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ne 0, 1, =& 20|11

7 Aol p BPAor 0, 1, Ei 20/t

shbel AAgElOlA, X 00]aL, Vi CHpelth.  shbe] AA el A, Xi= CHolal, Vi 0otk shube] A
oA, X 2 Y= = CHeltt.

shire] AAdEelA, 7' Solth.  shbe] AN GHA, 2= Selth.  shte] AARHelA, 2 Stk &
whe] A Elel A, 20 % 72 Colar, 7' Solth. kel AAlFEelA, 2 % 2 Cola, 2= Selth. sk}
of ANGuA, 7 2@ 7 colar, 7 Seltk.  shte]l AAGFEelA, 7 Nela, 7 Cola, 7 & Soltt,
shibe] AN GFEelA, 7 Cola, 2 Nelm, Z'& Solth.  shhe] AA e A, 2'& Nojx, 7% Selx, 7
o colth. she] ANSFEelA, 7' Colar, 7't Selar, 7' Nelth. shike] AAIGEelA, 7' Solaw, 7'
Nelx, Z'& Colth. ahibe] AAGulA, 7' Selm, 2= Cola, 7 Nelth, shte] ANGHIA, 7', 7

7 6

%7 F SN A, Re BAsa, R'e wa we) 94 Asact,

sube]l AAFEA, R Faolth. el AL, RS deHow NaHE Goth, el A
Gl A, RS 2olth, shte] ANGHAA, RS dojor & Aoy, shhe] A deolA,
Re daolch,  shte] dAgeolA, RS dofor Ague opnwgtgoltt, st AAFejolA, R
& opmatzolt}, el AN, RS deHow AaEE Aot st AAekEelA, R
Aol shte] AXGFHA, RS Qoo NFHE A do|th, ko] AAFHA, RS A7
olth. shbel MAFHIA, R QelHor Nfu= Ao]ERdZelth,  shhe] AAFHIA, RS Aol
2otolct.  shibe] AAFEelA, R ejHow e AojZmetekoltt.  slike] A Fefel A,
© ApolZEeraloltt,  shte] AAFElA, RS JoHow e ofholth.  shbe] A A,
R obzlolth, shibe] AAgelol A, RS gejdom Xgu= of=otzoltt.  shibe] A FejolA, R of
Zozolth, b AAFEHA, RS ~(CHy),-S0, 2o, ojw] 4] 4Ae Qejxow AaAghrt, st

1o

=~}

rlo

A FEl oA, RS —(CH),~S0,2tZolt}.  aFike] A Felol A, RS —(CHy),~S0,0kdolm, oluj 447] ojede o)
ojHow AsHTh. el ANGHNAN, RS ~(Cl,),-S0,0tdolth.  dhte] A Fefol]q, R 50,907

£ s0etE doldom ABHE (o0, B, oF Azte Fhm oo ABH. shtel AN

Bel A, RS 80,97 i -SO.0bdE Qe ow ek (-C, Selth. shbe] AAFEA, 7] 2,

A obneeta), Al el W Apo|ZRAL sh) o] @ew edorn AL
Skl AMFEIA, RE Saolth, shte] AAFEA, R Qo4 om M5 ddolrh, shibe] A
Fejell A, RE 2olth. dhbel AAdelelA, R PoHoz Aaus ol shtel AxdelelA,
RE 2spaolth,  shtel AAelelA, R dodom ass opvlmatgolth,  shtel AAFeolA, |
= opulebzloltt. shel AAFEA, R Qeldon AREE dAdelth.  shikel AAFHelA, R

m§
e,

Aolth, sl A GEelAl, R dolHom AFEE Adoldt, st AAGEelA], R @l
otk shibel AAFHA, R'E QoM ow Agsl AolFmebolth, kel AAdHlelA, R Ao
2o zelth,  shbe] AAGHelA, R delfoz Mg AelFzaaetdolth, shitel Ax e, R
v ojolZaaeeld.  aitel ANGHelA, R deldez A8u ofdolrh.  shhe] AN dEelA,
R obelolty,  shiel AAelolA, K Qeldow Aaue ohzazolrh,  shhe] AAFHelA, R of

(S
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[0114]

[0115]

[0116]

()
=2

i)

oltt, shtel AAGHAA, R -(Cl),-S0,22olm, olu) 47 22 ojhor xgdrt. shtel
AA GO A, R ~(CHy),-S0,2t ol th,  hike] AAFEle A, R ~(CHy),~S0,0kolm], oju) 7] o} e 9
oM ow AT el ANGHNAN, RE ~(Cl),-S00tdolth.  dhte] AAFeol A, R S0, E
= S00tg® QoFor A@EE (C, GAoln, oE Azte Frim oFor XA, shte] A
Bol A, R -5, ® -S0,0td 2 Qojd o A8EE -, dZolth, shuke] A G, A7) 4,
SPELA ojulwob | el G, W Ao FRAAL s} ool e oH o XFeT),

sibe] AAEelA, R 2 R, ojSo] Raw Az Axsh @7, ddHon ABH= Ao 2AL
AR, s ANGEelA, R 2 R, olEo] HAE Ak Axs WA, duzAel2ae Fgwt. 5
vhe] AAGHA, R 2 R, oSe] HHE Ax Axtel @7, Ao A@HE de ol P4}
ahikel AAFHelA, R R RE, ool FaE Ak sk ¢, sluzolde I,

rok

shibel AAFHONA, R E RE 247 SRH0R, () 4, D7, B2, opulwedd, 2, FAY, Aol
2R, A FRAAWY, ok, EE ol2d(olE Azte JeHor AP); EE (i) ~(CH),R (o]0
RE CFs, ON, UER, opuli, Sfo]=%4, wi Alo]22%dFMoln, ofF 77te gJomor Asa)ol
EE (D) R 2 RE, o5 2ad wa g4s @, Qoo A Ae|2RU Ex sHRAl] 2
Bg P EE (v R L RS, ool AW st I, Ao AR szl FUS 3y
() EE (D3 e ()R 2 RE 7 A¥se] olF AFS FYstu, R Y/ EE R
g absh @, edor AaHe e zeld(dHy, ontED)S FHDT).
shibe] AAFHoNA, R e Faolth  shibe] AAFHelA, R doldor Ague dolth. shte] AN
Fejel A, R otk shike] AAgeolA, R'e delor @l dFdolrt, kel A FuelA,
R'e ehatadolth.  shibe] AAgHelA, R'e dolder AEE ofnlwatdolth.  shte] AAFHelA, K
© ofmwgtzoltt,  shbe] AAGEelA, Re deHon A@EE dAAeltt,  site] AAFEelA, R
dAdeltt.  shtel ANFHelA, K'e PolHoz e ddolrh. el ANFHelA, R'e 37
ofth. shibe] AAFEA, R delHor A@H e AolFR Lol AN Felel A, R Aol 2
zobloln},  shube] AAFEAAN, R delHor Asue AlojFRaAdAelh,  Shike] AAFHA, R
& AlolZrdRoltk,  shtel AAFHelA, R delHor AfHe ofdolth,  Fhte] AAFejoA,
RS oflolth. shupe] AAFejolA, Re Qlejdom g ofztalolth. shite] AAFHA, K e of
2ogloltt, Shibe] AAFElolAl, R'e ~(CH),-CRolth.  shibe] AAlFelola], R'e -(CH),-Nelh,  3hipel

e

£ 8
_O‘L
T
IS

w

AN, R ~(CHy),-HERoTh,  dhuhe] Aol A, RS ~(CHy),-obvlmoln], om 47| ofnwi
oelmom AAT, kel AN G A, RS ~(CHy),-obulwolt},  ahbe] Ax el A, RS ~(CHy),-3F
ol=saoln, oju 7] Sel=sAe gdelor AFAT. st AAFHelA, R'E ~(CHy),-shol =5Ao]

o shtel AAGHGA, R'e -(Ch),AlelFEaEdeln, olu 47 AllZmamde gelxom

d

AsEct,  shbe] AAGEAA, RS ~(CH),-AtolE 2ot Alolth,  albe] AAFEeld, RS CF;, ON, UE

2, o, Felusy,

)

rr

ApolFRdAR geHor A&HE (-C ¢h0H, olE Z7te FtR ¢l

Hoz APk, shtel ANFUAA, RS CFy, ON, UER, o], Sfol=sa, mE A|ZRAFAR 9
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[0119]
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gHoz e (-0, GAolth. st AAGEeA, 4] A, A=A, ofund, gAY, ANY, L
AfolZRAAL B} o4 AR elHom AFHnt.

supel AAGEA, R Faolth, sue]l AL, R derow A&t 9oy, el A
Felol A, R aolrt. shte] AAGHA, R dodon (@ g ok, ke A oA,
R rdolty,  shte] AAGeelA, R'E gojgos e opmwezlolth,  shibe] A FefelA], R’
= ofulnorzlolrt.  ghte] AN GEGA, R dodor AsEE oot shbe] Ax e, R
SAdolth. kel AN eA, R'E ejHom A aldolh.  shbe] AAFEA, R'E 47
olth. autel AAEelA, R oo AshE= Al oy, e AALHGA, R Ao
2otoltt,  shbe] AAgEelA, R gejow XFu Ao|FmaZdolth.  ske] AAGElel A, R
= oafol2maetoltd.  sue]l AAGEcA, R dejHow AsEi ofolty.  slbe] A E6lA,
R obgolth, shibe] AAgelolA, R gejgow Xge of=ozoltt,  shibe] AAgeelA], R of
2o7olth, o] AAGHAA, R ~(CL),-CFolth.  ahte] AAGHdA, R ~(Cl),-CNolt}.  hite]

rr

(A

-~

ANFHRAA, R'E -(CH),~UEZoT}, el Axbejel A, RE ~(CHy),-olulwola, ol A7) ofnjii=
olelmom AFAT, kel AAFE oA, R ~(CHy),-oblwolt},  ahe] AxFeel A, R'= ~(CHy),-3F
olEZAol:, ol 7] sol=mAe QJejdor ARHUT. skl AAFE A, R'E ~(CH),~5to] EE4lo]
o, s AASEA, R'E -(CH), Aol ZReEAdeln] | olu] 7] Ao|ZmetEmae oA om
AT, shbe] AAFEOA, R'E ~(Cll),~AtolZR = 2otk alite] AAGFEol A, RE CF, ON, UE
2, ol Bo|ERA | E Alo]ZaRATAR 9lo|Hor AHE (-, Doy, o] 7zt Erm 9o
Aoz AET. st AxGHelA, RE CF;, (N, UER, ofui, slo]=2a Hi Alo]2Roraas 9
oxog ABHE (-0, FHolth. shpe] AN kel A, A7) 47, A ootz obalel, okl @
Kol 27 g} ool dmE oolxom e},

kel AAgelel A, R % R, ool FAHE A s A, PoHon AnHE Ao|FRINL FA
A}, el AAFEN, R 2 R'E, o]S5o] Baw wx A9} 3, Alo]ZEan e AU, sh}o
AAFEolA, R 2 RE, o]So] Raw wa xe} 3, ddow AHHE sy a2 P4 HT

ahibel AnEolA, R % R, ofSo] RaE v AAs s, dEmAel2as Pyu,

il

shibel AANFEAA, R % R, ool Fad dxet A, oo AuHE dAHBAelZAL
65]/\6]3}_]17 R4.‘C_ (1) _/’53\_7 0)-7] o)=L A) o]_u]io]—?) orA|e]  ol7]¢) /g}_o]g—iolﬁ /\]—O]§L§01—7101—71 o}_aal

EE olzdZ(ols 7S 9ojHow A3Y); wE (ii) -(CH),Reol™, olwW RE CFy, N, YE=,

w

oy, dol==d, wi Alo|FRAFHola, oF 7A7te oo Agdct. shbel AN G, R 2L
RS, olEo] ®ag dAxte} g7, slezitol28e FAsta, RE (1) 4, ¢4, S, ofuetz, o
A, 4N, ARG, AlolFRATAY, o}, Ei ofzo Ak EE (ii) ~(CH),Rold, olu R’
T CFy, N, UER, ojulie, Spo]=84, wi Alo]Z2adstolt),

shitel AN FEAA, R % RE @ Aol oF AFS FYsm, R % o]Fo] AR Axsh I, del
How s su el (], ojntE)e ¥

R % ool »ad fash 37, deldoz A3

r&%

s dERold s dAdshe A, o] AAYHE B3 v
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3 o] MY FE PSS PR olaF Aotk R A R F b= RAs:, R 2R F A= R 2

o)So] Byl dxel F7, JolHom FE FERolH (A, ouE)S AT, o= R(dA,
o

b

3

At Fe] AgA) o) AswEh,  shrel AAFHAM, R L RE WA A% o]F ARS
Feti, R 9 olEol FAR st A, eeld S FAIG. Ay HelRotde ol olntEd, o
o

HlzolnrhEd, ER dvhEde ¥ olw dAEA: @l AN AN GE A,

2ol (A, HolE)S P49, R 2 RE ®F oA AFH0 olF A% 4, R 2R 9 o=
ol waty el @7, qejHow AfEE s Rolde P A9, o ANGHE w3 T o] 7]
AY FE QoS FAE ol Aotk R 2R F b HAa, R 2R F st EAjsa, R 2
"Z U2 AR 2R F UE A 9 oo Baw Axe i, dolHow A slE ol (A
HolE)e Fgach. AR A, R % RE wg @ 2ol o)F AL IH4w, R LR

shtel AN FElel A, RE Faolth. st AAFHAM, R degoz Mo dgdolrh,  sibe] A4
Gl A, R adoleh.  shte] AN, R dodon @ dFdolth, ke A ol A,
R 2adolch,  shte] AAgejold, RE 980z Aaue opmwstgoltt,  shbe] AAFejolA, R
£ oopmmetzlolth,  shtel AAGEel A, RE doHor AeHE dAdeltt.  shte AAGHA, RE
shaldolth. bl AN elM, RE QejHom XaE aldelh.  shbe]l AAFEA, R A
olth. shbel AAFElA, RE JelHor A@sE Ao]FmetZoltt,  shbe] AAgEelA, RE Aol F
2otoltt.  shte] AAFEelA, R gejdon g Ao|FRadZoltt. st AAFEol A, R
= afel2Rad ol el AAFHel A, R QJeHow Xaei ofdolrt,  shibe] A FEelA,
R obzlolth.  shibe] AAgejol A, R gejgom Xghu= of=otzloltt.  shibe] A FejolA, R of
=Zobzlolth,  shte] AN, R —(CHy),-CFeolth.  3hte] Aol A, R —(CH),~CNelTh,  &ite)
AA Gl M, RE ~(Ch),-UERe|th,  dhte]l AAfejold, RE -(CH),-obmlwola, oju] 7] ofrwi=

Jeldor Agech. shtel ANFHelA, RE -(Ch)-okulolth,  shike] AAFeA, R -(Ch),-3k

om0l ou] 47] so|=2AL ole|xor AFEch  she] AA G, RE ~(CH),~3Fo] =240l
o el AAGgEelA, RiE -(Cl) Aol ZEeEAolm, olw 7] Alo]ZmatEmAe elejdom
ATk, shpe] AAFE A, RE -(CHy),-Atol 2R Aolt),  shibe] AAGE A, RE CFy, (N, UE
2, ol Fo|ERA, HiE Alo]ZREATAR Jojgow AFHE (,-C, LW, o5 7zt FrlE 9o
How AFHATE, el AxFHelA, RE CF;, N, UER, ofuy, sfo]=2a
oo AFHE C-C, Golth, shte] AN FHelA, 4] &7 F=A | ofu|nokl obAlel ek71el 9
Aoz e B} ode] dmm 9lojH oz AshH),

32!
u
>~
>
o
g
fru
o
o
I
i
fr
i

Al

5 1

el AngEeld, B % R'e, osel wAdE AR A, Jdem ABH: sHmAolRUL

P sbe] AAGHAM, R LR, oS0 RAE dAxe} @, sE Aol 2 U e Y HT),
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shel AAGFEelA, RS Faolth, skl AAGElolA, RS Frolth.  shte] AN A, R
How AAHE Aoy, shte] AN FHA, RS ok, shrhe] ANGHAA, RS ooz X3
g g oy, shube] AAGHA, Re dEAolth. shte] AXFHA, e o or @A of
mwebgoltt,  shubel AN GHA, RS ofmmedoltt,  shbe] ANGHAA, Re JejHor X @
skl dolt}.  ahite] Aol A, RS Aot il A A, RS oA ow XaEi oy
oltt, shte] AAFEelA, RS Andeltt, st AAFEA, RS o HoR @ Alo|Fr
oth. ahibe] AN FEelA, R AolZFzZoltt. sttt AAFEOA, RS QoHOoT XqAE = Alo]
zrzergelnt,  shbe] A gFeol A, RG—Q ApelZmerat oy, kel AN, R QoF o
A5 ofoltt.  shbe] AAFE A, R’ ofolth.  dhbe] AAFEeA, RS QoA or e of
sh7olth,  shte] AAFEol, RS ofzerolth,  shihe] AAGEA, R ~(Cll),CFolth.  hbe] A

rﬂL

oo e

il

rlo

AFejol A, R ~(CHy),-CNelth,  shubel AAgelol s, R ~(C),-UEReIth,  shubel AAFelolA], R'e
~(CHy),mobvl el s, ofu 7] oz qloldoz Agherh. shkel AN FEAA, RS ~(CHy),-ohv] ol
ahikel AAFEA, RS ~(CH)-srol=saola, ol 47] sfol=sae gdedor At shpel A
AFeel A, R ~(CH),-shol =S Aotk shibe] AN Feel A, RS ~(CH),-Aho] 2R LFAo]m, ofu) 4]
Arelg AL Qeor Aguct, st AAFEAA, RS ~(CHy), Aol FRAF oI, Fhte] AN
Fefol A, R -(CHy),~slElzel Do), oju] 7] sle|zole elejgoz Mghect.  shbe] A Fefol A,
R ~(CHy),~slel Zobdolth,  shibe] AAFEoA, RS ~(Chy),-slHlZAtel 2olm, oju) 7] slHZAte]2
2o ogoz g, she] AAFHelM, RS -(Ch),-slelZAto] 2olth,  shte] AN FejolA, 4
7 b, A, opulwobyl, ohAlYl, oY, W Al|2RAAL s ool e Qejdew AgAr),

shbel AN FEeIA, RS Geaolth,  shbe] AAFelel A, R'e TRtk shte] AAgeelA, R'e el
Moz A doltt. shte] AA eI, RS egolrh, shtel AAFHelM, R'e doHoz g
S @l sl ANFHOIA, RS daolth. shibe] AA e, R'e JelHor AgEE of
vwokgolty,  Bhibe] AAIFHolA, R ofulwdoltt,  Fhte] ANFHelA, R PlHor ApHE
GAdolth,  shrtel ANFHelA, R'e 2ol shte]l AAFEelA, R delHor As¥)e 47
olth. shubel AAFEjA, R'e Aolrt.  shtel AAFHAA, R YelH o AT Ao TR AT

7

ok, el AAFEelA, R'e AolFEAolth,  shpe] AAFHAA, R'e PelHoR ABHE Aol
29eelth,  shve] AAGEelA, ke AlelEmaAgelet, shhel ANGHelA, R'e QelHom A
S5t ofdelth.  shupel AAGElolN, R'e ofgolth, shtel AAFHAA, R dolgor J@sE ok

orzolth,  ahfe] AN FEelA, R & ofzetzoltt,  shite] AAGEAIA, RS -(CHy),~CRolth.  shite] A

e

FL
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[0344]

[0345]

[0346]

[0347]

[0348]

[0349]

[0350]

[0351]

[0352]

gd AA AR FastE B IFFEY EFES A VAR EPAHEN A" F o

2ol AT AT AP AMEE 7 AE FPA Y oE AFA, SHA, BEA R &EAE s, ol
A B oFst 2AE 2 AYo| AEs7le AR AFA= S5 HAE, AA AE E=E 7]E
Ad, Agd, 1A 2 FA4 A, oA opgtrlol, YEF EVHolE, &3I4, JE &YMolE, &Y EA
WE, Fol A, Ag2e~ 9 19 FEA(AAY, od AEZ 2, HAEFZ X oMAHOE, 7I25AWE A
E292~ A, UYEF 7lE2EAYMYE AE20 ), ZH|d IEYE, dWE AERe s, Jou-Aztesig
AR, slojle=Azed wYy AEZ o A(AAY, A 2208 &, A 2906 &, A 2910 &), "AAAE AEEZQ
2 g o]F9 E3}ES X, oo FAHA weE

Agtet Jeje] mAAAE AEZ 2~ ofu] A (AVICEL)-PH-101, ©}H]4-PH-103, o}u]4l RC-581, o}H]4l-PH-
105(AA Mol mAx F of oy FEH]M(FMC Corporation) ofw|Z]xt H]Z~F2~(American
Viscose) -4 obn]d JEoniy d57be)2 Arjs= =2 9 o5 E9ES xS, oo dAHHA
ZeEth. FAARJ AYAE ofu]A-RC-581% WwjEE ML AER 9 UEF JtEEAMY 52

s9) BgEolth. APW F EE ARE FHA EE GrAAE ol A-PH-103(3ER) 3 ~EHA (Starch)

s o 2AE B APl AREsTIl AR SHAe o= 24, ebdE(ddd, 34 £ &
), AARA AERe s, BE AEgRos YiEYIE, &YW, WYE, A, 22HE, dE
4 2 Xgst, ool A F=vh.  shue] AAIGHEA, o 2= T

YA = S s 2= T AP oF 50 WA °F 99 THRE A

TaAle A A =FHAS W EHe AAE ATsy] fa 2B AR A Uy Be B
AAE droks AAls A sl & s v, uF A Faske AL Yk SRR Ee ke =
A stellM SeE A X ok webd, 24 AR BES FallskA MAE wE UR BARE @3 Yy
AAE B2 ST Fo] SallAES AMgste]l 1A AT Ags 4L+ 3 S ALl AREE AAL]
ol wat GEbH, Fal oF sdA= ols g4 AN skl AAGHEA, oF 2= SAlAS
°F 0.5 WA oF 16 &%, H= oF 1 WA oF 5 TF%= Lot}

A A et
oFsl 2AE 9 AY AMEE F v AT 2HolEAN A, ZEHOLEAE vl Y oY, AE
Uz o, 2PAd, 2205, whE, Zgdddd 22, g8 FEF, AHolE, YERF 89d Aol
E, g3, 528 84 2d(dAd, 93 o, W 2, sy oA, F 2d, &8H 2d, S5
29 2= gF 29), AHoolEA o, od ZdolE, oddE gf-olE, ofrl 4 o] EFES ¥},
ole] FAHA Le=Th FIUHER &A=, dF B0 Ad=ol= Augl A(e]o] =4200(AER0SIL200), HEAE=
F BEro 249 diEf. <. adolx AFHYW.R. Grace Co.) AX), T4 HE7te $4% oojzZE(dA}
23 e A9 dFAF AU (Degussa Co.) AlR), CAB-O-SIL(HAIFH =T BRAE Ao RE AFY

G4 oitshata Al R olEe TS TIIH. ARRHE AE, &8A= o

ahitel AAGElN, A AT AWE Beol ATH T, L oA RaAA, oA ¥4 SEs, w2
44 AgRes, TelnduBelE, Aoz, 2RelEy T4 Ayt 2 AuS e

welo] AFE B YR Fal Lok HURlA dY FAR Aw FAel o8] wE Ao P 5
= I o+ v 53] Al 3,845,770, 3,916,899; 3,536,309; 3,598,123; % 4
5,674,533, 5,059,595, 5,591,767, 5,120,548, 5,073,543, 5,639,476, 5,354,556, % 5,733,566 Z(
& B Fuz A8Pel JAE AFE TS, ol @Y @evh @ AYL, Aske wE
Qe Gy HEE AT o, AF Bol solEerzuny AB2es, tE FEA WEYA, A,
3o, AR 2R, B =9, A9, PEF, vaTA, Ee
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[0363]

[0364]

[0365]

[0366]

[0367]

[0368]
[0369]
[0370]

[0371]

[0372]

[0373]

A, EE AW Al EmE AT SR 488 £ A gE AAgHelAE, B4 4R 4,
gulshs, AToRR, LA b GAYAAE gl 44 2B B4 T 243 F

sitel ANGEel A, Bl ATE BY JEe SA EE FAF Fol Aol o8] Dol FolsA
Srh. m e Al AE, A9 34 YRe] RolE Uy £ 9t /= AT

My 2 T

2 AAGHAA, 7EE &4 ARE T3] fd8 482 v AAE FUIE 28T 4 drk. o9}
< A9 de AR, =y 9 gF 2 FUVE s, old A A =t
F|Ex o]A§ Ax e AWt ofy} st oo &4 RS Folstr] e AMEE ¢ e gt os
387t H3ES FUE X8 7 ok, odE o, &4 AEol HAT FAE & AFAdEHAk =
A FEZ AFTH= FS, Z1ET HAHT Fool H3ek F-gA B §AE P 8 A HEe] &
A 5 A= A vsEe dHed 8718 X 4 k. gt o R F8T71sS veE ol USP FAF
L5 4 vElE, d7d A ER FAM, ®¥A FANY, grER A AR drER A W ASh}ER T
AR ZeolEstE (A FAM &3] vleE, o7 dd 43, EYddEd S9F 9 Y=g
A ZEE; v-FA W, Y 54 oY, WA od, GF oY, I oY, dE 2olE, oA
23 nglagoelE 9 WA Mz o|EE Xl old AR &=
VI. AAld
E4 AAGE ) s17] v]-A e Ao o] oAHET}
A, 33E A digk dukd "t
3t7] Al e, &8 ZIAEA @ 3, EE 2Ev X 2ERE VA EHL BE §F 2 HAEE S 9
s}, Aok A A FEEA, odE B9 A28 A(TE54E) AnZ A Y(Signa-Aldrich Chemical
Company) 28 +4 = 9la &z 7|AFA & 3 F7F AA §lo] AR = Ut AJFL T3 T &
of LA THE FFE 3 Hxfol wet Az"E == k. Sl Fo]-A(Sure-Seal; TFAT) HE
2 AL EYA(TELE)ZRE YUY F A 4 g2 AT & dr. BEE &ue 2y 7AEA
e 3 J] Bof SEAENA FXE B UHS AFESte] AAE 4 Ak

g2y JAEA e @
= 5

3t1 & BEAe aAnz gwusle] AT, TLC

T 1SCO(FE43d) &8 Al=')& Agste E2d94 29 a=zvteadg(dad, +3[Still et al., J.
Org. Chem., 43: 2923 (1978)] #x)E F343s}% .

sl7] AAld e seHE FRE A AV 3H B, A% EEY, 92 vEEAY 2 848 F sk o]y
el o3 Belatity. P 2] BHCHNR) AFEDL B4 74 Bl ZEa= MR £
& Ab&ste] ZAskir. e WelE TS 2 iR REosiE w2 4 £o= ppm(parts per
million, §) ©¥=Z Hi g}, qzﬂ%ﬁ%mﬁ%iﬁE%%CMb:725wmDm&%:249mmCM=

7.16 ppm; CDsOD = 3.30 ppm¢} 7L T4 X3 &vf o A7 FAAZFEY ANZE FFPY. d=2 o

FEE S(AFP), dCIFD), WCIFFY ClFP), (HFD), w@HFFI ClFP), (AFD),
br(A%37h) L n(HF)st 2ol AGRY. AF 4ot A=W Fot, AF 2AEAWS) dold
S APCI E ESI ol 23h3) @1 A% #4718 Abgelel 5900



[0374]

[0375]
[0376]

[0377]

[0378]

[0379]

[0380]
[0381]

[0382]

[0383]
[0384]

[0385]

[0386]
[0387]

SS=50ol 10-1637246

HN H.N
~N -
i 0o~ o
D\/ 1. nBuli /\/D\_/ (0] |\
s 2. <|3> HO s CF3SO3H s
1,4-CtO| s A

0CelA F tholold olg] F9] 2-dHELA(2 g, 17.85 mmol, 1 FeF)e] &He] 158 ZA n-Buli(8.6
mL, 21.4 mmol, A F 2.5 M, 1.2 F3F)S HArlslder. ZTIEES 2204 308 FoF nuksAct 0CE
7} &, 75 ol F oelddl SAte]=(1.1 mL, 21.4 mmol, 1.2 B9 &9& FH7kakalch. 0TelA 347 Fet

b & Wk B3RS B2 AAsal, tholdE o EE FZ3TE. §7] 28 Na,S0, AelA AxRA AL,
HFAA 24 AAES FEIGT. 242 AAES 49 A2vnEadgyE ZAsi.

(b) (2-91€-6,7-t}o]slo] =2 -4H-E] ol = [3,2-c ]3] &-4- ) v lo}rl o] &4

HzN

| N
S

0CAA] 2-(5-ollgEl 2 zl-2-2)oek&(1 g, 6.4 mmol, 1.1 B&) 2 ool Eedslo|= tholw| ol e
(612 mg, 5.83 mmol, 1 @) |Mof| CF,S0:H(2.7 g, 17.5 mmol, 3 BH)E H7lslict. AL vha) wyk
g &, kg ERES BEE s|MEta, Na (024 oF pH 82 XA, EtOAcE FE3HUTt. 7] 58 NaSO,
Aol AzA71a, FFEAAL. 22 AAHES Y A2vtEad 2 AA S

(c) (2-o19-6,7-tho]sto] =& -4H-E o 1=[3, 2-c] ¥ &-4-) w gho}nl o] HCI €] 373

MTBE <] (2-91€-6,7-t}o]3lo| =2 -41-E]of| = [3,2-c] ] -4~
HCI2 AYetict. AR WSS Ay o3z =88k, AxAA =37

)

HoN

N ~
HO% % % o IS
s~ CF4SO4H /
1,4-CHOI S 4
2-(E] 2. #-3-) o EF2-(7.5 mmol), o}v]x= oFAEH(11.25 mmol) % E&o]Z4H1.70 mL, 15 mmol)S 7.5 mL
1,4-tpo] SAHFg) el AFA T, e S Ao 243 5 Stal, 1§ ¥3} A K0, &
of A3 Bk, 2 9L EtO0Ac(3 x 50 mL)ZE A&, &3 EtOAc AFES A42 AFsta, 1xA7]
(NapS0y), oFstar, FFHAHC. 22 AAES MeOHo &3|A7]a, tho]SAk F 4M HC1(10 mL)S 713t
I §NE o 4 alE FEAIZ|AL, MBE(30 nL)E H7Fech. 1§98 253 Agsta, 344 AdE
o]¥slar, NIBERZ Al star, FFolA AZAIFTE

=
r;e

o LR
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[0389]
[0390]

[0391]

[0392]
[0393]

[0394]
[0395]

[0396]

[0397]
[0398]

[0399]

SS90l 10-1637246

HoN H.N
HO ~ -~
0~ o o}
LD o OO
s CF4;SO4H s
1,4-CtO[ = &b

nfo] A2 3} ol yjo] 1, 4-tho] At F 3-(E 3-2-¢
g, 7.0 mmol)ell CFsSOsH(0.8 mL, 7.0 mmol)E #H7}5F%
Toll Al 152 &<t 71g3laL, o] AlfdA E£3ES WZAA7]aL, 10% KOH(FA)E d71de= 7 =

EtOAc(3 x 50 mL)Z FZ3Iqlth. & /7] T& AF=E AFSIAL, Na,S0, oAl 1Ax&A7]a, oistar, &

e
(e
=g
oo r%i
o

g, 7.0 mmol) % o}m] = o} E(0.84
Wiestal, vle]a 23l §hg-7]olA 110

=
z

i
H
+

%

2}

3
Z AFgolM AAsIe] wlagstd FakEy E3td 2d AAES 5T, §3 2 A4S i F ZEE
o wi} Boc-HaA 7|, Y5 ZY I2vtEadfd (I F 0-50% EtOAc) 2 AA Sl njuyst @ 13}
H ANEY EFES F5IT. 545 7Y 18 F3FES RP-HPLC(CHIEYER 5 0.1% 574 NHHC0;) =
S A Z T

HO H2N HoN 1. BOC,0 H2N
Etw _Et 2. nBulLi;
HO% NBS 7 ) (0] O o /S MeOH o /S
S AcOH  Br— g CF3SO3H = 3. HCI =
CHCI3 1,4-ClOI= &t
Br
(a) 2-(2-B2RE3-3-9)d g2 A
HO
Br S
0CelA NBS(0.58 g, 3.3 mmol)E CHCls:AcOH(1:1 v/v; 9 mL) % 2-(E]Q3-3-)o&r2(0.4 g, 3.1 mmol)ll

HA7retal, A EFES 0CTAA 1A Bt wikstar, o] AlgolA WkE E3E-S NalC0;(E3t F4)= 3|4
3lal, EtOAc(3 x 50 mL)2 FZE3&3ct. T3 #7] IS 52 A3k, NaS0, Aol H@xA71a, o=t
]_

3, & AFolA AAS AT B2E2S ZY4 A9 g=2vtEady(AAF = 0-50% EtOAc)E AAst 9
X =4=(regiopure) B2EE| QS F53)3 ).

(b) (1-B2X-6 7-tlo|slo]| =2 —4H-E] o = [3,4-c] 3 -4-) W Elo} 7l o] aLA

HoN

O —
S
=
Br

ZREQA0.31 g, 1.5 mmol) 2 ofn]olELHEto] = tholo|d o} € (0.3 g, 2.25 mmol)< 1,4-T}o]=
22 mL) I FHE. CFS0:H(0.45 g, 3.0 mmol)& #H7Fstar, WS EFES 22TolA 2417 &<F wykstar, o]

A Ao A EdES 10% KOH(FA) R G771 s BEa, 4 55 EtOAc(3 x 50 mL) & FZF33vt. &3 #7]
TS 9FE AFSEAL, NaS0, oAl 7AxA71a, ofetar, §ulE FolA] AAz e =4 ofvl AHES
53t

Boc-H3EE TF T2 EZo| w} £33,

_57_



[0400]

[0401]
[0402]

[0403]

[0404]

[0405]

[0406]
[0407]

[0408]

[0409]

[0410]

[0411]

[0412]

SS90l 10-1637246

(c) (6,7-t}o]5to] = 2~4H-Elol| =[3,4~c] ] F-4-U) H| gro}l o] A

HaN

0] —

-78CollA THF(16 mL) % A% Boc-R 3% HEHFE|Q#(0.16 g, 0.45 mmol)o] n-BuLi(&4F = 2.5 M, 0.4
mL, 1.0 mmol)E H7lstz, AP ZIES -78Col|A 247 B+ wwkelil, o] A HoA] MeOH(2 nl)E
A7Vsla, weS o 22CE 7FeAAt.  fuWE AAS 3, AHFES RP-HPLC(HHNEUEH = 0.1% F4
NHHCO5) o 28t AAS 93] MeOH| A-L3NAHTE. Boc-H3H EZHE o]% HCI(1,4-tho]&A 3 4.0 M, 5 m
L& AHgste] grsA7|an, A HClL 98 MIBE(S0 mL) = FAA7)aL, of3paa, wix BEurzx dhe)sleic).

