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A JF 7heek 2% EAEREH HEstA FdHrt.

Az e ATH 5
o i

ool 7l sEES sk & 9 et Wy 9 e Gl 2 A glom, oE 59,
*d[R. Larock, Comprehensive Organic Transformations(1989); T. W. Greene and P. G. M. Wuts,
Protective Groups in Organic Synthesis, 2d. Ed.(1991); L. Fieser and M. Fieser, Fieser and Fieser's
Reagents for Organic Synthesis(1994); and L. Paquette, ed., Encyclopedia of Reagents for Organic
Synthesis(1995) ] 71AH AES x93t}

IF 1, 2, 2 39 FF=9 5 AAl

2o 71AlE ek e gk sEA(dE EW, gsh (D, F32 (X)), sEA (L) §) F o= vl
steE e 92 oo A ok AARE AASE £ Avk. E AANNES] o AA= ¥R &4
A (g 9, 24l 7AR 52 F o= e FE e ), 2 B2 1A XA 2 FdA, 3
AA|, At e A e 71 &, AT AskAl, dArskAl, 7H8skAl, 2 oflFHEE EFFelARE o] g
AEA] o= Bl o] oFEtAo® & EHe FEA Ee HAE IR

EA4% HAAFHA, B 7IAE s = sk s (dE EW, Al SH 3k (1), A2 SH9
steka (X)), A3 5W9 384 (L) ) T o= 3o s £ f4L FF¢E e d9 &3 A=
A A} A AA AT, BT AAFHAA, SFE e G2 sht o] dilstAlet & AA st §
25 FAEAE ANEZA, d,1-a-EFZHZ, BHA, BHT, ZxEH o ZYAE, ofazmay] FugolE, ofize
Bk 9 zed AYolEE EFelARE ofd A eketh. 5A AAYGHAA, AAE 0.1 WA 30%,

=
0.5 WA 25%, 1 WA 20%, 5 WAl 15%, E=& 7 WA 129(F%/5H) 9] CCI1-779, 0.5 WA 50%, 1 WA 40%, 5
WA 35%, 10 WA 25%, T 15 WA 200(FZ/5%) T84 TFA, 0.5 WA 10%, 1 WA 8%, =& 3 WA
Sh(FH/Fe) el ARSAA, 2 0.001% WA 1%, 0.01% WA 1%, T 0.1% WA 0.5%(FF/F%F) 9] i3
& et 5 AAGHA, 2 LY AAY dAEAlIE 0.001% WA 3% TH/SHF HAY =2 AL

&2 Aol

5% AAGHOIA, Bl A S9h wE ahe) sk () B9, AL FWel S (D, A2 FU
by (0, A3 FW Y (L) F) F o= st SE it 9L o 4 WA o 69 piE fA3] 9
sfol pll AGAS I AASEG. HEHE pil ADAL AE2A, AESAIEF, 5§45 K0, 2 AANE
St EE 92 FRSHE S9L oF 4 X o 6 WY pHE HFAY S UE BE o =t 9F 2
AR olo] YA et

5% AAGHOIA, 2ol A 9h wE a9 sk () F B9, AL FWe S (D, A2 FU
shshy (0, A3 FW B (L) §) F o= shtel HE EE G AuOIEA Et 35 oled] 2
F oo T 2a, dE W, Bd JAE Seh(aE 59, ek (D, S9 0, B4 1) §) F
on shle) SEE wi e A4S ANAY F e APa tlebd HEd oA EAE R ols) @il
A AP skt

oFl AAE ol Azel wet A9 5 Q= golo) AP FuE ATE F Avh. D AAFeol A,
R e A N T D Y T T P e
e AT, AU, BU, delzE, WAT, 45, T, A, A%, =KW, sk, T, AW, s,
A, FY, W/EE B0 FAF fstel AATAL, A AAGHAN, ABE AT FoAF Astel A
st o BW, ot 2ABE BA, AA, WA, FAA, A ANA, A fA, AA, wE A
ez AASE & Yok, AF ANFENN, ok 2YBE A, A, weld, waPAl, £t A @
9 Foigom Adzy + Aot

o] A Sehy mE a9l (g BW, e (D, S8 (0, A (L) B) F o= st
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AAd 10 MR £33

[1000]

[1001]



[1002]

[1003]

[1004]

[1005]

[1006]

[1007]
[1008]

[1009]

[1010]
[1011]

[1012]

[1013]

[1014]

