1.04 (dd, J
6.6, 2.0 Hz, 3H).

332 268 (2-o}7| =-N-[(3R,55)-1-(8-Al o} =F Hatd -5-¢ ) 5-rE 5 2] @ -3-d | -2-A| FZZ 2 H o} A Eoln|
=) 2-(tert-F-EA 7t dotn| ) -2-A| F R I 2 oA EA 2 8-((3R,55)-3-0}1| e-5-H e 9] | g ¥-1-4) F 5
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AY-5-7tRYEH o2 KE . HPLC: 47.7 + 47.3% X%, RT = 2.04 + 2.17 min. MS: m/z = 365.2 [M+H]+. i
NMR (300 MHz, S ==23%-d, ppm) § 8.93 (d, J = 1.7 Hz, 1H), 8.83 (d, J = 1.8 Hz, 1H), 7.99 (dd, J =
8.4, 2.8 Hz, 1H), 7.21 (d, J = 8.2 Hz, 1H), 4.39-4.11 (m, 3H), 3.07-2.65 (m, 3H), 2.20-1.90 (m, 4H),
1.23 (d, J = 14.2 Hz, 2H), 1.15-1.01 (m, 1H), 0.96 (d, J = 6.6 Hz, 3H), 0.72-0.50 (m, 3H), 0.37 (s,
1H).

AgE 277  (4-9}] =-N-[(3R,55)-1-(8-Alo} = Z43-5-U )-5-H e H D -3-Y ]-3,3-g H  F-gho}r| =)
4-(tert-F-EA 7R doln 1-)-3 3-rd ekl 2 8-((3R,55)-3-o}m] =-5-m e v o Z D -1-Y ) F| 54 A -5-7} B
UEZoa e HPLC:  93.8% <%=, RT = 2.08 min. MS: m/z = 381.1 [M+H]". 'H NMR (400 MHz, CD:OD, ppm)

§ 8.94-8.83 (m, 2H), 8.07 (dd, J = 8.3, 1.0 Hz, 1), 7.26 (d, J = 8.4 Hz, 10), 4.42-4.24 (m, 2H),
4.13 (tt, J = 10.2, 4.2 Hz, 1H), 2.80-2.60 (m, 4H), 2.23 (s, 2H), 2.13-1.97 (m, 2H), 1.27 - 1.12 (m,
1H), 1.10-0.92 (m, 10H).

AA 14: FFE 42 ((R)-3-°}1|=-1-((3R,55)-5-Hd-1-(FF = [3,2-b ] R -8-Y)FHFd-3-Y )y =g
-2-2)9 A4

\(TNH;

M
AN
Chz Chz ll“ _j
. L ! N~ TN
o NH; F_,bz.l:"_,l_ o MH Bel - MNH
\/I Mz L0, disxans, \/I;E r ¢In DIEA, HATU, DMF,
H-;'D_ it {
HO™ 0 HET ™0 FIS Mathad J
Ch “NH S “HH L

o H 'D-q: 2 G-Ql,j
m—sf CEg00y \/\’r HEBr In Ac0H \’(j’
I CMF, B0°C LM A, H
P
M
ﬁNIJj Methaod M Jimﬁ [: ﬁ
SN N NN NN
(R)-2-(AZA &AL Dol )4-(HEE )Rk AL2oA  (R)-2-o m—4-(WE & d) F-ebah(4.90 g,
32.84 mmol) @ AF 7FEM|IE (16.91 g, 159.54 mmol)<S & (100 mL)ol|l &3fA|7]aL, 7)o t]3AF (50 mL)
T WA S22 EWolE (5.59 g, 32.74 mmol)9] &NS 10min S A7Feith. Gojxl &d& o]F 5 h
oF Ao A wtelsik. Wkgo] AHS W, & (100 mL)E H7Fst FZ35H. o3l &3
ME O E(300nL x 3)O0.2 FZ31, FI/ANES xden, Bepdo R A&, Na,S0,2 Ax
7retatol A A AL, JAFE B F olAEVUEH (0% WA 50% ZHTAE, 30 min U)E &3H= C18 I4+
dyloz AAste], CR)-2-[[(MASA) 7R ol = ]-4-(Med s d ) Febihs w=adbd od= A (3.43
g, 36%).

)

N

(B-(A A FtR Y olu| 2)-3-Fl2EA =2 ) HEEEE:  A200A, CR)-2-[[(NEFA]) 7R [o}n| =]~
4-(MedLad)F et (3.831 g, 11.67 mmol) & CHI (15 ml, 0.48 mol)ol =glA H7}etgich. A7) dojzl &
AE 15 h & ARA wRkGITh. dhgo] SAXHAS o, g EFES TYstlA w53, [(3R)-
LA ZAD IR [on| w]-3-Ft2 5 A 22 d O Wd edwS 24 ed=z dod (3.50 g, & AHE). £
ARZES F7F dAgle] Addo=z o dAdA] AH&318lt.

~

((R)-3-(0 Q& A 7 ohv] 1 )-4-( (3R, 55)-5-7 B-1- (91 2] & [3, 2-b ] 21821 ) 9] 2] ©-3- L o}v] 30 )-4- &

AR YALEER T (R-3-(N23A7h doho] 1)—4-((3R, 58) -5~ B-1-(5] 2] £ [3, 2-b] 9] 1 -8-<1) 4 ]
Oeg-dopil ) 4-S AR UM EEE S, WE JE Agekel, (3R,59)-5-MD-1-(3)2 E[2,3-b] 9|28~
D3 F-g-ole) % (3-(NA G AT D oh] )32 A 2 ) DS EFEIE N[(R-3-( P
HrE)-1-[[(3R,59)-5- A -1-[ 2] £[2,3-b] o) 8- ol el bl -3-2 el | = 2] sl2udol =g
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gg wAelA A8

=
Wd (R)-1-((3R,59)-5-HAlE-1-(F = [3,2-b] W& -8-Q) 7 ¥ 2| d-3-Q )-2- AT EF A -3-L T2 ntH| 0| E
Wld (R)-1-((3R,5S)-5-HE-1-(F 2] = [3,2-b] ¥ 2} ¥ -8-L ) 9] A 2] d-3-Y ) -2-S AT E | U -3-L 72l o] E=|
W NS ARgate] | ((R)-3-(M1 &L A 7kR d obw] 1= )-4-((3R, 58)-5-F1 € -1-(F] 2] = [3, 2-b] 9] 2} 71 -8~ ) ] 7 2] 1 -

“dopn ) A-SARE)OHEE X g o2 EH AxHAT. 2 YES E F SHNEYEH (0% A 80%
AE, 45 min UHoR gEste] C18 94 AHo= AAlste], ¥Wld N-[(3R)-1-[(3R,5S)-5-WE-1-[¥] 2| &

Hex-8-d 9 H g d-3-Y]-2-& 49 EU-3-d 7t EntHo| EE b mA 2 ATt (270 mg, 5% 3

EIO

2 AR A (3,10 g, = AHE). = =S F7F AARle] AR A

(R)-3-°}m] :=-1-((3R,55)-5-H€-1-(F = [3,2-b] 9 & -8-¢) H FH F D-3-L) A £ D-2-L: o} EA (2 nl)
< W& N-[(BR)-1-[(3R,58)-5-HE-1-[¥] 2= [2,3-b] ] e} -8-L |9 H 2] I -3- L | -2-% 49 Ze| D -3-L | 7k =}
HolE (125 mg, 0.27 mmol)e] &Ml AcOH 5 HBr (40%, 7 mol/L, 3 mL, 21 mmol)2] &N 2204 %7}s}
Ak, doizl &AE 2h FF Aol wksiGitE. whEo] SAFHAE wf, g EFES WITEA w53
. 2 AEES Y 2434 pre-HPLCE AAISHY: A®, XBridge C18 OBD Prep Z®, 5 um, 19 mm x
150 mm; ©]5%, & & MeOH (with 10 mmol/L NHHCOs;), 30% WA 80% Z=it]AE, 10 min; H=7], UV 254
mm. (3R)-3-°}"| %=-1-[(3R,58)-5-wlE-1-[# 2 %=[2,3-b] F &}X-8-A |F A 2] d-3-L | F|d-2-2& 24 314
2= ATt (30 mg, 32%).

mlo o

)

= 42: HPLC: 96.0% %%, RT = 1.84 min. MS: m/z = 327.1 [WHH]. 'H NWR (400 MHz, DMSO-ds, ppm) &

8.98 (d, J=1.7 Hz, 1H), 8.82 (d, J = 1.7 Hz, 1H), 8.70 (d, J = 5.3 Hz, 1H), 7.11 (d, J = 5.4 Hz,
1), 4.44 (dd, J = 12.8, 3.9 Hz, 1H), 4.28-4.17 (m, 1H), 4.05-3.95 (m, 1H), 3.39-3.10 (m, 4H), 2.75-
2.63 (m, 1H), 2.28-1.70 (m, 5H), 1.63-1.38 (m, 2H), 0.92 (d, J = 6.5 Hz, 3H).

AAld 15: 39E 43 ((25,6R)-2,6-Hrld-4-(F = [2,3-b] 9T -8-L)REEA) 9] &4

« XY

.

= -‘-‘. e T
[; DiE, MecH r.NH L
100°C
a:-’a
Method H k:

(28,6R)-2,6-t & -4-(F B =[2,3-b]H &A-8-L):  (25,6R)-2,6-CIE-4-(F 2 = [2,3-b] ¥ &x-8-L) E =&
Ae Y HE AFESlY -FRE9En(2,3-b]yEd 9 (2R,69)-2,6-HHER2E Y ETH AzAAdct. = A
AES oS =715kl A pre-HPLCE AAskglth: A9, XBridge C18 OBD Prep A#H, 5 um, 19 mm x 150 mm; ©]
%, & % MeOH (10 mmol/L NHHCOsS E3H), 25% WA 75% ZLIHTAE, 10 min; AE7], UV 254 nm.

(2R,69)-2,6-t]M€-4-[H 2 L [2,3-b] e}z -g-L | REZHS =g mAZ dATt (30 mg, 21%).

SEE 430 HPLC: 99.0% <%, RT = 0.93 min. MS: m/z = 245.2 [M+H]'. 'H NMMR (300 MHz, CD:OD, ppm) &

8.91 (d, J=1.7 Hz, 1H), 8.78 (d, J = 1.7 Hz, 1H), 8.66 (d, J = 5.6 Hz, 1H), 7.02 (d, J = 5.6 Hz,
1H), 4.52-4.41 (m, 2H), 3.97-3.83 (m, 2H), 2.84-2.68 (m, 2H), 1.22 (d, J = 6.3 Hz, 6H).

AAd) 16: 3FHE 44 (8-((2R,69)-2,6-UHER2Z T x) A =4P-5-FIHUEZ) Y 34

Shegihes

"“ = DIEA, DMF,130°C f 1
o

CN Method M N
CN

-2,6-Urd R 28 ) A 5Ad-5-Fl W JE™: 8-((2R,69)-2,6-THE L E2Z g ) F 54U -5-71 8 Y
E%—S— H&% M&  AFESHY,  8-HERRIASAU-5-IIHUEZ " (2R,69)-2,6-UHEREZZ 02N EH

- 331 -



[0709]

[0710]

[0711]

[0712]

[0713]

[0714]

[0715]

[0716]

ZIHSd 10-2025-0043596

Az, = BAES S 2718 oA pre-HPLCE AASth: A%, XBridge C18 OBD Prep A#, 5 um,
19 mm x 250 mm; ©]&%, & % MeOH (with 10 mmol/L NHHCO;), 30% WA 80% LA E, 10 min; HA=7],
UV 254 nm. 8-[(2R,65)-2,6-CIHERZEZHA4-U|F54AH-5-FFHUEL S = A2 At (30 mg,
39%).

SR 44: HPLC: 98.0% %%, RT = 1.30 min. MS: m/z = 269.2 [M+H]". 'H NMR (400 MHz, DMSO, ppm) & 9.04
(d, J = 1.8 Hz, 1H), 8.95 (d, J = 1.8 Hz, 1H), 8.21 (d, J = 8.4 Hz, 1H), 7.21 (d, J = 8.4 Hz, 1H),
4.19-4.10 (m, 2H), 3.91-3.79 (m, 2H), 2.75-2.61 (m, 2H), 1.14 (d, J = 6.2 Hz, 6H).

o2 3ES FARRE oz A

33E 45 ((25,6R)-2,6-tHE-4-(FAEHT-4-L)EREZHU): 4-F22F=d 2 (2R,65)-2,6-trdraZdo=z

BE . OHPLC: 99.9% %%, RT = 1.33 min. MS: m/z = 243.2 [M+H] . 'H MR (300 MHz, CD,OD, ppm) & 8.60 (d,

J=5.2 Hz, 1H), 8.06 (dd, J = 8.6, 1.5 Hz, 1H), 7.93 (d, J = 8.5 Hz, 1H), 7.73-7.63 (m, 1H), 7.57-
7.47 (m, 1H), 6.97 (dd, J = 5.3, 1.8 Hz, 1H), 4.06-3.94 (m, 2H), 3.47 (d, J = 11.7 Hz, 2H), 2.64-2.50
(m, 2H), 1.21 (dd, J=6.3, 1.1 Hz, 6H).

AN 17: FFE 46 ((2S,6R)-4-(1,2-tE-1-H S22 [2,3-b]F I H-4-Y)-2,6-tHd R 2 ZA) 9] FFA

o o
. Ty
M
= k) H N
| o Pd-idppfiCle CHCYy, DavePhos,
TN KaPOl, DMF, 13070 |
N

Meathod R

(2S,6R)-4-(1,2-t v E-1H-H &2 [2,3-b]HEH-4-¥)-2,6-THER=ZZH: (2S,6R)-4-(1,2-tHE-1l-¥Y &=
[2,3-b]FEld-4-d)-2, 6-THERE2ZAL WY RS AME3lo], 4-F2=2-12-tHE-11-9E=2[2,3-b] 98 d
2 (2R,69)-2,6-tHd ez o g RE AZHAUT. A7) AY, 5 um, 19 mm x 250 mm; ©]FA, & F MeOH
(10 mmol/L NHHCOsS ¥3h), 25% WA 70% LA E, 10 min; 7FA=7], UV 254 nm. (2R,6S)-4-[1,2-tjdE-
-9 &2[2,3-b]Fe|d-4-d|-2,6-UHEEZZHS WA TAH2 AJT} (32 mg, 12%).

33E 46: HPLC: 95.0% =%, RT = 1.88 min. MS: m/z = 260.1 [+ I NR (300 MHz, CDsOD, ppm) &

7.88 (d, J =5.7 Hz, 1H), 6.44 (d, J = 5.7 Hz, 1), 6.22 (s, 1H), 3.92-3.74 (m, 4H), 3.67 (s, 3H),
2.63-2.48 (m, 2H), 2.40 (s, 3H), 1.21 (d, J = 6.2 Hz, 6H).

A A 18: E 47
((2R,69)-2-Hd-6-((4-HE X -1-d)HE)-4- (I 2 = [2,3-b]HHZ-8-A) 22 FD) 9] &A4
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—a H
ol CBn

_p _NH; in MeOH ]/'\,c:-an .;:.’2 i, haH c:l)

BI'ID NH{DH n EIOH. T'-T"l: Enﬂp\rfﬁ\n THF, it
aH N

= |
0

a5
[

DIEA. DMF, 1307C

M
H

o
LitIH, \EO]/\DBn BBr, \E :r‘\o.q
THF, n OCM. -75°C, 2h i

H

Method M

(il 4] 0.
T 19 5al"g TR e &
MN— M
N TsCl MaH N _.‘ L“u' ~
ENj\)j DM, DRF it [Nﬁ/gl TEA, DMF, 13.0"-:: E Ilj
h.l" M Method T N-*“-.N# Method U

R)-1-opu] =-3-(M A AN Z2H-2-2: A20]M, ok (25 nL) T CR)-2-[(AESA)HE]SAH (5.22
g, 31.82 mmol)e] &Mell, MeOH % NH;(25 mL, 7M, 175 mmol)$] £ 2 NH, H,0 (28%, 14.8 mol/L, 53 nL,
0.78 mol)& d&dA H7FstA. dojxd §AS A2oA 16 h 59 wHtsgith, whgo] FAFAS W, k&
ZIAES AREIA wFSY, (CR)-1-olF]e-3-(HMA LA L2 F-2-8-8 F4 9 (6.2 g, = AHE)E A

(R)-1-o} =-3-(AA G AT Z2H-2-&: et (50 nl) T (2R)-1-o}v|=-3-(MlZA A ) L2 3-2-2 (6.20
Z AAE)Y g0, HE (289)-2-FERZIZ2d}oo]E (3.33 g, 54.42 mmol)S ALoA FH7la)
A gAS 20 h B 70 CollA ettt Ao Wzte F, wke EFES AtatelA HHEIL, AAES
A olEl 2 & EtOAc(0% WA 50% LHTIAE) R &e|dhe Fell4l A=vtETdg = GAste],  (25)-N-[(2R)-
(A SAD-2-3 EFAZ2d |- 2-22 222 3oln =g ¥ =k oY (5.65 g, 65%, 2 @A <t

(2R,6R)-6-(NASA| M D )-2-FEd R EZI-3-2: HEHS| =25 (30 nL) T (29)-N-[(2R)-3-({ = =A])-2-
SleEATEgd]-2-F 2R T2 golu= (4,12 g, 15.18 mmol)e] &, AF J)=dlo]=(1.02 g, 42.50 mmo
D& A2olA vro]l H7bsisith. dolxl E3FES 2h §F AZolA wnksigivh. Rkgo] 4AENS W, =
(30 mL)S =gA H7tste] A3 A7) EFES o€ olAlElo]lE (100 mL x 3)E FEFIAL, F7FES
Zgetar, BepQlo® AFHEIaL, NaSO,= dxsick. &uls FdstllA AAs L, HAbE Al dHZ F
EtOAc (0%  Wix 1000  ZHHAE)em gk FUd ARREIYER AASe,
(2R, 6R)-6-[(ANAZAHE|-2-WEZ2ZH-3-2S & = 9 (2.68 g, 75%) o2 LA},

(2R,6R)-2-(NA LA M )-6-HERE2ZJ: HEH|=ZF (50 nL) F (2R,6R)-6-[(MNAZA) WL |-2-HE R
2EY-3-2 (5.40 g, 22.93 mmol)Y] LMo, LiAlH, (2.00 g, 52.56 mmol)S A2ox ire] A7lelgir, o

o 2 & Wste] SARAT. Lol
A EFES Y obAHeE(00L x 30 -%%w, FPES 2ok, neRlo R A, NaSO.R
E Y)Y REEAe We med 09

((2R,6R)-6-HE B2 ZA-2-A)merS: 78 CollA, UZ22Me (20 nL) 3 (2R,6R)-2-[ (A A]) W ]-6-7]
gREZd (1.00 g, & AAE)Y g, vFEZ=ZWE =BBr; (5 nl, 3 M, 15.00 mmol)¢] €9< 10min &

h 5ok -78 “Coll Al mutalgit. whgo] 9HAEAS W, NaOH &9 (1M,

= vUEz2v" (60 L x 3)o= FE8ha, %7]*&%%
. BE Atk AlAske],  [(2R,6R)-6-HH =& -

& A7, Qold g olF
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((2R,6R)-6-HE-4-(F B =[2,3-b] FEA-8-L) REEZA-2-A )&=

((2R,6R)-6-W€l-4-(3] 2] %= [2,3-b] AE}X 8- B2 EH-2-A) W2 W NS AFESte], ((2R,6R)-6-TE R
2Z2d-2-A)vete 2 g-F2 29 x[2,3-blyetR e 2R Y Az, = AA

: e OﬂEﬂe % EtOAc
(0% WA 50% 1T AE)o = 3310}04 4 ZZeEaHIR2 AGAste], [(2R,6R)-6-WH-4-[F2]E[2,3-
bl -8-Ld | REZH-2-L |HEES =T ed=z AJT} (2.00 g, 28% 3 &4 &)
T
((2R,6R)-6-H€-4-(¥ T =[2,3-b]H A -8-4)REZA-2-H )& 4-d&Hl “%E‘—ﬂ"Ei 5 °Coll A, NN-t]v
d¥Eolm= (30 mL) % [(2R,6R)-6-"E-4-[3] & =[2,3-b] e} -8-L |22 ZN-2-A | e+2 (638 mg, 2.45
mmol)2] &, AF J=2}0]=(203 mg, 8.45 mmol)S UrlT—Oi A71ekdeh. doj7 EFES 10 min 5 5 C
oA wwkstar, o] fEFEEde (3 ml) T 4-WEwlAl-1-sxd SEdol= (926 mg, 4.86 mmol)o] &H&
Smin &t A7IETE. Wb ERES o] F ARA 8 h T wHEEITE. wESo] SAHNUS w, & (50 mL)
o] H7IR FASNNY. EFES oY ofMHIOIE(100mL x 3)o.2 FE3IAL, F7INES ¥, HEglow

AL, NaSO.= Azxsgltt. SvlE #AstallA A7Aste], [(2R,6R)-6-mE-4-[]2]:=[2,3-b] 5] 2}x1-8-< ]

REEd-2-AdvE 4-vgulA-1-EX Yol ES = uA2 At (600 mg, = BE=).

(2R,69)-2-HE-6-((4-HE 9 A7 -1-4) e )4-(F 2 =[2,3-b] P FHA-8-L)EEEH: NN-HEEF oM =
(5 mL) T [(2R,6R)-6-WlE-4-[¥ ] =[2,3-b] ¥ -g-d |2 ZH-2-A e 4-vdllA-1-EXYo]|E (60
mg, % AAE)Y g 1-wEgdHAgR (21 mg, 0.21 mmol) =L TEA (42 mg, 0.41 mmol)S A Lo H7tsh
Art. Pojx fAMS 10 h Bk 130 ColA wukslh. Aetx Wzbet & ouke EFPES B (10nL)E A
3k, DCM(30mL x 3) o2 FE31Au. §745S zdsa, BEgolor AA3tn, 2 NaSO,2 AZI}ar. &
WS 7Hetstel A A ASEE, FAFS thS 27stoll A pre-HPLCE BA|stth: A3, SunFire Prep C18 OBD A ¥,
19 x 150mm 5um 10nm; °©]%57%, & % MeOH (with 10 mmol/L NHMHCO3), 25% WA] 75% ZZt]AE, 10 min; A=
71, UV 254nm. (2R,6S)-2-wW€-6-[(4-vE | FH-1-¢)wE |-4-[F | E[2,3-b]HHH-8-L | REEZHS =2
A a2 A9t (30 mg, 36% , 29HA =),

o

3E 47: HPLC: 94.7% <%=, RT = 1.41 min. MS: m/z = 343.3 [+ I NR (300 MHz, CDsOD, ppm) &

8.92 (d, J=1.7Hz, 1), 8.78 (d, J = 1.7 Hz, 1H), 8.67 (d, J = 5.6 Hz, 1H), 7.04 (d, J = 5.6 Hz,
1), 4.65-4.53 (m, 1H), 4.47-4.37 (m, 1H), 4.10-3.85 (m, 2H), 2.85-2.39 (m, 11H), 2.35-2.25 (m, 4H),
1.23 (d, J=6.2 Hz, 3H).

AA o 19: 3}E 48 ((2R,69)-2-HE-6-( H R -1-d & )-4-(FF =[2,3-b]H A -8-Q) 222 )] A

BI:II:
___. N

)
L]
h J’ ht J‘
N Soc
HCA
TEA, DMF, 130%C dioxana:MeCH = 1.7, f
Ex =2 [
N’-’f"“‘%“ Mathod Q

Method U

(2R, 6S)-2-vE-6-(H # &t -1-g W g )4-(HF = [2,3-b] ¥ H-8-F) =2 (2R,6S9)-2-w & -6- (3] =l 2} -
1-dWE)-4-(3 g =[2,3-b] -8~ R2FHL, U U Qs }%okﬂ, ((2R,6R)-6-w ¥ -4-(¥] 2] ;=
[2,3-b] 9 R -8-d) REZA-2-)md 4-AEHAEZUIE D tert-58 H¥ez-1-7t2 52 g o] ER R
AzHPrt. = BAELS S 2748 oA pre-HPLCE AASth: A%, XBridge C18 OBD Prep A#, 5 um,
19 mm x 150 mm; ©]&%4, & 5 MeOH (0.02% v/v HCl ¥3}), 3% WA 8% Zt]AE, 10 min; A=7], UV 254
mm. (2R,6S)-2-WE-6-(3 H e} d-1-g | e)-4-[F 2] £ [2,3-b] P} --D | REZS e 244 uAzE drk

XE
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(15 mg, 22%, 2 WA =),

S9E 48: HPLC: 99.5% =%, RT = 0.92 min. MS: m/z = 329.3 [ I NR (300 MHz, CDsOD, ppm) &

8.92 (d, J=1.7Hz, 1H), 8.78 (d, J = 1.8 Hz, 1H), 8.67 (d, J = 5.6 Hz, 1H), 7.04 (d, J = 5.6 Hz,
1), 4.64-4.52 (m, 1H), 4.47-4.37 (m, 1H), 4.12-3.83 (m, 2H), 2.95-2.40 (m, 12H), 1.23 (d, J = 6.2 Hz,
3H).

AAle] 200 39E 49 ((2R,69)-2-HE-6-(F A2 -1-Ld ) -4-(HAEd-5-9)2=2ZH) 9 FA

[#|
O O AR
\[ J"\‘:‘H N N TaCi
DIEA, DMF, 130°C Eﬁ MWaH, DMF (\/@
Method M I H"' Method T
Hoo H
) @
LH u
]
e Y Y
HM  M=Boc .,m
S M HCI M

TEA DMF, 130°C = dickane:MeOH = 1:1,
| |
Method U | Nf Method Q Mf

(2R,69)-2-Hld-6-(FHFF-1-dHWe)-4-(HAEA-5-L)E=ZP:  (2R,69)-2-wE-6-(T] | e}x-1-

(FAesd-5-9)EEEHL2, YH M, T, U, 2 Q& 2839, ((2R,6R)-6-HEREZEZU-2-A)Hets, 5-F 227

B, 4-dgid-1-£¥d F2gol=, 9 tert-5d FueH-1-sl2 Aol Ec 2 e AT, A7 =
275

ANES TS 271354 pre-HPLCE AASFTH ZA#, XBridge C18 OBD Prep @&, 5 um, 19 mm x 150 mm;
o= B Z MeOH (10 mmol/L NILHCO;S 3F), 30% WX 80% TN E, 10 min; AZ7], UV 254 nm. 4-
[(2R,6S)-2-HE-6-(FH 2 -1-de ) RaZd-4-d|F =S XA mA2 ATt (35 mg, 15%, 4 A
5oh)

33E 49: HPLC: 95.1% =%, RT = 0.53 min. MS: m/z = 327.2 [M+H]+. I NR (300 MHz, CDsOD, ppm) &

8.61 (d, J =5.1Hz, 1H), 8.13-8.03 (m, 1H), 7.98-7.88 (m, 1H), 7.74-7.64 (m, 1H), 7.58-7.48 (m, 1H),
6.99 (d, J =5.2 Hz, 1H), 4.20-3.94 (m, 2H), 3.72-3.32 (m, 2H), 2.92-2.82 (m, 4H), 2.75-2.38 (m, 8H),
1.22 (d, J = 6.2 Hz, 3H).

Aol 21t 33E 50 (8-((2R,69)-2-mE-6-((4-HEIH A -1-A) ML) REZ Y =) AFAA-5-FE U EZ ) <]
&4
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Br
N
E k=
o NZ \[Dj,\DH
\[ j/\DH CN = _r_gm_-
N DIEA. DMF, 130°C M MaH. DMF, it
i J
Method M N Method T
CHN
0 N
oW L)
\[ j/\ HN - M= M I\..-'”n..
N L N
_—
M TEA, DMF, 130° e
| o j EA, DMF, 130°C [ ) et
= N
N Method U ki
[}

8-((2R,6S)-2-vld-6-((4-HE o HFRA-1-d)We) R2Z g ) AKAA-5-7lHUEL =2 F2Fo]=: 8-
((2R,69)-2-mE-6-((4-wE g -1-) v ) L2 ZE 0) A 5AU-5-7IRUEY 3|=2F2go| =y, WY
M, T, ¥ Ug AE3te], ((2R,6R)-6-WEREZH-2-A) WS, -HERIASAU-5-JIEUED | 4-WEdilAl-1-
sxd F2gos g 1-veEda g o2 R E AxHAY., = ALES v 2kl A pre-HPLCE A A8
t}: A= XBridge C18 OBD Prep Z®, 5 um, 19 mm x 150 mm; ©]54F, & 5 MeOH (0.02% v/v HCl), 15% WA
40% ZHTAE | 10 min; #HE7], UV 254 nm. 8-((2R,69)-2-HlE-6-((4-mEy e} -1-d)We) m=2Z L) F)
HAA-5-7IRUEY =2 F2do|=E 4 14 (50 mg, 20% 3 @A o= AT},

+

SFE 50: HPLC: 98.5% <%, RT = 1.48 min. MS: m/z = 367.2 [M+H]'. 'H NMR (300 MHz, CDsOD, ppm) &

8.92 (d, J=1.8 Hz, 1H), 8.85 (d, J = 1.8 Hz, 1H), 8.08 (d, J = 8.3 Hz, 1H), 7.20 (d, J = 8.4 Hz,
1H), 4.57-4.39 (m, 1H), 4.30-4.20 (m, 1H), 4.18-3.40 (m, 12H), 3.02 (s, 3H), 2.90-2.74 (m, 2H), 1.30
(d, J=6.1Hz, 3H).

AAd 22: F3HE 51 ((2R,69)-2-712-6-((4-H B H A -1-L) v E)-4-(AEd-5-2)2=2EH) 9 }A

\EDT\UTS N
" HN N = | (L 4 r,m

N.—“'
N I W

| == TEA, DMF, 130°C
LN-’ Method U

(2R, 68)-2-vd-6-((4- e HFH-1-Y) W E)-4-(AED-5-L)ZEEZH: (2R,65)-2-HE-6-((4-w| &3] o 2}H
-1-HHE)-4-(FH=d-5-Y)EEEHS, WY UE AFEste], ((R,6R)-6-HE-4-(HA=d-5-d)L2EH-2-9)
Wy 4-HgudszyeolE 2 -Waysgr oz AxHJY. £ AAEL & x4 NA pre-HPLCE
AA st A”, XBridge C18 OBD Prep Z¥, 5 um, 19 mm x 150 mm; ©]%57%, & & MeOH (10 mmol/L
NHHCO:223F), 20% WA 40% ZHAE, 8 min; FE7], UV 254 nm. 4-[(2R,6S)-2-wWE-6-[ (4-w o] = 2} -1-
MR E2ZA4-A A =TS v 24 uA2 AJt (45 mg, 55%).

3gE 51: HPLC: 99.9% <%, RT = 1.10 min. MS: m/z = 341.3 [ I NR (300 MHz, CDsOD, ppm) &

8.61 (d, J=5.1Hz, 1H), 8.13-8.03 (m, 1H), 8.01-7.88 (m, 1H), 7.77-7.61 (m, 1H), 7.59-7.47 (m, 1H),
6.99 (d, J=5.1Hz, 1H), 4.19-3.94 (m, 2H), 3.62-3.42 (m, 2H), 2.84 (s, 2H), 2.70-2.36 (m, 10H), 2.26
(s, 81), 1.22 (d, J =6.2 Hz, 3H).

U SE S0l fARE W eR AlxH o

3= 52 ((2R,6S)-2-Md-6-((4-Z 29 ZFA-1-¢)W e )-4-(FF =[2,3-b]H A -8-A) 2 =2ZF):
((2R,6R)-6-WE-4-(T] 2] =[2,3-b] ¥ 2} -8-A) RE2ZH-2-2)HE 4-WeuAEFdolE % -T2y 23
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S 2RE. HPLC: 96.3% =%, RT = 0.99 min. MS: m/z = 371.30 [M+H]+. I NR (300 MHz, CDsOD, ppm) §&

8.92 (d, J=1.7Hz, 1), 8.77 (d, J = 1.7 Hz, 1H), 8.67 (d, J = 5.6 Hz, 1H), 7.03 (d, J = 5.6 Hz,
1), 4.64-4.52 (m, 1H), 4.47-4.35 (m, 1H), 4.11-3.83 (m, 2H), 2.88 -2.25 (m, 14H), 1.62-1.43 (m, 2H),
1.23 (d, J=6.2 Hz, 38) , 0.90 (t, J=7.4 Hz, 3H).

33E 53 ((2S,6R)-2-(((8)-3,4-vvd g -1-4 ) g )-6-dE-4-(F g =[2,3-b] J I -8-L)ZE2EH):
((2R,6R)-6-wE-4~-(T] 2] =[2,3-b]F X -8-A) ZE2ZH-2-d)WE 4-m2ulldlEFo]E F (S)-1,2-tH € 3]
sebd slmaIRelo]mo@HE | HPLC: 97.8% 2%, RT = 0.86 min. MS: m/z = 357.3 [M+H]". H NMR (300
Hz, CDsOD, ppm) & 8.92 (d, J = 1.7 Hz, 1H), 8.78 (d, J = 1.8 Hz, 1H), 8.67 (d, J = 5.5 Hz, 1), 7.04

(d, J=5.6 Hz, 1), 4.68-4.52 (m, 1H), 4.49-4.37 (m, 1H), 4.11-3.85 (m, 2H), 2.98 (d, J = 15.9 Hz,
1H), 2.89-2.70 (m, 4H), 2.59 - 2.20 (m, 8H), 2.06-1.92 (m, 1H), 1.23 (d, J = 6.3 Hz, 3H), 1.06 (d, J =
6.3 Hz, 3H).

SgE 54 ((2R,6S)-2-"E-4-(F A =[2,3-b] ¥ 2}2-8-9)-6-((3,3,4-EWa ] fz}x-1-¢)vd) R =Z):

((2R,6R)-6-md~4-(] 2] ;= [2,3-b] ¥ e}zl -8-d ) L2 Z7-2-el) e 4wl Zdo|E 3 1,2, 2-Evdy]
Atz o2 E . HPLC: 98.2% <=, RT = 1.63 min. MS: m/z = 371.3 W], 'H NMR (300 MHz, CDOD, ppm) &

8.92 (d, J=1.7Hz, 1), 8.77 (d, J = 1.8 Hz, 1H), 8.67 (d, J = 5.6 Hz, 1H), 7.02 (d, J = 5.6 Hz,
1), 4.81-4.67 (m, 1H), 4.41-4.29 (m, 1H), 4.05-3.82 (m, 2H), 2.89-2.15(m, 13H), 1.22 (d, J = 6.3 Hz,
3H), 1.08 (s, 6H).

3= 55
(N, N-H & -1-(((28,6R)-6-H 2 -4-(F g = [2,3-b]H & A-8-4) 22 EP-2-4) vl ) H F gl d-4-o} 71 ):

((2R,6R)-6-v€-4-(¥ 2] =[2,3-b]¥ g -8-L) B2 ZH-2-d)H g 4-vedilldEEdolE 2 N N-tv ey Hz
tl-4-o}ul 0 ZHE] HPLC: 93.3% %%, RT = 0.83 min. MS: m/z = 371.3 [M4H]". 'H NMR (300 MHz, CDOD, ppm)

§ 8.92 (d, J=1.7Hz, 1), 8.78 (d, J= 1.8 Hz, 1), 8.67 (d, J = 5.6 Hz, 1H), 7.03 (d, J = 5.6 Hz,
1H), 4.64-4.52 (m, 1H), 4.48-4.36 (m, 1H), 4.09-3.83 (m, 2H), 3.24-3.08 (m, 1H), 3.02 (d, J = 11.2 Hz,
1H), 2.85-2.73 (m, 2H), 2.60-2.39 (m, 2H), 2.35-1.99 (m, 9H), 1.92-1.78 (m, 2H), 1.63-1.49 (m, 2H),
1.23 (d, J=6.2 Hz, 3H).

3= 56
((2R,6S)-2-"d-4-(F 2 =[2,3-b] 7 A -8-9)-6-((4-(F S D-1-A) A= g d- - ) R = &)
((2R,6R)-6-HE-4-(FH=[2,3-b]F X -8-A) R E2ZH-2-d)vwEd 4-vwdulAEEZolE 2 4-(IEd-1-
o) o @ Tl o2 e HPLC: 98.8% %%, RT = 0.90 min. MS: m/z = 397.3 [M+H]'. 'H NMR (300 MHz, CD:OD,

ppm) & 8.92 (d, J=1.7 Hz, 1H), 8.78 (d, J = 1.8 Hz, 1H), 8.67 (d, J = 5.6 Hz, 1H), 7.03 (d, J = 5.6
Hz, 1H), 4.66-4.54 (m, 1H), 4.47-4.35 (m, 1H), 4.09-3.83 (m, 2H), 3.19-3.06 (m, 1H), 3.04-2.91 (m,
1), 2.87-2.71 (m, 2H), 2.70-2.39 (m, 6H), 2.22-1.86 (m, 5H), 1.88-1.72 (m, 4H), 1.68-1.47 (m, 2H),
1.23 (d, J=6.2 Hz, 3H).

HFE 57 (8-((2R,65)-2-ME-6-((4-(FHED-1-2)F ¥ d-1-d) ) REZ 2 =) A D57l HEH):
((2R,6R)-4-(8-Al o} ] 54 -5-2)-6-ME R 2 Z A -2-2)vE 4-wdulzlEEvo|E 3 4-(F 52 d-1-4)]
Hle) o e . HPLC: 97.4% w5, RT = 2.24 min. MS: m/z = 421.2 [M+H]". 'H NMR (300 MHz, CD,OD, ppm) &

8.98 (d, J=1.8 Hz, 1H), 8.84 (s, 1H), 8.03 (d, J = 8.3 Hz, 1), 7.06 (d, J = 8.3 Hz, 1), 4.24 (d, J
12.2 Hz, 1H), 4.13-3.97 (m, 3H), 3.08 (s, 1H), 2.91 (s, 1H), 2.80-2.40 (m, 6H), 2.20~-1.40 (m, 13H),
1.27 (d, J=6.2 Hz, 3H).

33 E 58 ((2S,6R)-2-(1,4'-H| ¥ o d-1"-<vd)-6-vlEd-4-(FF =[2,3-b] A 8- )R=ZH):
((2R,6R) -6~ & ~4-(H 2] =[2,3-b] & -8-L) EE2ZH-2-¢) v E 4-vEllAE Y o|E & 1 4'-v|H7gdo
ZEE . HPLC: 94.8% 2%, RT = 1.11 min. MS: m/z = 411.3 M1, 'H NMR (300 Mz, CDOD. ppm) & 8.92

(d, J=1.8 Hz, 1H), 8.78 (d, J = 1.8 Hz, 1H), 8.67 (d, J = 5.5 Hz, 1H), 7.03 (d, J = 5.6 Hz, 1H),
4.64-4.50 (m, 1H), 4.49-4.35 (m, 1H), 4.09-3.85 (m, 2H), 3.25-2.97 (m, 2H), 2.86-2.72 (m, 2H), 2.65-
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2.29 (m, 6H), 2.15-1.80 (m, 4H), 1.69-1.41 (m, 9H), 1.23 (d, J = 6.2 Hz, 3H).

3gE 59 (8-((25,6R)-2-(1,4'-¥HHFD-1"-¢dHg)-6-WEgR2Z ) A=AA-5-FlRYE-): ((2R,6R)-
4-(8-AlobF watgl-5-A)-6-HE 2 £ d-2-d)dd  4-dEdlAEEolE W 14'-vIHgdoz e,

HPLC: 98.8% =%, RT = 0.72 min. MS: m/z = 435.2 [M+H]+. I NIR (300 MHz, CDsOD, ppm) & 8.92 (d, J =

1.7 Hz, 1H), 8.85 (d, J = 1.8 Hz, 1H), 8.09 (d, J = 8.4 Hz, 1H), 7.18 (d, J = 8.4 Hz, 1H), 4.28-3.90
(m, 4H), 3.25-3.15 (m, 1H), 3.10-3.00 (m, 1H), 2.80-2.35 (m, 9H), 2.20-1.80 (m, 4H), 1.70-1.40 (m,
8H), 1.22 (d, J=6.2 Hz, 3H).

AFE 60 ((2R,65)-2-vWE-6-((4-EE2EI = d-1-d)HE)-4-(FY=[2,3-b]HZFA-8-U) T =2 EH):
((2R,6R)-6-WE-4-(d) 2 2 [2,3-b] & -8-L) R 2ZH-2-A)He 4-wddldLE Ty olE H  4-(I g d-4-

o) EPo@HE | HPLC: 96.3% 2%, RT = 1.85 min. MS: m/z = 413.3 [M+H]'. 'H NMR (300 MHz, CD:OD,

ppm) & 8.92 (d, J=1.7 Hz, 1H), 8.78 (d, J = 1.7 Hz, 1H), 8.67 (d, J = 5.6 Hz, 1H), 7.03 (d, J = 5.6
Hz, 1H), 4.65-4.43 (m, 1H), 4.47-4.35 (m, 1H), 4.10-3.83 (m, 2H), 3.72-3.63 (m, 4H), 3.24-3.10 (m,
1H), 3.09-2.98 (m, 1H), 2.88-2.70 (m, 2H), 2.61-2.41 (m, 6H), 2.27-2.01 (m, 3H), 1.96-1.82 (m, 2H),
1.62-1.44 (m, 2H), 1.23 (d, J = 6.2 Hz, 3H).

SIFE 467 (8-[(2R,69)-2-HE-6-{[4-(REZI-4-U)F A D-1-d WL} REZI4-L 1A A5t RYE
E : [(2R,6R)-4-(8-Alol=F| =543 -5-U)-6-HEe R 2 EU-2-d | g 4-veildl-1-EXvo|E & 4-(I g d-
4~y RmEEP o 2 RE . HPLC: 99.8% 4%, RT = 1.46 min. MS: m/z = 437.3 [M#H]". 'H NMR (400 MHz, CD30D,
ppm) & 8.97 (d, J=1.8 Hz, 1H), 8.90 (d, J = 1.8 Hz, 1H), 8.14 (d, J = 8.3 Hz, 1H), 7.23 (d, J = 8.4
Hz, 1H), 4.28 (dt, J = 12.2, 2.3 Hz, 1H), 4.19-4.08 (m, 2H), 4.01 (ddd, J = 10.3, 6.4, 2.5 Hz, 1H),
3.76-3.69 (m, 4H), 3.22 (d, J = 12.0 Hz, 1H), 3.07 (d, J = 11.6 Hz, 1), 2.75 (ddd, J = 12.5, 10.3,
2.7 Hz, 2H), 2.64-2.45 (m, 6H), 2.28-2.07 (m, 3H), 1.93 (d, J = 9.9 Hz, 2[), 1.66-1.54 (m, 2H), 1.27
(d, J=6.2 Hz, 3H).

AAle 23: BFE 61 (N-(1-(((25,6R)-6-HE-4-(HF = [2,3-b] ¥ FA-8-F) EEZA-2-L)HE ) I H 2 d-
4~A)olAFE ol )] A

2~ 3T
=2

HI.L

\EDT'\D.—r
5 Hc-ji\r |’\:;| : f\ ij\ A\]/

THATU DIEA, ] Hiaana MaOH. .
L'(w;l OMF. 1 HH. O - HN TEA, DMF, 13070 C \éj
2
Mathad J I Matnod 0 Metnad U

N-(1-(((2S,6R)-6-HE-4-(F B =[2,3-b]F FA-8-L) R 2 EA-2-4) v &) H A 2| d-4-Y) o] KK E Bolm| = N-
(1-(((2S,6R)-6-HE-4-(F] 2] = [2,3-b] 9] &3 -8-d) B2 ZU-2-) v ) g gl -4~ ) o] 2 F-E] Eolr| == WY
J, Q, R Ug AFEslY, tert-5 € 4-olnddgd-1-7l2 5 A E | o]ARE 24, B ((2R,6R)-6-WE-
4-(FFE[2,3-b]Fz-8-g) REEA-2-U)E EYEFoZreErvo]ECRRE AxHJY. = YE
S S ZA3F o)A pre-HPLCE AASHAT: A, XBridge C18 OBD Prep Z#H, 5 um, 19 mm x 150 mm;
ol 54, & ZF MeOH (10 mmol/L NHHCOs ¥31), 30% WA 80% ZLeftiAAE | 8 min; AE7], UV 254 nm. (2R,6S)-
2-Me-6-[[4-(ER2EZA-4-)FAAD-1-L ML |-4- [ =[2,3-b]H2}-8-4 | REEHES w3 aA=2
Aok (15 mg, 1.4%).

d-
2-

g3E 61: HPLC: 96.6% =X, RT = 1.21 min. MS: m/z = 413.3 I+ HONR (300 MHz, CDsOD, ppm) &

8.92 (d, J=1.7 Hz, 1H), 8.78 (d, J = 1.8 Hz, 1H), 8.67 (d, J = 5.6 Hz, 1H), 7.04 (d, J = 5.6 Hz,
1H), 4.66-4.54 (m, 1H), 4.47-4.35 (m, 1H), 4.10-3.85 (m, 2H), 3.71-3.54 (m, 1H), 3.08 (d, J = 12.0 Hz,
1), 2.96 (d, J=11.9 Hz, 1H), 2.87-2.61 (m, 2H), 2.64-2.12 (m, 5H), 1.83 (d, J = 12.4 Hz, 2H), 1.65-
1.45 (m, 2H), 1.24 (d, J =6.2 Hz, 3H), 1.07 (d, J = 6.9 Hz, 6H).
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AN 240 BFE 62 (-lD-1-(((28,60)-6-AD4-(| 2 = [2,3-b] 9 2}21-8-) B2 FD-2-9) D) S &
—4-AA2 B )] 4

ﬁc-c oo Bi:::c
| l"!l Y|
LIOH, Hs0 HaN U HEI
THF, MaOH, ri HATU, DIEA, digxaneMelH = 11 1t
o DMF . 1t G)\Nﬂ
0% “oH N
| Method J Method Q

\[Gj"cm
N
LG OO
NN M e
9 TEA. DMF, 130°C E’ij ¥
o H’“‘“ SN N

Method U M

1-(tert-F-EA I ) A H B d-4-FL2EAA: Webe (24 nl) 2 BHEGS =2 FS (24 L) F 1-tert-549 4-
we I d-1,4-t7F2EAHo)E (1.19 g, 4.87 mmol)e] Mo, & (8 mL) = LiOH (599 mg, 24.99 mmo
e gas A HeHek., dojd EFES 15 h FoF Ao wHkslgth. whgo] SAEAS o,

S EES pH S AIFA £ (1 WMoz 28 ZAHFAL. Ao EFES ofg olAlH o] E(200nL x 3)Z
FE3L, FUIGES s, BElez MFHsta, 9 Na,SO,E Axsirt. §ulE skl AlASHA,
-[(tert-2EA) 7R Y g w2 d-4-7 22200 WA 742 Aok (1.10 g, 84%). MS: m/z = 128.0 [M-H] .

- " -1-(((2S,6R)-6-ME-4-(F F = [2,3-b] F R -8-A) R 2 FA-2-U) v &) 9 sl Z D-4-Ft 2 FA ] =2 N-of &
-1-(((2S,6R)-6-HEd-4-(F Z = [2,3-b] F X -8-d) L2 & -2-d)H ) A A g d-4-7t2EA | =8, ¥y ]
Q, ¥ US AF&3td, 1-(tert-H-5A17l2d) I g d-4-7t2 544 ojgkolyl 2 ((2R, 6R)—6—Uﬂ‘§_ 4-(7] 8 =
[2,3-b]T&R-8-d) REaEH-2-d)Hd EEF LTSI Y EZRYH AxHJY. = AFES & =1
3lol| A pre-HPLCZ A3 ct: A=, XBridge C18 OBD Prep A&, 5 um, 19 mm x 150 mm; ©]%&%, & Z MeOH
(with 10 mmol/L NHHCOs), 30% WA 80% 1HyAE, 10 min; FHE7], UV 254 nm. N-o€-1-[[(2S,6R)-6-HE

-[FE=[2,3-b] A et -8-d | LEEH-2-Ad [ d |9 g D47} 2B = s w3 aAZ AUt (20 mg,
10%) .

b

3§E 62: HPLC: 90.4% <%, RT = 1.11 min. MS: m/z = 399.3 [ I NR (300 MHz, CDsOD, ppm) &

8.92 (d, J=1.7Hz, 1), 8.78 (d, J = 1.7 Hz, 1H), 8.67 (d, J = 5.6 Hz, 1H), 7.04 (d, J = 5.6 Hz,
1), 4.66-4.54 (m, 1H), 4.47-4.35 (m, 1H), 4.08-3.83 (m, 2H), 3.23-3.09 (m, 3H), 3.05-2.93 (m, 1H),
2.86-2.72 (m, 2H), 2.60-2.40 (m, 2H), 2.23-2.01 (m, 3H), 1.87-1.68 (m, 4H), 1.23 (d, J = 6.2 Hz, 3H),
1.08 (t, J=7.2 Hz, 30).

AN 25 FFE 63 ((3-oln oA EH-1-9) ((2R, 6R)-6-HE-4-(HF =[2,3-b] H &} -8-Y ) 2 Z -2~
d)wer=) el A

- 339 -



[0767]

[0768]

[0769]

[0770]

[0771]

[0772]

[0773]

ZIHSdl 10-2025-0043596

a
1 o
i COOH \[ j)\hl
oH 3! el
\[ ]/\ \[ j’ o N &\NHEQ:
B FhI{C®e) 2
N TEMPD, DCM, it H})ﬁ HATL, DIEA, DMF T l: */Lj
|
EN ez Eu'ﬂ“u’ Method J
(a]
ﬂ“f'JLN&
HCI NJ MH-
MeH, T
M“H.

H™ N

(2R,6R)-6-TE-4-(FH B £ [2,3-b]HFA-g-A) R E-2-Fl=2BAA: 10 °Cold, UIFE2ve(15 L)

[(2R,6R)-6-HE-4-[H 2] %=[2,3-b]H 2} -8-L R EZU-2-U TW EF&(90 mg, 0.35 mmol)e] {9, (opMEL:

AD(HAE)-FH3-Q 2 thdol M Eo]E (234 mg, 0.73 mmol)  TEMPO(11 mg, 0.07 mmol)E H7}sFSch. o]

2 g8 30 min B 10 CollA wwkalar, o]F Aertx 7heslar, F7b 17 h B9k AL A wwkakglch. v
=

-
ol S4AHJE W, sat. NaS0, &9 (2.5 mL) o2 AT, 7] EFEL pH g2 £F SI=FAE &9
3]
A

(1 Moz 245U}, Ao EFES Z Gl x 3)2 AFHe, 239 A4S BuOH (10 mL) oz 38|43k
grt. A7) F8M] pHE H,S0,(5 Mo Z 52 z4dla, dojd £9S BuOH(10 mL x 3) o= FZ3F9ct. §7)
AES xFsta, #AdsilA H58t], (2R,6R)-6-mE-4-[F 2 =[2,3-b] 8- | B2 EH-2-7I2E S
A Tz AUt (76 mg, = ANE). MS: m/z = 275.0 [M-H] . = AHES =7} AA%e] e v
AFE-3F Tk

(3-o}u] oA E| Y -1-Y ) ((2R, 6R)-6-¥E-4-(H B = [2,3-b] F &} A -8-L) B2 Z A -2-Y ) v ghi=: (3-0}1] 1o} A E]
d-1-4) ((2R,6R)-6-ME-4-(F] 2 = [2,3-b] H e} -8-L) REZH-2-)WEh=2, U J Z QS A&,
(2R,6R)-6-mD-4-(F F = [2,3-b] F &Z-8-F) 2 EI-2-7F 2 XA B tert-FE oMAEH-3-U 72 ujH| o] E

sleRgRgolm2 R Y AxHUTt. £ BYES the 2dstelA pre-HPLCE AASHTE: A7, XBridge C18
OBD Prep A#H, 5 um, 19 mm x 150 mm; ©]&7, & S MeOH (10 mmol/L NILHCO3), 30% WA 70% ZLCAE,

10 min; AZ7], UV 254 nm. 1-[[(2R,6R)-6-WE-4-[H 2] %[2,3-b]H &R -8-A | REZH-2-A |7}Rd oA E W
-3-olHl S wre @A wAE At (15 mg, 6%).
SHE 63: HPLC: 98.5% 2%, RT = 0.86 min. MS: m/z = 329.1 [M+H]'. 'H NMR (400 MHz, CDOD, ppm) &

8.98 (d, J = 1.7 Hz, 1H), 8.86 (dd, J = 3.3, 1.8 Hz, 1H), 8.74 (d, J = 5.5 Hz, 1H), 7.11 (d, J = 5.6
Hz, 1H), 4.88-4.78 (m, 1H), 4.76-4.64 (m, 1H), 4.59-4.07 (m, 4H), 4.06-3.62 (m, 3H), 3.17-3.05 (m,
1H), 2.97-2.81 (m, 1H), 1.32 (d, J = 6.0 Hz, 3H).

R O EX R

3FE 64 ((2R,6R)-6-HE-N-((R)-H A& H-3-¥)-4-(FF E[2,3-b]H FA-8-Q) R EZY-2-Fl2 EAHE):
(2R,6R)-6-"E-4-(F & =[2,3-b]H &R -8-d) L2 ZFH-2-7l 254 2 (R)-tert-F¥ 3-olv| =3 H 2 d-1-7}
2R Ao ERRE | HPLC: 93.0% =%, RT = 0.96 min. MS: m/z = 357.2 [M4H]. 'H NMR (300 MHz, CDOD,

ppm) & 8.94 (d, J=1.7 Hz, 1H), 8.83 (d, J=1.7 Hz, 1H), 8.71 (d, J = 5.6 Hz, 1H), 7.09 (d, J = 5.5
Hz, 1H), 4.91-4.83 (m, 1H), 4.49-4.29 (m, 2H), 4.07-3.95 (m, 2H), 3.11 (d, J = 11.5 Hz, 1H), 3.06-2.79
(m, 3H), 2.70-2.52 (m, 2H), 1.9-1.72 (m, 2H), 1.65-1.53 (m, 2H), 1.33 (d, J = 6.2 Hz, 3H).

F3E 65 ((2R,6R)-6-ME-N-(1-WEd s 2 9-4-2)-4-(FFE[2,3-b] H&}A-8-Y) R EZP-2-F} 2 EA M| =)
(2R,6R)-6-HE-4-(F P = [2,3-b]F TR -8-Y) B2 ZH-2-Ft2 244 2 |-t D3 o g g -4-0} 7 0 2 RE], HPLC:

95.8% =%, RT = 1.00 min. MS: m/z = 371.1 [M+H]+. I NMR (300 MHz, CDsOD, ppm) & 8.94 (d, J = 1.7 Hz,

1), 8.82 (d, J = 1.7 Hz, 1H), 8.71 (d, J = 5.6 Hz, 1H), 7.09 (d, J = 5.6 Hz, 1H), 4.49-4.27 (m, 2H),
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4.06-3.94 (m, 1H), 3.87-3.68 (m, 2H), 3.05-2.83 (m, 4H), 2.32-2.10 (m, 5H), 1.91-1.77 (m, 2H), 1.72-
1.56 (s, 2H), 1.33 (d, J = 6.2 Hz, 3H).

BHHE 468  ((2R,6R)-4-(8-Aloh=HAH4A-5-U)-6-m D -N-(1-H @3 A 2 D-4-Y) B2 EA-2-7t 2 HAlv| =)
(2R,6R)-4-(8-Alop=F| 571 -5-A)-6-M P R 2 F-2-7k2 5450 3 I-vE o dgd-4-olvl o278 . HPLC:
98.0% %, RT = 1.19 min. NS: m/z = 395.2 [#H]. 'H MR (400 MHz, CD:OD, ppm) § 8.96 (dd, J =

17.8,1.7 Hz, 2H), 8.16 (d, J = 8.3 Hz, 1), 7.27 (d, J = 8.4 Hz, 1H), 4.96-4.87 (m, 1H), 4.54 (dt, J
= 12.4,2.4 Hz, 1H), 4.42 (dd, J = 10.7, 2.8 Hz, 1H), 4.21-4.04 (m, 2H), 3.79 (td, J = 11.0, 5.6 Hz,
1H), 2.98-2.78 (m, 4H), 2.32 (s, 3H), 2.19 (t, J = 12.0 Hz, 2H), 1.95-1.83 (m, 2H), 1.74-1.58 (m, 2H),
1.40-1.25 (m, 3H)

AAle] 26: 3E 66 ((3R,59)-5-"E-1-[8-(EFEF L2 ) AEd-5-4 ]9 d-3-o1T) 9 FA

NH Boc
NH
P g -
| .
= H [ HEI, diaxane
N Pd.(dba);CHCl, Dave-phes, 2 MeOH, 1, 1h @
o
= N
N
Fs

¥

KoPCr, DMF, 130°C. 3h
CF, aP0y b |

Method R CFs Mathod Q

tert-%& N-[(3R,55)-5-HE-1-[8-(ETFEFLZHE)FA=d-5-d 192 d-3-Ld 172 nlH| 0] E: 20l A], DWF
(10 L) = 5-BEER-8-(EZF2veE)A =Y (950 mg, 3.44 mmol)] ‘Mo, tert-F& N-[(3R,55)-5-1]
gy d g d-3-d]7t2xdo]E (718 mg, 3.35 mol), KiPO, (2.19 g, 10.29 mmol), Pd,(dba);CHCl; (356 mg,

0.34 mmol) = DavePhos (270 mg, 0.69 mmol)< H7}stAt). dojx E32S 130 (7HA 7FEsta, 2-&oA3
h &oF wNkelit. A2712] Wyzhslk & A7) vhg E3ES E(10mh) 2 3483t dojxl E3ES o
AH O] E(20nL x 3)&E FE8ATt. F7IMES Fgeta, Befelo g AHE A, Na,SO,E AX3sA

statell 4 A A AL, IALS Sk F EtOAc (0% WA 14% Z2itjdE)e s gosts Zd4] AzvEdgyz
AAEE, tert-F2 N-[(3R,59)-5-HE-1-[8-(EYZFozHE ) FAEH-5-Y |0 d g d-3-< | 7l 2n}H 0| EES =
A wA = At (1.10 g, 77%). NS: m/z = 410.2 [M+H]".
(3R,59)-1-[8-(EZEF=2WE)AEH-5-L]-5-vEF H g d-3-o}ql: A2o]A, et (10 nl) F tert-FE
N-[(3R,58)-5-HE-1-[8-(EZEZF e 2de)F=d-5-d |9 A 2| d-3-Ld |7} 28} o] E (787 mg, 1.92 mmol)<
LA, 1,404 F A8 FA2G L, 4 )Y §98 HUsgt. dojd £A9S A4 1h 5t wHkskad
o ¥hgo] gmE 5, dbE EES fYstelA wFsta. AME v Z23A8tel A pre-HPLCE A ST
7% XBridge BEH130 Prep C18 OBD ZA#, 150 mm, 5 um, 13 nm; ©]54, & = oA EUEZ(0.05% NH,0H 3E
3F), 30% WA 60% ZIWYAE, 10 min; A=7], UV 254 nm. (3R,55)-5-w€-1-[8-(EgZFo=2vE)FA=d-
5-d ]9 gld-3-oluS 9 = A2 A (500 mg, 83%).

3gE 66: HPLC: 99.7% <%, RT = 3.18 min. MS: m/z = 310.0 [M+H]+. I NR (400 MHz, CDsOD, ppm) &

8.94 (dd, J = 4.4, 1.6 Hz, 1H), 8.67-8.57 (m, 1H), 8.05 (d, J = 8.0 Hz, 1H), 7.62 (dd, J = 8.6, 4.2
Hz, 1H), 7.24 (d, J = 8.1 Hz, 1H), 3.59-3.50 (m, 1H), 3.42-3.33 (m, 1H), 3.27-3.17 (m, 1H), 2.52-2.36
(m, 2H), 2.21-2.07 (m, 2H), 1.08-0.93 (m, 4H).

Al 270 FFE 67 ((3R,55)-N-(2-HFA| A &)-1-(8-H| FA| F] 547 -5- )-5-v| ¥ # 2] d-3-0}71 ) o] A

NHH:
MO, HH; N i \]::]’
OC0 e O o2 (0 ey
WHz MeOH, d, 2h MH: RaHE0, HA, M7 Tal MeCH, e Pdydba)s GHO, KaPO,,

e Cilda 16min Ol S0, 16h '\'l'lf.l'E DidePhas DME | 1050 Zh
Mathod R
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\_:-\j‘NHH{:c. \E‘:.”"'- *-\IME T

Ll il T:J O Tl
M — B :
i 5y iy, o, 21y "’Are‘“' 3 K05, Meh rfr"t:v)%-
e b WG, 16h
H meathod o W HﬁL“f;—'
Ola Uil Oie

EAA-1,2-o}l: Ao, WELE (150 nL) F 2-WEA-6-UEZold@(4.75 g, 28.25 mmol)<]
718kl A Pd/C (10%, 500 mg)S H7}etsich. whe Zet~a s AFIAIn F4A2 ZH4 e

TIES T4 TS AREEIS H, Wyt A2oA 2h Tt FA48kES T, vhgo] SAEAS u,

(e}

ey

o, :Lo}:o

7] HbS EFES AP E g =g B3 oqygstal o NS 7St A w5ele] 3-wEAMA-1,2-to}Tl S ofF
S A 09 (3.66 g, 94%)E AATE. MS: m/z = 139.1 [M+H] .

S-E|EAASAA: Lo A H0 F 24U = (40%, 4 mL)el &AL B (100.00 mL) = 3-H=A] -
1,2-t]olrl (3.66 g, 26.53 mmol)<] &fell H7}slivk. o] % NalSO; (7.59 g, 72.94 mmol)S =2 A H7}8k3d
T dolxl §aE AeoA 15 min B wHETh Wgo] AFHAE wWl, W EE T B84 1AES
oA A] AASTE. o DOM(300mL x 3) o' FE3aL, FUINES 2Feta, HEgow Aﬂiﬂé o, 2
Na,SO, = Azxskgivk. &mE 7rdstelAl AAs L, e A4k F EtOAc (0% WA 100% LTIAE) o2 &7
sto] ZHl4 ARvEHIAR GASte], 5-HEAIFEANS o T A4 24 (3.02 g, 7102 AUt MS:
n/z = 161.0 [M+H]'.
5-HEAIF A (3.02 g, 18.86
golg o]F 16 h FF 50 CollA]
A , B EFES oY ofAlH <]
E(100nL x 3)o.2 FEFAT. UG ES 5@—51 Bgolo R Aﬂﬂ oh 2 NaS0,2 Axeeict. &uls 7t
sratell A AlAsEaL, FAE @ E)og &3t Y4 azntEadaR
AAete], 5-HRER-§-v|EA A EAUNS wdk TAZ AT (4.23 g, 94%). MS: m/z = 238.8 [M+H] .

mmol)e] &olof  ALo|x NBS (5.04 g, 28.29 mmol )° 2 7)15 }oﬂn} 0401
sl h, ALz

“rﬁ ofN

—t—‘

>
o
IS
o
=
o

)
=
)
_
(o)
=
I
£
v

tert-F2 N-[(3R,559)-1-(8-H|SA|F 54 d-5-Y)-5-v e HZd-3-L |F}28H 0] E: DWF (30 mL) % 5-H=
8- EAF 54 (1.92 g, 8.04 mmol)] &dl, tert-%& N-[(3R,55)-5-WE ¥ 2| d-3-2 |7} 2u}r o] E
(1.52 g, 7.09 mmol), KsPO, (5.13 g, 24.17 mmol), Pdy(dba)sCHCl; (760 mg, 0.73 mmol) 2 Davephos (570 mg,

1.45 mol)& A&olA H7letgith. dojd EFES olF 3 h FeF 130 ColA mwraidnh. Aestx Wzte
T, i EFES B00ml) 2 3AMEsIth. dojxl E3ES DON(I0L x 3) o' FEIUY. fU1dES =%
atal, BeElom AlFshal, Na,S0,= Axsdnt. &mle Atatel M A7k, IAbe @4 T EtOAc (0% WA

100% 1PtAE)CR gelate S ARnEaHHE BASY, tert-F8 N-[(3R,55)-1-(8-HEA] 7 54+
gy ad-3-g]7tEnHo] ES o] FE A o9 (1.11 g, 3% AATk. MS: m/z = 373.1

(3R,58)-1-(8-H| A A 5 4A-5-A)-5-md Al g d-3-o}Fl: 54k (10 mb) 5 tert-§F%° N-[(3R,55)-1-
(8-l Z A F 54 -5-9)-5-wEd 9 #| 2] d-3-9 |7k =2 v o] E (429 mg, 1.15 mmol)e] &, vl&4k 5 <13} &+
A4 M, 30 mL)9o] 8HE Ao HUlelGrE, dojxl LHS o]3 1 h FoF Ao wHFEItE, HkE-o)
AHRAS w, B0 (50 nL)o] 72 F433th. o]F dojxl £FEC] pH @& sat. & Hpol7tEMo]E &9
o7 8% ZAHJY. Ar] EFE DML x 3)OoE FEEFHAUT. FIIHAES %
Al 8EaL, Nap,S0,2 Az=sich. §ulE ghststel Al Al ASE, (3R,55)-1-(8-HHA| 7] 54k -

e

]

ic

H ]
-5-4)-5-H & 3] 7|
t-3-0}7lS o]Fe A ool (180 mg, 57%)E AT NS: m/z = 273.1 [M+H]'. 'H NMR (400 MHz, DMSO-ds,

ppm) & 8.92 (s, 1H), 8.86 (s, 1H), 7.20 - 7.13 (m, 2H), 3.94 (s, 3H), 3.67 (d, J = 10.0 Hz, 1H),
3.59 (dd, J = 11.4, 3.1 Hz, 1H), 2.96 (td, J = 10.1, 9.0, 5.2 Hz, 1H), 2.20 (dt, J = 15.5, 10.8 Hz,
2H), 1.95 (d, J=12.2 Hz, 2H), 0.91 (d, J = 6.3 Hz, 3H), 0.79 (g, J = 12.0 Hz, 1H).
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(3R,59)-N-(2-H| EA| N &)-1-(8-H| FA| F AT -5-d )-5-r @ Hg|d-3-o}7: olHNEYEH (5 L) =
(3R,58)-1-(8-M| 5 A F Z A -5-d ) -5-w D I A 2| H-3-0}71(90 mg, 0.33 mmol)o] &qel, 1-H I K -2-1|F A
B (45 mg, 0.34 mmol) 2 FEMEF ZFEUC]E (238 mg, 1.72 mmol)S A2oA H7}stdct). dojz gHLS 100

CT7HA 7kgskaL, 16h §oF wwstieh, AL7kx Yzhsk & A7) vkg E3ES & (50 mL) o M7= 438
k. RIIEES xHsta, Hlew

Ark. Ao EFES oE opAHO|EGML x 3)e® FEHaU.
A H8EaL, Na,SO,2 AZskvt. SvlE kst AlAstaL, % 47] b v 238kl A pre-HPLCE A8}

9th: A, XBridge BEH130 Prep C18 OBD ZA#, 150 mm, 5 um, 13 nm; ©] 54, & ZF olAEYEZ (with
0.05% NH,OH), 35% W= 65% ZTIAE, 10 min; AZ=7], UV 254 nm. (3R,55)-N-(2-H]E Ao & )-1-(8-H| E A

FAmab-5-A)-5-vd v g d-3-0}7-S =T AlH (38 mg, 32%) o2 A},

S3E 67: HPLC: 92.7% =X, RT = 0.99 min. MS: m/z = 331.3 I+ H MR (400 MHz, CDsOD, ppm) &

8.94 (d, J=1.8 Hz, 1H), 8.81 (d, J = 1.8 Hz, 1H), 7.32 (d, J = 8.5 Hz, 1H), 7.21 (d, J = 8.6 Hz,
1H), 4.04 (s, 3H), 3.92-3.84 (m, 1H), 3.60-3.48 (m, 3H), 3.36 (s, 3H), 3.11 (dd, J = 13.9, 8.0 Hz,
1H), 2.97-2.81 (m, 2H), 2.41-2.29 (m, 2H), 2.20-2.04 (m, 2H), 1.04-0.87 (m, 4H).

U shehesol AR WHoR Azt

SHE 201 ((2R)-2-3=FAN-[(3R,59)-1-(8-1 5 A A5 2 A-5-2 )5~ ) 2] 2-3-4 |-3-+ & - e} ]
E): ($)-2-SESA-3- G W (3R,59)-1-(8-7H A1 A A1 -5-9)) -5 & ] o 2] 1l -3-o}wl 0.2 HE]

HPLC: 97.9% =%, RT = 1.12 min. MS: m/z = 373.3 [M+H]ﬂ I NR (400 MHz, DMSO-ds, ppm) & 8.99-8.85

(m, 2H), 7.61 (d, J = 8.3 Hz, 1H), 7.22-7.12 (m, 2H), 5.29 (d, J = 5.8 Hz, 1H), 4.04 (s, 1H), 3.93 (s,
3H), 3.69-3.55 (m, 3H), 2.62-2.50 (m, 1H), 2.27 (t, J = 11.0 Hz, 1H), 2.03-1.85 (m, 3H), 1.23-1.12 (m,
1H), 0.91 % 0.89 (d, J = 8.2 Hz, 6H), 0.76 (d, J = 6.7 Hz, 3H).

33HE 202 (N-[(3R,59)-1-(8-H|EA| F=4a-5-4)-5-v e 9 g d-3-4]-3,3-tHd L eolm=): 3 3-tjue
ek 2 (8R,59)-1-(8-HEA F 54l -5-d ) -5-vd I H| 2| -3-o} 7l o 2 KB}, HPLC: 98.8% <%, RT = 1.33
min. MS: m/z = 371.3 [M+H]". 'H NMR (400 MHz, S22 =4 ppn) 6 8.98-8.82 (m, 2H), 7.70 (d, J = 7.8

Hz, 1H), 7.22-7.12 (m, 2H), 4.08-3.90 (m, 4H), 3.70-3.61 (m, 2H), 2.48-2.32 (m, 1H), 2.30-2.28 (m,
1H), 2.02-1.86 (m, 4H), 1.05-0.85 (m, 13H).

BFE 203 (2-(dHEo}u|=)-N-[(3R,55)-1-(8-FIHA| A =4d-5-4 )-5-H @ H Z d-3-L [} M EolH] =) 2-
(ol =)ol EA W (3R,59)-1-(8-H| 5 A 7] A9l -5-< ) -5-vd T A 2| d-3-o}71 0 2 B-¥] . HPLC: 98.3%

%, RT = 1.92 min. MS: m/z = 371.3 [M+H]+.1H NMR (400 MHz, CDsOD, ppm) & 8.84 (d, J = 1.8 Hz, 1H),

8.71 (d, J=1.8 Hz, 1H), 7.22 (d, J = 8.6 Hz, 1H), 7.10 (d, J = 8.5 Hz, 1H), 4.24-4.12 (m, 1H), 3.94
(s, 3H), 3.66 (dd, J = 10.9, 4.3 Hz, 1H), 3.56-3.48 (m, 1H), 2.89 (s, 2H), 2.45 (t, J = 10.6 Hz, 1H),
2.33-2.15 (m, 7H), 2.09-1.91 (m, 2H), 1.04 (td, J = 11.9, 11.9 Hz, 1H), 0.90 (d, J = 6.5 Hz, 3H).

AAle] 28: 3}3HE 68 ((3R,59)-1-[8-(HEFLEHE)AEY-5-A]-5-HE I HZd-3-o17) 9] 34

M.,
Roa

> H N
= M. H'Eu:|: Bog
A N ‘\[’\I fog
aiﬁvﬂﬁq______________+ N NS #gnlu, M
i PadbalGHE DMF, 1 1ER POiPRRal, Tal
=Y ey . i f A 3, aly 1
“'\-\459“"”4‘- Davppnas, KaPOy, .1 ,_'_\ 1207 a0 L\
: : : | M
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tert-54 (3R,59)-5-HE-1-(F=9-5-4)IH Fd-3-4F}l=H}do] E: DNF (50 mL) < tert-5¥ N-[(3R,559)-
5-vEl g d-3-L 7t Entdo]E (4.75 g, 22.16 mmol)e] &Md], 5-BREAEHU (5.07 g, 24.38 mmol),
KsPO, (14.16 g, 66.73 mmol), Davephos (1.75 g, 4.44 mmol) ¥ Pd,(dba);.CHCl; (2.30 g, 2.22 mmol)S A&

oA HAAseh. PolF EFES o]F 3 h §9H30 CollA et AetA Wz Fowg ERES
E(50mL) 0.2 AT, dojxl EFES g ofAH O] E(100nL x 3) o2 FE3UTE. F71ES =Fsha,
BEploz MAEstar, W Na,SO,= Azxskith. &uE st A AAS A, xS 4 5 EtOAc (0% WA
20 ZTAE)S fstE ZH ARvEIHIARE AAS, tert-F8 N-[(3R,59)-5-WE€-1-(H&=HU-5-
)T el-3-2 7 Ente o] ES A mA= ATt (4.00 g, 53%). MS: m/z = 342.1 [MH] .
tert-%8 N-[(3R,55)-1-(8- L =FA &= -5 )-5-He A d-3-L [Fl2xe]E: DNF (50 nlL) T tert-H¥
N-[(3R,5S)-5-HE-1-(FEH-5-) I H g d-3-L |F7t2v}H o] E (3.80 g, 11.13 mmol)2] &N, NIS (2.76 g,
12.25 mmol) S A-LoA #Hrlstgitt. dojxl fAS o|F 16 h F ALoA wwketgitt. who] bAHAS
ul, & (30 mL)2 H7I2 FZ23AT. doj EFES " oA HOIE(60L x 3)o 72 FE3F . fUINES
Z3tatar, Belelo® A FHEFaL, Na,S0= AZRsAct. &S 7dslalA AAS L, FHAE A F EtOAc (0%
A 35% 2P CAE)Z &5 Z4] ARaEaHT 2 AA Y, tert-FE N-[(3R,55)-1-(8-2. 0 & H =Y
-5-91)-5-v & T H 2 P-3-< |7} 2uteo] ES w@h Al mA|(4.30 g, 83%) 2 AUTH. MS: m/z = 468.1 [MHI] .
tert-5& N-[(3R,59)-1-(8-o el dA=H-5-Y)->-wEH g d-3-L |7I2n}H|o]E: &<l (50 nL) F tert-
g N-[(3R,59)-1-(8-L2. 2 & =dU-5-2)-5-d &y Hg)d-3-d | 7}En}H| o] E (4.09 g, 8.74 mmol)e] &M,
Pd(PPh3); (1.01 g, 0.87 mmol) ¥ EZFE (el d) sl (4.16 g, 13.12 mmol)S 204 X778k, vHg

EFES o]F 3 h HOF 120 CollA mukskth, Aok Wk F A vk EPES 2(30mL) o2 543}
At Ao EIFES og olAHOE(60mL x 3)o® FEIAY. FUIMNES ZFeta, HEgelow
M A, NaS0, 2 ARG, |ul& ekt A AASL, FASE @2 = EtOAc (0% WA 17% 2 TAE)

2 gg35le] ZY4 aznEadyR2 ZAAS, tert-HFE N-[(3R,59)-1-(8- el F = H-5-U)-5-v & 9] ¥
Zd-3-d]712uHo] ES ek nAE ATk (2.20 g, 68%). MS: m/z = 368.2 [MHH]'.

tert—5 & N-[(3R,55)-1-(8-E2 A =d-5-¢)-5-Hev I d-3-d |7l=2n o] E: THF (73 mL) Ftert-F& N-
[(3R,59)-1-(8-olHEHAEAU-5-U)-5-m & H g d-3-Ld]7}E8lH o] E (2.09 g, 5.69 mmol)e] &Hel, 0s0,
(145 mg, 0.57 mmol), NalO, (4.86 g, 22.74 mmol), % & (14 mL)E A4 H7}stHc). Hvks 235

h 59 A2 wukstgith. whgo] SAEYS w, sat. Na,S,0; £ (20 mL)9] H7b= 43819t dojd =
FES ofd oAHO]E(50mL x 3)o.2 FE3IF L. FVIAES XFsta, BEdoe® MAHstal, NaS0,=
stk &wlE zetslell Al A ASEA, tert-H-E N-[(3R,55)-1-(8-E D F =8 -5-U)-5- e v 2| gd-3-Y |7} =
Hhdlo] ES @Al mA 2 At (800 mg, 38%). MS: m/z = 370.1 [M+H] .

tert-34d N-[(3R,59)-1-[8-(HEZZF e 2vg)AEd-5-Y -5~ e Hd-3-d ]7}2ntdo]E: DM (10 mL)
% tert-Fg N-[(3R,59)-1-(8-X 2 F=H-5-4)-5-vd A 2] d-3-L |7} =2n}H o] E (760 mg, 2.06 mmol)2] &
ool BAST (1.37 g, 6.18 mmol)& -2l A 747}0}03;} Aol NS 3 h 5 A2olA wuksgict. wHgol
AAHYAE W, sat. 2F HlolFlRUolE &9 (30 mL)2 IR FZETh. dojd EFES oE olAH o]
E(S0nL x 3)o2 FEIHT. FUINES %é , BEloZ AFshar, Na,SO,.2 7Ax3)glct. &ulE 7Hetst
ol AABIL, FALS A F EtOAc (0% WA 17% ZYAE) o2 &ste] Ze4] a2vtEagd 2 AA s}
o], tert-%¥ N-[(3R,59)-1-[8-(TEF e 2va)FAEd-5-d]|-5-medy g d-3-Ld | 7l2uHo] ES a4 11
A= At (400 mg, 50%). MS: m/z = 392.2 [MH] .

(3R,59)-1-[8- (T EF2Z2HE)A=d-5-d]-5-HEg g d-3-o}%l: were (5 ml) F  tert-FE N-
[(3R,59)-1-[8— (Y ZF o =2He)FHEH-5-Y] 5—U1]E‘ﬁbﬂwﬂ"4—3—°1 Ft2nldlo]lE (45 mg, 0.12 mmol)9

gfjell, con. HCl S (12 M, 0.2 mL)& A2olA H7bskdlth. ozl {45 2 h &k A2olA wwksigitt.
Hhgol ddEe o, & (10 mb)e] H7t= §7éOP9iEP. dolxl ZFES DAM((20mL x 3) o= FF3kaL, F7]
FES 2deta, BERQlew AlFskaL, NaSo,2 Hd=xskltr. 8viE st AAsta, e ve =35
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ol A pre-HPLCZ A A3} tt: A= | XBridge BEH130 Prep C18 OBD Z®, 150 mm, 5 um, 13 nm; °|&%, =
ol EYUER (0.05% NH,OH 3¥3F), 45% WA 75% ZHCAE, 10 min; F==7], UV 254 nm. (3R,5S)-1-[8-(T]=

Ferre)F=d-5-d|-5-rE g H g d-3-obvl S = edw AT (20 mg, 57%).

e ofi

38E 68: HPLC: 97.3% #%, RT = 1.34 min. MS: m/z = 292.2 [ I NR (300 MHz, CDsOD, ppm) &

8.86 (dd, J = 4.2, 1.8 Hz, 1H), 8.52 (dd, J = 8.6, 1.8 Hz, 1H), 7.96-7.87 (m, 1H), 7.86-7.44 (m, 2H),
7.23 (d, J=17.9 Hz, 1H), 3.52-3.42 (m, 1H), 3.34-3.11 (m, 2H), 2.49-2.29 (m, 2H), 2.19-1.97 (m, 2H),
1.07-0.86 (m, 4H).

AAd 29: BFE 69 R BHFE 70 (8-(3-olF|=-5-AIEEZ 2V d-1-)ARLEL-5-TIEYUER-) 9
A

Bf\[f\.zh'“: tHoE—] MEE  (Boe)0 é\g’mmw e, Hy
-~ PAPPh Cer00; JJ HaHMES i Py, SOH, TOL. 24h

H
dicxara, HyD. 100°C N THF, it Zh

150

oo D N Ao o

IIEI

|
N
N DIER, DMF, 130°C, 15k j TMeCH. 4, 3 j:"abl ; CI Nj
H |
ﬂﬁ‘l i
cH N
tapamer | Isamer &

s-AEExagddEd-3-o}7: OS2k (45 L) F 5-EE R U-3-o}7 (4.75 g, 27.45 mmol)S] &M, A
ERx2dBEA (4.75 g, 55.30 mmol), CssCO5 (28 g, 85.67 mmol), tetrakis(Egjd|dE~3) ZatF (1.66

g, 1.44 mol) 2 B (5 nL)& ALoA #Askateh. dojx EFES o]F 15 h B¢k 100 ColA] wwtaldrt.
x i3 Hlhe EFE E(200mL)E 3| AEHAITE. Ao Ed o el oAl Elo] E(500mL x 3)C.E

op

o
y WO L
AT, FUINES e, BEjlo® AFHEA, Na,SO,E 33} . BulE sl A A A, %
A @Ak Z EtOAc (0% WA 100% 2 TAE)R L8t ZEi4 azrneEadgz AAste], 5-A1 2222 g

W)@ e-3-olgl S Hre ZHA 09l (2.08 g, 56%) = AUTh. MS: m/z = 135.0 [M+H] .

tert-28 N-(-AZ2T2I9Hd-3-Y)72uteo]E: 0Coll A, HEGS=ZFS (30 nl) F 5-AFzZzz
Ayl d-3-o} (2.08 g, 15.49 mmol)2] &Nof E|E}S|=2F (20 mL) 5 NalMDS (6.84 g, 37.30 mmo
Dol §NL 10 min E9F H7leroink. dolF NS 1 h Bk 0 Cold mukeli, olF HlEZE=RFH (25
m) & U-tert-%8 U7tEUO]E (4.85 g, 22.20 mmol) 9] &4-& #7lslolct. dojxl %;}%° Aol M 71
2h ¢t wutatith, Whgo] AHYS w), o] AL sat. NHCI SN (100mL)<] H7t=Z FAHAT. dojx &gt

& g ofAlH Ol E(100nL x 3) o2 FEFATH. AVIHES FFstal, HEgleR A star, NaS0,2 7x3}
Stk 8ME FAstl A A AL, FAFE EtOAc & MeOH (0% WA 80% 2t E)o 2 &= Ed4 A=
ntEOH 2 gAlste], tert-FE N-(-AlEg2z22d 9 d-3-A)7t2ntvo] ES Wi Az Ao (2.52 g,
69%). MS: m/z = 235.0 [M+H]'.

tert-FE 5-AISZ2Zz gy d-3-dJlEntHolE: 28 E FH UYZ tert-5€ N-G-AFEZZ2Hygd-3-
A)7tEvlHolE (2.52 g, 10.74 mmol), PtO, (520 mg, 2.29 mmol), Rh/C (520 mg, 5%) 2 o}A|EAF (220 mL)
A2oA Ax g7lstel A "rksdnh. A7) we FEE AFFAI L a2 ZHASAY. olF s
24 h F<F 70 ClA 15 atm 2 Wi7lEel A FastH. Ao Wzte F, 9hs EFES AdjolE =
E3f ofdtstar of oS FAgtatell A EFH8A. IS H0 (50 mL) o2 3]s}

% (0.5 mol/L) o= 9744 ZAsgleh. 47] fojxl =S DAM(I50L x 3) o2 FE33rt. F71d5S =
sfil, BERQlo® AH Sk, NaS02 Azt &vis sl AAs S, tert-FE N-(5-A22ZRdY

o

il

1:1
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i
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=
ofo

il

{0

- 345 -



[0808]

[0809]

[0810]

[0811]

[0812]

[0813]

[0814]

[0815]

ZIHSd 10-2025-0043596

Hat-3-2]) 7 2uldo] ES WAl wx = ATt (2.47 g, 57%). MS: m/z = 241.1 [MHH] .

tert-Fd  N-[1-(8-Alo} = 54T -5-U)-5-A S22 8 g d-3-d | 7}2utHo] E: N N-TWEEEoln=
(25 mL) F8-EERFASAA-S-FIRUEY (2.47 g, 10.55 mmol)2] &), tert-F4 N-(5-A|F 229 7]
F-3-2)7k=uhdo] E (2.10 g, 8.74 mmol) 2 DIEA (3.14 g, 24.26 mmol)S A-2o)A H7laldvt. dojx
£ olF 15 h §<F 130 CAA mwraigith. derkd] Qs F, kg SHES F (80 nb)o) WE T4
stk 7] dolx ZIE DOM(150mL x 3) o= FEH3GTE. §1AES xdetal, HElowm AlHs1,
Na,S0,2 7Zskdtt. &8s st Al A ASIaL, ZFAFE DM F MeOH (0% W] 20% L CIAE)o 2 &|sh=
4 AEvEIHAR AASH, tert-FE N-[1-(8-Alof | 547 -5-U)-5-A S22 2 A I H g d-3-4 17}
SuldlolEE ek mAlR AT (2.80 g, 67%). MS: m/z = 394.2 [M+H]

8-(3-otr| =-5-A| E2x 2 gy g d-1-d)ASAL-5-FtRUEZ: WetS (15 nl) % tert-F8 N-[1-(8-A]o}
A -5-9)-5- A F 22 Ay H 2] H-3- |7k 2ubd o] E (850 mg, 2.16 mmol)9] &fel|, t&at F A8t
(4 M, 4 mL)9] &Ae HuETh dolF &9 1 h Bk 40 CollA mwubsith, wkgo] AU W),
WS E9ES Al FEEa, S AR ug 2UsEelA prep-IPLCeE AAISIATH: A7, XBridge
BEH130 Prep C18 OBD ZA#H, 150 mm, 5 um, 13 nm; °]&%, & & oMAEYEZ (0.05% NHL,O0H 23), 30% WA
60% 1A E, 10 min; HZE7], UV 254 nm. ©]F 27 <AStE]e ™7 vhd Z79] 712 prep-HPLC *ArollAl &
skl At A7, CHIRALPAK AD-3, 0.46 x 10cm, 5 um; ©]%&%, EtOH Z &b (0.1% DEA), 60% S8, 15
min; #Z7], UV 254 nm. 8-[(3S,55)-3-oM| =-5-A S22 2 AT H Y H-1-d |FA AL -5-7tHLUEL S =T
A2 AAC (78 mg, 12%).

oo]4m 1: HPLC: 99.3% <%, RT = 1.44 min. MS: m/z = 294.2 [M+H]. 'H NMR (300 MHz, CDOD, ppm) &
8.87 (dd, J = 15.6, 1.8 Hz, 2H), 8.06 (d, J = 8.4 Hz, 1), 7.18 (d, J = 8.4 Hz, 1H), 4.39-4.17 (m,
OH), 3.09-2.97 (m, 1H), 2.81-2.60 (m, 2H), 2.23 (d, J = 11.1 Hz, 1H), 1.28-1.06 (m, 2H), 0.65-0.38 (m,
3H), 0.23-0.11 (m, 2H).

ofolam 2: HPLC: 99% w%=, MS: m/z = 294.2 DW#H1°.  'H MMR (300 MHz, CD.OD, ppm) & 8.87 (dd, J =

15.6, 1.8 Hz, 2H), 8.06 (d, J = 8.4 Hz, 1H), 7.18 (d, J = 8.4 Hz, 1H), 4.39-4.17 (m, 2H), 3.09-2.97
(m, 1H), 2.81-2.60 (m, 2H), 2.23 (d, J = 11.1 Hz, 1H), 1.28-1.06 (m, 2H), 0.65-0.38 (m, 3H), 0.23-0.11
(m, 2H).

AAle] 30: e 71 (cis-5-(3-olM|=-5-EFEF 2w E-H ¥ d-1-4)-A=d-8-7tRUE-) 9 FA4

F F F F N
'Ej\ljj’ i F)h, NHBoc F)\L/j, NH;
Br
o N

M

T H _ -5 HEL dicxane S
N’»”‘ RuPhos PdG1 Nf MeOH, i, oin | P
I RuPhos, Cs.C0,
{n]
N IBubH, 85°C, 8h “ LI

Method W

By v

Cis—[1-(8-Ao}=-FAEA-5-U)-5-EEF L2 E- g D-3-L -7t 24} tert-F-E J2HE: 5-H2R-F]
=dU-8-7FHYE" (500 mg; 2.15 mmol), cis=3-(boc-o}H]i)-5-(E&EF o2 e zd (691 mg;
2.57mmol ), FREQ-UAZEANZEAT -2 6'-T]-i-LRZA]-1,1'-0]Hd) [2-(2-o}n] o E oY) | ZEH 7
(ID), HE-t-FdoH= oJ9dE (88 mg; 0.11 mmol), 2-TAZFZAAEZ AN =-2" 6'-U-i-ZZZA]-1,1'-1]7
9 (50 mg; 0.11 mmol) % A& 7FHUIOIE (1.4 g; 4.3 mmol)o] &3ld F tert-H82 (15 L) TFES

85 “Coll A 8h ot vlolARTE ZAMSATE. A7) W EHES et 5FHe T St 4 oE opAlEo|E
e}

2 geste amvtEadE gAstel, [1-(8-Alohe-Awd-5-9)-5-Ee 7o 2952 9-3-2 )72

I~

tlo
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WAL tert-F€ o AHE (731 mg; 80%) L W A mA|E ATt 'H MR (400 MHz, CDCl3) & 9.09 (dd,

J=4.2, 1.7 Hz, 1), 8.44 (dd, J = 8.6, 1.7 Hz, 1H), 8.04 (d, J = 7.9 Hz, 1H), 7.57 (ddd, J = 8.3,
6.2, 4.2 Hz, 1), 7.12 (d, J = 8.0 Hz, 1H), 4.50 (s, 1H), 4.06 (s, 1H), 3.75 (dd, J = 11.8, 4.6 Hz,
1H), 3.65 - 3.55 (m, 1H), 2.89 (t, J = 11.3 Hz, 1H), 2.79 (dtq, J = 15.3, 7.5, 3.8 Hz, 1H), 2.56 -

2.39 (m, 2H), 1.54 - 1.33 (m, 10H); NS: m/z = 421 [M+H].
(9] W VoA, ZelF H3A = RuPhos Palladacycle Gen. 1 (222 Q2-UAEZIAA T AT 2" 6'-T-
2EZA-1,1'-8)dd) [2-(2-otr] o & Y ) |22} E (11)) thAlel RuPhos Palladacycle Gen. 3 (Wele34]
C-YAZRALE 2T we-2" 6'-T]-1-Z2FZA-1,1'-H]Fd) (2" -0} -1, 1'-H] 9 d-2-)  Zehw(11) ¥
T A, A7) &ule tert-FERE dile] THF v USAMA & AL, A7) 971 Alg ZHEYolE didle] &
L& 85 C WA 100 €2 WY S Qlh)

=] =o0] Z= o]

T tert-H-EAI=Y F kS

y

b
=
T

Cis—5-(3-olr| =-5-Eg| EF o 2dd-I g d-1-4)-AEA-8-Ft1RYEH: 7 detS (17 al) 5 [1-(8-4A]
Ole-FEA-5-Y)-5-EFZF o 2 e-gH g d-3-d -7t 29t tert-5E o ~HZ (720 mg; 1.71 mmol)e] &
ool t]54F 5 A (12.8 nl; 51.4 mmol) 4Me] &S H7ebglar, QdlA] &4& whato] Aol wwtshgl
o olHZ (40 )& 7] g E3FEC Hrteta, ] SRAXA GRS ARoA 20 min FF WRFSISITE.
o

o

A7) LA A HEgAS oista, w=wd] TAE dEHEZE MFHsa, JFslelA] AFste 5-(3-olH| -5-E g
FezvE-g9gd-1-¢)-AEA-8-JIHYUEHY s =2F2o]= (571 mg; 94%) S =TA A Z A,

[

e 71 ' NR (400 MHz, D.0) & 8.94 (dd, J = 4.6, 1.7 Hz, 1H), 8.66 (dd, J = 8.6, 1.8 Hz, 1H),

o

8.17 (d, J =8.1 Hz, 1H), 7.77 (dd, J = 8.8, 4.5 Hz, 1H), 7.34 (d, J = 8.2 Hz, 1H), 4.02 - 3.87 (m,
1H), 3.82 (dd, J = 11.5, 3.6 Hz, 1H), 3.71 (d, J = 11.8 Hz, 1H), 3.17 (td, J = 8.0, 3.9 Hz, 1H), 3.05
(td, J = 11.4, 8.8 Hz, 2H), 2.64 (d, J = 12.3 Hz, 1H), 1.81 (q, J = 12.2 Hz, 1H); MS: m/z = 321

[M+H]

4
U SE S0l FARE W eR AlxH o

3E 423 (5-(5-0}l1=-3,3-UEF o 2-9Hd-1-¢)-A=H-8-JlRUEHY s|=2F2Fo|T): 5-HEZ -7
EHU-8-7lEUEY W (5,5-UZF o 2-9Hgd-3-2)-7F =W tert-FE o AHEZ2HE. HPLC: >99% <=,
RT = 1.88 min. MS: m/z = 289 [M+H]". 'H NMR (400 MHz, 592 A= ppm) & 8.96 (dd, J = 4.6, 1.6 Hz,
), 8.89 (dd, J = 8.7, 1.6 Hz, 1H), 8.22 (d, J = 8.0 Hz, 1H), 7.82 (dd, J = 8.7, 4.6 Hz, 1H), 7.46
(d, J=8.1Hz, 1H), 4.17 (s, 1H), 3.81 - 3.68 (m, 2H), 3.64 - 3.40 (m, 2H), 2.74 (tdd, J = 19.9, 7.8,

5.4 Hz, 1H), 2.67 - 2.48 (m, 1H).

3 510 (5,5-UEFL2-1-(-EFEFL2ME-AEU-5-9)-dgd-3-Yo}R): 5-HER-Q-ELEFQ
2rg-FAEd 9 (5,5-UESFL -9 g d-3-9)-7l294F tert-58 oA 2O RHE. W NMR (400 MHz,
DMSO-d;) & 9.05 (dd, J = 4.2, 1.7 Hz, 1H), 8.58 (dd, J = 8.6, 1.8 Hz, 1H), 8.10 (d, J = 8.0 Hz, 1H),

7.71 (dd, J = 8.6, 4.2 Hz, 1H), 7.30 (d, J = 8.0 Hz, 1H), 3.53 (t, J = 9.8 Hz, 1H), 3.47 - 3.36 (m,
1), 3.30 - 3.17 (m, 2H), 2.78 - 2.64 (m, 1H), 2.43 (d, J = 11.3 Hz, 1H), 1.95 - 1.65 (m, 3H). MS: m/z

+

= 332 [M+H]
FE 524 (8-(B-o-4-EF L 2-9Hd-1-d)-AFLIA-5-II2ERYEY): §-HEE-F|543-5-7t2 1]
Y 9 42202972 9-3-2)-7F 2L tert-5E o] ~HZ2RE . H MR (400 MHz, DMSO-ds) 6 9.10

(d, 7 =1.8Hz, 1), 9.02 (d, J = 1.8 Hz, 1H), 8.60 (s, 3H), 8.29 (d, J = 8.3 Hz, 1), 7.34 (d, J =
8.4 Hz, 1H), 5.03 (td, J = 9.0, 4.8 Hz, 1H), 4.90 (td, J = 8.9, 4.8 Hz, 1), 4.39 (d, J = 12.8 Hz,
1), 4.10 (d, J = 13.2 Hz, 1H), 3.58 (d, J = 8.1 Hz, 1H), 3.54 - 3.37 (m, 1H), 2.32 (ddt, J = 13.0,

8.6, 3.7 Hz, 1H), 2.06 - 1.81 (m, 1H). MS: m/z = 272 [M+H]

+

33E 553 ((3R,55)-5-M€-1-(8-WE-1,7-U =gz d-5-d )0 s zg]d-3-o}Hl): 5-H 2R -8-wd-[1,7]}ZE
A9 2 tert-58 N-[(3R,59)-5-vE 3] H 2 D-3-1 |7} 2ubulo] ERRE . MS: m/z = 257 [MHI]. H NMR (400
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MHz, DMSO-d6) & 9.27 (dd, J = 4.1, 1.5 Hz, 1H), 8.64 (dd, J = 8.7, 1.7 Hz, 1H), 8.17 (s, 1H), 8.06
(dd, J = 8.6, 4.2 Hz, 1H), 3.67 (d, J = 11.3 Hz, 1H), 3.61 - 3.56 (m, 1H), 3.34 (d, J = 12.0 Hz, 1H),
3.08 (s, 3W), 2.79 (t, J = 11.0 Hz, 1H), 2.58 (d, J = 11.4 Hz, 1H), 2.19 (d, J = 12.5 Hz, 1), 2.13 -
1.98 (m, 1H), 1.22 (q, J = 12.0 Hz, 1H), 0.99 (d, J = 6.6 Hz, 3H).

AA ¢ 31: SFFE 72 D 3AFE 73 (5-((3S,5R)-3-0}0] x-5-EFZ 2 ¢ 2 W d-H 7 FH-1-¢)-A=H-8-F Y
EY ¢ 5-((3R,55)-3-oln| =-5-EF EF2dE-Hu g d-1-d)-AEd-8-IJIRUEY )9 &:

I_

F F
F F F
Fﬂ\]\/j, NH- Fi\(jﬂﬁz i ﬂ\gmrlu
M
4

i ] M
—_—
O (J
-
N N ™

LI L |
0] L]
Isomer 1 [sames 2

A7) BA sEES SEE 719 719 SFC ARPIEIHYE E3) Felsgrt. (B™: 2.1 x 25.0 cm Chiralpak
AD-H, Chiral Technologies A} (West Chester, PA); €02 Co-&wl (&w"] B): 0.2% UEF J=IAcS 2=

ere; Sgn) W 20% Co—£m, 80 g/min; AlZ~El 9F2l: 100 bar; A &% 25 °C).

ofo]Aw 1: ' NMR (400 MHz, o}ME-d6) & 8.60 (dd, J = 4.2, 1.7 Hz, 1H), 8.06 (dd, J = 8.6, 1.7 Hz,
1), 7.78 (d, J = 8.0 Hz, 1H), 7.24 (dd, J = 8.6, 4.2 Hz, 1H), 6.84 (d, J = 8.0 Hz, 1H), 3.07 (dt, J =
12.0, 2.3 Hz, 1H), 3.05 - 2.96 (m, 1H), 2.66 (tt, J = 11.2, 4.3 Hz, 1H), 2.57 (ddd, J = 15.5, 7.4, 3.4
Hz, 1H), 2.40 (t, J = 11.4 Hz, 1H), 2.04 - 1.97 (m, 1H), 1.78 - 1.67 (m, 1H), 1.29 (s, 2H), 0.80 (q, J

=12.1 Hz, ). MS: m/z = 321 [M+H] .

olo]in| 2: ' NMR (400 MHz, o}ME-d6) & 8.63 (dd, J = 4.2, 1.7 Hz, 1H), 8.12 (dd, J = 8.6, 1.7 Hz,
), 7.74 (d, J = 8.0 Hz, 1H), 7.12 (dd, J = 8.6, 4.2 Hz, 1H), 6.84 (d, J = 8.0 Hz, 1H), 3.09 (dt, J =
12.0, 2.3 Hz, 1H), 3.11 - 2.99 (m, 1H), 2.66 (tt, J = 11.2, 4.3 Hz, 1H), 2.58 (ddd, J = 15.5, 7.4, 3.4
Hz, 1H), 2.47 (t, J=11.4 Hz, 1H), 2.07 - 1.79 (m, 1H), 1.75 - 1.67 (m, 1H), 1.23 (s, 2H), 0.84 (q, J

=12.1Hz, ).  NS: m/z = 321 [M+H] .

AAd 32: 33E 74 (5-((3R,58)-3-o}v| =-5-HE-HHd-1-¢)-FAUZI-8-7lRUEH ) 9] §A

MHEDoC
oo " Ty
o

MH

M
1
M H = HCI, dicxans Ry
- = _—
J - -
N DHEA M MeQH, i, ofm h
EtOH. 100°5C, 4h

LI i l
M N

Mathod H N Method Q

[(3R,59)-1-(8-Al o} =-AUZ-5-A )-5-H - H Z A -3-L |-FL2 AL tert-HE dA2HE: T4 e (3
nl) = 5-HREZXR-FAUEHU-8-FFRYEZ (200 mg; 0.855 mmol), tert-FE-N[(3R,59)-5-we s gd-3-YU]
2 uhd o] E (220 mg; 1.03 mmol) 2 DIPEA (450 ul; 2.6 mmol)e] €8S 100 ‘ColA 4h EoF vlo]azwz
ZASFATE. A S-S sl A sFsta, A 2 ol ofMElclER &5t ARMEIHIRZ GA|s)
o] | [1-(8-Alote-FAYZEH-5-2)-5-vE-T H 2] d-3-U |-7 284 tert-5F-4 o 2EHZ (270 mg; 86%) S =
Az A9k, H MR (400 Mz, CDCly) & 9.58 (s, 1H), 9.41 (s, 1H), 8.12 (d, J = 8.2 Hz, 1H), 7.11

(d, J =8.2 Hz, 1H), 4.46 (s, 1H), 3.93 (d, J = 11.0 Hz, 2H), 3.58 (d, J = 12.3 Hz, 1H), 2.73 - 2.56
(m, 2H), 2.28 - 2.16 (m, 1H), 2.17 - 2.04 (m, 1H), 1.46 (s, 9H), 1.05 (t, J = 11.9 Hz, 1H), 0.99 (d, J
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= 6.6 Hz, 30); MS: m/z = 368 [M+H] .

