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A Rz RTE 247t 42, (2, Corl2Ro, Eewzc, 27, bedesaFid, Hede=ang

d, mE SEEA, 82 w4, (A0S, GA2Re, HEdssefad, dedssaved, wt
veEide A89 (L Uery 47 sgdon Ay wi

D RE Aweld me olxdlmedels Auss oFueeln, J7] o]F ;e R o2 Ay, o]

oA R'7R'e Ax GRS B AFY 5 Aw, olFo] dx Aol AFdte] oE YL, WL, A3

HEd, AAAY, o, 1SR m g naE e, ) aole 92, o=
SA, 0L, G SASAERE A4 SYdow da | wE 20 AT Yol AR 5 Qoo

g) pE AT 1oAY Ee

rlo

h) R& F&0la, nd ZF 2019, nd FF 2031, X+ 05 YEWAY; Ee

D) RE= Fxoli, ne A4 201, n& A 20)1, X= (RRE UER®, o§7]o)A R'e R Fa T 82
omnE 747 SyPson AuEA) wi

P RE F2olm, ne A% 200, n& S 2013, X= NR'E UEhi, 7] HelA RE 42, dd ==

~00-0-R'0]3L &}7]oll A R €5 S| AL; B

K) RS 2-EZF o 2udag-5-do] Ak i
1) R2 2-E¥ We s g nel-5-2o]Ar}; w=

m n& AF 2013, ne AS 2007, X& RRE Wehlln, 47] 2elA R'sh R'E 27 aolAny Ee

n) ne A5 lolm, me A4 3olW, X= (RR'E Uehlm, A7) Aeld R'sh R 22 BaolAu; wx

0) R& F&0li, n& A 2019, md AF 30]a, X& 08 YehAY; =&

p) RE 6% 94209 CI, F, OCH;, CHy, CFy7b ASAG AR5 ok, 29 92 F7be) A8AE 74470

e (I-)) S22 4oss 8844 (Do) BFEse] A} 19 YA
|, xRSt o R gk e 1ol AF Hbe il o] gulaiEe] #at slelt,

[ lR3
N) H
2
N N\"/R (I-a)
)l\ Z (6]
R* "N
471 Al A,
R'e 52, &2, =24, 02, (L2 dSA, 820,98 Hd, CGAIEREE, GAlERddSA,

Cos I FEDAC, LAEA T NRR I 37] Hol A Rt R e F, G, CoFRIAERE 242 59
How e, of7jolA R e Ax Axks} 87
d, AR, WA e mEEed 2elE JASY, 47 2t 6Ldd, (LS, 2R, 3
Al B CE A7t R 7] 2R =

e



[0057]

[0058]

[0059]

[0060]

[0061]

[0062]
[0063]

[0064]

R Aleed £t oladmedeiy AUt oZueela, 47] 0% gt F&, T, =24, 2

10_11

7, CLeR A, oA ZFRER, oA FREANSA], 280,27 2 R R 025E 27 Sgdos Ay
1 mE 20 AEAE ADHW, A7) Aol R TR & Fh, 0, GoAlZRS, T, b

Efslegfeld, HEGS=2dgd, B =2, 2 Hd, 243X, CieAl
Z2iehd, HEHGs|=rvetd, e R2fvde A3E CGERTY 44 sy4om JdeYuny; 47] Ao
AR R Akt A AR 4 AL, olEo] FAa At AF st opAlETId, IEEvd, 4y

‘o il
od, T3zt ]‘é, ofAlgtd, M[1,4]-SAHAI9E e Z2EEd uE s, A7) e g2, =F
Al G2, CuEdEA, CuEAZACLEE, GAERES, CLeZd7tEand, CLedSAZIERYd, (LW

AsAtER ol B HESAR A8E (L AARYE 247 SYson A 1 Ex 20 ARAZ

oz Agd 5 gon;

iy
fiu
(7
iIN)
Kl
[m
kv
ol
I

45 4 5 N _
X 0 EE (RR'E Wehla, A7) AelA RoF Re 2, @2, =54, (37, 6LSA$A, B oY

25 747 Sysom Aeuu;
2]
=4

ofdE dd B g2, 6,27, CuEASA B S|EFARSTE Agd shte] AgAR A sdely.
3teka) (Do) getEe dubdom sehy (119 TAE 343 (11D ] FhAst, sh o)de] Wk H]%“é
vl FolA dolm bt o] AR AZHA B/EE A V] EA Sl WSAAAM Axd AL
o, 7] S Yoz sekA (D] ggEs 129 A Brider deketa, sl/me 19 AsEHH 0]*&@
AE Azshs A F7H2 L3990
3
x R
(Cé)\/\(CH)
2/n 2/m
N
N o)
| o,
R'—CH—(CH);NH,  + HO—C—R e —— D
(m (1
Fage] wkg HAAE FHrlete]l g8k (11D 9] 7t2544s SAdstehs o] #ad & 3o, 47 whs
x4 wAlEA AAdEze FtERdyolvgE, NN -UAZEAE-TtE Yl s B 1-(3-Hudolr] =
Zed)-3-ddrtEangelrs, sEsAMzELelE, HzEolEH-SAEL (Yo m)-E A% E F
MEFLEIAAONE, HE E}Aiﬂﬂb—ﬁ*i% AEFRLEEAMACE, HREREHYEUREATE A}
EFQ ¥ ~volE HE D. Hudson, J.Org.Chem. (1988), 53:617°] 71&® o] A& A 2L oE59 28 &
A7 it

st (D) e S (D) FUAS A3 (02 $0A3) Koldooldald A=d 5 slow,

47 HelA Wi, ABEW, BReR, TR, HER, 90w 5o dzy g H4F odrleln, 2 d

A ol N ER MPAEYSA, oS0 2R S, MAAEYSA 2 AT B o8] 59

HEDSA IFY 5 Aok A7) Wee, B EW opMEUEY, Unjdop k=, frlg-sSelE E

DNFSE e whgo] MEAQ) §u] FolA, Qelw AP @7, A% EW EAIEF, BANE £E =g

bl Bol A SAA FUR & Ak, wwe We] £EF FAAD 5 Ak ) WS e A wg
=]

Z3E] F 2= WY 2kdA AeaA #38E oAt
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[0087]

[0088]

[0089]

[0090]

[0091]

[0092]

[0093]

[0094]

[0095]

g %), AR, FoA, wadA @ PRAGIY e e pe|EsAzoE i £2n §)
o eFstHom H87ksw WA g Fehel

4 Al ofrste, ohAMF ek,
23 A, 2R, sEEeAtls fAeEs(,l,6 -EYFae-
L6 -EYUSARESARA) i A A, AF Bt 24 A SO 48 Al sht
ims, Add 25a5 A9,
zZ
2

AQelE, s me ¥ 5o WA guA skt olge Egwd. 4% drids A¥Es AL
AgRTh g BW, AF ARG A9, A7) FEE AE A o 0.04 % U 0.1 6(FF/H) 89
0 5 ek WA gelAE oF 108 A oF 356 WA, wHHASHIE oF 108 WA oF 15% WHA(FB/F9)e ¢
¥ BEZ BHoE ASE + At
AgF AP QoI B AR LA F Yt FAROR AT FuAL AL AL, o
o, By mE w/1g 2e Be FiAeln. F b A 2Re it F& ARE 9 5 Ak
0§ AP A%, Ak 22, UE Z, BE 53 2 O 49 FAHOR HEkSH Tt 8T
9 5 ek 2ol FlAls o 0.05% WA 1% WA(FF/HI)G FER AF 2B £ 5 Ak 4]
& A% FuAe 2R FUS AR, RS RE FuAE T A B2 SN % R/EE Ay
of Wats AL 454 FES g
A7) B (9] BgEe, a8 5W A8 (bolus) FA B A% AU Tl os) BelskA A, 25
EE vel R, A @ nATE fdgon AQHE & AT FAS ARE T Bof Wy, o
SW FUb PAE Z¥se 9F wb g 872 AFE F A oEe #4 mE £y vz
(vehicle)o] @efolal, §olA] wi oA S qlom, 543, @

o

=

oo
2

o
e

7F}H] =0l = (cannabinoid) -89 wiZle} A¥tE Ao A 5o SHHE AIFEL 7ol ATH AF A=
55 g (1)9 s§Ee XN5dd Fads §olsid 44 4 vt dutdoez X5y Fagde AA
He B2 A 1 ke G 9F 0.001 mg WA oF 50 mg, WS wigAsiAIE 0.01 mg WA oF 10 mg M2 2d
o A5 fFade oF T HAg A0 R 23] o9 9] & (sub-dose) &2 FAE= 3o AT
Atk 7%k B9 £ e B dUE AYstd 4 o, dF W 4742 w9 Hof Jud 24 A
S 9F 0.1 mg WA <F 1000 mg, ©S vhEAsiAIE ¢ 1 x| oF 500 mgS FH-$toh

wouol glof), shgrRel "Amstd fEZOl A9l Ei BRolA FolHAS w AN e P27 FEA
FEHIZE WS et Aol mE BB Y BgEY $R ¥e BRE dehle SR Pl
Fepel A o wEE, YAANAE & G vhek Pol Tt AT & Y T TR okl A
8 B (Do) 54T AP, ANFL Y= S4S Fo, AN=E Jee] W24, 54 e A9, A
F % Qe 29 Sol we thevh E=§, 47 AR fage AxsE axel gl we 9/
W ool g AWets el Wbl we 249 + ok adBE Pl AR G5 99 2§
% W9l stolserelal wol

olgtell 71%&® Wl AdolA, thEH e ofejEe] ALEEHATH: 'MeOH'E HEHE, 'DN'S TEZE2ZvE,
"CHON' 2 oA EUEZ | 'DIPE'&= tlo|AXzd ofe|2, 'DIPEA'E tlol AT 2o eolyl | 'NgS0,' & vhvl%
AHo]E, 'NaS0,' &= FHIER, 'Nal0;'= SAYER, 'THF'& HEHS| =253, EtoH':= oghE, DM
F'e NAOWEEEen =, '(FC00H' & EEFLZoMHEA, 'H,S0,'E 3, 'KOAc'E= XEME oFAHI O E,
‘Ni;' & dRYol, 'NaBH4'E 4F HZslo|=gel=, 'NICl'S dEF F2gol=, 'Nall's FAHEUER,
23 'NaHCOs' & S AUEFA(1:1)S 9uldid,

g
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[0096]

[0097]

[0098]
[0099]

[0100]

[0101]
[0102]

[0103]

[0104]

[0105]

[0106]

Q¥ HPREL Y AW AeEIUNE Agete] 2o Yo A EHBS I YA Jrom
BAASHE WY welshan, @A el FRAYUA T S K (2 SHE HASL 9] AL olv]

5} 3 A (vibrational circular dichroism (VCD))= ©]-&3}%
Zﬂiﬁﬂﬁm. %d_tH +§ zgxg% 98] VCDE Abg38k= WS Dyatkin A.B. et. al, Chirality, 14:215-219

\

4,4-0)ZF0 299 gd 94+93(0.0286 mol)S (35 ml)ol] &afata E(10 ml)ol] &3 NaHCO;(2.4 g, 0.0286

mol) &No g AHesto] 19 Af AVIE AT, F7] EFES A2 308 T wukskoltt. THR(23
n)E AN H7ed. 6-(EdZF 2 e)-3-9 ] d7t2E A 45 =(0.0286 mol) <} 4-v &l gl-A =k
(0.030 mol)S #H7lslaL, 7] EFES 307 Bk Wkl E(15 ml)ol AIHSHIEF(0.0286 mol)S 83
stal o] BAL AAJF] % 7}0}04 A7) wke EFES 70 TR 714 o, 70 TolA &% 5ok wikeksd
. 7] EFES Aoz Wzket & 10% K05 7€9(150 ml)oll H7lskdeh. vl £FES DM (2 x 100

nDE FEs. §715S @otel 106 NaCO, #8402 AH(3 x 100 mD)3ke] AENS0) 2 oFHsta &

SN NH,

NHs/CHsOHS®} F7FA] (1)(0.045 mol)e] ZHES 14 ColA ZFY(Raney) YRS ZvjE 3o Elo3l £9(1 ml;

4 % in DIPE)S] &4 st F2ART. F4 H7H2 BF) Fo Fuje ofztsto] wiglal, s SEAZH
AFes DAl St 71 &NE 1% Na(0; 8oz AH}ATY. F715& LZE(MgSOOOPi of 2}k

[¢]
, BHE TG ARES AgA FEAAA FASHT

=8 S E-S DOM/MeOH(98/2) 2 && A 7] A
J B2 DCM/(MeOH/NH3) (90/10) 2 &EAIATH. AAE 8-S F3319 &g FIAAA A (2) 12.2 ¢&
dArt.

371 @A a)et el ZlEHE AT FARE WS AMESte], F3A (19)F 6-(EEFoEvY)-3-Tg st
ALY s 2 4-Ad-THeds EREAHR sl AzxeRz, A (2008 6- (Ea Fo 2vd)-3-7g
d7l2E5AGE 3= 2 4-Hd-vd g s FREAR o] ARdPon, FA (22)5 1-WE-1-o]n v~
2-7t2EAIAH = E 4,4-T]FF 0 2Ydgd AgS EUELR sho] Az
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[0112]

[0113]
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[0115]

[0116]

on

£50l 10-1598397

> F
N.
2 ® o
N N
) N: | NI, SQQ/K/NHZ Qﬁ\f\/lﬂi
T F

intm. (19) intm. (20) intm. (22)
intm. = FIHA
Aol A2
a) | (3a)9] Al

(10 mD)F} A2HIN, 2 H€)S oNE2(15 ml) T9 4,4-0ZFe29d2d 92+99(0.025 mol)oll 3

6-BEF-3- P2 EA L3 =(0.025 mol) S AAZH o] Hrlsta, o] EIFES 308 H<t

A7) E3ES WPz A Wzbslgdtt. B(5 ml)ol §31E A|ASFHEF(0.025 mol)S H7bsta A
7]

ok o] #, 1

7] EFES A2A WA B ankekgitt, A7) EFES S 5t 50 TeolA wEksigivt. A £FE
S Wz WA wEksgitt. AHES oJFsta B2 AHSGY. Y] AHES A9 IR0 EaY
J (&N DCM/MeOH 99/1)3te] AAstA ). o AWAE HIES 53 sle] DIPEAA AR, HAE
S st Azt A (3a) 2.8 g& AU

b) &3HA (3b)9] Az,

NHs/CH;0H(150 ml) &3} F7HA (3a)(0.009 mol)2] EHES 14 TolA 2 (Raney) UA(1 g)S Fwj2E 39
SN(1 mD)e EA Bt FASA AT, 74 HIH2 %) Fo FuE oAFste] WEa, qJds

[<3]
Ao, AF=E DOMOl  &efskal 1% NaLO; &Ho= AHsle. f7lss Eelsh] Ziééh‘-'

Fat S At AolA Ay AZmtEaI(EE Y DOM/MeOH 80/20)3te] =)k th.
38 38 &5 S2AAA T7HA (3b) 0.320 g& AU}

470 @A )k el 18 A AR WS AASSel, T (0F 2-FRR-3-9UER AL

=13
=

>

ofo of
=y
i

o
o,
d

lﬂ
il

=

e sto] Azxdgla, A (5)F 3.3-vEFezdEd G -(EfEFezdd)-vd-
sbREALE =g FURAR o] AxaRon, FUA (6)¢ 3,3-0TToRoAEY A 6-(=2
EFode)-Yd-3-7t 2B ALHF =E FUEAR sto] AxIAGL, FHA (DS 1-(tert-HESA 72
) 6-(EgSFoRdY)-9HU-3-7t2BA UGy =s EWEAR sto] AU, XA (8)
& P ArtERA L nE SRS AR st Axsglen, T (9)F 6-FRE-3-vUItE ALY
=9t 4 -t EFeRvdd (A SREdR sto] Axslal, T (12)8 2-Hlx-Farta s g
=9t 4,4-tFFe2d e diles SREAR She] Azt
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[0120]
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[0122]
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[0124]
[0125]

[0126]

on

£50l 10-1598397

N
{ g ®

intm. (5) intm. (8)

intm. (6) intm. (9)

a) S (10)¢] A%

E F
O
CN
r

NaHC03(0.006 mol) FEHE 4,4-t]EF 2972 A9 (0.006 mol) 2} &E(5 ml)e] E3Eo| H7FSA}. o]

S T35S 30% B¢t wkekdth. o] §, THF(6 ml) 52 3-F &2 HA L3 =(0.006 mol )<} 4-vile Al
AELH0.006 mol)S FH7betar A7) wbe E3ES 308 SO kst E(3 ml)ol &dE AU EF
(0.0072 mol)& MA3 Hrrela A7) wks EFES 70 TolA 16413 F¢F 7Hdsiqint. A7) EgES Wrhet
3 10% NaHCO; &<doll H7}st S E3ES DIMCE FEEAUY. F715S Bgste B2 AHsin

4t
oo _ﬂ
0%
N

MgS0,2 AZ3e] olztgr ohe,
b) Z7H (11)9] A%
F
e
NH,
o™~
O

F ¢4FvE HEGsto]=ato]=(0.012 mol)S 0 TolA THF(10 m1)$} =7HA (
A7Rsgivh. A7) whg EFES 5 T olgtelA 3 AlF F<k arleqitt. & A7

AEs ofdtstal s DANe=R FEsth. 7158 Eelstal, NaSO,= Adxshal o343k &, &vE

e
L
il
i
fr
Q‘L
2
Y
N
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32
o
)
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5
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9
=
o
|
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to
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[0127]

[0128]

[0129]

[0130]
[0131]

[0132]

[0133]
[0134]

[0135]

on

£50l 10-1598397

N

NH, O. NH, S. NH,
— - \
intm. (13) intm. (14) intm. (15)
AAd A4

a) A (16)9] Az

EuEATIFEYUE-(0.006 mol)& oFMEAG6 mD)ell &a¥ 4,4-tEFo2-9#d A2 (0.006 mol)
2-9] 2|7t 2 B A4 5] =(0.006 mol)Q] E3Eo| MAs] Hrlegla, o] w ¥vhe &= 10 C olat® FA 3t
(k. A7) W EYEES SEW Bk wwkela, ol #8(3 )& pHrk 100] F wizkA] Hrbergivh. 4
7] W EFES DNC R FE30c. f7]5S REste, 1dx 9 dqneta &uE TUAIA FHA (16) 1.2
gg At}

Wz Aol wylk o, DIPE(0.06 ml)oll £3lE 4% E]e#l 8§48 FIHA (16)(0.00166 mol)Z}F NHs/MeOH(12
A
[e]

mD)e =l Hrbetlvt. 2y YA (0.5 g)& 0 CollA H7keta, A7) vh§ EdES T4 7]F sl 164
7 B9k ﬂ‘ﬂ&fﬁ%\ﬁ} S5 ofFete] WE|a ofdg FRSIA URAIAA FHA (17) 0.250 g& DAL}

71 @A a)ek bell 71" A fARE S AREstd, FHA (18) S 6-(EYEFLREYY)-3-9 U=
EAldg=et gdEid dads EUREAR sto Az, FHA 21 6-(EEFoEvY)-3-7gd
FHERAIGH S 2ot 4-(4-F 22 D)-4-H A2t s 208 AR, FA (23)F 6-(EEFL2ZvE)-3-
vgdst2EA gy s =t REEUo2RE AZIPT, =7 (24)2 6-(EFZEo z2vE)-3-vgd-72=
Algds =9t 1,1-t&A-1-Ele-RE2EH 0 ZRE Axsgon, FHA (25)5 2-(EYEFLL2vY)-5-1¢
W7t ERAIG S =9t 4 4-vEF e R-T g Ao Az, A (260 6-(EREFLE
He)-3-T e dst %’\]"LfﬂO]“g‘r 4—(°}U]i7}éi Z33la, A DS 2-(EfE

Fa, F0A (28)S 2-(EgEF o=
g)-5-9gnd-712 1%&161':9} Ué—%‘?&gi H Alzsda, S04 GDE 2-(EdZF o 2vE)-5-1g
Ul‘ﬂﬂeiﬂﬂﬂlfﬂtg} EdozRE ARIPL, FIHA (32)F 2-(EEFFLadE)-5-vndsta =
Aldsl et sRAFEUoRZRE AFdor, FHA (33)S 2-(EEFLEHY)-5-Fndrt2 EA %
g =9 2-TuER=o 2 Y AxHa, T BHE 2-(EYEFLEE)-5-vndt2E5A L5 =
9} 3,3-tjEFzvd g drtgdozRE Ao, T (35)E 2-(E fﬂé‘%‘ziuﬂ%) 5-9Emdrt=2
A =e) 3-EF 2 d dagozRE AxsGon, FHA (36)S 2-(E guﬂa)—g)—qa
dtEEA s =g -MEREZPORRE AU, FHA B3NS 2-(EFE
FrE2 A g =t 2-vdI A d oz e A, FHA (38)S 2-(EFEFLE
EAdds =g} 1,4-SALE datd o2 RE AZsAa, A 39)E 2-WE-5-1 ¢ lﬂ ﬂE’ A 159}
4,4-t)FFo 2y gd datdo Ry Axen, FHA (40)S 2-(EEFo2vE)-5-Iuds2 s
Aldds|=et 3-vEAIFH Y AF o2 RE A on, FHA (55)F 2-WE-5-3 U2 5 A L))
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on

£=0l 10-1598397

oo mEZygoriy Axsigoen, FH4 (563)S 2-(EZFeEvE)-5-vgudrt2 By =g} 4-
EFozddyd ez yE Ax3G, A (GHE 2-HEA--Fnd-Ft2 R AL E 3| =9} 4,4-1]
EFo2ddgd Jatd o2 RE Azt

$ @ e
N? | NH, I/j/K/NHz I\Il/ﬁ)VNHZ
E, E E P
% > F%N F%\N
intm. (18) intm. (28) intm. (37)
Cl
Y 0
» )
N E I\I/ﬁ)\/\mz N’ﬁ)\/NHZ
p |
| . F*\“ y\“‘/
E y F %
N
%
intm. (21) intm. (31) intm. (38)
L @ F
Q) V )
~ NH, NH, N -
r SJL P N% | e
' o A 2HCI
intm. (23) intm. (32) intm. (39)
[0136]
O\\ //O H I
S, [NTO (j/o
N N N
K E Nl R
F N F%\V F>(I\
F F
intm. (24) intm. (33) intm. (40)
K ,F F
o f ®
¥ N
N/j)\\/mz ﬁ,»ﬁ)\/m&z N?)\/NHZ
? I E >
S A A
N v
intm. (25) intm. (34) intm. (55)
H,N__O F
o8 e
5 N
1 NH, E }i o " Nyji/NH:
N &
e % S
F " F F
intm. (26) intm. (35) intm. (53)
K F
O Y X
NH, NH, N
A F)([j)\/ 7z ] NH,
% ) ¥ ) \UA
intm. (27) intm. (36) intm. (54)
[0137]
[0138] A Ao A5
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[0139]

[0140]
[0141]

[0142]

[0143]
[0144]

[0145]

[0146]

[0147]

[0148]

[0149]

[0150]

[0151]
[0152]

on

£=0l 10-1598397

a) T (29)¢] A%

o
i".L

bl

>
@
S
2
o
l\')
do
Z
j&
s
r
¢
Y
il
J
il
[
=)
iu)
=2
[>
pny

03 moD)St 1,2-HF=ReAT0 Dl &
Art. A7 g EFES FEAIZ
ks A

ER
S E SHA FZHA (29) 6

2}0“011 ﬂﬂo}cﬂt‘r AL71 Ly £ 80 T 2l Ly
o5, DOMeZ FE3sHAT. §715S w2lake] Na,SO,= dzxshaL, o
g& A},

b) Z3HA (30)9] A=

OH

0 ml)S 74 (29) (0.027 mol)9}F MeOH (50 ml)e] &Estalo] H7lsidct. Ar] ¥b-e &3+
oA IAZE Eet wwksglth. &WiE F stelA FRAIZIAL, HCL FEH@DE 7] X
st W FFAS ZA|E HPLC(high-performance liquid chromatography)® *
i e SFEAAA FA (300 AT

fﬂ Eﬂ
= N
NH, NH,
LT ﬁ)v
%/ %/
N N
F

F (4D T (42)

SA (25)(2 )& ZAE SFC BAE ol&ate] 19 F3oldAAR Felatqivt. SFCE Chiralpak AD-H ZA#
(30 x 250 mm) (Daicel Chemical Industries Ltd)ollA AAIFRAar: &&FN (0,/(0.2 % 2-ZZ2HolvlS &/}
= mee) 75/25% 108 B¢ E=(hold); % 50 ml/min: Z¥ 3|E 2% 40 C: ==& <& 100 bar; =9
55 mg/1.5 ml. 2709 F|AE Ao FH3AT. Al 9IS AZNENNA =50 S BoA A sho] Ax3)
agtate] FHA (41) 0.8 g& At A2 FAF AXFEA sFHEL LBEAA F o] Hxste] 1
3ste] T (42) 0.8 g& LA

2

A AT
A (43)9] Ax

el -2-3] Z2]t)3=(10 ml)ol] &3iE 5-HER-2-F22-F=(0.02 mol)ﬂr I-(tert-FE A7t 2 1 d) 7] 7 2}

1-
21(0.06 mol) & 241%F FF 100 TolA kel o] Whg EFZL 150 mlo] Bl Fold, nAE P4,

of gk &, AlFste] A8, o] F, %7] TAE mAL toli Eiv’Mﬂ‘Eﬂé Zo| W7 ete] Wzksa o3}
AR B, AlF sk Axste] FIHA (43) 4.6 g AU
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[0153]

[0154]
[0155]

[0156]

[0157]
[0158]

[0159]

[0160]

[0161]
[0162]

[0163]

[0164]
[0165]

[0166]

[0167]
[0168]

on

££0l 10-1598397

| (43a)2] A=

@’\_/N‘{O_é

24 (43)(0.0117 mol), Pd(0Ac)»(0.02 g), 1,3-8]l2(tdd-E29%)-Z23(0.08 g), Eddo}vl(5 ml)
9 THF/MeOH (3:1) (80 m1)9] €3HES 50 71949 CO 722 4= SlellA]l 125 TR 16 A|ZF &<t
A bSA AT, s ERES WZsta frs TEAHCT. FRES DO Hrste] 2gER AT, #
7% AZMgS0)daL, oHale] FHAAT. AFES AL YolAZaddH 20| desle] ofusla A1
9 Azsle] Z71A(43a) 3.45g8 AT).

c) FZHA (44)9] Az

C N
A
O

F A (43a)(0.0011 mol)E THF/MeOH(2:1)(3 mD)3} (2 ml) oA nw+alsd /}lﬁ}ﬂ%(0.00ZZ mol)S
Ao At We EFES ALAA 447 Bk wwstdn. 7] $91E
%

mlo il

ml)<S H7Fsta &Nl pH7k 3 WA 47F € w7bA] HCI(IN) S #H7slslch. AdE A 3
oZstar Mz g Azt Y2 ZA aiAle] FIHA (44) 0.28 g& DAL
A A8

a) T (45)9] A%

-0

ER-2-FE22-F52(0.0220 mol)¥} REZ(0.1 mol)E U FH FoA 100 ColA 2417+ H¢F Aetat
2% < 55 2ol FojA uAlE FAsta s & AH 9L Hdxste FA (45) 5.9 g2 A

J (45a)2] A|=x

@u

FZA (45)(0.02 mol), Pd(0Ac)»(0.02 g), 1,3-Bl2(H]old-220]%)-Z23H0.08 g), EFE}T(5 ml)

2 THF/MeOH (3:1) (80 m1)®] EFEE 50 719+9] CO 7k~ b3 afellA 125 TR 16 ARF 59 LEZ# o] Ho
A RbgAIZTE W E3HEE Waeta SulE ST =S DAl Hbetel EwE AlHsIY.
7155 AxWgS0 sk, ozste] S 1%14 AtEs EAR HolazzAd e 2] st of skl Al

9 Axste] F74A (45a) 4.45 ¢S I},

c) TXA (46)9] Az

-0

ZZHA (452)(0.016 mol)E THF/MeOH(2:1)(100 m1)3} E(50 ml) FolA wHkeATt, 4=2F8k2]H(0.032 mol) =

{o

_l}l

m‘i}ﬂfh

_22_



[0169]

[0170]

[0171]
[0172]

[0173]

[0174]

[0175]

[0176]

[0177]
[0178]

[0179]

[0180]

[0181]
[0182]

on

£=0l 10-1598397

Aeoln Wkt g BHES ALolA 4Az F wukselth, 7] $ulE FUAA AAsAG. B

o gl
(50 mD)= 2 FESIGIE. o] pHrE 3 WA 47F = wizbA] HCI(IN)S H7F Skl 4
7l B5& Aeeig. Ades s, 7] FAES et AF B Axste] 1A (46) 3.12 ¢
S A
Al A9

a) A (419 A=

4 AIZ¥ EeF 80 CollA uwkalit). A7)

= =2 M3t DOMe R 23] FEFAUY. FHA F715S =22 18 AFska, MgSo,E A=x3s+d

g1 & FUAHCT. 7] FFES 2% oHEYERS FH3)
%] o

AL FREte] AFoF Axde] F0A (47) 2.97 g5

5-B2R-2-F22-F|=%(0.02 mol) I} 3-0}u] -] -Z ZFHE(20 ml)S
H =

O

olAZZIAEHE FoA AR AT, ]

b) FHAl (48)9] Az

00
N
N g/\AOH

Z7H (47)(2.9 g), PA(0AC)2(0.02 g), 1,3-H]A(HHdEATm)-Z23(0.08 g), Egdgolw(5 ml),
THF(40 m1) 2 W&&(10 m1)2o] EFES o

A wREAIZT. W F, A7 8B
ek, §A7 #§715e =2 AHE])s

o) 2 sl A 125 T2 16 A3 ¢ LEZH )R
S ARES BE A4St ddolAE o] E(33]) %
al

7 , NgSO,E Axse] A3 T gl =EA Y. FRES o
crzzddE2 Fol AAFeArt. dojxl FAe oJHsla U ol dxste] FHA (48) 1.25 g& &
Si=

¢) T (49)¢] A%

HO. O

N

# g/\/\OH
Z7HA (48)(0.002 mol)@ Tl AH(16 ml)S A2oA uRkIQth. ksl }2(0.0025 mol) ™ (4 ml)
S H7ERd. A7) ube EFRES 50 CollA 447 Bt wakslga d&dte] Ao Rk Fob wuke R
. A7) Wk EES A7 tg, B AgEst IN HC1E F3sldth. dojd JAES sty Wy
o7 Az FZHA (49) 0.45 g& AAUL.

AAlell A10

a) S (50)¢] A%

5-HER-2-ZRI AU AZFZEZZ oS U &7] FolA 54 T 60 CelA]
S TUATIAL, BFES (HNOA A4, JAAES ofdtste] AgolA dxste] FiHA (50)
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[0183]

[0184]
[0185]

[0186]

[0187]

[0188]

[0189]

[0190]

[0191]
[0192]

[0193]

[0194]

[0195]
[0196]

on

£50l 10-1598397
(88%)& AAUTH.

9 (51)e] A=z

&n

Z7HA (50)(36.5 mmol), ™EHE, ZEtE TolAlE]E(0.2 mmol), 1,3-HlA-(HALd¥Ay)Z2d (0.4
mmol), Egolgel7l(10 m1)e] THF €& 50 71¢ke] CO 7k dhollAd 125 TR 16413 FoF wukslith. 7]
g EES tZeolE(dicalite)® oHstal oA dE FHEAZAT. AFES A 7HA(DCM/MeOH 100/0 WA
98/2)2 AAAT. st EES AT, Al IFES oirZ I HEdA Basta, IHES o
Fafar ZFel A Azxske] FxA (51) 1.95 g AUt

Q) (52)9] Az

&A

24 (5D(8 mmol) 3 YAt (40 m1)E A-LolM wwtels 3, A8l E £33 (16.1 mol)S ©42(20
mbell &3t H7tatqict. bRt Tk A2olA W & o S, 50 mle Eo tha
atolth. o] &4E wREtHAl IN HCIZ FEAIZITh 4413F St ek &, HHES ojstn 1o

ko] F=7HA (52) 1580 mggs AT},

sl
Az

|
A

Al A1l

a) FZHA (56)2] A%

Cl
N
&
N Cl
Z7HA (30)(3.0 g, 0.013 mol)& DCM(100 ml; FE)ol desitt. WA deted gFzdte]=(9.0 g,
0.072 mol)E H7Isa Ui DMF(3 W) E H7tekdinl. wbg &8-S A2 55 ToF ks, 4]

SIS 7 sholl A SEAIAA F7HA (56) 3.1 g& AUt
Al A 12

a) A (57)¢] A=

A 4 IS UEF(0.00026 mol)S oEH2(300 ml)dll 0 CollA A7psiglth. A7} 3 =
S 7] 7] EFES T 2xoA wEelth. wakeHAl F7HA] (83)(0.0929 mol)S FHrbekal £

| £3= 2o
SEE F9 2rg gt wnltatuA ojax ey om|wrpuiHo]Ee] EfZFQ w-webd ¥ uo]Eq
(0.0872 mol)& H7}slith. A7) vk EFES F9 x4 a2 Fob whkeln &S WFolA] ZEA
Atk AFES E(300 nDol BAARAT. 7] EFES DM (2 x 200 m) o2 FE3T. {715& EolA
E3} NaCl S=£9(200 m) o2 AAEHY. Eald §7] 288 NaS0olH Axsn oJ3tst & Lns A7

A FuAgt. AFES desbd A7 ARvhEads (85 ARelH e/ qdebaHelE 10/1, vvAA 3
AsAck. AE RS FUHL SE TG, A7) AFES AFAA Azl A (57) 6.5 g%
AT,

_24_



[0197]

[0198]

[0199]

[0200]

[0201]

[0202]

[0203]

[0204]

[0205]
[0206]

[0207]

[0208]

[0209]

[0210]

on

£50l 10-1598397

b) 7k (58)9] Alzx

()
N )@i

Z7FA1(57)(0.0120 mol), EgwEo|E]dAe(0.0240 mol), EEZ(0.0144 mol) E OFMEAH30 ml)el &3
1 A% olAlE ]_E_(O 0180 mol)e] TFEFE 9 2ZollA sy b wHksTh. A Wke E3ES AE

el

oA FFaAUTE. SulE A FolA FHAH L. % 50 m)& H7FsFATh. 47 EFES 1A NaOHZ pH 1002
-z slel ATt dol AAES o] e B2 AFH(3 x 50 mD)3RTE. AAES oJnsla 7ol A
Azste] Z7H4) (58) 2.5 g& AU},

c) FZHA (59)2] A%

@
Aoi?/bﬁl

QFUok(7N, 20 m1)S} THF (100 ml) 2 E3td wehgo] T3Ed faA]7] A=A &2 T7HA (58) (0.0095
mol)& F9 &M 2 ‘%471 stell A By UAMU )& FulE ste] 4 EA4 stell s Fe FAaEA
Atk $4 A7 2 7)) Fo, F0E ARSATh. AAE SAAA FXHA (59) 2.3 g& AU

ATl A.13
a) TA (60)] Ax

.
o

FZHA (57)(0.0120 mol), EFWEAH AI3}=(0.0240 mol), 4,4-UEF 2
9D ol EANE0 ml)oll &31E A% oFAH©E(0.0180 mol)e] EFES 9 2
A7 WRE £ES AFA FF3GIT. &ulE 1FdA FEAIH Y. =(50
S 1A NaOH= pH 1007 03715} st doR AHES AqFste 4
AES Boq AFoA dzxste] FHA (60) 3.7 g& AU},

x,

b) FHAl (61)9] Az

AOQL -

EUok(7N, 20 m1)9F THF (100 ml) 2 ¥3}¥ weL9 &350 &siA11 T4 (60) (0.0125 mol)S
Tl A B7] steA 2By YRGB g)& FwE Fto] F4 A4 ol s Bt FAFAAY. 4
7F (2 F%) Fol, FuE ogsigltt. e SHAAA FA (61) 3.5 g& AT

e rlo 1%
011

o

A ATl A 14
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[0211]

[0212]

[0213]

[0214]

[0215]
[0216]

[0217]

[0218]

[0219]
[0220]

[0221]

[0222]

[0223]

on

££0l 10-1598397

a) T (62)¢] A%

@

2-o &-5-9] g U 7} 2 B A 2] 3] =(0.0235 mol), EEEZ(0.0282 mol), EHEAY

D A EANS0 ml)ol] £31F AF oFMEHOIE(0.0294 mol)e] EIELS A oA FEF Hok wukeh. 43

e E3E-S ojyslal gulE FEAAT, AFES Eo &aA7]aL NaHCO;= pH 82 &z 3}sle] o €olA|

HOolER 23] FE39T. §715S Holx dxsta o7t o] SulE ZUAAA FIHA (62) 4.8 g
AT}

b) FHAl (63)9] Az

()

A ¢F3}HE-(0.047 mol),

Al (62) (0.0207 mol), Y UZ(9.6g) 2 YR YoH(7N, 10 ml)<] uﬂ%%(eso ml) fNoz ¥y uee
o EFES M2 3 ‘%} et FASAZTE. A HIF (2 FF) T, FulE o }—‘o‘}ﬂ oS ZIAIA
oh. oA AAHA Fe AFES (182 HPLC(EE: CHCON/E 25/75 WA] 55/45 with 0.1% NHy) 2 A AI3FA
o, &5 BIS S8 SulE FTAAA FHA (63) 2.7 ¢ A

a) =74 (64)9 A%
.
N CN
@m

2-(1-9] ¥ ) v d)-5-9] 2] n] W 7} 2 2 A &1 8] 3] =(0.00314 mol), E@]v& A A]¢FsHE(0.00628 mol), 4,4-T]&EF
c=29#Hdd A2¢3(0.00377 mol) E AF oFAHCIE(0.00408 mol)e] o} EAN15 ml)e] £ 2180 A
AT, Wb EFES 7 sl SEARY. FFES 2(20 ml) FTolAM wwEdth. FAEES pH 89
=2 w7bx] NaHC0,2 Hgstgith. A7) £FES DOMSE 33(3 x 30 mD)3FYth. a8 57135 A2 (Na,S0,)
staL ofztste] SulE SRAAM FA (64) 1.0 g& AT

b) 3k (65)9] Alzx

N/ﬁ*/NHZ
I P
O\I )

74 (64) (0.00311 mol), =FY YA(2.0g) =vf =L 4ZYok(7N, 5 ml)2] oek2(30 ml) &Ho g ¥3}t¥
Hgh& o] E4ES ARA FASAZTHNZIN). T4 H7F (2 BF) T, FulE oFsta ofds FUA
Ak, THFES WMC ZAE HPLC(150 x 30 mm; C18; &F9: CHCN/E 16/84 WA 46/54 with 0.1% CF;COOH)

2 A, FA5s 28S FPsk gvE SRR IRES dggel &3Sk HCL/1,4-HS5A4H40

Lo
==
3

ol rL[o

5
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[0224]

[0225]

[0226]

[0227]

[0228]

[0229]
[0230]

[0231]

[0232]

[0233]
[0234]

S5561 101598397
=

nDE gt Gidon ABH. AABS oWy delals §ulE FUAA Axal

0.45 g& Aot

1A (65)

ATl A.16
a) TA (66)9] Ax

2-o| EA-5-9] Y u| U728 A) 4 H 5] =(0.01314 mol), E|WEAA A19+31E(0.02628 mol), Eé%%(0.0lMS
mol) 2 &F oFAEICIE(0.01577 mol)2] oM EAH20 ml)e EFES 2o ks,
gk ol A SEAF T dojR AFEo| B(30 m)E A EIE T 45 NalC02 pH 8714
o2 FE(3 x 40 mD)3AT. EEEH f715S AERNaS0) 3k 7ste] SLAIAA F34A] (66) 3.5 g& &
Atk

b) FHAl (67)9 Az

Ji7)
n& r"

O
/\o)\N 2HCI
=744 (66)(0.01410 mol), 2 YA(6 g) iUH 2 bR U ob(7N, 10 ml1)e] THF(60 ml) folow 3% we
29 EFES Ao FAIFAATHUZIY). T2 HI7F (2 FF) Fd, FuE A3, FFES YA

A 3.4 g9 Xéxﬂ HA & *M%g A Wl *M%g YMCQl ZA 4 HPLC(150 x 30 mm;

ke galstal HCI/1,4-H154H40 )& AR&ste] it om A&t Rres SEAA FHA (67)
2.0 gg T:AAE]'

ATl AL17

a) SAHA (68)9] A=

A

CN

2-(1-v| ol &) -5-3] g n] Q7 2 B A1 2h ] 3] =(0.01332 mol), EelW=aa  AJekgE(0.02664 mol), F=Z
(0.01465 mol) 2 2F oFAEIC]E(0.01598 mol) 9] oFAEAH20 ml)e] E£3ES A4 wukalgict, e =
T2 729k stolA FRAAT. doid ARl 230 m)S WA, FAHES NalC0,= pH 87b4 47]3)

shal, DOMeZ FE(3 x 40 mD3ITh. 8% f§715& 1xNaS0,)stal of3ste] FIAIAAN F31A] (68)
3.3 g& AT}
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[0235]

[0236]
[0237]

[0238]

[0239]

[0240]
[0241]

[0242]

[0243]
[0244]

[0245]

[0246]

[0247]

[0248]

[0249]

on

£=0l 10-1598397

b) FHA (69)¢] Az

O.