N NH;
i N\ OH BH4-THF OH
TMSCN 3
ij'\/» B B
s THF s’ Mw100°C S
(a) 4-3Fo]|=FA]-4,5,6,7-E| Eg}slo| =2 Wl 2 [b]E] 2 H-4-7tH U EH ] 3+
N
N oH
| N
S

CHClo(4 mL) 9] 6,7-trolslol =2 ulz[b]E] L.3:M-4(5H)-2(0.5 g, 3.3 mmol) ¥ EgtolwEo}lyl N-LAlo]=

(0.074 g, 0.99 mmol)oll TMSCNS ZH7}&e}itt. A EFES 22ToA 16417 Fo wwtalar, o] AlFolA A
A ZFES A A A A JAZ2AAT. S ZdYW aReEIHI A F 0-50% EtOAc)?L A5}

27 Alopwslo]l=d eSS =533
(b) 4-(olr|=m®)-4,5,6,7-H EZ}Sto] =2l Z[b]E] o 9-4-82] A4

NH,
OH

| AN

s
0C A HF(6 5mL) F9 ANolxslol=d 3}+3HE(0.59 g, 3.3 mmol)ol] LAH(1.0 M THF, 6.5 mL)E H7}st9itct.
AR EFES 0TA 2417 &2F wNksta, o] AlAFdA Whg 2SS K(0; 3} 8 do] 2a1, Et0Ac(3 x
50 mL)E FE3th. X 771 5 GFE MAFHSEA, NaS0, dellA dxA7]a, A3sta, &uE E A
AAS ] =& ofn ohg—% 53812, °]& RP-HPLC(FHMEYER F 0.1% 74 FHhE F71 AAsH .

a= Az ARG

L

6. At HA}F

Cl Cl @ C’\\l
~ - N
/\I\> ° 2 ? | ) _H> ? | N
HO S CF;SO4H s g
14-010| 28
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[0413]

[0414]
[0415]

[0416]

[0417]

[0418]

[0419]

[0420]

[0421]

[0422]

[0423]

[0424]

[0425]
[0426]

S=53 10-1637246
(a) 4-(ZF22HE)-6,7-ttolslo| =& -4H-E] o ;= [3,2-c] T &o] A
Cl

O | N\
S

o

19b2] A2 Aol whet 2-(Bledll-2-9) olghs 3 FERoMELUSte|= toldd opAEd =Y FA 33te

=2
2 g

(b) 1-((6,7-t}o] &to] =2 -4H-E]ol| :=[3,2-c] ¥ & yrE) v Eede] g

Ch

o) B
S

B o] DNF(50 mL) F9 4-(E2=2d€)-6,7-t}o]slo] =2 ~4-E | x=[3,2-c]F&(1 g, 5.305 mmol, 1 T
928 9(11.3 g, 159.1 mmol, 30 B&) 2 Nal (50 mg)Y EFIELS 130ColA 6A17F S wrkslgiT),

5 ERES WAA7I, H0el ®Ra, pHE 2N HCI=ZA oF 22 A3t A &dS EtOAcE
AHsAT. 1 F F4 S pH 9-100% XF3kal, EtOAc® FE3SIth. EtOAc %
NaoS0, Zdell Al 7Ax&A71a, oFsta, AT, AdE 24 APES #3718 IPLC=
HPLC #39] 7] &S] AA Fof, IFFE 74 FY pE 23} Na0; &Ho2x oF 82 A3},

3

e 92 AASAL, NaSO,=HA HAA17]aL

(T ol mE

[¢)
h=]

o fo
ult2
-
fr
X
Y
ol
k1

KeN
==

ol
i
-
sy
_OL
32
&
=
o
5
o
=
o

w "imid. A o o 5 \
s 2. nBuli H |s F

NFSI 1,4-CHO| = At

(a) 3% H8 (2-(5-F

. WOTBS
\

CHClo(12 mL) 9] 2-E] 2. 3-2-o&+2(1.28 g, 10 mmol)el] TBSC1(1.66 g, 11 mmol)S 7} ¥, o|m|t}=(1.36
g, 20 mmol)S bk, AAAE ¥ EFES 1A Bt 22TAdA wasiglr.  8hg g5 Ald, EFES
NHCL(ZS )= 3Asta, 54 A4S Et0Ac(3 x 50 mL) 2 FZ31gth. &3 §7] =& NalC0s(X 3} 54),
A2 AFHSEAL, NaS0y oAl HxA713, oJFsta, §ulE FFolA AAS ] 249 HiH 4538 F

3, o8 F7b A lol v A Abgatanh,

el
to
fr
ful
to
[@4
o
-
Y
dfm
>
i)
o
=)
i,
it
T
1o
et
oX,

(b) (2-ZF 9 2-6,7-tho|slo| = R-4H-E]of| :=[3,2-¢c]T] &-4- ) v Eto} 71 o] 1A
HoN

S

-78Col A ¥4 Et,0(20 mL) =9 Ad B3Ew 2-(83-2-U) o &+2(0.96 g, 4.0 mmol)< n-BuLi(FA =



[0427]

[0428]

[0429]
[0430]

[0431]

[0432]

[0433]

[0434]

[0435]

[0436]

[0437]
[0438]

SS90l 10-1637246

M, 2.38 ml) HARElaL, AAE B4 o8 78TO 317 Bk muksla, of Aol NFSI(2.5 g, 7.9
mol)E H7FSHiL, EFES 3Ael dA 2T LAzt AHE AL (CNSE RUHZs. A
ol o ol% AANA B Wl WSS Ok WIS, FuiE Aol mowﬂr Za A9 A=t
Eaee (32 % 0 UlA 50% Et0AC) R AAISte] THo2s 2 w3 BS-u5E olegs] THEe
Ssaa, ol® F7b A4l glo] B wAR 24A 2.

dubd A AE whe) CFS0He] &4 3t A e ste a3t gitt. ofv|w I FF0 =23 9 HEF =3}
B IR wy A, o}yl ZE7|E wEE F 10% NEt; o A 319 Boc,0= H3AAT. Z#3 A" 3

o
We,
o
=}
t
to
il
l‘i

SHELS (A 30 A 06 R Al FEems % BT YRl RS 5
2, O1F RHPCEHARIEY 3 0.06 4 W2 37F Bt EF2nsd o RAAE FEasl
409 EReza A 99 oo nEAE TE AAE ol 33Hel Aol $IAE ohuE FEsr

H,N HoN HoN
1. Boc,O 1. NaOMe o /
T : E:ES’I HCl et
& 2.NIS, AcOH 2. s
HoN

CHCl,
NH

o | AN N
Cu, K3POy, deanol S

(a) 37 H9 (6,7-tho|slo]| =2 ~4H-E] o] =[3,2-c] T -4~ ) W& F}tof| o] E 9] &4

Ii%oc
HN
O | N\
S
THF(50 mL) ¢ (6,7-t}o]slo]=2-4H-Elo| =[3,2-c]¥ &-4-L)deto}R1(6.3 g, 37.3 mmol, 1 &),
Boc:0(8.9 g, 40.8 mmol, 1.1 F%), = DMAP(10 mg)e] §NE& Ao|A 1At &<t wislly. o1 E3Es
FHEA713, Ay ZRaEIYIR GAste] 54 APES TS5
(b) 37 F¥ (2-2.2%-6,7-T}o|3}o| =2 -4l-E] ol :=[ 3, 2-c] ¥ #-4-L ) W& 7ol o] E2] FHA]
||300
HN
O | N |
S
CHC15(50 mL) 9] 37 Fd€ (6,7-t}o]slo]=2-4H-E]o =[3,2-c] 9 &-4-d) WD 7}te o] E(2.9 g, 1.3 mmol, 1
), NIS(5.2 g, 2.2 mmol, 2 F%), E AcOH(3 mL)9] &NE A2 7AF &<F witsdey,  ¥kg &3t
=S Ego 151 opvlo R F3hAr7]aL, ZAV]L 2 45T, EEES n-AAto R FEFAT. §7I
FE NaS0, FellA] AxA713, 5FA17]12, A7 A2utEad 92 AASte] 54 A4ER g2 5330

(¢) (2-(FAHYe-1-Y)-6,7-T}o]5}o] = Z~4H-E] of| = [ 3, 2-c ] 7] -4~ ) W EFo} 1 o] A

H,N
20O
S

2-thol W e o}n] - gk (T o}35) (5 ml) =9 3F e
(2-2.2.%-6,7-t}o]slo| =2 —4H-E]ol| = [ 3, 2-c ] ¥ &-4-L)-H D 7o o] E(400 mg, 1.0 mmol, 1 Z=), I H g
d(2 ml), Cu ¥%(6.4 mg, 1 mmol, 0.1 B), @ K;PO0, - 3H,0(539.3 mg, 2.34 mmol, 2.3 B &S
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[0439]
[0440]

[0441]
[0442]

[0443]

[0444]

[0445]

[0446]

[0447]
[0448]

[0449]

[0450]
[0451]

SS90l 10-1637246

FQ 85CoAA uwwkslgltt, Aeo= Yyzh & vy E3ES EE A5k, dE obA
C ol Ml Na,S0, AelA HAxA7| 1 a, ALO; A9 ARvtEIHgd R AA
EF 27 st HO1E AAsI AAE (2-(FH2d-1-9)-6,7-t}o| sto] = 2 -4H-F] o 1=

NH»

NH,

O.
OH e
@] [] Br
BrWBr . Brw \ {
S S CF3SO3H S
HCI

1,4-CHOI S &
HN‘BOC HN’BOC
— N — “ —
Br N
N
| \
S

(a) 2-(4-BRRE QHA-2-A) o Er-go] Al

Br.
WOH
S

-78ColA F- olE F9¢ 2,4-Tlo]EERESH(1 g, 4.13 mmol)e &Mol| n-BuLi(1.66 mL, 4.13 mmol)S =
7betgdtl. -78ColA 0.5A)17F H9F wRkg & 0. olE] & 19.28 mmol/mL)E A&3HA W =3}
Lo A7Fedct. 0TColA 1.54%F F¢F wulksk & wk-g %%%% T NICl gHoz AMAsta, EtOAcE F

Foa, FEAT, GAse] BH JYBE FEAAG

(b) (3-B&X-6,7-t}o]slo] == -4l-¥]ol| }=[3,2-c] 9] gh-4-) v gholrl o] FHd

NH,
(0]
Br:
| AN
S
Aud Az pol we} 2-(4-BREE 2 A-2-) el e @ ofn)e-oh Esttldlo] = tholulHob R R E A
shRHES dskslt.
(¢c) 39 H¢ (3-=2 6,7-tholfo] = 2 -4l-E] ol 1= [ 3, 2~ | ¥ -4~ ) H D F}of| o] E 2] g4
HN-Boc
0]
Br.
| N
S

Auka Az} Holl whel (3-BEX-6,7-to]dlo| =2 -4l-E| o :=[3,2-c] ¥ #-4-)rgtolvl o 2 R E FA 3}TES

(d) 353 39 (3-(FFY-3-9)-6,7-tho|s}o]| = Z-4l-E]o| = [3,2-c] T &-4-) WEF}ule]o] Eo] A

HN—-Boc
=
I O
Ny
| A\
S
AukA Azl Jo| what 37 HE (3-HER-6,7-tho]sto] =2 -AH-El o = [3,2-¢c ]3] &-4- ) v &l F}H}of o] E 2 HLE]
XA 33HES sl
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[0452]

[0453]

[0454]

[0455]

[0456]
[0457]

[0458]
[0459]

[0460]

[0461]
[0462]

[0463]

[0464]
[0465]

SS90l 10-1637246

(e) (3-(¥]8¥1-3-9)-6,7-t}o|slo] =2 —4H-E] o] = [3,2-c] ¥ &-4-L) W&o}l o] HCI o] A

NH, HCI

m'z
2
i)
N
X
i

Az "z} ] (e)oﬂ tﬂra} 39 € (3-(Fgd-3-9)-6,7-t}o]sto] = 2-4H-E] ol =3, 2-c]¥] &4

NH,
NH,
g °
OH OH \O O/
s s CF3SOzH s
Br 1,4-Cto|=4+ Br
HN-Boc HN-Boc NH, el
o) o, _, 0
S B [
Br S == s N =
N \
\ 7

Lol A CHCl; 59 2-(E]o3-2-) o E-2(3 g, 23.4 mmol, 1 %) L HOAc(5 mL)e] &He] NBSES && H7}
stk A2olA Wb wEkek & wkS &S Bof Fa, CHCLe® 23] FEFEY. &3 #7] &

H
Na;S0, ol M AzA7]aL, sFA171a1, A4 Azvtedda s gaste] 54 Yd=s F53300.

(b) (2-B2X-6,7-t}o]dto] =2-4l-F ol }=[3, 2-c ] ¥] &-4-< ) gho}l o] 9H7d

NH,
O,
| N
Br S
Aurd AR Aol Wb 2-(5-HEREQA-2-U) g 2 ojn ol Edd sl s tholWHol M BEEE HA
g AT
(c) 3% H€ (2-B25-6,7-t}o] o] = 2~4H-E] | 1= [3, 2-c ]3] &-4-) A& Fhtel o] E 2] 1A
HN—-Boc
(0]
| N
Br S

AnkAl Az} Ho| wel (2-B 2 R-6,7-Tho]dlo]| B2 -4H-E] o x=[3,2-c] T &-4-d) v glolyl o 2 B T A IIES
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[0466]

[0467]
[0468]

[0469]

[0470]

[0471]

[0472]

[0473]

[0474]

[0475]

SS90l 10-1637246

(d) 37 59 (2-(9 8 9-3-2)-6,7-t}o] &}o] = & -4H-E] o] 1= [ 3, 2-¢ | ] @h-4-2 ) W El 7}ulo] o] E o] BHA

HN-Boc
0]
| A\
= S
|
N

1,4-tho] &4t F9] 373 HE (2-HEH-6,7-T}o]slo] = 2-4H-E]o| =3, 2-c ]3] &-4-d ) W El 7}H}of o] E (5 00 ng.
1.44 mmol), ¥ U-3-H 22351 mg, 2.88 mmol), Pd(OAc), (33 mg), PPh3(170 mg, 0.65 mmol)e] &3&=S 2
A2 ATk, A2eA 0.5A7F Bk W $ 3 mLe) 1.0 F 457 mge) Na.C0,Z H7bstdch. wkg &9
5 100CoNA 2217 Fet wykedty, Aeowm ¥z vk E9ES 100 L] Eo %a1, EtOAcE 23]
‘%—%6}_%‘\@ ‘;}73 ‘IQI’7] %% Oé{,:i H]Z‘JB‘}-EY Na2S0, /Ko]'oﬂ 1 d.l_ ]7]_1—1, %%A]?]ﬂy Z_j_@ EEU}EZEHQE
At 58 AP ES F53T.

(e) (2-(¥E¥-3-Y)-6,7-t}o]3}o] = 2 -4H-Elol| 1= [ 3, 2-c ] ¥ h-4-L)Hf|eko}ql o] HCl Feo &4

NH, HCI
O
|\
S S
L
N

MeOH 2] 33 HdE (2-(Fgd-3-9)-6,7-t}0]slo] =2 -4H-E] ol = [3,2-c ] ] E
HC1 %@11(10 mL, MeOH & 5 N)& A7}ttt e Ao 0.543F FoF muksl, uAS A HAAH .
O AAE AF A2 FREa, EtOAcE A Ao B4 AAPES FE559 0

11. vk Aat K
5P
BOC \/—D
HN HN,  HC
1. NaH, DMF
CDy|

o 'y o R

g 2HCl s

35 HE (6,7-t}o]|slo) =2 -4H-E] o = [3,2-c] 3] -4~ ) W & F}uko] o] E(1.96 mmol) S F-4= DMF(20 mL)o] &3
A, Nal(u|uZ 24 Z 60% B2k, 86 mg, 2.15 mmol)E 1 ¥3 Aslsta, AR

Al71aL, 0CT= Y37t 4 o
A Feg 30 st wRteditt.  Teistd wWE 29ovol=(133 ul, 2.15 mol)E H7bstal, A &
e 2 WA 3Ll Z2A unksiglt. of 2 s

= oF g5AIZF B, EIES H0(30 mL)o] B3, Et,0(2 x 30 mL)E AH s}k
Atk 44 A4S EtOAc(l x 20 mL)2 F&3+3, f7] &S A3, 4= AFstar, 1132A]7]31(NasS0,), <

quﬂﬂ, %$/\1?ﬂr/} zx3 %7&2 B}O]OEﬂO] A /\]iﬁﬂ(@l/‘P 0 WA 50% EtOAc 7 Wi= &2]) Aol Zeh+

%" E2(340 mg, 1.04 mmol)S MIBE(10 mL) o &3lAI7]aL, tho]=&Ak S HCI(4 M, 1.5 mL)& X7}
A gHSs 29 ol wuke 3 23} A4 Na,005(30 mL)oll 31, EtOAc(3 x 40 mL)E A 3}ich.
FH 7] S dFE AFsta, ARAITIZWNNaS0,), dA#sta, sEFARY. 2 N-FHZRUE I3FE
MTBE(10 mL) 0o £3]A]7)3, tho]LAF 9] HCI(4 M, 454 ul, 1.04 FEH)< A71sc). xgxm ﬂﬂﬂdi
AES AP o8 #3ta, MBERE AlFstal, 7 F JAFolA AxAA FFistd A=Y & 1 <

539

mlo

o o
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[0476]

[0477]
[0478]

[0479]

[0480]
[0481]

[0482]

[0483]

[0484]

[0485]

[0486]

S=50ol 10-1637246

12, diby dAp L

Q OF
HoN BocHN o&é:\o HN
5 1. BOC,0 o \ L FF 0 A
| \ | | | CF4
s 2 NIS AcOH S CuBr-Me,S S

CHcI
s DMF

EE wlo] 25 vloldk oA A7 Q9 %EldY 33E(0.22 g, 0.55 mmol, UWFA A} HE o] &3l A
), WE-2,2-T}o| EF 22— (ZEF 2 EY) oA EH ] E(0.21 g, 1.1 mmol) 2 CuBr - Me,S(0.023 g, 0.11
MF(5 mL) <} T A EFES 90TOA 108 B¢t vlo]aZy wkgr|d A 71Esgith, vt
S EIES 100ToA 407 B¢t vlo]A =y vkgV|2 A

1 A4 W WS-8 954 9 H Ao R LCNSE AAHJAY. e EFES

a1, Et,0(50 mL)Z 3]A]3}aL,
7] S& NaHCOs(Z3} )= M- £, g2 AL, NaSO,EH dxAI7)a, ofFdstir, xFolA 553}
o] 24 EgolEFea2vdE *M < TSl EEIH Ay F2vfEad I (At T 0-50% EtOAc) = A A

Sela, 2 HCI(L4-thol S8 3 4 N, 5 nl)& Agete] Sz
713, ofskshan, WA e weskic

I
T i |NI
osmic
1. BOC,0,
KOtBu \ BH3 _-THF NEt32 \
DMSO
S 2. LAH S

MeOH

0
(SN

(a) 4,5,6,7-H|Egslo|= 2wl Z[blEl L 3-4-7lH U EH] A

MeOH(330 ml) 2 DMSO(10 mL) <9 7] &3 AE(1.0 g, 6.6 mmol)] FNol] AW o7 Tosmic(1.7 g, 8.7
mmol), ©]ojA KOtBu(2.5 g, 26.3 mmol)E H7I3F5 . A EFES 25TColA 36A17F B<F wHkslar, o] A
%@011*1 arEdol A s HAFoM AAGAT. WE EFES EtOAc 2 W02 A3 7158 NICI
=
[e}

(3} F4), @52 AFHsL, NaS0, el AxA]7] FA71aL, AY AzvtEdf9(Ft T 0 A
30% EtOAc) = AAlete] HAst= UEY 313teS F53830.

(b) (4,5,6,7-HlEg}stol =2l [b]¥] @ d-4-U)wtolrl o] 947

5

AE YEZ(0.3 g, 1.8 mmol)S, 10 mLe] 37} THFZ 20 mLZ 341" #}=ke] BH; - THF(10 mL, 10 mmol)ZE

Agstel 1% olfle BAAZT. We BFLE 25T 147 Bk mwaa, of AdelA e AR
7] 913l KOs 3} 4)5 =A=HA 37}5}%\3} EtOAcE H7bstar, f7] S5 NaHCO; % A= Al st
NasSO, Aol A A=A 3, ofmteteirh. AHE BA 0 RP-HPLCE F7b AAISte] 15 ol SR 45

A=

(¢) N-"&-1-(4,5,6,7-8| Eg}slo| = 2wl 2 [b]E] L #-4- ) v elo} o] ahA

A7) 17 obS MeOH =9 10% NEt; 89 ZojlA 3ol Boc,0= HIAIZTE., ¥he E3ES 25ToA 117
BQF wHkelal, o] AlHoA RE JAEAS FAFAA AASA. =d EAE 10 mL THF FHskSich.  THF
%°] IM LAH(20 mlL)E A7lslaL, ¥k ZFES 25TolA 2A13F FQt mytelar, o] A[HoA whg-& A3}V
3l KCOs(E3F =4 E A=A #7183 EtOAcE H7F8tar, f7]1 S5 NalCO;= Al slal, AF2ZH

AZEAZIAL, NagS0y ol AxA71an, ofsfsiqink. Add 24 ed& RP-HPLCE F7F AAlske] 25 ofnl 3}

e Fsaen
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[0487]

[0488]
[0489]

[0490]
[0491]

[0492]

[0493]
[0494]

[0495]

[0496]
[0497]

[0498]

[0499]

SS90l 10-1637246

J\/OH FmocClI E J\/OH Swern F J\/O CF3SO3H
—_— ~ —_— ~ —-
HoN moc~ moc~ =

H H 1,4-CHO| = A
H2N HCI
HCI .
FmocHN > N i A
TlHele S
—_—

e} | N\
S

FmocHN HoN
Hel HCI
[ N
S S

(a) (9)-(H-=FL=-9-)mE 1-slo] =FA|-3-w|d F-et-2-A (v &) 7hol| o] E o] A
Fmoc\N/kOH
H

0CAA] 1,4-tho] &2k @ E(25 nl / 25 mL) 9] (S)-2-ol| %=X 2 3-1-2(2 g, 26.6 mmol) 2 Na,C0:(5.6 g,
53.2 mmol) 9] Z3&Eo] FmocCl(10.2 g, 39.9 mmol)S H7}star, 2 ¥ A E4ES A Koz Ao=w 7}

AT, ofFlo] hds] Al F(TLCE AAIE), =(25 mb)& H7beivh. £35S DCM(3 x 50 nL) o2& 5

g E

3|
=3, f7] S 9550 mL) R MAESAL, F4 NaS0, FellA] A=A Y. o3 2 55 &, 24 AGE
S A9 mEvEIRIE ZAste] A4 SFEE(7.1 g, 0% S 559},

(b) (9)-(9H-EF2-9-d)md wd (3-HE-1-F4Re-2-d) 7ol o] E o] 34
Fmoc\NJ\¢O
H

-65Col A F4 DCM(10 mL) T SAaE ZZgo|=(1.89 g, 15.0 mmol) o] &Mo] F4= DCM(10 mL) T2
DMSO(1.2 g, 15.0 mmol) & A7}k, 30 &<QF wdt & F= DCM(20 ml) &< N-Fmoc (S)-2-o}H| = 23t
-1-2(3.0 g, 10.0 mmol)S A7}t 2417+ Bk wRESE & EtN(3.0 g, 30 mmol) & Aristal, 2 & &%

B FHHor Hdeow JlAAY. we TEES E2 Ak, DM x 100 nb) & FEAY.  F7]
FEES 992 MFHSIE, T NaS0, dolA Axzsch. o3 &, &ulE 71 kol AAS 1A 35HE
(2.8 g, 94.9%)% F53t).

(¢) (9)-(9H-Z=F o d-9-)HE 1-(6,7-t}o|slo]| & Z-4H-E]o| =3, 2-c] T 2H-4- ) -2-w & = 2 4 (W] €] ) 7}4}of| o]
E9f 34

ZT

Fmoc”

e wg 3-mE-1-S4a5e-2-d) 7o | ERFY A 33t

Aukd A} Ao whel (9)-(9H-ZSF24-9-9)
1A 25 o] wA A RP-HPLCE &3}

=
e g, TRACIILAY 43

(d) (S)-1-((8)-6,7-t}o] 30| = Z~-4H-El ol [ 3, 2—c | 3] -4~ ) ol §ho}rl o] g4
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[0500]

[0501]

[0502]
[0503]

[0504]

[0505]
[0506]

[0507]

[0508]

[0509]

[0510]
[0511]

SS90l 10-1637246

0Tl CHON(10 mL) 9] (H-ZF 2 #A-9-)dE (5)-1-((5)-6,7-t}o]slo] =2 —-4H-Elol| =3, 2-c ]3] #-4-Y)

9 [e)
o &l 7}dlol o] E(885 mg, 3.0 mmol)<] oo ¥H2]H(382 mg, 4.5 mmol)S H7lslct.  whA| w3
LS 71k Gl EEAY| I, FFES AY IZulEadd R ARt TA 3F3E(450 mg, 82%)S £S5
o}.

(e) (S)-1-((S)-6,7-t}o] &lo]| = 2 -4H-E]ol| 1= [ 3, 2-c ] ¥ eh-4-A) ol &ho} o] HCI Fo| A

olEJ(50 mL) 3¢ (S)-1-((S)-6,7-t}o]sto] =& -4H-E] o] :=[3,2-¢
NS 0T 108 FoF 714 HCIZ Attt A" nAE AF g3z FHstn, AxA7A 54 Y=
(460 mg, 84%)S +53} T}

H,SO, FmocCl LiAIH,4 Swern
y S —_— _—
mN” coon MeOH 1N coome FmOC‘H COOMe FmOC\H CH,OH
o)
O, Foo 1
S OH HN H2N Ccl” TOEt
—
F - Q Q
moc~N" CHO CFzSOzH \
H I\ / Et,N
s S
0
A \ \
e} .
7 N LiAIH,4 N HCl N HCI
Et H o — H o —— H o
I\ I\ I\
S s S

(a) ¥lg I-ojviAle] S RATHEA Y o] E o] 34

HoN  COOMe

MeOH(50 mL)oll 0ColA SOCI»(8.8 g, 75.1 mmol)S H7}alar, o]o]A 1-ofu|xAlo]E 2T 2 @7HEA2H5.0 g,
49.8 mmol)S 1 #3& #H7slglch. A EFES 1 WA 3AI3F S SFAH G, T A4S 7t slol] 5
XA A 3eEe] A(5.8 g, 100%) S TE=3}T}.

(b) Mg 1-(((H-ZF 2 d-9-) W EA) FHE Dol i) ALo] 2 T B A o] ES] §HA
Fmoc~N" “coome
H

0ClA 1,4-tho]2AH(50 mL) @ E(50 mL) ¢ HE l-olnxAlo|F Rz a2 R A o]E(5.8 g, 50.4 mmol)
2 Na,C05(8.0 g, 74.6 mmol)9] E&Eo] FmocCl(19.4 g, 75.2 mmol)E H7Fskgdct. A ZIdEL HLow

qRH o= 7}5“19%} ofwlo] 2bd An|E Z(TLCE AAE), (50 mb)S H7leta, £IES DOM3 x 60
mL)_ Z315 . DOM FEES A2 AFska, F9 NaS0, AollA AZxAIAY. OM 91 5% 3 23

APAEL A9 ARvE I 2 AAst] A4 EE(15 g, 88%)S F551 ).
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[0512]

[0513]
[0514]

[0515]

[0516]
[0517]

[0518]

[0519]
[0520]

[0521]

[0522]
[0523]

[0524]

[0525]
[0526]

SS=50ol 10-1637246

(H-=F2-9-D)vd 1-(sto] =FA v R)Alo] 22 Aol o] E o] A

X

FmOC\H CHQOH

-5CoA] THF(100 mL) %9 (H-ZFQW-9-A)We 1-(HEA|FIEY)-Alo]F2 =2 AF}EL o] E(15 g, 44.5
mmol)e] &<Moll LiAlHi (1.0 g, 26.3 mmol)E w3 H7IsItl.  A-2ox 3AzF §9F wrk & E(10 nL)S

7tete] wbg-& AT, EFES Ystal, oS EtOAc(3 x 100 mL)E FE3ISTH. §F7] FEES AT
2 AFslaL, F9 NaS0y AolA A=A o7 2 53 &, 23 AAES 4Y a=z2rEag9z gA st
o A4 33E(12.3 g, 90%)S FE535+3Th.

[}

—

~FQAtol 2 ATl o £ 9]

(¢) (H-EFoA-9-d)vd

A SRS AuA A N e G

(d) (H-ZF2d-9-2)We 1-(6,7-t}o]dfo] = Z-4H-E] o] .= [ 3, 2-c ]3] &-4-U ) ALo]| F 2 & A F}bo o] E ] gHA

FA seEs Iy dAk A (bell wek e

(e) 1-(6,7-tFolalo] = R-4H-F] ol :=[3, 2-c | ] @-4- ) Afo] SR 1bolrl o] gHAd

BA SFES Uvd Aak N (Aol wek FAsAc
(f) g 1-(6,7-t}o)slo] = Z-4H-E] ol 3= [3,2-c ] ¥] F-4-D ) Alo| F = A A Fpitof o] E 2] gHA

0O
£ N,
/ \
S

0ColA 4= DCM(20 mL) ¢ 1-(6,7-t}o|dlo] == -4H-E] ol .=
=

[ 13 &-4-d)-Alo] ZF R 2 FolH(1 g, 5.1
mmol) 2 Et:N(0.8 g, 7.5 mmol)e] &Moj oe FREFEoo]E(

2-c
8 g, 7.5 mmol)E A7FeIY. 0TelA 44]
b &9k Nk & B(20 mb)& H7Fste] WS AAAH Y. EFES DM x 50 mL)o2 FEdta, 7] F
ks el
k-3

KR
Na;S0y ol AxA R, o3t 9 55 5, 2d A4S A" A=vteEadyz gAste] %4

e 75
(1.1 g, 83%)S 53Tt
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[0527]

[0528]
[0529]

[0530]

[0531]
[0532]

[0533]

[0534]

[0535]

[0536]

[0537]

[0538]

[0539]
[0540]

SS90l 10-1637246

(g) 1-(6,7-tro]eto] = & —-4H-E] ol .= [ 3, 2-c] 3] &-4- )-N-H| & Alo]| & & Abo}ml o] T4
\

N

H )~q

I\

S

0CoNA N, 8Foll 4= THF(20 mL) 39| g 1-(6,7-t}o|alo]| = 2-4H-E] || = [3,2-c] T T-4-L ) Alo| 2 Z 2 I 7}
ko] E(1.1 g, 4.1 mmol)e] Mol LiAlH,(152 mg, 4.0 mmol)E 188 Hrlsgth. A EFES 240 &
F FRAI F, ALow WAAATY. =06 ml)S H7bete] vEEE ?ﬂ%l AR, W E3HES ofstal, o
HE EtOAc(3 x 75 mb)E FZ3Uth. § F2ES 9= AH3 AL, 55 NaS0, oA Ax:AIZY. o3}
% 5 24 YAES A9 AaEvEIYIE JAste] T4 33FE(700 mg, 84%)S F58HATH.

(h) 1-(6,7-t}olslol = 2-4H-E]ol| =[3,2-c ]3] #-4-A)-N-F D Afo]| SFZ & Abolnl o] HCI A¢] T4

S QO S DIEA NFSI
O CH,Cl,

H,N
- P /NHZ .HCI NH,

7\ o O Hal

F g OTBS Q —— o}

CF3SOgH / \ /7 \
14-cro/=af F ™ g

(a) 2-(4-vEE] 2 #A-2-L) ol er& 9] 34

h\ﬁw

S
-65Col A T o5 (250 nL) F< 3-4¥ 5. 51.0 mol)®] £96] n-BuLi(25 uL, THF % 2.5 \) =
ZFeFAek. 1AIZF B9t 1.3 mol)S 15338 Arstac. A= uke E3m % Heo
2 7N, A wwegt, o ¥ = B2 ARG, T e §, 77 55 9= AFHsa,
B2 NaS0, AolA AZAATE. o3 2w F 24 AYRS AW ARclEdus gAse] 4 sgE
(6.2 g, 86%) S F53+Tt.

(b) 3% FEreldd (2-(4-vg¥ e Hl-2-A) o5 A ko] g

mOTBs

S

0ClA T4 DCM(50 mL) =9 2-(4-vdEe#-2-)o|e+2(3.0 g, 21.1 mmol) Z t}o 1]
(4.1 g, 31.7 mmol)&] &Mo] F= DCM(20 mL) 3 TBSCI1(4.8 g, 32.0 mmol)S A7}k &, EFES A 2
AeoZ Az, &Fo] 43 AHE T, E(10 nb)E H7lekdd. A E3ES DOM(3x100 mL)E F

o
[
[
ft

i
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[0541]

[0542]

[0543]

[0544]

[0545]
[0546]

[0547]

[0548]
[0549]

[0550]

[0551]

[0552]

[0553]

[0554]

SEE06 10-1637246
Fon, Q4 ARRL, BE N0, AN AZAAT. o % 5% ¥, 23 A4EE A9 T2ehEo
vz gAste] A shgh=(5.1 g, 94%)& F58H3AH.
(c) 37 4 (2-(6-EFoE-4-vdyd-2-d) ol =
n/\
F s OTBS

-5CeA 4 THF(30 mL) F9 (2-(4-WEE5-2-¢4)d (37 Fd)golmgde(5.1 g, 19.9 mmol)2
&l LDA(THF 9] 20 mL, 30 mmol)E A 7}ebdvh.  1A1ZF &< Wy & 5= THF(10 mL) %] NFSI(9.4 g,
29.8 mmol)E A7tstal, A EFES F7) 2417 Bk wuteklth. WSS E(15 nl)E AAA I, A &
S-S FEtOAc(3x100 mL) & FEatal, dFE AHstal, ¥ Na,S0, oA AxAAT. o3 2 5% 5 %
A APEs A9 ARrtEIHYE AAste] EA StFE(3.7 g, 68%) S TS5

(d) (2-EFQ2-3-Mg-6,7-t}o]}o] =2 -4l-E] ol 1=[ 3, 2-c | 9] &4~ ) v ghol vl o] 4]

A SEES AuA A3 Ao e G

(e) (2-ZF 9 2-3-w|&-6,7-T}o|slo| = 2-4H-E]o|| :=[3,2-c] T &-4- ) v Eto}7 o] HCl o] T4

A SRS AuA A N whe G

S tBuli S\ HIEISl S ™ MeNO, s\ N
Q\ ovE D N0 N\ o
Br
0

O,N

LiOH @j/\n/ PPA CICO2E
—_— \ —_— _—
S S
Q;Q . o |
»\OE'(

(a) EloA-3-7h 5 stol = 9] 4

<

CHO

-65CoNA F4= THF(20 mL) =9 3-B2REQH(0.65 g, 4.0 mmol)e] &M 158 A= t-BuLi(3.5 mL, 8.8
mmol, A F 2.5 M)E #H7IEHY. -65ColA 30% F<oF wHHsl & DMF(0.32 g, 4.4 mmol)E #7}sta, dt

SES 65CoNA 217 Bt wikslit.  wE 7

(

es 22 AAsL, EEES voldd dyE FE359

oo
I



[0555]

[0556]
[0557]

[0558]

[0559]
[0560]

[0561]

[0562]
[0563]

[0564]

[0565]
[0566]

[0567]

[0568]
[0569]

ok H7] =& Na,S0, AollA AzxA

aejEe gAstel ®A4 e S5

=

7)1

(b) o€ 3-(gled-3-d)olad ol EQ] A
o7
N\ ~_OFt

0Col A THF(500 mL) <] S #A-3-7tH.2d|8}o]=(10 g, 89.3 mmol)<] %0”011 e (Edfolddxaxatde]
g obAl eIl E(35 g, 100.5 mmol)E +2 H7bshgivt. WA b F whg E9ES 1
Eaguz At TA 38E(13.6 g, 83%)S TS5+,
(c) ol 4-HEZ-3-(E]25-3-d) F-E}mof o] EQ] A

s

COOEt

NO,

CHNOo(20 mL) 9] " 3-(g]e#ll-3-)o}a e o]E(5 g, 27.5 mmol)2] &Ho] EZE B(5 mL)Z N, 3foll H
7bstar, AAE WS EES T FFAIAGY. W EFEES FEAYL, 1% &
< EtOAc®E FE3t3l, G- AHSAL, 7 Na,S0, oA dxzAZth. 43 2@ 55

amcteayz dastel TAl HFEU3 g, 659 5T

fu)

(d) 4-UE2-3-(E] 2 #-3-21) 2ebare] 3ha]
o
N\ OH

0

0ColA MeOH(40 mL) F9<] o€ 4-YEZ-3-(E] L #-3-A)F-El oo E(4.3 ks 18.2 mmol)2] & 3 N 44
NaOH(10 mL)E H7Fskict. A EFES Ao v mstdct. = F 2 N HC1S #H71ske] pHE 3 WA
42 ZAs}, olojA DM F f S A5z AFHsa, T4 NaS0, AelA] AZA AT

ofnt F, 1 §9L FHAA A HFEG.4 g, STHS FEHA.

(e) 4,5-tpolsto| E2-4-(HEZWE)ALo] S 2 HEHb] E] 2. 3-6-2-2] 4]

w
p‘g
2
° mlo
El
~
o
e
e

DCE(20 mL) 9] 4-HEZ-3-(E]31-3-¢)F&4H3.4 g, 15.9 mmol) 9] &dol PPA(20 g)& H7Ista, G &
S A AFAAT. FF F ke EIE-S 1A NaOHE Agsta, ojojx &5 Hrlstdth. 308 H¢
ul =239, DM FEES A52 AFsa, T4 NSO, Ao AZAZAL. o

gzvtEadgyz JAste] A 3EE(2.3 g, 74%)S FEIA.

FEH b E 2 AM-4- ) gtolrl o] {HAd

w
o
o,
i
tlo
i)
ot
[y

~
(5
T
)
o
o
o
[
fru
i~
jamm}
S
=z
o
rﬂlﬂ
rin

NH,

0ColA ¥4 THF(30 mL) ¢ 4,5-tho]slo]lEz-4-(UEZHE)Alo]Z2AE [ b]EHA-6-(2.3 g, 11.7
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[0570]

[0571]
[0572]

[0573]

[0574]
[0575]

[0576]

[0577]
[0578]

[0579]

[0580]
[0581]

[0582]
[0583]

[0584]

[0585]

[0586]

Aeor W7 F, WS B AAsa, ot o9& B0AcR FEH, 5 Ay, T4
Na SO, ollAl A=A of3t B % F, 278 AYES AY A=vEagAR GAst] B4 FFE(3
g, 72% =3kl

EA BEES Q0 420 (9 mek Fgstar.
(h) 1-(5,6-TFo]3lo] = & —dl-A}o] 2= AEF b] E] O F-4-21 )-N-v]| & W] Eko}al o] &}A]

s
\
/

FA sEs Iy @A 0 (hell w3l

(i) 1-(5,6-Tho] aFo] = -dii-A}o] 2 A EF[b] E] © A-4-2])-N-s | kol 2l o] HCI o] §H4

®A 3letES Aukd A} N (e)o] wel A EAL).

HO TIPSO
DIEA_ 1. n-Buli
Q\) DMAP O'\) 2. NFSI F/Q\)
CF3SO3H J 0 N~Boc
(a) Edfolo] Az 2 (2-(E|Q¥-2-A) ol EA) A ete] A
TIPSO
[\
S

BA 3FES gurE Az}l po el AT
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[0587]

[0588]
[0589]

[0590]

[0591]
[0592]

[0593]

[0594]
[0595]

[0596]

[0597]

[0598]

[0599]
[0600]

SS90l 10-1637246

(¢) 2'-ZF 2 2-6" 7' -tolslo| =2 Ay Z [ =2 d-3, 4" -F o =[3,2-c] 3 2] 2] A

H
N
o
7\
F™ s

& Qw43 Ao e gaska
() 2'-FF Q26" 7'~thol sho] = 2 23] 2 [ 9] S -3, 4'-Fl ol :=[3,2-c |5 &H] o] HCl A<l 4

FA skt

d

H
N HCI

A SRS AuA A3 Nl e G

NBoc
NBoc NBoc Boc H Hal
Br N-
[—\S BuLi OH_NBs Pd(OAC)2 Hal
PPh3 Na2co3 |/ \ Q
Br

g QBBOC 7 \
S
O
(a) 37 %9 3-3to| E2A-3-(¥] 2 A-3-2) 9] S B-1-7} B A el o] 29| FA
NBoc
A OH
S

-65ColA N, 3BlellA F4 ©lE(200 mL) Z<
A7V ek, -65TolA 1A7F =
(13.7 g, 74.2 mm%Aﬂﬂﬂﬂ@.%bki,%%éﬁ =,
S B2 AAstn, dEHE FEFY. ¢ 57 =& “é? M AsEaL, F4= NapS0, dolA AzA AT, o3
A=
[e}

At A SH3HE(9.8 g, 59%) S FESFATE.