5-((3R,5S)-3-o}7| =-5-HE-H A g d-1-¢)-AUESH-8-FtRUEH 3| =2 F =2 o= - WeE (6 L) F
[(3R,55)-1-(8-Alo}=-FAUYZH-5-U)-5-d & -T2 d-3-d -7t 293 tert-FE A =HZE (220 mg: 0.612
mmol)e] &M T2 F Ak (4.6 mL; 18.4 mmol) 4M&] &NES H7}sta, A A foMS Hlrlo] AL
A agkskTh, WEe (5 mL)S EBFEE §o HAy1Ea oel=(20ml)S H7FsIiTh. L@l XA GolS aALof A
30 min SoF wWkela, Q@A HEFNS ofzlsta, We eAMAM TAZ dHER AFea, JFsld A
zste] 5-(3-otu| e-5-wd-1-FH g ) ALEP-8-7tR U EY =2 F2dto]= (204 mg; 99%) S LA 2
AZ AUt

SEE 74: H NMR (400 MHz, DMSO-dy) & 9.63 (s, 1H), 9.41 (s, 1H), 8.43 (d, J = 8.3 Hz, 1H), 8.32 (s,

3H), 7.29 (d, J=8.3 Hz, 1H), 3.92 (d, J = 11.6 Hz, 1H), 3.58 (d, J = 11.7 Hz, 2H), 2.94 (t, J = 11.5
Hz, 1H), 2.65 (t, J = 11.8 Hz, 1H), 2.19 (d, J = 12.1 Hz, 1H), 2.14 - 1.97 (m, 1H), 1.25 (q, J = 12.0

Hz, 1H), 0.97 (d, J = 6.6 Hz, 30); MS: m/z = 268 [M+H] .

o2 eS| FAE o AxHAn:

3E 457 (5-((3R,59)-3-olv| =-5-HE-HHd-1-d)-FAUIZEH-8-JlRUEL =2 F2Fo|t): 5-HE T~
AUEP-8-IIHYEH 2 tert-F& N-[(3R,55)-5-wEIH 2| d-3-L |7} 2rjo|ES 2K E  HPLC: >99% %=,
RT = 4.02 min. MS: m/z = 368 [M+H]". 'H NMR (400 MHz, 222 ¥4, ppn) & 9.58 (s, 1H), 9.41 (s, 1H),
8.12 (d, J=8.2 Hz, 1), 7.11 (d, J = 8.2 Hz, 1H), 4.46 (s, 1H), 3.93 (d, J = 11.0 Hz, 20), 3.58 (d,
J=12.3 Hz, 1H), 2.73 - 2.56 (m, 2H), 2.28 - 2.16 (m, 1H), 2.17 - 2.04 (m, 1H), 1.46 (s, 9H), 1.05
(t, J=11.9 Hz, 1H), 0.99 (d, J = 6.6 Hz, 3H).

F3E 459 ((3R,55)-1-(8-ZF 2 =-v T X [3,4-b]H A -5-Y)-5-Hd-H g d-3-Lo}q] | =2F =2 o|=):
5-FR2-8-Z 7029 %[3,4-b]H etz @ tert-FE N-[(3R,59)-5-WEH ¥ d-3-L |7 2v}H o] EZ R .
HPLC: >99% %%, RT = 3.62 min. MS: m/z = 362 [M+H]. 'H NMR (400 MHz, S22 Z2-d. ppn) 6 8.95 (d, J
= 1.8 Hz, 1H), 8.82 (d, J = 1.8 Hz, 1H), 8.22 (d, J = 1.3 Hz, 1H), 4.92 (d, J = 12.2 Hz, 1H), 4.64
(ddt, J = 12.7, 3.8, 1.8 Hz, 1H), 4.45 (s, 1H), 3.82 (s, 1H), 2.72 (d, J = 11.6 Hz, 1H), 2.58 (dd, J =
12.7, 11.1 Hz, 1H), 2.18 (d, J = 12.5 Hz, 1H), 2.09 - 1.95 (m, 1H), 1.45 (s, 9H), 1.04 (¢, J = 11.9
Hz, 1H), 0.99 (d, J = 6.6 Hz, 3H).

AAld 33: IFE 75 E FFE 76 (8-((9)-5-0}7]=-3,3-vEF e -9 d-1-4)-AFL4A-5-FHYUEY
2 8-((R)-5-o}7| =-3,3-t 2 F 2 2-H ¥ g d-1-¢)-F 54A-5-7t R U EL) o] A

MHBoE - F NH, F NH2
\I\/\r ¥ MHEBoe
. 18
HCI, dlmntne

J RuPhaos Pd G Na_] EHJH . oin j
RuFhos, CsaG0, al
M

1Bul)H, BS°C, 8k
L

Method V lsomar 1 |sormar 2

[1-(8-Alop=-F X544 -5-U)-5,5-H S FL2-9 g d-3-L |-7h23F tert-FE dxB|2: 7] %4 o=
&, 8-HER-FRAI-5-7IHUEY 3 (5,5-tEFF LRI YU-3-d)-7t2WAE tert-FE o ~H 2R EE
|Z25e] [1-(8-Alobe-F] 54 -5-2)-5,5-t FF 2 2-9H 2 9-3-U |-7k 294 tert-58 ol =H =2 (245 ng,

45%) S e A TAE AT NS: m/z = 390 [MHH]

2L

8-(5-0tu|x=-3,3-t EF L 2-9 ¥ d-1-L)-AXLD-5-FLRUER: ole2 (3 nl) T {1-(8-Aoh-F] 5 2tel-
5-U)-5,5-t)ZF Qo 2-9 g d-3-d ]-FtE2WAE tert-FE o AHE (245mg; 0.63 mmo)e] FMd], A3}l

(4.0M, Y=2F ) (3.1 ml; 12.58 mmol)9] &ME H7lstar, Hdojd §HS whralo] Aox matslgict, A7)
e E8tE S ZIgtslo|A FE8taL, dojd AAS olANEYUE-RRE A FHE ] 8-(5-0lu| -3 3-T|ZF 2 2-1] ¥
g d-1-d)-A=AA-5-7IHRUED F=zF2elo|= (200mg, 97%)2] FAEl EIES w4 mAZ I},
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A7) 2709] QletE]l oW E 7Y SFC (ASH Ze, wWeh, o]ak3lets | 20 min run) &2 B8], 3l w3
714 3FES It
obel4m 1: MS: m/z = 290 [M+H]". H NMR (400 MHz, DMSO-ds) & 9.07 (d, J = 1.8 Hz, 1H), 8.98 (d, J =

1.8 Hz, 1H), 8.23 (d, J = 8.4 Hz, 1H), 7.33 (d, J = 8.5 Hz, 1H), 4.71 (s, 1H), 4.15 - 4.06 (m, 1H),
3.60 (ddd, J = 29.7, 13.6, 2.1 Hz, 1H), 3.23 (s, 1H), 2.94 (dd, J = 12.7, 10.2 Hz, 1H), 2.38 (s, 1H),
1.94 - 1.73 (m, 1H), 1.81 (s, 2H).

ofo]Am 2: MS: m/z = 290 [M+H]+. H NMR (400 MHz, DMSO-&;) & 9.07 (d, J = 1.8 Hz, 1H), 8.98 (d, J =

1.8 Hz, 1H), 8.23 (d, J = 8.4 Hz, 1H), 7.33 (d, J = 8.5 Hz, 1H), 4.71 (s, 1H), 4.15 - 4.06 (m, 1H),
3.60 (ddd, J = 29.7, 13.6, 2.1 Hz, 1H), 3.23 (s, 1H), 2.94 (dd, J = 12.7, 10.2 Hz, 1H), 2.38 (s, 1H),
1.94 - 1.73 (m, 1H), 1.81 (s, 2H).

A 34: 3FEE 77 ((3R,59)-5-HE-1-[8-(EF EF L2 E) A5 -5-d v H g d-3-o}71) 9] §A

L 25 CFy CF, ':I:F:
| Al @ HND, @::0: HICI (EM), 96h NG
o TH T o
ML TEA, DM " NHAS 1,50, 07T 2h < Nag MzOH, rofkee s
4 i, 16h b & B
Mathod 1 Mathod 2 Begthod 3
i, ;
ac .
CF; CF; ﬁ ""’Aj‘ Bor
- Il R
Fa M =N i ”j H M
: M
AsOH, 5052, Ih MH Er0lH, reflux, 1h M Pl CHCL, [
Br Br k2P0, Davenhioe o
DMF, 130°C, 3 N
e MARDLS Methad R CF;
T\INHQ
A ([a}] M
HLA In digxane M
MeQH, i1, 2h [
M
Mathod & i
w1

N-(2-B2R-5-(E3ZEo 2 d)vd)olEclu=: 0 ColA, Eg]o|=o}v1(798 mg, 7.89 mmol)S DCM (30
nl) F 2-BER-5-(EgZF o2 E)oldd (950 mg, 3.96 mmol)e] &M H7}&lar, of7|d] oixd F=2e}o]
= (18 mg, 7.87 mmol)E A7Fslitk. o olE AolA 16 h &t 6}0%} Hhgo] AHAS

E (100 mL) 9] H7F=2 FZ435h. dolxl E3ES oY oAlEH o] E(50mL x 3)2 Z3k. FNES =
gatar, BEQloe s MAHSIaL, Na,S0,= AZsih. &vlE 7HaetdllAl Al Ak, N- [2 HEH-5-(Eg &=

e Fd ol Eolu| =S wre wghal mAlZ AT (1.08 g, 98%). MS: m/z = 281.9 [M+H] .

Yy 2

N-(6-BEE2R-2-UEZ-3-(EgZZe2ug)Fd)o}MEc}u=: O Coﬂ A, A (12.5 mL, 98%) = HNO; (7.5
ml, 68%)2] &M, N-[2-HER-5-(EZZFZ2vE)Hd ol Ecn= (1.08 g, 3.84 mmol)S 20min &St
Urol H7batgleh. dolxl 8918 2 h B9k 0 CollA wulelgiTh. Whgo] SAEAS wf, = (50 mL)o] HIIE
TA3AT. Foxl EFES oY oMAHOIE(SL x 3)E FEIUTE. AN E

(m o

; Zgskar, BElo g A
Skal, NaS0,2 Azxaqict. &uls gstelA AAs L, e & F oHIEUE™ (0.02% HCL), 4min el
A 0% WA 80% THHUANER gelste] 4 Fei4] ARvtE2HIA R AA S, N-[6-HEZR-2-UER-3-(E¥]
zzogde)dd]oNEC =S ek AR AT} (445 mg, 32%). NS: m/z = 326.9 [M+H]'.
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Wy 3

6-rEERE-2-UER-3-(EZTFadEd)dAlorel: veE (16 ml) T N-[-HER-2-UEZ-3-(EZZF2
e Hd ol Eoln| = (240 mg, 0.73 mmol)e] &Mo, A3 =4 &M (6 M, & 3, 4 nl, 24 mmol) S AL
oA H7EeRlth, Aol &AS SRSt 16h w<t 7FEEGiTh. whgo] AAFENS w, v EFHEC] pH #
< sat. &F HO|FIRMOE §H o2 871X AT, dojxl EFES EtOAc(50mL x 3) o2 FEH3FaL,
713 ES £feta, Bepdlom Sk, NapS0,= Axeltt. §wE sl A AAst, 6-HER-2-UE

o fu

2-3-(EYZ 2o e)olda e 24 oJ= AT (165 mg, 79%). H NMR (400 MHz, CDOD, ppm) & 7.81

(d, J=8.4Hz, 1), 7.00 (d, J= 8.3 Hz, 1H).

vy 4

3HzR-g-(EfZT2o2dd)ulA-1,2-tJo}gl: AcOH (10 mlL) 3 6-HZH-2-UEZ-3-(EfZF o 2ug)o}
g2 (189 mg, 0.66 mmol)e] &Mel]l, Fe ®% (252 mg, 4.51 mmol)g Lo A Hrbelgith. dojxl EIES
o]% 3 h H9F 50 CollAl mulalgith, whgo] 9kuE F ouke EFES ousta, oo 7tEtelA EE5EY
o}, Ale] pH %k»‘”« sat. &f Hlo[FIHUYO|E godlo= mz] AT, Fojxl £FES g ofAEH o E
2oL x 3)E FEFIIAT. AN ES 2Heta, BedoR AlFHEa, Na,SO,E Az, &vlEs 7Hehstel A
AAs, -HER-6-(ECZFo 2 e)Al-1 2-tolwl& 24 uAg=z AATt (143 mg, 84%). MS: m/z =
326.9 [M+H]'.

O 5

5-FE2RS-(EFEZFL2YE)FASLA: des 5 1) F FEEE-6-(EgEZFozvE)H

(143 mg, 0.56 mmol)e] fold], 2~2dd 3= (409 mg, 8.18 mmol)ES A-Lox H7lstgct. dojzx g8 3
Felold e, 1h Bk muselt. weo] 9AR F. 0E THEE A Boka a2
Z EtOAc (1% T8 o= &ste Zd4 AZRvEIHIZ GAste], 5-HEZE-3-(EYEFoz2vd)F 54t
WS gk pAZ AT (150 mg, 95%). MS: m/z = 278.9 [MHH]

(3R,55)-5-HE-1-[8-(EFEF e 2Wa)FA=4d-5-d|F A gd-3-o}9: DMF (5 mL) 5 5-HER-8-(EZF
o =wWE)F5AY (157 mg, 0.57 mmol)e] &M, tert-#& N-[(3R,55)-5-WEy 2 d-3-2 |7} 2u}r o] E
(118 mg, 0.55 mmol), Pdy(dba)sCHCl; (57 mg, 0.06 mmol), KsPO, (351 mg, 1.65 mmol), Davephos (43 mg, 0.11

mol)S Lo A H7bet. Aol EFEL 3 hd FoF 130 CAlA waalgith. Aex Wz F, ouks
el = (10 nL) ] F7bste] FAEAT. ol &S old obAlH o] E(20ml x 3) o0& FE3Tt.
7Vdes 29eta, HeEplo® AlFstal, NaSO,= xsgivt. &vis gt M AAsta, ks it =

EtOAc (0% WA 16% 1#tIAE)o R &8st Ze4 aA=RnE 1R E FASIY, tert-52 N-[(3R,55)-5-1]
-[8-(Eg|Z2F o v E)Fxia-5-d ]9y ed-3-d]7l2ulo| ES et w2 Yt (107 mg, 46%).

MS: m/z = 411.2 M+
U 6

(3R,59)-1-[8-(HEF.2WE)F=d-5-d |-5-WedyHFd-3-o}7: wetE (5 mL) 5 tert-FE N-[(3R,55)-
5-ME-1-[8-(EgZF o 2vd)F524d-5-d |9 d 8] d-3-d ] 7} 28| o] E (107 mg, 0.26 mmol)e] &Ho, t]

22 F HCI(5 M, 3.1 mL, 15.63 mmol)2] &S Ao H7letditt. dojxl g8 Ao 1h FoF nuks}
Art. whgo] AL W, WS EIE pH S sat. AF HIO|FIHMO]E gHo 2 77x At A
A ZFES Y oA EHOIE(2mL x 3)E FEIAC. FUINES s, BEllez AL, NaS0E

Azxsger. SulE ggdstl A AAS L, FALE os FAStolAl pre-HPLCE GASHATE: A™, XBridge
Shield RP18 OBD Z=7, 150 mm, 5 um, 13 nm; °]&7%, & T oFAEYEZ (10 mmol/L NHHCO; X3F), 48% WA

68% LI TIAE, 8 min; FAZE7], UV 254 nm. (3R,55)-5-wE-1-[8-(Eg]|ZF o Zu|e) ) 2kl -5-2 |u] 7 2] ¢l -
3-obulS bl mAR AJTE (30 mg, 37%).

S3E 770 HPLC: 99.2% =%, RT = 0.88 min. MS: m/z = 311.0 I+ H MR (400 MHz, CDsOD, ppm) &
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9.01-8.87 (m, 2H), 8.05 (d, J = 8.3 Hz, 1H), 7.26 (d, J = 8.3 Hz, 1H), 4.22 (m, 1H), 4.09-3.93 (m,
1H), 3.21 (m, 1H), 2.60-2.44 (m, 2H), 2.26-2.01 (m, 2H), 1.10-0.84 (m, 4H).

AA 4 35: FFE 78 ((3R,55)-1-(8-F22FA&A-5-9)-5-rmd v 2 d-3-0}71) 9 §FA

Br
o - - Fedl,. Had0,, =
cl MOy MM, BO°C, 1h il MH; 12000 4h i
el
Method T
\(TNHBD-: \(\,NH Bo \/j,NH:
i <
H HCI In dioxans N
RS S =
Pdidbals CHCl,, Davephos, | MeCH, ri,.2h
KiPOy OMF, 130°C, 3h “*NJ‘%I/ S
Method R = Mathod & Cl

2-BER-5-F2 WAool AcOH (50 mL) = 4-BER-1-F7

il
o
v
m
il
=,
ré_“
©
©
=~

g, 12.43 mmol)9
5.67 g, 100.52 mmol)S Ao A H7lalgict. dold EFES 1 h FeF 80 ColA mwalgl
A W, Vg EFE F aAE st AAsIAL, ANE st sFEh. FHAL

= g oN)og 7-88 FH O}Oﬂu} Aol z%&% ol &l ofAlElo] E(100mL x 3) o=
ATk, &E sl Al AAGS, 5-

w7

SFHER-g-FRR = 2239-1 2 3-E8L (4.23 g, 45.90 mmol) F 5-BRFE-2-ZF22}dA(2.06 g,
9.88 mmol)2] £l FeS0,.7H,0 (520 mg, 1.87 mmol) 2 3t (3 g, 29.67 mmol)S A20A 7tk &

A EFES 4 b FF 120 CoA mursleith, Ao WA ¥, 9g EREBS 2F ASHAS gl
& AbgSt] pil 13704 2T P EFES oY opdEllEGNL x 3w FEIAAG. 4714ES
wgeha, nelelo® AASA, NaSOE AZSNGE. $U0E AASIA AARE, AAE S F EOAC (0%

WA 94% 2HtAE) o R &3te] Fq] AREIHIE A S, 5-HER-G-FERFHEAS = 11
A= AT (760 mg, 32%). MS: m/z = 243.8 [M+H] .

(3R,59)-1-(8-F22H=d-5-¢4)-5-vedyHgld-3-o}7: (3R,55)-1-(8-F 227 Ed-5-4)->-w LI g dl-
3-olle W R 2 68 A RFle], 5-HER--FZIZ ALY D tert-5E (3R,59)-5-WEIH 2 H-3-L 7= 1}k
Ho|ERRE AxHYrt. = BAHAES e 275t pre-HPLCE AAetth: AH, XBridge C18 OBD Prep
A=, 5 um, 19 mm x 150 mm; ©|%FA, & 5 MeOH (with 10 mmol/L NHHCO;), 20% WA 50% ZLTIAE, 10

min; A=7], UV 254 nm. (3R,59)-1-(8-F22FA=H-5-4)-5-H a7 d-3-o}7NE whe vl udg=z A9
o} (25 mg, 35%).
SEE 78: HPLC: 99.6% <%=, RT = 0.76 min. MS: m/z = 276.1 [M+H]'. 'H NMR (400 MHz, CD:OD, ppm) &

8.93 (dd, J = 4.3, 1.6 Hz, 1H), 8.66 (dd, J = 8.5, 1.7 Hz, 1H), 7.83 (d, J = 8.1 Hz, 1H), 7.63 (dd, J
=85 4.2 Hz, 1), 7.21 (d, J = 8.1 Hz, 1H), 3.52-3.36 (m, 1H), 3.36-3.19 (m, 20), 2.48 (t, J = 10.7
Hz, 1), 2.38 (t, J=11.1 Hz, 1H), 2.20-2.08 (m, 2H), 1.06-1.00 (m, 4H).

AA e 36: 3FE 79 (N-[(3R,59)-1-[8-(H|ZF L2 E)F =4 -5-U |-5-r @ d-3-Y ]-2-3| =2A 22
ol =) A
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Nj H BAST N
T
5 P (dbajy CHOI, DOM, o, 16h | J
K4P0y,, Davephos, N
1 DMF, 130°C. 3h 4J
7 F
Methad R Mathad B
NH; :] =
HCI in dioxana HO
MeQH, r, 1h Nj HATLL DIEA, K
DMF, 11, an
Method & Method J

tert-F&  N-[(3R,59)-1-(8-EHFAXAA-5-d)-5-vE g D-3-L |72 n}Ho]E:  tert-F9°  (3R,59)-1-
(8- F| =28 -5-A)-5-vd g d-3-L7l2nH o] Ex= W RS A}83510]8-B 2RI 5ael-5-712 5 41 3]
= 2 tert-F¥ (3R,59)-5-vlEu g d-3-L7tEntmo]|EL 2 B AxEHJT. = AAES A T EtOAc
(0% WAl 20% ZHCUAE) o2 &H3te Ed4 AZrETHIRE GAste], tert-FE N-[(3R,55)-5-H4E-1-
[B-(EgEFo=2dd)F=d-5-4d ]9 a8 d-3-d |7} 2ntH o] EE = A2 ATt (467 mg, 39%). MS:

m/z = 371.1 [l

Wy 8

tert-%d (3R,59)-1-(8-(HEF . 2We)FA =4 -5-U)-5-vd g H g d-3-L7l=2uro|E: gZFEave (5
mL)  F tert-F8 N-[(3R,59)-1-(8-F L F 54 -5-9)-5-v & 9 #| 2] J-3-L |7t =v}H o] E (140 mg, 0.38
mmol)2] oMol DAST (1.24 g, 7.66 mmol)S A-2oA H7FetAtt. Ao &8 16 h T+ Ao wvksl
ek, wWhgol AAHIYE W, 2F Hﬂilﬂ oJE g (10%, 30 mL)9 M7= FASAT. dojxl EFE o
g olMElo] E(50nL x 3) R FEIGU. FUINES 2FetaL, BElo g AlHE A, Na,S0, = AZET. &
S 7elsl A A AL, AALE A = EtOAc (0% WX 15% 2T AE)oZ faste] Zu4 ZZulE1Y
g2 AAs], tert-HE N-[(3R,55)-1-[8- (B EF o 2wd)F 54 -5-A |-5-W & v of| 2] D -3- | 7L 2 npvf| o] E
o ure zbA A= AT (49 mg, 33%). MS: m/z = 393.2 [M+H]'.

rlo

N—[(3R 59)-1-[8~(HEF L2 ) A 54A-5-d]-5-Hedf g d-3-d]-2-3| =3 A =2 @o}u=: N-[(3R,55)-

-[B-(HEF=me)F54d-5-4 -5-mE 9 H g d-3-d |-2-3| =F A 2 2ol ==, B 6 B J& A3}
oq 23| EEZA ZZ I tert-H-E (3R,59)-1-(8-(HZF2HE)FA544d-5-4)-5-He I df U -3-L I} =1}
Wol|Eo RRE AzxHJY. F AAES S =48k A pre-HPLCE BAISIAt: A#, XBridge C18 OBD
Prep A%, 5 um, 19 mm x 150 mm; ©]&A, & % MeOH (10 mmol/L NHHCO; ¥3}), 30% WA 60% LI CAE,
10 min; HZ&7], W 254 nm. N-[(3R,59)-1-[8- (T &F =2 E) 7 5ia-5-d]-5-H ey o g d-3-Y ]-2-3| =5
A2 Foln =8 =& T2 AATt (21 mg, 18%).

SE 79: HPLC: 95.6% <%, RT = 1.58 min. MS: m/z = 365.2 [MH] . HOMR (300 MHz, CDsOD, ppm) &

8.88-8.80 (m, 2H), 7.94 (d, J = 8.2 Hz, 1H), 7.80-7.40 (m, 1H), 7.31 (d, J = 8.2 Hz, 1H), 4.26-3.89
(m, 4H), 2.73 (t, J=10.8 Hz, 1H), 2.52 (t, J = 11.1 Hz, 1H), 2.15-1.95 (m, 2H), 1.32 (d, J = 6.8 Hz,
3H), 1.27-1.16 (m, 1H), 0.99 (d, J = 6.4 Hz, 3H).
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AN 37: 3FE 80 ((R)-5,5-tME-1-(I & x[2,3-b]H A -8-Q) 9 g d-3-0}71) 9] A

5 e o

H
N
HG! n dioxane N
Hoc DIEA. DMF, MeOH, rt; 12h Ny A
b 130°C, 12h [ !I I\
A, 2

W™ "N

Method 8 Method &

w9

(R)-tert-%4€ 5,5-tdEe-1-(FF=[2,3-b] ¥ A 8- ) HHd-3-dF =0l o] E: DNF (2 mL) T tert-F€
N-[(3R)-5,5-t W g H g H-3-Ld |7t EntHo] E (27 mg, 0.12 mmol)e] &, g-FrEe%[2 3-b] K
(22 mg, 0.13 mmol) 2 DIFA (24 mg, 0.19 mmol)S A-&o]x Arlatgitt. ozl LS 12 h EoF 130 ColA
Wkl Tr, AL7kA Wb 3wk EIES B (20 nl)o IR FAsHT. doji EIFHES o E oA
HolE(20mL x 3)E F&agtt. §7185S 2Feta, Beeloz MHs L, NaS0,2 =39, gw& 79t
ol A ABII, DAFS #lal 2 EtOAc (0% WA 50% 2 YA E)R fa]3te] Za2 FRutEad w2 A4 5
o] tert-%8 N-[(3R)-1-(8-Alo}=F 54 -5-9)-5 5-tjWE g d-3-L |7t 2npH o] ES a4 uA2 A
T} (40 mg, 98%). MS: m/z = 358.2 [M+H]'.

(3R)-5,5-HHlEd-1-[F I =[2,3-b] & -8-L 1o A A-3-o}F1: Hete (5 nl) T tert-%% N-[(3R)-5,5-T]
WE-1-[9 g 2 [2,3-b] 9 A -8-L |9 H g d-3-D |7} 2ulo] E (39 mg, 0.11 mmol)e &, TS =
HC1(4 M, 5 mL, 20 mmol)9] NS ALox H7lelgdrt. Folx AL 12 h FoF Ao x wukslgieh. vt
o] ¢tn¥ ¥, o TFES FAYSNA sF3tL, TAME v X3A5HA pre-IPLCE AFAISHTH: AH
XBridge BEHI130 Prep C18 OBD A%, 150 mm, 5 um, 13 mm; ©]54, & & ofEUEZ (0.05% NHOH 23),

30% WA 80% 1FYAE, 10 min; HZE7], UV 254 nm. (3R)-5,5-td€-1-[F| %= [2,3-b]F -8~ |3 =2
d-3-ol9l S A o U= AT (12 mg, 44%).

f 010 of

33E 80: HPLC: 99.2% =%, RT = 0.77 min. MS: m/z = 258.1 [M+H]+. I NR (400 MHz, CDsOD, ppm) &

8.95 (d, J =1.7 Hz, 1H), 8.83 (d, J = 1.7 Hz, 1H), 8.66 (d, J = 5.6 Hz, 1), 7.10 (d, J = 5.7 Hz,
1), 4.72 (dd, J = 12.3, 4.1 Hz, 1H), 4.34 (d, J = 12.7 Hz, 1H), 3.49-3.36 (m, 1H), 2.93 (d, J = 12.6
Hz, 1H), 2.78 (t, J = 11.4 Hz, 1H), 1.90 (dd, J = 12.7, 3.9 z, 1H), 1.40-1.27 (m, 1H), 1.08 % 1.06
(s, 6H).

AAo 38: FFE 8l (8-[(3R,59)-3-3|=FA-5-H B A d-1-4 | 54A-5-7tE U EH ) 9] A4

MaNC., AcOH M

[ E H,0, 0°C-rt. 10k E i
-

CH

8-[(3R,59)-3-3| =2 A|-5-w Ao F 2] d-1-Y ]9} 54 -5-FLHUED: 0 Coll A, AcOH (5 mL) 3 8-[(3R,59)-3-
opr| m-5-w| & ¥ 2] W -1-A | F 54U -5-7F R Y E™ (178 mg, 0.67 mmol)2] &M, & (1 mL) ZF NaNOp (229
mg, 3.33 mmol)9] &N& Hrletlth. Aozl FHS 10 h B A2olA] wpkaldrt. wkgo] s

THEES gYstdA &8, IAE tg 248l A pre-HPLCE AAISHY: 278, XBridge BEH130 Prep
C18 OBD A¥, 19 x 150 mm, 5 um, 13 nm; ©]&4, & & MeOH (10 mmol/L NHHCO; 23H), 30% W= 80% Lz
== A

A5 g el e-1-2 19 5 AR5 EY S

- S

T, o

fAE, 10 min; A=7], UV 254 nm. 8-[(3R,55)-3-3|=
g A2 AU (30 mg, 17%).
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SEE 81 HPLC: 99.9% <%, RT = 1.13 min. MS: m/z = 269.2 [M+H]'. 'H NMR (400 MHz, CD:OD, ppm) &

8.99-8.88 (m, 2H), 8.11 (d, J = 8.4 Hz, 1H), 7.27 (d, J = 8.4 Hz, 1H), 4.42 (dd, J = 11.5, 4.2 Hz,
1H), 4.14-3.92 (m, 2H), 2.73 (dd, J = 11.5, 10.3 Hz, 1H), 2.62 (t, J = 11.7 Hz, 1H), 2.30-2.12 (m,
1), 2.11-1.99 (m, 1H), 1.24-1.10 (m, 1H), 1.05 (d, J = 6.6 Hz, 3H).

AAe) 39: SFE 82 & 3FE 83 (8-[(3R,559)-3-0}u| =-5-(EFEF o=z E) I g d-1-4 1 =43 -5-FI 1
UE" 2 8-[(3S,5R)-3-0lu]=-5-(EFEF2r e )vugd-1-d 1A 5L -5-Ft LU E-) 9] §A

[N cis isomer HCtin ioxane _ 4 Ly
i DIEA, DMF, 130°C. 108 E :@ MeCH, .4 h E o
N NZ
Method 9 Meathod & G

i isames cis isomer

M M

HI-.,_ T + N\-. T

[N-" - [Nf -
OGN CH

isamar 1 isomer 2

chiral resoiution

Cis-8-[3-otv|=-5-(EZESF L2 )M gd-1-d ]| AFLAA-5-FtRYEL: cis-8-[3-olr -5 (EEFLR
ey d-1-d A 541 -5-7l M UEL S Wy 9 2 68 ALg3le] -HRRI=mAd-5-7lHUEYH 2 tert-
e cis-5-(EgEFeadd) v d-3-d7t=2uto] EZRE] A xH Y. Cis-8-[3-olv| =-5-(EgEF LR
W) T W-1-G ]9 AR -5t U E YL th 28kl A prepPLC = AAlste] dojAth: A, XBridge
C18 OBD Prep A=, 5 um, 19 mm x 150 mm; ©]5%4, & F MeOH (10 mmol/L NHJHCO; 323%H), 20% WA 50% L)

OAE, 10 min; AE7], UV 254 nm. HPLC: 99.0% <%, RT = 1.21 min. MS: m/z = 322.1 [M+H]+. ' NMR (300
Hz, CDsOD, ppm) & 8.99-8.85 (m, 2H), 8.15 (d, J = 8.3 Hz, 1H), 7.30 (d, J = 8.3 Hz, 1H), 4.54 (d, J

= 10.5 Hz, 1H), 4.28-4.19 (m, 1H), 3.24-3.12 (m, 1H), 3.03-2.84 (m, 2H), 2.75 (t, J = 11.2 Hz, 1H),
2.36 (d, J=12.3 Hz, 1H), 1.52-1.38 (m, 1H).

8-[(3R,5S)-3-o}1| =-5-(EZ EF e 2W ) H I H-1-4 1A Z A -5-7tRJEE 2 8-[(3S,5R)-3-}H]| =-5-(E
ﬂ%#giuﬂ'a)aﬂﬂ]ﬂﬂ—l—%]ﬂi@ﬂ—s—ﬂiqza: cis=8-[3-o}n| -5~ (EZ EF 2w e )3 | d-1-d | F]
SA--5-7ERUEZDS] 27l QMM E T xSt 712 prep-HPLCOlA FEldle] dojxivt: AH,
Repaired ADH, 0.46 x 15cm, 5um; ©]%&4F, EtOH, @A+ (0.1% DEA), 30% S-&wl, 20 min; FAZE7], UV 254 nm. 2
N AAES EEsta I,

olo]Am 1: (60 mg, 13%, =4 11x]) HPLC: 99.3% =%, RT = 1.21 min. MS: m/z = 322.0 [M+H]+. I NMR
(300 MHz, CDsOD, ppm) & 8.99-8.85 (m, 2H), 8.15 (d, J = 8.3 Hz, 1H), 7.30 (d, J = 8.3 Hz, 1H), 4.54

(d, J=10.5 Hz, 1H), 4.28-4.19 (m, 1H), 3.24-3.12 (m, 1H), 3.03-2.84 (m, 2H), 2.75 (t, J = 11.2 Hz,
1H), 2.36 (d, J = 12.3 Hz, 1H), 1.52-1.38 (m, 1H).

ofo]Am 2: (56 mg, 12%, =% IA|) HPLC: 99.2% =X, RT = 1.21 min. MS: m/z = 322.0 [M+H]+. H NMR
(300 MHz, CDsOD, ppm) & 8.99-8.85 (m, 2H), 8.15 (d, J = 8.3 Hz, 1H), 7.30 (d, J = 8.3 Hz, 1H), 4.54

(d, J =10.5 Hz, 1H), 4.28-4.19 (m, 1H), 3.24-3.12 (m, 1H), 3.03-2.84 (m, 2H), 2.75 (t, J = 11.2 Hz,
1H), 2.36 (d, J = 12.3 Hz, 1H), 1.52-1.38 (m, 1H).
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U SE S0l fARE W eR AlxH o

3FE 84 (cis—8- (3¢l =-5-(EEF e 2ve)¥Hd-1-d) A5 -5-FtRYEH): 3-F 229 F = [2,3-
blo g H tert-HE cis-5-(EFEFezdd) I g d-3-dsl2nire|ES 2 RE , HPLC: 99.1% <%, RT =

0.88 min. MS: m/z = 298.2 [M+H] ' NMR (400 MHz, CDsOD, ppm) & 8.96 (d, J = 1.7 Hz, 1H), 8.83 (d, J

= 1.7Hz, 1H), 8.71 (d, J = 5.6 Hz, 1H), 7.12 (d, J = 5.5 Hz, 1H), 4.91-4.98 (m, 1H), 4.46-4.55 (m,
1H), 3.21-3.00 (m, 2H), 2.94-2.74 (m, 2H), 2.39-2.29 (m, 1H), 1.59-1.41 (m, 1H).

AAX o 40: FFE 85 (cis-N-[1-(8-Alo}=F H44A-5-Y)-5-(E EF 2 2vd ) d 2 d-3-4]1-3,3-t) e F&t
ol =) A

o
Fal NHz F-l': UM -
T ; Ty K
A M M

T = HATU, i, (’Mm ‘“xl
L DR 11 4 iy
' Al i
M :
]
_ Methaod J
S ROl oL imane

Cis-N-[1-(8-Al o} =7 B4 -5-9 )-5-(E EF 2 FH 2 d-3-¢ 1-3,3-0ud R ol = cis-N-[1-(8-A]
obF| HAY-5-U)-5-(EYEF o2 e ) adgd-3-d]-3,3-tuga i eeln| == ¥ J& AR&3te], cis—8-
[3-olr -5-(EgEFo2md)d g d-1-d | 5A4H-5-7l LU EH e 3,3-tvg F it o 2 K
AzxFGAt. = BAHES & 20384 pre-HPLCE AAstr: A%, XBridge C18 OBD Prep Z#, 5 um,
19 mm x 150 mm; ©]&A, & 5 MeOH (10 mmol/L NHHCO; ¥3F), 30% WA 80% ZIHTIAE | 10 min; AE7], UV
254 nm. Cis-N-[1-(8-Alo}=F]54d-5-d)-5-(EZEF2d )2 d-3-4]-3,3-tr e F-goln =& =3
A A2 AT (50 mg, 45%).

3}§E 85: HPLC: 99.3% <%, RT = 2.12 min. MS: m/z = 420.2 [MHH] I NR (300 MHz, CDsOD, ppm) &

8.99-8.85 (m, 2H), 8.10 (d, J = 8.3 Hz, 1H), 7.30 (d, J = 8.4 Hz, 1H), 4.62 (d, J = 11.5 Hz, 1H),
4.27-4.12 (m, 2H), 3.08-2.73 (m, 3H), 2.28 (d, J = 12.5 Hz, 1H), 2.07 (s, 2H), 1.59 (d, J = 12.2 Hz,
1H), 1.01 (s, 9H).

U SE S0l FARE W eR AlxH o

SFE 86 (cis-3,3-HHIB-N-[1-[HF =[2,3-b] ¥ 22 -8-L |-5-(E EF =W E) FH 2| d-3-d | F- &or| =)
cis=1-(F Y =[2,3-b]FT-8-)-5-(E EF e 2re) v g gfd-3-o}rl 3 3 3-tjrd et oz 8 . HPLC:

99.4% <%, RT = 1.33 min. MS: m/z = 396.2 [M+H]+.]H NMR (400 MHz, CDsOD, ppm) & 8.99 (d, J = 1.7 Hz,

1H), 8.87 (d, J = 1.7 Hz, 1H), 8.76 (d, J = 5.5 Hz, 1H), 7.24 (d, J = 5.6 Hz, 1H), 5.18-5.10 (m, 1H),
4.60-4.51 (m, 1H), 4.22-4.12 (m, 1H), 3.24-3.13 (m, 1H), 2.99-2.87 (m, 2H), 2.32 (d, J = 12.5 Hz,
1H), 2.13 (s, 2H), 1.78-1.62 (m, 1H), 1.07 (s, 9H).

$HE 222 (cis-N-[1-(B8-AoheA S FU-5-8)-5- (2 EF-2 20 Y) 3 9 2 9-3-2 1-2-(c] 9] Gobu] i) opA =}
HE): 2-(l i Rob] ) o b EAE R 8-(cis-3-0bv]m-5-(E 8] 5 2| ”) 3 o ¢ §-1-9) 7 5 24 -5-7h ] =

Hdo2HE . HPLC: 95.1% <%, RT = 2.57 min. MS: m/z = 407.2 [M+H]+. I NR (300 MHz, CDsOD, ppm) &

8.99-8.85 (m, 2H), 8.10 (d, J = 8.3 Hz, 1H), 7.30 (d, J = 8.3 Hz, 1H), 4.58 (d, J = 11.3 Hz, 1H),
4.29-4.12 (m, 2H), 3.10-2.83 (m, 5H), 2.32-2.27 (m, 7H), 1.70 (td, J = 12.1, 12.1 Hz, 1H).

g 223 (cisN-[1-(8-Alo}=F|54A-5-9)-5-(E EF L 20 €)W | 2 I-3-U | -2-3| EFA| oA Eo}r| =)
2-3|EFAOMEAT R cis=8-(3-obm-b-(E EF e nv ) I g d-1-d) T 5457t R Y EH o R R E

HPLC: 95.3% =%, RT = 1.16 min. MS: m/z = 380.1 [M+H] ' NMR (300 MHz, CDsOD, ppm) & 8.99-8.85 (m,

2H), 8.14 (d, J = 8.4 Hz, 1H), 7.33 (d, J = 8.3 Hz, 1H), 4.65-4.54 (m, 1H), 4.36-4.14 (m, 2H), 4.02
(s, 2H), 3.15-2.88 (m, 3H), 2.32 (d, J = 12.9 Hz, 1H), 1.78 (td, J = 12.1, 12.1 Hz, 1H).
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g 228 (cisN-[1-(8-Alob=d 54 d-5-4)-5-(E EF 22 ) A2 d-3-4 ] 2-(REEI-4-H)o A E
o E): 2-(REEY-4-A)oMEAL B 8-(cis-3-ob|m-5-(EEF 2 2rd)a) o2t -1-) 7| 5 41 -5-7h

HEHoZHE, HPLC: 90.3% &%, RT = 1.73 min. MS: m/z = 449.2 [M+H]+. ' MR (300 MHz, CDsOD, ppm) &

8.99-8.85 (m, 2H), 8.09 (d, J = 8.3 Hz, 1H), 7.29 (d, J = 8.3 Hz, 1H), 4.64-4.53 (m, 1H), 4.31-4.12
(m, 2H), 3.75-3.65 (m, 4H), 3.12-2.84 (m, 5H), 2.56-2.46 (m, 4H), 2.35-2.21 (m, 1H), 1.71 (td, J =
12.1, 12.1 Hz, 1H).

SIFE 229 (cisN-[1-(8-Alol=AS4A-5-9)-5-(EEFL2HE ) Yo d-3-d ]-2-(4-HE 7 H-1-9)
oM Eotu|=): 2-(4-HEIH R -1-L)oFHELF E cis-8-(3-ol] =-5-(EEF o 2ve) v Zd-1-d) A=
A5l R EH o2 HE . HPLC: 99.4% <%, RT = 1.26 min. MS: m/z = 462.2 MMﬁ ﬁNW(%OML
CDsOD, ppm) & 8.99-8.85 (m, 2H), 8.13 (d, J = 8.4 Hz, 1H), 7.33 (d, J = 8.4 Hz, 1H), 4.62 ( apparent

d, J=11.7 Hz, 1H), 4.34-4.16 (m, 2H), 3.17-2.87 (m, 5H), 2.75-2.45 (m, 8H), 2.39-2.27 (m, 4H), 1.73
(td, J=12.1, 12.1 Hz, 1H).

SFHE 424 (cisN-[1-(8-Alo}=-FAE=P-5-9)-5-E EF o2 v d- g d-3-4 |-2-RE2ZA-4-L-o}H Eo} 7|
=) cis~5-(3-otH| =-5-EEF o 2vd-vHZd-1-d)-FAEAU-8-JtHLUEY 3| =2 FZdol= Y 2-REFE
P ol EAL Slm2 SR elo] =0 2 E] | HPLC: >99% 4=, RT = 2.66 min. MS: m/z = 448 [W+H]". 'H NMR (400
Mz, E28XE-d, ppm) § 9.09 (dd, J = 4.2, 1.7 Hz, 1H), 8.47 (dd, J = 8.6, 1.7 Hz, 1H), 8.04 (d, J
= 7.9 Hz, 1), 7.59 (dd, J = 8.6, 4.2 Hz, 1), 7.13 (dd, J = 8.1, 4.0 Hz, 2H), 4.41 (dtt, J = 12.2,
8.4, 4.3 Hz, 1H), 3.84 - 3.71 (m, 1H), 3.71 (t, J = 4.6 Hz, 4H), 3.63 (ddd, J = 11.4, 3.8, 1.9 Hz,
1H), 3.09 - 2.95 (m, 2H), 2.94 (t, J = 11.2 Hz, 1H), 2.84 (dtq, J = 15.5, 7.6, 4.1 Hz, 1H), 2.64 -
2.45 (m, 5H), 2.48 - 2.35 (m, 1H), 1.54 (q, J = 12.2 Hz, 1H).

B3E 426 (cisN-[1-(8-Aloh=-F=¥-5-d)-5-EEF e 2vd -3 22 -3-d | -2-t] v E o}r| .-opA| E o]
E): cis=5-(3-ohe-5-E EF e 2rd-vH g d-1-U)-F=-8-7tR U EH sl=zgzetol= g N N-tv
g2 Ao R e, HPLC: 98.8% w21, RT = 2.61 min. NS: m/z = 406 [M+I]". 'H NWR (400 MHz, 2R2ZEE~d,
ppm) § 9.09 (dd, J=4.2, 1.7 Hz, 1H), 8.48 (dd, J = 8.6, 1.7 Hz, 1H), 8.04 (d, J = 7.9 Hz, 1H), 7.59
(dd, J = 8.6, 4.2 Hz, 1H), 7.23 (s, 1), 7.12 (d, J = 7.9 Hz, 1H), 4.41 (dtd, J = 15.5, 8.4, 4.2 Hz,
1), 3.81 - 3.73 (m, 1H), 3.63 (d, J = 11.1 Hz, 1H), 2.97 - 2.90 (m, 2H), 2.83 (ddp, J = 11.4, 7.6,
3.7 Hz, 1), 2.54 (t, J=11.1 Hz, 1), 2.44 (d, J = 12.2 Hz, 1H), 2.28 (s, 6H), 1.55 (q, J = 12.3 Hz,
1), 1.28 - 1.24 (m, 1H).

SAE 428 (cisN-[1-(8-Aot=-A=-5-U)-5-EZFL2mE-9 g d-3-4]-3,3,3-EF EFLE-Z 2]
2o E): cis-5-(3-obm-5-ER &R e d-dd-1-d)-FA =87ty EL JrRIEeto]n Hl
3,3,3-EEFO T 2w 2o 2 HE | HPLC: >99% %, RT = 4.03 min. MS: m/z = 431 [MH]". 'H NMR (400
Miz, F22¥EF-d, ppm) & 9.06 (dd, J = 4.2, 1.7 Hz, 1), 8.45 (dd, J = 8.6, 1.7 Hz, 1), 8.02 (d, J
= 7.9 Hz, 1), 7.59 (dd, J = 8.6, 4.2 lz, 1), 7.11 (d, J = 8.0 Hz, 1H), 5.93 (d, J = 7.6 Hz, 1I),
4.42 (dtd, J = 15.0, 8.6, 8.1, 4.1 Hz, 1H), 3.79 (ddt, J = 11.6, 4.1, 1.7 Hz, 1), 3.62 (ddt, J =
11.3, 3.7, 1.5 Hz, 1), 3.11 (q, J = 10.5 Hz, 21), 2.93 (t, J = 11.2 Hz, 1H), 2.83 (dtq, J = 15.4,
7.6, 3.9 Hz, 1), 2.56 (dd, J = 11.6, 10.7 Hz, 1), 2.47 (dt, J = 12.6, 4.0 Hz, 1), 1.55 (q, J = 12.2
Hz, 1H).

HHE 131 (cisW-[1-(8-Alohe-AEA-5-2)5-E0) EF2 2o D52 9-3-91-3,3-Tl ol - F 2oful =):
cis—5-(3-ol =-5-Ef EF 2 E-9 g d-1-d)-FAEd-8-7IRYEH =2 F2gfol= ¢ 3 3-fvgi
2o ZRE | HPLC: >09% 4%, RT = 4.37 min. MS: m/z = 419 [M+H]". 'H NMR (400 MHz, S=ZE2-d, ppn)
§ 9.08 (dd, J = 4.2, 1.7 Hz, 1H), 8.48 (dd, J = 8.6, 1.7 Hz, 1H), 8.03 (d, J = 7.9 Hz, 1H), 7.60 (dd,
J=8.6, 4.2 Hz, ), 7.11 (d, J = 8.0 Hz, 1H), 5.28 (d, J = 7.8 Hz, 1H), 4.41 (dddd, J = 16.2, 12.4,
8.2, 4.3 Hz, 1), 3.79 (dq, J = 10.0, 2.2 Hz, 1H), 3.66 - 3.57 (m, 1H), 2.92 (t, J = 11.3 Hz, 1H),
2.82 (ddq, J = 15.5, 7.9, 3.8 Hz, 1H), 2.53 - 2.36 (m, 2H), 2.05 (d, J = 1.7 Hz, 2H), 1.48 (q, J =
12.2 Hz, 1H), 1.03 (s, 9H).
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EE 511 (N-[5,5-HUEFL2-1-(8-EIEFo2vd-FA=d-5-¢4)-IHgd-3-4 | -2-(4-d - # & -1-
Ad)-olAEctu]=):  (4-mE-TH| 2} -1-L)-olAEA 2 5 5-UEFL2-1-8-EYZFeEvd-F=ad-5-
o)-3] 7 2] Hl-3-2o}al . ZHE] . H NMR (400 MHz, DMSO-ds) & 9.07 (d, J = 4.0 Hz, 1H), 8.61 (d, J = 8.7

Hz, 1H), 8.13 (d, J = 8.2 Hz, 1H), 8.05 - 7.92 (m, 1H), 7.74 (dd, J = 8.3, 3.8 Hz, 1H), 7.37 (d, J =
8.0 Hz, 1H), 4.41 (s, 2H), 3.47 (dt, J = 33.3, 11.5 Hz, 4H), 3.11 (s, 1H), 2.95 (t, J = 3.6 Hz, 2H),

2.43 (s, 4H), 2.29 (s, 4H), 2.12 (d, J = 2.8 Hz, 3H). MS: m/z = 472 [M+H]ﬂ

3AE 512 (N-[5,5-HEFL2-1-(8-EFEF 2 E-FEd-5-9)-9 g d-3-d |-2-EE2EA-4-G-olH Eo}
nT): REZd-4-d-olEs 2 550202 -1-(8-Eg IR 2ng-7xd-5-2)-3 g H-3-Ao}ul . H
NMR (400 MHz, DMSO-ds) & 9.06 (d, J = 3.8 Hz, 1H), 8.59 (d, J = 8.6 Hz, 1H), 8.12 (d, J = 7.8 Hz,

1), 8.02 (d, J = 8.3 Hz, 1), 7.75 (dd, J = 8.5, 3.9 Hz, 1H), 7.37 (d, J=8.1Hz, 1H), 4.39 (s, 1H),
3.57 (d, J =5.5Hz, 4H), 3.43 (d, J = 13.6 Hz, 3H), 3.08 (d, J = 9.7 Hz, 2H), 2.97 (s, 2H), 2.47 -

9.37 (m, 4H), 2.28 (d, J = 15.5 Hz, 1H). MS: m/z = 459 [M+H] .

A3E 513 (2-AEFRZ2Y-N-[5,5-UZF 0 2-1-(-EFZZo 2 d-A&d-5-9)-HH g d-3-4]-2-3| =
ASLAEOIE ) AFEE A o H A oA B 5, 5T ORI (50 e 2 E a5

ﬂﬂﬂﬂ%ﬁ@mﬁ&#ﬂ.MNW(MOWzDMOM § 9.05 (dd, J =4.2, 1.6 Hz, 1H), 8.57 (ddd, J =

8.6, 4.7, 1.8 Hz, 1H), 8.12 (dd, J = 8.1, 2.0 Hz, 1H), 7.88 (d, J = 8.3 Hz, 1H), 7.73 (ddd, J = 8.7,
4.2, 3.1 Hz, 1H), 7.35 (dd, J = 8.0, 4.6 Hz, 1H), 5.56 (d, J =4.4 Hz, 1H), 4.35 (dd, J = 8.8, 4.4 Hz,
1H), 3.65 - 3.49 (m, 2H), 3.49 - 3.36 (m, 2H), 3.01 (q, J = 9.8, 8.9 Hz, 1H), 2.48 - 2.16 (m, 2H),

1.12 - 1.00 (m, 1H), 1.00 - 0.85 (m, 1H), 0.54 - 0.19 (m, 4H). MS: m/z = 430 [M+H]ﬂ

ElZ2opu=): 5-((3R,55)-3-0l| e-5-Eg] EF 2 2 d-v g d-1-2)-F 5 -3t EY = I 2ol

338 576 (N-[(3R,59)-1-(8-Ao}=-FAE&-5-Y)-5-EFZ T o 2 d-v g d-3-9 ]-2-9 H g d-1-g-0] X%
9 oo-vE-2-v g d-1-g-Z 28240 2 R E . HPLC: >99% <%, RT = 2.92 min. MS: m/z = 474.6 [M+H]

I NMR (400 MHz, DMSO-d6, ppm) & 9.06 (dd, J = 4.2, 1.6 Hz, 1H), 8.58 (dd, J = 8.6, 1.7 Hz, 1H), 8.26
(d, J=8.0Hz, 1H), 7.75 - 7.68 (m, 2H), 7.33 (d, J = 8.1 Hz, 1H), 4.23 - 4.11 (m, 1H), 3.59 - 3.43
(m, 2H), 3.20 (s, 1H), 2.94 (t, J=11.5 Hz, 1H), 2.75 (t, J = 11.1 Hz, 1H), 2.33 (t, J = 5.4 Hz, 4H),
2.14 - 2.06 (m, 1H), 1.76 (q, J = 12.2 Hz, 1H), 1.55 (q, J = 5.0 Hz, 4H), 1.40 (d, J = 6.9 Hz, 2H),
1.06 (d, J = 13.1 Hz, 6H).

35S 577 (N-[(3R,58)-1-(8-Alo}l - &R -5-U)-5-EF EF 2 v g-v g d-3-4]1-2-(3,3-trE-g Ezd
-1-g)-oAEolm| =) 5-((3R,58)-3-o}| e-5-EFEF 2 2vd-g e d-1-d)-FA=d-8-7tHUES s|l=23F
2gol= @ (3,3-tdd-gZd-1-Y)-olNEAS ZRE] . HPLC: >99% %, RT = 2.98 min. MS: m/z =
460.5 [WHH1. H NNR (400 MHz, DMSO-d6, ppm) & 9.06 (dd, J = 4.2, 1.6 Hz, 1H), 8.58 (dd, J = 8.6, 1.7
Hz, 1H), 8.25 (d, J = 8.0 Hz, 1), 7.77 (d, J = 8.0 Hz, 1), 7.72 (dd, J = 8.6, 4.2 Hz, 1H), 7.33 (d,
J=8.1Hz, 1H), 3.62 - 3.47 (m, 2H), 3.21 (s, 1H), 2.93 (t, J = 11.5 Hz, 1H), 2.75 (t, J = 11.1 Hz,
), 2.66 - 2.58 (m, 2H), 2.37 - 2.28 (m, 2H), 2.15 (d, J = 12.3 Hz, 1), 1.71 (q, J = 12.3 Hz, 1H),
1.53 (t, J=7.0Hz, 2H), 1.05 (d, J = 1.0 Hz, 6H).

SE 578 (1I-AE22=Z=29-Hudd-4-7L2E QA [(3R,59)-1-(8-A ol e-F & -5-YU)-5-EFZSF 0 2 g-3]
Hd-3-g1-olv=): 5-((3R,59)-3-}H| =-5-EEF e 2vd -y #gd-1-d)-F 58-I HYEY 3| =2 F
2fole 2 (- ANZFEIZ2I-yigdd-4-7tEB A0 2 8E . HPLC: >99% <%, RT = 2.77 min. MS: m/z =
472.30 IN#HT". 'H NMR (400 MHz, DNSO-d6) & 9.06 (dd, J = 4.2, 1.6 Hz, 1H), 8.58 (dd, J = 8.6, 1.7 Hz,
), 8.25 (d, J=8.0 Hz, 1H), 7.91 (d, J = 7.3 Hz, 1H), 7.72 (dd, J = 8.6, 4.2 Hz, 1H), 7.32 (d, J =
8.1 Hz, 1H), 3.62 - 3.50 (m, 2H), 3.19 (d, J = 11.4 Hz, 1H), 2.93 (td, J = 9.6, 7.8, 4.0 Hz, 3H), 2.60

(t, J=11.2 Hz, 1H), 2.23 - 2.01 (m, 4H), 1.71 - 1.37 (m, 6H), 0.38 (dt, J = 6.5, 3.2 Hz, 2H), 0.30 -
0.20 (m, 2H).

33E 579 (N-[(3R,58)-1-(8-Alo}=-HA&H-5-9)-5-EFZF o 2 v d-9 ¥ g d-3-4 ]-N' ,N'-T] | d-&2 o} 7]
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=): 5-((3R,55)-3-ch=-5-Eg| ZF o wrEd-vdd-1-4)-A=d-8-7tHYEY s|l=rFwdol= 3 NN-
o g-salofyito 2 BE . HPLC: >99% %, RT = 3.82 min. MS: m/z = 476.5 [M+H] . HONR (400 MHz,
DMSO-d6, ppm) & 9.06 (dd, J = 4.2, 1.6 Hz, 1H), 8.58 (dd, J = 8.6, 1.7 Hz, 1H), 8.26 (d, J = 8.0 Hz,
1), 8.02 (d, J=7.4 Hz, 1H), 7.71 (dd, J = 8.6, 4.2 Hz, 1H), 7.32 (d, J = 8.1 Hz, 1H), 4.13 (s, 1H),
3.61 - 3.51 (m, 2H), 3.30 (d, J = 7.0 Hz, 2H), 3.27 - 3.16 (m, 3H), 2.95 (t, J = 11.6 Hz, 1H), 2.60
(t, J=11.2 Hz, 1H), 2.42 - 2.27 (m, 3H), 2.18 (d, J = 12.2 Hz, 1), 1.51 (g, J = 12.3 Hz, 1), 1.11
(t, J=7.1Hz, 3H), 0.96 (t, J=7.1Hz, 3H).

3}131E 584 (N-[(3R,59)-1-(8-Alo}-FAEV-5-U)-5-EZZFQ 2vd-T g d-3-A]-2-(4,4-HEFL2-N&
23 A )-olHEolu]|=): 5-((3R,55)-3-oln=-5-EgZF o 2W g -3 g d-1-9)-AEH--7tHUEY ==
FrglolE 9 (4 4-UEFoE-XNFEAN)-olEALC ZRE . HPLC: >99% %, RT = 4.39 min. MS: m/z =
481.5 (W] 'H NMR (400 MHz, DMSO-d6, ppm) & 9.07 (dd, J = 4.2, 1.6 Hz, 1H), 8.59 (dd, J = 8.6, 1.7
Hz, 1H), 8.26 (d, J = 8.0 Hz, 1H), 8.04 (d, J = 7.2 Hz, 1), 7.72 (dd, J = 8.6, 4.2 Hz, 1H), 7.33 (d,
J=8.1Hz, 1), 4.15 (s, 1), 3.62 - 3.52 (m, 2H), 3.21 (d, J = 11.6 Hz, 1H), 2.95 (t, J = 11.6 Hz,
M), 2.61 (t, J=11.2 Hz, 1H), 2.19 (d, J = 12.4 Hz, 1H), 2.07 - 2.02 (m, 2H), 1.96 (s, 2H), 1.82 (s,
o), 1.71 (t, J=11.1Hz, 3H), 1.51 (q, J = 12.3 Hz, 1H), 1.19 (dq, J = 11.9, 6.1 Hz, 2H).

332 585 (N-[(3R,55)-1-(8-Alole-A & -5-U)-5-EFEF L 2vd-HFd-3-9]-2-(1-0| A== H -3 7 7]
H-4-g)-ofM|Eo}lu]=): 5-((3R,55)-3-0}n| =-5-EF ZF o 2Hd-Td g d-1-d)-A=d-8-JIRUEH Z (1-
o) 23 237 -3] 7 2] §l-4-2 )-opM| AL 2 HE] L HPLC:  >99% %%, RT = 2.85 min. MS: m/z = 488.5 [W+]’. 'H
MR (400 MHz, DMSO-d6, ppm) & 9.06 (dd, J = 4.2, 1.6 Hz, 1H), 8.58 (dd, J = 8.6, 1.7 Hz, 1H), 8.25
(d, J = 8.0 Hz, 1H), 7.99 (d, J = 7.3 Hz, 1H), 7.72 (dd, J = 8.6, 4.2 Hz, 1H), 7.32 (d, J = 8.1 Hz,
), 4.14 (s, 1), 3.57 (d, J = 8.9 lz, 2I), 3.19 (s, 1), 2.94 (t, J = 11.6 Hz, 1H), 2.69 (s, 2H),
2.66 - 2.56 (m, 2H), 2.17 (d, J = 12.1 Hz, 1H), 2.08 - 1.97 (m, 4H), 1.65 - 1.45 (m, 4H), 1.10 (d, J =
12.6 Hz, 2H), 0.93 (d, J = 6.6 Hz, 6l).

AR 41 BE 87 B BFE 88 ((9)-N-((3R,59)-1-(8-Aloh=A %4 -5-Q)-5-(EI FF L Zo|) YA 2D
3-9)-2-3 =2A A RBOIEE B (9)N-((35,5R)-1-(8-A|oF e 54 -5-2)-5-(E] S F 0 2 D) )7
29-3-2)-2-3| =2 A 3 QR eoln =) o] FA

FJ:: MH; ':‘?/J o Dﬁj'/'cua
F,c MH F _-,E\(\,NH
. J
[ j:> HATLI, DIEA N

DME, 407G, 15h 'TNH
@ ®
Method J

CiE FEomer CH
momar 1 isamer 2

(S)-N-((3R,5S)-1-(8-Al o} =F 54 -5-U )-5-(E EZF L2 ) ¥ ¥ 2] D-3-9 )-2-3| =EFA| -3-wd F-&olu| =
2 (S)-N-((3S,5R)-1-(8-Al o} = FAZ A A-5-Y )-5-(ER EF L2 E ) 9 ¥ 2| I -3-% ) -2-3| =5 A]-3-v| & F-gho} |
=:  (S)-N-((3R,5S)-1-(8-Alo}w=F| Z AT -5-U)-5-(EZ| EF .2 WY 9] 7| 2] T -3-4 ) -2-3]| =F A -3-H| & {-ho}
u= 8 (S)-N-((3S,5R)-1-(8-Alob e 4 -5-U ) -5-(EB| Z2F . 29 &) 3] 7| 2] 1 -3~ ) -2-3]| =FA]-3-H| & -
Boln| ==, W J& AMESIY], cis-8-(3-olH|=-5-(EEF 2 E) g d-1-d) A 5AA-5-7tlH U EY
L (9)-2-3| EFA-3-mdFEHI o2 H Y AzHAT. dES dAFH R vy 28X prep-HPLCOE 74
Aetdet: A9, XBridge Shield RP18 OBD ZA#, 19 x 250 mm 10 um; ©]%A, & = oEYEZ (0.05%
NHsH:0), 30% WA 40% ZT)AE, 15 min; HZ7], UV 254 mn. ©]F (S)-N-((3R,55)-1-(8-A]o} = =4kl -
5-)-5-(EgEFeadd)ad el d-3-d)-2-3| =F A -3-m g F-eroju| =] 27] tvlol~H o mE olo]im=
o5 ZstelA 712 prep-HPLCE #2late] dojxvh: Awl, CHIRALPAK AD-3, 0.46 x 5cm, 3um; ©]&7, @4t
% EtOH (0.1% DEA), 40% S-&wl, 20 min; A7), UV 254 nm. 270 tlolxEgleme BAES B3t 49
=
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ofo]am 1: (54 mg, 18%, =% I1A|) HPLC: 98.5% =X, RT = 2.58 min. MS: m/z = 294.2 [M+H]+. H NMR
(300 MHz, CDsOD, ppm) & 8.93 (d, J = 1.8 Hz, 1H), 8.89 (d, J = 1.8 Hz, 1H), 8.11 (d, J = 8.3 Hz, 1H),

7.29 (d, J = 8.3 Hz, 1H), 4.58 (d, J = 12.0 Hz, 1H), 4.30-4.09 (m, 2H), 3.83 (d, J = 3.7 Hz, 1H),
3.11-2.82 (m, 3H), 2.29-2.25 (m, 1H), 2.09-2.03 (m, 1H), 1.81-1.69 (m, 1H), 0.99 (d, J = 6.9 Hz, 3H),
0.85 (d, J =6.8 Hz, 3H).

ololAm 2: (19 mg, 6%, =AM 1x]) HPLC: 95.7% =%, RT = 3.03 min. MS: m/z = 422.1 [M+H]ﬂ I NIR
(300 MHz, CDsOD, ppm) & 8.93 (d, J = 1.8 Hz, 1), 8.89 (d, J = 1.8 Hz, 1H), 8.11 (d, J = 8.3 Hz, 1H),

7.29 (d, J = 8.3 Hz, 1H), 4.58 (d, J = 12.0 Hz, 1H), 4.30-4.09 (m, 2H), 3.83 (d, J = 3.7 Hz, 1H),
3.11-2.82 (m, 3H), 2.29-2.25 (m, 1H), 2.09-2.03 (m, 1H), 1.81-1.69 (m, 1H), 0.99 (d, J = 6.9 Hz, 3H),
0.85 (d, J =6.8 Hz, 3H).

U SE S0l fARE W eR AlxH o

SEE 89 € FE 90 ((29)-2-3|=FA|-3-w&d-N-[(3R,55)-1-[H & = [2,3-b]H &FA-8-L | -5-(EFZFLE
He)yHgd-3-d ] F-eeln e Jlzrg2eol= F ((29)-2-3 =FA]-3-HE-N-[(3S,5R)-1-[F 2| =[2,3-b] 7]
#BR-8-4d]-5-(EF EF2re)vHgd-3-d]qeoln = | =2F2F0|=): cis-1-(I = [2,3-b] v 247 -8-
Q)-5-(EgjZ e zre) g g d-3-0o}7 @ (5)-2-3|E2A]-3-v&FelatozHE | olo]Am 1: HPLC: 99.6%
S5 RT = 1.42 min. MS: m/z = 398.1 [MHH]". 'H NMR (300 MHz, CDOD, ppm) & 9.10-8.95 (m, 2H), 8.63

(d, J = 1.5 Hz, 1H), 7.41-7.32 (d, J = 5.6 Hz, 1H), 6.12-5.31 (m, 1H), 5.21-4.82 (s, 1H), 4.29-4.19
(m, 1H), 3.75 (d, J = 10.5 Hz, 1H), 3.61-3.52 (m, 1H), 3.41-3.27 (m, 1H), 3.06-2.99 (m, 1H), 2.38-2.20
(m, 1H), 2.15-1.88 (m, 2H), 1.16-1.01 (m, 3H), 0.82-0.93 (m, 3H). o}e]Aw 2: HPLC: 95.8% =%, RT =
+

0.89 min. MS: m/z = 398.1 [M+H] I NIR (300 MHz, CD,OD, ppm) & 910-8.95 (m, 2H), 8.63 (d, J = 1.5

Hz, 1H), 7.41-7.32 (d, J = 5.6 Hz, 1H), 6.12-5.31 (m, 1H), 5.21-4.82 (s, 1H), 4.29-4.19 (m, 1H), 3.75
(d, J = 10.5 Hz, 1H), 3.61-3.52 (m, 1H), 3.41-3.27 (m, 1H), 3.06-2.99 (m, 1H), 2.38-2.20 (m, 1H),
2.15-1.88 (m, 2H), 1.16-1.01 (m, 3H), 0.82-0.93 (m, 3H).

3EE 146 2 SFE 147 ((R)-N-((3R,55)-1-(8-Alo} = =431 -5-4 )-5-H e ¥ H 2| -3-¥ )-3-3| =F-A| 4,4~
oG AT = R (S)-N-((3R, 59)-1-(8-Al of 7] 3 21521 )-5-o B3] 2] ©1-3-0 )-3-3| =5 4] -4, 4-T] ]
et} =) 8-((3R,59)-3-0b0| m-5-m| &3] H 2] Wl-1-91) 7] 524 el 5-7h WL ES 8 3-5] = 2|4 4-T) v g
Ao @BE] . olo]4m 1: HPLC: 98.0% %%, RT = 1.39 min. MS: m/z = 396.2 [M+H]'. 'H NMR (300 Miz,
CD:OD, ppm) & 8.95-8.82 (m, 2H), 8.09 (d, J = 8.4 Hz, 1H), 7.28 (d, J = 8.5 Hz, 1H), 4.35 (dd, J =
98.2, 11.8 Hz, 2H), 4.22-4.08 (m, 1H), 3.69 (dd, J = 10.2, 2.6 Hz, 1H), 2.80-2.60 (m, 2H), 2.40 (dd, J
= 14.2, 2.6 Hz, 1H), 2.28-2.06 (m, 3H), 1.23 (td, J = 12.0, 12.0 Hz, 1), 1.00 (d, J = 6.5 Hz, 3H),
0.92 (s, 9H). oFo]Zw 2: HPLC: 99.3% %%, RT = 1.41 min. MS: m/z = 396.2 [M+H] . 'H NMR (300 Mz,
DD, ppm) §8.95-8.82 (m, 2H), 8.09 (d, J = 8.4 Hz, 1H), 7.31 (d, J = 8.4 Hz, 1H), 4.34 (t, J = 11.4

+

Hz, 2H), 4.13 (d, J = 12.1 Hz, 1H), 3.68 (dd, J = 10.3, 2.6 Hz, 1H), 2.83-2.63 (m, 2H), 2.40 (dd, J =
14.1, 2.6 Hz, 1H), 2.29-2.04 (m, 3H), 1.22 (td, J = 12.0, 12.0 Hz, 1H), 1.01 (d, J = 6.4 Hz, 3H), 0.92
(s, 9H).

FFE 148 € FFE 149 ((R)-3-3|=FA-4,4-Y v E-N-((3R,55)-5-HE-1-(H 2 = [2,3-b]H &7 -8-L ) H
gd-3-)Agtoln|= L (5)-3-3|=FA]-4,4-0HED-N-((3R,59)-5-H & -1-(F A =[2,3-b] ¥ &2 -8-< ) 3 = &
d-3-d)HAgoln|=): (3R,55)-5-vwlE-1-(I = [2,3-b]F &H-8-) v H 2] d-3-o}W] F 3-3|=FA|-4 4-t]vE]
ek o HE | ofo]4m 1: HPLC: 99.0% %%, RT = 1.09 min. MS: m/z = 372.3 [M+H]". 'H NMR (300 Mz,
DD, ppm) & 8.89 (d, J = 1.8 Hz, 1H), 8.78 (d, J = 1.8 Hz, 1H), 8.62 (d, J = 5.7 Hz, 1H), 7.13 (d,
J=57Hz, M), 4.67 (t, J=11.0 Hz, 21), 4.10-3.98 (m, 1), 3.66 (dd, J = 10.2, 2.6 Hz, 1H), 2.88

2.65 (m, 2H), 2.38 (dd, J = 14.2, 2.7 Hz, 1H), 2.26-2.07 (m, 2H), 1.99-1.89 (m, 1H), 1.23 (td, J =
12.1, 12.1 Hz, 1H), 0.98 (d, J = 6.6 Hz, 3H), 0.89 (s, 9H). o}o]A™ 2: HPLC: 99.3% v, RT = 1.12
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min. MS: m/z = 372.3 [M+H]ﬁ I NMR (300 MHz, CDsOD, ppm) & 8.89 (d, J = 1.8 Hz, 1H), 8.78 (d, J = 1.8

Hz, 1H), 8.62 (d, J =5.7 Hz, 1H), 7.13 (d, J = 5.7 Hz, 11), 4.67 (¢, J = 11.0 Hz, 2H), 4.10-3.98 (m,
1), 3.66 (dd, J = 10.2, 2.6 Hz, 1H), 2.88-2.65 (m, 2H), 2.38 (dd, J = 14.2, 2.7 Hz, 1H), 2.26-2.07
(m, 2H), 1.99-1.89 (m, 1H), 1.23 (td, J = 12.1, 12.1 Hz, 1H), 0.98 (d, J = 6.6 Hz, 3H), 0.89 (s, 9H).

FgE 150 € 3FE 151 ((S)-N-((3R,55)-1-(8-A| o} =] =43 -5- ) -5~ & F H 2| -3~ )-3-H| & F &o} x|
= @ (R)-N-((3R,59)-1-(8-A]o} = =4 el 5-A )-5-v & o] | F 1 -3- )-3-w| D Agho}m]| =) 8-((3R,55)-3-°}
M ae-5-m g g H gy -1-9) A5 A -5t R EY 9 3-vg gt o 2 R E L ofe]am 1t HPLC: 92.2% k=,
RT = 2.86 min. MS: m/z = 366.2 [M+H]". 'H NMR (300 MHz, CDOD, ppm) & 8.99-8.85 (m, 2H), 8.11 (d, J =

8.4 Hz, 1M), 7.30 (d, J = 8.4 Hz, 1H), 4.40 (d, J = 11.9 Hz, 1H), 4.32 (d, J = 12.5 Hz, 1H), 4.22-4.10
(m, 1H), 2.83-2.63 (m, 2H), 2.23 (dd, J = 13.4, 6.1 Hz, 1H), 2.15-1.95 (m, 3H), 1.94-1.84 (m, 1H),
1.47-1.36 (m, 1), 1.34-1.16 (m, 2H), 1.02 (d, J = 6.4 Hz, 3H), 0.95 (d, J = 6.9 Hz, 6H). ofo]ixH 2:

I NMR (300 MHz, CDyOD, ppm) & 8.99-8.85 (m,

HPLC: 90.4% <=%, RT = 1.54 min. MS: m/z = 366.2 [M+H]ﬁ
20), 8.11 (d, J = 8.4 Hz, 1H), 7.30 (d, J = 8.4 Hz, 1H), 4.40 (d, J = 11.9 Hz, 1H), 4.32 (d, J = 12.5
Hz, 1H), 4.22-4.10 (m, 1H), 2.83-2.63 (m, 2H), 2.23 (dd, J = 13.4, 6.1 Hz, 1H), 2.15-1.95 (m, 3H),
1.94-1.84 (m, 1H), 1.47-1.36 (m, 1H), 1.34-1.16 (m, 2H), 1.02 (d, J = 6.4 Hz, 3H), 0.95 (d, J = 6.9
Hz, 6H).

3E 152 2 3FE 153 ((S)-3-HE-N-((3R,59)-5-HE-1-(F = [2,3-b]H TR -8-Y) A HFd-3-Y ) A &ho}
= @ (R)-3-9WE-N-((3R,55)-5-"&-1-(F & = [2,3-b]FFF-8-L)H H & d-3-Y)Feholm| =) : (3R,59)-
S-wE-1-(H 2= [2,3-b] 9 & -8-d) A 2| d-3-o}] H F-weHAei o2 RE . ofo]4~m 1: HPLC: 97.4%
%) RT = 1.23 min. MS: m/z = 342.3 [W+H]'. 'H NMR (400 MHz, CD:OD, ppm) & 8.95 (d, J = 1.8 Hz, 1H),

8.83 (d, J=1.8 Hz, 1H), 8.68 (d, J = 5.6 Hz, 1H), 7.17 (dd, J = 5.8, 1.6 Hz, 1H), 4.77-4.65 (m, 2H),
4.16-4.02 (m, 1H), 2.91-2.72 (m, 2H), 2.25 (dd, J = 13.4, 6.1 Hz, 1H), 2.16-1.94 (m, 3H), 1.98-1.82
(m, 1H), 1.50-1.19 (m, 3H), 1.11-0.91 (m, 9H). o}e]4&™ 2: HPLC: 96.6% =%, RT = 1.23 min. MS: m/z =
+

342.3 [M+H] I NMR (400 MHz, CDOD, ppm) & 8.95 (d, J = 1.8 Hz, 1H), 8.83 (d, J = 1.8 Hz, 1H), 8.68

(d, J=5.6 Hz, 1), 7.17 (dd, J = 5.8, 1.6 Hz, 1), 4.77-4.65 (m, 2H), 4.16-4.02 (m, 1H), 2.91-2.72
(m, 2H), 2.25 (dd, J = 13.4, 6.1 Hz, 1H), 2.16-1.94 (m, 3H), 1.98-1.82 (m, 1H), 1.50-1.19 (m, 3H),
1.11-0.91 (m, 9H).

SEE 154 € FFE 155 ((R)-N-((3R,5S)-1-(8-Alo} = =43 -5-¢U)-5-vd v H 2| d-3-4 )-2-H| & F-glo}n|
= %@ (S)-N-((3R,59)-1-(8-A o} =F] Had -5-A)-5-d g H F D -3-Q )-2-wd F o} =): 8-((3R,55)-3-°}
ny-5-wEd g d-1-) FAS5AU-5-7tHUEH @ 2-vgd el o 2 g olo]Am 1: HPLC: 92.2% &%, RT

= 2.41 min. MS: m/z = 352.2 [M+H]+.]H NMR (400 MHz, CDsOD, ppm) & 8.95-8.82 (m, 2H), 8.08 (d, J = 8.4

Hz, 1H), 7.28 (d, J = 8.4 Hz, 1H), 4.40-4.24 (m, 2H), 4.20-4.04 (m, 1H), 2.80-2.60 (m, 2H), 2.29 -
2.16 (m, 1H), 2.13-1.96 (m, 3H), 1.68-1.32 (m, 2H), 1.35-1.07 (m, 5H), 1.03-0.86 (m, 6H). o}o]4&™ 2:

" NMR (400 MHz, CD:OD, ppm) & 8.90 (dd, J =

HPLC: 95.1% =%, RT = 1.42 min. MS: m/z = 342.3 [M+H]ﬁ
13.6, 1.8 Hz, 2H), 8.08 (d, J = 8.4 Hz, 1H), 7.28 (d, J = 8.4 Hz, 1H), 4.40-4.24 (m, 2H), 4.20-4.04
(m, 1H), 2.80-2.60 (m, 2H), 2.29 - 2.16 (m, 1H), 2.13-1.96 (m, 3H), 1.68-1.32 (m, 2H), 1.35-1.07 (m,
5H), 1.03-0.86 (m, 6H).

3E 156 2 FHFE 157 ((R)-2-HE-N-((3R,59)-5-HE-1-(F = [2,3-b]H TR -8-Y) A HHI-3-Y ) { &ho}
= =@ (S)-2-HE-N-((3R,55)-5-"E-1-(FE = [2,3-b] 1 -8-L ) A A d-3-Y) F ol =) (3R,59)-
5-WE-1-(I g = [2,3-b] ¥ 2k -8-d) d A gl -3-o}7] = 2-WEeBero g RE | ololAm 1: HPLC: 96.0%
%) RT = 1.11 min. MS: m/z = 328.2 [M#H]'. 'H NMR (400 MHz, CD:OD, ppm) & 8.94 (d, J = 1.8 Hz, 1H),
8.85 (d, J = 1.8 Hz, 1), 8.62 (d, J = 6.0 Hz, 1), 7.21 (d, J = 6.0 Hz, 1), 4.70-4.50 (m, 2H), 4.13-
3.99 (m, 1H), 2.97-2.77 (m, 2H), 2.32-2.15 (m, 1H), 2.14-1.91 (m, 2H), 1.70-1.54 (m, 1H), 1.51-1.36
(m, 1H), 1.37-1.23 (m, 3H), 1.19-1.00 (m, 6H), 0.92 (t, J = 7.4 Hz, 3H). o}o]&™ 2: HPLC: 91.8% +%=,
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RT = 1.11 min. MS: m/z = 328.2 [M+H]+.1H NMR (400 MHz, CDsOD, ppm) & 8.94 (d, J = 1.8 Hz, 1H), 8.85

(d, J=1.8 Hz, 1H), 8.62 (d, J = 6.0 Hz, 1H), 7.21 (d, J = 6.0 Hz, 1H), 4.70-4.50 (m, 2H), 4.13-3.99
(m, 1H), 2.97-2.77 (m, 2H), 2.32-2.15 (m, 1H), 2.14-1.91 (m, 2H), 1.70-1.54 (m, 1H), 1.51-1.36 (m,
1H), 1.37-1.23 (m, 3H), 1.19-1.00 (m, 6H), 0.92 (t, J = 7.4 Hz, 3H).

SEE 158 € IFFE 159 ((S)-N-((3R,55)-1-(8-Alo} = A4 -5-¢ )-5-wE 9 F g d-3-¢)-2-H FA 2= %
o= W (R)-N-((3R,58)-1-(8-A| o} = =ae]-5-Q )-5-H D A A & d-3- )-2-HEA T2 @o}u|E): 8-
((3R,5S)-3-o}n=-5-Hdu H ] d-1-Y) F 5 aAA-5-7tHUEH D 2-wEAZZ WAL, ofo] 4w 1: HPLC: 99.6%

%, RT = 1.27 min. MS: m/z = 354.2 [M+H]ﬂ MR (400 MHz, CD,OD, ppm) & 8.98-8.84 (m, 2H), 8.09

(d, J=8.4 Hz, 1H), 7.28 (d, J = 8.4 Hz, 1H), 4.32-4.10 (m, 3H), 3.75 (q, J = 6.7 Hz, 1H), 3.37 (s,
3H), 2.89 (dd, J = 12.0, 10.4 Hz, 1H), 2.70 (dd, J = 12.6, 10.6 Hz, 1H), 2.15-1.99 (m, 2H), 1.41-1.27
+

(m, 4H), 1.02 (d, J = 6.4 Hz, 3H). o}o]&m 2: HPLC: 96.0% =%, RT = 2.60 min. MS: m/z = 354.1 [M+H]
' NMR (400 MHz, CD,OD, ppm) & 8.96-8.82 (m, 2H), 8.09 (d, J = 8.4 Hz, 1H), 7.28 (d, J = 8.4 Hz, 1H),

4.32-4.10 (m, 3H), 3.75 (g, J = 6.7 Hz, 1H), 3.37 (s, 3H), 2.89 (dd, J = 12.0, 10.4 Hz, 1H), 2.70 (dd,
J=12.6, 10.6 Hz, 1H), 2.15-1.99 (m, 2H), 1.41-1.27 (m, 4H), 1.02 (d, J = 6.4 Hz, 3H).

338 160 2 3FFE 161 ((S)-2-HWIEA-N-((3R,59)-5-W€-1-(H g = [2,3-b]HFF-8-Q)FH P D-3-Y)=Z=2
Holuj= & (R)-2-"IFA-N-((3R,55)-5-H€-1-(F B = [2,3-b]F A -8-L ) A H FH-3-Y ) T2 go}lu| =):
(3R,58)-5-HE-1-(FA P =[2,3-b]F A -8-) Ao g d-3-0}q] L 2-HEAZZRAOZRE, olo]iam 1:

HPLC: 99.6% =%, RT = 1.27 min. MS: m/z = 354.2 [M+H]+. I NIR (400 MHz, CDsOD, ppm) & 8.92 (d, J =

1.8 Hz, 1H), 8.81 (d, J = 1.8 Hz, 1H), 8.65 (d, J = 5.6 Hz, 1H), 7.14 (d, J = 5.6 Hz, 1H), 4.70-4.54
(m, 2H), 4.10 (tt, J = 11.1, 4.2 Hz, 1H), 3.75 (q, J = 6.7 Hz, 1H), 3.37 (s, 3H), 2.96 (dd, J = 12.4,
10.8 Hz, 1H), 2.77 (dd, J = 12.9, 11.1 Hz, 1H), 2.13-1.92 (m, 2H), 1.43-1.26 (m, 4H), 1.02 (d, J = 6.5
+

. 1
Hz, 3H). o}o]&™ 2: HPLC: 96.0% =%, RT = 2.60 min. MS: m/z = 354.1 [M+H] . H NMR (400 MHz, CD;OD,

ppm) & 8.92 (d, J= 1.8 Hz, 1H), 8.81 (d, J = 1.8 Hz, 1H), 8.65 (d, J =5.6 Hz, 1H), 7.14 (d, J = 5.6
Hz, 1H), 4.70-4.54 (m, 2H), 4.10 (tt, J = 11.1, 4.2 Hz, 1H), 3.75 (q, J = 6.7 Hz, 1H), 3.37 (s, 3H),
2.96 (dd, J = 12.4, 10.8 Hz, 1H), 2.77 (dd, J = 12.9, 11.1 Hz, 1H), 2.13-1.92 (m, 2H), 1.43-1.26 (m,
4H), 1.02 (d, J = 6.5 Hz, 3H).

FE 173 € FFE 174 ((S)-N-((3R,5R)-1-(8-Alof=F H4-5-Y )-5- A E2 224y ¥ g H-3-¢ )-2-3| =
S GREolEE B (S)-N-((3,59)-1-(8-AloheA 540 -6-9)-5-A S22 B 2 e -3-2)-2- 5| =%
Al-3-mEF ROt E): cis-8-(3-ohvm-5-Al F R 2 h v d-1-e) A 5 AR 57t Y E” 8 (S)-2-3] =5
A-3-mgReto 2 BE . ofo]&n] 1: HPLC: 94.0% <%, RT = 2.52 min. MS: m/z = 394.3 [M+1]". 'H MR
(300 MHz, CDOD, ppm) & 8.89 (d, J = 1.8 Hz, 1H), 8.85 (d, J = 1.8 Hz, 1H), 8.05 (d, J = 8.4 Hz, 1H),

7.22 (d, J = 8.4 Hz, 1H), 4.34-4.00 (m, 3H), 3.82 (d, J = 3.7 Hz, 1H), 3.03-2.85 (m, 2H), 2.20-1.97
(m, 2H), 1.54 (q, J = 11.6 Hz, 1H), 1.22-1.04 (m, 1H), 0.99 (d, J = 6.9 Hz, 3H), 0.85 (d, J = 6.8 Hz,
3H), 0.72-0.56 (m, 1H), 0.52-0.38 (m, 2H), 0.18 (dd, J = 4.8, 2.9 Hz, 2H). o}o]4&n 2: HPLC: 93.8% <

=, RT = 2.57 min. MS: m/z = 394.3 [MH]. 'H NVR (300 MHz, CD:OD, ppm) §8.89 (d, J = 1.8 Hz, 1H),

8.85 (d, J = 1.8 Hz, 1), 8.05 (d, J = 8.4 Hz, 1), 7.22 (d, J = 8.4 Hz, 1H), 4.34-4.00 (m, 3H), 3.82
(d, J = 3.7 Hz, 1H), 3.03-2.85 (m, 2H), 2.20-1.97 (m, 2H), 1.54 (q, J = 11.6 Hz, 1H), 1.22-1.04 (m,
1), 0.99 (d, J = 6.9 Hz, 3H), 0.85 (d, J = 6.8 Hz, 3H), 0.72-0.56 (m, 1H), 0.52-0.38 (m, 2H), 0.18
(dd, J = 4.8, 2.9 Hz, 2H).

SIE 429 € FRFE 430 ((S)-N-[(3R,55)-1-(8-Alote-FAER-5-Y)-5-EFEF 2 2vE-v g d-3-<4 -
2-3=EEA-3-HE-FE Zoln= B (S)-N-[(3S,5R)-1-(8-A o} =-F =7 -5-Y)-5-EFEF e 2 d-F g H-3-
Y]-2-3| EEA-3-HE-RE ZoluE): cis-5-(3-o}r]-5-EgZF e 2re-v# g d-1-2)-FA =H-8-IlH U E
Y serFagols P (29)-2-3 =2 -3-WEg e o 2 1 E | ofo]Aw 1: HPLC: 98.8% <%=, RT = 3.80

min. MS: m/z = 341 [M+H] 'H NIR (400 MHz, EE2=XF-d, ppm) § 9.08 (dd, J = 4.2, 1.7 Hz, 1H), 8.48
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(dd, J =8.6, 1.7 Hz, 1H), 8.04 (d, J = 8.0 Hz, 1H), 7.59 (dd, J = 8.6, 4.2 Hz, 1H), 7.12 (d, J = 8.0
Hz, 1H), 6.59 (d, J = 8.1 Hz, 1H), 4.41 (dtd, J = 16.1, 8.2, 4.2 Hz, 1H), 4.02 (d, J = 3.1 Hz, 1H),
3.82 - 3.73 (m, 1, 3.68 - 3.59 (m, 1), 2.94 (t, J = 11.3 Hz, 1), 2.83 (dtd, J = 12.0, 8.0, 4.1 Hz,
M), 2.54 (t, J=11.2 Hz, 1), 2.44 (d, J=12.6 Hz, 1H), 2.24 (pd, J = 6.9, 3.0 Hz, 1), 1.54 (q, J
12.3 Hz, 1), 1.04 (d, J = 7.0 Hz, 3H), 0.88 (d, J = 6.9 Hz, 3H). o}o]Am™ 2: HPLC: >99% =%, RT =

70 min. MS: m/z = 341 [MH1]. H NMR (400 MHz, 222X E-d, ppm) & 9.09 (dd, J = 4.2, 1.7 Hz, 1H),
8.48 (dd, J = 8.6, 1.7 Hz, 1H), 8.04 (d, J = 7.9 Hz, 1H), 7.60 (dd, J = 8.6, 4.2 Hz, 1), 7.13 (d, J =
8.0 Hz, 1), 6.55 (d, J = 8.0 Hz, 1), 4.40 (dtt, J = 16.3, 8.3, 4.2 Hz, 1H), 4.03 (d, J = 3.0 Hz,
), 3.81 - 3.72 (m, 1H), 3.68 - 3.60 (m, 1H), 2.93 (t, J = 11.2 Hz, 1H), 2.82 (ddt, J = 15.0, 7.5,
3.9 Hz, 1), 2.54 (t, J = 11.1 Hz, 1H), 2.45 (d, J = 12.5 Hz, 1H), 2.19 (pd, J = 6.9, 3.0 Hz, 1H),
1.56 (q, J=12.2 Hz, 1H), 1.02 (d, J = 7.0 Hz, 3H), 0.80 (d, J = 6.9 Hz, 3H).

3FE 437 2 FE 438 ((S)-1-dE-H S d-2-72 524 [(3S,5R)-1-(8-Alo}e-FA & -5-U)-5-EB EF
LEME-gHgd-3-d]-olr= &2 (S)-1-E-HEFHD-2-Ft2 5L [(3R,59)-1-(8-A ot =-FAEH-5-Y)-
5-Ef R 2 E-Hagd-3-d]-olE): cis-5-(3-olv|=-5-EEF o 2rd-F A gd-1-4)-F=H-8-7}
HUEHY suzdzgoele 9 -dg-|-Z 2oz HE . ofo]xm 1: HPLC: >99% +%, RT = 2.77 min. MS:
n/z = 446 [T, H MR (400 MHz, ZRZ¥E-d, ppn) 6 9.09 (dd, J = 4.2, 1.7 Hz, 1), 8.49 (dd, J =
8.5, 1.7 Hz, 1H), 8.04 (d, J=7.9 Hz, 1H), 7.60 (dd, J = 8.6, 4.2 Hz, 1H), 7.54 (d, J = 8.2 Hz, 1H),
7.13 (d, J=7.9 Hz, 1H), 4.34 (dddd, J = 16.3, 12.6, 8.4, 4.3 Hz, 1H), 3.77 - 3.69 (m, 1H), 3.67 -
3.57 (m, 1H), 3.14 (dd, J = 8.7, 6.8 Hz, 1H), 3.05 (dd, J = 10.5, 4.3 Hz, 1), 2.93 (t, J = 11.2 Hz,
1H), 2.83 (ddp, J = 11.6, 7.8, 3.8 Hz, 1H), 2.71 - 2.46 (m, 3H), 2.41 (d, J = 12.4 Hz, 1H), 2.33 (ddd,
J=10.6, 9.2, 6.0 Hz, 1), 2.14 (dtd, J = 13.0, 9.8, 7.5 Hz, 1H), 1.84 - 1.69 (m, 2H), 1.68 - 1.57
(m, 1H), 1.54 - 1.46 (m, 1H), 1.10 (t, J = 7.2 Hz, 3H). o}o]&m™ 2: HPLC: >99% <%=, RT = 2.79 min.

MS: m/z = 446 [M+H]+.1H NMR (400 MHz, 22X F-d, ppm) § 9.09 (dd, J = 4.2, 1.7 Hz, 1H), 8.50 (dd,
J=28.6, 1.7 Hz, 1H), 8.03 (d, J = 7.9 Hz, 1H), 7.60 (dd, J = 8.6, 4.2 Hz, 1H), 7.55 (d, J = 8.4 Hz,
M), 7.12 (d, J = 8.0 Hz, 1H), 4.42 - 4.29 (m, 1H), 3.82 - 3.73 (m, 1H), 3.66 - 3.58 (m, 1H), 3.17 (t,
J=7.61Hz, 1), 3.03 (dd, J = 10.3, 4.4 Hz, 1H), 2.95 (t, J = 11.3 Hz, 1H), 2.82 (ddt, J = 15.5, 7.9,
3.8 Hz, 1H), 2.60 - 2.38 (m, 4H), 2.38 - 2.29 (m, 1H), 2.18 (dtd, J = 13.0, 10.3, 7.8 Hz, 1H), 1.88
(ddd, J = 12.6, 8.2, 4.0 Hz, 1H), 1.84 - 1.76 (m, 1H), 1.71 (dd, J = 12.7, 5.9 Hz, 1H), 1.54 - 1.47
(m, 1H), 1.01 (t, J = 7.2 Hz, 3H).

w

AN 42: FFE 91 & FFE 92 (cis,cis8-(3-(U-FEZAAFEIA)olr|x)-5-(EFZTF L2 2vd) T ¥
ZFd-1-A)A=AA-5-FIRUEH L cis,trans-8-(-3-((4-3|=EZFAA 24 )oln| = )-5-(EF EF2=2HE) Y
HEd-1-9)As4H-5-FlHUEZ) 9] §A

X .
O O

FUC\O/NH.2
M {:L F;C\fj,NH Fil MH
i' j::] NaBH;CH, AcOH, N H
2 MeOH. rt, 15k
M =M = _-‘N =
CN L. | L I
cls lsomer Methaod 10 N N 15

CH
isomear 1 isoamar 2
w10
Cis,cis—8-(3-((4-3=ZAAEZ2 A )olr x )-5-(EZ EFLEME) D HHD-1-) ASAI-5-FtEUEH E
cis, trans-8-(3-((4-3|=JAAERZ I )otr1)-5-(EEF L2 E) Y d-1-)AFAI-5-7tHUEH):
HehE (5 ) F cis=8-[3-ole-5-(EEFo=md) A d-1-9d | A54H-5-7t LY EZ (220 mg, 0.68
mmo) o] Mol 4-F|EZSAAFEZA-1-2 (118 mg, 1.03 mmol), NaBH;CN (124 mg, 1.97 mmol), o}AEXF
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(0.5 mL)& Aol H71strh. dojx &9 15 h 5¢F Aol wisiginh. whgo] SAHAS ), s
NHCL (10 mL) 9] H7k= FAsi0n. ol E3HES EtOAc(50nl x 3) o2 FE3v. #7145 =
BElo g AlFslar, Na,S0,2 7AZsIAT. &ufE 7Zetstoll A AlASL, cis E trans ofolA™ (2 2
FEEA)E vy skl A prep-HPLCE 23 3tith: A¥, XBridge Shield RP18 OBD &, 19 x 150 mm 10
um; °l5A, B F oMAEYER (0.05% NI, H,0 £33, 30% WA 45% 2 YA E, 11 min; FE7], UV 254 nm.

l

ofo]am 1: (25 mg, 23%, =% I1A]) HPLC: 99.4% =%, RT = 1.25 min. MS: m/z = 420.2 [M+H]ﬂ H NMR
(300 MHz, CDsOD, ppm) & 8.95-8.84 (m, 2H), 8.10 (d, J = 8.3 Hz, 1H), 7.24 (d, J = 8.3 Hz, 1H), 4.46-
4.28 (m, 2H), 3.59-3.44 (m, 1H), 3.24-3.13 (m, 1H), 3.01 - 2.93 (m, 1H), 3.01-2.80 (m, 2H), 2.70-2.57
(m, 2H), 2.33 (d, J = 12.5 Hz, 1H), 2.13 (dd, J = 9.3, 6.1 Hz, 1H), 2.04-1.87 (m, 3H), 1.49-1.08 (m,
5H).

ofe]4m 2: (19 mg, 18%, @A) 1#)) HPLC: 97.6% +=%. RT = 1.87 min. MS: m/z = 420.0 [M+H]'. 'H NIR
(300 MHz, CD:OD, ppm) & 8.95-8.84 (m, 2H), 8.10 (d, J = 8.3 Hz, 1H), 7.24 (d, J = 8.4 Hz, 1H), 4.43-
4.33 (m, 2H), 3.87 (br s, 1H), 3.24-3.16 (m, 1H), 3.08-2.58 (m, 4H), 2.35 (apparent d, J = 12.4 Hz,
1), 1.89-1.35 (m, 9H).

o2 3FESo] FASE Wi o w A x2EATH:

AgE 93 2 IFE M (cis,cis4-((1-(FAF=[2,3-b]HZFA-8-Y)-5-(EFEF o2 d) 9 8| -3-L ) o} 7]
L)X EZAAS ! trans,
cis—4-((1-(FF=[2,3-b]HFA-8-d)-5-(EFZZ o 2WE) W g d-3-) ol =) A ZF2 AL ) cis-1-(F g
E[2,3-b]9EH-8-A)-5-(EEF e 2 e) I H 2| d-3-0}7] 4 4-3=EFAA S Z A =02 HE] . olo]4aH 1:
HPLC: 98.3% %%, RT = 0.98 min. MS: m/z = 396.2 [M+H]'. 'H NMR (300 MHz, CD:OD, ppm) & 8.94 (d, J =
1.7 Hz, 1), 8.79 (d, J = 1.7 Hz, 1H), 8.69 (d, J = 5.5 Hz, 1H), 7.09 (d, J = 5.6 Hz, 1H), 4.83-4.63
(m, 2H), 3.59-3.44 (m, 1H), 3.23-3.00 (m, 2H), 2.84 (dd, J = 8.1, 3.9 Hz, 1), 2.75-2.65 (m, 2H),

2.40-2.28 (m, 1H), 2.18-2.05 (m, 1H), 2.03-1.88 (m, 3H), 1.50-1.42 (m, 1H), 1.35-1.15 (m, 4H). o}o]Ai
# 20 NMR (300 MHz, CDsOD, ppm) & 8.93 (d, J = 1.7 Hz, 1), 8.79 (d, J = 1.7 Hz, 1), 8.69 (d, J =

5.5 Hz, 1H), 7.09 (d, J = 5.6 Hz, 1H), 4.78-4.69 (m, 2H), 3.88 (d, J = 4.6 Hz, 1H), 3.23-2.99 (m, 2H),
2.94-2.67 (m, 3H), 2.36 (dd, J = 12.2, 4.2 Hz, 1H), 1.83-1.73 (m, 3H), 1.71-1.53 (m, 5H), 1.53-1.37
(m, 1H).

BFFE 95 (cis-8-[3-(EEEFL2vE)-5-[(3,3,3-ETEFe2x 23 )olu| 19 D-1-d ] H 54 -5-7I0
YED): cis-8-(3-ob-5-(EgZ2o ame)dsg-1-a) A el -5-7u =g 2 33 3-EgEzeax
292 HPLC: 98.5% <%, RT = 2.95 min. MS: m/z = 418.1 DI, ' NVR (300 Mz, CD:OD. ppm) & 8.99-
8.85 (m, 2H), 8.10 (d, J = 8.3 Hz, 1H), 7.25 (d, J = 8.4 Hz, 1H), 4.44-4.34 (m, 2H), 3.12-2.80 (m,
5H). 2.73-2.57 (m, 1), 2.40-2.20 (m. 3H). 1.45-1.33 (m, 1H).
3EE 96 (cis-1-[FF=[2,3-b]H &R -8-L]-5-(EFSFL2WE)-N-(3,3,3-EF EF 222 9) v g d-3-
olql sl FRdgolt): cis-1-(FF%[2,3-b]F &R -8-U)-5-(EZF o zre)adgd-3-o}w 2 33 3-E
Zeouwa@e o e . HPLC: 95.0% <°%, RT = 1.33 min. MS: m/z = 394.1 [M+H]". 'H NMR (300 MHz,
DD, ppm) 6 8.94 (d, J = 1.8 Hz, 1H), 8.80 (d, J = 1.8 Hz, 1H), 8.70 (d, J = 5.6 Hz, 1H), 7.11 (d,
J=5.06Hz, 1), 4.82-4.68 (m, 2H), 3.12-2.69 (m, 6H), 2.49-2.31 (m, 3H), 1.50-1.38 (m, 1H).
3gE 135 ¥ IIFE 136 (cis—8-((3R,55)-3-((4-3|=2AAEZ A )o}u| 1 )-5-r g d-1-¢ ) AL -
57HEUEY B trans-8-((R,58)-3-((4-3 =FA A F 2 H )}l i )-5-n D] o 2] 9 -1-2) 71557 1]
E”): 8-((3R,55)-3-0}o] ko5 W3 5 2] -1-2) A5 45 AP ED W 4-S SR AN FRAR o RN,
o}o] 4™ 1: (40 mg, 13%, =4 T#) HPLC: 98.9% %%, RT = 1.07 min. MS: m/z = 366.2 [M+H]'. 'H NIR
(400 MHz, CDOD, ppm) & 8.92 (d, J = 1.8 Hz, 1H), 8.84 (d, J = 1.7 Hz, 1H), 8.07 (d, J = 8.4 Hz, 1H),
7.19 (d, J = 8.4 Hz, 1H), 4.63 (dd, J = 13.4, 3.8 Hz, 1H), 4.04-3.95 (m, 1H), 3.54 (tt, J = 10.7, 4.0
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Hz, 1), 3.24-3.11 (m, 10), 2.74-2.49 (m, 30), 2.22-2.08 (m, 2H), 2.06-1.89 (m, 4H), 1.41-1.11 (m,
AH), 1.09-0.95 (m, 4H). oFo]Zm 2: HPLC: 93.0% <%, RT = 1.12 min. MS: m/z = 366.2 [M+H]". 'H MR
(400 MHz, CDsOD, ppm) & 8.92 (d, J = 1.8 Hz, 1H), 8.84 (d, J = 1.8 Hz, 1H), 8.08 (d, J = 8.4 Hz, 1H),
7.20 (d, J = 8.4 Hz, 1H), 4.69-4.55 (m, 1H), 4.06-3.97 (m, 1H), 3.96-3.86 (m, 1H), 3.30-3.16 (m, 1H),
2.84-2.70 (m, 1H), 2.66-2.52 (m, 2H), 2.19-1.94 (m, 2H), 1.92-1.74 (m, 3H), 1.73-1.51 (m, 5H), 1.12-
0.92 (m, 4H).

SE 137 (8-[(8S,5R)-3-HE-5-[(SAE-3-L) ol = ] H 2 d-1-d | A SHAH-5-FFHUEH): SAE-3-&
2 8-((3R,5S)-3-oln w=-5-wEH H g H-1-) FHZ5AH-5-7tHUEH o 2 RE . HPLC: 95.1% «%, RT = 1.12
min. MS: m/z = 324.2 [M+H]. 'H NVR (400 MHz, CD:OD, ppm) & 8.99-8.85 (m, 2H), 8.05 (d, J = 8.3 Hz,
1), 7.16 (d, J = 8.4 Hz, 1H), 4.88-4.76 (m, 2H), 4.59-4.40 (m, 3H), 4.26-4.12 (m, 1H), 4.07-3.98 (m,
1H), 3.04-2.90 (m, 1H), 2.68-2.48 (m, 2H), 2.16-1.91 (m, 2H), 1.14-0.96 (m, 4H).

BFE 138 (8-[(8S,5R)-3-HE-5-[(F&&F-3-L) o = 1B Pd-1-L 1A =4A-5-FtRYEY): T3 =2 F &~
3(2H)-2 2 8-((3R,55)-3-ol1| =-5-vE o g d-1-L) FA 5AA-5-7t R UEZ o 2 8g | HPLC: 99.6% =%, RT
= 1.20 min. MS: m/z = 338.2 [M+H]". 'H NMR (400 MHz, CDOD, ppm) & 8.95-8.83 (m, 2H), 8.06 (d, J = 8.4
Hz, 1), 7.18 (d, J = 8.4 Hz, 1), 4.68-4.54 (m, 1H), 4.09-3.72 (m, 4H), 3.68-3.48 (m, 20), 3.14-2.98

(m, 1H), 2.65-2.52 (m, 2H), 2.31-2.11 (m, 2H), 2.08-1.93 (m, 1H), 1.89-1.69 (m, 1H), 1.11-0.95 (m,
4H).