NTY NH,
\("\/
N

FHA (68) (0.01340 mol), Y YZ(6 g) Zml L dEYoH(7N)9] THF(60 ml) &qo= x3tH wghge &
T2 ARoA FaIAZGVI). 4 H7E 2 ) Fd, FuE qdHgseld. AFRES T

3 g9 Xg AEA e APES At A7) AAHES WCO A8 HPLC(150 x 30 mm; C18; -&&9: CHiCN/
& 15/85 WX] 30/70 with 0.1% CF:COOH)Z At H4sts B3 ¢yt STEAAGY. FFES A
Zo] gal8tal oS4k HC1(40 m)S AFg3le] gdatd oz A, IFES SUAA HF: YA E S
(69) 2.9 g& 43U,

2 HC1

ATl A.18
a) FA (70)2] A=z

Br

2

928 (0.041237 mol) S FEZHE(0.041237 mol)ol H7tslgict. 2d3 wdgo] A7) AL BEA7A
7bestdn. 85 %718 &St 47 9L 16413 59 20 T .

2 AAST FFES Nal0:(50% 5=4)/DCMell A 7etdtt. FES E88ta, 7155 NaCl

Fatgth. 47 7715 AENapS0) 0] $ulE A7), v

c}.

b) F7H4 (7)Y A%

s 0]

G

75 mlel ZzEHJ#Hx 2" cEZFHenE HiA 7] FelA MeOH/THF 1/1 (40 ml)el &3lE F3tx
(70)(0.043296 mol), ZEHF oFAlEI]E(0.00433 mol), 1.3-Hl2(HHAdEAY ) Z27(0.0866 mol) % 3
% olAEIO| E(0.86593 mol) & 234t A7) SEZHo|HE WAt 50 baro] C0& 7}sle] 16417 E<
100 CollA REGAIAA, FHA (TS AT,

c) THA (72)¢] A%

14
o o

A (TD& Aol A58 el met A (72)2 HAIA AT

A ATl A.19
a) TA (73)9] A=
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[0250]

[0251]

[0252]

[0253]
[0254]

[0255]

[0256]
[0257]

[0258]

[0259]

[0260]
[0261]

[0262]

[0263]

on

££0l 10-1598397

v
=)
u,
o
to
A=)
E
O‘I
M
=
I
dig
>
O
iied
L
ol
Iyt
8
O
[
[
O
w
=
O
;9
kﬂ
AC)
u)
=)
O
[\
©
oo
w
=
(e}

o\ o rf
i
faits)
n?z
(S
N
Y
1
0%0

te
2
z
O
;;
g
1m
~
.
m
(o]
o
X 7
;;
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b) FHA (74)9] Ax
\;i\/j)q\m

FZHA (73)(0.0088 mol), EFEA™ AJeFE}E(0.1760 mol), 4,4-TZF e =zvdgd Ak
2 AF ol EHIOlE(0.1144 mol)2] oFAIEAF(20 ml) EFES A-2oA wwtaith. ¥kg- A
WA AT, o FFE E(20 mDES H7ISIAT. $45S NallCO:= pH 8744 97138k, DR F&

(3 x 30 mDskdth. £ 7152 AEWNaS0) 38k st SLAAAM FIHA (74) 2.

mr‘

,4;
mlo
ne
32
+

¢) TA (75)9] A%

-
e

ZF7A (74) (0.0078 mol), &Y YUA(6 g) v L ¢Fmjo} {M(7N, 17 ml)OoE F 3
Ao FRAAG(N7IL). T4 H7F (2 T Fo, FulE qHfsta A FTAAG. FHFES M
Z A€ HPLC(250 x 20 mm)(C18; -&Z: CH,ON/E 2/98 WA 32/68 with 0.1% CFsCOOH) & A3}

e g SPsta FUAML. FRES HCU/USAS ALEse] ol 52 AYFAAG. AHES
2

A Al A.20
a) | (76)<] A
NH
oa
N
X

7}§H}U]U]EH9—/&, U‘"% Oﬂ_/_\_Eﬂéy /‘Eqﬁﬂo]_E_(2il)(O,118 mol), 1—0]4{]151_?]7]@;‘1(0 094 mol E_l (100 m
Dol &35 NaOH(6 2)¢] ZFES 80 CTellA 5AIZF St wuksith. WA A S 4o o e-&(400 ml)
< Artetdlth. =S At HRlTh. oAdE won gt stellA FEAAA FIHA| (76) 15 g& FUT.

b) FXHAl (77)9 Az
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[0264]

[0265]

[0266]
[0267]

[0268]

[0269]
[0270]

[0271]

[0272]

[0273]
[0274]

HYEF(6 g)% o €h-& (200 mD)ell #EAFT. YEFS &
== =
=

k. o

== .
oA FWAFTE o] F, FES DOM200 ml)ell H7bskar E(200 ml,
NaxS0,0ll A zstal SuAZle. A7es 44 A=vkeady](de714,

Stk w5w RS Fgstel £E FRAAN FAA (1) 2 g2

c) FZHA (78)2] A%

F

(¥
N

Loy of

[¢]

&3t
d) S3HA (79)9] Alx

ZEA (78) (0.0082 mol), Y YZA(6g) vl

a) S (80)¢9] A%

AT

JEF(2.3 2)& oe2(150 ml)ol] fasdct. MASF2E
Al (83)(0.0674 mol)& H7FSIA. 7] wkg EdES
DC

stoll A AT, AFES =50 nl)ell &35}

ol sl A ZWA AT, AAER B PYHES 7

:‘
ARG, =5 e ZLokd SvlE SEAA T3HA (80) 3.6 g&

ZHAl (77)(0.0085 mol), 4,4-T1ZFo =zaFzd gakd
F OFAEHICIE(0.011 mol)9] oFAIEAH(20 ml) &3ES
Foll A AASAT. Dol JREd &G0 nl)S H7t

FE(3 x 50 mD3E. F715E BobA A stell SLAAA, A (78) 3 g&

uj o]-n

0
F9 XA sy Fot iwvﬂmﬂvm
7r Ho. A7 BFFRES PLU(EE

_30_

Eeg
ow s ok awetdnh, S0 e
[ez]

NaHCogi pH 8714
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ol
ol

o H’]ﬂ , o % T3] 7St 3t
43]) 2 *ﬂ’“o}oﬂq Ao {7155
L& MeOH/DCM=1/30 v/v)E AA

LAt

=12 AJoFEHE-(0.017 mol) H

718}k tk. DOMS 3 7}aho]
[e3]

of Te wgel 45 A}

15 ml)e] THF(100 ml) &No 2 ¥3}d we
A7F (2 B) To)|, =ZulE o3ta
: E/CH;;CN 45/55 v/v 2 0.5% CFsCO0H) 2
FES DOM(50 ml)ell 833t HCl/ T Saks
Fell A xﬂ Astar,

THA (79) 2 g& AAH

A E(2:1)(0.0337 mol) 9
ot wytslgic). 7] EFES
Z3k9 k. A7) F715S Rolx
**%ﬂlﬂlé/cﬂ] ol HIO|E 3/1) 2

ofy

,d
fUodd @
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[0275]

[0276]
[0277]

[0278]

[0279]
[0280]

[0281]

[0282]

[0283]
[0284]

[0285]

[0286]
[0287]

on

££0l 10-1598397

b) T3k (819 Alx

(80)(0.01599 mol), EFHLAA AIe+3}E(0.03198 mol), 4,4-tZFe=zddzd A2k¢1(0.01759
mol) @ 2% oMol E(0. 01919 mol) e o}FAEAH100 ml) E3ES ALoA wukstgic), whe 3= 719}
st Al THA AT, Ao FREA =60 ml)S H7IEATE. S-S NalCO;= pH 874 @7]skskal, DOME

st %3 x 50 mDF F, PE #715S AXNaS0) s Asela FUAAN, F0HA (81) 4.4 g2
SEICH

c) TAHA (82)¢] A%

o 2 HCL

Z7H4 (81) (0.015 mol), Y YA (8 g) Zu] @ I HJol(7N, 25 m1)9] THF(150 ml) §How I
2ol EFES A2 FRFAATHUYIL) . 2 H7H2 F¥) Fol, EnE oFsta oJde FTA A
A7) AFES YNC Aol ZA-& HPLC(150%30 mm)(C18, &&FM: CHLN/E 16/84 WA 46/54 with 0.1

Aala =AY, AFES wE5Lo) galste] 1,4-t1L=4F HCI(40 ml)&
WA AX, F7A (82) 2 g(40 %S L),

ATl A.22
a) =3HA (83)¢] A=

N.

~
';L
PN
a I+ o~
b \
12k ’%@5}3(2.1 mol)< DMF(850 ml)oll 0 Colld A3 HA8ta 27 €52 5 WA 10 T2 §X 59},
A7) EFES 2 A B ksl 2-BE R0l EAN0.72 mol)S HEbsta ] EEES sEu st

9 Cc= 7td WDP o] gNg Aeom Yt o £YE 0 CollA wuketaA o] 2ZZHL(400 ml)
A AIFSATT. B30 a)E 0 ToAA AT A7 SelelE o|AEERE(00 a2 ST AR
olaxzstd obAlElolE(300 m)E A7kStith. FABS ofve] s FobA CHLCN(300 mD) o2 AZ ke,

ZHFES 74 stellA xRSt F3HA (83) 170 g& Ad.

b) FHAl (84)9 Az

N X X
)
N N
F7HA (83)(0.1115 mol), ZHEAE, Frolydd &f 3FHE(1:2) (0.0555 mol) E Na,C05(18 g)<] ol ek2(200 ml)
£

o) EFELS 80 ColA SHEY E BFAALG. YY) g YR ol AR F, FUAA

fvlzl—'_
A AAEA e FAA (84) 12.2 g& AU

_31_



[0288]

[0289]
[0290]

[0291]

[0292]
[0293]

[0294]

[0295]

[0296]
[0297]

[0298]

[0299]
[0300]

on

£50l 10-1598397

¢) TAHA (85)¢] A%

TZHA (84)(0.02437 mol), EFwiEA™ AbskE (0.04873 mol), 4,4-tEFe=d#d A4 (0. 02681
mol) B ZF OFAIE[O]E(0.02924 mol) o] OFAIEAHSB0 ml) &ofo] &3t A2oA witsiiny. 7] ihe &
e A shold SEAZE. 230 nD)S AAE AFEC] HUeAY. FASE NaH0 2 pHE 8% 9713}
stal, DCM(40ml, 3 2))o2 FFst], Feld #7l5e AEWNaS0)® F, oAastar FRAIAN FHA] (85)

d) S (86)9] Az
9
N
Mj)\/NHZ
HZNJI\N

FZA (85)(0.00395 mol), =Y YA(2 g) Ful F AEYSRHTIN, 5 m1)Y oleh&(30 ml) §No =2 x3shy
e EFES ARdA  FRAAG (NI, FA "2 ") Fo, EFuE dysin qde
ZUX T A7 BHFES YMC A ZA| HPLC(250+20 mm)(C18, &39: CH,ON/E 8/92 WA 18/82 with

CF:CO0MZE AA s, H-stes £3e st SHAHY. AFES HC1/HSAe = pl 52 A3}

1%
At Aited SUANAM, FHA (86) 0.9 g AT

rLlo
te
r

A Ale A.23

a) A (87)9] A=

HEF(2.8 g)& o&k2(300 ml)ol &3}t g
(83)(0.08157 mol)& Z7F3tdtt. 7] Wb EFES A=A sk

oA FRARG AFES B(50 nhel Sk DGO nl, 33) 02 FEIALG. 47] #7158 RopA 7
S selM FwAAT. AAEA B HES AP, §EN AfE/0Y opAHOIE 10/1 v/

=
v)O2 AR, S5 B3-S BolA SulE SUAA FA (87) 6.0 g& EUTE.
b) 3HA (88)9] Alzx
o
N

CN

)
Z
N

Z7H4 (87)(0.01998 mol), EWeEA= AletslE (0.03996 mol), 4,4-tZFe=2adgd 93443(0.02198
-] o

mol) ¥ AF oA 1E(o 02398 mol)2] SFHEAH30 ml) &de] EFEE Ao 5 &t wuksdnt
A7) kS EES 7ot slolA FEAZT 250 m)S AAYE ZFE H e, =AFS NalCosZ pH

= 8% ¥7|3sta, DCM(40ml, 3 3))o= FEH3lo], Bul® F715S AERWNaS0) 3 3, ot FuhA A
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[0301]

[0302]
[0303]

[0304]

[0305]

[0306]
[0307]

[0308]

[0309]
[0310]

[0311]

[0312]
[0313]

on

£=0l 10-1598397

FXHA (88) 5.2 g& AT,

¢) TA (89)¢] Az

F

5

Z7HAl (88)(0.01855 mol), &Y YA(10 g) Ful 2 dREYoH(N, 10 ml)e] THF(60 ml) &No= > |
2o EFES A4 -’Fi@r"]ﬁ‘jr(tﬁﬂ‘ﬁ) T A2 B Foll, FulE oFssit. IFES T
AX AT AAERZA FA (89) 4.9 ¢& AU,

ATl A.24

a) SAHA (90)9] A=

YEE((5.8 2)& NeE(300 mh)ol &3l8tth. S22 B olntu = AFA4k(0.16819 mol) L
A (83)(0.16819 mol)S H7bakdvk. A7) Wb
& sl Al FHAIE T, FRES (50 nl)d
et st A SHAZ T FAEA G YHES AR A,
v/iv)eZ AASIF Y. 48 8S TolA 7]t St A SEAlA FHA] (90)

i)

iz}

b) T3k (91 9] A=x

Z7H4 (90)(0.01702 mol), EueE A= AJotslE (0.03404 mol), 4,4-tlZFe=ydgd 9A2F43(0.01872

mol) R g OFAEIOIE(0.02042 mol) o] OFAEANB0 ml) & &S A2olA 5 Sk ankaglct
A7) e EFES A dhelM ARG E30 nD)E BPE ZFE AU, 4TS NalC0:E pH

= 82 d7]s}star, DCM(40ml, 3 3oz FFHdo, EHd F715S AF2WNa80)3e 3, ot A7 A
Z7HA (91) 3.86 g2 AT},

c) THA (92)9] A=

0.0126 mol), FY YA(7 g) Zu) 2 ARUok(7N, 6 ml)] THF(40 ml) fHo =
e% ol FASAATHZIH . 4 H/H2 B3) Fo, 02 o3P, &S
& F0A (92) 4.1 g& AT
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[0314]

[0315]

[0316]
[0317]

[0318]

[0319]
[0320]

[0321]

[0322]

[0323]
[0324]

on

£=0l 10-1598397

AAlell A.25

a) S (93)9] A%

2-(4-E2Eed)-5-9 a2 5 A ¢ s =(6.6 g), 4,4—d%$gimﬂﬂa A4F91(0.0213 mol), EHE
A" AIEeHE(0.0647 mol) R AF oFAEIOIE(2.6 g)] oFMEANI120 ml) EFES T 2EM SR 5
b wwkaitt. whg e ATelAM sHaAT. AFreEs =(100 mDl Eafstsitt. 54 8-S NalCo=
& DCM(200 ml, 33)e2 FE3ATt. E2ld F715S B2 NaS0) st o3}
Sttt g AFelA wFHdke] FIHA (93) 4.8 g& AT

N

ko]
]
=
o
N
RS
ultA
N
fohy
[
ol
32
o
4
>~
0 N

0 ) .2HCI

(93)(4.8 g)3} FEUOH(N, 40 m1)9] ol (350 ml) o2 E3}% 5
Fo17] sloll By UZA(10 g) R F4 4 oA 5 B¢t F48kEAn. 4
°ﬂ, ZmE oAt AAE FAFA FHAAA FAEA &S ALES AT A
A E-S HPLC(C18, £Z9: CHON/E 10/90 A 40/60 with 0.1% CF,C00H) = AAstict. 23

2ol &alsta 1,4-t54/ 44150 ml)S ARgste]l 19 Fatddoer Hghele] T3

f
2

2 o
H

2 Aol A.26
a) THA (95)9] Az

2-(td g oln) )-5-9] 2 n| U 7L 2 B A2 H 3] =(0.0331 mol), EWEAZ AeF3}E-(0.0662 mol), 4,4-T]ZF2

23 #H g A4+43(0.0397 mol) @ AF oFAHC)E(0.0496 mol)] oFAEANS0 ml) EFES F9 XA 3
Zuk Feb wHksgith. RES EFES HFA EFs8lth. FFHFES E(300 mDeol &siEdt. A4 S99
NaHCOs= pH 107}A] A7|88t9th. 428 DOM(300 ml, 33))o 2 FZ3¢irt. 289 §712<S 71x(NaS0,) 3t

a el ofAE AgelA FFsto] FIA (95) 7.5 g& LA
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[0325]

[0326]
[0327]

[0328]

[0329]

[0330]
[0331]

[0332]

[0333]
[0334]

[0335]

on

==35] 10-1598397
b) 7k (96)9] Azx
5
Sas
\N N/
' 2 HCI

7 (95)(7.5 )3 PR UoR(7N, 50 ml)¢] THF £91(300 ml)o 2 E3}% = ex
2 E9)7] shell By UA(10 g) FElE FA4 EA StellA shEW Bt FAgSIGTE. A HUH2 I
B9 ]

S ol odS AFolA FEAAA AAEA &2 A

d =S HPLO(C18, €% 9: CHON/E 10/90 W1#] 40/60 with 0.1% CF;C00H)

k A
%300, AFES wgSol] Easta 1,4-0S/HC1(150 m)S AFg3ke] o] datdom AdstelA, E3

=
5
P
T

I

>
ot
o, M
2
QL
32
.‘E ;
Sh
ot
il
o

a) A (97) 9] Az
()
N

oa

2-(1-9 2 o d)-5- g r a7t 2 A L3 = (0.0169 mol), REZZ (0.0203 mol), EFHEAZ xetstE
(0.0508 mol) % AF olEHIOIE (0.15 2)¢ oIMEAM5 ml) EEFES F9 22X FF Hor
Rk, HhE EFES AFdA FFIGT. FRFES E(100 mD)dd &5tk =4 &HS NaHC0;2 pH
10744 7138k8k9 ek, =458 DOM(200 ml, 33)) o2 FE3t. B9 §715S AXNaS0,) sk o #at3d
th, JAE FAFolA FFIe] HAFA &2 FIHA (97) 3.5 g2 AAUT.

b) FHAl (98)9] Az

C’N ) 2 HCI

FA4 (97)(3.5 )3 FEUeHBE0 m)e] THR(100 ml) &joz ¥3he were 2 wg

2
F9 emelA S B9V sl g IO o) SR a2 SelA ST B Fanear. i 3

7H2 B T, EuE ARGt NS AFNA ZLAAA HAEA e YHES . | A
HR] ere AAHES HPLC(C18, €29 CHCON/E 10/90 WA 40/60 with 0.1% CFsCOOH) = A A|sgt). EEES
AFA FFatt. AFES wekSe] 83t 1,4-H A/ GAH150 nl)S AMEste] 19 datde= 3k
ste] 714 (98) 3 g& AUt
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[0336]

[0337]
[0338]

[0339]

[0340]
[0341]

[0342]

[0343]
[0344]

[0345]

[0346]

[0347]
[0348]

on

£=0l 10-1598397

a) T (99)¢] A%

YEF® 92 0 T, A& 297 é} o A ol eh& (300 mD)ell &sistgith. A7) EFES 1AV 43 & o
A F9] LmolA wukalith. F7HA (83)(0.1432 mol)S A MElA EFE] Lwrt 9 ex Yzhe u)
7hA] mkslick, Fhuluiul =AM carbamimidic acid), A EE2Z2IAWE oxH=Z, 1,1,1- _E_a]%frgg_uﬂ%gg
o] E(0.0946 mol)S mutabdA Hrbslginh. A7) whe B F9 Lxo)A s Zol mukslgu. &
e Agold SLAZT. IFES E(300 mDoll AR 47 £3=S5 DONB00 ml, 23))o2 F53)9]
. 2ol §7] BEES ¥3E IAUEF FRA(200 m)eE AHEET. EYE 7] EIES NaySo,0lA
Azsta, &g AT FHAZAG. ARES A ﬂiﬂ}ilaﬁﬂ(*‘rﬂﬂ@ gZ: Agolg /g o}
AECE 10/1 v/v)2 AASTH 53 88 Robx 8wl AaolA SRARAT. IFes AedA dx

nllo
ne
32
ﬂ‘ .

stod, kAl (99) 15.0 ¢
b) A (100)¢] A=

j@*

FZA (99)(0.0112 mol), 4,4-tlEF 2™ 34H49(0.0135 mol), EFwEAE AQFs}E(0.0224 mol)
9 2 olAEIC)E(0.0169 mol)e] oFHEAHSE0 ml) &Ao] EFES F9 koA skt %OJ ARSI
A7) g EFES IFAA FFEAT. 7] uE AT FEAZT. &0 m)S 7

=S LA NaOHE FH7lsle] pHE 1022 ¢7)slelglnh. AME JAHEE oHste] Lo
At ozl AAES st AFolAd AZAIAA F2HA (100) 3.2 g& AT

2

¢) TFHAl (1019 Az

F

N NH,

THAl (100)(3.2 @) FEYOH(IN, 20 m1)9] THF(100 ml) §-¢ S F9 2RoA
2 w971 skl Sy U6 g) FiR 2o A dhl é}xé b FasARAY. 4 Ve B
o, WS dAuetdtt. AN HgelA FHAAM FAHA & FIHA (101) 3.0 g& A

Jz

it

g HU
bl
o
i,
iy
)
o
o
rlot
o
il
rlo

ol

ALl A.29

a) A (102)2] Az

O

@i

FXHA (87) (0.01323 mol), EFuEAE AtstE (0.02646 mol), EEE71(0.01455 mol) B AF oAlH ]
= _

=
(0.01588 mol) ] 0}*&]_‘5_*}(20 ml) EFES ALo)r] wukstglth. wke 3RS 7ot sl HE3E9c).
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[0349]

[0350]
[0351]

[0352]

[0353]

[0354]
[0355]

[0356]

[0357]
[0358]

[0359]

[0360]

[0361]
[0362]

on

£=0l 10-1598397

SE B(30 ml)S #HIEIYY. $£AZS NalC0.2 pH 8744 &7]8kslar DOM(40 ml, 33))oz F=Z34ch. &
2E 7715S RS0k A3 2 SIAAA F7hA] (102) 3.3 g& 4.
b) &34 (103)9) A=

N/ﬁ/t/m

I
w)\N/

.2HC1

204 (102)(0.01334 mol), &Y VA6 g) Zu) 2 k= Uol(7N, 10 ml)<] THF(60 ml) &Aooz x3lg et
2o EFES ALoA %iwvﬂt}(tﬁﬂﬂ) T2 HIH2 FE) Foll, FHulE sl FFES T

AX BAEA FS AHE 3.0 g AATE. 7] AAHA Fe AHES WC S A8 HPLC (150+30 mm)
(C18, &= CHLN/= 15/85 WA 25/75 with 0.1 % CF,CO0H)Z Attt EHste 288 &3t 5

A AT}, AFES 1 2o &3stal 1,4-t]%AF HCL(40 ml) S o] &3te] Gikdeoz A3, dHES S
AAA, HF PHAEZA F7HA (103) 1.8 g& AU
AAd A.30

a) A (104)2] Az

- g-5-1 g u P72 B A1 H 3] = (0.0235 mol), 4,4-TZF2 299 dd 9449 (0.0282 mol), EHEA
m}ﬁ}g (0.047 mol) 2 AF olAHOIE (0.0294 mol)e] oFHEANS0 ml) EFES Ao sl Hot
Haleltt. 47 EES At s FEAFT. AFES B ﬁsﬂo} NalCO;Z pHE 87b#] <17)3}3]
o old olAHe|ER 23] F&ESIT. ol RS WXRI Afsta FFs H4 FFEA Tz
(104) 5.0 g& LA}

‘—>‘I‘f—|—4‘:~]ﬂiﬂ

b) S7HA (105)9] Az
0
N
o
\)\N/

74 (104)(0 0188 mol), &Y 14 ZA(10 g)3 FEYoRN, 10 ml )ﬂ WErS (60 ml) gNHoE
o] EFES HRoA SEW Bt FASAZT. A HINC 9% T, EFuE Ay, o
A FZHA (105) 4.4 g& A9,

ATl A.31
a) =A (106)2] A%

o

UEHE(B.2 99 0 C, A& &7 oA o&h2(500 ml)ol] F7tatdet. A7) E¢4ES 147 44d3s] 5
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[0363]

[0364]
[0365]

[0366]

[0367]
[0368]

[0369]

[0370]

[0371]
[0372]

[0373]

b2 F9 LolA mkslith. F3HAl (83)(0.2378 mol)S Hleln EFE envt F¢ L yrhd

A wRkSEGITE. Al SRR ol Erbulv o] Eo] Ee]E e R-v e Z 1|0 E(0.1189 mol)& wiFSHEA

7hekdth. dr] Hbs ERES 9 250 Ry ok awksgith. £ulE HFolA SEAAY. FHRES

E(500 ml)oll BAAAT. A7) £FES DOM200 ml, 33])0 7 FE&AUT. Rold f7] HIES ¥3td A3}
° Azxska, e

UEF F89(200 moz AFstsict. £8E 771 2 ES NaS0ol A
o, ZRES A9 A2viEads(degid, £E29: Afddaz/dE olHHoE 10/1 v/v)E A

53 23S Rola &S AT FEAZHY. AAES AFoA HAxste], WA uAe] Agate AAE,
%-_

kA (106) 16.6 g= AAT.

o

) FA (107)9) A=
.
& N/,?/kCN
A

743 (106)(0.0112 mol), 4,4-t]ZFQ zudald A2k
2% oFAEO]E(0.0146 mol)e] oFAMEAFS30 ml) & F9 exoA dFEH ot wukalgit).
EFES WA FHEST. 4] s A WA AT, B(50 ml)S Hrlekich. A7) &

= (0.0127 mol), EwgAdd AFs}E(0.0224 mol)
h=i)
3 3 o
S 1A NaOHE #H7Este] pHE 1022 A7]3elditt. AdE HHAES ot Zox E(50 ml, 3 )2
Al
o}

of (o u2
rlop J
i)

N o
o

Attt Aol FAES FHste] Jeold ARAAA AASA &2 A=, T (107) 3.0 g& I

¢) Al (108)9] Az

F

N

a

Z7H4 (107)(3 g crude) ™ R UoF(7N, 20 m1)S] THF(100 ml) &No g ¥3l¥ wero ZFES F9 2%
oA FA 7] sl B4 YA g) FulEz i EA b s T FaIAAT. 2 HIHE2
FE) SO, FuE st NS AT FLAIAAN GAFHA ZF FHA (108) 3.0 g= AAUT).

Aol A.32
a) SZHAl (20009 Az

Br

&
N Cl

BE(5.2 mL, 101 mmol)& 30% %<k 2
120 CellA A7teldet. dojxl E3E
viv, 150 mL)& AA3 H7lsksd ¥4
7] F715S BolA xstE FEMANE

of

6-UEFEZE2F=H(20 g, 101 mmol) ¥ A3LFH|F(40 g, 303 mmol)ol
120 CellA 1A17F &<t aRkslal Ao = Yyzhsle] wghs/&(1 @ 1
gtell A mges AAsta dojxl EeEE bNer FEI3iT &
FEANO R AT NapSO, = Axste] o H}star 55 vhs FH4
8

Lz AAste] BA 33E(23 g, 83%)S AT},

o

-
Ol
-

14
2

il

Al AzvbE1e9](30-100% DCMe| &

2

'H NR (500 MHz, CDCl;) & 8.51 (dd, J= 8.9, 0.7, 1H), 7.92 (dd, J= 9.0, 0.7, 1H), 7.76 (dd, J= 8.9,
4.2, 1), 7.49 (d, J= 8.6, 1H)
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[0374]

[0375]
[0376]

[0377]

[0378]

[0379]

[0380]

[0381]

[0382]

[0383]

[0384]
[0385]

[0386]

[0387]

on

£=0l 10-1598397

a) A (201)9] A=z
Oy OH

Cl N

P

N7 N

7k (200) (20.0 g, 72.3 mmol)®] THF(200 mL) &Mol 0 ColA 2M olAZ2dAnlaulss FEdlo]=9)
THF(36.5, 72.9 mmol) &S A7}ttt A7) dbs E3ES 307 &t witsla F¢ (0,8 ¥8 T8 5

of &wstAl ZH7)A171a 0 ColA 60 5ot A&, Y] v EFES Eo H7sle] EtOAcE FE319)
b, A7) 57128 FolA Na,S0,2 AZdte] dntsla HEsle] =3 AHE(13 g, 74%)S AT},

' NIR (500 MHz, DMSO) & 14.40 (s, 1H), 8.29 (dd, J= 8.9, 0.7, 1H), 8.07 (dd, J= 9.0, 0.7, 1H), 7.94
(d, /=9.0, 1), 7.74 (d, J= 8.9, 1H).

A a)et b)ell 71EE el fAREE WS ARESle] FIHA (202)8 6-WE-2-F R EU RN E A3
, A (203)% 6-FEREHAEDOZRY A|Xs ).

al

O, OH O, OH
~ a N
______________________________________ NN N
intm. (202) intm. (203)

FAHA (202): MR (500 MHz, DMSO) & 13.84 (s, 1H), 8.59 (d, J= 8.9, OH), 8.33 (d, J= 8.9, 1H), 7.96
(d, /=8.7, 1H), 7.75 (d, J= 8.7, 1H), 7.64 (d, J= 8.9, 1H).

FZHA (203): ' NIR (500 MHz, DMSO) & 14.24 (s, 1H), 9.01 (dd, J= 4.2, 1.5, 1), 8.24 (dd, J= 7.9,
0.7, 1), 8.13 (d, J= 9.0, 1H), 7.87 (d, J= 9.0, 1H), 7.69 (dd, J= 8.6, 4.2, 1H).

AAlell A.33

a) Al (204)2] Az

R F

@

N NeN
P
FsC” N

2-EFEF o2 E-F g d-5-7t2n4 3] =(8.8 g, 0.049 mol), 4, 4-TEF=2IAd dAiHAB.3 g,
0.052 mol), ¥ 2% oFAHOIE (6.1 g, 0.075 mol)e] o}AMEAN35 mL) &N &E35& o} 3}
E(13.6 mL, 0.099 mol)& H7ISFATE. Gzl &AS A2oA 12413 &< wdtalglth, Aol EFES 55
3k the A FEES Z3gAo R pHE 7 A 82 F3 kil H0 (100 mL)F CHCl, (75 mL) & 2&3a14l
o}, 7} 28 BEsa 428 CHCl, (2 x 75 nb) & 2319, Bolzl §71%S Na.S0.& 71%3519 =l
=

[s}

P ol QA A AlE AA flo] AFESITH6.9 g, 45%).

N

ol

=
MS (ESD): mass caled. for CpuFeNi, 306.1; m/z found, 305.1 [M-H]. 'H NMR (CDCly) & 9.09 (d, J= 7.5,
2H), 5.03 (s, 1H), 2.86 - 2.63 (m, 4H), 2.21 - 1.97 (m, 4H).

A a)ell 71=E Hhek FrARE WS ARESke]l FREAl (205) WA (207)E 2-EfEFLEvdE-v grd-5-7}

4”



[0388]

[0389]

[0390]

[0391]
[0392]

[0393]

[0394]

[0395]

[0396]

[0397]

[0398]
[0399]

on
J
Jm

61 10-1598397

2]
jal*
b
s

A e G L T L L

® O @
i\j N N
) ™ N CN
Sh o fon
\S)I\N/ F,C7 NP FiC7 N

intm. (205) intm. (206) intm. (207)

Aol A.34

a) XA (208)¢] Az

FF

i\‘ﬁ
N NH,
P
FsC7 N

(4,4-0&F . 2-9 7 g d-1-¢)-(2-EZEF 2 d-3 g1 t-5-) ol EYEZH(6.0 g, 0.019 mol) ¥} 7N &
wyole] wEre(6 ml) &9 WEL(60 nl) TIES wh YA Zujg AeoA =iaAZT. S AR
D) So A7) S oJIeta o] ds FUAHTY. Ao 2 Y-S AA glo] AFEEATHSE.9 g, 98%).