-HEREQH(10 g, 61.8 mmol) ¢ &M n-BiLiE
1 0

i)
oz,
o,
e
o
i)
o
LJ
ga
ft
M
ROy
H

2 5% F, =k
(b) 37 %8 3-(2-HERE| 2 M-3-9)-3-sto] == A7 Feld-1- FHE Aol Ee] A
NBoc
i OH
s” Br

0Coll A AcOH(10 mL) % CHCI;(10 mL) +9 39 HE 3-3to] =FA-3-(H 231-3-9) 9 & d-1-7H5 A g o] E(5

g, 18.6 mmol)9] &o] NBS(5.0 g, 27.9 mmol)E =& HIIsttr. 347 BoF wwksk & ke 35S
Na,SO; 2 E=2 AHEshaL, o]ojA] EtOAc®E FE3FAch. X f7] T8 I AFHsI, F4 NaS0, “dollA
AzANFHTG. o3 2 55 &, 24 PPES 47 A=2vfEadg =z AASI #54 3IFE(5G.4 g, 840)S F

S3h9it.
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[0601]

[0602]
[0603]

[0604]

[0605]
[0606]

[0607]

[0608]
[0609]

[0610]

[0611]

SS90l 10-1637246

(c) 37 F¥ 3-slo|=5A-3-(2-(2-3lo| =& g d) E| 2 #1-3-L) 3] E2| Tl 1-FHEA ol ES] 34
NBoc
4" on
S

Chol $4H(10 mb) 3 =(10 mb) & 3% 4 3—(2—H§UFA0ﬁi—3—°1)—3—6}°1t M g -1-7h5 e o] 505
g, 13.8 mmol), Pd(OAc)»(31 mg, 0.14 mmol), PhsP(147 mg, 0.42 mmol), 2-3}o|=Z A dH EXH(1.74 g, 27.6
mmol) Z Na,C05(2.9 g, 27.6 mmol)e] &3ES N, sl 3A7F B¢t SFA AT, ¥ES AL oz WziAgl &
Hhg EFES EtOAc2 3] FESh. B3R f7] S8 @FE AFH&EAL, F5 NaS0, deld Az
oA 9 55 5, 24 AAEES 29 ARvEIdI R GAst] B4 SE(4.4 g, 88%) S FE5EH3IH.

(d) 3% F8 29Z[I9=8d-3,4'-Fo (3, 2-c] AR ]-1-7H5d o] ES] A

0ColA DCM(25 mL) 2] 37 H¥ 3-3lo] == A]-3-(2-(2-3fo]| =& A )
(4.4 g, 12.1 nmol)2] & BF5(1.6 g, 24.2 mmol)E A 7}&tct. A mwuk & ¥ke 5358 B2 Xgs)

3, EtOAcE F3] FE3T. X 77 & 942 AFstL, 54 NaS0, ol Ax=AFY. 43 & &
F 5, 2d APES 49 2B Z ZAlet x4 SH3HE(3.8 g, 92%)S TSI
(e) 3% Hg ~9=Z[92gd-3,4'-Fo|x=[3,2-c]ZZH]-1-7t=EA o] ES] HCl &9 A

H
N.HCI

FA sHES A dAF Nl w4 skl

Q HO
) s
NaBH NBS S Br GIA-0tEl \/ Br CH3NO,
Y N —.&/C b L orng,
msci 92N Pd(PPhj),O2N
_EBN Na,CO,4
\ DMAP /s\ ol

gOH S
OH

LN o \oj\N Hl\|l
\ . H o -LAH, o HCl_ HCI
|
S ) )
S S

Fe, NH4ACI
—_—
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[0612]

[0613]
[0614]

[0615]

[0616]
[0617]

[0618]

[0619]
[0620]

[0621]

[0622]
[0623]

[0624]

[0625]
[0626]

[0627]

[0628]
[0629]

SS50ol 10-1637246

0CelA THF(200 mL) 3¢ Bl #-3-7tB.dusto]=(10 g, 89.3 mmol)] &Mell NaBH,(1.7 g, 45.0 mmol) S &
g HrlslSk. 0ColA 3AIZE FoF mukek & w88 B2 AASIa, EtOAcE FE33T. 3 7] &
ArZ AL, T NaS0, JollA Ax=AIZY. o7 9 55 & 23 AAES A9 AZ2vEaaz 4

Aste] FA SFE(9.7 g, 95%) S F58HATH.

(b) (2-B2ZRE S HA-3-)merE-2] A

~

0ClA THF(60 mL) F< (2-PZREQHA-3-A)wE2(5 g, 26.3 mmol)2] &N vlx=-vldl 2]t (13.4
g, 31.6 mmol)& #& H7lsltk. 0TolA 3A7F Bk wuksk & & 9 Na,SO,E H7Fskdch. EES DM

2 FESL, FR A7) S AR AFHSR, T NaSo, Al AN oA 8 w5 ¥, 2d A=
= A¥ ARnEIH R JAstel g4 FgE4.1 g, 83%)= THIIAT

(d) 1-(2-B2rEed-3-9)-2-HERN &2 34

O2N OH
7\
Br S

BA SES Anka Az} Qo wet Adsislt.
(e) (B)-2-BRX-3-(2-UE=ZR|I)E| 7] A

O,N

7/ \

Br S

DCM(30 mL) <9 1-(2-B2REQ#M-3-U)-2-UEZE2(3 g, 12.0 mmol), DMAP(146 mg, 1.2 mmol) %

EtaN(2.4 g, 24.0 nmol)2] &Moll MsC1(2.4 g, 24.0 mmol)S H7}slHtt. 2 & A TIES A B9 &
FAIZ T W, 9hg ERbES 2R AstaL, DN R FESIith. @R #7] T daE AFHskaL,
T NapS0y dellAl AZxAIZY. o7 2 5% & 23 ANES 47 A=ZrEIYIARE AAse 24 IFE

(2.5 g, 883%)S FE53FAT).

3;‘:]1—

(f) 4-(JEZHE)-4H-Elo]| =[3,2-c]aZ =2 W A

FA sEs Iy A S (o)l wek eI
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[0630] (g) (4H-Elol|=[3,2-c]ZZH-4-Y)Hgho}wl o] A
HoN
0
)
[0631] S
[0632] AcOH(20 mL) 3¢ 4-(YE=Zw|E)-4i-Elo|x=[3,2-c]T 2 (2.5 g, 10.7 mmol)e] &No] NHCI(5.4 g, 100
mmol) 2 Fe(2.8 g, 50 mmol)E& #H7}skgit). A wwk & wkg S & O%Jql gk, o Ae 7kt Flo =
EA7], IFES A9 A2vEOHIZ GAste] 2A SE(2.2 g, 96%) S F5IAT
[0633] (h) ¥ (4H-glol=[3,2-c] A2 d-4-d)H D 7}5tof| o] E2] A
iN
T )
)
[0634] S
[0635] BA SES ANkA A=) 0o wet g sislct.
[0636] (i) N-"&-1-(4H-E ol =[3,2-c] A 2 H-4- )W eto} 1 &) A
|
HN
Q
i \
[0637] S
[0638] BA SES ANkA Ax) 0o wet g sislct.
[0639] (j) N-H&-1-(4H-E] el =[3,2-c] A =l -4- ) | etolwl o] HCl <] A
HN
HCI 0]
T\
[0640] S
[0641] EA 3 dubE Az} No whel g4 skt
[0642] 21, 4wty Az U

Br Pd(OAS),
V4 \§ >
< PPhs Na,COj TfOH

©:B.OH

[0643] OH
[0644] (a) 2-(Ele3-3-9)H =9 A4
I \ OH
[0645] S
[0646] FA SFgES Ity dx S (o)ol wek A
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[0647]

[0648]
[0649]

[0650]

[0651]
[0652]

[0653]

[0654]
[0655]

[0656]

[0657]
[0658]

[0659]
[0660]

[0661]

[0662]
[0663]

SS90l 10-1637246

(b) (4H-¥lol=[2,3-c]ZZH-4-) W Elo}l o] &4

A BB QA A Aol wheh Gaskdnh

(¢) N-"g-1-(4H-El ol =[2,3-c] A2 H-4-L ) w eto} &) A

&,

A BT Aurd Aah 0ol whel ST

(d) N-"&-1-(4H-E] el = [2,3-c] A2 Hl-4-2 ) elo} o] HCl o] A
[8 Hal
S NH
\
FA eSS 9urd Az} No| whah gkt
22. 4wy AA v
7\ =2, -LDA, I\ — I\
S Br S Br S
CF3SOH N\
_Pd/C | FSC FsC
“MeOH
o o

(a) (2-(5-E2REQLHA-2-A)FA])Eglolo] Az H A o] T
TIPSO
/A
Br S

S
(b) (2-(5-EHRR-4-8 9 FE|QH-2-U) o EA])Eglo]o] AX 2 A o] 34

TIPS
P
Br

S
-5ColA F< THF(80 mL) ¢ (2-(5-BRRE|QHA-2-A)oZA])Edfolo] AT 2 AeH(7.24 g, 20 mmol)9] &
oHoll LDA(THF 5 20 mL, 30 mmol)E Z7}sdtl.  1A17F &oF wHkek & F<4= THF(20 mL) &< NIS(6.75 g,
30 mol)E H7istal, A EFES F7F 247 FoF wikslith. wES S E(30 mL)E A7, A EF
ES EtOAcE FE3F3L(3x150 mL), AF=E AFSIL, T4 NaS0, AolA AxAZY. o3 2 55 & x4

ANRES A9 F2uleag 92 AAste] T4 3132 (5.9 g, 61%9)S 553590},



[0664]

[0665]
[0666]

[0667]

[0668]
[0669]

[0670]

[0671]
[0672]

[0673]

[0674]
[0675]

[0676]

[0677]

==0dl 10-1637246

0|ﬂ

(c) (2-(5-EHEHA-(EFgo|ZF L2 E)E o -2-U) o FA) Egfolo| a2 A2 gte] 314

F3C,

3 TIPS

e
Br S
DMF(10 mL) ¢ CuBr(20 mg, 0.15 mmol) & Me,S(10 mg, 0.15 mmol)e] &ML 80TlA 0.5A7F Fot wyks}
At (2-(5-BERERE-4-Q Q9 FE 9 H-2-U) | EA) Edtolo| AT 2 A2(0.35 g, 0.71 mmol) ¥ =g 3,3-t}o)
EFOE-3(EFLEZAHEY)LE 0] E(0.27 g, 1.42 mmol)E kg g@’%oﬂ A7ttt g E3ES
160CE 4A1ZF &t 7HEeisid. 2 &, EFES W2AA7]a, 238 x 20 nb) o2 F&35lY. 3 {71
TS 4R AFHSIL, 75 NaS0, oA A=A AT, o3 2 55 %, 23 AHES 49 A2vtEa

2 AAste] B4 RGBS S5

(d) 1-(2-BRR-3-(Ego|ZF o 2w d)-6,7-t}o] &lo]| = 2 -4H-E]of| .= [ 3, 2-c ] 3] &-4- )-N-m| &l v gho}rl o] ShA
H
N\
FsC
1\
Br® g

A SRS Qs 43k pol et G

(e) N-r8-1-(3-(Eglo] ZF ¢ 2 el )-6,7-T} o] 5}o]| = 2~4-E] ol = [ 3, 2-c ] 7] &4~ ) W gFo} 7l o] 3hA]

H
N\
F43C 0
I\
S
MeOH(5 mL) ¢ 1-(2-BEF-3-(E#}o]ZF 2 &W4)-6,7-t}o|ato] = 2 -4H-E] o] .= [ 3, 2-c ] 3] &-4- )-N-1]| & v
S 7tetaL, wkg 8715 4 VIAR 3% o F

golrl(5 mmol) o] & Aol FHuljFe] Pd/CE %ﬂﬂﬂ?ﬁﬂr. Age A -3 e

AXNZTH. A ZFES 7199 H, st wwretgich. whgo] gdun® I uke B35S ojista, FE Ao
35 WeeZ AHET. F§F dAE sHA7 A, Y a2vEDNY R A Y AdES 5319
t}.

(f) N-"Ed-1-(3-(Egto] ZFQ 2rd)-6,7-t}o|slo]| =& E|ol|=[3,2-c]¥] &-4-d)weko}Tl o] HCl Fo T4

Her o N
FsC o
I\
s

A BB QA A Nl wheh Gasidn

] O S
AN N
Br, Br H.N Tosmlc
2 t-BuOK S,
AcOH ) | >—
(¢] [¢] N
H H
HN P Pt HClI
_LiAH, s. . s, _Hol_ s
[~ [ — [~
N
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[0678]

[0679]
[0680]

[0681]

[0682]
[0683]

[0684]

[0685]
[0686]

[0687]

[0688]
[0689]

[0690]

[0691]
[0692]

SS50ol 10-1637246

(a) 2-BRRAPo)|ZFZENA-] 3-tho] 9] A
0]

fi&

0
AlolE 2 aA-1,3-t}o]-2(11.2 g, 0.1 mol)& HWS(70 ml) = , HE(5.16 mL, 0.1 mol)<= 5%
Ax Azpsid. A" dEAS ARoA A St wsliy. O dgds oAHsta, uAE E(200
nl) FolA 30 &<t WYy, IAE JAF A o s, 22 Mg, dxRAA 2d AAE
< S50, =24 A

=
(b) 2-"€l-5,6-t}o]slo] =2l 2 [d]E|o}&=-7(4H)-2¢] A

S

/>_

N
A 2o A oekS(20 mL) ¢ oEtE]Qoluto]=(0.75 g, 10 mmol)¢] {Mo)] 2-HEFALo|F 2 A-1, 3-T}o] 2
(1.9 g, 10 mmol)S £3 H7}slgdct. vk A0S wHlsHA 241 7F Bt SFAHT. &9 AA 3, IFHE
S B2 g45ta, golod oHE AFHsgY. Eyd A4 TS UEF JIRUOIE §do2 AUAAIIAA
o AdE IAE JAF Ao g Rk, B2 AASNY. TAE dege] dgA7|a, olojx T
A2ANA ZA F=S AT
(c) 2-Wd-4,5,6,7-H Egslo|=2ulx[d]Elo}&-7T-7tRUEZH ] A

N

S,
/>_
N

DME(25 mL) 2 ¥4 ol eh8(25 mL)9] &3t , -2- Z[d]Eo}=-7(4H)-2(1.67 g, 10

mmol) 2 TOSMIC(2.5 g, 13 mmol)e] n¥F ¥ Wztgl fdlo] wbg %5 5 X 10CE fFAsHdaA A i-

BuOK(2.8 g, 24 mmol)E ¥3 H7}8}ic}). %@4§§%%/§%ﬂﬁswé%- 9 30-45TC 4] 302 FoF

ik, AW dgds Aeow WZAZY. HAAE(Tosk)S o2 A7 sz, DER AASAT. T
stoll EHFAA 2A AFES F5351, o|F AY ARvEIHYZ HA ST

Uﬂ‘é‘%ﬂ

g
oy
©
(@2
T
i)
[
o
[
In
f

]Ig,r

DME &)< 7

= H

(d) (2-v1€-4,5,6,7-Hl Ed}sto] =2 ¥l [d] Bl ob&-7-<) v ghofwl o] g4

EA B AwE A3 0 (el mek FA s
() N-"lg-1-(2-¥18-4,5,6,7-H E&}3tol = 2 W2 [d]E] ob -7~ el hobule]

o,

WA ST AwrA A} 0o wel G
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[0693]

[0694]
[0695]

[0696]

[0697]
[0698]

[0699]
[0700]

[0701]

[0702]
[0703]

[0704]

[0705]
[0706]

[0707]

[0708]
[0709]

SS90l 10-1637246

(f) N-W&g-1-(2-W&-4,5,6,7-8| Eg}slo| = 2wl 2= [d]Elo}Z-7- )W etolwl o] HCI 9] A

H He
_N

A BFgES QA A3 Nl we s

o o 0o o NSO OH
M2
Br Hz
EtO EtO N
)kij Et,0 EoH \>—NH2 | DN,
S

OMs NH, NH HCI
MsCl Ny NaNo/DMF N —— N
My —_ .
| D>—NH, pph, |S\>_NH2 | D—NH,
S S

(a) olE 3-BRE-2-SAiAto]Z 2T A o] Eof A

EO Br

A =S oulx Az} fol| wel ddEt).
(b) °lg 2-o}n]e-4,5,6,7-H Eg}ste] =2l 2 [d] Elo}E-4-7H A gl o] Eo] §HAd

EtO. O
N
| \>_NH2
S

A 3gES dukz dxp el wet g4 skt
(¢) (2-0}n|%--4 5.6, 7-EH| E&}slo] =2l = [d]E] o} Z-4-01 ) v eF--0] A4

OH
N

| »—NH,
s

A HgEe Qe Azt 0 (el weh G
(d) (2-0kv]3e-4,5,6,7-Fl Eeto] = 2 W2 [d] |0} &-4-9) | v ghH E v o] £

)
o,

OMs
N

| \>_NH2
S

THF(10 mL) &< (2-o}7%=-4,5,6,7-E|Eg}sto]| =2l = [d] E] o} E-4-U) W E-&(3.3 mmol) F EtN(1.4 mL, 10

mmol)e] &ell MsCl1(0.3 mL, 3.6 mmol)& A-oA A7Fstict. A EFES ALodA 1A3F &t ankslsl
o, us = L% (200 mL) 2 3AA7)aL, of3slar, AxAA 2d PHES 5353, F7F A4l flo] o
= DA A AR
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[0710]

[0711]
[0712]

[0713]

[0714]
[0715]

[0716]

[0717]
[0718]

[0719]

[0720]
[0721]

[0722]
[0723]

SS90l 10-1637246

(e) 4-(olr| =M ®)-4,5,6,7-E| E&}slo] =2l = [d] ] o} F&-2-o}71 ] 343

NH,
N
| D—NH,
s

DMF(10 mL) 3¢ (2-o}1)x=—4,5,6,7-HEgsto|e 2l %[d]go}E-4-d)w e et o] E(3.3 mmol)e] &
o NaN3(0.21 g, 3.3 mmol)E H7Iett. AA EFEE 85TCAA 307 FoF wHsdtt, EdES E(100
ES B¢ UEF AHlE oA AxAHT. o3 E w5 T,

mL)o] B3, EtOAcE FZ3UTt. 77 F&
L) S 831A17]aL, Na,C05(0.35 g, 3.3 mmol) 2 PPh;(0.8 g, 3 mmol)

24 AAPES THF(20 ml) 2 H0(10 m

g AEY. WA a ¥, 9 ERERS 200 a)Z HAF ¥, ouedn.  o9g Bl
FEAD, §7] F& G ANetn, T4 HEF AMlE oA AXAAL. o L ¥ F, 29 44
B8 55, 37 44 glol v wAGA A7 Agsan

oN
ton ¢ | PPA BH; ¢ ] Pd/C
—_— —_—
S S S
ON © NO, NO,
a - - a8 _ a4 HCI
s s s
NH, NH NH

-65Col A F4= THF(10 mL) 9] 3-WEE 2 (1.89 g, 15.0 mmol)<] &M n-BuLi(15.0 mmol)E Z7}atgitt.
ZoF wwk & B4 THF(3 mL) 9 DMF(3.0 g, 10.0 mmol)E ZH7}slar, whe &35S -65TCoA 247k
wHksITE, WSS A2ow Jl2A7|I, E& HUEISY. A EFES EtOAcE FEIFUTHE x 100
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[0724]

[0725]
[0726]

[0727]

[0728]
[0729]

[0730]

[0731]
[0732]

[0733]

[0734]
[0735]

[0736]

[0737]
[0738]

[0739]

[0740]

SS90l 10-1637246

[e]
24 AR A9

o
o

ml). @ FEES TR AFHGHL, T NaS0, AelM Az:AZ. o9 2§

azvtEagv2 GAste] FA FFE(7.1 g, 90%) S F533.

)

(b) (E)-ol¥ 3-(4-vgE| el-2-d)otad o] E] A

FA shehEs Adnbd dA Qell whel ST

(e) 3-vlE-6-( E 2ol &)-5,6-Tho] ko] = Z-4li-Apo] 2 2 AEH[b] E] 2 A-4-&

10
st
oX

A seEs dbd dA Qo et skl
(f) 3-vd-6-(HEZMHE)-5,6-t}o]slo] ==-4H-AFo] S 2 A EF[b]E] Q.51 €]

)
o,

NO,

BH; - THF (400 mL) 9] 3-WlE-6-(UEZHE)-5 6-t}o]3}o] =2 -4H-Alo] S ZHEF b]E] 2. 3-4-2(9.5 g)o] &
S Ao A wA] wRHkEkith. TLC B4 &9 E72 9 AHle ZHFH ek, vk ERES 10% HC1ZA pH 2=
A BIA 712, 241 7F =oF wwkEl it EIELS EtOAcE FESFYTH(100 mL x 3).  &H &7 AE Na,SOE

ARG 2 =S Ed4 29 ARvtEade R AAste] 5 g #EA st

Nl

(g) (3-wl"-5,6-t}o]slo| =2-dl-Ato] S 2 A EF[b]E] Q. 3-6- ) v Eholrl €]

e

14

7]
S
NH,
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[0741]

[0742]

[0743]
[0744]

[0745]

[0746]
[0747]

[0748]

[0749]
[0750]

[0751]
[0752]

[0753]

[0754]
[0755]

C2-4f-Alo]Z = HAEHbIE| QA5 g)o Edo] 10%
Pd/CE F7letar, MES A& 4 B97] gt MEES AAANAY. EFES A

S % B xvlE AAEIGa, v EES A =

N FHFAATY. FFES Et00 &31A7]13L, 0TAA 108 5 714 HCIZ Atk Id" AAE

2 AT oz 2, ARAA 4.0 go) A G Hl FE S5

(h) N-"&-1-(3-"9-5,6-tho] o] =& -4l-Alo] S ZEH b] Bl . #-6- ) W ghol1 o] {HAd

@

FA sheteS Ak AR 0ol whet it

(i) N-mE-1-(3-"&-5,6-t}o]slo] = m-4H-Ato] S = EH b E] 2 A-6-L ) vl ekel1 o] HC1 Aol 94

NH
\

0’

FA sES A dA N (e)oll whek ST

H H H
o i HoN _N_ Hal
_>L'O H Ny PPA Tosmic LAH
HO Ly — y — y — Ny — A
s S S S

-65CNA] § THF(10 mL) %9 2-B2X-3-yHE2H(2.66 g, 15.0 mmol)e] &o] LDA &N(15.0 mmol)S
A7bsk k. 30% Fob wwk ¥ F4= THF(3 mL) 52 DMF(3.0 g, 10.0 mmol)E #7}abar, WgES 65T
Al 2A1ZF FF wbbst Aoz 7t2A7|a, BS HUMstct. A" E£3ES EtOAc® FE3)

el
rﬂi
olo
o

AtH3 x 100 nL). 3 FEES G52 AHHI, T4 Naso, FIH AEARG. ol L ¥EF F, 24
BHBE A azntEadsE Astel T4 HETS FEH
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[0756]

[0757]

[0758]

[0759]

[0760]
[0761]

[0762]

[0763]
[0764]

[0765]

[0766]
[0767]

[0768]

[0769]
[0770]

[0771]

[0772]
[0773]

[0774]

[0775]

[0776]

(c) 4-vlEE| e 9-2-7tn g slo] = 9] §HA

TA eSS dukd dxp Qo whEk st

(g) 3-W8-6,7-rho] kol = =Ml 2 [b]E] . A-4(5)- 2] Ty

&

BA 3FES gurr Azl Qo wel A s
(h) 3-9€-4,5,6,7-t|Ed}slo| =2l Z[b]E| L o-4-7tR LU EH] HA

B2 AwH 43 Vel g s
(i) (S_Dﬂ%_4’5’6’7_E1]Eﬂ6}015i@§[b]}5]9_@—4—%_])T}ﬂ}f/l—o].lﬂg] 4

N
S
FA shetes Ak dA el wet st
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[0777]

[0778]
[0779]

[0780]

[0781]
[0782]

[0783]

[0784]
[0785]

[0786]

[0787]
[0788]

[0789]
[0790]

[0791]

[0792]
[0793]

SS90l 10-1637246

(i) N-¥"-1-(3-"¥-4,5,6,7-H Ee}sto] =Wz [b] €] 2. 3-4- ) w gho}ql o] 3+
H
N

rd

A\
S

A Az 0o wheh gstanh,

(k) N-WE-1-(3-WE-4,5,6,7-H| Eg}slo]| =2l % [b]E] S 3-4- ) H EtolTl o] HCI 9¢] A

tlo

A seE

HCI

o H-3-d)F-ekak, 5, 6-tholste| =2 Wl [b]lE e H-7(4H)-2, 4,5,6,7-HEZsIo|==2Hl
[blE| o H-7-7t R U EZ, (4,5,6,7-HEZsto| =2l % [b]E L 3-7-)weholwl | = N-wWEd-1-(4,5,6,7-E|E
gtolnl s Awkd dxap 7o uwhE} FAFEITE. N-"l"-1-(4,5,6,7-H Egslo| =
9L gk gz} Nol wak g sk,

HO o

ol O R

NyH4, KOH Br/Buli t-Buli

D o & 2 KO [Q BuBulj \[Q S

s or PPA s S s /\
HCl

HCl
How —— o\ o[\ mo A )
S S s N S
HaN N

(a) 6,7-tpoleto]l == ulZ[b] ¥ @ H-4(5H)-22] &4

AN
N
H

0

o

S

FA setEs dubd dAk Q 2 zel we skt

AlRE Et ERAZY. 2§ S571E A 4 dAiquor) 7 S

=9 24(4.93 mmol), oEd ZF2=(3.6 mL), 88% KOH(0.55 g, 9.8 mol), @ 85% slo]=e}7 &lo]=4¢
0 0.5 =
3] e %7 oF 200Co =EEHAY. WhS ERMES WA SFAIZ F, olE WYZhA]Y
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[0794]

[0795]
[0796]

[0797]

[0798]
[0799]

[0800]

[0801]
[0802]

[0803]

[0804]
[0805]

[0806]

[0807]
[0808]

3, B2 #4581, dgz 2Fa9t. #3 oy £98 749 sl w57

A7 AmvtEaqy 2 GAsksit.

(¢) 3-B2%-4,5 6,7-v|Eg}sto| e 2l [b]E] 9.# o] A

A SFTS QA A% 1o whe s

(d) 2-(4,5,6,7-H Eg}slo| =2l %

S
S
¥A FAES gdurx Az} pol| wpEl IAE T

A[2,3-cl¥ &-7-d)o}7l o] A

bl @ H-3-%) ol &2 €]

t
o,

(e) 4,5,6,7-H|Eg}slo| =2l % ([b]E] &

%

¥A4 shtES dubd dxp Boll whel gAdssitt.

(f) 4,5,6,7-HEg}slo]| =28l % [b]E] 2 3[2,3-c]3] &-7-Y ) v Etolql o] &4
o. [\

N S

N

H

FA4 3etES dubE Al 0 (g, h)ol wet AT

(g) 4,5,6,7-HEZ} so| =2 M Z[b]E] 2.3 [2,3-c]¥ S-7-L )W gho}al o] shAl

HCI
oI\
N S
N
H

A sEs Iy AR N (e)oll w3
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[0809] 29. Ywkd Az} CC
OH ijgi OH
FmocCI Swern
_— NFmoc — NFmoc
NapCOs CF,S0O4H
g 7]
o} o)
4 | ) [ HCI S Hol
S
- NH H
NFmoc
[0810]
[0811] (a) (S)-(H-Z==0 d-9-2)We 2-(slo] =2 A HE) v 2| t-1-FFE A g o] E ] 3HA
OH
§ NFmoc
[0812]
[0813] HEd-2-d LS 8 EFZA ALESl BA F3ES dubd Azl 0o el AT
[0814] (b) (S)-(OH-EF29-9-9)HE 2-F AT ETd-1-TH5A ol EL 34
-0
éNFmoc
[0815]
[0816] EA sItES dubd dAp 0o whel 43 skgltt.
[0817] (¢) (S)-(9H-ZF o A-9-A)md  2-((R)-5,7-tho]sto] EZ-4H-E] o 1= [2,3-c] T &-7-U) T S| -1-7}H=-2 gl o]
E94 SEA]
7]
S 0
NFmoc
[0818]
[0819] XA 33ES dubd dx) Bol|l wheEl A SSIY.
[0820] FEJA)ZAAY AFES o] DA RP-HPLCE 8] 33T
[0821] (d) (S)-2-((R)-5,7-t}olslo] =R -4-El o 1=[2,3-c] T &-7-L) T S| o] I

[0822]

[0823] EA SEES A A% N (O wheh B,
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[0824]

[0825]
[0826]

[0827]

[0828]
[0829]

[0830]
[0831]

[0832]

[0833]
[0834]

[0835]

[0836]
[0837]

[0838]

[0839]
[0840]

(e) (S)-2-((R)-5,7-t}o)3fo] =2 -4H-El ol :=[2,3—c]d &-7-)H =] d o] HCl 99 A

ke
2
Lo
b
il
o
e
rn“
42
i)
NG
b
=
a
2
k=)
=
L
oX
ol
o
34
=

N
H
4
(? K WO éjq‘o HCI
" S NHFmoc SN, SN Ny

(a) (H-EF23-9-)ve (R)-1-((S)-5,7-t}o]slo| =2 ~4H-E] ol .= 2, 3~c ] I &-7-A ) o & F}to]] o]

7
S O

W SNHFmoc
EA sItES dubd dAp oo whel 43 skgltt.

(b) (R)-1-((8)-5,7-t}o]d}o] =2 -4H-E] o 3= [2, 3¢ 3] &-7-2 ) of Eo}wl

a
S (@]
7 "NH,
A FFES Aukd Az} oo wel FAegT

A seEs A dA 0o wet skl

(d) (R)-1-((S)-5,7-t}ol&lo]| = 2-4H-E]o| .= [2,3-c] T &-7- )-N-m| &l o] EFolnl o] HCl <] A

W

FA sES A AR 0ol whet skl
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[0841]

[0842]
[0843]

[0844]
[0845]

[0846]

[0847]
[0848]

[0849]

[0850]
[0851]

[0852]

[0853]
[0854]

SS50ol 10-1637246

OH
- —a) N N~s0:NMe; . NH
Vi oo — - . Hel
| o>
% J\ § ToH g I Hl
. N
NN N7 NfS\TN nBuLi \« p —] o S s
= \—/ DMF N 7S
hn |S8 g I HoL
o S o I &
TfOH s Hel

IA eSS EH[J. Org. Chem. 1989, 54, 1256]¢] we} HAdstich.

(b) 5-ELN,N, 2-E2ho] v E-1H-o] n]th-1-4 Eofupol =o] §4

FA seEs A dA vl et skl

(¢) 5-(6,7-tholslo] =2 -4H-E] o) = [3,2-¢c ]3] &-4-2)-N N, 2-E glo| | & -1l-o]n| T} Z-1-A Eolufo| = @ 5-
(5,7-t}ol 8ol = 2 -4H-El ol = [2,3-c ]3] &-7-Y)-N N, 2-E g}o] H| & -1H-o] n| v} F-1-A Folnjo] =2] HA

Nz( 74 |
X N~s0.NMe, S ©
2N~ SONMe,

74 | _
s LN
¥A sRtES gubd g A 9 Boll whEl #4dsksltt.

(d) 5-(6,7-t}o|slo] =2 —~4H-Elo| [ 3,2-c] 3] #-4-L)-N N, 2-E gfo] & -1[]-o] v| T} Z-1-d FEolujo] = & 5-
(5,7-trolslo) =2 —4H-E] o = [2,3-c] ] &-7-L)-N N, 2-E g}o| W &l -1H-o] m| T} Z-1-A Eolulo]| = o] HCl F¢ A

e

)\ J\ HCl
NZ  NH HC! N7 "NH

(0)

| N
S

FA eSS A dAk T (e)oll whek ST
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[0855]

[0856]
[0857]

[0858]
[0859]

[0860]

[0861]
[0862]

[0863]

[0864]
[0865]

[0866]

[0867]
[0868]

[0869]

[0870]
[0871]

~o

\
P s
s
[ NBS
Et;N/ITHF / cl c
o
. s o s s
BulLi ? | HCI
—_— 4/ — Y —_— /
& cl OH cl cl
g o HCl
NH,

NH,

(a) (4-Z2=2HY)(2,2-tho|m = E) 39

\
/_<O
o) P

e

1 /Ké

o
J
Jm
Qu

10-1637246

AL A THF(25 mL) =9 4-FZ=2WAE]2(13 mmol) 2 Et;N(1.4 g, 13 mmol)e] &Me] THF(5 mL) ¢ 2-E

2H-1,1-tho]|HEA] oEH2.36 g, 13 mmol)E H7}alch, A4 308 E9F o
(200 mL)oll a1, tholaE ofEl(3 x 150 nL)E =39k, 3 §7] =S Na,S0,

b

A 3}3HES PPAS] A stoll Akl AAp Q (e)ell whet A skl

(¢) 2-R2R-5-FZ=Wx[blE oA 3

o
oX,

FA s3HES dvbA "k A (a)ol whek skl

(e) 2-(5-F=22ZMZ[b]E]Q.3[3,2-c]T] &-4- ) v Eto}l o] 1A

Cl

FA shghES dvbE "k A (b)oll whek skl
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[0872] (f) 2-(5-F 22 Z[blE]| 2 A[3,2-c]F&-4-d)wetolrl o] HCI A2 FA
S
Y
¢ o -HCI
[0873] NHs
[0874] A SEES Aty Ax) Nell mel gkl
[0875] 33. dwby Az} GG
B(OH), HO
Br LDA
7\ 7\ NBS 7
S / o Br
S Br s Br l> S Br
NH,
HO, /E H,N H,N
[o o]
PdiG. P oY S HC!I o s, HCI
/\ CF3SOgH 4 7/
S 1,4-CH0| = &
[0876]
[0877] (a) 3-ddE| o 34
/\
[0878] S
[0879] A SEES dury Ax) Udd wek gAg skl
[0880] (b) 2,5-tho|BnER-3-HHdE| QM| A
5 7\
r B
[0881] s =
[0882] A EES gy Ax) Sl whet g ekl
[0883] (¢c) 2,5-TolB 2T -3-98-4-HJE] Q5] A
HO,
5 ]\
[0884] T B
[0885] -65CollA <= THF(30 mL) T<] 2,5-tfo] 2% -3-FdE] Q% (2.54 g, 8.0 mmol)2l &l LDA(8.8 mmol)E
A7reldk. 30w F -65TCelA  uwkel F SAIRH(20.0 mmol)S FH7FSIA, WREES 2A1%F B9t
wEkekik. 2 kg EES d2oR JlA|aL, BE Abeit. A4 E9ES EtOAcE FEHaLE3
x 100 mL), @F= AHSAL, F NaS0, ol Ax:AZ. o3 9 5% $, 224 4ES 49 A=vE

el gAske] TAl PR FEA.
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[0886] (d) 2-(4-99E] o HA-3-9)o) E+-2-2] A
HO
E/ \;
[0887] S
[0888] XA stES gubd dxp vell whel #4dsksltt.
[0889] (e) N-m&-1-(3-7d-5,7-t}o| slo] =2 -4H-E] ol = [ 2, 3-c ] ] -7- ) W Eto}l o] 34
[0890]
[0891] XA stES gubd dx; Boll whel #4d skl
[0892] (f) N-wg-1-(3-9d-5,7-t}o]3}o] = Z-4H-El ol .= [ 2, 3—c ]3] &-7-L ) v Eto}wl o] HCI ¢ A
S/
S
[0893] HzN .HCI
[0894] XA stES gubd dxp Nel| whel @4d skl
[0895] 34. 4vkd A} HH
/ Boc Boc Boc
NH N NG cl AN
Boc N NBS LDA
a — 7] — - | NoS Br— |
S S S S
/ /
cl N/H cl NH cl NH
Boc Zn/AcOH HCl / Hel
" 5 4 [ — 7 | |
CE=PdC g S
[0896] S
[0897] (a) 39 ¥9 (5,6-tfo|slo]| = 2-4H-Alo] F 2 HEHb]E L. F-4-L) e (W) F}ateo] Eo] 34
;300
NMe
@Tg
[0898] S
[0899] Auka Azl Mol whel H33 2F ol o2 RE FA 3}EES Boc-EHIAFAT
[0900] (b) 37 #d (2-BE¥-5 6-t}o]slo| =2 -4l-Alo] ZZHE} bl E| L #H-4-)wE (HE)7Pgolo]EL] &4
;300
NMe
[0901] S
[0902] XA sRtES gubd dxp Vel whel #4dsksltt.
[0903] (¢) 37 ¥ (2-BER-3-Z27-5 6-t}o]sto]| =@ -4l-Ao)| E 2 HEH b E| L F-4-2)W e (We)F}lol o] E 9
A
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!300
cl NMe
[0904] S
[0905] A eSS diry Ax) Vel wel A Ek
[0906] (d) 1-(2-BRR-3-FE22-5 6-t}o]slo] E 2-4-Alo] F 2 HEH b E] & #M-4- )-N-w| & v gto} o] FHA]
cl NHMe
[0907] S
[0908] FA eSS 9ury Az} Jo| wt ek
[0909] (e) 1-(3-F = =2-5,6-t}o|ato] = Z-4H-Ato] ZF 2 ZNEH b] E] & F-4-Y )-N-w| & vl ero} w1 o] T4
cl NHMe
ae)
[0910] S
[0911] A e A s Vel we ggsigin.
[0912] (f) 1-(3-F=2=2-5,6-to|slo]| = 2-4l-Alo| S ZHEH b E] 2 #H-4-A)-N-w & W gol 7l o] HCl o] A
ca  HCLNHMe
s
[0913] S
[0914] EA 3FES duty Az} Noj| what gkl
[0915] 35. 4utA Az} 11
B(OH),
@) (@] OEt
Br Ph oI~ YOkt oy
\©j . | 0 i O LOH
S S S
Q OH OH Ph
Ph | 0 NaHyH0 P“\@\—/I(\/\‘g A0 KJ\—/'Q
S S HsPO, S
Ph Ph
AcNH, | | HCI |
S S S HCl
NH HN AN
[0916] 2 >
[0917] (a) 5-#dilz=[b]E] .39 3+
Ph
T
[0918] S
[0919] BA 3EES guky dxk S (o)l wet $AskAT.
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[0920]

[0921]

[0922]

[0923]

[0924]
[0925]

[0926]

[0927]
[0928]

[0929]

[0930]
[0931]

[0932]

[0933]
[0934]

[0935]

[0936]
[0937]

SS90l 10-1637246

(b) g 4-85-4-(5-ddHMZ[b]E] 2 A-3-Y) F-E} ol o] E2] A

@] OEt
Ph
| 6]
S

0ColA DCM(100 mL) ¢ 5-ddwlZ[b]E] 2 (1.05 g, 5.0 mmol, 1 B&F)e] &M oE 4-F22-4-24H
B0 0] E(0.9 g, 21.4 mmol)E A7, A EFES 0TolA 308 b wwkstodtt.  SnCl,(2.3 nl,

6.0 mmol, 1.2 BH)E #H7lstL, EFES Ao WA sk,
3 Wez AAstar, tholdd dEHZ FE3AcE. X K71 & NaS0, Aollx ﬁiék%iﬁk OM el %%
T, 2 APES 2Y A=vEOYE

(¢) 4-52-4-(5-AdHMZ[b]E] 2 3-3-Y ) F-etrle] &4

o} OH

(e) 8-#d-2,3-t}olsto] m o]l Z([b,d]E L H-4(1H)-&<] 343

wA e And A3 Bl W AT

(f) 8-¥d-1,2,3 4-8|Eg}slo] =2 }o| Al % [b,d]El 2 A -4-o}71 2] &

Ph
I
s

Ol
o,

NH,
MeOH(20 mL) 9] 8-#d-2,3-t}o]dto] =& rto] Ml Z[b,d]E] L A-4(1H)-2(0.28 g, 1.0 mmol, 1 BF), U=F
OFAEIO)E(0.77 g, 10 B &Mool NaBH,CN(160 mg, 2.5 @) 178 Hrtsgoh. whe EdE8S 50CE

7kgataL, 20A17F EoF wwtalgivk. 2 %, &iE A7 SkaL, 23} NallCO;= 3418k, old ofAlH O] E(3 x
50 mb) 2 FE3T. FE #7155 NaS0y AellA AzxARAT. o3 2 55 &, IRrES A7 4 3=
nfE v = AAse] A 33E(64 mg, 23%)S 53U

(g) N-vle-8-d-1,2,3, 4-H| Eg}sto| == r}o| iz [b,d]E] Q. 5l-4-o}Rl o] ¢4

A BEES Qs 43 0ol Wt FASA

_93_



SS50ol 10-1637246

[0938] (h) N-¥e-8-9d-1,2,3,4-Bl Eg}slo]| =2 r}o|wl = [b,d] Bl & #-4-o}7l 9] HCl 94 34
Ph
O
s
.HCI
[0939] AN
[0940] EA SEES Aty A Nejl mel gkl
[0941] 36. 4wk Ax) JJ
Cl
/ \ 0O NBS 7 \ o Boc,0 7 \ o) LDA /A \ 0
s 7 Br™ s p Br™ g 7 Nes BT s ,
H H Boc goc
Cl Cl Cl
_TFA /' N\ o HPd J N\ o _HC 7\ HCl
Br S 1) S '
/ / /
N H N
[0942] H H
[0943] (a) 1-(2-B.2R-5 7-t}o|slo]| =& -4H-E] o) = [2,3-c ] ¥ &-7-Y ) -N-v & vf| Eho} ] o] FHAd
o)
Br /S\
/
N
[0944] H
[0945] EA SEES oAby Adx) Sl meEl gkl
[0946] (b) 37 F9 (2-B2E-5 7-to|slo] E2-4-E|of| =[2,3-c]F] &-7-d) W d (He) 7ol o] E9 34
o)
Br /S\
/
N
[0947] Boc
[0948] BA SFES ARk A Mol whel Boc-R S A H T
[0949] (¢) 3% ¥4 (2-BER-3-F22-5 7-t}o|glo] = 2-4-F o =[2,3-c] ¥ &-7-)Wd (HE)FldololEe] A
Cl
/7 \ 0
Br
S /
N
[0950] Boc
[0951] EA SMEES Aty A HHel whel 435Sl
[0952] (d) 1-(2-BER-3-F22-5 7-t}o]5}o] = Z-Al-E] o] :=[2,3-c ]9 &-7-U)-N-v| & i gholql o] 4
cl
o)
Br /S\
/
N
[0953] H
[0954] BA SFES ARk A T (e)o =k FAd e
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[0955]

[0956]

[0957]

[0958]

[0959]
[0960]

[0961]

[0962]
[0963]

[0964]
[0965]

[0966]

[0967]
[0968]

[0969]

[0970]
[0971]

o
J
Jm
Qﬂ
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(e) 1-(3-F==-5,7-t}o]slo] =2 -4l-E]ol| 1= [2,3-c | T &-7-)-N-v| D | gho}ql o] ¥+

Cl

FA SFHES AWE AAFV (e)ol weh skt

(f) 1-(3-F==2-5,7-tho|slo] B2 -4l-E] o .= [2,3—¢c ] 7] &-7- )-N-w| & vl Eko}ql o] HCI << A

NH,
o 07 o7 N
f \ EME*IOIE \ BH3 -DMS CF3SOzH o _
/Q)\ AlCly / \ THF RT /S\ 1,4-CHO| =2 &t ~/°

(a) old 2-(2,5-tho]H DB @ 3-3-Y)-2-F oAl H o] E o] A

@]
7\
e e
S
CHyC15(150 mL) 9] AlC15(29.5 g, 221 mmol)e] Mo 2 5-thojwel E]Q (6.2 g, 55 mmol), ©]ojA] od 2-
FREZ-2-S2olAHOIE(15.1 g, 110 mmo)E H7Issith. A EFES 204 1243 FoF o
AN wks RS ontala, 02 2AAHA e, EtOAcE F=39d. IAEALS A AF S o
B AS FEta, o8 F7F AA glo] the DA A AFE-SESIT.