SFE 139 ((3R,59)-5-HlE-N-(S&E#-3-Y)-1-[HH = [2,3-b]FFA-8-L | HH g Hd-3-o}7]): T =2 F -
302 - 2 (3R,59)-5-dE-1-(Z g =[2,3-b] & -8-L) JH 2] e -3-o}7l o 2 K& . HPLC: 97.1% +%, RT =
0.89 min. MS: m/z = 314.2 [M+H]". 'H NMR (400 MHz, CD,OD, ppm) & 8.92 (d, J = 1.7 Hz, 1H), 8.80 (t, J

= 1.8 Hz, 1H), 8.63 (d, J =5.6 Hz, 1H), 7.05 (d, J = 5.7 Hz, 1H), 5.09-4.99 (m, 1H), 4.43-4.28 (m,
1H), 4.00-3.84 (m, 2H), 3.87-3.49 (m, 3H), 3.06-2.94 (m, 1H), 2.76-2.61 (m, 2H), 2.31-2.13 (m, 2H),
2.03-1.83 (m, 1H), 1.88-1.70 (m, 1H), 1.16-1.00 (m, 4H).

AAe 43: FFE 98 ((2R)-N-[(3R,58)-1-(8-Alob =7 543 -5-4)-5-r @3 s 2 d-3-L ]-2- [ & (v &) o} ]
E]Z2dotu =g 4

o, ahHy
"“.N."
TNM utTJ"‘\'\-
- = B nr,,!'drl
i : :
H ‘-"-f‘*"‘ &; "':"--._‘,.-"‘\M.—"\.\_L PG, Ha HEY, e N ‘I

- TR 00208 . HOHO, EICH, T | HATLL DIEA
0 cke o o \ ] o lagn

HeO, it 20h OMF 40°C 18k rd-hl.q,_,-‘:ael

| % 15-"\«.\;:5-'

Method 11 Wethod 12 wathiod N

C-N

v 11
(s)—z—((Hﬂéiﬂﬂy_é)(oﬂe)o}ﬂli)Egszw: 0CellA, 2F sl=2ko]=(324 mg, 13.50 mmol)<, HEZ}S| =
¥ (50 L) F CR)-2-[[(MNASA) 7R Jo}r]| = | Z 2 7H4H(950 mg, 4.26 mmol)e] &fell H7}skar

, °o]% Q9 %oEl (5.32 g, 34.11 mmol)S #H7}elgdTh. wke EIES 60

25 10 min E<F 0 ColA mukala
AT, wEZo] HAH
(o]

A FhgEa 20 h B wuka & W, B (50 mL)9] Ak FASAG. ol £
S od oA Ho]E(60mL x 3)o2 FE3UT. F7INES 2¢sta, Heldlor AHskal, Na,S0,2 Axs}

stoll Al A ABI, R)-2-[[(HASA) 7R (oe)oln =] Z2dAkS w1 a4 oY

+

stk &wE 7t
(900 mg, 32%)= AU, MS: m/z = 252.2 [MHH] .
v 12

(S)-2-(dE(mg)opr| ) =24 DA t7|stol A, Pd/C (0.1 g, 10%)S, MBS (20 mL) 2 & (20 nl) &
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CR)-2-[[(d=2- A7t d [ (o ') obm]) = ] Z 2 FAH(900 mg, 3.58 mmol, 1.00 equiv) % =22 (0.8 L,
8.74 mmol, 40%)9] &l A2 H7tslglth. 47 vbg EF223E IFSA71 a2 HA ST
A %

- W
E}ES wEtela, 4 T4 FtellA A2oA 20h T FAS ST, B SAHAS o, Y] e EF
S AE =g B3 oieta s AddsteA w53te] (2R)-2-[E(E) ot | Z23HE WA
TAZ AT} (387 mg, 82%). MS: m/z = 132.2 [MHH] .

(R)-N-((3R,59)-1-(8-Al o} = F] =421 -5~ )-5-H 2 H Z d-3-U )-2- (N () ol =) Z2 Fopr| = (R)-N-
((3R,58)-1-(8-A|ob2=F] 25 21 -5-% ) -5-w D 9] ] 2] ©-3-% ) -2- (e & (Wl & ) ofv| 1) 2 ghotv] == W JE ALE:
stef, 8-((3R,58)-3-oln| =-5-wE I H 2 d-1-) F 5 &4A-5-7l R UEL 2L (S)-2-(E(HE)oln =) T2 FAF
ZRE AzYUT. = APES S 2484 pre-HPLCE AAsFth: A&, XBridge C18 OBD Prep A¥, 5
um, 19 mm x 150 mm; ©]E%, & 5 MeOH (0.05% NH; H.0 XE3F), 15% WA 45% YA E, 10 min; AE7], UV

254 mm. (2R)-N-[(3R,58)-1-(8-Alo} =7 52 -5-)-5-v & v v 2| 9 -3- L |-2- [ D (W & ) o} | . | Z R gho}m| =
S =3 aAE At (36 mg, 32%).

33E 98: HPLC: 90.0% =%, RT = 1.95 min. MS: m/z = 381.2 [M+H]+. I NR (400 MHz, CDsOD, ppm) &

8.89 (d, J=1.7 Hz, 1H), 8.85 (d, J = 1.8 Hz, 1H), 8.05 (d, J = 8.4 Hz, 1H), 7.24 (d, J = 8.4 Hz,
1), 4.33-4.22 (m, 2H), 4.16-4.05 (m, 1H), 3.20-3.13 (m, 1H), 2.82-2.75 (m,1H), 2.70-2.62 (m,1H),
2.55-2.42 (m, 2H), 2.2 5 (s, 3H), 2.08-1.95 (m, 2H), 1.25-1.16 (m, 4H), 1.08 (t, J = 7.0 Hz, 3H), 0.98
(d, J=16.4Hz, 30).

te geEso] g o w AzEt:

3FE 99 ((29)-N-[(3R,58)-1-(8-A o} =F] F43 -5-A)-5-H ¥ # 2 d-3-L | -2- [ E (W) o} v| = | T 2 gho} ]
=): 8-((3R,58)-3-o}r] =-5-H &y H g d-1-U) A5 4A-5-7t B HEZH L (R)-2-(o & (HE)oln| =) Z 2 AL

2EE. HPLC: 97.5% <%, RT = 2.81 min. MS: m/z = 381.2 [M+H]+. I NIR (400 MHz, CDsOD, ppm) & 8.89

(d, J=1.8 Hz, 1H), 8.85 (d, J = 1.8 Hz, 1H), 8.06 (d, J = 8.4 Hz, 1H), 7.25 (d, J = 8.4 Hz, 1H),
4.34-4.23 (m, 20), 4.13-4.05 (m, 1H), 3.18-3.11 (m,1H), 2.83-2.75 (m, 1H), 2.71-2.61 (m, 1H), 2.54-
2.45 (m, 2H), 2.25 (s, 3H), 2.10-1.96 (m, 2H), 1.29-1.15 (m, 4H), 1.06 (t, J = 7.2 Hz, 3H), 0.98 (d, J
= 6.4 Hz, 3H).

BFE 100 ((2R)-2-[NE(HE)olu] = ]1-N-[(3R,59)-5-HE-1-[H B E[2,3-b]H 8- ] HFD-3-d ==
Fopu=): (3R,55)-5-WE-1-(3 2= [2,3-b] ¥ g -8-A) A g d-3-0o}7l = (S)-2-(el& (HE)o}v] ) 23

Ao @HE  HWPLC: 95.7% 4%, RT = 1.11 min. MS: m/z = 357.2 [MH]. 'H MR (300 MHz, CDOD, ppm) &

8.89 (d, J=1.7 Hz, 1H), 8.77 (d, J = 1.8 Hz, 1H), 8.63 (d, J = 5.6 Hz, 1H), 7.12 (d, J = 5.7 Hz,
1), 4.63 (d, J = 13.3 Hz, 2H), 4.12-3.95 (m, 1H), 3.18-3.12 (m, 1H), 2.92-2.84 (m, 1H), 2.79-2.71 (m,
1H), 2.55-2.46 (m, 2H), 2.26 (s, 3H), 2.10-1.92 (m, 2H), 1.34-1.24 (m, 1H), 1.20 (d, J = 6.9 Hz, 3H),
1.09-1.04 (m, 3H), 0.99 (d, J = 6.5 Hz, 3H).

FE 101 ((28)-2-[A€E (WE)o}n ==]-N-[(3R,55)-5-HE-1-[HF = [2,3-b]H A -8-Y ] FHFd-3-L ==
Foln=): (3R,59)-5-wE-1-(I 8 =[2,3-b] ¥ 22 -8-A) g Al g d-3-0o}7] = (R)-2-( D (W& )o}r] ) 23
Ao @RE L HPLC: 95.7% %%, RT = 1.11 min. MS: m/z = 357.2 [M+H]'. 'H NMR (300 MHz, CD:OD, ppm) &
8.89 (d, J= 1.7 Hz, 1H), 8.77 (d, J = 1.8 Hz, 1H), 8.63 (d, J = 5.6 Hz, 1), 7.12 (d, J = 5.7 Hz,
), 4.63 (d, J=13.3 Hz, 2l), 4.12-3.95 (m, 1), 3.18-3.12 (m, 1H), 2.92-2.84 (m, 1), 2.79-2.71 (m,

1H), 2.55-2.46 (m, 2H), 2.26 (s, 3H), 2.10-1.92 (m, 2H), 1.34-1.24 (m, 1H), 1.20 (d, J = 6.9 Hz, 3H),
1.09-1.04 (m, 3H), 0.99 (d, J= 6.5 Hz, 3H).

AR 44: 3FE 112 € 3FE 113 ((S)-2-°FH] =-N-((3R,55)-1-(8-Al o} =7 Z 27 -5~ )-5-v| & H 7| 2] D -
3-¢4)-3,3,3-EFEF ez agolue F=F2dol= L (R)-2-°}7]=-N-((3R,55)-1-(8-Al o} =2~
5-9)-5-HE ¥ d-3-9)-3,3,3-EFEF L2 E 2 golu|E =2 FRdo|=)9 FA
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NHJ

Chz-.

1 Chz-Ci, Ma,Coy
D‘““T"\CFJ 'jﬁ/I\CF
Hy O diogane, i 5h 3 HATU, QIEA,

H
oH ' " OH OMF, 4078, 2 N
Method 13 Methad J [N
CHN

- . [r; v

NH2 NH3
[ (8]
NH MH
HET i AgOH \Ej‘
I'I 2h N
N
[ II\ HEI
Mathod 14 B
CH
lzomer 1 IS emer 2

¥y 13

2-(MAGA TR Goln)-3,3,3-ETE2 022 a@it: 0 (oA, Sk (15mL) @ 2 (15m) 3 2-o17
+-3,3,3-EYZF2Z 2 HAH475 mg, 3.32 mmol)e] &M, AFH FtHUYSIE (1.90 g, 17.93 mmol) % Chz-
I (624 mg, 3.65 mmol)& FH7lelolth. Aol &3S 5 h 9t AoA wnksigict. wkgo] HAEIS o,
g 3= pH #S 48 4 &9 (4 W2 2-3704 2H3I8leh. 47 ozl 23ES dE oMAH o E
(50mL x 3)o.Z FEUTE. FVIHES =@, BEplez AH3ta, Na,S0,2 X, §uE st
A AAG, FAE B F oMEUER (15% WA 35% LHUJE, 30 min) o2 a9 Fd4 A=)
Eafg2 AAst 2-[[(AZSA])7hrd Jolr] = ]-3,3,3- EE]’ELEOE—_JEJ}*F W mAZ AU (500

mg, 54%). MS: m/z = 276 [M—H] .

Wd  3-((3R,59)-1-(8-Alob=d 543 -5-4 )-5-r @y s g d-3-Lo}T| = )-1,1, 1-EF EFLE-3-SLZ 2 %~
2-g7tEnt o] B 3-((3R,55)-1-(8-A| b 54wl -5-<)-5-rd ] A 2] el -3-dopv])-1, 1, I-E| S F 2=~
S-SAaTE-2-d7tErb o] B, WY JE AREske], 8-((8R,55)-3-obv] m-5-vE oo d-1-<) 7| =2k vl -
5-7FHUE™ 3 2-(HdEA 7k dobr]2)-3,3, 3-EgEF o2t e iton iy Az, = AH=s It
% EtOAc (0% Wi#] 50% 1HHAE)CR Felohe Edf4 ARvEIHI =2 X*xﬂé}@ H N-(1-[[(3R,58)-1-
(8-AlobmF 5 -5-9)-5-d ¥ A e| d-3-A]7pEntd]-2,2,2-EP EF L 2o Y )7t 2utv o] ES =abd 1

Az AT (220 mg, 50%). MS: m/z = 527 [M-H] .

14

(S)-2-0}w] =-N=-((3R, 58)-1-(8-Al o} =7 A -5~ )-5-v| B9 | 2| I-3-9)-3,3,3-E EF LEZ 2 Ho}| E 3]
E2E2go= 8 (R)-2-oh9]:=-N-((3R,58)-1-(8-Aloh=F ¥4 -5-A)-5-w 9 # 2| d-3-2)-3,3,3-EZ EF
ezzzgoue SEgFaol=: opMEM (5 )  F WA N-(1-[[(3R,59)-1-(8-A o} 24 -5-9)-
S-rd s el d-3-d [7kEn el ]-2,2, 2- B & F e 2o ”) 720 o] E (110 mg, 0.21 mmol)e] &-<fel, HBr &
A (CSAF F40% , 2 mL)S AR, delxl §9& 2 h B AoA wnksdtk. wgo] gknd F 4
7] vk ERES et M wEHda. HAE the 28 oA pre-HPLCE AT A#, XBridge Prep
C18 OBD A¥, 5 um, 19 mm x 150 mm; ©]&7%, & & MeOH (0.02% HCl 33}), 10% WA 27% ZHTEAE, 10
min; AE7], UV 254 nm. 27§ Hotzdglemy BAEES st LAt

ofol& 1: (30 mg, 20%, ZA 3A) HPLC: 99.1% =X, RT = 1.01 min. MS: m/z = 393.0 [M+H]+. H NR
(300 MHz, CDsOD, ppm) & 8.90-8.82 (m, 2H), 8.07 (d, J = 8.3 Hz, 1H), 7.25 (d, J = 8.4 Hz, 1H), 4.78-
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4.71 (m, 1H), 4.39-4.15 (m, 3H), 2.85-2.60 (m, 2H), 2.21-2.02 (m, 2H), 1.33-1.21 (m, 1H), 1.00 (d, J =
6.5 Hz, 3H).

ololAm 2: (60 mg, 40%, ZA 3A]) HPLC: 99.1% =%, RT = 1.05 min. MS: m/z = 393.0 [M+H]ﬂ I NR
(300 MHz, CDsOD, ppm) & 9.00-8.80 (m, 2H), 8.08 (d, J = 8.4 Hz, 1), 7.26 (d, J = 8.4 Hz, 1H), 4.76-

4.69 (q, J=7.4 1z, 1H), 4.49-4.03 (m, 3H), 2.86-2.60 (m, 2H), 2.20-1.96 (m, 2H), 1.33-1.15 (m, 1H),
1.03-0.95 (m, 3H).

T HREEC] fAME WoR AxHT:

3E 114 2 FHFE 115 ((8)-2-0}1|=-3,3,3-EFZF L Z-N-((3R,59)-5-H & -1-(F 4 -5-d) A H D~

) E2golu= slERIReel= =
(R)-2-0}H]=-3,3,3-EF ZF 2 2-N-((3R,55)-5-HE-1-(AFAA-5-U) W 2| d-3-d) T2 goln| = S| =2F=2
Zol=): (3R,59)-5-WE-1-(F 5 ad-5-A) A g d-3-opvl & 2-(WASA bR ol %)-3,3 3-EL| FF Q=

EZ2FAOoZHE . ofo]AH L}m£2%9%¢E.RT=097mm.mlm@=3%J,mm] H NMR (300
Hz, CD,OD, ppm) & 9.12 (d, J = 1.8 Hz, 1H), 8.97 (d, J = 1.9 Hz, 1H), 8.61 (d, J = 7.3 Hz, 1H), 7.35

(d, J = 7.5 Hz, 1H), 5.10-4.90 (m, 3H), 4.11-3.91 (m, 1H), 3.37 (t, J = 11.8 Hz, 1H), 3.16 (t, J =
12.3 Hz, 1H), 2.12-1.92 (m, 2H), 1.49-1.45 (m, 1H), 1.03 (d, J = 6.4 Hz, 3H). o}e]4&™ 2: HPLC: 95.8%

X, RT = 1.04 min. MS: m/z = 369.1 [M+H]+.1H NMR (300 MHz, CDsOD, ppm) & 9.02 (d, J = 2.2 Hz, 1H),

8.68-8.58 (m, 1H), 7.33 (d, J = 7.4 Hz, 1H), 5.00-4.84 (m, 3H), 4.10-3.90 (m, 1H), 3.33 (t, J = 11.9
Hz, 1H), 3.17 (t, J = 12.4 Hz, 1H), 2.10-1.89 (m, 2H), 1.45-1.40 (m, 1H), 1.02 (d, J = 6.3 Hz, 3H).

Ao 45: FFE 123 (8-[(3S,5R)-3-HE-5-[ (-5 EH-3-L) ol = | ¥ H g d-1-4 | A Z4A-5-FL 1 Y
Ed) 4

HMN
" ,Q
\Q \dNH T:r
M
rl“ b TDMAP, CH,CN.
L 100°C, Ad :©
. (
Method 15

¥y 15

8-[(3S,5R)-3-ME -5-[(2-Z4AH EFD-3-¢)otu = 1 g 2-1-d 1 FA LI 5-FJFRUEH : oAEYEZ (3
ml) F 8-[(8R,55)-3-olv|=-5-vE I |d-1-d |7 HA4U-5-7FRYEZ (50 mg, 0.19 mmol)e] §-H, 3-8
ERIEYU-2-2 (36 mg, 0.22 mmol), 4-TiWEoln:=vg]d (4 mg, 0.03 mmol) % ETo€o}dl (48 mg,

0.47 mmol) ALolA AH7FIGITE. dol7 g4 4 B9k 100 Coll A wutatgic}, whso] ghad F, W
EFES BYstA wFsTh. 2 AE ALES vty 2UelA pre-HPLCE AASElth: A9, XBridge
Prep C18 OBD A7, 5 um, 19 mm x 150 mm; ©]&7, & F oFHMEYEZ (0.05% NH; H0 23H), 10% WA 40%
ZYCAE, 10 min; HE7], UV 254 nm. 8-[(3S,5R)-3-wE-5-[(2-%4TZ2|d-3-Y)o}v| = ]9 H g -1-Y ]
ASAYR-5-IFRUEZ S wdd uA 2 At (15 mg, 23%).

SE 1230 HPLC: 97.9% %5, RT = 1.90 min. MS: m/z = 351.1 [M#H1". 'H NMR (400 MHz, CDLOD, ppm) &

8.96-8.87 (m, 2H), 8.08 (dd, J = 9.5, 3.7 Hz, 1H), 7.23 (dt, J = 8.2, 4.0 Hz, 1H), 4.71- 4.52 (m, 1H),
4.12 (dt, J = 10.7, 5.1 Hz, 1H), 3.67 (dd, J = 10.1, 8.0 Hz, 1H), 3.47-3.12 (m, 3H), 2.73-2.45 (m,
3H), 2.30-2.15 (m, 1H), 2.11-1.86 (m, 2H), 1.16- 0.99 (m, 4H).

U SE S0l FARE W eR AlxH o
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= 127 (3-[[(3R,59)-5-"WE-1-[9 8 =[2,3-b] ¥ &R -8-L g HF D -3- Jo}7]| = | F EF P -2-2):
(3R,59)-5-mE-1-(F 2= [2,3-b]F g -8-d)FA 2| d-3-0}7] = 3-HZLIFd-2-202ZHE . HPLC:
90.8% %%, RT = 1.70 min. MS: m/z = 327.1 [M+H]". 'H NMR (400 MHz, CDsOD, ppm) & 8.96 (d, J = 1.7 Hz,

1H), 8.83-8.70 (m, 2H), 6.90 (dd, J = 5.5, 4.0 Hz, 1H), 4.84-4.65 (m, 1H), 4.30-4.19 (m, 1H), 3.62-
3.51 (m, 1H), 3.46-3.28 (m, 2H), 3.12-2.98 (m, 1H), 2.74-2.44 (m, 3H), 2.20 (dd, J = 28.8, 12.5 Hz,
1H), 2.07-1.91 (m, 2H), 1.14-0.98 (m, 4H).

AN 46: FHFE 124 L FFE 125 (8-1(3S,5R)-3-HEd-5-{[(3R)-1-WEd-2-& A9 E& D-3-L |o}m] 1= } 9] 7
Fd-1-d1FA=4d-5-7lRYEH & 8-[(3S,5R)-3-HE-5-{[(35)-1-H&-2-2 43 Ed-3-d Jo}u| = } ¥ 5 2] &
-1-9 19 =49-5-7lv Y EL) 9 34

X
|

o] [+
n”’ ':' o \[,TNH-,II'!( Ha,.-fl{
N"" e alH L_._JH \I\/j’ L—_p"M
-l' | .-J phirg | reaaiution N ]
l: CaCs MatH 10070, = ZE:L Eh:@ ¥ EH L
L
[’ y-L\F;J 1] H
CH M
Henaa ] Eomar 1 |ecemey 2

8-[(3S,5R)-3-HE-5-[ (2-54H & d-3-¢) ot = | g d-1-4 | A S4A-5-FtRYEZ):  8-[(3S,5R)-3-H]
d-5-[(2-S AT d-3-) ot = | A Y d-1-d |FS5AA-5-FFHUEH LS, ¥R N& AFE-3e] 8-((3R,55)-3-
opv] i-5-WE v ¥ d-1-) A 545 UEY 9 3-Hau--wEgyEd-2-2 02 e Az, =
ARES oS 278l A pre-HPLCE AAEH3Th: AH | XBridge Prep €18 OBD Z¥, 5 um, 19 mm x 150 mm;

o5/, & T oMHMEYEZ (0.05% N3 H0 23, 10% WA 40% 2 AE | 10 min; HE7], UV 254 nm. (19

mg, 28%, =X 3A). HPLC: 94.2% %, RT = 0.63 min. MS: m/z = 365.1 [M+H]+.1H NMR (400 MHz, CDsOD,

ppm) & 8.99-8.88 (m, 2H), 8.13 (dd, J = 8.4, 3.1 Hz, 1H), 7.27 (dd, J = 8.4, 5.0 Hz, 1H), 4.75-4.55
(m, 1H), 4.17-4.04 (m, 1H), 3.93-3.84 (m, 1H), 3.52-3.38 (m, 3H), 2.91 (s, 3H), 2.83-2. 57 (m, 3H),
2.36-2.20 (m, 1H), 2.13-1.86 (m, 2H), 1.27-1.04 (m, 4H). o]% A7) 8-[(3S,5R)-3-wW&-5-[ AEE]E‘
-3-)otr = ]9 H Y D-1-D | 5 A A -5-7t B Y EZ 2] 27) ololiAmE= TS FAE A 7] prep- HPLCOM
g5t dojAr): A9, EnantioPak Al1-5, 2.12 x 25cm, 5Sum; ©]&4F, A ZEtOH, 55 % =€, 32 min; 7
7], UV 254/220 nm.

ofo]Am 1: HPLC: 98.8% =%, RT = 1.15 min. MS: m/z = 365.2 [M+H]+. ' NR (400 MHz, CD;OD, ppm) &

8.99-8.88 (m, 2H), 8.13 (dd, J = 8.4, 3.1 Hz, 1H), 7.27 (dd, J = 8.4, 5.0 Hz, 1H), 4.75-4.55 (m, 1H),
4.17-4.04 (m, 1H), 3.93-3.84 (m, 1H), 3.52-3.38 (m, 3H), 2.91 (s, 3H), 2.83-2.57 (m, 3H), 2.36-2.20
(m, 1H), 2.13-1.86 (m, 2H), 1.27-1.04 (m, 4H).

ofo]Am 2: HPLC: 99.3% =%, RT = 1.15 min. MS: m/z = 365.2 [M+H]+. I NIR (400 MHz, CDsOD, ppm) &

8.99-8.88 (m, 2H), 8.13 (dd, J = 8.4, 3.1 Hz, 1H), 7.27 (dd, J = 8.4, 5.0 Hz, 1H), 4.75-4.55 (m, 1H),
4.17-4.04 (m, 1H), 3.93-3.84 (m, 1H), 3.52-3.38 (m, 3H), 2.91 (s, 3H), 2.83-2.57 (m, 3H), 2.36-2.20
(m, 1H), 2.13-1.86 (m, 2H), 1.27-1.04 (m, 4H).

AN 47 BRE 162 (-[(3R,59)-1-(8-A o=l 35 831 -5-2)-5- D 2 W-3-2 |- 1- (S =S A D) A 22
s2g-1-t= RS 34
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NH:

N
N‘-\.
E o nﬁ,OH
: O
A GN
O™ KOH H{bj‘iﬂﬂ M
. % H.0 30°C 15h o HATU, DIEA DMF, =

40°C. 15h L
Method J

-BEEAMEDANZEZZRIZ2ELAM: B (10 L) 5 g 1-HERAZF2RE-1-7l 222 # 0] E (475 ng,
2.29 mmol)e] &ool| KOH (255 mg, 4.55 mmol)S Ao H7latgdry. dojx Ead2S 30 ol 15 h B¢t
SR, wgo] dEE F, whs E3HE9 pH ;S d8 4 &9 2 WeE 7K A, dojd &
FES AYstlA FFsa WEs (15 mb)E A3t B84 uAE oHalx AAS L, A4S 723l

o 1-GBIEEAHENANZFRZ 2 R-1-7l2 52448 vhe g g2 AAY (189 mg, 71%). MS: m/z

T

A

N-[(3R, 58)~1~(8-A] k37 35 4 -5~ )-5-w1 @ 3] 9] 2] -3~
N~ (3R, 59)~1-(8-] o 1271 % 21 -5-1)-5-11 & 3] 5 2] ¥l -3-
Y I ARgSl], 1-(BESAMY)A RIS
wgU-shpUEd oz Axddt £ YRS o
Prep C18 OBD ZA®, 5 um, 19 mm x 150 mm; ©]&7, & F oMEYUEZ (0.05% NH; H0 223F), 25% WA 45%

A1-1-BIESAHE) AN E2Z 2 H-1-FI 2 EAIH]| =
1-GIESAMEDAI F R I 23-1-7I2 5 A0 =

A% 2 8-((3R,55)-3-oln -5-m e ] A 2l d-1-¢) F

Szl pre-HPLCE AA|s3ith: A#, XBridge

aYYAE ] 10 min; AE7], UV 254 nm. N-[(3R,55)-1-(8-A]o}=F] =Ae1-5- ) -5-m D u] o 2] d -3-<L ]-1-(3]
CEAYEDASZ T2 HA-1-II2EAINCS 3 uA 2 AA (28 mg, 27%).

s}3E 162: HPLC: 94.2% =X, RT = 1.17 min. MS: m/z = 366.2 I+ HNR (300 MHz, CDsOD, ppm) &

8.92-8.82 (m, 2H), 8.05 (d, J = 8.4 Hz, 1H), 7.25 (d, J = 8.4 Hz, 1H), 4.30 (t, J = 13.8 Hz, 2H), 4.11
(d, J = 11.5 Hz, 1H), 3.69-3.52 (m, 2H), 2.84-2.64 (m, 2H), 2.12-1.96 (m, 2H), 1.24 (q, J = 11.7 Hz,
1H), 1.25-1.11 (m, 2H), 0.98 (d, J = 6.5 Hz, 3H), 0.78-0.62 (m, 2H).

AA G 48: FFE 177 D FFE 178 ((R)-2-°}9]=-N-((3R,5R)-1-(8-A| o= A=A A -5-Y )-5-A| F 22 2 A 1)
Hgd-3-9)-3,3,3-EFEFLE2=2golu|= & (R)-2-°}1] =-N-((3S,55)-1-(8-Alo} = 4 -5-Y )-5-A| &
zxzaydad-3-9)-3,3,3-EFZT R o 2T 2 golu|=)¢] FA

NI"?
N, o Mg r,r.. ch
B NH NH
HO-  ©F;

HATU, DIEA,
DMF, 407G, 14h [J;I j j

&Y
Method J CN
Igormar Fgomar 2

cie lsomar

(R)-2-o}u] =-N-((3R, 5R)-1-(8-A|op A H4H-5-4)-5-A 22 2 299 #| g I-3-U)-3,3,3-EF EFLEZI2 R
ofml=  (R)-2-ou] =-N-((85,59)-1-(8-A ot H4H-5-4)-5-AF2 2 2P ¥ 2 d-3-4)-3,3,3-EF EF
LEIZZRHIUE: cis—(2R)-2-0F| :e-N-[1-(8-Al o} 2] 5491 -5-9)-5-A| S 2 2 28 9] ¥ ¢ 11 -3-94 ]-3,3,3-E ]
EFemaagolrEs, WY JE AR, cis-8-(3-opr|e-5-Al 2R X 2 A vl d g d-1-) F AR -5-7kE Y
Ed 9 2-opue-3,3 3-EEFentagito g BE xSt 27] cis tolxHgeotolamE thE 4
shell A prep-HPLCO.2 #&]33ith: A7, XBridge Shield RP18 OBD AF, 19 x 150 mm 10 um; °]&7%, & &

oM EYEZ (0.05% NH; H,0 E3), 35% A 65% ZHTIAE, 10 min; A7), UV 254 nm.
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ofo]am 1: (14 mg, 12%, =2 I1A]) HPLC: 95.0% =X, RT = 2.76 min. MS: m/z = 419.2 [M+H]+. H NMR
(300 MHz, CDsOD, ppm) & 8.90 (d, J = 1.8 Hz, 1H), 8.86 (d, J = 1.8 Hz, 1H), 8.07 (d, J = 8.4 Hz, 1H),

7.23 (d, J = 8.4 Hz, 1H), 4.41-4.24 (m, 2H), 4.20-4.00 (m, 1H), 3.99-3.85 (m, 1H), 2.95-2.75 (m, 2H),
2.29-2.13 (m, 1H), 1.52-1.05 (m, 2H), 0.70-0.37 (m, 3H), 0.22-0.12 (m, 2H).

olo]Am 2: (14 mg, 12%, =4 11A]) HPLC: 94.4% =%, RT = 3.14 min. MS: m/z = 419.2 [M+H]+. H NMR
(300 MHz, CDsOD, ppm) & 8.90 (d, J = 1.8 Hz, 1H), 8.86 (d, J = 1.8 Hz, 1H), 8.07 (d, J = 8.4 Hz, 1H),
7.23 (d, J = 8.4 Hz, 1H), 4.41-4.24 (m, 2H), 4.20-4.00 (m, 1H), 3.99-3.85 (m, 1H), 2.95-2.75 (m, 2H),
2.29-2.13 (m, 1H), 1.52-1.05 (m, 2H), 0.70-0.37 (m, 3H), 0.22-0.12 (m, 2H).

AA ) 49: 33E 180 (5-[(3R,55)-3-o}7| =-5-WEd I 2 d-1-L | A =D -8-Fl2EAI =) 9] A

H
[ H
M.
Er \(\r o Boc
N J
H N H. 50,

W DIEA, DMF, 130°C_4h TFA, 40°C, 18h

o

Methed 9 oN CONHS

tert-58 N-[(3R,59)-1-(8-Alo}=F =3 -5-4)-5-vEd H g d-3-L |F}EHIH o] E: tert-F& N-[(3R,55)-1-
(8-AlotF = -5-U)-5-vE I H g d-3-Y |7t 20| E=, W 98 Al&slo], 5-2 i“%%%—s—%in%
9 tert-%8 (3R,59)-5-WEIH 2 tl-3-L7l2 o] ERZHE A=A = AHES HF oHZ F DCM0%
WA 100 Z2HTAE) o2 gt Y4 ARvtEaHTE FAS Y], tert-FE N—[(SR,SS)—I—(S—/\]O]-L:%Q
EY-5-9)-5-HedgH g d-3-d 720l EE w mAZ It (128 mg, 29%). MS: m/z = 367.0
[M+H]+.

5-[(3R,5S)-3-o}u| =-5-Hd ¥ F A P-1-d | A =V-8-Ft2EEAHE: ETZF QO ZoNEA (4 mL) F tert-5°
N-[(3R,59)-1-(8-Alo}=F| =9 -5-A)-5-m Dy f g D -3-L | 7} 2} o] E (128 mg, 0.35 mmol)e] &Mo], ik
(1 mL)& ALo)r #7beiglel. dojx LS 16 h E9F 40 ColA wwraldeh, wgo] SAHUS o, AL
E (30 nL)9) AR FHsta, 7] 99 pH #s dEUYol fHoR 10-127kK] -3t dojxl fds
DCM(50mL x 3)o.2 FZ3Tt. §7IAES x&sta, Befelo=z AHE I, Na,SO,2 AXRs9ch. &

toll A A AL, FALS the X7AE A pre-HPLCE AA|stGtt: 2, XBridge Prep C18 OBD ZH, 5 um,
19 mm x 150 mm; °]5A, & = oMAEYEZ (0.05% NH;H.0 E3F), 20% WA 50% ZLHT]AE, 10 min;
HZ&7], WV 254 nm. 5-[(3R,5S)-3-o}]=-5-vE I A2 d-1-d | FEH-8-Ft2HBAN =S 918 ek uAz A
At (79 mg, 80%) .

33E 180: HPLC: 99.0% =%, RT = 0.96 min. MS: m/z = 285.2 [+ I NIR (400 MHz, CDyOD, ppm) &

8.94 (dd, J = 4.3, 1.8 Hz, 1H), 8.65-8.57 (m, 2H), 7.56 (dd, J = 8.6, 4.2 Hz, 1H), 7.25 (d, J = 8.2
Hz, 1H), 3.60-3.44 (m, 1H), 3.39-3.31 (m, 1H), 3.24-3.12 (m, 1H), 2.55-2.35 (m, 2H), 2.19-2.01 (m,
2H), 1.03-0.89 (m, 4H).

AN 500 BHYE 181 (5-[(3R,58)-3-[(29)-2-3| EFA-3-H] Q¥ gholr] = ]-5-o] &) 2] ©-1-2 ] 7] 50 -8-7}
=22AE)9) §4
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‘O’

| ] HATU, DIEA.
N DMF, 1. 15h |
COMH:
Method J

CONH,

5-[(3R,5S)-3-[(2S)-2-3| =EZA|-3-v| g Fi-eto}u] & |-5-w| ¥ o g d-1-F | FH =H-8-FF=2EAH| = 5-[(3R,55)-
3-[(28)-2-3| =FA|-3-HE R eoln = |-5-HE ) H g d-1-d | FEH-8-IFt2EA ==, W ]S AREShY
(S)-2-3| =& A-3-m&F-etal Z 5-((3R,55)-3-°}v| =-5-HE I H 2| el-1-U) F| EH-8-F2EEAH =0 2 HE A
zHch. A7) = AAES oS =718 o)A pre-HPLCE AASFTH: A%, XBridge Prep C18 OBD AH, 5
um, 19 mm x 150 mm; ©]FA, & = olMEYEZ (with 0.05% NH; H,0), 30% WA 60% Zeit)AAE, 10 min; 7
Z7], UV 254 nm. 5-[(3R,55)-3-[(25)-2-3| =& A]-3-m & etolu] = ]-5-v e g o 2] d-1-L | A =H-8- 72 FA}
Mg g3 a2 A} (35 mg, 52%).

g}3E 181: HPLC: 97.4% =X, RT = 1.21 min. MS: m/z = 385.2 I+ HONR (400 MHz, CDsOD, ppm) &

8.98-8.92 (m, 1H), 8.73-8.65 (m, 1H), 8.61 (d, J = 8.1 Hz, 1H), 7.59 (dd, J = 8.6, 4.3 Hz, 1H), 7.30-
7.23 (m, 1H), 4.35-4.21 (m, 1H), 3.83 (d, J = 3.8 Hz, 1H), 3.61-3.52 (m, 1H), 3.38 (d, J = 11.8 Hz,
1H), 2.64-2.44 (m, 2H), 2.23-1.98 (m, 3H), 1.34-1.19 (m, 1H), 1.08-0.92 (m, 6H), 0.81 (d, J = 6.8 Hz,
3H).

o SFBE fARE WHoE AzHYT:

S3E 182 (5-[(3R,59)-3-(3,3-T s R Bkl £)-5-o )9 2 0-1- | AT D-8- 2 B A =) 3 3-r] v el
ek @ 5-((3R,58)-3-olr| =-5-w e F 2| d-1-d) F = -8-JL2 A M=o 2 K E . HPLC: 99.6% <%, RT =
1.45 min. MS: m/z = 383.3 [M+H] . H NMR (400 MHz, CD:OD, ppm) & 8.95 (dd, J = 4.2, 1.8 Hz, 1H), 8.69

(dd, J =8.6, 1.8 Hz, 1H), 8.61 (d, J =8.2 Hz, 1H), 7.60 (dd, J = 8.6, 4.2 Hz, 1H), 7.26 (d, J = 8.2
Hz, 1H), 4.29-4.17 (m, 1H), 3.67-3.55 (m, 1H), 3.42-3.32 (m, 1H), 2.55-2.41 (m, 2H), 2.20-2.04 (m,
41), 1.15 (td, J = 12.0, 12.0 Hz, 1H), 1.06-0.93 (m, 12H).

S3E 186 (5-[(3R,59)-3-[2-(HHEoln| ) ot Eolr = ]-5-HEH Hl gl d-1-d | A EA-8-FI2EAIM E): 2-
gy golu| =)ol EAF B 5-((3R,55)-3-o}0| =-5-H ey H 2 d-1-Y) H=H-8-Ft2EAlm| =0 2 B ¥ . HPLC:
97.3% %%, RT = 1.18 min. MS: m/z = 370.3 [M+H]'. 'H NMR (400 MHz, CD:OD, ppm) & 8.95 (dd, J = 4.3,
1.8 Hz, 1H), 8.69 (dd, J = 8.6, 1.8 Hz, 1H), 8.61 (d, J=8.1Hz, 1H), 7.59 (dd, J = 8.6, 4.2 Hz, 1H),
7.27 (d, J=8.2 Hz, 1H), 4.33-4.20 (m, 1), 3.61-3.57 (m, 1H), 3.39-3.36 (m, 1H), 2.99 (s, 2H), 2.62-

2.42 (m, 2H), 2.29 (s, 6H), 2.16-2.09 (m, 2H), 1.20 (td, J = 12.0, 12.0 Hz, 1H), 1.03 (d, J = 6.4 Hz,
3H).

AAle] 51: FFE 183 (5-[(3R,55)-3-[(2-HIEA A E)olu| = ]-5-mE o 2 d-1-d | =H-8-FI2FAH =) g
A

e
MH; H
T

M
| KaCidy, DMF
o BOPC, 16h
" !
CONH, i
Mathod M CONH:

5-[(3R,5S9)-3-[(2-FIEA o & )o}m| = |-5-HE H H| g Hd-1-L | FHED-8-FI2EAM| = 5-[(3R,55)-3-[(2-H| = A]
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ofe)oln - ]-5-wE v Hd-1-d | FEH-8-Jt2EAM == U NS AFEStY], 1-HEE-2-4EA

((3R,5S)-3-o}r =-5-mE A A 2| -1-) A EU-8-FI2HA E2HE Axstn, = TS oS ZstlA

pre-HPLCZ A A3ttt AH |, XBridge Prep C18 OBD Z&, 5 um, 19 mm x 150 mm; °]F4, & T oMAEUE
=

o

2 (0.05% NH;H0), 35% WA 65% ZL:TJAE | 10 min; #H=7], UV 254 nm. 5-[(3R,5S)-3-[(2-]
L]-5-wE e d-1-d ] 5d-8-Ft2EAH ES =3 AR ATt (18 mg, 23%).

SEE 183: HPLC: 98.9% <%, RT = 1.18 min. MS: m/z = 343.2 [MH]". 'H NMR (400 MHz, CD,OD, ppm) &

8.95 (dd, J =4.2, 1.8 Hz, 1H), 8.69 (dd, J = 8.6, 1.8 Hz, 1H), 8.61 (d, J = 8.2 Hz, 1H), 7.60 (dd, J
8.6, 4.2 Hz, 1H), 7.26 (d, J = 8.2 Hz, 1H), 3.69-3.60 (m, 1H), 3.56-3.44 (m, 2H), 3.42-3.30 (m, 4H),
3.18-3.06 (m, 1H), 2.97-2.80 (m, 2H), 2.58-2.38 (m, 2H), 2.28-2.05 (m, 2H), 1.06-0.92 (m, 4H).

A 52: B5kE 184 2 BFE 185 ( 5-((3R,55)-3-((R)-2-°}7|x=-3,3,3-ET EF L 2 Z 2 o] == )-5-vd
Ao ga-1-d)AEH-8-Ft=2FA = F 5-((3R,59)-3-((S)-2-0}7]|=-3,3,3-EZEF L2 L 2 Jo}u| = )-5-H| &
A D-1-D) A d-8-FI2HA W =) o] FA4

hHz H.
\/j;”“r hH; Dﬁ-)\:F, h CFs
o NH WH
L.N ﬁ/kc Fa
OH
M ¢ N

| HATU, DIEA,

N DMF, 1, 16h 7S e

CONH W e

Method J CONH; CONH;
lsomer 1 |somer 2

5-((3R,58)-3-((R)-2-°}"|=-3,3,3-EFZF 2 X 2 do}n| & )-5-re g ¥ d-1-¢) A &5d-§-FI2EAM = L
5-((3R,59)-3-((S)-2-°}1=-3,3,3-EEF L2 X 2 doln| & )-5-vduf g d-1-9) A EA-8-Ft 2 FAH = 5-
((3R,55)-3-(2-0}"]=-3,3,3-Eg| ZF L2 X 2 foln| =) -5-wE g d-1-d) A=H-8-Ft2FA ==, U ]
E AFg3ke] 5-((3R,55)-3-ot =-5-m ey 2| d-1-A) F 57 -8-7t2H A u| = 2 2-oju|=-3 3 3-Eg|ZF o2
Zayto 2 RE AxFHJ. 27) dolzEHE olol a7t b 7St prep-HPLCE E2| =t A™,
XBridge Shield RP18 OBD Z ¥, 19 x 150 mm 10 um; °]&4, & 5 oMHNEUEZ (0.05% NH;H,0 ¥£3H), 30% W
2 60% ZPPEAE 10 min; HZ=7], UV 254 nm.

obol2m 1: (16 mg, 12%, of f-#41 1A]) HPLC: 98.3% %%, RT = 1.18 min. MS: m/z = 410.2 [W+H]". 'H NIR
(300 MHz, CD:OD, ppm) & 8.96 (dd, J = 4.3, 1.8 Hz, 1H), 8.72-8.58 (m, 2H), 7.60 (dd, J = 8.6, 4.2 Hz,
M), 7.27 (d, J = 8.2 Hz, 1H), 4.38-4.22 (m, 1), 3.91 (q, J = 7.7 Hz, 1H), 3.65-3.56 (m, 1H), 3.40
(dd, J = 11.9, 2.9 Hz, 1), 2.60-2.42 (m, 2H), 2.23-2.10 (m, 2H), 1.19 (td, J = 12.6, 12.6 Hz, 1H),
1.04 (d, J=6.3Hz, 3H).

ofel4m 2: (16 mg, 12%, 24 7)) HPLC: 96.9% %%, RT = 2.35 min. MS: m/z = 410.2 [M+H]'. 'H NIR
(300 MHz, CDsOD, ppm) & 8.96 (dd, J = 4.3, 1.8 Hz, 1H), 8.72-8.58 (m, 2H), 7.60 (dd, J = 8.6, 4.2 Hz,
M), 7.27 (d, J = 8.2 Hz, 1H), 4.38-4.22 (m, 1H), 3.91 (q, J = 7.7 Hz, 1H), 3.65-3.56 (m, 1H), 3.40
(dd, J = 11.9, 2.9 Hz, 1H), 2.60-2.42 (m, 2H), 2.23-2.10 (m, 2H), 1.19 (td, J = 12.6, 12.6 Hz, 1H),
1.04 (d, J=6.3 Hz, 3H).
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AAd) 53: 3}3E 187 ((3R,53)-1-(8-HIEA| A& -5-4)-5-Hed g d-3-o}71) 9 A

Ot e o

ﬁ M HCLin dipxane N
Pda{dba)sCHCI, Dave-phos, | Me2H, i, 2h | =
K3P05, DMF, 130°C, 3h * N“'

Ol Ol
Method R Method &

(3R,59)-1-(8-H|EA A= -5-Y)-5-wE 2] d-3-0}7): (3R,55)-1-(8-w|HEA|FEU-5-Y)-5-r & 3] | 2] el -
3-obule W R B 6& ARESte], S-HER-8-vEAF =Y B tert-Fd (8R,55)-5-vE v o 2] d-3-A 7} En}
ol EZRE Az, 2 YAES thS X718 oA pre-HPLCE AAS Tt A%, XBridge Prep C18 OBD
A9 5 um, 19 mm x 150 mm; ©]EA, & F ofAEYUEZ (0.05% NH; H,0 Z3), 20% WA 50% LeHtiAE, 10

min; #HZ&7], UV 254 nm. (3R,55)-1-(8-WEAF=H-5-L)-5-HEu A2 d-3-0o}71S =T a2 AATt
(27 mg, 13%, 2 TGA H<h).
N

3138 187: HPLC: 98.8% =%, RT = 1.42 min. MS: m/z = 272.2 [M+H] ' NR (400 MHz, CDsOD, ppm) &

8.83-8.77 (m, 1H), 8.66-8.59 (m, 1H), 7.58 (dd, J = 8.5, 4.3 Hz, 1H), 7.23 (d, J = 8.3 Hz, 1H), 7.14
(d, J=8.3 Hz, 1H), 4.04 (s, 3H), 3.40-3.30 (m, 1H), 3.28-3.12 (m, 2H), 2.45 (t, J = 10.5 Hz, 1H),
2.33 (t, J=11.0 Hz, 1H), 2.18-2.03 (m, 2H), 1.05-0.91 (m, 4H).

AA G 54: SR 188 ((25)-2-31 = AN-[(R,55)-1-(8-H 5 A A = A-5-2)-5-m @) 2] 9 -3-A ]-3- @3-
Goprl=)e] 4

| HATUL DIEA, i}
hﬂf OMF, . 18h | s
Onle N"'"
Method J
OMe

(28)-2-3]| == A -N-[ (3R, 59)-1-(8-H EA A H&-5-Y)-5-H D F H 2 J-3-Y | -3-d| R eholm| = (25)-2-3| ==
A-N-[(3R,58)-1- (8- ZA A w ol -5-)-5-w &9 g -3-Ad |-3-wD R eholu| ==, Wy J& AR&Ske] (S)-
2-3| == A -3-WE e = (3R,55)-1-(8-HEA A5 -5-A)-5-rm ey H g d-3-opn o 2 BE AXEHJAY. =
ARAES e 2735 oA pre-HPLCE AA ST A=, XBridge Prep C18 OBD A&, 5 um, 19 mm x 150 mm;
oA, B F olAEYUEH (0.05% NH;H0 F3), 30% WA 60% ZATAE, 10 min; H=7], UV 254 nm.
(28)-2-3] EZA]-N-[ (3R, 59)-1-(8-H EA| A H & -5-U)-5-m & F g d-3-Y |-3-H D F-eoln| =& =] aH =
AN} (15 mg, 25%).

3¢S 188: HPLC: 93.1% =%, RT = 1.24 min. MS: m/z = 372.3 [M+H] I NMR (400 MHz, DMSO-ds, ppm) &

8.83 (d, J=4.1Hz, 1H), 8.46 (d, J = 8.6 Hz, 1H), 7.62-7.53 (m, 2H), 7.15-7.05 (m, 2H), 5.30 (d, J =
5.7 Hz, 1H), 4.06 (d, J = 10.8 Hz, 1H), 3.91 (s, 3H), 3.64 (t, J = 4.8 Hz, 1), 3.16 (d, J = 10.0 Hz,
1), 3.12-3.03 (m, 1H), 2.49-2.41 (m, 1H), 2.27 (t, J = 11.0 Hz, 1H), 2.07-1.98 (m, 1H), 1.97-1.87 (m,
2H), 1.18 (td, J=12.7, 12.7 Hz, 1H), 0.89 (dd, J = 22.8, 6.7 Hz, 6H), 0.72 (d, J = 6.7 Hz, 3H).

O sEEel FAE WHles AlxEnh:

338 189 (N-[(3R,55)-1-(8-H|EA|F &H-5-)-5-vEdH#HFHd-3-¢ ]-3,3-t]r|d HE&olu]=): 3 3-treH
Rk 9 (8R,59)-1- (8- EA A = -5-U)-5-mE o d gl d-3-o}l1 o 2 K& . HPLC: 99.1% =%, RT = 1.45 min.
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NSt m/z = 370.2 M1, H NMR (400 Miz, ZF2EX2-d ppm) 6 8.94 (dd, J = 4.2, 1.7 Hz, 1H), 8.57
(dd, J=8.5, 1.7 Hz, 1H), 7.50 (dd, J = 8.5, 4.2 Hz, 1H), 7.06 (d, J = 8.2 Hz, 1), 6.95 (d, J = 8.3
Hz, 1H). 5.22 (d. J = 8.0 Hz, 1H), 4.35-4.33 (m, 1H), 4.07 (s, 3H), 3.55-3.46 (m, 1H), 3.21-3.13 (m,
1), 2.42-2.28 (m, 2H), 2.22-2.07 (m, 2H), 2.04 (d, J = 1.7 Hz, 2H), 1.08-0.92 (m, 13H).
FgE 193 (2-(HdEo}r]=)-N-[(3R,55)-1-(8-HEA|FA = -5-U)-5-HE I H 2 I-3-L Jo}A| Eoln]| =): 2-(T]
g obr| ) ol ELE B (3R,55)-1-(8-mH A1 =1l -5-9)-5-m & ¥ sl g] d-3-o}l S = 8] . HPLC: 99.2% 1=,
RT = 1.74 min. MS: m/z = 357.1 [M+H]". 'H NMR (400 MHz, CDOD, ppm) & 8.80 (dd, J = 4.3, 1.7 Hz, 1H),

8.67 (dd, J = 8.5, 1.7 Hz, 1H), 7.59 (dd, J = 8.5, 4.2 Hz, 1H), 7.21 (d, J = 8.4 Hz, 1H), 7.13 (d, J =
8.3 Hz, 1H), 4.28-4.22 (m, 1H), 4.04 (s, 3H), 3.39-3.32 (m, 1H), 3.22-3.13 (m, 1H), 2.99 (s, 2H), 2.51
(t, J=10.6 Hz, 1H), 2.39 (t, J = 11.0 Hz, 1H), 2.30 (s, 6H), 2.19-2.04 (m, 2H), 1.15 (td, J = 12.0,
12.0 Hz, 1H), 1.03 (d, J = 6.4 Hz, 3H).

AA ¢ 55: 3FE 190 ((3R,55)-N-(2-HIE Ao € )-1-(8-HEA A=T-5-U)-5-w A d g d-3-o}7) 9] FA

W]
Elrm o

HoCOs, MeCN,
80°C, T2h

Method M

(3R, 5S)-N-(2-H| A & )-1-(8-¥| ZEA| F = -5-¢ )-5-H & 9 o 2] D -3-o} 7l : (3R,5S)-N-(2-H FA] & )-1-
B-HEAA=A-5-d)-5-wd A d-3-0}2 WHIE ARt (S)-2-3| =FA-3-HEFeik 3 (3R,55)-1-
@-HEAA=A-5-)-5-wE A g d-3-ol o= RY AxHATH. = PES g Zd3telA pre-HPLCE
AT} A=, XBridge Prep C18 OBD A®, 5 um, 19 mm x 150 mm; ©]&A, & F oMHEYEZ (0.05%

NHs HoO E3H), 35% WA 65% Zeft]AE, 10 min; #H=7], UV 254 nm. (3R,5S)-N-(2-H|EA]o & )-1-(8-H| = A]
AEP-5-A)-5-vd g H g d-3-0vS =& w2 AATF (24 mg, 35%).

SEE 190: HPLC: 99.2% <%, RT = 1.89 min. MS: m/z = 330.2 [MH]". 'H NMR (400 MHz, CD,OD, ppm) &

8.80 (dd, J=4.2, 1.7 Hz, 1H), 8.61 (dd, J = 8.5, 1.7 Hz, 1H), 7.58 (dd, J = 8.5, 4.2 Hz, 1H), 7.22
(d, J=28.3Hz, 1H), 7.13 (d, J = 8.3 Hz, 1H), 4.04 (s, 3H), 3.52 (t, J = 5.3 Hz, 2H), 3.44-3.30 (m,
4H), 3.20-2.95 (m, 2H), 2.94-2.77 (m, 2H), 2.48-2.28 (m, 2H), 2.23-2.00 (m, 2H), 1.04-0.87 (m, 4H).

A4 560 BFE 191 2 BF=E 192 (5-((3R,59)-3-((R)-2-°}7]=-3,3,3-EF EF L2 2 3o} = )-5-H|d
A d-1-L)AED-8-F=2FA = & 5-((3R,55)-3-((S)-2-0}7=-3,3,3-EHEF L2 E 2 dolr]| &2)-5-Hd
Ao d-1-A) A d-8-Ft2 5A =) 9] A

MH; MH:
MNH. ] 8] O
N I T = T~
L - NH NH
! o L
— . . ™ M

- M
| HATU, DHEA,
N OMF i, 16h | o i i
OMa H e
Mathad J Cible Dhde
Izomer lsomar 2

5-((3R,5S)-3-((R)-2-°}H]x=-3,3,3-E
5-((3R,5S)-3-((S)-2-o}H]x=-3,3,3-E

2z gt E)-5-vEd g d-1-d) A -8-I=2FA =
z2E 2ot E)-5-HEd g d-1-) AT d-8-FI=FA | =1 2-
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o} :=-3,3,3-EZ FF L Z-N-((3R,59)-1- (8- ZEA F =3 -5-d)-5-He I f g d-3-d) T2 Folv| == U J&
ARS8 (3R,5S)-1-(8-HWIEAF&d-5-4)-5-HdIH g d-3-o}7] E 2-o}n| -3 3 3-EFEZFoZIZ 40
2ZRE AxHAY. 2719 folrHH ololam = the XS4 prep-HPLCOR2 ] 3Fith: AH, XBridge
Shield RP18 OBD Z¥, 19 x 150 mm 10 um; °]&4, & T oFHEYE™ (0.05% NH; H,0 X3, 35% A 65%

YA E, 10 min; FE7], UV 254 no.

ofolam 1: (7 mg, 6%, ¥ =& TA) HPLC: 97.3% =X, RT = 1.94 min. MS: m/z = 397.1 [M+H]+. I
NMR (300 MHz, CDyOD, ppm) & 8.79 (dd, J = 4.3, 1.7 Hz, 1H), 8.65 (dd, J = 8.5, 1.7 Hz, 1H), 7.58 (dd,
J =285, 4.2 Hz, 1), 7.19 (d, J = 8.4 Hz, 1H), 7.11 (d, J = 8.3 Hz, 1H), 4.25-4.20 (m, 1H), 4.02 (s,
3H), 3.90 (q, J=7.7 Hz, 1H), 3.17 (d, J = 11.3 Hz, 1H), 2.50-2.28 (m, 2H), 2.15-2.07 (m, 2H), 1.38-
1.24 (m, 1H), 1.12 (td, J = 12.7, 12.7 Hz, 1H), 1.01 (d, J = 6.4 Hz, 3H).

ololAr 2: (7 mg, 6%, ¥ e lﬂ)HHCE%j%%E,RI=221Mn.Mim&=:%11[WMﬁ1H
NMR (300 MHz, CDsOD, ppm) 68.79 (dd, J = 4.3, 1.7 Hz, 1H), 8.65 (dd, J = 8.5, 1.7 Hz, 1H), 7.58 (dd,
J=28.5 4.2 Hz, ), 7.19 (d, J = 8.4 Hz, 1H), 7.11 (d, J = 8.3 Hz, 1), 4.22 (t, J = 11.3 Hz, 1H),

4.02 (s, 3H), 3.90 (q, J = 7.7 Hz, 1H), 3.17 (d, J = 11.3 Hz, 1H), 2.50-2.28 (m, 2H), 2.15-2.07 (m,
2H), 1.38-1.24 (m, 1H), 1.12 (td, J = 12.7, 12.7 Hz, 1H), 1.01 (d, J = 6.4 Hz, 3H).

AA ] 57: FHFE 194 ((29)-2-3] == A]-3-wD-N-[(3R,55)-5-H&-1-[8-(EF ZF o 2w e) A =254 ]9
g d-3-d | F-eoln =) 9] A

U o i
2 NH
aH

u\““ HATU. DIEA, N
= DMF. i, 10h ; Fp
CFy N
Method CF,
(25)-2-3| =8 A]-3-H@-N-[(3R,59)-5-HE-1-[8-(EF EF L2 e ) AEA-5-L 19 g d-3-d | F-eo}r| =
(29)-2-3| =EFA|-3-H|&-N-[(3R,55)-5-HE-1-[8-(ER| EF L 2W ) I = -5-¢ | g 2| d-3-¢ | F-eholn| ==

W 7S AL835ke] 2-(gHEoln ) ol EAF 2 (3R,59)-1-(8-HEA H = -5-Y)-5-w eI H gl g -3-o}l o &
By AxFHAT. A7) = BAAES S 2AskA pre-HPLCE AAsFth: Z#, XBridge Prep C18 OBD
A9 5 um, 19 mm x 150 mm; ©]EA, & F ofAEYUEZ (0.05% NH; H,0 Z3), 40% WA 65% LHtiAE, 10
min; FAE7], W 254 mm. (25)-2-3| =5 A]-3-#&-N-[(3R,55)-5-"E-1-[8-(E EF 2 )7 =d-5-4]7
2 Y-3-d | Letolm =8 WAl 2 Aot (19 mg, 16%).

.

S3E 194: HPLC: 93.9% =X, RT = 3.58 min. MS: m/z = 410.2 [M+H] ' NR (400 MHz, CDsOD, ppm) &

8.95 (dd, J = 4.0, 1.7 Hz, 1H), 8.67 (dd, J = 8.7, 1.7 Hz, 1H), 8.05 (d, J = 8.0 Hz, 1H), 7.64 (dd, J
= 8.6, 4.3 Hz, 1H), 7.24 (d, J = 8.0 Hz, 1H), 4.32-4.27 (m, 1H), 3.85 (d, J = 3.7 Hz, 1H), 3.69-3.54
(m, 1H), 3.44-3.39 (m, 1H), 2.66-2.46 (m, 2H), 2.25-2.00 (m, 3H), 1.36-1.18 (m, 1H), 1.09-0.81 (m,
oH).

U Shehesol AR W R Azt

FE 195 (3,3-tHIE-N-[(3R,59)-5-AE-1-[8-(E EF 2 E)AEH-5-4 19 ¥ d-3-d ] {-etolu] = ):
2-(d ol ) ol EAF = (3R,55)-1-(8-HEA A EH-5-Y)-5-m &y o 2] Y-3-o}) . HPLC: 99.9% <%=, RT

" HONR (400 MHz, CDOD, ppm) & 8.94 (dd, J = 4.3, 1.5 Hz, 1H),

2.91 min. MS: m/z = 408.3 [M+H]

8.66 (dd, J = 8.6, 1.6 Hz, 1H), 8.03 (d, J = 8.1 Hz, 1H), 7.63 (dd, J = 8.6, 4.2 Hz, 1H), 7.21 (d, J =
8.1 Hz, 1H), 4.30-4.20 (m, 1H), 3.61 (dd, J = 11.0, 4.2 Hz, 1H), 3.40-3.33 (m, 1H), 2.60-2.40 (m, 2H),
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2.21-2.06 (m, 4H), 1.16 (td, J = 12.2, 12.2 Hz, 1H), 1.05 (s, 3H), 1.03 (s, 9H).

3gE 199 (2-(vdEo}u|=)-N-[(3R,55)-5-HE-1-[8-(EEEF =2 E)F=d-5-d | H 2 d-3-d ] o}H Eo}
u=): 2-(tddolu ) ol Eal 2 (3R,59)-1-(8-HEA F = -5-A)-5-v eI H g d-3-o}7l o 2 HE . HPLC:

96.2% X, RT = 2.68 min. MS: m/z = 395.2 [M+H]+.1H NMR (400 MHz, CDsOD, ppm) & 8.98-8.91 (m, 1H),

8.71-8.63 (m, 1H), 8.04 (d, J = 8.0 Hz, 1H), 7.63 (dd, J = 8.6, 4.2 Hz, 1H), 7.24 (d, J = 8.1 Hz, 1H),
4.32-4.26 (m, 1H), 3.66-3.57 (m, 1H), 3.40 (d, J = 12.1 Hz, 1H), 3.00 (s, 2H), 2.65-2.45 (m, 2H), 2.31
(s, 6H), 2.25-2.07 (m, 2H), 1.22 (td, J = 12.0, 12.0 Hz, 1H), 1.05 (d, J = 6.4 Hz, 3H).

3E 239 (N-[(3R,55)-5-WE-1-[8-(EZEFL2ME)FAEA-5-A 19 g d-3-d]-2-(REEA-4-A) oM E
ofp=): 2-(REZFU-4-U)oMAEAL E (3R,59)-5-HE-1-[8-(EFEFo=ve)F=dU-5-d |9 g -3-0}7]

O @HE | HPLC: 99.7% <%, RT = 1.85 min. MS: m/z = 437.2 [M+H]". 'H NMR (300 MHz. CD:OD. ppm) & 8.89

(dd, J = 4.2, 1.7 Hz, 1H), 8.61 (dd, J = 8.6, 1.8 Hz, 1H), 7.99 (d, J = 8.1 Hz, 1H), 7.58 (dd, J =
8.6, 4.2 Hz, 1H), 7.18 (d, J = 8.0 Hz, 1H), 4.29-4.19 (m, 1H), 3.73-3.63 (m, 4H), 3.62-3.50 (m, 1H),
3.38-3.30 (m, 1H), 2.99 (s, 2H), 2.60-2.38 (m, 6H), 2.17-2.04 (m, 2H), 1.19 (td, J = 12.3, 12.3 Hz,
1H), 1.00 (d, J = 6.4 Hz, 3H).

B3HE 240 (2-3|=FAI-N-[(3R,59)-5-HE-1-[8-(EEF L 2rE) A=d-5-d ]9 H 2| D-3-L JotH Eolr| E):
2-3 =S Ao EAL B (3R,59)-5-"E-1-[8-(EgEFe2vd)F=el-6-d 9] d 2| d-3-o}Rl o =¥ . HPLC:

94.5% =X, RT = 3.23 min. MS: m/z = 368.1 [M+H] H NMR (400 MHz, CDsOD, ppm) & 8.92 (dd, J = 4.3,

1.7 Hz, 1H), 8.65 (dd, J = 8.6, 1.8 Hz, 1H), 8.02 (d, J = 8.0 Hz, 1H), 7.61 (dd, J = 8.6, 4.2 Hz, 1H),
7.21 (d, J=8.0Hz, 1H), 4.34-4.26 (m, 1H), 3.98 (s, 2H), 3.60-3.56 (m, 1H), 3.42-3.33 (m, 1H), 2.60
(t, J=11.0 Hz, 1H), 2.48 (t, J = 11.2 Hz, 1H), 2.22-2.07 (m, 2H), 1.25 (td, J = 11.9, 11.9 Hz, 1H),
1.03 (d, J=6.4Hz, 3H).

3EE 241 (1-3]|=FA|-N-[(3R,55)-5-HE-1-[8-(EFZFLLEHE)FA=d-5-d ]9 A d-3-Ld A E2Z2H-
1-7t2EAE ) 2-(REZA-4-U)olAEA H (3R,55)-5-HE-1-[8-(EgZF o2 e F=d-5-d ]9 d

-3-oFlo 2 RE ., HPLC: 95.9% <%, RT = 3.12 min. MS: m/z = 394.1 [M+H]+.]H NMR (400 MHz, CDsOD, ppm)

6 8.92 (dd, J=4.3, 1.7 Hz, 1H), 8.64 (dd, J = 8.6, 1.8 Hz, 1H), 8.02 (d, J = 8.0 Hz, 1H), 7.61 (dd,
J =86, 4.2 Hz, 1), 7.22 (d, J = 8.1 Hz, 1H), 4.33-4.21 (m, 1H), 3.62-3.53 (m, 1H), 3.38 (apparent
d, J=11.5 Hz, 1H), 2.63 (t, J = 10.9 Hz, 1H), 2.50 (t, J = 11.3 Hz, 1H), 2.18-2.11 (m, 2H), 1.30
(td, J=11.9, 11.9 Hz, 1), 1.25-1.14 (m, 2H). 1.07-0.98 (m. 3H). 0.98-0.90 (m. 2H).

32 243 (N-[(3R,5S)-5-mlE-1-[8-(EFEZE o 2Wd)AEd-5-4 19 ¥ T H-3-g ]-2-(4-v D d] ¥} A -1-
d)olMEolu=): 2-(4-wE I H2}R-1-L) ot EAL W (3R,55)-5-HE-1-[8-(ETZF2vE)F=d-5-Y]
W) vl e-3-o}wl 0 ZRE . HPLC: 98.9% °%. RT = 2.66 min. MS: m/z = 450.3 [DWH]'. 'H MMR (300 Miz,
DD, ppm) & 8.89 (dd, J = 4.3, 1.7 Hz, 1H), 8.61 (dd, J = 8.6, 1.8 Hz, 1H), 7.99 (d, J = 8.1 Hz,
M), 7.58 (dd, J = 8.6, 4.2 Hz, 1), 7.18 (d, J = 8.0 Hz, 1H), 4.29-4.19 (m, 1H), 3.62-3.51 (m, 1H),
3.38-3.30 (m, 1H), 3.04-2.97 (m, 2H), 2.59-2.38 (m, 10H), 2.26 (s, 3H), 2.20-2.02 (m, 2H), 1.17 (td, J
= 12.2, 12.2 Hz, 1), 1.00 (d, J = 6.4 Hz, 3H).

3AFgE 244 (N-[(3R,59)-5-HE-1-[8-(EEEF o 2rE)FEd-5-4 19 H g d-3-¢d ]-2-(1-v & 3 o] g A -4~
d)otAEctHE): 2-(1-vE T g d-4-Ad) oA ELF F (3R,55)-5-wE-1-[8-(EFEZF=zvd)FA=d-5-Y]
o2 d-3-o} W o ZHE  HPLC: 99.2% %%, RT = 0.99 min. MS: m/z = 225.0 [M+H]. H MMR (300 MHz,
CDOD, ppm) & 8.94-8.85 (m, 1H), 8.61 (dt, J = 8.6, 2.0 Hz, 1H), 8.03-7.93 (m, 1H), 7.56-7.60 (m,
M), 7.17 (dd, J = 8.0, 2.6 Hz, 1H), 4.23-4.13 (m, 1), 3.58 (apparent d, J = 9.9 Hz, 1H), 3.34
(apparent d, J = 11.2 Hz, 1H). 2.92-2.76 (m, 2H), 2.47-2.38 (m, 2H). 2.24 (s. 3H), 2.20-1.90 (m, 6H).
1.80-1.58 (m, 3H), 1.36-1.19 (m, 2H), 1.09 (td, J = 12.2, 12.2 Hz, 1), 0.99 (d, J = 6.5, 3H).

e 245 (2-(1,4-vvEd g 9-4-9)-N-[(3R,59)-5-HE-1-[8-(EFEF L2 e ) FA=d-5-L ]9 g -
3-dJotAEctu=): 2-(1,4-tuEyHgld-4-L)olAEA 2 (3R,59)-5-HE-1-[8-(EFEFozde)F=d
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—5-9) |9 W@ e-3-o}ul © ZHE] | HPLC: 95.9% <%, RT = 4.37 min. MS: m/z = 463.5 [M4H]. 'H MMR (300
MHz, CD:OD, ppm) & 8.83 (dd, J = 4.2, 1.7 Hz, 1), 8.55 (dd, J = 8.6, 1.8 Hz, 1H), 7.92 (d, J = 7.9

Hz, 1), 7.52 (dd, J = 8.6, 4.2 Hz, 1H), 7.11 (d, J = 8.0 Hz, 1H), 4.17-4.08 (m, 1H), 3.57-3.46 (m,
1H), 3.28 (apparent d, J = 11.6 Hz, 1H), 2.50-2.20 (m, 6H), 2.19 (s, 3H), 2.15-1.95 (m, 4H), 1.65-1.49
(m, 2H), 1.45-1.32 (m, 2H), 1.15-0.89 (m, 7H).

SFE 246 (2-[1-(2,2-0EF 2 24 °) 9 H 2 W-4-A ]-N-[ (3R, 55)-5-H &-1-[8-(ES ZZ o 2He ) F =2 -
51992 d-3-d oA EcH =) : 2-(1,4-t] v e u) sl 2] v -4-< ) ol A EAF D (3R,55)-5-HE-1-[8-(Ea] ZFE Q.
2g) 7 = e-5-9 |95 2] ©9-3-o}m o RE] | HPLC: 97.6% 4%, RT = 3.21 min. MS: m/z = 499.3 [M+H]. 'H
MR (300 MHz, CD:OD, ppm) & 8.89 (dd, J = 4.3, 1.7 Hz, 1H), 8.66-8.56 (m, 1H), 7.99 (d. J = 8.1 Hz,

1H), 7.58 (dd, J = 8.6, 4.2 Hz, 1H), 7.17 (d, J = 8.1 Hz, 1H), 5.90 (tt, J = 48.6, 4.5 Hz, 1H), 4.27-
4.10 (m, 1H), 3.59 (d, J = 11.3 Hz, 1H), 3.35 (d, J = 11.9 Hz, 1H), 2.98-2.86 (m, 2H), 2.62-2.74 (m,
2H), 2.51-2.36 (m, 2H), 2.24-2.03 (m, 6H), 1.79-1.55 (m, 3H), 1.35-1.21 (m, 2H), 1.11 (td, J = 12.4,
12.4 Hz, 1H), 1.03-0.96 (m, 3H).

B3E 247 (3,3-UZF 9 Z-N-[(3R,55)-5-HE-1-[8-(EEZF o2 ad)A=d-5-Yd g H 2 D-3-d |\ E= X
-1-7F2EA =) 2-(1, 4-vH g g gl d-4-L oA EA = (3R,55)-5-HE-1-[8-(EgZFe=dE)FAEd-
5-2 |9 ol 2] vl-3-0}7l © 2 HE | HPLC: 99.9% <=%. RT = 1.55 min. MS: m/z = 428.2 [M+11". 'H NVR (300 Mz,
DD, ppm) & 8.92 (dd, J = 4.3, 1.7 Hz, 1H), 8.64 (dd, J = 8.6, 1.8 Hz, 1H), 8.02 (d, J = 8.1 Hz,

1), 7.62 (dd, J = 8.6, 4.2 Hz, 1H), 7.20 (d, J = 8.0 Hz, 1H), 4.17-4.25 (m, 1H), 3.66-3.57 (m, 1H),
3.42-3.34 (m, 1H), 2.91-2.84 (m, 1H), 2.83-2.59 (m, 4H), 2.50-2.43 (m, 2H), 2.19-2.09 (m, 2H), 1.13
(td, J=12.3, 12.3 Hz, 1H), 1.02 (d, J = 6.4 Hz, 3H).

3EHE 248 (1-WE2-N-[(3R,55)-5-WE-1-[8-(EgEF e 2v ) =a-5-4 |9 d-3-d |9 Ed-3-Il2F
A E): 1-fdy S d-3-7t2 824 9 (3R,55)-5-HE-1-[8-(Eg Z2F e 2vd)# =d-5-9 v o 2] d-3-o}
Wlo @ RE . HPLC: 92.7% +2%, RT = 1.05 min. MS: m/z = 421.3 D#H]'. H NWR (300 MHz, ZEZ¥E-4,
ppn) & 9.01 (dd, J = 4.2, 1.8 Hz, 1H), 8.56-8.45 (m, 1H), 7.92 (d, J = 8.1 Hz, 1H), 7.49 (dd, J =
8.6, 4.2 Hz, 1), 7.03 (d, J = 8.0 Hz, 1H), 6.83 (d, J = 7.9 Hz, 1H), 4.29-4.16 (m, 1H), 3.64
(apparent d, J = 10.9 Hz, 1H), 3.35-3.24 (m, 1H), 2.89-2.82 (m, 3H), 2.52-2.31 (m, 7H), 2.27-1.88 (m,
4H), 1.11-0.92 (m, 4H).

B3HE 278 (2-3|=FA-N-[(3R,59)-5-HE-1-[8-(EEF L 2rE)A=d-5-4 ]9 ¥ 2 d-3-d | Z2olm| E):
2-BESAZaIIEl (3R,59)-5-HE-1-(8-(Eg EF 2 E)FEd-5-) I sl g d-3-o} o 2 7 ¥ . HPLC:
96.9% %%, RT = 1.26 min. MS: m/z = 382.2 DM+H]'. H NMR (400 MHz, ZFEZEE—d, ppm) 6 9.02 (dd, J =
4.2, 1.7 Hz, 1), 8.51 (dd, J = 8.6, 1.8 Hz, 1), 7.93 (d, J = 8.0 Hz, 1), 7.51 (dd, J = 8.6, 4.2 Hz,
1), 7.04 (d, J = 8.0 Hz, 1), 6.42 (d, J = 8.1 Hz, 1H), 4.35-4.16 (m, 2H), 3.70-3.60 (m, 1H), 3.31
(d, J = 11.6 Hz, 1), 2.52-2.32 (m, 2H), 2.25-2.190(m, 3H) 1.40 (d, J = 6.8 Hz, 3H), 1.14-0.95 (m,
411) .

AFgE 279 (N-[(3R,59)-5-HlE-1-[8-(EEEF o 2rE)FEd-5-4 19 H g d-3-¢d ]-2-(1-v & 5 o g A -3~
d)olHEolu|E): 2-3EFAZZFAE (3R,59)-5-ME-1-(8-(EZF 2 E)F=d-5-d)F 7 2] g -3-0}7]

O RHE, HPLC: 97.4% ¢, RT = 3.49 min. MS: m/z = 449.2 [M+H]ﬂ ' NR (300 MHz, CDsOD, ppm) &

8.89 (dt, J = 4.4, 1.3 Hz, 1H), 8.61 (dt, J = 8.7, 2.1 Hz, 1H), 7.98 (d, J = 8.2 Hz, 1H), 7.64-7.52
(m, 1), 7.17 (dd, J = 8.2, 2.4 Hz, 1H), 4.27-4.10 (m, 1H), 3.58 (d, J = 11.2 Hz, 1H), 3.34 (d, J =
11.5 Hz, 1H), 3.10-2.90 (m, 2H), 2.51-2.36 (m, 5H), 2.32-2.17 (m, 1H), 2.08 (d, J = 9.7 Hz, 6H), 1.85-
1.55 (m, 3H), 1.21-0.95 (m, 5H).

e 283 (N-[(3R,58)-5-WE-1-[8-(EFEZRo2WE)A=d-5-d ]9z d-3-g]-2-(1-v e H ST -3~
)M EolulE F=zF2Eo|=): 2-(1-HEIEd-3-L)oAEA D (3R,55)-5-HE-1-(8-(EZF L=

+ 1

e FAEP-5-G) g H g d-3-oll o2 RE  HPLC: 99.7% <%, RT = 2.71 min. MS: m/z = 435.2 [M#H] . H
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NMR (300 MHz, CDsOD, ppm) & 9.27 (d, J = 8.6 Hz, 1H), 9.12 (d, J = 5.2 Hz, 1H), 8.31 (d, J = 8.2 Hz,
1), 8.07 (dd, J = 8.6, 5.2 Hz, 1), 7.52-7.42 (m, 1H), 4.16 (d, J = 12.3 Hz, 1H), 3.78-3.38 (m, 4H),
3.29-3.04 (m, 1H), 2.94-2.72 (m, 4H), 2.68-2.59 (m, 3H), 2.45-2.08 (m, 5H), 1.86-1.66 (m, 1H), 1.21
(td, J=12.3, 12.3 Hz, 1H), 1.02 (d, J = 6.4 Hz, 3H).

338 287 (2-(3,3-TZEQ ZolAEU-1-Y)-N-[(3R,55)-5-H&-1-[8~(ETZZo =) A=A-5-4 ] ¥ g
H-3-glZEFolu|E): 2-(3,3-UZF o BolAEY-1-¢)Z23A D (3R,59)-5-HE-1-(8-(EYZF o 21
) sA-5-) A gd-3-o} o Z X E . HPLC: 98.4% <%, RT = 1.81 min. MS: m/z = 457.3 [M+H] H MR
(400 MHz, CD,OD, ppm) & 8.92 (dd, J = 4.3, 1.7 Hz, 1H), 8.63 (dt, J = 8.6, 1.6 Hz, 1H), 8.01 (d, J =
8.1 Hz, 1H), 7.60 (dd, J = 8.6, 4.2 Hz, 1H), 7.21 (dd, J = 8.0, 1.9 Hz, 1H), 4.27-4.18 (m, 1H), 3.70-

3.61 (m, 4H), 3.56-3.53 (m, 1H), 3.42-3.20 (m, 2H), 3.10-2.99 (m, 1H), 2.61-2.41 (m, 2H), 2.20-2.04
(m, 2H), 1.31-1.14 (m, 4H), 1.03 (d, J = 6.5 Hz, 3H).

FFE 289 (2-(4-3=FAFH 2 Hd-1-¢)-N-[(3R,55)-5-HE-1-[8-(EF EF L2 &) FA=A-5-d |9 H g d-3-
diZagdolns): 2-4-F==A A d-1-d)Z 234 = (3R,55)-5-WE-1-(8-(EFZF e 2vd)F =3 -5-
o) o] gl-3-o} M O ZHE] . HPLC: 99.8% 2%, RT = 1.75 min. MS: m/z = 465.3 [M+H]". 'H NMR (300 Mz,
DD, ppm) & 8.90 (dd, J = 4.3, 1.7 Hz, 1H), 8.62 (dt, J = 8.6, 1.7 Hz, 1H), 7.99 (d. J = 8.0 Hz,

+

1H), 7.59 (dd, J = 8.6, 4.3 Hz, 1H), 7.19 (d, J = 8.1 Hz, 1H), 4.24-4.16 (m, 1H), 3.58-3.55 (m, 2H),
3.37-3.32 (m, 1H), 3.07-2.96 (m, 1H), 2.80-2.71 (m, 2H), 2.55-2.42 (m, 2H), 2.34-2.06 (m, 4H), 1.89-
1.77 (m, 2H), 1.55-1.50 (m, 2H), 1.23-1.07 (m, 4H), 1.01 (d, J = 6.4 Hz, 3H).

FE 472 (ZEH2A [(3R,59)-5-WE-1-(8-EFEF L 2WE-FAEU-5-L)-H g d-3-d -0} =):
(3R,58)-1-[8-(trEFe=2de)Fsd-5-d|-5-vEd g d-3-o}7] @ Z=23SAio2RE ., HPLC: >99% <=,
H ONMR (400 MHz, DMSO-ds, ppm) & 9.01 (dd, J = 4.2, 1.8 Hz,

RT = 3.97 min. NS: m/z = 362.1 [M+H] .
), 8.84 (d, J=7.4 Hz, 1H), 8.50 (dd, J = 8.6, 1.8 Hz, 1H), 8.05 (d, J = 8.0 Hz, 1H), 7.66 (dd, J =
8.6, 4.2 Hz, 1), 7.20 (d, J = 8.1 Hz, 1H), 4.15 (d, J = 0.8 Hz, 1H), 4.08 (s, 1H), 3.48 (d, J = 11.0
Hz, 1H), 2.40 (t. J = 11.3 Hz, 1H), 2.00 (d, J = 14.0 Hz, 2H), 1.13 (d, J = 12.1 Hz, 1H), 0.94 (d, J =
6.5 Hz, 3H).

3FE 473 (FE-3-o]x=Ak(ynoic acid) [(3R,58)-5-HE-1-(8-Ex|ZTF o =W d-FEAU-5-Y)-F g d-3-
gl-olmE):  (3R,59)-1-[8-(ETZF e ame)A=ad-5-d]-5-vadygagd-3-0}7 2= 3-FE =20 g2 HE .

HPLC: >99% %%, RT = 4.01 min. MS: m/z = 376.1 [M4H]. 'H NMR (400 MHz, DMSO-ds, ppm) & 9.01 (dd, J

= 4.2, 1.7 Hz, 1), 8.52 (dd, J = 8.6, 1.8 Hz, 1H), 8.04 (d, J = 8.1 Hz, 1), 7.97 (d, J = 7.4 lz,
1H), 7.66 (dd, J = 8.6, 4.2 Hz, 1H), 7.20 (d, J = 8.0 Hz, 1H), 5.74 (t, J = 6.6 Hz, 1H), 5.29 (d, J =
6.6 Hz, 2), 4.08 (s, 1H), 3.54 (d, J=11.2 Hz, 1), 3.39 - 3.32 (m, 1H), 2.48 - 2.36 (m, 2H), 2.15 -
1.96 (m, 3H), 1.12 (q, J = 12.0 Hz, 2l), 0.95 (d, J = 6.5 Hz, 3M).

AFE 474 (C-vREEdolu]=-N-[(3R,59)-5-FE-1-(8-ET EF L2 E-FA=3-5-4)-9 7 Z d-3-L ]-o}A]
Eoju]=): (3R,59)-1-[8-(EgZEFezve)FEd-5-d]-5-ve s d-3-o}vl 2 N-(dEezd)Fero=

¥ . HPLC: >99% =%, RT = 3.52 min. MS: m/z = 445.1 [M+H]+. I NMR (400 MHz, DMSO-ds, ppm) & 9.01

(dd, J=4.2, 1.7 Hz, 1), 8.53 (dd, J = 8.6, 1.8 Hz, 1H), 8.02 (dd, J = 24.1, 7.8 Hz, 2H), 7.66 (dd,
J =286, 4.2 Hz, ), 7.30 (s, 1H), 7.20 (d, J = 8.0 Hz, 1H), 4.07 (d, J = 6.6 Hz, 1H), 3.61 (d, J =
4.1 Hz, 2H), 3.50 (d, J = 10.2 Hz, 1H), 3.34 (d, J = 11.0 Hz, 1H), 2.92 (s, 3H), 2.46 - 2.37 (m, 1H),
2.04 (dd, J=129.3, 9.1 Hz, 20), 1.14 (q, J = 12.0 Hz, 1), 0.94 (t, J = 7.1 Hz, 3H).

FFE 475 (FEZEFLME-AEZX2@7l2 844 [(3R,55)-5-HE-1-(8-EF EFL2vE-FAsd-5-
)-FH B d-3-d -0} =): (3R,55)-1-[8-(trZF ¢ 2 E)F=d-5-d|-5-weygdgd-3-o}71 & 1-(EFZ
zoaWeAZRTaR-1-Ft2E A0 2 HE] | HPLC: >99% 2%, RT = 4.83 min. MS: m/z = 446.2 [M+H]". 'H
NMR (400 MHz, DMSO-ds, ppm) & 9.01 (dd. J = 4.2, 1.7 Hz, 1H), 8.51 (dd, J = 8.6, 1.8 Hz, 1), 8.05
(d. J=8.1Hz 1H), 7.67 (dd, J = 8.5, 4.0 Hz, 2H), 7.20 (d, J = 8.1 Hz, 1H), 4.08 (s, 1H), 3.46 -
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3.33 (m, 2H), 2.56 (d, J = 10.9 Hz, 1H), 2.39 (t, J = 11.4 Hz, 1H), 2.15 - 1.89 (m, 2H), 1.36 - 1.15
(m, 5H), 0.94 (d, J = 6.6 Hz, 3H).

3= 515
(2-NE2=Z2H-2-3|=ZA]-N-[(3R,5S)-5-HE-1-(8-EF ZF L 2WE-FA =9 -5-4)-v g d-3-d ]-o}A| Eo}
AE): ANEFREZEGA-F=ZA-olAEA 2 (3R,55)-5-HE-1-(8-EgZF o 2 d-Fixd-5-29)-3 3 g d-3-2

olfl =R EFEEo|=oZHE, I NMR (400 MHz, DMSO-ds) & 9.02 (dt, J = 4.1, 1.4 Hz, 1H), 8.54 (dt, J

4

= 8.6, 2.1 Hz, 1H), 8.07 (d, J =8.1Hz, 1H), 7.76 - 7.62 (m, 1H), 7.60 (d, J = 7.7 Hz, 1H), 7.21 (dd,
J=28.1, 4.3 Hz, 1), 5.31 (dd, J = 12.5, 5.4 Hz, 2H), 3.57 - 3.38 (m, 2H), 2.59 (t, J = 10.9 Hz, 1H),
2.43 (t, J=11.3 Hz, 1H), 1.98 (d, J = 12.6 Hz, 2H), 1.24 (qd, J = 12.1, 2.8 Hz, 1H), 1.12 - 1.01 (m,

1H), 0.96 (dt, J = 6.5, 1.5 Hz, 3H), 0.43 - 0.21 (m, 4H). MS: m/z = 408 [M+H]
3= 516
(2-(4-v e - ¥ 27 -1-Y)-N-[(3R,55)-5-HE-1-(-E ZF L 2 E-FAEH-5-Y4)-FfFd-3-d -2 =292
olu]l=: 2-(4-vE-AHFA-1-Y)-Z2H &4 =D (3R,55)-5-WE-1-(8-E ZZ¢ 2ne-F| =al-5-2 )3 5 7]

U-3-dolyl S| =2FZ2ggo|=o 7K, I NMR (400 MHz, DMSO-ds) & 9.02 (dt, J = 4.1, 1.5 Hz, 1H), 8.61

+

8.44 (m, 1H), 8.06 (dt, J=8.2, 2.7 Hz, 1H), 7.68 (dtd, J=9.2, 5.1, 4.6, 1.9 Hz, 2H), 7.20 (dd, J
12.5, 8.0 Hz, 1H), 4.20 (s, 1H), 3.55 - 3.39 (m, 1H), 3.34 (d, J = 8.1 Hz, 3H), 3.33 - 3.25 (m, 2H),
3.08 - 2.90 (m, 1H), 2.44 (dt, J = 11.1, 5.5 Hz, 7H), 2.14 (d, J = 12.0 Hz, 3H), 2.12 (m, 2D, 1.99
(d, J=12.5 Hz, 2H), 1.18 (qd, J = 12.0, 2.5 Hz, 1H), 1.08 (dd, J = 6.9, 1.4 Hz, 3H), 0.95 (dd, J =

9.9, 6.4 Hz, 3H). NS: m/z = 464 [M+H] .

33E 517 (N-[(3R,59)-5-HE-1-(8-EFEF L2 E-FAEA-5-4)-9 T d-3-d ]-olA| Eo}u|=): oA ELL
2 (3R,55)-5-HE-1-(8-E ZF 2 E-F=d-5-A)-1 ¥ g d-3-do}yl =T 2dfo|=0 2 RE, H NIR
(400 MHz, DMSO-dy) & 9.01 (dd, J = 4.2, 1.7 Hz, 1H), 8.53 (dd, J = 8.6, 1.8 Hz, 1H), 8.05 (d, J = 8.2

Hz, 1H), 7.90 (d, J = 7.4 Hz, 1H), 7.67 (dd, J = 8.6, 4.2 Hz, 1H), 7.20 (d, J = 8.1 Hz, 1H), 3.52 (d,
J=9.2Hz, 1), 2.43 (q, J = 11.4 Hz, 2H), 2.03 (dd, J = 26.1, 12.3 Hz, 2H), 1.82 (s, 3H), 1.08 (q, J

= 12.1 Hz, 1H), 0.96 (d, J = 6.5 Hz, 3H). MS: m/z = 352 [M+H] .

338 519 (2-AE2=2Y-2-tu ol =-N-[(3R,55)-5-HE-1-(8-EFEZF L 2 E-FA=d-5-4)-H g -
3-d]-olAEotule): ANFzxa2d-trEolvl-olA Esl s|=2FRlo]= I (3R,55)-5-HE-1-(8-E|ZF 2
2 g-75d-5-2)- o gl g -3-o}ql =R ato]= o ZHE . H NMR (400 Mz, ®W€F2-d) 6 8.95 (dd,
J=4.2, 1.7 Hz, 1H), 8.67 (dt, J = 8.6, 1.8 Hz, 1H), 8.04 (d, J = 8.2 Hz, 1H), 7.63 (dd, J = 8.6, 4.2
Hz, 1H), 7.23 (dd, J = 8.0, 1.8 Hz, 1H), 4.28 (dddd, J = 14.9, 12.0, 5.8, 2.4 Hz, 1H), 3.60 (m, 1H),

3.40 (d, J = 11.6 Hz, 1H), 2.53 (dtd, J = 25.3, 11.2, 2.9 Hz, 2H), 2.35 (d, J = 7.9 Hz, 6H), 2.23 -
2.04 (m, 2H), 1.86 (dd, J = 9.5, 3.3 Hz, 1H), 1.20 (q, J = 12.1 Hz, 1H), 1.09 - 0.89 (m, 4H), 0.82 -

0.64 (m, 1H), 0.58 - 0.43 (m, 1H), 0.35 (tdd, J = 12.5, 9.3, 4.8 Hz, 2H). MS: m/z = 435 [M+H]ﬂ

S92 526 ((S)-2-TH"om]=-N-[(3R,59)-5-E-1-(8-EI B2 2r|W-AEA-5-0)-A | F W3- |- 2
S &obrlE): ($)-2-Tlr Dol -2 2] £ 4k B (3R,59)-5-T1E-1-(8-E 2 EF 0 2ol €7 5 9-5-20)-3) 2] ©
%%PHI&EE%EHQE.MNW(MOMLDM&@ § 9.02 (dd, J =4.2, 1.7 Hz, 1H), 8.54 (dd, J =

8.6, 1.8 Hz, 1H), 8.06 (d, J = 8.1 Hz, 1H), 7.79 - 7.64 (m, 2H), 7.21 (d, J = 8.0 Hz, 1H), 4.20-4.15
(m, 2H), 3.47 (d, J =9.3 Hz, 1H), 2.92 (q, J = 6.8 Hz, 1H), 2.42 (t, J = 11.4 Hz, 1H), 2.15 (s, 6H),
2.13 - 1.88 (m, 2H), 1.20 (q, J = 12.0 Hz, 1H), 1.07 (d, J = 6.9 Hz, 3H), 0.95 (d, J = 6.6 Hz, 3H).

MS: m/z = 409 [MHH]'

F3E 550 (2-(1-3| =X -AE22 2T )-N-[(3R,559)-5-"d-1-(8-EZF o 2rd-F&A-5-¢)-1 7| d-3-
d]-otHEetuE): (3R,59)-5-ME-1-(8-E| &7 e=md-w3l-5-2)-v e d-3-olnl s EmIF=efo|=

%2%%&5%MM%EEE%)@NE&2E$H.MNW(MOMLDM&@ § 9.02 (dd, J =4.2, 1.7 Hz,
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1H), 8.54 (dd, J = 8.6, 1.8 Hz, 1H), 8.06 (d, J = 8.1 Hz, 1), 7.74 (d, J = 7.4 Hz, 1H), 7.67 (dd, J =
8.6, 4.1 Hz, 1H), 7.21 (d, J = 8.1 Hz, 1H), 4.06 (s, 1H), 3.54 (d, J = 9.1 Hz, 1H), 2.50 - 2.38 (m,
20), 2.34 (s, 21), 2.14 - 1.93 (m, 2H), 1.12 (q, J = 12.0 Hz, 1H), 0.96 (dd, J = 6.5, 3.6 Hz, 3H),

0.63 - 0.53 (m, 2H), 0.53 - 0.38 (m, 2H). MS: m/z = 408 [M+H]ﬂ

3E 551 (2-(8-mlE-8-olA-H|A|E 2 [3.2.1]oct-3-YL)-N-[(3R,55)-5-HE-1-(8-EF ZF e 2re-F &5
A)-vH g d-3-d -t Eolm|=): (3R,59)-5-HE-1-(-EFZF 2 2vd-F5d-5-4)-9H 7 d-3-o}= 3]
caIzgols @ o-(8-wE-g-ol A 22 [3.2.1] S E-3-2 )l EAL slE2Zmeto] =2 e H NMR (400
MHz, DMSO-ds) & 9.01 (dd, J = 4.2, 1.7 Hz, 1H), 8.53 (dd, J = 8.6, 1.8 Hz, 1H), 8.06 (d, J = 8.1 Hz,

), 7.92 (d, J= 7.3 Hz, 1H), 7.67 (dd, J = 8.6, 4.2 Hz, 1H), 7.20 (d, J = 8.0 Hz, 1H), 4.15 (m, 1H)
3.51 (d, J=9.9 Hz, 2H), 3.34 (d, J = 11.6 Hz, 2H), 3.14 (s, 2H), 2.43 (dt, J = 11.3, 5.9 Hz, 1H),
2.23 (d, J=5.7Hz, 3H), 2.15 (dd, J = 15.8, 7.9 Hz, 2H), 2.02 (dd, J = 16.8, 10.7 Hz, 4H), 1.68 (d,
J=8.2 Hz, 2H), 1.22 (dd, J = 13.8, 7.4 Hz, 2H), 1.10 (g, J = 12.0 Hz, 1H), 0.95 (d, J = 6.5 Hz, 3H).

MS: m/z = 475 [M+H]'

35HE 572 (2-(1-0]2Z 2"-1# 2 gd-4-Y)-N-[(3R,55)-5-HE-1-(8-E& EF 2 d-F 5d-5-4)-HH=d
-3-d]-olEotm=): (3R,59)-5-HE-1-(8-EgZF ¢ 2re-F 5¢-5-)-3 7 g g-3-Lo}nl 3| =2 F 7|0
= 2 o-Wg-2-v g -1-g-X 29 &0 ®HE . HPLC: >99% 4%, RT = 3.27 min. MS: m/z = 463.6
+H]°. 'H NMR (400 MHz, DMSO-d6, ppm) & 9.02 (dd, J = 4.1, 1.7 Hz, 1H), 8.53 (dd, J = 8.6, 1.8 Hz,
1H), 8.06 (d, J=8.1Hz, 1H), 7.68 (dd, J = 8.6, 4.2 Hz, 1H), 7.49 (d, J = 8.2 Hz, 1H), 7.21 (d, J =
8.0 Hz, 1H), 4.11 - 3.97 (m, 1H), 3.45 (dd, J = 11.6, 3.9 Hz, 1H), 2.56 (t, J = 10.9 Hz, 1H), 2.45 (t,
J=11.4 Hz, 1H), 2.33 (s, 4H), 2.09 (s, 1H), 1.97 (d, J = 12.4 Hz, 1H), 1.54 (s, 4H), 1.41 (d, J =
6.9 Hz, 2H), 1.22 (q, J =12.0 Hz, 1H), 1.06 (d, J = 9.0 Hz, 6H), 0.96 (d, J = 6.6 Hz, 3H).

3 573 (2-(3,3-HHE-3 & d-1-Y)-N-[(3R,58)-5-HE-1-(8-EF EF 2 2HE-FA=d-5-Y)-FH Hd-
3-g]-ofHEotm =) (3R,55)-5-HE-1-(8-E ZF e 2w d-Fal-5-)-v] s g d-3-Yepwl g (3,3-t]m -
9 22 9-1-2 )-oh EALO. ZRE] | HPLC: >99% %%, RT = 3.32 min. MS: m/z = 449.5 [W#H]. 'H MR (400
MHz, DMSO-d6, ppm) & 9.02 (dd, J = 4.2, 1.7 Hz, 1H), 8.53 (dd, J = 8.6, 1.8 Hz, 1H), 8.05 (d, J = 8.1
Hz, 1H), 7.67 (dd, J = 8.6, 4.2 Hz, 1H), 7.57 (d, J = 8.0 Hz, 1H), 7.21 (d, J = 8.0 Hz, 1H), 4.13 -
4.06 (m, 1), 3.50 - 3.43 (m, 1H), 3.02 (d, J = 3.0 Hz, 2H), 2.63 (m, 2H), 2.56 (t, J = 10.9 Hz, 1H),
2.43 (t, J = 11.4 Hz, 1H), 2.38 - 2.29 (m, 2H), 2.08 (td, J = 10.4, 9.1, 5.4 Hz, 1H), 1.99 (dd, J =
12.4, 3.9 Hz, ), 1.53 (t, J=7.1Hz, 2H), 1.21 (q, J = 12.0 Hz, 1H), 1.05 (d, J = 1.3 Hz, 6H), 0.96
(d, J = 6.6 Hz, 3H).

33E 574 (1-AE=2=229-9H I d-4-7t 2224 [(3R,59)-5-HE-1-(8-EFZ T 2 gd-F&5a-5-9)-7 7
Zd-3-d]-opm|=): (3R,58)-5-vE-1-(8-EZF 2rd-7)=53-5-2)- ¥ 2| d-3-do}yl surIFralo|=
9 A ZzEen-vdeu-4-72 2 A0 2 B E | HPLC: 98% 4=, RT = 3.12 min. MS: m/z = 461.5 [M+H] .

I NMR (400 MHz, DMSO-d6, ppm) & 9.01 (dd, J = 4.2, 1.7 Hz, 1H), 8.53 (dd, J = 8.7, 1.8 Hz, 1H), 8.05
(d, J=8.1Hz, 1), 7.76 (d, J = 7.4 Hz, 1H), 7.67 (dd, J = 8.6, 4.2 Hz, 1H), 7.20 (d, J = 8.1 Hz,
1), 4.02 (s, OH), 3.48 (d, J = 10.9 Hz, 1H), 3.36 (d, J = 5.3 Hz, OH), 2.92 (td, J = 7.9, 3.9 Hz,
1), 2.43 (q, J = 11.2 Hz, 1H), 2.08 (ddt, J = 11.5, 8.2, 3.7 Hz, 1H), 1.98 (d, J = 13.0 Hz, OH), 1.67
- 1.40 (m, 2H), 1.10 (g, J = 12.1 Hz, 1H), 0.95 (d, J = 6.6 Hz, 2H), 0.38 (dt, J = 5.2, 2.6 Hz, 1H),
0.27 (q, J=3.1, 2.5 Hz, 1H).

3}3HE 575 (N,N-Hog-N'-[(3R,55)-5-HE-1-(8-EF EFLZWE-FA&Ed-5-9)-FHHFd-3-d |-FAlo}M =):
(3R,58)-5-HE-1-(8-EZZF o 2vE-F=d-5-¢4)-g g d-3-do}7l s=zFZ2eo]= 9 N N-tjod-54
o}u]abo M E] . HPLC: >99% <%=, RT = 3.98 min. NS: m/z = 465.5 [M+H]. H NMR (400 MHz, DNMSO-d6, ppm)
§ 9.01 (dd, J = 4.2, 1.7 Hz, 1H), 8.53 (dd, J = 8.6, 1.8 Hz, 1H), 8.06 (d, J = 8.1 Hz, 1H), 7.87 (d,
J=7.4Hz, ), 7.67 (dd, J = 8.6, 4.2 Hz, 1H), 7.20 (d, J = 8.0 Hz, 1H), 4.03 (s, 1H), 3.51 (d, J =
10.2 Hz, 1), 3.30 (d. J = 6.8 Hz, 2H), 3.28 - 3.18 (m, 2H), 2.49 (d, J = 6.9 Hz, 2H), 2.43 (td, J =
11.1, 4.1 Hz, 2H), 2.34 (q, J=7.6, 7.1 Hz, 2H), 2.06 (s, 1), 1.99 (d, J = 13.1 Hz, 1H), 1.15 - 1.03
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(m, 4H), 0.97 (t, J=6.8 Hz, 6H).

A 58: = 196 ((3R,55)-N-(2-vISAE)-5-HE-1-[8-(EEFL2rE)FA=d-5-4 19 s 2 d-3-o}
)9 A

piH: H
Cr oyt
ol

P!‘-l Br_,.ﬂ-.._v_.{}l.l'le
| Ma T OMF e
= BOSG, 14h |
N M
CFs Method N GFy

(3R,5S)-N-(2-H|5A| & )-5-HE-1-[8-(EF EFLLEZWE)FAET-5-d |H A I-3-o}7: (3R,55)-N-(2-H[EA]
oel)-5-ve-1-[8-(EgEFe2vE)FEd-5-d ] d g d-3-ol12, W N& A&3ste] 2-(twdolr]x)o}
MELE 2 (3R,55)-1-(8-HIEA A EA-5-Y)-5-H eI g tl-3-o}fl o 2 RE AxHUTh. = YPES s =
A5t A pre-HPLCE A A5t A2, XBridge Prep C18 OBD A™, 5 um, 19 mm x 150 mm; ©]&A, & ZF o}
AEYEZ (0.05% NHsH0 E3H), 30% A 60% ZHATYAE, 10 min; FAE7], UV 254 nm. (3R,55)-N-(2-H| & A]
ole)-5-mE-1-[8-(EEF oz e ) FA=d-5-d |9 dgd-3-o}7 & =3 2d=Z AT} (14 mg, 15%).

3%E 196: HPLC: 94.9% <%=, RT = 2.77 min. MS: m/z = 368.2 [M+H]+. I NMR (400 MHz, DMSO-ds, ppm) &

9.04-8.97 (m, 1H), 8.48 (dd, J = 8.7, 1.7 Hz, 1H), 8.05 (d, J = 8.0 Hz, 1H), 7.66 (dd, J = 8.6, 4.2
Hz, 1H), 7.19 (d, J = 8.1 Hz, 1H), 3.57-3.49 (m, 1H), 3.42-3.28 (m, 2H), 3.24 (s, 3H), 2.93 (t, J =
10.8 Hz, 1H), 2.82-2.66 (m, 2H), 2.41-2.33 (m, 2H), 2.12-1.94 (m, 2H), 1.59 (br s, 2H), 0.97-0.78 (m,
4H).