MS (ESI): mass calcd. for CpllisFsNy, 310.1; m/z found, 311.2 [M+HI+ . 1H NMR (CDsOD) & 8.94 (d, J= 9.3,

2H), 3.78 (¢, J= 6.7, 1), 3.22 (dd, J= 13.3, 7.2, 1), 2.99 (dd, J= 13.3, 6.3, 1H), 2.67 - 2.48 (m,
4H), 2.07 - 1.94 (m, 4H).

471 @A a)ell ZlsE wheh frARgE WS ARESte] F3bAl (27) B (28)& Alxsk3lT
EO] @
N N
T\i N NH, X NH,
R R TN
intm. (28) intm. (27)
AAle A.35

a) TA (209)9] A=
K
.
o
e

(4,40 ZF 2 2-9Hgd-1-d)-2-Hed g d-Jgud-5-U)-olHNEYUEH(2.6 g, 9.0 mmol)Z} CHCl, (100
mL)2] & rlolafddFuE Ffo]=gto]=(18 mL, IM in CHCl)E -60 TolA H7}ekadct. 1A13F Fof,
Aojzl MG 3A17F et 0 T7HA] 252 &8 30% 4 Rochelle®d (50 mL) o2 #AAsUTE. doln &

2 udsgg. a¥ ug, f715S EYsEta 45 FE(CHLly x 50 mL) 3k

[o

>

fo
2
>
>
o
offt
<
|l
I
(o
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[0400]

[0401]

[0402]

[0403]
[0404]

[0405]

[0406]

[0407]
[0408]

[0409]

[0410]

[0411]

[0412]

ATt Bobd f715S Na,S0,= Ax3sta oJ7ste] w5310tk o3 IFES CHLI1,-MeOH (10% NH; 8-<)&
AFEEHE AE7AE A QAN 2 dS AJTH1.2 g, 46 ).

MS (ESI): mass calcd. for CisHigFoN,S, 288.1; m/z found, 289.1 [M+H]+. 0 NMR (CDsOD) & 8.50 (s, 2H),

3.66 (dd, J= 8.4, 6.0, 1H), 3.24 (dd, J= 13.1, 8.4, 1H), 2.93 - 2.84 (m, 2H), 2.64 - 2.53 (m, 5H),
2.49 - 2.38 (m, 2H), 2.05 - 1.84 (m, 5H).

ATl A.36
=704 (21009 A=

a) S-BEF-6-ZF0 2-1-3=2A-Faf. 5-HER-6-ZFe2-FAEd (1.1 g, 4.87 mmol)2 DCM (25 m

3} SZEAHAZSA-ZELH1.00 g, 5.839 mmol)S LAZ A M7, A7) EFES 45 C

o] 9 dxoA 16A17F H¢F JtgaEtgitt. MBS Heow WYrea AF E|QAHESE H7HI10 mL)3 the,

=z A7) EFES DOMB X 50 ml)o® FE3Ha, f7]ES HolA
3|

t}
Na,S0,2 AZsta, FFolA FEAAA Wale] 14(986 mg, 84%)5 Ao, F7ko] AA flo] Agait.

MS (electrospray): mass calculated for CollsBrgNO, 241.96; m/z found 243.2, [M+H]+. H MR (400 MHz,
CDCl3) & 8.79 (dd, J= 9.6, 5.1, 1), 8.52 (d, J= 6.1, 1), 8.06 (dd, J= 8.8, 0.7, 1H), 7.51 (ddd, J=
17.7, 9.7, 6.2, 1), 7.43 (dd, J= 8.8, 6.1, 1H).
7 (211) 9] A=
Br
X
&
N Cl
b) 5-HER-2-FRE6-TFQT- .
(23 mL)9o] Wbyl fdo] ¥A¥HA SA|F 20| =(0.8 =2
o] UZOA 4AIZE Bt JHEEtL Aoz 7te & ¥ W Az ”EH”W %%/\Ri‘?}. ZHHFES DOM
(100 mL) 3 x5tE EFEAUEF(100 mb) 22 233 dth. §715& NaS0,2 dxste] o338t XA &
A171 & AggtA g2utE gy (EtOAc/AAH 2 AAsle] & FaMe] uAE AATH815 mg, 69%).

)
i
"
9
z
fr
td
S
e}
to
fr
o
I
ui]
L
jli
i g
o
fi
7
>~
&
=i
=
©
=
(@}
=

e

HNMR (400 MHz, CDCl;) & 8.49 (d, J= 8.9, 1H), 8.01 (dd, J= 9.3, 5.0, 1H), 7.60 - 7.45 (m, 2H).

FHA (212)9] A=

c) b-rBEF6-ZFO0R-2-Ta2Z4-A-F 53, 5-HEH-2-FZZ-6-ZF=2-F=4(0.20 g, 0.77 mmol)

I NMP (0.8 mL)ol] &38f¥ R2Z%(0.27 mg, 3.07 mmol)e] &NE UEFH wlo]mg g go]H nlo]do]r 1647k
ot 120 CY 3|8 EgdA] 71Estg). WS ES AL o7 wWzksle]l DOM (20 mL)# 10% 474 NH.Cl (10 mL)
2 28T, F715S NaS0, 2 Ax3te] ofsta FUAAA =dd 2do] AAHA & AFES DA

F7kel Al glel AR&-3FITH200 mg, 83%).
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[0413]

[0414]

[0415]

[0416]

[0417]

[0418]

[0419]
[0420]

[0421]

on

£501 10-1598397

MS (electrospray): mass calculated for CisHisBrEN.O, 310.01, m/z found 313.0, [M+H]+. HONVR (400 MHz,

CDCly) & 8.25 (dd, J= 9.4, 0.6, 1H), 7.70 - 7.51 (m, 1H), 7.35 (dd, J= 9.1, 8.4, 1H), 7.01 (dd, J=
23.8, 9.3, 1H), 3.85 (dd, J= 6.0, 3.8, 4H), 3.77 - 3.67 (m, 4H).

9A o)A 71" vkl §AFEE S AFRSle] E=7HA] (213)S 5-HER-2-ZFRR-4-ZT R0 2-Fisdd}
3R)-FBIEFAI YIS FLELR oo Az, T Q) e 5-HER-2-FE2E-6-FF2-F=d7
oetLolwl e EwtEAR dlo] AxsYPaL, FHA (215)F -EHER-2-FEE-G-ZFQR-F=ZA N-v gy
HgRS 2HEAR st AxsPaL, =104 (216)S -EER-1-ZEE-o| A5y REZds 4R
slo] A xsFF L, THA (217) 5-ERERE-I-FE2E2-0|2FEdY dEZolnS FUEHR o AFI}Hn, F
A (218)8 5-BRE-2-FEE-6-UEA-FEd @ R2Z2dS ZUEAR o] Azt
Br Br Br
N ID-H\\OH N/ g/\/OH N/ N/\lN\
intm. (213) intm. (214) intm. (215)
Br Br o
solINGe O
N N
X N N/W
() T\ o .
intm. (216) intm. (217) intm. (218)
B. % slstEe] Ax
AAe B.1
getE ()2 Az
K F
N
X
i g
e i
: Il
Z7H4 (2)(0.0032 mol), 5-FAE=AIFZEA2H0.0064 mol), NMAZFZAAstanc|on =, y-wE Za~g

(0.013 mol, Novabiochem #|¥% HL?., 01—64—0211) 2 1-3EF AR E ] o}& (HOBT) /1-HE-2-3] &2 U] =
(NMP)(0.0032 mol; 400 mg HOBT in 6 ml NMP)2] DCM(60 ml) &Mo] &E3HE-S 220 3A7F FoF nHkalSit).
(Zgzegre) EgWEeE B]7FE 0] E(0.032 mol, Novabiochem |3 W3&; 01-64-0419) <} W& o] Ao}
dlo]E Z2]2E#€(0.0036 mol, Novablochem AFE ME; 01-64-0169)& 7] Wh& EFEC Hrbsta thA] 4
oA 2AIZE ot agkellth. Bk E3RES oGtk oo fulE FUAIZ Y. FREFS H0/CHCNE A

Qe AAES oJFgatar QoA Azxste] 312 (1) 0.630 g& AT},

AR

Y,

2 Al B.2
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[0422]

[0423]
[0424]

[0425]

[0426]

[0427]
[0428]

[0429]

[0430]

[0431]

[0432]

[0433]

on

£=0l 10-1598397

shehe (2)9] Az

K JF

e

N

| 2 HN.
Br’ N | N
WO%

FZHA (3b)(0.0003 mol), 5-FAEd72H SFZto]= GA4F4A(0.0005 mol) 2 DIPEA(L ml)e] o€ oA gl o]
E $AG nDe ¢Es A2 srw gk wuksiglth. 47 =S 1% Na0; $4(10 mD) o2 AlH s}

Atk F71es wEsky, Axd F, &HE SUAAT. e Nl A sksta ojwjste] dxstoiA
(s3]

6N HC19] 2-Z23&(0.4 nl) |9S 3H3HE (9)(0.0005 mol) o] 2-ZZFL(9 nl) LN H7lsle] 60 CollA
2A17E ERb akarglt. 6N HCI1O| 2-ER3-& 8§45 v Huket w8 EFES 60 TollA 34 Sk unt
A

)

stdth. 6N HCl9] 2-Z 238 fNS thA H7bsta whs EFES 70 TolA 308 B¢t wylkalgitt. &mjE =
AT, AFES 2-ZRu=d dEet. RS ofgsta MFor Axde 3gE (8) 0.1717 g& 4
t}.

2 A4 B.4

sht= 10)F (1) 9 A=

K F

ij
xS
| A
K Z §nN
¥ N
F o K

3}3HE (1)(0.0004 mol)S AR SFC AAo olaf 19| HF3toldAAZ E2sttt. SFCE= Chiralpak AD-H Z
@l (Daicel Chemical Industries Ltd)olA F3Fch: &= (00,/(0.2 % 2-Z2ZHol7lS 3H{-3F= MeOH)
50/50 (5-&wl); < 50 ml/&; A9 g &% 40 C; == ¢4= 100 bar. F7/He AAE 28 088 o1
I gulE FEAZEY. 4749 AFES Bl ddgeta AHE IHAES oFste] AxdA sEE (100 (R
EES) 0.062 g 3FE (11) (R =+ S) 0.057 g& dglr).

(1D
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[0434]

[0435]

[0436]
[0437]

[0438]

[0439]

[0440]

[0441]
[0442]

[0443]

[0444]

[0445]

on

££0l 10-1598397

A (2)(0.0002 mol)E DMF(3 mD)ell AR, 1-8| =S A -1 Eo}£(0.022 g)& FH7Fatsitt. 4-4
FA-2-F 5 7F2 5 4410.0003 mol) 9] DMF(L m1)&<4S H7leilnt. MAZEI A7 2R o=, V-rdE
2 2~E#(0.00064 mol, Novabiochem A|FE W3 ; 01-64-0211) A7 1t AAE w3 EFES 2L 3
A7 Bot HEsltt. (Zg2gEde)EWEd -y vlo]7bH U0 E(0.0016 mol, Novabiochem #|3¥% W3 ;
01-64-0419)9} wEo]aAoldlo]E  Z2]A~E]A(0.0002 mol, Novabiochem A% WX 01-64-0169)%
A7berinh. ozl Wk EFES Ao st Beb wukeldtt. 2N A e $XE Juiste] BEa o9
o grjs SIAAY. FFES 94 HPLC(Shandon Hyperprep® (18 BDS(Base Deactivated Silica) 8 um, 250

g, 1.D. 5em)& AASAG. &8 7] Sz 2HUJAES A&, FHdhs £8& Fopx TR}

22 g2 2240 =(0.002 mol)E 5-FA=AIFZEAAH0.001 mol)e] DCM(10 mL) Fe-lo] 7}sk3ith. DMF
HHA D e 7] EFES 16417 S akekelch, §lE AASSITh. HFES DOM(10 mL)ell &3]3}
SHA (9)(0.001 mol) et EFdldeldl s Adol 2l&abAl 0 TollA H7letgict. 4A3F <k A%3)A aglet
LEE 20 CE AsAZAd. HCI(0.001 M, 10 mL)S #H7eta 2 & 23, 47158 (50%e £33}
NaxC0s(aq), & 2 HFE AH}UT. &uis AAs L AFES HE7b2 ZAY I =nkE 2199 (DCM/CH:0H
100-97.5 %)l els) AAstA. w4dh 23& Rop &vilE AAst. rES DIPE shell wafsta, A%
QA 60 Tz Hxsto] 34E (7) 0.26 g E3ATH

=
=
al

K

tlo

A B.7

sHEE (15)9] Alx
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[0446]

[0447]

[0448]

[0449]

[0450]

[0451]

[0452]

[0453]

[0454]

[0455]

[0456]

on

£=0] 10-1598397

l'.h.u
~
o
=
)
S

1-3 =EEA-IH-HIZER]oFE(0.180 g) % N'-(ol€7lZoln=d)-N, FHHE-1,3-Z2 fr]olql A AAHe

g2)& SA (11)(0.00087 mol)=F DCM(5 ml) F9] 5-F=HAFF=HA4H(0.00087 mol)e] EF&E H7lslsltt.

=)
A7) A EFES s E9F wakeki, 10 % NaOH &< AlF Skl NapS0,2 7 xaitt. &uls S84

A 3t (15) 0.120 g2 AT}

SIHE (46), (A7) A=

K F
N
R
N@)“
E
e “’“Y%
' © (46)
K F

N
*S
P
E
HN. x>
(47)

=7rA4) (25)(0.0075 mol), 5-FAEHFEEAAH0.0075 mol), 1-[H]A-(gHdoln])wdd]-1FHFEolZ
AT FEO BT AH O E(1-)3-2 Ao =(1:1)(0.008 mol), DIPEA(3.3 ml) 2 DMF(75 ml)S U#H L7l A

16413 &2t ugkelgiet. ¥k EES =(150 ml)ﬁ} OM]EL]E%(IO n)2 A5l Ao dEu Eot
el HAES ofFstar FeA AxsielTt. £(3.383 g, 97%) 9] 4¥-(2.85 g)Z XA SFCol ¢
3 1o] FelolAdAA R AHAsFH . SFCE Chiral pak AD-H 7’?__134(30 x 250 mm)(Daicel Chemical Industries
Ltd): &% (0,/(0.2 % 2-ZEHopl S 33l MeOH): <5 50 ml/E; AY 3|8 2% 40 T =& <¢F
100 bar; 2X=: 76 mg/4 ml atell AAEATE. 2709] A E AojA FHERUTE. 1A=Z Hopzl F3& FTUAY]
I AFES oAz RIHE/MEYEY 10/1004 AAetE. HAES ofFste] WAL FFeA A

2/ E

Zato] e (46) 1.099 g& Atk 222 ol #d& A7 O A[FES ojaZ R
HEH 10/1914 2Agteigivt. Jdes ofdste] wgla deoA dxsto] shga (47) 1.082 g& AU

A Al B.9
3HeE (34)9 A%
H,N___.O

N
H
N,
g )
F,
AN 0 N
%

1£-1,2,3-EgokE2[4,5-b]19tE, 1-[Ra-(Hudeln| )Wl |-AAEF 2 X T 0] E-(1-),3-ZAlo] &
(0.001422 mo)E AX 7|5 3dtellA 0 CTolA =74 (26) (0.000948 mol) 2 5-F A7 B A (0.001138
mol) % DIPEA (0.001422 mol)e] DMF (10 ml)&9e] &= H7bsldch. A7) vk £35S wwkstal 3h%
sk AR Aoz Zpsgith. Bulg FFsteA SHAAT. JFFES A4S HPLCE AASIT. A
g& FHste SlE FUAAA FEE (34) 0.180 g5 AATH.

o, o
Hmr

h=
=

ATl B.10
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[0457]

[0458]
[0459]

[0460]

[0461]

[0462]
[0463]

[0464]

[0465]

[0466]
[0467]

[0468]

[0469]

[0470]

on

££0l 10-1598397

3H3E (35)9] Az

()

F7hA (27)(0.0026 mol), 5-FAEUIFEEAAH(0.0026 mol), N -(NEFFERolu]=ed)-N NtlmE-1,3-Z2%
tolrl A2kl (0.0038 mol), &= (0.0077 mol) % DCM (50 m1)e] EFES A2 18417+ ok wnts}
ATk A7 W ERES B KC0:(1 g AUtk §71%S et 12 0MgsS0,)8ke] o F3fa A
2tk ZHES Biotage S5 At A™, &39:DM/MeOH, ZHYAE 100/0 WA 95/52 AAletar w%
38 Wop FTIAFY. AFES DIPEIA AAsste], 39 (35) 0.773 g& AUt

A Ao B.11

N
N
R \IHN
N Z N
Ty [¢] J OH
I,:I,/\/

31eE (38)(0.0001 mol) ¥} 2-o}w] m-of g 3
B2 sAsta ol" opAlHo|ER 33 FEETH. Rolkdl f75S SHAIAA DCM/MeOH 95/5% A3
& A 294 Adoz AASIG. FeEe 2AE FINAN AFES AFAAM Azxd] FFE G

0.026 gg AAT}.

A Al B.12
3T (41)9 A

K F

N
N
A
N N
T o} \l CH
0/ 3

(38)(0.0002 mol) =} W¥r&(p.a., 2 m)S A-2o]A WHHE3 NaOCH; 30%2] WEH2(0.1 ml) €48 H7}

WA AT, FFES DOM/MeOH 98/25 &3
& TEAAA IFEE (4D 0.081 g

N

S
ok, A7) Wg EFRE 60 THA 2043 F<b ke
om Agste UB§ Y B APo AASAt.
2

’

&

olo ot
e o
Sid

53 (77)9 A=
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[0471]

[0472]

[0473]

[0474]

[0475]

[0476]

[0477]

[0478]
[0479]

[0480]

[0481]

[0482]
[0483]

[0484]

3}3HE (38)(0.0004 mol), HCI(IM, 1 ml) 2 oFHIEZH1 ml)S 60 CTollA] 48417 &<t wubalaic, wkg &3t
ES B oHNEYUEZR AT, IAES oFsta AFoA Axste] e (77) 0.144 g& AU
A Al B.14

e (78)¢] A%

NH

=
0Q
(92}
s
it
oL
N
ol
)
)
L
—\'—‘
ko
o|\
T
>,
3,

O FHFES DOM/MeOH-FRL U ot 98/2 WA 95/565 A&k U328 A Zd+l Ado= A, 453t
= SEATIL olaZEIdE R B, FH=E APt ITolA dxste] st (78)

A A B.15
3}8HE (135)9] A=

F

ol

24 (39)(0.0053 mol), Z7HA] (30)(0.0053 mol), 1-[H]Z(t]Wgoln| ) WEA-141,2,3-Ed]o}E=2[4,5-
bl tlE HAAEFO R T ATFH 0| E(1-)3-2A 0|2 (1:1)(HATU)(0.0053 mol), DIPEA(0.0016 mol) % DMF(60
DE 2dd &7 FolA 20A3F < wyksigivt. 7] vhg EFES FUAIZIAL DOl &3 Al A ﬁi}i
B ES S99 B2 A 47 §715S MgSO,E dEsta AqFete] Azt FRES DIPE F

oA 20 % oFHMEYEZHRZ AA eIt ANS THAAA SFE (135) 1.5 g 4.

A Al B.16

S3HE (102)9] A=

0.

TQ

SFE (37)(0.001 mol)7 1-W€-2-9] 22| t)3=(3 ml) %< F32421(0.01 mol) S 115 CToll A 2417 Heb
S, A7) W RS Bw gMea g opEelER %%—6—}214 A7) F71eE AxMgS0ska, o
sate] gulg SN AFES volazzAddr 2o} oitte] 2-xuRew ALH, wAE Jnste 4
Hata AgolA Axste] 8= (102) 0.12 g& I},

Al B.17
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[0485]

[0486]
[0487]

[0488]

[0489]

[0490]
[0491]

[0492]

[0493]

[0494]
[0495]

[0496]

[0497]

[0498]
[0499]

on

££0l 10-1598397

S (117)9) A=

m*%ok

2F o] =ehe] =(0.0146 mol) ¥ 2-Z2¥2(10 m1)o] E3ES 1568 wob witepgleh. I8 v 2- s
(5 mDell &3)8 3E (156)(0.00146 mol) 2] EFES H7Istar, o] EFES wwsle] 140 CollA 30%
nfo] A2 9olH. QB FFIUTE. HAEE oste] #Pu AdE FUAHY. FRES HPLU(EEY:
CHsON/H,0 75/25 WX CHCN/H.0 55/45 with 0.1 % CFsCOOH))Z AT, AAE BE8 ol gus &2
A A 3FEE (117) 0.17 g2 AT},

okﬂ &)
= 0 o

A Ao B.18
SI3HE (156)9 A=

®

Z A (56)(0.014 mol)S DOM(H W=, F45)ol
mol)2] DCM &8 A7) derdlo] A
Aok, SulE A shelA FEAIAG.

Al (55)(0.011 mol)¥} Eg]o&o}rl(0.023
wyksl Tl W EIES ALoA & Fok wylat
HPLC(-&Z9%: CH,ON/H0 25/75 WA 55/45 + 0.1 %

CF,CO0M) = AT, AAPE BFES BolA SHAAZANAA 3FE (156) 4.0 g(88 %)= AAUAL}.

e

A Al B.19
3}8HE (134)9] A=

PR,

33tE (164)(0.5 mmol), O]AZZIIH (1 mmol) % TIHEALZAI=(1 ml)E 100 TollA 6A17F &t iyt
AT, Wk EES 10 mlo B2 X ﬂv stoll Al Wek&-(eF 5 ml)S H7iste] &8sl 7] &
S 3R et wdtsta, HAES o3st &, A-FolA x| sEHE (134) 218 mgs AUT).

A Ale B.20

3138 (168)9] A=

SKKN e} 2
¥ H
F

312 (37)(0.644 mmol), EFA(ydldzdolE)tZeE5(0.022 mmol), 2,2'-H]A(YdFAdEAT]%)-
1,1'-¥]YZE(0.033 mmol) 2 2-Z2FHo}7l(5 ml)ol] fallE AF tert-FEA1=(2.0812 mmol)e] =3ES 80
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[0500]

[0501]

[0502]
[0503]

[0504]

[0505]

[0506]
[0507]

[0508]

[0509]

[0510]
[0511]

on

£=0l 10-1598397

TollA 3Rt 59 udtsitt. A7) EFES AqHstn §%3t AR &S YAES Cé‘ziv}. &7
Hx] ke AAES HPLC(C18, &= o: CHCN/E 22/78 WA 42/58 with 0.1 % CF,CO0H))= A A3+ T}
e e Holx {7 §ulE FEAFTE. sAAFE ] FFE (168) 0.08 (88 %)= AUTt.

=
o
2

A A B.21

532 (140) 9 A=

B35 (164)(0.5 mmol), cis—2,6-tWdEZZ (2 mmol) Z 2-"W|ZA-&-2(2 ml)E 80 CeolA 1647+ &
oF wukstth. A7) wke EFES FukA7]al, FAHFE 300 mgE 94 HPLC(Shandon Hyperprep® C18 BDS

(Base Deactivated Silica) 8 um, 250 g, I.D. 5 cm)® AASIATE. 271¢] ols o=z TYPHYAES %83}
t}: Phase A: 0.25 % NHJHCO; <=89%; Phase B: CHi(N. A-&3dle= RIS =45t ZUAAT. ZHFES 56

CHONS Efate olaz2ddegaz dAsiern. 47 245 oiste] Rom FoA dxste] 33E
(140) 120 mgS Airt.

MAld B.22
35 (173)9 A%

.
SR

3E (37), 1-AIEFZE23-992021(0.0027 mmol), Ea(tjdld g dloly &)t 22145 (0.054 mmol), 1,1'-
[1,1'-¥yzga]-2 2'-td ]*[1 1-0 -2 2% (0.081 mmol) 2 THF(5 ml)oll &3¥ 2-vE&-L2de, 1}
EHA(1:1)(0.00162 mol)e] EFES 80 TollA 408 ¢t wlo]m R olB dlo|A uwtetgtt. A7 EFES
et FHste] FAEA R *M%% ARt A7 AAEA e AAES HPLC(CI8, &&N: CHIN/E
8/92 WA] 38/62 with 0.1 % CFsCOOH))Z AAsATE. 43 £3& Koy {7 &ulEs FLAHT. =4 &
SHES A NallCO;E AF83le pH 82 7|88t dtl. 4 EFES DOM40 m) o2 23] FE319. Kol

o] 2420 mDE AHIGAT. EEE §7] £8e M EFoR A nAE st & &
& SEAAY. sAAxE Y SRHE (173) 0.04 g&

[e]
=

O

N’
lAj)\
FE _
->8\A\/ HN N

3}3HE (316)(0.19 mmol) 2 4,4-tHE-#H 29 (0.98 mmol)e] EFES 60 CollA 39 Bt wwksigiel. Ak
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[0512]

[0513]

[0514]
[0515]

[0516]

[0517]

[0518]
[0519]

[0520]

[0521]

[0522]

on

£=0l 10-1598397

olo
ot

FES AFoNA sF3tt. FFES HPLC(FY ¥, €59 CHCON/E 10/90 WA 40/60 with

Zx3&to] 3L (273) 25.77 mgS AT}

o

Ll

0.1 % CF,CO0H) = A A8}

;O
kY
o
4
o
Hr
ety
o
td
o
>
offt
iin)
A

A Al B.24

3I3HE (316)9 A=

O.

@

F © = Br
3H3HE (37)(0.0043 mol) ¥ ¥ ¥ g EH Znlo]=(0.0209 mol)9] E3HES 100 TollA 5A17F &9k nnks}s]
o GeES 4] W EgEel wuswA Wt £4 S0 Nal0:E AHgtel pil 1002 97133

Aok, 74 4 DOM(300 ml, 33)o2 FZ3QTh. FHX F715S NaS0ollA 7zx3ste] A7sigict. §HlE
% a9l

A A d B.30
31 E (400)9] A=

CF;
NJ\N
I F
H
O, N.
N
o J T
F
N Cl
Z7H4 (201)(2.4 g, 9.9 mmol)™ DCM(15 ml) 59 (MEEgo}&Z-1-dS ) EgA(HHEoln| ) I AT H AL
EFoRE T lE(4.4 g, 9.9 mmol)ell E]eldobvl(5.5 mL, 39 mmol)& 0 CollA FH7bataL, A7) whg Z3}
S 208 HoF wRkskoltk. S04 (25)(3.1 g, 9.9 mmol)E HUlela whg EIFES x5 Aog 7les)
o 12 AIZE B witelgith. &S HUbstal kg E£RES DIMCE FEIIGITE. 77158 EokA Na SO, 1%

i

sta gt & FEsIY A4 A A2vEHY(EY F9 0 WA 100 % EtOAc) = AAste] 54 g3E
(4.5 g, 85%)% AT},

AA A B.30N A 7]we uiel fAle WS ARESte] BHEHE (401)S FA (202)E % EAR lo] AZxs)
A, 3FE (402)8 FA (20D FA (23)& FLREAZ o] AxEAt. I G FHEE
(400)# AL B ES AFEE FEY B olAFEY FIEEAYES AAld Al - M30] AW A4
olql FA 9 AFAA Axstar e (1) HF AHES Oé% T UFS ols|stedof g},
CF; CF,
NJ\N NJ\N
P |
0N 0N
N N
Or‘ Cl\&ﬁ\ @)
F
N/ Cl N’ CL
compound (401) Compound (402)

Al B.31
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[0523]

[0524]
[0525]

[0526]

[0527]

[0528]
[0529]

[0530]

[0531]

[0532]
[0533]

[0534]

on

£501 10-1598397

a) 3= (403)¢] Az

CF,

NEP;
S

3}3tE (402)(75 mg, 0.14 mmol)9} SFHIEYEZH(2 ml)ol &3E Eo|do}7l(0.10 mL, 0.56 mmol)el] EZ2Z
2(25 mg, 0.28 mmol)E H7stgtt. A7) WS 8712 WHEEI 120 ColA 14417 EoF 71dsteieh, Ar]) w

[e] [}

£ I3 ES Ao Wrala HPLC(C18, €= 9: CHiCN/E 10/90 A 100/0 with 0.1 % CF,COOH)E A As}e]
54 3FE(70 mg, 71 S AU, FAREE ofyl A} ke HAA 2Er)E ESEE Jo AA
A7} Boc 1H T HEV|E AREEIor Bt S & 4 . AVIE Ao 2RI dAE HF JTES

ded Fad F ol

il

ATl B.32

a) S (582)¢] Az

K F

é Cl
Now
N.
o> )
(0]
A

S3HE (582), 6-FEREZ-FEA-5-F2EAN[2-(4,4-UZF 2 2-7 g d-1-Y)-2-(2-H & g d-7) g v d-
S-d)-od]o =5 AAle B.30¥ fAFSE WRoR -FRI-FEH-5-7l 2844 2-(4,4-T) EF L 2-T] 5
g d-1-9)-2-(2-m g gpd-g] 2 n| Pd-5- )-o| Do}l S Adate] A %3t}

2 Ale] B.33
a) 33E (583)9 A%

K

fﬂ Cl
Noon
I\i/j)\/N ;
)
\EJ\N/
)

CHyCly(5 mL)S} DMF(2 mL)ol &ai¥ 6-ZR2-FEd-5-7t2EAA[2-(4,4-UZSF 2 2-9H g 9-1-Y)-2-(2-1]
G4 ubd - gud-5-U)-o| D ]-o}n =(400 mg, 0.8 mmol)ol] A&ollA CHClx(1.6 mL, 1.6 mmol)el &aiE 1 M
HEPd EA goS Hrlegitt. dolxl gdS -20 TR WA -FEEZAHSAMERA(E FdA Hy
77%)(192 mg, 1.1 mmol)< 3 718t 1A Fof], 7] €98 HA202 3A7F B 7F2383it)h. wks-
28ES 23 THAUER #8910 nL) Sl A7, £A4FS CHLlL(2 x 10 nL)E FE33i. 2o}
A F715S Ax20MeS0) s, oFste FH35t. IFRES 4

A (150 mg, 36%)E At

_YE

FFA CHClo-MeOHZ A AA|she] Mol 11

MS (ESI): mass caled. for CoHaCIFsNs0.S, 493.1; m/z found, 494.1 [M+H]+. 'H MR (CDsOD) & 9.08 (s,

2H), 9.01 (dd, J = 4.6, 1.6, 1H), 8.42 - 8.31 (m, 1H), 8.12 (dd, J = 9.1, 0.7, 1H), 7.88 (d, J =
), 7.77 (dd, J = 8.6, 4.6, 1H), 4.35 (t, J = 7.0, 1H), 4.22 (dd, J = 13.8, 6.4, 1H), 4.11 (dd, J =
13.6, 8.0, 1H), 2.99 (s, J = 1.4, 3H), 2.94 - 2.78 (m, 4H), 2.09 (ddd, J = 20.9, 13.2, 6.7, 4H).
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[0535]

[0536]

[0537]

[0538]

[0539]

[0540]

[0541]

[0542]
[0543]

[0544]

[0545]

[0546]

[0547]
[0548]

on

£=0l 10-1598397

A Al B.34
3}8HE (584)9] A=

K F

6-F22-FEd-5-7t2 854 2H2-(4,4- U EF 2 2-Td g d-1-9)-2-(2-v e 3 d -5 2l v d-5-YU ) - & | -o} ]
=(20 mg, 0.04 mmol)®} CHsCN(1 mL)e] g&o] Eg]oeo}w1(0.01 mL, 0.08 mmol)S H7}8lx HiE¥E HFHo 2
2ZU(7 mg, 0.08 mmol)S 7l WS £7]5 90 T2 71E8itl. 12413 Fol, dojzx &48 Y73
ZA)E 94 HPLCE A AIste] W2 314 (17 mg, 66 %S AT},

al

MS (ESI): mass calcd. for CosHo;CIFNgOs, 516.1; m/z found, 517.2 [M+H]+. lH NMR (CDsOD) & 8.97 (dd, J =

4.5, 1.6, 11), 8.57 (s, 2H), 8.13 - 8.07 (m, 2H), 7.83 (d, J = 9.1, 1), 7.65 (dd, J = 8.6, 4.5, 1H),
4.70 (dd, J = 10.4, 5.4, 1H), 4.36 - 4.26 (m, 2H), 3.89 - 3.84 (m, 4H), 3.76 - 3.72 (m, 4H), 3.56 -
3.40 (m, 4H), 2.44 - 2.34 (m, 4H).

ATl B.35
335 (593)9] A|=x
FF

cl
N" H
NS N
P o
FsC” N

2,6-UF22-F|=U-5-7l 252 X2-(4,4-UZF 2 2-9Hd-1-9)-2-(2-Eg ZF 2 2 -3 g v 1 -5- )-
ﬂg]ﬂﬂE(NOm,Ome)ﬂ—Q%ﬁBmDTJ4N Clo] ol E(7 ub)& H7bsilth. Aozl E3E
< 90 C&Z 7FEsksinh. 12413 Fofl AdE EFES 553t 2A8 94 IPLCE AGAlste] FA4 A9 #A
3}e=(56 mg, 58 %) LUT}.

MS (ESI): mass calcd. for ColigCl1FNsQ,, 515.1; m/z found, 516.2 [M+H]+. ' NMR ((CD3),S0) & 11.96 (s,

1H), 9.13 (s, 2H), 8.79 (t, J = 5.8, 1H), 7.55 (m, 2H), 7.31 (d, J = 8.9, 1H), 6.53 (d, J = 9.8, 1H),
4.25 - 4.22 (m, 1H), 3.94 - 3.82 (m, 2H), 2.75 - 2.54 (m, 4H), 2.06 - 1.93 (m, 4H).

Al B.36
33 E (596)9] A=
FF

fﬁ cl
N" H
Nl/ﬁ/K/N |N
o
F3C/L\N/ X" NH,

2,6-UFEE-FAEU-5-7t2 824 H2-(4,4-T) ZF ¢ 2-TH g d-1-¥)-2-(2-EF ZF o 2 v g-1 g n|g-5-Y ) -
ol&]-oln|=(100 mg, 0.2 mmol)¥} 7N YEYoleo] wEE &9 100 TZ 7FD3ITh. 60A17F Fofl AAE &
FES Wt wFsta Z2AE 94 HPLCE A3 AAst 4 mAle] #A] sh3HE(13 mg, 13 9= LT

_52_



[0549]

[0550]

[0551]

[0552]
[0553]

[0554]

[0555]

[0556]
[0557]

[0558]

[0559]

on

£50l 10-1598397

MS (ESI): mass calcd. for CoolpoCIFsNsO, 514.1; m/z found, 516.2 [M+H]+. 1H NMR (CDCl3) & 8.90 (s, 2H),

7.95 (d, J =9.3, 1), 7.89 (d, J = 9.2, 1H), 7.68 (d, J = 9.0, 1H), 6.82 (d, J = 9.5, 1H), 6.55 -
6.47 (m, 1), 4.08 (d, J = 3.7, 30, 2.70 (d, J = 23.7, 4H), 2.07 (d, J = 2.3, 4.