=
(b) 2-(2,5-tfom e 2.3-3-L) el eh-&2] FA

I35 24

gud

e
My

OH
e
S
o 2-(2,5-Tho] W] @ A-3-21)-2-S ok Ho| EZ, THE Fol A 18417F $9t 39| B, -DUSE AL&3te] 7
WA SARY. BE FAY ZREES st A7t delMe dd ARvtEIdg R AAste]
EAse ¢ A4EE F5IAT
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[0972]

[0973]

[0974]
[0975]
[0976]
[0977]
[0978]

[0979]

[0980]

[0981]

[0982]

[0983]
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B. duba Aap S(71% )

el AAE A SetEe] B3 A 71E e E VE HAaEEAS AS, AD, 0J % b HAH % 54 &
& ol&ste] s

371 ofef7t ARS-H Rl

HD 5 = 5% o] AT & 3-2/95% 41/0.1% tholol”elnl;

IHD 10 = 10% ©]AX 2 3-&/90% #4/0.1% tholold ofwl;

MEHD 5 = 2.5% w§h2/2.5% o €h2/95% #4t/0.1% vrololdoprl; =l

MEHD 2.5 = 1.25% ol gh-&/1.25% mIet&/97.5% 314+/0.1% tholal"olrl.

By wEA ol gsts AedoldAAME) = 7] &2 ARGl dAARL, B} =2A olFsts Aadold
AA(SME) = F71 828 Aol ddAAT. 2ol 7iAE #e] 15 E 2 ofvle] Ad A=viEad
Tﬂﬂ F e AY, olES BFE IS o] &38he] N-BOC B N-TROC BEAZ -, A AzvteEadaz
ZetQlaL, ol AFFow RS FAAZTH. BRI olwe] Ry T, BHI/E FF (AW, BCY
3 HCI TROC®] 79 Zn TI2=E/NHCL) S o]-&ato] AlA Tt

SFC(29Al CO, A4 ARvETNY) 71 225 54 49 2 e8E ARSste] sd3sigia, 0, T #52

60 W= 80 g/¥-olAtt.

sere ax o
CC =
Bs P
HoN
1 OEI\> HCL
S
HoN
2 ?5(\> HCl
S
HaN
3 N HCI
S
|
HN
HCI

Cs; stz 19
BOC R A=
OD ¥ IHD 55
2= FMEOI
Ct.

CS; 3tet=E 12
BOC R=Hl=
OD % IHD5E
H= SMEOI L
Ct.

=24 OIoIE

'"H NMR (CD;0D): 7.29 (d, J = 5.0
Hz, 1H), 6.89 (d, J = 5.0 Hz, 1H),
494 (d, J = 8.0 Hz, 1H), 4.29-4.23
(m, 1H), 3.85-3.78 (m, 1H), 3.46 (d,
J=13.0 Hz, 1H), 3.14 (dd, J = 9.5,
11.5 Hz, 1H), 3.05-2.97 (m, 1H),
2.80(d, J =16.0 Hz, 1H).

"H NMR (CD;0D): 7.29 (4, ] = 5.0
Hz, 1H), 6.89 (d, J = 5.0 Hz, 1H),
494 (d, ] = 8.0 Hz, 1H), 429-4.23
(m, 111, 3.85-3.78 (m, 1), 3.46 (d,
J = 13.0 Hz, 1H), 3.14 (dd, J = 9.5,
11.5 Hz, 1H), 3.05-2.97 (m, 1H),
2.80(d, J = 16.0 Hz, 1H).

"H NMR (CDsOD): 7.29 (d, J = 5.0
Hz, 1H), 6.89 (d, J = 5.0 Hz, 1H),
4.94 (d, T = 8.0 Hz, 1I0), 429-4.23
(m, 1H), 3.85-3.78 (m, 1H), 3.46 (d,
J=13.0 Hz, 1ID), 3.14 (dd, T = 9.5,
11.5 Hz, 1H), 3.05-2.97 (m, 1H),
2.80 (d, J = 16.0 Hz, 1H).

LC-MS (6 &  &g) 024
=2, M' 184 @ 026 = 'H
NMR (CD;OD): 7.30 (d, J = 5.50
Hz, 1H), 6.90 (d, J = 5.50 Hz, 1H),
5.00 (dd, T = 2.57, 8.80 Hz, 1H),
4.30-4.26 (m, 1H), 3.89-3.80 (m,
1H), 3.57-3.53 (m, 1H), 3.28-3.21
(m, 1H), 3.05-3.01 (m, 1H), 2.84-
2.79 (m, 1H), 2.74 (s, 3H).

_96_



o
]
THO

e
fon

10

[0984]

A
5?2 rr 02

N
HCI A
O | N\
S

OE/\EQ HCl A
S
|
HN
HCl A
'
S
HoN
S
|
HN

=
B
0z

%

24 OI0IH

"H NMR (CD;0D): § 6.54 (s, 11),
491-4.85 (m, 1H), 426-421 (m,
1H), 3.80 (td, J = 3.5, 10.0 Hz, 1H),
3.47 (dd, J = 3.0, 13.0 Hz, 1H), 3.20
(dd, J = 8.5, 13.0 Hz, 1H), 2.93-2.88
(m, 1H), 2.72 (s, 3H), 2.71-2.66 (m,
1H), 2.42 (s, 3H).

'"H NMR (CD;OD): & 7.22 (d, J =
5.10 Hz, 1H), 6.87 (d, J = 5.10 Hz,
1), 3.97 (t, T = 5.50 Hz, 2H), 3.40-
3.25 (m, 4H), 2.84 (1, ] = 5.5 Hz,
2H), 2.22-2.14 (m, 2H), 2.06-2.02
(m, 2I).

LC-MS ( 3.0 2 ") 098
2, M* 220 ; 'H-NMR (400
MHz, CD;0D) & 7.86 (d, J = 7.6
Hz, 1H), 7.68 (d, ] = 8.0 Hz, 1H) ,
7.40 (td, J = 7.2, 0.8 Hz, 1H), 7.34
(t,J=7.2Hz, 1H),5.27 (dd, ] = 8.4,
2.0 Hz, 1H ), 4.25 (m, 1H ), 3.94
(m, 1H ), 3.62 (dd, J = 132, 2.0 Hz,
1H), 3.35 (m, 1H), 3.00 (m, 2H).

LC-MS (30 2 29 ) 1.00
=2, M* 234 ; 'H-NMR (400
MHz, CD;0D) & 7.85 (d, J = 8.0
Hz, 1H), 7.20 (d, J = 8.0 Hz, 1H),
740 (t, ] =7.6 Hz, 1H), 7.33 (, ] =
7.6 Hz, 1H), 534 (d, ] = 8.8 Hz,
1H), 4.26 (m, 1H), 3.94 (m, 1H),
3.68 (dd , J = 132, 2.0 Hz, 1H),
3.42 (m, 1H), 2.98 (m, 2H), 2.77 (s,
3H).

"H NMR (DMSO-d%): & 8.22 (br s,
3H), 6.70 (s, 1H), 4.85-4.83 (d, ] =
8.01 Hz, 1H), 4.13-4.07 (m, 1H),
3.78-3.70 (m, 1H), 329 (s, 1H),
2.91-2.67 (m, 5H), 1.22-1.18 (1, ] =
7.50 Hz, 3H).

"H NMR (DMSO-&%: &
9.07 (brs, 1H), 8.67 (br s, 1H), 6.60
(s, 1H), 4.94-4.92 (d, T = 8.0 Hz,
1H), 4.15-4.08 (m, 1H), 3.80-3.72
(m, 1H), 3.46-3.42 (d,J = 12.3 Hz,
1H), 3.13-3.09 (m, 1H), 2.87-2.68
{m, 4H), 2.57 (s, 3H), 1.24-1.19 (1, ]
=7.5Hz, 3H).
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ses ax
IE
HzN
1
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HN

12
TN N—c
S
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S

s T

[0985]

o
= Hx gty
E=

F'B>1<

HC1 A
HC1 A
HCl F
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'H NMR (DMSO-d*+ D,0): § 7.02
(s, 1H), 4.81-4.78 (dd, J; = 2.1 Hz,
J,= 6.5 Hz, 1H), 4.15-4.08 (m, 1H),
3.80-3.72 (m, 1H), 3.35-3.29 (dd, J
=29 Hz, J, = 13.3 Hz, 1H), 3.02-
2.95 (m, 1H), 2.81-2.72 (m, 2H).

"H NMR (DMSO-d®: § 9.26 (br s,
1), 8.80 (br s, 1H), 7.04 (s, 1ID),
4.98-4.94 (dd, J; = 1.8 Hz, J, = 9.2
Hz, 1H), 4.16-4.09 (m, 1I), 3.82-
3.74 (m, 1H), 3.47-3.36 (d, J = 29.1
Hz, 1H), 3.13 (m, 1H), 2.87-2.69
(m, 2H), 2.56 (s, 3H).

GC-MS m/z 139 (M*); 'H NMR
(DMSO-d): & 9.02 (s, 1H), 8.65 (s,
1H), 7.41-7.40 (d, J = 5.19 Hz, 1H),
6.99-6.97 (d, ] = 5.19 Hz, 1H),
5.03-5.00 (d, J = 8.13 Hz, 1H),
421-412 (m, 1H), 3.83-3.75 (m,
1H), 3.52-348 (d, J = 1243 Hg,
1H), 3.13-2.72 (m, 5H), 1.25-1.20
(t, ] =7.26 Hz, 3H).

GC-MS m/z 211 (M"); 'H NMR
(CDCLs): & 7.12-7.11 (d, J = 5.13
Hz, 1H), 6.79-6.78 (d, ] = 5.13 Hz,
1H), 4.85-4.82 (dd, J; = 2.04 Hz, I,
= 8.82 Hz, 1H), 4.26-4.20 (m, 1H),
3.84-3.75 (m, 1H), 3.06-2.95 (m,
2H), 2.90-2.83 (m, 1H), 2.79-2.72
(m, 1H), 2.69-2.58 (m, 2H), 1.61-
1.50 (m, 2H), 0.97-0.92 (t, J = 14.80
Hz, 3H).

'"H NMR (CDCLy): § 7.12-7.10 (d, J
= 5.16 Hz, 1H), 6.79-6.78 (d, J =
5.16 Hz, 1H), 4.82-4.79 (dd, J; =
234 Hz, J, = 9.18 Hz, 1H), 4.25-
4.19 (m, 1H), 3.83-3.75 (m, 1H),
3.08-2.99 (m, 2H), 2.87-2.73 (m,
3H), 1.11 (s, 3H), 1.09 (s, 3H).
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GC-MS m/z 209 (M"); 'H NMR
(DMSO-d%: § 9.35 (br s, 110), 9.03
Y (br s, 9.03, 1H), 7.41-7.40 d, J =
5.20 Hz, 1H), 7.04-7.02 (d, J = 5.20

~ Hz, 1H), 5.08-5.05 (d, J = 8.49 Hz,

16 Hel F 1H), 4.18-4.12 (m, 1H), 3.82-3.74
| A\ (m, 1H), 3.62-3.58 (d, ] = 12.82 Hz,

g 1H), 3.22-3.14 (1, J = 11.65 Hz,

1H), 2.96-2.72 (m, 3H), 0.99-0.82
(m, 2H), 0.79-0.72 (m, 2H).

GC-MS m/z 223 (MY); 'H NMR

(CDCL): 8 7.10-7.08 (d, J = 4.95
N Hz, 1H), 6.86-6.84 (d, J = 495 Hz,

1H), 4.87-4.82 (m, 1II), 4.28-4.22
17 o B F (m, 1H), 3.82-3.74 (m, 1H), 3.04-
N 294 (m, 1H), 2.852.70 (m, 3LI),
S 2.67-2.56 (m, 4II), 1.89-1.76 (m,
4H).

"H NMR (CDClLs): & 7.10-7.09 (d, J

= 5.1 Hz, 1H), 6.91-6.89 (d,J = 5.1
N Hz, 1H), 4.90-4.84 (m, 1H), 4.27-

‘ : 421 (m, 1H), 3.81-3.73 (m, 1H),

13 B F 3.04-2.94 (m, 1H), 2.78-2.70 (m,
o B 1H), 2.67-2.62 (m, 2H), 2.55-2.52

S (m, 41), 1.69-1.59 (m, 41, 1.50-

1.43 (m, 2H).
GC-MS m/z 251 (M"); 'H NMR
O (DMSO-d%): §7.28-7.27 (d,1 = 5.16

N Hz, 1H), 7.03-7.02 (d, J = 5.16 Hz,

19 FB F 1H), 4.68-4.64 (1, J = 5.82 Hz, 1H),
o A\ 411-4.04 (m, 1H), 3.70-3.61 (m,

I s 1H), 2.83-2.64 (m, 8H), 1.55 (s,

8H).

H "H NMR (CD:OD): § 7.26 (d, ] =
5.1, Hz, 1H), 696 (d, J = 5.1 Hz,
20 o HCI A 1H), 4.01-3.97 (m, 2H), 3.59-3.53
N (m, 3H), 3.38 (d, J = 6.8 Hz, 1H),
S

2.89 (brs, 2H), 2.38-2.36 (m, 2H).

"H NMR (CD;OD): § 7.26 (d, ] =

HN 5.0 Hz, 1H), 694 (d, J = 5.0 Hz,

1H), 4.00 (1, J = 5.1 Hz, 2H), 3.33-

21 HCI A 3.21 (m, 3H), 3.08 (apt, J = 2.8 Hz,
N 1H), 2.87 (1, J = 5.1 Hz, 2H), 2.18-

IS 211 (m, 1H), 2.04-1.97 (m, 2H),

1.84-1.80 (m, 1H).

Q
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"H NMR (CDs0D): 8 7.29 (d, J =
5.0 Hz, 1H), 6.88 (4, J = 5.0 Hz,
1H), 5.14 (apd, T = 6.0 Hz, 1H),
4.27 (m, 1H), 3.85 (dr, ] = 11.0, 3.0
Hz, 1H), 3.67 (m, 1H), 3.38-3.25
(m, 1H), 3.04-2.77 (m, 2H), 3.00 (s,
3H), 2.92 (s, 3H).

"H NMR (DMSO-d°): & 8.18 (br s,
3H), 6.69 (s, 1H), 4.84-4.82 (d, ] =
7.5 Hz, 1H), 4.14-4.07 (m, 1H),
3.78-3.70 (m, 1H), 329 (s, 1H),
2.95-2.66 (m, 5H), 1.65-1.53 (m,
2H), 1.04-0.92 (1, J = 7.32 Hz, 3H).

"H NMR (DMSO-d®: § 9.11 (br s,
1H), 9.69 (br, s, 1H), 6.65 (s, 1H),
4.95-4.92 (d,J =79 Hz, 1H), 4.15-
4.08 (m, 1H), 3.80-3.72 (m, 1H),
3.4 (m, 1H), 3.1 (m, 1H), 2.87-2.78
(m, 1H), 2.73-2.67 (m, 310), 2.57 (s,
3H), 1.66-1.53 (m, 2H), 0.94-0.89
(m, 3H).

'"H NMR (DMSO-&& + D,0): 8
7.59-7.57 (d, J = 7.5 Hz, 210), 7.43-
7.38 (t, 3H), 7.32-7.27 (t, 1H), 4.90-
4.87 (d, J = 7.1 Hz, 1H), 4.19-4.15
(m, 1H), 3.82-3.79 (m, 1H), 3.45-
3.40 (dd, J, = 2.8 Hz, J, = 13.3 Hz,
1H), 3.09-3.02 (m, 1H), 2.92-2.82
(m, 2H).

"H NMR (DMSO-d®: § 9.01 (br s,
1H), 8.69 (br, s, 1H), 7.60-7.58 (d, J
= 7.2 Hz, 2H), 7.45-7.38 (m, 3H),
7.33-7.28 (1, J = 7.20 Hz, 1H), 5.03-
5.00 (d, J = 7.7 Hz, 1H), 4.22-4.09
(m, 1H), 3.86-3.78 (m, 1H), 3.59-
3.52 (m, 1H), 3.29-3.17 (m, 1H),
2.93-2.79 (m, 2H), 2.53-2.48 (1, ] =
5.31 Hz, 3H).
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HyN

&
T HZ= 2 =4 ol
FB*

CS; 60 g/=2|

2202 LUX25 L(;MQHH(E 299 | EQOHHJ,
ojoi3zeix 6= W ) 024 =, M
2 AOILA 184 @ 026 =; H NMR
COOIAd SE0F  (CDsOD): 8 730 (d, J = 5.50 Hz,
10% [(1:1:2 MeOH: 1H), 6.90 (d, J = 5.50 Hz, 1H), 5.00
EtOH: & & (1% (dd, J = 2.57, 8.80 Hz, 1H), 4.30-
OlAZ2HOIR)E 4.26 (m, 1H), 3.89-3.80 (m, 1H),
AtZ8t BOC 22 & 3.57-3.53 (m, 1H), 3.28-3.21 (m,
stet2 4004 1H), 3.05-3.01 (m, 1H), 2.84-2.79
SFC 22/= FME (m, 1H), 2.74 (s, 3H).

HCI

CS; 60 g/=2
FELE LUX25 LC-MS (6 = 2" ) 024

glolRzelxl =2 M' 184 @ 026 =2; 'H
Ol A NMR (CDs0OD): & 7.30 (d, J = 5.50

CO MM S0
10% [(1:1:2 MeOH:
EtOH: 81 A (1%
OlAZR2T0IR))S
A28 BOC 25 E

Hz, 1H), 6.90 (d, J = 5.50 Hz, 1H),
5.00 (dd, J = 2.57, 8.80 Hz, 1H),
4.304.26 (m, 1II), 3.89-3.80 (m,
1H), 3.57-3.53 (m, 1H), 3.28-3.21
(m, 1H), 3.05-3.01 (m, 1H), 2.84-

82 40 A
SFo motm oyp 279 (m TH), 2.74 (5, 3H).

HCI

'"H NMR (DMSO-d%: & 8.14 (br s,
3H), 7.00 (s, 1H), 4.97-490 (m,
1H), 4.02-3.94 (m, 1H), 3.85-3.78
(m, 1H), 3.11-3.08 (t, J = 10.66 Hz,
2H), 2.88-2.73 (m, 2H), 2.13-2.12
(d, J = 0.8 Hz, 3H).

HC1 A

"H NMR (DMSO-d%): § 8.06 (br s,
3H), 7.02 (s, 1H), 4.97-4.93 (dd, J,
=35 Hz, J,=9.1 Hz, 111}, 4.03-3.95
(m, 1H), 3.86-3.79 (m, 1H), 3.09 (br
s, 211), 2.84-2.73 (m, 21L), 2.47-2.37
(m, 2H), 1.21-1.17 (, J = 7.41 Hz,
3H).

HC1 A
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slate =
stz ax S Mz oy =4 4lolH
Hs FB*
"H NMR (DMSO-d®): 8 7.96 (br s,
3H), 7.02 (s, 1H), 4.92-4.90 (d, J =
HzN 6.75 Hz, 111), 4.03-3.95 (m, 11D),
‘ 3.86-3.79 (m, 1H), 3.09-3.08 (d, J =
3 /
3 07N Hel A 3.96 Mz, 2M), 2.89-2.78 (m, 21I),
S 243238 (1, J = 6.84 Hz, 2H), 1.70-
1.54 (m, 2H), 0.97-0.92 (1, J = 7.31
Hz, 3H).

'H NMR (DMSO-d*+ D,0): § 7.46-
H,N 7.35 (m, 5H), 7.30 (s, 1H), 5.27-
3 HCL A 5.24 (d,] = 8.49 Hz, 11), 4.05-3.98
o (m, 1H), 3.88-3.82 (m, 1H), 2.88 (s,
R 2H), 2.71-2.64 (m, 1H), 2.47-2.46
S (d,J =2.85 Hz, 1H).

GC-MS m/z 197 (M"); 'H NMR

(D,0): & 4.95-491 (, J = 5.1 Hz,
1H), 4.04-3.97 (m, 1H), 3.85-3.78

3
33 O NN Hel A (m, 1), 3.30-3.28 (d, J = 5.01 Hz,
s 2H), 2.76-2.72 (t, ] = 5.33 Hz, 2H),

2.21 (s, 3H), 1.92 (s, 3H).

LCMS (6 2 2% ) 048
=, M 184 @ 048 =;'H
H,N NMR (CD;0D): § 7.28 (d, J = 5.0

Hz, 1H), 690 (d, J = 5.0 Hz, 1H),
34 0 A HC1 A 4.11-4.07 (m, 1H), 3.97-3.91 (m,
| 1H), 3.33-3.00 (m, 1H), 3.16 (d,J =
S 13.0 Hz, 1H), 3.02-2.94 (m, 1H),
|

276 (d, J = 6.1 Hz, 1H), 1.50 (s,
3H).

'"H NMR (CD;0D): § 7.23 (d, J =

N
5.0 Hz, 1H), 6.84 (d, J = 5.0 Hz,
35 HCI A 1H), 3.97 (4, J = 5.0 Hz, 2H), 3.39
o N (brs, 411), 2.92 (s, 3M), 2.84 (1, ] =
| s 5.0 Hz, 2H), 2.17-1.18 (m, 4H).

'"H NMR (CD;0D): § 7.36 (d, J =
HoN 4.4 Hz, 1H), 691 (d, J = 4.77 Hz.
s 1H), 5.08 (d, J = 7.7 Hz, 1H), 4.27-
o () HCl B 423 (m, 1H), 3.84-3.78 (m, 1H),
3.42-3.38 (m, 1H), 3.17-3.12 (m,
1H), 2.91-2.83 (m, 1H), 2.70-2.65

(m, 1H).

[0989]
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"H NMR (CD;OD): § 720 (d, ] =
5.1 Hz, 1H), 7.08 (d, J = 5.1 Hz,
1H), 3.25 (d, J = 13.0 Hz, 1H), 3.07
(d, T = 13.0 Hz, 1H), 2.83-2.79 (m,
2H), 2.04-1.88 (m, 4H).

"H NMR (CD;OD): § 7.44 (s, 1H),
4.96-4.92 (m, 1H), 4.32-4.28 (m,
1), 3.86 (dt, J = 13.0, 3.5 Hz, 1),
3.51 (d,J = 13.0 Hz, 1H), 3.20-3.15
(m, 1H), 3.10-3.04 (m, 1H), 2.90-
2.86 (m, 1H).

"H NMR (CD;OD): § 7.42 (s, 1H),
5.00-4.98 (m, 1H), 4.32-4.28 (m,
1H), 3.84 (1, ] = 13.0, 1H), 3.57 (d,
J = 130 Hz, 1H), 3.30-3.20 (m,
1H), 3.09-3.02 (m, 1H), 2.91-2.86
(m, 1H), 2.74 (s, 3H).

"H NMR (CD;OD): § 791 (d, ] =
8.0 Hz, 1H), 7.85 (d, J = 8.0 Hz,
1H), 7.41 (dt, J = 1.0, 7.5 Hz, 1H),
733 (dt, J = 1.0, 7.5 Hz, 1H), 4.08
(dt,J=1.5, 5.5 Hz, 2H), 3.74 (4, =
13.0 Hz, 1H), 3.42-3.30 (m, 3H),
3.00 (dt, J = 1.5, 5.5 Hz, 2H), 2.52-
2.44 (m, 1H), 2.27 (1q, J = 4.0, 14.0
Hz, 1H), 2.08 (dd, J = 2.0, 14.0 Hz,
1H), 1.89 (d, J = 14.0 Hz, 1H).

"H NMR (CD;OD): § 7.86 (d, ] =
7.5 Hz, 1H), 7.67 (d, ] = 7.5 Hz,
1H), 7.40 (dt, J = 1.0, 7.5 Hz, 1H),
7.34 (dt, J = 1.0, 7.5 Hz, 1H), 5.29-
5.25 (m, 1H), 4.28-4.22 (m, 1H),
3.96-3.90 (m, 1H), 3.61 (dd, J = 1.5,
13.5 Hz, 1H), 3.37-3.30 (m, 1H),
3.09-2.91 (m, 2H).

"H NMR (CD;OD): & 7.86 (d, J =
7.5 Hz, 1H), 7.67 (d, ] = 7.5 Hz,
1H), 7.40 (dt, J = 1.0, 7.5 Hz, 1H),
7.34 (dt, J = 1.0, 7.5 Hz, 1H), 5.29-
5.25 (m, 1H), 4.28-4.22 (m, 1H),
3.96-3.90 (m, 1H), 3.61 (dd, T = 1.5,
13.5 Hz, 1H), 3.37-3.30 (m, 1H),
3.09-2.91 (m, 2H).
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"H NMR (CDsOD): § 7.26 (d, ] =
5.1, Hz, 1H), 696 (d, J = 5.1 Hz,
1H), 4.01-3.97 (m, 2H), 3.59-3.53
(m, 3H), 3.38 (d, J = =6.8 Hz, 1H),
2.89 (brs, 2H), 2.38-2.36 (m, 2H).

"H NMR (CD;OD): § 6.53 (s, 1H),
4.86 (s, 1H), 4.25-420 (m, 1H),
3.82-3.76 (m, 1H), 3.39 (dd, J =
293, 132 Hz, 1H), 3.08 (dd, J =
8.06, 13.2 Hz, 1H), 2.96-2.88 (m,
1H), 2.70-2.66 (m, 1H), 2.42 (s,
3H).

'"H NMR (CD;0D): § 6.53 (s, 1H),
4.86 (s, 1H), 4.25-420 (m, 1H),
3.82-3.76 (m, 1H), 3.39 (dd, J =
293, 13.2 Hz, 1H), 3.08 (dd, J =
8.06, 13.2 Hz, 1H), 2.96-2.88 (m,
1H), 2.70-2.66 (m, 1H), 2.42 (s,
3H).

"H NMR (CD;0D): § 7.26 (d, J =
5.1, Uz, 1H), 6.96 (d, J = 5.1 Iz,
1), 4.01-3.97 (m, 2H), 3.59-3.53
(m, 3H), 3.38 (d, J = =6.8 Hz, 11I),
2.89 (brs, 210), 2.38-2.36 (m, 2I1).

LC-MS m/z 247.2 (MH"); '"H NMR
(DMSO-d%): § 8.83-8.81 (d, ] = 6.78
Hz, 2H), 8.38 (s, 3H), 8.25 (s, 1H),
8.17-8.14 (d, J = 678 Hz, 2H),
5.02-5.00 (d, J = 7.65 Hz, 1H),
4.23-4.17 (m, 1H), 3.94-3.78 (m,
1H), 3.47-3.46 (m, 1H), 3.11-2.90
(m, 3H).

LC-MS m/z 261.3 (MH"); '"H NMR
(DMSO-d®): & 9.61 (br s, 1H), 8.00
(br s, 1H), 8.84-8.82 (d, J = 6.75
Hz, 1H), 8.23 (s, 1H), 8.16-8.13 (d,
J = 6.75 Hz, 1H), 5.16-5.13 (d, J =
8.25 Hz, 1H), 4.30-4.17 (m, 1H),
3.88-3.80 (m, 1H), 3.59-3.53 (m,
1H), 3.27-3.16 (m, 1H), 3.08-2.88
(m, 2I0), 2.61-2.58 (1, J = 5.19 Hz,
3H).
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LC-MS m/z 2472 (MH"); 'H NMR
(DMSO-d®: 8 9.11 (br s, 1H), 8.98-
8.95 (d, J = 4.83 Hz, 1H), 8.51-8.48
(d, J = 8.25 Hz, 1H), 8.35 (br s, 3H),
7.94-7.86 (m, 2H), 4.99-4.97 (d, J =
774 Hz, 1H), 422-4.15 (m, 1H),
3.85-3.77 (m, 1H), 3.42-3.39 (m,
1), 3.08-2.89 (m, 3H).

LC-MS m/z 261.2 (MH"); 'H NMR
(DMSO-d®: § 9.37 (br s, 1H), 9.03
(s, 1H), 8.85 (s, 1H), 8.67-8.65 (d, ]
= 5.01 Hz, 1H), 8.38-8.36 (d, J =
7.86 Hz, 1H), 7.81-7.77 (m, 2H),
5.10-5.08 (d, J = 7.98 Hz, 1H),
423-416 (m, 1H), 3.87-3.79 (m,
1H), 3.55-3.48 (m, 1H), 3.26-3.17
(m, 1H), 3.03-2.85 (m, 2H), 2.61-
258 (t,J = 5.31 Hz, 3H).

LC-MS m/z 247.2 (MH"); 'H NMR
(DMSO-d®): & 8.87-8.85 (d, ] = 6.69
Hz, 2H), 8.22 (br s, 3H), 8.09-8.07
(d, T = 6.69 Hz, 2H), 8.05 (s, 1H),
5.62-5.60 (d, J = 8.64 Mz, 1ID),
4.10-4.02 (m, 1H), 3.93-3.86 (m,
1ID), 3.00-2.92 (m, 2II), 2.89-2.77
(m, 1H), 2.57-2.51 (m, 1H).

LC-MS m/z 261.3 (MH"); 'H NMR
(DMSO-d%: §9.72 (br s, 1H), 8.88-
8.86 (d, J = 6.75 Hz, 2H), 8.69 (br s,
1H), 8.17-8.15 (d, J = 6.75 Hz, 2H),
8.11 (s, 1H), 5.77-5.73 (d, J = 9.24
Hz, 1H), 4.14-4.04 (m, 110), 3.94-
3.87 (m, 1H), 3.06-2.94 (m, 3H),
2.66-2.60 (m, 1H), 2.42-2.41 (1, ] =
5.28 Hz, 3H).

LC-MS m/z 247.2 (MH*); '"H NMR
(DMSO-d: 8 8.97-8.96 (d, T = 1.77
Hz, 1H), 8.84-8.83 (d, J = 4.53 Hz,
110), 8.54-8.51 (d, J = 8.22 Hz, 11I),
8.17 (s, 3H), 8.07-7.95 (dd, J, =
5.49 Hz, I, = 8.01 Hz, 1H), 7.76 (s,
1H), 5.50-5.47 (d, J = 8.85 Hz, 1H),
4.07-4.01 (m, 1H), 3.91-3.84 (m,
1), 2.95-2.93 (m, 2I), 2.83-2.74
(m, 1H), 2.45-2.35 (m, 1H).
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LC-MS m/z 261.3 (MH"); '"H NMR
(DMSO-d%: §9.26 (br s, 1H), 8.90-
8.89 (d, J = 1.92 Hz, 1H), 8.79-8.77
(dd, J,= 1.22 Hz, J, = 5.27 Uz, 11),
8.59 (br s, 1H), 8.39-8.36 (d, J
=7.62 Hz, 1H), 7.87-7.83 (dd, J, =
5.43 Hz, J,= 7.83 Hz, 1H), 7.71 (s,
1H), 5.59-5.56 (d, J = 9.48 Hz, 1H),
4.13-4.08 (m, 1H), 3.94-3.85 (m,
1H), 3.05-2.93 (m, 3H), 2.65-2.60
(m, 1H), 2.39-2.35 (t, J = 5.28 Hz,
3H).

LC-MS m/z 253.3 (MH"); 'H NMR
(DMSO-d° + D,0): § 4.69-4.67 (d, ]
= 7.68 Hz, 1H), 4.09-4.06 (m, 1H),
3.73-3.71 (m, 2H), 3.28-3.22 (dd, J
=2.52Hz, J, = 13.30 Hz, 1H), 2.99-
290 (m, 4H), 2.78-2.68 (m, 1H),
2.56 (s, 1H), 1.56 (s, 5H), 1.47-1.46
(m, 2H).

LC-MS m/z 2773 (M+ Na%); 'H
NMR (DMSO-d%): & 8.01 (s, 3H),
6.05 (s, 1H), 4.74-4.72 (d, ] = 7.44
Hz, 1H), 4.14-4.08 (m, 1H), 3.78-
3.69 (m, 5H), 3.35-3.29 (m, 1H),
3.00-2.97 (m, 5H), 2.77-2.70 (m,
1H), 2.62-2.56 (m, 1H).

FRESZIZH 1y NMR (CD,OD): § 6.54 (s, 1H),

AD-H ¢ 0ll A
CO:llI A S20K

el 25%[(75:25
MeOH:iPr (2%
0l AT 2 Z0}aly)]

ALEE BHEE

491-4.85 (m, 1I), 426421 (m,
110), 3.80 (id, J = 3.5, 10.0 Hz, 111),
3.47 (dd, ] = 3.0, 13.0 Hz, 1H), 3.20
_(dd, T =8.5,13.0 Hz, 1H), 2.93-2.88
= (m, 1H), 2.72 (s, 3H), 2.71-2.66 (m,
1), 2.42 (s, 3.