AN 59: FFHE 197 D 3FHE 198 ((R)-2-o}7|=-3,3,3-EFZZ 9 2 -N-((3R,53)-5-HE-1-(8-(EFYZF L
2Ya)FEd-5-d)gHEd-3-g)Zadolul= F (§)-2-0}H]=-3,3,3-EZZF L E-N-((3R,59)-5-HE-1-
(-(Eg &R zve)F=d-5-d) g d-3-d)Z 2 golr| =)o A

MH; HH;

\(\rNHz W Oser, ¥ ek
N O‘*l"’l“‘:: Fs \I\/\J,NH \(j,NI-I
OH
P o M * N

| HATU, DIEA
H"' DPF, 1, 4Bh E |
CF N W
Method J

CFy CF;

|sormer 4 Igomar 2

(R)-2-0}"]=-3,3,3-EZ EF 2L Z-N-((3R,55)-5-HE-1-(8-(EFEF L 2W ) A A -5-¢)Fgd-3-¢) =2
Hotr]=  F (§)-2-0}v]=-3,3,3-EFPEF L 2-N-((3R,59)-5-AB-1-(8-(E EF L2 ) Axd-5-4) g
d-3-d)Z 2ol = 2-opu] -3 3, 3-EEF 22 -N-[(3R,55)-5-E-1-[8-(E| EF 22 e)7]5e-5-4]
e d-3-g] 2ol == HhY ]S ARR8le] (3R,55)-5-mE-1-(8-(EZF o 2 e)Fmd-5-2) 3] 7|7
©-3-otRl B 2-0pW|-3,3,3-EEFLEL RO REE A2HAv. 27 topiH | ot Tt £
Azt A prep-HPLCO.2 ®E]¥ At A9, XBridge Prep C18 OBD Z#, 19 x 150 mm 10 um; ©l&%, & & o}

AEYEZ (0.05% NH; H,0 23, 30% WA 60% Z1ATIAE, 10 min; #HE7], UV 254 nm.

ofo]Am 1: (14 mg, 21%, A 31x]) HPLC: 93.2% %, RT = 2.62 min. MS: m/z = 434.9 [M+H]ﬂ H NR
(300 MHz, DMSO-ds, ppm) & 9.02 (dd, J = 4.2, 1.7 Hz, 1H), 8.53 (dd, J = 8.6, 1.8 Hz, 1H), 8.37 (d, J
= 7.3 Hz, 1H), 8.06 (d, J = 8.1 Hz, 1H), 7.68 (dd, J = 8.6, 4.2 Hz, 1H), 7.20 (d, J = 8.0 Hz, 1H),
4.09-4.04 (m, 1H), 3.93-3.84 (m, 1H), 3.49 (apparent d, J = 11.6 Hz, 1H), 2.51-2.39 (m, 1H), 2.31
(apparent d, J = 8.9 Hz, 2H), 2.10-1.90 (m, 2H), 1.15 (td, J = 12.0, 12.0 Hz, 1H), 0.96 (d, J = 6.5
Hz, 3H).

- 382 -



[1077]

[1078]

[1079]

[1080]

[1081]

[1082]

[1083]

[1084]

[1085]

ZIHSd 10-2025-0043596

olo] 2w 2: (9 mg, 13%, ™A 1A]) HPLC: 90.5% <% . RT = 2.71 min. MS: m/z = 434.9 [M+H] . 'H NMR (300
MHz, CD:OD, ppm) & 9.02 (dd, J = 4.2, 1.7 Hz, 1H), 8.53 (dd, J = 8.6, 1.8 Hz, 1), 8.37 (d, J = 7.3

Hz, 1H), 8.06 (d, J = 8.1 Hz, 1H), 7.68 (dd, J = 8.6, 4.2 Hz, 1H), 7.20 (d, J = 8.0 Hz, 1H), 4.09-4.04
(m, 1H), 3.93-3.84 (m, 1H), 3.49 (apparent d, J = 11.6 Hz, 1H), 2.51-2.39 (m, 1H), 2.31 (apparent d, J
= 8.9 Hz, 2H), 2.10-1.90 (m, 2H), 1.15 (td, J = 12.0, 12.0 Hz, 1H), 0.96 (d, J = 6.5 Hz, 3H).

AAl¢) 60: 3FE 200 (5-[(3R,559)-3-}u| =-5-HEH B H-1-L]FA=H-8- =2 F2o|=)y FA

M
-
-
M

BBF‘J N

DCM, -TB°C--20°C |, 3h | HCI

L

SN

Ohde oH

5-[(3R,5S)-3-o}v] -5~ Qv o 2] 9-1-L ] A= A-8-&: 78 CollA], DOM (10 mL) = (3R,55)-1-(8-H|E A7
EY-5-9)-5-H ey d g g-3-0}7 (95 mg, 0.35 mmol)e] &Mo, DCM (5 mL) 3 BBrs (553 mg, 2.19 mmol)<]
& 1h B9k 78Tl wwketa, -20 C74A 7Redtlal, 2 h B3 ~20 CollA
S o, & (10 mL)9 F712 T4, dox E3HES DAM((20nL x 3)o2 F
HeEloz M HsIaL, NaSO2 712t S8 7Adslel A AAS L, A}

& =738 oA pre-HPLCE AA|stgtt: AW, Xbridge Shield RP18 OBD, 5 um, 19 mm x 150 mm; ©]%A4F,
= oMMEYUEZ (0.05% HCl *3H), 35% WA 65% Z#CIAE, 10 min; AZ=7], UV 254 nm. 5-[(3R,5S)-
—olu)-5-w e g Hd-1-d A E5A-8-& sezF2fol =S A uA=Z A} (24 mg, 21%).

g}3E 2000 HPLC: 96.6% =%, RT = 1.05 min. MS: m/z = 253.1 I+ HONR (400 MHz, CDsOD, ppm) &

9.38 (dd, J = 8.5, 1.5 Hz, 1H), 9.09 (dd, J = 5.2, 1.3 Hz, 1H), 8.13 (dd, J = 8.6, 5.4 Hz, 1H), 7.57
(d, J=28.4Hz, 1), 7.47 (d, J = 8.5 Hz, 1H), 3.73-3.67 (m, 1H), 3.53 (dd, J = 10.8, 3.9 Hz, 1H),
3.24 (dd, J = 11.6, 3.6 Hz, 1H), 2.85 (t, J = 10.7 Hz, 1), 2.51 (t, J = 11.2 Hz, 1H), 2.35-2.17 (m,
2H), 1.27 (td, J = 11.9, 11.9 Hz, 1H), 1.08 (d, J = 6.5 Hz, 3H).

AA 61: SFE 204 ((25)-N-[(3R,59)-1-[8-(HEF L =rE)A=H-5-d]-5-H e d-3-d]-2-3| =5
Al-3-rdi-gotn =) o] A

\fh:JJNH;. ﬂfr

5 [ YT
HATU, DIEA
DME, it 4h

Method J

(28)—N—[(3R,55)—1—[8—(E1%$£iuﬂ€)#1156—5—%]—s—ﬂleaﬂrﬂlﬂﬂ—s—%]—z—ﬂ EEN-3-vd R ol =
(2S)-N-[(3R,59)-1-[8- (T &F e z2dE)AEH-5-d |-5-vdu g g d-3-d | -2-3| =F A -3-H| & JLgto}m| == 1}

=
H IS AREEte] 2-(YuEoln|n)ol EqE H (3R,55)—1—(8—(\’4—E—T£iu11%)#1§% 5-4)-5-v e ] ¥ 2 el -
3-olml o B HE AzFHArh. A7 2 AAELS S 278 oA pre-HPLCE AAEth: 23, XBridge Shield

RP18 OBD Z &, 5 um, 19 mm x 150 mm; °l&%, & & °MIEYEZ (with 0.05% NH; H.0), 25% =] 50% ~Lzj

UAE, 10 min; 7H=7], UV 254 nm. (25)-N-[(3R,59)-1-[8- (T ZF e 2rve)A=a-5-d]-5-H ey g ¢-
-4 ]-2-3| =FA|-3-v e Fetoln| =S WAl A2 AJTt (17 mg, 27%).

s3E 204: HPLC: 91.5% =X, RT = 2.73 min. MS: m/z = 392.2 I+ HONR (400 MHz, CDsOD, ppm) &
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8.91 (dd, J =4.2, 1.7 Hz, 1H), 8.65 (dd, J = 8.6, 1.8 Hz, 1H), 7.95 (d, J = 7.8 Hz, 1H), 7.88-7.54
(m, 20), 7.27 (d, J =7.9 Hz, 1H), 4.34-4.24 (m, 1H), 3.85 (d, J = 3.8 Hz, 1H), 3.58-3.45 (m, 1H),
3.40-3.28 (m, 1H), 2.59 (t, J = 10.8 Hz, 1H), 2.48 (t, J = 11.2 Hz, 1H), 2.24-2.00 (m, 4H), 1.38-1.18
(m, 1H), 1.05 (d, J=6.6 Hz, 3H), 1.00 (d, J= 6.6 Hz, 3H), 0.84 (d, J= 6.8 Hz, 3H).

2 FFEE] AR oz Az
FFE 206 (N-[(3R,59)-1-[8-(T)EF 2 2Wd)A=A-5-Y ]-5-WEd A H 2 D-3-¢ ]-3,3-t) v D Egto}r| =)
3, 3-gueRetxt 2 (3R,55)-1-(8-(H&F 2w ) I =d-5-4)-5-vd A g d-3-o}7l 0 2 F-E] . HPLC: 98.9%

%, RT = 1.59 min. MS: m/z = 390.2 [M+H]+.1H NMR (400 MHz, CDsOD, ppm) & 8.91 (dd, J = 4.2, 1.7 Hz,

1), 8.64 (dd, J = 8.6, 1.8 Hz, 1), 7.95 (dt, J=7.9, 1.5 Hz, 1), 7.85-7.65 (m, 2H), 7.26 (d, J =
7.9 Hz, 1), 4.29-4.21 (m, 1H), 3.62-3.53 (m, 1H), 3.39- 3.36 (m, 1H), 2.57-2.37 (m, 2H), 2.23-2.06
(m, 4H), 1.15 (td, J=12.1, 12.1 Hz, 1H), 1.05 (s, 3H), 1.03 (s, 9H).

33E 209 (N-[(3R,59)-1-[8-(HZZ e 2 d)HEd-5-Y ]-5-v 23 ¥ 2 d-3-¢ ]-2-() o D o} 1| 1= ) o} A E o} 1]
=): 3. 3-geg el 9@ (3R,59)-1-(8—(HZFozre)AEd-5-U)-5-rd s gl d-3-o}7 o 2 B-E] . HPLC:

95.9% =%, RT = 2.58 min. MS: m/z = 377.2 [M+H]ﬂ H NMR (400 MHz, CDsOD, ppm) & 8.91 (dd, J = 4.2,

1.7 Hz, 1H), 8.64 (dd, J = 8.6, 1.8 Hz, 1H), 7.95 (dd, J = 7.9, 1.3 Hz, 1H), 7.86-7.54 (m, 2H), 7.28
(d, J=7.9 Hz, 1H), 4.33-4.24 (m, 1H), 3.61-3.54 (m, 1H), 3.40-3.28 (m, 1H), 3.10 (s, 2H), 2.60-2.40
(m, 2H), 2.37 (s, 6H), 2.24-2.09 (m, 2H), 1.20 (td, J = 12.1, 12.1 Hz, 1H), 1.05 (d, J = 6.4 Hz, 3H).

F3E 302 (N-[(3R,59)-1-[8-(HEF22rE)AEA-5-d4]-5-vdy g 9-3-gd ]-2-3s| =EX Z 2 go}n| = ):
2-3leEATZRAA Z o (8R,59)-1-(8-(HEFz2vE) I 5v-5-9)-5-vey e d-3-opl o 2 5 E . HPLC:

99.0% <%, RT = 2.13 min. MS: m/z = 364.1 [M+H]+.1H NMR (400 MHz, CDsOD, ppm) & 8.89 (dd, J = 4.2,

1.7 Hz, 1H), 8.62 (dd, J = 8.6, 1.7 Hz, 1H), 7.93 (dd, J = 7.9, 1.4 Hz, 1H), 7.86-7.50 (m, 2H), 7.26
(d, J=28.0 Hz, 1H), 4.28-4.20 (m, 1H), 4.11 (td, J = 6.8, 6.8 Hz, 1H), 3.54-3.49 (m, 1H), 3.38-3.30
(m, 1H), 2.56 (t, J=10.9 Hz, 1H), 2.45 (t, J = 11.2 Hz, 1H), 2.21-2.05 (m, 2H), 1.32 (d, J = 6.8 Hz,
3H), 1.22 (td, J=12.1, 12.1 Hz, 1H), 1.03 (d, J = 6.4 Hz, 3H).

338 303 (N-[(3R,59)-1-[8-(tU=F e 2v|E)F=d-5-d]-5-vEdH g d-3-d ]-2-(1-w 2 g H g d-3-Y ) o}
AEoln=): 2-(1-WEy g d-3-d)o}HEA 2@ (3R,55)-1-(8-(TZF o 2uE)FA=ad-5-2)-5-we 2l d
~3-o}Wl o @B E] | HPLC: 98.8% %%, RT = 1.52 min. MS: m/z = 431.3 [M+H]". 'H NMR (300 MHz, CD:OD, ppm)
6 8.89 (dd, J = 4.2, 1.7 Hz, 1H), 8.62 (dd, J = 8.6, 1.8 Hz, 1H), 7.98-7.84 (m, 1H), 7.73-7.46 (m,
9H), 7.95 (d, J = 7.8 Hz, 1H), 4.22 (t, J = 11.4 Hz, 1H), 3.57 (apparent d, J = 11.6 Hz, 1H), 3.40-
3.30 (m, 1H), 2.89-2.72 (m, 2H), 2.50-2.41 (m, 2H), 2.25-2.23 (m, 3H), 2.19-1.82 (m, 6H), 1.81-1.48
(m, 4H), 1.22-0.87 (m, 5H).

338 307 (N-[(3R,59)-1-[8-(T|&E2 e =2rd)AEA-5-9]-5-mEd g d-3-d]-2-(1-Hd g EI-3-Y ) o}
AECIE): 2-(1-v] 9 22 E-3-2) ol EAF B (3R,59)-1-(8~(¥] E50 2] €) 75 ¢1-5-21 )-5-v] D3] 9] 2] 9

-3-olwl o2 HE . HPLC: 96.0% =%, RT = 2.82 min. MS: m/z = 417.2 [M+H]+.1H NMR (300 MHz, CDsOD, ppm)

§ 8.86 (dd, J =4.2, 1.7 Hz, 1H), 8.58 (dd, J = 8.6, 1.8 Hz, 1H), 7.96-7.41 (m, 3H), 7.21 (d, J=7.9
Hz, 1H), 4.26-4.09 (m, 1H), 3.59-3.47 (m, 1H), 3.39-3.29 (m, 1H), 2.80-2.73 (m, 1H), 2.67-2.49 (m,
3H), 2.46-2.37 (m, 2H), 2.33-2.30 (m, 3H), 2.28-2.17 (m, 3H), 2.12-1.95 (m, 3H), 1.54-1.40 (m, 1H),
1.25 (d, J=1.4 Hz, 1H), 1.11 (td, J = 12.4, 12.4 Hz, 1H), 0.99 (d, J = 6.4 Hz, 3H).

3HE 311 (2-(3,3-HUEF L ZoMAIEH-1-9)-N-[(3R,53)-1-[8- (U EF L2 E) A= -5-d | -5-vdH A d-
3FdlZEgolnt): 2-(3,3-UEF L RZolAEU-1-d) T2 R E (3R,55)-1-(8-(HZF e 2ve) I =d-5-
o)-5-v| e ¥ ¥ 2] d-3-o}ul © HE  HPLC:  96.8% <%, RT = 2.53 min. MS: m/z = 439.3 [M+H]". 'H MR
(400 MHz, CDsOD, ppm) & 8.89 (dd, J = 4.2, 1.7 Hz, 1H), 8.61 (dt, J = 8.6, 1.7 Hz, 1H), 7.93 (dd, J =

8.0, 1.5 Hz, 1H), 7.85-7.53 (m, 2H), 7.26 (dd, J = 7.9, 2.0 Hz, 1H), 4.27-4.18 (m, 1H), 3.75-3.56 (m,
4H), 3.53-3.49 (m, 1H), 3.39-3.20 (m, 1H), 3.10-3.00 (m, 1H), 2.60-2.40 (m, 2H), 2.21-2.04 (m, 2H),
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1.31-1.13 (m, 4H), 1.03 (d, J = 6.5 Hz, 3H).

3= 313
(N-[(3R,59)-1-[8-(HEF L 2WE)A=A-5-d ]-5-H e ¥ 2 d-3-U ]-2-(4-3 =EEA A H A d-1-d ) =2 o}
AE): 2-(4-3| =2 A g H Y d-1-) T2 A (3R,59)-1-(8-(HZF e 2re)HEd-5-U)-5-H g 3 7 2] g -3-

oflo 2K E ., HPLC: 93.5% %, RT = 1.51 min. MS: m/z = 447.3 [M+H]+.1H NMR (300 MHz, CDsOD, ppm) &

8.86 (dd, J = 4.2, 1.6 Hz, 1), 8.59 (dt, J = 8.6, 1.8 Hz, 1H), 7.95-7.44 (m, 3H), 7.23 (d, J = 7.9
Hz, 1H), 4.21 (d, J = 11.8 Hz, 1H). 3.69-3.50 (m, 2H), 3.40-3.20 (m, 1H), 3.01 (tt. J = 3.6, 3.3 Hz,
1), 2.82-2.68 (m, 2H), 2.56-2.02 (m, 6H), 1.89-1.73 (m, 2H), 1.58-1.45 (m, 2H), 1.23-1.05 (m, 4H),
1.00 (d, J=6.4 Hz, 3H).

33E 316 (N-[(3R,59)-1-[8-(U=F e 2v|E)F=d-5-d]-5-vEdH g d-3-d ]-2-(1-w 2 g H g d-4-Y ) o}
NEolm=): 2-(1-vEH g d-4-A ) EAF = (3R,59)-1-(8- (Y ZF ¢ 2 &) 7= -5-9)-5-uw ez d
~3-o}Wl o @B E] | HPLC: 98.7% %%, RT = 1.02 min. MS: m/z = 431.3 [M+H]". 'H NMR (300 MHz, CDsOD, ppm)

§ 8.86 (dd, J=4.2, 1.7 Hz, 1), 8.59 (dd, J = 8.6, 1.7 Hz, 1H), 7.94-7.43 (m, 3H), 7.21 (d, J=7.9
Hz, 1H), 4.24-4.13 (m, 1H), 3.60-3.48 (m, 1H), 3.40-3.20 (m, 1H), 2.95-2.91 (m, 2H), 2.46-2.37 (m,
2H), 2.29 (s, 3H), 2.18-2.02 (m, 6H), 1.83-1.60 (m, 3H), 1.37-1.20 (m, 2H), 1.07-1.00 (m, 1H), 0.99
(d, J=6.3Hz, 30).

B2 317 (N-[(3R,59)-1-[8-(HEF L zrd)AEd-5-Y]-5-mEyHaD-3-U1-3,3-t) EFLEANFER -
-2 B A= 3 3-UEFEAFEREG-1-7I2 524 2 (3R,55)-1-(8~(HEF22HE) 7 =-5-d)-5-1
g7 7 2] el-3-0} 7l © 2 RE] | HPLC:  98.6% %%, RT = 2.25 min. MS: m/z = 410.2 [WH]'. 'H MR (300 MHz,
ZR2XE3-d, ppm) & 8.93 (dd, J = 4.5, 1.8 Hz, 1H), 8.54 (d, J = 8.5 Hz, 1H), 7.99-7.43 (m, 3H),
7.12 (d, J=7.9 Hz, 1H), 5.38-5.28 (m, 1H), 4.39-4.23 (m, 1), 3.68-3.64 (m, 1H), 3.31-3.27 (m, 1H),
2.94-2.62 (m, 5H), 2.49-2.29 (m, 2H), 2.22-2.07 (m, 2H), 1.03-0.95 (m, 4H).

33E 318  (N-[(3R,59)-1-[8-(HEF L =2HE)F =4 -5-d |-5-d ey A2 9-3-Y ]-2-(1-HE F A I -3-
Ad)olMEctH =) 2-(1-M e ¥ e]H-3-2 ) ol EA D (3R,58)-1-[8~(T) ZF o = vle) 7] =48l -5-2 |-5-w &
Aol 2d-3-o} W o ZHE  HPLC: 92.0% %%, RT = 2.22 min. MS: m/z = 432.3 [M+H]. 'H NNR (300 MHz, =
SEEE-g ppm) § 9.07-8.87 (m, 2H), 7.94-7.54 (m, 3M), 7.30 (d, J = 8.3 Hz, 1H), 4.12-3.85 (m, 31).

2.69-2.40 (m, 4H), 2.10 (s, 3H), 2.02-1.70 (m, 4H), 1.65-1.35 (m, 3H), 1.16-0.98 (m, 1H), 0.95-0.75
(m, 4H).

FgE 319 (N-[(3R,55)-1-[8-(HEF L Z2HE) x4 -5-Ad |- 5-WEF I d-3-4 ]-2-(1-vEF & d-3-
d)olMEolu=): 2-(1-HEI ZZU-3-A)o}HELE E (3R,55)-1-[8—(HZF e zve)F mAal-5-d]-5-7d
s ¥ g Y-3-o}w o @ RE | HPLC:  91.0% %%, RT = 6.42 min. MS: m/z = 418.3 [M+H]". 'H NMR (300 Mz,
DD, ppm) & 8.95-8.85 (m, 2H), 7.93 (d, J = 8.1 Hz, 1H), 7.63 (t, J = 55.8 Hz, 1H), 7.30 (d, J =
8.2 Hz, ), 4.23-3.92 (m, 3H), 3.04-2.89 (m, 1H), 2.85-2.40 (m, 9H), 2.29 (d, J = 7.5 Hz, 2H), 2.20-
2.00 (m, 3H), 1.63-1.49 (m, 1H), 1.12-1.09 (m, 1H), 0.97 (d, J = 6.4 Hz, 3H).

FFE 323 (2-(3,3-HEFLZoAEH-1-9)-N-[(3R,59)-1-[8-(H EF 2 & ) =4F-5-d |-5-v| & 1] # ]
d-3-d]Z2goln=): 2-(3,3-HZF 2 ZolAEd-1-d) T2 32 = (3R,55)-1-[8- (V] ZF 2 2w e) F| A2l -
52 ]-5-m g5 w2 -3-obwl o ZHE | HPLC: 94.2% %%, RT = 1.25 min. MS: m/z = 440.3 [WH]'. ' NIR
(400 MHz, CD,OD, ppm) & 8.95-8.85 (m, 2H), 7.97 (dd, J = 8.2, 1.5 Hz, 1), 7.63 (t, J = 55.9 Hz, 1H),

+

7.34 (d, J= 8.3 Hz, 1H), 4.27-4.13 (m, 1H), 4.09-3.95 (m, 2H), 3.77-3.58 (m, 4H), 3.11-3.01 (m, 1H),
2.75-2.68 (m, 1H), 2.57-2.05 (m, 1H), 2.14-2.03 (m, 2H), 1.31-1.13 (m, 4H), 1.01 (d, J = 6.5 Hz, 3H).

F3HE 325 (N-[(3R,59)-1-[8-()EF 2 2Wd) A =4W-5-Y |-5-H D9 2 P9-3-2 ]-2-(4-3| ==X F H F D-1-
A)E2golu|=): 2-(4-F =AY g d-1-Y) ZTEFAL (3R,55)-1-[8-(HEF e E2HE) A 54HU-5-Y ]-5-1
8w o 2] el-3-ob7l © 2 HE] | HPLC:  90.5% <%, RT = 1.50 min. MS: m/z = 448.3 [M+H]". 'H NMR (300 Miz,
DD, ppm) & 8.97-8.81 (m, 2H), 7.97 (d, J = 8.2 Hz, 1H), 7.63 (t, J = 55.8 Hz, 1H), 7.34 (d, J =
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8.0 Hz, 1H), 4.29-3.90 (m, 3H), 3.65-3.62 (m, 1H), 3.17-3.09 (m, 1H), 2.95-2.20 (m, 6H), 2.19-1.79 (m,
4H), 1.70-1.50 (m, 2H), 1.31-1.11 (m, 4H), 1.02 (d, J = 6.3 Hz, 3H).

BFE 328 (N-[(3R,59)-1-[8-(HEF=HE) A4 -5-d 1-5-r ey ¥ d-3-d ]-2-(1-H e o 2] F -4~
QyAESEIE): 2-(1-v] D) A2 D-4-2) oA ERE B (3R,55)-1-[8-(F T 2 2o €) )54 -5-2) 5] &
S ¥ g Y-3-0}w 0 @ BE] | HPLC:  90.4% %%, RT = 1.31 min. MS: m/z = 432.3 [M+H]". 'H NMR (300 Mz,
DD, ppm) & 8.95-8.81 (m, 2H), 7.97 (d, J = 8.3 Hz, 1H), 7.64 (t, J = 55.8 Hz, 1H), 7.34 (d, J =
8.1 Hz, 1H), 4.29-3.95 (m, 3H), 2.97-2.94 (m, 2H), 2.66-2.46 (m, 2H), 2.35 (s, 3H), 2.24-2.03 (m, 6H),
1.90-1.70 (m, 3H), 1.40-1.36 (m, 2H), 1.14 (td, J = 12.2, 12.2 Hz, 1H), 1.01 (dd, J = 6.4, 2.3 Hz,
3H).

3SE 329 (N-[(3R,59)-1-[8-(TUZZF e 2v|E)F =4 -5-d]-5-v e g Hgd-3-4]-3,3-vUZF e EANE= e
“I-FRRBAN ) 3, 3-HEFLEAFERS-1-7hE A B (3R, 59)-1-[8-(HEF 2 e 5l -5-d |-
5-lelw o] e-3-o}gl 0 ZHE | HPLC:  91.2% <%, RT = 2.91 min. MS: m/z = 411.2 [MH]. 'H NMR (400
MHz, CDOD, ppm) & 8.98-8.85 (m, 2H), 7.99 (dd, J = 8.2, 1.5 Hz, 1H), 7.65 (t, J = 55.6 Hz, 1H), 7.36

+

(d, J=8.2 Hz, 1H), 4.28-4.11 (m, 2H), 4.06-3.98 (m, 1H), 2.97-2.46 (m, 7H), 2.15-2.07 (m, 2H), 1.15
(td, J=12.2, 12.2 Hz, 1H), 1.02 (d, J = 6.4 Hz, 3H).

AAd 62: FFE 206 ((3R,59)-1-[8-(TEF2=2ME)AEA-5-L1-N-C-HAIFEA o & )-5-rl & ¥ o g d-3-0}71)
o A

I:l.-"'
N P
\.(\» FEIH
N _I-_'.rwq\" \L\/j'

B 1,00, M=CN, N
i BO°C. 3d

L W

F7F N
hod M
Method F

(3R,59)-1-[8-(HEF L EME) A= -5-L I-N-(2-HIEA & )-5-vE F g H-3-0}F1):  (3R,59)-1-[8-(H &
S E2veE)Isd-5-4 -N-(2-H|EA ) -5-vE I 2] d-3-0} 2, W N& A-83le] 1-BE2R-2-t5A]
2 (3R,59)-1-8-(HEFe=2vd)F=d-5-¢)-5-ved g A g d-3-olfl o2 1Y Ax=HYY., = AYES v
Z7A38to| A pre-HPLCE A A+t Z#, XBridge Shield RP18 OBD Z®, 5 um, 19 mm x 150 mm; °©]BA4F, =
Z oMAEYEZ (0.05% N, H,0 23, 35% WA 65% ZTUAE, 8 min; 7A=7], UV 254 nm. (3R,59)-1-[8-
(dZFezde)A=d-5-L -N-2-vEA & )-5-v ey g d-3-0}7 & = wA=Z AUt (11 mg, 24%).

SEE 206: HPLC: 96.4% <%, RT = 1.41 min. MS: m/z = 350.1 [M+H]". 'H NMR (300 MHz, CD,OD, ppm) &

8.85 (dd, J =4.2, 1.8 Hz, 1H), 8.51 (dd, J = 8.6, 1.8 Hz, 1H), 7.95-7.85 (m, 1H), 7.82-7.43 (m, 2H),
7.22 (d, J=7.9 Hz, 1H), 3.61-3.43 (m, 3H), 3.35-3.25 (m, 4H), 3.10-2.98 (m, 1H), 2.93-2.72 (m, 2H),
2.50-2.30 (m, 2H), 2.23-1.96 (m, 2H), 1.02-0.83 (m, 4H).

AAd 63 FFE 207 L FFE 208 ((R)-2-°}7]=-N-((3R,59)-1-(8-(T)EF o 2 &) FH&A-5-¢)-5-7 €3
Hgd-3-9)-3,3,3-EgEZFezx2golul= @ (S)-2-0}u| =-N-[(3R,55)-1-[8~(TEF o =W d) A EU-5-
d1-5-vd w2 a-3-41-3,3,3-ESEF 2222 dotu| =) 9 FA4
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MH;

£ ij F .}_J{!} | Id\q)\n:r : \Um\q)\cn

N D
HATL, DIEA, i I
) CIMF. 11, 150
K N W
e R OoE EXCF

k=5 Method J
|sormer 1 Isomur 2

[1107]

[1108] (R)-2-0}7] :=-N-((3R,55)-1-(8-(JEF 2 2r ) A=A -5-¢)-5-ved g Hg-3-9)-3,3,3-EFZFL2I2H
o= & (S)-2-o]:=-N-[(3R,59)-1-[8-(HEF e 2W ) FAEH-5-d]-5-HEH# g d-3-9]-3,3,3-EZ EF
eEIXZgolu|=: 2-0}n =-N-[(3R,55)-1-[8-(B]ZF o =vd) A=A -5-d |-5-m ey 3 g d-3-2]-3,3,3-E
ZRogxggoln| = W ]S ARESHe] (8R,59)-1-(8- (B Z2F 2 E) A Ed-5-9)-5-r e ¥ ¥ gl d-3-o} 7l

R 2-0}]-3,3,3-EEF ORI ZHE] AZHATH. 27] tolsHE QololAME the Z7sel A

prep-HPLCo.2 E@]¥gith: A | XBridge Shield RP18 OBD Z &, 19 x 150 mm 10 um; ©] 54, & F oM EY

EZ (0.05% NH;H,0 Z3H), 53% WA 55% 1 TAE, 12 min; A7), UV 254 nm.

[1109] ofe]4m 1: (11 mg, 16%, ™A 317) HPLC: 98.5% <%, RT = 1.88 min. MS: m/z = 417.2 [M+H]. H NIR
(300 MHz. DMSO-ds. ppm) & 8.87 (dd, J = 4.2, 1.7 Hz, 1), 8.58 (dd. J = 8.6, 1.8 Hz, 1), 7.91 (d, J
= 8.0 Hz, 1H), 7.87-7.44 (n, 2H), 7.22 (d, J = 7.9 Hz, 1H), 4.30-4.18 (m, 1H), 3.89 (dt, J = 7.7, 7.7
Hz, 1H), 3.58-3.47 (m, 1H), 3.39-3.28 (m, 1H), 2.55-2.35 (m, 2H), 2.3.9-2.08 (m, 2H), 1.29-1.05 (m,
M), 1.00 (d, J = 6.3 Hz, 3H).

[1110] ofolxm 2: (13 mg, 19%, =4 7)) HPLC: 93.8% <%, RT = 3.84 min. NS: m/z = 417.1 [M+H]'. H MR
(300 MHz, CD,OD, ppm) & 8.87 (dd, J = 4.2, 1.7 Hz, 1H), 8.58 (dd, J = 8.6, 1.8 Hz, 1H), 7.91 (d, J =
8.0 Hz, 1H), 7.87-7.44 (m, 2H), 7.22 (d, J = 7.9 Hz, 1H), 4.30-4.18 (m, 1H), 3.89 (dt, J = 7.7, 7.7
Hz, 1H), 3.58-3.47 (m, 1H), 3.39-3.28 (m, 1H), 2.55-2.35 (m, 2H), 2.3.9-2.08 (m, 2H), 1.29-1.05 (m,
1H), 1.00 (d, J = 6.3 Hz, 3H).

[1111] AAd 64: FFE 210 (8-[(5R)-5-°}7]=-3,3-0JH e H T d-1-d | A ZAA-5-FtIRUEH =2 FZFPo|=)
o A

MH O o Fe =
H';\“/\J\FD MoGH )WL . ERat o I.IT.'
tiany chiora. T T OMaP, gioxane. BockN

a OH .16k 2 Hz2., o1, 16h &

NHEDC GOH
HH:II; el ) Oc:i/\&"ox taBH,, Calls
LHMES, THE. KHOMS, THE, THF,EIOH, #, 180, “NHBoC
= o !

1R 5 -78°%C, 1h .

Bn H

Ol | M
MsC1 TEA ﬁ BrniH; . ] Po{CH): Hy
OCM, 0FC, Zh Ohla “"NHBo:  DME, TS, 16h B{IGHNLJV EROH, 75°C. 280 parhn

N H
G Aoy P
N M HCT dioy L)
] " , RIDEZNS N HCl
DIEA, DME, 130°C, 165 [ MeDH, . 2h ﬁ\'
M
N 2

[1112]
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[1113]

[1114]

[1115]

[1116]

[1117]

[1118]
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1,5-tWle (2R)-2-obu] =] Qoo E: 0 Coll A, WIES (400 mL) % (2R)-2-o}w]:=EE) 2 4F (19.00 g,
129.14 mmol)e] &e] E]Qd ZFEetol= (60.95 g, 512.33 mmol)E 20min EF H7letglth. fojn gAS
o]F 16 h &< Aol wgkelglet. whgo] gkny & whg E3ES FstelA wFeelth. H}é DCM
(500 mL) o= 8Xsta, TFE2] pl e sat. &F Ho|FIEUO]E &do=z 87tx] AT, A =3
& DCM(300mL x 3)o2 FZagut. FINES 2@st, Bkelo® AFHE AL, NaSO,=E ﬁ&o}fﬂt} L&
Adstell Al AAs ], 1,5-tvld (2R)-2-olr| =BT Qo] EE = od2 ATt (19.80 g, 88%). MS:

m/z = 176.0 [M+H] )

|

O

]I

il

1,5-tdde (R)-2-[[(tert-F-FA) 7t dolr=]HE] Qo o] E: t]S2F (200 mL) 5 1,5-tw¥ (2R)-2-o}

n-dAer] Qoo E (19.80 g, 119.30 mmol)e] £o] 4-tiwEolm]-mg]dl (291 mg, 2.38 mmol), (Boc)y0

(29.93 g, 137.16 mmol) ¥ =(200 mL)S A-ZolA H7IstAh. dojzl £d& 16 h AlZF Bt A=A wyk

sHSith, Wkgo] fAEAS W E (100 mL) 9] H7F2 FASACY. doj EFES DM (200 mL x 3)o2 F

Tt. S ES 2Fela, BHEoloZ MHEA, NaS0,2 AZEct. §uS 7stalol A A As AL, X&A}—g—
DC

ik F DCM (0% WA 30% ZetidE)ez & st Z4 AZvtEadga 2 AASHY, 1,5-td¥ (2R)-2-
[[(tert-2LEAD) 7R d Jopu] -] FEIT] Qo] ES Al 09 (23.75 g, 72%)% ATE. NS: m/z = 276.1 [M+H] .

1,5-0we (2R)-2-[[(tert-5-EA) It d Jo}u|x |-4-HE AT Qo] E:  -78 CollA], THF (40 mL) 3 1,5-
oE (2R)-2-[[(tert-FEA) 7R Jo}n| = ]2 ElT] Qo o] E(3.80 g, 13.80 mmol)e] &Mool LiHMDS & (1
M in THF, 29 mL, 28.98 mmol)< 5min S¢t H7}slgith. Aoz &L 78 (oA 1 h H¢+ wnkslar, ol%
Mel (3.13 g, 22.13 mmol)S )4 H7}sldtl. dojx golS =7} 4.5 h Bk —78 CollA] mubalgdc, v
o] SAHYE w, A3} F4& &Y (1M, 40 mL)9] H7IZ FZsAT. Ao E}ES oe oAl H o] E(100mL
X 3)o =2 %O}Oﬂﬁ} 71458 23st, Befdo® A, Na2S04= AT, SwlE st A A
Astal, FALE g4k F EtOAc (0% WA 10% ZIUAE)Z gty Zed A=vtEadg2 AAS S, 1,5-
guE (R)-2-[[(tert-F-EA) 7t Jolu| = ]-4-vE ARt Qoo ES ¥l A= AAT} (3.33 g, 83%). MS:

m/z = 290.1 [M+H].

1,5-0md (4R)-4-[[(tert-B-EA)FtR G0} =]-2, 2-t] | HET) Qo o] E: —78 ‘Coll A, THF (1 M, 152 nL,
152 mmol) Z KHMDSS] €S THF (150 mL)ol] #H7}sta, o7)d HEZS|=2Fa (50 ml) Z1,5-td€
(2R)-2-[[(tert--EA)7tH Y Jo}n] = ]-4-WEHET] Qo o] E (3.52 g, 12.66 mmol)e] &HS 5Smin T A7}

Sk, dojW fNL 0.5 h EoF -78 Coll A mukalar, o]F Mel (1079 g, 76 mmol)S =g|A HA7}skaich. &
o]zl S o]F F7H b B9 -78 ColA myrEtgith. whgo]l AEYS uf, o]HE sat. NHClI &9
(100mL) 9] H7E FALUTE. A7) Do EFES g oA HCO|E(200mL x 3)o8 FEEUTE. FUAES
z3sta, Beleloz AFHE I, Na,SO,2 Axsh. gulE 7Hekstol A AASL, FAFE A = EtOAc (0%

=] 5% IJCAE) = |83t Ex B AZwEa IR A5t , 1,5-tdd
(4R)-4-[[(tert-F-EA) 7t d Joln| = ]-2 2-tlH| A ET] Qo o] ES dhe w-abA w2 AQt) (2.00 g, 52%).

MS: m/z = 304.1 [M+H].

tert-28 N-[(2R)-1,5-T1 8| =& A|-4,4-v] M ek-2-d 15t 2ne| 0] E: 0 “CAlA, EtOH (18 nL) 5 1,5-t]vlE
(AR)-4-[[(tert-F-EA)7lH d Jo}u| = ]-2 2-t| W&l HElT] Qo] o] E (1.44 g, 4.75 mmol) & &Mo THF (18 mL)
2 CaCl, (2.19 g, 19.77 mmol)& #H7}slodth. ©]% NaBH, (1.56 g, 41.18 mmol)E 20min E<F 0CAA Yo

A7betdek. folxl EFES 16 h gt A2 wkeii. whgo] hAHAS w, Na,C0o; & (10%, 50

mb) el H7k2 FAsAT. dofxl =S olE okAlEle]E(100mL x 3)or FEAUT. FU1dES 296k,
HeEjlo® AFHeIA, NaSO,= 71Fxsglvt. &mE Fststel A AAs S, tert-FE N-[(2R)-1,5-T] 8| =2 xy-

44—t v e -2-2] |FFEntHo] ES Al 0] (1.42 g, % AAE)Z ATk, MS: m/z = 248.1 [M+H]'

tert-58 N-[(2R)-1,5-bis(MB&EE I LA )4, 4-O D et-2-A ]7}2nEo]E: 0 “ColA], DM (50 mL) &
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[1119]

[1120]

[1121]

[1122]

[1123]

[1124]

[1125]

SIHME3] 10-2025-0043596
tert—8 N-[(2R)-1,5-T] 8| =5A4 4-vu A gt-2-Ad |7k=2npelo] B (1.42 g, x= AAEE)S &, TEA
(2.32 g, 22.91 mmol)S #H7}&tar, 7)o MsCl (5.70 g, 49.76 mmol)E 10min E<F AH7}&t). dojzxl gl
o]F 2 hiE<et 0 Colld myralgitt. whgo] 9AHNL W, B (20 ml)o] HIIE FASAG. FolW £
old ofAEo]E(60nL x 3)o.= FESIT. f713ES £Feta, HeQloR AHE AL, NaSo,2 383
o s gdsteld AlAs], tert-5-8 N-[(2R)-1,5-bis(MEhEZ DG A ) -4, 4-t] | D A h-2-< |7} 2 v} o]
EZ R 09 (2,60 g, & AHE)E AATH. MS: m/z = 426.1 [MHI]

o o

tert-%& N-[(3R)-1-¥12-5,5-td e o2 d-3-L 7IEnIH|o]E: A 2olA, tert-F& N-[(2R)-1,5-bis(H &t
=T J2A])-4 4-t]r e A Ee-2-d | 7l2no]E (2.60 g, & AAE)S, Fdwetolnl (20 mL)ol H7Fsgich.

Ao gL o]F 16 h Fek 70 Col A mutalgith. e WZAE F, wg EFES sl w53
I e A 5 EtOAc (0% WA 3% 2 HAE)e =z &8sl %?41#1 ARuETdY 2 AA S, tert-F€
N-[(3R)-1-¥1&-5 5-Tjv e H 2| d-3-d |7} 2xlvo]| EE FA 9 (740 mg, 49% 3 T4 FHZE AALE. MS:

+

tert—-%d N-[(3R)-5,5-trE 52 @-3-d17}=n}Ho]E: 30-nL &3 w2 ¥-5-7] o, tert-F& N-[(3R)-
1-AA-5 5-tH gy H g d-3-d ] 728t o] E (666 mg, 2.09 mmol) = PdA(OH),/C (200 mg, 1.42 mmol)< d€k

< (5 L, 123.49 mmol, 291.31 equiv) WollA A2dx A 7]t A Eslget. A7) w372 AF A

3 AR Z95nh, ve FEL o3 25 h ok 75 ColA 15 atm S22 th)Elel A FaskA AT,
S0l FANAS W, W EFEL AelolE HEg Fi e A4S Al HHG tert-¥E N-
[(3R)-5,5-TWEdH2|d-3-d |7}2rlvo]| EE FA o (560 mg, &= AAE)Z AAT. MS: m/z = 229.0

[M+H]

tert-2g N—[(3R)—1—(8—/\1O}i%%*—iﬂ—fs—%)—5,5—E1ﬂ]%aﬂrﬂ]ﬂﬂ—s—%]ﬂaﬂ}ﬂ] OJE: DNF (5 mL) % tert-
T8 N-[(3R)-5,5-t e Hg|d-3-L |7} Zn}H o] E (560 mg, AAE)e] golo | -BERIASAHU-5-7}H
UEZ (766 mg, 3.27 mmol) 2 DIEA (904 mg, 7.00 mmol)% Aeoa H7Iekst. dojzl &8 o]%F 16 h

&9 130 Coﬂ/ﬂ wHkslg T, AL7hx W

74k & 9kg E3HE E(30mL) e H7tE FAAZT. AW E3E
S g ofAHE(GmL x 3)o2 FEIAUT. FUIAES 2¢sta, BEdow AFsa, NaSO,2 Ax
. S Al AAS, IAE A F EtOAc (0% A 14% Z#tdE)er galste 24
Eagvlz gAste], tert-F8 N-[(3R)-1-(8-Alob=7] 54 71-5-%)-5,5-t] v & 9] o 2] -3-<d | 7} 2w o
A TAR AT (477 ng, 60%, 2 TA FH). NSt m/z = 382.0 [M+H] .

o
(m
_|I:L

8-[(5R)-5-0}1| =-3,3-T W d o 2| Pd-1-d | A A -5-Ft R U EY 3=z F2 g o|=: MeOH (5 mL) 9 tert-
B8 N-[(3R)-1-(8-Alo}=F| A -5-9)-5 5-td e I ¥ 2| d-3-L | 7} 2r}Ho] E (439 mg, 1.15 mmol)2] £
I, O & HC1(4 M, 5nL)9 €84S AdA H7Fslth. Aozl §HS A2eA 3 h & wNksSl).
S0 SAFRS uf, dojd TFES 7HAslel A wF3ted, 8-[(5R)-5-o}n| -3, 3-v eI ¥ g el-1-L |9 =
AR5t U ES sEzZRdlo]=S webd uA R AT (450 mg, = AAE). NS m/z = 282.2 [M+H] .

2

SR 2100 NS m/z = 282.1 [MHH] .

AAld 65: 3FE 211 ¥ 212 (((R)-2-°}7] =-N-((R)-1-(8-A o} = A FAd-5-U)-5,5-v v E 9 9 9-3-d )-
3,3,3-EgZZozmagolus @ (S)-2-o}u]=-N-((R)-1-(8-A] o= A =47 -5-Y )-5,5-v) v & o] | 2] P -3~
)-3,3,3-EFETF o2 E 2ol =)o FA]

Hifion m— :

_}t-j‘w: WHBx: Daepr,
'-Tlatr-"-‘. ™ MH
CF; =
N Ok _i/\j‘ HCIa dheasie f\,
M7, | S ” —_— R .

H

_!(v
L@ B oy Ei, 'ﬂﬁ:

fathac J H Method &

=

|samer | H..-"I'l. 2
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[1126]

[1127]

[1128]

[1129]

[1130]
[1131]

[1132]

[1133]

[1134]
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(R)-2-0}H] =-N=-((R)-1-(8-Al o} =7 54 -5-9)-5,5-H @9 | 2 D-3-9)-3,3,3-EZ EFLEZ W0 = 5
(S)-2-op7] :=-N-((R)-1-(8-Al o} = F 54T -5-U )-5,5-t W # 2| d-3-%)-3,3,3-E EF L E X 2 FolH| =

2-0br) = -N-((R)-1-(8-Al b= F| 35491 -5- ) -5, 5-T] v & 9] o 2] €l -3- )-3,3, 3-E | S F L 2 X 2 yolm| == Wy
J 265 AFEEte] (R)-8-(5-oFn|=-3, 3-TiW ey # 2| d-1-Y) A 5 A4 -5-7t R U EZ 2 2-(tert-FEA]7tR Y
o :=)-3,3,3-EZF o 2T 2o 2 1Y Al xHdct. 27] tolxE# Lolo] AW E ok ZH3lA prep-
HPLCZ &3}tk A9, XBridge Prep C18 OBD A=, 19 x 150 mm 10 um; ©]FA, & F oAEYEH (with

0.05% NH;H.0), 40% WA 70% ZTIAE | 10 min; HZ7], UV 254 nm.

ofolAn 1: (19 mg, 14%, 2 WA F<F, =4 3x)) HPLC: 93.0% <%, RT = 2.39 min. MS: m/z = 407.2
H]. 'H NR (400 MHz, CDOD, ppm) & 9.01-8.91 (m, 2H), 8.13 (d, J = 8.4 Hz, 1H), 7.31 (d, J = 8.4

Hz, 1H), 4.50-4.38 (m, 1H), 4.24 (dd, J = 12.1, 4.1 Hz, 1H), 4.01-3.90 (m, 2H), 3.00-2.84 (m, 2H),
1.86-1.70 (m, 1H), 1.58-1.48 (m, 1H), 1.12 (s, 3H), 1.08 (m, 3H).

ofolAm 2: (17 mg, 12%, 2 TA w<F, =24 11x)]) HPLC: 93.7% <%, RT = 2.46 min. MS: m/z = 407.2
[M+H]". 'H NMR (400 MHz, CD:OD, ppm) §9.01-8.91 (m, 2H), 8.13 (d, J = 8.4 Hz, 1H), 7.31 (d, J = 8.4

;
Hz, 1H), 4.50-4.38 (m, 1H), 4.24 (dd, J = 12.1, 4.1 Hz, 1H), 4.01-3.90 (m, 2H), 3.00-2.84 (m, 2H),
1.86-1.70 (m, 1H), 1.58-1.48 (m, 1H), 1.12 (s, 3H), 1.08 (m, 3H).

AR 66: HGE 213 ((2R)-N-[(3R)-1-(8-A o=l 221 -5-21)-5,5-T| | &3] 2] B-3-21 |-2- 3| =5 4] -3-1]
YR golu =)o) §4
o X
M

,ﬁ:‘“wP”HF =
p.
N Hlf'_?_ H
M T HE (Tl
W ankﬁ HATL, DIEA “ f
-.N-ﬁ-“-‘,,_!ﬁﬂ OKMF, r, 3h [ ﬁ
oM e

Mathod J N
(2R)-N-[(3R)-1-(8-A| o} =7 54 -5-4 )-5, 5~ v e A ¥l 2| A -3-¢ | -2-3| = F A -3-W| d { &ho}m| = (2R)-N-
[(3R)-1-(8-A o} =) 5 ael-5-9)-5 5~ m & I F 2] Y -3- | -2-3| == A -3-v| & FElolu]| == W ]S A}-8-3}0]
(2R)-2-3| EZ A -3~ ek = (R)-8-(5-o}n| -3, 3-Hud I g d-1-) A=5A4H-5-7l LU EY o= RE
AzHAC. A7 2 AAHAES TS 2A4FFNA pre-HPLCE AAsIATH: A7, XBridge Prep C18 OBD AH, 5
um, 19 mm x 150 mm; °]EA, & F oEYEZ (with 0.05% NH;H.0), 35% WA 65% LA E, 8 min; 7
7], UV 254 nm. (2R)-N-[(3R)-1-(8-A]o} =] HAkel-5-)-5 5-tv e ¥ 2| d-3-U |-2-3]| =& A]-3-v & F-Eh
oM EES A AR AUTt (18 mg, 33%).

38 213: HPLC: 97.2% <%=, RT = 2.51 min. MS: m/z = 382.3 [M+H] I NIR (400 MHz, CDsOD, ppm) &

8.94 (dd, J=18.7, 1.8 Hz, 2H), 8.11 (d, J=8.3 Hz, 1H), 7.29 (d, J = 8.4 Hz, 1H), 4.44-4.33 (m, 1H),
4.01 (dd, J = 12.0, 4.0 Hz, 1H), 3.91 (d, J = 3.7 Hz, 1), 3.79 (d, J = 12.1 Hz, 1H), 3.22-3.15 (m,
1H), 3.03 (d, J=12.1 Hz, 1H), 2.22-2.10 (m, 1H), 1.82-1.61 (m, 2H), 1.16-1.00 (m, 9H), 0.90 (d, J =
6.8 Hz, 3H).

U sgte el AR We R AlxE g

33E 214 (N-[(8R)-1-(8-Alob= 54-5-9)-5,5- v & 9 | g d-3-L |-2-(REEFD-4-L) oA Eolr| =)
8-[(5R)-5-°}m]=-3, 3-tmdF 2 d-1-Y |5 dd-5-7tHUES s=gFRete|l= Y 2-(REEYU-4-Y)o}A
EAbo R HE . HPLC: 97.0% 2%, room % = 1.87 min. MS: m/z = 409.3 DWHI'. H NWR (400 MHz, CDOD,

ppm) & 8.92 (d, J = 15.0 Hz, 2H), 8.09 (d, J = 8.4 Hz, 1H), 7.28 (d, J = 6.3 Hz, 1H), 4.49-4.35 (m,
1H), 4.16-4.07 (m, 1H), 3.90 (d, J = 12.3 Hz, 1H), 3.77-3.63 (m, 4H), 3.17-2.95 (m, 4H), 2.60-2.52 (m,
4H), 1.83-1.74 (m, 1H), 1.62-1.51 (m, 1H), 1.15-1.05 (m, 6H).
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[1135]

[1136]

[1137]

[1138]

[1139]

[1140]

[1141]

[1142]
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3E 215 (N-[(3R)-1-(8-Alo}=F =47 -5-9)-5,5-T e H g d-3-¢ ]-3,3-t e Fgoln| =): 3,3-t]vE
ek 2 (R)-8-(5-obr -3, 3-tr ey H e d-1-d) A =Ad-5-7l R YEH 0 2 ¥ HPLC: 99.2% <%, RT =

4.17 min. MS: m/z = 380.1 [M+H]". 'H NMR (400 MHz, CDOD, ppm) & 8.95-8.85 (m, 2H), 8.10 (d, J = 8.4

Hz, 1H), 7.30 (d, J = 8.4 Hz, 1H), 4.48-4.36 (m, 1H), 4.36-4.26 (m, 1H), 4.11 (d, J = 12.6 Hz, 1H),
2.90 (d, J = 12.4 Hz, 1H), 2.80-2.68 (m, 1H), 2.12 (s, 2H), 1.85-1.75 (m, 1H), 1.44 (t, J = 12.3 Hz,
1H), 1.13 (s, 3H), 1.04 (s, 9H), 1.02 (s, 3H).

SH5HE 217 (N-[(3R)-1-(8-Alo} =7 H43-5-4)-5,5-t v e w2l d-3-gd ]-2-(r| o} ] = ) o} M| Eo}m]| =) 1 2-
(o)) ol EA F (R)-8-(5-¢}7] -3, 3-U e 2|d-1-d) A 54dd-5-7tRUEZH o 2 ¥ . HPLC:

97.9% X, RT = 2.95 min. MS: m/z = 367.1 [M+H]+.1H NMR (400 MHz, CDsOD, ppm) & 8.99-8.85 (m, 2H),

8.12-8.04 (m, 1H), 7.31-7.23 (m, 1H), 4.46-4.33 (m, 1H), 4.11 (dd, J = 11.6, 4.1 Hz, 1H), 3.91 (d, J =
12.2 Hz, 1H), 3.11-2.92 (m, 4H), 2.34 (s, 6H), 1.78 (dd, J = 12.9, 4.3 Hz, 1H), 1.58 (dd, J = 12.8,
10.5 Hz, 1), 1.12 (s, 3H), 1.07 (s, 3H).

3E 218 (N-[(3R)-1-(8-Al o} 47 -5-4)-5,5-Ur e o ¥ 2| d-3-A ] -2-3]| EF Aol EclH| &) 2-3| =5
Aot Eolm= & (R)-8-(5-0}7] -3, 3-Tr ey g d-1-d) A5 -5-7t R YEZ o 2 2E . HPLC: 99.6% <=

=, RT = 2.18 min. MS: m/z = 340.1 [M#H]". 'H NMR (400 MHz, CD:OD, ppm) & 8.99-8.85 (m, 2H), 8.11 (d,

J=8.3Hz, 1), 7.29 (d, J = 8.4 Hz, 1H), 4.44-4.33 (m, 1H), 4.10-3.92 (m, 3H), 3.78 (d, J = 12.1 Hz,
1), 3.24 (dd, J = 12.2, 8.5 Hz, 1H), 3.03 (d, J = 12.1 Hz, 1H), 1.81-1.67 (m, 2H), 1.12 ¥ 1.09 (s,
6H) .

3E 220 (N-[(3R)-1-(8-Alo}=F] =4t -5-4 )-5,5-T W ¥y 2| H-3-2 1-3,3,3-E EF L2 2 Holu| =)
3,3,3-Eg|Z2omaxagi 9@ (R)-8(5-0Mx-3,3-tudId g d-1-d) A A -5-7tH U EY o 2 HE

HPLC: 96.0% =%, RT = 2.62 min. MS: m/z = 392.2 [M+H] 'H NIR (400 MHz, CDyOD, ppm) & 8.99-8.85 (m,

2H), 8.11 (dd, J = 8.4, 1.5 Hz, 1H), 7.30 (d, J = 8.4 Hz, 1H), 4.51-4.30 (m, 2H), 4.13-3.99 (m, 1H),
3.32-3.16 (m, 2H), 2.94 (d, J =12.3 Hz, 1H), 2.82 (t, J = 11.9 Hz, 1H), 1.90-1.81 (m, 1H), 1.47 (t, J
= 12.2 Hz, 1H), 1.15 (s, 3H), 1.08 (s, 3H).

AAld 67: B3E 216 (8-[(5R)-5-[(2-HIEA &) otr|=]-3,3-HH e A2 d-1-d | A =LA -5-71RHER) 9]
ki

G_..--“'
,jtj““T#NHz
MH
-
O o
M - bt
[ EE K.CO5, DMF, N
7 o 100°C, 12h rNR S
CH "l-H.N-’ —
Method N CHN

8-[(5R)-5-[(2-H| EA] o & )o}u] = ]-3, 3-Ci v H T d-1-L | A 5L -5-Ft U EY:
8-[(5R)-5-[(2-M|ZA]o| &l )olu| = ]-3 3-t]H e H 2] d-1-Y | A =54 U -5-7l R UEZ L Wby N& AL&3lo] 3,3-
gogRest 2 (R)-8-(5-oln =-3, 3-ydd g d-1-) A 5AB-5-7lHYEH o 2 B E A|Z2EJY. A7)
Z ARES & 2708k A pre-HPLCE BA|SQtt: A#, XBridge Prep C18 OBD A&, 5 um, 19 mm x 150
mn; ©]EFA, B = oM EYUEZ (with 0.05% NH; H.0), 35% WA 65% Zeit)AE, 8 min; A=7], UV 254 nm.
8-[(BR)-5-[(2-H|E Aol & )o}r] = ]-3, 3-T]Wd T g d-1-d | A HAHF-5-FTHUYEH S =g odz A
(13 mg, 11%).

338 216: HPLC: 95.0% =%, RT = 2.30 min. MS: m/z = 340.2 [M+H] ' NR (400 MHz, CD;OD, ppm) &

8.96-8.86 (m, 2H), 8.09 (d, J = 8.4 Hz, 1H), 7.22 (d, J = 8.5 Hz, 1H), 4.61-4.52 (m, 1H), 3.93-3.85
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(m, 1H), 3.63-3.51 (m, 2H), 3.40 (s, 3H), 3.37-3.30 (m, 1H), 2.98-2.91 (m, 2H), 2.86 (d, J = 12.1 Hz,
1), 2.62 (t, J=11.2 Hz, 1H), 1.96-1.87 (m, 1H), 1.33-1.20 (m, 1H), 1.12 (s, 3H), 1.06 (s, 3H).

o sitEEe] AR e R AxESY:

3= 219
(8-[(5R)-3,3-"HE-5-[(1-HE-2-&AF &g d-3-¢)ou| = 19 H g d-1-d 1 F =4 -5-Ft LU EH): 2-3| =F
Aot Eolu] = H (R)-8-(5-0}n]=-3,3-tvE 2| d-1-¢) A HAw-5-7lH EH o 2 BE] . HPLC: 96.3% <=

%, RT = 2.46 min. MS: m/z = 379.2 [M+H] H MR (400 MHz, CDsOD, ppm) & 8.99-8.85 (m, 2H), 8.05 (dd,

J=28.3, 0.9 Hz, 1H), 7.20 (dd, J = 8.5, 2.1 Hz, 1H), 4.59 (br s, 1H), 3.95-3.81 (m, 1H), 3.70 (t, J =
8.7 Hz, 1H), 3.48-3.35 (m, 3H), 2.89-2.80 (m, 4H), 2.67-2.48 (m, 2H), 1.97-1.76 (m, 2H), 1.31-1.18 (m,
1), 1.11 2 1.06 (s, 6H).

A 68: B@d=E 221 (cis8-[3-[(2-HIEA D)ot =]-5-(EEFLEWE )V A D-1-d A=Y -5-71E
HEH)S 34

F!CWNHE
v L _ Bl
(=2 K0, DMF,
P 80°C, 15h
CH
Mattiod N

Cis-8-[3-[(2-HIBA|9E) ol ]-5-(EFEF L 2dE )y d-1-d A =5THA-5-FIHUEH: cis-8-[3-[(2-1
EAoe)otn] -5~ (EF EF e 2de) I g d-1-d |5 4d-5-FtR U EH = U NS Abgste] 1-HE2E-2-
HEAE F cis-8-(3-olr| -5-(EZEF 2 e) I d-1-d) A 5 H4U-5-7HYEHZ FE AZH AU},
A7) 2 WAES S xA8to) A pre-HPLCE BA|Stt: A2, XBridge Prep C18 OBD Z#, 5 um, 19 mm x
150 mm; ©] B4, & = olMEYEZ (0.05% NH;H,0 E3), 37% WA 57% it E, 8 min; AE7], UV 254

nm. Cis-8-[3-[(2-WEAE)o}n = ]-5-(EZF L 2re) g d-1-d A XAA-5-7lRUEL S =4 11
AZ AATE (30 mg, 27%).

338 221: HPLC: 99.2% <%, RT = 1.37 min. MS: m/z = 380.2 [M+H] ' NR (400 MHz, CDsOD, ppm) &

8.99-8.85 (m, 2H), 8.13 (d, J = 8.3 Hz, 1H), 7.28 (d, J = 8.4 Hz, 1H), 4.50-4.33 (m, 2H), 3.59-3.47
(m, 2H), 3.36 (s, 3H), 3.13-2.79 (m, 5H), 2.76-2.66 (m, 1H), 2.45-2.37 (m, 1H), 1.43 (td, J = 12.1,
12.1 Hz, 1H).

AAd 69: 3FFE 224, 3I¥E 225, SFE 226 E SFE 227 (8-((3R,59)-3-(((M)-1-Ad-2-S4d &2~
3ot )-5-(EFEF 2 E)F I d-1-4) ASAA-5-7t2 JEE, 8-((3R,55)-3-(((S)-1-H€d-2-5 41
£ d-3-d) o) -5-(EFEFLEWE) A D-1-) ASAA-5-FFRYEZH, 8-((3S,5R)-3-(((R)-1-#€-
2-$A49Ed-3-9) o )-5-(EFEF L2 ) g d-1-Q)ASEFI-5-tHYEE &£ 8-((3S,5R)-3-
(((9)-1-ME-2-& A9 & D-3-9) o7 )-5-(EF EF 2L 2ME) 9 g d-1-4) A =44A-5-Ft LU EL ) 9] 34

o o
i

Fil,, M 9 (s i i Fall n A5 i i Fol H X
U =& OO TOo- OTo- Oroe

" —_—— . T . . R
r A, Kl THE C I-ca"‘ . I:N‘-,\SF“*I-I |: e
- nl0RC b ! ! !
"-\s-l\_fz .. by e H"'*:[
N Mathod 18 Ch N Ch £
s e TS 1 [ae—— ] termmai 1 ot 4

¥y 16

8-((3R,59)-3-(((R)-1-Hd-2-§A T & HD-3-Y)o}7| = )-5-(E EF L 2WE) 9 ¥ d-1-d) FA 54 -5-7} 5.
YEH, 8-((3R,59)-3-(((S)-1-AlE-2-&43 &8 d-3-Y) ot o)-5-(EZ EF L2 E) V2 d-1-d) AxL=
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-5-FFEYE",  8-((3S,5R)-3-(((R)-1-HE-2-&4AF ETd-3-Y) ol = )-5-(EZ ZF =W E) g d-1-Y)
A=AA-5-7tRUEH L 8-((3S,5R)-3-(((9)-1-HlE-2-& 4 & H-3-Y)o}7| 2 )-5-(ET EF L2 HE )7 ¥
gd-1-A)ASLI-5-FFR Y EL:

HEZHIEZFS (2 ml) F cis-8-[3-olvx-5-(EgEF 2T gd-1-¢d |9 =4d-5-7t R Y EH (228
mg, 0.71 mmol)e] §Mell TEA (359.03 mg, 3.55 mmol), KI (353.39 mg, 2.13 mmol), 3-EHEZR-1-vEygZgd
-2 (377 73 mg, 2.12 mol)S Ao A A7t Aol &l 29 Eek 100 oA W%}"*E} 13
AHIS W, F(15mL)9] H7t2 FAAATH. A3l E3ES o8 ofAHO|E(30mL x 3)E FE3IATE.
714ES 2eta, BEglo g MFHSIAL, NaSO,= AT, vl E gedstollA AAs L, JHAME oa =27
3toll A pre-HPLCE AA3tF Tt AW, XBridge Prep C18 OBD Z#, 5 um, 19 mm x 150 mm; ©]5A, & = oA

EYEZ (0.05% NH;H,0 ¥E3H), 35% WA 65% ZHIAE, 10 min; FAE7], UV 254 nm. ©]F 47) <ltE] 2™ 9]
cis=8-(3-(1-WE-2-& 49 g d-3-doln v )-5-(EF EF 2w e ) v 2d-1-d) A 54 -5-JtHUEH S
t}e ZAsk A 7149 prep-HPLCE Ealste] At A=, 712 ADH, 0.46 x 15cm, 5Sum; ©]%&4F, EtOH (0.1
DEA) in #AF, 50 % &7, 20 min; HE7], UV 254 nm. 47] AAES B8t AU

olo]Aw 1: (25 mg, 8%, =M 31A]) HPLC: 98.4% <%, RT = 0.90 min. MS: m/z = 419.2 [M+H]ﬂ lH NMR
(400 MHz, CDsOD, ppm) & 8.99-8.85 (m, 2H), 8.15 (d, J = 8.3 Hz, 1), 7.31 (d, J = 8.4 Hz, 1H), 4.56-
4.46 (m, 1H), 4.43-4.33 (m, 1H), 3.71 (t, J = 8.7 Hz, 1), 3.48-3.34 (m, 2H), 3.32-3.25 (m, 1H), 3.09-
2.82 (m, B5H), 2.77 (dd, J = 11.9, 10.6 Hz, 1H), 2.55-2.39 (m, 2H), 1.93-1.78 (m, 1H), 1.47 (q, J =
12.1 Hz, 1H).

ofo]Am 2: (25 mg, 8%, =4 3A) HPLC: 97.4% <%, RT = 1.17 min. MS: m/z = 407.2 [M+H]ﬂ H NIR
(400 MHz, E2E2XF-d, ppm) & 8.99 (d, J = 1.7 Hz, 1H), 8.85 (d, J = 1.8 Hz, 1H), 8.03 (d, J = 8.1
Hz, 1H), 7.24 (d, J = 8.0 Hz, 1H), 4.56-4.42 (m, 1H), 4.38-4.30 (m, 1H), 4.22-4.06 (m, 1H), 3.82-3.68
(m, 1), 3.60-3.20 (m, 3H), 3.10-2.40 (m, 8H), 2.15-1.82 (m, 1H), 1.30-1.20 (s, 1H).

olo]Am 3: (25 mg, 8%, =AM ax]) HPLC: 97.1% <%, RT = 0.90 min. MS: m/z = 419.2 [M+H]ﬂ I NIR
(400 MHz, CDsOD, ppm) & 8.99-8.82 (m, 2H), 8.13 (d, J = 8.3 Hz, 1), 7.30 (d, J = 8.4 Hz, 1H), 4.49-

4.43(m, 2H), 3.77-3.63 (m 1H), 3.49-3.34 (m, 2H), 3.29-3.01 (m, 1H), 3.07-2.80 (m, 5H), 2.79-2.67 (m,
1H), 2.56-2.36 (m, 2H), 1.93-1.81 (m, 1H), 1.55-1.41 (m, 1H).

ofolam 4: (25 mg, 8%, =M IA) HPLC: 93.9% =X, RT = 0.90 min. MS: m/z = 419.2 [M+H]+. H NIR
(400 MHz, CDsOD, ppm) & 8.99-8.85 (m, 2H), 8.15 (d, J = 8.3 Hz, 1H), 7.31 (d, J = 8.4 Hz, 1H), 4.56-

4.46 (m, 1H), 4.43-4.33 (m, 1H), 3.71 (t, J = 8.7 Hz, 1H), 3.48-3.34 (m, 2H), 3.32-3.25 (m, 1H), 3.09-
2.82 (m, 5H), 2.77 (dd, J = 11.9, 10.6 Hz, 1H), 2.55-2.39 (m, 2H), 1.93-1.78 (m, 1H), 1.47 (q, J =
12.1 Hz, 1H).

2 FEE] AR oz AxHA:

e 237 9@ FHFIE 238 ((R)-1-9€-3-(((3R,59)-5-HE-1-(8-(EgEZ o2 d)A=d-5-4)F#HFHd-
3ot ) EYH-2-2 E (S)-1-7=-3-[[(3R,59)-5-HE-1-[8-(E EFLZrE)A=d-5-d 197 a-
3-dlotu ] 28 d-2-2): (3R,55)-5-ME-1-[8-(EgEFe2vWe) A =a-5-L]ydgd-3-o}vl 2 3-B=
F-1-degEgd-2-2 o2 BE | olo]AW 1: 14 mg, 11%, =+ 1A]) HPLC: 97.0% +%, RT = 1.69 min.

i1

MS: m/z = 407.2 [M+H]+.1H NMR (400 MHz, CDsOD, ppm) & 8.92 (dd, J = 4.2, 1.7 Hz, 1H), 8.59 (dd, J =

8.6, 1.8 Hz, 1H), 8.02 (d, J = 8.0 Hz, 1H), 7.60 (dd, J = 8.6, 4.2 Hz, 1H), 7.22 (d, J = 8.0 Hz, 1H),
3.73-3.59 (m, 2H), 3.43-3.24 (m, 4H), 2.85 (s, 3H), 2.54-2.36 (m, 3H), 2.28-2.18 (m, 1H), 2.15-2.07
(m, 1), 1.89-1.79 (m, 1H), 1.07-0.92 (m, 4H). o}e]4m™ 2: (11 mg, 9%, =4 31A]) HPLC: 98.7% ¢,

RT = 1.46 min. MS: m/z = 407.2 [M+H]". 'H NMR (300 MHz, CDOD, ppm) & 8.92 (dd, J = 4.2, 1.7 Hz, 1H),

8.59 (dd, J = 8.6, 1.8 Hz, 1H), 8.02 (d, J = 8.0 Hz, 1H), 7.60 (dd, J = 8.6, 4.2 Hz, 1H), 7.22 (d, J =
8.0 Hz, 1H), 3.73-3.59 (m, 2H), 3.43-3.24 (m, 4H), 2.85 (s, 3H), 2.54-2.36 (m, 3H), 2.28-2.18 (m, 1H),
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2.15-2.07 (m, 1H), 1.89-1.79 (m, 1H), 1.07-0.92 (m, 4H).

AA 70: FFE 231 (8-[(3R,59)-3-[(1-3| =EE A 2-Hd Z 2 ¥-2-Y)o}u| = ]-5-mE ] H T A-1-L | A =2 -
5-FtHUEY)Y] A

”H? 0 CMe the 0

ERESNE| P —— P il NSPR M

NazC'Ch MeCH, THF. 0"C, 0.5h bio il

Bo°c, T [I:
E '

Mathod N Method 17 iGN

g 2-((3R,59)-1-(8-Alot=F H 40 -5-dU)-5-w e H H 2 D-3-dolr| =)-2-HE X 2o E:  wE  2-
((3R,59)-1-(8-Alo} =7 524 -5-2 ) -5-m D v o 2] P -3-D o} i )-2-W D Z 2 vl o o] Ex= HPH NS ALE-3}o]
We 2-v2T-o-rEzaul-oo]EA 2 8-[(3R,59)-3-o}v -5-wE I g d-1-L | A 54 -5-7l LY EH o
2RH AZHAG. 7] 2 YHES DA F MeOH (0% WA 5% 2 tjdE)o 2 2lah Ea} 5 ARvE 2
vz GAste, Wd 2-[[(3R,55)-1-(8-Al o} 54 -5-2 ) -5-tf| & 3] o] 2] D -3-L | o} 0] = | -2-7| &) & 2 5} 2 o] ]

EZ A uAZ A} (190 mg, 61%). MS: m/z = 368.2 e

v 17
8-[(3R,59)-3-[(1-3| =2 A 2-WEdZ2H-2-d)o}lu = |-5-rm D H g H-1-L 1A S 4A-5-Ft R U EH: 0
‘Col A, BEFGSIEZESG (5 nl) F WE 2-[[(3R)-1-(8-A o} = 221 -5-9 ) v ] 2] Y -3-2 Jo}u] = ]-2-v| &

—

Z2uoo]E (143 mg, 0.40 mmol)9] -&Mol, LiAlH, (14 mg, 0.37 mmol)S =2lA 7}t ct. Pdojx &£

—

o

H

25 0.5 h 52 0 CollA mwkaith. whgo] SAEAS W, 2(10 nL)o HrtE EBAAAC Ao &
S DOM((20mL x 3) o =3I, SIAES 2@sn, BEeloz A, Na,SO,E AZEALt. &mE
olato| A A ASt, FALS t}hS Z8tol A pre-HPLCE At th: A2, XBridge Shield RP18 OBD & ¥,
5um, 19 mm x 150 mm; ©]&A, & F ofAIEYEZ (0.05% NHsH,0 3¥38F), 32% WA 35% ZT]AE, 10 min;
AZE7), UV 254 nmm. 8-[(3R,59)-3-[(1-3|=EA-2-WEdZ 2 3-2-9)oln| - |-5-w e v #| g g-1-Y | 7 x4 -
5-FRUEHS @A ux2 A} (15 mg, 11%).

)[l

o

g3E 2310 HPLC: 98.9% =%, RT = 0.56 min. MS: m/z = 340.0 I+ HONR (400 MHz, CDsOD, ppm) &

8.94 (d, J=1.7 Hz, 1H), 8.87 (d, J = 1.7 Hz, 1H), 8.10 (d, J = 8.4 Hz, 1H), 7.21 (d, J = 8.4 Hz,
1H), 4.60-4.50 (m, 1H), 3.99-3.90 (m, 1H), 3.48 (d, J = 10.8 Hz, 1H), 3.40 (d, J = 10.8 Hz, 1H), 3.23-
3.11 (m, 1), 2.64-2.52 (m, 2H), 2.14-1.97 (m, 2H), 1.21-1.01 (m, 10H).

o2 SFgEE0] fARE W oR AZETH:

e 242 (2-"dE-2-[[(3R, 58)—5—“1]%—1—[8—(531% L EHE)FAEd-5-d ]9 d-3-d]opr = | =2 -
1-2): 2-(REZHU-4-A)olHEA 2 (3R,55)-5-HE-1-[8-(EgEZF 2 e) I =3 -5-L 1y #H g d-3-o}u o
ZRE] . HPLC: 99.6% <%, RT = 1.54 min. MS: m/z = 382.2 [M+H]". 'H NMR (400 MHz, CD:OD, ppm) & 8.89

(dd, J = 4.2, 1.7 Hz, 1H), 8.57 (dd, J = 8.6, 1.7 Hz, 1H), 7.99 (d, J = 8.0 Hz, 1H), 7.55 (dd, J =
8.6, 4.2 Hz, 1H), 7.17 (d, J = 8.0 Hz, 1H), 3.50-3.21 (m, 4H), 3.20-3.10 (m, 1H), 2.47-2.32 (m, 2H),
2.17-2.01 (m, 2H), 1.07 (d, J = 9.0 Hz, 6H), 0.99-0.95 (m, 4H).

5@% 252 (2-"W"¥-2-[[(3R,55)-5-HE-1-[8-(EFZZ e 2 d)F aa-5- |gHFd-3-d Jo}n| = | T 29—
1-2): 2-(REER-4-)obHEAL B (3R,58)-5-MU-1-(8-(E2) ZF 0 2 e) 73 2kel-5-2) 3] 9 2] ¥ -3-o})
OFHEE . HPLC: 99.1% %%, RT = 1.27 min. MS: m/z = 383.1 [M+H]". 'H NMR (300 MHz, DMSO-ds, ppm) &

9.16-8.86 (m, 2H), 8.05 (d, J = 8.5 Hz, 1H), 7.18 (d, J = 8.2 Hz, 1H), 4.70-4.47 (m, 1H), 4.23 (d, J =
11.8 Hz, 1H), 3.83 (dd, J = 11.6, 3.8 Hz, 1H), 3.49-3.10 (m, 5H), 3.09-2.89 (m, 1H), 2.50-2.35 (m,
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3H), 2.03-1.87 (m, 2H), 1.15-0.80 (m, 7H).

AA e 71 3FE 249 (N-[(3R,55)-5-HE-1-[8-(EFEF ez E)F=4d-5-d o gd-3-¢]-2-(RE2EH
-4-g)oFH Eolr =) o] A

H HDT'/\N,/-\I \O,NH @

\(J
i 0 '\wo :
[ = DIEA, HATU, M
-
M
L 3

<
CMF, rt. 1Zh [

Method J F,

N-[(3R,5S)-5-HE-1-[8-(EREF L 2 d)F =54 -5-d |9 HFd-3-4 ]-2-(REEAA4-Y) oM Eo}u|=: N-
[(3R,59)-5-FE-1-[8-(Eg]ZF o =rE) 7| 5aal-5-A v v 2| d-3-d |-2-(RE2ZH4-YU)o}A| Eofn| == W
J& AHgEte] 1-Ed 2 d-3-7t2 844 2 (3R,59)-5-HE-1-(8-(Exg]ZF e 2vd)F 5au-5-4) I F gl
-3-olwl o2 RE AZHAUT. F PAHEES the Z715to) A pre-HPLCE AASITH: A%, XBridge Prep C18
OBD Z&, 5 um, 19 mm x 150 mm; ©]54, B F oMNEYUEZ (0.05% NH;H.0 E3), 44% =] 46%

J#HYAE, 8 min; HBE7], UV 254 nm.  N-[(3R,55)-5-wWE-1-[8-(ETZF ¢ 2vE)Fs24a-5-9 |9 #d g -
- ]-2-(REEP-4-A)olA Ectn=E wFdA w2 AATt (30 mg, 46%).
+

S}3HE 249: HPLC: 99.7% <%, RT = 1.40 min. MS: m/z = 438.3 [M+H] ' NR (400 MHz, CDsOD, ppm) &

8.95-8.88 (m, 2H), 8.04 (d, J = 8.3 Hz, 1H), 7.29 (d, J = 8.3 Hz, 1H), 4.29-4.07 (m, 2H), 4.13-4.05
(m, 1H), 3.74 (apparent t, J = 4.6 Hz, 4H), 3.12-2.99 (m, 2H), 2.77 (t, J = 10.6 Hz, 1H), 2.65-2.50
(m, 5H), 2.15-2.06 (m, 2H), 1.27 (td, J = 12.3, 12.3 Hz, 1H), 1.04 (d, J = 6.4 Hz, 3H).

o sitEEe] AR e R AxEY:

3= 250
(2-3]|=EA-N-[(3R,55)-5-HE-1-[8-(ETFEF =W E ) F 4 -5-d | HF D-3-L Jo}H Eo}u|E): 2-3| =5
Ao ELE 2 (3R,55)-5-E-1-(8-(Eg|ZF o2 v E)F| =54d-5-d) o 2| d-3-o}u]. HPLC: 99.0% =%, RT

= 2.60 min. MS: m/z = 369.2 [MtH] I NMR (400 MHz, CDsOD, ppm) & 8.95-8.88 (m, 2H), 8.05 (d, J = 8.3

Hz, 1), 7.29 (d, J = 8.3 Hz, 1H), 4.31-4.23 (m, 1H), 4.18 (dd, J = 11.6, 4.3 Hz, 1H), 4.10-4.03 (m,
1), 3.30-3.20 (m, 2H), 2.84 (dd, J = 11.5, 10.4 Hz, 1H), 2.63 (dd, J = 12.1, 10.4 Hz, 1H), 2.16-2.10
(m, 2H), 1.33 (td, J=12.1, 12.1 Hz, 1H), 1.05 (d, J = 6.4 Hz, 3H).

BHFE 251 (1-3| =5 A-N-[(3R,55)-5-HE-1-[8-(E EF L2 ) A=AD-5-4 ]9 HHD-3-d NS 2Z=d
SR EARE): 1S ESAASR IR @2 R W (3R,55) -5 E-1-(8-(EF ER o m e €) 7 5 akel-
5-d)F g d-3-o}vl o2 HE . HPLC: 99.8% %, RT = 1.46 min. MS: m/z = 395.2 [M+H] MNW(@OWL
CDsOD, ppm) & 8.96-8.85 (q, J = 1.7 Hz, 2H), 8.05 (d, J = 8.3 Hz, 1), 7.29 (d, J = 8.3 Hz, 1H),

+

4.28-4.00 (m, 3H), 2.88 (t, J = 10.9 Hz, 1H), 2.65 (t, J = 12.0 Hz, 1H), 2.18-2.06 (m, 2H), 1.37 (td,
J=12.3, 12.3 Hz, 1H), 1.31-1.15 (m, 2H), 1.09-0.96 (m, 5H).

3= 253
(N-[(3R,59)-5-H€-1-[8-(Eg EF L 2rdE)FA54d-5-d ¥ g d-3-d 1-2-(1-v D ¥ H gl P -4- ) o} M| E 0}

a=): 2-(1-Waa g d-4-2d) ol EA D (3R,55)-5-WE-1-(8-(ETZF ¢ 2vd) 7 =aa-5-9) 7 # g d-

3-oll o2 HH . HPLC: 96.5% <%, RT = 2.27 min. MS: m/z = 450.2 [M+H]+.1H NMR (400 MHz, DMSO-ds, ppm)

§ 9.02 (d, J=1.7 Hz, 1), 8.95 (d, J=1.7 Hz, 1H), 8.06 (d, J = 8.4 Hz, 1H), 7.87 (d, J = 7.5 Hz,
1H), 7.27 (d, J = 8.4 Hz, 1H), 4.21-4.07 (m, 2H), 3.99-3.94 (m, 1H), 2.75-2.50 (m, 4H), 2.12 (s, 3H),
2.03-1.87 (m, 4H), 1.80 (t, J = 11.5 Hz, 2H), 1.67-1.50 (m, 3H), 1.23-1.04 (m, 3H), 0.92 (d, J = 6.3
Hz, 3H).

B19HE 254 (2-(Hrlld o] =)-N-[(3R,58)-5-ME-1-[8-(EE ESF 22 e) A4 -5-d |F A d-3-d ] HH E
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ofp|=): 2-(1-vWg g d-4-) oA EAF B (3R,55)-5-ME-1-B-(EgEF 2 ue) F54u-5-4) g #H2ld

-3-ol1o 2= HE ., HPLC: 97.4% =%, RT = 0.98 min. MS: m/z = 396.2 [M+H]+. I NMR (400 MHz, CDsOD, ppm)

& 8.95-8.88 (m, 2H), 8.04 (d, J =8.3 Hz, 1H), 7.29 (d, J = 8.4 Hz, 1H), 4.30-4.16 (m, 2H), 4.11-4.07
(m, 1H), 3.01 (d, J = 1.6 Hz, 2H), 2.82-2.71 (m, 1H), 2.60 (dd, J = 12.2, 10.6 Hz, 1H), 2.33 (s, 6H),
2.18-2.05 (m, 2H), 1.26 (td, J = 12.4, 12.4 Hz, 1H), 1.03 (d, J = 6.4 Hz, 3H).

FgE 255 (2-(1,4-"vE A2 d-4-H)-N-[(3R,59)-5-HE-1-[8-(EB| EF L 2HE) FA 54 -5-d [ H g d-
3-d oA Ectu=): 2-(1-vE I g d-4-A) o} ELF 2 (3R,55)-5-WE-1-(8-(EFZF 2 d) | HAal-5-
o) 7] |2 gl-3-o} M © ZHE] . HPLC: 93.3% 4%, RT = 5.03 min. MS: m/z = 464.5 [M+H] . 'H NMR (300 Mz,
CD:OD, ppm) & 8.95-8.86 (m, 2H). 8.08-7.99 (m, 1), 7.28 (d. J = 8.4 Hz, 1H). 4.28-4.08 (m, 3H),

2.70-2.25 (m, 9H), 2.20-2.04 (m, 4H), 1.80-1.62 (m, 2H), 1.58-1.40 (m, 2H), 1.25-0.90 (m, 7H).

gE 256 (2-[1-(2,2-tEF =29 E) I d-4-L 1-N-[(3R,55)-5-HE-1-[8-(E| EF L=z ) A =4d-
-4 199 d-3-d oA Eolul=): 2-(1-vE I A2 d-4-L)olA EAE H (3R,55)-5-HE-1-(8-(EZ ZF L2
€))7 =22l -5-91 ) 3 o) 2] W -3-0} Wl 0 #HE | HPLC: 99.1% <%, RT = 2.62 min. MS: m/z = 500.3 [M+H]". H
NMR (400 MHz, CD:OD, ppm) & 8.95-8.88 (m, 2H), 8.04 (d, J = 8.4 Hz, 1H), 7.29 (d, J = 8.3 Hz, 1H),

6.15-5.85 (m, 1H), 4.27-4.08 (m, 3H), 3.02-2.94 (m, 2H), 2.82-2.51 (m, 4H), 2.27-2.21 (m, 2H), 2.19-
2.05 (m, 4H), 1.85-1.67 (m, 3H), 1.43-1.27 (m, 2H), 1.18 (td, J = 12.5, 12.5 Hz, 1H), 1.02 (d, J = 6.3
Hz, 3H).

FFE 257 (3,3-HEFLEZ-N-[(3R,59)-5-HE-1-[8-(EF EF L2 E)Ax4dd-5-d A A I-3-L [N EZF
B-1-7}2 8 AHE): 3 3-UZF LA FZREIEE LA 9 (3R,55)-5-HE-1-(8-(EFZF L 2vg) =44
—5-o) ol @ l-3-o}wl 0 @ HE | HPLC: 98.3% <%, RT = 1.72 min. MS: m/z = 429.2 [M+H]. 'H NMR (400
MHz, CD:OD, ppm) 6 8.95-8.89 (m, 2H). 8.05 (d, J = 8.3 Hz, 1H), 7.29 (d, J = 8.3 Hz, 1H), 4.25-4.10

(m, 3H), 2.97-2.86 (m, 1H), 2.84-2.54 (m, 6H), 2.19-2.03 (m, 2H), 1.17 (td, J = 12.3, 12.3 Hz, 1H),
1.02 (d, J=16.3 Hz, 3H).

BHHE 258 (1-"1E-N-[(3R,55)-5-HE-1-[8-(EFEF L2 E) A5 EA-5-L ]9 9P d-3-d ]9 &2 d-3-71=
BAE): 3,3-UZF ARG RA 2 (3R,55)-5-ME-1-8-(Eg &7 o2 e) A5 27-5-4) )

A Hd-3-ol1 o2 F¥ . HPLC: 90.4% =%, RT = 1.28 min. MS: m/z = 422.1 [M+H]+.1H NMR (400 MHz, CDsOD,

ppm) & 8.93-8.86 (m, 2H), 8.02 (d, J = 8.3 Hz, 1H), 7.27 (d, J = 8.3 Hz, 1H), 4.25-4.06 (m, 3H),
3.04-2.89 (m, 2H), 2.82-2.77 (m, 1H), 2.70-2.42 (m, 4H), 2.37 (s, 3H), 2.17-1.96 (m, 4H), 1.16 (td, J
= 12.4, 12.4 Hz, 1H), 1.00 (d, J = 6.4 Hz, 3H).

e 259
(N-[(3R,59)-5-H2-1-[8-(EEF L2 D) AX A -5-A |9 2 d-3-L]-2- (4~ &7 & -1-L ) o} A Eo}
H=): 3,3-UEFIAFEREIFE AL B (3R,59)-5-HE-1-(8- (B EF 2 E) 7] 5471-5-%) 9] 7] 2]

tl-3-o}m 0 ZHE] HPLC: 97.1% 4%, RT = 1.38 min. MS: m/z = 451.3 [M4H]. 'H NMR (400 Mz, DMSO-dj,

ppm) & 9.10-8.95 (m, 2H), 8.07 (d, J = 8.3 Hz, 1H), 7.65 (d, J = 8.0 Hz, 1H), 7.27 (d, J = 8.4 Hz,
1H), 4.17-3.93 (m, 3H), 3.40-3.30 (m, 1H), 3.00-2.85 (m, 2H), 2.78 (t, J = 11.1 Hz, 1H), 2.62-2.22 (m,
8H), 2.16 (s, 3H), 1.95 (d, J = 11.5 Hz, 2H), 1.26 (td, J = 12.3, 12.3 Hz, 1H), 0.94 (d, J = 6.3 Hz,
3H).

e 292
(2-3| =8 A]-N-[(3R,59)-5-HE-1-[8-(EFEF L 2WE ) A AT -5-d 19 g P d-3-d | T2 Fo}r| =): 2-3| ==
A Z2 3 (3R,55)-5-HE-1-(8-(EFEF o2 d) F| 54e-5-d) I g el -3-ol71 e 2 K& . HPLC:  98.9%

TE, RT = 2.41 min. MS: m/z = 385.2 [M+H] I NIR (400 MHz, CD,OD, ppm) & 8.95-8.86 (m, 2H), 8.05

(d, J=8.3Hz, 1), 7.29 (d, J = 8.3 Hz, 1H), 4.27-4.05 (m, 4H), 2.83 (t, J = 10.8 Hz, 1H), 2.62 (t,
J=11.3 Hz, 1H), 2.16-2.06 (m, 2H), 1.41-1.24 (m, 4H), 1.04 (d, J = 6.4 Hz, 3H).
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= 293
(N-[(3R,59)-5-H&-1-[8-(Ex)ZZR e 29 g)F 54-5-4 |9 HJd-3-4 ]-2-(1-H & 5 5| 2| 2 -3-Y ) o} 4| E 0}
E): 2-(1-WEddg-3-2)olAEA D (3R,55)-5-wE-1-(8-(EZF e 2 e)FA5ad-5-9) v Fl g d-

3o} WO ZHE  HPLC:  99.4% %%, RT = 1.03 min. MS: m/z = 450.2 [M4H]. 'H NMR (400 MHz, DMSO-ds,

ppm) & 9.05-8.95 (m, 2H), 8.06 (d, J = 8.4 Hz, 1H), 7.87 (d, J = 7.5 Hz, 1H), 7.27 (d, J = 8.3 Hz,
1H), 4.25-4.07 (m, 2H), 3.99-3.87 (m, 1H), 2.59-2.40 (m, 4H), 2.10 (s, 3H), 2.02-1.72 (m, 6H), 1.65-
1.35 (m, 4H), 1.10 (td, J = 12.0, 12.0 Hz, 1H), 0.95-0.78 (m, 4H).

e 295
(N-[(3R,59)-5-ME-1-[8-(Ed EF =W ) A A4A-5-L 19 H I -3-d ]-2-(1-HEdH S 2-3-Y ) o}A| Eo}

=) 2-(1-H g9 28 d-3-g)o}EA 2 (3R,55)-5-HE-1-(8-(EgZF o 2o e) A =44a-5-4) 7 # g d-

3~olle 2 HE . HPLC: 92.1% %, RT = 4.92 min. MS: m/z = 436.1 [M+H]+. I NR (400 MHz, DMSO-ds,

ppm) & 9.03 (d, J= 1.7 Hz, 1H), 8.97 (d, J= 1.7 Hz, 1H), 8.07 (d, J = 8.4 Hz, 1H), 7.89 (d, J=7.6
Hz, 1), 7.28 (d, J = 8.4 Hz, 1H), 4.22-4.07 (m, 20), 3.99-3.85 (m, 1H), 2.70-2.30 (m, 9H), 2.18 -
2.02 (m, 3H), 2.00-1.80 (m, 3H), 1.42 - 1.29 (m, 1), 1.20-1.04 (m, 1H), 0.93 (d, J = 6.3 Hz, 3H).
AFE 209 (2-(3,3-UEFLZoAEH-1-9)-N-[(3R,59)-5-HE-1-[8-(E ZF .2 d ) 7| 54 -5-d | 9 7
gd-3-d]Z2golu=): 2-(3,3-UZTF o oA EU-1-)Z2gA D (3R,55)-5-HE-1-(8-(EFZF L2
€))7 =arel-5-90) 7 o) 2] D -3-o} Wl 0 B E] | HPLC:  94.2% %%, RT = 2.63 min. MS: m/z = 458.2 [M+H]". 'H
NMR (400 MHz, CDsOD, ppm) & 8.92-8.88 (m, 2H), 8.02 (d, J = 8.3 Hz, 1H), 7.27 (d, J = 8.3 Hz, 1H),
4.20-4.06 (m, 3H), 3.76-3.59 (m, 4H), 3.14-3.02 (m, 1H), 2.81-2.70 (m, 1H), 2.61-2.55 (m, 1H), 2.14-
1.99 (m, 2H), 1.32-1.18 (m, 4H), 1.01 (d, J = 6.4 Hz, 3H).

PN | 72: 3 E 260 g 33 E 261
((R)-3-(((3R,59)-1-(8-E==2H=d-5-Y)->-HEF g d-3-g)olr| = )-1-HEF EFd-2-& ¥ (S)-3-
[[(3R,59)-1-(8-F=ZEFEdU-5-d)-5-vE g d-3-d ol =]-1-vEF & D-2-2)9 FA

*, b
M

0
Yj,mﬂn o sﬂQ oA
I
Bir \ém.--' WNH MH
: (r . 0y
| Ki, TEA, THF, BO°G, T2h :
-3 -
M M [ Rz
Ci
foﬂl\Iy WP
Method 16

1 Cl
Isomer1 |gomar 2

(R)-3-(((3R,59)-1-(8-FE2EF=¥U-5-¢)-5-HE o g d-3-d) o =)-1-Hd P Ed-2-2 & (S)-3-
[[(3R,59)-1-(8-F22FEd-5-¢)-5-rad g d-3-dopr| =]-1-vd ) Z&d-2-2: 3-[[(3R,55)-1-(8-F
2RAEA-5-9)-5-md g d-3-d Jolr e |- 1-v e g E P -2-22 WY 165 AFEste]l (3R,59)-1-(8-F %
Z2HE-5-d)-5-vEdF g l-3-opyl 3 3-HER-l-vdsEed-2-2ow e Axdgit. = 44ES o
& Z73telA prep-HPLCE U2 AHA|ekaict: A¥, XBridge Prep C18 OBD Z#, 19 x 150 mm 10 um;

olFA B F oMNEYUEH (0.05% NHyH,0 Z3H), 20% WA 55% L AE, 8 min; HA=7], UV 254 nm. ©]=
3-[[(3R,59)-1-(8-FREFAEH-5-U)-5-He g d-3-d o} = ]-1-WE I Z8d-2-22] 27 t]o}2H g Lo}
olam7t b5 21stellA 719 prep-HPLCE E&]dte] At A#, 719 PAK ID-3, 0.46 x 10 cm, 3 um; ©]
E=Ak AL F EtOH, 50% S80, 12 min; A7), UV 254/220 nm.

ofe]am 1: (30 mg, 15%, ¥ w@a 1A]) HPLC: 99.4% <%, RT = 1.26 min. MS: m/z = 373.2 [M+H] . H
NMR (400 MHz, CDsOD, ppm) & 8.96 (d, J = 4.3 Hz, 1H), 8.72-8.65 (m, 1H), 7.86 (d, J = 8.1 Hz, 1H),
7.67 (dd, J = 8.5, 4.3 Hz, 1H), 7.28 (d, J = 8.1 Hz, 1H), 4.09 (t, J=9.1 Hz, 1H), 3.83-3.64 (m, 2H),
3.54-3.40 (m, 2H), 3.40-3.25 (m, 1H), 2.92 (s, 3H), 2.71 (t, J = 10.5 Hz, 1H), 2.56 (dt, J = 12.7, 6.9
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Hz, 1H), 2.46 (t, J = 11.3 Hz, 1H), 2.34 (d, J = 12.4 Hz, 1H), 2.26-2.14 (m, 1H), 2.13-1.97 (m, 1H),
1.21 (td, J=12.0, 12.0 Hz, 1H), 1.07 (d, J = 6.5 Hz, 3H).

ololAm 2: (30 mg, 15%, ¥ =4 1A) HPLC: 99.1% %, RT = 0.98 min. MS: m/z = 373.2 [+ i
NMR (300 MHz, CDsOD, ppm) §8.96 (d, J = 4.3 Hz, 1H), 8.72-8.65 (m, 1H), 7.86 (d, J = 8.1 Hz, 1H),
7.67 (dd, J = 8.5, 4.3 Hz, 1H), 7.28 (d, J = 8.1 Hz, 1H), 4.09 (t, J = 9.1 Hz, 1H), 3.83-3.64 (m, 2H),
3.54-3.40 (m, 2H), 3.40-3.25 (m, 1H), 2.92 (s, 3H), 2.71 (t, J = 10.5 Hz, 1H), 2.56 (dt, J = 12.7, 6.9

Hz, 1H), 2.46 (t, J = 11.3 Hz, 1H), 2.34 (d, J = 12.4 Hz, 1H), 2.26-2.14 (m, 1H), 2.13-1.97 (m, 1H),
1.21 (td, J=12.0, 12.0 Hz, 1H), 1.07 (d, J = 6.5 Hz, 3H).

AN 73: FFE 262 (N-[(3R,59)-1-(8-FZ=2FA =T 5-U)-5-HeHHgd-3-¢ ] 2-(RE2ZA4-A)olHE
ol =)9] A4

]

MH; G:T'ﬁ"fl
0 e L
VA0 o

N

| HATU, DIEA, GNF, rt 48
LEH

cl Methad J

N-[(3R,59)-1-(8-F 227 5U-5-¥4)-5-vd o f g d-3-d ]-2-(REZH-4-Y)o}H Eolu]=: N-[(3R,55)-1-(8-

FEE2FEA-5-Y)-5-HEHHH-3-d |2 (EEZH4-A) oA Echr = WY J& AMESEY 3,3-TEFe R

AFZEast2 520 2 (3R,59)-1-(8-FE22F EU-5-d)-5-veddg g d-3-olvl o 2 1 AZHJTH. 7]

Z AAES & 2718 A pre-HPLCE At A™, XBridge Prep C18 OBD Z®, 5 um, 19 mm x 150
=

mm; ©]E,

= oMNEYEZ (0.05% NH;H,0 EZ), 20% WA 39% (7min W 39.0% X)) ZIdYAE, 10

=

=

o
i
N
—
=
[\
[@2]
~

nm. N-[(3R,58)-1-(8-F 22 FAEAU-5-9)-5-wedd#f g d-3-U |-2-(RE2Z-4-Y )N E
olm =S e g uAE AU (30 mg, 30%).
N

338 262: HPLC: 99.8% %, RT = 1.43 min. MS: m/z = 403.2 [M+H] ' NR (400 MHz, CD;OD, ppm) &

8.93 (dd, J = 4.2, 1.7 Hz, 1H), 8.71 (dd, J = 8.5, 1.7 Hz, 1H), 7.81 (d, J = 7.8 Hz, 1H), 7.65 (dd, J
= 8.5, 4.2 Hz, 1H), 7.20 (d, J = 8.2 Hz, 1H), 4.31-4.24 (m, 1H), 3.73 (t, J = 4.6 Hz, 4H), 3.54-3.44
(m, 1H), 3.32-3.23 (m, 1H), 3.04 (s, 2H), 2.59-2.40 (m, 6H), 2.23-2.03 (m, 2H), 1.21 (td, J = 12.0,
12.0 Hz, 1H), 1.04 (d, J = 6.5 Hz, 3H).

o sitEEe] fFARE o R AxESY:
BFE 263 (N-[(3R,59)-1-(8-E2=2H&H-5-U)-5-HEH B Hd-3-U ]-2-3| =EZ Ao} Eolu]E): 2-3|=F A
OFNEAE E (3R,59)-1-(8-FR2=2F=H-5-¢)-5-vWd I gd-3-olyl o= 5. HPLC: 99.9% <%, RT = 1.25

min. MS: m/z = 334.2 [M+H]'. I NMR (400 MHz, CDyOD, ppm) & 8.93 (dd, J = 4.2, 1.6 Hz, 1H), 8.71 (dd,

J=28.5, 1.6 Hz, 1H), 7.81 (d, J = 8.1 Hz, 1H), 7.65 (dd, J = 8.5, 4.2 Hz, 1H), 7.20 (d, J = 8.1 Hz,
1H), 4.35-4.27 (m, 1H), 3.99 (s, 2H), 3.52-3.43 (m, 1H), 3.31-3.25 (m, 1H), 2.58 (t, J = 10.8 Hz, 1H),
2.45 (¢, J=11.1 Hz, 1), 2.24-2.07 (m, 2H), 1.24 (td, J = 12.0, 12.0 Hz, 1H), 1.04 (d, J = 6.5 Hz,
3H).

33E 264 (N-[(3R,59)-1-(8-E2=2F&EH-5-Y)-5-mdHHd-3-L ]-2- (e o}n| =) olH Eolr|E): 2-3]
CEZ Xl EAL 2 (3R,55)-1-(8-F 22 F 52 -5-9)-5-w| I s g d-3-o}l o 2 HE] . HPLC: 99.4% <%, RT =
1.50 min. MS: m/z = 361.2 [M+H]". 'H MMR (300 MHz, CD,OD, ppm) & 8.91 (dd, J = 4.3, 1.7 Hz, 1H), 8.74-

8.64 (m, 1H), 7.79 (dd, J = 8.3, 0.8 Hz, 1H), 7.62 (dd, J = 8.5, 4.2 Hz, 1H), 7.23-7.13 (m, 1H), 4.29-
4.20 (m, 1H), 3.48-3.43 (m, 1H), 3.27-3.22 (m, 1H), 2.97 (s, 2H), 2.51 (t, J = 10.8 Hz, 1H), 2.42 (t,
J=11.2 Hz, 1H), 2.28 (s, 6H), 2.17-2.06 (m, 2H), 1.17 (td, J = 12.2, 12.2 Hz, 1H), 1.02 (d, J = 6.4
Hz, 3H).
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A 74 SFE 267 (2-(3-op7| =olAE d-1-¢ )-N-[ (3R, 55)-1-(8-Al o} =F] H 4 -5-4 )-5-v| & ¥ ¥ 2| -3
d]z2goln| =) A

o
-, Br
Boc Boc
HN<>—NH o HO
£ o

TEA, DM, . 130 THF, it 13h

Method 18 Meihod 19

® ﬁAu\ - "“’L«l

l PeH;
CN _ HCI i dioxane

HATU, DIEA Mt 26

DMF, i, 4% l: E

Method J Mathod 6

¥y 18

g 2-(3-[[(tert-FEA))FtE D ]o}u| ol AIHP-1-D)Z 29 o] o] E: DCM (40 m) = tert-F2 N-(o}AE
-3-A)7}2n}H| o] E (475 mg, 2.76 mmol)e] &Mo, E]oEolyl (418 mg, 4.14 mmol) L o€ 2-BERIE
o o] E (749 mg, 4.14 mmol)= A-2olA M7ttt Fojzl §AE 13 h ARt &<t A-2ollA wnkekgict.
Hhgo] SA5AE o, E(10 mL)e] H7t2 FAAZATE. dojzl §9S odE ofAH | E(30mL x 3)o2 FE3}
ATk, FUIEES 2Feka, BHeRlo R AlFEEAL, NaSO,= dxstt. §uiE #ststel A AAs e, A&
2F F EtOAc (0% WA 50% ZHTAE)S =2 §Eote] Eeis] AZnETHIAZ AAS, g 2-(3-[[(tert-
REANZFR Lol = ]olAEH-1-d) T2 o o] ES w2k 92 Ar}t (330 mg, 44%). MS: m/z = 259.3

[M+H] .