A A B.37
3}8HE (598)¢] Az

i |
N N
H

0

pd
{(
.
g

%

N
AF dlo]=}o]=(0.88 mmol) ¢} THF(0.8 mL)] EFE ~Fd 3-(F=FA M)A Ed-1-71 252 o E
(0.8 mol)E H7FetaL 7] whg EFES 1568 < wnksk 5, 35 (402)(0.8 mol)E FH7Fsklth. A47]
EFES L8kl 3" EEoA] 124F Bk 120 TR 7dsigith. 24ER S 3] Avsd, e E3E
S @100 mL)l H7Fske] DM(75 nL) o= 33] FZEaH3ith. Ropzl #7153 NaS0,= Axskal, o343t &,
Agex FRAAT dojxl ZHFES THEA(L al)ol Faiska 4N HC19) B2k mh) o= A akgint. 7]
=gee BocA gk AAZE B WA 3 17& :

s F A ey 3 )
= 9dR 4728 Boc KIS r’jl&i Sk ol &%ﬂ% ZFA A ekt A7)e A §-oll A Boc R E
= A

A Alef B.38
335 (609)9] A=x

—Z2Fow-FEd-5-Ite R AAo-REEY-4-A-2-(2-EFZF e wrE-v]glng]-5-2)-o &l ]-o}nj =

4] (28)(0.17 g, 0.62 mmol)®] THF(0.9 mL) &<Holl, wi2u|e AHHELE X33k= 5 Lo mlo]aA R go]H
H}Olg FolH 5-BEF-6-ZFOF-AEU0.10 g, 0.44 mmol), 1,8-T]o}RIAIE=(5.4.0)undec-7-21(0.05
g, 0.30 mmol), trans-tl-u-otHEH|A[2-(T-0-EH-¥23)-AA]v)-Z&5 (11)(0.005 g, 0.005 mmol), E
-tert-FE9I A3y HEGZFLZRHYO)E(0.004 g, 0.02 mmol) 2 EgBdyE AAIFERI(0.12 mg, 0.44
mol)S &Ko sl 7] wlold s WEstal wlo|ARdolB whg7] FollA 150 T2 7FEsk3ict.
Fojd EFES DN R FAstal B2 AHIUT. 77158 NaSO,2 HEshal Ao ER A7gt & 7130

7
[°)

A SHEAIZ] L HPLC(8-& 91 CHCN/H0 10/95 WA CHsCN/H:0 95/5 + 0.1 % CFsCO0H) = AAsH3ich. 7] AdE
+28E et sANEE SvlE AlAS] EdEF2okAEClE o FEle] EAl 84§HE(0.05 mg, 25 B)&
A

ol

¥ F-1, F-2, F-3 ¥ F-4oll& 7|8 Ao 5 shfel wpeh Alzd sFEES A8
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K JF

[0560]

é

F|/HN
F N N
13 o K

Co.No. 89; Ex. B.11

O
N
N’ N
i o J A0
N
H

Co.No. 1; Ex. B.1
R T

@
[
yl\ P TIN,
N N
N, ! ]
g/\/\()ﬁ

.
{ |
Brm i SN
[¢]
Co.No. 2; Ex.B.2 Co.No. 90; Ex. B.11
N O
N’
]\l/j)\
, o ¥ 0 N
N (:l
Co.No. 3; Ex.B.2 CoNo.91; Ex.B.11
| o
F
N
N 3 q m
k/o

N

P A m
. N N
¥ o |

Co.No. 92; Ex. B.11
e

Co.No. 4, Ex. B.1
&

[0561]

N
g # HN
N N
FON g P
Co.No. 5; Ex. B.2 Co.No. 93; Ex. B.9

==5

on
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[0562]

K F

fj
O’\
2 HN,

N | N

[¢] A

Co.No. 6; Ex. B.2

Co.No. 94; Ex. B.11

K P

El\j
fop
# HN\
Cr N N
O \I

Q,

)
N
A

Co.No. 7, Ex. B.6

Co.No. 95; Ex. B.11

H
N

9
R,

Co.No. 8 ; Ex. B.3; .3HCI

K F

.
8} J O)

Co.No. 96; Ex. B.11

OYO

N.

®

O

N
N,jrkj
R X | HN.
F N
F

¢} . l

Co.No. 9; Ex. B.1

Co.No. 97; Ex. B.2

K F

©
R
N
R |\I/ HN. .
F )
F o K

O.

ﬁ
AT A
IK%LO

Co.No. 10; Ex. B4

Co.No. 98; Ex. B.11
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[0563]

K F

<
| N
E 2 HN
. N
F 0 K

Co.No. 11; Ex. B.4

O,

3

Co.No. 99; Ex. B.11

K F

é O/
Ny A
! w
N N
F b S

Q
NN
yl\ 2 un
N N
L 5 K on
H/\/

Co.No. 12; Ex. B.5

Co0.No.100; Ex. B.11

K F

e
A NS
E | -~ HN |
. N
F it o

Co.No.13; Ex. B.5

F

OK
Sop
A HN. .
XY L
"

Co.No.101; Ex. B.11

K F

N NZ
R HN
F ' o

Co.No. 14; Ex. B.5

0

K F

éN
Nl\
P
Fl/HN
N
F
E ¢}

Co.No.102; Ex. B.16

I

QLF
[Segvel
(SN

Co.No.16; Ex. B.5

Co.No.103; Ex. B.16

O.

O

%

Co.No.17; Ex. B.16

Co.No.104; Ex. B.16
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[0564]

Co.No.18; Ex. B.5

Co.No.105; Ex. B.16

e

f}\j I\
N
K | P TN,
N
F ' o

i

Of
~

g

)

Co.No.19; Ex. B.5

Co.No.106; Ex. B.16

Eﬂ
N
N
P! - HN.
) N
N it

/\

N,

T

O
o

7(

Co.No.24; Ex. B.5

Co.No.107; Ex. B.16

R P

O
5

o

T

Co.No.25; Ex. B.7

Co.No.108; Ex. B.16

Co.No.26; Ex. B.7

S
SRR

Co.No.109; Ex. B.14
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[0565]

Eé X
|
R 2 N
N
F

¥ 0

O.

O
[SepvoN
Oo

Co.No.27; Ex. B.7

Co.No.110; Ex. B.4

Y
)

@
N
LT

g

N
o K

O,

()
OO

Co.No.28; Ex. B.7

Co.No.111; Ex. B4

F

QLF

Co.No.112; Ex. B.9

¢

N
g )
. N N
I ' S \|
Co.No.31; Ex. B.7 Co.No.113; Ex. B9
K
@ ;
N R
. | K . HN.
I N N "%k o N F
N 3 \| N/\
N

Co.No.32; Ex. B.9

CoNo.114; Ex. B4; (R)
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[0566]

Eﬁp
N
N
N
XN N
F Ie} N

]
F)(l\ HN.
N N
N I
N/\

K/N\(O
Y-

Co.No.33; Ex. B.10

Co.No.115; Ex. B.9; (R)

HN._0

O

O
f%m

Co.No.34; Ex.B.9

Co.No.116; Ex. B.11

.

Co.No.35; Ex. B.10

Co.No.117; Ex. B.17

O,

)
S

C

@
R

Co.No.36; Ex. B.10

Co.No.118; Ex. B.11

O.

®
NN
| .
X i
F
I NG N
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(a) 2 3gEo) s, DSC823e(Mettler-Toledo)Z §d(m.p.)= &

= 4sg e e sageltt.
™

(b) 22 3gEd disir e,
T/EY AY 5& £ SAF

() 9P B3

e, A
(Kofler) 3t WIXE o]&3t] §3&

Aste] ZEIAA A=
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[0632]

[0633]

[0634]
[0635]
[0636]

[0637]

[0638]

[0639]

on

£50l 10-1598397

ol# gk A Wl Y #AHE HF EGHHOR Fro] dojxitt.
E F-5: §4
Co. No. m.p. (°C) Co. No. m.p. (°C) Co. No. m.p. (°C)
1 199.1 (a) 4 179 (¢) 5 176 (¢)
6 173 () 62 177.9 (a) 104 225.2 (a)
7 187.3 (a) 63 190.4 (a) 105 207.6 (a)
8 198 (¢) 64 154.3 (a) 106 159.7 (a)
10 208.9 (a) 65 219.6 (a) 108 163.1 (a)
11 208.7 (a) 67 1712 (a) 110 213.2 (a)
26 175.8-176.2 (b) 68 173.8 (a) 111 215.9 (a)
28 165.3-165.7 (b) 69 160.6 (a) 114 239.3 (a)
29 155.0-162.2 (b) 70 160.9 (a) 123 126.1-127.0 (b)
32 191.0-195.4 (b) 74 218.2 (a) 129 200.4 (a)
33 219.2 (a) 75 169.4 (a) 130 192.4 (a)
34 253.7-254.3 (b) 76 214.6 (a) 133 217.4 (a)
35 183.6 (a) 77 206.9 (a) 134 236.3 (a)
36 206.6 (a) 78 202.9 (a) 136 193.6 (a)
37 211.9 (a) 79 186.2 (a) 137 189.0 (a)
38 116.8 (a) 80 210.8 (a) 138 136.4 (a)
39 125.3 (a) 81 212.8 (a) 139 225.0 (a)
43 208.3 (a) 82 212.9 (a) 140 191.5 ()
44 180.9 (a) 83 247.1 (a) 141 204.6 (a)
46 217.7 (a) 84 246.3 (a) 143 222.9 (a)
47 217.7 (a) 86 177.0 (a) 145 193.6-196.0 (b)
48 181.0 (a) 88 231.2 (a) 148 2145 (a)
49 159.8 (a) 91 200.7 (a) 150 128.3 (a)
50 120.2 (a) 92 167.2 (a) 151 196.4 (a)
51 199.6 (a) 93 218.1 (a) 152 187.1 (a)
54 162.9 (a) 96 160.0 (a) 153 158.1 (a)
55 151.0 (a) 97 125.3 (a) 157 122.7-126.5 (b)
57 202.9 (a) 99 1903 (a) 158 158.2-161.0 (b)
58 231.6 (a) 100 143.2 (a) 159 120.8-124.0 (b)
59 156.6 (a) 101 165.0 (a) 160 186.6-187.3 (b)
60 228.3 (a) 102 234.3 (a) 165 214.4 (a)
61 184.6 (a) 103 141.3 (a) 315 2461-253.9 (b)
C.2 LCUS

LCMS &dwk ub A

LCMS &dwk uhH B

o 5 Ad tolen ofde] HEVI(DAD), A7 2E(EE AdFol fYle™ 40 TE HH), 2
2] AAE z2tE FE Y (quaternary) BXE 0|3 Alliance HT 2790(Waters) A|2=HlS o]&
s T, HHORZREY F%ES MS 23Add Eujstltt. NS HE7]|l #7] #5F ol
AAEAT. A AFEYL 0.1 29 AF M-S o]&ske], 1 Zel 100 WA 10003 2713}

4 S
PN
delg] YES(capillary needle) AL 3 kVQl1, 259 €5 140 T= FA8t. 222 o
2~(nebulizer gas)® AF&3}99T}h. Waters-Micromass MassLynx-Openlynx HJO]E] A]2~ElS o] L3}o]

st7] ZF Wl 544 A", thole= ool AEFVIMDAD), AH 3BE(GS T= AA), AE 2LAYlA
(organizer) @ Hlolyg] HBIZE FH]E Acquity UPLC(Waters) A|A~ElS o] &3}o] LC AL s, =
Ho2HE S F7FE NS w3 Eulsiich. MS HE7|l d7] BF ol23d FFYS MAASISIT. 0.02 =
o] AF AZHE o]83ed, 0.18 Zo| 100 WA 10003] ~7Hsle] AgF ~#HAEPS Aok, A UE A
< 3.5 kVollal, & = S B4 7haE AMESIITE. Waters-

Micromass MassLynx—Open

[ r-(o

SEE 140 T2 AT, dAaEs
nlynx Glo]8 A|A§E o] g3ste] HoJEHE 4
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[0640]

[0641]

[0642]

[0643]

[0644]

[0645]

[0646]

[0647]

[0648]

[0649]

[0650]

[0651]

[0652]

[0653]

[0654]

[0655]

on

£=0l 10-1598397

LCMS &®F " C

a17) 7t W] E4% AY, A g, tho]lex olge] A=7](DAD) (220 an] g AR 9 AEEs e

Agilent 1100 RES o] &3l HPLC SAHE S8, ZAHo2HE 9 %S Agilent MSD Series G1946C
2 195670 Eujatitt. MS AZ7)el API-ES(Tth7|¢ A7|RIE o] &3})& éi]s}@ﬁ} 100 WA 10003] =74
sl A ~AEHS A, MY UE AGE % o]23 o A 2500V0]a, & |3t Rzl A

$-ol &= 3000Velqct.  Eawld o)A (fragmentation) A 50VolATt. AxX 7~ %—I—'\___‘ 10 ¢ /89 550
2 350 T2 A&,

LCMS - ¥ 1

guk 2 A 2o, 94 HPLCE Xterra MS C18 H#H(3.5 mm, 4.6 X 100 mm) Aol 1.6 ml/E2 FHoz 3
stk 3719 olF A (ol E A Al 95% 25 ml FEEOHAEICIE + 5% ol EYUEH; o]FA B: ol EYEH; o
A C: WEe) S ALgslol, 100% A - 1% A, 49% B 2 50% C&2 6.5 FolA 1% A 2 99% B= 1 ¥ Fu] =7
S Yeta, o] 2HUS 1 B FA3F 3, 100% AR 1.5 E3F BFAAY. 10 o] FIAFS AMEEY. 2
AgS & o3t Rud diafA= 10 Volar, & o]=3f R=o dialx= 20 VoldTt.

AWk W A 9o, 94 HPLCE Atlantis C18 AH (3.5 mm, 4.6 X 100 mm) AolA 1.6 ml/¥-9] F&o= 3}
Atk 2709 olFAH(olEAF A 70% wlwHE+30% .05 o5 Br H0 F9 0.1% TEAY/WEE 95/5)

%—’8}&1, 100% B - 5% B + 95% A= 12 o] 7 235 A3tk 10 o] FAFS ARt 2 dge
ol 23} =l tiFiAE 10 Volal, & ol &8t mEe] tiaiA= 20 Vol dtt.

N
=

0

LCMS - ¥ 3

Aduk W A 9o, A FEZ 60 T= HdAsArE. 94 HPLCZ Xterra MS C18 Z#H (3.5 mm, 4.6 < 100
mm) AelA 1.6 ml/29 &z 3l 3709 olE (ol 54 Ar 95% 25 M YEF oFAHOIE + 5% owl
EL]E%; o]E}\l— B: o]./q] L]E%; ]EN— C: uﬂ‘_ <
100% BZ 0.5 ¥9 v 2AL 35, o] 270 1 B2k 443 &, 100% AR 1.5 %3¢ ﬁﬂgmziu} 10 b
o] FYUZFS AREEGITE. & A & o3t K=o tisiAE 10 Volal, & o3} K=ol tisiAE 20 Vol

o=
ATt
LCMS - ¥ 4

Ak W C 9o, YMC-Pack ODS-AQ(50%2.0 mm, 5 /m) HF AolA 0.8 ml/#9 fHo2 d3gict. 2719

ol A E+0.1% TFA; o]%4 B: ofAIEUEZ+0.05% TFA)S AREat3ith.  wA, 90% A 2 10% BE
Rk AT, ololAl, 20% A B 80% BR 3.7 ¥ TS AH&ska 3 @3 FAEIT. d@Ael 2
S ARSI T QB 2 50 Toldk. (MS FA: FA).

LCMS - "W 5
At W B 9o, 94 WPLC(x2AFS dA A2vtE2HI))E BEA] od 54/ A2 7} sto]He| = (BEH) (18
AHA(1.7 pm, 2.1 X 50 mm; Waters Acquity) AelA 0.8 ml/F9 F%Ho =2 Py, 2719 o] F (ol 54t

o
A HO0F 0.1% ZFAH/WEhE 95/5; o574 B: wleh&)S AM83le], 95% A % 5% B - 5% A 2 95% BE 1.3 -9

THl 21E Fskar, 0.2 B3 fAEART. 0.5 e FAFES AFESHT. 2 Age < o]3F o o
A= 10 Vola, & o]e3l Bz tsjAl= 20 Vol

LCMS - "1 6

guk WA C 9o, YMC-Pack ODS-AQ(50%2.0 mm, 5 mm) A oA 0.8 ml/&o F&o= & }Oﬂﬂr 271 ¢]
Aol B A AT B+40.1% TFA; ©]%A B: ofHEUEZ40.05% TFA)S AM83F3ich. WA, 100% AS 1 %<t
FABATE. olofA], 70% A E 30% BE 4.5 ¥o| THlE H&star 2 Bk FAST. AP A 2 ufH =9
ZS AFREYIT. 9B 2%E 50 Colnk. (MS A %A

guk Wy ¢ 9of], YMC-Pack ODS-AQ(50<2.0 mm, 5 /m) AT AelA 0.8 ml/E9 &0z 3 }Oﬂﬂr 2711¢]
B EA Al B40.1% TFA; ©]%4 B: olAEUEZ40.05% TFA)S AFE&AT. WA, 100% AS 1 #5¢t
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[0656]

[0657]

[0658]

[0659]

[0660]

on
JH

9ol 10-1598397

FABAT. olo]A, 40% A B 60% BE 4 o] TS AH&shal 2.5 1 FA8lT. AEHA 2 el FY
e ARRET. o F 2% 50 Coldrk. (NS =4 YA

LCMS - *H 8

At W A 9o, Ultimate XB-C18(50%2.1 mm, 5 m) A Aol 0.8 ml/FY FHo=z Fadct. 2719
Z=A(o] %A C: 10 mmol/L NHHCOs;; ©]%4 D oM EVUEZ)S ALt WA, 100% (& 1 BE &
Atk. olojA], 40% C 2 60% DE 4 o FuS HEst1 2.5 B £X519TF. AFAA 2 wo] FAFS
|3k, 9B Lxi= 50 ColATk.  (MS A %A,

A

AN

®F-6: AT AZHR, ), Dl 9=, LoNS HhE

LCMS LCMS
Co. No. R, [M+H]" Co. No. R, [M+H]*
Procedure Procedure
3 4.56 431 3 218 4.74 476 8
12 1.44 495 5 219 4.85 502 8
5 1.28 465 5 220 5.27 511 8
LCMS LCMS
Co.No.| R; |[M+H]* Co. No. R, [M+H]"
Procedure Procedure
14 1.39 465 5 221 5.22 481 8
15 3.30 386 7 222 5.21 593 8
16 1.11 465 5 223 5.17 551 8
18 1.34 507 5 224 5.54 552 8
19 1.22 465 5 225 5.61 536 8
24 1.25 507 5 226 4.88 482 8
25 3.45 397 7 227 5.29 491 8
27 3.36 505 4 228 4.74 493 8
29 3.29 555 4 229 4.67 463 8
31 4.40 431 1 230 4.79 491 8
41 8.00 496 2 231 4.76 461 8
42 6.46 535 2 232 4.66 492 8
45 4.86 416 1 233 4.6 462 8
52 5.00 444 2 234 6.05 537 8
66 5.18 466 1 235 5.72 541 8
71 5.06 448 1 236 5.66 511 8
72 4.62 446 1 237 6.37 543 8
73 5.82 444 1 238 5.86 521 8
87 5.06 531 2 239 5.87 553 8
89 437 505 2 240 5.41 593 8
90 4.63 519 2 241 4.97 507 8
94 5.31 559 2 242 491 477 8
95 5.10 501 2 243 5.04 477 8
96 5.14 497 2 244 5.12 475 8
98 3.58 461 7 245 4.97 476 8
106 7.52 650 2 246 58 553 8
107 6.83 628 2 247 5.74 523 8
109 5.22 528 3 248 5.98 525 8
113 6.35 478 2 249 5.93 551 8
116 321 490 7 250 5.13 609 8
117 4.46 436 7 251 5.07 579 8
118 3.29 504 7 252 5.7 552 8
119 3.71 475 7 253 5.52 527 8
120 3.60 491 7 254 5.46 497 8
121 4.17 422 7 255 4.81 518 8
122 3.34 463 7 256 4.92 453 8
124 0.91 550 5 257 5.8 511 8
127 5.61 550 2 258 5.87 509 8
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[0661]

LCMS LCMS
Co.No.| R, [[M+H]" Co. No. R, [M+H]"

Procedure Procedure
128 4.13 530 2 259 4.74 488 8
132 4.05 485 1 260 5.56 497 8
135 471 446 3 261 5.53 495 8
M2 | 777 | 482 |2 | 262 | 586 | 536 | 8
144 329 499 7 263 5.49 522 8
146 6.33 579 2 264 5.1 502 8
155 4.61 519 3 265 5.6 525 8
161 4.07 545 7 266 5.76 510 8
162 4.13 501 7 267 5.06 482 8
163 3.12 515 4 268 4.97 483 8
164 8.39 500 2 269 5.47 568 8
166 5.15 476 7 270 5.14 508 8
167 4.57 530 6 271 3.47 530 7
168 4.09 489 7 272 3.98 503 7
175 557 521 1 273 3.31 543 4
176 3.9 552 7 274 3.58 544 7
177 4.53 551 7 275 5.89 529 8
178 4.03 531 7 276 3.66 571 4
179 33 515 4 277 4.28 573 7
180 327 503 4 278 3.89 519 7
181 5.15 558 6 279 3.99 503 7
182 4.46 547 7 280 6.41 572 8
183 5.91 501 6 281 3.68 574 7
184 5.52 489 8 282 5.38 495 8
185 4.09 519 7 283 6.23 543 8
186 6.13 536 8 284 5.07 491 8
187 4.8 498 8 285 4.96 559 8
188 5.51 526 8 286 5.38 497 8
189 521 538 8 287 4.95 567 8
190 552 522 8 288 4.99 532 8
191 341 559 4 289 5.15 548 8
192 3.69 483 7 290 3.37 461 7
193 3.49 529 4 291 5.93 594 8
194 4.7 468 8 292 5.42 552 8
195 3.8 496 7 293 5.98 535 8
196 3.64 557 4 294 5.96 537 8
197 4.8 560 8 295 4.74 518 8
198 3.58 530 7 296 4.68 461 8
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LCMS LCMS
Co.No.| R [M+H]* Co. No. R, [M+H]*
Procedure Procedure
199 4.83 533 8 297 5.14 524 8
200 5.4 554 8 298 5.64 568 8
201 6.19 600 8 299 5.69 566 8
202 4.86 537 8 300 5.98 594 8
203 5.57 609 8 301 3.28 551 7
204 6.19 537 8 302 4.97 539 8
205 5.39 538 8 303 4.85 477 8
206 5.53 510 8 304 5.92 537 8
207 431 447 8 305 5.83 525 8
208 5.09 467 8 306 5.85 582 8
209 5.56 567 8 307 5.99 535 8
210 4.9 475 8 308 5.66 509 8
211 5.27 467 8 309 5.28 650 8
212 5.57 511 8 310 4.94 534 8
213 5.97 592 8 311 4.38 477 8
214 5.82 523 8 312 5.33 608 8
215 5.63 593 8 313 3.67 519 7
216 5.27 522 8 314 3.78 517 7
5
[0662] 217 5.56 495 8
[0663] X F-7: AF ATHR, ), DHH] 3, LOMS U
i LCMS
Co. No. R; [M-H]
Procedure
56 4.83 549 3
112 5.53 498 3
154 5.66 531 2
40 4,72 537 3
[0664]
[0665] C.8 {4
. — = - = = - 20 R
[0666] Perkin Elmer 341 HAJAE Ab&3te] AFEE SAHSAT. [aly) & 20 T =4 YEH D-2H1(589 n
me g Fow ZHY AFEE st A AZZolE 10 aolth.  AAl g o, HFEE ZH5)
Akl AbgEE g9 v 9 gujyt dgH.
[0667] HEE (1009 dFEE 23 TolA SHEATHEE 22 FAgle] 34).
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[0668]

[0669]
[0670]

[0671]

[0672]

[0673]

[0674]

[0675]

[0676]

on

£501 10-1598397

Co. No. [olp® concentration solvent
.......... 10 |.F7.70° | ...04418 wiv% | DMF (23°C)
46 | 807 | 02726 wiv% MeOH
47 -9.13° 0.4052 w/v % MeOH
67 | F9.09° 1 03850wiv% | MeOH
.......... 68 .|..711.25° | 04444wiv% | . MeOH
69 | 831° | 0422wh% | MeOH
70 -11.28° 0.3636 w/v % MeOH
83 | 1977° | 05934wn% | MeOH
_________ 84 | -1070° | 03926wi% |  MeOH
114 +9.56° 0,3662 w/v % MeOH
124 -8.08° 0.3838 w/v % MeOH
........ 169 ]..7935° ]...03744wiv% | .. MeOH
......... 174 | .-10.88° | 03954 wiv% | . MeOH _
175 +9.98° 0.4310 w/v % MeOH
C.4 SFC-MS

AR gghEo thste] Z2AA A TZvlE gy -AsF B4 H(SFC-MS, supercritical fluid chromatography-
mass spectrometry)s ©]4steA(C0,) AES AT 72 FE Ao EE(FM-120007 #Ael7], 1 WA 150 C
HeolA S5 2dsi= HH s|ES gk EAlo] EE(TM-1200) 2 6709 ot Aol digh Ay Hde
H(Valco, VICI, Houston, TX, W|=1)& 233f= SFC A A|~®l(Berger InstrumentsAl |3, Newark, DE, W
s)o g SAHFACY. F tho]e= ode] HZE7](Agilent 1100, Waldbronn, =U)E (400 bar7bA)

Ay sk H)EEE Al CTC LC Mini PAL @ EAZ2](Leap Technologies, Carrboro, NC, W|=F)7} #AA %), 3
Zte] Z-gUER A go] AWS 7HAE 2Q AF A 7](Waters, Milford, MA, W=5)E SFC-Al2=8l¥) 91439
t}. 7171 Ao, o]y =3 % A= SFC ProNTo A2ZEQo]9} Masslynx AZEYo]& o|Fojd 53 ZE
o8 FPHATt.

3}stE (10)o] tiske] SFC-MSE Chiralpak AD-H ZA# (500 x 4.6 mm) (Daicel Chemical Industries Ltd)ellA] 3
ml/&e F&HoZ S-S w 100.0 %] FroldHA o] HAEHUT. 2719 o]F (ol E5d Al €Oy ]
54 B 0.2 % 2- 4i*”°}‘?l% shfahe WEe) S J8ste] 1.6 %/391 HEZ 10 % B WX 40 % BS e
S st 29 o 40 % B W1X] 50 % B I TIIEE 2% o] H&3ta 3.6% <t AT A
SEE 50 T2 J_ﬂo}oﬂu} o] FA4%k2 ghAlY Z3HE 3t wlwH Tt
3}etE (67)°] thdle] SFC-MSZ Chiralpak AD-H Z2 (500 x 4.6 mm) (Daicel Chemical Industries Ltd)olA 3
o= F358lS w 100.0 %9 FEo|dAA ol HEHJT. 2719 o] Fd(e]Fd A (0 ©]
B: 0.2 % 2-Zeholl g Fhahi wee)e Aastrh. WA 30 % B(LL 70 4 A)EI8.5 ¥ B &
Aok, 2 oS 30 % B WA 50 % B ZUTAES 28 o A&t 4,18 ¢t FAEAT. AHe &
E=E 50 TR wgsileh. o] FAghe g EE vlaE i

Juf

=
=
X 1o
O :10

33 (67)0 3k 5AF SFC-MS 215 3= (68), (69), (70)2] SFC-MS ZHof A3,

355 (83)ol tisle] SFC-MSZE Chiralpak AD-H Z# (500 x 4.6 mm) (Daicel Chemical Industries Ltd)elA] 3
ml/&9] FEHoZ F3sts “H 100.0 %< FeroldAA FFo] HEHATE. 2709] o] 53 (els7d A €0y ©]

A B 0.2 % 2-Z2Folul S 8as WEre)S Zj,%%}oﬂ\:} WA 40 % B(ZHIL 60 % AS 19.5 B FoF F
ABFATh. ¥ T 40 % B WA 50 % Be] AHYJAES 2% ol A&kl 418 &9k FASAT. i &
=550 T2 nAsilt. of AL S g ?Jr RIRTAC A

3HHE (83)of] Wig FUE SFC-MS 1S 33FHE (84)9] SFC-MS &40l AH&3F3dT).

(e}
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[0677]

[0678]

[0679]

[0680]

[0681]

[0682]

[0683]

[0684]

on

£50l 10-1598397

335 (110)°] thsle] SFC-MSZ Chiralpak AD-H Z & (500 x 4.6 mm) (Daicel Chemical Industries Ltd)elA
3 ml/&e FHoR FHSUES W 100.0 %9 Fore]dAA o] AZHUATE. 2709] o] T (o] F A (0.

ol 54 B: 0.2 % 2-X2Zolwl g il WEE)S HL35u. WA 35 % B(Z#aL 65 % A)E 19.0 ¥ FoF

FA8kG k. 18 o8 35 % B WA 50 % Bo] 2 TAEES 1.58 o] HLsta 4,18 F §A9cr. A9

o REE 50 CTE ng3qleh. o] F4ak2 #hAle] EE vy ).

S (110)o ek 593k SFC-MS 2718 3EE (111D 9] SFC-MS ZH o A3t}

i}%% (114)° th3te] SFC-MSE Chiralpak AD-H ZA# (500 x 4.6 mm) (Daicel Chemical Industries Ltd)elA
ml/E9] fFEoz Tﬁﬂob@ o 100.0 %] FstolgdAx] HeFo] AEHATH. 2719 ol (olE g Ar (0

o]%24 B: 0.2 % 2-Z2Holl S 343l oEt2)S % }Oﬂu} WA 25 % B(ZHI 75 % A)E 18.0 ¥ =<

ex&9k. 29 gS 25 ¢ B WA 50 % B JEHE] £ 2.5% Jol A&t 4.1% F¢ FASAL. A9

o] X=E 50 T2 A3t o] 472 Ay %Jgﬂr H] .= T}

e (114)0l 3k L3k SFC-MS 278 3188 (124)¢] SFC-MS SH ol A&},

3gHE (115)°] tisle] SFC-MSZE Chiralpak AD-H Z# (500 x 4.6 mm) (Daicel Chemical Industries Ltd)elA

3 ml/EY fF&ow ngol‘ < o 100.0 %2 FstolZAA HFo] HEFHAUG. 27019 o]FF(e]Fd A (0

o] B: 0.2 % 2-Z2HoINl S {5t wWekE)S A&, WA 40 % B(Z12lal 60 % A)E 19.5 & St

FABAT. 28 B 40 % B WA 50 % BS] ZHTAES 1% dlol A& 4,12 Et FASAH. A
SEE 50 T2 uAsiint. of SA#E A ke vlws i

steE (138)el tiste] 2azd(Had = e Y EFE glo)S M9 Feld A=l (Chiralcel 0J-H,
Chiralpak AD-H, Chiralcel OD-H, Chiralpak AS-H; 500 x 4.6 mm; Daicel Chemical Industries Ltd)ﬂ' 3719
Jol3h S (vehe, oehS, 2-T RS A7) ol 0.2 % 2-TEFol S FHathE 385 o 100 %

Fetol g AA Feko]l BIFRUATE. SFC-MSE 271% ¥ & StuE 3 /2] FEHoR A o}%v}. 2714l
1580154 A COp ©18% By 0.2 % 2-Z2HoS Ffsl= 4718 &v T shvhS H83 10 % B U
A 40 % B ZHolA] 18.75 ¥ woF At 29 v, ZIYAEEZ 40 % B WA 50 % BE 2% oA
4313 3.6 B FAEGAY. AYW 255 50 TR A3

AQ

[}

C.5. NiR

ole] §32So] tiate] H MR 2= E#HS Bruker DPX-360, Bruker DPX-400 ® Bruker Avance 500 2= E &
vl Ejoll A 360 MHz, 400 MHz 2 500 MHz Z+ZtollA] #ssle ¥ B2 AlE2=2, CHLOROFORM-d T+ DMSO-diE
S st 71FEATt. 8tE olE(6)2 UF Vo R AMSEHE HEZHEATA(MS) ¥ ##ste] ppm
(parts per million)Co & 7]=% i},

rlo
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[0685]

Co.No.

Solvent

INMR data

83

127

175

CDCI3

CDCI3

CDCI3

5 ppm 1.98 - 2.10 (m, 4 H), 2.59 - 2.73 (m, 4 H), 3.73 (t, J=4.8 Hz,
4 H), 3.85 (t, J=4.8 Hz, 4 H), 3.89 - 4.08 (m, 3 H), 6.26 (t, J=5.3 Hz,
1 H), 6.98 (d, J=9.5 Hz, 1 H), 7.25 (d, /=7.1 Hz, 1 H), 7.51 (t, /=7.8
Hz, 1 H), 7.79 (d, J=8.5 Hz, | H), 8.28 (d, /=9.5 Hz, 1 H), 8.88 (s, 2
H)
S ppm 1.76 - 1.96 (m, 4 H), 2.46 - 2.53 (m, 1 H), 2.56 - 2.64 (m, 1
H), 2.65 - 2.72 (m, 1 H), 2.82 (q, J=10.9 Hz, 1 H), 3.00 - 3.05 (m, 4
H), 3.72 - 3.80 (m, 4 H), 3.95 - 4.01 (m, 2 H), 4.04 - 4.08 (m, 1 H),
6.46 (t, J=5.4 Hz, 1 H), 7.01 (d, /=9.5 Hz, 1 H), 7.31 (d, J=7.2 Hz, 1
H), 7.50 (dd, J=8.5, 7.1 Hz, 1 H), 7.79 (d, J=8.4 Hz, 1 H), 8.37 (d,
=9.5 Hz, 1 H), 8.87 (s, 2 H)
S ppm 0.59 - 0.65 (m, 2 H), 0.85 - 0.92 (m, 2 H), 1.97 - 2.11 (m, 4
H), 2.58 - 2.74 (m, 5 H), 3.89 - 4.08 (m, 3 H), 5.37 (br. 5., 1 H), 6.32
(t, J=5.2 Hz, 1 H), 7.09 (d, /=9.3 Hz, 1 H), 7.23 (dd, J=7.1, 1.1 Hz,
1 H), 7.49 (dd, J=8.5, 7.1 Hz, 1 H), 7.71 (d, J=8.5 Hz, 1 H), 8.28 (d,
J=9.3 Hz, 1 H), 8.88 (s, 1 H)

403

(CD3)250

9.12 (s, 2H), 8.72 (s, 1H), 7.76 (d, J= 9.4, 1H), 7.56 (d, /= 9.0, 1H), 7.51
(d, J=9.0, 1H), 7.24 (d, J= 9.5, 1H), 4.19 (t, J = 7.3, 1H), 4.06 — 3.95 (m,
=16.3, 6.6, 1H), 3.95 - 3.84 (m, 1H), 3.75 - 3.69 (m, /= 5.1, 4H), 3.68
3.62 (m, J=52,4H),2.71 — 2.60 (m, 2H), 2.60 — 2.52 (m, 2H), 2.05 —

1.91 (m, 4H).

404

406

CD30D

CD30D

9.11 (s, 2H), 8.07 — 7.72 (m, 3H), 7.16 (br s, 1H), 4.33 — 4.08 (m, 3H),
.79 (t, T = 4.6, 4H), 3.68 (d, T = 7.4, 2H), 3.58 (dd, T = 11.9, 7.9, 1H), 3.46
(ddd, T = 8.1, 6.5, 3.3, 1H), 3.37 — 3.33 (m, 1H), 3.19 - 3.05 (m, 1H), 2.97
L 2.74 (m, SH), 2.35 (td, J = 12.8, 7.6, 1H), 1.86 (dq, J = 13.4, 8.4, 1H).
9.09 (s, 2H), 8.05 (d, J= 9.7, 1H), 7.96 — 7.84 (m, 1H), 7.74 (d, J=9.1,
1H), 7.22 (d, J= 9.7, 1H), 4.37 — 3.97 (m, 7H), 3.89 — 3.71 (m, 5H), 3.03
(s, 6H), 2.90 — 2.64 (m, SH), 2.53 — 2.37 (m, 1H).

407

408

CD30D

CD30D

9.15 (s, 2H), 8.11 (d, J= 9.8, 1H), 7.95 (d, J= 9.1, 1H), 7.77 (d, /= 9.1,
1H), 7.28 (d, J= 9.8, 1H), 4.45 (dd, J = 8.9, 5.5, 1H), 4.38 — 4.03 (m, 6H),
3.93 = 3.77 (m, SH), 3.10 - 2.96 (m, 7H), 2.96 — 2.81 (m, 2H), 2.80 — 2.64

[, 1FD), 2:56 - 241 (m, IH).

9.09 (s, 2H), 7.83 (d, J= 9.4, 1H), 7.68 (dd, J= 9.1, 0.6, 1H), 7.54 (d, J =
9.0, 1H), 7.27 (d, J = 9.4, 1H), 4.35 — 4.03 (m, 3 H), 3.82 — 3.75 (m, 4H),

3.71 - 3.33 (m, 8H), 3.07 (d, J = 7.3, 2H), 2.93 — 2.69 (m, 4H), 2.23 (dt, J
= 13.6, 6.8, 1H), 1.09 (d, J = 6.6, GH).

409

CD30D

9.11 (s, 2H), 7.84 (d, J= 9.4, 1H), 7.70 (d, J= 9.1, 1H), 7.54 (d, J = 9.0,
1H), 7.30 (d, J= 9.5, 1H), 4.34 (dd, J = 8.9, 5.5, 1H), 4.26 — 3.87 (m, 5H),
3.87 - 3.73 (m, 4H), 3.66 — 3.50 (m, 4H), 3.04 — 2.72 (m, 6H), 1.16 — 0.92

(m, 4H).
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410

411

CD30D

CD30D

9.12 (s, 2H), 7.83 (d, J= 9.5, 1H), 7.69 (d, J= 9.1, 1H), 7.54 (d, J= 9.0,
1H), 7.28 (d, J= 9.4, 1H), 4.35 (dd, J = 8.9, 5.5, 1H), 4.18 (ddd, J = 22.7,
13.7,7.2, 2H), 3.87 — 3.75 (m, 4H), 3.73 - 3.37 (m, 9H), 3.04 - 2.75 (m,
M), 1.41 (d, J= 6.6, 61).