50ld SFC 22lE

FME

- 106 -

5

10-1637246



[0994]

58

59

60

61

62

H,N

o

SN

A
5? i 8

HCl1

HC1

HCI

HCl1

HCl

24 00

CS; 60 g/22

%’39%?'%@ 'H NMR (CD:0D): § 6.54 (s, 1H),
AD-H oj'g“ 491-4.85 (m, 1H), 4.26-4.21 (m,
Cg;g‘ ?27552?% 1H), 3.80 (1d, J = 3.5, 10.0 Hz, 1H),

0 [(75: 3.47 (dd, T = 3.0, 13.0 Hz, 1H), 3.20
AMEOHﬁ-:PrD(f%D (dd, J = 8.5, 13.0 Hz, 1H), 2.93-2.88
OI=Z2HORNIE (14, 1), 2.72 (s, 3H), 2.71-2.66 (m,

AEELSEE 1 54 (5, 3H).
50( Al SFC 22I€
SME

LC-MS m/z 200.3 (MH"); '"H NMR
(DMSO-d%: § 8.11 (s, 3H), 6.21 (s,
1H), 4.76-4.73 (d, J = 7.14 Hz, 1H),

H 4.15-4.08 (m, 1H), 3.79-3.72 (m,
4H), 3.31-3.26 (m, 1H), 2.98-2.89
(m, 1H), 2.78-2.68 (m, 1), 2.60-
2.54 (m, 1H).

LC-MS m/z 214.3 (MIT"); "H NMR
(DMSO-d%): § 9.09 (br s, 1H), 8.67
(br s, 1H), 6.15 (s, 1H), 4.87-4.85
(d, J = 7.7 Hz, 1H), 4.15-4.08 (m,
1H), 3.80-3.73 (m, 4H), 3.34 (s,
1H), 3.15-3.05 (m, 1H), 2.77-2.68
(m, 1), 2.61-2.55 (m, 410).

jast

LC-MS m/z 213.3 (MH"); '"H NMR
(DMSO-d° + D,0): § 5.74 (s, 110),
471-4.68 (d, J = 7.03 Hz, 1H),

H 4.12-4.05 (m, 1H), 3.79-3.68 (m,
1H), 3.33-3.25 (m, 1H), 2.95-2.88
(m, 1II), 2.78 (s, 6H), 2.71-2.67 (m,
1H), 2.59-2.58 (m, 11).

LC-MS m/z 227.3 (MH"); '"H NMR
(DMSO-d%: 8§ 9.11 (br s, 1H), 8.65
(br s, 1H), 5.73 (s, 1H), 4.87-4.83
(d, ] = 9.54 Hz, 1H), 4.13-4.07 (m,
1H), 3.78-3.72 (m, 1H), 3.43-3.39
(m, 1H), 3.16-3.06 (m, 1H), 2.79-
2.71 (m, 7H), 2.58-2.55 (m, 4H).

an)
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et 2 2101 A
22/9 FME

CS;2.5%
MEHDE 2=
OJ &0l A
e = 2101
=cl& SME

24 OI0IH

"H NMR (CD:OD): 8 6.59 (s, 1H),
3.97 (t, J = 5.0 Hz, 2H), 3.33-3.24
(m, 3H), 3.05 (dt, J = 3.0, 13.0 Hz,
1H), 2.77 (1, J = 5.0 Hz, 2H), 2.41
(s, 3H), 2.16-2.08 (m, 1), 2.00-
1.88 (m, 21D, 1.80 (d, J = 14.0 Hz,
1H).

LC-MS m/z 184.3 (MH"); 'H NMR
(DMSO-d%: & 8.04 (s, 3H), 7.36-
7.34 (d, J = 5.07 Hz, 1H), 6.85-6.84
(d, J = 5.07 Hz, 1H), 4.76-4.74 (4,
= 7.38 Hz, 1H), 4.14-4.09 (m, 1H),
3.71-3.64 (m, 1H), 2.87-2.69 (m,
4H), 2.24-2.15 (m, 1H), 2.00-1.88
(m, 1H).

LC-MS m/z 207.3 (MH"); '"H NMR
(DMSO-d%: § 14.65 (s, 2H), 9.12
(s, 1H), 7.50 (s, 1H), 7.40-7.38 (d, J
=520 Hz, 1), 6.74-6.72 (d, J =
5.20 Hz, 1H), 5.95 (s, 1H), 4.03-
3.85 (m, 2H), 2.98-2.84 (m, 2H).

'"H NMR (CD;OD): 8 7.26 (d, J =
5.0 Hz, 1H), 6.94 (d, J = 5.0 Hz,
1H), 4.00 (t, J = 5.1 Hz, 2H), 3.33-
3.21 (m, 3H), 3.08 (apt, J = 2.8 Hz,
1H), 2.87 (1, J = 5.1 Hz, 2H), 2.18-
2.11 (m, 1H), 2.04-1.97 (m, 2H),
1.84-1.80 (m, 1H).

"H NMR (CD,0D): & 7.26 (d, J =
5.0 Hz, 1H), 6.94 (d, J = 5.0 Hz,
1H), 4.00 (t, J = 5.1 Hz, 2H), 3.33-
3.21 (m, 3H), 3.08 (apt, J = 2.8 Hz,
1H), 2.87 (t, J = 5.1 Hz, 2H), 2.18-
211 (m, 1H), 2.04-1.97 (m, 2H),
1.84-1.80 (m, 1H).

"H NMR (CD;OD): & 6.40 (d, J =
2.0 Hz, 1H), 4.80 (dd, J = 3.0, 5.5
Hz, 1H), 4.27-4.22 (m, 1), 3.89-
3.83 (m, 1H), 3.37 (dd, J = 3.0, 13.0
Hz, 1H), 3.11 (dd, J = 8.0, 13.0 Hz,
1H), 2.93-2.85 (m, 1H), 2.61 (dd, J
=2.016.0 Hz, 1H).
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22l SME

=24 ol

"H NMR (CD;0D): & 6.40 (d, J =
2.0 Hz, 1H), 4.86 (m, 1H), 4.28-
423 (m, 1H), 3.90-3.84 (m, 1H),
3.45(dd, J = 2.5, 13.0 Hz, 1H), 3.23
(dd, T = 8.5, 13.0 Hz, 1H), 2.93-2.85
(m, 1H), 2.73 (s, 3H), 2.63 (dd, J =
2.0, 6.0 Hz, 1H).

LC-MS m/z 238.3 (MH"); '"H NMR
(CD5OD): 8 6.57 (s, 1H), 5.03-5.00
(d, J = 9.62 Hz, 1H), 4.30-4.23 (m,
1H), 3.89-3.55 (m, 4H), 3.46-3.38
(m, 1H), 3.28-3.08 (m, 2H), 2.99-
2.89 (m, 1H), 2.752.70 d, J =
16.44 Hz, 1H), 2.43 (s, 3H), 2.25-
2.01 (m, 41).

LC-MS m/z 252.3 (MH"); '"H NMR
(DMSO-d%: & 10.36 (s, 1H), 6.68
(s, 1H), 5.07-5.04 (4, ] = 8.61 Hz,
1H), 4.15-4.08 (m, 1H), 3.82-3.66
(m, 2H), 3.57-3.55 (m, 2H), 3.40-
3.30 (m, 1H), 3.17-3.01 (m, 2H),
2.86-2.68 (m, 4H), 2.00-1.88 (m,
4H), 1.23-1.18 (1, ] = 7.49 Hz, 3H).

LC-MS (6 2 28) 023-067
S0AH W2 I3, M 224 @ 056
2. 'H NMR (CD;OD): § 7.28 (d,
J=5.13 Hz, 1H), 6.94 (d, ] = 5.13
Hz, 1H), 5.15-5.12 (m, 1H), 4.30-
426 (m, 1H), 3.89-3.74 (m, 3H),
3.68-3.63 (m, 1H), 3.44 (dd, J =
9.90, 12.8 Hz, 1H), 3.34-3.29 (m,
1H), 3.19-3.12 (m, 1H), 3.04-2.99
(m, 1H), 2.84-2.79 (m, 1H), 2.24-
2.03 (m, 4H).

LC-MS (& 209 ZH| AWM 62
gty 0.23-0.67 20lA2

H42 03, M 224 @056 =
"H NMR (CDsOD): § 7.28 (d, J =
5.13 Hz, 1H), 6.94 (d, ] = 5.13 Hz,
1H), 5.15-5.12 (m, 1H), 4.30-4.26
(m, 1H), 3.89-3.74 (m, 3H), 3.68-
3.63 (m, 1H), 3.44 (dd, J = 9.90,
12.8 Hz, 1H), 3.34-3.29 (m, 1H),
3.19-3.12 (m, 1H), 3.04-2.99 (m,
1H), 2.84-2.79 (m, 1H), 2.24-2.03
(m, 4H).
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AESH SHE 2
1001l A SFC
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24 GI0IE

LC-MS (6 = gre): 224
=, MY 240 @ 225 =;'H
NMR (CD-0OD): § 7.30 (d, J = 5.13
Hz, 1H), 6.90 (d, J = 5.13 Hz, 1H),
5.24 (dd, J = 2.57, 10.3 Hz, 11,
431427 (m, 1H), 4.12-4.03 (m,
2H), 3.89-3.81 (m, 4I0), 3.75 (dd, J
=293, 13.2 Hz, 111), 3.70-3.66 (d, J
= 132 Hz, 1H), 3.55 (d, T = 125
Hz, 1H), 3.413.35 (m, 1H), 3.26-
3.22 (m, 1H), 3.06-2.98 (m, 1),
2.86-2.82 (m, 1H).

LC-MS (6 = ) 1.6 =,
MY 212 @ 171 2; 'H NMR
(CD;OD): § 6.59 (s, 1II), 491 (d,J
= 8.43 Hz, 1H), 4.27-4.22 (m, 1H),
3.84-3.78 (m, 1H), 3.50 (dd, J =
2.93, 12.8 Hz, 1H), 3.24-3.19 (m,
1H), 2.98-2.92 (m, 1H), 2.79 (g,
2H), 2.80-2.68 (m, 1H), 2.73 (s,
3M), 1.27 (t, 310).

LC-MS (6 = @) 1.6 =,
M* 212 @ 171 =; 'H NMR
(CD;OD): 8 6.59 (s, 1H), 4.91 (d,J
= 8.43 Hz, 1H), 4.27-4.22 (m, 1H),
3.84-3.78 (m, 1H), 3.50 (dd, J =
2.93, 12.8 Hz, 1H), 3.24-3.19 (m,
1H), 2.98-2.92 (m, 1H), 2.79 (q,
2H), 2.80-2.68 (m, 1H), 2.73 (s,
3H), 1.27 (t, 3H).

"H NMR (CD;OD): § 7.10 (d, J =
5.5 Hz, 1H), 6.83 (d, ] = 5.5 Hz,
1H), 4.73 (dd, J = 3.5, 10.0 Hz, 11D),
433 (dt, ] = 5.0, 12. 5 Hz, 1H),
3.92-3.85 (m, 1H), 3.52 (dd, J = 3.0,
13.0 Hz, 1H), 3.25-3.19 (m, 1H),
3.15-3.08 (m, 1H), 3.00-2.93 (m,
1H), 1.99-1.88 (m, 2H).
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LC-MS m/z 198.3 (MH"); 'H NMR
(DMSO-d*: § 9.11 (br s, 1H), 8.59
(br s, 1H), 7.00 (s, 1H), 5.05-5.03
(d, J = 6.63 Hz, 1H), 4.04-3.96 (m,
1H), 3.87-3.80 (m, 1H), 3.28-3.21
(m, 2H), 2.83-2.74 (m, 2H), 2.61-
2.59 (d, J = 1.68 Hz, 3H), 2.13 (s,
3H).

LC-MS m/z 212.3 (MH"); '"H NMR
(DMSO-d: 8 9.16 (br s, 1H), 8.58
(s, 1H), 7.02 (s, 1H), 5.07-5.05 (d, J
= 8.07 Hz, 1H), 4.05-3.97 (m, 1H),
3.87-3.80 (m, 1H), 3.27-3.15 (m,
2H), 2.90-2.73 (m, 2H), 2.60 (s,
3H), 2.47-2.41 (m, 2H), 1.22-1.17
(t, ] = 7.40 Hz, 3H).

LC-MS m/z 226.0 (MH"); '"H NMR
(DMSO-d®): § 8.99 (br s, 1H), 8.54
(br s, 1H), 7.02 (s, 1H), 5.04-5.01
(d, J = 8.85 Hz, 1H), 4.05-3.97 (m,
1), 3.87-3.80 (m, 1ID), 3.18 (s,
2H), 2.90-2.72 (m, 2H), 2.61 (s,
3M), 2.46-2.40 (t, T = 7.80 Hz, 2H),
1.67-1.55 (m, 2H), 0.97-0.92 (¢, J =
7.31 Hz, 31).

LC-MS m/z 260.3 (MH"); '"H NMR
(CD;0D): §7.55-7.39 (m, 5H), 7.23
(s, 1I), 5.41-538 (m, 1H), 4.28-
421 (m, 1H), 3.98-3.90 (m, 1H),
3.11-3.01 (m, 1H), 2.96-2.92 (m,
2H), 2.80-2.75 (dd, J; = 3.3 Hz, I, =
12.9 Hz, 1H), 2.47 (s, 3H).

LC-MS m/z 212.3 (MH"); '"H NMR
(DMSO-d%: & 9.10 (br s, 1H), 8.57
(br s, 1H), 4.98-495 (d, J = 8.28
Hz, 1H), 4.03-3.95 (m, 1H), 3.85-
3.78 (m, 1H), 3.21-3.17 (m, 2H),
2.79-2.65 (m, 2H), 2.60 (s, 3H),
2.25 (s, 3H), 1.9 (s, 3H).
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'H NMR (CD;0D): § 7.10 (d, J =
5.0 Hz, 1H), 6.84 (d, J = 5.0 Hz,
1H), 4.82 (dd, J = 3.0, 10.5 Hz, 1H),
4.33 (dt, T = 4.5, 12.5 Hz, 111), 3.93-
3.86 (m, 1H), 3.59 (dd, J = 2.5, 12.5
Hz, 1), 3.39-3.33 (m, 1H), 3.15-
3.08 (m, 1H), 3.01-2.80 (m, 1H),
2.78 (s, 310), 1.99-1.88 (m, 2I1).

"H NMR (CD;OD): 8 6.59 (s, 1II),
3.97 (1, J = 5.0 Hz, 2H), 3.33-3.24
(m, 3H), 3.05 (dt, J = 3.0, 13.0 Hz,
1H), 2.77 (1, J = 5.0 Hz, 2H), 2.41
(s, 3H), 2.16-2.08 (m, 1H), 2.00-
1.88 (m, 2H), 1.80 (d, J = 14.0 Hz,
1H).

'H NMR (CD;0D): § 6.59 (s, 1H),
3.97 (t, J = 5.0 Hz, 2I0), 3.33-3.24
(m, 3M0), 3.05 (dt, J = 3.0, 13.0 Hz,
1), 2.77 (t, J = 5.0 Hz, 210, 2.41
(s, 3H), 2.16-2.08 (m, 1H), 2.00-
1.88 (m, 2I0), 1.80 (d, J = 14.0 Iz,
1H).

LC-MS (6 = gHe): 1.85
2, M'221 @ 183 =;'HNMR
(CD;0D): & 8.91 (s, 1H), 7.57 (s,
1H), 7.49 (s, 11), 7.29 (d, J = 5.13
Hz, 1H), 7.09 (d, J = 5.50 Hz, 1H),
5.13-5.10 (m, 1H), 4.80 (dd, J =
257, 143 Hz, 1H), 4.60 (dd, J =
6.60, 14.3 Hz, 1H), 4.26-4.22 (m,
1H), 3.79-3.73 (m, 1II), 2.87-2.79
(m, 1H), 2.74-2.70 (m, 1H).

"H NMR (CD;0D): § 4.64 (dd, J =
3.0. 9.5 Hz, 1H), 423 (dd, J = 3.5,
11.5 Hz, 1H), 4.164.08 (m, 21),
3.87 (td,J = 1.5, 12.0 Hz, 111, 3.82-
3.78 (m, 2H), 3.68 (dd, J = 2.5, 13.0
Hz, 1H), 3.40 (dd, J = 9.5, 13.0 Hz,
1H), 3.30 (bs, 1H), 2.74 (d, ] = 13.0
Iz, 111), 2.29-2.20 (m, 4H), 1.96-
1.89 (1, J = 5.0, 12.5 Hz, 1H).
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LC-MS (6 & gre): 0.28
=, M' 213 @ 033 =; 'H
NMR (CD;0OD): § 4.61 (dd, T = 3.0
,10.0 Oz, 1ID), 4.26-4.20 (m, 11D,
3.86 (td, J = 2.0, 12.5 Hz, 1H), 3.69
(s, 3H), 3.66 (d, T = 2.0 Hz, 1H),
3.57 (s, 3H), 3.45335 (m, 1ID),
3.13-2.97 (m, 1H), 2.74 (d, J = 13.0
Hz, 1H), 1.92 (d, J = 4.0, 13.0 Hz,
1H).

LC-MS (6 £  29): 027045
2, M 184 @ 038 =;'HNMR
(CD;OD): § 7.36 (d, J = 4.76 Hz,
1H), 6.90 (d, J = 5.13 Hz, 1H), 5.16
(d, J = 8.06 Hz, 1II), 4.28-4.23 (m,
1H), 3.85-3.79 (m, 1H), 3.51-3.47
(m, 1H), 3.26-3.23 (m, 1H), 2.86-
2.82 (m, 1), 2.75 (s, 3H), 2.71-
2.66 (m, 1H).

LC-MS (6 2 %) 137 =,
M* 226 @ 144 =; 'H NMR
(CD-0OD): § 6.60 (s, 1H), 4.94-4.91
(m, 1H), 4.26-4.21 (m, 1H), 3.84-
3.78 (m, 1H), 3.50 (dd, J = 2.2, 12.8
Hz, 1), 3.19-3.09 (m, 31D, 2.93-
2.89 (m, 1H), 2.81-2.69 (m, 3H),
1.33 (1, 3H), 1.27 (t, 3H).

LC-MS m/z 224.3 (MH"); '"H NMR
(DMSO-&® + D;0): § 6.75 (s, 1H),
3.90-3.85 (m, 2H), 3.45-3.41 (m,
2H), 3.26-3.22 (m, 2H), 2.77-2.69
(m, 4H), 2.23-2.18 (m, 2M), 1.22-
1.17 (t,J = 7.52 Hz, 3H).

LC-MS m/z 238.3 (MH"); '"H NMR
(DMSO-d%: & 9.04 (br s, 1H), 8.31
(s, 1H), 6.76 (s, 1H), 3.93-3.89 (t, J
= 5.10 Hz, 2H), 3.25-3.15 (m, 310),
293290 (m, 1H), 2.81-2.70 (m,
41), 1.94-1.80 (m, 3H), 1.69-1.67
(m, 11D), 1.24-1.19 (1, J = 7.52 Hz,
3H).
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"H NMR (CD;OD): § 7.23 (4, ] =
2.0 Hz, 1H), 7.14 (d, J = 2.5 Hz,
1H), 4.93 (d, J = 7.0 Hz, 11), 4.24-
4.19 (m, 1H), 3.71 (i, J = 4.0, 11.0
Hz, 11), 3.52 (dd, J = 2.5, 13.0 Hz,
1H), 3.19 (dd, J = 7.5, 13.0 Hz, 1H),
2.96-2.87 (m, 1H), 2.81-2.75 (m,
11D).

LC-MS (6 = 28): 0.49-1.01
2 M'198 @ 0.73 =;'HNMR
(DMSO-d®): & 8.06 (br s, 1H), 7.02
(s, 1), 4.97-4.93 (dd, J, = 3.5 Hz,
1,=9.1 Hz, 1H), 4.03-3.95 (m, 1H),
3.86-3.79 (m, 1II), 3.09 (br s, 2II),
2.84-2.73 (m, 2H), 2.47-2.37 (m,
2H), 1.21-1.17 (1, T = 7.41 Hz, 3H).

LCMS (6 =  28) 0.49-1.01
2 M 198 @ 0.73 =;'HNMR
(DMSO-d%: & 8.06 (br s, 1H), 7.02
(s, 1), 4.97-4.93 (dd, J, = 3.5 Hz,
J=9.1 Hz, 1H), 4.03-3.95 (m, 1H),
3.86-3.79 (m, 1H), 3.09 (br s, 2H),
2.84-2.73 (m, 2H), 2.47-2.37 (m,
2H), 1.21-1.17 (1, ] = 7.41 Hz, 3H).

LC-MS (6 2 ) 037 =,
M" 187 @ 035 =; 'H NMR
(CD;OD): § 727 (d, J = 5.13 Hz,
1H), 6.87 (d, J = 5.13 Hz, 1H), 4.98
(d, J = 8.43 Hz, 1H), 4.28-4.23 (m,
1H), 3.84-3.78 (m, 1H), 3.54-3.51
(m, 1H), 3.22 (dd, J = 8.43, 12.8 Hz,
1H), 3.03-2.95 (m, 1H), 2.80 (d, ] =
16.1 Hz, 1H).

"H NMR (CD;0D): § 7.20 (4, J =
2.0 Hz, 1H), 7.13 (d, J = 2.5 Hz,
1H), 4.96 (d, J = 7.0 Hz, 1H), 4.23-
4.19 (m, 1H), 3.70 (td, ] = 4.0, 11.0
Hz, 1H), 3.49 (dd, J = 3.0, 13.0 Hz,
1H), 3.22 (dd, J = 8.5, 13.0 Hz, 1H),
2.936-2.86 (m, 1H), 2.81-2.75 (m,
1H), 2.69 (s, 3H).
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"H NMR (CD;OD): 8 6.50 (s, 1H),
4.66 (dd, J = 2.5, 0.7 Hz, 11I), 4.30
(d, J = 2.5, 1.2 Hz, 1H), 3.85 (ddd,
. J=3.0,2.5, 1.2 Uz, 111), 3.46 (dd, J
98 A HCI = 3.0 ,0.7 Hz, 1H), 3.33-3.29 (m,
| 1H), 3.17 (d, J = 3.0, 2.5 Hz, 1H),
s 3.00 (ddd, J = 4.0, 2.0, 0.7 Hz, 1H),
2.86 (ddd, J = 4.0, 2.0, 0.7 Iz, 11I),

2.37 (s, 3H), 1.96-1.86 (m, 2H).

"H NMR (CD;OD): § 6.51 (s, 1),
/ 474 (dd, J = 2.5, 0.8 Hz, 1H), 4.30
(dt, J = 3.0, 1.5 Hz, 1H), 3.86 (ddd,
99 HCI J=3.0,20, 1.0 Hz, 1H), 3.53 (dd, J
A C =30, 1.0 Hz, 1H), 3.01 (ddd, J =
| 4.0, 2.0, 1.0 Hz, 1H), 2.87 (ddd, J =
S 4.0, 2.0, 1.0 Hz, 1H), 2.76 (s, 3H),

2.37 (s, 3H), 1.98-1.85 (m, 2H).

"H NMR (CDsOD): 8 6.53 (s, 1H),
4.66 (dd, J = 2.5, 0.7 Hz, 1H), 4.30
HoN (dt, J = 3.0, 1.2 Hz, 1H), 3.85 (ddd,
J=32,27,1.2 Hz, 11), 3.48 (dd, J
100 HCl =3.2,0.7Hz, 1H),3.17 (dd,J = 3.2,
N C 2.7 Hz, 1H), 3.03 (ddd, J = 4.0, 2.0,
S 1.0 Hz, 1H), 2.88 (ddd, J = 4.0, 2.0,
1.0 Hz, 1H), 274 (q, J = 1.9 Hz,
2H), 1.96-1.88 (m, 2H), 1.24 (1, J =
3H).

"H NMR (CD;OD): 8 6.54 (s, 1H),
475 (dd, J = 2.5, 0.7 Hz, 1H), 431
/ (dt, ] = 3.0, 1.2 Hz, 1H), 3.86 (ddd,
J=32,22,10Hz, 1), 3.55 (dd, ]
101 HCl = 3.0, 0.7 Hz, 1H), 3.34-3.28 (m,
N\ C 1H), 3.02 (ddd, J = 4.0, 2.0, 1.0 Hz,
| 1H), 2.89 (ddd, J = 4.0, 2.0, 1.0 Hz,
S 1H), 2.77 (s, 3H), 2.74 (g, J = 1.9
Hz, 2H), 1.98-1.86 (m, 2H), 1.25 (1,

J=1.9 Hz, 3H).

LC-MS: m/z 210 (MH"); "H NMR

(DMSO-dg); & 10.05 (s, 1H), 8.79

HN, (s, 1H), 7.41-7.39 (d, J = 5.19 Hz,

’ 1H), 6.99-6.98 (d, J = 5.22 Hz, 1H),

102 HCI N 5.06-5.05 (d, J = 2.10 Hz, 1H),
| N 428-4.17 (m, 2H), 3.75-3.67 (m,

s 1H), 3.22-3.05 (m, 2H), 2.96-2.90

(m, 1H), 2.79-2.73 (m, 1H), 1.91-

1.74 (m, 2H), 1.65-1.55 (m, 2H).
[1002]
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LC-MS: m/z 210 (MI*); '"H NMR
(DMSO-dy); 89.69 (s, 1H), 8.51 (s,
1H), 7.41-7.40 (4, J = 4.50 Hz, 1),
6.97-6.96 (d, J = 4.20 Hz, 1H),
4.89-488 (d, J = 420 Hz, 1H),
4.19-4.15 (m, 1H), 3.92-3.90 (m,
1H), 3.76 (s, 1H), 3.10-2.95 (m,
3H), 2.80-2.75 (m, 1H), 2.14-1.84
(m, 4H).

LC-MS: m/z 184 (MH"); '"H NMR
(DMSO-dg); & 8.39 (s, 3M), 7.40-
7.38 (d, J = 5.16 Hz, 1H), 6.99-6.98
(d, =522 Hz, 1H), 4.99-4.98 (d, J
= 1.78 Hz, 1H), 4.27-4.22 (dd, J =
11.24 Hz, 5.12 Hz, 1H), 3.82 (s,
1), 3.70-3.62 (m, 1I), 2.98-2.87
(m, 1H), 2.77-2.71 (m, 1H), 0.91-
0.89 (d, J = 6.69 Iz, 31).

LC-MS: m/z 184 (MH"); 'H NMR
(DMSO-do); & 7.84 (s, 3H), 7.41-
7.40 (d, J = 5.10 Hz, 1H), 7.00-6.98
(d, J=5.10 Hz, 1H), 4.71-4.70 (d, J
= 2.11 Hz, 1H), 4.20-4.13 (m, 1H),
3.77-3.69 (m, 2H), 2.95-2.76 (m,
2H), 1.36-1.34 (4, J = 6.6 Hz, 3H).

LC-MS: m/z 212 (MH"); 'H NMR
(DMSO-dg); & 7.59 (s, 3H), 7.43-
7.41 (d, J = 5.40 Hz, 1H), 7.01-6.99
(d, J = 5.10 Hz, 1H), 4.95 (s, 1H),
4.24-418 (m, 1H), 3.77-3.68 (m,
1H), 2.95-2.91 (m, 1H), 2.77-2.72
(m, 1H), 2.12-2.05 (m, 1H), 1.06-
1.03 (m, 6H).

LC-MS: m/z 212 (MH"); 'H NMR
(CD;OD); & 7.33-7.31 (d, J = 5.40
Hz, 111), 6.93-6.91 (d, J = 7.56 Iz,
1H), 5.08-5.06 (m, 1H), 4.39-4.33
(m, 1), 3.76-3.67 (m, 1II), 3.53-
351 (m, 1H), 3.10-3.07 (m, 1H),
2.81-2.75 (m, 1I), 2.08-2.01 (m,
1H), 1.04-0.97 (m, 611).
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LC-MS: m/z 198 (MH"); 'H NMR
HoN (DMSO-ds); & 8.16 (s, 3H), 7.41-
7.40 (d, J = 5.28 Hz, 1H), 6.98-6.97
108 N HCI (d, J = 5.22 Tz, 11I), 4.80 (s, 11D),
| 4.25-4.20 (m, 1H), 3.58-3.50 (dd, J
S =10.85 Hz, 3.20 Hz, 1), 2.96-2.74
(m, 2H), 1.48 (s, 3H), 1.01 (s, 3H).

LC-MS: m/z 212 (MH"); '"H NMR
(CD;OD); §7.34-7.32 (dd, J = 5.03
Hz, 5.03 Hz, 1H), 6.98-6.96 (d, J =
109 HC1 5.34 Hz, 1H), 4.98-4.97 (m, 1H),
N 0 4.38-4.32 (m, 1H), 3.71-3.62 (td, J

I = 11.13 Hz, 2.94 Hz, 111), 3.03-2.97

S (m, 1H), 2.84-2.78 (m, 1), 2.69 (s,

3H), 1.59 (s, 3H), 1.14 (s, 3H).

T
zZ—

LC-MS: m/z 196 (MH"); 'H NMR

HaN (DMSO-do); & 8.25-8.21 (brs, 3H),

7.40-739 (d, J = 5.10 Hz, 1H),

110 HCI 725723 (d, J = 540 Hz, 1H),

4.10-4.03 (m, 2H), 3.90-3.82 (m,

S 1H), 2.93-2.73 (m, 2H), 2.29-2.21
(m, 2H), 2.18-2.02 (m, 2H).

LC-MS: m/z 210 (MH"); '"H NMR

(DMSO-dg), & 9.03 (s, 2H), 7.41-

7.40 (d, J = 4.51 Hz, 11I), 7.22-7.20

111 HCI o (d, J = 3.92 Hz, 11I), 4.13-4.04 (m,

B 211), 3.86-3.79 (m, 1H), 2.96-2.91

S (m, 1H), 2.78-2.73 (m, 1H), 2.31 (s,
3H), 2.26-2.01 (m, 4I1).

I
=z —

LC-MS: m/z 210 (MH"); '"H NMR

(DMSO-dg);. & 7.86 (s, 3H), 7.37-

7.36 (d, J = 5.10 Hz, 1H), 7.05-7.04

112 HCI (d, J = 5.31 Hz, 1H), 4.10-4.05 (dd,

J = 11.49 Hz, 471 Hz, 1H), 3.81-

S 3.71 (m, 2H), 2.98-2.87 (m, 1H),
2.89-2.87 (m, 1H), 2.17-2.10 (m,
2H), 1.88-1.82 (m, 4H).

I
S
s

%
o

LC-MS: m/z 224 (MH"); '"H NMR

I (DMSO-dq): & 9.20(s, 1II), 8.17(s,

HN 1H), 7.40-7.38 (d, J = 5.1 Hz, 1H),

13 HCl 7.06-7.05 (d, J = 5.4 Hz, 1H), 4.13-
N 0 4.07 (m, 1H), 3.84-3.70 (m, 2),

| 3.02-2.89 (m, 1H), 2.77-271 (m,

S 1H), 2.26-2.16 (m, 5H), 1.89-1.80

[1004] (m, 4H).
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LC-MS: m/z 224 (MH"); 'H NMR
(DMSO-dg): 8 7.85 (s, 3H), 7.41-
7.39 (d, J = 4.82 Hz, 11), 7.00-6.98
(d, J = 4.83 Hz, 1H), 4.85 (s, 1H),
4.23-4.17 (m, 1H), 3.61-3.54 (, J =
10.24 Hz, 1H), 3.01-2.92 (m, 1H),
2.79-274 (m, 1I), 2.17-2.12 (m,
1H), 1.87-1.77 (m, 5H), 1.54 (s,
2M).

LC-MS: m/z 238 (MH"); '"H NMR
(DMSO-dg);. & 8.66 (s, 2H), 7.41-
7.40 (d, J = 3.95 Hz, 1H), 7.00-9.99
(d, J = 3.96 Hz, 1), 5.03 (s, 1H),
420-4.17 (m, 1H), 3.62-3.55 (m,
1H), 2.93-2.82 (m, 1H), 2.76-2.74
(m, 1H), 2.50 (s, 3H), 2.20-2.15 (m,
1H), 1.96-1.89 (m, 1H), 1.74-1.61
(m, 4H), 1.49-1.38 (m, 2H).

LC-MS: m/z 238 (MH"); 'H NMR
(DMSO-dg): 8 7.73 (s, 3H), 7.43-
7.41 (d, J = 4.84 Hz, 1H), 697-6.95
(d, J = 4.85 Hz, 1H), 4.94 (s, 1H),
4.22-4.19 (m, 1H), 3.57-3.51 (m,
1H), 2.98-2.90 (m, 1H), 2.78-2.74
(m, 1H), 1.94-1.91 (m, 11), 1.77-
1.42 (m, 8H), 1.26 (s, 1H).

LC-MS: m/z 252 (MHY); 'H NMR
(DMSO-dg); §8.47 (s, 1H), 8.36 (s,
1H), 7.45-7.44 (4, J = 4.88 Hz, 11D),
6.99-6.97 (d, J = 1.86 Hz, 1H), 5.05
(s, 1H), 4.24-419 (m, 1H), 3.58-
3.51 (m, 1H), 2.97-2.90 (m, 1H),
2.80-275 (m, 1H), 2.34 (s, 3H),
1.95-1.32 (m, 10H).

LC-MS: m/z 210 (MH"); '"H NMR
(DMSO-dg): §.9.48-9.47 (d, J =
2.07 Hz, 1H), 8.40-8.39 (d, J = 3.54
Hz, 1H), 7.42-7.40 (d, J = 3.54 Hz,
1H), 6.98-6.96 (d, J = 5.22 Hz, 1H),
4.89-4.87 (d, J = 531 Hz, 1H),
4.22-4.15 (m, 1H), 3.95-3.89 (m,
1H), 3.80-3.72 (m, 1H), 3.13-3.06
(m, 2H), 2.97-2.75 (m, 1H), 2.50-
2.49 (m, 1H), 2.13-1.84 (m, 4H).
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LC-MS: m/z 210 (MH"); 'H NMR
(DMSO-dg); & 9.94 (s, 11T, 8.76-

HN 8.75 (d, J = 4.20 Hz, 1H), 7.41-7.39
(d, J = 5.19 Hz, 1H), 6.99-6.98 (d, J

119 HC N = 522 Hz, 1H), 5.05-5.04 (d, J =
B 2.07 Hz, 1H), 4.28-4.15 (m, 2H),

s 3.75-3.70 (m, 1H), 3.20-3.10 (m,

M), 2.96-2.92 (m, 1H), 2.79-2.73
(m, 1H), 1.90-1.56 (m, 4H).

HN LC-MS: m/z 202 (MH"); '"H NMR
(DMSO-dg): § 8.19 (s, 3H), 4.89-
120 HCI 4.86 (d, J = 7.25 Hz, 1H), 4.06-4.00
| N—r p (m, 1H), 3.98-3.79 (m, 1H), 3.16-
S 3.06 (m, 2H), 2.76-2.62 (m, 2H),
1.99-1.98 (d, J = 2.14 Hz, 3M).
|

LC-MS: m/z 216 (MH*); '"H NMR
(DMSO-dg); & 9.25 (s, 1H), 8.67

HN
(s, 1H), 5.00-4.97 (d, J = 8.10 Hz,

121 HCI P 1TD), 4.08-4.00 (m, 1II), 3.88-3.79
| N (m, 1H), 3.41-3.14 (m, 2H), 2.77-

S 2.65 (m, SH), 2.01-2.00 (d, J = 2.10

Hz, 3H).

-

H,N LC-MS: m/z 216 (MH*); "H NMR
(CD;OD):. & 4.91-4.85 (m, 1),
122 HCI 4.20-4.12 (m, 1H), 3.91-3.84 (m,
| A\ = p 1H), 3.29-3.17 (m, 2H), 2.79-2.72
S (m, 2H), 2.57-2.43 (m, 2H), 1.22-
1.15 (m, 3H).
|

LC-MS: m/z 230 (MH"); 'H NMR
(CD;OD): . & 4.98-494 (m, 1H),

HN
. 422414 (m, 1H), 3.92-3.84 (m,
123 HCI p 1H), 3.36-3.33 (m, 2H), 2.80-2.69
| N (m, 5H), 2.62-2.51 (m, 1II), 2.50-
s 2.35 (m, 1H), 1.22-1.17 (1, J = 7.55
I
HN
—
—_—

-

Tz, 310).
"H NMR (CD;OD): § 7.20 (d, J =
2.0 Hz, 1H), 7.13 (d, J = 2.5 Mz,
1), 4.96 (d, J = 7.0 Hz, 1H), 4.23-
HCI 4.19 (m, 1H), 3.70 (td, J = 4.0, 11.0
Hz, 1H), 3.49 (dd, J = 3.0, 13.0 Hz,
1H), 3.22 (dd, J = 8.5, 13.0 Hz, 11I),
294286 (m, 1H), 2.81-2.75 (m,
1H) 2.69 (s, 3H).

124

[1006]
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LC-MS (6 2 ") 117
2, M"207 @ 1.1 =, 'HNMR
(CD;OD-d%: & 7.61 (s, 1), 7.16
(d, J = 4.76 Hz, 11I), 7.03 (s, 11D),
6.81 (d, J = 5.13 Hz, 1H), 5.94 (s,
1H), 4.16-4.12 (m, 1H), 3.93-3.86
(m, 1H), 2.87-2.80 (m, 1H), 2.74-
2.68 (m, 1H).

"H NMR (CD;OD): § 7.34 (d, J =
5.13 Hz, 1H), 6.89 (d, ] = 5.13 Hz,
1H), 5.06 (s, 1H), 4.25-422 (m,
1H), 3.83-3.77 (m, 1H), 3.38 (d, ] =
13.2 Hz, 1H), 3.16-3.12 (m, 1ID),
2.85-2.83 (m, 1H), 2.68-2.65 (m,
1H).

'"H NMR (CDsOD): & 7.34 (d, J =
5.13 Hz, 1H), 6.89 (d, J = 5.13 Hz,
1H), 5.06 (s, 1H), 4.25-422 (m,
1H), 3.83-3.77 (m, 1H), 3.38 (d, ] =
132 Hz, 1H), 3.16-3.12 (m, 1H),
2.85-2.83 (m, 1H), 2.68-2.65 (m,
11D).