Wy 19

g 2-(3-[[(tert-FFADFtEE ] = ]olAEDA-1-¢): THF (5 mL) F g 2-(3-[[(tert-F+5A])7tHd]
ot i oA E|d-1-Y) L2 gm0 o] E (475 mg, 1.74 mmo)2] &Ml E(15 mL) Z LiOH (125 mg)e] &S A
oA Hrreklvk. dojxl EFES o]F 13 h T A2oA muelqivh. whgo] dAHJES o, wg =3
o] pH ¢S A8 4 &9 (2 e 57bA -ttt Ao £35S DAM(B0mL x 3) & FE3FATh.
INES 23, BEloloz AASa, Na2S04z AZsI . SujE sl A AAsIA, 2-(3-[[(tert-4-

=]
EA) 7R Jobu] y oA E Tl -1-2) 2 FARS WAl 317 (300 mg, 70%) 2 AATH MS: m/z = 245.1 [M+H]

+

(3

2-(3-o}v] =opA B -1 )-N-[ (3R, 55)-1-(8-A| oh =7 540 -5- )-5-v D ¥ o) 2| I -3-F | T2 Fo}r] = 2-(3-0}
v = obA B -1-9 )-N-[ (3R, 59)-1-(8-A] o} = F| 54 gl -5-¢ ) -5-vE I Fl g d-3-d | 22 Fotn| == W T 2 65
AH-8-3}od 2-(3-(tert-F-SA| 7 Holn| i) of A Bl -1-Y ) L 2 74F 2L
8-((3R,55)-3-ov| =-5-wd I F g d-1-) F 54 -5-7t R HEHZ Y AxHYY., & AHES ¢
ol A pre-HPLCE A A5t cl: A=, XBridge Prep C18 OBD Z ¥, 5 um, 19 mm x 150 mm; °]&4, &

A

gl

BN

ol
ol

ofy o
o

]_
UEZ"  (0.05% NH;H0 Z3b), 24% WA 31% IHYAE, 6 min; A=7], U 254 .

F

=23

pul

2-(3-ola] oA Bl -1-Y ) -N-[ (3R, 55)-1-(8-A] o} =] =41 -5-4 ) -5-v 1] H 2| I -3-L | L2 Folr]| =&
AAE AJT (24 mg, 17%, 2 TA ).

11}(e3
k
1=

38 267: HPLC: 95.6% =%, RT = 1.27 min. MS: m/z = 394.3 [M+H]+. ' NR (300 MHz, CDsOD, ppm) &
8.95-8.85 (m, 2H), 8.09 (d, J = 8.4 Hz, 1H), 7.28 (d, J = 8.5 Hz, 1H), 4.35-4.05 (m, 3H), 3.66-3.50
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[1215]
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(m, 3H), 2.96-2.65 (m, 5H), 2.07 (d, J = 11.9 Hz, 2H), 1.33-1.22 (m, 1H), 1.16 (d, J = 6.7 Hz, 3H),
1.02 (d, J=16.3 Hz, 3H).

AN 750 FFE 270 ((3R,55)-1-(8-A oA a0 -5-9)-5-wduH A D-3-9 2-(3-3| ==X o}AEH-1-
A)otAH oI E ) A

o
g B TESO—C LioH, H,0 TESO_C
TESO_C”“ N_}—mte ———m N_}—uH
TEA, DGM. rl 2h K. THF. 1t 138 4
Method 18 Mathod 19
\(TNH;
'}
C g
S N
-
N (YT,
=M M L8
HATL, DIEA, BWF, it, 13h N
D
Method J ki

(3R,59)-1-(8-Al o} =F H A -5-A)-5-w e g FHl g D -3-2Y 2-(3-3|=FAolA gl D-1-d )olAElo] E: (3R,55)-1-
(8-Alohed] 547l -5-)-5-vd ¥ A 2| e -3-9 2-(3-3| =S A oAl E d-1-d)obAlEl o] Ex= WY 18, 19, & J&
AbE-Ete] 3-(tert-FE e AP LA olAE Y, WE 2-BZRolAHolE 2 8-((3R,55)-3-o}n] -5 €l 1] 7
f-1-) A5t UEH o 2 RE AxHAT. = APES b 27EelA pre-HPLCE A A5kt
A2 XBridge Shield RP18 OBD Z#, 5 um, 19 mm x 150 mm; °]=A, & = ofMEYEZ (0.05% NH; H.0
Zg), 28% WlA 32% 2HTJE, 7 min; FE7], W 254 mm. (3R,58)-1-(8-Alo}eF] 54 -5-9)-5-H| & 7] 5]
Z-3-d 2-(3-3| EFAOIAE E-1-d) oM H O ES =gt ux2 AT} (22 mg, 10% 3 ©@A &<h).

38 270 HPLC:  97.7% <%, RT = 2.43 min. MS: m/z = 381.2 [M+H] I NIR (400 MHz, CDsOD, ppm) &

8.95-8.85 (m, 2H), 8.08 (d, J = 8.4 Hz, 1H), 7.26 (d, J = 8.4 Hz, 1H), 4.42-4.21 (m, 3H), 4.19-4.07
(m, 1), 3.77-3.68 (m, 2H), 3.18 (d, J = 1.1 Hz, 2H), 3.08-2.99 (m, 2H), 2.87-2.76 (m, 1H), 2.72-2.60
(m, 1H). 2.12-1.96 (m, 2H), 1.26 (td, J=12.1, 12.1 Hz, 1H), 1.01 (d, J = 6.3 Hz, 3H).

o2 3FESo] FASE Wi o E A x2EATH:

3FE 271 ((3R,55)-1-(8-Alol=F F4a-5-d)-5-vlEg A HH-3-A 2-(3-3|=F A o}AEH-1-Y) T2 5} =0
O|E): 3-(tert-FEuwadAA LA )olAEW, od 2-BHauIagi-dolE W g-((3R,55)-3-0}1] x-5-w € 3
A e-1-2) F =D -5-7 R ELD o 2 HE | HPLC:  96.9% 4%, RT = 1.06 min. MS: m/z = 395.2 [M+H]'. H
NMR (400 MHz, CDOD, ppm) & 8.95-8.85 (m, 2H), 8.09 (d, J = 8.4 Hz, 1H), 7.27 (dd, J = 8.4, 1.1 Hz,
1H), 4.39-4.23 (m, 3H), 4.18-4.07 (m, 1H), 3.66-3.60 (m, 2H), 3.01-2.76 (m, 4H), 2.73-2.62 (m, 1H),
2.08-2.03 (m, 2H), 1.36-1.20 (m, 1H), 1.16 (d, J = 6.8 Hz, 3H), 1.01 (d, J = 6.4 Hz, 3H).

388 273 (N-[(3R,59)-1-(8-Alo}=F =54d5-4)-5-re H A d-3-Y ]-2-(3,3-T ZF 2 ZolA E|d-1-¥g ) =
Egolu|=): 3 3-HEFeEoAEY, o 2-HERIEuoo]E W 8-((3R,55)-3-o}n] =-5-HEu] H 2] ¢l -
1) =a-5-7tR U ED 0 2 BE | HPLC:  97.0% <°%. RT = 1.50 min. MS: m/z = 415.2 [M+H]'. 'H MR
(400 MHz, CDOD, ppm) & 8.99-8.85 (m, 2H), 8.09 (d, J = 8.4 Hz, 1H), 7.27 (d, J = 8.4 Hz, 1H), 4.34-
4.21 (m, 2H), 4.20-4.06 (m, 1H), 3.77-3.58 (m, 4H), 3.12-3.02 (m, 1H), 2.90-2.78 (m, 1H), 2.74-2.62
(m, 1H), 2.11-1.98 (m, 2H), 1.37-1.18 (m, 4H), 1.01 (d, J = 6.4 Hz, 3H).

SgE 275 (N-[(3R,59)-1-(8-Alo}=F HA4A-5-)-5-vd ¥ d g d-3-2 ]-2-(4-3| =FA| F H g d-1-U) Z2 @
opr|=): FulEd-4-&, e 2-BERZRdbedo]E, gl 8-((3R,55)-3-o}r| =-5-vE ¥ F g -1-) | 5=
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-5-7tRYEH=Z5H . HPLC: %7%€E,M=182§186MmM&m&=4%2[WﬂﬂﬁNW(%OML
CDsOD, ppm) & 8.99-8.85 (m, 2H), 8.09 (d, J = 8.4 Hz, 1H), 7.28 (dd, J = 8.4, 1.8 Hz, 1H), 4.39-4.10

(m, 3H), 3.62 (dd, J = 9.2, 4.9 Hz, 1H), 3.15-2.98 (m, 1H), 2.90-2.63 (m, 4H), 2.42-2.19 (m, 2H),
2.15-1.80 (m, 4H), 1.56 (d, J = 9.7 Hz, 2H), 1.36-1.19 (m, 4H), 1.02 (d, J = 6.3 Hz, 3H).

338 284 ((3R,59)-5-dE-1-[8-(EgEZF 2 E)A=d-5-4 192 d-3-9 2-(3-3|=ZA|o}AEHd-1-Y)
olMEISIE): 2-(3-(tert-F-Euwd A A olAElH-1-Y ol EAro 2 K E] . HPLC: 99.9% <%=, RT = 1.32

min. MS: m/z = 423.2 [M+H]". 'H MMR (400 MHz, CD:OD, ppm) & 8.91 (dd, J = 4.2, 1.7 Hz, 1H), 8.63 (dd,

J=28.6, 1.8 Hz, 1H), 8.01 (d, J = 8.1 Hz, 1H), 7.60 (dd, J = 8.6, 4.2 Hz, 1H), 7.21 (d, J = 8.1 Hz,
1H), 4.40-4.16 (m, 2H), 3.74-3.65 (m, 2H), 3.61-3.52 (m, 1H), 3.41-3.32 (m, 1H), 3.15 (s, 2H), 3.01
(dd, J = 8.2, 6.0 Hz, 2H), 2.60-2.40 (m, 2H), 2.20-2.05 (m, 2H), 1.19 (td, J = 12.0, 12.0 Hz, 1H),
1.02 (d, J=6.4 Hz, 3H).

F3E 285 (2-(3-3|=E Ao} A B P-1-9 )-N-[(3R,59)-5-Md-1-[8-(ETF EF o =2vd) AU -5-L 19 7| d-3-
dlzzgolu=): 2-(3-(tert-FEUWE AL Z Aol A B H-1-A) L2 A (3R,55)-5-HE-1-(8-(ET EF L
Ze)F = d-5-9) 7 |2 l-3-0}w 0 ZHE] | HPLC:  98.2% <%, RT = 3.41 min. NS: m/z = 437.2 [M+H] . 'y
NMR (400 MHz, CDsOD, ppm) & 8.94 (dd, J = 4.3, 1.7 Hz, 1H), 8.69-8.62 (m, 1H), 8.04 (d, J = 8.3 Hz,

1), 7.63 (dd, J = 8.6, 4.2 Hz, 1H), 7.23 (d, J = 8.0 Hz, 1H), 4.38-4.31 (m, 1H), 4.25 (dd, J = 11.7,
4.7 Hz, 1H), 3.62 (d, J = 6.4 Hz, 3H), 3.39 (d, J = 12.0 Hz, 1), 2.95 (dt, J = 23.0, 6.3 Hz, 3H),
2.62-2.42 (m, 2H), 2.11-2.16 (m, 2H), 1.28-1.12 (m, 4H), 1.08-1.01 (m, 3H).

3EE 296 (2-(3-3|=F A oMAIEd-1-9)-N-[(3R,59)-5-H&-1-[8-(EF ZF 2 ) A=A -5-d 9 Hed -
3~d]olM Eoln=): 2-(3-(tert-F-EUud AL A olAE]d-1-L) ol EA 2 (3R,55)-5-wE-1-(8-(ETZ
Forvd)Fsad-5-d)yd g P-3-ol o ZXE . HPLC:  99.1% <%, RT = 1.26 min. MS: m/z = 424.2
[M+H]". 'H NMR (400 MHz, CDOD, ppm) & 8.92-8.85 (m, 2H), 8.02 (d, J = 8.4 Hz, 1H), 7.29-7.22 (m, 1H),

4.34 (tt, J=6.1, 6.1 Hz, 1H), 4.21-416 (m, 2H), 4.08-4.05 (m, 1H), 3.71 (dd, J = 8.4, 6.2 Hz, 2H),
3.17 (s, 2H), 3.05-3.01 (m, 2H), 2.78-2.67 (m, 1H), 2.57 (t, J = 11.4 Hz, 1H), 2.09-2.05 (m, 2H), 1.22
(td, J=12.7, 11.8 Hz, 1H), 1.01 (d, J = 6.4 Hz, 3H).

F3E 297 ((3R,59)-5-HE-1-[8-(ERER o 2w d) A=A -5-4 |9 H T d-3-g
2-(3-3EEA A P-1-d) T2 o o]E): 2-(3-(tert-FEUHEA LA olAEH-1-2) T2 A4 &
(3R,59)-5-"E-1-(8-(EgEF 2 F=m4d-5-d)a g d-3-olfl o2 ¥, HPLC: 93.0% %, RT =

3.18 min. MS: m/z = 438.2 [M+H]+.1H NMR (400 MHz, CDsOD, ppm) & 8.95-8.88 (m, 2H), 8.04 (d, J = 8.3

Hz, 1H), 7.29 (d, J = 8.3 Hz, 1H), 4.38-4.34 (m, 1H), 4.20-4.06 (m, 3H), 3.69-3.60 (m, 2H), 3.00-2.82
(m, 3H), 2.76-2.74 (m, 1H), 2.59 (t, J = 11.7 Hz, 1H), 2.18-2.04 (m, 2H), 1.33-1.14 (m, 4H), 1.03 (d,
J =6.5Hz, 30).

3= 308
(N-[(3R,59)-1-[8-(HEFL2ME)FA=A-5-4 |-5-H 9 H 2 d-3-A ]-2-(3-3| EZA| o} A E] D -1- ) o} A E 0}

=) 2-(3-(tert-FEOHE AL S A olAEIH-1-) ol EAF = (3R,55)-1-(8-(HZF L 2rE)F = -5-
o)-5-v| e ¥ ¥ g d-3-o}ul © HE  HPLC:  97.9% <%, RT = 2.52 min. MS: m/z = 405.2 [M+H]. 'H MR
(400 MHz, CD,OD, ppm) & 8.89 (dd, J = 4.2, 1.7 Hz, 1H), 8.61 (dd, J = 8.6, 1.8 Hz, 1H), 7.93 (d, J =

8.0 Hz, 1H), 7.83-7.55 (m, 2H), 7.25 (d, J = 7.9 Hz, 1H), 4.40-4.30 (m, 1H), 4.27-4.18 (m, 1H), 3.74-
3.65 (m, 2H), 3.58-3.49 (m, 1H), 3.35-3.20 (m, 1H), 3.15 (s, 2H), 3.05-2.96 (m, 2H), 2.58-2.38 (m,
2H), 2.18-2.02 (m, 2H), 1.17 (td, J = 12.0, 12.0 Hz, 1H), 1.03 (d, J = 6.5 Hz, 3H).

e 309
(N-[(3R,59)-1-[8~(HEFL=2ME)A=H-5-4]-5-vE o Dd-3-4 ]-2-(3-3| =EA| oA E| D -1-d ) =2 3o}

=) 2-(3-(tert-FEUmEdL A olAlEId-1-d) T2 sk L (3R,559)-1-(8-(HZF L 2rE)F|=d-5-

d)-o-wdm g d-3-ol1 o2 RE . HPLC:  95.7% =%, RT = 2.47 min. MS: m/z = 419.2 [M+H] IR
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(400 MHz, CDsOD, ppm) & 8.89 (dd, J = 4.2, 1.7 Hz, 1H), 8.61 (dt, J = 8.6, 1.7 Hz, 1H), 7.93 (d, J =

8.0 Hz, 1H), 7.85-7.55 (m, 2H), 7.26 (d, J = 7.9 Hz, 1H), 4.36-4.28 (m, 1H), 4.26-4.17 (m, 1H), 3.62-
3.55 (m, 2H), 3.55-3.48 (m, 1H), 3.39-3.20 (m, 1H), 2.94-2.85 (m, 3H), 2.56-2.41 (m, 2H), 2.20-2.04
(m, 2H), 1.23-1.13 (m, 4H), 1.03 (d, J = 6.5 Hz, 3H).

3E 320 (N-[(3R,59)-1-[8- (V| EF 2 2r€)F =4 -5-U |-5-w g3 72| 9 -3-U ]-2-(3-3| == A o} A E] I -1-
d)olH Eolu|=): 2-[3-[(tert-FE U DA L) A [l AEA-1- oL EAF el
(3R,59)-1-[8-(HEF2d e ) FA5A4A-5-d |-5-vEId gl d-3-o} e 2 K E . HPLC: 91.1% &%, RT = 2.97

min. MS: m/z = 406.2 [M+H]i I NIR (400 MHz, CD,OD, ppm) & 8.90-8.82 (m, 2H), 7.96 (d, J = 8.2 Hz,

1), 7.63 (t, J =55.6 Hz, 1H), 7.33 (d, J = 8.1 Hz, 1H), 4.40-4.30 (m, 1H), 4.25-4.15 (m, 1H), 4.09
(dd, J = 11.4, 4.1 Hz, 1), 3.98 (d, J = 12.0 Hz, 1H), 3.74-3.70 (m, 2H), 3.17 (s, 2H), 3.05-3.01 (m,
2H), 2.69 (t, J = 11.0 Hz, 1H), 2.53 (t, J = 11.4 Hz, 1H), 2.18-2.04 (m, 2H), 1.22-1.18 (m, 1H), 1.01
(d, J=16.4Hz, 30).

238 321 (N-[(3R,59)-1-[8-(H = F e 2v|d)F 5aa-5-d 1-5-v 29 H 2 d-3-Y ]-2-(3-3| == A o} A g I -1-
d)E2golu =) 2—[3—[(tert—T%E1 g a8 )2 A JolAEH-1-Y | Z23AE  (3R,55)-1-[8-(T| ZF 0 =
)28 -5-9 |-5-v g o2 g-3-o}yl 0 ZHE . HPLC:  94.2% w%, RT = 1.24 min. MS: m/z = 420.3
+H]. H NMR (400 MHz, CDOD, ppm) & 8.91-8.80 (m, 2H), 8.00-7.92 (m, 1H), 7.63 (t, J = 55.9 Hz,

1), 7.33 (d, J = 8.2 Hz, 1H), 4.36-4.30 (m, 1H), 4.22-4.16 (m, 1H), 4.11-3.95 (m, 2H), 3.66-3.60 (m,
2H), 3.00-2.85 (m, 3H), 2.72-2.65 (m, 1H), 2.52 (t, J = 11.5 Hz, 1H), 2.09 (m, 2H), 1.31-1.13 (m, 4H),
1.01 (d, J=6.4Hz, 3H).

AAd 76: FFE 272 (N-[(3R,55)-1-(8-Aoh=F H4H5-A)-5-Ed A g d-3-< 1-2-(2,2-T ZFL=ZA &
2xzg)olA|Eotn| =)o A

FF
{}\\XTCIS-ME;
O /S'b o)
1 F oo F—_‘]&\ . NaCH F7&\/\0
N7 T L e H

MaF, 1108, 12h HaC, 11096, 12h P

e P,
Hz50,, acstone, F DIEA, HATL
. ah DNAF, rt; 16h

Method J

SENEGE2ZZY ) g HlFo|E: FE-3-4d-1-d HlZo]E (2.85 g, 16.17 mmol) & E& |
ZFO0RI2-(ZEFQE2EIY)oAMHOE (7.98 g, 31.89 mmol)E <= (neat) Ao E &35,

0.86 mmol)S H7FTE. dojxl EFES 12 h 52 110 Coll A wwkaliet, Ae7tx]
(20 mL) 9] M7= FAANAT. Ao EFES o ofAEO]E(80mL x 3) % F=3IUTE.
3, BERle® AAH3ta, Na,SO,= xSt SulE st A A A, JFALE ik =
EtOAc (0% A 6% agygaE)= L5t =4 EEA e b i A AA| s} |
2-(2,2-t)ZF o zANF2x2 ) e HZRoES =T od=z Ao}t (1.84 g, 50%). MS: m/z = 227.1

N
2
= V]
o

T N
—~
w

6o
=

n o0

[+
2-(2,2-tZ 2o 2AE2z =) e-1-2: & (20 nL) F= 2-(2,2- ﬂ*eoi/\]iiﬁifﬂ)oﬂg Hl Z o o] E
(900 mg, 3.98 mmol)e] oo AF J=ZAE= (1.60 g, 40.00 mmol)ES A2 A H7}51Rr. Aol E&

$16 h B9 100 ‘Coll Al wukalith. AesA Wzbek & owe EFHES oe opyEHo]E(50L x 3) 0%

e
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Sk, R/1HES 2Pehn, nekeloR AXSM, NaSOE DA SUE Al AAs e, 2
(2.2-0)Z2 0 A Faxay)oe-1-28 A Az (210 ng, 43%) = AT, GOMS: m/z = 122 [M] .

2-(2,2-tZFozAZ2x2g)o}HEA: 0 CollA, 34t (8.3 nl) Cr0; (5.70 g, 57.00 mmol)e] &M,

ofy

2 (92 mL)& #H sk, o]lF o HE (30 mL) = 2-(2,2-UZF oA F2Z 2 g)oEl-1-& (180 mg, 1.47
mmol)¢] &S 20min FoF x*ﬂo}‘%} dojzl EFES 4 h 220l A ﬁ%ék%iﬂr Hhs-o] kA= o,
ghs =% —rEOP"ﬂUr 7]%%% = (50 mL x 4)°
= e From mx] ZA393, A EZ(50mL x
L SES }_@3}3 E_E}JP_E A H kL, NaS0,= Axsgltt. &uE 7hststel A A As
o, 2-(2,2 01 Z2 02N FR T2 )ol | EAS T4 09 (117 ng, 58%) 2 AATE. GOS: m/z = 136 (M1
(3R,59)-1-(8-A| o} =7 =42 -5- )-5-v| & o] = 2] 1 -3 ‘Q 2-(3-3EFA oA Ed-1-) T2 o 0] E N-
[(3R,59)-1-(8-A| o} = F] 354+ -5- ) -5-r & 3] ] 2] -2-(2,2- E1§$£iﬁ%iiié)°}ﬂléowl£% Ll
H IS AMEE 3—(tert——‘?—‘éﬂ“ﬂ‘é/‘a‘€%/\])O]'ZﬂE] = 011% 2-R2nxaioo]E " 8-((3R,55)-3-0}] =
-5-m g g d-1-Y) A AA-5-FtRUEHZ BE AZHATE. & APES oS 2715194 pre-HPLCE A A
3ttt A", XBridge Prep C18 OBD A%, 5 um, 19 mm x 150 mm; ©]%AF, & = ofAEYEZ (0.1% NH; H.0

23, 30% WA 60% THTIRAE, 7 min; =71, UV 254 nm. N-[(3R,5S)-1-(8-Alo} = F 54 -5-4 )-5-H| E 7]
HYH-3-d]-2-(2,2-TEFLEAEFZZZ I oM Eoln| =S = aA R ATt (30 mg, 33%).

H

338 272: HPLC: 98.5% =%, RT = 1.45 min. MS: m/z = 386.2 [M+H]+. I NIR (400 MHz, CDsOD, ppm) &

8.99-8.85 (m, 2H), 8.10 (d, J = 8.4 Hz, 1H), 7.30 (d, J = 8.4 Hz, 1H), 4.45-4.36 (m, 1H), 4.32 (d, J =
12.7 Hz, 1H), 4.21-4.09 (m, 1H), 2.82-2.62 (m, 2H), 2.51-2.30 (m, 2H), 2.16-1.83 (m, 3H), 1.62-1.48
(m, 1H), 1.33-1.07 (m, 2H), 1.02 (d, J = 6.4 Hz, 3H).

o2 eS| FAE o AxHAn:

I3HE 286 (2-(2,2-UZSZ L BAZFE X 2Y)-N-[(3R,55)-5-HE-1-[8-(Eg|EF 2 E)HA=I-5-d 19 H I
-3~ ]oAEoln|E): 2-(2,2-TZFQBAIZZZ 2 ol EA 2 (3R, 55) - E-1-(8-(EgZF o =vd)F
=@-5-9) 7 H ] P-3-o}Wl 0 @RE] | HPLC:  98.0% <%, RT = 1.77 min. MS: m/z = 428.2 [M+H]". 'H MR
(400 MHz, CDsOD, ppm) & 8.97-8.91 (m, 1H), 8.74-8.62 (m, 1H), 8.03 (d, J = 8.0 Hz, 1H), 7.64 (dd, J =
8.6, 4.2 Hz, 1), 7.22 (d, J=8.0 Hz, 1), 4.24 (m, 1), 3.69-3.60 (m, 1H), 3.44-3.35 (m, 1), 2.56-

2.39 (m, 3H), 2.33 (dd, J = 15.4, 7.4 Hz, 1H), 2.24-2.09 (m, 2H), 2.00-1.80 (m, 1H), 1.61-1.45 (m,
1H), 1.23-0.97 (m, 5H).

FFE 298 (2-(2,2-UEF 0 2AZE=Z2Y)-N-[(3R,55)-5-HE-1-[8-(EFZF o 2v|d ) H A -5- 13 g
d-3-d oA Eolu|=): 2-(2,2-TZF L 2ZAZF2 X2 ol EA X (3R,59)-5-HE-1-(8-(EdEFo2HHE)
2@l -5-9) ) o] w2l W -3-o}wl o @ RE] | HPLC:  97.0% <%, RT = 1.73 min. MS: m/z = 429.2 [M+H]". 'H NIR
(400 MHz, CD:OD, ppm) & 8.99-.88 (m, 2H), 8.10 (d, J = 8.3 Hz, 1H), 7.35 (d, J = 8.4 Hz, 1H), 4.34-
4.14 (m, 3H), 2.78-2.28 (m, 4H), 2.22-2.11 (m, 2H), 2.05-1.86 (m, 1H), 1.66-1.52 (m, 1H), 1.31-1.13
(m, 2H), 1.08 (d, J = 6.4 Hz, 3H).
F3FE 310 (2-(2,2-UZTF o 2ANE2229)-N-[(3R,59)-1-[8-(TEF e 2dd)FA = -5-d]-5-HdHH g d-
YoM EoHE): 2-(2,2-UZF A FZIZ 2 )0l EAL B (3R,55)-1-(8-(UZFz2ve)F=d-5-U)-
s-mE o H 2 d-3-o} W o ZHE | HPLC:  99.3% 2%, RT = 1.46 min. MS: m/z = 410.2 [M+H]. 'H NMR (400
Hz, CDOD, ppm) 6 8.91 (dd, J = 4.1, 1.7 Hz, 1H), 8.67-8.60 (m, 1H), 7.95 (d, J = 7.9 Hz, 1H), 7.85

7.54 (m, 2H), 7.26 (d, J = 7.9 Hz, 1H), 4.28-4.20 (m, 1H), 3.65-3.56 (m, 1H), 3.40-3.34 (m, 1H), 2.52-
2.41 (m, 3H), 2.32 (dd, J = 15.6, 7.8 Hz, 1H), 2.24-2.08 (m, 2H), 1.96-1.84 (m, 1H), 1.58-1.49 (m,
1H), 1.22-1.01 (m, 5H).

BFE 322 (2-(2,2-UE R ZAZZEZZY)-N-[(3R,55)-1-[8-(FEF o 2v e ) A 54H 5-d]-5-ved g d
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-3-UIoIAEotulE): 2-(2,2-UEFLZAZFEZ 2ol EA F (3R,59)-1-[8-(UEF 22 ve)F| =47 -
5-91]-5-m 97 5 2] ¥l -3-obWl 0 ZHE] | HPLC:  96.9% <%=, RT = 3.24 min. MS: m/z = 411.1 [WH]. 'H MR
(400 MHz, CD,OD, ppm) & 8.95-8.85 (m, 2H), 7.96 (d, J = 8.2 Hz, 1H), 7.63 (t, J = 55.9 Hz, 1H), 7.34
(d, J = 8.2 Hz, 1H), 4.27-4.10 (m, 2H), 4.05-3.97 (m, 1H), 2.64-2.58 (m, 1H), 2.55-2.38 (m, 2H), 2.37-

2.26 (m, 1H), 2.13-2.06 (m, 2H), 1.95-1.83 (m, 1H), 1.59-1.45 (m, 1H), 1.21-1.04 (m, 2H), 1.00 (d, J =
6.3 Hz, 3H).

AA 77: FE 274 (N-[(3R,55)-1-(8-A| o} = H4 -5-Y )-5-H & 1 | 2] d-3-¥ ]-2-(3,3-H S F 22 o}A]
Bd-1-g)X 2goln =)ol A4

Q 2]
WHH, o _ mﬁm_w; WNH
Hi H{H_FQN \(T HE p.'-

H
HATL, H ET
DIEA
DMF, 1t 4h [ I:
; N
Mathod J &

tert-#8 3-([[(3R,59)-1-(8-A|oh =715 4-5-21)-5-0) B o) 2 A-3-2 |7 20k 2 A || &) obA B} A-1-7h =2 B4
Hol=: tert—38 3-([[(3R,59)-1-(8-A|ok7] 5 AHe-5-21)-5-5 €l o] ol 2] @l-3-21 | 72w o) | ) o ) -1
FemAdel st Wi 12 AHgate]l 2-(1-(tert-F5A7h ) obA e 9l-3-2) oA EA 3 8-((3R,5)-3-0}v] 1=
5ol e-1- ) A AU -5 EA B E Azt 2 BHES D4 F O (0% WA 506 19
gaE)es geste  Ea AsvhEadsE gAstel, tert-38 3-([[(3R,59)-1-(8-Alobu] 5 e -5-
D)-5- G A 8 -3-2 |2k m A | obA e f-1-Ah2 R o] £ b mAE Ak (90 mg, 15%).

MS: m/z = 465.3 [M+H].

2-(OFAIE] B -3-9)-N-[ (3R, 53)-1-(8-Al o} = 7] = A -5-9 )-5-w| D o] 7] €] -3~ Je} M| Eelm] =2 0 "Coll A, tert-
T 3-([[(3R,58)-1-(8-Alo} .= H =47 -5-¢ )-5-m D # 2| I -3-L |7} 2n 2 [ & ) o} A B P -1-7F 2 5 A 7 o]
E (85 mg, 0.18 mmol)ell, HF-F]2jd &9 (7 mL)S H7F8IQlth. Aozl §q4S F7F 2 h B A2oA uytst
ATh, whgo] HAHAES #W, =15 nl)Y H7ME FAAZTH. dojxl E}ES DML x 3) 2 FE3SITE.
FINES 2§etn, BHelo® A, Na2S4E Azt & Adstel A AlAska, FAME DM
Z MeOH(0% WA 10% ZtidE)Cw gEdte] Zs a=zvtEadimz AAste], 2-(o}AEH-3-¢U)-N-
[(3R,59)-1-(8-A o} =T A -5-U ) -5-F e 2| d-3-D o}y Eoln] =& =] A2 AJdt (14 mg 21%).

S 274: HPLC: 91.4% %%, RT = 2.80 min. MS: m/z = 365.1 [M+I] . HONR (300 MHz, CDOD, ppm) §&

8.95-8.80 (m, 2H), 8.10-7.98 (m, 1H), 7.22 (d, J = 8.4 Hz, 1H), 4.28 (t, J = 14.1 Hz, 2H), 4.13-3.85
(m, 3H), 3.65 (t, J = 8.4 Hz, 2H), 3.13 (dt, J = 15.7, 7.8 Hz, 1H), 2.77-2.42 (m, 4H), 2.12-1.92 (m,
2H), 1.25-0.92 (m, 4H).

AA 78: 3FE 276 (N-[(3R,55)-1-(8-A o} = 4 -5-4)-5- e o o 2] d-3-L |-2-(4-H & -1, 4-] o} A| &
-1-d)olH Eolr =) o] A
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8
EtD c Ho
H@ L ‘E"“Nﬁ LiOH, H0 YN
/
M Ma. G0, MeCH, k——N THF, 1t 12h @ N
A i, &h N 5,
Method N Method 15

\/j,l"«il-iz
HN
PEROR S &
¥ N N g L\__N\
o N
HATU, DIEA, C[Nw'

EMF, . 4h i
Methad J

N-[(3R,59)-1-(8-Alo}h =7 =52 -5- )-5-r v of| 2] D -3-L ] -2-(4-7| & -1, 4-T] o} A #-1-Y ) o}H Eo}m] = N-
[(3R,5S)-1-(8-Alo} w7 A -5~ ) -5-r e I 7l 2| d-3- ] -2-(4-F & -1, 4-T] o} A| F-1-L ) o M| Eofu] == WY
N, 19, 2 J & Ag3te] 1-mE-1 4-t]olA|F, oE 2-BERolAEo]E 2 8-((3R,55)-3-0}1] =-5-1 €l 3] )
du-1-D)FAxAA -5 YUELHZRE AzHJY., Ayl 2 AYHES vS  Z=A@E A pre-HPLCE
AT} A9, XBridge Shield RP18 OBD Z=, 5 um, 19 mm x 150 mm; ©]&4%, & 5 oHAEYEZ (0.05%
NH;.H,0 23F), 27% WA 28% ZHTIAE, 10 min; HE7], UV 254 nm. N-[(3R,55)-1-(8-A|o} =] 54-1-5-% )-
S-vlg g H e d-3-A]-2-(4-w -1, 4-topA| F-1-) ol Eoln| =8 @A uA 2 At (12 mg, 5% 3 &
).

38 276: HPLC:  96.6% =%, RT = 1.08 min. MS: m/z = 422.3 [M+H] I NIR (300 MHz, CDsOD, ppm) &

8.99-8.85 (m, 2H), 8.06 (d, J = 8.4 Hz, 1H), 7.24 (d, J = 8.5 Hz, 1H), 4.38-4.12 (m, 3H), 3.15 (s,
2H), 2.90-2.60 (m, 10H), 2.37 (s, 3H), 2.14-1.94 (m, 2H), 1.90-1.74 (m, 2H), 1.29 (d, J = 12.4 Hz,
1), 1.00 (d, J = 6.4 Hz, 3H).

o2 3FESo] FASE Wi o E A x2EATH:

gE 290 (2-(4-H€E-1,4-golA|#-1-d )-N-[(3R,55)-5-HE-1-[8-(E EF . 2HE)FA=d-5-d |F A I~
3-d oA Eolu=): 2-(4-WE -1, 4-t]o}A|F-1-L ) o} EAF B (3R,55)-5-HE-1-(8-(EFZFzde) 7=
5oy ol @ el-3-o}wl 0 @ HE | HPLC:  96.5% <%, RT = 1.47 min. MS: m/z = 464.3 [M+H] . 'H NVR (400
Mz, CDOD, ppm) & 8.92 (dd, J = 4.2, 1.8 Hz, 1H), 8.65 (dd, J = 8.6, 1.8 Hz, 1H), 8.02 (d, J = 8.1
Hz, 1H), 7.61 (dd, J = 8.6, 4.2 Hz, 1), 7.22 (d, J = 8.0 Hz, 1H), 4.28 (t, J = 11.4 Hz, 1H), 3.58 (d,
J=11.0 Hz, 1), 3.38 (d, J = 11.7 Hz, 1H), 3.18-3.14 (m, 2H). 2.81-2.30 (m, 13H). 2.23-2.03 (m, 2H),
183 (q. J=5.71Hz, 2), 1.25 (td, J=11.9, 11.9 Hz, 1), 1.04 (d, J = 6.4 Hz, 3H).

338 314 (N-[(3R,59)-1-[8-(T|EF 2 =W d)A=d-5-Y ]-5-H 9 # 2 D-3-Y ] -2-(4-H &-1,4-T] o} A -1
Ad)olMEolu=): 2-(4-WE -1, 4-t]o}A|F-1-L ) o} EA D (3R,59)-1-(8-(HZF 2 d)F = -5-U)-5-1
gy w @ e-3-0}7 0 2 HE | WPLC: 95.3% 2%, RT = 2.46 min. MS: m/z = 446.2 [M+I1". I NMR (400 Miz,
DD, ppm) & 8.91 (dd, J = 4.3, 1.8 Hz, 1H), 8.65 (dd, J = 8.5, 1.8 Hz, 1H), 8.00-7.54 (m, 3H), 7.29
(d, J=7.9Hz, ), 4.36-4.24 (n, 1), 3.61-3.52 (m, 1H), 3.44-3.30 (m, 1H), 3.18 (s, 2H), 2.84-2.67

(m, 8H), 2.64-2.44 (m, 2H), 2.41 (s, 3H), 2.27-2.08 (m, 2H), 1.87-1.81 (m, 2H), 1.26 (td, J = 12.1,
12.0 Hz, 1H), 1.06 (d, J = 6.4 Hz, 3H).

338 326 (N-[(3R,59)-1-[8-(HEF 2 d)F 5ad-5-d |-5-v D1 7 8| 9 -3-9 1-2-(4-H & -1,4-T] o} A| &~
1-g)otA Eolm ) 2-(4-w|d-1,4-T]o}AB-1-L) oA EAF = (3R,55)-1-[8-(T| ZF o 2 H e ) #|=5ael-5-9 -

5w el o] ¥ e -3-obul o @ HE] | HPLC:  87.1% <%, RT = 1.29 min. MS: m/z = 447.5 [M+H]. 'H NVR (400
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Hz, CDOD. ppm) & 8.95-8.85 (m, 2H), 7.97 (d. J = 8.2 Hz, 1), 7.63 (t, J = 56.0 Hz, 1H), 7.34 (d, J
= 8.3 Hz, 1), 4.32-4.18 (m, 1H), 4.13-4.09 (m, 1H), 4.00-3.98 (m, 1), 3.20-2.95 (m, 2I), 2.83-2.64
(m, 9H). 2.55 (t. J=11.3 Hz, 10), 2.39 (s, 3H), 2.13-2.07 (m, 20). 1.90-1.76 (m, 2H), 1.30-1.24 (m,
M), 1.12-0.99 (m, 3H).

SFE 362 (2-(4-vE-1,4-UobA|T-1-9)-N-[(3R,55)-5-"E-1-[8-(EF EF L =& ) A XA -5-L 19 5] 7
d-3-d oA Eou=): (3R,55)-5-HE-1-[8-(EFEFeadE)FA 54U -5-4 ]y dgjd-3-o}l E 2-(4-HE-
1.4-C) ol Al B-1-21 ) o EALO 2 3 E | HPLC:  93.7% <=%., RT = 2.36 min. MS: m/z = 465.1 [M+H]'. 'H MR
(300 MHz, CD:OD, ppm) & 8.95-8.86 (m, 2H), 8.04 (d, J = 8.3 Hz, 1H), 7.28 (d, J = 8.3 Hz, 1H), 4.23-

4.09 (m, 3H), 3.21 (s, 2H), 2.86-2.60 (m, 10H), 2.49 (s, 3H), 2.12-2.08 (m, 2H), 1.89-1.85 (m, 2H),
1.36-1.20 (m, 1H), 1.04 (d, J = 6.3 Hz, 3H).

AN 79: 3FFE 280 (2-(3-o}H] =olAE H-1-2)-N-[(3R,55)-5-HE-1-[8-(ETZZ e 2Hd)AEA-5-9]
gHgd-3-d]tHEoln =) 9] A

GWN"‘

b, H
\/\,r a \O’ T F NH MHE2¢
g D,JJ.V Br o HN:>— NHRGE \(T

M

HEE I 4
| 147, DIEA | TEA, COM 1l 13h '
N OMF, . 1ah @
= ]

GF &F,
Mbttind 1 ! Mathod 18 oFy
o]
o2
NH L’l‘:«q“.
TEA ”-‘J
CCM, . #2h l
o
M
Method 21 CFy

U 20

2-BH 2R -N-[(3R,59)-5-HE-1-[3-(EF EFLZWE)FEd-5-d |9 A d-3-d JolA| Eolr|=: N N-TIHE X E
olml= (10 mL) % (3R,55)-5-WE-1-[8-(EgZFeave)A=a-5-d ]9 #d g d-3-o}2 (266 mg, 0.36
mmol)e] &M 2-HEFHoLAMEAL (475 mg, 3.42 mmol), TsP (817 mg, 2.57 mmol), DIEA (551 mg, 4.26 mmo
D& AeolA FrBISI. ol SAL 14 b T Aol wwsisieh. wgel FANYL W, F0 L))
ke 2ANATL. dolxl EFEL DUGML x 3)OF FHFYUTH. f714 ég xsa, nelow A4 s
L, Na,SO,2 AZRsFTt. A 7FdslolA AAs], 2-BE2RE-N-[(3R,55)-5-wE-1-[8-(EF=Fo2vHd)
Ae=e-5-L 192 d-3-d b Ectr| =8 wabd) 1A (400 mg, == BAE)= AU

(F9]: ¥ 200014, 7] fvle NN-THEZEolu= il fE22dekd 4 o))

tert-5g N-[1-([[(3R,55)-5-H€-1-[8-(Ex|ZF o2 d)FAEA-5- 19 d-3-L |72 8} 2 d ¥ € ) o} A E]
d-3-d 1712 b0 E: tert-5-¢
N-[1-([[(3R,58)-5-HE-1-[8-(EZ EF 2 e) A =d-5-d |92 d-3-d |7t =2 v} = | & ) o} A E] -3~
d]7tEvtdolEx, WY 188 A5t tert-FE oMAIEH-3-d7t2xo]E 4 2-B 2 ®-N-((3R,55)-5-H &~
1-8-(EglEFeavd)FEd-5-d)IH g d-3-d) ol Eolr| =2 B e AxHAY., = AHES & =3
ol pre-HPLCZ A A8t tl: A2, XBridge Prep C18 OBD A%, 5 um, 19 mm x 150 mm; ©]54, & 5 olAE
UEZ (0.05% NH3.H,0 *¥3b), 30% WA 45% 2t AE, 8 min; #HE7], W 254 nm. tert-5F& N-[1-
([[(3R,55)-5-mE-1-[8~(E2| &F L= d) 7= d-5-d |92 9 -3- |7h2up e o [ ) ob Al B -3~ ] 7h 2w}
wolES WAl wAE ATt (38 mg, 26%, 2 ©A Eob). MS: m/z = 522.3 [MHH] .

Y 21

2-(3-ohv] ;oA B -1-)-N-[ (3R, 55)-5-A & -1-[8-(E EF L 2r € ) 7= U -5-A | 9 ¥ 2 D -3-d ] opA| Eo}r]
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= YEEEde (5 mL) 5 tert-%2 N-[1-([[(3R,59)-5-HE-1-[8-(EEF o 2HE)F=d-5-d 19 7
d-3-d17tEntrd jHE)olAElU-3-d |7t ExH o] E (18 mg, 0.03 mmol)e] Mo, EZZFQZolANEA
(0.5 mL)S ALolA H7lelavh, A7) dojx &9 12h Fet Ao wukalgivl. whgo] 8@ F 6k &
G2 Fostold &8, IALE S 278t A pre—HPLCi AA s A", XBridge Shield RPI8
OBD A%, 5 um, 19 mm x 150 mn; ©]54, B F oMEYEZ (10 muol/L NHHCO0s+0.1% NHs.H,0 E3F), 30% i
A 456 1 TRE, 7 min; FE7], UV 254 mm. N-[(3R,59)-5-HE-1-[8-(EgEF 2w d)F=a-5-d ]9
gd-3-4]-2-(1-mEd A A g d-3-L) o Eolr| =5 WA uA 2 AU} (7 mg, 44%).

3}3E 280: HPLC: 92.4% <%, RT = 2.48 min. MS: m/z = 422.3 [M+H]+. I NIR (400 MHz, CDsOD, ppm) &

8.92 (dd, J =4.3, 1.7 Hz, 1H), 8.64 (dd, J = 8.6, 1.8 Hz, 1H), 8.02 (d, J = 8.1 Hz, 1H), 7.60 (dd, J
= 8.6, 4.2 Hz, 1H), 7.21 (d, J = 8.0 Hz, 1H), 4.30-4.16 (m, 1H), 3.70-3.53 (m, 4H), 3.38 (d, J = 11.5
Hz, 1H), 3.14 (s, 2H), 2.98-2.90 (m, 2H), 2.60-2.40 (m, 2H), 2.22-2.08 (m, 2H), 1.20 (td, J = 12.0,
12.0 Hz, 1H), 1.03 (d, J = 6.5 Hz, 3H).

AAle] 80: 3FFE 281 (2-(3-obn| oA B A-1-Y)-N-[(3R,59)-5-"1E-1-[8-(E EF L E2HWE ) A=A -5-4]
gHgd-3-4 ]2 H@o}u =)9] A

b H “
\1::j#mn ”D]rix”rﬁ ‘1::]’ 1!J“ﬁ:1xNH_ “Wigjf 1:J“ﬂ:1HNH

T MHBDE ) 2 HOC, dipuzne
H_:J HATLL EEA, DME, if,-d4h | ] MalH, ri 2h | ¥
M M
Foloe A
Mathod J F Methad & F

2-(3-o}u| ol A El A -1-2 )-N-[ (3R, 59)-5-FlE-1-[8-(E EF L 2rd ) F =¥ -5-4 19 H g d-3-¢ | = = Fo} ]
=: 2-(3-oluwolA El H-1-2 )-N-[(3R,55)-5-H&-1-[8-(EF ZF o 2ve ) A =d-5-d |9 F g d-3-d | == 3}
ot== W J 2 68 AFESH] 2-(3-(tert-F-HA IR Lo ) oAl ElH-1-d) Z 234 2 (3R,55)-5-M € -
-8~ (EgZFozre)Asd-5-d) g d-3-ol7l o 2 B E AU, = AHES 18 2703 o)A pre-
HPLC= A3} ct): A=, XBridge Prep C18 OBD A=, 5 um, 19 mm x 150 mm; ©]&4, & F oMAMEYEH
(10 mmol/L NHHCO; E¥H), 30% WA 37% ZATYAE, 7 min; FAE7], UV 254 nm. 2-(3-o}r]molAEld-1-)-
N-[(3R,58)-5-WE-1-[8-(EgEF 2 ) A=d-5-d ]9 d-3-d | Z2doln =5 WA a2 drh (17
mg, 17%, 2 9A Fo).

338 281: HPLC: 99.2% =%, RT = 2.51 min. MS: m/z = 436.2 [M+H]+. I NIR (400 MHz, CDsOD, ppm) &

8.92 (dd, J=4.2, 1.7 Hz, 1H), 8.63 (dt, J =8.6, 1.8 Hz, 1H), 8.02 (d, J = 8.1 Hz, 1H), 7.61 (dd, J
8.6, 4.2 Hz, 1H), 7.21 (d, J = 8.0 Hz, 1H), 4.29-4.15 (m, 1H), 3.61-3.47 (m, 4H), 3.41-3.33 (m, 1H),
2.91-2.75 (m, 3H), 2.59-2.41 (m, 2H), 2.21-2.05 (m, 2H), 1.31-1.09 (m, 4H), 1.03 (d, J = 6.4 Hz, 3H).
U sgte ol AR e R AlzE it

HAE 282 (2-opW|=-2-A |22 Z2H-N-[(3R,55)-5-HE-1-[8-(EEF 2T ) A=d-5-4 ]9 d-3-4]
SlAIEolm|=): 2-(tert-F-HA7tEH doln| e )-2- A FRZIZZHH EA B (3R,55)-5-"E-1-(8-(EZ] EF 2y
©) 7= U-5-2) 3 H 2 W-3-o} W &R E . HPLC: 96.3% ==, RT = 1.76 min. MS: m/z = 407.3 [MH1 . 'H NIR
(300 MHz, CDyOD, ppm) & 9.19-9.04 (m, 2H), 8.26 (d, J = 6.2 Hz, 1H), 7.98-7.95 (m, 1), 7.42 (t, J =

7.8 Hz, 1H), 4.26-4.25 (m, 1H), 3.69 (d, J = 11.4 Hz, 1H), 3.48 (d, J = 11.3 Hz, 1H), 3.15 (dd, J =
9.7, 4.8 Hz, 1H), 2.77-2.53 (m, 2H), 2.25-2.05 (m, 2H), 1.28-1.23 (m, 2H), 1.03 (d, J = 6.3 Hz, 3H),
0.84-0.58 (m, 3H), 0.56-0.45 (m, 1H).

e 288 (2-(o}AIE|Y-3-9)-N-[(3R,55)-5-HE-1-[8-(EFZF=9d)A=d-5-d ]9 d-3-d JolHE
ol =) 2-(3,3-TEF S ROAER-1-) L2 WA (3R,55)-5-E-1-(8-(E EF o 2o &) 7|5 -5-91) )

e e-3-ob7l 0 ZHE  HPLC: 91.7% <%, RT = 4.98 min. MS: m/z = 407.3 [M+H] . 'H NMR (300 MHz, CD:OD,
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ppm) & 8.13-9.00 (m, 2H), 8.23 (d, J = 8.2 Hz, 1H), 7.92 (dd, J = 8.6, 4.8 Hz, 1H), 7.40 (d, J = 8.2
Hz, 1H), 4.28-4.08 (m, 3H), 3.93 (t, J = 8.9 Hz, 2H), 3.70 (d, J = 11.1 Hz, 1H), 3.48 (d, J = 11.7 Hz,
1H), 3.30-3.16 (m, 1H), 2.69-2.52 (m, 4H), 2.25-2.09 (m, 2H), 1.21 (td, J = 14.0, 11.9 Hz, 1H), 1.04
(d, J=6.3Hz, 3H).

33E 291 (4-opu|x=-3,3-t]H&-N-[(3R,59)-5-HE-1-[8—~(EFEF o =W d)AEU-5-L | HH I -3-d | F-&
ofu|=): 4-[[(tert-F-EA) 7t Jo}n| w=]-3,3-t] 2 8l (3R,55)-5-HE-1-(8~(EFZFo=2dd) =
W-5-90) 5] w7 ©-3-o}ul © ZRE] . HPLC: 95.1% <%, RT = 1.09 min. MS: m/z = 423.2 [M+H]". 'H NMR (300
MHz, CD,OD, ppm) & 8.89 (dd, J = 4.3, 1.7 Hz, 1H), 8.61 (dd, J = 8.6, 1.8 Hz, 1H), 7.99 (d, J = 8.0
Hz, 1H), 7.58 (dd, J = 8.6, 4.2 Hz, 1H), 7.17 (d, J = 8.0 Hz, 1H), 4.23-4.16 (m, 1H), 3.63-3.52 (m,
1H), 3.35 (apparent d, J = 12.0 Hz, 1l), 2.64 (s, 2H), 2.52-2.38 (m, 2H), 2.18 (s, 2H), 2.13-2.04 (m,
2H), 1.29-0.96 (m, 10H).

AE 476 ((S)-2-ob7] =-3-3| =ZA|-N-[(3R,55)-5-H&-1-(8-E&| ZF ¢ 2 d-F =2 -5-¢)-9 & d-3-
gd]-Z2ILolH|=): (3R,55)-1-[8-(EgZF e =zvd)FA=d-5-d]|-5-mEddgd-3-o}1 2 (S)-2-tert—H-

+

EAZtR Dol -3-3| EEA|-Z 23] 240 R RE| . HPLC: >99% =%, RT = 2.69 min. MS: m/z = 397.2 [M+H]
'H NIR (400 MHz, DMSO-ds, ppm) & 9.01 (dd, J = 4.2, 1.7 Hz, 1H), 8.53 (dd, J = 8.6, 1.8 Hz, 1H), 8.05

(d, 7 =8.1Hz, 1), 7.81 (d, J=7.7 Hz, 1H), 7.67 (dd, J = 8.6, 4.2 Hz, 1H), 7.19 (d, J = 8.1 Hz,
1H), 4.67 (t, J =5.6 Hz, 1H), 3.48 (dt, J = 10.2, 5.0 Hz, 2H), 3.42 - 3.33 (m, 2H), 3.17 (dd, J =
6.2, 4.9 Hz, 1H), 2.42 (t, J = 11.4 Hz, 1H), 2.14 - 1.93 (m, 2H), 1.78 (s, 2H), 1.16 (q, J = 12.1 Hz,
1), 0.95 (d, J = 6.5 Hz, 3H).

3E 514 (3-olv|=-3-HE-N-[(3R,55)-5-HE-1-(8-EB| ZF QL2 E-F &5 -5-Y)-H g d-3-d ]-F-E] 20}
m=): (3R,55)-5-WE-1-(8-EFEF 2 2 e-F=d-5-A)-v g d-3-Lo}7l =2 F2Fo|= L 3-tert-§
EA7bR dolu]-3-mE-BE] 2o @ HE ' NVR (400 MHz, DMSO-d;) & 9.02 (dd, J = 4.2, 1.7 Hz, 1H),

8.54 (dd, J = 8.6, 1.8 Hz, 1H), 8.21 (d, J = 7.5 Hz, 1H), 8.06 (d, J = 8.1 Hz, 1H), 7.68 (dd, J = 8.6,
4.2 Hz, 1H), 7.20 (d, J = 8.1 Hz, 1H), 3.61 - 3.46 (m, 1H), 2.47 - 2.34 (m, 2H), 2.10 (s, 4H), 1.68

+

(s, 2H), 1.06 (s, 6H), 0.96 (d, J = 6.5 Hz, 3H). MS: m/z = 409 [M+H]
AAd 81: FFE 294 (-] =-2-A|F2 X2 H-N-[(3R,55)-5-HE-1-[8-(EF EF22W )7 =24 -5-4 ]
Hgd-3-g o}l Eclr| =) A

HH; NH,

a8 b Yy
i HON Mk . B

o HEL dioxane
M -
( ﬁ
M T
£F;

] = I

HATL DIEA, DWF, f, 4h MeCH. T 2h
M
e (0
hi | ;

k Method 8
Mathod J IIZF_, cF,

2-ol =-2-A| F2Z 2P -N-[(3R,59)-5-HE-1-[8-(EF EF L2W ) A 4A-5-4 |9 #H gl d-3-L | o} Eo}n
T 2-0lue-2-A|F 2 Z2IH-N-[(3R,55)-5-HE-1-[8-(E 2F e 2dd) F 54 -5-d |0 2| d-3-L o} E
o =& P J 2L 6< AL-g-3to 2-(1-wgd 9 2 -3-< ) o b A EAF 2
(3R,59)-5-m€-1-(8-(Eg| EF e 2 e) 7 54e-5-d) v d gl d-3-o}l o 2 R E] AZzHJTE. = HHES ©}
Z735Fo| A pre-HPLCE A A3+ th: A&, XBridge Prep C18 OBD A&, 5 um, 19 mm x 150 mm; ©]&4, =
SMEUEZ (0.05% NHy.H,O0 X3F), 30% A 55% 2 TIAE | 8 min; AZ7], UV 254 nn. 2-0}7]=-2-A1F
2 A-N-[(3R,59)-5-ME-1-[8-(E| & F L2 e) A5 el-5-d |92 d-3-U | EOP =5 1o
AAt (30 mg, 38%, 2 A F<H).

fu ol do

e
1=
k!
__>‘~I‘l
fu

338 294: HPLC: 99.3% =%, RT = 1.46 min. MS: m/z = 408.2 I+ HNIR (400 MHz, CD,OD, ppm) &

8.95-8.88 (m, 2H), 8.05 (d, J = 8.3 Hz, 1H), 7.29 (d, J = 8.3 Hz, 1H), 4.26-4.20 (m, 2H), 4.11 (dd, J
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= 12.3, 3.3 Hz, 1H), 2.77-2.53 (m, 3H), 2.18-2.05 (m, 2H), 1.31-1.17 (m, 1H), 1.11-0.96 (m, 4H), 0.64-
0.44 (m, 3H), 0.40-0.31 (m, 1H).

o sitEE] AR e R AxESY:

3E 300 (2-(o}AIEH-3-2)-N-[(3R,59)-5-HE-1-[8-(ETEF L 2WE ) A5 LH-5-d g2 d-3-L Jo}A|
Eolul=): 2-(1-(tert-F-EA 7L E)olAE|H-3-A) o} EA = (3R,59)-5-HE-1-(8—(EgZFo2vE)F X
Ael-5-o) ¥ d ] d-3-o} M o = HE | HPLC:  91.9% 4%, RT = 5.29 min. MS: m/z = 408.2 [M+H] . H MR
(400 MHz, DMSO-ds, ppm) & 9.02 (d, J = 1.8 Hz, 1H), 8.96 (d, J = 1.8 Hz, 1H), 8.06 (d, J = 8.4 Hz,
1H), 7.95 (s, 1H), 7.27 (d, J = 8.4 Hz, 1H), 4.21-4.05 (m, 2H), 4.00-3.84 (m, 1H), 3.63-3.40 (m, 4H),
2.81-2.48 (m, 3H), 2.39 (d, J = 7.7 Hz, 2H), 1.99-1.94 (m, 2H), 1.12 (td, J = 12.0, 12.0 Hz, 1H), 0.92
(d, J=6.3Hz, 3H).

3EE 301 (4-°o}7]=-3,3-Y W E-N-[(3R,58)-5-HE-1-[8-(ETESF o2 e ) A543 -5-d |9 d-3-4 | ¥
golu|=): 4-(tert-F-EA|FtHHoln]=)-3, -t REeit 2 (3R,55)-5-HE-1-(8-(Eg ZF 2 g) I =4t
U-5-9) 7 W@ e-3-o}wl 0 ZHE] | HPLC:  92.8% <%, RT = 1.06 min. MS: m/z = 424.2 [M+H]'. 'H NMR (400
MHz, CD,OD, ppm) & 8.92 (d, J = 7.3 Hz, 2H), 8.05 (d, J = 8.3 Hz, 1H), 7.29 (d, J = 8.3 Hz, 1H),
4.31-4.05 (m, 3H), 2.78-2.46 (m, 4H), 2.19 (s, 2H), 2.13-2.10 (m, 2H), 1.19 (td, J = 12.2, 12.2 Hz,
1H), 1.03 (d, J=5.1 Hz, 9H).

AN 82: FFE 304 (2-(3-o}H] olAEP-1-¥)-N-[(3R,5S)-1-[8- (B EF 2rEd ) A8 -5-9 |-5-H| e 1)
H2gd-3-d oM Eclu| =) 9] FA

a
MH. ﬁ"ﬂ'ﬁj\
V\T = - M NHBoe
N JL&,H' fﬂ:r
HO N
| TP, DIEA
8 DAF, 1, 14h -
pe
F7oF
Method 20

HEI in dioxena M
MellH, . 2h

Wethod &

m
mn

2-(3-o}u] oA El A -1- )-N-[ (3R, 55)-1-[8- (T EF L ZHE ) F=d-5-Y |-5-H e H T D-3-L | o} | Eo}m| =:
2-(3-obv| .o A Bl -1-¢ )-N-[ (3R, 58)-1-[8-(H EF o2 HE ) 75U -5-d |-5-w e T H g I -3-d oL Eolr| =
Lo 20, 18, % 69 AFEShe] 2-REROMEA, tert-5Y olAEW-3-UstEuluo]E, 2 (3R,55)-1-
G-(HEFe=2md)A=d-5-9)-5-EFHgd-3-olFl o2 FE AZHAT. X AHES TS ZdstelA
pre-HPLCZ A As}%cl: A9, XBridge Prep C18 OBD Z ¥, 5 um, 19 mm x 150 mm; ©]&4, & F olAEYE
g (10 mmol/L NHHCO; =23, 30% WA 60% ZHCYAE, 8 min; HAZ7], U 254 nm.
2-(3-obv| oA Bl -1-¢ )-N-[ (3R, 58)-1-[8-(H EF 2 HE ) 7= d-5-d |-5-w e T #H g d-3-d | oL Eolr| =
S 0 mAZ AU (20 mg, 12% 3 @A B).

338 304: HPLC: 92.6% <%, RT = 2.72 min. MS: m/z = 404.2 [M+H]ﬁ I NMR (400 MHz, CDyOD, ppm) &

8.88 (dd, J = 4.3, 1.7 Hz, 1H), 8.66-8.57 (m, 1H), 8.00-7.86 (m, 1H), 7.85-7.51 (m, 2H), 7.25 (d, J =
7.9 Hz, 1), 4.27-4.19 (m, 1H), 3.68-3.61 (m, 2H), 3.62-3.49 (m, 2H), 3.42-3.32 (m, 1H), 3.14 (s, 2H),
2.98-2.90 (m, 2H), 2.58-2.38 (m, 2H), 2.21-2.00 (m, 2H), 1.18 (td, J = 12.0, 12.0 Hz, 1H), 1.02 (d, J
6.4 Hz, 3H).
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oS 3lgtE o] fAlgE W oz Az

BE 361 (2-(3-o}] oA Bl T -1-¥ )-N-((3R,55)-5-HE-1-(8-(EZ EF L 2v e ) A 54ad 5-d) v H & d-3-
)M ESHIZ): (3R,55)-5-MD-1-(8- (= EF 2 2 Y) 7] 5 2#l-5-9 uM?ﬂEl -3-o}Rl, 2-B.E2ROMAEAL,
2 tert-HE olAEW-3-UItEuwlo|Eo g RE . HPLC: 99.1% %%, RT = 2.27 min. MS: m/z = 423.2

[M+H]+. H NMR (400 MHz, DMSO-ds, ppm) & 9.02 (d, J = 1.7 Hz, 1H), 8.97 (d, J = 1.6 Hz, 1H), 8.06 (d,

J=8.4Hz, 1), 7.62 (d, J=8.0 Hz, 1H), 7.26 (d, J = 8.4 Hz, 1H), 4.12-3.92 (m, 3H), 3.5-3.53 (m,
OH), 3.41-3.39 (m, 1H), 3.06-2.90 (m, 2H). 2.84-2.64 (m, 3H). 2.58-2.55 (m, 1H), 1.92-1.88 (m, 2H).
1.26-1.16 (m, 1H), 0.93 (d, J = 6.3 Hz, 3H).

3= 365
(2-(3-o}u] oA E A -1-< )-N-[ (3R, 5S)-1- [8 (dEF22vd)A=AAd-5-d ]-5-vdu g F d-3-d Jo}A| Eo}
m=): 2-(o}AEld-3-9)-N-[(3R,55)-1-[8-(HEF e E2HE) A =H-5-4 ]-5-mH ey ¥ &g d-3-Y Jo}A| Eo}r]| =
0 L y2otgs|=2RE | HPLC: 87.4% <%, RT = 1.21 min. MS: m/z = 405.4 [M+H1. 'H NMR (400 Miz,
DD, ppm) & 8.92-8.82 (m, 2H), 7.96 (d, J = 8.2 Hz, 1H), 7.80-7.51 (m, 1H),7.33 (d, J = 8.1 Hz,

1), 4.28-4.05 (m, 2H), 4.04-3.94 (m, 1H), 3.82-3.68 (m, 3H), 3.25-3.12 (m, 4H), 2.69-2.64 (m, 1H),
2.53-2.49 (m, 1H), 2.09-2.05 (m, 2H), 1.31-1.12 (m, 1H), 1.01 (d, J = 6.4 Hz, 3H).

AN 83: FFFE 305 (2-(3-o}v]molAEH-1-¥)-N-[(3R,55)-1-[8-(HEF L2 Ed) A= -5-24 | -5-H e 3
HEd-3-d]Z=goln =) 34

: DYLN ﬁ‘ﬁ)‘m
Kl =R % ]:.._‘MH

AL
N:>—H'I-|I,-'\..1r. M MiiBac
\Ln HL | .
H'J ML dicsins b
_—
[’ HATLL DHEA ORSF, i 4h IMaliH. i, 2h
X B i
Fo H
Method J Mothed &

2-(3-obr] oA E 2 -1-%)-N-[ (3R, 59)-1-[8-(H EF 2 2 &) A= -5-4 ]-5-v & # 2 2-3-d | T2 ho}r] =
2-(3-oFr] oA Bl -1-)-N-[(3R,55)-1-[8-(H EF 2.2 e ) F 53 -5-d | -5>-m e I 7 g d-3-L | L2 Fo}ln| =
= g J el 6% AL-8-3fo 2-(1-(tert-F-SA| 7} ) o} A E] T -3- °‘)°M1E*P 2L
(3R,58)-1-(8-(H EF . 2ME)F=3-5-4)-5-vd g F| g d-3-olHl o Z & A==}, AES e =
A3stol Al pre-HPLC= A A3}t A= | XBridge Prep €18 OBD Z=, 5 um, 19 mm x 150 mm; ©]&A, & 5 of
AEYUEZ (10 mmol/L NHHCO; F31), 37% WA 39% ZHTIAE, 10 min; FAE7], UV 254 nm. 2-(3-o}u| o}

Ele-1-9)-N-[(3R,59)-1-[8- (T EF 2 d) F = -5-d |-5-vd I g d-3-d | T2 gopr| =5 W 1A=
AAt (29 mg, 23%, 2 Wﬂ 59 ).

3 305: HPLC: 94.5% 2%, RT = 1.37 min. NS: m/z = 418.3 [M+I] . HONR (300 MHz, CDsOD, ppm) §&

8.86 (dd, J=4.2, 1.7 Hz, 1H), 8.58 (d, J = 8.6 Hz, 1H), 7.95-7.43 (m, 3H), 7.22 (d, J = 7.9 Hz, 1H),
4.26-4.12 (m, 1H), 3.61-3.42 (m, 4H), 3.40-3.20 (m, 1H), 2.91-2.74 (m, 3H), 2.56-2.35 (m, 2H), 2.16-
1.96 (m, 2H), 1.25-1.05 (m, 4H), 1.00 (d, J = 6.4 Hz, 3H).

o2 33ESo] AR o2 AZEHUT:

SFE 306 (2-oH|=-2-A|E2EX2H-N-[(3R,59)-1-[8-(HEF 2 )FA=d-5-d]-5-H A #Ad-3-L ] o}
NEoHE): 2-(tert-F-EA 7R Yoln|)-2-A| FR2IZZHolHEA @ (3R,55)-1-(8— (T ZF e 2vE)FA=d-
5-91)-5-v e 3 o] @] D -3-o} = © ZHE] HPLC:  84.9% <%, RT = 2.57 + 2.60 min. MS: m/z = 389.2 [M+H]'
HONMR (400 MHz, ZRZXEE-d, ppom) & 8.92 (d, J = 3.7 Hz, 1), 8.54-8.50(m, 1H), 7.99-7.56 (m, 2H),
7.50-7.47 (m, 1H), 7.19-6.98 (m, 2H), 4.34-4.26 (m, 1H), 3.71-3.59 (m, 1H), 3.32-3.28 (m, 1H), 2.85-

2.70 (m, 1H), 2.42 (apparent q, J = 11.3 Hz, 2H), 2.22-1.75 (m, 4H), 1.13-0.92 (m, 5H), 0.68-0.47 (m,
3H), 0.32-0.23 (m, 1H).
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SEE 312 (2-(oMAIEH-3-9)-N-[(3R,59)-1-[8-(HEF . 2H &) FA=a-5-d |-5-vd I F 2| d-3-d | o} A Eo}
=) 2-(3,3-UEZF 2ol AEH-1-A) 2 gAY BK%%P@%Q%?E WE) 7] 5 -5-2)-5-r & 3] 7 g
tl-3-o}ml O ZHE] HPLC: 96.7% %%, RT = 6.65 min. MS: m/z = 389.4 [M+H]". 'H NMR (400 MHz, CD:OD,

ppm) & 8.90 (dd, J = 4.3, 1.8 Hz, 1H), 8.62 (dd, J = 8.7, 1.8 Hz, 1H), 7.94 (d, J = 7.9 Hz, 1H),
7.85-7.50 (m, 2H), 7.26 (d, J = 7.9 Hz, 1H), 4.22 (d, J = 12.4 Hz, 1H), 3.96-3.75 (m, 2H), 3.65-3.45
(m, 3H), 3.24-3.05 (m, 2H), 2.63-2.36 (m, 4H), 2.20-2.08 (m, 2H), 1.22-0.94 (m, 4H).

FgE 315 (4-°}1=-N-[(3R,59)-1-[8-(HEF L 2HE)FA=d-5-4]-5-mEH g d-3-¢ 1-3, 3-t| e F o}
=) 4-[[(tert-F-FA) 7RI Joln| = ]-3 3-t] @ Febxt 2 (3R,55)-1-(8- (Y& F 2 E)F=¢-5-Y)-5-
oel o] W @] el-3-o} Wl 0 ZHE  HPLC: 95.7% <%, RT = 5.17 min. MS: m/z = 405.3 [M+H] . 'H NMR (300 Miz,
DD, ppm) & 8.86 (dd, J = 4.2, 1.7 Hz, 1H), 8.59 (dd, J = 8.6, 1.7 Hz, 1H), 7.94-7.45 (m, 3H), 7.22
(d, J=7.9 Hz, 1), 4.28-4.11 (m, 1H), 3.55-3.50 (m, 1H), 3.40-3.20 (m, 1H), 2.56 (s, 2H), 2.53-2.33
(m, 2H), 2.19-2.02 (m, 4H), 1.18-1.07 (m, 1H), 0.98-0.88 (m, 9H).

AFgE 324 (2-(oFAEH-3-€)-N-[(3R,59)-1-[8-(HEF L. Z2HE ) FA 543 -5-d |-5-H eI HFD-3-L [o}IAN E
ol &) 2-(1-(tert-F-EA 7R ) oA H-3-U ) o} EAF 2 (3R,55)-1-[8-(T]ZF o 2 re) H=52al-5-9 -
s-mE o o2 d-3-o} o ZHE | HPLC:  95.8% <%, RT = 1.15 min. MS: m/z = 390.2 [M+H]. 'H NMR (400
Hz, CDOD, ppm) & 8.95-8.85 (m, 2H), 7.96 (d, J = 8.1 Hz, 1), 7.63 (t, J =55.9 Hz, 1H), 7.33 (d, J
= 8.2 Hz, 1H), 4.22-4.01 (m, 2H), 3.94-3.90 (m, 2H), 3.66-3.62 (m, 2H). 3.23-3.09 (m, 1H). 2.65-2.44
(m, 4H), 2.10-2.03 (m, 2I), 1.13 (td, J = 12.4, 12.4 Hz. 1), 1.00 (d, J = 6.4 Hz, 31).

352 327 (4-o}u|:=-N-[(3R,55)-1-[8-(TEF L 2WE)F =4 -5-d ]-5-vE o2 d-3-d ]-3,3-tHd &
otul=): 4-[[(tert-F-FA])7IH ol =]-3,3-te Ferat = (3R,55)-1-[8-(HZF 2w E)F] =2tal-5-
o ]-5-w 2w g T-3-0}w 0 HE | HPLC:  90.8% <%, RT = 1.29 min. MS: m/z = 406.2 [M+H]. 'H NMMR
(400 MHz, CDOD, ppm) & 8.93-8.82 (m, 2H), 7.96 (d, J = 8.1 Hz, 1H), 7.63 (t, J = 56.0 Hz, 1H), 7.33
(d, J = 8.2 Hz, 1H), 4.23-3.95 (m, 3H), 2.67-2.56 (m, 3H), 2.50 (t, J = 11.4 Hz, 1H), 2.19 (s, 2H),
2.11-2.08 (m, 2H), 1.21-1.07 (m, 1H), 1.04-0.94 (m, 9H).

Ao 84: BFHE 330 (cis-5-AEZELZH-1-[8-(EFEF e ave)Fs4aA-5-d ]9 gd-3-¢}7) e A4

E‘lﬂlt ‘L\\/\(H‘Bnc A(j/NHg
[ cls somer L"N'j HEL dioxane M
Fﬂful“,ﬂhhl‘lr |" MatH. i 1h rI.- e
s (

M
Davephiog, K PM::l4 N'--
DMF, 130°%C, 3h d
CFy CF;
Method R cd lsomer Mathod &8 g Isomer

cis-5-AlE2 X2 Y -1-[8-(EgEFoa2va)AS54A-5-4 |2 d-3-o}9: cis-5-AF2 22 -1-[8-(
Fo2vd)F5ad-5-d ]9 A g d-3-0171& ¥ R P 68 AE5te] 5-HEE-I-(EEFOEME)F 54
2 tert-%4 cis-5-AFE2EZ 2y d-3-d7tEntdol ER Y AzxHJT. = PSS oS zddolx
pre-HPLCE A Al cl: A9, XBridge Prep C18 OBD Z#, 5 um, 19 mm x 150 mm; ©]54, & £ olAEYUE
Y (with 0.05% NHs.H,0), 36%%= %], ZHYAE, 10 min; AE7], UV 254 nm. cis-H-A|FRZ2I-1-[8-(E

gEFeand)F5add-5-d ]9 d-3-olul S w AR AT (20 mg, 6.5%, 2 HA ).

o fm
RC

Py

s}3E 330: HPLC: 96.7% =%, RT = 1.62 min. MS: m/z = 337.2 [M+H]+.]H NMR (400 MHz, DMSO-ds, ppm) &

9.01 (d, J=1.8 Hz, 1H), 8.96 (d, J = 1.7 Hz, 1H), 8.05 (d, J = 8.4 Hz, 1H), 7.28-7.16 (m, 1H), 4.18-
4.07 (m, 2H), 2.97-2.81 (m, 1H), 2.77-2.61 (m, 1H), 2.60-2.57 (m, 2H), 2.50-2.20 (m, 1H), 2.10-2.03
(m, 1H), 1.15-0.99 (m, 2H), 0.63-0.51 (m, 1H), 0.48-0.34 (m, 2H), 0.24-0.11 (m, 2H).
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3AFE 331 (cis-5-AEREZ2Y-1-[8-(EZZR o2 e)AEd-5-d ]9 gd-3-o}7): 5-HEZ T -3-(ELEF
eEWENF=H 2L tert-HE cisH-AZFEREZ 20 U-3-L7lZntHo]Ec 2 RE . HPLC: 93.2% <X, RT
2.71 min. MS: m/z = 336.2 [M+H]'. 'H MMR (300 MHz, CDOD, ppm) & 8.89 (dd, J = 4.2, 1.8 Hz, 1H),

8.50 (dd, J = 8.7, 1.8 Hz, 1H), 8.01 (d, J = 8.1 Hz, 1H), 7.55 (dd, J = 8.6, 4.2 Hz, 1H), 7.20 (d, J =
8.0 Hz, 1H), 3.55-3.38 (m, 2H), 3.20-3.03 (m, 1H), 2.63-2.44 (m, 2H), 2.25 (d, J = 10.9 Hz, 1H), 1.28-
1.03 (m, 2H), 0.66-0.34 (m, 3H), 0.28-0.09 (m, 2H).

i}i}% 333 (cisH-AEETXTZH-1-(8-EFL=F=E-5-Y)Fugd-3-0}d): 5-BRR-3-ZFo=F=d I
tert-%-9 cis-5-A|ZF2Z2Au g -3-YIl2nldo]EC0 ZXE . HPLC:  99.3% o=%, RT = 1.20 min. MS:
n/z = 286.2 [MHI1". 'H NMR (400 MHz, CD:OD, ppm) & 8.86 (dd, J = 4.2, 1.6 Hz, 1H), 8.58 (dt, J = 8.6,

1.6 Hz, 1H), 7.61 (dd, J = 8.6, 4.3 Hz, 1H), 7.42 (dd, J = 10.7, 8.4 Hz, 1H), 7.22 (dd, J = 8.4, 4.2
Hz, 1H), 3.40-3.25 (m, 2H), 3.22-3.08 (m, 1H), 2.62-2.42 (m, 2H), 2.26 (d, J = 10.7 Hz, 1H), 1.31-1.07
(m, 2H), 0.67-0.37 (m, 3H), 0.29-0.10 (m, 2H).

BAFE 334 (cis-5-AIEFRZ2Y-1-(8-HEANHEHA-5-Y)FHFd-3-0}%): 5-HER-§-ZFoaF=Ed 2
tert-58 cis-5-A|FE2Z2 AV g d-3-L7lEnpHo]|EZRE . HPLC: 98.0% <X, RT = 1.11 min. MS: m/z
= 298.2 [M+H]". 'H NMR (400 MHz, CDOD, ppm) & 8.80 (dd, J = 4.3, 1.7 Hz, 1), 8.57 (dd, J = 8.6, 1.7

Hz, 1H), 7.57 (dd, J = 8.5, 4.3 Hz, 1H), 7.25 (d, J = 8.3 Hz, 1H), 7.15 (d, J = 8.3 Hz, 1H), 4.05 (s,
3H), 3.40-3.10 (m, 3H), 2.60-2.40 (m, 2H), 2.27 (d, J = 10.8 Hz, 1H), 1.28-1.07 (m, 2H), 0.71-0.56 (m,
1H), 0.44-0.48(m, 2H), 0.18-0.23(m, 2H).

A 85: 3FHE 332 (cis-5-AE222H-1-[8-(TZF o 2vd)AEA-5-A g A-3-0o17) ¢ A

H
| k{j’ A{\r & [\/‘jﬂham /\/\/l,
& H il - HH f"snﬂu
| 0 PyidaalCHEL (::]:5 DMF. 1. 16h M PPN T o Toi: /Q
) I}a- e-phog ri;l:u 'NW 1207, 3h
L]

CF, 1307, 3h f
Melbod B Mathad 27 : Methud 23
cin o £i% |somar c4 |samer
/\E-\,n'ﬁ:lz A«(jlr:'l_lrr A\L/TNH:
Cslu W il i HE| in dhoxane M
ol se T @? = [:j?
Mgt 14 Ty Bntha & T Bslbenl 4 e

tert-Fg cis-N-[5-AEZ2 ==y d-3-d 7= x| o] E itert-F-E
cisN-[5-A 22 E2A-1-(71 50 -5-9) A el d-3-A h=nbo] B W RS AMgsle] sHERAEd 2
tert-5-2 cis-5-AZFZEZ 2 A U-3-dI}2nlHo]E o g2HE A|ZXFHAJY. = HHES I F EWM‘A
= &2 35ho] =4 ARvtEIYY = A8k, tert—3-
cisN-[5-ME-1-[8-(EfEF 2 e) A=A -5-Ld |92 d-3-L |72 uH o] EE =34 1ux= It (400
mg, 48%) .
W 22

tert-%8 cis-N-[6-AER2Z2H-1-(8-2 o EAEU-5-Q) 9 D-3-L17t=2u o] E: DNF (10 ml) % tert-
2e cis—N—[5—A1g—izim—k(ﬂia—&m)ﬁ}ﬁﬂallﬂ—s—m F2n8tH| o] E (400 mg, 1.03 mmol)e] &M, NIS
(367 mg, 1.55 mmol)& A-2o)A H7lstAct. dold &AL o]F 16 h B¢ A-2o4 wHkslAn), whgo] 944
RS W, E(10mL)< %dﬂi FTAANZT. Qo EFES old ofMHCE(GL x 3)2® FE3T. f77]
BES ZFsta, BEploR AFEtaL, Na,SO,2 xRt &g tstolA AAs A, s A4t

EtOAco 2 §Eote Zdl4 AZvEIHAZ AHASA, tert-FE cisN-[5-AERZZI-1-8-8 0 = F=H-

of
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5-9) 3] A2 e-3-2 |7t 2uleo] ES wmeba] 1A 2 AT (350mg, 69%). MS: m/z = 494.2 [M+H] .

Wy 23

tert-28 cis-N-[6-AE2Z2Y-1-(8-dHEHA=I-5-A)FH g d-3-d ]7l2nlHo]E: EFA (40 nl) F
Cis-N-[5-AFRZTEI-1-(8-L2 0= FA=xH-5-Y) A2 d-3-L 7} 2utHo]E (350 mg, 0.67 mmol)e] &M,
Pd(PPhs), (82 mg, 0.07 mmol) % ETF-E(oed)z=ebd (337 mg, 1.01 mmol)S AolA H7le}Hch. whs

EHES o]F 3 h B 120 ‘ColA mweldrk. Aesx WZEk 3 s EFES E(30mL)o®
A E1gitt. dolA EFES oe ol H O E (6L x 3) 0.8 F=Zact. SIS xdetn, Helolow A
B4 A=n}

x B
Hokal, NaSO,= A=xsiglek. §viE Aststl M AAsta, JAE 34k 5 EtOAce2 &eldhs &
EaIR AASIY, cisN-[6-AE2Z29-1-B-AHdFAEd-5-) A d-3-L |7} 2vH0] ES wghal 11
A (200 mg, 75%)% ATk, MS: m/z = 394.2 [WH]

B 24
tert-%8 cisN-[5-AE2Z2Y-1-8-XUAED-5-Y)VF g d-3-d17t28Ho)E: THF (10 mL) Z cis-N-
[G-AF2Z2I-1-(8-o el dF=a-5-L) F g d-3-L ]7F2rt o] E (200 mg, 0.48 mmol)e] &, 0s0, (13
mg, 0.05 mmol), NalO; (435 mg, 1.93 mmol), ¥ & (2.3 mL)S A-2°A 7. s T35

2ol akalgieh, Whgo] AE S wl, sat. NapS,0; £ (10 mL) 9] H7t=2 FEsc. A7 4
el ol o] E(50L x 3) 2R FESAT. FIdES 2Feta, HEploR AHEta,  NaySo,
SujE grstel A AABAL tert-E cis-N-[5-AFRZZD-1-(8-E U EA-5-2) 7] 5] g]

Ho|EE wghM 1A (150 mg, 79%) 2 AATF. MS: m@=3%2[wm.

rEHU
°|°
e
I
Ny
il
)
=)

tert-%8 cis-N-[6-AE2Z2E-1-[8-(UEF2HE)FAEH-5-4 19 ¥ 2 d-3-d 7=t o] E: DCM (8 mL)
% tert-F¥ cisN-[5-AF2Z2H-1-(&-EXUF=d-5-) I Hgd-3-d |7t o] E (150 mg, 0.36 mmol)
o] &oHoll, BAST (252 mg, 1.08 mmol)& A2olA H7FsIAth., @7 &HE 2h §F A2olA wytalgict.
S0l SAFHAE u, sat. AF Hlo|FFRMClE &9 (30 mL)9] FtE FASATE. A7) dojR £3E g
OFAE|O]E(30mL x 3) o2 ZFZ3Art. $UAES 2sn, BEelow AHS 1, NaS0,2 AZdAct. &)
& Fgstell A AAsEAL, ZJ} Ak ZF EtOAc goate 24 A=rEIRIARE AAGA, tert-FE

--AERZRI-1-B-(HEFL2ME)IAsU-5-L g d-3-Ld |72 vl | EE =& 314 (80 mg,

2

5-
53%) %= DAt MS: m/z = 418 [M+H]

mim

éa FW

cis-5-AZREZEI-1-[8-(JEFLLE2ME)FA=U-5-4 9 A d-3-0171: cis-5-AF2XZZH-1-[8-(EF L=

He)FEd-5-d 1o d-3-o}712 P 65 AHEste] tert-F4 cisN-[6-AF2ZZL-1-[8- (T EF L2
D) FEd-5-d ]9 d-3-d |72 o] ERRE A=At = AFES DO F MeOH(0% WA 10% 1]l
E)o= 8235k 4 ARAEIHIR g AT
cisH-AFRZZZIA-1-[8-(TEF 2 F=d-5-d ]9 g d-3-o}7l& B w=ehd ux2 AArt (14 mg,
40%) .

SEE 332: HPLC: 99.3% 4%, RT = 1.29 min. MS: m/z = 318.1 [M+H]". 'H NMR (400 MHz, CD:OD, ppm) &

8.89 (dd, J =4.2, 1.7 Hz, 1H), 8.51 (dd, J = 8.6, 1.8 Hz, 1H), 7.95 (d, J = 7.8 Hz, 1H), 7.88-7.48
(m, 2H), 7.28 (d, J = 7.9 Hz, 1H), 3.67-3.38 (m, 2H), 3.28-3.07 (m, 1H), 2.61 (t, J = 10.9 Hz, 1H),
2.52 (t, J=10.8 Hz, 1H), 2.37-2.20 (m, 1H), 1.29-1.10 (m, 2H), 0.47-0.60 (m, 1H), 0.55-0.36 (m, 2H),
0.23-0.18 (m, 2H).

AA e 86: FFE 335 cis-(N-5-AZF2x2-1-[8-(EFZTZ 0 =2Wd)A=AdU-5-F g d-3-d]-2- (=
Zd-4-Y)otAEctu=)9] A
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Ny e

i M HATU, DIEA, N
o OMF. i, 3h [
N W
CF,
Method Gz
G |S0rmer % [ ormmer

Cis-N-[5-A| &2 ZX=2F-1- [8 (EfEFoa2re)FAs4ad-5-d] g d-3-d [ -2-(REZUA4-H) oA EclH]| =
cis-N-[6-A|E 22X 2 F-1-[8-(EFSF 2w F54a-5-U |92 d-3-d |-2-(REZF-4-A)o}A| Eolr| =

= U JE ARESte 2(UE%% )M EAL R cis5AFRERID-1-[8-(EGEF o= E) 754
5-d]Hagd-3-o}¥l o 2HE AxHUGY. = AHES vy 2AddA pre-HPLCE AT HH,
XBridge Prep C18 OBD Z#, 5 um, 19 mm x 150 mm; °]&%, & 35 olAEYEH (0.0.5% NHs.H,0 ¥3F), 46%
WA 526 2CIAE, 8 min; HEV], UV 254 nm. Cis-N-[5-A|Z2Z2H-1-[8-(EZF22WE)F] 54d-5-
gy d-3-gd]-2-(REZP-4-U) oA Eolr| =2 gre gl wA& At (11 mg, 13%).

B 335: HPLC: 97.2% 4%, RT = 0.90 min. MS: m/z = 464.1 [M+H]". 'H NMR (400 MHz, CDsOD, ppm) &

8.95-8.85 (m, 2H), 8.05 (d, J=8.3 Hz, 1), 7.29 (d, J = 8.3 Hz, 1H), 4.19-4.11 (m,3H), 3.88-3.62 (m,
40), 3.22-2.98 (m, 2H), 2.94-2.74 (m, 20), 2.69-2.42 (m, 4H), 2.22 (d, J = 12.5 Hz, 1), 1.48 (d, J =
11.7 Hz, 1H), 1.40-1.13 (m, 1H), 0.67-0.64 (m, 1H), 0.52-0.49 (m, 2H), 0.24 (dt, J = 6.7, 2.6 Hz, 2H).
o2 SFgEE0] fARE W oR AZETH:

e 336 (cisN-[-AEZ2=Z=2H-1-[8-(EldEFL=2ve)FAsd5-d]9Hgd-3-d]1-2-(R2EFH-4-Y)o}
NEoH=): 2-(REZH-4-U)AEA H cis-5-AIFRIRZL-1-[8-(EYZF o a2 g)F5ad-5-2 ]33
Zlt-3-o}wl o @ ME] | HPLC:  99.3% <%, RT = 1.91 min. MS: m/z = 463.2 [M+H]". 'H NMR (400 MHz. CD:0D,
ppm) & 8.92 (dd, J = 4.3, 1.7 Hz, 1H), 8.60 (dt, J = 8.6, 1.6 Hz, 1H), 8.02 (d, J = 8.0 Hz, 1H), 7.60
(dd, J = 8.6, 4.2 Hz, 1H), 7.26-7.19 (m, 1H), 4.25-4.17 (m, 1H), 3.71 (t, J = 4.7 Hz, 4H), 3.62-3.53
(m, 1H), 3.52-3.43 (m, 1), 3.02 (d, J = 1.3 Hz, 21), 2.70 (t, J = 11.3 Hz, 1), 2.65-2.47 (m, 5H),
2.22 (d, J=12.3 Hz, 1), 1.41 (g, J = 12.0 Hz, 1), 1.26 (q, J = 10.5 Hz, 1H), 0.67-0.60 (m, 1H),
0.51-0.48 (m, 2H), 0.30-0.15 (m, 2H).

3E 338 (cisN-[6-AEF2xag-1-[8-(EFZT 2o 2WE)7=d-5-4 ]9 HFd-3-¢ ]-2-(4-v D = | A -1-
d)olAEcln=): 2-(4-vwEIAH R -1-L) oA EAL F cis-5-A|E2 L2 H-1-[-(EZZF o2 E)FA=d-5-
o9 gl-3-o} M O ZHE]  HPLC: 96.7% %%, RT = 3.28 min. MS: m/z = 476.3 [M+H]". 'H NMR (400 Mz,
CD;OD, ppm) & 8.92 (dd, J = 4.3, 1.7 Hz, 1H), 8.61 (dd, J = 8.6, 1.7 Hz, 1H), 8.03 (d, J = 8.0 Hz,
1H), 7.60 (dd, J = 8.6, 4.2 Hz, 1H), 7.23 (d, J = 8.0 Hz, 1H), 4.27-4.14 (m, 1H), 3.63-3.54 (m, 1H),
3.47 (d, J=11.2 Hz, 1), 3.04 (d, J = 1.6 Hz, 20), 2.75-2.40 (m, 10H), 2.32-2.20 (m, 4H), 1.40 (q, J
=11.9 Hz, 1H), 1.27 (t, J = 10.5 Hz, 1H), 0.71- 0.58 (m, 1H), 0.55-0.41 (m, 2H), 0.30-0.16 (m, 2H).
AA ) 87: FFE 337 (cis-N-[6-A|E222H-1-[8-(EdZ2 o 2rd)AEA-5-Y4 ]9 H I A-3-Y ]-N-Hd-2-
(REZH4-A)olMEc}n =) FA

a o
YN
&(TNH LVU &ﬂ
M (=3 = N
5 NaH, THF. rt. 16h -
| I
i
] N
CF; Method 5 CFy

cis lsamer GIE l5omsar

Y

M.
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CisN-[5-AI 222 g-1-[8-(E8|EF L2 A5 -5-4 ]9 A d-3-d |- N-HEd-2-(REZA-4-U) oA E

of=:  cisN-[6-AEREZEA-1-[8-(EEF LM d)FEd-5-d ]9 d-3-d |-N-d-2- (L2 E -4~
d)olH Ectu| =& B S& AFESI Mel E cisN-(5-A|Z2Z23-1-8-(EfEF2vd) A =d-5-¢)T ¥
Yd-3-9)-2-REEF o Ecu =2 HE AZEUT. 2 AYES ths 231l pre-HPLCE A A8kl T
A2 XBridge Prep C18 OBD Z#, 5 um, 19 mm x 150 mm; ©]5A, & = oAEYEH (10 mmol/L NHHCO; &
0.1% NH;.H,0 323, 52% WA 59% 2 TIAE, 8 min; HAE7], UV 254 nm. Cis-N-[5-AIEF2Z2F-1-[8-(EZ

Z2o2We)AEd-5-A 19 d-3-L |-N-H & -2-(R2ZA-4-A) oA Ecln =g gte A a2 Ao
(20 mg, 23%).

S 337: HPLC:  93.0% 4%, RT = 2.58 min. MS: m/z = 477.3 [M+H]". 'H NMR (400 MHz, CDsOD, ppm) &

8.94-8.90 (m, 1H), 8.61-8.55 (m, 1H), 8.03 (dd, J = 10.8, 8.0 Hz, 1H), 7.62-7.57 (m, 1H), 7.27 (dd, J
= 16.4, 8.1 Hz, 1H), 4.81 (d, J = 12.2 Hz, 1H), 3.69 (t, J = 4.7 Hz, 2H), 3.52-3.45 (m, 3H), 3.40-3.10
(m, 3H), 3.05 (s, 2H), 2.90-2.80 (m, 2H), 2.70-2.40 (m, 5H), 2.20- 2.00 (m, 1H), 1.70 (dt, J = 24.3,
12.0 Hz, 1H), 1.42-1.22 (m, 1H), 0.73-0.59 (m, 1H), 0.57-0.38 (m, 2H), 0.33-0.09 (m, 2H).

A 88: BYE 339 L IFE 340 ((3R,55)-1-(8-EF L =2F=4d-5-U)-5-vEFH 2 d-3-0}71 H
(3S,5R)-1-(8-ZEFQ Z2H 54 -5-U)-5-v &9 g Pd-3-0}91) 9] A

F E E
7 | AT HHE, his
b, TEA, DOM, NHAE H540,, O°C, 10min s
n, 16h

Br Br Br
Method 1 Mathod 2
F F
HE! {(6M), 18h NG Ei I s N0 s Hj
MalH, raflux ks AeDH, 50°C, 34 My E1OH, roflux, Th N
Mathod 3 Br Method 4 Br Method 5
; W
cis lsomer __HClindicsane Y
ot %
P it s T HT,, j MeQH, rt, 2h ﬁ | J
Dawvephes, KyPO,, L]
DBMF, 130°C 3h F
Maethod R oie lasemisr Method § |zomer 1 Isomer 2

(3R,59)-1-(8-FF L 2H H2ad-5-9)-5-vd v s g d-3-0}71 Z (3S,5R)-1-(8-ZEF L =2F| F4d-5-9)-5-md
Ao gd-3-o}dl: cis-1-(8-ZF giﬂ%ﬂg%{)—%‘)—5—uﬂﬁ‘ﬁwﬂﬂ—3—°}L W 1,023, 4, 5, R, 2 6
APE3le] 2-BH 2R -5-ZF o 2HllAloly]l | A E = W tert-FE cis-5-HE I d-3-L 72 RlHo] ER R
B AzFHAT. = YHES S Z7438AM prep-HPLCE A2 A A6t A, XBridge Shield RP18 OBD
A, 19 x 150 mm 10 um; ©]FA, B F oAEVUEZ (10 mmol/L NHHCOs+0.1% NH;.H,0 3E3F), 5% WA 47%

JYPYAE, 10 min; HAE7], UV 254 nm. ©]F 27] <QI<StE| oW olo]AamE )3 ZA3}IolA] 719 prep-HPLCE
Bosle] Al Aw, CHIRALPAK IE, 2 x 25cm, 5um; ©]&4F, Ak 3 EtOH , 30 % S&v, 25 min; #HE7],
UV 254/220 nm.

ofolAH 1: (35 mg, 0.13%, =4 LA, 7 @A &<F) HPLC: 95.2% <%, RT = 2.57 min. MS: m/z = 261.0
[M+H]+. I NMR (300 MHz, DMSO-ds, ppm) & 9.05-8.93 (m, 2H), 7.57 (dd, J = 10.2, 8.7 Hz, 1H), 7.15 (dd,

J =8.7, 4.9 Hz, 1H), 3.83-3.64 (m, 2H), 3.40-3.20 (m, 2H), 3.03-2.87 (m, 1H), 2.31-2.21 (m, 2H),
1.97-1.87 (m, 2H), 0.98-0.72 (m, 4H).

ofo]Am 2: (33 mg, 0.12%, =T A, 7 @A <) HPLC: 97.3% =%, RT = 2.58 min. MS: m/z = 261.0
[M+H]+. I NMR (300 MHz, DMSO-ds, ppm) & 9.05-8.93 (m, 2H), 7.57 (dd, J = 10.2, 8.7 Hz, 1H), 7.15 (dd,
J =287, 4.9 Hz, 1H), 3.83-3.64 (m, 2H), 3.40-3.20 (m, 2H), 3.03-2.87 (m, 1H), 2.31-2.21 (m, 2H),

- 415 -



[1330]

[1331]
[1332]

[1333]

[1334]

[1335]

[1336]

[1337]

[1338]

ZIHSd 10-2025-0043596

1.97-1.87 (m, 2H), 0.98-0.72 (m, 4H).
AN 89: 33E 341 ((3R,59)-1-(8-ZEF L 2 =d-5-¢)-5-vdy#HFd-3-o}2) ¢ FA

R NHBo: NH;
" Y Y
-

| N
e H N HCI, dicxkane N
- Bl
N©  RuPhosPdG1 MeOH, . oin =
E RuPhos, G5,C0s i# o
{BUOH, 85°C, 8h I s [
Method V

(3R,58)-1-(8-EF 2 2FEA-5-Y)-5-H B A gd-3-o}7l: (3R,55)-1-(8-FF =7 =d-5-U)-5-m 7 7 g
d-3-olilE WV H 63 AMEEte] 2 dAe] AA 35% FEREA 5-HER-S-ZFRFEA 2 tert-FE N-
[(3R,59)-5-mlE o 2| H-3-L |7t 2upulo] ERHE A 2] 9]},

3138 341: HPLC: 97.7% <%, RT = 1.45 min. MS: m/z = 260 [M+H] ' NR (400 MHz, DMSO-ds, ppm) &

8.97 (dd, J = 4.2, 1.6 Hz, 1H), 8.53 (d, J = 8.5 Hz, 1H), 8.19 (s, 3H), 7.66 (dd, J = 8.6, 4.2 Hz,
1), 7.52 (dd, J = 10.8, 8.3 Hz, 1H), 7.19 (dd, J = 8.4, 4.2 Hz, 1H), 3.61 - 3.39 (m, 2H), 3.16 (d, J
= 10.0 Hz, 1), 2.62 (t, J = 10.7 Hz, 1H), 2.36 (t, J = 11.2 Hz, 1H), 2.16 (d, J = 12.3 Hz, 1H), 2.05
(ddd, J=16.8, 8.9, 5.2 Hz, 1H), 1.15 (q, J = 11.7 Hz, 1H), 0.96 (d, J = 6.6 Hz, 3H).

U hehEsol FAR WHoR Azt

3I3E 462 ((3R,5S)-5-"E-1-(8-HE-FA=H-5-¢)-H o g d-3-Lo}¥l I =2F2o|E): 5-FEE-8-HE-
A=A B tert-F 8 N-[(3R,59)-5-HEF A d-3-d |7} =2npHlo] EEFH . HPLC: >99% <%, RT = 1.37 min.
MS: m/z = 256 [MH]. H NWR (400 MHz, %24 SA=, ppm) & 9.35 (d, J = 8.9 Hz, 1H), 9.09 (dt, J =
5.4, 1.4 Hz, 1H), 8.08 (ddd, J = 8.6, 5.5, 1.1 Hz, 1H), 7.96 (d, J = 8.1 Hz, 1H), 7.55 (d, J = 7.9 Hz,
1H), 3.89 - 3.74 (m, 1H), 3.66 (d, J = 11.3 Hz, 1H), 3.39 (d, J = 11.0 Hz, 1H), 2.98 (t, J = 10.8 Hz,
H), 2.80 (s, 3H), 2.54 (t, J=11.5 Hz, 1H), 2.37 (d, J = 12.7 Hz, 1H), 2.33 - 2.17 (m, 1H), 1.33 (q,
J=12.0 Hz, 1H), 1.05 (d, J = 6.7 Hz, 3H).

3}3E 586 (((3R,59)-1-(8-HE-F=d-5-Y)-5-EFEF e 2vd-vHgd-3-dol7l S22 FZFo|=): 5-H
2r-g-mgdF=ad @ ((3R,59)-5-EfZEF o2 E-9gd-3-2)-7} 29t tert-H€ o A 22 2E . HPLC:
>99% %%, RT = 1.60 min. MS: m/z = 310.30 [M+H]". 'H NMR (400 MHz, %424 ©A|=. ppm) & 9.34 - 9.29
(m, 1H), 9.03 (dd, J = 5.5, 1.6 Hz, 1H), 8.04 (ddt, J = 8.6, 5.5, 1.4 Hz, 1), 7.91 (dd, J = 7.9, 1.1
Hz, 1H), 7.56 (d, J=7.9 Hz, 1H), 3.82 (td, J = 11.3, 5.7 Hz, 1H), 3.71 (s, 1H), 3.63 - 3.56 (m, 1H),

3.56 - 3.48 (m, 1H), 3.10 (ddp, J = 11.9, 7.7, 3.9 Hz, 1H), 2.97 (dt, J = 17.3, 11.2 Hz, 2H), 2.73 (d,
J=1.0Hz, 3H), 2.54 (d, J=12.2 Hz, 1H), 1.71 (q, J = 12.2 Hz, 1H).