9.07 (s, 2H), 7.83 (d, J= 9.4, 1H), 7.68 (d, J= 9.1, 1H), 7.54 (d, J= 9.0,
1H), 7.27 (d, J= 9.4, 1H), 4.27 — 4.02 (m, 3H), 3.83 3.15 (m, 14H), 2.88 -
2.62 (m, 4H), 1.40 (t, J = 7.3, 3H).

412

413

414

CD30D

CD30D

CD30D

9.10 (s, 2H), 7.76 (d, J=9.2, 1H), 7.71 (d, J= 9.0, 1H), 7.61 (d, J= 9.0,
1H), 6.97 (d, J= 9.3, 1H), 4.27 (dd, J = 8.7, 5.5, 1H), 4.23 — 4.03 (m, 2H),
3.94 — 3.86 (m, 2H), 3.81 — 3.71 (m, 4H), 3.52 — 3.43 (m, 2H), 3.01 (s,
6H), 2.92 —2.81 (m, 2H), 2.82 — 2.70 (m, 2H).

9.14 (s, 2H), 7.89 (d, J= 9.6, 1H), 7.77 (d, J= 9.0, 1H), 7.60 (d, J= 9.0,
1H), 7.35 (d, J= 9.7, 1H), 4.51 (d, J = 13.3, 1H), 4.46 — 4.36 (m, 1H), 4.26
(dd, J=13.7, 5.4, 1H), 4.18 (dd, J = 13.6, 9.4, 1H), 4.05 (d, J= 13.8, 1H),
3.88 - 3.75 (m, 4H), 3.66 — 3.39 (m, 3H), 3.09 - 2.96 (m, 2H), 2.95 — 2.81
(m, 2H), 2.25 - 2.11 (m, 1H), 2.04 — 1.88 (m, 1H), 1.86 — 1.67 (m, 2H).
9.02 (s, 2H), 7.66 — 7.51 (m, 2H), 7.43 (d, J=9.0, 1H), 7.12 (d, J= 9.5,
1H), 4.13 - 3.91 (m, 3H), 3.82 — 3.61 (m, 8H), 2.69 — 2.46 (m, 4H), 1.79 —
1.53 (m, 6H).

415

(CD3)250

9.04 (s, J =203, 2H), 8.66 (t, J = 5.5, 1H), 7.63 (d, J= 9.3, 1H), 7.51 (d, J
= 9.0, 1H), 7.4 (d, /= 9.0, 1H), 6.86 (d, J = 9.3, 1H), 4.06 — 3.78 (m,
BH), 3.68 — 3.44 (m, 8H), 2.56 — 2.43 (m, 4H), 2.03 — 1.85 (m, 4H).

416

(CD3)250

9.06 (s, 2H), 8.65 (1, J= 5.5, 1H), 7.66 (d, J=9.2, 1H), 7.53 (d, J= 9.1,
1H), 7.46 (d, T=9.1, 1H), 6.68 (d, J= 9.2, 1H), 4.09 (app t, J = 7.5, 4H),
4.04 — 3.78 (m, 3H), 3.64 — 3.50 (m, 4H), 2.47 — 2.24 (m, 6H),

417

(CD3)250

9.12 (s, 7= 10.6, 2H), 8.81 —8.75 (m, 1H), 7.81 — 7.73 (m, 1H), 7.69 —
7.54 (m, 2H), 7.41 — 7.30 (m, 1H), 4.27 — 4.20 (m, 1H), 4.06 — 3.98 (m,
1H), 3.95 — 3.88 (m, 1H), 3.79 — 3.71 (m, 4H), 2.72 - 2.64 (m, 2H), 2.63 —
0.56 (m, 2H), 2.04 — 1.95 (m, 4H), 1.71 — 1.65 (m, 2H), 1.64 — 1.58 (m,
UH).

418

(CD3)2S0

9.13 (s, 2H), 8.92 — 8.84 (m, 1H), 8.00 —7.80 (m, 2H), 7.78 — 7.69 (m,
1H), 7.28 —= 7.10 (m, 1H), 4.22 (t, J= 7.2, 1H), 4.06 — 4.00 (m, 1H), 3.96 —
3.89 (m, 1H), 3.68 (s, 4H), 2.69 — 2.63 (m, 2H), 2.60 — 2.54 (m, 2H), 2.09
F2.03 (m, 4H), 2.03 — 1.94 (m, 4H).

419

420

(CD3)280

(CD3)280

9.13 (s, 2H), 8.89 (t, J = 5.7, 1H), 7.90 (d, J= 9.4, 1H), 7.77 - 7.69 (m,
DH), 6.94 (d, J= 9.3, 1H), 4.42 — 4.33 (m, 4H), 4.23 (t, J= 7.3, 1H), 4.07 -
3.99 (m, 1H), 3.94 — 3.87 (m, 1H), 2.70 — 2.55 (m, 3H), 2.49 — 2.44 (m,
BH), 2.03 — 1.93 (m, 4H).

10.01 (s, 1H), 9.13 (s, 2H), 8.78 (1, J = 5.8, 1H), 7.77 (d, /= 9.2, 1H), 7.61
(d,J=9.0, 1H), 7.56 (d, /= 9.0, 1H), 6.98 (d, J= 9.3, 1H), 4.24 (t, J =

7.4, 1H), 4.07 - 3.97 (m, 3H), 3.96 — 3.89 (m, 1H), 3.86 — 3.79 (m, 1H),
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3.56 (dd, J=18.5, 8.2, 1H), 2.89 (s, J = 4.3, GH), 2.72 — 2.54 (m, 4H),
.29 2.19 (m, 1H), 2.04 — 1.96 (m, 4H).

421

422

(CD3)2S0

(CD3)2S0

10.00 — 9.89 (m, 1H), 9.13 (s, 2H), 8.77 (t, /=5.8, 1H), 7.77 (d, J=17.1,
1H), 7.60 (d, J= 9.1, 1H), 7.55 (d, J= 9.0, 1H), 6.97 (d, /= 9.3, 1H), 4.26
L 4.20 (m, 1H), 4.07 - 3.98 (m, 3H), 3.96 — 3.88 (m, 1H), 3.87 — 3.78 (m,
1H), 3.75 — 3.65 (m, 1H), 3.55 (dd, J= 18.4, 8.2, 1H), 2.89 (s, /= 5.0,
6H), 2.71 — 2.55 (m, 4H), 2.29 — 2.21 (m, 1H), 2.04 — 1.95 (m, 4H).

9.71 - 9.53 (m, 1H), 9.14 (d, J = 6.1, 2H), 8.78 (t, /= 5.8, 1H), 7.67 (d, J
=9.3, 1H), 7.62 — 7.52 (m, 2H), 6.87 (d, J=9.3, 1H), 4.25 (t, J="7.1, 1H),
4.10 - 3.98 (m, 1H), 3.95 - 3.83 (m, 1H), 3.81 - 3.71 (m, 2H), 3.38 - 3.29
(m, 2H), 2.88 (s, 6H), 2.76 — 2.56 (m, 4H), 2.08 — 1.93 (m, 4H).

423

424

(CD3)250

(CD3)250

9.14 (s, 2H), 8.77 (t, J = 5.8, 1H), 8.03 — 7.96 (m, 2H), 7.77 (d, J = 9.4,
1H), 7.60 — 7.51 (m, 2H), 7.27 (d, /= 9.5, 1H), 4.55 — 4.43 (m, 1H), 4.31 -
4.20 (m, 1H), 4.10 — 3.98 (m, 2H), 3.97 — 3.86 (m, 1H), 3.30 — 3.18 (m,
3H), 2.77 — 2.56 (m, 4H), 2.08 — 1.94 (m, 5H), 1.90 — 1.79 (m, 1H), 1.70 —
1.49 (m, 2H).

9.14 (s, 2H), 8.77 (t,J = 5.7, 1H), 8.04 — 7.97 (m, 2H), 7.77 (d, J = 9.4,
1H), 7.59 — 7.51 (m, 2H), 7.27 (d, /= 9.5, 1H), 4.50 (d, /= 9.2, 1H), 4.30
L 4.20 (m, 1H), 4.12 — 3.97 (m, 2H), 3.96 — 3.88 (m, 1H), 3.31 - 3.18 (m,
3H), 2.76 — 2.56 (m, 4H), 2.10 — 1.94 (m, SH), 1.90 — 1.79 (m, 1H), 1.69 —
1.48 (m, 2H).

425

426

(CD3)250|

(CD3)250|

9.14 (s, 2H), 8.79 (t, J=5.8, 1H), 7.85 (d, J= 9.5, 1H), 7.64 — 7.60 (m,
1H), 7.57 (d, J= 9.0, 1H), 7.38 (d, J=9.5, 1H), 4.83 — 4.53 (m, 2H), 4.26
(t,J="7.1, 1H), 4.09 — 3.88 (m, 2H), 3.74 — 3.51 (m, 2H), 3.44 — 3.14 (m,
UFT), 2.99 - 2.88 (m, 1H), 2.77 — 2.55 (m, 4H), 2.01 (t, J= 14.0, 4H), 1.05
- 0.96 (m, 2H), 0.91 — 0.81 (m, 2H).

9.41 (s, 1H), 9.14 (s, 2H), 8.78 (t, J= 5.9, 1H), 7.84 (d, J=9.4, 1H), 7.61
(d,J=9.1, 1H), 7.57 (d,J = 9.0, 1H), 7.35 (d, /= 9.5, 1H), 4.59 (d, J=
14.0, 2H), 4.24 (t, J="7.1, 1H), 4.08 — 3.87 (m, 2H), 3.62 (d, /= 11.6, 2H),
3.44 - 3.33 (m, 2H), 3.17 — 2.97 (m, 4H), 2.74 — 2.55 (m, 4H), 2.18 — 2.07
(m, 1H), 2.05 — 1.94 (m, 4H), 0.99 (d, J= 6.6, 6H).

427

(CD3)2S0,

9.55 (s, 1H), 9.13 (s, 2H), 8.78 (t, /= 5.9, 1H), 7.84 (d, J=9.5, 1H), 7.59

(m, 2H), 7.36 (d,J=9.5, 1H), 4.70 (d, J = 13.9, 2H), 4.23 (t,J = 7.2, 1H),
4.08 — 3.86 (m, 2H), 3.62 — 3.49 (m, 3H), 3.33 — 3.19 (m, 2H), 3.18 — 3.04
(m, 2H), 2.75 — 2.53 (m, 4H), 2.05 — 1.94 (m, 4H), 1.29 (d, J = 6.6, 6H).

428

429

(CD3)250

(CD3)250)

9.65 (s, 1H), 9.13 (s, 2H), 8.78 (t, J= 5.9, 1H), 7.85 (d, J= 9.4, 1H), 7.65
L 7.54 (m, 2H), 7.36 (d, J= 9.5, 1H), 4.65 (d, J = 14.2, 2H), 4.24 (t, J =
7.2, 1H), 4.08 — 3.86 (m, 2H), 3.62 (d, J= 11.9, 2H), 3.34 — 3.14 (m, 4H),
3.07 (d,J=11.6, 2H), 2.64 (d, J=22.2, 4H), 2.00 (t, J= 14.0, 4H), 1.26
(t,J="7.3, 3H).

9.74 - 9.62 (m, 1H), 9.13 (s, 2H), 8.73 (t, J=5.1, 1H), 7.77 (d, /= 9.4,
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1H), 7.58 (d, J= 9.0, 1H), 7.54 (d, J = 9.0, 1H), 7.29 (d, J = 9.5, 1H), 4.68
(d,J=12.7, 1H), 4.29 — 4.22 (m, 1H), 4.21 — 4.14 (m, 1H), 4.08 — 3.86
(m, 2H), 3.47 — 3.37 (m, 1H), 3.35 — 3.25 (m, 1H), 3.21 - 3.11 (m, 1H),
2.87 (s, 6H), 2.74 — 2.57 (m, 4H), 2.15 = 2.07 (m, 1H), 2.06 — 1.95 (m,
UFT), 1.92 — 1.83 (m, 1H), 1.83 — 1.74 (m, 1H), 1.59 — 1.46 (m, 1H).

CD30D

1H NMR (600 MHz, McOD) 8 9.06 (s, 2H), 8.00 — 7.91 (m, 1H), 7.84 —
7.74 (m, 2H), 7.17 (d, J= 8.5, 1H), 420 — 4.11 (m, 2H), 4.10 — 4.02 (m,
1H), 3.99 — 3.90 (m, 1H), 3.75 (t, J= 4.7, 4H), 3.73 - 3.63 (m, 3H), 3.61 —
3.55 (m, 1H), 3.37 — 3.34 (m, 1H), 2.79 — 2.70 (m, 2H), 2.70 — 2.63 (m,
DH).

431

432

CD30D

CD30D

1H NMR (600 MHz, MeOD) 3 9.09 (s, 2H), 7.91 (d, J= 9.3, 1H), 7.84 (d,
J=28.5, 1H), 7.76 (d, J = 9.0, 1H), 7.11 (d, J= 9.4, 1H), 4.25 — 4.15 (m,
DH), 4.14 — 4.05 (m, 1H), 3.77 (t, J = 4.6, 4H), 3.73 (t,J = 5.9, 2H), 3.67
(t,J = 6.9, 2H), 2.87 — 2.76 (m, 2H), 2.76 — 2.69 (m, 2H), 2.02 — 1.91 (m,
DH).

1H NMR (600 MHz, MeOD) 3 9.06 (s, 2H), 7.95 (d, J= 7.5, 1H), 7.83 (d,
J=17.5, 1H), 7.78 (d, J= 8.9, 1H), 7.16 (d, J = 7.5, 1H), 4.24 — 4.09 (m,
3H), 4.09 — 4.01 (m, 1H), 3.95 — 3.85 (m, 2H), 3.83 — 3.71 (m, 6H), 3.66 —
3.52 (m, 1H), 2.79 — 2.58 (m, 4H), 2.22 — 2.09 (m, 1H), 2.04 — 1.91 (m,
3H), 1.78 — 1.67 (m, 1H).

CD30D

1H NMR (600 MHz, McOD) 3 9.16 (s, 2H), 8.01 (d, J = 9.8, 1H), 7.92 (d,
U=9.1, 1H), 7.71 (d, J = 9.1, 1H), 7.40 (d, ] = 9.9, 1H), 4.48 — 4.41 (m,
1H), 4.31 - 4.16 (m, 2H), 3.94 — 3.87 (m, 2H), 3.82 (1, ] = 4.7, 4H), 3.40
(s, 3H), 3.14 — 3.08 (m, 2H), 3.06 — 2.99 (m, 2H), 2.94 — 2.86 (m, 2H),
271 (s, 3H), 2.18 — 2.08 (m, 2H).

434

CD30D

1H NMR (400 MHz, MeOD) 3 9.01 (s, 2H), 7.58 (dd, T =9.1, 3.7, 2H),
7.50 - 7.18 (m, 6H), 6.82 (d, T=9.2, 1H), 4.66 (s, 2H), 4.14 — 3.95 (m,
3H), 3.82 — 3.67 (m, 4H), 2.70 — 2.51 (m, 4H).

435

436

CD30D

CD30D

1H NMR (600 MHz, MeOD) 3 9.11 (s, 2H), 8.88 (s, 1H), 8.73 (d, ] = 5.1,
1H), 8.49 (d, ] = 8.1, 1H), 7.92 (dd, ] = 8.0, 5.5, 1H), 7.87 (d, ] = 9.3, 1H),
7.74 (d, 7= 9.1, 1H), 7.65 (d, = 9.0, 1H), 7.10 (d, ] = 8.7, 1H), 4.95 (s,
DH), 4.32 — 4.26 (m, 1H), 4.23 — 4.10 (m, 2H), 3.78 (t, J = 4.6, 4H), 2.93 —
0.84 (m, 2H), 2.82 — 2.74 (m, 2H).

1H NMR (600 MHz, MeOD) 3 9.12 (s, 2H), 7.85 (d, J = 9.5, 1H), 7.69 (dt,
U=5.8,2.9, 1H), 7.53 (d, 7= 9.0, 1H), 7.33 (d, I = 9.5, 1H), 4.80 — 4.73
(m, 2H), 4.39 — 4.31 (m, 1H), 4.25 — 4.19 (m, 1H), 4.19 — 4.11 (m, 1H),
3.80 (t, ] = 4.7, 4H), 3.49 — 3.40 (m, 2H), 3.04 — 2.91 (m, 4H), 2.87 — 2.78
(m, 2), 1.42 (d, T = 6.6, 6H).

437

CD30D

1H NMR (600 MHz, McOD)  9.06 (s, 2H), 8.01 — 7.94 (m, 1H), 7.91 —
7.85 (m, 1H), 7.79 (d, J = 9.0, 1H), 7.38 — 7.22 (m, 6H), 7.16 (d, ] = 9.6,
1H), 4.74 (s, 2H), 4.20 — 4.11 (m, 2H), 4.10 - 4.03 (m, 1H), 3.75 (t, T =
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438

CD30D

4.6, 4H), 2.78 — 2.63 (m, 4H), 2.40 (s, 4H), 2.37 - 2.31 (m, 1H).

1H NMR (400 MHz, McOD) 8 9.01 (s, 2H), 7.58 (d, ] = 9.3, 2H), 7.49 —
7.35 (m, 3H), 7.07 — 6.98 (m, 2H), 6.81 (d, J = 9.3, 1H), 4.64 (s, 2H), 4.13
L 3.94 (m, 3H), 3.71 (t, ] = 4.5, 4H), 2.69 — 2.51 (m, 4H).

439

440

CD30D

CD30D

1H NMR (600 MHz, MeOD) 3 9.08 (s, 2H), 7.78 (d, T = 9.3, 1H), 7.74 (4,
U=9.1, 1H), 7.62 (d, T = 9.0, 1H), 6.98 (d, J = 9.3, 1H), 4.25 — 4.20 (m,
1H), 4.20 — 4.14 (m, 1H), 4.14 — 4.07 (m, 1H), 3.96 (t, ] = 5.9, 2H), 3.94 —
3.92 (m, 4H), 3.77 (t, I = 4.6, 4H), 3.50 (t, J = 5.9, 2H), 3.48 — 3.43 (m,
4H), 2.87 — 2.79 (m, 2H), 2.78 — 2.71 (m, 2H).

1H NMR (600 MHz, McOD) 8 9.10 (s, 2H), 8.06 — 7.91 (m, 1H), 7.91 —
7.82 (m, 1H), 7.78 (d, T = 9.0, 1H), 7.19 — 7.10 (m, 1H), 6.97 — 6.90 (m,
DH), 6.89 — 6.83 (m, 1H), 6.04 — 5.95 (m, 2H), 4.64 (d, ] = 21.3, 2H), 4.32
L 4.17 (m, 2H), 4.15 — 4.06 (m, 1H), 3.77 (t, ] = 4.6, 4H), 2.89 — 2.80 (m,
DH), 2.80 — 2.68 (m, 2H).

441

CD30D

1H NMR (600 MHz, McOD) § 9.13 (s, 2H), 8.04 (d, J = 9.9, 1H), 7.88 (d,
I=9.1, 1H),7.74 (d, 1=9.1, 1H), 7.53 (d, T = 10.0, 1H), 4.43 — 4.34 (m,
1H), 4.29 — 4.22 (m, 1H), 4.22 — 4.14 (m, 1H), 4.00 — 3.96 (m, 4H), 3.94 —
3.90 (m, 4H), 3.81 (t, ] = 4.6, 4H), 3.03 — 2.92 (m, 2H), 2.89 — 2.82 (m,
DH), 2.16 —2.11 (m, 4H), 1.82 — 1.70 (m, 2H).

442

CD30D

1H NMR (600 MHz, McOD) 8 9.12 (s, 2H), 8.07 (d, T = 10.0, 1H), 7.88
(dd, T7=9.1,0.6, 1H), 7.75 (d, 7= 9.1, 1H), 7.55 (d, T = 10.0, 1H), 4.61 —
4.54 (m, 2H), 4.36 — 4.30 (m, 1H), 4.30 — 4.20 (m, 2H), 4.18 — 4.11 (m,
1H), 3.80 (t, = 4.7, 4H), 3.51 — 3.39 (m, 4H), 2.96 — 2.87 (m, 2H), 2.86 —
0.78 (m, 2H), 2.40 (t, T = 8.1, 2H), 2.09 — 2.01 (m, 2H), 1.98 — 1.89 (m,
).

443

444

CD30D

CD30D

1H NMR (600 MHz, MeOD)  9.09 (s, 2H), 8.13 — 8.06 (m, 1H), 7.97
7.85 (m, 1H), 7.77 (dd, T = 9.0, 2.6, 1H), 7.67 — 7.23 (m, 1H), 5.02 — 4.87
(m, 2H), 4.29 — 4.17 (m, 2H), 4.16 — 4.04 (m, 2H), 4.01 — 3.84 (m, 3H),
3.78 (t, 7= 4.6, 4H), 3.75 — 3.70 (m, 1H), 2.92 — 2.80 (m, 2H), 2.80 — 2.71
(m, 2H), 2.26 — 2.15 (m, 3H), 2.15 — 1.90 (m, 4H).

1H NMR (600 MHz, McOD) 8 9.12 (s, 2H), 7.85 (d, T = 9.6, 1H), 7.74 (d,
U=9.1, 1H), 7.58 (d, ] = 9.0, 1H), 7.26 (d, J = 9.6, 1H), 4.36 — 4.29 (m,
1H), 425 — 4.11 (m, 4H), 3.94 (t, ] = 6.1, 2H), 3.80 (t, = 4.6, 4H), 3.55 —
3.49 (m, 2H), 3.36 — 3.34 (m, 2H), 2.98 — 2.88 (m, 2H), 2.86 — 2.78 (m,
2H), 2.31 —2.21 (m, 2H).

445

446

CD30D

CD30D

1H NMR (600 MHz, MeOD) & 9.02 (s, 2H), 7.68 (d, J =9.4, 1H), 7.59
(dd, T=9.0, 0.6, 1H), 7.46 (d,J=9.0, 1H), 7.18 (d, T = 9.5, 1H), 4.63 —
4.57 (m, 2H), 4.09 — 3.96 (m, 3H), 3.71 (t, J = 4.6, 4H), 3.17 — 3.10 (m,
2H), 2.93 — 2.84 (m, 1H), 2.66 — 2.50 (m, 4H), 2.07 — 2.01 (m, 2H), 1.80 —
1.69 (m, 2H).

1H NMR (600 MHz, MeOD) & 9.10 (s, 2H), 8.07 (d, 1 = 9.9, 1H), 7.87 (d,
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447

448

CD30D

CD30D

U=9.1, 1H), 7.83 (s, 1H), 7.74 (d, J = 9.0, 1H), 7.55 (d, J = 10.0, 1H), 4.64
(d, J=13.8, 2H), 4.35 — 4.25 (m, 2H), 4.25 — 4.19 (m, 1H), 4.17 — 4.08 (m,|
1H), 3.78 (t, T = 4.6, 4H), 3.49 (t, ] = 12.3, 2H), 2.94 — 2.83 (m, 2H), 2.83
F2.74 (m, 2H), 2.28 — 2.19 (m, 2H), 2.18 — 2.06 (m, 2H).

1H NMR (600 MHz, McOD) 3 9.05 (s, 2H), 7.98 (d, T = 9.3, 1H), 7.81 (d,
I7=9.0, 1H), 7.75 (d, J =9.0, 1H), 7.15 (d, T = 9.6, 1H), 7.10 — 7.04 (m,
2H), 6.99 — 6.93 (m, 1H), 4.80 (s, 2H), 4.17 —4.01 (m, 3H), 3.73 (t, J =
4.6, 4H), 2.72 — 2.66 (m, 2H), 2.66 — 2.59 (m, 2H).

IHNMR (400 MHz, McOD) 8 9.28 (s, 2H), 7.94 — 7.81 (m, 2H), 7.72 (d,
J=9.0, 1H), 7.09 (d, J= 9.3, 1H), 4.96 — 4.85 (m, 1H), 4.58 —4.31 (m,
2H), 3.42 —3.21 (m, 4H), 3.18 (s, 3H), 1.97 — 1.83 (m, 4H), 1.63 (s, 2H).

449

CD30D

1H NMR (400 MHz, MeOD) § 9.30 (s, 2H), 7.99 (d, T = 10.0, 1H), 7.92
(d, T=9.1,1H), 7.72 (d, 7= 9.1, 1H), 7.39 (d, T = 10.0, 1H), 4.94 (dd, T =
103, 4.9, 1H), 4.63 — 4.29 (m, 2H), 3.4 (s, 6H), 3.42 — 3.25 (m, 4H), 1.93
(d, J=5.0, 41, 1.65 (s, 2I1).

450

CD30D

CD30D

1HNMR (400 MHz, MeOD) 6 9.30 (s, 2H), 7.93 (d, J = 9.6, 1H), 7.84 (d,
U=9.1, IH), 7.66 (dd, T =9.1, 1.1, 1H), 7.17 (d, T = 9.6, 1H), 4.95 (dd, T =
10.1, 5.0, 1H), 4.55 — 4.35 (m, 2H), 4.16 — 3.83 (m, 5H), 3.56 — 3.30 (m,
4H), 2.83 (d, J= 1.1, 3H), 2.70 — 2.56 (m, 1H), 2.48 — 2.33 (m, 1H), 2.00 —
1.88 (m, 4H), 1.76 — 1.58 (m, 2H).

1H NMR (400 MHz, MeOD) 8 9.30 (s, 2H), 7.94 (dd, J = 9.6, 1.8, 1H),
7.85(d, J=9.1, 1H), 7.66 (d, I = 9.1, 1H), 7.17 (d, J = 9.7, 1H), 4.95 (dd, J
=10.2,5.2, 1H), 4.60 — 4.35 (m, 2H), 4.21 — 3.82 (m, 6H), 3.59 — 3.30 (m,
4H), 2.83 (s, 3H), 2.72 — 2.57 (m, 1H), 2.49 — 2.33 (m, 1H), 1.99 - 1.84
(m, 4H), 1.73 — 1.55 (m, 2H).

452

453

CD30D

CD30D

9.13 - 8.94 (m, 2H), 8.11 — 7.96 (m, 1H), 7.91 — 7.80 (m, 1H), 7.80 — 7.72
(m, 1H), 7.57 - 7.41 (m, 1H), 421 - 3.97 (m, 6H), 3.85 — 3.68 (m, 6H),
0.70 (d, J = 25.6, 4H), 2.06 (s, 2H), 1.81 — 1.67 (m, 2H)

9.07 (s, 2H), 8.06 (d, ] =9.9, 1H), 7.79 (dd, J = 52.8, 9.1, 2H), 7.49 (d, ] =
9.9, 1H), 4.40 — 4.22 (m, 2H), 4.21 — 4.13 (m, 2H), 4.12 — 4.02 (m, 2H),
3.81 - 3.68 (m, 6H), 3.46 — 3.35 (m, 1H), 3.10 - 3.01 (m, 1H), 2.84 — 2.60
(m, 410, 1.29 (d, T = 6.2, 3H)

454

CD30D

9.04 (s, 2H), 8.04 (d, J= 10.0, 1H), 7.81 (dd, J=42.0, 9.1, 2H), 7.52 (d, J
= 10.0, 1H), 4.18 — 3.87 (m, 7H), 3.84 — 3.69 (m, SH), 2.74 — 2.57 (m,
M), 2.05 (t, J= 15.4, 2H), 1.79 (d, J = 14.7, 2H)

455

456

CD30D

CD30D

8.98 (s, 2H), 7.74 (d, T=9.5, 1H), 7.59 (d, T= 9.0, 1H), 7.44 (d, T=9.0,
1H), 7.18 (d, T=9.5, 1H), 4.17 - 3.94 (m, 3H), 3.89 — 3.77 (m, 2H), 3.68
(t, T = 4.5, 4H), 3.60 — 3.21 (m, 10H), 2.82 — 2.56 (m, 4H)

9.12-9.01 (m, 2H), 8.01 — 7.87 (m, 1H), 7.86 — 7.73 (m, 2H), 7.21 - 7.07
(m, 1H), 4.32 - 4.20 (m, 1H), 4.19 - 3.97 (m, 3H), 3.87 - 3.66 (m, SH),

3.66 — 3.55 (m, 1H), 2.77 — 2.58 (m, 4H), 1.40 — 1.30 (m, 3H)
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457

CD30D

9.22 - 8.91 (m, 2H), 8.07 - 7.67 (m, 3H), 7.20 - 6.97 (m, 1H), 4.20 - 3.96
(m, 4H), 3.81 — 3.67 (m, 4H), 2.75 — 2.54 (m, 4H), 1.81 — 1.67 (m, 2H),
1.42 - 1.30 (m, 3H), 1.11 - 0.97 (m, 3H)

458

CD30D

9.10 — 8.99 (m, 2H), 8.08 — 7.98 (m, 1H), 7.83 — 7.69 (m, 2H), 7.05 — 6.95
(m, 1HD), 4.76 — 4.65 (m, 2H), 4.33 — 4.22 (m, 2H), 4.19 — 3.99 (m, 3H),
3.79 - 3.67 (m, 4H), 2.76 — 2.55 (m, 4H)

459

460

461

462

CD30D

CD30D

CD30D

CD30D

9.06 (s, 2H), 8.05 (d, J =9.9, 1H), 7.84 (dd, J=71.9, 9.1, 2H), 7.47 (d, T =
10.0, 1H), 4.19 - 3.93 (m, 9H), 3.86 — 3.79 (m, 2H), 3.74 (t, ] = 4.6, 4H),
2.76 — 2.58 (m, 4H), 2.12 — 2.02 (m, 2H)

9.10 (s, 2H), 7.96 — 7.87 (m, 1H), 7.70 (dd, J =51.7, 9.1, 2H), 7.13 (d, J =
9.3, 1H), 5.32 - 5.23 (m, 1H), 4.69 — 4.62 (m, 1H), 4.32 — 4.06 (m, 3H),
3.98 — 3.81 (m, 2H), 3.81 — 3.73 (m, 4H), 3.53 — 3.46 (m, 2H), 2.93 — 2.69
(m, 4H), 2.27 (dd, J = 69.9, 11.2, 2H)

9.04 (s, 2H), 8.14 — 8.01 (m, 1H), 7.90 — 7.73 (m, 2H), 5.33 — 5.21 (m,
1H), 5.13 - 5.05 (m, 1H), 4.99 — 4.90 (m, 1H), 4.17 - 3.51 (m, 10H), 2.71
F2.54 (m, 4H), 2.31 — 2.14 (m, 3H), 2.04 — 1.95 (m, 2H)

9.05 (s, 2H), 8.01 (d, T=10.0, 1H), 7.87 (dd, T = 68.4, 9.1, 2H), 7.38 (d,J
=10.0, 1H), 4.19 - 3.99 (m, 3H), 3.83 (q, I = 7.2, 4H), 3.73 (t, T = 4.6,
4H), 2.62 (dt,J=11.5, 8.9, 4H), 1.37 (t, 1 = 7.2, 6H)

463

464

CD30D

CD30D

9.03 (s, 2H), 8.06 — 7.67 (m, 3H), 7.24 — 7.01 (m, 1H), 4.19 — 3.94 (m,
3H), 3.72 (t, J = 4.5, 4H), 3.66 — 3.53 (m, 2H), 2.68 — 2.45 (m, 6H), 2.13 —
1.96 (m, 2H)

9.04 (s, 2H), 8.05 (d, J = 9.9, 1H), 7.81 (dd, J = 38.4, 9.1, 2H), 7.52 (d, J =
10.0, 1H), 4.42 — 4.28 (m, 2H), 4.19 — 3.96 (m, 3H), 3.74 (1, ] = 4.6, 4H),
3.57 (t,J = 10.9, 2H), 2.91 — 2.75 (m, 1H), 2.75 — 2.55 (m, 4H), 2.27 —
2.11 (m, 2H), 2.00 — 1.81 (m, 2H)

465

466

467

468

469

CD30D

CD30D

CD30D

CD30D

CD30D

9.04 (s, 2H), 8.02 (d, J=9.7, 1H), 7.77 (dd, T = 19.7, 9.0, 2H), 6.99 (d, J =
9.7, 1H), 4.75 — 4.64 (m, 3H), 4.36 — 3.97 (m, 5H), 2.80 - 2.61 (m, 4H),
2.11—1.92 (m, 4H)

9.05 (s, 2H), 8.05 (d, T =10.0, 1H), 7.84 (dd, T =55.4, 9.1, 2H), 7.46 (d, J
=10.0, 1H), 4.25 - 4.16 (m, 1H), 4.14 — 3.93 (m, 8H), 3.86 — 3.77 (m,
2H), 2.79 —2.62 (m, 4H), 2.13 — 1.93 (m, 6H)

9.04 (s, 2H), 8.01 — 7.71 (m, 3H), 7.18 — 7.00 (m, 1H), 4.27 — 3.95 (m,
4H), 2.81 —2.59 (m, 4H), 2.13 - 1.93 (m, 4H), 1.82 — 1.66 (m, 2H), 1.36
(d, J=6.4,3H), 1.03 (t, J= 7.4, 3H)

9.05 (s, 2H), 8.00 — 7.74 (m, 3H), 7.16 — 7.04 (m, 1H), 4.23 — 3.98 (m,
6H), 3.66 — 3.50 (m, 2H), 2.81 — 2.60 (m, 4H), 2.12 — 1.95 (m, 6H), 1.81 —
1.63 (m, 2H)

9.05 (s, 2H), 7.81 (d, 7 =9.3, 1H), 7.69 (dd, 1 =52.3, 9.0, 2H), 6.98 (d, J =
9.4, 1H), 4.26 —4.16 (m, 1H), 4.15 - 4.00 (m, 2H), 3.82 (t, J= 5.7, 2H),

3.30 — 3.24 (m, 2H), 2.83 — 2.62 (m, 4H), 2.12 — 1.95 (m, 4H)

- 125 -

on

2
=

£ol

10-1598397



[0692]

470

CD30D

9.05 (s, 2H), 7.96 (dd, J = 9.6, 4.0, 1H), 7.76 (dd, J = 55.3, 9.1, 2H), 7.14
(d, J=9.6, 1H), 4.26 — 3.79 (m, 8H), 2.83 (s, 3H), 2.80 — 2.55 (m, 5H),
2.46—2.32 (m, 1H), 2.11 - 1.93 (m, 4H)

471

472

CD30D

CD30D

9.05 (s, 2H), 7.98 (dd, J = 9.6, 3.8, 1H), 7.84 (d, J=9.1, 1H), 7.70 (d, ] =
9.1, 1H), 7.15 (d, = 9.6, 1H), 4.26 — 3.76 (m, 8H), 2.84 (s, 3H), 2.79 —
0.53 (m, SH), 2.46 — 2.31 (m, 1H), 2.13 — 1.89 (m, 4H)

9.05 (s, 2H), 7.93 (d, T = 9.6, 1H), 7.82 (d, J = 9.1, 1H), 7.68 (d, I = 9.1,
1H), 7.09 (d, T = 9.6, 1H), 4.36 (d, T = 10.7, 1H), 422 (t, = 7.1, 1H), 4.15
L 3.99 (m, 2H), 3.98 — 3.83 (m, 3H), 2.82 — 2.62 (m, 4H), 2.35 - 2.17 (m,
1H), 2.15 — 1.92 (m, 4H), 1.53 — 1.41 (m, 1H), 1.11 - 0.93 (m, 1H)

473

CD30D

9.05 (s, 2H), 8.07 (d, J = 10.0, 1H), 7.87 (d, ] = 9.1, 1H), 7.78 (d, T = 9.1,
1H), 7.53 (d, J = 10.0, 1H), 4.40 — 4.26 (m, 2H), 4.26 — 4.16 (m, 1H), 4.17
L 3.91 (m, 2H), 3.65 — 3.51 (m, 2H), 2.90 — 2.49 (m, 5H), 2.26 — 2.11 (m,
DH), 2.11 — 1.81 (m, 6H)

474

CD30D

CD30D

9.28 (s, 2H), 7.72 — 7.47 (m, 3H), 6.89 (d, 7= 9.3, 1H), 4.92 (dd, T=10.2,
5.4, 1H), 4.48 — 4.31 (m, 2H), 3.95 — 3.86 (m, 6H), 3.53 — 3.41 (m, 6H),
3.41 - 3.20 (m, 4H), 1.92 (s, 4H), 1.64 (s, 2H)

9.29 (s, 2H), 7.76 — 7.44 (m, 3H), 7.16 (d, I = 9.5, 1H), 4.98 — 4.90 (m,
1H), 4.51 - 4.33 (m, 2H), 4.22 — 4.12 (m, 2H), 3.90 (t, ] = 6.1, 2H), 3.51 —
3.45 (m, 2H), 3.44 — 3.21 (m, 6H), 2.30 - 2.17 (m, 2H), 1.99 — 1.87 (m,
UFT), 1.72 - 1.59 (m, 2H)

476

477

478

CD30D

CD30D

CD30D

9.30 (s, 2H), 7.74 — 7.64 (m, 2H), 7.48 (d, T=9.1, 1H), 7.13 (d, T= 9.5,
1H), 5.01 - 4.91 (m, 1H), 4.51 — 4.34 (m, 2H), 4.10 — 3.99 (m, 2H), 3.49 —
3.26 (m, 6H), 3.23 (s, 3H), 2.77 (s, 3H), 1.93 (s, 4H), 1.66 (s, 2H)

9.04 (s, 2H), 8.01 — 7.90 (m, 1H), 7.86 — 7.73 (m, 2H), 7.20 — 7.07 (m,
1H), 4.31 - 3.98 (m, 4H), 3.86 — 3.76 (m, 1H), 3.67 — 3.56 (m, 1H), 2.81 —
0.60 (m, 4H), 2.12 — 1.94 (m, 4H), 1.34 (d, T = 6.6, 3H)

9.05 (s, 2H), 8.05 (d, T=9.9, 1H), 7.86 (dd, T = 51.4, 9.1, 2H), 7.49 (d, T =
10.1, 1H), 4.24 — 3.97 (m, SH), 3.74 (t, T = 4.9, 2E), 3.46 (s, 3H), 3.36 (s,
3H), 2.79 — 2.61 (m, 4H), 2.10 — 1.94 (m, 4H)

479

480

481

CD30D

CD30D

CD30D

9.05 (s, 2H), 8.05 (d, T =9.9, 1H), 7.90 — 7.73 (m, 2H), 7.54 (d, T = 10.1,
1H), 4.27 — 4.15 (m, 3H), 4.15 — 4.00 (m, 2H), 3.82 — 3.69 (m, 2H), 2.80 —
2.62 (m, 4H), 2.12 — 1.94 (m, 4H), 1.89 — 1.74 (m, 4H), 1.31 (s, 3H)

9.04 (s, 2H), 8.06 — 7.75 (m, 3H), 7.23 — 7.10 (m, 1H), 4.24 — 3.97 (m,
3H), 3.75 (t, J=5.6, 2H), 3.51 — 3.42 (m, 2H), 2.80 — 2.61 (m, 4H), 2.61 —
2.53 (m, 1H), 2.10 — 1.94 (m, 4H), 1.08 — 0.96 (m, 4H)

9.05 (s, 2H), 8.02 = 7.76 (m, 3H), 7.22 - 7.11 (m, 1H), 4.24 — 3.98 (m,
3H), 3.73 (dt, ] = 9.7, 4.3, 4H), 3.41 (s, 3H), 2.80 — 2.61 (m, 4H), 2.11 -
1.95 (m, 4H)

482

(CD3)2S0)

0 9.14 (s, 2H), 8.80 (dd, /= 15.1, 9.4, 1H), 7.80 (d, /= 9.4, 1H), 7.69 (d, J
=8.8, 1H), 7.61 (d, /= 8.7, 1H), 7.40 (d, /= 9.0, 1H), 4.27 (t, /= 6.9,
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1H), 4.18 — 4.09 (m, 2H), 4.09 — 4.00 (m, 2H), 4.00 — 3.89 (m, 1H), 3.88 —
3.78 (m, 1H), 3.54 — 3.37 (m, 2H), 2.79 — 2.57 (m, 4H), 2.08 — 1.95 (m,
SH), 1.90 — 1.81 (m, 2H), 1.51 — 1.41 (m, 2H).