-120 -

5

10-1637246



tol
el
1Ho

4
v

HS
|
HN\_
128 H
I
|
HN
129
| 4
|
HN
130
| N
S

[1008]

HCI

HCl

B
P
0%
3

CS; 80 mL/=2

FEOZ
HEHUAZ
2H
4.6 x 100 mm
LUXEEZX2
&0l A COL0H A
SE0 15%
OlAaZZHES
A 8B,
Boc-2& &
3HEr2 890l A
SFC
=cl& FME

CS; 80 mL/22
FEO2
H=-HAAZ
2H
4.6 x 100 mm
LUXZEEZX2
A0 A COL0H A
SE0 15%
OlAZZTHES
AESH
Boc-E2& &
3t 2 8901 A
SFC
22|12 SME

CS; 80 g/=2]
mEO=
HXAZEH
4.6 x 100 mm
23-01 &0lAM
COMAM SS0H

s==4

10-1637246

24 U0

'"H NMR (CD;OD): § 7.36 (d, J =
5.13 Hz, 1H), 6.89 (d, J = 4.76 Hz,
1H), 5.14-5.11 (m, 1H), 4.27-4.22
(m, 1H), 3.84-3.77 (m, 1H), 3.49-
345 (m, 1H), 3.26-3.23 (m, 1H),
2.89-2.81 (m, 1H), 2.73 (s, 3H),
2.70-2.64 (m, 1H).

"H NMR (CD;0D): & 7.36 (d, J =
5.13 Hz, 1H), 6.89 (d, J = 4.76 Hz,
1H), 5.14-5.11 (m, 1H), 4.27-4.22
(m, 1H), 3.84-3.77 (m, 1H), 3.49-
3.45 (m, 1H), 3.26-3.23 (m, 1H),
2.89-2.81 (m, 1H), 2.73 (s, 3H),
2.70-2.64 (m, 1H).

"H NMR (DMSO-d%: & 9.11 (br s,
1H), 8.59 (br s, 1H), 7.00 (s, 1H),
5.05-5.03 (d, J = 6.63 Hz, 1H),

HCL 43% (3810142 404396 (m, 1H), 3.87-3.80 (m,

2B 99:1)2

1H), 3.28-3.21 (m, 2H), 2.83-2.74

AHEE Boc-ESE (1 oy 261259 (d, T = 1.68 Hz,

StEf = 7801 A
SFC
=Zclel FME

3H), 2.13 (s, 3H).
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131

132
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cs; 80 g/=¢l
sxo2
?Iexﬁoﬁo}i 'H NMR (DMSO-d%): § 9.1 (br s,
SO Ay LD, 8.59 (br s, 11D, 7.00 (s, 11D,
Cour ez 505503 (d 1 = 663 Hz, 1H),
Ol ok (wssoom 404396 (m, 11D, 387-3.80 (m,
0 D e ST 1H), 328321 (m, 2H), 2.83-2.74

ZTES 99:1)2
A= Boo.2 s g (M, 2H), 2.61-2.59 (d, J = 1.68 Hz,
! 3H), 2.13 (s, 3H).

Stet= 7801 M
SFC
Zcle SME

CS; 4 mL/Z22)
o2
HleHuwARSE
46x100mm 'H NMR (DMSO-d): 8 9.16 (br s,
LUX #E2X 1), 8.58 (s, M), 7.02 (s, 1ID),
2 A0l A 5.07-5.05 (d, J = 8.07 Hz, 1H),
HCL  oo,014 =204 4.053.97 (m, 1H), 3.87-3.80 (m,
10% BlAO| AT 1H), 3.27-3.15 (m, 2I), 2.90-2.73
2os(1)=2  (m, 2H), 2.60 (s, 3H), 2.47-2.41 (m,
ALRE, 382 2H), 1.22-1.17 (t,J = 7.40 Hz, 3H).

7901l A SFC
=Zclel FME

CS; 4 mL/Z2)
szoz
TH| L- I =
o ;em)'(q éirna 'H NMR (DMSO-d): 8 9.16 (br s,
SO AR DT, 858 (s, U, 7.02 (s, 1D,
o 307505 (1 = 807 Hz, 1H),
HCl Lo 405397 (m, 1H), 387380 (m,
COMM SEM 1), 327.3.15 (m, 21, 2.90-2.73
10% =8 0122 1 om), 2.60 (s, 3H), 2.47-2.41 (m,
SEE(NE oy, 1.22-1.17 (1, T = 7.40 Hz, 310).
ABE SteE
7901 M SFC
=2|8 SME
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ses RE S HE e =4 [0IE
To =4
HS FB*
LC-MS: m/z 184 (MH"); '"H NMR

3H).

LC-MS: m/z 198 (MH"); '"H NMR
(DMSO-dy): & 9.17 (s, 1H), 8.75 (s,

N 1H), 6.62-6.61 (s, J = 0.95 Hz, 1H),

135 HCI B 4.13-4.06 (m, 1H), 5.09-5.06 (d, J =
® : 9.06 Hz, 1H), 3.78-3.70 (m, 1I),

330-3.08 (m, 2H), 2.69-2.52 (m,

SH), 2.40 (s, 3H).

H,N (DMSO-dg): 8 8.15 (s, 3H), 6.61 (s,
1H), 4.98-4.96 (d, J = 8.10 Hz, 1H),
134 HCI B 4.12-4.03 (m, 1H), 3.77-3.66 (m,
| ) 1H), 3.23-3.14 (m, 1H), 2.98 (s,
1H), 2.85-2.62 (m, 2H), 240 (s,
I

LC-MS: m/z 198 (MH"); '"H NMR
(DMSO-dg): 8 8.23 (s, 3H), 6.65 (s,

HaN 1H), 5.00-4.97 (d, J = 7.85 Hz, 1H),
136 HC1 4.13-4.06 (m, 1H), 3.77-3.69 (m,
| B 1H), 3.16-3.11 (m, 1H), 3.03-2.93
Y (m, 1H), 2.79-2.70 (m, 2H), 2.67-
[

2.58 (m, 2H), 1.23-1.18 (t, J = 7.50
Hz, 3H).

LC-MS: m/z 212 (MH"); '"H NMR
(DMSO-dg+D,0): & 6.64 (s, 1H),

5.02-5.00 (d, J = 7.82 Hz, 1H),
137 HCl 4.10-4.05 (m, 1H), 3.77-3.69 (m,
B 1H), 3.31-3.26 (m, 1H), 3.18-3.11
| / (m, 1H), 2.78-2.70 (m, 2H), 2.66-
2.63 (m, SH), 1.21-1.16 (t, J = 7.56
Hz, 3H).
I

LC-MS: m/z 202 (MH"); '"H NMR
(DMSO-dg): & 931929 (d, J =

AN 6.24 Hz, 1H), 8.85 (s, 1H), 6.59 (s,
138 HCl B 1H), 5.06-5.03 (d, J = 8.79 Hz, 11),
[ )¢ 4.13-4.09 (m, 1H), 3.81-3.79 (m,
1), 3.25-3.20 (m, 2H), 2.72-2.57
(m, SII).
LC-MS: m/z 184 (MH"); '"H NMR

HoN (DMSO-dg): 8 8.06 (s, 3H), 7.10 (s,

1H), 5.02-4.99 (d, J = 8.93 Hz, 1H),

139 | HCI B 4.19-1.13 (m, 1H), 3.80-3.72 (m,
Y 1H), 3.22-3.14 (m, 1H), 2.99-2.89

(m, 1H), 2.65-2.60 (m, 2H), 2.05 (s,

3H).
[1010]
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e o
= ax Go e =24 glold
Bis FR*
| LC-MS: m/z 198 (MH"); '"H NMR
HN (DMSO-dg): & 8.87 (s, 2H), 7.11 (s,
1H), 5.11-5.08 (d, J = 9.64 Hz, 11),
140 HCI B 4.02-4.13 (m, 1H), 3.82-3.74 (m,
| 1H), 3.35 (s, 1H), 3.20-3.12 (m,
1H), 2.60-2.50 (m, 5H), 2.09 (s,
3H).
LC-MS: m/z 198 (MH"); '"H NMR
HaN (DMSO-d): & 8.21 (s, 3H), 7.10 (s,
1H), 5.03-5.00 (4, J = 8.15 Hz, 1H),
141 HCl 4.18-4.12 (m, 1H), 3.80-3.72 (m,
| B 1H), 3.20-3.18 (m, 1H), 2.99 (s,
1H), 2.68-2.60 (m, 3H), 2.45-2.43
(m, 1H), 1.18-1.14 (t, J = 7.59 Hz,

3H).

LC-MS: m/z 212 (MH"); '"H NMR

|
HN
(DMSO-dg+D-0): & 7.08 (s, 1H),
142 HCI 5.05 (d, J = 10 Hz, 1H), 4.21-4.11
| P B (m, 1H), 3.80-3.65 (m, 2H), 3.35-
3.12 (m, 2H), 2.67-2.35 (m, 6H),
1.19-1.14 (t, J = 7.49 Hz, 3H).

"H NMR (CD,0D): § 7.20 (d, J =

HaN 1.5 Hz, 1H), 6.90 (d, J = 1.5 Hz,
11), 3.333.30 (m, 1I), 3.08 (m,
143 N HCl 7 1H), 2.99 (dd, J = 2.5, 3.0 Hz, 1H),
| 2.80 (apt, J = 1.5 Hz, 2H), 2.02-1.87
S (m, 2H), 1.85-1.81 (m, 1H), 1.71-
1.64 (m, 11I).

'H NMR (CD;0DY: § 7.21 (d, J =
| 1.5 Hz, 1H), 692 (d, J = 1.5 Hz,

1H), 3.36 (dd, J = 3.0, 1.0 Hz, 1H),
144 HC1 3.14 (m, 1H), 3.09 (dd, J = 3.0, 2.5
A V4 Hz, 1H), 2.80 (apt, ] = 1.5 Hz, 2H),
| 2.75 (s, 3H), 2.03-1.95 (m, 2H),
S 1.88-1.81 (m, 1H), 1.72-1.65 (m,
1H).

LC-MS: m/z 154 (MH"); 'H NMR
(DMSO-dg): 8 8.10-7.98 (d, J =

HN
) z 9.68 Uz, 2H), 7.39-7.38 (d, J = 3.95
145 B HCI Q Hz, 1H), 6.98-6.96 (d, J = 5.10 Hz,
S 1H), 3.35-3.30 (m, 1I), 3.16-3.11

(m, 1H), 2.97-2.79 (m, 3H), 2.70-

[1011] 2.61 (m, 1H), 2.27-2.22 (m, 1H).
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146

147

148

149

150

[1012]

HCI

HCI

HCI

HCI

HCI

24 O0IA

LC-MS: m/z 168 (MI*); '"H NMR
(CD;OD): & 7.33-7.31 (d, J = 4.20
Hz, 1H), 6.91-6.90 (d, J = 4.52 Hz,
1H), 3.49-3.32 (m, 2H), 3.11-2.80
(m, 4H), 2.76 (s, 3H), 2.35-2.24 (m,
1H).

LC-MS: m/z 228 (MIT*); '"H NMR
(DMSO-dg):. & 9.56-9.53 (d, J =
721 Hz, 1H), 8.38-8.29 (m, 1H),
6.76-6.75 (d, J = 2.46 Hz, 1H),
3.96-3.92 (t, J = 5.45 Hz, 2H), 3.33-
3.13 (m, 3H), 2.87-2.81 (m, 1H),
2.74-2.62 (m, 2H), 1.93-1.83 (m,
3H), 1.72-1.67 (m, 11).

LC-MS: m/z 214 (MH"); '"H NMR
(CD;0D): & 9.90 (s, 1H), 9.40 (s,
1H), 6.80-6.79 (d, J = 2.42 Hz, 11D),
3.98-3.86 (t, J = 5.51 Hz, 2H), 3.44-
3.39 (m, 2H), 2.30-3.21 (m, 2H),
2.71-2.67 (t, J = 5.01 Hz, 2H), 2.26-
2.21 (m, 2H).

LC-MS: m/z 218 (MH"); 'H NMR
(D>0): & 7.35-7.30 (m, 2H), 7.16-
7.11 (m, 1H), 6.97-6.87 (m, 3H),
5.65-5.63 (m, 1H), 3.33-3.31 (m,
3H).

LC-MS: m/z 232 (MH"); '"H NMR
(DMSO-dg); & 9.25 (s, 1H), 8.99
(s, 1H), 7.70-7.62 (d, J = 5.10 Hz,
1H), 7.12-7.33 (dd, J = 7.47 Hz,
1.50 Hz, 1H), 7.22-7.17 (m, 1H),
7.13-7.10 (d, J = 5.07 Hz, 1H),
7.07-7.00 (m, 2H), 5.85-5.81 (dd, J
=936 Hz, 2.75 Hz, 1H), 3.50-3.39
(m, 2H), 2.80 (s, 3H).

LC-MS: m/z 244 (MH"); '"H NMR
(DMSO-dg); & 10.16-10.14 (d, J =
3.60 Hz, 1H), 9.97 (s, 1H), 7.66-
7.64 (d, J = 5.13 Hz, 1H), 7.41-7.38
(m, 1H), 7.25-7.20 (m, 1H), 7.05-
7.01 (m, 2H), 3.67-3.63 (m, 1),
3.59-3.43 (m, 3H), 2.44-2.33 (m,
2H).
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]
THo

153

154

[1013]

O::i X gt
To HZE e
FB*

‘ cs; et e

HCI 1801l A SFC

22/ FME
cs; se2
HCI 180l Al SFC
£2|=l SME

CS; 4 mL/Z 2]
SECZ IEY
HIAsZXNAZ2H
4.6 x 100 mm
J|&® AD-H
HCl &0ilA CODIA

SE01 10%
HEtESS ALES,
SHE 2 690l A
SFC
2cl& FME

CS;4 mL/Z22

=22 I

HAas2XAZ2H

4.6 x 100 mm
J|1EH AD-H
A0l A CO0l A
SE0H 10%
HEtES2 AHES,
St 2 6901l A
SFC
=cl&E SME

HC1

=24 OIoI

LC-MS (6 2w ) 117
2 M"'238 @121 =;'HNMR
(CDCls): §7.10-7.09 (d, J = 5.1 Hz,
1H), 6.91-6.89 (d, J = 5.1 Hz, 1H),
490-4.84 (m, 1H), 4.27-4.21 (m,
1H), 3.81-3.73 (m, 1H), 3.04-2.94
(m, 1H), 2.78-2.70 (m, 1H), 2.67-
2.62 (m, 2H), 2.55-2.52 (m, 4H),
1.69-1.59 (m, 4H), 1.50-1.43 (m,
2H).

LC-MS (6 2 g9 117
2, M'238 @121 2;'HNMR
(CDCL): 8 7.10-7.09 (d, J = 5.1 Hz,
1H), 6.91-6.89 (d, J = 5.1 Hz, 1H),
4.90-4.84 (m, 1H), 4.27-421 (m,
11), 3.81-3.73 (m, 1H), 3.04-2.94
(m, 1H), 2.78-2.70 (m, 1H), 2.67-
2.62 (m, 2H), 2.55-2.52 (m, 41),
1.69-1.59 (m, 4H), 1.50-1.43 (m,
2I).

"H NMR (CD;0OD): & 6.40 (d, J =
2.0 Hz, 1H), 4.86 (m, 1H), 4.28-
423 (m, 1H), 3.90-3.84 (m, 1H),
3.45(dd, J = 2.5, 13.0 Hz, 1H), 3.23
(dd, T = 8.5, 13.0 Hz, 1H), 2.93-2.85
(m, 1H), 2.73 (s, 3H), 2.63 (dd, J =
2.0, 6.0 Hz, 1H).

"H NMR (CD;0D): & 6.40 (d, J =
2.0 Hz, 1H), 4.86 (m, 1H), 4.28-
423 (m, 1H), 3.90-3.84 (m, 1H),
3.45(dd, J =2.5,13.0 Hz, 1H), 3.23
(dd, J =8.5, 13.0 Hz, 1H), 2.93-2.85
(m, 1H), 2.73 (s, 3H), 2.63 (dd, J =
2.0, 6.0 Hz, 1H).
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see ax 2 Hzuwy 2.4 00/E
B35 FB*

'"H NMR (CD;OD): § 7.10 (d, J =
H,\{ 5.0 Hz, 1H), 6.84 (d, J = 5.0 Hz,
cs smz 1), 482(dd 1 =30,105 Hr, 1H),
156 Hcl 8’30“‘; 433 (dt, J = 4.5, 12.5 Hz, 110), 3.93-
A SFe =g 386 (m, 111,350 (dd, 1 =25, 125
I fve | Hz 1H), 339333 (n, 1H), 3.15-

S 3.08 (m, 1H), 3.01-2.80 (m, 1H),
2.78 (s, 3H), 1.99-1.88 (m, 2H).

'"H NMR (CD;OD): § 7.10 (d, J =

/ 5.0 Hz, 1H), 6.84 (d, J = 5.0 Hz,
HNS cs sms 1D, 482(dd,1=30,105 Iz, 11D,
157 s HCI 830( A 4.33 (dt, ] = 4.5, 12.5 Hz, 1H), 3.93-
N\ sFe =ojg 386 (m, 1), 3.50 (dd, J= 2.5, 12.5
| SME Hz, 1H), 3.39-3.33 (m, 1H), 3.15-
S 3.08 (m, 1H), 3.01-2.80 (m, 1H),
2.78 (s, 3H), 1.99-1.88 (m, 2H).
LC-MS (6 &2 gt 0.19
oD 2 M 187 @ 038 =;'HNMR
(CD,OD): & 7.28 (d, J = 5.13 Hz,
HNG 1), 690 (d, J = 5.13 Hz, 1I),
158 3 HCl K 5.04-5.00 (m, 1H), 4.29-4.24 (m,
1H), 3.85-3.79 (m, 1H), 3.56 (dd, J
R =2.57, 12.8 Hz, 1H), 3.31-3.21 (m,
S 1H), 3.04-2.96 (m, 1H), 2.84-2.78
(m, 1T).
LC-MS (6 = gred ) 2.03
2 M 224 @213 =;'HNMR
CS; 3182  (CD;OD): § 6.65 (s, 1), 3.97-3.89
159 HCl 9101l A (m, 2H), 3.57-3.47 (m, 3H), 3.34 (d,
SFC=E2lE T = 12.1 Hz, 1), 2.78-2.73 (m,
FME 4H), 2.32-2.28 (m, 2H), 1.24 (1, ] =
7.70 Hz, 3H).
LC-MS (6 & g ) 2.03
2 M'224 @213 =;'HNMR
CS;3H8=  (CD;0D): § 6.65 (s, 1), 3.97-3.89
160 ocl 910 A (m, 2H), 3.57-3.47 (m, 3H), 3.34 (d,
SFC 22lgl  J = 12.1 Hz, 1H), 2.782.73 (m,
SME 4H), 2.32-2.28 (m, 2H), 1.24 (1, J =
7.70 Hz, 3H).
LC-MS (6 = B ) 1.42
/\=5 2, M'207 @ 141 =;'HNMR
HN._~ cs: siae  (CDOD): 8761 (s, 1), 7.16 (d,
161 H HCl 12,50'||/H = 4.76 Hz, 1H), 7.03 (s, 1H), 6.81
i (d, T = 5.13 Hz, 1II), 5.94 (s, 1ID),
| SF?:MIEE"%' 4.16-4.12 (m, 1H), 3.93-3.86 (m,
1), 2.87-2.80 (m, 1), 2.74-2.68
(m, 11D).

[1014]
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[1015]

o
i
THo

€
fon

162

164

166

167

T
=
N\

0e

=gt
% [N

HC1

HCl1

HCl1

HCl

HC1

HCI

Cs; stet=
12501 A
SFC 22l&
SME

24 OI0I

LC-MS (6 = B ) 1.42
2, M'207 @ 1.41 =;'HNMR
(CD;0D): §7.61 (s, 1H), 7.16 (d, J
= 476 Hz, 1H), 7.03 (s, 1H), 6.81
(d, ] = 5.13 Hz, 1H), 5.94 (s, 1H),
4.16-4.12 (m, 1H), 3.93-3.86 (m,
1H), 2.87-2.80 (m, 1H), 2.74-2.68
(m, 1H).

LC-MS: m/z 204 (MHY; 'H NMR
(DMSO-dg): & 8.06 (s, 3H), 7.08 (s,
1H), 4.82-4.80 (d, J = 6.95 Hz, 1H),
4.15-4.11 (m, 1H), 3.80-3.77 (m,
1H), 3.03-2.96 (m, 1H), 2.88-2.68
(m, 3H).

LC-MS: m/z 218 (MHY); 'H NMR
(CD;0OD): & 6.84 (s, 1H), 4.94-4.91
(m, 1H), 4.31-4.24 (m, 1H), 3.91-
3.82 (m, 1H), 3.52-3.48 (m, 1H),
3.29-3.22 (m, 2H), 3.00-2.89 (m,
1H), 2.75 (s, 3H)

LC-MS: m/z 238 (MHY); '"H NMR
(CDsOD): & 7.45 (s, 1H), 4.97-4.94
(m, 1H), 4.35-4.28 (m, 1H), 3.92-
3.83 (m, 1H), 3.56-3.51 (dd, J =
13.12 Hz, 2.68 Hz, 1H), 3.23-3.02
(dd, J = 13.10 Hz, 18.16 Hz, 1H),
3.07-3.04 (m, 1H), 2.92-2.86 (m,
1H).

LC-MS: m/z 252 (MHY); '"H NMR
(CDCL); & 9.43 (s, 1H), 8.89 (s,
1H), 5.35-5.33 (d, J = 8.46 Hz, 1H),
427-423 (m, 1H), 3.94-3.86 (m,
1H), 3.55-3.52 (d, J = 9.27 Hz, 1H),
3.17-3.12 (m, 2H), 3.09-3.03 (m,
1H), 2.85 (s, 3H), 2.80 (s, 1H).

LC-MS: m/z 188 (MH"); 'H NMR
(D,0); §6.27-6.26 (d, J = 2.15Hz,
1), 4.85-4.84 (m, 1H), 4.15-4.09
(m, 1H), 3.84-3.76 (m, 1H), 3.34-
3.18 (m, 2H), 2.82-2.72 (m, 1H),
2.64-2.50 (m, 1H).
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[1016]

o
]
THo

T
fon

168

169

170

171

HCI

HCl1

HC1

HCl1

CS; stet=2
13901 A
SFC 2cl&l
FME

CS; &&=
13901 A
SFC 2c2l&
SME

CS; 4 mL/E2
FEL=z
H =0 A
ZFH
4.6 x100 mm
LUXAEZX-2
A0l CO0 A
SE0 10%
SlAbOI AT
ZEE(1:1)
w/0.1%

SFC =el& FME

=4 U0

LC-MS: m/z 202 (MH"); '"H NMR
(DMSO-dg): & 9.28 (brs, 1H), 8.73
(brs, 1H), 6.64-6.63 (d, J=2.11 Hz,
1H), 4.93-4.90 (m, 1H), 4.17-4.10
(m, 1H), 3.85-3.77 (m, 1H), 3.17-
3.06 (m, 1H), 2.83-2.73 (m, 3H),
2.62-2.51 (m, 3H).

LC-MS: m/z 184 (MHY); '"H NMR
(DMSO-dg): & 8.06 (s, 3H), 7.10 (s,
1H), 5.02-4.99 (d, J = 8.93 Hz, 1H),
4.19-1.13 (m, 1H), 3.80-3.72 (m,
1H), 3.22-3.14 (m, 1H), 2.99-2.89
(m, 1H), 2.65-2.60 (m, 2H), 2.05 (s,
3H).

LC-MS: m/z 184 (MHY); 'H NMR
(DMSO-dy): & 8.06 (s, 3H), 7.10 (s,
1H), 5.02-4.99 (d, J = 8.93 Hz, 1H),
4.19-1.13 (m, 1H), 3.80-3.72 (m,
1H), 3.22-3.14 (m, 1H), 2.99-2.89
(m, 1H), 2.65-2.60 (m, 2H), 2.05 (s,
3H).

LC-MS (6 = gre): 0.46
2 M 198 @ 048 =;'H NMR
(CD5OD): 8 6.99 (s, 1H), 5.12-5.09
(m, 1H), 4.32-4.27 (m, 1H), 3.86-
3.80 (m, 1H), 3.49-3.45 (m, 1H),
3.25 (dd, J = 8.43, 12.83 Hz, 1H),
274 (s, 3H), 2.73-2.68 (m, 1H),
2.58-2.52 (m, 1H), 2.15 (s, 3H).
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[1017]

172

174

175

=
B
0z
s

A
= 2

CS; 4 mL/Z22
"FEL=E
H=H A
E2H
4.6 x100 mm
LUXZEZ2X-2
HCl A0 A COL0l M
=&01 10%
SlAHO| A
FEHE(1:1)
w/0.1%
Crolsglotels

14001 A
SFC =Zcl= SME

CS; 4 mL/Z22
FEC=Z
HIXIMHEZ 2 EH
4.6 x100 mm
(S,8) 2301
HCL &40l Al COL01 Al
=&01 3%
lAOE S
(1:1)E AtE8,
SHEE 1210 A

SFC =cl& SME

CS; 4 mL/Z2
FE2=Z
dINMEZRH
4.6 x100 mm
(S,S) €301
HCL &0l A CO0 A
SZ0 3%
SlALOIE S
(1:1)E At8sl,
St 2 12101 M

SFC =¢2|& SME

HC1

=24 G0l

LC-MS (6 = B 0.46
2 M'198 @ 048 =;'HNMR
(CD;0D): § 6.99 (s, 1H), 5.12-5.09
(m, 1H), 4.32-4.27 (m, 1H), 3.86-
3.80 (m, 1H), 3.49-3.45 (m, 1H),
3.25 (dd, J = 8.43, 12.83 Hz, 110),
2.74 (s, 3H), 2.73-2.68 (m, 1H),
2.58-2.52 (m, 111, 2.15 (s, 3I).

LC-MS: m/z 216 (MHY); 'H NMR
(DMSO-dg): & 9.25 (s, 1H), 8.67 (s,
1H), 5.00-4.97 (d, J = 8.10 Hz, 1H),
4.08-4.00 (m, 1H), 3.88-3.79 (m,
1H), 3.41-3.14 (m, 2H), 2.77-2.65
(m, 5H), 2.01-2.00 (d, J = 2.10 Hz,
3H).

LC-MS: m/z 216 (MH"); 'H NMR
(DMSO-dg); & 9.25 (s, 1H), 8.67
(s, 1H), 5.00-4.97 (d, J = 8.10 Hz,
1H), 4.08-4.00 (m, 1H), 3.88-3.79
(m, 1), 3.41-3.14 (m, 2H), 2.77-
2.65 (m, 5H), 2.01-2.00 (d, J = 2.10
Hz, 3H).

LC-MS: m/z 168 (MH"); '"H NMR
(DMSO-dg): & 8.11 (s, 311), 6.96 (5,
1H), 3.31-3.25 (m, 1H), 3.08-3.02
(m, 1H), 2.97-2.94 (m, 1H), 2.80-
2.65 (m, 2H), 2.61-2.53 (m, 1H),
2.43-2.34 (m, 1H), 2.13-2.13 (d, J =
0.84 Hz, 3H).
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EEE 2% g mxwy =4 0lolel
#s B+
\ LC-MS: m/z 182 (MH"); '"H NMR
HN (CD;0DY: § 6.89 (s, 1H), 3.33-3.32
176 HCl (m, 1H), 3.31-3.28 (m, 1H), 3.09-
B Q 2.97 (m, 2H), 2.93-2.83 (m, 1H),
S 2.81-2.68 (m, 4II), 2.442.22 (m,

1H), 2.22 (s, 3H).

LC-MS: m/z 154 (MH"); '"H NMR

H2N (DMSO-dg): § 823 (s, 3H), 7.44-
177 el 7.43 (d, J = 4.50 Hz, 1), 6.87-6.86
| / Y (d, J = 4.85 Hz, 1H), 3.51 (s, 1H),

3.05 (s, 1H), 2.79-2.56 (m, 4H),
2.35-2.24 (m, 1H).

LC-MS: m/z 168 (MH"); '"H NMR

\ (DMSO-dg): & 9.07-9.06 (m, 2H),

HN 745744 (d, J = 4.88 Hz, 1H),

178 HCl 6.88-6.86 (4, J = 4.86 Hz, 1),

z:@ Y 360358 (d, J = 3.39 Hz, 1H),

Y, 3.20-3.13 (m, 1II), 2.97-2.86 (m,

H), 2.81-2.60 (m, 3H), 2.57-2.53
(m, 310), 2.43-2.31 (m , 111).

~

HN LC-MS: m/z 168 (MH"); 'H NMR

(DMSO-dq): & 8.10 (s, 3H), 7.02 (s,

179 | HCI 1), 3.09-3.01 (m, 2H), 2.84-2.75
Y, Y (m, 2H), 2.69-2.54 (m, 3H), 2.33-

2.21 (m, 1H), 2.09-2.08 (d, J = 0.93

Hz, 3H).

LC-MS: m/z 236 (MH"); 'H NMR
(DMSO-dg): 8 7.27-726 (d, J =

Q
180 HCL 3.99 Hz, 1H), 6.97-6.96 (d, J = 4.23
z Hz, 1H), 3.62-3.57 (m, 1H), 3.34-
N 321 (m, 3H), 3.10-3.02 (m, 1ID),
S

2.91 (s, 2H), 2.68 (s, 2H), 1.77-1.72
(m, 9I), 1.38 (s, 1I1I).

LC-MS: m/z 168 (MH"); '"H NMR

HeN (CDCL): & 7.11-7.10 d, J = 5.07

181 Hel Hz, 1H), 6.80-6.78 (d, J = 5.10 Hz,
® AA 1H), 2.99-2.89 (m, 3H), 2.70-2.60

(m, 2H), 2.05-1.71 (m, 1H), 1.77-

[1018] 1.59 (m, 1H), 1.44 (s, 2H).
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LC-MS: m/z 182 (MH"); '"H NMR
(CD;OD): § 7.26-7.24 (d, J = 5.10
Hz, 1H), 6.82-6.81 (d, J = 5.10 Hz,
1H), 3.42-3.23 (m, 2H), 3.14-3.06
(m, 1H), 2.74 (s, 3H), 2.69-2.65 (m,
2H), 2.320-2.07 (m, 1H), 2.03-1.96
(m, 1I1), 1.82-1.67 (m, 2H).

LC-MS: m/z 236 (MH"); '"H NMR
(CD;OD): § 7.15-7.14 (d, J = 5.15
Hz, 1H), 6.76-6.74 (d, J = 5.17 Hz,
1H), 4.09-4.05 (t, J = 12.90 Hz,
2H), 3.59-3.55 (1, J = 12.90 Hz,
2H), 3.43-3.36 (m, 1H), 3.19-3.17
(m, 1H), 3.12-3.01 (m, 1H), 2.64-
2.61 (m, 2H), 1.96-1.90 (m, 2I),
1.72-1.51 (m, 6H), 1.50-1.43 (m,
2H).

LC-MS: m/z 182 (MI); 'H NMR
(CD;0D): § 6.84 (s, 11T), 3.09-2.96
(m, 2H), 2.80-2.73 (m, 2H), 2.18 (s,
3H), 2.05-2.02 (m, 1H), 2.00-1.85
(m, 410).

LC-MS: m/z196 (MH"); 'H NMR
(CDsOD): & 6.74 (s, 1H), 2.95 (d, J
= 11.86 Hz, 1H), 2.83-2.76 (m, 1H),
2.74-2.68 (m, 2H), 2.65-2.60 (m,
1H), 2.52-2.45 (dd, J = 12.55 Hz,
6.96 Hz, 1H), 241 (s, 1H), 2.30-
226 (d, J = 13.27Hz, 1H), 2.21-
2.20 (m, 1H), 2.182-2.179 (m, 3H),
1.89-1.81 (m, 2H), 1.67-1.58 (m,
1H).

LC-MS: m/z 250 (MH"); '"H NMR
(CD;OD): & 6.72 (s, 1H), 3.01-2.97
(d, J = 10.96 Hz, 1H), 2.82-2.62 (m,
3H), 2.52-2.45 (m, 3H), 2.30-2.20
(m, 2H), 2.17 (s, 3H), 1.91-1.81 (m,
2H), 1.72-1.49 (m, 8H).
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LC-MS: m/z 195 (MH"); '"H NMR
(CDsOD): & 7.42-7.40 (d, J = 5.1
Hz, 1H), 6.90-6.89 (d, J = 5.1 Hz,
1H), 4.05-3.95 (m, 2H), 3.71-3.70
(m, 1H), 3.67-3.55 (m, 2H), 3.39-
3.35 (m, 1H), 2.80-2.79 (m, 2H),
255-248 (m, 1H), 2.39-2.84 (m,
11D).

LC-MS: m/z 209 (MH"); 'H NMR
(DMSO-dg): & 926923 (d, J =
8.75 Hz, 1H), 8.41-8.32 (m, 1H),
7.49-7.44 (dd, J = 8.75 Hz, 5.10 Hz,
1H), 6.91-6.88 (m, 1H), 3.94-3.90
(m, 2H), 3.94-3.92 (m, 1H), 3.19-
3.15 (m, 2H), 3.07-2.99 (m, 1),
2.73-2.61 (m, 2H), 2.01-1.80 (m,
3H), 1.71-1.67 (m, 1H).

LC-MS: m/z 209 (MH*); 'H NMR
(D:0): & 6.94 (s, 1H), 3.99-3.92 (m,
1H), 3.88-3.79 (m, 1H), 3.63-3.58
(m, 1H), 3.55-3.38 (m, 2H), 3.30-
326 (m, 1), 2.57-2.44 (m, 2ID),
2.38-2.20 (m, 2H), 1.98 (s, 3H).

LC-MS: m/z 223 (MHY); 'H NMR
(D,0): & 6.89 (s, 1H), 3.96-3.92 (m,
1H), 3.87-3.83 (m, 1H), 3.44-3.39
(d, J = 13.56 Hz, 1H), 3.24-3.20 (d,
J=12.30 Hz, 1H), 3.07-3.03 (d, J =
13.44 Hz, 1H), 2.89-2.81 (m, 1H),
2.48-2.47 (m, 2H), 1.96 (s, 3H),
1.90-1.78 (m, 3H), 1.72-1.67 (m,
1H).

LC-MS: m/z 224 (MH"); '"H NMR
(DMSO-dg): & 822-8.16 (d, J =
1320 Hz, 3H), 4.90-4.86 (t, J =
12.15 Hz, 1H), 4.01-3.94 (m, 1H),
3.82:3.75 (m, 1II), 3.05 (s, 2ID),
2.72-2.66 (m, 4H), 2.41-2.32 (m,
2M), 1.86-1.83 (m, 2I), 1.71-1.53
(m, 2H).
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LC-MS: m/z 238 (MH"); '"H NMR
(DMSO-de): 8 9.39-936 (d, J =
11.15 Hz, 1H), 8.70-8.64 (m, 1H),
5.01-498 (m, 1H), 4.03-3.95 (m,
1H), 3.83-3.76 (m, 1H), 3.17-3.02
(m, 2H), 2.79-2.57 (m, 7H), 2.50-
2.42 (m, 2H), 1.85-1.82 (m, 2H),
1.70-1.51 (m, 2H).

LC-MS: m/z 210 (MH"); 'H NMR
(DMSO-dg); & 8.23 (s, 3H), 4.91-
4.88 (d, J = 7.80 Iz, 111, 4.10-4.03
(m, 1H), 3.79-3.71 (m, 1H), 3.15-
3.10 (m, 1H), 3.01-2.92 (m, 1II),
2.88-2.70 (m, 4H), 2.62-2.58 (m,
2M0), 2.39-2.31 (m, 211).

LC-MS: m/z 224 (MH"); '"H NMR
(DMSO-dg); & 9.40 (s, 1H), 8.75
(s, 1ID), 5.02-4.99 (d, J = 9.05 Hz,
1H), 4.10-4.03 (m, 1H), 3.81-3.73
(m, 1H), 3.24-3.01 (m, 2H), 2.86-
2.71 (m, 4H), 2.68-2.50 (m, 5H),
2.42-2.35 (m, 2H).

LC-MS: m/z 238 (MH"); '"H NMR
(DMSO-dg); & 8.09 (s, 3H), 4.88-
485 (d, J = 9.81 Hz, 1I), 3.97-
3.78 (m, 2H), 3.55 (s, 2H), 3.12-
3.06 (m, 1H), 2.91-2.70 (m, 1II),
2.68-2.56 (m, 4H), 1.91-1.73 (m,
2H), 1.56-1.47 (m, 4H).

LC-MS: m/z 252 (MH"); 'H NMR
(D,0); & 4.91-4.89 (d, J=7.82 Hz,
1H), 3.88-3.87 (d, J = 4.74 Hz, 110),
3.74370 (m, 1H), 3.28-321 (m,
1H), 3.13-3.08 (m, 1H), 2.63-2.52
(m, 7H), 2.33 (s, 2H), 1.68 (s, 2H),
1.43 (s, 4H).

LC-MS: m/z 224 (MIH"); '"H NMR
(D,0); & 5.02-5.00 (d, J=5.72 Hz,
1H), 4.13-4.06 (m, 1H), 3.77-3.69
(m, 1I), 3.36-3.30 (m, 1H), 3.19-
3.12 (m, 1H), 2.65-2.42 (m, 3H),
2.36-1.68 (m, 3H), 1.66 (s, 4H).

- 134 -

SS90l 10-1637246



198

199

200

201

202

[1022]

W

e

[0

HCl

HC1

HC1

HC1

=

B
0z

BB

BB

BB

BB

CcC

s

24 OI0IE

LC-MS: m/z 238 (MH"); '"H NMR
(D,0). 8 5.06 (s, 1), 4.12-4.09
(m, 1H), 3.74 (s, 1H), 3.40-3.36 (m,
1H), 3.27-3.21 (m, 1H), 2.67 (s,
3H), 2.61-2.51 (m, 3H), 2.43-2.33
(m, 3H), 1.68 (m, 41D).