AAld 90: FFE 342 (8-[(3R,59)-3-°t7 =-5-vEHHFD-1-Y ]-7-EF L2 FAAA-5-7IR U EH )9 A

NH; HHAG HHAG F
A0 HME, e MO HEL(BM). 16h
n, 16n Acz0, t, 12h = | MeQH, rafux. -
Method 25 Method 3 NH;
F
Raney-Ni, Hy D%D H NBS
MeOH, rt. 0.50 NH- TEA, EHOH, it, 1h . | Mz MaCN, 80°C 15h
MH=
Methad 26 Method § Method 27
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[1339]

[1340]

[1341]

[1342]

[1343]

[1344]

[1345]

[1346]

[1347]

[1348]

ZIHSd 10-2025-0043596

Br & Br = Br
N, F NES. AIEM [ HCOONs, HCOOH T” F
[N«’ GGl BC°C, 13h N® NHZOH HC, Hp0, LN’*
85" 1sh
Br Er LN
Mothod 28 Mathod 29

N, y MH,,
\[j’ Boo \(TNHME \(j' :

H

N HE! in digkane " n r
] F
Rdz{dba); CHCl,, = MeDH. it 3h E g
K5Oy, Davephos, W
DMF, 13070, 3h M
] CN

Method R Method B

N-(4-Z22 2-2-v|dHd)oMEoln=: 4-ZF o 2-2-melo}dd (3.80 g, 30.37 mmol)E 100 ml o}AE T
Eol| Ao Hrtetdt. dojzl €9 3h ot Ao A wRksith. wkgo] SAF S uf, E(100 mL)<

*47Pi TAA7IAL, dojd Ed=S UEE2"(300nL x )2 FEIT. FU1dES ¢l BEle
2 Ak, NaSO,2 Axshglth. §viE gdstel A AAsaL, to FEE N-(4-EF2-2-mE | d ) oA Eo}

n=S WAl wAR AU (2.70 g, 50%). MS: m/z = 168.2 [M+H]

W 25
N-(4-Z2 9 2-2-dE--JEZHY)oIAESHH=: 0 Coll A, ofAlE F5E (60 mL) & N-(4-ZF o 2-2-ve
Hd)olAEoln= (2.70 g, 16.15 mmol)e] &M, HNO; (B = 65%, 3.2 mL, 46.22 mmol)< 20min 5+ &
7hslith. dojzl EFES o|F 15h o AR2olA ksl Wkgo] ¢5E ¥ 4 2 (100 mL) 9] H7IE
THs, dofF EFEL pH S sat. &F HOIFIRMO]E fdo=z 7-8714] A3, EFES UER
ZHe(300mL x 3)o.2 FEZUT. FUIEES 2Feta, HERleR AlFstar, Na2So4= 71x3k9th. &nE
7retatol A A AL, FALE A F EtOAc (0% WA 15% Z#itidE)o=m &ajste Zii4] azntEadgaz
AA S, N-(4-Z2F2Z2-2-HE-6-UEZHY)olHEoln =S 24 uA2 QY (1.35 g, 39%). MS: m/z =
213.1 D]’

~Z202-0-MYd-6-UERoIHA: 4-ZFe2-2-WE--UERoldHUE= WY 38 ALEEo] N-(4-ZFQ=-
2-mE-6-UEZH ol Eclu =2 RE AZXEHJAT, 2 AAES 4k F EtOAc (0% WA 17% ZYAE) S
2 838t Z94 aEnEagyE AAste], 4-EFoE-2-vE--UERoIHAS = uAZ AJrt
(730 mg, 64%). MS: m/z = 171.1 [M+H]".
uH 26
S-EFQZ-3-vwE@lA-1,2-tlopyl: WEE (10 ml) T 4-SF2-2-vEd-6-UE=Zotdd (730 mg, 4.29
mmol)e] &Mof, AL 7]l A Raney Ni (95 mg, 11.09 mmol)S A-2oA H7lstch, we Z8k~3 AF
sta, FAZ HAXS L. b EFES olF 30 min B H2oA F£ih FTHORZ Fa dir]stelA ﬁﬂ*o}@

g, 7] Nk EES AoE J=5 T8 oFgsia. V] ddS Z: taloll A &%
3l FALS A F EtOAc (0% WA 35% 1@|tdE)oz fesl= Zd4 a2uleaddz AAs Y, 5-Z
2oz 3-weulal-1,2-t]obl e wd A A ATt (631 mg, 97%). MS: m/z = 141.1 [M+H] .

- 222 5-WEFA A -2 2 5-EF KA E WY 58 ALgEte] 5-Z R 2-3-wWEuAl-1,2-t]o}
vl 2 sAAYE2 R AXHAT. £ AAES AN F EtOAc (0% WA 25% ZHEAE)o R gHaes =
g4 ARvlEagHZ HASIY], 7-ZF 2 5-EF5aAu S wHd uAZ AJnt (540 mg, 62%). MS: m/z
= 163.1 [M+H] .
uH 27
FFHER-6-Z202 g WedAEA4d: oJNEUED (10 ) F 7-ZF22-5-WgF =522 (540 mg, 3.33
mmol)©] &9l NBS (1425 mg, 8.01 mmol)S =g]Al 2LoA Hrlatolct. dojd &8 15 h E2F 80 Col
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o, E(20mL) <]

€] S wl AR

= ~1 71

ﬂiﬂaa

[1349] o 28

FHER-6-ZF02-8-g7 N4
mmol)2] &Nl
£olS 15 h EeF 80 “CollA] H}O}Oﬂu}
53 ol olAHO]E(60mL x 3) o2 FE3}S3
oith. &uls Zetstell A AASIAL, IALE St
ZuIEOHI 2 GAStY, 5-HER-§-(HHZ R

626). NS: m/z = 400.5 [M+] .
¥ 29

-HER-7-Z£FQ 2 =43 -5-FlEYEH : [ICOOH
(450 mg, 1.13 mmol)e] &M,

R

[1350]

=

(

1.

I

[1351]

[1352]

AF X2

(3 ml)E Aol A7 Pojzl EFE

(50mL) 2] A2 ZAAZC. dojA
Hellom NHsta,

S 15
eSS g
NapSO, &= Az, &
o7 g%

o)

aL, R &

17% ZHAE

)

=

Hy A
b |

[1353]
e-1-d]-7-5F
EY 2 tert-%9 (3R,59)-5-vlE A d-3-L 7}
pre-HPLCE AA3¢ltt: AH
2 (10 mmol/L NH;HCO; w 0.1% NHs.H,0 3¥3h),
3ot m-5-vd A A A -1-A |-T-5F L2754
M),

2~
FE,

[1354] 33HE 342: HPLC:  99.2%
ppm) & 8.94 (d, J = 1.7 Hz,
12.0 Hz, 1H), 3.76 (d, J = 12.6 Hz,

1.92 (m, 2H), 1.21-1.16 (m, 1H),

RT = 1.08 min.

[1355] AAld 91:

Bl =)e] §4

L]

EDCHCI, HOBT
DIEA. DMF, i, Zh

Method 30
[1356]

Z3sla, BEloeg M3,
EtOAc (0% WA 10% ZTAE

AR A

oA, CCly
NBS (4275 mg, 24.02 mmol) % AIBN (67 mg, 0.40 mmol)S
Hkg-o]
t}.

=
€]
=

Ho]E (404 mg, 5.94 mmol),

Zos FEntEagE 2 AASte], 8-HBER-7-Z20
AR AYTE (240 mg, 84%). MS: m/z = 253.8 M+l

8-[(3R,5S)-3-o}7| =-5-H e F 2| D-1-U |-7-ZF L. EFASHAH-5-FtEUEH: 8-
FRRIwAY-5-FtHUEHE WU R 9 65 AFESle] 8-HER-T-ZF
2nplo] ERZNH A x5S
, XBridge Prep C18 OBD Z#,
5% WA 65% LTAE, 8 min; HAE7

1H), 8.88 (d, J = 1.7 Hz,
1H), 3.49-3.
1.00 (d, J = 6.

33E 343 (N-[(3R,5S)-1-(8-A] o} =~

Z2IME35] 10-2025-0043596
72 =AA A}
Na7SO4i 1__
o2 &Edte EY4 ARvEIHHZE GASIY, 5
ot} (495 mg, 62%). NS: m/z = 240.8 [M+H] .

T 5-HER-6-ZF 0 2-8-vaF5AH (440 mg, 1.83
S A&EA =g Hulskoch. Ao
S o, 2(20mL)e 7R EAAAL. dojd &

HEll oz A, NaS0,= 1A%
0% WA 15% 1A E)o 2 &3t ZH4 A
oHA=AAUS TN uAR AYrh (450 mg,

44
7

ox i

[ ;
o wlo

Z3tsla,

EtOAc (

_:L_
=T

)-6

-

= =
ETS—

(165 mg, 2.38 mmol),

(10 L) = 5-Ba2R-g-(frzxdyE)-6-

NH,OH. HC1

aka
E (1000l x 3)0&
stoll A AlAsaL,

2%

=i
=

o rE

93\

h =oF 85 ‘Coll A
oA €]

=

g

]
7] k3
EtOAc (0% W

A-5-7lHEY

=&

e

ho&

to W

T
e

ol
oL

o] R
Kaaly 3+ F A
= A)

-1 =

[ (3R,5S)-3-0}1] =-5-| & 51] 7]
Fo 2 HmAE-5-7tH Y
AES U 23elA

E]’- z= goﬁ%
5um, 19 mm x 150 mm; ©]FA, B F oMEYE
UV 254 nm. 8-[(3R,5S5)-

o, =
1,
o} (55 mg, 48%, 2 WA

A3

S5-7tHUEHS =k uA 2

286.3 [WH]". H NWR (400 MHz, ZEZ¥EE-d,
), 7.88 (d, J=12.2 Hz, 1), 4.05 (d, J =
32 (m, 1H), 3.1-3.04 (m, 1H), 3.02-2.90 (m, 1H), 2.28
6 Hz, 3H).

29 528-5-0)-5-7 2 2 ©-3-91-3,3-0 e

MS: m/z

X =
220

hH

i F

i

Q
|
N
i
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[1357]

[1358]

[1359]

[1360]

[1361]
[1362]

[1363]

[1364]

[1365]
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U 30

N-[(3R,55)-1-(8-Alo}=-6-ZF 0 2 F =48 -5-U)-5-vd 9 2| d-3-¢ ]-3,3-drdF o] =: DMF (3 ml)
% 8-[(3R,58)-3-olH| w=-5-HE g g d-1-d]-7-ZF o 2 A =AA-5-FtHUEZ (50 mg, 0.17 mmol)e] &H
o, 3,3-tH|dREAF (48 mg, 0.42 mmol), HOBT (29 mg, 0.22 mmol), EDCI (51 mg, 0.27 mmol) ¥ DIEA (107
mg, 0.83 mmol)& AoA 7}t oz &qE 2h 5 A4 EHJ%}@'E} Hk-S-o] A=
E(GnL) e AR FAANZY. dojxl EFES oY olAH o E(20mL x 3) 2 FE3F% ). %7 V=S xFs)
I, BEeloz AlHetar, Na,SO, = ARt SuiE st AAS L, IAE v Al prep-
HPLCE A3t t): A=, XBridge Prep C18 OBD Z#, 5 um, 19 mm x 150 mm; ©]FA, & 5 olAEYEH
(10 mmol/L NHHCO; = 0.1% NH;.H.0 3Z3F), 45% =] 67% ZLTAE | 7 min; AZ7], UV 254 nm. N-[(3R,59)-1-
(8-A|o}—6-ZF ¢ 2 7 =4 -5-9)-5-Wd T g 9-3-2 ]-3,3-t] WD R Eolr| =8 g mAZ At (35
mg, 52%).

SE 343: HPLC:  99.5% 4%, RT = 1.85 min. NS: m/z = 384.2 [M+H]". 'H NMR (300 MHz, DMSO-ds, ppm) &
9.09-8.95 (m, 2H), 8.43 (d, J = 12.9 Hz, 1H), 7.73 (d, J = 7.7 Hz, 1H), 3.72-3.93(m,3H), 3.03-2.96 (m,
1), 2.87-2.78 (m 1H), 1.97-1.94 (m, 4H), 1.13-0.89 (m, 13H).

AAd 92: FJE 344 (T-Z2F2=-8-[(3R,55)-3-[(2-HIEA €)oo} =]-5-v e 2] D-1-L ] F =2 -5-7}
EXYEH) A

3
‘\fj;”"'z \(j,NH !
M P N
N P o N -
| & DIEA, DMF, 100°C, 18h | |
e
M M
N Method M “

-EF2.2-8-[(3R,59)-3-[(2-HI A E)ov| =] -5-H e FA g d-1-d | A A5 HYEH: 7-ZF S 2-8-
[(3R,59)-3-[(2-w|FEAJd &) ot = |-5-wd I d g d-1-¢ | F HAD-5-7tHUEHL | By NS A83te] 8-
[(3R,59)-3-0kv] -5 ] s 2] -1-2 | -7- £ 0 27 Al -5-h B U ES % -2 R-0-W Aol ek 023
AzHAct., = AAHES S 2031 pre-HPLCE AA&th: A#, XBridge Prep €18 0BD Z¥, 5 um,
19 mm x 150 mm; ©]54, & T oFAEUEZ (10 mmol/L NHHCO; 2 0.1% NH;.H,0 33}), 42% WHA] 43% 12t
AE, 7 min; AE7], UV 254 nm. 7-FFL2-8-[(3R,55)-3-[(2-W|FAlol &) o} = ]-5-wH o] 2] d-1-U ] 7] =
AE-5-7lHUELE w3 oA=& AUt (13 mg, 22%).

SPE 344 HPLC: 98.6% <=, RT = 1.39 min. MS: m/z = 344.3 [MH]". 'H NMR (400 Miiz, CD:OD, ppm) &
8.99-8.85 (m, 2H), 8.10 (d, J = 12.7 Hz, 1), 4.16-4.11 (m, 1), 3.86-3.76 (m, 1H), 3.61-3.49 (m, 21,
3.38 (s, 3H), 3.14-2.83 (m, 5H), 2.18 (d, J = 12.4 Hz, 1), 2.01-1.88 (m, 1), 1.13-0.96 (m, 4H).

Ao 93: 3IFE 345 E FFFE 346 ((2R)-2-0}9] :=-N-[(3R,55)-1-(8-A o} e-6-EF L 2 F 54 -5-L )-5-]

999 d-3-4]-3,3,3-EF EFL2Z2 R = F (25)-2-0}v]:=-N-[(3R,55)-1-(8-A|o}-6-EF 227 35
Ad-5-4)-5-Hd w2 d-3-21-3,3,3-E EF e 2 T2 golu] =) 9] FA4

2
NH o o

___*FF_ TTJ/

M N

EDC HCI, HOET,
DMF, rt, 12h [” ¥ EN F
i N
Method 30 N CH
Isomar 1 momer 2
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[1366]

[1367]

[1368]

[1369]

[1370]
[1371]

[1372]

[1373]

[1374]
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(2R)-2-°}] :=-N-[(3R,59)-1-(8-Al o} =-6-F F Q. 2 F]| H4-5-U ) -5-H D F g d-3-9 ]-3,3,3-EF EFLE

ZEgolmle & (25)-2-op7| =-N-[(3R,55)-1-(8-A| o} =-6-Z F L2 F| 54 -5-¢ )-5-v|d  H g d-3-d ]-
3,3,3-EfZZeaXagolu=:  cis-2-0}1]=-N-[(3R,55)-1-(8-A] o} =—6-ZF & 2 A -5-2 ) -5-1] & 7] 7]
Zd-3-941-3,3,3-EgEFearagdeln=s, Wy 30& ARESte] 2-ofv|e-3,33-EEFeaX 2l Yl
8-((3R,59)-3-°}v] -5~ | 2| d-1-Y)-7-SF L2 F 54 A-5-7tHUEL ZHE AxFUY. = AFES
t}e z7Aslol A pre-HPLCE A At A", XBridge Shield RP18 OBD A%, 19 x 150 mm 10 um; ©]FA,

2 2 olEUED (10 mmol/L NHHCO, 2 0.1% NH, W0 E3), 40% WA 45% 2e|t)AE, 10 min; A7), OV
254 nm. 27 vlolxwE|E L ololAvrt EylEa doixtt.

opolam 1: (34 mg, 16%, b4 TA]) HPLC: 97.1% %%, RT = 1.04 min. NS: m/z = 411.1 W], 'H MR
(300 MHz, DMSO-ds, ppm) & 9.05-8.95 (m, 2H), 8.42 (d, J = 12.8 Hz, 1H), 8.30 (d, J = 7.7 Hz, 1H),
4.10-3.70 (m, 4H), 3.11-2.95 (m, 1), 2.94-2.78 (m, 1H), 2.38-2.22 (m, 2H), 2.07-1.91 (m, 2H), 1.26-
1.10 (m, 1), 0.92 (d, J = 6.2 Hz, 3H).

ofolam 2: (34 mg, 16%, =ehd TA]) HPLC: 96.4% <%=, RT = 2.16 min. MS: m/z = 411.1 [M+H]". 'H MR
(300 MHz, DMSO-db, ppm) & 9.07-8.97 (m, 2H), 8.43 (d, J = 12.8 Hz, 1), 8.32 (d, J = 7.8 Hz, 1ID),
4.05-3.80 (m, 3H), 3.74 (d, J = 12.8 Hz, 1H), 3.12-2.96 (m, 1H), 2.94-2.78 (m, 1H), 2.38-2.20 (m, 2H),
2.06-1.92 (m, 2H), 1.22-1.08 (m, 1H), 0.92 (d, J = 6.3 Hz, 3H).

AN 94 BFE 347 (I(R,58)-1-(8-Aohm-6-FF 9 27 54A-5-9)-5-v] 25 o 2] ©-3-21 1-2-() ok
m ) obA Eotrl =) G4

o TR

N
a]
| MK
ey .JL‘_,.N e Y‘\r
HO
M F —=- - -

[ G HATU, DIEA, .
= DMF, it 2h [“H F

CHN

e

Method J L
CH

N-[(3R,59)-1-(8-Al o} =-6-FF L. 2F 54 -5-U)-5-W e F g d-3-d ] -2-(JHEoelr| ) o} Eolr| = N-
[(3R,58)-1-(8-Alo}~6-FF 2 Z 7] 5431 -5- )-5-v & 3| o 2] -3~ | -2~ (T w & o}m| i ) o M Eobm| == W ]
S ARgSke] 8-[(3R,59)-3-otv] =-5-wEdyH g d-1-d |-7-ZF 22 KA -5-7lR UEZ 9 2-(ty o}y
L)obAEAS 2 RE AxHAT. = APES UE 2A8telA pre-HPLCE AAISHAt: ¥, XBridge Prep
C18 OBD Z#, 5 um, 19 mm x 150 mm; °]5%, & T oMHNEYEZ (10 mmol/L NHHCO; = 0.1% NH;.H,0 ¥3H),
42% WA 43% LY AE | 7 min; HE7], UV 254 nm. N-[(3R,55)-1-(8-A|o}=—6-2FQ 2 KA -5-9 )-5-1
gyl el d-3-9 |-2- (g otr] i) oA Eotr| =5 wab ) AR AT (23 mg, 37%).

S} 347: HPLC: 97.5% <%, RT = 0.91 min. MS: m/z = 371.1 [M+H] ' NMR (400 MHz, DMSO-ds, ppm) &

9.11-8.95 (m, 2H), 8.41 (d, J = 12.9 Hz, 1H), 7.69 (d, J = 8.4 Hz, 1H), 4.06-3.92 (m, 1H), 3.83-3.67

(m, 2H), 3.20-3.04 (m, 1H), 2.95-2.76 (m, 3H), 2.19 (s, 6H), 2.00-1.84 (m, 2H), 1.32-1.16 (m, 1H),
0.91 (d, J=6.3 Hz, 3H).

o sitEEe] fFARE e R AxESY:

3= 587
(2-(1-vEd -9 H 2 9-4-U )-N-[(3R,55)-1-(8-HE-FA e -5-¢ )-5-E EF 2 E-HH F d-3-U ]-o}A Eo}
m=): (3R,59)-1-(8-HE-FA=d-5-U)-5-EgZF e 2 - -3-Yolvl slmaF2gjels L (1-vE-
99 8] Y-4-2)-op A EAL o ZHE] | HPLC:  99% 4%, RT = 1.90 min. MS: m/z = 449.30 [M+H] . HONMR (400
MHz, DMSO-d6, ppm) & 8.93 (dd, J = 4.1, 1.7 Hz, 1H), 8.53 (dd, J = 8.5, 1.8 Hz, 1H), 7.95 (d, J=17.5

Hz, 1), 7.57 (dd, J = 8.5, 4.1 Hz, 1H), 7.54 (dd, J = 7.6, 1.1 Hz, 1H), 7.19 (d, J = 7.6 Hz, 1H),
4.13 (s, 1), 3.13 (d, J = 11.6 Hz, 2H), 2.76 (t, J = 11.4 Hz, 2H), 2.69 (dd, J = 7.4, 3.6 Hz, 2H),
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2.46 (d, J = 10.9 Hz, 1H), 2.16 (d, J = 12.0 Hz, 1H), 2.12 (s, 3H), 1.99 (d, J = 6.9 Hz, 2H), 1.85 -
1.77 (m, 2H), 1.63 - 1.49 (m, 3H), 1.44 (q, J = 12.2 Hz, 1H), 1.15 (dg, J = 9.1, 5.9, 4.7 Hz, 2H).

B2 588 (3-F=FA]-3-9E-N-[(3R,55)-5-HlE-1-(8-HE-AEH-5-4)- #H g PD-3-Q |-FE| Zo}u]| =):
(3R,58)-5-¥1 €1~ (8- €l -7 501-5-21)-51 9|2 ©l-3-Qo}l Bl=mFmetel= 2 3-5 =% A -3-mD-He 2o
ZHE | PPLC: 98% 4%, RT = 2.06 min. MS: m/z = 356.30 [M+H]". 'H NMR (400 MHz, DMSO-d6, ppm) & 8.91
(dd, J = 4.1, 1.8 Hz, 1H), 8.47 (dd, J = 8.5, 1.8 Hz, 1H), 7.85 (d, J = 7.7 Hz, 1), 7.55 (dd, J =
8.5, 4.1 Hz, 1), 7.51 (dd, J = 7.6, 1.1 Hz, 1), 7.08 (d, J = 7.6 Hz, 1H), 4.77 (s, 1H), 3.16 (dd, J
=109, 2.9 Hz, 1H), 2.65 (d, J = 0.9 Hz, 30), 2.38 (t, J = 10.7 Hz, 1), 2.30 (t, J = 11.1 Hz, 1H),
2.20 (s, 2H), 2.04 (s, 1), 1.99 (d, J = 13.3 Hz, 1H), 1.13 (d, J = 1.2 Hz, 6H), 1.04 (q, J = 11.9 Hz,
M), 0.94 (d, J = 6.4 Hz, 3H).

3FE 589 (2-AIERET2Y-2-3=FA-N-[(3R,59)-5-vE-1-(8-HE-FA & -5-¢)-H g d-3-U ]-o} A Eo} x|
=): (3R,59)-5-HE-1-(8-HE-Fisd-5-U)-v g d-3-Yo}¥l JJ=2F2do]= L AFZIZZI-J|==A-
oM EATOZRE . HPLC: >99% 9%, RT = 2.09 min. MS: m/z = 354.30 [M+H]'. 'H NMR (400 MHz, DMSO-d,
ppm) & 8.91 (ddd, J = 4.2, 1.8, 0.8 Hz, 1H), 8.48 (ddd, J = 8.5, 2.7, 1.8 Hz, 1H), 7.59 - 7.48 (m,
9H), 7.08 (dd, J = 7.6, 4.1 Hz, 1H), 5.28 (s, 1), 4.07 (s, OH), 3.55 - 3.48 (m, 1H), 3.28 (d, J =
11.0 Hz, 1), 3.16 (d, J = 10.0 Hz, 1), 2.65 (t, J = 0.9 Hz, 2H), 2.47 (dd, J = 10.7, 2.1 Hz, 1H),
2.31 (t, J=11.1 Hz, 1), 1.95 (d, J = 12.6 Hz, 1H), 1.24 - 1.10 (m, 1H), 1.11 - 0.91 (m, 3H), 0.43 -
0.23 (m, 3H).

gE 590 ( N-[(3R,59)-5-HE-1-(8-HE-AEA-5-A)-H g d-3-¥ 1-2-(1-v & -F 5| g P -4-Y )-o} 4| Eo}
H=): (3R,58)-5-mE-1-(8-HE-F =& -5-4)-F g 2| d-3-L o} =R E R = 2L
(1-dg-7] A 2] ¥l -4-2 )0} EAL o ZHE] | HPLC:  >99% 4%, RT = 1.71 min. MS: m/z = 395.40 [M+H]'. 'H
NMR (400 MHz, DMSO-d6, ppm) & 8.91 (dd, J = 4.1, 1.8 Hz, 1H), 8.47 (dd, J = 8.5, 1.8 Hz, 1H), 7.79
(d, J=7.6Hz, 1H), 7.54 (dd, J=8.5, 4.1 Hz, 1H), 7.51 (dd, J=7.5, 1.1 Hz, 1H), 7.07 (d, J=7.6
Hz, 1H), 3.15 (d, J = 10.6 Hz, 1H), 2.68 (d, J = 3.3 Hz, 2H), 2.64 (d, J = 1.0 Hz, 3H), 2.32 (dt, J =
18.2, 10.9 Hz, 2H), 2.10 (s, 3H), 1.97 (d, J = 6.8 Hz, 2H), 1.94 (s, 1H), 1.82 - 1.72 (m, 2H), 1.62 -
1.48 (m, 3H), 1.13 (dd, J=10.2, 6.1 Hz, 2H), 1.03 (q, J=12.1 Hz, 1H), 0.93 (d, J = 6.5 Hz, 3H).

38 591 (N-[(3R,59)-5-wWlE-1-(8-HE-FAEd-5-4)-H g d-3-d4]-2-(1I-H -9 Z & d-3-Y )-o}H| Eo}n]
=): (3R,59)-5-vE-1-(8-HE-FA=H-5-d)-F g d-3-Lo}7l =2 F2efol= E (I-HE-FEd-3-9)-
oL EAO ZME . HPLC: >99% 9%, RT = 1.65 min. MS: m/z = 381.40 [M+H]'. 'H NMR (400 MHz, DMSO-d,
ppm) & 8.91 (dd, J = 4.1, 1.8 Hz, 1), 8.47 (dd, J = 8.5, 1.8 Hz, 1H), 7.82 (d, J = 7.6 Hz, 1H), 7.55
(dd, J = 8.5, 4.1 Hz, 1H), 7.51 (dd, J = 7.6, 1.2 Hz, 1), 7.07 (dd, J = 7.7, 1.4 Hz, 1H), 4.02 (s,
M), 3.16 (d, J = 11.4 Hz, 2H), 2.64 (d, J = 0.9 Hz, 3H), 2.40 (ddd, J = 9.1, 6.3, 2.7 Hz, 4H), 2.36 -
2.25 (m, 3M), 2.20 (d, J = 3.6 llz, 31), 2.12 (dt, J = 7.7, 1.5 Hz, 2H), 2.10 - 2.04 (m, 2), 2.03 (s,
M), 1.96 (d, J = 13.2 Hz, 2H), 1.34 (tdd, J = 13.0, 7.3, 5.8 Hz, 1H), 1.03 (q, J = 12.0 Hz, 1H), 0.93
(d, J=6.5Hz, 3H).

AA ] 95: BHFE 348 (N-[(3R,58)-1-(8-Al b= H 4 W-5-< )-5-7 D3] 5] 2 B -3-0 Y2-(4,4-T| EF2 =93] g
Q-1-d)okAEctu =)o) FHA
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Method 18 Method 139

V\‘T‘HH:
L

UV““W

: j . F
W MH l\,__,,f:
CM L '
HATU, DIEA, DME, i, 16h EN
|
Mathod J L

=

M

|

CH

N-[(3R,55)-1-(8-Alo} = 542 -5-A ) -5-m ] ] Z A -3-2 | -2-(4,4-H S F L. 29 2| -1-Q ) o}A| Eo}m| =
N-[(3R,5S)-1-(8-Alo} =] 54t -5-9) )-5-w| & 1] #| 2] 1 -3- | -2-(4,4-T) ZF 2 2 9] H| g U -1-Y ) oA Eolr| ==
W18, 19, W J & ARgsle] 8-[(3R,59)-3-otu| e-5-mE g H g d-1-Ld | A 5 AU-5-7tHUEH | 4 4-U
2y Ed, We 2-HaRoAHeIE 9 2-(TWEolu| ) ol ELl 02 RE AxHJTH, = APES o
Z A3} oA pre-HPLCE A A3FAtF: A™ | XBridge Prep C18 OBD Z®, 5 um, 19 mm x 150 mm; ©]5A, &
OMMEYE™ (0.05% NH;.H,0 &), 42% A 55% 2 YA E, 7 min; FE7], UV 254 nm. N-[(3R,55)-1-(8~
ol F A -5-U)-5-HE ] H 2 d-3-D ]-2-(4 4-UZF L 29 H g d-1-D) ol Ecln =2 A uAz o
o} (13 mg, 2.7% 3 ©A =),

2> ofN o

32

B1HE 348: HPLC: 99.4% +°%, RT = 1.51 min. MS: m/z = 429.3 [WHH1. 'H NMR (400 MHz, Z2E¥E-q,
ppm) § 8.97 (d, J=1.7 Hz, 1H), 8.86 (d, J = 1.7 Hz, 1H), 8.02 (d, J = 8.3 Hz, 1H), 7.21 (d, J = 8.4
Hz, 1H), 7.18-6.98 (m, 1H), 4.46-4.37 (m, 1H), 4.36-4.21 (m, 2H), 3.14 (s, 2H), 2.85-2.68 (m, 6H),
2.23-2.00 (m, 6H), 1.30-1.14 (m, 1H), 1.03 (d, J = 6.6 Hz, 3H).

U ShehEsol FAR WHoR Azt

BFE 350 (2-(4,4-TER 229 HFH-1-9)-N-[(3R,55)-5-HEd-1-[8-(ETEZ2 o 2 e ) A=A-5-L 15 77
d-3-dJopA|Eolu|=): (3R,55)-5-HE-1-[8-(EgZF ez a)FA=d-5-d ] g d-3-o}wl L 2-(4,4-t]=
2o zyveu-1-2)ol M EALO ZHE  HPLC:  99.1% %, RT = 2.83 min. MS: m/z = 471.2 [M+H]'. 'H NIR
(400 MHz. DMSO-ds. ppm) & 9.02 (dd. J = 4.1, 1.6 Hz, 1), 8.53 (dd. J = 8.6, 1.7 Hz, 1), 8.07 (d, J

= 8.1 Hz, 1), 7.79 (d, J = 8.0 Hz, 1H), 7.68 (dd, J = 8.6, 4.2 Hz, 1H), 7.22 (d, J = 8.1 Hz, 1H),
4.15-4.05 (m, 1H), 3.51-3.30 (m, 2H), 3.02 (s, 2H), 2.57-2.35 (m, 6H), 2.12-1.93 (m, 6H), 1.25-1.21
(m, 1H), 0.96 (d, J = 6.5 Hz, 3H).

BgE 354 (2-(4,4-UZSF 029 HFd-1-9)-N-[(3R,59)-5-HE-1-[8-(EZF o 2v g ) F 54 -5-9 |77
Zd-3- oA Eolu]E):  (3R,55)-5-HE-1-[8-(EgZF e zvd) I =ia-5-d ]y gd-3-o71 = 2-
(4,4-0)ZF o 20dgd-1-d) N EALC ZHE . HPLC:  99.0% <%, RT = 2.00 min. MS: m/z = 472.2

[M+H]+. H NMR (400 MHz, DMSO-ds, ppm) & 9.03 (d, J = 1.7 Hz, 1H), 8.97 (d, J = 1.7 Hz, 1H), 8.07 (d,

J=8.4Hz, 1), 7.78 (d, J = 8.0 Hz, 1H), 7.28 (d, J = 8.4 Hz, 1H), 4.19-3.95 (m, 3H), 3.06-2.97 (m,
2H), 2.87-2.81 (m, 1H), 2.58-2.49 (m, 5H), 2.07-1.58 (m, 6H), 1.35-1.20 (m, 1H), 0.94 (d, J = 6.3 Hz,
3H).

AN 96: FFHE 349 (N-[(3R,55)-1-(8-Al o} 54 -5-9 )-5-m| d v o g D -3-Q |-2-H| D -2-(1-¥| & 7 5] &)
d-4-Q) = 2golu|=)9] A
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H |
I H ~M H N..
wal H; i1 Spkm) Bhiakoy O (CHs 0N
—_— ——
QE  LIHOMS, THF ‘H/OFI EICH, B 40h MaiiAic, babli,
I DMF, rl, 2h i T o an e
Mathp 31 Mathad 32

r"
M

N (0 '
HatH, Ha0 i l}
M
EI0H, B0°C. 18 aH BN HGI, HOBT, b
DIES, DIF, 1. 12h

Mgthod 33 Mothod 30

E—

U 31

ddg 2-vE-2-(Fd-4-Yg)TEF o] E: N N-tdExEoluj= (30 nL) S <€ 2-(F & d-4-Y)olA gl o]
E (1.90 g, 11.50 mmol)<] &olo], LilMDS &9 (THF & 1 M, 14.4 mL, 14.4 mmol)& =27 0 “Cold #H7}a}
At} dojzA LM Ao 0.5 h EoF wutalar, o] (il (2.61 g, 18.4 mmol)S =g A H7}sigdel. »

& EES HA294 1 h &<t wslly. o] 4] wkg E3tEe] LiHMDS &4 (THF 5 1 M, 14.4 mL, 14.4
mmol)& THAl 0 ‘CollAd A 1stadnh. doln EFES oA 0.5 h B9k wukslar, o]F CH;I (2.61 g, 18.4
mmo oA sk, s EFEES A0 FrF 2 h 59 Atk kgl SEES W, IS

& (50 mL) e F7t=2 FAsGIT. dojzl EHES DCM(150mL x 3) o2 FEUrt. F74ES =§Fstn, 28
oz M=A3sta, Na,SO,= HAx3GlTE. &vlE st AAstE, S AAE = EtOAc (0% W] 25% ~LE)
B o R gl ZE4 azueEaddz AR, dE 2-vE-2-(IFFd-4-d) T2 -0 o| EE -
A T = AT (1.20 g, 54%). MS: m/z = 194.1 [M+H] .
dd 2-ve-2-(FdHFd4-Yg)Z29q o o]E: EtOH (20 nL) = o€ 2-vd-2-(9gd4-d) TR0 E
1.14 g, 5.92 mmol)e] &l Rh/Al,0; (285 mg, 2.77 mmol)° otel Bl oA Hrtegtl. dojA &3
A2 12h F<F 4dbarse] 4 7]t A FA4slEt. WS %‘r?—éﬂi’i% u, A7) wg EFE Ao
Heg Fa Agstar. ANS sl A FF8tL FAFE DM F MeOH (0% WA 50% 1t oz g
sl ZU4 AZrtEadg2 gGAste, oY 2-vE-2-(I g d-4-) EiﬂrioﬂﬂE% et o

o} (300 mg, 25%). MS: m/z = 200.1 [M+H] .

U 32

de o-vE-2-(1-Fgddgd-4-d)ZaR ool E: wEke (10 mL) = g 2-vgd-2-(IHgd-4-9)==
ool E (180 mg, 0.90 mmol)e] o], Z]¥EEUH S| =(836 mg, 9.28 mmol), NaOAc (1.56 g, 18.99
mol)S AL A H7FEH T, Ao EgES AL2oA] 2 h T wWWHElal, o]3 NaBH, (541 mg, 14.31
mol)E A-LoA H7teh. ol EFES F7F 12 h 9 A0 ksl whgo] HAHAS
E(20mL) 9] H7t= FAAATE. dojzl A4S o oM EH | E(5nL x 3)o2 FESGTH. FUdES 2Fs)
3, BERlo® MHSIL, NaS0,2 Axsglt. &wlE #AdstalA AAs L, xS A 5 EtOAc (0% WA
25% 1Y TAE) o R glsle Ze ARnEIRYE AAStY, JdE 2-wEd-2-(1-WeaHad-4-9)Z 25}
oo ES A 99 (160 mg, 83%) = AT MS: m/z = 214.1 [M+H] .

~~

KeN
=
=]

Wy 33

dde 2-vd-2-(1-vEy g d-4-¢) T2 do|E: 220 A o 2-mE-2-(1-+ ey ¥ - Z 2y
oo]E (160 mg, 0.75 mmol)<S EtOH (4 mL)ol] &&A|7]aL, o37]o] & (2 ml) A= (355 mg,

0
8.86 mmol)e] &S FH7letdict. B EFES 12 h FF 80 CollA anteiqlct. Ae7kx] Wzhsk $, ukg

0
T,
> A
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3 ES 7St w53, ZALE thS 2SI A pre-HPLCE A3t A=, XBridge BEH130 Prep
C18 OBD &A™, 5 um, 19 mm x 150 mm; ©]5A, & F oMAEYEZ (0.05% TFA E3), 0% WA 15%
JYUAE, 9 min; HE7], UV 254 nm. 2-WE-2-(1-WEddgd-4-L) T2 AAS A 02 (100 mg, 58%)
S A9}, NMS: m/z = 186.0 [MHH]' .

N-[(3R,59)-1-(8-A|o} =7 =4+ -5~ )-5- & | 2| I -3-¥ ] -2-vd-2-(1-H @9 F F d-4-L) T2 golm| = N-
[(3R,59)-1-(8-A o} 52kl -5- )-5-w| & v o 2] I -3- |-2-wf| & -2-(1-v| D ] A g P -4-Y) T2 Folm| == W}
W 308 ARg38ke] 8-[(3R,55)-3-0}m e-5-wEy|# g d-1-A | F 5457t U EZ 9 2-ve-2-(1-W g v # 2]
d-4-H)zagato 2 B AzxEAt. = BAES S 2AstelA pre-HPLCE AASth: A™, XBridge
BEH130 Prep C18 OBD A#, 5 um, 19 mm x 150 mm; ©]&%4, & T oPAIEYUEZ (0.05% NHs;.H,0 E38H), 26% W
A 45% LA TAE, 8 min; FHE7], UV 254 nm. N-[(3R,55)-1-(8-A] o} 7] 545l -5- )-5-w D o] o 2] 1 -3-<d |-
2= -2-(1-vlg o] o2 d-4-d) Z2Foln| =5 mghd] uAZ A} (28 mg, 39%).

SEE 349: HPLC: 99.9% 4%, RT = 0.67 min. MS: m/z = 379.2 [M+H]". 'H NMR (300 MHz, CD«OD, ppm) &

8.95-8.82 (m, 2H), 8.08 (d, J = 8.4 Hz, 1H), 7.29 (d, J = 8.4 Hz, 1H), 4.37-4.10 (m, 3H), 3.00-2.78
(m, 3H), 2.72-2.65 (m, 1H), 2.26 (s, 3H), 2.04-1.96 (m, 4H), 1.69-1.25 (m, 6H), 1.13 (s, 6H), 1.00 (d,
J=6.3 Hz, 3H).

o2 SFgEE0] FARE W oR AZETH:

338 351 (2-"E-N-[(3R,55)-5-HE-1-[8-(EEEF L2 E)F=-5-d 19 Fd-3-d ]-2-(1-v e =g
—-4-d)E2golu=):  2-w|E-N-[(3R,59)-5-HE-1-[8-(E FA%—EP& We) I 53-5-24 9] 2] 9 -3-2 1-2-(1-7]
gdydgld-4-d) T2 golnj= 2 2-ve-2-(1-WEdded-4-L) T2 gako 2 BE] | HPLC:  96.3% <%, RT =
3.56 min. MS: m/z = 477.2 [M4H]'. 'H MR (300 MHz, DMSO-ds, ppm) & 9.02 (dd, J = 4.1, 1.7 Hz, 1H),
8.54 (dd, J = 8.6, 1.7 Hz, 1H), 8.07 (d, J = 8.1 Hz, 1H), 7.69 (dd, J = 8.6, 4.2 Hz, 1H), 7.32-7.16
(m, 2H), 4.20-4.05 (m, 1H), 3.50-3.30 (m, 2H), 2.84-2.70 (m, 2H), 2.50-2.35 (m, 1H), 2.15-1.85 (m,
5H), 1.80-1.65 (m, 2H), 1.50-1.10 (m, 7H), 1.05-0.90 (m, 9H).

3gE 355 (2-HE2-N-[(3R,55)-5-H8-1-[8-(EFZFevE)FA54a-5-d |9 H g d-3-9 |-2-(1-" D 9 5 g
d-4-g)Z2Holu|=): (3R,55)-5-HE-1-[8-(EZZF=zve)F5a4a-5-d |9y d-3-o}7] L 2-ved-2-
(1-v 8 o) 9| 2 9 -4-9 ) T2 AAF o 2 2E | HPLC:  97.7% 2%, RT = 2.35 min. MS: m/z = 478.3 [M+H]'. 'H NMR
(300 MHz, CDsOD, ppm) & 8.95-8.86 (m, 2H), 8.04 (d, J = 8.4 Hz, 1H), 7.30 (d, J = 8.3 Hz, 1H), 4.30-
4.05 (m, 3H), 3.09 (d, J=11.2 Hz, 2H), 2.90-2.72 (m, 1H), 2.66-2.50 (m, 1H), 2.40 (s, 3H), 2.30-1.96
(m, 41), 1.75-1.60 (m, 3H), 1.51-1.26 (m, 40), 1.15 (s, 6H), 1.02 (d, J = 6.4 Hz, 3H).

AAd 97: 32 352 L FFE 353 ((35)-1-M=E-3-[[(3R,55)-5-HE-1-[8-(EEFL2rE)F A4
5-d 198 9-3-d o] B8 d-2-2 ¥ (3R)-1-"¥-3-[[(3R,53)-5-7&-1-[8-( EI% Lz d)F =4
A-5-dlH g d-3-d]otv ]9 & 9-2-2)9 FA

b b

N M

e g By P
|

e Elr-u.g\ms NH HH

i .

e

N

TEA THF. KI, N
1009 72h [ [
= |
M 3
Method 16 £,

fsomer 1 fsomier-2

(39)-1-o12-3-[[(3R,58)-5- D-1-[8-(E2 T2 2 D) 54 -5-A 19 W2 ©-3-2 o} =] o Sl -2-&
2 (3R)-1-D-3-[[(3R,59)-5-AD-1-[6-(E2 TF 2 2| Y) 7 =412l -5-2 17 o 2 -3~ o} e ] ] 2wl -
-0 cis-1-vlE-3-[[(3R,59) -5~ &-1-[8-(Ee] S50 2ol &) 7] 5 2k2l-5-91 7] s 2] wl-3-2] |obv] 1] 7] B 2] €1
-1 WY 169 ALESA (3R,55)-5-HE-1-[8-(Eel BF o 2o e)F 549 -5-2 | A el e-g-opyl @ 3mz

- 424 -



[1403]

[1404]
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[1407]

[1408]
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2IE3I 10-2025-0043596
S EAE 2 LonyE AZANG. & UEE G SN prepIPL0E DAL JAAAS: 3
2, XBridge Shield RP18 OBD Z&, 19 x 150 mm 10 um; °]&%, & 5 oMEYEZ (0.05% NH;.H0), 36% U

A 43% ZHYAE, 7 min; AE7], UV 254 mm. ©]F 271 tlolAHHeHE ofo]laAnE & %A
prep-HPLCE #83lod Adut: AH | Lux 5u AEZ Q2 ~-4, AXIA Packed, 2.12 x 25cm, 5um; °©]%A4F, 3 =
EtOH, 50% S€"] in 12 min; #Z7), UV 254/220 nm.

ofolam 1: (25 mg, 19%, w4 31%)) HPLC: 95.4% <%, RT = 2.06 min. MS: m/z = 430.3 [MtNal . 'H NVR
(400 MHz, DMSO-ds, ppm) & 9.08-8.95 (m, 2H), 8.05 (d, J = 8.4 Hz, 1H), 7.22 (d, J = 8.4 Hz, 1H), 4.29

(d, J=11.5 Hz, 1H), 4.03 (d, J = 11.6 Hz, 1H), 3.47-3.21 (m, 4H), 3.05-2.98 (m, 1H), 2.74 (s, 3H),
2.60-2.45 (m, 1H), 2.38-2.22 (m, 1H), 2.18-2.08 (m, 1H), 1.99-1.85 (m, 2H), 1.73-1.58 (m, 1H), 0.95-
0.92 (m, 4H).

ofolam 2: (24 mg, 18%, =4 IA) HPLC: 94.7% =X, RT = 2.22 min. MS: m/z = 430.3 [M+Na]+.1H NMR
(400 MHz, DMSO-ds, ppm) & 9.08-8.95 (m, 2H), 8.05 (d, J = 8.4 Hz, 1H), 7.22 (d, J = 8.4 Hz, 1H), 4.29

(d, J=11.5 Hz, 1H), 4.03 (d, J = 11.6 Hz, 1H), 3.47-3.21 (m, 5H), 3.05-2.98 (m, 1H), 2.74 (s, 3H),
2.60-2.45 (m, 1H), 2.38-2.22 (m, 1H), 2.10-2.00 (m, 1H), 1.99-1.85 (m, 1H), 1.73-1.58 (m, 1H), 0.95-
0.92 (m, 4H).

AA ¢ 98: BFE 356 (2-(3-obm] oA ElA-1- )-N-[ (3R, 59)-1-(8-A| o} = F] = A A -5- )-5-vf| D o = 2] P -3-
Aot EctH =) A

NH i Br
NIjij; HO :y" HTiﬁwp ﬁerNrﬁ
N HIN >—nHigor o
M S A——
@ :] EDCHEI, HOBT, TEA, DCM. - 43h
= DIEA, OMF, . 24k
N
Wathod 30 Method 18
H
T
I'II."I in diseans N
M=t ik [i:j: ;J

Mathod 6

5’/’1" N”h
&n

2-(3-oF7] oAl B -1-2 )-N-[ (3R, 55)-1-(8-Al o} =7 5 A -5-< )-5-wl @ 3| 2 2 -3~ J oA Eopw] =1 2-(3-9}
1] 4= obA Bl e -1-2 ) -N-[ (3R, 55)-1-(8-A| o} 7] 5421 -5- ) -5-r & w] o 2] ) -3- U Job A Eobm == W 30, 18,
9 62 AREste], 8-((38R,55)-3-°lv| =-5-wWd I A d-1-d) F5AH-5-7IHUEY, 2-HIZ RN EL, Y
tert-5-2 olA|E|U-3-A7}EnlHo|E o 2 HE AZXIFUY. £ AAHES S ZASIA pre-HPLCE A A5}
t}: A=, XBridge Prep C18 OBD ZA#, 5 um, 19 mm x 150 mm; ©]5%, & T olAEYEZ (0.05% NH;.HO ¥
), 2% WA 33% ZITIAE, 10 min; A=7], UV 254 nm. 2-(3-o}7] ol ¥-1-2 )-N-[ (3R, 58)-1-(8-A] o}
A -5-A)-5-wEdyH g d-3-d ol Eolr =8 A AR AUt (34 mg, 29%).

33E 356: HPLC: 97.8% =%, RT = 0.96 min. MS: m/z = 380.2 [M+H]i I NMR (300 MHz, CDsOD, ppm) &

9.10-8.90 (m, 2H), 8.21 (d, J = 8.4 Hz, 1H), 7.66 (d, J=8.1Hz, 1H), 7.27 (d, J = 8.5 Hz, 1), 4.39-
3.85 (m, 3H), 3.70-3.37 (m, 4H), 3.07-2.60 (m, 7H), 1.98-1.82 (m, 2H), 1.33-1.24 (m, 1H), 0.93-0.76
(m, 3H).

AN 99: 3FE 357 2 BFE 358 (N-((3R,59)-1-(8-Al o} = H4l-5-9)-5-w| & ¥ ¥l 2] U -3-Y )-2-
((1R,5S,6r)-3-Hd-3-olA-H| A E2[3.1.1] F&-6-U) oA Eclr]l= & N-((3R,55)-1-(8-A| o} =7 54 -5~
d)-5-w e o #H 2 d-3-9 )-2-((1S,5R, 65)-3-H D -3-o}A-H|A| 2 [3.1. 1] A E-6-L ) o} N Eolr| =) 9] A

- 425 -



[1410]
[1411]

[1412]

[1413]

[1414]

[1415]
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MO, O B
o= 3
(e T f\—(;ﬂ TF& gﬁ
| W, TG En Mey S0 Zrlir i 16h il LG, 130 N-J

Ei '% - ﬁj,lm S, iy an—{ HCHETL, Fiatine -
Hatl, DMV 0°C 1 th EmJL. Melt i 5 ‘,"" HoBH,, MeCH. i 1Eh JQ_@‘

SR 13

Methed 37

oo ol L7 TTW \ﬂmx
=l e & &

DEEA, OMF . Bh

Wi 185 Nbathnd 33
leomer 1 |soaner 3

WAbis(HEAHE)oP: MeOH (1 L) F dddgtolyl (95 g, 886.58 mmol)e] &do, ZIEXFLHI=
(78.4 g, 870.08 mmol)S A-&o]A #H7}stgitt. Aojzx LML o]FE  whalo] 70 ‘ColA wubalrh. wkS
AFAE W, EmL)e] H7t2 FAAHT. §ulE st AAs L, JHAE 24 (10mmHg) skl A S/72 A

A, BIHES 70-72 °CAA k], MAbis(AEAHME) ol S T oA (104.0 g, 75%) 2 AT

ol
R

o

WAbis(HEAWE)ob: DCM (200 mL) F HWAbis(HEAWE )OI (16.0 g, 81.94 mmol)2] &qof, A EZ
ek (6.8 g, 96.62 mmo), FEZZEYWEAT (22.8 g, 210.74 mmol) % ZnBr, (21.7 g, 96.17 mmol)S A
24 HI7FsIA Y. 4ozl EFES 16 h 5% A2dA] witsiglr, A7px] ¥4sk & ] ukg £
E(500mL) 2] H7tR FAAFHGY. dojd EFES dE ofAH O E(200nL x 3)o2 FEIGTH. FUIdES
Feta, BEQlo R A, Na,S0,=2 AZsIth. §lE FdstolA AAst L, JHAFE 4k & EtOAc (0% W]
A 90% HYJAE)R gElste FHA AZvtEIHR A, 3-wlH-6,6-TIHFA|-3-olAHH| A S 2
[3.1.1]8S e o 0 (6.4 g, 320)% ALTE. MS: m/z = 248.3 [MHH]".

PN

WAbis(HASA ) ol
HEFOFOAEA (100 o] ALoM A7, P G4 o] F 13 h Hek 50 ColA]
ol 9 F, ] WS SYEE BLHAA FHAL, KO (0 l)OE AT, Lol -

< sat. &F JHRUCIE &0 w 974 -Gt EFES oY oRAEHC]E(100mL x 3) o' FE5I3
A

2 o}
TS F¢etar, BEglo g AFHeaL, NaSOu= AZXSFTh. s #dstolA AAS L, FAE ik &
EtOAc (0% WA 10% ZLitidlE)ez fsts Zd4] AZvEIHYRZ FaAlshe, 3-wlZd-3-olxuA|Z=
[3.1.1]50eh-6-22 24 o2 AT} (2.5 g, 84%). NS: m/z = 202.0 [M+H] .

3-HA-6,6-T] | EA]-3-0} AR A ZFZ[3.1.1]3AE (3.6 g, 14.56 mmol) S =g A E

P

o 2om

g 2-[3-MA-3-o}Au A Z2[3.1. 110 e-6-LdHA]opAElo|E: 0 “ColA, e 22 tLeel= (100
nl) = 3-HlA-3-o}AHAFE([3.1.1]AE-6-2 (2.0 g, 9.83 mmol)e LMo, AF F=g}o]=(294 ng,
12.25 mol) S =24 #A7batelch. doj7 EFES 0 ColA 10 min S9F wWElal, o3 oY 2-(Tlo|EAE

~ER)OMAECIE (3.9 g, 17.29 moDE A/HHAT. W EFEL oF F7b 15h Fob 0 CAA wwas
o wge] AR W, sat. NCI $) Fvkm FAS. ol £FES AW obAElol (100l x
Do FEAAL. FUIYES 2Hsn, Helelon AHsa, NaS0E AEAA. SoE Al A7

Stal, ZALE DM 5 MeOH(0% WAl 10% | tAE)o 2 &35}
[3-H A -3-o} AR A ZZ[3.1. 1] AF-6-LE N oA H o] ES ¥ v

= 272.1 [M+H] .

0,2 7
P4 A2ulEIHIAZ GAste], dd 2-
b o9 (1.4 g, 53%0)= LA+, MS: m/z

R

g 2-[3-11d-3-ofAH A EZ[3. 1. 1] e-6-d 2 D oA H o] E: MeOH (100 mL) < g 2-[3-ul&-3-o}x}H]
A ZFE[3.1.1]HAe-6-dg] Aol HOIE (1.4 g, 5.16 mmol)e] &M, A o7l A Pd/C (10%, 400 mg,)
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[1416]

[1417]

[1418]

[1419]

[1420]
[1421]

[1422]

[1423]
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& AedA AT, Mg Fehaas AFRANT 2R AT, NS EFRS OF F2 Tt
A Gz d7lskel A 16h BSE 550TOIA FASET .. wrgol RE ¥, Mg EFES dvolE dEg 5
) olsata ool St wEatel oY 2-[3-obu A R[3.1. 1] WE-6-A PO ESE Y

9.9 (800 mg, 85%)& AQITH. MS: m/z = 184.2 [MHH] .

N-((3R,58)-1-(8-Al o} = 4 -5-Y )-5-d & o | 2] ¥ -3-¥ )-2-((1R, 53, 61 )-3-H| & -3-0} x}-H| A | S £ [3. 1.
1]88-6-g)olA|Ecln= = N-((3R,55)-1-(8-A] o} =7 &4 -5-¢ )-5-w 9] ¥ g -3-<Y )-2-((1S, 5R, 63 )~
3-1| e -3-o}z}-H| A 2 2[3.1.1] A &-6-L ) oA Eolr] = N-((3R,55)-1-(8-A] o} =7 =221 -5-2) ) -5-w| & o] = 2] &)
-3-4)-2-(3-"&-3-o}A-HIA| EZ[3.1.1] A E-6-L ) ol Eolu ==, " 32, 19, ¥ 305 AM&sto 8-
((3R,55)-3-o}r| =-5-wE A g d-1-2) F 5248 -5-7t R U EZ | od 2-(3-o}A-H| A E&2[3.1.1] 3 E-6-Y)o}
AEE, @ ZYzEdysuzREy AzXEHYT. = AHES S 2718 A pre-HPLCE AA st A9,
XBridge Prep C18 OBD ZA#H, 19 x 150 mm 10 um; ©]&A, & < oMEYEZ (10 mmol/L NHHCO; & 0.1%
NHs H,0 331, 29% WA 33% ZIAHYAE, 7 min; AE7], UV 254 nm. 270 vlofxd g eolol A E Heldta o
St

ofo] &A™ 1: (5 mg, 4% 3 ©A <, ¥re w2k wA)) HPLC: 96.9% +%, RT = 2.90 min. MS: m/z = 419.1
[M+Nal". 'H MMR (400 MHz, CD:OD, ppm) & 8.99-8.89 (m, 2H), 8.10 (d, J = 8.3 Hz, 1H), 7.30 (d, J = 8.4

Hz, 1H), 4.43-4.28 (m, 2H), 4.17-4.10 (m, 1H), 3.16-3.07 (m, 2H), 2.85-2.63 (m, 4H), 2.54 (d, J = 8.0
Hz, 2H), 2.41 (s, 3H), 2.33-2.31 (m, 1H), 2.18-1.99 (m, 5H), 1.69-1.66 (m, 1H), 1.30-1.14 (m, 1H),
1.02 (d, J=6.5Hz, 3H).

ofolAm 2: (6 mg, 4.4% 3 @A <k, 92 @A 1A)) HPLC: 97.7% %, RT = 1.16 min. MS: m/z = 419.5
[M+Na]+. I NMR (400 MHz, CD,OD, ppm) & 8.99-8.89 (m, 2H), 8.10 (d, J = 8.4 Hz, 1H), 7.29 (d, J = 8.3

Hz, 1H), 4.38-4.31 (m, 2H), 4.15-4.09 (m, 1H), 3.17-3.04(m, 2H), 2.92-2.80 (m, 2H), 2.79-2.51 (m, 3H),
2.41 (s, 8H), 2.37-2.30 (m, 4H), 2.11-2.03 (m, 2H), 1.92-1.75 (m, 2H), 1.23-1.15 (m, 1H), 1.02 (d, J =
6.4 Hz, 3H).

AAle] 100: 3FE 359 (N-[(3R,58)-1-(8-Alo} =] =4l -5- )-5-v| & o 7| g -3-L | -2- (1-w o} A E| -
3-A) oA EolH =)o FA

e pop ="

(HCHD), ]
M = aBH, (]
solE-— 0 o &
(] ]
Method 32
N-[(3R,58)-1-(8-Alo} = Z 43 -5-¢ )-5- e v Hl 2| d-3-4 | -2-(1-H o} A E| T -3-Q ) oA EopH] = N-

[(3R,59)-1-(8-Ao} =7 5 akel-5- ) -5-w| & ¥ # 2] 1 -3- |-2-(1-W| o} A E| d-3- Yo} A Eo}m] == W 32
AREste], 2-(ORAIE T -3-)-N-[ (3R, 55)-1-(8-A| o} 7] 5 A 1 -5~ )-5-v v ol e -3~ JopA| B = 8L &
LAY EZRE AZHYY. F AHES S 2748 A pre-HPLCE AHAs9tt: A&, XBridge Prep
C18 OBD Z#, 5 um, 19 mm x 150 mm; °]&%, & T oFHNEYEZ (10 mmol/L NHHACO; = 0.1% NH;.H,0 ¥3H),
25% WA 31% ZHYAE, 7 min: #E7], UV 254 nm. N-[(3R,55)-1-(8-A]o}=F 548 -5-A)-5- D o] | 2] o -
3-g]-2-(1-vdolA B P-3-) ol Ectn| =2 w4 uA 2 AUt (5 mg, 12%).

+

SEE 359: HPLC: 97.2% 4%, RT = 0.84 min. NS: m/z = 379.2 [M+H]". 'H NMR (300 Miz, CDsOD, ppm) &

8.99-8.88 (m, 2H), 8.07 (d, J=28.4 Hz, 1H), 7.26 (d, J = 8.4 Hz, 1H), 4.36-4.31 (m, 2H), 4.12-4.04(m,
1H), 3.55-3.50 (m, 2H), 3.03-2.98 (m, 2H), 2.90-2.60 (m, 3H), 2.45 (d, J = 7.7 Hz, 2H), 2.33 (s, 3H),
2.15-1.94 (m, 2H), 1.26-1.10 (m, 1H), 0.99 (d, J = 6.3 Hz, 3H).

U ShehEsol FAR WHoR Azt
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[1424] FgE 360 (N-[(3R,55)-5-HE-1-[8-(EFEF o= a)FA=A-5-A 9 d-3-d |-2-(1-v| Do} A ] A -3-
Q)FAESRIZ):  2-(OPAIEITI-3-2)N-[ (3R, 5S)-1-(8-A] o} 1) 35211 -5-2 )-5-0] & ) ] £ -3-21 Jo} ¥l o} o
= 9 Zyeoys=o=RE . HPLC: 94.0% <%, RT = 2.27 min. MS: m/z = 421.1 [M+H]". 'H MR (300
MHz, DMSO-ds, ppm) & 9.02 (dd, J = 4.2, 1.6 Hz, 1H), 8.52 (dd, J = 8.6, 1.8 Hz, 1), 8.06 (d, J = 8.1
Hz, 1H), 7.92 (d, J=7.4 Hz, 1H), 7.68 (dd, J = 8.6, 4.2 Hz, 1), 7.21 (d, J = 8.1 Hz, 1H), 4.01-3.99
(m, 1), 3.48-3.21 (m, 3H), 2.81-2.70 (m, 2H), 2.51-2.28 (m, 4H), 2.16 (s, 3H), 2.09-1.95 (m, 3H),
1.18-0.91 (m, 4H).

[1425] 3= 363
(N-[(3R,59)-5-HE-1-[8-(EFEF o2 d ) F Ha4H-5-4 19 H g d-3-< ]-2-(1-H o} A E] H -3- ) o} | E 0}
H=): 2-(ohAEE-3-2)-N-[ (3R, 5S)-5- o E-1-[8- (28] Z7-2 2ol )7 55 2k 21-5-21 ]9 ¥ 2 w1-3- 21 o} Al o} ]
= W Zgzzodsm=iE . HPLC: 93.5% <%, RT = 5.81 min. MS: m/z = 422.3 [M4H]. 'H MMR (300
MHz, DMSO-ds, ppm) & 9.08-8.95 (m, 2H), 8.07 (d, J = 8.2 Hz, 1H), 7.91 (d, J = 7.6 Hz, 1H), 7.28 (d,
J =851z, 1), 4.23-4.04 (m, 2H). 3.92-3.81 (m, 1), 3.43-3.26 (m, 2H). 2.80-2.65 (m, 5l), 2.34-2.31
(m. 2H). 2.16 (s, 3H). 1.95-1.83 (m, 2H), 1.21-1.02 (m, 1H), 0.93 (d. J = 6.2 Hz, 3H).

[1426] 318HE 364 (N-[(3R,55)-1-[8-(UZF e =vE)FA=d-5-d]-5-vEdH g d-3-<4 ]-2-(1-H oA g d-3-Y ) o}
AEolu|=): 2-(o}AE] Y -3-YU)-N-[(3R,55)-1-[8- (T ZF L 2HE)F = -5-d |-5-H eI H g d-3-A o} A Eo}
ne 9 Zgyedudm2BE . HPLC: 88.7% 4%, RT = 1.24 min. MS: m/z = 403.1 [M+H]". 'H NMR (400
Hz, CD,OD, ppm) & 8.89 (dd, J = 4.2, 1.7 Hz, 1H), 8.60 (dd, J = 8.6, 1.8 Hz, 1H), 7.93 (dd, J = 7.8,

1.6 Hz, 1H), 7.83-7.55 (m, 2H), 7.24 (d, J = 7.9 Hz, 1H), 4.25-4.12 (m, 1H), 3.59-3.43 (m, 3H), 2.98-
2.93 (m, 2H), 2.79-2.75 (m, 1H), 2.51-2.36 (m, 4H), 2.30 (s, 3H), 2.13-2.07 (m, 2H), 1.19-0.97 (m,

5H).
[1427] AN 101: FFE 366 (cis-5--AEFZZ2H-1-(8-EF L2 5AIU-5-4)9H 2 9-3-0}7l) 9] A
F E F
@ A HNEY, N HET (8M), 168
; NH: TEA DCM NHAC H-.EO.,. DDC 2h NHAE Il reflue
& . 16h : :
Method 1 Method 2 Mothod 3
F F
MO Fe MH;
MHy ACOH, it 3 MH;y Et'DH reflue, th
o Methad 4 < Method §
NHBog
NHEaE MNH,
M
cis lomer HEI m digeang
2nd Genaration Ru-Phos MalH, i, 1h
precatalys?, Ru-Fhos J
Cs; 00y +BUOH, 100°C,
1.5h
Method 34 £is |somer Method & cig lsamar

[1428]

[1429] SFHER-8-SFLEARAY: S-HER8-SF2F5ds W 1 A 55 ARSste] 2-HER-5-5F0 8
HiAlolwl, ofAd Frpols, P SAAs|Eo g2 Y AxHAT. = AYES FAF F EtOAc (0% WA 10%
agHdE)c® geldte U4 ARvEIYYE JAste], 5-HRERE-8-EFFORISAYS N aA2
AT} (637 mg, 71%, for 5 steps). MS: m/z = 226.8 [N+,

[1430] " 34
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[1431]

[1432]

[1433]

[1434]

[1435]

[1436]

[1437]

[1438]
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tert-%8 cis-N-[6-AE 2 X2 H-1-(8-SFLEFAFAA-5-A) A H B I-3-d |FI28 o] E:  tert-FE-2 (10
L) F 5-BER-8-ZFQ 2% (66 mg, 0.29 mmol)e] &N, tert-FE N-(5-A|FRZ 2y d-3-
A)7lEntdo]E (62 mg, 0.26 mmol), RuPhos (29 mg, 0.06 mmol), Cs,CO; (151.6 mg, 0.44 mmol) 2 2nd

S Ao Hrreint. dojr EFES 3 h B9 100 C
S 2(20nL) 9 F7tE FAAHT. dojn E3E

ol Al kST, AR %ﬂf& %, *i}% 2= < g o}
AEHCIE (20mL x 3)o.2 FE3IUT. F7IdES 3sta, BEgles Aﬂﬂ 3}a1, Na2S042 7AxsgTt. |n&

7rerstol A AASEL, ZALE C18 A AHE AMESL B F oEYUEZ (10 mmol/L NHHCO;) (0% WA 60%
YA E ) 30 min)le® g5t I ZY 4 a2vtEaduRE ZA s, tert-FE N-[6-A|FE2IXT=2I-1-
(-ZF o 2 =x2d-5-A) ¥ g d-3 OE‘ 17IE2nHo|EE gk a2 AAY (32 mg, 29%). MS: m/z = 387.2
[M+H] .
cis—5-AIERZ2Y-1-(8-ZF 2 548-5-4) 3 H g Pd-3-o}9]: cis-5-AFEIZI-1-(8-ZF L2544~
5-) ¥ d-3-o}7l = MhH 65 ALRElY] tert-HE N-[5-A|ZFRIR2I-1-(8-ZF 0 2 5ad-5-9) I F
-3-d]7tEntd ol ERRE AxIFJL. = HAES vS AN pre-HPLCEZ AHASISG Y A7, XBridge
Prep C18 OBD Z#, 5 um, 19 mm x 150 mm; °©]5%, & T oMEYEZ (10 mmol/L NHHCO; 2 0.1% NH;.H,0 3E
3H), 35% WA 65% ZHTIQE, 7 min; #HE7], UV 254 mm. cis-5-AFRIZTEI-1-(8-ZTF Qo2 FHAdU-5-9)
g d-3-olS =T uAZ AT (7 mg, 29%).

s}3E 366: HPLC: 99.0% =%, RT = 1.78 min. MS: m/z = 278.1 [+ ' ONMR (300 MHz, DMSO-ds, ppm) &

9.02-8.92 (m, 2H), 7.57 (dd, J = 10.2, 8.6 Hz, 1H), 7.16 (dd, J = 8.7, 4.9 Hz, 1H), 3.86-3.72 (m, 2H),
2.93-2.88 (m, 1H), 2.50-2.40 (m, 2H), 2.33-2.29 (m, 1H), 2.15-1.90 (m, 2H), 1.02-1.1 (m, 2H), 0.65-
0.32 (m, 3H), 0.16-0.14 (m, 2H).

AN 102: IFE 367 (cisN-[6-AIZ2ZZY-1-(8-ZFLE2HAET-5-Y)YHFYD-3-Y]-2-(R=2EZP4-Y)
SlA EotH| =) 9] 3

0
MH IJL\O-‘ L’I\LWE
1 W =
ot ge

M = N7 »
ﬁ"&l/’*» HATL, DIES,
L [IMAF, i, 12h

i

F Method J

s [somer cis Eomar

Cis-N-[5-AI 8222 E-1-(8-FEF LE2FAET-5-9) B d-3-U]-2-(BR2EF4-Y) oA Eo}u| = cis-N-[5-4]
SRIZA-1-8-FF L2 EHU-5-) I d-3-d]|-2-(REEHA-L)oH Eolr = WY | AE31Y
CisH-AEFRZRI-1-(-ZF L 2FEH-5-4) A gd-3-ol7] 2 2-(ERE2ZU-4-U)oHEACZHE A|xH
Ak, 2 AAPES S A3} oA pre-HPLCE A A s3I t}: 2=, XBridge Prep C18 OBD A=, 5 um, 19 mm x
150 mm; ©]=A, B F oHNEYUEZ (10 mmol/L NHHCO; » 0.1% NH;.H,0 E3F), 36% WA 47% LtjAE,
min; AZE7], W 254 mm. Cis-N-[6-AZFR2Z2I-1-(8-ZF L 2H59-5-¢) 9 gd-3-d]-2-(REZH-4-
A)olMEotn == A w2 A} (50 mg, 62%).

BFE 367: HPLC: 99.9% w=%, RT = 1.09 min. MS: m/z = 413.4 [M+H]+. I NIR (400 MHz, CDsOD, ppm) &

8.86 (dd, J = 4.3, 1.6 Hz, 1H), 8.65 (dt, J = 8.7, 1.6 Hz, 1H), 7.63 (dd, J = 8.6, 4.3 Hz, 1H), 7.42
(dd, J = 10.7, 8.4 Hz, 1H), 7.22 (dd, J = 8.4, 4.2 Hz, 1H), 4.19-4.12 (m, 1H), 3.74-3.67 (m, 4H),
3.45-3.26 (m, 2H), 3.02 (s, 2H), 2.70-2.47 (m, 6H), 2.26-2.14 (m, 1H), 1.43-1.20 (m, 2H), 0.63-0.45
(m, 3H), 0.29-0.12 (m, 2H).

AAld 103: FFE 368 (cisN-[6-AERZE2F-1-(8-FFL2F=T-5-D) M A d-3-d |-N-HE-2-(REEH
~4-)oplEst =9 A

- 429 -



[1439]
[1440]

[1441]

[1442]

[1443]

[1444]
[1445]
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Ry ooy

M el M
- L TS
MaH. THF rt, 1&h
N N*
Method 35 -
cis lsomer ci5 fsnmar

v 35
Cis-N-[6-AI 8222 8-1-(8-EF L2 EHU-5-9) ¥ d-3-Ld]-N-HE-2-(Z2ZH-4-Y) oM Ec}H|=: HE
G E2FHE (15 mL) F cisN-[6-AIZFERZR2I-1-(8-ZF 0 2FE5d-5-A) g gd-3-d ] 2- (2 ZYH-4-
A)olA Eolr| = (100 mg, 0.24 mmol)e] &M, AF J|=dfo]=(17 mg, 0.73 mmol)E A-2oA H7}stH ).
EFES 10min B9 ALoA wwsla, o] Mel (294 mg, 2.07 mmol)S H7Fstgith. dojzl

FgEe F7
U b oE Aedd musidth el 4AUAS W, BeoL WAR AL dold EYES
DONGSONL x 3) .2 FE3ch. R714ES 2Peha, valon AN, NasO,2 A, SuE 4

sloll Al AABEAL, FALE o}S 2=AsF A pre-HPLCE A A8t A#, XBridge Prep C18 OBD Z®, 5 um,
19 mm x 150 mm; ©]&A, B F oAEYEZ (0.05% NH;.H.0 E3F), 32% WA 40% LA E, 8 nin; AHE7],
UV 254 mm. Cis-N-[5-A 82223 -1-(8-ZF 27 =d-5-) 9 gd-3-d |-N-rd-2-(RaZd-4-A)o A E
o= vk A uAE AUt (10 mg, 9%).

3}§HE 368: HPLC:  95.5% =%, RT = 0.91 min. MS: m/z = 427.3 [M+H]+. I NIR (400 MHz, CDsOD, ppm) &

8.87 (dd, J = 4.2, 1.6 Hz, 1H), 8.64 (dt, J = 8.7, 1.8 Hz, 1H), 7.63 (dd, J = 8.7, 4.3 Hz, 1H), 7.43
(dd, J = 10.6, 8.4 Hz, 1H), 7.23 (dd, J = 8.4, 4.2 Hz, 1H), 4.27-4.14 (m, 3H), 4.03-3.98 (m, 4H),
3.75-3.66 (m, 4H), 3.48-3.47 (m, 1H), 3.42 (s, 3H), 2.71-2.51 (m, 2H), 2.27-2.21 (m, 1H), 1.36-1.25
(m, 3H), 0.63-0.59 (m, 1H), 0.53-0.43 (m, 2H), 0.21-0.18 (m, 2H).

AAld 104: 3FFE 369 E FE 370 ((2R)-2-(3-o}7| =o}AEJ A -1-A )-N-[(3R,55)-5-"E-1-[8-(EE EF L
ZYa)FAxAT-5-d g d-3-d | ZaFolnj= = (25)-2-(3-o}u] o} A E] H-1-L )-N-[ (3R, 59)-5-H| & -1-
[8-(EgEF2veE)Fs4ad-5-d g d-3-d | Z2Holr|=) 9] A

\TA"’MI: o N":-Il'k.
! (.2 hiH T
HEaC
‘\.N.J Bach IN_CN% v-\r.
- S H.-‘

HC| in doxang

f,hl
| DIES, HATL M MalH, 1, 2h
L DMF_ 1, 120 [ ="
CFy NM
Method J CFs Mathod &

“ﬁ)‘"{j S
HH THH J

. MNH =™l
Y
"--.I_I‘l -~ & H
i
M i N
c, omerd CF,  lsomerz

(2R)-2-(3-o}H| oA Bl -1-9 )-N-[ (3R, 59)-5-H & -1-[8-(EF EF .2 ) A 54 -5-d | A gd-3-¢d ]| =

Zolu = € (28)-2-(3-o}H| oA Bl d-1-4 )-N-[ (3R, 59)-5-HI & -1-[8-(EF EF o2 € ) 7 54 -5-4 | 9 7]
Zd-3-d | T2 Ho}r]| =

2-(3-oH| ol A BT -1-¢ )-N-[ (3R, 5S)-5-HE-1-[8-(EF ZF 22 W d) F| H A4 -5-4 | 9] ¥ & -3-Y | ZZ Fo}
mEsE gy T 9 65 AREaEte] (3R,59)-5-HWE-1-(8-(EEF o) 754 e -5-) g H 2] d-3-opvl 9 2-
(3-(tert-F-FA IR o ) oA B PA-1-U ) Z 230 2 HE AxEHUT. = BYES vthe 2708kl A] prep-
HPLCE dx=2 AA3A T A9, XBridge Prep C18 0BD Z =, 5 um, 19 mm x 150 mm; ©]5A, & = olAEY
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(10 mmol/L NHHCO; w 0.1% NH;.H,0 Z3H), 30% WA 50% ZYAE, 7 min; HE7], UV 254 nm. ©o]|F& A
7] 271 <QIQtE] W ¥ ofolim &=, T X73toA 714 prep-HPLCE #&lste] Elvt: A¥, CHIRALPAK IC, 2
X 25cm, Sum; ©]&AF, dAF = EtOH (0.1% DEA), 30% 58w, 18 min; A=7], UV 254/220 nm.

ofe]4m 1: (18 mg, 26%, =2HA) 317) HPLC: 98.1% <%, RT = 1.31 min. MS: m/z = 437.5 [MNal". 'H NIR
(300 MHz, DMSO-ds, ppm) & 9.06-8.94 (m, 2H), 8.06 (d, J = 8.4 Hz, 1H), 7.57 (d, J = 8.0 Hz, 1H), 7.25

(d, J=28.3 Hz, 1H), 4.20-3.85 (m, 3H), 3.54-3.35 (m, 3H), 2.86-2.51 (m, 6H), 2.02-1.85 (m, 2H), 1.35-
0.85 (m, 8H).

olo]Am 2: (28 mg, 26%, w=oHA A]) HPLC: 91.6% <%, RT = 1.28 min. MS: m/z = 437.4 [MtNal'. H MR
(300 MHz, DMSO-ds, ppm) & 9.06-8.94 (m, 2H), 8.07 (d, J = 8.4 Hz, 1H), 7.53 (d, J = 8.0 Hz, 1H), 7.27
(d, J=28.4Hz, 1), 4.14-3.97 (m, 3H), 3.49-3.32 (m, 3H), 2.87-2.52 (m, 4H), 2.20-1.85 (m, 4H), 1.31-
0.89 (m, 8H).

g 3gEEo] FA13 o s AU

e 371 2 FJFE 372 ((2R)-2-(4-3|=FA A d-1-¢)-N-[(3R,55)-5-HE-1-[8-(EF EZF L= d)H
A4 5-dldueEd-3-gd]Z=2dolu|= D (25)-2-(4-3| =S A =2 d-1-¥)-N-[(3R,55)-5-"E-1-[8-(E
EF22YE)FA5A4P-5-L 19 d-3-d ] T2 @olu]=):  (3R,55)-5-HE-1-[8-(EEF 2w e)F| =47 -
5-d ]9 H g d-3-0o}l @ 2-(4-3| =2A T F g d-1-Y) T2 L0 2 FE] | o}o]&m 1: HPLC: 91.9% +%, RT =
1.44 min. MS: m/z = 466.5 [MtNal'. H NMR (300 MHz, DMSO-ds, ppm) & 9.06-8.94 (m, 2H), 8.07 (d, J =
8.4 Hz, W), 7.72 (d, J=7.8 Hz, 1), 7.27 (d, J = 8.4 Hz, 1H), 4.62-4.46 (m, 1H), 4.20-3.90 (m, 3H),

3.50-3.34 (m, 1H), 3.14-3.00 (m, 1H), 2.85-2.50 (m, 4H), 2.30-2.05 (m, 2H), 2.03-1.87 (m, 2H), 1.79-
1.63 (m, 2H), 1.46-1.17 (m, 3H), 1.07 (d, J = 6.8 Hz, 3H), 0.93 (d, J = 6.2 Hz, 3H). o}o]Am 2: HPLC:

97.0% %%, RT = 5.48 min. MS: m/z = 466.5 [M+Nal'. 'H NMR (300 MHz, DMSO-ds, ppm) & 9.09-8.95 (m,

20), 8.08 (d, J = 8.4 Hz, 1), 7.77-7.63 (m, 1H), 7.28 (d, J = 8.4 Hz, 1H), 4.62-4.48 (m, 1H), 4.24-
3.90 (m, 3H), 3.49-3.30 (m, 1H), 3.03-3.01 (m, 1H), 2.83-2.53 (m, 4H), 2.21-2.12 (m, 2H), 1.95-1.92
(m, 2H), 1.79-1.68 (m, 2H), 1.42-1.38 (m, 2H), 1.24-1.20 (m, 1H), 1.09 (d, J = 6.8 Hz, 3H), 0.94 (d, J
= 6.2 Hz, 3H).

AAe 1050 B§HE 373 (1-92=[2,3-b]-8-L-F gD -4-Ft =543 (2-H s g d-1-d-oE)-o} =) 9 F4

“*-.-"’-“‘N

o HaN"Nn
O/LUH HEI

[ ‘KDTN T3P, DIFEA UJ< digkane, MOk

i
o DCK

Mathod Q
Method 20

l H
(i8] N-,\ﬂ_,-"-‘.
O O
5 N-..‘_‘_f""‘. M (]
- N
FuPhos Pd G Ny
N"' H=Cl RuPhas, MaOtBu | :|
o
H N~ N

THF, 852, 4h

Mathod W
1-¥ g =[2,3-b] ¥ 3-8~ - F 2 d-4-Ft2 542 - d-1-g-dE)-olv|=: 1-7 g =[2,3-b] T Z7]-8-

d-FH g d-4-7t2 5245 (2-T A d-1-d-dEd)-otn == Wy 20, Q 2 VE AME3le] 3 Ao A4 8-2=
-9 %[2,3-b]H T, 1-(2-olrxoe)IAgld L I-tert-F-EAFIREI A2 d-4-7 2522 RE 1%
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g dolgt,

332 373: HPLC: 97.0% <%, RT = 1.13 min. MS: m/z = 369 [M+H]+.1H NMR (400 MHz, S 22X F-d, ppm)
§ 8.97 (d, J=1.7 Hz, 1H), 8.83 (d, J =5.4 Hz, 1H), 8.75 (d, J = 1.7 Hz, 1H), 6.91 (d, J = 5.4 Hz,
1H), 6.36 (s, 1H), 4.47 (dt, J = 12.7, 2.9 Hz, 2H), 3.38 (q, J = 5.7 Hz, 2H), 3.30-3.12 (m, 2H), 2.51-
2.38 (m, 6H), 2.10-2.01 (m, 4H), 2.00-1.84 (m, 1H), 1.60 (p, J = 5.6 Hz, 4H), 1.53 -1.39 (m, 2H).

g 3gESo] FAE o Az

3E 379 (1-9F=[2,3-b]H A -8-A-9H B d-4-Ft2EAL (2-HHEP-1-d-oE)-o}r=): 3-FZ =27
Z%=[2,3-b]F e, N N-tedod@Arjolnl = I-tert-FEAFIR YA g H-4-7t2H A0 2 BE | HPLC:
93.2% %%, RT = 1.06 min. MS: m/z = 357 [M+H]. 'H NWR (400 MHz, Z2ZXZ2-d, ppn) & 8.96 (d, J =
1.7 Hz, 1), 8.81 (d, J = 5.3 Hz, 1), 8.74 (d, J = 1.7 Hz, 1H), 6.89 (d, J = 5.4 Hz, 1), 6.26 (s,
1H), 4.45 (dt, J=11.4, 2.9 Hz, 2H), 3.32 (q, J = 5.5 Hz, 2H), 3.17 (ddd, J = 12.7, 8.3, 6.1 Hz, 2H),
2.70-2.49 (m, 6H), 2.51-2.38 (m, 1H), 2.17-1.95 (m, 4H), 1.03 (t, J = 7.1 Hz, 6H).

352 380 (4-[(2-tdEolr|-olxgolu i )-md |- 2 D-1-Ft2 523} tert-FE J2HE): &-F2=-
Y= (2,3-b1FFRA, 2-(Hodopni)olEAL ez Fzeto]l= 2 1-boc-4-(o}ln|=rmE) A Hd o 2 BE,
HPLC: >99% <%, RT = 1.11 min. MS: m/z = 357 [M4H]. 'H NMR (400 MHz, S 2Z¥E-d, ppm) & 8.92 (s,
H), 8.77 (dd, J = 5.8, 2.5 Hz, 1H), 8.70 (s, 1H), 7.57 (t, J = 6.3 Hz, 1H), 6.85 (dd, J = 5.8, 2.5
Hz, 1H), 4.43 (d, J = 12.2 Hz, 3H), 3.23 (d, J = 6.6 Hz, 4H), 3.14-2.96 (m, 5H), 2.54 (q, J = 6.5 Hz,
7H), 1.85 (d, J = 11.3 Hz, 5H), 1.55 (q, J = 12.2 Hz, 4H), 1.01 (t, J = 6.9 Hz, 10H).

FE 432 (1-(8-Aop=-FAXAT-5-Y)-AH ) d-4-7t 22 A4 (2-Hoolr| -0 )-olm =) : 8-H 2R -]
HAU-5-7FRUES, I-tert-FE5A 7RI I g d-4-7h 25450 9 N N-tle| Dol ddltjopvl o2 e HPLC:
91.4% %%, RT = 1.95 min. MS: m/z = 381 [M+H]. 'H NWR (400 MHz, Z2ZX2-d, ppn) & 8.95 (d, J =
1.8 Hz, 1H), 8.83 (d, J = 1.8 Hz, 1H), 8.00 (d, J = 8.3 Hz, 1H), 7.06 (d, J = 8.4 Hz, 1), 4.24 (dt, J

=12.3, 2.6 Hz, 2H), 3.44 - 3.29 (m, 2H), 3.19 - 3.07 (m, 2H), 2.58 (s, 5H), 2.44 (s, 2H), 2.21 - 1.95
(m, 4H), 1.20 - 0.83 (m, 6H).

AN 106: 3FE 374 (N,N-YNEN'-[1-(6-EF 22 2-Wd-FAET-4-Y)-F 2 P-4-g e ]-9 g-1,2-1]
olwl) 9] 34

H
s} #\N"”\,FNH- N ! \J{/
_'J E |.-' "s.,-"“"N-"""-. 'w"
h-\,_‘,_,-ﬂ-,.N..-f'-._‘
. NalB:::'l::I; Q (Boci2l TEA " L‘_\ Ho, PAIOH )T

gy w*kﬁ THF W MaH
@’*‘Lﬁ' @r\o

cl
F .‘J-‘"-,_
M

Vﬂtr:x L ot N
RuPthos Pd G1 .
RuFnas, NaDiBu @::j\ MeOH. ,2h  F
N -
H THF, 857C; 4 | . i

Method

Method WV

4-[(2-tedolr - golr| o )-HE |-F H 2 D-1-FI25AH4} WA 22 T4 1,2-tFZ2 g (80 nL)
% 4-EW-n-cbz-TH & (2.0 g; 8.09 mmol), N N-tJoEe&@l ol (1.4 ml; 9.71 mmol) E 2§ Edgo}
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NEARZE =2 =(1.9 g; 8.90 mmol)e] &AL 65 ‘CollAl 3n B+ 7bdsAth. A Eek go
Wztsta, fE2 =gk (250 mb) o2 FAsta, ¥x3tE 4 LF JHEUCIE (2 x 250 mL) o2 AFHsIi).
TS Aw AvolER Axstal, odstal ggstel A sFakltt. IAFE DOMel &3iA7]aL, DM 5 HlE
g9 agudER Sk FelZa4 40g 30vnde ARvtEIHY R HAste], 4-[(2-T]o|Holu] o &o}
)-v 8 ]-m g g-1-7h 2 2 A4 M o 22 (1.5 g, 439 AATH. NS m/z = 348 D], H NIR (400
MHz, DMSO-ds, ppm) & 7.52-7.17 (m, 5H), 5.06 (s, 2H), 3.99 (d, J = 13.2 Hz, 2H), 2.77 (s, 2H), 2.48-

tlo

2.34 (m, 10H), 1.68 (d, J = 12.6 Hz, 2H), 1.62-1.47 (m, 1H), 1.01 (td, J = 12.2, 4.2 Hz, 2H), 0.93 (t,
J=7.1Hz, 6H).

4~{[tert-FEAFIE D -(2-tolo}r| - & )-o}H = |- & }-H H A D-1-7t 2544 W JAHZ: F4 THF
(15 nb) & 4-[@-YoEotrm-oldolu| o )-mE -9 H g d-1-7F 2544 WA o2HE (1.5 g5 4.32
mmol), Egolgolyl (1.2 mL; 8.63 mmol) ¥ U-tert-%€ t7}lRdo|E (1.2 ml; 5.18 mmol)2] &N WA}
o] ALolA wukstitt. FA4 A4S FHstatel A FF3staL, TAFE DCMel &sjAl71aL, DM < wlEhEo] 1t
SIER &u|8H= PuriFlash 40g 15m Ad A9 Azvteagvz GAse], 4-{[tert-F-SA|7tRd-(2-t &
otu| -o &) -oju| = |-v & -3 A g H-1-7} 254 W o ~H2 (1.57 g; 68%)S AUTF. MS: m/z = 448

[M+H]ﬂ I NIR (400 MHz, DMSO-ds, ppm) d 7.46-7.21 (m, 5H), 5.06 (s, 2H), 3.99 (d, J = 13.1 Hz, 2H),

3.17 (d, J = 4.7 Hz, 2H), 3.05 (d, J = 7.2 Hz, 2H), 2.77 (s, 2H), 2.45 (q, J = 7.0 Hz, 4H), 1.86-1.69
(m, 1H), 1.56 (d, J = 13.3 Hz, 2H), 1.38 (s, 9H), 1.03 (td, J = 12.3, 4.0 Hz, 2H), 0.94 (t, J = 7.2
Hz, 6H).

4-[(2-goEolr m-dgolrx)-d |-HH 2 d-1-Ft2EAL fF d2"HE: wgke (70 L) T ~{[tert-F5
A 7R -(2-gol golu] m—o g )-o}n] = |-w g }-3] # 2] A -1-7} 22 A Wl o ~HE (1.6 g; 3.46 mmol)] &
NG, 20 mol% PA(OH),/C ZFv FIEZ A7} A2e H-FH 35 42475 S FZHA, 50C7H4 712 H

Aoh(Hgt 4 AE 38 £% Inl/min). 7] FoAF FA &84S ISt sFeta, ¥4 2dS IF
sloll A AxEFe] (2-tlodoln|-—o 8)-T| A 2] d-4-L | & -F} 2AF tert-HE o 2HE (1.06 g; 980)E LA

th. NSt m/z = 314 D], 'H MMR (400 MHz, DMSO-ds, ppm) & 3.34 (s, 1H), 3.12 (t, J = 7.4 Hz, 2H),

3.02 (d, J=17.2Hz, 2H), 2.92 (d, J = 12.1 Hz, 2H), 2.48-2.35 (m, 8H), 1.69-1.55 (m, 1H), 1.48 (d, J
= 12.4 Hz, 2H), 1.38 (s, 9H), 1.01 (td, J = 12.0, 3.7 Hz, 2H), 0.94 (t, J = 7.1 Hz, 6H).

NN-HEN'-[1-(6-EF L 2-2-HE-A=d-4-Ad)-FudD-4-dvid el &-1,2-ropxl: N N-tJeld-N'-[1-
(6-&F 2 2-2-e-Fmel-4-d)- s el d-4-Ldrd ]-ol -1, 2-t]opl & W V 2 Q5 AH&ste] 2 dAld 2
A 4-2RE-6-EFeR-2-mdFm 2 C-Heldobr o d) -3 g d-4-A D -7 2R tert-FE o |
BowiY 43% FE&= Azt

SHE 3741 HPLC: >99% <%, RT = 1.33 min. MS: m/z = 373 M+H]. 'H NMR (400 MHz, SF2Z¥E-d, ppm)
§ 7.96 (dt, J = 8.3, 3.2 Hz, 1), 7.56 (d, J=10.4 Hz, 1), 7.38 (t, J = 8.8 Hz, 1), 6.77 (s, 1H),
3.57 (d, J=11.8 Hz, 2H), 2.80 (t, J = 11.7 Hz, 2H), 2.76-2.69 (m, 2H), 2.70 -2.63 (m, 4H), 2.64-2.51
(m, 5H), 1.96 (d, J = 12.8 Hz, 2H), 1.80-1.69 (m, 1H), 1.59 (q, J = 11.9 Hz, 2H), 1.05 (t, J = 6.8 Hz,
5H) .

o 3
gE 375 (N, N-HANEN'-[1-(6-ZF L 2-FA=d-4-4)-vH g d-4-dud |- &-1,2-t)o}9): 4-F 2 Z-6-Z
FoRFwd, 4-EWU-n-chz-T gy L N N-tjodoedrjop o2 RE . HPLC: >99% <%, RT = 1.23 min.
MS: m/z = 359 [M+H]'. 'H NMR (400 MHz, S 2Z¥E-d, pom) & 8.69 (t, J = 3.8 Hz, 1H), 8.12-7.98 (m,
M), 7.61 (dd, J = 10.0, 3.3 Hz, 1H), 7.42 (td, J = 8.0, 6.8, 3.9 Hz, 1H), 6.87 (t, J = 3.8 Hz, 1),
3.59 (d, J=11.7 Hz, 2H), 2.83 (t, J =12.0 Hz, 2H), 2.72 (q. J = 6.2, 5.7 Hz, 2H), 2.65 (d, J = 6.1
Hz, 2H), 2.64-2.47 (m, 6H), 1.96 (d, J = 12.8 Hz, 2H), 1.79-1.68 (m, 3H), 1.60 (q, J = 12.2 Hz, 2H),
1.05 (t, J=7.0 Hz, 6H).

38 376 (N,N-"E-N'-[1-(7-EgEZF L2 d-F =8 -4-4)-9 ¥ g 9-4-d & |- &t-1,2-t] o} % ) : 4-F
2R27-(EEEF2de)FAEE, 4-X8-n—cbz-FHgld 2 N N-toLoeaijolyl o 2 e, HPLC: >99%

oo
s
(i

Fee] SRt WHo® Az

i
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%=, RT = 1.65 min. MS: m/z = 409 [WH]. 'H NWR (400 MHz, Z=Z¥2-d, ppn) § 8.79 (d, J = 5.0 Hz,
1H), 8.35 (s, 1H), 8.12 (d, J = 8.8 Hz, 1H), 7.64 (dd, J = 8.8, 1.9 Hz, 1), 6.93 (d, J = 5.0 Hz, 1H),
3.64 (d, J=12.1 Hz, 2H), 2.88 (td, J = 12.1, 2.3 Hz, 2H), 2.73 (t, J = 6.2 Hz, 2H), 2.66 (d, J = 6.6
Hz, 2H), 2.63-2.40 (m, 6H), 2.05-1.92 (m, 2H), 1.77 (ddt, J = 13.9, 6.6, 3.7 Hz, 1H), 1.61 (ad, J =
12.1, 3.8 Hz, 2H), 1.05 (t, J = 7.1 Hz, 6H).

ﬂ%&sw(quﬂ%W“H%&EﬂgeiiﬂgﬁFq*#%%ﬂﬂﬂﬂﬂk%ﬂgkﬂ%ﬂﬁﬂhﬁb:&%
RE-6-(EZEFF2ME) AL, 4-E8-n-cbz-Toed 2L N N-tlolDeldAlr]opl 0 2 HE] . HPLC: >99% <=
%, RT = 1.59 min. MS: m/z = 409 [MtH]". 'H NWR (400 MHz, ZRZEE-d, ppm) & 8.80 (d, J = 5.1 Hz,
1H), 8.32 (s, 1), 8.14 (d, J = 8.8 Hz, 1H), 7.82 (dd, J =8.9, 2.1 Hz, 1H), 6.92 (d, J = 5.1 Hz, 1H),
3.64 (d, J=12.3 Hz, 2H), 2.90 (td, J=11.9, 2.0 Hz, 2H), 2.73 (t, J = 6.2 Hz, 2H), 2.67 (d, J = 6.6
Hz, 2H), 2.60 (t, J=6.0 Hz, 2H), 2.56 (q, J = 7.1 Hz, 4H), 1.99 (d, J = 10.6 Hz, 2H), 1.77 (ddd, J =
12.9, 8.9, 5.3 Hz, 1H), 1.64 (td, J=12.7, 4.0 Hz, 2H), 1.28 (s, 2H), 1.05 (t, J = 7.1 Hz, 6H).

SFE 378 ([1-(6-EFL2-Asd-4-¢)-Hugd-4-dvd]-(2-F g d-1-g-dd)-o}q): 4-S 22 6-5F
2=, 4-EW-n-chz-F Y D 1-(2-oln| o8 FE] Y o 2 RE . HPLC: >99% %, RT = 1.59 min.
MS: m/z = 409 [M+H]'. 'H MWR (400 MHz, ZEZ¥EE-d, ppn) & 8.69 (d, J = 5.0 Hz, 1H), 8.05 (dd, J =
9.2, 5.6 Hz, 1), 7.61 (dd, J = 10.2, 2.9 Hz, 1), 7.43 (ddd, J = 9.2, 8.0, 2.9 Hz, 1H), 6.88 (d, J =
4.9 Hz, 1H), 3.59 (d, J = 12.4 Hz, 1H), 2.83 (td, J = 12.0, 2.3 Hz, 2H), 2.78 (t, J = 6.3 Hz, 2H),
2.66 (d, J=6.6 Hz, 2H), 2.51 (t, J=6.3 Hz, 2H), 2.44 (t, J = 5.3 Hz, 4H), 2.05 (s, OH), 1.97 (dd,
J=12.3, 2.8 Hz, 2H), 1.77 (ddtd, J = 14.1, 10.3, 6.8, 3.6 Hz, 1H), 1.70-1.52 (m, 6H), 1.47 (p, J =
5.6, 5.1 Hz, 2H).

FHE 381 ([1-(6-FFL=-2-vE-F5d-4-9)-FHA g d-4-dEd ]-(2-HH g d-1-Ld-dAd)-oF): 4-F ==
6-ZFQ2-2-veF =Y, 4-¥U-n-chz-HHg]d L 1-(2-o}v]=oe) Tl o2 HE] . HPLC: >99% <%, RT
= 1.34 min. NS: m/z = 385 DM+H]'. 'H NWR (400 MHz, Z2E¥E2-d, ppm) & 7.94 (dd, J = 9.2, 5.5 Hz,
M), 7.54 (dd, J = 10.2, 2.9 Hz, 1), 7.36 (ddd, J = 9.2, 8.0, 2.9 Hz, 1), 6.75 (s, 1), 3.55 (d, J =
12.3 Hz, 2H), 2.80 (dd, J = 12.0, 2.4 Hz, 2H), 2.74 (t, J = 6.3 Hz, 2H), 2.65 (s, 3H), 2.63 (d, J =
6.7 Hz, 2H), 2.47 (t, J = 6.3 Hz, 2H), 2.40 (s, 4H), 1.94 (dd, J = 13.2, 3.5 Hz, 2H), 1.79-1.67 (m,
1), 1.64-1.49 (m, 6H), 1.49-1.34 (m, 2H).

3%E 382 (N,N-TJE-N'-[1-(6-HEA-FA=d-4-A)-F g d-4-do e |- &-1,2-t]o}]): 4-FZZ-6-H &
AlFAEY, 4-ED-n-chz-IHgd 2L N,N-tjododdtjoll o2 HE , HPLC: >99% <%, RT = 1.31 min. MS:
m/z = 371 [M+H] . 'H MR (400 Mz, 22X E-d, ppm) § 8.60 (d, J =4.9 Hz, 1), 7.95 (d, J = 9.1 Hz,
1H), 7.31 (dd, J=9.1, 2.9 Hz, 1H), 7.27 (d, J= 2.8 Hz, 1H), 6.83 (d, J = 5.0 Hz, 1H), 3.94 (s, 3H),
3.58 (d, J=11.7 Hz, 2H), 3.29 (s, 2H), 3.25 (d, J = 6.8 Hz, 2H), 2.77 (t, J = 11.8 Hz, 2H), 2.57 (q,
J=7.1Hz, 6H), 1.86 (d, J = 10.9 Hz, 3H), 1.68-1.53 (m, 2H), 1.48 (s, 9H), 1.06 (t, J = 7.1 Hz, 6H).
33E 383 (N,N-Hod-N'-[1-(7-ZF L =2-FA =53 -4-4)-HHdd-4-gdd e ]-o&-1,2-tJo}H: 4-F22-7-Z
FozdEd, 4-¥U-n-chz-¥dgd 2L N N-tododdrjolwl o 2K E]. HPLC: 98.7% <%, RT = 1.20 min.
MS: m/z = 359 [M+H]'. 'H NMR (400 MHz, S2Z¥2-d, ppm) § 8.68 (d, J = 5.0 Hz, 1H), 7.99 (dd, J =
9.3, 6.2 Hz, 1), 7.64 (dd, J = 10.2, 2.6 Hz, 1H), 7.23 (ddd, J = 9.3, 8.0, 2.6 Hz, 1H), 6.80 (d, J =
5.1 Hz, 1H), 3.59 (d, J = 12.4 Hz, 2H), 2.84 (td, J = 12.1, 2.1 Hz, 2H), 2.70 (t, J = 6.1 Hz, 2H),
2.63 (d, J=6.6 Hz, 21), 2.58 (t, J=6.1Hz, 2H), 2.54 (q, J=7.1Hz, 4H), 1.94 (dd, J = 12.4, 3.2
Hz, 20), 1.73 (dtt, J = 14.1, 6.8, 3.9 Hz, 1H), 1.57 (qd, J = 12.2, 3.8 Hz, 2H), 1.03 (t, J = 7.1 Hz,
6H) .
33E 384 (N,N-toE-N'-[1-(6-HE-FA=d-4-2)-F g d-4-dd g ]-o&-1,2-t]o}7]): 4-FZZ-6-vE 7
5, 4-FD-n—chz-HF Y 2 N N-tjoojdatjoll 0 2 2E] HPLC: >99% <%, RT = 1.36 min. MS: m/z
= 355 (W], 'H MR (400 MHz, S2Z¥2-d, ppm) 6 8.64 (d, J = 4.9 Hz, 1), 7.92 (d, J = 8.6 Hz,

M), 7.75 (s, 1H), 7.46 (dd, J = 8.6, 2.0 Hz, 1H), 6.80 (d, J = 5.0 Hz, 1H), 3.61 (d, J = 12.3 Hz,
2H), 2.80 (td, J =12.0, 2.3 Hz, 2H), 2.71 (t, J=6.1Hz, 2H), 2.64 (d, J = 6.6 Hz, 2H), 2.58 (t, J =
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5.8 Hz, 2H), 2.57-2.49 (m, 7H), 1.94 (dd, J = 12.6, 3.3 Hz, 2H), 1.73 (ddp, J = 9.8, 6.4, 3.8, 3.3 Hz,
1H), 1.60 (qd, J = 12.0, 3.8 Hz, 2H), 1.03 (t, J = 7.1 Hz, 6H).

P2 385 (N N-THAB-N'-[1-(6-EFL2=2-2,3-UrE-FA=d-4-4)-FH ZD-4-drd o &-1,2-T o} 9]
-2 RZ-6-FF22-23-tMEFEd, 4-¥d-n-chz-dHEd N N-tJodedr]ell 0 ZRE . HPLC:
97.2% %, RT = 1.33 min. NS: m/z = 387 W1, H NWR (400 Miz, ZRZEE~d, ppm) & 7.93 (dd, J =
9.1, 5.5 Hz, 1), 7.74 (s, 1), 7.33 (ddd, J = 9.1, 8.0, 2.9 Hz, 1H), 3.33 (s, 2H), 3.17 (d, J = 11.8
Hz, 2H), 2.72 (t, J = 6.2 Hz, 2H), 2.68-2.61 (m, 5H), 2.60 (d, J = 5.8 Hz, 2H), 2.55 (q, J = 7.1 Hz,
4H), 2.37 (s, 3H), 1.86 (d, J = 12.1 Hz, 2H), 1.73 (s, 1H), 1.51 (q, J = 11.7 Hz, 2H), 1.03 (t, J =

7.1 Hz, €H).

313E 386 (N, N-HAE-N'-[1-(7-FF2-2-vE-F &I -4-d)-YH g d-4-drd ]-el&-1,2-to}7l): 4-F =2
27-E2F02-2-vEFEY, 4-2D-n—cbhz-T A L N N-tededrjolql o 2 FE]. HPLC: >99% =%, RT
= 1.13 min. NSt m/z = 373 D+H]. H NWR (400 MHz, S 2E¥E2-d, ppm) & 7.92 (dd, J = 9.2, 6.2 Hz,
M), 7.56 (dd, J = 10.4, 2.6 Hz, 1), 7.17 (ddd, J = 9.2, 8.0, 2.6 Hz, 1), 6.69 (s, 1H), 3.57 (d, J =
12.3 Hz, 2H), 2.81 (td, J = 12.1, 2.3 Hz, 2H), 2.70 (t, J = 6.1 Hz, 2H), 2.64 (s, 3H), 2.63 (d, J =
6.6 Hz, 2H), 2.58 (t, J = 6.0 Hz, 2H), 2.53 (q, J = 7.1 Hz, 4H), 1.93 (dd, J = 12.6, 2.4 Hz, 2H), 1.73
(dtd, J=13.9, 7.5, 6.7, 3.6 Hz, 1), 1.56 (qd, J = 12.1, 3.8 Hz, 2H), 1.03 (t, J = 7.1 Hz, 6H).