[1015]
[1016]

S=50dl 10-2805250

slEl SRR ZE(CDCl;) ®E tredEZAto| = (DMSO-d;) FolA AZFHA, 171 vlolElE= MNova NMR AZE
Aol E ARE3te] A=A
A A 2: UPLCMS &4

LCMS ®A2 AFE] i-Fd = ABE wlYA-FL(Acquity i-Class Sample Manager-FL), 5fE] i-Zd2 vloly ]
EWE wlUA(Acquity i-Class Binary Solvent Manager) 2 5] i-Z@2 UPLC A wiYA (Acquity i-
Class UPLC Column Manager)® A%+ HE 2 N5 E (Waters Acquity) UPLC A]|Z=8lolA 3. IV A=
2 AFE i-ZF#;W2=(Acquity i-Class) UPLC PDA F&71(210 - 400 nmollA] =91d) & AFEshe] @Ade dbd, &
F HES AFE (Acquity) QDa FE71(100 - 1250 DaollAl A% 270 4 2 4 BE S & /\}%0}0%
SAE AT, FE 2 AFE UPLC CSH €18 A (2.1 x 100 mm); YA Z7] 1.7 unE AMEste] EA 89 Rels
o

M

BEL WOl FE MeON 1 nl Fo SHAA(RSsh A B 223 glo) AzdAG. £58 g9e 24
& glstel A7) A 0.2 um AUA FEE F3 ol AHEE RE SU(ERA £P)E PLC 5
o)

of 49e gIstel AgE A el AFAZe 3] AL,

Be 10 = 9 0.1% v/v ZEAHEE Y Al MeCN F9] 0.1% v/v E2FAHE Y Bl #< 0.8 mL/&; 9 5
9 2 pL B AE Abole] HF ARE 1.5%

¥ 1: UPLCMS s}ehv] g

A1 ZHER) |2 A(%) &2 B(%)

0.00 50 50

10 0 100

10.10 50 50

12 5 95

A A4 3: Prep HPLC

Wy 10 3HES H0(0.2% E24H):MeCN Ful® &%= Alv)Y (Gemini) NX C18(30 mm x 150 mm, 5 pm) 7}
EAA 9 A9 ARvEaHAE 3 AT, Fuls 24 £YE 7ue s A9t

AAle] 4: SFC

SFC= 8t7] W& ARgste] Faagith:

W 10 1340 (Greensep) 2BP(19 mm x 100 mm, 5 pm); COx/MeCN. i 24 EelE 7jutoz Aesqic).
FA Y] FA4

AA e 5: 2-[2-(2-HISA A EADAEA [ R-1-dEd F=e}o|=9] FA

Ao ™Og20
el
H0(13.4 mL) ¢ 1-HRE-2-[2-2-WS5A SN EATH(2.50 g, 11.0 mmol) 2 o}SRIIEF
[Na,80:1(1.39 g, 11.0 mmol)®] mubel E9haS ffFstel 1823 St 7hdaigint. EtaS Ashetel w53

S O EFS(20 mL)ell E¢A

: N
k]
Y
BN
ol
ol
X
off
e
>

#t}. TBME/? MJ(zo mL)e 1:1 ié. < Jbeka, vA B3
AxsA FEAH. o] 3] Al Tel gk-1- v o]
E A ZMN(BEIIGEFH o}‘}iE} POC15(6.8 mL,
74.1 mmol)& 7}8taL, EFES 70TlA 44 S 7HEE o, g%cﬂw WhA - aEke)
H0(50 mL)oll A=A 718 g, AAES EtOAc(3 X 50 mL) & F&39y. 288
7131 (NapS0,), 7Hetstel &3}

m e
mm o
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[1017]

[1018]
[1019]

[1020]

[1021]

[1022]

[1023]

[1024]
[1025]

[1026]

[1027]

[1028]

S=50dl 10-2805250

A=A FEFAT. H NMR(400 MHz, CDCl;) & 4.14 - 4.04(m, 2H), 3.99(t, J = 6.0 Hz, 2H), 3.78 -
3.69(m, 2H), 3.69 - 3.61(m, 4H), 3.55(dd, J = 5.7, 3.4 Hz, 2H), 3.38(s, 3H).
AAd) 6: Ftert-F8-2-[2-2-HFA o FA]) A EA| [ &-1-H Eoln|=9] A