LC-MS: m/z 210 (MH"); '"H NMR
(DMSO-dg); & 8.14 (s, 3H), 4.98-
4.95 (d, J = 8.71 Hz, 1H), 4.15-4.08
(m, 1H), 3.77-3.69 (m, 1H), 3.16-
3.12 (m, 1H), 3.03-2.93 (m, 1),
2.84-2.79 (m, 2H), 2.67-2.52 (m,
410, 2.42-2.33 (m, 211).

LC-MS: m/z 224 (MIT*); '"H NMR
(DMSO-dg): & 9.13 (s, 1H), 8.74-
8.72 (d, J = 6.00 Hz, 1H), 5.09-5.05
(d, J = 9.20 Hz, 1H), 4.15-4.03 (m,
4H), 3.79-3.70 (m, 1H), 3.39-3.10
(m, 2H), 2.84-2.79 (m, 2H), 2.60-
2.57 (, J = 2.57 Hz, 4H), 2.42-2.33
(m, 2H).

LC-MS: m/z 238 (MI*); '"H NMR
(DMSO-dy); & 8.30 (s, 3H), 4.96-
493 (d, J = 792 Hz, 1H), 4.16-4.09
(m, 1H), 3.78-3.70 (m, 1H), 3.10-
3.08 (m, 1H), 3.00-2.91 (m, 1H),
276-2.69(m, 2H), 2.60-2.52 (m,
2H), 2.47-2.42 (m, 2H), 1.83-1.74
(m, 2H), 1.67-1.47 (m, 4H).

LC-MS: m/z 210 (MI*); '"H NMR
(DMSO-dg):. & 9.82-9.80 (4, J =
411 Hz, 1H), 8.86 (s, 1), 7.51-
7.49 (d, J = 5.04 Hz, 1H), 6.96-6.74
(d, J = 5.04 Hz, 11), 5.03-5.00 (d, J
= 7.17 Hz, 1H), 4.19-4.12 (m, 1H),
3.79-371 (m, 2H), 3.13 (s, 2H),
2.86-276 (m, 1H), 2.67-2.61 (m,
1H), 2.26-2.22 (m, 1H), 2.04-1.87
(m, 3H).
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LC-MS: m/z 210 (MH"); '"H NMR
(DMSO-dg); 8 10.19 (s, 1H), 8.90
(brs, 1H), 7.51-7.49 (dd, J = 5.01
Hz, 0.69 Hz, 1H), 6.94-6.93 (d, J =
5.01 Hz, 1H), 5.22-5.21 (d, J = 1.83
Hz, 1H), 4.25-420 (dd, J = 11.34
Hz, 5.31 Hz, 1H), 3.95(s, 1H), 3.75-
3.66 (1d, J = 11.34 Hz, 3.60 Hz,
1H), 3.19-3.04 (m, 2H), 2.86-2.74
(m, 1H), 2.64-2.59 (m, 1H), 1.90-
1.66 (m, 4H).

LC-MS: m/z 210 (MH"); '"H NMR
(DMSO-dg); & 9.82 (s, 1H), 8.87
(s, 1H), 451-7.49 d, J = 5.01 Hz,
1H), 6.96-6.94 (4, J = 5.04 Hz, 1H),
5.03-5.01 (d, J = 7.32 Hz, 1H),
4.19-4.12 (m, 1H), 3.79-3.70 (m,
2H), 3.13 (s, 2H), 2.86-2.76 (m,
1H), 2.67-2.61 (m, 1H), 2.26-2.22
(m, 1H), 2.04-1.87 (m, 3H).

LC-MS: m/z 210(MHY); 'H NMR
(DMSO-dg); & 10.23 (s, 1H), 8.90
(s, 1H), 7.51-7.49 (d, J = 5.78 Hz,
1H), 6.94-6.92 (s, J = 5.16 Hz, 1H),
522 (s, 1H), 4.25-4.19 (dd, J =
11.24 Hz, 5.45 Hz, 1H), 3.94 (s,
1H), 3.74-3.66 (ud, J = 11.31 Hz,
3.57 Hz, 1H), 3.19-3.08 (m, 2H),
2.80-2.75 (m, 1H), 2.64-2.58 (m,
1H), 1.91-1.63 (m, 4H).

LC-MS: m/z 198 (MH"); '"H NMR
(DMSO-dg):;, & 9.02-9.00 (d, J =
5.10 Hz, 1H), 8.14 (s, 1H), 7.43-
7.41 (d, J = 5.10 Hz, 1H), 7.04-7.02
(d, J=5.12 Hz, 1H), 4.82-4.81 (d, J
= 2.15 Hz, 1H), 4.22-4.15 (m, 1H),
3.79-3.68 (m, 2H), 2.91-2.77 (m,
2H), 2.40-2.37 (m, 3H), 1.39-1.37
(d, J = 6.96 Hz, 3H).

LC-MS: m/z 184 (MH"); 'H NMR
(DMSO-dg); & 7.90 (s, 3H), 7.41-
7.39 (d, J = 5.19 Hz, 1H), 7.00-6.98
(d, J=5.25 Hz, 1H), 4.72-4.71 (d, J
= 2.13 Hz, 1H), 4.70-4.12 (m, 11D),
3773.66 (m, 2H), 3.41-334 (m,
2M0), 1.36-1.34 (d, J = 6.72 Hz, 311).
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LC-MS: m/z 184 (MH"); '"H NMR
(DMSO-dg); & 8.38 (s, 3H), 7.43-
7.39 (d, J = 5.19 Hz, 1H), 6.70-6.98
(d, J = 5.22 Hz, 1H), 4.98(s, 1H),
4.97-422 (m, 1H), 3.82-3.81 (m,
1H), 3.71-3.62 (td, J = 11.13 Hz, J
= 3.53 Hz, 1H), 2.97-2.50 (m, 1H),
2.50-2.49 (m, 1H), 0.91-0.88 (d, J =
6.72 Hz, 3H).

LC-MS: m/z 198 (MH"); '"H NMR
(DMSO-dg):, & 9.24-9.14 (m, 2H),
7.42-740 (d, J = 5.17 Hz, 1H),
6.94-6.92 (d, J = 542 Hz, 1H),
5.17-5.16 (d, J =1.80 Hz, 1H), 4.27-
422 (m, 1H), 3.80 (s, 1H), 3.73-
3.65 (m, 1H), 2.98-2.88 (m, 1H),
2.77-2.72 (m, 1H), 259 (s, 3H),
0.93-0.91 (d, J = 6.62 Hz, 3H).

LC-MS: m/z 198 (MH"); '"H NMR
(DMSO-dg):; & 8.91 (s, 1H), 8.08
(s, 1H), 7.43-7.41 (d, J = 5.22 Hz,
1H), 7.04-7.02 (d, J = 5.22 Hz, 1H),
4.81-4.80 (m, 1H), 4.22-4.16 (m,
1H), 3.79-3.67 (m, 2H), 2.97-2.77
(m, 2H), 2.41-2.37 (t, J = 5.42 Hz,
3H), 1.39-1.37 (d, /= 6.75 Hz, 3H).

LC-MS: m/z 198 (MH"); 'H NMR
(DMSO-dg); & 9.20-9.10 (m, 2H),
7.42-7.40 (d, J = 5.10 Hz, 1H),
6.94-6.72 (d, J= 5.16 Hz, 1H), 5.15
(s, 1H), 4.27-422 (m, 1H), 3.79-
3.65 (m, 2H), 3.74-3.65 (td, J =
11.18 Hz, 3.42 Hz, 2H), 2.98-2.88
(m, 1H), 2.77-2.72 (m, 1H), 2.60 (s,
3H), 0.92-0.90 (d, J = 6.66 Hz, 3H).

LC-MS: m/z 184 (MH"); '"H NMR
(DMSO-dg); 8 8.03 (s, 3H), 7.52-
7.50 (dd, J = 0.58 Hz, J = 5.03 Hz,
1H), 6.96-6.94 (d, J = 5.04 Hz, 1),
483482 (d, J = 5.48 Hz, 1H),
4.17-410 (m, 1H), 3.77-3.69 (m,
1H), 3.47 (s, 1H), 2.80-2.61 (m,
2H), 1.43-1.40 (d, J = 6.63 Hz, 3H).
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LC-MS: m/z 184 (MH"); '"H NMR
(DMSO-dg); & 8.42 (s, 3H), 7.51-
7.49 (dd, J = 5.11 Hz, J = 0.62 Hz,
1H), 6.94-6.93 (d, J = 5.12 Hz, 1H),
5.14-5.13 (d, J = 1.50 Hz, 1H),
4.25-4.19 (m, 1H), 3.71-3.62 (td, J
= 11.12 Hz, 3.64 Hz, 1H), 3.54 (s,
1H), 2.84-2.72 (m, 1H), 2.63-2.57
(m, 1H), 1.01-0.98 (d, J = 6.95 Hz,
3H).

LC-MS: m/z 184 (MH"); 'H NMR
(DMSO-dg); & 7.87 (s, 3I), 7.53-
7.51 (d, J = 4.65 Hz, 1H), 6.97-6.95
(d, J =5.22 Hz, 1H), 4.82-4.80 (d, J
= 5.07 Hz, 1H), 4.18-4.14 (m, 1H),
3.78-3.69 (m, 1H), 3.52-3.44 (m,
1H), 2.78-2.62 (m, 2H), 1.40-1.38
(d, /= 6.57 Hz, 3H).

LC-MS: m/z 184 (MH"); '"H NMR
(DMSO-dg); & 832 (s, 3H), 7.51-
7.49 (dd, J = 5.01 Hz, J = 0.57 Hz,
1H), 6.95-6.93 (d, J = 5.01 Hz, 1H),
5.11-5.10 (d, J = 1.65 Hz, 1H),
4.25-420 (dd, J = 11.34 Hz, 4.98
Hz, 1H), 3.72-3.63 (td, J = 11.27
Hz, 3.51 Hz, 1H), 3.57 (s, 1H),
2.84-272 (m, 1H), 2.63-2.58 (m,
1), 1.01-0.98 (d, J =6.75 Hz, 3H).

LC-MS: m/z 198 (MH"); '"H NMR
(DMSO-dg); & 9.09 (s, 1H), 8.35-
8.32 (m, 1H), 7.53-7.52 (d, J = 5.12
Hz, 1H), 6.97-6.95 (d, J = 4.80 Hz,
1H), 4.93 (d, J = 1.7 Hz, 1H), 4.19-
412 (m, 1H), 3.80-3.72 (m, 1H),
3.54-3.51 (m, 1H), 2.77-2.64 (m,
2H), 2.50-2.45 (m, 3H), 1.46-1.43
(d, J = 6.64 Hz, 3M).

LC-MS: m/z 198 (MH); "H NMR
(DMSO-dg); & 9.42-9.17 (m, 210),
7.50-7.49 (d, J = 4.85 Hz, 1H),
6.94-6.92 (d , J = 5.18 Hz, 1H),
5.33-533 (d, J = 1.27 Hz, 1H),
4.24-4.19 (dd, J = 11.28 Hz, 5.37
Hz, 1H), 3.73-3.64 (td, J = 11.31
Hz, 5.37 Hz, 1H), 3.53(s, 1H), 2.84-
2.72 (m, 1H), 2.63-2.62 (m, 1H),
2.60 (s, 3H), 1.02-1.00 (d, J = 6.9
Hz, 3H).
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LC-MS: m/z 198 (MHY); '"H NMR
(DMSO-dg):;, 8 9.079.06 d, J =
5.45 Hz, 1H), 831 (s, 1H), 7.53-
7.52 (d, J = 5.01 Hz, 1H), 6.97-6.95
(d, J = 5.04 Hz, 1H), 4.94-4.92 (s, J
= 5.28 Hz, 1H), 4.19-4.13 (m, 1H),
3.80-3.72 (m, 1H), 3.42-3.49 (m,
1H), 2.82-2.64 (m, 2H), 2.50-2.45
(m, 3H), 1.46-1.43 (d, J = 6.63 Hz,
3H).

LC-MS: m/z 198 (MHY); 'H NMR
(DMSO-de):.. & 9.39-9.38 (d, J =
1.17 Hz, 1H), 9.16-9.14 (d, J = 4.92
Hz, 1H), 7.51-7.49 (dd, J = 4.95 Hz,
0.42 Hz, 1H), 6.94-6.93 (d, J = 5.01
Hz, 1H), 5.33-5.32 (d, J = 1.49 Hz,
1H), 4.24-4.19 (dd, J = 11.33 Hz,
521 Hz, 1H), 3.73-3.64 (d, J =
11.31 Hz, 3.57 Hz, 1H), 3.55-3.53
(m, 1H), 2.84-2.72 (m, 1H), 2.63-
2.58 (m, 4H), 1.10-0.99 (d, J = 6.72
Hz, 3H).

'H NMR (DMSO-d%: § 8.14 (br s,
3ID, 7.00 (s, 1ID), 4.97-4.90 (m,
1H), 4.02-3.94 (m, 1H), 3.85-3.78
(m, 111), 3.11-3.08 (t, J = 10.66 Hz,
2ID), 2.88-2.73 (m, 2I), 2.13-2.12
(d, J = 0.8 Hz, 3H).
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ses E g mEwy =5 Gl0/E)
#Hs EB*
CS; 4 mU/E2)
szoz
Hlepuaz
=g
HaN 46x100mm I NMR (DMSO-d%: § 8.14 (br s,
H LUX 222X 3H), 7.00 (s, 1H), 4.97-4.90 (m,
221 N HCI 2M0AH  1H), 402-3.94 (m, 1H), 3.85-3.78
| COMM SE=0 (m, 1H), 3.11-3.08 (¢, J = 10.66 Hz,
S 10% sl Akolers  2H), 2.88-2.73 (m, 2H), 2.13-2.12

A12 Al=s, (d,T7=0.8 Hz, 3H).
5t = 2900 Al
SFC =2/= SME

LC-MS (6 & ge): 0.67
2 M 201@ 063 =;'HNMR
HCI (CD;OD): § 6.90 (s, 1H), 5.05-5.02
K (m, 1H), 4.17-4.12 (m, 1H), 3.86-
3.81 (m, 1H), 3.46-3.42 (m, 1),
3.33-3.28 (m, 1H), 2.93-2.81 (m,
1H), 2.19 (s, 3H).

222

LC-MS (6 &£ 28 0.67
£, M'201@ 063 =;'HNMR
HC1 (CD;0D): § 6.90 (s, 1H), 5.05-5.02
K (m, 1H), 4.17-4.12 (m, 1H), 3.86-
3.81 (m, 1H), 3.46-3.42 (m, 1H),
3.33-3.28 (m, 1I), 2.93-2.81 (m,
1H), 2.19 (s, 3H).

223

2 M'201 @073 £;'HNMR
(CD;0OD): §6.99 (s, 1), 5.10 (d, J

HCI = 8.07 Hz, 1H), 4.32-4.27 (m, 1H),
3.86-3.80 (m, 1H), 3.48-3.44 (m,
1H), 3.27-3.24 (m, 1H), 2.76-2.68
(m, 1H), 2.57-2.52 (m, 1H), 2.14 (s,
3H).

224

D\|/D
HN_
| N
s
D\|/D
HN
?5&
S
D\?/D LC-MS (6 = gred): 0.70
HN
K)DQ

D\T/D LC-MS (6 = gty (.70

2, M'201 @ 0.73 =;'HNMR

(CD;0D): 8 6.99 (s, 1H), 5.10 (d, J

HCI = 8.07 Hz, 1H), 4.32-4.27 (m, 1II),

3.86-3.80 (m, 1H), 3.48-3.44 (m,

1H), 3.27-3.24 (m, 1H), 2.76-2.68

(m, 1H), 2.57-2.52 (m, 1H), 2.14 (s,
3H).

225

[1027]
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tol

e
fon

226

227

228

229

230

231

T
Z
..||/

0e

|JA
i

FB*

HC1

HCl

HC1

HC1

HCl

HCl

B
0z

EE

EE

EE

EE

s

24 00l

LC-MS (6 & 2y 0.17-
036 =, M' 187 @ 035 =;'H
NMR (CD;0D): 8 7.37 (d,] =2.93
Hz, 1H), 6.90 (d, J = 2.93 Hz, 1H),
5.16 (d,J = 7.33 Hz, 11I), 4.28-4.24
(m, 1H), 3.85-3.80 (m, 1H), 3.50 (d,
J = 12.8 Hz, 1H), 3.3-3.25 (m, 1H),
2.89-2.84 (m, 1H), 2.71-2.67 (m,
1H).

LC-MS (6 £ gy 0.17-
036 =, M"187 @ 035 =;'H
NMR (CD;0D): §7.37 (d,] =2.93
Hz, 1H), 6.90 (d, J = 2.93 Hz, 1H),
5.16 (d,J = 7.33 Hz, 110), 4.28-4.24
(m, 1H), 3.85-3.80 (m, 1H), 3.50 (d,
J =12.8 Hz, 1H), 3.3-3.25 (m, 1H),
2.89-2.84 (m, 1I), 2.71-2.67 (m,
1H).

LC-MS: m/z 207 (MH"); 'H NMR
(CD;OD): § 8.20-8.19 (d, J = 2.61
Uz, 110), 7.30-7.29 (d, J = 5.25 Hz,
1H), 6.79-6.74 (m, 2H), 6.08 (s,
1H), 4.21-4.15 (m, 1H), 4.04-3.96
(m, 11D, 3.11-3.02 (m, 11I), 2.98-
2.89 (m, 1H).

LC-MS: m/z 207 (MH"); 'H NMR
(D0); & 7.73 (s, 1H), 7.23-7.22
(d, J = 3.72 Hz, 1H), 6.82 (s, 1H),
6.41 (s, 1H), 6.02 (s, 1H), 4.00-3.95
(m, 1H), 3.85-3.81 (m, 1H), 2.77-
2.62 (m, 2H).

LC-MS: m/z 221 (MHY); 'H NMR
(CDsOD); & 7.31-7.29 (d, J = 5.19
Hz, 1H), 6.81-6.79 (d, J = 5.22 Hz,
1H), 6.56 (s, 1H), 6.09 (s, 1),
421-4.14 (m, 1H), 4.03-3.95 (m,
1H), 3.09-2.90 (m, 2H), 2.46 (s,
3H).

LC-MS: m/z 221 (MHY); 'H NMR
(CDsOD):, & 7.41-7.39 (dd, J =
5.09 Hz, 0.71 Hz, 1H), 6.95-6.93 (4,
J =5.07 Hz, 1H), 6.63 (s, 1H), 6.16
(s, 1H), 4.21-4.14 (m, 1H), 4.02-
3.94 (m, 1H), 2.97-2.87 (m, 1H),
2.84-2.75 (m, 1H), 1.19 (s, 3H).
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232

233

234

235

236

237

SN
|\
s

/=

HN_~
W,

HNe_~
|\
s

HN_~
|/

=
;;nrDQ

HC1

HC1

HC1

HC1

HC1

HC1

>

B
0z

EE

EE

EE

EE

EE

s

=4 OIoIH

LC-MS: m/z 221 (MH"); '"H NMR
(DMSO-dg):, & 9.71-9.66 (d, J =
15.52 Hz, 1H), 7.36-7.33 (m, 2H),
6.62-6.61 (d, J = 5.19 Hz, 1H), 5.98
(s, 1H), 5.91-5.90 (d, J = 1.77 Hz,
1H), 3.93-3.79 (m, 2H), 3.76 (s,
3H), 2.89-2.86 (t, J = 5.27 Hz, 2H).

LC-MS: m/z 221 (MH"); '"H NMR
(CDCL):. & 1201 (s, 1H), 7.85-
7.84 (4, J = 2.40 Hz, 1H), 7.30-7.28
(m, 1H), 6.91-6.87 (d, J = 5.07 Hz,
1H), 6.50-6.49 (d, J = 2.34 Hz, 1H),
6.08 (s, 1H), 4.20 (s, 3H), 4.07-4.00
(m, 1H), 3.96-3.88 (m, 1H), 2.91-
2.88 (m, 2H).

LC-MS: m/z 221 (MH"); '"H NMR
(CD;OD): 8 8.67 (s, 1H), 7.27-7.25
(d, J = 5.25 Hz, 1H), 6.57-6.56 (d, J
= 5.28 Hz, 1H), 5.97-5.96 (m, 1H),
425419 (m, 1H), 4.01-3.93 (m,
1H), 3.17-3.07 (m, 1H), 2.92-2.86
(m, 1), 2.29 (s, 3H).

LC-MS: m/z 221 (MH"); '"H NMR
(CD,OD):, § 8.17 (s, 1II), 7.33-
7.31(dd, J = 5.07 Hz, 0.75 Hz, 1H),
6.92-6.70 (d, J = 5.07 Hz, 11I), 6.02
(s, 1H), 4.27-4.20 (m, 1H), 3.97-
3.90 (m, 1H), 3.002.92 (m, 1H),
2.78-2.71 (m, 1), 2.24 (s, 3I1).

LC-MS: m/z 221 (MH"); '"H NMR
(CD;OD); & 7.16-7.14 (d, J = 5.19
Hz, 1H), 6.68-6.67 (d, J = 0.48 Hz,
1H), 6.64-6.62 (d, J = 5.16 Hz, 1H),
571 (s, 1H), 4.11-4.04 (m, 1H),
3.91-3.84 (m, 1H), 2.98-2.82 (m,
2H), 2.33 (s, 3H).

LC-MS: m/z 221 (MH*); '"H NMR
(CD;OD):, & 7.27-725 (dd, J =
5.07 Hz, 0.75 Hz, 1H), 6.87-6.85 (d,
J =5.04 Hz, 1H), 6.84 (s, 1H), 5.82
(s, 1H), 4.17-4.10 (m, 1H), 3.92-
3.86 (m, 1H), 2.89-2.81 (m, 1H),
2.76-2.69 (m, 1H), 2.34 (s, 3H).
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EEE ax
HS
=N
—~N z
238
| AN
S
/=
N
239
|/

240
W,

241
W,

A ge

= [

HC1

HCI

HCI 2

HCl

=
P
0z
T

EE

CS; 4 mL/E2
sEo=Z
HE=HHAZ
2H
4.6 x100 mm
LUXAEZE
2 4 0IM
CO0lA S=0H
10% S AH0IEH S
(1:1)E ArZ 8t
SHeH 2 2400 Al
SFC
= cl#® FME

=4 CIolH

LC-MS: m/z 221 (MIT"); '"H NMR
(CD;OD):. & 8.95 (s, 1H), 7.35-
733 (d, J = 525 Hz, 1H), 7.29 (s,
1H), 6.75-6.73 (d, J = 5.25 Hz, 1H),
6.10 (s, 1H), 4.02-3.97 (m, 2ID),
3.89 (s, 3H), 3.00-2.97 (m, 2H).

LC-MS: m/z 221 (MH"); 'H NMR
(CD;OD):;. & 8.96 (s, 1), 7.48-
747 (d, J = 1.11 Hz, 1H), 7.45-7.44
(dd, J = 5.07 Hz, 0.69 Hz, 111), 6.98
(d, J = 1.1 Hz, 1H), 6.25 (s, 1H),
4.09-3.92 (m, 2H), 3.88-3.87 (d, J =
0.45 Hz, 3H), 2.89-2.84 (m, 2H).

"H NMR (CD;OD): § 7.36 (d, J =
1.5 Hz, 1H), 691 (d, J = 1.5 Hz,
1H), 5.13 (d, J = 2.0 Hz, 1H), 4.26
(ddd, J = 3.0, 1.5, 0.7 Hz, 1H), 3.82
(dt, T = 3.0, 1.0 Hz, 1H), 3.46 (dd, J
=30, 0.7 Hz, 1H), 3.25 (dd, ] = 3.0,
2.0 Hz, 1H), 3.12 (g, J = 1.7 Hz,
2H) 2.91-2.83 (m, 1H), 2.71-2.65
(m, 1H), 1.32 (t, J = 1.7 Hz, 3H).

'"H NMR (CD;0D): & 7.36 (d, J =
1.5 Hz, 1H), 691 (d, J = 1.5 Hz,
1H), 5.13 (d, J = 2.0 Hz, 1H), 4.26
(ddd, J =30, 1.5, 0.7 Hz, 1H), 3.82
(dt, J = 3.0, 1.0 Hz, 1H), 3.46 (dd, J
=30, 0.7 Hz, 1H), 3.25 (dd, ] = 3.0,
2.0 Hz, 1H), 3.12 (g, ] = 1.7 Hz,
2H) 2.91-2.83 (m, 1H), 2.71-2.65
(m, 1H), 1.32 (t, J = 1.7 Hz, 3H).
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C =
=

FB*

CS; 4 mL/=2]
FEO=2
H=0LAZ
22l
4.6 x 100 mm
LUXLEZX

HCl 2 &0 A
CO0 M SE0H
10% &l AHNIE S
(1:1)2 AIE8H,
e = 24001 A
SFC
=el® SME

HCl

CS; 4 mL/Z22
RECZ
H=HHAZ
fHO
4.6 x100 mm
LUXEEZX

HCl 2 4 0M
CO0lM ES0H
8% Sl AL E S
(1:1)2 AISEH
SHEHE 24301 M
SFC
=¢clE FME

=24 OI0IH

"H NMR (CD;OD): & 7.36 (d, ] =
1.5 Hz, 1H), 691 (d, J = 1.5 Hz,
1H), 5.13 (d, J = 2.0 Hz, 1H), 4.26
(ddd, J = 3.0, 1.5, 0.7 Hz, 1H), 3.82
(dt, J = 3.0, 1.0 Hz, 1H), 3.46 (dd, J
=3.0, 0.7 Hz, 110), 3.25 (dd, J = 3.0,
2.0 Hz, 1H), 3.12 (g, ] = 1.7 Hz,
2H) 2.91-2.83 (m, 1H), 2.71-2.65
(m, 1H), 1.32 (1, ] = 1.7 Hz, 3H).

"H NMR (CD;OD): § 7.37 (d, J =
1.2 Hz, 1H), 691 (d, J = 1.2 Hz,
1H), 5.12 (apd, J = 1.8 Hz, 1H),
4.26 (ddd, J = 3.0, 1.5, 0.7 Hz, 1H),
3.82 (ddd, J = 3.0, 2.5, 1.0 Hz, 1H),
3.49-3.40 (m, 2H), 3.28-321 (m,
1H), 2.92-2.83 (m, 1H), 2.72-2.67
(m, 1H), 1.35 (dd, J = 2.3, 1.6 Hz,
6H).

"H NMR (CD,0D): § 7.37 (d, J =
1.2 Hz, 1H), 691 (d, ] = 1.2 Hz,
1H), 5.12 (apd, J = 1.8 Hz, 1ID),
4.26 (ddd, J = 3.0, 1.5, 0.7 Hz, 1H),
3.82 (ddd, J = 3.0, 2.5, 1.0 Hz, 1H),
3.49-3.40 (m, 2H), 3.28-321 (m,
1H), 2.92-2.83 (m, 1H), 2.72-2.67
(m, 1H), 1.35 (dd, J = 2.3, 1.6 Hz,
6H).
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C =
=

FB*

CS; 4 mL/=2)
FECZ
HeHHA2
£H
4.6 x 100 mm
LUXAEZX

HCI 2 &0IM
CO,0IM SE0H
8% ElAh &=
(1:1)S AIE8t,
SHE 2 24301 A
SFC
= clE SME

HC1

24 OI0IH

"H NMR (CD;0D): § 7.37 d, J =
1.2 Hz, 1H), 691 (d, J = 1.2 Hz,
1H), 5.12 (apd, J = 1.8 Hz, 1H),
4.26 (ddd, J = 3.0, 1.5, 0.7 Hz, 1H),
3.82 (ddd, J = 3.0, 2.5, 1.0 Hz, 1),
349340 (m, 2II), 328321 (m,
1H), 2.92-2.83 (m, 1H), 2.72-2.67
(m, 1), 1.35 (dd, J = 2.3, 1.6 Iz,
6H).

"H NMR (CD;OD): § 7.36 (d, ] =
1.3 Hz, 1H), 691 (d, J = 1.3 Hz,
1H), 5.24 (apd, ] = 2.5 Hz, 1H),
4.29-425 (m, 1H), 3.85 (dt, ] = 2.5,
1.0 Hz, 1H), 3.81-3.67 (m, 1H),
3.66-3.63 (m, 2H), 3.50 (dd, J = 3.0,
25 Hz, 1H), 331-3.12 (m, 2H),
291-2.83 (m, 1H), 2.73-2.68 (m,
1H), 2.19-2.00 (m, 4H).

LC-MS: m/z 246 (MH"); 'H NMR
(DMSO-dg): & 9.29 (s, 1H), 8.92
(s, 1H), 7.66-7.64 (d, J = 5.10 Hz,
1H), 7.10-7.37 (dd, J = 7.47 Hz,
1.50 Hz, 1H), 7.27-7.21 (m, 1H),
7.13-7.11 (d, J = 5.07 Hz, 1H),
7.07-7.00 (m, 2H), 5.88-5.84 (dd, J
= 9.36 Hz, 2.75 Hz, 1H), 3.50-3.39
(m, 2H), 3.07-3.02 (m, 2H), 1.27-
1.22 (t, J=7.23 Hz, 3H).

LC-MS: m/z 218 (MH"); '"H NMR
(DMSO-dg): § 8.40 (s, 3II), 7.71-
7.64 (m, 211), 7.59-7.57 (d, J = 5.10
Hz, 1H), 7.26-7.21 (m, 1H), 7.08-
7.03 (m, 2II), 5.87-5.82 (dd, J =
8.90 Hz, 3.23 Hz, 1H), 3.31-3.25
(m, 210).
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552 =
sEs S B E 24 00/E
B o
| LC-MS: m/z 232 (MH"); 'H NMR
N (DMSO-dq): § 9.36 (s, 1H), 9.09 (s,
1H), 7.72-7.70 (d, J = 5.10 Hz, 1H),
767175 (d, J = 627 Hz, 1H),
249 | HCI - 759757 (d, J = 5.13 Hz, 1M,
Y 727721 (m, 1H), 7.09-7.03 (m,

2H), 6.01-5.96 (dd, J=8.18 Hz, J =
4.28 Hz, 1H), 3.37 (s, 2H), 2.65 (s,
3H).

LC-MS: m/z 246 (MH"); 'H NMR
(DMSO-de+D,0): & 7.69-7.62 (m,
M), 7.56-7.55 (d, J = 5.07 Hz, 11),
250 HCI 7.26-7.21 (m, 1H), 7.09-7.03 (m,
2I0), 5.93-5.88 (t, J = 12.3 Hz, 1H),
344333 (m, 2H), 3.10-3.03 (m,
2H), 1.24-1.19 (t, J = 7.22 Hz, 31).

z /

CS; 4 mL/22
|E0=2
AxAz2H
46x100mm ' NMR (CD;OD): § 7.21 (d, J =
| HRAT AGA 1.5 Hz, 1H), 692 (d, ] = 1.5 Hz,
HN CO.0lK S0 1H), 3.36 (dd, J = 3.0, 1.0 Hz, 1H),
251 HCl  DIES:3Ak(1:1) 3.14 (m, 1H), 3.09 (dd, J = 3.0, 2.5
[ Wi O‘igﬁg%{?f(m 23'181()) o 915.5(HZ’ gﬁ;
~ o =215 G, , 2.03-1. m, N
s E5% OILZ2L 60 181 (m, 1H), 1.72-1.65 (m,
OI2IS AFBE, 11p)
51 14400 A
SFC
=25 FME

[1033]
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[1034]

CS;4 mL/=22)
sEo=z
AKX AZ2LEH
4.6 x 100 mm
XA A A
CO,0lM E=0H
Hel OIE=:Ea)

24 U0l

"H NMR (CD:OD): § 7.21 (d, J =
1.5 Hz, 1H), 6.92 (d, J = 1.5 Hz,
1H), 3.36 (dd, J = 3.0, 1.0 Hz, 1H),
3.14 (m, 1H), 3.09 (dd, J = 3.0, 2.5

wi3% 0|~ Z=2 @ Hz, 1H), 2.80 (apt, J = 1.5 Hz, 2H),
=5%0/AZ2E 2.75 (s, 3H), 2.03-1.95 (m, 2H),

Ot2IS At= &t

SHEHE 14400 A

SFC
=cle SME

HCl
HCl

A
HCI

FF
HC1

FF

1.88-1.81 (m, 1H), 1.72-1.65 (m,
1H).

"H NMR (CD;OD): § 9.85 (d, ] =
0.5 Hz, 1H), 7.88 (d, J = 0.5 Hz,
1H), 7.28 (d,] = 1.3, 1H), 6.73 (d, ]
= 1.3 H, 1H), 6.09 (s, 1H), 4.12-
3.95 (m, 2H), 2.99 (ddt, J = 11.0,
4.0, 1.5 Hz, 2H).

"H NMR (CD:OD): § 9.52 (d, ] =
0.5 Hz, 1H), 7.82 (d, J = 0.5 Hz,
1H), 7.34 (d,] = 1.3, 1H), 691 (d, J
=13 H, 1H), 6.17 (s, 1H), 4.15 (dt,
J =25, 13 Hz, 1H), 3.99-3.92 (m,
1), 2.96-2.87 (m, 1H), 2.81-2.75
(m, 1H).

LC-MS: m/z 254.4 (MH"); "H NMR
(CD;0D): § 7.89-7.86 (d, J = 8.61
Hz, 1H), 7.76-7.76 (d, J = 1.89 Hz,
1H), 7.37-7.34 (dd, J = 8.60 Hz,
1.97 Hz, 1H), 5.27-5.23 (m, 1H),
430-422 (m, 1H), 3.99-3.91 (m,
1H), 3.61-3.56 (m, 1H), 3.38-3.26
(m, 1H), 3.13-2.94 (m, 2H).

LC-MS: m/z 268 (MH"); 'H NMR
(DMSO-dg+D,0);. § 7.89-7.85 (d,
J =8.58 Hz, 1H), 7.77-7.76 (d, J =
1.38 Hz, 1), 7.37-7.34 (dd, J =
8.80 Hz, 1.70 Hz, 1H), 5.34-5.31 (d,
J = 7.77 Hz, 1H), 4.30-4.23 (m,
1H), 4.01-3.94 (m, 1H), 3.66-3.60
(m, 1H), 3.46-3.36 (m, 1H), 3.12-
3.00 (m, 2H), 2.80 (s, 3H).
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%‘ Iﬂx =13
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| FF
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S cl
H,N I
Cl HCI
| FF
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|
HN '
HCI
cl FF
|
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| HCl
FF
o
I
HN
| HC1
FF

C

24 UIoIH

LC-MS: m/z 254 (MH"); '"H NMR
(CD50DY: § 7.69-7.66 (dd, J = 6.95
Hz, 1.94 Hz, 1H), 7.47-7.40 (m,
2H), 5.30-5.26 (m, 1H), 4.32-4.25
(m, 1ID), 3.40-3.92 (m, 1H), 3.64-
3.60 (m, 1H), 3.42-3.35 (dd, J =
13.42 Hz, 8.45 Hz, 1H), 3.10-3.02
(m, 2ID).

LC-MS: m/z 268 (MH"); 'H NMR
(CDsOD): 7.72-7.70 (d, J = 1.7 Hz,
1H), 7.48-7.40 (m, 2H), 5.36-5.33
(m, 1H), 4.92-4.26 (m, 1H), 4.01-
3.95 )m, 1H), 3.73-3.68 (m, 1H),
3.51-3.44 (m, 1H), 3.10-3.03 (m,
2H), 2.80 (s, 3H).

LC-MS: m/z 288 (MH"); '"H NMR
(CD;0D): & 8.12 (s, 1H), 7.92 (s,
1H), 5.25-5.22 (d, J = 8.50, 1H),
4.30-4.23 (m, 1H), 3.99-3.91 (m,
1H), 3.61-3.40 (m, 1H), 3.37-3.33
(m, 111), 3.03-2.94 (m, 2H).

LC-MS: m/z 302 (MH"); 'H NMR
(CD;OD): & 8.12 (s, 1H), 7.97 (s,
1H), 5.33-5.29 (m, 1H), 4.31-4.24
(m, 1H), 3.99-3.92 (m, 1H), 3.71-
3.65 (m, 1H), 3.48-3.41 (dd, J =
13.10 Hz, 9.17 Hz, 1H), 3.07-2.99
(m, 2H), 2.80 (s, 3H).

LC-MS: m/z 254 (MH"); 'H NMR
(CD;OD): & 7.88-7.85 (d, J = 8.61
Hz, 1H), 7.74-7.73 (d, J = 1.65 Hz,
IH), 7.38-735 (dd, J = 857
Hz,1.79 Hz, 1H), 5.21-8.19 (m, 1H),
4.43-437 (m, 1H), 4.01-3.93 (m,
1H), 3.53-3.46 (m, 1H), 3.33-3.23
(m, 1H), 3.04-2.93 (m, 1H), 2.88-
2.82 (m, 1H).

LC-MS: m/z 268 (MIT"); 'H NMR
(CD;OD): & 7.90-7.87 (4, J = 8.55
Hz, 1H), 7.77-1.76 (d, J = 1.98 Hz,
1H), 7.40-7.36 (dd, J = 8.58 Hz,
2.04 Hz, 1H), 5.28-5.24 (m, 1H),
4.44-438 (m, 1H), 4.03-3.94 (m,
1H), 3.62-3.56 (m, 1H), 3.43-3.35
(dd, J = 12.95 Hz, 8.42 Hz, 1H),
3.00-2.96 (m, 1H), 2.90-2.79 (m,
1H), 2.79 (s, 3H).
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24 G0

LC-MS: m/z 254 (MH"); '"H NMR
(DMSO-dg): 8 8.24 (s, 3H), 7.78-
7.75 (dd, J = 7.31 Hz, 1.40 Hz, 1H),
7.54-7.46 (m, 2H), 5.21-2.19 (d, J =
6.24 Hz, 1H), 430-4.23 (m, 1H),
3.95-3.87 (m, 1H), 3.37 (s, 1H),
3.19-3.17 (m, 1H), 2.90-2.89 (m,
2H).