SFE 387 ((2-Hugd-1-¥-9E)-[1-(6~EFESF L 2 d-FAEd-4-Q)-Hogd-4-gud]-o}al): 4-F &
2-6-(EZEFLE2WD)FEE, 4-XU-n—chz-HHZd L 1-(2-olr| o) g o2 5E . HPLC: 89.3% &
%=, ORT = 1.57 min. MS: m/z =421 [M#H]". 'H NMR (400 MHz, S222¥2-d, ppm) & 8.78 (d, J = 5.1 Hz,
H), 8.29 (s, 1H), 8.12 (d, J = 8.8 Hz, 1), 7.80 (dd, J = 8.8, 2.1 Hz, 1H), 6.90 (d, J = 5.1 Hz, 1H),
3.62 (d, J=12.6 Hz, 2H), 2.88 (td, J = 12.2, 2.4 Hz, 2H), 2.74 (t, J = 6.3 Hz, 2H), 2.65 (d, J = 6.7
Hz, 2H), 2.47 (t, J = 6.3 Hz, 2H), 2.39 (s, 4H), 1.97 (dd, J = 12.7, 3.2 Hz, 2H), 1.76 (dt, J = 11.4,

3.0 Hz, 1H), 1.67-1.50 (m, 6H), 1.44 (td, J = 6.2, 3.3 Hz, 2H).

S3E 389 (N N-Hod-N'-[1-(7-HE-FAEd-4-¢)-Fogd4-gddd |-o&-1,2-vo}q): 4-F22-7-W D ]
5, 4-E9-n-chz-YdHlgd L N N-vjodoje Aol o 2 EEl . HPLC: 96.5% <%=, RT = 1.29 min. MS:
n/z = 355 W1 H NWR (400 MHz, S22¥2-d, ppm) & 8.65 (d, J = 5.0 Hz, 1H), 7.88 (d, J = 8.5 Hz,
1H), 7.80 (s, 1H), 7.29 (dd, J = 8.6, 1.8 Hz, 1H), 6.77 (d, J = 5.0 Hz, 1H), 3.62 (d, J = 12.4 Hz,
2H), 2.81 (td, J = 12.1, 2.3 Hz, 2H), 2.70 (t, J = 6.1 Hz, 2H), 2.63 (d, J = 6.6 Hz, 2H), 2.62-2.44
(m, 9H), 1.93 (dd, J = 12.6, 2.3 Hz, 2H), 1.73 (ddq, J = 13.9, 6.7, 3.6 Hz, 1H), 1.58 (qd, J = 12.0,
3.8 Hz, 2H), 1.03 (t, J=7.1Hz, 6H).

FE 401 (5-{4-[(2-YoEoln| =-ddo}u|x)-HE |-F I d-1-d}-FAE=d-8-IFIRYEH): 5-BHar-F =4
-8-7tHYUEH | 4-FEU-n-chz-T#HFd @ N N-todojdditjol o2 e . HPLC: >99% 4%, RT = 1.67 min.
MS: m/z = 366 [MHH]. 'H NMR (400 MHz, 222 ¥ 24, ppm) & 9.04 (dd, J = 4.2, 1.7 Hz, 1H), 8.43 (dd,
J=28.6, 1.7 Hz, 1H), 8.00 (d, J = 8.0 Hz, 1H), 7.47 (dd, J = 8.6, 4.2 Hz, 1H), 7.05 (d, J = 8.0 Hz,
1H), 3.50 (d, J = 11.9 Hz, 2H), 2.87 (td, J = 12.0, 2.3 Hz, 2H), 2.71 (t, J = 6.1 Hz, 2H), 2.64 (d, J

= 6.6 Hz, 2H), 2.62 - 2.46 (m, 6H), 1.96 (tt, J = 12.4, 2.1 Hz, 3H), 1.73 (dtt, J = 14.0, 6.7, 3.7 Hz,
1H), 1.58 (aqd, J = 12.0, 3.8 Hz, 2H), 1.03 (t, J = 7.1 Hz, 5H).

AA ] 107: FFE 393 (cis-5-(2,6-UHEd-22Z-4-A)-FHUZ-8-FtHUEH) 9 T4
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) -FAEd-8-7tH

Cis-5-(2,6-HuE-R2 £ -4-A)-AYUYZH-8-JIEYEZ: cis-5(2,6-UvE-EZ=2ZH -4~
EZHOFTRE 79% FEE

HERE WO 1S AREste] 5-ERE-FUEA-8-7tHYEY 3 cis-2,6-HHER
oA

BHHE 393 HPLC: >99% #2%=, RT = 2.70 min. MS: m/z = 269 [M+H]'. 'H NWR (400 MHz, SZZXE-d, ppn)
5 9.61 (s, 1), 9.43 (s, 1), 8.16 (d, J = 8.2 Hz, 1), 7.07 (d, J = 8.2 Hz, 1H), 4.03 (dad, J =
10.2, 6.3, 2.1 Hz, 21), 3.41 (dt, J = 11.8, 1.8 Hz, 2H), 2.77 (dd, J = 12.2, 10.3 Hz, 2H), 1.28 (d, J
= 6.3 Hz, 6H).

o sItEEe] fFARE o R AxEY:
BFE 455 (cis5-(2,6-0HE-R2EZH4-Y)-8-ZF 2 2-HFE[3,4-b]FTRA): 5-F22-§-ZTF o 21g %
[3.4-b]9) 27 2 cis—2.6-UMER2ZH 0 2 HE] | HPLC: >99% <%, RT = 2.38 min. MS: m/z = 263 [M+H] .

1 —
H NMR (400 MHz, S ==3*5-d, ppm) § 8.96 (d, J=1.9 Hz, 1H), 8.80 (d, J = 1.8 Hz, 1H), 8.23 (d, J =

1.3 Hz, 1H), 4.72 - 4.56 (m, 2H), 3.91 (daqd, J = 10.4, 6.2, 2.2 Hz, 2H), 2.81 (dd, J = 12.9, 10.4 Hz,
2H), 1.27 (d, J = 6.3 Hz, 6H).

AAe 108: FFE 395 (N-[1-(8-Alohe-AUEA-5-9)-# FD-4-L v 2 ]-2-t] o B o] -0} A Eofm] =) 9]
b

HCI
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ﬁ H E1DH, 100.°C, 4h

Method H

N-[1-(8-Al ot e-AUEA-5-Y)-F A 2 D-4-d v ]-2-t o dotr| -ofH Bt =) N-[1-(8-Aobre-F L& 7 -
5-)-9H g -4-dr e ]-2-te ot -ol Eotu| =)= 20, Q © HE AMESte] 5-HRR-FUEA-8-7lHY
EY, 2-(YoEolu|)olhEAl =2 FR2e}o|= L 1-boc-4-(olr|=mE)dH U o2 HE 40% F&E 3 ¢
Aell 23 dojxtt.

B2 395: HPLC: >99% ==, RT = 1.88 min. MS: m/z = 381 [M+H]'. 'H NWR (400 MHz, SZZXEZ-d, ppn)
§ 9.54 (s, 1H), 9.39 (s, 1H), 8.12 (d, J = 8.2 Hz, 1H), 7.62 (t, J = 5.9 Hz, 1H), 7.05 (d, J = 8.2
Hz, 1H), 3.65 (dt, J = 13.0, 2.8 Hz, 21), 3.31 (t, J = 6.5 Hz, 2H), 3.06 (s, 2H), 3.01 (td, J = 12.2,
2.4 Hz, 2H), 2.58 (q, J=7.1Hz, 40), 1.93 (dd, J = 13.3, 3.1 Hz, 2H), 1.84 (dtt, J = 14.4, 6.9, 4.0
Hz, 1H), 1.62 (qd, J = 12.4, 3.9 Hz, 2H), 1.05 (t, J = 7.1 Hz, 6H).

b FES] AR WHoR AzH Ut

SEHE 397 (1-(8-Alol=-AYUEdA-5-¢)-HHAHd-4-II2E A4 (2-gddolr]i-og)-olnE): 5-H 2R -7
UZd-8-7lRUEH | I-tert-F-EA7IH DI Hgd-4-7} 2844 2@ N N-t]odog@r]olyl o 2 XE . HPLC:
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>99% %, RT = 1.75 min. MS: m/z = 381 [M+H]ﬂ I NR (400 MHz, E2=3XF-d, ppm) § 9.58 (s, 1H),
9.41 (s, 1), 8.13 (d, J = 8.2 Hz, 1H), 7.06 (d, J = 8.2 Hz, 1H), 6.28 (s, 1H), 3.69 (dt, J = 12.1,
2.4 Hz, 21), 3.34 (q, J=5.1Hz, 2H), 3.06 (ddd, J = 12.3, 10.3, 3.8 Hz, 2H), 2.63-2.47 (m, 6H), 2.39
(tt, J=10.2, 5.1 Hz, 1H), 2.19-2.03 (m, 4H), 1.03 (t, J = 7.1 Hz, 6H).

33E 398 (N-[1-(8-Aol=-FAEH-5-Y)-HH g d4-gdHE |-2-t] o Do}u] m-olA Eolu|E): 5-H 2T -F|=T
8-t UEH, 2-(tlo|dolu|m) ol EA =g Fgael= @ 2-(tlodoln|i)olA|EAL =g agto]=o
ZHE . HPLC: 98.8% %, RT = 2.13 min. MS: m/z = 380 [M#H]'. 'H NWR (400 MHz, ZEZ¥EE-d, ppm) &
9.05 (dd, J = 4.2, 1.7 Hz, 1H), 8.41 (dd, J = 8.5, 1.7 Hz, 1), 8.01 (d, J = 8.0 Hz, 1H), 7.60 (s,
M), 7.47 (dd, J = 8.5, 4.2 Hz, 1H), 7.04 (d, J = 8.0 Hz, 1H), 3.50 (d, J = 11.9 Hz, 2H), 3.32 (¢, J =
6.5 Hz, 2H), 3.07 (s, 2H), 2.86 (td, J = 12.0, 2.2 Hz, 2H), 2.59 (q, J = 7.1 Hz, 4H), 1.90 (d, J =
12.6 Hz, 21), 1.78 (dtt, J = 14.4, 6.8, 3.6 Hz, 1H), 1.62 (qd, J = 12.1, 3.8 Hz, 2H), 1.06 (t, J = 7.1
Hz, 6H).

FIE 403 (1-(8-Aote-FAEP-5-9)-F ¥ d-4-F+2 242 (2-FH A D-1-g-dg)-o}nE): 5-HE W -
H-8-7tRUEH, I-tert-F-EAFIREAH | d-4-7t2 544 2 1-(2-olv o e)FH|d o2 HE . HPLC:
96.7% %%, RT = 2.07 min. MS: m/z = 392 [M4H]. 'H NMR (400 MHz, S22 =¥ Z2-d, ppn) § 9.06 (dd, J =
4.2, 1.7 Hz, 1H), 8.45 (dd, J = 8.6, 1.7 Hz, 1H), 8.02 (d, J = 8.0 Hz, 1H), 7.49 (dd, J = 8.5, 4.2 Hz,
1H), 7.06 (d, J = 8.0 Hz, 1H), 6.22 (s, 1H), 3.54 (d, J = 12.3 Hz, 2H), 3.37 (q, J = 5.6 Hz, 2H), 2.91

(td, J = 11.9, 2.8 Hz, 2H), 2.76 - 2.23 (m, 7H), 2.13 (ad, J = 12.2, 11.3, 3.8 Hz, 2H), 2.08 - 1.94
(m, 2H), 1.73 - 1.52 (m, 4H), 1.53 - 1.36 (m, 2H).

SFE 407 (1-(8-A o} =-F =3 -5-9)-HH Fd-4-F 2B A (2-TdEoln - &)-o}rE: 5-Ha-Fis
-8-7tHUEH | I-tert-FEA7IR I A2 d4-7t2 524 9 N N-tjodoed@itjolyl o 2 HE] . HPLC: 98.2%
45 RT = 2.01 min. MS: m/z = 380 [M#H]'. 'H MR (400 MHz, SZ2X2-d, ppm) § 9.05 (dd, J = 4.2,
1.7 Hz, 1H), 8.44 (dd, J = 8.5, 1.7 Hz, 1H), 8.01 (d, J = 8.0 Hz, 1), 7.49 (dd, J = 8.6, 4.2 Hz, 1H),
7.05 (d, J=8.0 Hz, 1), 6.25 (s, 1), 3.53 (d, J=12.6 Hz, 2H), 3.34 (q, J = 5.5 Hz, 2H), 2.90 (td,

J=11.8, 2.8 Hz, 2H), 2.69 - 2.44 (m, 6H), 2.35 (tt, J = 11.1, 4.3 Hz, 1H), 2.22 - 1.92 (m, 4H), 1.03
(t, J=7.1Hz, 6H).

AR 109: BEE 404 (2-(3-P15A - Do}l )N-(1-51 2] £[2,3-b] %) 2 21-8-U -5 9 2] ©-4- L & )-o} A =
ohul=)e) 4

&)

J

OH

K

N
M ol N
B j THF, BT, oin | j
NT N ;
NN

Method 38

U 36

2-(3-Hl1E A -H do}r| 1= )-N-(1-7] 2| = [2,3-b] ¥ Z} R -8-U -F A ] D -4-L v & )-o}H Eolu] =: F4= THF (2.0 ml)
% 2-[(3-WEAFH D) olr] = ol EAL (77.7 mg: 0.429 mmol) 2 1,1'-7lRduje]mtiE (69.6 mg; 0.429
mmol)e] &oH-& A4 15 min &< wRkstar, C-(1-92%=[2,3-b] ¥ e-8-d-F g d-4-d)-v o}l 3| =
2E2ete]= (80.0 mg: 0.286 mmol)S FH7Fskltt. whg EFES HHAbe] A2olA wwkstar, o] 7hehstel A
EFSATh. FAFE DMl 88 A171aL, DCM & HlEhEo] 2t ER &8k= PuriFlash NH2 35g 30vm A
el ARvEIYY R A8k,
2-(3-mIE A -g o] =) -N-(1-9] 2] = [2,3-b] ¥ &} -8-L-T] H g 4~ | & ) -o} | Eopu| = (63 mg; 54.2%)F
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At

Folr W 3604, 7] &ul= THE tidlel DMFY <= Sivh)

—~

BI3E 404: HPLC: >99% <%, RT = 1.93 min. MS: m/z = 407 [M+H]+. lH NMR (400 MHz, 223 F-d, ppm)
§ 8.95 (d, J=1.7Hz, 1H), 8.79 (d, J=5.4 Hz, 1H), 8.71 (d, J = 1.7 Hz, 1), 7.11 (t, J = 8.1 Hz,
1H), 6.87 (s, 1H), 6.85 (d, J = 5.5 Hz, 1H), 6.37 (ddd, J = 8.2, 2.3, 0.8 Hz, 1H), 6.24 (ddd, J = 8.1,
2.3, 0.9 Hz, 1H), 6.18 (t, J = 2.3 Hz, 1H), 4.40 (d, J = 12.4 Hz, 2H), 3.82 (s, 2H), 3.76 (s, 3H),
3.27 (t, J=6.4Hz, 21), 3.02 (td, J = 12.4, 2.4 Hz, 2H), 1.95 - 1.73 (m, 3H), 1.51 (aqd, J = 12.0,
3.9 Hz, 2H).

U SE S0l fARE W eR AlxE o

SFE 406 (2-tert-F o =-N-(1-¥FE[2,3-b]¥ A -8-E-F g d4-LH & )-o} A Eolr| =) : C-(1-9] ]
=[2,3-b]¥eH-8-d-v] g d-4-U)-mdo}rl =T 2eo]l= 2 2-(tert-FHolu|)olHEAlL =T
Zlo| =2 BE . HPLC: 98.1% <%, RT = 1.11 min. MS: m/z = 357 [MH]. 'H NNR (400 MHz, Z2z¥2-d,
ppm) & 8.95 (d, J = 1.7 Hz, 1H), 8.79 (d, J = 5.4 Hz, 1H), 8.72 (d, J = 1.7 Hz, 1), 7.67 (s, 1H),
6.87 (d, J=5.41Hz, ), 4.44 (d, J=12.1Hz, 2H), 3.33 - 3.19 (m, 4H), 3.07 (td, J = 12.5, 2.3 Hz,
9H), 1.90 - 1.84 (m, 2H), 1.73 - 1.64 (m, 1H), 1.57 (qd, J = 12.3, 11.8, 3.8 Hz, 2H), 1.09 (s, 8H).

BE 413 (2-tert-FEop| =-N-[1-(8-AJol=-AEd-5-4)-F F g D-4-LH |- Eo}r| =) 5-H 21 -F)
FH-8-IMHYE™, A-(boc-obr|immlE) 2 B 2-(tert-FHopHm)olEAL BRI R =R,
HPLC: 97.7% <=3, RT = 2.19 min. NS m/z = 380 [W+H]". H NMR (400 MHz, ZEZEE-d, ppm) 6 9.05 (dd,
J=4.2, 1.7 Hz, 1H), 8.41 (dd, J = 8.6, 1.7 Hz, 1H), 8.00 (d, J = 8.0 Hz, 1H), 7.73 (s, 1H), 7.47
(dd, J=28.5, 4.2 Hz, 1), 7.04 (d, J = 8.0 Hz, 1), 3.50 (d, J = 12.3 Hz, 3H), 3.32 (t, J = 6.5 Hz,
2H), 3.29 (s, 2H), 2.85 (td, J=12.0, 2.3 Hz, 2H), 1.91 (d, J = 12.0 Hz, 2H), 1.78 (dddd, J = 17.6,
10.3, 6.8, 3.1 Hz, 1H), 1.62 (qd, J = 12.0, 3.8 Hz, 2H), 1.12 (s, 9H).

Aol 1100 e 425 (N-[1-(8-Aot=-AEd-5-9)-5,5-HEFL2-9 72 d-3-d |-2-H D o}r| m-o}A E
ol =)} &

F, E H
NH: M
L i Yy
N H=GC1 5 M. N Q
—
-2
T37, DIPEA
i o
M DCoM W
” Mothod 20 Il
&)

N-[1-(8-Alot=-FA &R -5-Y)-5,5-T FF 2 2-F g d-3-d ]-2-t H| D o}H] =-op A Eo}u] =1 N-[1-(8-A] o} -
E9-5-¢9)-5,5-HEFE-9 A g d-3-d |-2-t W dojr| oA Eopr| == W 208 AFESe] 5-(5-0FH] k-
3, 3-UEFE-AHgd-1-d)-HA=d-8-7tHUEZ =2 F2gol= 9 NN-tHEIIYIZHE 39% T&=2
FolRlTt.

3IHE 425: HPLC: 96.6% <=X=, RT = 2.16 min. MS: m/z = 374 [M+H]+.1H NMR (400 MHz, E223X5-d, ppm)
§ 9.11 (dd, J = 4.2, 1.7 Hz, 1H), 8.65 (dd, J = 8.6, 1.7 Hz, 1H), 8.06 (d, J = 7.9 Hz, 1H), 7.87 (s,
1H), 7.57 (dd, J = 8.6, 4.2 Hz, 1H), 7.14 (d, J = 8.0 Hz, 1H), 4.63 (s, 1H), 3.51 (q, J = 10.7, 10.3
Hz, 1H), 3.41 (q, J = 12.4 Hz, 1H), 3.37 - 3.16 (m, 2H), 3.06 - 2.84 (m, 2H), 2.45 - 2.31 (m, 1H),
2.28 (s, 6H), 1.56 (s, 1H).

Al 111: B3E 436 (1-B-EFESFLEME-A=3-5-U)-HHgd-4-7t2 544 [2-(AE-HE-o}7]=)-
ddl-olm =) AA
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H

Cel n“TﬂH v} oﬁ,wmh‘;ﬁx
F”” ot () /N

2
Iy
I

MeQH. THF. RT. o

§*

Nf’ RuPhes P 31 T3P, DIPEA
oF RuPhos; G55 l:;-\_l | DCK, BT, aln : i |
5 HBuCH, BS°C, Bh W Mathad | b ik i Il\#l.‘“_;_]
Methad W CFs OF4 |

CF;

1-(8-EF EF L 2d-FAE3-5-U)-AHH D471 2542 [2-(AE-HE-otr )" ]-ofr = 1-(8-Eg &
o 2ud-FEd-5-d)-A A d-4-7F2 522 [2-(E-vld-ojv])-o " |-olm|== W V, T 2 208 A
s rHER-8-(EZZEFo )AL, o4 Jdzd-4-7t254gelE B (2-opv| e e) (o") e
ofvl 0 B HLE] 48% &R 3 WAld Ax folxrt.

3138 436: HPLC: 98.3% <%=, RT = 2.55 min. MS: m/z = 409 [M+H]+.1H NMR (400 MHz, S 22X F-d, ppm)
§ 9.04 (dd, J =4.2, 1.8 Hz, 1H), 8.50 (dd, J = 8.6, 1.8 Hz, 1H), 7.97 (d, J = 8.0 Hz, 1H), 7.47 (dd,
J=18.6, 4.2 Hz, 1), 7.06 (d, J = 8.0 Hz, 1H), 6.25 (s, 1H), 3.47 (dt, J = 12.6, 3.5 Hz, 2H), 3.40
(d, J=6.2 Hz, 2H), 2.86 (td, J = 11.9, 2.7 Hz, 2H), 2.53 (s, 4H), 2.42 - 2.20 (m, 4H), 2.13 (ad, J =
12.1, 11.3, 3.8 Hz, 2H), 2.04 (dd, J = 12.8, 3.6 Hz, 2H), 1.10 (t, J = 5.9 Hz, 3H).

D I O EX R

e 41 (1-(-EFS702Wg-AE-5-9)-9 2 d—4-712 24N (2-952d-1-d-od)-o}r]=): 5-
HER-g-(EgEFezde) e, oY Iud-d-s22duelE @ 1-(2-ol o) F R oz R Y,
HPLC: 98.0% =%, RT = 2.63 min. MS: m/z = 435 [M+H] . H NMR (400 MHz, 223 F-d, ppm) § 9.03 (dd,
J=4.2, 1.8 Hz, 1H), 8.50 (dd, J = 8.6, 1.8 Hz, 1H), 7.96 (d, J = 8.0 Hz, 1H), 7.47 (dd, J = 8.6, 4.2
Hz, 1H), 7.06 (d, J = 8.0 Hz, 1H), 6.24 (s, 1H), 3.47 (dt, J = 11.9, 2.6 Hz, 2H), 3.37 (td, J = 6.1,
4.8 Hz, 2H), 2.86 (td, J = 11.8, 2.7 Hz, 2H), 2.47 (t, J= 6.0 Hz, 2H), 2.44 - 2.27 (m, 5H), 2.13 (qd,
J=12.1, 11.3, 3.8 Hz, 2H), 2.08 - 1.96 (m, 2H), 1.59 (p, J = 5.6 Hz, 4H), 1.52 - 1.38 (m, 2H).

e 442 (1-(8-EelEFL2MY-AEA-5-U)- U472 240 (- S-S W-2-Lv1G)-o}H] =)
5-MER-g-(EelEFORME)ARE, Y Adeu-4-taRddels R (- 95 Eed-2-2)vgolrl o 2
FE. HPLC: 98.7% %, RT = 2.55 min. MS: m/z = 421 [M+H] . H NMR (400 MHz, S22 E-d, ppm) §
9.04 (dd, J =4.2, 1.8 Hz, 1H), 8.50 (dd, J = 8.6, 1.8 Hz, 1H), 7.97 (d, J = 8.0 Hz, 1H), 7.47 (dd, J
= 8.6, 4.2 Hz, 1H), 7.06 (d, J = 7.9 Hz, 1H), 6.12 (d, J = 7.8 Hz, 1H), 3.66 (ddd, J = 13.7, 7.9, 2.5
Hz, 1H), 3.47 (dt, J = 12.1, 3.3 Hz, 2H), 3.13 (ddd, J = 13.7, 4.1, 2.4 Hz, 1H), 3.07 (ddd, J = 9.3,
6.8, 2.5 Hz, 1H), 2.86 (tt, J = 11.8, 3.2 Hz, 2H), 2.46 - 2.38 (m, 1H), 2.33 (s, 3H), 2.24 (td, J =
9.4, 7.5 Hz, 1), 2.14 (qt, J = 11.3, 3.3 Hz, 2H), 2.03 (dd, J = 13.5, 3.6 Hz, 2H), 1.96 - 1.83 (m,
1H), 1.80 - 1.65 (m, 2H), 1.60 - 1.47 (m, 2H).

4 46 (1-(-EIEFLZAL-AEV5-0)-IA D425 2% (2Tl Do}rlm-o]D)-o}m|=): 51
ERS-(EYEZFozde)F =, JdY ddgdd-4-7l2E 4 o]E @ n n-yodogdditjolvl o 2 K E] . HPLC:
>99% <%, RT = 2.63 min. MS: m/z = 423 [M+H]ﬂ H R (400 Mz, E22¥EF-d, ppm) & 9.04 (dd, J =
4.2, 1.8 Iz, 1), 8.49 (dd, J = 8.6, 1.8 Hz, 1), 7.97 (d, J =8.1 Hz, 1), 7.47 (dd, J = 8.6, 4.2 Hz,
1H), 7.06 (d, J = 8.0 Hz, 1H), 6.25 (s, 1H), 3.47 (dt, J = 11.8, 2.8 Hz, 2H), 3.34 (q, J = 5.3 Hz,

2H), 2.86 (td, J = 11.8, 2.8 Hz, 2H), 2.63 - 2.49 (m, 6H), 2.34 (tt, J = 11.2, 4.3 Hz, 1H), 2.12 (ad,
J=12.2, 11.2, 3.8 Hz, 2H), 2.07 - 1.97 (m, 2H), 1.04 (t, J = 7.1 Hz, 6H).

AAd 112: FFE 443 (2-yo ol =N-[1-(8-EFEZF L 2WE-F =3I -5-9)-9 5 g d-4-d v & ]-o}A| Eo}
=) A

- 439 -



[1516]
[1517]

[1518]

[1519]

[1520]

[1521]

[1522]

[1523]

ZIHSd 10-2025-0043596

NHBac

(S NHBoo :
HCI P
N Y
L (ri RAGFEE
__HCl
MeOH,
NT RuPhes Pd G1 T3P, DIPEA
RuPhos, Cs,C04 DCM, KT, ofn
Fa tBUOH. BS°C, 8h Method Q
Method 20

Method V

-t gotr =N-[1-(B-EFEF L2 E-FAEH-5-¢)- »Mlﬂlﬂ -4-dWd]-olAEolm=:  2-T]o Fopr] 1-N-
[1-(8-EgEFo =Y ﬂ%% 5-A)-F A d-4-dud |-ofA Ecr| == W V, Q H 205 ARESte], 5-HE
R-3-EPEFoRdd-FEd, 4-(boc-otv]mve) A d 2 2-(Hddolr| )0l ELl slER TR efol=
R 55% &2 3 Aol 73%% FolRlTt.

B2 443: WPLC: >99% %25, RT = 2.76 min. MS: m/z = 423 [M+H]'. 'H NWR (400 MHz, SZZXZ-d, ppn)
§ 9.02 (dd, J=4.2, 1.8 Hz, 1H), 8.45 (dd, J = 8.6, 1.8 Hz, 1H), 7.95 (d, J = 8.1 Hz, 1H), 7.60 (s,
M), 7.44 (dd, J = 8.6, 4.2 Hz, 1), 7.04 (d, J = 8.0 Hz, 1), 3.43 (dt, J = 12.7, 2.9 Hz, 2H), 3.32
(t, J=6.5Hz, 2H), 3.06 (s, 2H), 2.81 (td, J = 11.9, 2.3 Hz, 2H), 2.58 (q, J = 7.2 Hz, 4H), 1.89
(dd, J = 12.8, 3.0 Hz, 2H), 1.77 (ddtd, J = 13.6, 10.0, 6.6, 3.6 Hz, 1H), 1.62 (qd, J = 11.9, 3.8 Hz,
2H), 1.05 (t, J=7.2 Hz, 6H).

08 g3ESe] fAS WHo s AxE )

SFE 448 (2-HHHH-1-E-N-[1-(B-EFEFL2HE-FA=T-5-Y)-FH g d-4-d e |-l EolH =) 5-H
2R--EYZFORME-FEd, 4-(boc-otreve)Idgld 9 FHP-1-d-olAEAICZRE . HPLC:
97.6% %%, RT = 2.79 min. MS: m/z = 435 [MWHH]. 'H MR (400 MHz, ZZEZ¥E2-d, ppm) § 9.03 (dd, J =
4.2, 1.8 Hz, 1H), 8.46 (dd, J = 8.6, 1.8 Hz, 1H), 7.96 (d, J = 8.0 Hz, 1H), 7.45 (dd, J = 8.6, 4.2 Hz,
9H), 7.05 (d, J = 8.0 Hz, 1H), 3.44 (dt, J = 11.7, 2.4 Hz, 2H), 3.33 (t, J = 6.5 Hz, 2H), 2.99 (s,
oH), 2.82 (td, J = 11.9, 2.3 Hz, 2H), 2.49 (t, J = 5.3 Hz, 4H), 1.89 (dd, J = 12.3, 2.6 Hz, 2H), 1.77
(tdd, J = 10.0, 8.6, 5.0 Hz, 1H), 1.70 - 1.54 (m, 6H), 1.54 - 1.42 (n, 2H).

AN 113: 33E 444 € FFE 445 (1-(8-EF ST o 2rE-AEA-5-9)-9 g d-4-Ft = B2 ((R)-1-A
g2xzdvd-gEgd-3-¢)-olr= 2 1-(8-EfEFLE2ME-FA=d-5-¢)-FH g d4-I=EA ((S)-1-
NEzzzdrd-gEgd-3-d)-ol =) e A

H
Oy, OH Ck_ ‘NTNH? Qo 2N Ue{?_.r-i;
M
Fﬁ = %m (k
- =
0]
N T3P, DIPEA -
DCM, BT, ain | |
| L
M N N

Method 20

|
CFs CFs CFy

isomar 1 isomar2

1-(8-E ‘é—?—_?_iuﬂg—ﬂlgﬁ—&@_)—Sﬂfﬂ]ﬂ‘a—zL—?]-_E_%/“‘} (R-1-AZ2x2gv -9 &2 dD-3-9)-ot =
2 1-B-EYESFLEAE-A=U-5-¢)- g d-4-FI25 44 (-1 ASZ2Z 2G| - EFD-3-Y)-o}n|
=: 1—(8—‘53]%‘—?9_ He-F5d-5-4)-F A g d-4-71 2524 (R)-1-AIE2Z24WeY-T) S8 d-3-Y) -}
= g 1-QR-EYEFEdd-H=d-5-9)-9 g d-4-7t 2544 ((9)-1-ANE2x22dud-9 &8 d-3-4)-o}
nEs By 208 AMESte], 1-(B-EFEFEdE-Fi5d-5-9)-9H g d-4-7t 2544 9 1-(A S22 22y
DI EYI-3-oHIERYH 62% FEE dofHrt. dIHeMES 719 SFC A=EntET#s (Fi: 1.0 x 25.0
cm Lux Amylose-1); CO, Co—&wl (&uj B): o€t 0.5% vid€oldiz}l &7, F&ul 9 : 55% Co-&ml, 10

mL/min; A28l 9t&l: 100 bar; Y 2%: 40 0OE =3 st
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ofo]Am 1: HPLC: 98.6% <%, RT = 2.84 min. MS: m/z = 447 [M+H]+.]H NMR (400 MHz, ===3F-d, ppm)
§ 9.04 (dd, J =4.2, 1.8 Hz, 1H), 8.49 (dd, J =8.6, 1.8 Hz, 1H), 7.96 (d, J = 8.0 Hz, 1H), 7.47 (dd,
J=28.6, 4.2 Hz, 1), 7.06 (d, J=7.9 Hz, 1H), 5.95 (s, 1H), 4.50 (dddd, J = 10.6, 8.5, 4.5, 2.8 Hz,
1H), 3.47 (d, J = 12.5 Hz, 2H), 3.02 (td, J = 8.7, 3.5 Hz, 1H), 2.84 (td, J = 11.8, 2.6 Hz, 2H), 2.77
(dd, J =10.1, 2.4 Hz, 1H), 2.53 (dd, J = 10.0, 6.5 Hz, 1H), 2.41 - 2.19 (m, 5H), 2.12 (qd, J = 12.0,
11.5, 3.7 Hz, 2H), 2.06 - 1.96 (m, 2H), 1.63 (dtd, J = 11.9, 7.9, 3.7 Hz, 1H), 0.89 (dddd, J = 11.5,
8.1, 4.8, 2.4 Hz, 1H), 0.58 - 0.45 (m, 2H), 0.13 (ddd, J = 6.7, 4.9, 3.7 Hz, 2H).

ofolam 2: HPLC: >99% %%, RT = 2.84 min. MS: m/z = 447 [M+H]'. 'H NVR (400 MHz, ZEEEZ2-d, ppn)
§ 9.04 (dd, J=4.2, 1.8 Hz, 1H), 8.49 (dd, J = 8.6, 1.8 Hz, 1H), 7.96 (d, J = 8.0 Hz, 1H), 7.47 (dd,
J=8.6, 4.2 Hz, ), 7.06 (d, J=8.0 Hz, 1), 5.96 (s, 1H), 4.52 (s, 1H), 3.47 (d, J = 11.9 Hz, 2H),
3.04 (s, ), 2.84 (td, J = 11.9, 2.7 Hz, 2H), 2.78 (d, J = 8.2 Hz, 1), 2.54 (dd, J = 10.1, 6.5 Hz,
), 2.47 - 2.19 (n, 4H), 2.12 (qd, J = 11.9, 11.4, 3.7 Hz, 2H), 2.02 (d, J = 12.8 Hz, 2H), 1.62 (s,
9H), 0.98 - 0.82 (m, 1H), 0.65 - 0.41 (m, 2H), 0.14 (q, J = 5.0 Hz, 2H).

AAe 114: B3E 447 (N-[(3R,55)-1-(8-Aloh=-AUE-5-4)-5-H & -3 7| 2| D -3-L |-2-T] v D o} ] 2= -0} A
Eotu|=) 9] 7

\GNHE \UN.\H,.-'\.T;
Y oHa JwaNN ®

T3P, DIFEA L,jj
N DM, BT, o

Il Method 20 ||I

— "

MK%jSﬂ%&N4bﬂ4%%ﬁﬂbﬁﬂﬁkﬂﬂﬂ%%ﬂP%QﬂgﬂﬂiwwEﬂﬂEiN{BK%%P
(8-Alolwe-AUEd-5-d)-5-E - d-3-d |-2-gudolu] m-olH Eolu| == WY 208 ARgSY 5
H%5®30WL:5ﬂ%14ﬂﬂ%%MkﬂlsﬂEQE% slezazglols @ N N-TWEZFHAE 7% &
&2 Ado.

S}¥HE 447: HPLC: 97.2% <%, RT = 2.01 min. MS: m/z = 353 [M+H]+.1H NMR (400 MHz, S =23%-d, pppm)
§ 9.61 (s, 1H), 9.41 (s, 1H), 8.11 (d, J = 8.2 Hz, 1H), 7.14 (d, J = 8.9 Hz, 1H), 7.11 (d, J = 8.2
Hz, 1H), 4.34 - 4.20 (m, 1H), 3.92 (ddt, J = 11.7, 4.0, 1.9 Hz, 1H), 3.61 (ddd, J = 12.3, 4.0, 2.0 Hz,
1), 2.96 (s, 2H), 2.76 - 2.59 (m, 2H), 2.30 (s, 6H), 2.26 - 2.05 (m, 2H), 1.18 (q, J = 11.9 Hz, 1H),
1.01 (d, J=6.5Hz, 3H).

o2 sgEE] A WHo R A ZEHATH:

3E 460 (2-tr|Eopu]=-N-[(3R,5S)-1-(8-EF L2~ T E[3,4-b] ¥ F-5-Y )-5-HE-F H g H-3-L ]-o}
MEolu|=): (3R,55)-1-(8-FF L 2-J g =[3,4-b]F &3 -5-U)-5-WE-T gl -3-Lo}7l =2 F 2 o=
o N N-U e 2@ A 0 2 E | HPLC: >99% <%, RT = 1.65 min. MS: m/z = 347 D1, 'H NMR (400 MHz, 2
ZRYEE-d, ppn) § 8.94 (d, J= 1.8 Hz, 1H), 8.82 (d, J= 1.8 Hz, 1), 8.21 (d, J = 1.4 Hz, 1), 7.12
(d, J =85 Hz, 1H), 4.90 (ddt, J = 12.3, 4.1, 1.8 Hz, 1H), 4.66 (ddt, J = 12.7, 3.8, 1.8 Hz, 1H),

4.95 - 4.13 (m, 1H), 3.01 - 2.89 (m, 2H), 2.79 (dd, J = 12.3, 10.7 Hz, 1H), 2.61 (dd, J = 12.7, 11.0
Hz, 1H), 2.30 (s, 6H), 2.22 - 2.14 (m, 1H), 2.08 (dddt, J = 14.9, 10.8, 7.8, 3.6 Hz, 1H), 1.13 (q, J =
11.8 Hz, 1H), 1.00 (d, J = 6.7 Hz, 3H).

3eE 466 (N-[(3R,59)-5-HE-1-(8-HE-FA=A-5-4)-F H g d-3-< |- EZHU-4-L-olANEo}HE):
BR%)5ﬂ%1(8ﬂ%?ﬁﬂl5“)Aﬂaﬂ3°ww1dﬁiﬁiﬂﬂt“”ZUE% Lol EAF =R
Zzalo|= o @ RE . HPLC: >99% %%, RT = 1.62 min. MS: m/z = 383 [M+H]'. 'H MVR (400 MHz, 222 ¥ 2,

ppm) & 8.93 (dd, J = 4.2, 1.8 Hz, 1H), 8.54 (dd, J = 8.5, 1.8 Hz, 1H), 7.48 - 7.38 (m, 2H), 7.02 (d,
J =17.6 Hz, 1H), 6.98 (s, 1H), 4.42 - 4.26 (m, 1H), 3.71 (t, J = 4.6 Hz, 4H), 3.52 (ddt, J = 10.8,
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4.1, 1.7 Hz, 1H), 3.22 (ddt, J = 11.4, 3.7, 1.7 Hz, 1H), 3.08 - 2.93 (m, 2H), 2.74 (d, J = 0.9 Hz,
3H), 2.60 - 2.44 (m, 4H), 2.39 (td, J = 10.8, 2.1 Hz, 2H), 2.24 - 2.07 (m, 2H), 1.11 - 0.93 (m, 4H).

e 469 (2-tiv|do}m :=-N-[(3R,59)-1-(8-EF Q0 2-FHAEWA-5-¢)-5-m&d-9 5 2| 9-3-L |-o}H Eolm| =):
(3R,58)-1-(8-ZEF L Z2-F=d-5-4)-5-H -7 g d-3-Lo} | ERFRTo| = L
NN-TimE 2 e A0 2 RE] . HPLC: 94.0% 4%, RT = 1.70 min. MS: m/z = 345 [M+H]". 'H NMR (400 MHz, 2=

ZE-d, ppm) § 8.95 (dd, J = 4.2, 1.7 Hz, 1H), 8.55 (dt, J = 8.6, 1.7 Hz, 1H), 7.50 (dd, J = 8.6,
4.2 Hz, 1), 7.29 (dd, J = 10.4, 8.3 Hz, 1H), 7.07 (d, J = 8.5 Hz, 1H), 7.02 (dd, J = 8.3, 4.2 Hz,
1H), 4.32 (dddd, J = 14.6, 10.5, 8.4, 4.1 Hz, 1H), 3.52 (ddt, J = 10.9, 4.1, 1.8 Hz, 1H), 3.20 (ddt, J
= 11.3, 3.7, 1.8 Hz, 1), 2.93 (d, J = 2.2 Hz, 20), 2.39 (q, J = 10.9 Hz, 2H), 2.28 (s, 6H), 2.21 -
2.04 (m, 2H), 1.11 - 0.92 (m, 4H).

SFFE 470 (N-[(3R,59)-1-(8-EF L. 2-F&EH-5-U)-5-WE-HH g d-3-U]-2-REEH4-U-olH Eo}H| =):
(3R,58)-1-(8-ZF L 2-FAd-5-Y)-5-vd-ydg|d-3-Po}¥l Fl=2F2do]= L 2-HEZF ol EA 3]
eIzl o2 e HPLC: >99% <%, RT = 1.73 min. MS: m/z = 387 [M+H]'. 'H NMR (400 MHz, ZE=¥%
E-d, ppm) & 8.95 (dd, J = 4.1, 1.7 Hz, 1H), 8.55 (dt, J = 8.6, 1.7 Hz, 1H), 7.50 (dd, J = 8.6, 4.2
Hz, 1H), 7.29 (dd, J = 10.4, 8.3 Hz, 1H), 7.03 (dd, J = 8.3, 4.2 Hz, 1H), 6.99 (s, 1H), 4.41 - 4.23
(m, 1H), 3.71 (s, 4H), 3.55 - 3.46 (m, 1H), 3.25 - 3.16 (m, 1H), 3.00 (s, 2H), 2.51 (s, 4H), 2.44 -
2.27 (m, 2H), 2.22 - 2.05 (m, 2H), 1.11 - 0.90 (m, 4H).

SE 471 (N-[(3R,55)-1-(8-EF L 2-FA=d-5-4)-5-"E-F g d-3-d]-2-(1-vE- H ZHd-4-d)-oI E
ofml=): (3R,59)-1-(8-&F giﬁ%ﬁk&%%&ﬂ%nwwﬁk&%}ﬂl Z2FReo|s g 1-vd-4-v) 92

WOl EALO 2R E . HPLC: >99% <%, RT = 1.84 min. NSt m/z = 399 [MHI]". H NMR (400 Milz, 222EE~d,

ppm) & 8.95 (dd, J = 4.2, 1.7 Hz, 1H), 8.55 (dt, J = 8.6, 1.7 Hz, 1H), 7.51 (dd, J = 8.6, 4.2 Hz,

1), 7.29 (dd, J = 10.4, 8.3 Hz, 1H), 7.01 (dd, J = 8.3, 4.2 Hz, 1H), 5.25 (d, J = 8.0 Hz, 1H), 4.31
(ddq, J=16.1, 8.3, 4.1 Hz, 1H), 3.63 - 3.48 (m, 1H), 3.26 - 3.08 (m, 1H), 2.81 (t, J = 10.3 Hz, 2H),

2.35 (dt, J =17.8, 10.8 Hz, 2H), 2.25 (s, 3H), 2.21 - 2.07 (m, 2H), 1.93 (tdd, J = 11.7, 5.4, 2.6 Hz,

2H), 1.80 (dp, J = 11.2, 3.5 Hz, 1H), 1.74 - 1.64 (m, 2H), 1.34 - 1.21 (m, 2H), 1.04 - 0.91 (m, 4H).

AAe 115: 3EE 449 € BFE 450 (N-[(R)-1-(8-Alol=-FAEH-5-Y)-5,5-0ZF . 2-HHgd-3-d |-
2-guldon| ol Eolr|= & N-[(S)-1-(8-Alo}=-F &T-5-9)-5,5-1ZF e 2-H ¥ g d-3-d ]-2-tw Lo}
" -olA Eolr| =) o] A

F, n 53 F H
o -
e T AT
HD"J.L""'N I

LT

T3P, DIFEA
DCM. RT. ain
Mathod 20

tsomer 1 somer 2

N-[(R)-1-(8-Alo}=-F=5R-5-U)-5,5-HEF L2~ ¥ 2 d-3-d | -2-T | do}r| =-otH Eoful = R N-[(S)-1-
(8-Aohe-F=d-5-4)-5,5-tUEF L 2- g d-3-d]-2-trdolr| m-of Eotm = N-[(R)-1-(8-A]o}2=-]
H=H-5-90)-5,5-HEF e 2-v g d-3-d |-2-H r o] tm-opA| Eopr| = Bl N-[(S)-1-(8-A]ob -7 351 -5-< ) -
5,5-HEF e 2-v g d-3-d |-2-tr Dol m-op Eolr| == W 208 AFE-SFe], 5-(5-0br] -3, 3-H &+ L
Z-9Hgd-1-d)-AEA-8-7IRUED s=zFaelol= L NN-trdIFgr o Ry 250 F&2 dojHu.
dIftElem 5ol 71€ SFC AZrtEady s g 2250tk (2d: 1.0 x 25.0 cm CHIRALPAK TA; €02 Co—&
ml (&9 B): 0.5% TivldolvlS zh= wiekd; F&v] W 45% Co-&vl, 6 mlL/min; AlZ=¥] <t¥: 100 bar;

(o)
A L5 30 ().

ofo]Aw 1: HPLC: >99% <%, RT = 2.06 min. MS: m/z = 374 [M+H]+. I NIR (400 MHz, S=2=3&-d, ppm)
§ 9.11 (dd, J =4.2, 1.7 Hz, 1H), 8.65 (dd, J =8.6, 1.7 Hz, 1H), 8.06 (d, J = 7.9 Hz, 1H), 7.87 (s,
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M), 7.57 (dd, J = 8.6, 4.2 Hz, 1), 7.14 (d, J = 7.9 Hz, 1H), 4.63 (s, 1H), 3.51 (dd, J = 21.5, 10.2
Hz, 1H), 3.43 (d, J = 11.9 Hz, 1H), 3.35 - 3.18 (m, 2H), 3.04 — 2.90 (m, 2H), 2.46 - 2.30 (m, 2H),
2.28 (s, 6H).

ofolam 2: HPLC: >99% %%, RT = 2.08 min. MS: m/z = 374 [M+H]". 'H NVR (400 MHz, ZEEEZ2-d, ppn)
§ 9.11 (dd, J = 4.2, 1.7 Hz, 1), 8.65 (dd, J = 8.6, 1.7 Hz, 1H), 8.06 (d, J = 7.9 Hz, 1H), 7.86 (s,
), 7.57 (dd, J = 8.6, 4.2 Hz, 1H), 7.14 (d, J = 7.9 Hz, 1H), 4.63 (s, 1H), 3.51 (q, J = 10.4 Hz,
1), 3.43 (d, J = 11.9 Hz, 1), 3.37 - 3.17 (m, 2H), 3.04 - 2.90 (m, 2H), 2.46 - 2.29 (m, 2H), 2.28
(s, 6H).

A6 116: S 451 (AD-[(3R,59)-5-HD-1-(8-E] ZF 0 2r| Y- 5A-5-2)-9] 2] 9-3-2 ]-o}7 B =
=g2=dds)y 4

H I I
| T
~ HCI
H M N HC o
m NaH, DMF, it i SN dioxane, rt =

. = = .
L Method 35 N Method Q N
CFy CFs CF;

HE-[(3R,55)-5-HE-1-(8-E EF L 2ME-A=d-5-4)-HHFP-3-d]-o}7  F=zF=2dol=: md-
[(3R,58)-5-ME-1-(8-EEF o2 d-FA=d-5-4)-A gl d-3-d ]-o}¥l s|=2Z=eto]=x= W 35 2 QS
A3, [(3R,59)-5-ME-1-(8-EFEF L2 E-A=d-5-4)-F A A-3-A |-7t23H4} tert-FE o ~HZE
9 QeEHEo RN 68% T&E 2 WAl AA Dot

BSHE 451 HPLC: 98.8% <=, RT = 2.74 min. MS: m/z = 324 [M+H]". 'H NMR (400 MHz, %92 A= ppm)
§ 9.21 (dt, J = 8.7, 1.3 Hz, 1), 9.13 (dt, J = 5.2, 1.4 Hz, 1), 8.41 (d, J = 8.3 Hz, 1), 8.08
(ddd, J = 8.5, 5.2, 1.1 Hz, 1), 7.55 (d, J = 8.3 Hz, 1H), 3.86 (d, J = 11.2 Hz, 1), 3.72 (tt, J =
7.7, 3.8 Hz, 1), 3.51 (d, J = 12.1 Hz, 1), 3.07 (t, J = 11.0 Hz, 1H), 2.85 (s, 3H), 2.62 (t, J =
11.8 Hz, 1H), 2.47 (d, J = 12.5 Hz, 1H), 2.36 - 2.21 (m, 1H), 1.34 (q, J = 12.0 Hz, 1H), 1.07 (d, J =
6.6 Hz, 3H).

AN 117: FYE 452 (2Tl obH K- D-N-[(3R,59)-5-TD-1-(8-E2) FF 0 2o D7 5 -5-2)-3]5]
Ze-3-Al-chA ol =)o) g4

|
MH
M
XY it i Y
)
W i

N Hl.‘J’JL“"’M"H

H—CI
| T3P, DIFEA ;
N DEM, BT, ain N

CF I
' Methed 20 CFa

2-tjH|do}u] =-N-#|&-N-[(3R,59)-5-HE-1-(8-EE| EF 2 E-F &U-5-4 )-H v gl d-3-g ] -o}H Eo}m| =:
2-t]d elolu] = -N-w & -N-[ (3R,59)-5-H & -1-(8-E| ZF 2 2 W& -F 5 -5-9)-9 d ] d-3-Y | -o}A| Eoln] ==
U 208 ARl HE-[(3R,59)-5-HE-1-(8-Ef EF e 2vEd-FEd-5-d)-Hgd-3-d |-o}d s =2F
Zgfol= 2 N N-tHEZ A 2HE 56% &2 AoHrt.

M2 452: HPLC: 95.0% <%, RT = 3.11 min. MS: m/z = 409 [M+H] .

Ao 118: 3FE 453 (4-(8-Alole-F =4 -5-U - H g -1-Ft2 F4 4 (2-Hddopr] -0 g -0} =) 9
34

- 443 -



[1550]

[1551]

[1552]

[1553]

[1554]

[1555]

[1556]

[1557]

[1558]

ZIHSd 10-2025-0043596

oo )

T
B [ :l T T< NS HN D‘\TNV“TA
F,_,gw,u - HZ E :l < s =
l\rfL j o MeOH. i N 9 L,N,.-
" EA COl, DIFES, "
i dmsa, 130 °C dh ?:NZ] ethod [ Nj DMF, RT, oin f;;: :l
& Wethod 36 M
CH
4-(8-Al ol =-F = 4dd-5-U)-T H F 2 -1-F2 B A4 (2-degolu m-o g )0} =:

4-(8-Alole-F A -5-d)-F H gt - 1-7t2 52 (2-godoluim-of&)-olu == W 1, Q 2 36& A&
o B-HZR-F5A4HU-5-7IRYEH | 1-boc-HH| & Z NN-ToeodditjolflZ2HE 11% &2 3 dAo 2
A AdoH

S 453 HPLC: 96.4% 2%, RT = 1.85 min. MS: m/z = 382 [M+H]. 'H NMR (400 MHz, S2Z¥E-d, ppm)
5 8.98 (d, J=1.8Hz, 1), 8.84 (d, J= 1.8 Hz, 1), 8.03 (d, J = 8.3 Hz, 1H), 7.05 (d, J = 8.3 Hz,
). 5.36 (s, 1H), 3.77 - 3.59 (m, 8H), 3.37 - 3.25 (m, 2H), 2.56 (s, 6H), 1.03 (s, 6H).

o SRS AR PHoR st

SEE 463 (4-(8-Aohe-ASAY-5-U)- o SA-1-7t2 B84 (2-t] ) Bobul o @)-o}m]=): [PLC: 006
<%, RT = 1.62 min. MS: m/z = 354 [M+H]+. 1H NMR (400 MHz, E223XF-d, ppm) & 8.98 (d, J = 1.8 Hz,
1H), 8.83 (d, J = 1.8 Hz, 1H), 8.03 (d, J = 8.3 Hz, 1H), 7.05 (d, J = 8.3 Hz, 1H), 5.28 (s, 1H), 3.79

- 3.67 (m, 4H), 3.67 - 3.57 (m, 4H), 3.35 (dt, J = 5.9, 4.8 Hz, 2H), 2.47 (t, J = 5.8 Hz, 2l), 2.26
(s, 6H).

A 119: 3FE 458 (5-((3R,5S)-3-oM| =-5-WE-yH g d-1-4)-9 g =[4,3-d]F | d-8-JtHUEH 3]
z2E2Ego=)e #4

o] \UNHBM \(‘TNHEDC
o
HH - N |Q, MalH HM \";‘[j.l I [t
e - -
"J M0, rafluo, 3h M Pybop, DIPEA
| dmsa, 40 *C. ain

ZniCMi2, Pdidoa)d, dppl Hel
- —_—
DMF, 120 73, Zh dioxane; MeCH

8-2 e =-6H-T | =[4,3-d]¥gn|d-5-&: LF | =FA= (15 nL)o] 0.4N &4 F 5H,6H-3] 2] %=[4,3-d] ¥
v H-5-2 (500 mg; 3.40 mmol) % L9

9 (863 mg; 3.40 mmol)9] &=FFES 3h F<t SFslolA 71EsA .
A7) ghe wR detel Aesk JZEgth, B (30 al) H7keka, AgeS AedA 15 min EoF wush
S A ofueli, BAE B2 Axda, AeelA Azt 8-2 0 w6132 w[4,3-d] 9 n -

k-2
Ak, Ak
52 (727 mg; 7T6%) ¥HE wwhAl ;AR AQTH MS: m/z = 274 [WHIT. H NVR (400 MHz, DMSO-ds, ppm) &
12.15 (s, 1H), 9.42 (s, 1H), 9.33 (s, 1H), 8.13 (s, 1H).
[(3R,55)-1-(8-8. 2 =-A T & [4,3-d] ¥ g v B -5-Y )-5-r -1 | 2| D-3-L ]-Ft 254t tert-FE 22 75
DMSO (9 mL) % 8-£.9 %=-6H-¥ 2 %=[4,3-d] ¥ 2] d-5-(300 mg; 1.10 mmol), tert—3& N-[(3R,55)-5-#E ]

¥ d-3-d 7} 2 v} o] E (283 mg; 1.32 mmol), pybop (858 mg; 1.65 mmol) % DIPEA (574 pl; 3.30 mmol)<-
Bd FE el ¥ wAle] 40TelA 7HEsqith. ¥ =] 8aS A27kx] Wstal, ¥XstE 899 ¢
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By F2do)= (100 nL) Y2 Ha, oE oA HOE (3 x 50 mL)o2 FE3gtt. =dd F714S Bl
(100mL) o2 AHsta, F4 2§ AACER Axsta, Agsta, st 553, A4S Ak 2 o
g olAHo]ER 8238l PuriFlash A# (25g 30mm) Aol AZntE 1|2 AAsle], [(3R,55)-1-(8-£
92 % [4,3-d]9 g P-5-2)-5-m & - FH & H-3-L -7} 2 tert-FE o AHE (212 mg; 41%)S =

Az Ak, WSt m/z = 470 W] H NNR (400 MHz, SE2¥2-d, ppm) & 9.41 (s, 1H), 9.38 (s, 1H),
8.77 (s, 1H), 4.45 (s, 1H), 4.33 (ddt, J = 12.4, 4.2, 1.9 Hz, 1H), 4.02 (ddt, J = 12.9, 4.0, 1.8 Hz,
M), 3.87 (s, 1), 2.74 (dd, J = 12.3, 10.8 Hz, 1H), 2.66 (t, J = 12.1 Hz, 1H), 2.19 (d, J = 12.6 Hz,
1H), 2.06 (s, 1H), 1.45 (s, 9H), 1.13 - 0.95 (m, 4H).

[(3R,55)-1-(8-A o} =~ E = [4,3-d] ] g v d-5-¥)-5-vE-A F Z D-3-L ]-Ft2 54k tert-F-& d2HE: 75
DMF (3 mL) & [(3R,59)-1-(8-8 2. -9 % [4,3-d] ¥ v -5-)-5-v & -9 of| 2| D -3-L | -7} 29HAF tert—H-
g o ~HZ (100 mg; 0.213 mmol), o} Alolbo]= (62.6 mg; 0.533 mmol), tris(tidldzld OMIE)EWE}%
(0) (19.5 mg; 0.021 mmol) ® 1,1'-bis(HHd¥2T=)H=ZA (5.9 mg; 0.011 mmol)2] EES 2h 59 120
CollA wio] AR T2ALE T, A dEdg Aufo] Eof A O%JJro}ﬂ, g ofAHo|ES R Aﬂﬁm, Zketatol
A EFETE. BARE A4 9 ol oldElo]Eo g gelahs FElEdla AW (122 30vm) Ao ARvFE L
2 gAske], [(3R,55)-1-(8-Alobe-T] 2] %= [4,3-d] 9] | d-5- )-5-v| & -T H 2 D -3-L |-7F 204} tert-FE
AEZ (50 mg; 64%)S WA TAR AATE. NS: m/z = 369 [MHI . H NIR (400 Miz, ZE2¥E-d, ppn)
§ 9.54 (s, 1H), 9.40 (s, 1H), 8.66 (s, 1H), 4.70 (d, J = 12.7 Hz, 1H), 4.48 (d, J = 12.0 Hz, 2H),
3.81 (s, 1H), 2.89 (dd, J = 12.6, 11.0 Hz, 1H), 2.75 (t, J = 12.4 Hz, 1), 2.21 (d, J = 12.5 Hz, 1),
1.99 (s, 1H), 1.45 (s, 9H), 1.15 (q, J = 12.0 Hz, 1H), 1.05 (d, J = 6.6 Hz, 3H).

5-((3R,55)-3-o}u] =-5-m -3 F 2 D -1-Q)-7 F £ [4,3-d] 9 P 1| Q-8-Ft R U EH =2 F2go|=: t]5A
%&(wzuu277mm)mﬁw£,ﬂ%%(zm)%[@K%%PQJMurﬂagmﬁﬂﬂﬂﬂﬂﬂ—
5-dEl-u ¥ 2] 9-3-A ]-7LEWAL tert-FE o AEIE (34.0 mg; 0.092 mmol)&] &Mell Hrpsta, v &
whato] Aol A wyksgitt. Lﬂw‘%ﬂ%-ﬁ%ﬂ1ﬁ FEE, HAE WEE (1 nl)ol &siAl7Ix
4ﬂﬂﬂE¥-ﬂﬂ&@ﬂAuomJ T YRS ofFeta, =AY ;ﬂédﬁlﬁﬂﬂlEi.w*a
3}l A g d-1-d)-9 2] %= [4,3-d] 9 g r d-8-FtH U E ‘Lﬁ?
Zdlo]l= (18 mg; 64%)S _‘t%/ﬂi aAZ AT,

e

nlﬂ‘ EQL'
2 i
My ol glo 7 ofy

RS
l‘N
ol
ol
Jl
3
@
=
o
<z
w
o
S,
=
o
U\
éé

[N
<)
i)

BSHE 453: HPLC: >09% 22, RT = 1.42 min. NS: m/z = 269 [M+H1". H NMR (400 MHz, 592 A=, ppm)
§ 9.58 (s, 1H), 9.32 (s, 1H), 8.79 (s, 1H), 4.85 (d, J = 12.5 Hz, 1H), 4.38 (d, J = 13.7 Hz, 1H),
3.73 - 3.62 (m, 1), 3.42 - 3.33 (m, 1), 3.22 (t, J = 12.5 Hz, 1), 2.37 (d, J = 12.8 Hz, 1H), 2.08
(s, D), 1.51 (q, J=12.2 Hz, 1), 1.06 (d, J = 6.7 Hz, 3H).

Ao 119: 33HE 461 (cis-5-HE-1-(8-EFEFL2WE-AEU-5-L)-IAgd-3-&)9 §4

’ e

| [}
| N—;‘.ﬂ RuPnos PdGi @
RuPhes, CsG0y

tFa {BuOH, B5°C, Bh
Methwod W

cis-5-ME-1-(8-E S F L 2WE-AEd5-L)-AHd-3-2: cis5-ME-1-QB-EEFLezvd-F =7~
5-)-d g d-3-22, R VE ARESte] s-RER-3-(EfEFeave) A= # cis-5-mE-dugd-3-&
2HY 7% FEE dojHr.

B1HE 461: HPLC: 95.7% %25, RT = 3.67 min. MS: m/z = 311 [WH]'. 'H NMR (400 MHz, S2Z¥2-d, ppn)
§ 9.04 (dd, J = 4.2, 1.8 Hz, 1), 8.44 (dd, J = 8.6, 1.8 Hz, 1), 7.98 (dd, J = 8.0, 0.9 Hz, 1H),
47 (dd, J = 8.5, 4.2 Hlz, 1), 7.08 (d, J = 8.0 Hz, 1H), 4.18 - 4.03 (m, 1H), 3.57 (ddt, J = 11.0,
4, 1.9 Hz, 1), 3.30 (ddt, J = 11.7, 3.7, 1.7 Hz, 1H), 2.59 (dd, J = 11.0, 10.0 Hz, 1H), 2.38 (t, J
11.3 Hz, 1), 2.26 (dtd, J = 11.8, 3.9, 1.8 Hz, 1H), 2.10 (dddt, J = 11.9, 10.6, 6.6, 4.0 Hz, 1H),

7
4
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1.12 (td, J=12.1, 10.8 Hz, 1H), 1.02 (d, J = 6.7 Hz, 3H).

AA 1200 FFE 464 (1-(8-EFYEFL 2 L-AEA-5-Y)-Yuld-4-712 523} ((3R,49)-4-EFL 23
E2U-3-Y)-olHE J=2FEgo|=)e FA

DEt '::: oH
i _ SMNaOH H
= RuPhos Pd G1 MeOH, THF. RT, oin
N RuPhos, Ce.C0, =
CFy tBUOH, B5°C, Bh " Method | NP
Method v CFs Fi

H

P }‘“@ 5‘6 5‘@
T3P DIPEA ru'la'DH dicxans, rl
BEM, RT. ain I o) MethodQ || J\%
N

M
Method 20 CEs

GF,

1-(-EZ EF2HE-FAEA-5-9)-JH D47t 2544 ((3R,49)-4-FF L 2-HEFU-3-¥)-olv= 3=
z2g=doz: -B-EfEFemmE-FE5-5-d)-9 7 g d-4-7t 2 54
((3R,49)-4-FF S Z-FEd-3-¢)-opr|= s=ZFZeol=e WY V, I, 20 2 Q =

g-(Ela o) =E, oE dued-4-stasdeel= 8 (3R, 45)-3-ob| m—4-5F L 2-) 5| d-1-7}
ZEAMN tert-FE Jd2EHERZEH 45% FE2 4 @Al A doH

BHHE 464: HPLC: >99% %%, RT = 2.45 min. MS: m/z = 411 [WHH1. H NNR (400 MHz, 592 $A=, ppm)
§ 8.97 (dd, J=4.7, 1.6 Hz, 1), 8.79 (dd, J = 8.6, 1.7 Hz, 1), 8.19 (d, J = 8.2 Hz, 1), 7.79 (dd,
J=8.6, 4.7 Hz, 1), 7.32 (d, J = 8.2 Hz, 1H), 5.42 (dt, J = 52.4, 3.3 Hz, 1H), 4.92 - 4.81 (m, 1H),
3.95 - 3.76 (m, 3H), 3.52 (d, J = 12.2 Hz, 2H), 3.35 (t, J = 11.4 Hz, 1H), 3.02 - 2.87 (m, 2H), 2.73 -
2.59 (m, 1H), 2.17 - 1.92 (m, 4H).

AAd 121 FFE 465 (3-o}H] -3, N-T)e|&-N-[(3R,5S)-5-H&-1-(8-EEF e 2 d-AE-5-Y)-1# 7
d-3-d]-FE 2ot =) A

T S IR oy

!
@ TP OIPEA | MFDH dicrstare, ol
T
LA BT ol Methad O M

Mathod 20 CFy

3-ohw] =-3,N-t]w &-N-[(3R,59)-5-HIE-1-(8-EF EF L2 E-A=d-5-2)-H 7 g d-3-d |- FE| 2o} =: 3-
o}u]i—s,N—ﬂuﬂ N-[(3R,59)-5-ME-1-(8-E EF 2 E-F5d-5-¢)-9 g d-3-Ld |-FE| 2ol == 1}
H 20 B Q & A&k WE-[(8R,58)-5-HE-1-(8-EgEF o 2Wd-F=d-5-9)-9 a2 d-3-¢ ]-¢}¥ 3=
22l H 3-(tert-FEAFIR Lo 2)-3-HE R0 2 HE 13% &2 2 dAlel X dojHrt.

32 465: HPLC: 93.2% <%, RT = 3.29 min. MS: m/z = 423 [M+H] .

A 1210 BFE 477 (1-(2-Hrgolr] -2 )-3-[(3R,59)-5-HE-1-(8-EF EZF L= E-F =3 -5-4)-
Hd-3-d]-¢oh e IAA
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MH; S MCD M NV-*‘-..N,-'
| Xry
N 5 5 o
H-Cl DIFEA
| THE.RT. ol ]
M
LFy CFy

1-(2-t "o} =-ol ' )-3-[ (3R, 58)-5-"B-1-(8-EF EF L2 HE-A=d-5-4)-H o g d-3-d |-F-#o}: THF
ZF (3R,59)-1-[8-(EgEF 2 e) I Ed-5-L |-5-tE I 72| dd-3-0}7 (1.0 eq.)e] &Hol| DIEA (5.0 eq.)

A7Fsglth. &HE A2A 10 min & wHelil, o]%F 7] FHAAE (2-o]AA|ohtE )t W E o}
Asith. 7] RESES 16 h o9t wdtelleh. ] g EdES oysta, wFSY. = AA
A3}tol A pre-HPLCZ A A3t} A=, XBridge Prep C18 OBD Z ¥, 5 um, 19 mm x 150 mm; ©]%
oA EYEZ (0.05% NH;.H,0 E3H), 30% WA 65% ZAYAE, 7 min; AE7], UV 254 nm.

o
i

ox md 2 do
o |

e o

off o ol
BN

SFE 477: HPLC: >99% 2%, RT = 2.86 min. MS: m/z = 424.2 [M+H] . H ONMR (400 MHz, DMSO-ds;, ppm) §&

9.00 (dd, J = 4.2, 1.7 Hz, 1H), 8.52 (dd, J = 8.6, 1.8 Hz, 1H), 8.03 (d, J = 8.1 Hz, 1H), 7.65 (dd, J
= 8.6, 4.2 Hz, 1H), 7.19 (d, J = 8.1 Hz, 1), 6.09 (d, J = 7.4 Hz, 1H), 5.71 (t, J = 5.4 Hz, 1H), 3.56
(d, J=9.2 Hz, 1), 3.14 - 2.98 (m, 2H), 2.46 - 2.33 (m, 2H), 2.23 (t, J = 6.3 Hz, 2H), 2.12 (s, 6H),
1.98 (d, J=20.5Hz, 2H), 1.03 - 0.88 (m, 4H).

AA e 122: 3FE 478 (cis—N-[1-(8-Ao}=-F = -5-YU)-5-EFZF ¢ 2 d-T ¥ g d-3-d [-2-(1-WE-7 7|
g d-4-d)-olA| Eolr] =) 9] A

-

2 H
Loy " Orr
IU/\—‘CI Fu, _t] R L

b N

ji&[jij,uu,
H—l ;
I s o
b HEPARDF
! DME0 | ﬁJ
H ™~
If
M

Néstiexl 3T
|

r

N

Wy 37

cis-N-[1-(8-Alo}=-FA = -5-U)-5-EZ EF L 2Wd-H v g d-3-d ]-2-(1-H L - F Z F-4-U ) -o}H Eo}r| =
DMSO (2 mL) & cis5- (3ol -5-EfEF 2 -8 d-1-d)-A=d-8-7tIHUEZ s E2E2go|=
(100 mg; 0.28 mmol), (1-"2-T3|e]d-4-L)-obA|EAL (53 mg; 0.34 mmol) 2 DIPEA (0.2 mL; 0.84 mmol)<
folS Lo 5 min ¢ WHFELaL, o]Z bop (149 mg; 0.34 mmol)E H71sldct. A7) EFES AL A
Thr B¢t wukslar, sl FF3At. S & 5 oMHEYEZ (0. 19NH; 1,0), 30% WA 70% 2]
ER g3t 94 ARvEIHY (XBridge ZH)E A, cis-N-[1-(8-Ao}=-F=H-5-9)-5-EZEF
c2dE-Adgd-3-d]-2-(1-ve-F g d-4-L) -t Ectr =& WA A2 AUt (70 mg, 54%).

332 478: I NMR (400 MHz, wet&-d,, ppm) & 9.01 (dd, J = 4.3, 1.6 Hz, 1), 8.67 (dd, J = 8.6, 1.7

Hz, 1H), 8.16 (d, J = 8.0 Hz, 1H), 7.70 (dd, J = 8.6, 4.3 Hz, 1H), 7.32 (d, J = 8.0 Hz, 1H), 4.32 (tt,
J=11.3, 4.3 Hz, 1H), 3.76 - 3.62 (m, 2H), 3.16 - 2.94 (m, 2H), 2.87 (t, J = 10.8 Hz, 2H), 2.60 (t, J
= 11.2 Hz, 1), 2.35 (d, J = 12.5 Hz, 1H), 2.27 (s, 3H), 2.21 - 2.11 (m, 2H), 2.02 (ddt, J = 14.5,

+

9.0, 2.9 Hz, 2H), 1.90 - 1.46 (m, 4H), 1.32 (dt, J = 11.9, 5.4 Hz, 2H). MS: m/z = 460 [M+H]
U shhEEel fARe e s AlxH Y

BFE 481 (cisN-1-(8-Alole-FAET-5-U)-5-EFEF o 2H -y g d-3-d ]-3-3| =2 A|-3-dd-FE]| 2o}
HE): cis-5-(3-ol=-5-Eg| EF o 2rE-v g d-1-Y)-FAEH-8-JIHYEH =T 2oz ¢ 3-3|=

ZA)-3-vg-HE] 2o 2 HE . H NR (400 MHz, DMSO-ds, ppm) & 9.07 (dd, J = 4.2, 1.6 Hz, 1H), 8.59
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(dd, J = 8.6, 1.7 Hz, 1H), 8.26 (d, J = 8.0 Hz, 1H), 8.02 (d, J = 7.5 Hz, 1H), 7.73 (dd, J = 8.6, 4.2

Hz, 1H), 7.33 (d, J = 8.1 Hz, 1H), 4.70 (s, 1H), 4.19 (s, 1H), 3.57 (d, J = 9.3 Hz, 2H), 3.21 (s, 1H),

295 (t, J=11.6 Hz, 1), 2.65 (t, J = 11.3 Hz, 1), 2.22 (s, 2H). 1.53 (q. J = 12.2 Hz, 1H), 1.16
(s, 6H). MS: m/z = 421 [M+H]'.

3= 484
(2-(1-3| =2 A -AE=284)-N-[(3R,55)-5-H&-1-(8-Ed| ZF . 2 v d-F 5d-5-4)-H g d-3-d ]-o} N Eo}
H=): (3R,59)-5-ME-1-B-EEF e 2 d-Fud-5-d)-I g d-3-Lo}nl s=zFRefo]= B (1-t55
AFtR ol A 22 A -l EALO ZRE] . H MR (400 MHz, ¥kS—-d,, ppm) & 8.95 (d, J = 4.2 Hz,

1H), 8.66 (d, J = 8.6 Hz, 1H), 8.04 (d, J = 8.0 Hz, 1H), 7.63 (dd, J = 8.7, 4.1 Hz, 1H), 7.23 (d, J =
8.0 Hz, 1H), 4.25 (s, 1H), 3.63 (d, J = 11.4 Hz, 1H), 3.40 (d, J = 11.6 Hz, 1H), 2.50 (q, J = 11.4 Hz,
2H), 2.31 (s, 2H), 2.14 (d, J = 12.6 Hz, 2H), 1.67 - 1.35 (m, 11H), 1.16 (q, J = 12.4 Hz, 1H), 1.05

(d, J=6.2 Hz, 30). NS: m/z = 449 [M+H] .

3= 485
(2-(1-3| =2 A-A Z2 84 )-N-[(3R,55)-5-FlE-1-(8-E& ZF o 2 v d-FA 5 -5-9)-HFd-3-L ]-o}A| Eo}
H=): (3R,59)-5-HE-1-(8-EgZF e 2rgd-FA5d-5-9)-gugd-3-dolvl s =gF2dfols % 3-3==
A-3-WE-HE 2o ZHE H NR (400 MHz, ™EFE-q,, ppm) & 8.94 (dd, J = 4.2, 1.7 Hz, 1H), 8.67

(dd, J =28.6, 1.8 Hz, 1H), 8.04 (d, J =8.1Hz, 1H), 7.63 (dd, J = 8.6, 4.2 Hz, 1H), 7.23 (d, J = 8.0
Hz, 1H), 4.26 (ddt, J = 17.3, 13.6, 6.9 Hz, 1H), 3.68 - 3.59 (m, 1H), 3.47 - 3.36 (m, 2H), 2.55 - 2.37
(m, 2H), 2.36 (s, 2H), 2.17 (s, 2H), 1.27 (d, J = 0.9 Hz, 6H), 1.17 (q, J = 12.6 Hz, 1H), 1.05 (d, J =

6.4 iz, 3I). MS: m/z = 410 [M+] .

S 490 (cisN-[(1-(8-Alok-AA-5-9)-5-E& EF 0 2o -5 2] 13- -2-(1-v Lo} e ©-3-9))-
OHAECHIE): cis-5-(3-obv|m-b-E &7 e 2 d -y d g 9-1-2)-F =51 -8-7tH U EY sjme2 IRl 8l
(1-ME-ol A B -3-2)-ol A EAL Sl Feefol= o2 E . H NMR (400 Miz, DNSO-ds) & 9.06 (dd, J =

4.2, 1.6 Hz, 1H), 8.57 (dd, J = 8.6, 1.7 Hz, 1H), 8.25 (d, J = 8.0 Hz, 1H), 8.02 (d, J = 7.4 Hz, 1H),
7.72 (dd, J = 8.6, 4.2 Hz, 1H), 7.32 (d, J = 8.1 Hz, 1H), 4.12 (s, 2H), 3.56 (t, J = 8.9 Hz, 2H), 3.24
(tdd, J=7.2, 4.0, 2.1 Hz, 2H), 2.93 (t, J = 11.6 Hz, 1H), 2.82 - 2.68 (m, 2H), 2.64 - 2.53 (m, 2H),

2.43 - 2.28 (m, 20), 2.15 (s, 30), 1.50 (q, J = 12.3 Hz, 1). NS: m/z = 432 [N,

BEE 491 (cis-N-[1-(8-Aob=-FEH-5-9)-5-EF EF 2 e - # g d-3-d ]-2-(1-vE-oLA g d-3-9)-
oMM ECIH =) cis-5-(3-0Fn| -5~ EE]%? Zg-v 92 d-1-d)-FED-8-7tHHEY =z zefol= Ul
(13| =S A-A F2 ) -ob M Exro 2 e T NIR (400 Miz, DNSO-d) & 9.07 (dd, J = 4.2, 1.6 Hz, 1),

8.59 (dd, J = 8.6, 1.7 Hz, 1H), 8.26 (d, J = 8.0 Hz, 1H), 8.06 (d, J = 7.4 Hz, 1H), 7.73 (dd, J = 8.6,
4.2 Hz, 1), 7.32 (d, J = 8.1 Hz, 1H), 4.25 (m, 1H), 4.57 (s, 1H), 3.70 - 3.48 (m, 2H), 3.21 (d, J =
11.2 Hz, 1H), 2.95 (t, J = 11.6 Hz, 1H), 2.64 (t, J = 11.2 Hz, 1H), 2.21 (s, 3H), 1.65 - 1.28 (m, 9H),

1.19 (q. J=10.7, 10.1 Hz, 1H). NS: m/z = 461 [M+H] .

BHEE 496 (cis-N-[-1-(8-Aob=-FEH-5-9)-5-EF EF 2.2 e - # g d-3-d |-4-(4-w & -7 H 22 -1-9)-
4-E2-FEg2olu|E): cis-N-[1-(8-A]o}-F = -5-Y)-5-EFZFQ 2 v - v g d-3-d |-F4lo}u] 2k med

o iEZ W 1-vg-wHgh o2 e . H NIR (400 MHz, DMSO-ds) & 9.06 (dd, J = 4.2, 1.6 Hz, 1H), 8.58

(dd, J = 8.6, 1.7 Hz, 1H), 8.25 (d, J = 8.0 Hz, 1H), 8.02 (d, J = 7.3 Hz, 1H), 7.72 (dd, J = 8.6, 4.2
Hz, 1H), 7.32 (d, J = 8.1 Hz, 1H), 4.13 (d, J = 8.2 Hz, 1H), 3.57 (d, J = 11.7 Hz, 1H), 3.41 (d, J =
5.0 Hz, 3H), 3.19 (s, 1H), 2.95 (t, J = 11.6 Hz, 1H), 2.70 - 2.54 (m, 2H), 2.41 - 2.24 (m, 3H), 2.15

(s, 30), 1.51 (g, J =12.3 Hz, 1H). MS: m/z = 503 [M+H]ﬂ

3138 554 (N-[(3R,59)-5-wl€-1-(8-#E-[1,7] = H g d-5-d)-H H g d-3-4 |-2-(1-Hd-H A d-4-Y )-
SFMEoln|=): 3R,55)-5-wE-1-(8-HE-[1,7]}ZE g d-5-U)-HH g d-3-Lo}7 f=z2F=eo|= E 1-
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ﬂ%%ﬂﬂﬂﬂﬂﬂE&&i%ﬂ.miW%=%6mmf.MNW(MOWLDM&M)6903M¢J=4l,
1.7 Hz, 1H), 8.44 (dd, J = 8.5, 1.7 Hz, 1H), 8.10 (s, 1H), 7.87 - 7.76 (m, 2H), 4.06 - 3.97 (m,
1H),3.45 - 3.36 (m, 1H), 3.26 - 3.19 (m, 1H), 2.88 (s, 3H), 2.74 - 2.63 (m, 2H), 2.42 (q, J = 11.0 Hz,
2H), 2.11 (s, 3H), 2.08 - 1.91 (m, 4H), 1.85 - 1.72 (m, 2H), 1.65 - 1.48 (m, 3H), 1.22 - 1.06 (m, 2H),
1.05 (q, J=11.8 Hz, 1H), 0.95 (d, J = 6.5 Hz, 3H).

FgE 555 (3-3]=FA-3-WE-N-[(3R,59)-5-wE-1-(8-H&-[1,7]UZHI d-5-<)-H 2 d-3-d |-F-E| 2o}
m=): (3R,59)-5-WE-1-(8-HE-[1,7] Y=ZElgd-5-A)-v A g P-3-Lo}7 ts|=2F2go]= 2 heta-3|=
2 o] zutg| 2o ZHE NSt m/z = 357 [MHI]. 'H NMR (400 MHz, DMSO-ds, ppm) & 9.03 (dd, J = 4.1, 1.7

Hz, 1H), 8.45 (dd, J = 8.5, 1.7 Hz, 1H), 8.11 (s, 1H), 7.88 (d, J = 7.6 Hz, 1H), 7.80 (dd, J = 8.5,
4.1 Hz, 1), 4.77 (s, 1H), 4.13 - 3.95 (m, 1H), 3.47 - 3.37 (m, 1H), 3.28 - 3.18 (m, 1H), 2.88 (s,
3H), 2.43 (dd, J = 23.0, 11.1 Hz, 2H), 2.21 (s, 2H), 2.12 - 1.91 (m, 2H), 1.14 (s, 3H), 1.13 (s, 3H),
1.12 - 1.00 (m, 1H), 0.95 (d, J = 6.4 Hz, 3H).

4= 556 (2-(1-HE-olAE)9-3-2)-N-[(3R,55)-5-H&-1-(8-H&-[1,7] H=E FD-5-d)-H H F D-3-L ]-
ofA|Eolu|=):  (3R,5S)-5-WE-1-(8-WE-[1,7]HZE|g|d-5-L)-F | g|d-3-Ldo}wl Y=z FZefol= U
(1-m g -0} A E 9-3-21 )-op | EA} Bl=mZRefo] =0 25 El | NS: m/z = 357 [MHH]. H NMR (400 MHz, DMSO-
d, ppm) & 9.02 (dd, J=4.1, 1.7 Hz, 1H), 8.43 (dd, J = 8.5, 1.7 Hz, 1H), 8.10 (s, 1H), 7.85 (d, J =

7.6 Hz, 1H), 7.79 (dd, J = 8.5, 4.1 Hz, 1H), 4.03 - 3.95 (m, 1H), 3.44 - 3.35 (m, 1H), 3.23 (ddt, J =
8.4, 4.6, 2.4 Hz, 3H), 2.88 (s, 3H), 2.73 (td, J =6.3, 2.2 Hz, 21), 2.61 - 2.52 (m, 1H), 2.41 (dt, J
= 15.1, 11.0 Hz, 2H), 2.32 (dd, J = 7.7, 1.6 Hz, 2H), 2.14 (s, 3H), 2.05 - 1.93 (m, 2H), 1.05 (q, J =
12.0 Hz, 1H), 0.94 (d, J = 6.5 Hz, 3H).

358 557 (3-{[(3R,59)-5-W€-1-(8-"Ed-[1,7]FZHEd-5-¢)-HH g d-3-472 =g |-H & }-olA gl d -
1-7I2EAA tert-5E A Z): (3R,55)-5-Hd-1-(8-HE-[1,7]V}ZEEH-5-4)-9 H gl d-3-Yo}= T]3F]
Ei%iﬂﬂzsg&ﬂé%ﬂﬂ%mhwﬁkkﬂéééﬁtarﬁa<%iﬂ§3§$ﬂ.m:m@=4M[wmﬂ

I NR (400 MHz, w&-&-d4, ppm) & 9.02 (dd, J = 4.2, 1.7 Hz, 1H), 8.60 (dd, J = 8.6, 1.7 Hz, 1H),
8.05 (s, 1), 7.79 (dd, J = 8.6, 4.2 Hz, 1H), 4.25 - 4.13 (m, 1H), 4.05 (g, J = 8.0 Hz, 2H), 3.69 -
3.58 (m, 2H), 3.56 - 3.52 (m, 1H), 2.96 (s, 3H), 2.96 - 2.82 (m, 1H), 2.55 - 2.43 (m, 4H), 2.18 - 2.07
(m, 2H), 1.42 (s, 9H), 1.41 - 1.35 (m, 1H), 1.14 (g, J = 12.6 Hz, 1H), 1.04 (d, J = 6.4 Hz, 3H).

FE 558 ((R)-2-AIERET2Y-2-3|=FA-N-[(3R,59)-5-Hl€-1-(8-HE-[1,7] I} ZE| g d-5-LQ )-H A g -3~
d]-olAEolm]=):  (3R,55)-5-#E-1-(8-WE-[1,7]}ZE g d-5-d)-A# g d-3-do}ql T =2 E2 o=
9 A ZEEed-gEEA-olEACZRE . NS m/z = 355 [M+H]. H NMR (400 MHz, DMSO-d6, ppm) 8 9.03
(dd, J = 4.1, 1.7 Hz, 1H), 8.46 (dd, J = 8.5, 1.7 Hz, 1H), 8.11 (s, 1), 7.80 (dd, J = 8.5, 4.1 Hz,
1), 7.58 (d, J = 8.0 Hz, 1H), 5.28 (s, 1H), 4.13 - 4.00 (m, 1H), 3.51 (d, J = 6.2 Hz, 1), 3.37 -
3.33 (m, 1), 3.26 - 3.22 (m, 1H), 2.88 (s, 3H), 2.57 (t, J = 10.8 Hz, 1H), 2.41 (t, J = 11.2 Hz,
), 2.09 - 2.01 (m, 1H), 1.99 - 1.90 (m, 1H), 1.19 (q, J = 12.1 Hz, 1H), 1.09 - 0.98 (m, 1H), 0.95
(d, J=16.6 Hz, 3H), 0.42 - 0.23 (m, 4H).

FFE 559 ((S)-2-A|ZF=ZZ=2P-2-3]=ZA|-N-[(3R,59)-5-Hld-1-(8-9H&-[1,7] I} ZE g d-5-Q )-F g -3~
dl-ofMEolrm=):  (3R,59)-5-ME-1-(8-HlE-[1, 7] ZE g d-5-d)-TFg|d-3-Lo}7l T =2F2efo|=
W A ZRTRY-FTEA-obEAOZRE . NS: n/z = 355 [WHI]. H NMR (400 MHz, DMSO-d6, ppm) & 9.03
(dd, J =4.1, 1.7 Hz, 1), 8.45 (dd, J = 8.5, 1.8 Hz, 1H), 8.10 (s, 1H), 7.80 (dd, J = 8.5, 4.1 Hz,
M), 7.56 (d, J = 8.0 Hz, 1H), 5.32 (s, 1H), 4.11 - 4.03 (m, 1H), 3.53 (d, J = 6.0 Hz, 1H), 3.40 -
3.34 (m, 1H), 3.27 - 3.20 (m, 1H), 2.88 (s, 3H), 2.57 (t, J=10.8 Hz, 1H), 2.41 (t, J = 11.2 Hz, 1H),
2.08 - 2.03 (m, 1H), 1.99 - 1.94 (m, 1H), 1.20 (q, J = 12.0 Hz, 1H), 1.10 - 0.98 (m, 1H), 0.95 (d, J
6.5 Hz, 3H), 0.42 - 0.25 (m, 4H).

FE 560 (N-[(3R,58)-5-#2-1-(8-wE-[1,7]FZE D -5-4)-¥ 2 d-3-d |-2-(I-H & -H & F-3-)-
S EoH|Z):  (3R,58)-5-ME-1-(8-HE-[1,7]HZE 2] d-5-)-F] g d-3-Yel¥l HF=rIetol= U
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(1M E-3] 22 vl-3-91 ) -0l EAt s|=2dmafo|= o 2 e NS: m/z = 382 [MHI1\. 'H MR (400 MHz, vlehe-
d4, ppm) & 9.02 (dd, J = 4.2, 1.7 Hz, 1), 8.60 (dd, J = 8.6, 1.7 Hz, 1H), 8.05 (s, 1), 7.79 (dd, J
= 8.5, 4.2 Hz, 1H), 4.24 - 4.17 (m, 1H), 3.60 - 3.50 (m, 1H), 2.96 (s, 3H), 2.85 (dt, J = 9.8, 7.4 Hz,
), 2.75 - 2.56 (m, 3H), 2.49 (td, J = 10.9, 6.8 Hz, 2H), 2.40 (d, J = 4.0 Hz, 3H), 2.35 - 2.25 (m,
3H), 2.22 - 1.99 (m, J=5.1Hz, 4H), 1.53 (dp, J = 14.3, 7.0 Hz, 1H), 1.14 (q, J = 12.5 Hz, 1H), 1.04
(d, J=6.4Hz, 3H).

AAd 123: 33E 479 (cis-5-(3-olre-5-EZZ e 2Hd- g d-1-9)-FA=d-8-JIHUEH J|=2F=2
Zol=) 9] 34y

aiF . F Bax
F o 2 Ree F H HA
[= ik HE 1 —>i\/jr
Y\O F i
[
Ty, L L e
HE H H S TRimes na
= BIEPABGE M
| #J OMS0
N W Wathed 0
Mathod 37
Il ”
1

Cis-5-(3-olM =-5-EZ ZF 2 E-T g d-1-4)-FA=d-8-JtHUEZ =2 F 2= Cis—5—(3—0]-ul‘:_—
5-EfEFem2vd-vagd-1-d)-FA=U-8-7IRYUEY s|l=2F2eto|== WY 37 2 Q & ARSI cis-
5-(3-ob e -5-E2 R 6 2 d-H g d-1-9)-F A -8-7tHUEY sjmr Izl Y (1 tert--5A17h1
Jolu| A SR )-op | EAL S 2 FE A =¥ AT}

S 4790 'H MR (400 MHz, "€-S—d,. ppm) 6 9.01 (dd. J = 4.3, 1.6 Hz, 1H), 8.68 (dd. J = 8.6, 1.7

Hz, 1H), 8.17 (d, J = 8.0 Hz, 1H), 7.70 (dd, J = 8.6, 4.3 Hz, 1H), 7.32 (d, J = 8.0 Hz, 1H), 4.42 -
4.22 (m, 1H), 3.78 - 3.57 (m, 2H), 3.15 - 2.86 (m, 2H), 2.62 (t, J = 11.2 Hz, 1H), 2.42 - 2.24 (m,

31, 1.70 - 1.21 (m, 11D, NS: m/z = 460 [M+H]'.

o Sl AR e s Alxs A

BHHE 483 (2-(1-op| =-A| S 2 A)-N-[(3R,55)-5-"E-1-(8-E EF L2 d-A=A-5-4)-v 2 d-3-<]-
oMECIH=):  (3R,59)-5-HE-1-(8-E EF e 2w d-F5d-5-d)-FdZd-3-Ye}ql =z Zefol= 4l
2-(1-{[ (tert-3-5A)7hd Jopv e pA| S 28 )ob A EALO 2R E] . H IR (400 MHz, #€k&-d,, ppm) & 8.95
(d, J=4.2 Hz, 1), 8.66 (d, J = 8.6 Hz, 1H), 8.04 (d, J = 8.0 Hz, 1H), 7.63 (dd, J = 8.7, 4.1 Hz,
M), 7.23 (d, J = 8.0 Hz, 1H), 4.25 (s, 1), 3.63 (d, J = 11.4 Hz, 1H), 3.40 (d, J = 11.6 Hz, 1),
2.50 (q, J=11.4 Hz, 2H), 2.31 (s, 2H), 2.14 (d, J = 12.6 Hz, 2H), 1.67 - 1.35 (m, 11H), 1.16 (q, J =
12.4 Hlz, D), 1.05 (d, J = 6.2 Hz, 3M). NS: m/z = 449 [M+H]'.

33E 486 2 3FE 487 (rac—(R)-2-o}1] :=-N-[(3R,55)-1-(8-Alo}=-F E&A-5-Q)-5-EF ZZ 0 2 v & -3 ¥
Fd-3-9]-2-AF2X2g-olEolnE & rac—(S)-2-o}7| :=-N-[(3R,55)-1-(8-A| o} =-F H2-5-Q )-5-E & Z
Fo2vE-ud-3-Yd]-2-A SR X2 H-ol Eolu]|=): cis=5-((3-otn =-5-Eg| EF e 2 v e -u] v g d-
1-)-FA=A-R-FIRUEY slezIRalo]ls U tert-FEA TR Yol A F 22 ol EALO 2 RE . o}
o)™ 1: 'H NWR (400 MHz, ®€h2-d4, ppm) & 9.02 (dd, J = 4.2, 1.6 Hz, 1H), 8.69 (dd, J = 8.6, 1.7
Hz, 1H), 8.18 (d, J = 8.0 Hz, 1H), 7.71 (dd, J = 8.6, 4.3 Hz, 1H), 7.34 (d, J = 8.0 Hz, 1H), 4.34 (dq,
J=11.3, 5.2, 4.3 Hz, 1), 3.68 (d, J = 10.5 Hz, 2H), 3.12 - 2.84 (m, 2H), 2.73 - 2.50 (m, 2H), 1.65
(q, J = 12.2 Hz, 1), 0.99 (dtd, J = 13.2, 8.3, 4.9 Hz, 1H), 0.68 - 0.23 (m, 3H). MS: m/z = 418

M+H . ofolaH 2: I NMR (400 MHz, "I®t&-d4, ppm) & 9.01 (dd, J = 4.3, 1.6 Hz, 1H), 8.69 (dd, J =
8.6, 1.7 Hz, 1H), 8.17 (d, J = 8.0 Hz, 1H), 7.70 (dd, J = 8.6, 4.3 Hz, 1H), 7.33 (d, J = 8.0 Hz, 1H),
4.34 (ddd, J = 15.4, 11.1, 4.2 Hz, 1), 3.82 - 3.60 (m, 2H), 3.18 - 2.87 (m, 2H), 2.69 - 2.52 (m, 2H),
2.38 (d, J=12.5 Hz, 1H), 1.63 (g, J = 12.2 Hz, 1H), 1.03 (qt, J = 8.3, 4.9 Hz, 1H), 0.72 - 0.51 (m,

9H), 0.41 (ddq, J = 45.4, 9.3, 5.0 Hz, 2H). MS: m/z = 418 [M+H] .
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SGE 493 (2-(4-oh| w-H E}S =2 -1 @-4-2)-N-[1-(8-A o} ie-F HA-5-2 )-5-E2 Z£ 0 2o g-v o2 ol -
3-dl-oHEorE SERERFHOIE): cis-5-(3-otv|n-5-EEF e -y H g d-1-U)-F] =7 -8-7} R
EY smzIzdlo)s @ (4-tert-HEAFFH Y oln -8 Eele| =2 -0 P-4-2 ) EALo ZHE] 'H NIR (400

MHz, DMSO-ds) a 9.08 (dd, J =4.2, 1.6 Hz, 1H), 8.78 (d, J = 7.1 Hz, 1H), 8.59 (dd, J = 8.6, 1.7 Hz,

1H), 8.28 (d, J = 8.0 Hz, 1H), 8.16 (s, 3H), 7.72 (dd, J = 8.6, 4.2 Hz, 1H), 7.35 (d, J = 8.1 Hz, 1H),
3.91 - 3.66 (m, 3H), 3.67 - 3.42 (m, 4H), 3.33 - 3.11 (m, 1H), 2.98 (t, J = 11.5 Hz, 1H), 2.78 - 2.56

(m, 3H), 2.25 (d, J=12.3 Hz, 1H), 1.88 - 1.41 (m, 5H). MS: m/z = 462 [M+H]ﬂ

3= 561
((R)-2-o}u]| =-2-A| F 22X 2 F-N-[(3R,55)-5-HE-1-(8-H&-[1,7] I} Z B & d-5- )-T H & d -3-L ]-o}A| Eo}
HZ): (3R,59)-5-HE-1-(8-wE-[1,7]HZE] 2| d-5-)-T g d-3-Lo}ul Hs=zF2go|= H tert-H5
AFtR ol A 22 T 2 W -of | EALO ZHEl | NSt m/z = 354 [MHH]T. H NMR (400 MHz, SEZXEE-d, ppn)
§ 9.02 (dd, J=4.1, 1.7 Hz, 1H), 8.51 (dd, J = 8.5, 1.8 Hz, 1H), 8.30 (s, 1), 8.14 (s, 1H), 7.67
(dd, J=28.5, 4.1 Hz, 1), 7.14 (d, J = 8.1 Hz, 1H), 4.35 - 4.27 (m, 1H), 3.66 - 3.61 (m, 2H), 3.35 -
3.23 (m, 1H), 3.04 (s, 3H), 2.88 (d, J = 8.9 Hz, 1), 2.50 (td, J = 10.9, 6.6 Hz, 2H), 2.20 - 2.09 (m,
2H), 1.16 - 1.06 (m, 1H), 1.03 (d, J = 6.5 Hz, 3H), 0.72 - 0.53 (m, 3H), 0.37 - 0.33 (m, 1H).

3= 562
((S)-2-otu] :=-2-AF 2= 2 H-N-[(3R,55)-5-HE-1-(8-H&-[1,7] = E g d-5-d )-T | & 2 -3-L | -o} | Eo}
H=): (3R,59)-5-HE-1-(8-WE-[1,7] Y2 E2|d-5-)-HH g d-3-do}ql U=z F2go|= HF tert-F5
AFFR ol A 2B T 2 W -op | EALO ZHE | NSt m/z = 354 ] H NMR (400 MHz, SEZXEE-d, ppn)
§ 8.99 (dd, J = 4.2, 1.7 Hz, 1H), 8.41 (dd, J = 8.5, 1.8 Hz, 1H), 8.10 (s, 1H), 7.68 - 7.48 (m, 2H),
4.96 (bs, 3H), 4.25 (bs, 1H), 3.62 - 3.45 (m, 1H), 3.28 - 3.22 (m, 1H), 3.01 (s, 3H), 2.61 - 2.43 (m,
H), 2.39 (t, J=11.1 Hz, 1H), 2.19 - 2.04 (m, 2H), 1.18 - 1.05 (m, 2H), 0.99 (d, J = 6.3 Hz, 3H),
0.57 (bs, 3H), 0.38 (bs, 1H).

SFE 563 (2-(1-ob] =-A|E 2 A )-N-[(3R,59)-5-1E-1-(8-wE-[1, 7]} Z E & D -5- )-F H g D -3-d |-}
AEoHE): (3R,55)-5-v1E-1-(8-m&-[1, 7]} E ¢ d-5-)-v) s ] e -3-Lolnl fsl=ed=etel= ¥ (1-
tert-F-SA 7R ol e-Al F R )b EAFO 2R, o]ojA] W QE ARESFe] de-Bocdte] Al xEH AT,

MS: m/z = 396 [MHIT". 'H NMR (400 MHz, o€h&-d4, ppm) & 9.02 (dd, J = 4.1, 1.7 llz, 1H), 8.59 (dd, J =
8.5, 1.8 Hz, 1H), 8.55 (bs, 1H), 8.06 (s, 1H), 7.78 (dd, J = 8.6, 4.2 Hz, 1H), 4.28 - 4.21 (m, 1), ,

3.61 - 3.53 (m, 1), 3.37 - 3.35 (m, 1H), 2.97 (s, 3H), 2.70 - 2.41 (m, 4H), 2.20 - 2.08 (m, 2H),

1.88 = 1.47 (m, 9H), 1.45 - 1.35 (m, 1), 1.16 (q, J = 12.6 Hz, 1), 1.04 (d, J = 6.4 Hz, 3M).

AN 124: FFE 480 (cis-N-[1-(8-Alo}le-AEH-5-Y)-5-EFEF e 2rd- o d-3-d]-FAo}n] =) 9
4

E F e
F £l '-:' Fu] H
HH g = N\r/\)-\ F HH
F Hl:-\/\)\? : : |)
- I e (n &)
H—Cf A L] til
—e Pt g B
DEFABOR - |
\T"#\' o DMED = ]
|
N

Mathod JT Manthod 18

Cis-N-[1-(8-A o} =-FA =H-5-Y)-5-EFZF o 2vd-T g d-3-d |-FAlolg A HE 2 =:  Cis-N-
[(3R,55)-1-(8-Alo}e-F = -5-Y)-5-EF EF 2 e - u 2| d-3-d |-&4loly il v o222 WY 37
AHgEte] 5-((3R,58)-3-otH] e-5-Eg EF o 2w e-v g d-1-d)-F=U-8-7tHUEY FJ=gIFRefo|= |

A4 Buede daga o2HE AzRFYY .
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U 38

cis-N-[1-(8-A o} =-F EH-5-U)-5-E EF e 2vd-HHgdd-3-d|-&FAlov|=: dWge F  IEYo}
7.0M(2.00 mL; 14.00 mmol)ollA cis-N-[1-(8-Alo} - EH-5-9)-5-EFZTFQ
ik e o ~E = (55mg; 0.13 mmol)e] &M 60° CollA 1hr &<+ wwksia, A~

8] (XBridge AH) o2 GAIdtd, cis-N-[(3R,5S)-1-(8-Alo}=-FE5H-5-Y)-5-E EF o2 v -T2 d-
3-d]-sAlot = (5 mg, 9%)S AU

SHEE 4800 H NMR (400 MHz, DMSO-ds) & 9.06 (dd, J = 4.2, 1.6 Hz, 1H), 8.58 (dd, J = 8.6, 1.7 Hz,

1H), 8.25 (d, J = 8.0 Hz, 1H), 8.02 (d, J = 7.3 Hz, 1H), 7.72 (dd, J = 8.6, 4.2 Hz, 1H), 7.32 (d, J =
8.1 Hz, 1H), 7.25 (s, 1H), 6.70 (s, 1H), 4.23 (d, J = 10.5 Hz, 1H), 3.57 (d, J = 11.5 Hz, 2H), 2.94
(t, J=11.6 Hz, 1H), 2.60 (t, J = 11.2 Hz, 1H), 2.35 - 2.25 (m, 3H), 2.18 (d, J = 12.3 Hz, 1H), 1.50

(q. J=12.3 Hz, 1H0). NS: m/z = 420 [M+H] .
o2 3EESo] FASE Wi o w A x2EATH:

3E 482 (cis—4-oMAEH-1-L-N-[(1-(8-A o} =-F EH-5-Y)-5-EF EF o 2vEd-TH g d-3-4d | -4-22-F
El2oh2): cis-N-[1-(8-Alohe-F =¥ -5-)-5-Eg e 2rd-v o2 d-3-d |-alopeat e o ==
9 ol AE YO ZHE | NMR (400 MHz, DMSO-dy) & 9.06 (dd, J = 4.2, 1.6 Hz, 1H), 8.58 (dd, J = 8.6,

1.7 Hz, 1H), 8.25 (d, J = 8.0 Hz, 1H), 8.04 (d, J = 7.3 Hz, 1H), 7.72 (dd, J = 8.6, 4.2 Hz, 1H), 7.32
(d, J=8.1Hz, 1H), 4.10 (t, J= 7.6 Hz, 3H), 3.79 (td, J = 7.8, 2.8 Hz, 2H), 3.56 (d, J = 11.7 Hz,
2H), 3.20 (d, J = 10.9 Hz, 1H), 2.95 (t, J = 11.6 Hz, 1H), 2.60 (t, J = 11.2 Hz, 1H), 2.38 - 1.99 (m,
+

7H), 1.50 (q, J = 12.3 Hz, 1H). MS: m/z = 460 [M+H]

SE 492 cis-(N—-1-(8-Aloh=-AER-5-)5-E EF L 2 L-9] 2] ©-3-2 |-N'-m| Y-S Qo] =) cis-
N-[1-(8-Alobe- 358 -5-2)-5-E el HF 0. 2| F-] s 2] ©-3-21 | -ZAlobu 4 v® o 22 9 vRolul oz
51.]H NMR (400 MHz, DMSO-ds) & 9.06 (dd, J = 4.2, 1.6 Hz, 1H), 8.58 (dd, J = 8.6, 1.7 Hz, 1H), 8.25

(d, J =8.0Hz, 1H), 8.03 (d, J = 7.3 Hz, 1H), 7.72 (dd, J = 8.6, 4.2 Hz, 2H), 7.32 (d, J = 8.1 Hz,
1), 4.15 (m, 1H), 3.68 - 3.50 (m, 2H), 3.20 (d, J = 10.0 Hz, 1H), 2.94 (t, J = 11.6 Hz, 1H), 2.54
(d, J=4.6 Hz, 3H), 2.30 (qd, J=6.7, 6.0, 4.2 Hz, 4H), 2.18 (d, J = 12.1 Hz, 1H), 1.50 (g, J = 12.3

Hz, 1H). MS: m/z = 434 [M+H]'.

3E 564 (N-[(3R,59)-5-"lE-1-(8-HE-[1,7]HZEFd-5-)-F Fd-3-Ad]-FAlol =) (3R,55)-5-"
g-1-(8-mE-[1, 712 g d-5-¢)-F o gl d-3-dolTl =2 F2eo|E P He-vE AU ESZRE,
50°Coll A whAbo] weke F gtmujolel WS AA AZHATH. NS: m/z = 356 [MHI]. T NWR (400 MHz, DMSO-
d6, ppm) & 9.02 (dd, J = 4.1, 1.7 Hz, 1H), 8.44 (dd, J = 8.5, 1.7 Hz, 1H), 8.10 (s, 1), 7.84 (d, J =
7.5 Hz, 1), 7.79 (dd, J = 8.5, 4.1 Hz, 1H), 7.24 (s, 1), 6.69 (s, 1H), 4.05 - 3.95 (m, 1H),3.48 -
3.36 (m, 1H), 3.24 (d, J = 10.5 Hz, 1H), 2.88 (s, 3H), 2.41 (q, J = 11.3 Hz, 2H), 2.36 - 2.21 (m, 41,
2.10 - 1.92 (m, 2H), 1.05 (q, J = 12.0 Hz, 1H), 0.95 (d, J = 6.5 Hz, 3H).