483

(CD3)250|

0.11 (d,/=10.2, 2H), 8.72 (t, /= 5.7, 1H), 7.63 (d, J= 9.3, 1H), 7.52 (d, J|
=9.0, 1H), 7.46 (d, J= 9.0, 1H), 6.85 (d, /= 9.3, 1H), 4.98 (s, 1H), 4.42
(s, 1H), 4.20 (t, J= 7.3, 1H), 4.04 — 3.85 (m, 2H), 3.69 — 3.52 (m, 3H),
3.51 —3.39 (m, 1H), 2.72 - 2.52 (m, 4H), 2.07 - 1.88 (m, 6H).

484

(CD3)2S0

9.11 (d, J=10.2,2H), 8.72 (t, J= 5.7, 1H), 7.63 (d, J= 9.3, 1H), 7.52 (d, J|
= 9.0, 1H), 7.46 (d, J= 9.0, 1H), 6.85 (d, J=9.3, 1H), 4.98 (s, 1H), 4.42
(s, 1H), 4.20 (t, J= 7.3, 1H), 4.04 — 3.85 (m, 2H), 3.69 — 3.52 (m, 3H),
3.51 —3.39 (m, 1H), 2.72 — 2.52 (m, 4H), 2.07 — 1.88 (m, 6H).

486

487

(CD3)250

(CD3)2S0

(CD3)250

9.14 (s, 2H), 8.95 (s, 2H), 8.79 (s, 1H), 7.83 (d, /= 9.4, 1H), 7.61 (d, J =
9.0, 1H), 7.56 (d, J=9.0, 1H), 7.33 (d, J= 9.5, 1H), 4.35 — 4.21 (m, 1H),
4.13 — 3.99 (m, 1H), 3.99 — 3.83 (m, 5H), 3.33 - 3.11 (m, 4H), 2.79 — 2.58
(m, J=123.7, 4H), 2.13 - 1.92 (m, 4H).

9.14 (s, 2H), 8.91 — 8.79 (m, 1H), 8.29 (bs, 2H), 7.87 — 7.77 (m, 1H), 7.75
L 7.65 (m, 1H), 7.62 (d, J= 9.0, 1H), 7.11 = 6.97 (m, 1H), 4.32 - 4.21 (m,
1H), 4.10 — 4.00 (m, 2H), 3.99 — 3.91 (m, 1H), 3.91 — 3.84 (m, 1H), 3.83 -
3.64 (m, 3H), 2.79 — 2.57 (m, J = 32.3, 4H), 2.44 — 2.32 (m, 1H), 2.23 —
0.12 (m, 1H), 2.07 — 1.94 (m, 4H).

10.10 (s, 1H), 9.14 (s, 2H), 8.79 (t, J = 5.9, 1H), 7.85 (d, J = 9.5, 1H), 7.61
(d,J=9.0, 1H), 7.57 (d, J = 9.0, 1H), 7.36 (d, /= 9.5, 1H), 4.74 — 4.52 (m,
U= 13.8, 2H), 4.37 = 4.21 (m, 1H), 4.11 — 4.00 (m, 1), 4.00 - 3.86 (m,
1H), 3.66 — 3.49 (m, 2), 3.36 — 3.21 (m, 2H), 3.21 - 3.00 (m, 2H), 2.86
(s, 3H), 2.79 — 2.55 (m, J = 32.4, 4H), 2.10 — 1.93 (m, 4H).

488

489

(CD3)2S0

(CD3)250

9.15 (s, 2H), 8.79 (1, J=5.9, 1H), 7.79 (d, /= 9.5, 1H), 7.63 (d, J = 9.0,
1H), 7.57 (d, J=9.0, 1H), 7.32 (d, J=9.5, 1H), 4.41 — 434 (m, J=12.7,
1H), 4.33 —4.25 (m, /= 13.1, 2H), 4.12 - 4.00 (m, 1H), 4.00 — 3.87 (m, J
= 8.1, 2H), 3.65 — 3.50 (m, J = 12.9, 10.3, 2H), 3.12 — 2.92 (m, 1H), 2.83 —
2.60 (m, 4H), 2.13 — 1.92 (m, 4H), 1.19 (d, /= 6.2, 3H)

9.14 (s, 2H), 9.05 (s, 1H), 8.87 — 8.77 (m, 1H), 8.64 (d, J=4.7, 1H), 8.10
—7.94 (m, 1H), 7.87 - 7.79 (m, 1H), 7.67 — 7.61 (m, 3H), 7.56 — 7.45 (m,
1H), 7.15 (d, J= 9.4, 1H), 4.89 (s, 2H), 4.30 — 4.19 (m, 1H), 4.10 — 4.00
(m, 1H), 3.95 - 3.86 (m, J=7.6, 1H), 2.76 — 2.55 (m, J=39.2, 4H), 2.07 -
1.91 (m, 4H

490

491

(CD3)2S0

9.17 - 9.09 (m, 2F), 8.91 — 8.78 (m, 1), 7.96 — 7.64 (m, 3H), 7.13 - 6.92
(m, 1H), 4.26 — 4.17 (m, 3H), 4.09 — 4.01 (m, 2H), 3.91 — 3.83 (m, 2H),
3.70 — 3.60 (m, 1H), 2.75 — 2.52 (m, 5H), 2.07 — 1.90 (m, SH), 1.30 — 1.25
(m, 6H).

492

(CD3)280

9.21 —9.05 (m, 2H), 8.90 (t,J = 5.8, 1H), 7.94 — 7.80 (m, 2H), 7.77 (d, J =
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8.7, 1H), 7.17 — 7.00 (m, 1H), 4.23 (t, J= 7.3, 1H), 4.10 — 3.98 (m, 1H),
3.97 - 3.81 (m, 1H), 3.09 (s, 3H), 2.75 — 2.52 (m, 4H), 2.06 — 1.91 (m,
4H),

493

(CD3)2S0

0.18—9.09 (m, 2H), 8.73 (s, 1H), 7.68 — 7.34 (m, 4H), 6.85 (s, 1H), 4.20
(t, J=17.3, 1H), 4.04 — 3.96 (m, 1H), 3.93 - 3.84 (m, 1H), 2.79 (s, 1H),
2.69 = 2.53 (m, 4H), 2.04 — 1.90 (m, 4H), 0.85 — 0.65 (m, 2H), 0.57 — 0.39
(m, 2H).

494

495

496

(CD3)250

(CD3)2S0|

(CD3)2S0

9.14 (s, 2H), 8.82 — 8.72 (m, 1H), 7.78 (d, J = 9.5, 1H), 7.61 (d, /= 8.9,
1H), 7.55 (d, J= 9.0, 1H), 7.32 (d, J = 9.5, 1H), 4.45 — 4.32 (m, J = 12.8,
DH), 4.32 —4.21 (m, 1H), 4.10 — 4.00 (m, 1H), 3.99 — 3.88 (m, 1H), 3.72 —
3.59 (m, 2H), 2.79 — 2.54 (m, 6H), 2.13 — 1.92 (m, 4H), 1.19 (d, /= 6.2,
6H).

9.92 - 9.26 (m, 1H), 9.14 (s, 2H), 8.90 (t, J = 5.9, 1H), 7.97 — 7.80 (m,
DH), 7.77 (d,J= 8.9, 1H), 7.28 = 7.11 (m, 1H), 4.31 = 4.17 (m, J= 7.2,
1H), 4.13 - 4.00 (m, 1H), 3.95 - 3.77 (m, J = 7.3, 1H), 3.78 - 3.65 (m,
DH), 3.65 - 3.51 (m, 2H), 2.76 — 2.55 (m, 4H), 2.08 — 1.89 (m, SH).

9.13 (s, 2H), 8.91 — 8.79 (m, 1H), 7.97 — 7.64 (m, 3H), 7.16 - 6.97 (m,
1H), 4.29 - 4.14 (m, 2H), 4.14 — 4.06 (m, 1H), 3.97 - 3.83 (m, 1H), 3.65
(s, 4H), 2.76 — 2.55 (m, 4H), 1.28 (d, J = 6.4, 6H).

497

498

499

(CD3)250|

(CD3)2S0

(CD3)250

9.12 (s, J=21.1, 2H), 8.93 — 8.81 (m, 1H), 7.96 — 7.78 (m, 2H), 7.74 (d, J
= 8.9, 1H), 7.24 — 7.10 (m, 1H), 4.27 — 4.15 (m, 1H), 4.14 — 4.08 (m, 1H),
3.97 - 3.86 (m, 1H), 3.70 — 3.62 (m, 4H), 3.38 (d, /= 6.3, 2H), 2.74 — 2.57
(m, 4H), 1.16 (td, J="7.5, 3.9, 1H), 0.63 - 0.53 (m, 2H), 0.37 - 0.30 (m,
DH).

9.07 (s, 2H), 8.65 (t, /= 5.6, 1H), 7.55 (d, /= 9.2, 1H), 7.50 — 7.43 (m,
1H), 7.42 (d, J= 9.0, 1H), 7.32 - 7.26 (m, 1H), 6.84 (d, /= 9.2, 1H), 4.78
(t,J=5.3, 1H), 4.03 — 3.94 (m, 2H), 3.89 — 3.78 (m, 1H), 3.65 — 3.53 (m,
6H), 3.51 — 3.41 (m, 2H), 2.50 — 2.39 (m, 4H).

9.06 (s, J=9.1, 2H), 8.69 (d, J = 5.6, 1H), 7.63 (d, /= 9.3, 1H), 7.51 (d, J
= 0.1, [H), 7.45 (d, /= 9.0, 1H), 6.86 (d, /= 9.3, 1H), 5.00 (s, 1H), 4.49 —
4.33 (m, 1H), 4.08 — 3.93 (m, 2H), 3.92 — 3.83 (m, 1H), 3.71 — 3.53 (m,
7H), 3.53 - 3.39 (m, 1H), 2.50 — 2.39 (m, 4H), 2.12 - 2.00 (m, 1H), 1.97 —
1.87 (m, 1H).

500

(CD3)250

9.12 (s, 2H), 8.86 (s, 1H), 7.87 (d, /= 19.3, 2H), 7.75 (s, 1H), 7.09 (s, 1H),
4.18 — 4.02 (m, 2H), 4.02 (bs, 2H), 3.95 —3.81 (m, 1H), 3.72 — 3.57 (m,
4H), 3.08 (s, 3H), 2.69 — 2.52 (m, 4H)

501

(CD3)250

9.84 (bs, 1H), 9.13 (s, 2H), 8.88 (t, J = 5.6, 1H), 8.10 — 7.84 (m, 2H), 7.79
(d, J= 8.6, 1H), 7.16 — 7.00 (m, 1H), 4.29 — 4.03 (m, 3H), 3.99 — 3.82 (m,
1H), 3.72 — 3.55 (m, 4H), 2.98 — 2.86 (m, 1H), 2.74 — 2.54 (m, 4H), 1.06 —
0.92 (m, 2H), 0.81 — 0.68 (m, 2H).

502

(CD3)250)

9.07 (s, 2H), 8.69 (1, J = 5.6, 1H), 7.80 (d, J= 9.5, 1H), 7.58 — 7.53 (m,
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1H), 7.51 (d, J= 9.0, 1H), 7.26 (d, J = 9.5, 1H), 4.05 — 3.94 (m, 2H), 3.93
L 3.82 (m, 1H), 3.76 — 3.69 (m, 4H), 3.69 — 3.63 (m, 4H), 3.63 — 3.56 (m,
UH), 2.50 — 2.40 (m, 4H).

503

(CD3)250

9.16 (s, 2H), 8.80 (s, 1H), 7.76 (d, J= 9.2, 1H), 7.61 (d, J= 9.0, 1H), 7.54
(d, J=9.0, 1H), 7.33 (d, J= 9.6, 1H), 5.80 (bs, 2H), 4.38 (d, J = 12.9, 3H),
4.22 — 4.09 (m, 1H), 4.07 — 3.94 (m, 1H), 3.71 (s, 4H), 3.65 — 3.57 (m,
DH), 3.01 —2.70 (m, 3H), 2.64 — 2.55 (m, 2H), 1.22 — 1.15 (m, 6H).

(CD3)250

9.14 (s, 2H), 8.91 (s, 2H), 8.77 (s, 1H), 7.83 (d, J= 9.4, 1H), 7.60 (dd, J =
9.0, 0.5, 1H), 7.55 (d,J=9.0, 1H), 7.33 (d, J= 9.5, 1H), 4.38 — 4.19 (m,
1H), 4.18 — 4.03 (m, 1H), 4.04 — 3.94 (m, 1H), 3.94 — 3.85 (m, 4H), 3.76 —
3.60 (m, 4H), 3.27 — 3.17 (m, 4H), 2.88 — 2.63 (m, 4H).

505

506

507

(CD3)2S0

(CD3)280

(CD3)250

10.04 (s, 1H), 9.14 (s, 2H), 8.78 (t, J = 5.6, 1H), 7.85 (d, /= 9.4, 1H), 7.61
(dd, J= 9.0, 0.6, 1H), 7.58 — 7.53 (m, 1H), 7.36 (d, J = 9.5, 1H), 6.60 (bs,
U= 5283, 1H), 4.64 (d, J = 13.6, 2H), 4.31 (s, 1H), 4.18 — 4.04 (m, 1H),
4.05 - 3.90 (m, 1H), 3.69 (s, 4H), 3.57 (d, J= 11.3, 2H), 3.32 — 3.19 (m,
DH), 3.15 — 3.02 (m, 2H), 2.86 (s, 3H), 2.86 — 2.61 (m, 4H).

9.13 (s, 2H), 8.88 (1, J=5.7, 1H), 7.93 (d, J= 9.6, 1H), 7.88 (d, J = 9.0,
1H), 7.74 (d, J= 9.0, 1H), 7.23 (d, J= 9.6, 1H), 5.74 (bs, 2H), 4.52 (s,
1H), 4.22 (s, 1H), 4.16 — 4.03 (m, 1H), 4.04 —3.90 (m, 1H), 3.90 - 3.71
(m, 3H), 3.71 (s, SH), 2.86 — 2.56 (m, 4H), 2.21 — 1.96 (m, 2H).

10.28 - 9.18 (m, 1H), 9.14 (s, 2H), 8.89 (s, 1H), 7.99 — 7.66 (m, 3H), 7.16
(s, 1H), 4.31 — 4.15 (m, 1H), 4.05 (dm, J = 6.5, 1H), 3.88 (s, 1H), 3.38 (s,
DH), 2.62 (d, J= 35.4, 4H), 2.00 (s, 4H), 1.16 (s, 1), 0.59 (d, J=7.1,
DH), 0.34 (d, J= 5.0, 2H).

508

509

(CD3)2S0

(CD3)250

9.83 - 9.42 (m, 1H), 9.15 (s, 2H), 9.01 — 8.84 (m, 1H), 8.03 — 7.71 (m,
B3H), 7.38 — 7.20 (m, 1H), 4.33 — 4.22 (m, 1H), 4.06 (s, 1H), 3.90 (s, 1H),
3.80 (s, 1H), 3.65 (s, 1H), 3.50 (dd, /= 10.9, 5.1, 2H), 3.45 — 3.35 (m,
1H), 2.76 — 2.53 (m, 4H), 2.09 — 1.88 (m, 4H).

9.14 (s, 2H), 8.81 (1, = 5.8, 1H), 7.83 (d, /= 9.2, 1H), 7.65 (d,.J= 9.1,
1H), 7.60 (d, J= 9.0, 1H), 7.58 — 7.41 (m, 1H), 6.91 (d, J= 9.3, 1H), 4.45
(d,J=10.3, 3H), 4.33 —4.23 (m, 1H), 4.19 (d, /= 10.3, 2H), 4.12 — 3.98
(m, 1F1), 3.98 — 3.87 (m, 1H), 2.78 — 2.55 (m, 4F), 2.10 — 1.92 (m, 4H).

510

(CD3)2S0

9.17 - 9.07 (m, 2H), 8.90 (t, /= 5.6, 1H), 7.91 (d, J= 9.4, 1H), 7.81 — 7.67
(m, 2H), 6.98 (d, J = 9.6, 1H), 449 — 4.31 (m, 2H), 4.23 (t, J = 7.2, 1H),
4.20 — 4.09 (m, 2H), 4.08 —4.01 (m, 1H), 3.97 — 3.86 (m, 1H), 3.63 (d,.J=
5.7, 2H), 3.00 — 2.87 (m, 1H), 2.72 — 2.63 (m, 2H), 2.63 — 2.55 (m, 2H),
2.05— 1.92 (m, 4H).

511

CD30D

9.04 (s, 2H), 7.76 — 7.60 (m, 2H), 7.58 — 7.43 (m, 1H), 6.86 (d, ] = 9.3,
1H), 4.27 — 4.12 (m, 1H), 4.13 — 3.99 (m, 2H), 3.85 —3.71 (m, 2H), 3.55 —
3.45 (m, 2H), 2.78 (s, 3H), 2.76 — 2.62 (m, 4H), 2.15 — 1.91 (m, 4H)

512

CD30D

9.01 (s, 2H), 7.71-7.52 (m, 2H), 7.48 (d, J = 9.0, 1H), 6.69 (d, J = 9.0, 1H),

-129 -

on

2
=

£ol

10-1598397



[0696]

513

514

CD30D

CD30D

4.40 (dd, T = 8.7, 7.6, 2H), 4.11 — 3.90 (m, 4H), 3.90 - 3.80 (m, 2H), 3.71
(t, ] = 4.6, 4H), 2.66 — 2.48 (m, 4H)

9.04 (s, 2H), 7.70 (dd, T = 12.5, 9.2, 2H), 7.57 (d, T = 9.0, 1H), 6.89 (d, J =
9.3, 1H), 4.26 — 4.12 (m, 1H), 4.12 — 4.01 (m, 2H), 3.97 — 3.88 (m, 6H),
3.54 - 3.41 (m, 6H), 2.81 — 2.60 (m, 4H), 2.12 — 1.92 (m, 4H)

9.01 (s, 2H), 7.58 (dd, T = 15.6, 9.2, 2H), 7.55-7.42 (m, 1H), 6.78 (d, ] =
9.2, 1H), 4.14 — 3.93 (m, 2H), 3.88 — 3.75 (m, 1H), 3.76 — 3.58 (m, 8H),
3.00 — 2.87 (m, 2H), 2.82 (t, J = 5.5, 2H), 2.66 — 2.47 (m, 4H)

515

CD30D

9.05 (s, 2H), 8.05 (d, T = 10.0, 1H), 7.85 (d, T = 9.0, 1H), 7.76 (d, T = 9.0,
1H), 7.52 (d, T= 10.0, 1H), 4.52 — 4.38 (m, 2H), 4.19 (dd, T = 7.7, 6.4,
1H), 4.14 — 3.96 (m, 2H), 3.65 — 3.52 (m, 2H), 3.11 —2.99 (m, 1H), 2.81 —
0.54 (m, 4H), 2.31 - 2.14

CD30D

9.02 (s, 2H), 7.63 (d, T = 9.9, 1H), 7.57 (dd, T = 9.1, 0.6, 1H), 7.44 (d, T =
9.1, 1H), 7.15 (d, J = 9.5, 1H), 4.14 — 3.94 (m, 5H), 3.76 — 3.66 (m, 4H),
3.61—3.45 (m, 2H), 2.65 — 2.44 (m, 4H), 1.64 (dt, J = 13.7, 8.9, 4H), 1.26
(s, 3H)

517

518

519

520

CD30D

CD30D

CD30D

CD30D

9.04 (s, 2H), 7.93 (d, T = 9.1, 1H), 7.84 (d, J = 9.0, 1H), 7.67 (d, ] = 9.0,
1H), 7.08 (d, T =9.1, 1H), 4.88 — 4.81 (m, 2H), 4.18 (d, J = 6.4, 1H), 4.12
L 4.03 (m, 2H), 3.71 — 3.60 (m, 2H), 3.01 (s, 6H), 2.79 — 2.59 (m, 4H),
0.02 (t, 7= 13.6, 4H).

9.05 (s, 2H), 8.03 (d, T = 9.6, 1H), 7.87 — 7.78 (m, 2H), 7.73 (d, T=9.1,
1H), 7.50 (d, T=10.0, 1H), 4.69 — 4.60 (m, 2H), 4.36 — 4.23 (m, 1H), 4.23
L 4.14 (m, 1H), 4.14 — 4.00 (m, 2H), 3.51 — 3.42 (m, 2H), 2.80 - 2.61 (m,
UH), 2.27 - 2.16 (m, 2H), 2.16 — 1.95 (m, 6H)

9.02 (s, 2H), 7.74 — 7.55 (m, 2H), 7.44 (d, T=9.1, 1H), 6.86 (d, T = 9.4,
1H), 4.13 - 3.92 (m, 3H), 3.81 — 3.66 (m, 6H), 3.65 — 3.47 (m, 2H), 3.11 —
2.90 (m, 2H), 2.69 — 2.40 (m, 4H), 2.21 — 2.02 (m, 2H), 2.01 — 1.77 (m,
UH)

9.02 (s, 2H), 7.70 — 7.56 (m, 2H), 7.45 (d, 7= 9.0, 1H), 6.87 (d, T = 9.0,
1H), 4.11 = 3.90 (m, 3H), 3.80 — 3.50 (m, SH), 2.96 — 2.69 (m, 2H), 2.67 —
0.44 (m, 4H), 2.18 — 1.94 (m, 2H), 1.80 — 1.41 (m, 6H)

521

522

CD30D

CD30D

9.38 (s, 2H), 8.14 — 7.96 (m, 3H), 7.72 (d, I = 9.1, 1H), 7.58 (d, J = 10.0,
1H), 4.58 (d, ] = 13.4, 2H), 4.50 — 4.36 (m, 2H), 4.01 — 3.87 (m, 4H), 3.56
L 3.35 (m, 4H), 3.25 - 3.08 (m, 2H), 2.99 — 2.89 (m, 2H), 2.28 — 1.99 (m,
3H), 1.67 — 1.45 (m, 2H)

9.00 (s, 2H), 7.69 — 7.57 (m, 2H), 7.48 (d, J = 9.0, 1H), 6.70 (d, ] = 9.0,
1H), 4.40 — 4.28 (m, 2H), 4.09 — 3.95 (m, 3H), 3.95 — 3.86 (m, 2H), 3.75 —
3.64 (m, 5H), 2.65 — 2.47 (m, 4H), 2.38 (s, 3H)

523

CDCI3

8.90 (s, 2H), 7.40 — 7.32 (m, 1H), 7.33 — 7.28 (m, 1H), 7.08 — 6.99 (m,
1H), 6.68 — 6.50 (m, 1H), 4.10 — 3.81 (m, 3H), 3.78 — 3.55 (m, 7H), 3.25 —

3.09 (m, 2H), 2.79 — 2.65 (m, 2H), 2.59 — 2.42 (m, 4H)
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524

CD30D

0.02 (s, 2H), 7.76 — 7.57 (m, 2H), 7.53 — 7.4 (m, 1H), 6.77 — 6.63 (m,
1H), 430 —3.79 (m, 9H), 3.71 (t, ] = 4.5, 4H), 2.57 (s, 4H)

525

526

CD30D

CD30D

9.02 (s, 2H), 7.70 — 7.58 (m, 2H), 7.46 (d, T =9.0, 1H), 6.90 (d, T = 9.0,
1H), 4.11 - 3.91 (m, 5H), 3.87 — 3.76 (m, 2H), 3.76 — 3.67 (m, 6H), 3.62 —
3.53 (m, 2H), 3.18 — 3.09 (m, 2H), 2.67 — 2.47 (m, 4H)

8.99 (s, 2H), 7.66 (d,  =9.3, 1H), 7.63 — 7.58 (m, 1H), 7.46 (d, ] = 9.0,
1H), 6.88 (d, =9.3, 1H), 5.10 - 5.01 (m, 1H), 4.75 — 4.69 (m, 1H), 4.09 —
3.94 (m, 3H), 3.91 (dd, T=7.4, 1.4, 1H), 3.83 (d, T=7.4, 1H), 3.71 (t, T =
4.6, 4H), 3.66 — 3.59 (m, 1H), 3.49 (d, T= 10.0, 1H), 2.66 — 2.4 (m, 4H),
0.05 - 1.97 (m, 2H).

527

CD30D

9.01 (s, 2H), 7.66-7.54 (m, 2H), 7.43 (d, T = 9.0, 1H), 6.78 (d, J = 9.0, 1H),
4.11 - 3.87 (m, SH), 3.71 (t, ] = 4.6, 4H), 3.40 (dd, J = 17.6, 5.9, 2H), 3.36
(d,J=6.9, 2H), 2.65 — 2.48 (m, 4H), 1.99 — 1.85 (m, 1H), 1.80 — 1.66 (m,
DH), 1.39 - 1.31 (m, 2H).

528

CD30D

9.05 (s, 2H), 7.91 (d, J = 9.8, 1H), 7.78 (d, I = 9.0, 1H), 7.66 (d, J = 9.0,
1H), 7.39 (d, T = 9.8, 1H), 4.24 — 4.14 (m, 1H), 4.12 — 4.00 (m, 2H), 3.35 -
321 (m, 4H), 2.91 (d, J = 6.8, 2H), 2.79 — 2.57 (m, 4H), 2.12 — 1.81 (m,
7H), 1.51 — 1.32 (m, 2H)

529

CD30D

9.04 (s, 2H), 7.89 — 7.80 (m, 1H), 7.75 (d, J = 9.0, 1H), 7.61 (d, ] = 9.1,
1H), 7.08 - 6.98 (m, 1H), 4.23 — 4.01 (m, 4H), 3.96 — 3.68 (m, 3H), 3.39 —
3.32 (m, 2H), 2.79 — 2.61 (m, 4H), 2.56 — 2.28 (m, 2H), 2.12 - 1.71 (m,
10H)

530

531

CD30D

CD30D

9.04 (s, 2H), 8.05 (d, J = 9.8, 1H), 7.88 — 7.72 (m, 2H), 7.48 — 7.13 (m,
1H), 5.25 (s, 1H), 4.88 (s, 1H), 4.23 — 3.86 (m, 5H), 3.88 — 3.64 (m, 2H),
0.81—2.57 (m, 4H), 2.26 — 2.10 (m, 2H), 2.10 — 1.86 (m, 4H)

0.04 (s, 2H), 7.85 (dd, T= 9.4, 5.3, 1H), 7.73 (d, T= 9.1, 1H), 7.60 (d, J =
0.1, 1H), 7.02 (d, 7= 9.4, 1H), 4.24 — 4.01 (m, 4H), 3.97 - 3.68 (m, 3H),
3.54—3.42 (m, 2H), 2.81 — 2.56 (m, 4H), 2.49 (t, T = 7.5, 2H), 2.35 - 2.11
(m, 4H), 2.13 — 1.83 (m, 4H)

532

CD30D

9.04 (s, 2H), 8.08 (d, J = 9.9, 1H), 7.91 (d, J = 9.1, 1H), 7.80 (d, = 9.1,
1H), 7.28 (d, ] = 9.9, 1H), 4.65 — 4.52 (m, 1H), 4.18 — 3.99 (m, 4H), 3.98 -
3.84 (m, 2H), 3.79 — 3.59 (m, SH), 2.73 — 2.52 (m, 4H), 2.49 — 2.35 (m,
1H), 2.29 - 2.12 (m, 1H), 1.97 (s, 3H).

533

CD30D

9.05 (s, 2H), 8.0 (d, T= 9.8, 1H), 7.91 (d, T = 9.0, 1H), 7.80 (d, T = 9.0,
1H), 7.27 (d, ] = 9.8, 1H), 5.28 — 5.11 (m, 1H), 4.18 — 3.96 (m, 5H), 3.87 -
3.67 (m, 6H), 3.13 — 2.86 (m, 3H), 2.73 — 2.55 (m, 4H), 2.48 — 2.30 (m,
DH), 2.28 — 2.07 (m, 3H)

534

CD30D

9.02 (s, 2H), 7.64 — 7.49 (m, 2H), 7.42 (d, T=9.0, 1H), 6.86 (d, T= 9.4,
1H), 4.36 - 4.22 (m, 1H), 4.07 — 3.93 (m, 3H), 3.75 — 3.63 (m, 4H), 3.58 -
3.42 (m, 1H), 2.66 — 2.40 (m, 4H), 2.22 — 1.93 (m, 4H), 1.86 — 1.73 (m,

1H), 1.26 (d, J = 6.3, 3H)
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CD30D

0.04 (s, 2H), 8.06 (d, J = 9.9, 1H), 7.92 — 7.75 (m, 2H), 7.54 — 7.28 (m,
1H), 4.61 — 4.43 (m, 1H), 4.19 — 3.97 (m, 3H), 3.95 — 3.64 (m, SH), 2.74 —
2.53 (m, 4H), 2.34 — 1.97 (m, 4H)

536

CD30D

CD30D

9.04 (s, 2H), 8.06 (d, ] = 9.8, 1H), 7.94 — 7.69 (m, 2H), 7.55 — 7.25 (m,
1H), 4.53 (s, 1H), 4.20 - 3.98 (m, 3H), 3.94 — 3.59 (m, 8H), 2.72 — 2.50
(m, 4H), 2.39 — 1.94 (m, 4H).

9.04 (s, 2H), 8.08 — 7.96 (m, 1H), 7.92 — 7.83 (m, 1H), 7.79 (d, T = 9.0,
1H), 7.50 — 7.34 (m, 1H), 4.70 — 4.60 (m, 1H), 4.17 — 3.97 (m, 3H), 3.95 —
3.85 (m, 1H), 3.82 — 3.52 (m, 7H), 3.38 (s, 3H), 2.70 — 2.54 (m, 4H), 2.34
L 2.00 (m, 4H)

538

CD30D

9.04 (s, 2H), 8.08 — 7.98 (m, 1H), 7.93 — 7.84 (m, 1H), 7.79 (d, J = 8.9,
1H), 7.47 - 7.31 (m, 1H), 4.72 — 4.56 (m, 1H), 4.15 — 4.08 (m, 1H), 4.07 —
3.97 (m, 2H), 3.95 — 3.85 (m, 1H), 3.83 — 3.51 (m, 7H), 3.38 (s, 3H), 2.69
L 2.53 (m, 4H), 2.34 — 1.99 (m, 4H)

539

CD30D

0.03 (s, 2H), 8.03 (d, J = 9.9, 1H), 7.85 (d, T = 9.2, 1H), 7.76 (d, = 9.2,
1H), 7.58 (d, T = 9.9, 1H), 4.31 — 4.17 (m, 1H), 4.15 — 3.98 (m, 4H), 3.82 -
3.63 (m, 5H), 2.67 — 2.52 (m, 4H), 2.00 — 1.86 (m, 2H), 1.80 — 1.65 (m,
4H)

540

CD30D

9.02 (s, 2H), 7.84 (d, J = 9.3, 1H), 7.67 (d, ] = 9.0, 1H), 7.52 (d, J = 9.0,
1H), 7.31 (d, T = 9.3, 1H), 4.38 — 4.24 (m, 4H), 4.15 — 3.89 (m, 3H), 3.72
(t, = 4.3, 4H), 3.23 — 3.05 (m, 4H), 2.71 — 2.47 (m, 4H)

541

542

543

CD30D

CD30D

CD30D

9.04 (s, 2H), 8.10 (d, T= 9.8, 1H), 7.91 (d, T=9.1, 1H), 7.81 (d, T=9.1,
1H), 7.29 (d, ] = 9.8, 1H), 4.74 — 4.61 (m, 1H), 4.22 — 3.86 (m, 6H), 3.84
3.63 (m, SH), 2.76 — 2.56 (m, 4H), 2.56 — 2.42 (m, 1H), 2.41 — 2.20 (m,
1H).