LC-MS: m/z 268 (MI"); 'H NMR
(DMSO-dg): & 9.44-9.38 (m, 1H),
8.93-8.86 (m, 1H), 7.80-7.75 (dd, J
= 7.34 Hz,1.43 Hz, 1H), 7.55-7.46
(m, 2H), 5.34-5.32 (d, J = 7.65 Hz,
1H), 4.30-4.23 (m, 1H), 3.97-3.89

3.30 (m, 1H), 2.97-2.83 (m, 2H),
2.62-2.59 (t, J = 4.80 Hz, 3H).

LC-MS: m/z 288 (MH"); '"H NMR
(MeOD): & 8.13 (s, 1H), 7.93 (s,
1), 5.20-5.15 (m, 1H), 4.44-4.37
(m, 1H), 4.01-3.93 (m, 1H), 3.53-
347 (m, 1H), 3.28-3.26 (m, 1H),
3.00-2.91 (m, 1H), 2.90-2.83 (s,
1H).

LC-MS: m/z 302 (MH"); '"H NMR
(MeOD): & 8.14 (s, 1H), 7.94 (s,
1H), 526-5.22 (dd, J = 8.51 Hz,
2.64 Hz, 1H), 4.43-4.38 (m, 1H),
4.02-3.94 (m, 1H), 3.61-3.56 (m,
1H), 3.43-3.36 (m, 1H), 2.99-2.96
(m, 1H), 2.92-2.90 (m, 111, 2.79 (s,
3H).

"H NMR (CD;0D): § 4.97 (dd, J =
2.0, 0.7 Hz, 111, 4.05-3.99 (m, 11I),
3.74-3.68 (m, 1H), 3.34-330 (m,
110), 3.18 (dd, J = 3.3, 2.5 Hz, 110,
2.64-2.58 (m, 2H), 2.32 (s, 3H),
2.26 (s, 310).

"H NMR (CD;OD): § 5.03 (dd, J =
2.0, 0.7 Hz, 1H), 4.08-4.01 (m, 1H),
3.74-3.67 (m, 1H), 3.39 (dd, J = 3.0,
1.0 Hz, 1H), 3.32-326 (m, 1H),
2.75 (s, 3H), 2.69-2.61 (m 2H), 2.33
(s, 3H), 2.26 (s, 3H).
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24 HIoIE

"H NMR (CD;0D): § 7.87 (d, ] =
2.0 Hz, 1H), 7.72 (d, J = 2.0 Hz,
1H), 7.42 (t, J = 2.0 Hz, 1H), 7.38
(t, J = 2.0 Hz, 1H), 5.19-5.15 (m,
1H), 439 (ddd, J = 3.0, 1.5, 0.7 Hz,
1H), 3.97 (ddd, ] = 3.0, 2.5, 1.0 Hz,
1H), 3.48 (dd, J = 3.3, 1.0 Hz, 1),
3.30-3.22 (m, 1H), 3.03-2.96 (m,
1H), 2.91-2.85 (m, 1H).

"H NMR (CD;OD): § 7.87 (4, ] =
2.0 Hz, 1H), 7.73 (d, J = 2.0 Hz,
1H), 7.42 (t, J = 2.0 Hz, 1H), 7.39
(t, J = 2.0 Hz, 1H), 5.25-5.22 (m,
1H), 439 (ddd, J = 3.0, 1.5, 0.7 Hz,
1H), 3.98 (ddd, J = 2.0, 1.7, 1.0 Hz,
1H), 3.57 (dd, J = 3.3, 0.7 Hz, 1H),
3.38 (dd, J = 3.0, 2.0 Hz, 1H), 3.05-
296 (m, 1H), 2.91-2.86 (m, 1H),
277 (s, 3H).

'"H NMR (CD;OD): § 7.87 (d, J =
1.7 Hz, 1H), 7.72 (d, J = 1.7 Hz,
1H), 7.43 (t, J = 1.7 Hz, 1H), 7.40
(dt, J = 1.7, 0.7 Hz, 1H), 4.18-3.72
(m, 2H), 3.74 (apd, J = 2.0 Hz, 1H),
3.65-3.58 (m, 2H), 3.47 (d,J = 3.0
Hz, 1), 2.93 (t, ] = 1.0 Hz, 2H),
2.60-2.54 (m, 1H), 2.48-2.39 (m,
1H).

"H NMR (CD;OD): § 7.87 (d, ] =
2.0 Hz, 1H), 7.73 (d, J = 2.0 Hz,
1H), 7.42 (1, J = 2.0 Hz, 1H), 7.38
(dt, J = 2.0, 0.7 Hz, 1H), 5.25-5.22
(m, 1H), 4.40 (ddd, J = 3.0, 1.5, 0.7
Hz, 1H), 3.98 (dt, J = 3.0, 1.0 Hz,
1H), 3.54 (dd, J = 3.3, 1.0 Hz, 1H),
3.36 (dd, J = 3.0, 2.0 Hz,1H), 3.14
(dg, J = 1.7, 0.7 Hz, 2H), 3.00-2.96
(m, 1H), 2.91-2.87 (m, 1H), 1.34 (t,
J=1.7 Hz, 3H).
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=4 OI0IH

=]

"H NMR (CD;0D): § 6.87 (s, 1H),
3.41-335 (m, 1H), 3.33-3.25 (m,
1H), 3.05-2.96 (m, 2H), 2.90-2.83

olAZ=2molols (m, 1H), 2.77-2.70 (m, 1H), 2.75 (s,

%= S8

3H), 2.39-2.30 (m, 1H), 2.20 (s,

olazzzes 3H).

AEsL Btet 2
1760l A SFC
=cl= FME

CS; 4 mL/Z22)
RECZE I
HiszZiA28
4.6 x100 mm
J|&® AD-H
2101 A COL0I A
0.1%

Ol AT Z2H0IES

== SEM
OlAEZ=Z2EEE
AEE 3tEtE
1760l A SFC
=cl=l SME

HCI
1

HCI

=]

"H NMR (CD;OD): & 6.87 (s, 1H),
3.41-3.35 (m, 1H), 3.33-325 (m,
1H), 3.05-2.96 (m, 2H), 2.90-2.83
(m, 1H), 2.77-2.70 (m, 1H), 2.75 (s,
3H), 2.39-2.30 (m, 1H), 2.20 (s,
3H).

LC-MS: m/z 218 (MH"); 'H NMR
(MeOD): & 6.84 (s, 1H), 5.08-5.03
(m, 1H), 4.28-4.22 (m, 1H), 3.89-
3.81 (m, 1H), 3.47-3.42 (m, 1H),
3.29-3.25 (m, 1H), 2.87-2.78 (m,
1H), 2.78 (s, 3H), 2.66-2.58 (m,
1H).

LC-MS: m/z 246 (MH"); 'H NMR
(MeOD): 6 7.49-7.36 (m, 5H), 7.21
(s, 1H), 5.36-5.32 (m, 1H), 4.26-
417 (m, 1H), 3.97-3.90 (m, 10,
3.08-3.00 (m, 1H), 2.93-2.88 (m,
1H), 2.81-2.70 (m, 2H).
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=24 OI0IH

LC-MS: m/z 260 (MH"); '"H NMR
(MeOD): § 7.50-7.38 (m, 5H), 7.24
(s, 1H), 5.42-5.38 (m, 1H), 4.27-
421 (m, 1H), 3.98-3.90 (m, 1H),
295293 (m, 1H), 2.92-2.85 (m,
2H), 2.80-2.71 (m, 1H), 2.47 (s,
3H).

LC-MS: m/z 247 (MH"); 'H NMR
CD;0D): & 8.90-8.88 (d, J = 6.87
Hz, 2H), 8.22-8.19 (d, J = 6.87 Hz,
2H), 7.99 (s, 1H), 5.67-5.62 (m,
1H), 4.31-424 (m, 1H), 4.03-3.91
(m, 1H), 3.22-2.85 (m, 4H).

LC-MS: m/z 261 (MH"); 'H NMR
(MeOD): & 8.90-8.88 (d, J = 6.87
Hz, 2H), 8.22-8.19 (d, J = 6.87 Hz,
2H), 7.99 (s, 1I), 5.74-5.71 (m,
1H), 4.31-4.24 (m, 1II), 4.03-3.95
(m, 1H), 3.32-2.94 (m, 410}, 2.61 (s,
3H).

LC-MS: m/z 288 (MH"); 'H NMR
(MeOD): & 7.85-7.82 (d, J = 8.40
Hz, 1H), 7.51-7.49 (d, J = 8.40 Hz,
110), 5.76-5.73 (d, J = 9.92 Hz, 110),
424-416 (m, 1H), 4.09-4.00 (m,
1), 3.67-3.61 (m, 1II), 3.41-3.35
(m, 1H), 3.12-2.99 (m, 2H).

LC-MS: m/z 302 (MH"); '"H NMR
(D,0): & 7.42-7.41 (d, J = 2.42 Hz,
1H), 7.15 (s, 1H), 5.50 (s, 1H), 4.00
(s, 2H), 3.45 (s, 2H), 2.98-2.85 (m,
2H), 2.70 (s, 3H).
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LC-MS: m/z 184 (MI"); 'H NMR
NH, (MeOD): §7.28 (d, J = 1.3 Hz, 1H),
6.85 (d, J = 1.3 Hz, 1H), 5.00-4.96
(m, 1H), 4.24 (ddd, ] = 2.8, 1.4, 0.3
Hz, 1H), 3.75 (dt, J = 2.8, 1.0 Hz,
| 1H), 3.10 (t, J = 1.7 Hz, 2H), 2.90-
Y 2.81 (m, 1H), 2.64-2.59 (m, 1H),
230-222 (m, 1H), 2.09-2.00 (m,

1H).

282 HCI

LC-MS: m/z 198 (MH*); 'H NMR
~ (MeOD): §7.29 (d, J = 1.3 Iz, 11I),
6.86 (d, J = 1.3 Hz, 1H), 5.00-4.97
(m, 1), 4.25 (ddd, J = 2.9, 1.5, 04

283 HCI B Hz, 1H), 3.75 (dt, J = 2.9, 0.9 Hz,
| S 1H), 3.23-3.12 (m, 2H), 2.90-2.81
/ (m, 1), 2.69 (s, 311), 2.64-2.59 (m,
1H), 2.33-2.25 (m, 1H), 2.12-2.02
(m, 110).
CS; 4 mL/22
szoz
UK AZSE
46x100mm ' NMR (CD;OD): § 7.35 (d, ] =

(S,8) 230-1
A0 A CO1 Al

1.3 Hz, 1H), 6.85 (d, J = 1.3 Hz,
1), 3.62-3.55 (m, 1ID), 3.33-3.24

284 ncr < 2l
| SEM 7% ek () 11), 3.11-3.05 (m, 1H), 2.90-
Y, o&(g;j&% 2.80 (m, 1H), 2.79-2.65 (m, 2H),
PP O 2.75 (s, 3H), 2.33-2.25 (m, 1H).
17801l Al SFC
=2/= FME
CS; 4 mL/Z2)
REO=
\ dINA2RE 1y NMR (CD,0D): § 7.35 d, J =

46x100mm 3y, 1H), 6.85 (d, 1 = 13 He,
285 3 HCl A%ﬁi %gglh 1H), 3.62-3.55 (m, 1H), 3.33-3.24
O@ i v, (m 1D, 311305 (m, 1H), 2.90-
SELETAE 280 (m, 1H), 279-2.65 (m, 21D,

Tas © 275(s 3H), 233225 (m, 1H).
ANES ShEr 2
1780l A SFC
2218 SME

[1040]
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"H NMR (CD;0D): 8 7.30 (d, J =
1.3 Hz, 1H), 691 (d, J = 1.3 Hz,
1H), 5.23 (apd, ] = 2.3 Hz, 1H),

HN/ﬁ
(x
286 HC1 4.29 (ddd, J =3.0, 1.5, 0.7 Hz, 1H),
F 3.88-3.77 (m, 2H), 3.76-3.46 (m,
| A 6H), 3.43-3.29 (m, 2H), 3.25-3.20
S

(m, 1H), 3.05-2.98 (m, 1H), 2.85-
2.80 (m, 1H).

/w '"H NMR (CD;OD): § 7.37 (d, J =
1.3 Hz, 1H), 691 (d, ] = 1.3 Hz,

N 11D), 5.40-5.33 (m, 1H), 4.82-4.25
287 HCI B (m, 2I1), 3.85 (i, J = 2.5, 1.0 Hz,
1), 3.88-3.75 (m, 6H), 3.54-3.44
| » (m, 1H), 3.28-3.12 (m, 2H), 2.91-
2.83 (m, 1H), 2.74-2.67 (m, 1H).

~ "H NMR (CD;OD): § 7.29 (4, ] =
N/} 0.7 Hz, 10D, 691 (d, J = 0.7 Uz,
(n 1H), 5.18 (d, J = 2.0 Hz, 1H), 4.27

288 HC1 (ddd, J =3.0, 1.5, 0.7 Hz, 1H), 3.87-
F 3.78 (m, 2H), 3.77-3.40 (m, 6H),

| N 3.39-3.12 (m, 3H), 3.11-2.87 (m,

S 1H), 2.99 (s, 3H), 2.92-2.82 (m,

1H).

~ "H NMR (CD;0D): § 7.35 (d,J = 1.
N/} 3 Hz, 1H), 6.90 (d, J = 1.3 Hz, 1H),
K/N 5.29 (brd, J = =2.3 Hz, 1H), 4.26

289 HCI (ddd, J = 3.0, 1.3, 0.7 Hz, 1H), 3.83
B (dt, J = 2.0, 1.0 Hz, 1H), 3.80-3.32

| P (m, 9H), 3.25 (m, 1H), 3.00 (s, 3H),

2.89-2.82 (m, 1H), 2.72-2.65 (m,

1H).

H,N LC-MS: m/z 183 (MH"); '"H NMR
(CD;OD): & 3.47-3.42 (m, 2I),
290 & HCI 321-3.09 (m, 1H), 2.99 (s, 3H),
| 4 2.88 (s, 2I), 2.35-2.14 (m, 2ID),
N 1.97-1.92 (m, 2H).

| LC-MS: m/z 197 (MH"); '"H NMR

HN (CD,ODY:. & 321 (s, 1H), 3.04-

2.94 (m, 1H), 2.91-2.87 (m, 1H),

291 HCI 2.73-2.64 (m, 2H), 2.61 (s, 3H),
| S,>_ 2.59 (s, 3H), 2.12-1.99 (m, 2H),

N 1.84-1.79 (m, 2H), 1.72-1.64 (m,

[1041] 1H).
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siete ax 2 ME e = [0IE]
HS ﬁ.;
H,N LC-MS: m/z 288 (MH"); 'H NMR
(CD;0DY: § 7.86-7.83 (d, J = 8.61
Mz, 110), 7.52-7.49 (d, J = 8.58 Hz,
292 | HC 1H), 5.76-5.73 (d, J = 9.90 Hz, 1H),
FF 424-4.17 (m, 1H), 4.07-4.00 (m,
1H), 3.66-3.62 (d, J = 11.19 Hz,
o’ % 1H), 3.42-3.38(d, J = 9.48 Hz, 1H),
3.17-3.00 (m, 2H).
| LC-MS: m/z 302 (MH"); '"H NMR
HN (CD;ODY: & 7.85-7.82 (d, J = 8.55,
1H), 751749 (d, J = 8.58, 1H),
293 | HCl 5.84-5.81 (d, J = 9.55, 1H), 4.25-
FF 4.19 (m, 1M), 4.08-4.01 (m, 1),
3723.67 (dd, J = 13.43 Hz, 2.48
Hz, 1), 3.54-3.47 (m, 11, 3.12-
cl cl 3.05 (m, 2H), 2.81 (s, 3H).
CS; 4 mL/=Z2)
/FE02
O = Ol A 2
HN 6 i%o mm T NMR (DMSO-d): § 8.22 (br s,
LUX sz p 31D, 6.70 (s, 11D, 4.85-4.83 (d, J =
294 HCL aionn coory 801 Hz, 1H), 4.13-407 (m, 1H),
B o010 78370 (m, 1H), 329 (s, 1H),
S = qas 2:912.67 (m, SH), 1.22-1.18 (1, J =
MeOHZ AT E, 25y 1, am)
Boc-25H stag 'V
90 A SFC
=22 FME
CS;4 mL/Z22]
KE0=2
HoNe_ m‘iﬂ'§ﬁ§ "H NMR (DMSO-d%): § 8.22 (br s,
295 - HCl Lux a=zx2 801 Hz, 1H), 4.13-4.07 (m, 1H),
m_/ A0l A COI A 378370 (m, 1), 329 (s, 1),
S Seg 0% 291-2.67 (m, 5H), 122118 (1, ] =

MeOHE Atgst, 7-50 Hz 3M).
Boc-2SE StE=S

90l A SFC

=2/ SME

[1042]
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LC-MS: m/z 183 (MHY); 'H NMR
(CD;0D): & 3.46-3.35 (m, 2H),
3.25-3.19 (m, 1H), 293 (s, 3H),
2.89-2.85 (t, J = 5.43 Hz, 2H), 2.12-
2.01 (m, 2H), 1.96-1.85 (m, 2H).

LC-MS: m/z 197 (MH*); '"H NMR
(CD;OD): & 3.51-3.33 (m, 3ID),
294 (s, 3H), 2.89-2.85 (m, 2H),
2.83 (s, 3H), 2.13-1.90 (m, 4H).

LC-MS: m/z 196 (MHY); '"H NMR
(CD;OD):. & 6.88 (s, 1H), 3.47-
3.38 (m, 1H), 3.27-3.26 (m, 1H),
3.18-3.09 (m, 2H), 3.06-2.97 (m,
2H), 2.93-2.83 (m, 1H), 2.80-2.68
(m, 1H), 2.47-2.38 (m, 1H), 8.24-
222 (m, 3H), 1.39-1.36 (1, J = 7.29
Hz, 3H).

LC-MS: m/z 202 (MHY); '"H NMR
(CD50OD): § 6.89 (s, 1H), 3.45-3.40
(m, 1H), 3.31-3.29 (m, 1H), 3.09-
294 (m, 3H), 2.74-2.65 (m, 4I),
2.28-2.17 (m, 1H).

LC-MS: m/z 196 (MHY); 'H NMR
(CD;OD):. & 6.93 (s, 1H), 3.45-
3.39 (m, 1H), 3.28-3.24 (m, 1H),
3.08-2.98 (m, 2H), 2.94-2.89 (m,
1H), 2.74-2.68 (m, 4H), 2.64-2.56
(m, 2H), 2.42-2.32 (m, 1H), 1.29-
1.24 (t, J = 7.52 Hz, 3H).

LC-MS: m/z 196 (MHY); '"H NMR
(CDsOD); & 3.39 (m, 1H), 3.28-
3.23 (m, 1H), 3.02-2.93 (m, 2H),
2.87-2.78 (m, 1H), 2.76 (s, 3H),
271261 (m, 1H), 2.35-2.22 (m,
1H), 2.31 (s, 3H), 2.10 (s, 3H).

LC-MS: m/z 236 (MHY); '"H NMR
(CD;0D); 8 6.89 (s, 1H), 3.78-3.75
(m, 1H), 3.58-3.52 (m, 2H), 3.21-
3.00 (m, 4H), 2.94-2.72 (m, 3H),
2.50-2.41 (m, 1H),2.23-2.22 (d, J =
0.96 Hz, 3H), 2.02-1.81 (m, 5H),
1.59 (s, 110).

- 156 -

10-1637246



_J
1o
Mo

304

306

[1044]

HC1

HCI

FF

FF

II

=4 Oole

LC-MS: m/z 310 (MHY); '"H NMR
(CD;OD): & 7.98-7.75 (m, 2H),
7.72-7.66 (m, 3H), 7.50-7.45 (t, J =
747 Hz, 2H), 7.40-7.37 (m, 1H),
5.29-526 (m, 1H), 4.47-4.41 (m,
1H), 4.06-4.00 (m, 1H), 3.63-3.58
(m, 1H), 3.45-3.38 (m, 1H), 3.63-
3.38 (m, 2H)), 2.80 (s, 3H).

LC-MS: m/z 296 (MH"); '"H NMR
(CD5OD): § 7.97-7.94 (d, J = 8.34
Hz, 1H), 7.88-7.87 (d, J = 1.26 Hz,
1H), 7.73-7.70 (m, 2H), 7.65-7.62
(dd, J = 837 Hz, 1.65 Hz, 1H),
7.51-7.48 (1, J = 7.47 Hz, 2H), 7.40-
7.35 (m, 1H), 5.37-5.34 (d, J = 8.52
Hz, 1H), 4.81-4.25 (m, 1H), 4.02-
3.94 (m, 1H), 3.70-3.64 (m, 1H),
342337 (m, 1H), 3.32-3.01 (m,
2H).

LC-MS: m/z 310 (MH"); 'H NMR
(CD,OD): & 7.96-7.91 (m, 21),
774171 (d, J = 7.11 Hz, 2H),
7.65-7.62 (dd, J = 8.40 Hz, 1.68 Hz,
1H), 7.50-7.48 (1, J = 7.47 Hz, 2H),
7.40-7.37 (m, 1H), 5.43-5.40 (d, J =
6.24 Hz, 1H), 4.84-4.28 (m, 1H),
4.02-3.96 (m, 1H), 3.77-3.72 (dd, J
=13.07Hz, J= 2.60 Hz, 1H), 3.53-
3.33 (m, 1H), 3.32-3.03 (m, 2H),
2.80 (s, 3H).

LC-MS: m/z 280 (MH"); 'H NMR
(CD;0OD): § 7.87-7.84 (d, J = 8.34
Hz, 2H), 7.58-7.57 (d, J = 1.80 Hz,
3H), 7.39-7.34 (m, 2H), 7.28-7.24
(m, 1H), 4.63-4.60 (m, 1H), 2.97-
2.88 (m, 2H), 2.30-2.21 (m, 1H),
2.08-1.94 (m, 3H).
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sets ax
M5
307
|
HN
308
/
| S/>—NH
N
I
_N
309
S
|/
HN
310
| AN
S
[1045]
stet= ax
B5
HN._
311 H
T
S
[1046] *FB= "S2l ©J("9| 201 0ICH.
[1047] D. & 2d
[1048] stEe] F-AHAAd FAF
A F7Fskit.
[1049] 1. ¥4

A
% [I7 02

HCl

2HCI

forma

te

HC1

HC1

=
g
0z
I3

II

CS; 4 mL/22)
FRECE
H=-HHAZ
£H
4.6 x100 mm
LUXAEZEE2
210l 4 COLI A
S&0 10%
Hx:MeOH:EtOH
(2:1:1)E AtE8H,

Ste=E
130l A SFC
=2l FME

P
ol
0
(3

CS; 4 mL/22)
AECZ
H-HEAZREH
4.6 x100 mm
LUXAEZX2
A0 A CO0l A
=80 10%
Hx:MeOH:EtOH
(2:1:1)E ALESH,
SterE
130l SFC
=cl&l SME

24 OIoIH

LC-MS: m/z 294 (MH"); 'H NMR
(DMSO-de): & 7.99-7.97 (m, 2H),
7.74-7.69 (m, 3H), 7.51-7.46 (t, J =
7.49 Hz, 2H), 7.40-7.38 (m, 1),
4.67-4.65 (m, 1H), 2.89 (s, 3H),
235229 (m, 1H), 2.23-2.18 (m,
1H), 2.13-2.03 (m, 2H), 1.61 (s,
2H).

LC-MS: m/z 212 (MH"); '"H NMR
(CD;OD): 8§ 3.49-3.43 (m, 1H),
3.31-3.28 (m, 2H), 3.16 (s, 3ID),
2.81 (s, 3H), 2.62-2.61 (m, 2H),
1.96-1.74 (m, 411).

LC-MS: m/z 198 (MH*); 'H NMR
(CD;ODY: & 733 (d,J = 1.2, 0.7
Hz, 1H), 7.15 (brs, 1H), 7.04 (dd, J
=12,03Hz, 1H), 482 (t,J=1.2
Hz, 1H), 4.00-3.94 (m, 1H), 3.88-
3.82 (m, 1H), 3.25 (d, ] = 1.2 Hz,
2H), 2.96 (t, J = 1.6 Hz, 2H), 2.85
(s, 6H).

GC-MS m/z 139 (M"); 'H NMR
(DMSO-d%): § 9.02 (s, 1H), 8.65 (s,
1H), 7.41-7.40 (d, J = 5.19 Hz, 110),
6.99-6.97 (d, J = 5.19 Hz, 1H),
5.03-5.00 (d, J = 8.13 Hz, 1H),
421-4.12 (m, 1H), 3.833.75 (m,
1), 3.52-3.48 (d, J = 12.43 Iz,
1H), 3.13-2.72 (m, 5H), 1.25-1.20
(t,J = 7.26 Iz, 3H).

24 OIoIH

GC-MS m/z 139 (MY; 'H NMR
(DMSO-d%: § 9.02 (s, 1H), 8.65 (s,
1H), 7.41-7.40 (d, J = 5.19 Hz, 1H),
6.99-6.97 (d, J = 5.19 Hz, 1H),
5.03-5.00 (d, J = 8.13 Hz, 1H),
421-4.12 (m, 1H), 3.833.75 (m,
1H), 3.52-3.48 (d, J = 12.43 Hz,
1H), 3.13-2.72 (m, 5H), 1.25-1.20
(1, ] = 7.26 Hz, 3H).

12
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[1050]

[1051]

[1052]

[1053]

[1054]

[1055]

[1056]

[1057]

[1058]

[1059]

S=S0ol 10-1637246

e AL dEARE=AF v s DA RRE ek 3 C57BL/6) vhe-AE ARSIt E Al
phg-2el 553 A wE(ae] mp)E Foiaiglan, FERR] = (0ptiMICE) E71 AlClAA AolA T 4ntz
PRRAE TOE ARFERITE. dob gl BE BEE Ade ueA] 7 B9 4 aAFoR ASHIIT. BE
TR A A 25 o] Bo BEAAA ALSAAT. A VIR wot, vheAE A T1Eel s 24
shglar,  wElstar, et AdI A4 B A¥EE RASSH. FES 12/12 F/ORE VIR
frAstAth. Aeg 30% WA 70%9] A 5F 20 WA 23CE FAANAT. AR

o h =
2OES A7 VIR S ke dE o Agsslah. 7 A, FES A el AA A

(Plexiglas) AF2+s W (27.3 ANE b Aaje] W= o] Ao o] =) o] T,
AL AW HeE 4 79 2 7474] ?@133 —‘%%5}55 IAHAUL.  olF A”E, w27t o] F g
m} gokEE 3 o2 Ry 4% wbd, 2loj¥ s (rearing activity) S 2 W oo 2 HE A5

vhg-2o] W8 E, Al SetE e FEAUA ng/ke, i.p)S FHRL, 302 V=D #F A4S 9l OF A
H el AR, 2 5 mp$zo] B wE PCP(5 mg/kg; i.p)E FYSEA, 60% 717+ H<¢F OF I8 o ot
Al AT, 4 OF A1 717k @r)o] OF v S A3 A28k

232 mH(acoustic startle)S 2 AZ 2ol i3t vlz2AF Hkal ¥kgo|th, o] Ald HA oA
(PPD= =% A= oldo AA= 7t A= AFdd o3 fdEs ¢ g HAE ougtt. PPl sy
ool AAEES, 9 QI 9 HAXF ATEREY AHRETRY FAMdel 7IQ1e AP A g AFedA
AREEITE. PPIE AAlREFoNA #EE= -5 Alol® (gating)dlAe] Ao S A EF2A ARE
Ho b, gFdt AAERAL oFE oA PCPE PPIE SFeiAlZ 4 ATk, mRzolA, A oFE ) 9
ZAd) 29 PCPoll o3 fdE PP galE GdAZ 5 9l

_L4

» =
71k NS A7) 7Rk oA EE AsE 69 xﬂ%o}t s 2RO W F, 10 PPI =55
F3e) Ao olFolhrt.  AF FI, 'Yl (FAD),
AR 2 ()7 ol = AellA 4, 8 2 12 dB, 74, 78 2 82 dB) % AR %
2082 ROl AE FFS 7 BE el AW £MZ AFSAT. 24 ADe 1FA 0Bl /=H B
50 ms F-A ZIEo AR, O %, F4 20 ms Jte] w2, o] Fek Al B2 A4S AT,
) A Aol BE AT SARAT. F7h 100 ns A% T, wE AT 40 s B AT, WS
B AAARE 100 ms Bk /S, W vl nsvbth ABYSY. AU 714
20 s WENE JPAFeln. AT AN R AL mY WS 53
#g'OARE, A1 838 25 A9 B =9 vhkeozA Ajty
dEEe oAl ARE ARtstar, 71w ik e2A ®Asl

PPI Al 30 & olfle) wlg-2& v]3]&, F2AZE(1 mg/kg; i.p) BE AlF SFEZ A3, PPI I&E
; .
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[1060]

[1061]

npo- 2o A o] AbA H2s A (PPI)o] T

o

SIS0

=}

Stet= 5

10 mg/kg

30 mg/kg

+++

100 mg/kg

+++

Stel= 58

10 mg/kg

++

30 mg/kg

100 mg/kg

+++

stet= 57

10 mg/kg

30 mg/kg

100 mg/kg

++

StEt= 4

10 mg/kg

+++

30 mg/kg

100 mg/kg

+++

Slete 27

10 mg/kg

30 mg/kg

100 mg/kg

3ter= 28

10 mg/kg

30 mg/kg

+++

100 mg/kg

++

ster=1

10 mg/kg

30 mg/kg

+++

100 mg/kg

+++
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[1062]

ol
=)

Stet=E 2

10 mg/kg

30 mg/kg

100 mg/kg

+++

EEEK

10 mg/kg

+++

30 mg/kg

+++

100 mg/kg

stet= 10

10 mg/kg

+++

30 mg/kg

+++

100 mg/kg

+++

oet= 75

10 mg/kg

30 mg/kg

100 mg/kg

Stet= 76

10 mg/kg

30 mg/kg

100 mg/kg

o= 13

10 mg/kg

30 mg/kg

100 mg/kg

ot &= 140

10 mg/kg

30 mg/kg

100 mg/kg

StE= 78

10 mg/kg

30 mg/kg

100 mg/kg
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EEEEE

Stet = 158

fol
]

3 mg/kg -
10 mg/kg -
30 mg/kg -
100 mg/kg +++
stet= 130

3 mg/kg -
10 mg/kg -
30 mg/kg -
SHErE 131
3 mg/kg -
10 mg/kg -
30 mg/kg -

30 mg/kg -

100 mg/kg +++
StetE 172

3 mg/kg -
10 mg/kg -
30 mg/kg -
100 mg/kg -
stEr=E 129
3 mg/kg +++

10 mg/kg +++

30 mg/kg +++
steh=2 310

3 mg/kg -
10 mg/kg -
30 mg/kg +++

[1063]
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[1064]
[1065]
[1066]
[1067]
[1068]
[1069]

[1070]

SEEIFHE

28t = 205

fol
]

3 mg/kg B
10 mg/kg -

30 mg/kg H

Ster=E 311

3 mg/kg -
10 mg/kg -

30 mgrkg -

Stef S 213

3 mg/kg -

10 mg/kg H

30 mg/kg -
stet= 170

3 mg/kg -

10 mg/kg H

30 mg/kg +++
stet= 242
3 mg/kg -
10 mg/kg -
30 mg/kg -

ster= 127

3 mg/kg H
10 mg/kg -

30 mgrkg H

stef = 102

3 mg/kg -
10 mg/kg -
30 mg/kg -

P<0.05(H] 3] 2ol dial)

-1 PPIOIA] ®ist §ls.

+1 18] AR A2 oA 4R e PPI S7HP gk < 0.05)
+: 23] Abd H2 Aol ddet PP S7HP gk < 0.05)
0 33] AP FH2x B dddk PPI S7HP #k < 0.05)
[

=]

2]
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[1071] uhg-2o A o] PCP-frieyl dotds whgol ek shetEe] a3t
SIS SIS S & 0lsHel (em)
2 4
0.3 mg/kg 5t& = + PCP +
1 mg/kg atelE + PCP +
3 mg/kg St&F= + PCP +
10 mg/kg 3t &t 2 + PCP +
30 mg/kg 2t&l= + PCP +
100 mg/kg 3t &= + PCP +
stet= 27

0.3 mg/kg 3t&t= + PCP -
1 mg/kg 5l & = + PCP ;
3 mg/kg &&= + PCP -

10 mg/kg 2t &F= + PCP +
30 mg/kg 2t&r= + PCP +
100 mg/kg 8t &t = + PCP +
ster= 28
0.3 mg/kg 3t &= + PCP +
1 mg/kg 5181 = + PCP n
3 mg/kg SteF = + PCP +
10 mg/kg 2t &f & + PCP +
30 mgrkg 2t&t= + PCP +
100 mg/kg 3tet= + PCP +
stet= 2
10 mg/kg 3t = + PCP +
30 mg/kg 3t &S + PCP +

100 mg/kg 3t &F & + PCP -
Stet= 3
10 mg/kg 3t + PCP -
30 mg/kg 382 + PCP -
100 mg/kg 3t &t = + PCP -

[1072]
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[1073]

SIetEIF0 & 0lsHel (em)
ster=1

10 mg/kg stet= + PCP +
30 mg/kg 3t &2 + PCP +
100 mg/kg 3tet= + PCP -
3etE2 5

10 mg/kg 3t&t2 + PCP +
30 mg/kg 3t&FE + PCP +
100 mg/kg St&HE + PCP +
3t = 57

10 mg/kg stet=2 + PCP +
30 mg/kg 3H&FE + PCP +
100 mg/kg stet= + PCP +
stet= 58

10 mg/kg stet= + PCP +
30 mg/kg 2tet= + PCP +
100 mg/kg 5l &/ = + PCP n
3= 10

10 mg/kg 3t&H= + PCP +
30 mg/kg 3t&t= + PCP +
100 mg/kg 3t&t= + PCP +
3= 75

10 mg/kg 382 + PCP +
30 mg/kg 3t&tE + PCP -
100 mg/kg 3t &+= + PCP +
otef= 76

10 mg/kg 38 =2 + PCP -
30 mg/kg 3t 8= + PCP -
100 mg/kg 3t 8t 2 + PCP +
stet= 140
10 mg/kg 3t &= + PCP -
30 mg/kg 2t&F 2 + PCP -
100 mg/kg St&H=2 + PCP +

- 165 -

ol

10-1637246



[1074]

& 0lsHel (em)

StEr= 78

10 mg/kg 3t&t= + PCP +
30 mg/kg 3tEtE + PCP +
100 mg/kg 518l = + PCP n
st = 129

0.3 mg/kg 3t&r= + PCP +
1 mg/kg 8tetE + PCP +
3 mg/kg 3t &= + PCP T
10 mg/kg 3tEt= + PCP +
30 mg/kg S8t = + PCP +
100 mg/kg 51 &/ = + PCP T
stet=2 130

0.3 mg/kg st&t= + PCP -
1 mg/kg 8t& & + PCP -
3 mg/kg 3t& = + PCP T
10 mg/kg 3t &2 + PCP +
30 mg/kg 3tEtE + PCP +
100 mg/kg 31 &t = + PCP +
ster=2 119

10 mg/kg 3t&t2 + PCP +
30 mg/kg St&t= + PCP +
100 mg/kg skt = + PCP +
atet= 158

1 mg/kg 2t = + PCP +
3 mg/kg 3tEt= + PCP +
10 mg/kg 3t&H = + PCP +
30 mg/kg Stet= + PCP +
100 mg/kg stet2 + PCP +
stet= 131

0.3 mg/kg otet= + PCP -
1 mg/kg 3t&f= + PCP +
3 mg/kg 5l & = + PCP T
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[1075]

Sl =2ISHS

& 0lsHal (em)

stet=E 171

1 mg/kg 3t& = + PCP

3 mg/kg 3t&HE + PCP

10 mg/kg 58 = + PCP

30 mg/kg SHEHE + PCP +
ot et=E 172

0.3 mg/kg 32 + PCP -
1 mg/kg 382 + PCP +
3 mg/kg 382 + PCP +
10 mg/kg 3l & = + PCP -
30 mg/kg Stef= + PCP -
ster=E 127

0.3 mg/kg ster=E + PCP -
1 mg/kg 2t &= + PCP -
3 mg/kg 2t &= + PCP +
10 mg/kg 2t &f= + PCP +
30 mg/kg 38t E + PCP -
stEt=E 310

0.3 mg/kg 2t&f= + PCP +
1 mg/kg 2t&= + PCP -
3 mg/kg 3t&f =2 + PCP -
10 mg/kg 38t 2 + PCP +
30 mg/kg 2t&FE + PCP +
stet= 311

0.3 mg/kg 3t&t= + PCP -
1 mg/kg 3tet= + PCP +
3 mg/kg 3t&t= + PCP +
10 mg/kg 3tet= + PCP +
30 mg/kg stetE + PCP +
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[1076]
[1077]
[1078]
[1079]

[1080]

[1081]

SS90l 10-1637246

St SIS0 E Z 0lsH2 (cm)
&= 205
0.3 mg/kg 3t&t= + PCP +
1 mg/kg 518/ = + PCP +
3 mg/kg 3HEt=E + PCP +
10 mg/kg stet= + PCP +
30 mg/kg 3t &HE + PCP +
3tetE 213
0.3 mg/kg stet= + PCP +
1 mg/kg 5H8HS + PCP +
3 mg/kg ot8HE + PCP +
10 mg/kg 3t&t= + PCP +
30 mg/kg 32 + PCP +
stet= 170
0.3 mg/kg 382 + PCP -
1 mg/kg ste&t= + PCP -
3 mg/kg otgt=E + PCP -
10 mg/kg 3t&= + PCP -
30 mg/kg 3t&t= + PCP -
Ster= 242
0.3 mg/kg &t& 2 + PCP -
1 mg/kg ot ef = + PCP +
3 mg/kg 3t&E + PCP +
10 mg/kg 2tel= + PCP +
30 mg/kg 3tet=E + PCP +
3tet=2 102
0.3 mg/kg 3t&E + PCP -
1 mg/kg 3t&t= + PCP +
3 mg/kg 3tEtE + PCP +
10 mg/kg 3t&t= + PCP +
30 mg/kg 3tEHE + PCP +

P<0.05(H]3]= + PCPel thah)

-0 PCP e e] oAl gle

Bl Qg vE 5
82, 28 FxLdo] B
= H5d 5 2
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