352 565 (N-"E2-N'-[(3R,59)-5-H &-1-(8-H&-[1,7] = E 2| D2-5-A)-H g Z d-3-L ]-FAlo}n| =)
(3R,59)-5-H1E&-1-(8-H&-[1,7] = E g d-5-d)-F A g d-3-Uoldl HsuzE2go]l= P Fux-dE SA
olEoRRE, ate] AeoM Wwg F wdoluu weAA AZHATH NS m/z = 370 DeH]. H MR
(400 MHz, DMSO-d6, ppm) & 9.02 (dd, J = 4.1, 1.7 Hz, 1H), 8.44 (dd, J = 8.5, 1.7 Hz, 1H), 8.10 (s,
M), 7.86 (d, J = 7.5 Hz, 1), 7.79 (dd, J = 8.5, 4.1 Hz, 1H), 7.71 (d, J = 5.4 Hz, 1H), 4.05 - 3.94
(m, 1), 3.43 - 3.37 (m, 1), 3.24 (d, J = 10.1 Hz, 1H), 2.88 (s, 3H), 2.54 (d, J = 4.6 Hz, 3H), 2.41
(q, J=11.2 Hz, 2H), 2.35 - 2.24 (m, 4H), 2.07 - 1.93 (m, 2H), 1.05 (q, J = 12.0 Hz, 1H), 0.95 (d, J
= 6.4 Hz, 3H).
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313E 566 (4-oFAEIH-1-L-N-[(3R,59)-5-HlE-1-(8-H&-[1,7]}ZE 2 d-5-Q)-F H g -3-Y | 4-S2-F
E|Z2olm]=): (3R,59)-5-HlE-1-(8-E-[1,7]U=ZE|Fd-5-L)-F g d-3-Lo}7l gogdrelo]l= H Wi
-vg A ECZRE, Hhilo] H2o|x oeks F ofAlEHI RESAIA AZEHACE. MS: m/z = 396
+H]. 'H NMR (400 MHz, DMSO-d6, ppm) & 9.03 (dd, J = 4.1, 1.7 Hz, 1H), 8.44 (dd, J = 8.5, 1.7 Hz,
1), 8.41 (s, 1H), 8.10 (s, 1H), 7.88 (d, J = 7.4 Hz, 1H), 7.80 (dd, J = 8.5, 4.1 Hz, 1H), 4.09 (t, J
= 7.7 Hz, 20), 4.04 - 3.96 (m, 1), 3.78 (td, J = 7.8, 2.2 Hz, 2H), 3.42 - 3.38 (m, 1H), 3.25 - 3.22
(m, 1H), 2.88 (s, 3H), 2.41 (td, J = 10.9, 7.6 Hz, 2H), 2.35 - 2.26 (m, 2H), 2.26 - 2.18 (m, 2H), 2.18
- 2.08 (m, 20), 2.08 - 1.90 (m, 2H), 1.05 (q, J = 12.0 Hz, 1H), 0.95 (d, J = 6.5 Hz, 3H).

AAe] 125: FFE 488 ((3R,59)-1-(7-EF L =2-8-HE-FAEH-5-Y)-5>-HE-F g d-3-Lo}vl I ==2F =27}
°o|=)9 ¥4

= s N
L o o oY

]

F Rne N RuPhos Pd G 3
RuPhos, WaiBu F N
deaxane, 100 "G, 1h

i

Method ¥
7]
HEI, dhosane
S
MeOH ’j
=
Method @ F M

R-3-Z 2o 7-2-vg-sdotdl (2.91 g; 14.3 mmol), SHA=

(4.20 mL; 57.1 mmol), & (I1) AHolE E]r%:ﬂ% (793 mg; 2.85 mmol) 2 33t (4.66 mL; 85.6 mmol)e] &

FES 120° ColA 2 h &<t wdtalgitt. A7) v E3dES A27HA d4e =, d5 (50 g) B A &2F

ZEANZ (4.5 90 A7sta, A7) %@L%% 30min ¢t wwHksla, tEE2vE (70 nL X 3) o0& 33T},

FE fF71ss Balmb) o2 MFHeta, F rlavle AdolER Hxstal, detelA sFska. AL

old ofAlgolE A Fito g gEste A7t A Ad A ARmEIRdE A S, --HER-T-EF2
H

--de-FA=A (1.10 g, 32%)S AT}, NMR (400 MHz, S 22XE-d, ppm) & 8.99 (dd, J = 4.2, 1.7
Hz, 1H), 8.53 (dd, J = 8.5, 1.7 Hz, 1H), 7.68 (d, J = 8.8 Hz, 1H), 7.50 (dd, J = 8.5, 4.2 Hz, 1H),

2.70 (d, J=2.5Hz, 3H). MS: m/z = 239 [M+H] .

F-HER-7-Z202 -8 Wd-AEY: 5-H=
3
i=]

LN

it

[(3R,59)-1-(7-EF2=2-8-HE-FAEH-5-L)->-E-FH 2 D-3-d ]-F24} tert-F& d2HZ: [(3R,59)-
1-(7-EF 2 2-8-HEd-A=d-5-U)-5-Hed-9 FH & d-3-A -7} 294 tert-FE d2HE2E Y VE AFESo]
5-HER-7-ZF e 2-8-wE-FEd 2 ((3R,55)-5-HE-FHd-3-L)- 28 tert-FE A AHEZREH
56% &= dolArh. H NIR (400 MHz, DMSO-ds, ppm) & 8.94 (dd, J = 4.2, 1.7 Hz, 1H), 8.43 (dd, J =
8.5, 1.7 Hz, 1H), 7.53 (s, 1H), 7.04 (d, J = 11.5 Hz, 1H), 6.93 (d, J = 7.6 Hz, 1H), 3.73 (s, 1H),

3.36 (s, 1H), 3.18 (d, J = 11.5 Hz, 1H), 2.54 (d, J = 2.3 Hz, 3H), 2.34 (dt, J = 27.7, 10.9 Hz, 2H),
2.08 - 1.80 (m, 2H), 1.39 (s, 8H), 1.03 (q, J = 12.2 Hz, 1H), 0.93 (d, J = 6.4 Hz, 3H). MS: m/z = 374

[M+H]+.

(3R,59)-1-(7-EF 2 2-8-vd-F=d-5-¢)-5-ve -y d-3-dopyl =z g2 oj=: (3R,59)-1-(7-2F2
2-8-ve-FE-5-¢)-5-mE-gH g d-3-do}ql =2 F2Fo|=E WY QE A [(3R,59)-1-(7-&F
S R-g-me-AEa-5-9)-5-Hd-gH g P-3-d -7t 29 tert-5E o AHERZFE 88% FE&E Adojzith.

332 388: I NMR (400 MHz, DMSO-ds) & 9.01 (dd, J = 4.4, 1.7 Hz, 1H), 8.56 (d, J = 8.3 Hz, 1H), 8.29
(s, 3H), 7.61 (dd, J = 8.5, 4.4 Hz, 1), .16 (d, J = 11.4 Hz, 1H), 3.27 - 3.11 (m, 1H), 2.71 - 2.59
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(m, 1H), 2.57 (d, J = 2.3 Hz, 3H), 2.43 (t, J=11.3 Hz, 1H), 2.18 (d, J = 12.4 Hz, 1H), 2.06 (s, 1H),
+

1.18 (q, J = 11.9 Hz, 1H), 0.98 (d, J = 6.6 Hz, 31). NS: m/z = 274 [MHI]
b FES] AR W oR AzH Ut

3FE 389 ((3R,59)-1-(6-ZF22-8-"Ed-FAEA-5-4)-5-md-v g d-3-Lo}7l): 5-HIH-6-ZF 28~
WE-FEd D ((3R,59)-5-E-5 502 D-3-2)-F 24} tert-2E o] E|ZREE . H MR (400 Miz, DMSO-
d) & 8.89 (dd, J = 4.1, 1.8 llz, 1), 8.58 (dd, J = 8.5, 1.8 Hz, 1H), 7.65 - 7.54 (m, 1), 7.51 (dd,
J=13.1, 1.2 Hz, 1H), 3.06 (d, J = 11.1 Hz, 1), 2.95 (d, J = 11.3 Hz, 2H), 2.78 - 2.58 (m, 5H), 2.02

+

-1.83 (m, 2H), 1.60 (s, 2H), 0.97 - 0.84 (m, 3H). MS: m/z = 274 [M+H]
AN 126: FFE 494 E FFE 495 (4-olAIEH-1-Y-N-[(3R,59)-1-(8-A| o} =-AE5H-5-Y)-5-EFZTF L
Z2d-9Hd-3-d]4-52-FE 2olu= & 4-o}A B D-1-Y-N-[(3S,5R)-1-(8-A o} =-F & H-5-YU ) -5-E ]
Z2202vd-9¥gd-3-d]-4-F&-FE| Z2o}n| =) 9] £
P i i F; i FblF-\._,/*V i
N . = M . e M -
O Sot - Naeseaas
H h M
> 0 CO
5

P o
[ T T

Esomer | lHamer 2

A FEL 7]Y SFC ZERuEaHTE 25 33FE 4828 29 tt. (A Phenomenex 250 x 21.20 mm
Lux AE222-2; C0, Co—&m (&v) B): wete; S&u] ¥H: 40% Co-&w, 70 mL/min; A]2=® <4=: 100

bar; A™ &% 40 ° C).

+

ofolAm 1: MS: m/z = 460 [M+H]

+

ofol&™ 2: MS: m/z = 460 [M+I]
o SHgHE Sl FARE o s AlEH A

BT 497 2 FFE 498 (2-(1-o}v]=-A|Z 2 A )-N-[(3R,59)-1-(8-A| o} =-F = -5-U)-5-EF EF L 2vE
-g g d-3-d]-olA Eolr]= & 2-(1-o}v]| =-A|EZ2 A )-N-[(3S,5R)-1-(8-A| o} =-FA&EH-5-U)-5-EFEF L
Zog-gHad-3-d]-o}AEoln=): 32 4792 2E] (A : CHIRALPAK 10 x 250 mm IC; CO, Co—&mj (&nj
B): 0.5% tWdodolwl s zt= oeke; S8u HhH: 55% Co-8v, 9 ml/min; A~® <+=: 100 bar; ZAH
L300 0). oFolam 1: NS: m/z = 460 [MHH] . oFolam 2 NS: m/z = 460 [M+H] .

8 520 9@ FHFE 521 ((R)-2-A1222 =29 -2-3| =2 A]-N-[(3R,59)-5-A|&d-1-(8-EZZ o 2rd-AE=A-
5-4)-9 2 Q-3-d]-oHEctE B S)-2-AF2Z2F-2-5] == A]-N-[(3R,55)-5-E-1-(8-EF EF L2
d-A=d-5-9)-9H A d-3-d ]-otA Eotm =): 315 51502 31E (A7 CHIRALPAK 10 x 250 mm ADH; CO2
Co—&w (&m) B): Wg2, 0.5% tHdodolql; S&u] HWH: 40% Co-&m), 8 mL/min; A|Z=E <F=: 100
bar; A8 ©%: 35 ° (). ofolam 1: MS: m/z = 408 [M+H] . oFo] 4w 2: MS: m/z = 408 [M+H] .

SAE 522 3 SE 523 (N-[(S)-1-(8-Alol=-FA=4D-5-9)-5, 5-HEFL=-YHHd-3-d]-2-(1-7 L7
H g d-4-Q)-otA Eolu]= & N-[(R)-1-(8-A]o} - 54H-5-Y)-5, 5-TEFQ 2-9 g d-3-d ]-2-(1-H&-
g d-4-L)-opA Eolu]=): 3}3tE 50425 E] (A™Y: CHIRALPAK 10 x 250 mm IF; €02 Co-&w] (&) B):
oErE . 0.5% tiWEodolyl; S&ul W 55% Co-87, 8 mL/min; A]2=% <¢F=: 100 bar; AY =%: 35 °

0). okl 2t 1: MS: m/z = 429 [M+H]'. o}o]m] 2: NS: m/z = 429 [M+H] .

BE 527 € FFE 528 ((9)-5, 5-UEFL2-1-(8-EETF =2 E-FAEH-5-Y)-FHd-3-Lo}yl &
(R)-5, 5-HEFL=2-1-(8-EEFL=2vE-F=d-5-U)-HHHD-3-do}rl): 33tE 510024y (dH:
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[1643]

[1644]

[1645]

[1646]
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CHIRALPAK 10 x 250 mm IF; CO, Co—&wl (&w] B): &k, 0.5% tideoeoldl; T&u] W : 55% Co—&ml,
4 mL/min; A12=¥l Fel: 100 bar; HA¥ €% 40 ° C). oFolAm 1: MS: m/z = 332 [MHI]". ofe]am 2: MS:
n/z = 332 [MHH]'.

AN 127: 3FE 499 (8-((3R,59)-3-otv|x-5-ZF 0 2-y g d-1-4)-A=AA-5-JlRUEE 3|==2F =28
°o|=)9 A

H

e Y

o \L/j’ \g’ \ﬁ y
N __Hol -

i H =
7 - o “MeOH it j

M
MSO, 120
I DMSO, 120 °C, 1h u » -

[(3R,59)-1-(8-Alo} =-A HFA-5-Y)-5-FF L Z-9 ¥ Zd-3-4 |- Ft23H} tert-F8 A LHZE: -HEK-F]%
AA-5-7RYUEZ (84 mg; 0.36 mmol), ((S$)-5-ZFQ=Z-9Hgd-3-A)-Ft=2A4 tert-F8 o] 2HZ (94
mg; 0.43 mmol) TI¥EMF ZFEUC]E (64 mg; 0.47 mmol) % DMSO (2mL)e] &3ES 1h E<F 120TCoA] wfo]=
2aa AT g EFES B oF CMHEUEZE (0.1 H0)SE &8ss 94 AEnEIH Y

(XBridge A#)= AAlste], [(3R,55)-1-(8-Alohe-TF] =54 e -5-)-5-FF 29| ¥ &9 -3-A |-7h= 03t tert-
Y olaE =2 ATk HNR (400 Mz, DNSO-di) & 9.07 (d, J = 1.8 Hz, 1H), 8.99 (d, J = 1.8 Hz, 1H),

8.25 (d, J=8.4Hz, 1H), 7.33 (d, J=28.4Hz, 1H), 7.02 (d, J=7.6 Hz, 1H), 4.85 (dt, J = 9.2, 4.7
Hz, 1), 4.49 (s, 1H), 3.93 (d, J = 12.1 Hz, 1H), 3.73 (s, 1H), 3.17 (ddd, J = 13.2, 9.1, 4.9 Hz, 1H),

3.04 (t, J=10.9 Hz, 1), 1.76 (q, J = 11.1 Hz, 1H), 1.40 (s, 9H). MS: m/z = 373 [M+H]'.

8-((3R,5S)-3-o}n| =-5-ZF 0 2 -y ¥ d-1- )- %ie}ﬂ 5-FtHUEY =2 FEgol=: 8-((3R,55)-3-o}
-5-EFQ 2- g d-1-U)-FA 54U -5t H U E OICEJEEME—E— Q& AFEEke] [(3R,59)-1-(8-A)

o} -] 52 -5-9 ) -5-Z 5 0 2 -3 | 2] 1 -3-Y ] ﬂeaw tert-5-8 o222 o 2XE Az A}

SR 499: 'H NMR (400 MHz, DMSO-ds) & 9.20 - 9.07 (m, 1H), 9.03 (d, J = 1.8 Hz, 1H), 8.42 - 8.12 (m,

4H), 7.38 (d, J = 8.4 Hz, 1), 5.19 - 4.93 (m, 1H), 3.93 (ddd, J = 33.2, 13.0, 8.3 Hz, 2H), 3.78 (dd,

J=12.6, 3.0 Hz, 1H), 2.46 - 2.29 (m, 1H), 2.22 - 2.07 (m, 1H). NS: m/z = 273 [M+H] .

U 3gEEe] FA13 o s Az

3E 500 ([(3R,59)-1-(8-Alot=-FAEd-5-9)-5-ZF22-9 g d-3-d]-Ft28} tert-HE 2HE

5-HRH-FE-8-JtR U EZ 2 ((3R,55)-5-ZF Q212 t-3-2)-7t 2} tert-5-€ o AH 2O RNE,

H NMR (400 MHz, DMSO-d) & 9.06 (dd, J = 4.2, 1.6 Hz, 1H), 8.55 (d. J = 8.6 Hz, 1H), 8.25 (d, J = 8.1

Hz, 1), 7.71 (dd, J = 8.7, 4.2 Hz, 1H), 7.30 (d, J = 8.1 Hz, 1H), 6.97 (d, J = 7.4 Hz, 1H), 4.99 (s,
1H), 3.85 (s, 1H), 3.63 (s, 1H), 3.44 (d, J = 11.8 Hz, 1H), 3.00 (s, 1H), 2.71 (t, J = 10.9 Hz, 1H),

2.37 (t, J=11.9 Hz, 1), 1.70 (t, J = 11.1 Hz, 1H), 1.39 (s, 5H). MS: m/z = 372 [M+H] .

g2 501 (8-((8S,5R)-3-t0| =-5-EF 2 2-HHI-1-U)-AFLA-5-7IHYEY  JEZF2o|=):
[(38,5R)-1-(8-Alob -7 5 291 -5-91 )-5-Z 57 ¢ &-3] | g -3-2 |7 244 tert-$8 ol ~HZ o298 I NIR
(400 MHz, "I¥&-d) & 9.06 (d, J = 1.8 Hz, 1H), 8.99 (d, J = 1.8 Hz, 1H), 8.23 (d, J = 8.2 Hz, 1H),

7.41 (d, J =8.2 Hz, 1H), 5.16 (dt, J = 46.0, 2.7 Hz, 1H), 4.55 - 4.38 (m, 1H), 4.05 - 3.89 (m, 1H),
3.81 (s, 1H), 3.59 (ddd, J = 36.7, 13.4, 1.8 Hz, 1H), 3.38 (dd, J = 13.5, 1.9 Hz, 1H), 2.58 - 2.43 (m,
1), 2.39 (ddd, J = 15.8, 4.4, 3.1 Hz, 1H), 2.28 (ddd, J = 15.8, 4.5, 3.1 Hz, 1H). MS: m/z = 273

[M+H]+.
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AA el 128: BHFHE 502 (N-[(3R,55)-1-(8-Alobie-F 522 -5-9)-5-F 20 2-9 9| 2 €l -3-2 ]-2-(4- - 9]
A -1-d)-olM Eolu]| =) 9] A :

T U

N £
j HATU, DIEA.
Y T OO

Method . I]I

N-[(3R,58)-1-(8-Al o} =-FA A -5-U )-5-EF 2 2-9 # g -3-4 | -2-(4-vE-F H &} -1-L ) - oA Eotr| =
N-[(3R,55)-1-(8-Alo} - 548 -5- ) -5-FF 0 -3 9 2| 9 -3-2 | -2-(4-H| G- H R -1-Q )-o} A Eoln ==
U ]S ARSEte] (4-vE-aHERl-1-)-okA" E 8-((3R,59)-3-0}P| e-5-EF 2 2 - H 2| d-1-Y )-F| =4

A-5-7tHUES eI zaolm 2 e AZHAct . H MR (400 MHz, DMSO-d;) & 9.07 (d, J = 1.8 Hz,

1H), 8.96 (d, J = 1.8 Hz, 1H), 8.24 (d, J = 8.4 Hz, 1H), 8.12 (d, J = 7.4 Hz, 1H), 7.31 (d, J = 8.4
Hz, 1H), 5.00 (s, 1H), 4.20 - 4.01 (m, 2H), 3.98 (d, J = 14.5 Hz, 1H), 3.82 (dd, J = 29.6, 12.7 Hz,
1), 3.52 (d, J = 11.8 Hz, 1H), 2.97 - 2.75 (m, 2H), 2.33 (d, J = 24.5 Hz, 4H), 2.11 (d, J = 4.5 Hz,

3M), 2.01 (s, 3H). NS: m/z = 412 [M+H] .

AAe 129: #3HE 503 (N-[1-(8-AJobe-FAxEd-5-U)-5, 5-HEF =2~ D-3-4 [-2-(4- - 5 g -
1-d)-oA Eotu =) o] A4

F NH:

Ho.,“,f\u

-‘T-"\‘
o2 o
LN
HATLL DIEA,
[FL Y e q:;[ g
N
I Method J
N-[1-(8-Alob -5 4-5-21)-5, 5T 2592 9-3-2]2-(4-o1 -5 A 2}-1-Q)-op A Eoprl = \-
[1-(8-Alobie-F) 254k e1-5-91)-5, 5-HEF e =-3]#2d-3-d]-2-(4-r &3] A 2pl-1-d)-o A Eopr| == W

S ARgske (4-HE-d e egl-1-d)-ob B4 Bl 8-(5-obw] -3, -t &R 292 d-1-9)-F A -5-7)
HUEY s|ER2 IR =2y Az

L

338 503: ' NMR (400 MHz, DMSO-d;) & 9.11 (d, J = 1.8 Hz, 1H), 9.01 (d, J = 1.8 Hz, 1H), 8.30 (d, J
= 8.4 Hz, 1H), 8.21 (d, J = 7.6 Hz, 1H), 7.41 (d, J = 8.4 Hz, 1H), 4.32 - 4.11 (m, 2H), 3.98 (s, 1H),

3.87 - 3.62 (m, 2H), 2.39 (d, J=13.8 Hz, 5H), 2.14 (s, 3H), 2.02 (s, 3H). MS: m/z = 430 [M+H]ﬂ

te SFREC fAE WoE AxEg:

SGE 504 (N-[1-(8-Aohum-H 5 4e-5-2)-5,5-0 FF.0 2-3] 9 ¥-3-9 |-2-(1-W B-3 9 2 94~ )-opH =
HI= (FAY)): (1= Y- 2 §-4-2)-oPH EAF % §-(5-0}v] 13, 3-1) BT 0 2 -3¢ -1-91)-7) 3 kel -
5-7IRUEY JE2E2Eo|mo 2 HEH ., HNW(%OWLDMW%)6909M,J=L8M,ML899M,J

= 1.8 Hz, 1H), 8.30 (d, J = 8.4 Hz, 1H), 8.12 (d, J = 6.9 Hz, 1H), 7.45 (d, J = 8.4 Hz, 1H), 4.80 (s,
1H), 4.20 (s, 1H), 4.07 (d, J = 13.4 Hz, 1H), 3.79 (dd, J = 29.1, 13.5 Hz, 2H), 3.16 (dd, J = 13.0,
10.2 Hz, 2H), 2.71 (d, J = 11.4 Hz, 2H), 2.41 (m, 2H), 2.13 (s, 3H), 2.06 (d, J = 6.8 Hz, 1H), 1.82
(t, J=11.2 Hz, 20), 1.60 (d, J = 12.9 Hz, 2H), 1.18 (q, J = 11.9, 11.3 Hz, 2H). MS: m/z = 429

- 456 -



[1656]

[1657]

[1658]
[1659]

[1660]

[1661]

[1662]

[1663]

[1664]

ZIHSd 10-2025-0043596

[+

SFE 506 (2-FEZE-N-[1-(8-Aol-AFLU-5-U)-5, 5-HEF2-gAd-3-d]-Z2J o} =): 2-2
RR-Z2IZAE 8 8-(5-0b| -3, 3T E R e 292 d-1-)-F AR 57U EY SRR mRR
B, H NMR (400 Mz, DMSO-dk) & 9.10 (d, J = 1.8 Hz, 1H), 9.00 (d, J = 1.8 Hz, 1H), 8.56 (d, J = 6.9

Hz, 1H), 8.31 (d, J = 8.3 Hz, 1H), 7.44 (dd, J = 8.4, 3.6 Hz, 1H), 4.75 - 4.45 (m, 2H), 4.21 (s, 1H),
3.97 (t, J=11.3 Hz, 1H), 3.82 (dd, J = 25.6, 13.4 Hz, 1H), 3.41 - 3.32 (m, 1H), 2.44 (d, J = 13.2

Hz, 1), 2.26 (s, 1H), 1.59 (dd, J = 6.8, 2.4 Hz, 31). MS: m/z = 380 [M+H] .
AAle] 130: BHFE 505 (3-obr|m-N-[1-(8-Alolm-F| H A -5-U)-5, 5-t|EF L 2-¥ 7 d-3-4]-3-w -
E|2oln= =2 g2eox)9 T4

v

F 3 F H

-‘,l,,-'-\rhl'l ) p\l/j’rl F F :1
i )\!.l-/\l e ~ n HGC oA . il
" e i
@\’ :l HATL. DIEA H:l MieH S M HEI
- OMF 11 T D
-
1l

W Mothod J IHI Methiod Q

3-obu] -N-[1-(8-A ope-H S A U-5-2)-5, 5-T)EF L 2-3|5] 2 2-3-G]-3-|P-FE| 2ofr = =R F2 o]
£ 3-opm)ie-N-[1-(8-Alohie-F 5 R-5-21)-5, 5-HEF0.2-9] e d-3-2 -3 P- e 2opr = Sup R
Sholmi W T R Q% AHESe] 3-tert-FEAZ Mol 3o D-RE 24 R 8-(5-obr] -3, 3-I EF LR
- e 9-1-9)- AR5 AR EY e Freels omre A=A,

3132 505: 1H NMR (400 MHz, DMSO-ds) & 9.10 (d, J = 1.8 Hz, 1H), 9.01 (d, J = 1.8 Hz, 1H), 8.64 (d, J

= 7.0 Hz, 1H), 8.29 (d, J = 8.4 Hz, 1H), 8.00 (s, 2H), 7.42 (d, J = 8.5 Hz, 1H), 4.72 (s, 1H), 4.26
(s, 1), 4.11 (d, J = 12.9 Hz, 1H), 3.81 (dd, J = 28.3, 13.6 Hz, 2H), 3.25 (dd, J = 12.9, 10.0 Hz,

2H), 2.50 (s, 2H), 2.19 (dtd, J = 30.2, 12.3, 6.4 Hz, 1H), 1.31 (s, 6H). MS: m/z = 389 [M+H]+.

Al 131: 33HE 507 2 BEE 508 (2-oFAE H-1-G-N-[(R)-1-(8-A| o} =-F =54 -5-U )-5,5-T| T F L2 -
VHPd-3-9 -T2y 2ojn|= © 2-o}AEP-1-D-N-[ (R)-1-(8-A] o} =-F HA R -5-Y )-5,5-T) EF L. 2~ ¥ 7]
d-3-d -T2y 2o}u|=)9] FA

s e e

e

> = o

Isomer 1 |somer 2

Hl
K

Cis—2-olAlE d-1-g-N-[1-(8-A| o} =-FA A -5-9)-5,5-T S F . 2-9H 2 d-3-4 |-Z 29| Lo}l = & trans-
2-olAE A -1-g-N-[1- (8- A o} =~ F AR -5-9)-5,6-T EF L 2-H HH-3-d |-Z 23 2opr| = oI EYUEY
% 2-FEEZ-N-[1-(8-Ao}-F A8 -5-U)-5 5-tZF o Z-d g d-3-d -T2y 2olu|= (30 mg; 0.08
mmol) 2 oFAEIW (45 mg; 0.79 mmol)d] EFES 100° CollA 2 h B¢ wwksldct. A7) whe E38S &5 =
OLAEYEHR (0.19NH; H:0) o2 &8st 94 azZrtEady] (XBridge AH)E AAISIY], cis—2-olAE| Y-
1-d-N-[1-(8-Al o} .=-F H 4 -5-¢U)-5,5-UEF L2 -9 H g d-3-Y |-Z 27 Lon| = 9 trand-2-olAE|H-1-Y
-N-[1-(8-A[o} -] 5 A--5-9)-5,5-T EF o 2 -T2 d-3-d |- 22T 2oln =& AT,

ofo]ir 1: ' NMR (400 MHz, DMSO-ds) & 9.12 (d, J = 1.8 Hz, 1H), 9.02 (d, J = 1.8 Hz, 1H), 8.31 (d, J
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= 8.3 Hz, 1H), 7.96 (d, J=7.5Hz, 1H), 7.42 (d, J = 8.4 Hz, 1H), 4.50 - 4.32 (m, 1H), 4.21 (s, 1H),
3.89 - 3.68 (m, 2H), 3.62 (dd, J = 12.9, 7.7 Hz, 1H), 3.21 (g, J = 6.8 Hz, 2H), 3.09 (q, J = 6.8 Hz,
20), 2.79 (q, J =6.8 Hz, 1H), 2.33 (s, 2H), 1.96 (p, J = 6.9 Hz, 2H), 1.02 (d, J = 6.8 Hz, 3H). MS:

n/z = 401 [M+H]'.

oflolan 2: I NIR (400 MHz, DMSO-d;) & 9.13 (d, J = 1.8 Hz, 1H), 9.04 (d, J = 1.8 Hz, 1H), 8.31 (dd,

J =177, 4.0 Hz, 2H), 7.42 (d, J = 8.3 Hz, 1H), 4.31 (td, J = 15.0, 14.5, 6.6 Hz, 1H), 4.19 (d, J =
7.2 Hz, 1H), 3.81 (s, 1H), 3.65 (d, J = 5.0 Hz, 1H), 3.28-3.19 (m, 1H), 3.18 (q, J = 6.9 Hz, 2H), 3.09
(q, J=6.8 Hz, 20), 2.77 (q, J =6.8 Hz, 1H), 2.39 - 2.16 (m, 2H), 1.83 (p, J = 6.9 Hz, 2H), 1.07 (d,

J=6.8Hz, 3. MS: m/z =401 D],

o s Sl FARE WeR Alxs gl

g 509 (N-[1-(8-Aloh=-F|540-5-4)-5, 5-HEFLE-NHD-3-U]-2-RE2ED-4-U-Z 23| Lo}
B): 22 EEAN-[1-(8-Aohm-F 5 d0-5-91)-5, 5-HEF2-ysed-3-d]-2e2yeolu|= 3l mayow
R HONR (400 Mz, DNSO-dp) & 9.11 (t, J = 1.9 Hz, 1), 9.01 (dd, J = 8.7, 1.8 iz, 1), 8.37 -

8.16 (m, 2H), 7.43 (dd, J = 8.4, 3.9 Hz, 1H), 4.44 - 4.14 (m, 2H), 4.01 - 3.85 (m, 1H), 3.82 - 3.71
(m, 1), 3.65 (dt, J = 13.2, 6.8 Hz, 1), 3.46 (q, J = 4.3 Hz, 41), 2.97 (q, J = 6.9 Hz, 1), 2.51 -

2.23 (m, 6H), 1.14 (dd, J = 10.9, 7.0 Hz, 3H). MS: m/z = 431 [M+H]ﬂ

AN 132: FFE 518 (I-A|FREZ2IY-3-[(3R,59)-5-HE-1-(B-EFEF L 2vd-FA=a-5-d)-HHFd-
3-d]-¢EHeoh e A

\fr"dj’ﬂ\gﬂ.‘?

1-AE2229-3-[(3R,55)-5-AE-1-(8-EF EF L 2rE-A=d-5-L)-F#H HD-3-4 ]-$-&o}: DNSO (1 nl)
% (3R,59)-5-WE-1-(8-EZEF=2dd-F5d-5-d)-g g d-3-do}rl s=2F=Ee}o]= (60 mg; 0.17
mmol), olg@-tjo]Ax 2 -ol7 (0.04 mL; 0.21 mmol) % O]AA|SPUYEAZZEZZH (28 mg; 0.35 mmol)e =
FES A2ddA Hxte] wRksglth. E3ES & T oMHEYEZ (0.19NH; H0) o2 &8st 94 A=2vED
#I) (XBridge AH)Z Ak, 1-A1E2Z29-3-[(3R,5S)-5-WE-1-(8-EFEF o2 d-F|=d-5-¢)-7 7
Yd-3-d]-F-dolg WA IH R AU,

3}3rE 518: H MR (400 MHz, DMSO-ds) & 9.02 (dd, J = 4.2, 1.7 Hz, 1H), 8.54 (dd, J = 8.6, 1.8 Hz,

1H), 8.05 (d, J = 8.1 Hz, 1H), 7.67 (dd, J = 8.6, 4.2 Hz, 1H), 7.21 (d, J = 8.1 Hz, 1H), 6.09 (d, J =
2.7 Hz, 1H), 5.80 (d, J = 7.5 Hz, 1H), 3.56 (d, J = 8.9 Hz, 1H), 2.48 - 2.35 (m, 3H), 2.14 - 1.82 (m,
2H), 1.06 (q, J = 11.9 Hz, 1H), 0.95 (d, J = 6.4 Hz, 3H), 0.56 (dd, J = 7.0, 2.1 Hz, 2H), 0.32 (dd, J

= 3.7, 2.3 Hz, 2H). NS: m/z = 293 [M+H] .
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AAle] 133: 33HE 525 (8-((3R,59)-3-o}7|=-5-H| -] # g d-1-&)-3-vd-FA 54D 57t EH) 9] A

Br ?’ 5
.FN:E NES/AIBN_ :S AquJ. NH,OH @ s
=N cch. NaOAGIEIOH L, N

N-=0OH
NHBoc NHEoc NHBeg
p \(j' U Y
N

N
Cu(OAcks ,_, :5 N.aEIH, MH;
ACN =N DIEF'A.'DI'-.-'I‘%G \N}S CoClyEoH
CN b
N
i \O'
N
)l\"
— O N
HCUELOH S ]\
N
oN

N

4~-B2R-7-gr2ade-dz [1, 2, 5] EHolyolE: HEHFZZEA (150 mL) < 4-HI2E-7-yE-#zx
[1,2,5]€]o}t]o}E (5.00 g; 21.8 mmol), N-H.EZHEAloju]= (8.24 g; 45.8 mmol) & 2,2'-o}FH| 2~ (2-HE X
22 UEY) (0.54 g5 3.27 mmol) o] E3FHES 80" CollA ¥Hato] wRESIGItE. Y NS oH3lar, ofHE 4
olAlEO|ER 3Asta, HElo R MAIGIY. §714S FF nladld AWoER Axsta, o33,
slo| A FEste], 4-BRR-7-T|BERug-w*%([1,2, 5]Eolt]o}E (8.36 g AHA FEE)S oA IR

ATk, MS: m/z = 386 [M+H] .

ﬂ¥
fe rl

7T-HER-wz [1,2,5] Eojtje}E4-Ft2 B Y 3=: oJE (100 nL) ¥ = (20 nl) & 4-HRZR-7-T/H=Z
wg-wlzx[1,2,5]go}t]jo}= (8.36 g; 21.61 mmol) & & YEHOIE (9.18 g; 54.02 mmol) o] |ME 2lLof A
1 h &<k uR 6}°ﬂﬂr A7) Wb ERES AtEtllA wFeal, AR nAE BE A elal, dAxse, 7-2

2E-HZ [1, 2, 5] HolYolEA4-7l2 848 =& ﬁq.m:mkzmzmmy

7-HER-WZ [1, 2, 5] Eolfo}lE4-Ftl2B A I = &4 e (200 mL) = 7-HEE-#WZE [1, 2, 5]
ElJolt]o}Z-4-7t2 B A H 3= (5.25 g; 21.6 mmol) ¥ AF olAHOIE (1.95 g; 23.77 mmol)2] & d ow
B FEeo]= (1.58. mg; 22.7 mmol)e] &Ml E3ES 70° ColA 1 h E¢F mukslic). wks E3t8S Wz}
sta, s, AAE bR MHSUT. NS AeAstel A FFHet, 7-REE-MZE [1,2,5] EolrjolE
-T2 AU E A (4.30 g, 78%)S mwA mAE AATH NSt m/z = 257 [MH]

T-HER-HZ [1, 2, 5] gololE-4-FtHUE™: ofHNEUEY (20 nl) F 7-HEE-¥ZE[1,2 5] o}r]o}E-
4-7tE2rddsl= A (4.30 g; 16.7 mmol), &) (11) oFAE 101 (302 mg; 1.67 mmol) 2 o}FA|EAF (2.00
mL; 35.0 mmol)®] E£3FES T ¢ FFAZAG. ¥ FES WA, B (20 mL)g ﬂﬂz‘sﬁ :Wﬂ
M 2F EFAE=(17.5 nL) 9] &S H7bskoit. é.%% il
skar, ofFeqltk. aAAE == AFHE, dxste] 7-HEE-d%[1,2,5] E]O}E]O}ﬁ—‘l—ﬂi‘%_.e (3.0 g,
5% Hhe HAl IAE AATH NS m/z = 239 [N+

[(3R,55)-1-(7-Ao}=-dlZ[1,2,5] Bl o} ] o} -4~ ) -5-H| B - H Z F-3-L -7t 2 4L tert-FE  dJ2HE:
DMSO (2 mL) & 7-B2E-wZ([ 1,2,5 JElolt]o}E-4-7}H U ED (1.80 g; 7.50 mmol), tert-%¥ N-[(3R,5S)-5-
Wy g Y-3-L 172 nb 0] E(1.80 g; 8.25 mmol) 2 ol&-tjo]A=Z 2 -o}wl (1.61 mL; 9.00 mmol)e] &
&5 120° ColA 60 min &<t vlolA2dzAE T, W ERES weke (10 mL) o2 3X315ith. 4 14
7b AREAS, oFake] [(3R,55)-1-(7-Alohe-wlZ[1 2,5]Eolt]o}E-4-)-5- & -3 v & d-3- | -7k 24t

tert-28 o ~E|2 (2.16 mg, 77%)< ALUTE. MS: m/z = 374 [MH]

[(3R,55)-1-(2,3-T]o}u| =—4-A]o}=-H|d ) 5-HE-HH 2 d-3-L |-Ft=222F  tert-FE  d2H=2
(130mL) = [(3R,58)-1-(7-Alo}=-WlZ[1,2,5]E ol o}E -4~ )-5-m 2 -1 F 2] D -3-A |-7} 293t tert-
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[1680]

[1681]

[1682]

[1683]

[1684]

[1685]

[1686]

[1687]

[1688]
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BE3=dto]=(0.24 g; 6.36 mmol)e] TES 29 FoF FAA.
7HA Jbg B Et Arbesith, Whg EFES IAATA, A HEksl
Jel 2= gAsta, BaRles AHsAtt. F713ES 5 vfdlaE A
ol Al wF3te], [(8R,59)-1-(2, 3-Tlopv|i—4-Alot-od)-5-w| &3] H & d-3-
A -7FE9AE tert-5F-2 o 2HE (1.6 g, 80%)= 24 1A= A, MS: m/z = 346 [M+HI] .

H
o

o

8-((3R,59)-3-0}v| :m-5-H -7 o 2 D -1-)-3-D-FAFHAA-5-7LH Y ED: o|&& (2 ml) T [(3R,59)-1-(2,
3-tor -d-Alof - )-5-W e -F A Z H-3-L |-FF29HAE  tert-FH A 2=HZ(70.0 mg; 0.20 mmol)<]
| de, A3+ 4(0.10 mL; 0.41 mmol) B 2-=A-Z 22U =(0.03 ml; 0.20 mmo )E A7rerie. &3t
S 700 ColA 3 h Feh wHsiSiTh. ] W ERES HAYstlA wHEa, WE B T oMIEYUEZ
(0. 1%H; H.0) 0.2 g2lshs 94 A2rteaey] (XBridge 23) 2 ﬂxﬂo}oq 8-((3R,55)-3- o}ul+—5 ] e -1 7]
29-1-2)-3-Ag-FA 54D -5-7tHUEL S N w2 AU}

3}3E 525: ' NIR (400 MHz, DMSO-ds) & 8.83 (s, 1H), 8.08 (dd, J = 9.7, 8.4 Hz, 1), 7.13 (t, J =
8.7 Hz, 1H), 4.21 (s, 2H), 3.01 - 2.79 (m, 1H), 2.73 (d, J = 2.8 Hz, 3H), 2.57 (dt, J = 11.3, 5.5 Hz,
1H), 2.02 - 1.47 (m, 4H), 0.99 - 0.75 (m, 3H). MS: m/z = 282 [M+H]+.

AN 134: ZFE 529 (1-(8-Alo}=-F a8 -5-9)-5 5-0)ZF 0 2-1HFd-3-7l2 244 (1-dd-vHd

4-)-oful =)l Gy
F_bj\-ll F F:L/ji‘-::- y
Iih’ > o

3
Q

N‘&] H Z M |iH hlvl HATUTHERS o
an'? DF LA | N"‘] THRHG C[:N*] ok N
ol e = F -
Mathat H o e‘m miethed 4 oM
1-(8-Al o e-A X AE-5-9)-5,5-U EF 2 2-v 7 g d-3-7l =224t g dxgz
1-(8-A|oh -1 35 41 -5-91)=5 5- 1] H 7 0. 2-9] 9| 2 tl-3-7h 2 0 A4k wd o el 2 WY B Abgste] s-nw

E-FAE5AYU-5-7tHUEY 9 5 5-UFFL2-9fgd-3-7t2 544 vE o222 =R IRt =25 E A
=59k, H NIR (400 MHz, DMSO-ds) & 9.09 (d, J = 1.8 Hz, 1H), 9.01 (d, J = 1.8 Hz, 1H), 8.27 (d, J =
8.4 Hz, 1H), 7.36 (d, J = 8.4 Hz, 1H), 4.39 (d, J = 12.5 Hz, 1H), 3.83 - 3.72 (m, 1H), 3.69 (s, 3H),
3.49 - 3.33 (m, 1), 3.20 (s, 1H), 2.31 (dtd, J = 31.9, 12.8, 6.4 Hz, 10). NS: m/z = 333 [M+i] .

1-(8-Al o=~ =4 -5-9)-5,5-0) ZF L2~ gd-3-Fl2 544 & THF (1.0 ml) 2 = (1.0 nl)
T 1=(8-Alobe-F| A R-5-)-5,6-H EF L 2- v H 2| T -3-7F 2 54 " o A= (25 mg; 0.08 mmol) H

YEIEFAE (7 mg; 0.30 mmol)e] EFES 2200 2 h B Wi, A7) vhs EFES At A
FEeHaL, Ao nAE Axste], 1-(8-Alobe-F 54 -5-9)-5,5-T] FF L 2-HH g U-3-7t2 52 2 HS

e mAE ATk, NS: m/z = 319 [T

1-(8-Al ot =-FA Z 47 -5-9)-5,5- EF e 2-9 ¥ g d-3-Ft2 544 (1-WE-g g d-4-g)-ohv=: 1-(8-A]¢}
w-FAd-5-9)-5, 5-UZFQE-vHgd-3-7t2 545 (1-Wd-ydgd-4-d)-oln == 9y J& AlgE)
o 1-(8-Alobr-F 354 -5-90)-5,5-t & F L 2-9] A g H-3-7t2 545} 2 F 9 4-op|e-1-vEv g d oy
B oA w2 A},

S 529: 'H NMR (400 MHz, DMSO-ds) & 9.08 (d, J = 1.8 Hz, 1H), 8.99 (d, J = 1.8 Hz, 1H), 8.26 (d, J

= 8.4 Hz, 1H), 8.12 (d, J=7.6 Hz, 1H), 7.38 (d, J = 8.5 Hz, 1H), 4.73 (s, 2H), 4.16 (d, J = 13.3 Hz,
1H), 3.77 - 3.40 (m, 4H), 3.01 (s, 2H), 2.71 (s, 2H), 2.33 (s, 1H), 2.15 (s, 3H), 1.93 (t, J = 11.1

Hz, 2H), 1.73 (d, J = 12.3 Hz, 2H), 1.53 - 1.32 (m, 2H). MS: m/z = 415 [M+H]+.

U SE S0l FARE W eR AlxH o
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FE 530 (1-(8-Alol=-F=H-5-9)-5,5-0)ZF ¢ 2-HH g d-3-7l2 2242 (1-¥E-TF#H 7 d-4-Y)-o}n)
Z): 5-HERE-FAEHU-8-JIEYEY, 55-tFF2-IH I d-3-7t2 544 vE oxHEZ JREZRdo)=

§44WBrkﬂ%ﬂﬂﬂﬂgi$H.MNW(MOWh,W%ﬂﬂ6 9.08 (dd, J = 4.2, 1.6 Hz, 1H), 8.56

(dd, J=8.6, 1.7 Hz, 1H), 8.28 (d, J = 8.0 Hz, 1), 8.04 (d, J=7.6 Hz, 1H), 7.75 (dd, J = 8.6, 4.2
Hz, 1H), 7.36 (d, J = 8.1 Hz, 1H), 3.67 (s, 1H), 3.55 - 3.34 (m, 3H), 3.18 - 2.93 (m, 2H), 2.77 - 2.58
(m, 2H), 2.37 (d, J=12.3 Hz, 1H), 2.30 (s, 1H), 2.13 (s, 3H), 1.92 (tdd, J = 10.9, 5.3, 2.2 Hz, 2H),
1.78 = 1.60 (m, 2H), 1.47 - 1.26 (m, 2H). NS: m/z = 414 [M+H] .

FgE 531 (1-(8-Alol=-FAEd-5-YU)-5,5-HEFL2-HHFd-3-Fl2E4 4t (1-HE-FH 2 d-4-LdrE)-o}
A=) 5-H2R-AEA-8-FIRYUEH 5 5-0ZF22-9Hgd-3-7l2 2242 vE dAH2 sleazFZgol=

9 (- g-g] o g 9 -4-2)- Dopal o Z 2\l H NMR (400 MHz, WE-e-d) & 9.02 (dd, J = 4.2, 1.7 Hz,

1H), 8.69 (dd, J = 8.6, 1.7 Hz, 1H), 8.18 (d, J = 8.0 Hz, 1H), 7.69 (dd, J = 8.6, 4.3 Hz, 1H), 7.37
(d, J =28.0 Hz, 1H), 3.79 - 3.52 (m, 2H), 3.26 - 3.07 (m, 4H), 2.88 (d, J = 11.8 Hz, 2H), 2.46 (s,
1), 2.33 (dd, J = 13.6, 6.1 Hz, 1H), 2.27 (s, 3H), 2.07 - 1.91 (m, 2H), 1.71 (dd, J = 13.3, 3.2 Hz,
20), 1.52 (dtd, J = 14.3, 7.6, 6.5, 4.1 Hz, 1H), 1.29 (ad, J = 12.1, 3.9 Hz, 2H). MS: m/z = 428

[+
AE 532 (1-(8-Alol=-F=d-5-9)-5,5-0ZF ¢ 2-H ¥ d-3-7l 2222 (1-9 8- #HFd-4-Y)-o}n)
Z): 5-HERE-FAEH-8-IIEYEH, 55-tFF2-IHd-3-7t2 544 vE oxHE JREZRdo)=

9 kﬂ%—ﬂﬂﬂ%&&%@ﬁﬁgiﬁﬁ.ﬁlWR(@OW&,ﬂ%%fm)6 9.02 (dd, J =4.3, 1.7 Hz, 1H), 8.69

(dd, J = 8.6, 1.7 Hz, 1H), 8.18 (d, J = 8.0 Hz, 1H), 7.69 (dd, J = 8.6, 4.3 Hz, 1H), 7.38 (d, J = 8.0
Hz, 1H), 3.77 - 3.64 (m, 2H), 3.60 (d, J = 10.2 Hz, 1H), 3.26 - 3.09 (m, 3H), 2.98 (d, J = 25.7 Hz,
3H), 2.45 (q, J=7.2 Hz, 3H), 2.39 - 2.17 (m, 1H), 2.10 (dp, J = 7.0, 3.5, 3.0 Hz, 2H), 1.90 (t, J =
13.7 Hz, 2H), 1.57 (dd, J = 12.4, 8.9 Hz, 2H), 1.12 (t, J = 7.2 Hz, 3H). MS: m/z = 428 [M+H]ﬂ

338 537 @ FHFE 538 (cis-1-(8-Alol=-F H4a-5-9)-5-vE-HH I d-3-7l=2 EA A [2-(4-v D -1 #H =}
A-1-Q)-B]-obu] = B trans-1-(8-Aohe-F X4 -5-91)-5-m| D3 H| 2] D-3-7h = BA A} [2-(4-v Q-5 | 2}
A-1-)-dlg]-olu=): 8-HZR-F =257t UEY  5-Hg-uuzd-3-7 2222 o o] ~H 2 3=
zZzglo]e @ o-(1-v8-v] ¥ g d-4-2)-o]| ol o ZHE ool A 1: H NMR (400 MHz, WE-S-d4) §
8.92 (dd, J = 19.8, 1.8 Hz, 2H), 8.10 (d, J = 8.4 Hz, 1H), 7.24 (d, J = 8.4 Hz, 1H), 4.41 (ddt, J =
12.3, 3.6, 1.7 Hz, 1H), 4.17 (ddd, J = 10.4, 4.5, 2.5 Hz, 1H), 3.37 (d, J = 6.8 Hz, 2H), 3.09 (dd, J =
12.3, 11.3 Hz, 1H), 2.90 - 2.75 (m, 1H), 2.67 (dd, J = 12.5, 10.9 Hz, 2H), 2.54 (q, J = 10.2, 6.8 Hz,
8H), 2.29 (s, 3H), 2.13 - 1.98 (m, 2H), 1.45 (q, J = 13.1, 12.7 Hz, 1H), 1.03 (d, J = 6.4 Hz, 3H). MS:

n/z = 422 [WH]'. oFo]&m] 2: 'H NUR (400 MHz, WEhS-d4) & 9.03 (dd, J = 24.4, 1.8 Hz, 2H), 8.22 (d,
J=8.3Hz, 1), 7.40 (d, J = 8.3 Hz, 1H), 4.60 - 4.48 (m, 1H), 3.67 - 3.46 (m, 2H), 3.46 - 3.34 (m,
3H), 3.14 (dd, J = 13.2, 3.3 Hz, 1H), 2.96 - 2.83 (m, 1H), 2.75 (s, 1H), 2.49 (td, J = 6.5, 1.3 Hz,
3H), 2.43 - 2.27 (m, 4H), 2.10 (s, 5H), 1.50 (ddd, J = 13.2, 11.3, 5.1 Hz, 1H), 1.06 (dd, J = 10.1,
6.7 Hz, 3H).

3HE 539 (1-(8-Alol-F =43 -5-4)-5-vE-YH g d-3-Ft2 544 (I-dE-yHgd-4-dd€d)-opr =):
g-H2H-F|5A4d-5-7lRYEH  5-He-gugd-3-7t2 52 e dxga sl=2FZ2del= 9 -(1-7E
~3) 7)) ¥l -4 )-w Elopvl 0 2 RE] . H NWR (400 MHz, WlEH-d) & 9.06 (d, J = 1.8 Hz, 1H), 8.98 (d, J =
1.9 Hz, 1H), 8.20 (d, J = 8.3 Hz, 1H), 7.39 (d, J = 8.3 Hz, 1), 4.39 (dd, J = 13.3, 3.5 Hz, 1H), 3.62
- 3.38 (m, 2H), 3.17 - 3.05 (m, 2H), 2.97 - 2.85 (m, 2H), 2.85 - 2.71 (m, 2H), 2.24(s, 3H). 2.14 -
1.84 (m, 4H), 1.71 (t, J = 16.2 Hz, 2H), 1.56 - 1.43 (m, 2H), 1.37 - 1.18 (m, 2H), 1.08 (d, J = 6.6

Hz, 3H). MS: m/z = 407 [M+H]

+

AEE 540 (1-(8-Alohe-7 ¥4 -5-2)-5-HE-T 2 & -3-7t2 544 (1~ -T2 d-4-d)-opw] =) §-1
RE-FHA-5-7tR U EY ) 5-vd - -3-7t2 540 vE o aEE slmRdEeln B 1-dd-v# g
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H-4-dolyl o 2 HE, I NMR (400 Mz, "let&-d,) & 9.07 (s, 2H), 8.20 (d, J = 8.3 Hz, 1), 7.39 (d, J

8.4 Hz, 1H), 4.45 (d, J = 12.4 Hz, 1H), 3.85 (ddd, J = 15.5, 11.4, 4.3 Hz, 1H), 3.59 - 3.46 (m, 1H),
3.13 (dd, J = 13.1, 3.2 Hz, 1H), 3.01 (d, J = 10.2 Hz, 1H), 2.91 (dd, J = 11.4, 9.8 Hz, 2H), 2.75 (t,
J=43Hz, 1), 2.44 (q, J=7.2 Hz, 2H), 2.18 - 1.91 (m, 4H), 1.82 (d, J = 13.0 Hz, 1H), 1.65 (ad, J

12.0, 3.9 Hz, 1H), 1.57 - 1.39 (m, 2H), 1.18 - 1.00 (m, 5H). MS: m/z = 407 [M+H]ﬂ

S%E 541 2L SFE 542 (cis1-(8-Alohe-FXUR-5-2)-5-M G- D32 B2 WPoprl=
trans-1-(8-A ohe-A S R-5-9)-5-W G- s <] -3-7F =2 B AW F|Polr|=): §-H 2 R-F 5 -5-7huE
4, sG-S e-3-h2 20 Y o 2EE SEEFReels W vdeyl g dReto SR e, ofol
27 1 1H NMR (400 MHz, DMSO-d6) & 9.03 (d, J = 1.8 Hz, 1H), 8.96 (d, J = 1.8 Hz, 1H), 8.18 (d, J =
8.4 Hz, 1), 7.84 (d, J=5.1Hz, 1), 7.24 (d, J = 8.5 Hz, 1H), 4.34 (d, J=12.8 Hz, 1H), 4.18 (d, J
=12.2 Hz, 1), 3.05 (t, J = 12.0 Hz, 1H), 2.76 - 2.63 (m, 2H), 2.58 (d, J = 4.6 Hz, 3H), 1.91 (t, J =

+ 1

15.5 Hz, 2H), 1.35 (q, J = 12.1 Hz, 1H), 1.04 - 0.86 (m, 3H). MS: m/z = 310 [M+H] . o}o]Z&w 2: H NMR
(400 MHz, DMSO-d6) & 9.12 - 9.03 (m, 1H), 8.99 (d, J = 1.8 Hz, 1H), 8.43 (d, J = 5.2 Hz, 1H), 8.23
(d, J=8.4Hz, 1), 7.27 (d, J = 8.4 Hz, 1), 3.92 (dd, J = 12.9, 6.4 Hz, 1H), 3.48 (ddd, J = 20.3,
12.5, 3.6 Hz, 2H), 2.82 - 2.68 (m, 1H), 2.64 (d, J = 4.4 Hz, 3H), 2.20 - 1.91 (m, 2H), 1.48 (ddd, J =
12.5, 7.7, 4.7 Hz, 1), 1.00 (d, J = 6.7 Hz, 30). MS: m/z = 310 [M+1]".

33E 543 E FFE 544 (cis-1-(8-AJoh=F] HAE-5-U )-5-w & -N-(1-Hd-3- ¥ 24 ) FHFd-3-F=2EA}
= 2 trans-1-(8-Alo}=F H 4 -5-9)-5-E-N-(1-H 2-3-T g d) HH2d-3-Fl2BAM|E): g-H X -
FAHAU-5-7lHUED | 5-HE-g A d-3-7l 25244 g o2y s|lmgFRdel= ¢ 1-vE-vdgd-3-
ool o BE] . ofo]4m 1: H NMR (400 MHz, DMSO-ds) & 9.04 (dd, J = 1.8, 0.7 Hz, 1H), 8.95 (t, J =

1.8 Hz, 1H), 8.18 (dd, J = 8.5, 1.3 Hz, 1H), 7.74 (d, J =8.0 Hz, 1H), 7.24 (d, J = 8.5 Hz, 2H), 4.30
(s, 10, 4.19 (d, J = 12.3 Hz, 1H), 3.69 (s, 1H), 3.07 (t, J = 12.0 Hz, 1H), 2.75 - 2.59 (m, 3H), 2.55
(s, 20), 2.14 (d, J = 1.5 Hz, 20), 1.89 (s, 3H), 1.64 (s, 3H), 1.43 (d, J = 31.3 Hz, 1H), 1.13 (d, J =

11.1 Hz, 2H), 0.94 (d, J = 6.0 Hz, 3H). MS: m/z = 393 [M+H]+. ofolam 2: 'H NMR (400 MHz, DMSO-ds) &

9.08 (d, J = 1.8 Hz, 1H), 8.97 (d, J = 1.8 Hz, 1H), 8.22 (d, J = 8.4 Hz, 1H), 8.08 (d, J = 8.0 Hz,
1H), 7.26 (d, J = 8.5 Hz, 1H), 4.11 - 3.99 (m, 1H), 3.71 (d, J = 9.5 Hz, 2H), 3.57 - 3.44 (m, 2H),
2.73 (s, 2H), 2.60 (s, 1H), 2.08 (s, 4H), 1.93 - 1.62 (m, 3H), 1.45 (d, J = 47.0 Hz, 4H), 1.01 (d, J =
6.6 Hz, 3H). MS: m/z = 393 [M+H]".

B3E 547 @ FFE 548 (cis-5-HE-1-(8-EFEF L 2vd-AEU-5-¢)-H g d-3-F2E24} (1-9E-7
HEd-4-drg)-olu]= L trans-5-HE-1(-EFESFL2ME-AET-5-4)-HHId-3-7l=2E 44 (1-9d-
g d-4-drd)-olu]=): 5-HRR-8-EZFo2ME-F5d, 55-0UEF2-vJd-3-7l2 52 o
g o2H2 sEzIzatols @ (—(1-v]E-u] w2 d-4-2)-w| Dol 0 ZHE | ofe]4n 1: : H NMR (400
MHz, DMSO-ds) & 9.02 (dd, J = 4.2, 1.7 Hz, 1H), 8.65 (dd, J = 8.6, 1.8 Hz, 1H), 8.07 (d, J = 8.1 Hz,

), 7.85 (t, J =5.9 Hz, 1H), 7.66 (dd, J = 8.5, 4.2 Hz, 1H), 7.22 (d, J = 8.0 Hz, 1H), 3.21 - 3.05
(m, 2H), 2.98 (hept, J = 6.4 Hz, 2H), 2.79 (s, 2H), 2.66 - 2.56 (m, 2H), 2.26 (s, 1H), 2.05 - 1.96 (m,
1), 1.64 (dt, J = 22.8, 11.5 Hz, 2H), 1.51 (t, J = 13.0 Hz, 1H), 1.29 (dt, J=7.7, 4.1 Hz, 1H), 1.12

(d, J=6.9 Hz, 1H), 1.10 - 0.98 (m, 1H). o}ol&H 2: ' NMR (400 MHz, DMSO-ds) & 9.02 (dd, J = 4.2,

1.7 Hz, 1H), 8.52 (dd, J = 8.6, 1.8 Hz, 1H), 8.06 (d, J = 8.1 Hz, 1H), 7.90 (t, J = 5.8 Hz, 1H), 7.66
(dd, J = 8.6, 4.1 Hz, 1H), 7.24 (d, J = 8.0 Hz, 1H), 3.45 - 3.32 (m, 2H), 3.06 - 2.86 (m, 2H), 2.82
(t, J=11.7 Hz, 2H), 2.71 (d, J = 11.3 Hz, 2H), 2.41 (t, J = 11.3 Hz, 1H), 2.12 (s, 3H), 1.99 (t, J =
14.9 Hz, 2H), 1.76 (td, J = 11.6, 2.5 Hz, 2H), 1.57 (d, J = 12.9 Hz, 2H), 1.30 (dd, J = 16.6, 8.1 Hz,
9H), 1.12 (tt, J = 13.0, 6.5 Hz, 2H), 0.95 (dd, J = 6.5, 3.9 Hz, 3H). MS: m/z = 449 [M+H] .

33E 549 (4-dE-HE-1-9)-[5-HAE-1-(8-E ZF L= E-F5d-5-4)-AH I d-3-L |- &+=): 5-
HER-S-EfZZoavd-H=d, 5-vad-guad-3-7t2 22 vg A2 slezd2gels @ [-wg-
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g F g o 2R, I MR (400 MHz, DMSO-ds) & 9.02 (dd, J = 4.2, 1.7 Hz, 1H), 8.62 (ddd, J = 48.2,

8.6, 1.8 Hz, 1H), 8.07 (d, J =8.1Hz, 1), 7.67 (ddd, J = 8.6, 4.1, 1.7 Hz, 1H), 7.23 (d, J = 8.0 Hz,
1), 3.68 - 3.40 (m, 4H), 3.12 - 3.01 (m, 1H), 2.85 (t, J = 11.3 Hz, 1H), 2.44 (¢, J = 11.5 Hz, 1H),
2.32 (d, J=5.3Hz, 40), 2.18 (d, J = 1.7 Hz, 3H), 2.10 (s, 1H), 1.93 (d, J = 13.3 Hz, 1H), 1.56 (d,

J=13.5Hz, 1H), 1.23 (d, J = 7.2 Hz, 2H), 0.95 (d, J = 6.6 Hz, 3H). NS: m/z = 421 [M+H] .

AA ¢ 135: 3FHE 533 2 FFEE 534 (cis-5-[3-ME-5-(4-v -T2 H-1-dve)-H o d-1-41-8-Eg
EZ2e2vEd-FAEY 9 trans-5-[3-"E-5-(4-vE-HH I -1-drE)-H g d-1-g ]-8-Eg ZF 2 d-F
=d)9 ¥4

{

\EID/L:/ | CHaSUzCI N
@ LiBH, CHPEA

.f‘“r;.

o
1% [ i
F F

L OO0 X

N
—.':'n_.'-
THF, DMEO
BT

Isomer 1 lsamer 2

H

[5-HE-1-(8-Eg EF2de-FA=d-5-4)-Augd-3-21-dlgg: ¥ TF (2 nl) T 5-¥E-1-(8-EF=Z

2g-FA=d-5-4)-9 g d-3-7t 2224 dg o ~HE (200 mg; 0.57 mmol)e] &Mo| THF & AF H
2] =eto|=(1.14 nl; 2.27 mmol)e] 2N &N HAryleta, whe EIFES A oA 48 h %OP wuksklTh, 10%
No] AJEEAN(3 ml)& H7bstal, fojxl £FES pl > 8= 3¢la, "IFEzvugor 33t =3d
7148 BERRle® AFela, T4 vl Ado|ER xstal, fgtetelA wFete], [5-vE-1-(8-Ed
Z202ue-7Ee-5-2)-77D-3-9 |-d &S v wehd mAR ATk NR (400 Miz, FEEEE
-d) & 9.06 (dd, J = 4.2, 1.8 Hz, 1H), 8.50 (dd, J = 8.6, 1.8 Hz, 1H), 7.99 (ddd, J = 8.0, 4.1, 0.9
Hz, 1H), 7.49 (ddd, J = 8.5, 4.2, 1.0 Hz, 1), 7.11 (t, J = 7.4 Hz, 1H), 4.07 - 3.80 (m, 1H), 3.73 -
3.61 (m, 1), 3.58 (ddd, J = 8.4, 7.2, 3.2 Hz, 1), 3.39 (ddt, J = 11.7, 3.9, 1.8 Hz, 1H), 3.28 - 3.05
(m, 1H), 2.27 - 2.16 (m, 1), 2.16 - 2.05 (m, 1), 2.06 - 1.93 (m, 1H), 1.38 (s, 1H), 1.11 (d, J = 6.7

2 o

Hz, 1H), 1.01 (d, J = 6.6 Hz, 2H), 0.88 (q, J = 12.2 Hz, 1H). MS: m/z = 325 [M+H]ﬂ

g £Z4F 5 ‘11]‘% 1-(8-EfEFo2ME-FA=3-5-A)-AHAZd-3-dHE o] 2HZE: THF (2 mL) T [5-WE-

EEFoEvE-Fsd-5-d)-Adgd-3-d-veE (175 mg; 0.54 mmol), W&t &xd FZeo|=
(0.05 mL; 0.70 mmol) % od-tjo]AZE -0} (0.15 ml; 0.81 mmol)9 EFES ALo|A 1 h F¢F wwrst
AT, Wk BHES APAow 37 44 glo] TS AR oAk, NSt m/z = 403 [MH]

Cis—5-[3-Md-5-(4-vE-H o g}d-1-dred)-Ho g d-1-¢]-8-EFEZF2=2d-A=d ¢ trans-5-[3-"E-
5—(4—u1]€—=4=ﬂ]f£‘r7ﬂ—1—°4uﬂ€)—uM]E]ﬂ—l—%]—s—Eﬂ%TLEﬂle—%E DTHE (1 mL) 2 DMSO (1 mL) Z ®
gsEA - E-1-8-EYEF e 2E-F5d-5-d)-gH 2l d-3-d v E o ~HZ (100 mg; 0.25 mmol) Z 1-
Ha-v#H2k2 (0.31 ml; 2.48 mmol) 9] £FES Wk Alo] 80° Colld 71E8tgt}. whE EES B F oA EY
E (0.1%NH; H,0) 2 €83l 94 A2vteadly] (XBridge A7) 2 AAsIe], cis-5-[3-WE-5-(4-vE-3] ¥
HA-1-ddE)-9 g d-1-d]-8-E ZF e 2HE-FA=H L trans-5-[3-WE-5-(4-vE-TFH gz -1-Ld & )-
Ao d-1-d]-8-EfEF=MY-F5d & 2 dEom o] EdEE AU,
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ofolAm 1: ofo]Am] ' NMR (400 MHz, DMSO-ds) & 9.02 (dd, J = 4.2, 1.6 Hz, 1H), 8.48 (dd, J = 8.6,

1.8 Hz, 1H), 8.06 (d, J = 8.0 Hz, 1H), 7.64 (dd, J = 8.6, 4.1 Hz, 1H), 7.18 (d, J = 8.1 Hz, 1H), 3.60
- 3.45 (m, 1H), 2.49 - 2.33 (m, 3H), 2.28 (q, J = 16.3, 13.4 Hz, 5H), 2.21 - 2.15 (m, 2H), 2.12 (s,
3H), 2.01 (d, J=12.3 Hz, 1H), 1.88 (d, J = 12.8 Hz, 1H), 0.94 (dd, J = 6.6, 1.9 Hz, 3H), 0.74 (q, J

= 11.8, 11.3 Hz, 1H). NMS: m/z = 407 [MH] .

olo]in 2: MR (400 MHz, DMSO-ds) & 9.02 (dd, J = 4.1, 1.7 Hz, 1H), 8.73 (dd, J = 8.6, 1.8 Hz,

1H), 8.05 (d, J = 8.1 Hz, 1H), 7.63 (dd, J = 8.6, 4.1 Hz, 1H), 7.20 (d, J = 8.1 Hz, 1H), 3.18 (d, J =
9.0 Hz, 1H), 2.95 (d, J = 11.5 Hz, 1H), 2.73 (s, 2H), 2.42 - 2.17 (m, 6H), 2.15 (s, 3H), 1.60 (d, J =

13.0 Hz, 1), 1.40 (s, 1), 1.04 (d, J = 6.6 Hz, 3H). MS: m/z = 407 [M+H] .

g 3gESo] FA1E o AxEAn:

338 535 © FHIE 536 (cis-5-[3-HE-5-(4-EE2ZA-4-4-FHFd-1-¢Hd)-g ¥ d-1-9 ]-8-EFZF
22id-#A=d 2 trans-5-[3-d-5-(4-2 2 EA4-Y-H 2 D-1-Y e D) - H 2 D-1-Y |-8-E ZFF o 27
d-F&3): 5-HER-G-EFZFoadeE-F=d, s-uE-mdzd-3-7l2 542 wd oxgE szIFae
ot W 4-mHau-4-o-wEZP o2 RE | olo]4m 1: H NMR (400 MHz, WE-S-d) & 8.93 (dd, J = 4.2,
1.7 Hz, 1H), 8.60 (dd, J = 8.6, 1.8 Hz, 1H), 8.04 (d, J = 8.1 Hz, 1H), 7.60 (dd, J = 8.6, 4.2 Hz, 1H),
7.21 (d, J =8.0 Hz, 1), 3.70 (t, J = 4.7 Hz, 4H), 3.62 (d, J = 11.5 Hz, 1H), 3.41 (d, J = 11.5 Hz,

1), 3.14 (d, J = 11.7 Hz, 1H), 2.94 (d, J = 11.7 Hz, 1H), 2.57 (t, J = 4.7 Hz, 4H), 2.40 (dt, J =
16.9, 11.1 Hz, 2H), 2.33 - 2.15 (m, 4H), 2.15 - 1.79 (m, 6H), 1.60 - 1.40 (m, 2H), 1.01 (d, J = 6.6

Hz, 3H), 0.82 (q, J = 11.7 Hz, 1H). MS: m/z = 477 M+H . ofolAam 2: I NIR (400 MHz, "&-&-d,) &

8.93 (dd, J =4.2, 1.7 Hz, 1H), 8.79 (dd, J = 8.6, 1.8 Hz, 1H), 8.03 (d, J = 8.1 Hz, 1), 7.61 (dd, J
= 8.6, 4.2 Hz, 1H), 7.23 (d, J = 8.0 Hz, 1H), 3.79 - 3.63 (m, 3H), 3.26 (d, J = 12.9 Hz, 1H), 3.10 (s,
2H), 2.96 (d, J = 11.7 Hz, 1H), 2.75 (s, 2H), 2.58 (t, J = 4.7 Hz, 3H), 2.41 - 2.11 (m, 4H), 2.07 (t,
J=11.5 Hz, 1), 1.92 (d, J = 10.7 Hz, 2H), 1.72 (d, J = 12.8 Hz, 1H), 1.60 - 1.40 (m, 3H), 1.11 (d,

J=6.6 Hz, 3H). MS: m/z = 477 [M+H] .

AA e 136: SFE 545 E SRHE 546 ((R)-1-(8-Alote-FAEH-5-¢)-5, 5-HEFL2Z-HHFd-3-71 2544
(1-g-9 52 Q-4- Lol @)-obel = R ()-1-(8-Aohe-AFA-5-U)-5, 5-TEF 0 2-9)5Q-3-7h2 24
(1I-v - d-4-drg)-otm =) 9 &g
F |
F ]
T ’\O ’\‘O
J [; 3
N."'
CN
Iscmar 1 leomer 2
¥A gEe 3E 5319 719 SFC A=RvtEaguE Fa) e EATt. (AH: CHIRALPAK 10 x 250 mm ADH;

02 Co—&v (&m B): wletg, 0.5% oo}y, %—OUH Il 45% Co—& ™, 5 mL/min; A€ <= 100
bar; A9 2%: 35 ° ().

obolam 1: MS: m/z = 428 [M+] .

obolam 2: NS: m/z = 428 [M+H]'

Ao 137: 3EE 552 (7-((3R,5S)-3-o}v|=-5-wE-HH & d-1-4)-¥=[1, 2, 5]E¢lHe}lE-4-FI2RYE
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4 3j=zE=do|=)9 ;A

\I\/\«‘NHEW NH;
e HC | \I’:j’

M . R
@N‘ MeOH, diokane, =M
- [ B
M Method O = i
CH N

7-((3R,59)-3-o}u] =-5-H -9 FH g d-1-Q)-M=%[1,2,5] o} o}F-4-tHUEDY  smzF2golT: 7-
((3R,59)-3-o}r -5-wE-TH 2| d-1-U)-W=([1,2,5]Elojt]olE-4-7tHUEY 3mzd2eto]tes WY QS
AF&-3Fe] [(3R,59)-1-(7-Alot=-¥l%[1,2,5] EloltjolZ-4-9)-5-w 8- 7 2] d-3-U |-+ 2L tert-HE o~
HE225E A=A,

S 552: H NVR (400 Miz, DMSO-ds;) 6 8.32 (s, 2H), 8.16 (dd, J = 8.3, 1.2 Hz, 1H), 6.95 (d, J = 8.3

Hz, 1H), 4.94 (d, J = 12.1 Hz, 1H), 4.65 (d, J = 11.9 Hz, 1H), 3.13 (q, J = 12.6, 11.8 Hz, 1H), 2.75
(t, J=12.3 Hz, 1H), 2.16 (d, J = 12.3 Hz, 1H), 1.88 (s, 1H), 1.33 (g, J = 12.0 Hz, 1H), 0.99 (d, J =

6.5 Hz, 3H). MS: m/z = 354 [M+H] .

Ao 138: BFE 567 (N-[(3R,59)-5-HIE-1-(8-#lE-[1,7]}ZE| 2| d-5-4)-H ¥ 2| D -3-d |-= il o} 3h) 9]
4

o

H ¥
O‘\I‘/\)l\lh H H

O o ok

A — =, S |

DIEFABOR # E THE, HLO-RT #

BibF

st [ =

WAL M & Mothod | Mo

N—[(3R 55)-5-H€-1-(8-wE-[1,7]HZE) 2| d-5-4)-¥ H ZD-3-Ad |- A o} 41 N-[ (3R, 55)-5-1 & -1-(8-7]
-[1, 712 e g -5-d) - A e -3-d |- alopy ik, W 378 ARESte]  (8R,58)-5-ME-1-(8-E-

[1,7]»?21%151—5—%1)—Aﬂlﬂﬂ—s—%}‘ﬂ delezgzetel= 3 Ba-wd SA Vo] ER2NEH AlxzHa, o]

H B 15 ARESte] dlaEEe] hERdto R o] nlsrgtel] ofsf N-[(3R,55)-5-E-1-(8-HE-[1,7]2E 2]
A-5-)-F | Hd-3-d]-Falebu b 71% &R 2 Sl AAH A

BHE 567: MS: m/z = 357 [MHH]. 'H NMR (400 MHz, DMSO-d6, ppm) & 9.02 (dd, J = 4.1, 1.7 Hz, 1H),
8.44 (dd, J = 8.5, 1.8 Hz, 1H), 8.10 (s, 1H), 7.90 (d, J = 7.5 Hz, 1H), 7.80 (dd, J = 8.5, 4.1 Hz,
1), 4.04 - 3.97 (m, 1H), 3.42 - 3.37 (m, 1H), 3.27 - 3.20 (m, 1H), 2.88 (s, 3H), 2.47 - 2.35 (m, 4H),
2.35 - 2.25 (m, 2H), 2.09 - 1.91 (m, 2H), 1.06 (q, J = 12.1 Hz, 1H), 0.95 (d, J = 6.4 Hz, 3H).

AA ) 139: SHFE 568 (1-obAIE|d-1-A-2-[(3R,55)-5-HW-1-(8-EZ EF L 2 W-A=U-5-2)-F s 2 -
3-Yoju| = ]-o ek ) 9] FA

tha o.\f_c:- D i
L NH N\_JL " N-‘.,-'LLN
\/‘j' \fj' \Ej‘ {) mzatne, \f-j‘ '.jl
v e = 9
N® RuPhesPe Gl ' LIHMIDS, K1 2] HE1, diowane
,-?H RuPhas, Ca .0, N DMF. rtto 807G MeOH rt, ain i
F BUOH, 85°C, B £ : FoE

[(3R,58)-5-H€-1-(8-EFEF L 2vE-FA=A-5-¢)-HHd-3-d |29} tert-FE 2HE: 5-Ha2H-
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S-EgZFo=dE-F=7 (600 mg; 2.0 mmol), tert-%¥ N-[(3R,59)-5-FlEyHe|d-3-LA]7}2ulvo]E
(486 mg; 2.27 mmol), A& ZFHEUO]E (1345 mg; 4.1 mmol), 2-TA|EFZ2IAEATLE--2' 6'-T]-{-L 2 ZEA]-
1,1'-8]71d (48 mg; 0.1 mmol), FEZQ-UAIFEIMAT AT -2 §'-T-i-ZT2ZA]-1,1'-8]Fd)[2-(2-o}7]
wolgHd) 125 (1D, #g-t-Fdole|= o= E(84 mg; 0.1 mmol) ¥ tBuOH (15 mL)¢ £FES 20 ml v}
olAE o] FH uolA E‘ﬂ’éﬁ ato] A2 gl Yo A 85CelA 8h &<t FATE. WHE EFES AFHA
ot A& F5HT ARES old ofAHolE B ditog glate *‘wﬂﬂ?“ Ze] ARvEOdI R
ER N [(3R5S)—5—Uﬂ%—1—(8—5ﬂ—éﬁ%&iﬂ%—ﬂ%%—&%‘)—J]iﬂwﬂ"d—s— 1-7F29 At tert-5-E o AHZE
(764 mg; 90%)S AT, MS: m/z = 410 [N+

{tert-2-EA 7} 9-[(3R,55)-5-HE-1-(8-E ZZ 0 2 &d-F &a-5-Y)-9 7 2| d-3-Y ]-o}1| ;= }-o} M EAL ]
g J2HE: gF bis(EgvEdd)oln= (2.3 mL; 2.38 mmol)S THF (2 mL) = [(3R,55)-5-WE€-1-(8-E
G ZF o 2vE-FAEU-5-9)-9 g d-3-d -7t 234 tert-FE o AHZE (750 mg; 1.8 mmol) 2 ZEMEF 29
tol= (30 mg; 0.18 mmol)e] &M Hrista, Wkg E3ES A2oA] 30 min &< wNEEIGIY. HE HEw
olAlHIo]E (0.8 ml; 9.1 mmol)Z s d S 60°ColA 2 & ZoF wuk

k. Ae7x] Was & ows E3ES ¥slE dRF THsta, old olMHoEoR
FEoY. £EE f715E BEdo® AFsta, Ax %%—’5}5’35}. e *@ AEE prep—HPLC (XBridge Prep
€18, 10 vM, OBD 30x250mm ZA#H, & = AA B, {tert-F-EA| 7R -
[(3R,55)-5-HE-1-(8-EZZF 2 Ed-FAEd-5-A)-IHgd-3-d]-olv] = }-olH Exl vlEd o] 2EZ (160

+

B

ol
-

(2-0bAEI 1025 2o B)-[ (R, 59)-5- P 9-1-(5- 22 E-0 2 DA 58 5-)-5IA 2] d3-2 | =9
tert-F& ozeHZ: WEs (1 L) F {tert-FEFA|IFIRI-[(3R,59)-5-HE-1-B-EFEF2vd-F&=d-
5—‘?:_3)—-‘ﬂﬂ]ﬂH—S—%]—O]—U]i}—O]—H]Eﬁ wE o 2~HZ (25 mg; 0.05 mmol) E oFAIE]H (0.14 mL; 2.0 mmol)
o gole AedA 29 ok WA, W ERES FF Axdte]l £ AHE (2-obAER-1-U-2-5 2o
E)-[(3R,59)-5-HE-1-(8-EZ EF L 2 E-F=d-5-4)-H 7 d-3-d |-7l 294t tert-F& A =HZE (25
ng)e AL, ol AWM the W ow AMEHAT. NSt m/lz = 507 [MH] .

1-oFAlE A -1-9-2-[(3R,55)-5-ME-1-(8-EF EF L2 E-FA A -5-¢)-H g d-3-Lo}r| = |- &2 1-o}
A e H-1-4-2-[(3R,59)-5-We-1-(8-E| EF e 2Wd-F=d-5-¢)-F g D -3-Lo}r = ] -of b2 Y
4"‘13}04 (2-olAH D-1-Y-2-8 -0 & )-[(3R,55)-5-HE-1-(8-Eg| EF o 2 E-F =d-5-¢ )-T A 2 d-3-
1-7t25H tert-FE od2HE o2RY AFRFHUY. = AXHES prepHPLC (XBridge Prep C18, 10 nM,
OBD 30x250mm ZHH %10-60% CAN, 0.1% NH,OH) o= AHA3}e], 1-oFAEld-1-¥-2-[(3R,55)-5-HE-1-(8-E

=
YZFogmd-A=d-5-Y)-vH g d-3-Doln| = |- EF-2 (18 mg; 90%)S Air}.

398 568: MS: m/z = 407 [M+H]+.1H NMR (400 MHz, wl€+&-d4, ppm) & 8.96 (dd, J = 4.2, 1.8 Hz, 1H),
8.59 (dd, J = 8.6, 1.8 Hz, 1H), 8.49 (s, 1H), 8.06 (d, J = 8.0 Hz, 1H), 7.63 (dd, J = 8.6, 4.2 Hz,
1H), 7.28 (d, J = 8.0 Hz, 1H), 4.24 (t, J = 7.7 Hz, 2H), 4.08 (t, J = 7.8 Hz, 2H), 3.74 - 3.65 (m,
1H), 3.62 (s, 2H), 3.45 - 3.35 (m, 2H), 2.69 (t, J = 10.9 Hz, 1H), 2.47 (t, J = 11.4 Hz, 1H), 2.38 (q,
J=7.8Hz, 2H), 2.34 - 2.26 (m, 1H), 2.23 - 2.06 (m, 1H), 1.15 (q, J = 11.9 Hz, 1H), 1.06 (d, J = 6.6
Hz, 3H).

oS 3gtESo] fAEE W o g AxE )

BE 569 (1-oFAlE|H-1-2-2-[(3R,59)-5-HE-1-(8-EFZF =W d-FA=d5-d)-HFd-3-L o} 1= ]-4]
B2): {tert-F-EA7}RI-[(3R,55)-5-HE-1-(8-EFZFE2HEd-FA = -5-9)-9 H g d-3-Y |-o}m] = }-o} A
Ex g o2E2 2 Wgelwlo @R NS: m/z = 381 [MHH]. H MMR (400 MHz, WIE-S-d4, ppm) & 8.95
(dd, J = 4.3, 1.7 Hz, 1H), 8.58 (dd, J = 8.6, 1.8 Hz, 1H), 8.46 (s, 1H), 8.06 (d, J = 8.0 Hz, 1H),
7.62 (dd, J = 8.6, 4.2 Hz, 1), 7.26 (d, J = 8.0 Hz, 1H), 3.72 - 3.63 (m, 1H), 3.59 (bs, 2H), 3.43 -

3.35 (m, 1H), 3.32 - 3.27 (m, 1H),2.80 (s, 3H), 2.67 (t, J = 10.9 Hz, 1H), 2.46 (t, J = 11.4 Hz, 1H),
2.28 (d, J=12.4 Hz, 1H), 2.22 - 2.07 (m, 1H), 1.13 (q, J = 11.8 Hz, 1H), 1.05 (d, J = 6.6 Hz, 3H).

F3E 570 (1-otAE)Pd-1-9-2-[(3R,59)-5-HEd-1-(8-EFZZ 0 2| gd-FA & AU-5-¢ )-v 5l gl d-3-Lo}m] = ]-4]
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BF2): {tert-F-5AFFRI-[(3R,59)-5-HE-1-(3-EFEF L2 E-F=d-5-4)-F A 2 d-3-d ]-o}| 1= }-o}A]
Bl vE ojsElE 2 gbmuol=EE. NS m/z = 367 [MH] . H NWR (400 MHz, wIEHS—d4, ppm) § & 8.96
(dd, J = 4.2, 1.7 Hz, 1H), 8.59 (dd, J = 8.6, 1.8 Hz, 1H), 8.46 (s, 2H), 8.06 (d, J = 8.0 Hz, 1H),
7.63 (dd, J=8.6, 4.2 Hz, 1), 7.27 (d, J = 8.0 Hz, 1), 3.78 - 3.56 (m, 3H), 3.39 (dd, J = 11.9, 4.0
Hz, 20), 2.69 (t, J = 10.8 Hz, 1), 2.47 (t, J = 11.4 Hz, 1), 2.30 (d, J = 12.3 Hz, 1), 2.22 - 2.10
(m, 1H),, 1.15 (q, J = 11.9 Hz, 1H), 1.06 (d, J = 6.6 Hz, 3H).

A A4 140: 3= 571
([(3R,59)-5-HIE-1-(8-EFZF 0. 2w d-AEA-5-U)-9 A d-3-Ao}n| = |-oL A EAL) o] FA

i M i
o vi o2 H\’jx
\(\l,m ~ N M e \l/-j,N &

J HCH, dioxana 4 LOH, THE KO o

M MeH i ain M i, 1h {
|
K M
£ ""F‘ £ FCF

[(3R,55)-5-HE-1-(8-EFEF o 2HE-F5A-5-U)-H o d-3-Holr| = ]-H EAl WE 2EE2 H3==2
gzgolz: WeS(lnl) F ©$Ak (186 pL: 0.75 mmol) WolA {tert-FEA|7}Rd-[(3R,55)-5-HE-1-
(B-EgIEFoz2vd-FE5d-5-4)-gd g d-3-d |-olr] = }-o} A EAL HE o2=HZ (18 mg; 0.04 mmol) %
4.0M HC1 9] &9 Aeoa whafo] wnbslgict. A7) whg EFES 55 1dxste, = AFE [(3R,55)-5-7
g-1-8-EEF2vd-F=d-5-d)-vugd-3-dotn| = ]-olEL vd  oxHZ U= IFRo|=
(17 mg; >09%)& A1, o] APHoR G @7 WS 915 AHgH AT, MS: m/z = 382 D]’

[(3R,55)-5-HE-1-(8-EZEF L2 E-A=d-5-¢)-Aogd-3-Lotr = ]-oFHELH: THF (1 nl) ® & (1
mL)  F [(3R,59)-5-HE-1-(8-ETEZF o2 E-F=d-5-U)-vd g d-3-Lolu| = ]-olH EAF vl o ~E =
U3 E2E2#ol= (17 mg; 0.04 mmol) ¥ 2lF 3 EFAE BxF38tE (9.4 mg; 0.2 mmol)e] §HE Ao A
oF Wk, whe E3ES HE3al, o]&F prep-HPLC (XBridge Prep C18, 10 uM, OBD 30x250mm
Ay, B F 5-60% CAN, 0.1% XEihHoz AHAS, [(3R,55)-5-HE-1-(8-EZEF 2 e-F|=d-5-U)-7
g ¥-3-Lou) = -} EAF (11 mg; 80%)< AAT}.
B2 571: NS: m/z = 368 [WHH]. 'H NMR (400 MHz, DMSO-d6, ppm) & 9.03 (dd, J = 4.2, 1.7 Hz, 1H),
8.49 (dd, J=8.6, 1.8 Hz, 1H), 8.07 (d, J = 8.0 Hz, 1H), 7.67 (dd, J = 8.6, 4.1 Hz, 1H), 7.23 (d, J =
8.0 Hz, 1H), 3.73 - 3.64 (m, 1H), 3.48 - 3.41 (m, 1H), 3.34 - 3.30 (m, 1H), 3.28 (d, J = 4.6 Hz, 2H),
2.62 (t, J=11.0 Hz, 1H), 2.41 (t, J = 11.4 Hz, 1H), 2.20 (d, J = 12.3 Hz, 1H), 2.07 - 1.95 (m, 1H),
1.09 (g, J=12.0 Hz, 1), 0.96 (d, J = 6.6 Hz, 3M).

AAd 141: 3EE 580 (1-[(3R,59)-1-(8-Alo}l -FAEH-5-U)-5-EZ EF o= v -y HA g d-3-91-3-(3,3-¢
EF2-AEzRdrE)-$goh A

F F F
F F H o F
NH, N \,,U‘
F*(j’ 1. COI, DIPEA FX‘L/\T‘ T
THF o
N N
2 HaN
be ==
N" hF N
F
Il ]
N N

Method 36

1-[(3R,55)-1-(8-Alo}=-F=H-5-Y)-5-EF ZF e 2Wd-HHZd-3-U]-3-(3,3-UETFLE-A E2HdHd)
-2ge}: DMF (1 mL) F 5-((3R,55)-3-0}0| =-5-E|ZF 2w Ed-T7gd-1-d)-FA&d-8-7t1HHUEH ==
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ZzZgo]l= (60 mg; 0.17 mmol) % 1,1'-7FEdyolu]tdZE (30 mg; 0.18 mmol)e] €4S 1 h &
13 (-(3,3-0EFe2-AFa5d)-vdolyl =z Fzlo]= (32 mg; 0.20 mmol)S H7léhar,
= WAtbo]l uwkelgitk. &wiE gHAEtellA A SAL, ™AE v Z7stelA pre-HPLCE AAlste]: A™,
XBridge C18 OBD Prep Z ¥, 5 um, 19 mm x 250 mm; °©]&*4, & F oA EYEZ (10 mmol/L NHOH ¥3}), 10%
WA 80% ZATIAE, 25 min; FZ7], UV 254 nm, 1-[(3R,55)-1-(8-Alo}-F 5 -5-)-5-Eg| ZFQ =€l -
A2 d-3-41-3-(3,3-t EF o 2-A 25 e)-9-do} (6.8 mg, 9%)S WA AZ AAr}.

ot nRkekar

o
iz "
oo
o

o
i

3}3E 580: HPLC: <99% =%, RT = 4.03 min. MS: m/z = 468.3 [+ I NIR (400 MHz, DMSO-d6, ppm) &
9.06 (dd, J =4.2, 1.6 Hz, 1H), 8.58 (dd, J = 8.6, 1.7 Hz, 1H), 8.25 (d, J = 8.0 Hz, 1), 7.71 (dd, J
= 8.6, 4.2 Hz, 1H), 7.32 (d, J = 8.1 Hz, 1H), 6.13 (d, J = 7.7 Hz, 2H), 3.99 (s, 1H), 3.58 (t, J =
10.3 Hz, 2H), 3.12 (qt, J = 13.2, 6.0 Hz, 3H), 2.93 (t, J = 11.5 Hz, 1H), 2.64 - 2.54 (m, 2H), 2.35 -
2.16 (m, 4H), 1.46 (q, J = 12.2 Hz, 1H).

U SE S0l fARE W eR AlxH o

313E 581 ((3R,49)-3,4-HEF L Z-FEFI-1-7t2EA A [(3R,59)-1-(8-A o} =-FEA-5-9)-5-EFZF L
2og-gad-3-g]-o} =) 5-((3R,55)-3-0tn] -5-E EF e 2 - ogd-1-9)-F 5 -7t =Y
slmgFzdlol= 2 (3R,49)-3,4-HE2Fe2-YEYd sl2F2do]= o2 e, HPLC: <99% <=1, RT = 3.73
min. MS: m/z = 454.5 [M+H]". 'H NMR (400 MHz, DMSO-d6) & 9.06 (dd, J = 4.2, 1.6 Hz, 1H), 8.59 (dd, J =
8.6, 1.7 Hz, 1), 8.25 (d, J = 8.0 Hz, 1), 7.72 (dd, J = 8.6, 4.2 Hz, 1), 7.33 (d, J = 8.1 Hz, 1H),
6.39 (d, J=7.4 Hz, 1H), 5.40 - 5.18 (m, 3H), 4.06 (s, 2H), 3.68 (dd, J = 12.6, 5.9 Hz, 2H), 3.64 -
3.55 (m, 3H), 3.47 - 3.35 (m, 3H), 2.92 (t, J = 11.6 Hz, 2H), 2.64 (t, J = 11.3 Hz, 1H), 2.20 (d, J =
12.0 Hz, 1H), 1.63 (q, J = 12.4 Hz, 2H).

SFE 582 (1-(3,3-UEF22-AE22dud)-3-[(3R,55)-5-"E-1-(8-EF EF 2 2 €-F =U-5-9 )-1] 7
Fd-3-A]-2dop): (3R,58)-5-HE-1-(8-EZF e 2md-Fi5ad-5-A)-9| 7 g d-3-Lol7l slegFz o=
2 (-(3,3-0ZFEo2-AF2RE)-wgolyl =2 IFate]= o ZRE . HPLC: <99% <%, RT = 4.39 min. MS:
m/z = 457.4 DHH]. 'H NWR (400 MHz, DMSO-d6, ppm) 8 9.01 (dd, J = 4.2, 1.7 Hz, 1H), 8.53 (dd, J =
8.6, 1.8 Hz, 1H), 8.05 (d, J = 8.1 Hz, 1H), 7.66 (dd, J = 8.6, 4.2 Hz, 1H), 7.20 (d, J = 8.1 Hz, 1H),
6.02 (t, J=5.9 Hz, 1H), 5.93 (d, J = 7.5 Hz, 1H), 3.61 - 3.51 (m, 1H), 3.35 (s, 1H), 3.11 (qt, J =
13.3, 6.1 Hz, 2H), 2.62 - 2.52 (m, 2H), 2.41 (t, J = 11.0 Hz, 2H), 2.32 - 2.16 (m, 3H), 2.02 (s, 2H),
1.02 (q, J=11.9 Hz, 1), 0.95 (d, J = 6.4 Hz, 3H).

3}13E 583 ((3R,49)-3,4-HEFL2-HEI-1-712 544k [(3R,55)-5-HE-1-(8-EZ EF L 2HL-FAEA-5-
A)- 2 F-3-Y -0l =) (3R,55)-5-ME-1-(8-Eg| EE o 2 ve- =21 -5-9)-| H g d-3-Lo}nl F=aZ
2glol= @ (3R,49)-3,4-HEF e 2-vSgd J=gF2dto|=25E . HPLC: <99% <%, RT = 4.08 min. MS:
m/z = 44.3.4 DHH]. H NVR (400 MHz, DMSO-d6, ppm) & 9.01 (dd, J = 4.2, 1.7 Hz, 1H), 8.53 (dd, J =
8.6, 1.8 llz, 1), 8.05 (d, J = 8.1 Hz, 1H), 7.67 (dd, J = 8.6, 4.2 Hz, 1H), 7.21 (d, J = 8.1 Hz, 1),
6.23 (d, J=7.5Hz, 1H), 5.21 (dd, J = 9.6, 5.5 Hz, 2H), 3.94 (s, 1H), 3.73 - 3.49 (m, 3H), 3.49 -
3.32 (m, 4H), 2.48 (s, 31), 2.40 (t, J=11.3 Hz, 1H), 2.12 - 1.96 (m, 2H), 1.20 (q, J = 12.1 Hz, 1H),
0.96 (d, J = 6.4 Hz, 3H).

A Ao 142: HEK M¥ EA
384 Wl Zelo|E (511 3707)QLO. 2, Phenil red (gibco#31053) 2 10% i.a. FCS 1% 30 ul DMEM, % 2 mM
L-ZGLutamin®l 4] 5000 c¢/we] TLR7/NFKb HEK M ¥2 mZ&1Sith. A E2 24h E9F 37 ColA, 10% o] 2tshets =

90% Jo HFollA wigstsith. 3 ule] tiRd, ¥F 2 I3ES 30min O wiYkE o] Ewista, o]F 20
mM Hepes & 3 ulL9 R#48 o}xY=ES H7I5F3tE. Shr <¢F wdst 3, o552 A4 16min 3
W25 T, o1 7]e 10 ulL?] Steady-Glo 712 Al H7lstar B4 Zo]EE bmin 59 1500rpmoll Al EEA

o 7] B4 EYolEE 30min B9 A20A Fai, o] A7] Zo]EE EnVisionoA] #5313,

Ais v el yerdi.

- 468 -



ZIHSd 10-2025-0043596

[1747] A: ICs < 1 ulM

[1748] B: ICs: 1 uM -10 uM

[1749] C: ICs >10 uM

¥ 1

[1750] AAN EE %
1 1 C
1 2 B
2 3 B
3 4 B
4 5 B
5 6 B
6 7 C
7 8 B
8 9 C
9 10 A
9 11 B
9 12 A
10 13 C
10 14 C
10 15 C
11 16 A
11 17 C
12 18 C
12 19 A
10 20 A
10 21 A
10 22 B
10 23 C
13 24 A
13 25 A
13 26 B
13 27 B
13 28 A
13 29 C
13 30 C
13 31 B
10 32 A
10 33 B
13 34 C
13 35 A
10 36 B
10 37 C
12 38 A
12 39 B
10 40 A
10 41 B
14 42 C
15 43 C
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44
45

46

47

48

49

50
51

52
53
54
55
56
57
58
59
60
61

62

63
64

65

66
67

68
69
70
71

72
73
74
75
76
77
78
79
80
81

82

83
84

85

86
87

88
89
90
91

92

93
94

16
16
17
18
19
20
21

22
22
22
22
22
22
22
22
22
22
23
24
25

25

25

26

27
28

29

29

30
31

31

32

33
33
34
35

36

37

38

39

39

39

40

40

41

41

41

41

42

42

42

42
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NS4

e
=)

95

96
97

98
99

100
101
102
103

104
105
106
107
108
109
110
111
112
113

114
115
116
117
118
119
120
121
122
123

124
125
126
127
128
129
130
131
132
133

134
135
136
137
138
139
140
141
142
143

144
145

42

42

10
43

43

43

43

13
13
13
13
13
13
10
10
10
10
44
44
44
44
13
13
13
13
10
12
12
45

46

46

12
45

13
13
10
10
10
10
10
42

42

42

42

42

10
10
10
10
10
10
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NS4

e
=)

146
147
148
149
150
151
152
153

154
155
156
157
158
159
160
161
162
163

164
165
166
167
168
169
170
171
172
173

174
175
176
177
178
179
180
181
182
183

184
185
186
187
188
189
190
191
192
193

194
195
196

41

41

41

41

41

41

41

41

41

41

41

41

41

41

41

41

47

10
10
10
10
10
10
10
10
10
10
41

41

10
12
48

48

10
49

50
50
51

52
52
42

53
54
54
55
56
56
54
57
57
58
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197
198
199
200
201
202
203

204
205
206
207
208
209
210
211
212
213

214
215
216
217
218
219
220
221
222
223

224
225
226
227
228
229
230
231
232
233

234
235
236
237
238
239
240
241
242
243

244
245
246
247

59
59
57
60
27
27
27
61

61

62
63
63
61

64
65

65

66
66
66

67
66
66

67
66
68
40

40

69
69
69
69
40

40

10
70

10
10
10
10
10
69
69

57
57
57
70

57
57
57
57
57
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NS4

e
=)

248
249
250
251
252
253

254
255
256
257
258
259
260
261
262
263

264
265
266
267
268
269
270
271
272
273

274
275
276
277
278
279
280
281
282
283

284
285
286
287
288
289
290
291
292
293

294
295
296
297
298

57
71

71

71

70
71

71

71

71

71

71

71

72
72
73
73
73

10
10
74
13
10
75

75

76

75

77
75

78

13
57
57
79

80
80

57
75

75

76

57
80

57
78

80
71

71

81

71

75

75

76
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NS4
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299
300
301
302
303

304
305
306
307
308
309
310
311
312
313

314
315
316
317
318
319
320
321
322
323

324
325
326
327
328
329
330
331
332
333

334
335
336
337
338
339
340
341
342
343

344
345
346
347
348
349

71

81

81

61

61

82
83
83
61

75

75

76

61

83
61

78

83
61

61

61

61

75

75

76

61

83
61

78

83
61

61

84
84
85

84
84
86
86
87
86
88
88
89
90
91

95

93
93
A
95

96
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350
351
352
353

354
355
356
357
358
359
360
361
362
363

364
365
366
367
368
369
370
371
372
373

374
375
376
377
378
379
380
381
382
383

384
385
386
387
388
389
390
391
392
393

394
395
396
397
398
399
400

95

96
97
98
95

96
98
99
99

100

100
82
78

100

100
82

101

102

103

104

104

104

104

105

106

106

106

106

106

105

105

106

106

106

106

106

106

106

106

107

108

108

108
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401
402
403

404
405
406
407
408
409
410
411
412
413

414
415
416
417
418
419
420
421
422
423

424
425
426
427
428
429
430
431
432
433

434
435
436
437
438
439
440
441
442
443

444
445
446
447
448
449
450
451

106

108

109

109

108

109

30
40

110
40

40

41

41

40

105

111
41

41

111
111
112
113
113
111
114
112
115
115
116
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452
453

454
455
456
457
458
459
460
461
462
463

464
465
466
467
468
469
470
471
472
473

474
475
476
477
478
479
480
481
482
483

484
485
486
487
488
489
490
491
492
493

494
495
496
497
498
499
500
501
502

117
118

107

32

119
32

114
119
89

118
120

121

114
22
25

114
114
114
57
57
57
57
80

121

122

123

124

122

124

123

122

122

123

123

125

125

122

122

124

123

126

126

122

126

126

127

127

127

128
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503
504
505
506
507
508
509
510
511
512
513
514
515
516
517
518
519
520
521
522
523

524
525
526
527
528
529
530
531
532
533

534
535
536
537
538
539
540
541
542
543

544
545
546
547
548
549
550
551
552
553

129

129

130

129

131

131

131
30
40

40

40

80

57
57
57

132
57

126

126

126

126
30

133
57

126

126

134

134

134

134

135

135

135

135

134

134

134

134

134

134

134

134

136

136

134

134

134
57
57

137
30
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122 554 A
122 555 B
122 556 B
122 557 B
122 558 B
122 559 B
122 560 A
123 561 A
123 562 A
123 563 A
124 564 C
124 565 B
124 566 B
138 567 C
139 568 A
139 569 A
139 570 A
140 571 B
57 572 A
57 573 A
57 574 A
57 575 B
40 576 A
40 577 A
40 578 A
40 579 B
141 580 B
141 581 B
141 582 B
141 583 B
40 584 A
40 585 A
89 586 A

AAle) 77. SFATAE AA(A) FAF vpo]d: 100 g9 B e w2 4 dE 5 g9 UihFE Fi X2
E% 3 19 0% 27E Bol 8N §91S 2 N AR pi 6.52 xUeWL, WF e, FA} ol
tom g7, Wit 2AsolN BAAZIL, Wt ZAselA WA, 2 FA wlo|ee 5 nge] B4 A
we Ty

o] wE g A, 9.38 g9 NaHPO, - 2 H0, 28.48 g9} NaHPO, -12 H0 % 0.1 g

o Wizdzmy FEetol=r)t 940 mle olFHHE Eol &dE &S AxITh. ple 6.8 @I, A7)
SN LA i, WA AR Feidnt. of &g ofo] =F FHjw AHgE & 9lrh

1o
N
N

N

[

M

()

[N}

~

oQ
(o]
iiu}

(E) A" 1 kge] & Ao 2 g A&, 4 kgd] FES 2, 1.2 kgy 7 . a9
o Bg sEohlo 9 EUES letel, 24 A4 ngel B4 QRS mPSES Ta) Yoz A4

& Az

(F) ZYE A FAE DA Bk FAS AMstn A% FaRes, g AR, 93, EdANs 7
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