9.26 (s, 2H), 7.94 — 7.81 (m, 2H), 7.76 — 7.70 (m, 1H), 7.17 — 7.04 (m,
1H), 4.44 — 435 (m, 2H), 3.86 — 3.77 (m, 2H), 3.28 — 3.15 (m, 4H), 2.83 —
277 (m, 2H), 1.94 — 1.84 (m, 4H), 1.69 — 1.55 (m, 2H)

9.30 (s, 2H), 7.93 — 7.87 (m, 1H), 7.82 (d, J=9.1, 1H), 7.64 (d, I = 9.1,
1H), 7.14 (d, ] = 9.6, 1H), 4.99 — 4.91 (m, 2H), 4.54 — 4.36 (m, 2H), 4.20 —
4.13 (m, 1H), 4.12 — 4.04 (m, 1H), 3.99 — 3.80 (m, 3H), 3.44 (dd, J = 30.5,
08.9, 2H), 3.27 - 3.09 (m, 1H), 2.66 — 2.52 (m, 1H), 2.38 — 2.26 (m, 1H),
1.99 — 1.84 (m, 4H), 1.73 — 1.54 (m, 2H)

544

545

CD30D

CD30D

9.30 (s, 2H), 7.86 (d, J = 9.6, 1H), 7.79 (d, T = 9.2, 1H), 7.62 (d, T= 9.2,
1H), 7.11 (d, J = 9.6, 1H), 4.96 — 4.91 (m, 1H), 4.51 — 4.35 (m, 2H), 4.18
4.11 (m, 1H), 4.09 — 4.03 (m, 1H), 3.96 — 3.79 (m, 3H), 3.51 — 3.35 (m,
DH), 3.28 - 3.10 (m, 2H), 2.63 — 2.52 (m, 1H), 2.34 — 2.26 (m, 1H), 1.98 —
1.85 (m, 4H), 1.72 — 1.54 (m, 2H)

9.29 (s, 2H), 7.69 (d, J= 9.0, 1H), 7.62 (d, /= 9.3, 1H), 7.52 (d, J= 9.0,
1H), 6.91 (d, J= 9.3, 1H), 5.00 — 4.92 (m, 1H), 4.49 — 4.33 (m, 2H), 3.80 —

3.74 (m, 2H), 3.55 — 3.34 (m, 2H), 3.26 — 3.21 (m, 2H), 3.21 — 3.05 (m,
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546

547

CD30D

CD30D

DH), 1.96 — 1.85 (m, 4H), 1.73 — 1.54 (m, 2H)

9.31 (s, 2H), 7.98 (d, J=10.0, 1H), 7.85 (d, J = 9.1, 1H), 7.69 (d, /= 9.1,
1H), 7.52 (d, J=10.0, 1H), 4.99 — 4.93 (m, 1H), 4.52 — 4.37 (m, 2H), 4.20
L 4.09 (m, 2H), 4.07 — 4.01 (m, 1H), 3.79 — 3.69 (m, 2H), 3.50 — 3.32 (m,
DH), 3.28 — 3.14 (m, 2H), 2.11 — 1.99 (m, 2H), 1.96 — 1.87 (m, 4H), 1.80 —
1.57 (m, 4H)

9.27 (s, 2H), 7.94 — 7.85 (m, 1H), 7.81 — 7.76 (m, 1H), 7.74 — 7.70 (m,
1H), 7.20 — 7.10 (m, 1H), 4.84 — 4.79 (m, 1H), 4.44 — 4.33 (m, 2H), 3.86
(t, T= 5.0, 2H), 3.69 (t, ] = 5.0, 2H), 3.42 — 3.33 (m, 2H), 3.27 - 3.14 (m,
DH), 1.97 — 1.82 (m, 4H), 1.71 — 1.55 (m, 2H)

548

CD30D

9.30 (s, 2H), 7.87 (d, ] = 9.7, 1H), 7.75 (d, T = 9.1, 1H), 7.60 (d, T=9.1,
1H), 7.35 (d, J =9.7, 1H), 4.99 — 4.92 (m, 1H), 4.51 — 4.35 (m, 2H), 3.83
(m, 8H), 3.52 — 3.32 (m, 2H), 3.28 — 3.12 (m, 2H), 2.01 — 1.84 (m, 4H),
1.73 — 1.55 (m, 2H)

549

CD30D

9.30 (s, 2H), 7.76 (d, T = 9.1, 1H), 7.67 (d, ] = 9.1, 1H), 7.49 (d, T=9.1,
1H), 7.27 (d, T =9.1, 1H), 4.99 — 4.93 (m, 1H), 4.51 — 4.35 (m, 2H), 4.07 —|
3.96 (m, 4H), 3.54 — 3.32 (m, 6H), 3.28 — 3.14 (m, 2H), 2.00 — 1.87 (m,
4H), 1.73 — 1.54 (m, 2H)

CD30D

9.30 (s, 2H), 7.95 — 7.83 (m, 1H), 7.80 — 7.74 (m, 1H), 7.72 — 7.69 (m,
1H), 7.27 - 7.08 (m, 1H), 5.00 — 4.93 (m, 1H), 4.52 — 4.34 (m, 2H), 3.98 —
3.87 (m, 1H), 3.76 — 3.54 (m, 4H), 3.51 — 3.33 (m, 2H), 3.28 - 3.07 (m,
DH), 2.00 — 1.81 (m, 4H), 1.73 - 1.51 (m, 2H)

CD30D

9.07 (s, 2H), 8.11 (d, J = 9.8, 1H), 7.93 (d, 7= 9.1, 1H), 7.81 (d, T =9.1,
1H), 7.30 (d, ] = 9.8, 1H), 4.37 — 4.27 (m, 1H), 4.22 — 4.03 (m, 4H), 4.00 —
3.83 (m, 2H), 3.82 — 3.70 (m, 5H), 3.05 (s, 3H), 2.79 — 2.71 (m, 2H), 2.70
L 2.63 (m, 2H), 2.55 — 2.44 (m, 1H), 2.30 - 2.16 (m, 1H)

552

CD30D

9.04 (s, 2H), 8.10 (d, = 9.8, 1H), 7.92 (d, ] =9.0, 1H), 7.81 (d, J = 9.0,
1H), 7.29 (d, T = 9.8, 1H), 4.35 — 4.28 (m, 1H), 4.16 — 3.9 (m, 4H), 3.97 -
3.82 (m, 2H), 3.82 — 3.75 (m, 1H), 3.75 — 3.68 (m, 4H), 3.05 (s, 3H), 2.68
| 2.54 (m, 4H), 2.52 — 2.43 (m, 1H), 2.29 — 2.16 (m, 1H)

553

CD30D

9.05 (s, 2H), 8.07 — 7.90 (m, 1H), 7.89 — 7.75 (m, 2H), 7.27 — 7.05 (m,
1H), 4.20 — 3.99 (m, 3H), 3.81 - 3.68 (m, 6H), 3.46 — 3.38 (m, 2H), 2.96
(s, 3H), 2.75 — 2.56 (m, 4H)

554

CD30D

CD30D

9.06 (s, 2H), 7.99 — 7.82 (m, 2H), 7.80 — 7.75 (m, 1H), 7.16 = 7.03 (m,
1H), 4.23 — 3.98 (m, 6H), 3.80 — 3.68 (m, 4H), 3.61 — 3.52 (m, 2H), 2.79 —
2.59 (m, 4H), 2.06 — 1.98 (m, 2H), 1.79 — 1.63 (m, 2H)

9.05 (s, 2H), 8.06 (d, J = 9.9, 1H), 7.86 (d, J = 9.0, 1H), 7.78 (d, = 9.0,
1H), 7.43 (d, T = 9.9, 1H), 4.98 — 4.88 (m, 2H), 4.18 — 4.01 (m, 3H), 3.99 —
3.90 (m, 1H), 3.79 — 3.70 (m, 4H), 2.77 — 2.59 (m, 4H), 2.40 — 2.19 (m,
6H), 2.12 — 2.04 (m, 2H), 1.99 (s, 3H)

556

CD30D

9.09 (s, 2H), 8.05 (d, = 9.7, 1F), 7.89 (d, T=9.1, 1H), 7.75 (d, T=9.1,
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557

CD30D

1H), 7.23 (d, T=9.7, 1H), 4.23 — 3.86 (m, 8H), 3.79 — 3.74 (m, 4H), 2.84
(s, 3H), 2.83 — 2.77 (m, 2H), 2.75 — 2.58 (m, 3H), 2.48 —2.38 (m, 1H)
9.11 (s, 2H), 7.90 (d, ] = 9.4, 1H), 7.85 — 7.80 (d, ] = 9.0 1H), 7.68 (d, J =
9.0, 1), 7.09 (d, = 9.4, 1H), 4.32 — 4.26 (m, 1H), 4.25 — 4.18 (m, 1),
4.16 — 4.09 (m, 1H), 3.91 — 3.84 (m, 2H), 3.82 — 3.76 (m, 4F), 3.29 - 3.33
(m, 2H), 2.96 — 2.84 (m, 2H), 2.82 — 2.75 (m, 2H)

558

CD30D

9.06 (s, 2H), 8.05 (d, T = 9.8, 1H), 7.89 (d, T= 9.1, 1H), 7.76 (d, J = 9.1,
1H), 7.22 (d, J=9.8, 1H), 4.18 — 4.02 (m, 5H), 3.90 — 3.83 (m, 2H), 3.78 —
3.72 (m, 4H), 3.69 — 3.61 (m, 2H), 3.49 — 3.40 (m, 2H), 3.39 - 3.34 (m,
2H), 2.71 (m, 2H), 2.66 (m, 2H)

559

CD30D

9.09 (s, 2H), 7.83 (d, J =9.5, 1H), 7.74 (d, 1 = 9.1, 1H), 7.59 (d, ] = 9.1,
1H), 7.07 (d, J =9.5, 1H), 4.24 — 4.06 (m, 3H), 3.91 — 3.82 (m, 1H), 3.82 —
3.69 (m, 7H), 3.65 — 3.53 (m, 2H), 3.38 — 3.32 (m, 2H), 2.88 — 2.77 (m,
DH), 2.76 — 2.67 (m, 2H), 2.45 — 2.30 (m, 1H), 2.19 — 2.05 (m, 1H)

560

CD30D

9.08 (s, 2H), 7.98 (d, T = 9.6, 1H), 7.84 (d, T= 9.1, 1H), 7.70 (d, T=9.1,
1H), 7.18 (d, T= 9.6, 1T1), 4.56 — 4.49 (m, 1H), 4.32 — 4.26 (m, 1FD), 4.21
3.96 (m, 5H), 3.81 — 3.70 (m, 5H), 3.55 — 3.38 (m, 3H), 2.84 — 2.75 (m,
DH), 2.74 — 2.66 (m, 2H), 2.46 — 2.34 (m, 1H), 2.18 — 2.06 (m, 1H)

561

CD30D

9.12 (s, 2H), 8.08 (d, J = 9.8, 1H), 7.93 (d, I = 9.1, 1H), 7.77 (d, T = 9.1,
1H), 7.26 (d, J = 9.8, 1H), 4.35 — 4.28 (m, 1H), 4.27 — 4.10 (m, 4H), 4.05 —
3.91 (m, 3H), 3.83 — 3.75 (m, 4H), 2.96 — 2.85 (m, 2H), 2.84 — 2.75 (m,
DH), 2.68 — 2.56 (m, 1H), 2.43 —2.31 (m, 1H)

562

CD30D

0.05 (s, 2H), 7.91 — 7.85 (m, 1H), 7.77 (d, ] = 9.1, 1H), 7.64 (d, = 9.1,
1H), 7.11 = 7.06 (m, 1H), 4.14 — 4.01 (m, 5H), 3.99 - 3.77 (m, 3H), 3.76 -
3.69 (m, 4H), 2.83 (s, 3H), 2.74 — 2.55 (m, 5H), 2.41 — 2.30 (m, 1H)

CD30D

9.13 (s, 2H), 8.09 (d, T= 9.8, 1H), 7.93 (d, T= 9.1, 1H), 7.78 (d, T =9.1,
1H), 7.26 (d, ] = 9.8, 1H), 4.37 — 4.31 (m, 1H), 4.28 — 4.11 (m, 4H), 4.07 -
3.91 (m, 3H), 3.85 — 3.76 (m, 4H), 3.00 — 2.88 (m, 2H), 2.87 — 2.78 (m,
DH), 2.68 —2.57 (m, 1H), 2.43 — 2.33 (m, 1H)

564

CD30D

9.08 (s, 2H), 8.07 — 8.00 (m, 1H), 7.87 (d, J = 9.0, 1H), 7.73 (d, J = 9.0,
1H), 7.22 - 7.17 (m, 1H), 4.23 — 4.13 (m, 2H), 4.12 — 4.03 (m, 4H), 4.01 —
3.91 (m, 1H), 3.83 — 3.73 (m, SH), 3.44 — 3.35 (m, 1), 3.16 - 3.05 (m,
1H), 3.03 — 2.96 (m, 1H), 2.83 — 2.73 (m, 2H), 2.72 — 2.64 (m, 2H), 2.05 —
1.82 (m, 4H)

565

566

CD30D

CD30D

9.11 (s, 2H), 7.97 (4, T= 9.5, 1H), 7.84 (d, T = 9.1, 1H), 7.67 (d, T =9.1,
1H), 7.30 (d, T= 9.5, 1H), 5.17 - 5.12 (m, 1H), 4.62 (m, 1H), 4.36 — 4.25
(m, 3H), 4.24 — 4.07 (m, 2H), 3.85 — 3.75 (m, 5H), 3.72 — 3.53 (m, 3H),
0.95—2.83 (m, 2H), 2.81 — 2.74 (m, 2H)

9.07 (s, 2H), 7.91 (d, ] = 9.6, 1H), 7.81 (d, ] = 9.2, 1H), 7.66 (d, ] =9.2,
1H), 7.09 (d, ] = 9.6, 1H), 4.35 (m, 1H), 4.21 — 4.02 (m, 3H), 3.98 — 3.87

(m, 3F), 3.81 - 3.71 (m, 4H), 2.83 — 2.73 (m, 2H), 2.73 — 2.65 (m, 2H),
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567

568

CD30D

CD30D

2.31-2.23 (m, 1H), 1.51 — 1.44 (m, 1H), 1.08 — 1.01 (m, 1H)

9.26 (s, 2H), 7.89 (d, ] = 9.7, 1H), 7.81 (d, T =9.1, 1H), 7.72 (d, T=9.1,
1H), 7.15 (d, T =9.7, 1H), 4.82 — 4.76 (m, 1H), 4.43 — 4.30 (m, 2H), 3.77 |
3.72 (m, 2H), 3.70 — 3.65 (m, 2H), 3.40 (s, 3H), 3.28 — 3.02 (m, 4H), 1.97
+1.76 (m, 4H), 1.69 — 1.51 (m, 2H)

9.30 (s, 2H), 7.89 (d, ] = 9.7, 1H), 7.76 (d, J = 9.1, 1H), 7.61 (d, J = 9.1,
1H), 7.38 (d, T =9.7, 1H), 4.99 — 4.92 (m, 1H), 4.49 — 4.34 (m, 3H), 4.31 |
4.26 (m, 1H), 4.13 — 4.06 (m, 1H), 3.78 — 3.69 (m, 1H), 3.69 - 3.61 (m,
3H), 3.54 — 3.32 (m, 3H), 3.29 - 3.19 (m, 2H), 3.16 — 3.07 (m, 1H), 2.01 -
1.85 (m, 4H), 1.71 — 1.58 (m, 2H)

569

CD30D

9.27 (s, 2H), 7.73 (d, T = 9.6, 1H), 7.65 (d, ] = 9.0, 1H), 7.48 (d, 7= 9.0,
1H), 7.25 (d, 7 =9.6, 1H), 4.97 = 4.91 (m, 1H), 4.47 — 4.31 (m, 2H), 3.92 -
3.86 (m, 4H), 3.45 — 3.32 (m, 8H), 2.86 (s, 3H), 2.01 — 1.80 (m, 4H), 1.72
- 1.56 (m, 2H)

570

CD30D

9.30 (s, 2H), 7.77 (d, T = 9.4, 1H), 7.67 (d, J = 9.0, 1H), 7.49 (d, J = 9.0,
1H), 7.32 (d, ] = 9.4, 1H), 5.02 — 4.95 (m, 1H), 4.46 — 4.39 (m, 2H), 4.34 —
4.27 (m, 4H), 3.57 — 3.32 (m, 3H), 3.28 - 3.23 (m, 1H), 3.20 - 3.11 (m,
4TT), 2.00 — 1.83 (m, 4H), 1.76 — 1.54 (m, 2H)

571

CD30D

9.28 (s, 2H), 7.91 (d, ] = 9.8, 1H), 7.79 (d, 7= 9.1, 1H), 7.65 (d, I = 9.1,
1H), 7.4 (d, ] = 9.8, 1H), 4.97 — 4.89 (m, 1H), 4.43 — 4.32 (m, 4H), 3.56 —
3.35 (m, 4H), 3.28 — 3.09 (m, 2H), 2.84 — 2.72 (m, 1H), 2.21 - 2.06 (m,
DH), 1.99 — 1.75 (m, 6H), 1.72 — 1.50 (m, 2H)

572

CD30D

9.29 (s, 2H), 7.94 — 7.85 (m, 1H), 7.81 (d, J = 9.0, 1H), 7.72 (d, J = 9.0,
1H), 7.17 - 7.05 (m, 1H), 4.98 —4.91 (m, 1H), 4.50 — 4.33 (m, 2H), 3.75 —
3.69 (m, 2H), 3.67 — 3.64 (m, 2H), 3.37 (m, 2H), 3.28 — 3.16 (m, 2H), 2.01
L 1.84 (m, 6H), 1.63 (m, 2H)

573

CD30D

9.27 (s, 2H), 7.96 — 7.77 (m, 2H), 7.74 — 7.71 (m, 1H), 7.17 = 7.03 (m,
1H), 4.85 — 4.76 (m, 1H), 4.50 — 4.33 (m, 2H), 3.68 — 3.59 (m, 2H), 3.57 —
3.49 (m, 2H), 3.34 (s, 3H), 3.26 — 3.05 (m, 4H), 2.05 — 1.95 (m, 2H), 1.94
L 1.82 (m, 4H), 1.69 — 1.53 (m, 2H)

574

CD30D

9.29 (s, 2H), 8.05 — 7.99 (m, 1H), 7.89 (d, J = 9.1, 1H), 7.75 (d, T= 9.1,
1H), 7.35 — 7.22 (m, 1H), 4.99 — 4.91 (m, 1H), 4.71 — 4.62 (m, 1H), 4.51 —
4.36 (m, 2H), 4.00 — 3.82 (m, 3H), 3.79 — 3.66 (m, 1H), 3.48 — 3.12 (m,
UH), 2.34 - 2.15 (m, 2H), 1.98 — 1.85 (m, 4H), 1.71 — 1.57 (m, 2H)

575

576

CD30D

CD30D

9.28 (s, 2H), 8.02 (d, = 9.7, 1H), 7.89 (d, 7= 9.1, 1H), 7.75 (d, T=9.1,
1H), 7.28 (d, T=9.7, 1H), 4.95 — 4.90 (m, 1H), 4.72 - 4.62 (m, 1H), 4.49 —
434 (m, 2H), 3.99 — 3.82 (m, 3H), 3.78 — 3.68 (m, 1H), 3.43 —3.17 (m,
4H), 2.34 — 2.17 (m, 2H), 1.98 — 1.83 (m, 4H), 1.71 — 1.54 (m, 2H)

9.27 (s, 2H), 7.95 — 7.85 (m, 1H), 7.80 (d, T=9.1, 1H), 7.73 (d, T = 9.1,
1H), 7.24 — 7.08 (m, 1H), 4.84 — 4.75 (m, 1H), 4.46 — 4.32 (m, 2H), 4.24 —

4.11 (m, 1H), 3.93 — 3.84 (m, 1H), 3.82 — 3.73 (m, 2H), 3.57 (m, 7.2, 1H),
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577

CD30D

3.36 - 3.13 (m, 4H), 2.23 — 2.09 (m, 1H), 2.04 - 1.93 (m, 2H), 1.92 - 1.79
(m, 4H), 177 - 1.67 (m, 1H), 1.65 — 1.50 (m, 2H)

9.29 (s, 2H), 7.76 (d, ] = 9.0, 1H), 7.62 (d, J = 9.3, 1H), 7.51 (d, J = 9.0,
1H), 6.91 (d, T = 9.3, 1H), 4.99 — 4.91 (m, 1H), 4.50 — 4.31 (m, 2H), 3.85 —
3.76 (m, 4H), 3.58 — 3.38 (m, 3H), 3.41 — 3.33 (m, 3H), 3.23 - 3.15 (m,
0H), 2.00 — 1.84 (m, 4H), 1.72 — 1.56 (m, 2H)

578

CD30D

9.30 (s, 2H), 7.76 (d, T = 9.4, 1H), 7.67 (d, T = 9.1, 1H), 7.49 (d, = 9.1,
1H), 7.27 (d, ] = 9.4, 1H), 5.00 — 4.92 (m, 1H), 4.85 — 4.52 (m, 2H), 4.49 —
4.37 (m, 2H), 3.76 — 3.08 (m, 10H), 2.96 (s, 3H), 1.98 — 1.88 (m, 4H), 1.73
L 1.58 (m, 2H)

579

CD30D

9.28 (s, 2H), 7.96 (d, J = 10.0, 1H), 7.89 (d, ] =9.1, IH), 7.71 (d, = 9.1,
1H), 7.45 (d, J = 10.0, 1H), 4.96 — 4.90 (m, 1H), 4.48 — 4.35 (m, 2H), 4.04
L 3.96 (m, 2H), 3.73 — 3.70 (m, 2H), 3.42 (s, 3H), 3.35 (s, 3H), 3.33 - 3.13
(m, 4H0), 1.96 — 1.84 (m, 4H), 1.68 — 1.5 (m, 2H)

580

CD30D

9.30 (s, 2H), 7.96 (d, ] =9.9, 1H), 7.87 (d, I = 9.1, 1H), 7.68 (d, J=9.1,
1H), 7.42 (d, T = 9.9, 1H), 4.99 — 4.91 (m, 1H), 4.49 — 4.37 (m, 2H), 4.08 —
3.99 (m, 4H), 3.96 — 3.91 (m, 2H), 3.83 — 3.77 (m, 2H), 3.52 - 3.10 (m,
4H), 2.12 - 2.00 (m, 2H), 1.95 - 1.87 (m, 4H), 1.72 — 1.56 (m, 2H)

582

583

CD30D

CD30D

8.98 (dd, J=4.5, 1.5, 1H), 8.77 (s, 1H), 8.15 — 8.07 (m, 2H), 7.84 (d, J=
9.1, 1H), 7.70 (dd, J = 8.6, 4.5, 1H), 4.56 (dd, J= 9.4, 6.0, 1H), 4.33 —
4.19 (m, 2H), 3.29 — 3.13 (m, 5H), 2.62 (s, 3H), 2.33 — 2.19 (m, 4H).

9.08 (s, 2H), 9.01 (dd, J= 4.6, 1.6, 1H), 8.42 — 8.31 (m, 1H), 8.12 (dd, J =
9.1,0.7, 1H), 7.88 (d, /= 9.1, 1H), 7.77 (dd, J= 8.6, 4.6, 1H), 4.35 (t, /=
7.0, 1H), 4.22 (dd, J= 13.8, 6.4, 1H), 4.11 (dd, J = 13.6, 8.0, 1H), 2.99 (s,
/= 1.4, 3H), 2.94 — 2.78 (m, 4H), 2.09 (ddd, J = 20.9, 13.2, 6.7, 4H).

585

CD30D

8.96 (dd, J=4.4, 1.6, 1H), 8.54 (s, 2H), 8.16 — 8.02 (m, 2H), 7.81 (d, J=
9.1, 1H), 7.64 (dd, J= 8.6, 4.4, 1H), 4.57 (dd, J=10.1, 5.3, 1H), 4.34 —
4.12 (m, 6H), 3.41 — 3.30 (m, 4H), 2.51 — 2.39 (m, 2H), 2.38 — 2.19 (m,
UH).

586

CD30D

8.93 (dd, J = 4.4, 1.6, 1H), 8.51 (s, 2H), 8.12 — 7.96 (m, 2H), 7.79 (d, J =
9.1, 1H), 7.59 (dd, J = 8.6, 4.4, 1H), 4.68 — 4.56 (m, 1H), 4.36 — 4.15 (m,
DH), 3.92 — 3.82 (m, 4H), 3.50 — 3.34 (m, 4H), 2.43 — 2.25 (m, 4H), 1.82 —
1.69 (m, 2H), 1.66 — 1.52 (m, 4H).

587

CD30D

8.96 — 8.89 (m, 1H), 8.56 (s, 2H), 8.14 (d, /= 8.2, 1H), 8.07 (d, J= 9.6,
1H), 7.78 (d, J= 9.1, 1H), 7.59 (dd, J = 8.6, 4.3, 1H), 4.98 — 4.89 (m, 2H),
441 - 4.29 (m, 1H), 4.19 — 4.07 (m, 2H), 3.74 - 3.60 (m, 2H), 3.51 - 3.36
(m, 2H), 3.19 — 2.95 (m, 8H), 2.26 — 2.10 (m, 5H), 1.09 (d, J = 6.6, 6H).

588

CD30D

8.95 (dd, ] = 4.4, 1.6, 1H), 8.54 (br s, 2H), 8.10 — 8.07 (m, 2H), 7.81 (d, J
=09.1, 1H), 7.65 (dd, ] = 8.6, 4.4, 1H), 4.58 (dd, ] =9.9, 5.8, 1H), 4.29 —
4.22 (m, 2H), 3.72 (t, ] = 5.7, 2H), 3.58 (1, ] = 5.7, 2H), 3.40 — 3.33 (m,
1FD), 2.38 — 2.28 (m, 4H).
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589

590

592

593

CD30D

CD30D

CD30D

CD30D

(CD3)280

8.97 (dd, T =4.5, 1.6, 1H), 8.57 (s, 2H), 8.13 — 8.07 (m, 2H), 7.83 (d, ] =
9.1, 1H), 7.65 (dd, T = 8.6, 4.5, 1H), 4.70 (dd, T = 10.4, 5.4, 1H), 4.36 —
4.26 (m, 2H), 3.89 — 3.84 (m, 4H), 3.76 — 3.72 (m, 4H), 3.56 — 3.40 (m,
4H), 2.4 — 2.34 (m, 4H).

8.94 — 8.90 (m, 1H), 8.59 (s, 2H), 8.14 (d, /= 8.4, 1H), 8.07 (d, J=9.1,
1H), 7.78 (d, J= 9.1, 1H), 7.60 (dd, J = 8.6, 4.4, 1H), 5.05 — 4.95 (m, 2H),
4.43 (s, 1H), 4.24 — 4.16 (m, 2H), 3.66 — 3.56 (m, 2H), 3.26 — 3.07 (m,
8H), 2.97 (s, 3H), 2.28 — 2.18 (m, 4H).

8.94 (dd, ] = 4.4, 1.6, 1H), 8.61 (s, 2H), 8.13 (d, ] = 8.3, 1H), 8.08 (d, J =
9.1, 1H), 7.79 (d, T = 9.1, 1H), 7.62 (dd, T = 8.6, 4.4, 1H), 4.56 (t, T =7.7,
1H), 4.28 — 4.23 (m, 2H), 4.18 — 4.11 (m, 4H), 3.29 — 3.22 (m, 8H), 2.36 —
2.26 (m, 4H).

8.95 (dd, J=4.4, 1.6, 1H), 8.57 (s, 2H), 8.13 (d, J= 8.2, 1H), 8.08 (d, T =
9.1, 1H), 7.81 (d, /= 9.1, 1H), 7.62 (dd, J = 8.6, 4.4, 1H), 4.57 (dd, J=
10.1, 5.4, 1H), 4.30 — 4.17 (m, 2H), 3.67 - 3.60 (m, 4H), 3.37 - 3.32 (m,
4H), 2.36 — 2.25 (m, 4H), 2.12 - 2.02 (m, 4H).

11.96 (s, 1H), 9.13 (s, 2H), 8.79 (t, J = 5.8, 1H), 7.5 (m, 2H), 7.31 (d, J =
8.9, 1H), 6.53 (d, J=9.8, 1H), 4.25 — 4.22 (m, 1H), 3.94 — 3.82 (m, 2H),
075 — 2.54 (m, 4H), 2.06 — 1.93 (m, 4H).

594

595

596

(CD3)250

(CD3)250

CDCI3

11.96 (s, 1H), 9.12 (s, 2H), 8.77 (s, 1H), 7.54 (d, /= 8.8, 2H), 7.30 (d, /=
8.9, 1H), 6.54 (d, /= 9.8, 1H), 4.35 — 3.80 (m, 8H), 2.82 — 2.55 (m, 4H).
11.97 (s, 1H), 9.30 (s, 2H), 8.91 (s, 1H), 7.52 (d, J = 8.9, 1H), 7.42 (d, J =
9.6, 1H), 7.30 (d, J=8.9, 1H), 6.52 (d, J=9.8, 1H), 4.82 (s, 1H), 4.27 (s,
DH), 2.90 (s, 2H), 2.01 — 1.20 (m, $H).

8.90 (s, 2H), 7.95 (d, J= 9.3, 1H), 7.89 (d, /= 9.2, 1H), 7.68 (d, /= 9.0,
1H), 6.82 (d,.J= 9.5, 1H), 6.55 — 6.47 (m, 1H), 4.08 (d, /= 3.7, 3H), 2.70
(d, J=23.7,4H), 2.07 (d, J = 2.3, 4H).

597

598

599

CDCI3

CD30D

CD30D

8.99 (s, 2H), 7.92 — 7.86 (m, 2H), 7.67 (d, J= 9.0, 1H), 7.52 (s, 1H), 6.99
(s, 1H), 4.19 (s, 3H), 3.84 (s, 4H), 2.91 — 2.74 (m, 4H).

1H NMR (400 MHz, MeOD) 3 9.02 (s, 2H), 7.87 (d, 7= 9.1, 1H), 7.79
(dd, T=8.9, 0.4, 1H), 7.60 (d, T=9.0, 1H), 7.01 (d, T= 9.1, 1H), 4.61 (d, J
= 6.4, 2H), 4.14 — 3.96 (m, 4H), 3.81 (t, ] = 8.3, 2H), 3.71 (t, = 4.6, 4H),
3.63 (t, 1 ="7.4, 2H), 3.28 — 3.19 (m, 1H), 2.66 — 2.49 (m, 4H).

1H NMR (600 MHz, MeOD) 5 9.12 (s, 2H), 7.82 (d, J = 9.1, 1H), 7.78 (d,
7=9.0, 1H), 7.58 (d, T=9.0, 1H), 6.96 (d, T=9.1, 1H), 448 (t, T=6.7,
DH), 4.44 — 434 (m, 1H), 4.29 — 4.20 (m, 1H), 4.18 — 4.09 (m, 1H), 3.81
(t, 7= 4.6, 4H), 3.01 — 2.92 (m, 2H), 2.91 — 2.80 (m, 2H), 1.87 - 1.77 (m,
1H), 1.77 — 1.64 (m, 2H), 0.99 (d, J = 6.6, GH).

CD30D

1H NMR (600 MHz, MeOD) 3 9.12 (s, 2H), 7.82 (d, ] = 9.1, 1H), 7.78
(dd, J=9.0, 0.7, 1H), 7.58 (d, ] = 9.0, 1H), 6.97 (d, 7= 9.1, 1H), 4.42 —

4.35 (m, 1H), 4.32 (d, ] = 7.1, 2H), 4.27 — 4.19 (m, 1H), 4.16 — 4.08 (m,
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[0704]

1H), 3.81 (t, T = 4.6, 4H), 3.01 — 2.91 (m, 2H), 2.91 — 2.81 (m, 2H), 2.47 —
0.35 (m, 1H), 1.91 — 1.81 (m, 2H), 1.77 — 1.57 (m, 4H), 1.48 — 1.33 (m,
DH).

602

CD30D

CD30D

1H NMR (600 MHz, MeOD) 3 9.09 (s, 2H), 7.86 (d, ] = 9.1, 1H), 7.79 (d,
=9.0, 1H), 7.59 (d, J = 9.0, 1H), 7.01 (d, J = 9.1, 1H), 4.55 — 4.47 (m,
1H), 4.46 — 4.37 (m, 1H), 4.37 — 4.25 (m, 2H), 4.25 — 4.17 (m, 1H), 4.15 —
4.07 (m, 1H), 3.98 — 3.89 (m, 1), 3.85 — 3.75 (m, 6H), 2.93 — 2.82 (m,
DH), 2.82 — 2.73 (m, 2H), 2.18 — 2.06 (m, 1H), 2.07 — 1.90 (m, 2H), 1.84 —
1.75 (m, 1H).

1H NMR (600 MHz, MeOD) 5 9.06 (s, 2H), 9.02 (s, 1H), 8.76 (d, J = 5.4,
1H), 8.67 (d, ] = 8.1, 1H), 8.00 (dd, J = 8.0, 5.6, 1H), 7.93 (d, J = 9.1, 1H),
7.82 (d, 7=9.0, 1H), 7.63 (d, T = 9.0, 1H), 7.12 (d, T=9.1, 1H), 5.75 (s,
DH), 4.19 — 4.12 (m, 2H), 4.12 — 4.03 (m, 1H), 3.75 (1, ] = 4.6, 4H), 2.80 —
2.63 (m, 4H).

603

604

CD30D

CD30D

1H NMR (600 MHz, MeOD) 3 9.11 (s, 2H), 7.87 (d, ] = 9.1, 1H), 7.81
(dd, J=19.0,0.7, 1H), 7.61 (d, ] = 9.0, 1H), 7.00 (d, J= 9.1, 1H), 4.69 (t, J
= 6.2, 2H), 4.35 — 4.29 (m, 1H), 422 (dd, T = 13.7, 5.6, 1H), 4.17 — 4.09
(m, 1F1), 3.79 (t, T = 4.6, 4H), 2.95 — 2.87 (m, 2H), 2.85 — 2.69 (m, 4H).
1H NMR (600 MHz, McOD) § 9.11 (s, 2H), 7.87 (dd, T = 9.1, 1.2, 1H),
7.80 (dd, T =9.0, 0.6, 1H), 7.60 (d, J = 9.0, 1H), 7.04 (d, ] =9.1, 1H), 4.55
(dd, J=11.1, 4.1, 1H), 4.39 — 4.32 (m, 2H), 4.26 — 4.20 (m, 1H), 4.17 —
4.09 (m, 2H), 3.80 (t, ] = 4.6, 4H), 2.98 — 2.90 (m, 2H), 2.84 (dd, T = 10.5,
5.4, 2H), 2.52 — 2.40 (m, 1H), 2.40 — 2.30 (m, 2H), 2.12 - 1.92 (m, 1H).

CD30D

1H NMR (600 MHz, McOD) § 9.05 (s, 2H), 7.94 (dd, T = 9.1, 4.3, 1H),
7.84 (d, T = 9.0, 1H), 7.66 (d, T = 9.0, 1H), 7.12 (d, T = 9.1, 1H), 4.67 (dd, J
= 12.8, 6.8, 1H), 4.15 — 4.03 (m, 3H), 3.98 — 3.89 (m, 1H), 3.77 - 3.71 (m,
SH), 3.29 — 3.21 (m, 1H), 3.09 (s, 3H), 2.73 — 2.67 (m, 2H), 2.67 - 2.58
(m, 2H), 2.50 — 2.39 (m, 1H), 2.29 — 2.18 (m, 1H), 2.17 — 2.00 (m, 2H).

606

CD30D

CD30D

IH NMR (500 MHz, McOD) § 9.11 (s, 2H), 7.81 (d, T = 9.1, 1H), 7.75 (d,
7=9.0, 1), 7.57 (d, 7= 9.0, 1H), 6.93 (d, T=9.1, 1H), 5.40 — 5.31 (m,
1H), 4.33 (dd, ] = 8.5, 5.8, 1H), 4.27 — 4.18 (m, 1H), 4.18 — 4.07 (m, 1H),
3.79 (t, 1 = 4.5, 4H), 2.99 — 2.88 (m, 2H), 2.88 — 2.75 (m, 2H), 2.59 — 2.45
(m, 2H), 2.26 — 2.09 (m, 2H), 1.95 — 1.82 (m, 1H), 1.82 — 1.69 (m, 1H).
1H NMR (500 MHz, MeOD) § 9.09 (s, 2H), 8.78 (d, J = 9.5, 1H), 8.16 (d,
T=9.1, 1), 8.03 (d, 7=9.2, 1H), 7.72 (d, T=9.5, 1H), 6.03 — 5.91 (m,
1H), 5.37 (t, T = 11.0, 1H), 5.06 — 4.96 (m, 1H), 4.27 - 4.16 (m, 2H), 4.16
L 4.05 (m, 1H), 3.76 (t, J = 4.5, 4H), 3.74 — 3.69 (m, 2H), 3.69 — 3.63 (m,
1H), 2.86 — 2.64 (m, 4F).

608

CD30D

1H NMR (400 MHz, McOD) 3 9.02 (s, 2H), 7.88 — 7.81 (m, 1H), 7.76 (dd,
1=9.0,0.5, 1H), 7.58 (d, T = 9.0, 1H), 6.95 (d, ] = 9.1, 1H), 5.44 - 5.33

(m, 1H), 4.17 - 3.96 (m, 3H), 3.71 (t, ] = 4.6, 4H), 3.16 — 3.04 (m, 2H),
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[0705]

0.84 — 2.75 (m, 2H), 2.66 — 2.46 (m, 4H), 2.17 — 2.06 (m, 2H), 1.82 — 1.68
(m, 2H).

609

610

611

612

CD30D

CD30D

CD30D

CD30D

9.02 (s, 2H), 8.87 (dd, = 4.3, 1.5, 1H), 8.22 (ddd, T = 8.7, 1.5, 0.8, 1H),
8.13 (dd, T=9.4, 5.2, 1H), 7.66 — 7.49 (m, 2H), 4.18 — 4.08 (m, 1H), 4.00
L 3.89 (m, 2H), 3.72 (t, J = 4.6, 4H), 2.69 — 2.45 (m, 4H)

9.00 (s, 7= 11.8, 2H), 8.21 (d, T = 8.4, 1H), 7.76 (d, T = 6.3, 1H), 7.58 (dd,
U=7.2,1.2, 1H), 7.50 (dd, J = 8.4, 7.2, 1H), 6.87 (dd, J = 6.3, 0.8, 1H),
4.10 — 3.98 (m, 1H), 3.97 — 3.85 (m, 2H), 3.84 — 3.76 (m, 2H), 3.72 (t, ] =
1.6, 4H), 3.69 — 3.61 (m, 2H), 2.65 — 2.48 (m, 4H)

9.03 (s, = 4.2, 2H), 8.89 — 8.80 (m, 1H), 8.24 (ddd, J =8.7, 1.6, 0.8, 1H),
8.13 (dd, T=9.4, 5.2, 1H), 7.62 (t, T=9.2, 1H), 7.57 (dd, T = 8.6, 4.3, 1H),
4.20 — 4.06 (m, 2H), 4.03 - 3.92 (m, 1H), 2.78 — 2.59 (m, 4H), 2.12 - 1.87
(m, 4H)

9.04 (s, 2H), 8.29 (d, J = 8.4, 1H), 8.05 (d, J = 6.1, 1H), 7.68 (dd, I = 7.1,
1.2, 1H), 7.59 (dd, ] = 8.4, 7.2, 1H), 7.39 (dd, ] = 6.1, 0.7, 1H), 4.16 — 4.03
(m, 2H), 3.99 — 3.87 (m, 5H), 3.38 — 3.32 (m, 4H), 2.78 — 2.63 (m, 4H),
2.10 - 1.94 (m, 4H).

613

614

CD30D

CD30D

9.04 (s, 2H), 8.31 (d, J = 8.4, 1H), 8.07 (d,J=6.1, 1H), 7.68 (dd, T = 7.1,
1.0 1H), 7.61 (dd, T=8.4,7.2, 1H), 7.37 (dd, T= 6.1, 1.0, 1H), 4.15 - 4.03
(m, 1H), 4.00 — 3.93 (m, 6H), 3.75 (t, ] = 4.6, 4H), 3.42 — 3.35 (m, 4H),
2.71—2.52 (m, 4H)

9.03 (s, 2H), 8.20 (d, J = 8.4, 1H), 7.77 (d, ] = 6.3, 1H), 7.59 (dd, ] = 7.2,
1.2, 1H), 7.50 (dd, T=8.4, 7.2, 1H), 6.90 (dd, T = 6.3, 1.2, 1H), 4.17 — 4.00
(m, 2H), 3.96 — 3.87 (m, 1H), 3.81 (t, J= 5.5, 2H), 3.66 (t, ] = 5.5, 2H),
2.77 — 2.59 (m, 4H), 2.11 — 1.93 (m, 4H)

615

616

617

CD30D

CD30D

CD30D

9.01 (s, 2H), 7.85 (d, J = 9.4, 1H), 7.70 (dd, J = 9.0, 5.4, 1H), 7.34 (t,J =
9.3, 1H), 7.16 (d, J = 9.5, 1H), 4.15 — 4.00 (m, 1H), 3.97 — 3.86 (m, 2H),
3.84 — 3.75 (m, 4H), 3.75 — 3.58 (m, 9H), 2.67 — 2.47 (m, 4H)

9.05 (s, 2H), 8.22 (d, J = 9.9, 1H), 7.98 (dd, J =9.3, 4.4, 1H), 7.64 (t,J =
9.1, 1H), 7.30 (d, T=9.1, 1H), 4.74 — 4.60 (m, 1H), 4.22 — 4.13 (m, 1H),
4.12 — 4.04 (m, 1H), 4.04 — 3.81 (m, 4H), 3.75 (t, = 4.6, 5H), 2.78 - 2.59
(m, 4H), 2.36 — 2.14 (m, 2H).

9.04 (s, 2H), 8.24 (d, ] = 9.9, 1H), 7.99 (dd, J=9.2, 4.3, 1H), 7.65 (t,J =
9.1, 1H), 7.39 — 7.16 (m, 1H), 4.72 — 4.65 (m, 1H), 4.23 — 4.07 (m, 2H),
4.06 — 3.64 (m, 5H), 2.82 — 2.63 (m, 4H), 2.37 — 2.13 (m, 2H), 2.12 - 1.90
(m, 4H)

618

619

CD30D

CD30D

9.04 (s, 2H), 8.15 — 8.00 (m, 1H), 7.96 — 7.80 (m, 1H), 7.61 (t, T=9.1,
1H), 7.24 - 7.01 (m, 1H), 4.19 — 4.10 (m, 1H), 4.09 — 3.93 (m, 2H), 3.87
(t, 1= 5.0, 2H), 3.79 - 3.63 (m, 6H), 2.79 — 2.57 (m, 4H)

9.03 (s, 2H), 8.14 — 8.04 (m, 1H), 7.93 = 7.81 (m, 1H), 7.62 (t, T=9.1,

1H), 7.22 —7.08 (m, 1H), 4.19 — 4.05 (m, 2H), 4.02 - 3.92 (m, 1H), 3.87
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[0706]

620

CD30D

(t,J=5.0,2H), 3.70 (t, T = 5.1, 2H), 2.78 — 2.61 (m, 4H), 2.14 - 1.93 (m,
4H)

9.04 (s, 2H), 7.99 (d, ] = 9.4, 1H), 7.83 — 7.68 (m, 1H), 7.49 — 7.33 (m,
1H), 7.29 (d, T =9.4, 1H), 4.24 — 4.11 (m, 2H), 4.11 - 3.95 (m, 1H), 3.78
(t, J=4.3,4H), 3.58 — 3.22 (m, 8H), 3.03 - 2.93 (m, 3H), 2.93 - 2.61 (m,
4H)

621

622

623

CD30D

(CD3)280

(CD3)250

9.05 (s, 2H), 8.02 (d, J = 9.5, 1H), 7.78 (dd, J=9.3, 5.1, 1H), 7.42 (t,J =
9.3, 1H), 7.30 (d, T=9.5, 1H), 4.26 — 4.05 (m, 2H), 4.04 — 3.92 (m, 1H),
3.58 — 3.25 (m, 8H), 2.97 (s, 3H), 2.84 — 2.73 (m, 4H), 2.16 — 1.95 (m, 4H),
9.16 — 9.10 (m, 2H), 8.87 — 8.78 (m, 1H), 7.93 (d, J=9.1, 1H), 7.80 (dd, J
=9.0, 0.6, 1H), 7.69 (d, J=9.0, 1H), 7.06 (d, J=9.1, 1H), 4.22 (t, /= 7.4,
1H), 4.07 — 4.00 (m, 1H), 3.99 (s, J = 8.8, 3H), 3.95 — 3.84 (m, 1H), 2.63
(t,/=9.5,2H), 2.59 — 2.51 (m, 2H), 2.05 — 1.91 (m, 4H).

9.11 (d, J=19.9, 2H), 8.79 (t, /= 5.9, 1H), 7.92 (d, J= 9.1, 1H), 7.75 (dd,
V=9.0, 0.6, 1H), 7.66 (d, J= 8.9, 1H), 6.98 (d, /= 9.1, 1H), 5.54 - 5.36
(m, 1H), 4.20 (t,J= 7.3, 1H), 4.08 — 3.97 (m, 1H), 3.94 — 3.82 (m, [H),
2.70 — 2.58 (m, 2H), 2.59 — 2.50 (m, 2H), 2.05 — 1.90 (m, 4H), 1.41 — 1.30
(m, 6H).

624

625

626

(CD3)250

(CD3)250

(CD3)250

9.22 - 9.14 (m, 3H), 8.77 — 8.68 (m, 1H), 8.46 (s, 3H), 8.28 (dt, /= 14.1,
7.0, 1H), 8.09 (d, J=9.1, 1H), 7.84 (dd, J=9.5, 5.3, 1H), 5.99 — 5.82 (m,
1H), 5.27 (t,J=10.9, 1H), 4.97 (dd, J= 11.9, 7.8, 1H), 4.35 —4.23 (m,
1H), 4.13 (dt, J = 12.9, 6.3, 1H), 3.96 (dd, J= 7.8, 4.7, 1H), 3.60 (s, 2H),
2.70 (s, 2H), 2.59 (d, J=31.3, 2H), 2.01 (s, 4H).

9.15 (s, 2H), 8.85 (1, J=5.9, 1H), 7.95 (d, J=9.1, 1H), 7.84 - 7.73 (m,
UH), 7.70 (d, J= 9.0, 1H), 7.06 (t, J= 9.4, 1H), 4.48 (1, J = 6.2, 2H), 4.25
(t,J="7.3, 1H), 4.13 - 3.99 (m, 1H), 3.97 - 3.86 (m, 1H), 3.05 — 2.93 (m,
DH), 2.74 - 2.53 (m, 4H), 2.13 - 1.92 (m, 6H).

9.14 (s, 2H), 8.96 (d, J= 4.3, 1H), 8.84 (t, J= 5.9, 1H), 8.07 (d, J= 8.1,
1H), 7.93 — 7.87 (m, 1H), 7.81 (ddd, J = 8.4, 6.9, 1.4, 1H), 7.57 (ddd, J=
8.2, 6.9, 1.2, 1H), 7.43 (d, J= 4.3, 1H), 4.18 (t, J= 7.2, 1H), 4.05 (dt, /=
13.1, 6.4, 1H), 3.92 — 3.74 (m, 1H), 2.72 - 2.62 (m, 2H), 2.60 — 2.54 (m,
DH), 2.06 — 1.93 (m, 4H).

627

(CD3)250

9.10 (s, 2H), 8.96 (dd, J=4.2, 1.6, 1H), 8.80 (t, /= 5.7, 1H), 8.09 (d, J=
8.5, 1H), 8.05 (dd, J= 9.0, 0.6, 1H), 7.78 (d, J= 9.0, 1H), 7.59 (dd, J =
8.5, 4.2, 1H), 4.12 — 3.96 (m, 2H), 3.93 — 3.80 (m, 1H), 3.61 (t,.J = 4.5,
UH), 2.54 — 2.40 (m, 4H).

630

633

(CD3)250

(CD3)2S0

9.08 (s, 2H), 8.63 (t,J = 5.8, 1H), 7.62 — 7.50 (m, 3H), 7.22 — 7.10 (m,
1H), 7.01 (s, 1H), 4.04 — 3.88 (m, 2H), 3.79 — 3.68 (m, 5H), 3.66 — 3.58
(m, S$H), 2.58 — 2.40 (m, 4H).

12.60 (s, 1H), 9.15 (s, 2H), 8.80 (t, J = 5.8, 1H), 8.04 (d, ./ = 9.7, 1H), 7.90

(d, /= 8.6, 1H), 7.65 (d, /= 8.7, 1H), 7.24 (d, J= 10.6, 1H), 5.70 (bs, J =
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[0707]

69.0, 1H), 4.62 — 4.46 (m, 1H), 4.33 — 4.19 (m, 1H), 4.16 — 3.99 (m, 1H),
3.96 — 3.72 (m, 4H), 3.70 — 3.58 (m, 1H), 2.73 — 2.63 (m, 2H), 2.63 — 2.53
(m, 2FD), 2.27 — 2.18 (m, 3H), 2.18 — 1.89 (m, 6H).

634

(CD3)250

(CD3)280

9.15 (s, 2H), 8.76 — 8.63 (m, 1H), 8.05 —7.87 (m, 1H), 7.79 — 7.63 (m,
1H), 7.59 — 7.46 (m, 1H), 7.45 — 7.29 (m, 1H), 4.95 (bs, 1H), 4.35 — 4.20
(m, 1H), 4.16 — 3.99 (m, 1H), 3.97 — 3.83 (m, 1H), 3.83 — 3.68 (m, 8H),
0.77 - 2.65 (m, 2H), 2.65 — 2.54 (m, 2H), 2.19 (s, 3H), 2.11 — 1.94 (m,
).

9.94 (s, 1H), 9.15 (s, 2H), 8.61 (t, J= 5.8, 1H), 7.85 (d, J=9.4, 1H), 7.57
(d,J=8.6, 1H), 7.43 (d,J = 8.8, 1H), 7.27 (d, J= 9.4, 1H), 4.60 (d, J =
13.4,2H),4.28 (t, /= 7.1, 1H), 4.15 - 3.98 (m, 1H), 3.98 — 3.82 (m, 1H),
3.65 — 3.44 (m, 2H), 3.36 — 3.18 (m, 2H), 3.18 — 3.01 (m, 2H), 2.87 (s,
BH), 2.80 — 2.54 (m, 4H), 2.18 (s, 3H), 2.11 — 1.91 (m, 4H).

636

637

(CD3)250

(CD3)2S0

12.76 (bs, 1H), 9.72 (s, 1H), 9.13 (s, 2H), 8.88 —8.72 (m, 1H), 7.95 (d, J =
8.8, 1H), 7.83 (d, J=7.7, 1H), 7.71 — 7.56 (m, 1H), 7.29 — 7.08 (m, 1H),
6.16 (bs, 1H), 4.26 (t,.J=7.2, 1H), 4.16 — 4.02 (m, 1H), 3.94 — 3.77 (m,
1H), 3.77 — 3.66 (m, 2H), 3.66 — 3.53 (m, 2H), 2.81 — 2.63 (m, 2H), 2.64 —
2.53 (m, 2H), 2.21 (s, 3H), 2.11 — 1.87 (m, 4H).

9.80 (s, 1H), 9.13 (s, 2H), 9.10 — 8.97 (m, 1H), 8.01 — 7.83 (m, 1H), 7.79
(dd, 7=7.3, 1H), 7.61 (d, J= 8.0, 1H), 7.41 (dd, J= 8.1, 1H), 7.06 (s, 1H),
5.00 (bs, 2H), 4.22 — 4.00 (m, 2H), 3.93 — 3.77 (m, 1H), 3.75 — 3.57 (m,
8H), 2.74 —2.53 (m, 4H).

638

639

(CD3)250

(CD3)2S0

9.91 (s, 1H), 9.14 (s, 2H), 8.76 (t, J= 5.8, 1H), 7.97 (s, 2H), 7.65 (d, J=
8.7, 1H), 7.02 (s, 1H), 4.33 — 4.16 (m, 1H), 4.17 — 3.99 (m, 1H), 3.95 —
3.73 (m, 1H), 2.96 — 2.84 (m, 1H), 2.75 - 2.59 (m, 2H), 2.60 — 2.51 (m,
DH), 2.23 (s, 3H), 2.09 — 1.87 (m, 4H), 1.10 — 0.93 (m, 2H), 0.82 — 0.70
(m, 2H).

9.93 (s, 1H), 9.14 (s, 2H), 8.76 (s, 1H), 7.67 — 7.57 (m, 2H), 7.54 (d, J =
8.2, 1H), 7.22 (ddd, /=8.2, 6.5, 1.6, 1H), 7.18 (s, 1H), 4.61 (d, J=13.9,
2H), 4.16 (s, 1H), 4.13 — 3.99 (m, 1H), 3.94 - 3.79 (m, 1H), 3.76 — 3.60
(m, 4H), 3.55 (d, J = 11.0, 2H), 3.25 (t, J = 13.1, 2H), 3.10 (s, 2H), 2.86 (s,
3H), 2.82 — 2.57 (m, 4H).

640

(CD3)250

9.14 (s, 2H), 8.87 (s, 1H), 7.75 (d, J = 36.8, 2H), 7.57 (d, J = 8.1, 1H),
7.31 (s, 2H), 4.27 — 4.00 (m, 2H), 3.92 — 3.72 (m, 5H), 3.73 — 3.56 (m,
UF), 2.87 - 2.52 (m, 4H), 1.79 — 1.53 (m, 6H).

641

(CD3)250

9.13 (s, 2H), 9.02 — 8.89 (m, 1H), 7.96 (sm, 1H), 7.87 - 7.73 (m, 1H), 7.73
L 7.64 (m, 1H), 7.51 = 7.31 (m, 1H), 7.11 (s, 1H), 4.16 — 4.00 (m, 2),
3.96 (bs, 1H), 3.84 — 3.75 (m, 1H), 3.71 (s, 2H), 3.67 — 3.58 (m, 2H), 2.73
L 2.51 (m, 8H), 2.15 — 1.99 (m, 4H).

642

(CD3)250

13.64 — 12.34 (m, 1H), 10.08 (s, 1H), 9.12 (s, 2H), 9.08 — 8.97 (m, 1H),
8.17 - 7.91 (m, 1H), 7.90 — 7.75 (m, 1H), 7.66 (d, J = 7.9, 1H), 7.45 (dd, J
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[0708]

= 7.6, 1H), 6.94 (s, 1H), 4.19 — 4.01 (m, 2H), 3.94 — 3.73 (m, 1H), 3.64 (s,
4H), 2.92 (s, 1H), 2.68 —2.51 (m, 4H), 1.09 — 0.96 (m, 2H), 0.79 — 0.66
(m, 2H).

643

(CD3)280

9.13 (s, 2H), 9.01 — 8.91 (m, 1H), 7.85 - 7.75 (m, 2H), 7.63 (d, J=8.1,
1H), 7.47 — 7.32 (m, 1H), 6.88 (s, 1H), 4.43 (bs, 1H), 4.50 — 4.34 (m, 4H),
4.17 — 4.03 (m, 2H), 3.89 — 3.72 (m, 1H), 3.71 — 3.58 (m, 4H), 2.74 - 2.50
(m, 6H).

644

648

(CD3)280

(CD3)2S0

(CD3)280

9.84 (s, 1H), 9.15 (s, 2H), 9.06 (t, J = 5.8, 1H), 8.00 — 7.86 (m, 1H), 7.83 -
7.76 (m, 1H), 7.67 (d, J= 8.0, 1H), 7.46 — 7.38 (m, 1H), 7.07 (s, 1H), 5.57
(bs, 2H), 4.73 — 4.60 (m, 1H), 4.27 — 4.17 (m, 1H), 4.15 — 4.00 (m, 1H),
4.00 - 3.88 (m, OH), 3.88 —3.75 (m, 1H), 3.75 — 3.58 (m, 3H), 2.78 — 2.54
((m, 4F), 2.08 — 1.93 (m, 4H).

9.16 (s, 2H), 8.86 (t, 1 = 5.7, 1H), 7.73 (d, I = 8.2, 1H), 7.69 — 7.58 (m,
DH), 7.32 = 7.18 (m, 2H), 5.46 (bs, 1H), 4.24 (d, T=7.0, 1H), 4.06 (dt, ] =
12.7, 63, 1H), 3.82 (dt, J=21.3, 6.8, 1H), 3.78 (s, SH), 2.71 (s, 4H), 2.04
(dd, J =22.3, 8.4, 4H).

9.15 (s, 2H), 8.99 (t, /= 5.5, 1H), 7.88 — 7.74 (m, 2H), 7.68 (d, J = 8.1,
1H), 7.43 —7.29 (m, 1H), 6.89 (s, 1H), 4.41 (t, J = 7.6, 4H), 4.20 (t, J =
7.2, 1H), 4.13 — 4.02 (m, 1H), 3.86 — 3.70 (m, 1H), 2.74 — 2.62 (m, 2H),
0.63 - 2.53 (m, 2H), 2.53 — 2.44 (m, 2H), 2.08 — 1.92 (m, 4H).

649

(CD3)280

10.41 - 9.67 (m, 1H), 9.14 (s, 2H), 9.08 — 8.96 (m, 1H), 8.15 — 7.90 (m,
1H), 7.82 (t,J= 7.6, 1H), 7.70 (d, J = 8.1, 1H), 7.44 (dd, J = 7.4, 1H), 7.05
L 6.79 (m, 1H), 4.19 (t, J= 7.1, 1H), 4.13 — 4.03 (m, 1H), 3.87 — 3.73 (m,
1H), 2.99 — 2.84 (m, 1H), 2.73 — 2.60 (m, 2H), 2.61 — 2.50 (m, 2H), 2.07 —
1.90 (m, 4H), 1.10 — 0.94 (m, 2H), 0.82 — 0.69 (m, 3H).

650

651

(CD3)280

CD30D

10.02 (s, 1H), 9.16 (s, 2H), 8.79 (t, J = 5.9, 1H), 7.70 — 7.54 (m, 3H), 7.30
L 7.15 (m, 2H), 4.63 (d, J= 13.3, 2H), 4.24 (t, J= 7.1, 1H), 4.11 — 3.94
(m, 1H), 3.92 —3.71 (m, 1H), 3.65 — 3.45 (m, 2H), 3.37 — 3.15 (m, 2H),
3.16 — 2.97 (m, 2H), 2.87 (s, 3H), 2.78 — 2.57 (m, 4H), 2.13 - 1.91 (m,
4H).

9.76 (s, 1H), 9.09 (s, 2H), 8.61 — 8.52 (m, 3H), 8.20 (dd, T=7.2, 1.1, 1H),
8.02 (dd, T = 8.3, 7.3, 1H), 4.29 — 4.15 (m, 2H), 4.03 — 3.97 (m, 1H), 2.89
L 2.76 (m, 4H), 2.16 — 2.00 (m, 4H)

652

CD30D

9.74 (s, 1H), 9.31 (s, 2H), 8.63 — 8.51 (m, 3H), 8.20 — 8.15 (m, 1H), 8.01 -
7.92 (m, 1H), 4.99 (m, 1H), 4.48 — 4.42 (m, 1H), 4.39 — 4.32 (m, 1H),
3.64 — 3.33 (m, 3H), 3.29 — 3.15 (m, 1H), 2.01 — 1.89 (m, 4H), 1.83 — 1.53
(m, 2H)

653

CD30D

9.29 (s, 1H), 9.06 (s, 2H), 8.44 (d, T = 6.1, 1H), 8.24 (d, I = 8.2, 1H), 7.89
L 7.78 (m, 2H), 7.78 — 7.64 (m, 1H), 4.17 — 4.05 (m, 1H), 4.04 —3.91 (m,
DH), 3.76 (t, ] = 4.6, 4H), 2.75 — 2.51 (m, 4H)

654

CD30D

1HNMR (600 MHz, MeOD) 5 9.04 (s, 2H), 8.71 (dd, T=4.2, 1.4, 1H),
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[0710]

[0711]

[0712]

[0713]

[0714]

on

£50l 10-1598397

8.07 (t,J =9.3,2H), 7.69 (d, T = 9.4, 1H), 7.47 (dd, J = 8.5, 4.3, 1H), 4.17
4.06 (m, 1H), 3.97 — 3.93 (m, 5H), 3.72 (t, ] = 4.6, 4H), 2.74 — 2.59 (m,
2H), 2.59 — 2.49 (m, 2H).

1H NMR (500 MHz, MeOD) 8 9.10 (s, 2H), 8.98 (dd, ] = 5.0, 1.3, 1H),
8.68 (d, J =8.7, 1H), 8.25 (dd, 1=9.5, 0.6, 1H), 7.99 (d, ] = 9.5, 1H), 7.87
(dd, T=8.7, 5.0, 1H), 4.30 —4.24 (m, 1H), 4.21 — 4.14 (m, 1H), 4.10 —
4.01 (m, 1H), 2.88 — 2.76 (m, 4H), 2.15 — 1.99 (m, 5H).

1H NMR (400 MHz, MeOD) 8 9.01 (s, 2H), 7.74 (d, T = 9.4, 1H), 7.70 (d,
7=9.3, 1H), 7.40 (d, J=9.3, 1H), 7.09 (d, ] = 9.4, 1H), 4.10 — 3.97 (m,
1H), 3.96 — 3.87 (m, 2H), 3.83 (s, 3H), 3.82 — 3.77 (m, 4H), 3.70 (t, I =
4.6, 4H), 3.65 — 3.60 (m, 4H), 2.66 — 2.57 (m, 2H), 2.56 — 2.46 (m, 2H).
1H NMR (400 MHz, MeOD) 4 9.02 (s, 2H), 7.76 (d, J = 9.4, 1H), 7.70 (d,
U=9.3, 1H), 7.40 (d,J =9.3, 1H), 7.09 (d, ] = 9.4, 1H), 4.15 — 4.08 (m,
1H), 4.06 — 3.88 (m, 2H), 3.82 — 3.78 (m, 7H), 3.67 — 3.58 (m, 4H), 2.71 —
2.65 (m, 4H), 2.05 — 1.96 (m, 4H).

1H NMR (400 MHz, MeOD) 8 9.33 (s, 2H), 9.06 (s, 1H), 8.96 (dd, J =
4.9, 1.2, 1H), 8.60 (dd, J=8.7,0.7, 1H), 8.24 (d, ] = 9.5, 1H), 7.92 (d, J =
658 | CD30D 9.6, 1H), 7.83 (dd, J =8.7, 5.0, 1H), 4.99 (t,J = 7.3, 1H), 4.53 — 437 (m,
3H), 3.92 (s, 3H), 2.96 — 2.77 (m, 1H), 2.75 - 2.62 (m, 1H), 2.01 - 1.90
(m, 4H), 1.81 — 1.62 (m, 3H), 1.57 — 1.37 (m, 1H).

ITH NMR (400 MHz, DMSO) 8 9.04 (s, 2H), 8.31 (t, J = 5.7, 1H), 7.72 (d,
7=9.4, 1H), 7.60 (d,7=9.2, 1H), 7.41 (d, 7= 9.3, IH), 7.13 (d, T =9.4,
659 |(CD3)2SO|1H), 4.09 - 3.98 (m, 1H), 3.98 — 3.76 (m, 3H), 3.76 — 3.68 (m, 7H), 3.64 —
3.51 (m, 4H), 2.47 — 2.28 (m, 4H), 1.62 — 1.43 (m, 4H), 1.43 — 1.23 (m,
2H).

655 | CD30D

656 | CD30D

657 | CD30D

D. Okix feid /\l;\] cq]
D.1 P2X7 StE}wiY <

ALt A BAEE Pax7el gk ATPO] M9 AFL = AolE ol HYS AWse] Ca 7t AE Y=

=

AaHA A}, olgdd WNER FUEHE (2 §ES B e sletE] ujste] hpax7S IrESE 132IN]
G EZ MEAA FHEA T

AbEE 24 dAlo] Z1E(Molecular Devices, R8090)= 3 (quenching) G= 9 &7 Ca A d8E AT
5_‘4 a8y, AzGA 93 PGAE AFHA gFerh. A7) JIE= diJl fluo-4 EBE fluo-39t 22 F34

" olt)AlolE o] B F3bg ol EAE (M) o AEER AT, AE Faol wel, A ol AEEE o A
BAlol o8] RaE o] Ca -nAAd deS wEetw oA T4 AT &
3 488 mmol A1 9] o] 7](excitation)ol] H&3 T4 AHEZHEL 7IXH A

% glo] Ca” Al thate] Zr1eh. WE B4 510 A 560 mmolth

g2, @ 7] 132IN1 Al AFEY [Ca 19 Mk olmUAES "rlaly] AT Azke] BRHATH. ot}
IY2E G35 % controlT} 105002 SAHEHSATE. 47] plC50 (= ~log(ICs)7b)S X F-9° 7] A&t .
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[0715]

[0716]

3% F-9: Ho pIC50%k

Co.No| hP2RX7pIC50
1 7.23
2 7.67
3 5.44
4 6.74
5 5.92
6 6.05
7 7.6
8 <5
10 7.36
11 7.28
12 5.49
13 7.03
14 6.75
16 6.65
17 6.99
18 7.26
19 591
24 5.28
25 <5
27 <5
28 5.17
29 <5
31 6.97
32 5.59
33 7.48
34 <5
35 7.67

6| 74
37 7.34

(Co.No.|hP2RX7pICS0 (Co.No.|hP2RX7pICS0
39 7.47 68 7.33
40 7.46 69 747
41 7.34 70 7.41
4 7.42 71 7.51
43 7.49 72 6.52
44 7.41 73 7.3
45 6.02 74 6.62
46 7.56 75 7.54
47 7.42 76 7.54
48 7.2 77 6.65
49 7.42 78 7.59
50 7.41 79 7.22
51 7.37 80 7.33
52 7.72 81 7.23
53 6.76 82 7.3
54 7.37 83 7.41
55 | 755 84 743
56 731 86 7.03
57 7.4 87 7.35
58 7.45 88 7.34
59 7.41 89 7.07
60 7.44 90 7.06
61 7.4 91 7.48
62 7.49 92 7.53
63 7.46 93 6.84
64 7.47 94 7.09
65 7.55 95 7.35
66 7.74 9% | 132
67 7.44 97 5.1
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[0717]

Co.No.| hP2RX7pIC50 Co.No.| hP2RX7pIC50 Co.No.| hP2RX7pIC50
98 7.28 146 7.32 192 7.26
99 6.81 148 7.07 193 7.21
100 7.49 150 7.38 194 6.75
101 7.47 151 7.41 195 7.14
102 7.14 152 7.32 196 6.71
103 7.39 153 6.61 197 6.92
104 7.44 155 7.19 198 7.11
105 7.06 157 6.86 199 6.39
106 6.86 158 7 200 7.29
107 6.41 159 7.35 201 6.94
108 7.28 160 7.02 202 6.94
109 7.65 161 7.33 203 7.17
110 7.3 162 7.34 204 7.32
111 7.29 163 7.43 205 7.19
114 7.52 165 7.49 206 6.98
116 6.73 166 7.31 207 6.86
117 6.74 167 6.93 208 7.34
118 6.79 168 7.12 209 6.93
119 7.05 169 7.21 210 6.43
120 6.43 171 7.57 211 7.1
121 6.6 172 6.84 212 7.38
122 6.94 173 7.15 213 7
123 5.99 174 7.18 214 7.47
124 7.58 175 7.35 215 6.76
126 7.41 176 6.73 216 7
127 7.85 177 7.32 217 7.32
128 7.33 178 7.04 218 6.5
129 7.32 179 7.05 219 6.9
130 7.48 180 7.17 220 7.08
131 7.23 181 7.03 221 7.17
132 7.2 182 6.95 222 7.18
136 7.19 183 7.27 223 6.71
138 7.45 184 721 224 6.94
139 6.67 185 6.89 225 6.99
140 7.04 187 7.06 226 6.79
141 7.38 188 7.16 227 7.48
143 7.46 189 6.96 228 7.29
144 5.98 190 7.11 229 7.16
145 7.4 191 7.19 230 6.85
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[0718]
[0719]

[0720]

on

£50] 10-1598397

Co.No.| hP2RX7pIC50 Co.No.| hP2RX7pIC50 Co.No.| hP2RX7pIC50
231 6.94 260 7.56 288 6.87
232 6.77 261 7.43 289 7.19
233 6.83 262 7.25 290 6.87
234 7.57 263 7.43 291 7.33
235 7.25 264 7.11 292 6.94
236 7.46 265 7.19 293 6.98
237 7.05 266 7.3 294 7.17
238 7.41 267 6.94 295 6.68
239 7.27 268 7.48 296 6.91
240 7.24 269 6.64 297 7.49
241 6.93 270 6.99 298 7.34
242 6.94 271 6.97 299 6.96
243 7.3 272 7.22 300 7.43
244 7.1 273 6.95 301 6.78
245 6.77 274 6.84 302 7.09
246 7.49 275 7.15 303 7.28
247 7.68 276 6.09 304 7.55
248 7.48 277 7.33 305 7

240|729 | 78 | 706 6 | 733
250 7.11 279 7.11 307 7.34
251 7.19 280 7.02 308 7.31
252 7.31 281 7.12 309 7.13
253 7.44 282 7.12 310 7.25
254 7.53 283 6.94 311 6.95
256 7.35 284 7.17 312 6.98
257 7.58 285 6.8 313 6.93
258 7.35 286 7.42 314 6.82
259 7.01 287 6.98 315 7.37

D.2 THP-1 YoPro &5 olAlo]

At gEmE S I ESF THP-1S 10 % 4 ®Hlof 8%, AlYdd/2EFEro]2(50 units/mL), 2 mM L-Z5E}
w220 uM 2-HAEAdESE WEH RPMI wiXolA Ao n A&t AlEES nl 9 500,000 ©]&+e]
UEg FAsET. 24 ARl AEES Ao d=Fdor 23] AAHZ v} 2 uM Yo-Pro-1(Invitrogen)S &
frakE ol Ao] 94%%1 Zo] mL Z 2,000,0000.2 ThA] HeFstTh. 7] o Mo] hEHe(mM): 280 AR,
KC 10 FF52, 10 HEPES, 5 N-w&-D-FF7}I11& ;ﬁ.?ﬁ&ﬂ}. A7) ALEL Zg-D-golrloer I¥yE B
2 96-9 Z#|o]E(Biocoat, Becton-Dickinson)el 200 k/wellZ 7} At A& 3g-E2S DMSOo| &3 A7)
olE9] 7+ o AF wrz Hrleddrt. B ik oFEAL 96-U Ty o|E HZg]d o)
= LHA Aol 747y Ag Ag IHE] A54Q 4o wE:AAA SASGT. dvtgor,) sk AYRe
10 el Al AMAEte] s 3u) A gch Aol o] YelE HF DNSO $X=E 0.5 % mlRke|th. MXE Al
H 33E 37 TollA 30 & F2Aslvh. Wagt& = I52 Gemini SpectraMaxE AFE-3Fo] 490 nm
719} 530 nm WEE dojFr. 28 the, 2 uM Yo-Pro-13 200 uM BzATPE dH-sl= dm /A= 2= 50 ul/
15 A7 eATH A E 98] FAHE HE 555 2 uM Yo-Pro-13 50 uM BzATPSIt}). 37 TolA 60% &
APg F, TEA FEHLS Spectrallax ZHEC|E FE7|Z HAASGTH. v B89 42 7 do ¥
7 ZolE o] iz de] Hrd} vlaste] AASGTE. P2X79] 7|9 JEFAUAE(YY dx2T) T
Fxol DNSOE xEdete dix 9L AE doAe FEekdvh. vdEA M 223 (Origin,
inLab, MA)S& o]&3te] dlolElE A8, AT = 1059 -log(plCs) & R ILE L)
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[0721]

[0722]

[0723]

X F-10: P2X7 Ste}aiu)Zo] g H pICs50 3k

Co.No.| pIC50
403 7.83
406 8.06
407 8.13
408 8.17
409 8.47
410 8.30
411 8.25
412 8.29
413 8.29
414 8.38
415 8.62
416 8.76
423 8.95
424 8.65
425 8.20
426 8.24
427 8.47
428 8.49
430 7.65
431 747
498 8.04
499 7.68
500 7.99
501 7.99
502 7.86
503 7.43
504 8.16
505 8.29
506 7.74
507 7.87
508 7.59
509 7.75
510 8.46
511 8.32
512 8.27
513 8.29
514 8.12
515 8.25
516 8.01
517 8.07
518 7.99
519 8.15
520 8.02
521 7.86
522 7.61
523 7.80
524 7.52
525 7.28
526 7.25
527 7.11
528 8.34
529 8.25
530 8.58

432 4.00
433 7.94
434 7.84
435 7.11
436 7.50
437 6.81
438 7.64
439 7.39
440 743
441 7.61
442 6.65
443 6.55
444 7.59
445 7.63
446 7.46
447 6.51
452 7.71
453 7.68
454 7.72
455 7.59
456 8.14
531 8.52
545 8.84
546 8.32
547 8.46
548 8.72
549 8.47
550 8.63
551 7.83
552 7.75
553 7.76
554 7.90
555 7.79
556 8.94
557 8.95
558 8.60
559 8.44
560 8.31
561 8.87
562 8.31
563 9.07
564 8.13
565 8.59
566 8.40
581 7.59
582 797
585 8.65
586 8.36
587 7.90
588 6.51
589 792
590 6.63
591 4.90
592 8.21

457 9.02
458 8.52
459 8.58
460 8.05
461 6.97
462 8.04
463 6.42
464 6.93
465 8.11
466 8.09
467 8.16
468 7.65
484 8.11
485 8.65
491 8.42
492 8.61
493 8.06
494 7.85
495 8.13
496 8.18
497 8.21
593 6.95
594 6.79
595 6.78
596 8.45
597 8.14
599 7.31
600 7.60
601 7.50
602 8.45
603 7.31
604 7.51
605 7.81
609 7.48
610 6.47
611 7.84
612 6.86
613 5.94
622 7.86
623 8.05
624 6.63
625 8.20
626 725
627 7.64
630 7.38
631 7.61
632 7.57
633 8.36
634 7.88
635 8.24
636 8.43
653 6.62
654 4.67
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