OO0
1N
OH
THF(4.4 mL) &< tert=5-2o}v1(0.70 nL, 4.43 mmol)e] &-Moll at -20CA 2-[2-(2-H FA| o FA] ) ol EA] o
-1-dyd F2ebo]=(0.84 g, 2.21 mmol)ve— A7beglch. ERES deor MEHRES §a, ¢
5 H AAHES oFeta, P AoAE THF(10 mL) & A H3kaL, x3E o] 7S o] aol
FAZT. Jole=s At A 4 EEH}EZEHJ}(G“*P 9] 20-100% EtOAc; M whd@ &
QA N ter -3 8-2-[2-(2-15 Ao 5 2] ol 5] o] B-1- A EI] =0, 144 5, 23005 DA 53}
'H NMR(400 MHz, CDCly) & 4.77(s, 1H), 3.90(t, J = 5.8 Hz, 2H), 3.64(d, J = 11.5 Hz, 6H), 3.59 -
3.54(m, 2H), 3.38(s, 3M), 3.30(t, J = 5.8 Hz, 2H), 1.37(s, 9H).

AA ) 70 2-[2-(2-AZA A EA) AN FA | -1-F Ectrl =] FA4

DCM(2 mL) 9] Mtert-F-E-2-[2-(2-H A FA]) A FA] ]l &-1-AE o0 = (144 mg, 0.51 mmol)oll TFA(0.39
mL, 5.1 mmol)& 7}k, EFES A2 18AIZF Bt wakelitt. &35 st 54121 %, EF4(2
X 10 mL) 2 DCM(10 mL)¥} FH]E3}(azeotroping)dle] 2-[2-(2-w|FEA| ol HEA] )| EA] [ &-1-A E}HEE
AN 583, ol oA AR TFAZ SHgerRAT, Z=7ke] Al glo] ARESFATE. 'H NMR(400 MHz,
CDCl3) & 4.06 - 3.95(m, 2H), 3.75 - 3.58(m, 9H), 3.43(s, 3H), 3.40 - 3.34(m, 2H).

A 8: 3-vgdxdE2d EESFOEMTERY|EY §FHY

O\\ ,,O
/S\/\/O\S/CF?’
o o
U YIEZ 2 -1-2(2.00 g, 14.5 mmol) % 2,6-Twl& ] 2]d(1.80 mL, 15.2 mmol)S F< DCM(25 mL)
o gaA]7] 2, —SOCE WZtslgt)., EYEZFoEYEEYd EYZSFoEWEE ¥ o]E(2.3 mL, 13.9 mmol)
& Arsta, EFES 507 5 -10CE JMEHES STt E¢ES H0(25 mb) = AASa, S-S 25
o f7] S8 025 mL) 2 425 nb)E A, 771 S A2A712(NapS0,), odstar, st 5%

AA wEdrdzay 2o 2 v uo]E(3.05 g, 78%)S od@A FSakth. H NUR(400 MHz,
DMSO-d;) & 4.36(t, J = 6.0 Hz, 2H), 3.25 - 3.15(m, 2H), 3.02(s, 3H), 2.22 - 2.06(m, 2H). 19F NMR(376
MHz, DMSO-ds) & -77.7(s).

Al 9: 3-[(tert-FEHAEAD)SA | Z2Y ESFoavaAdXvo|ES] 4

#Aek(26 mL) T 3-[(tert-FEudE L) SA | Z2H-1-2(5.21 g, 27.4 mmol) 2 DIPEA(6.0 mL, 34.2
mmol) 2] &Ml 0Tl Eg]ZA TT%( 5.1 mL, 30.5 mmol)< 7}8taL, W TFES o] =4 2417 Fot
ek ths, Aol E(Celite) ] Fel2E Fal AFedrt. TAES A4H20 nl) Fol &A7]L, AetolE
o] EY 8 T8 oAHg v, sl sFAIA 3-[(tert-FEHUWEAE)FA |22 EEF 2 verd

Hil
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[1029]

[1030]
[1031]

[1032]

[1033]

[1034]

S=50dl 10-2805250

Yo E(7.56 g, 86%)E Q. U2A FE53}9T).

AAd 100 FHA AS FA

EtOAc(120 mL) <] F}m}o]21(4.00 g, 4.4 mmol)2] &Moll M-o]mt}&E(1.30 g, 19.0 mmol)S 713k Th, Wb
S EFES 0CE IAAAY. SCI(2.2 nL, 17.5 mmol)E 108 &+ 713 o, &S 50% B9k w3
th. 0.5 M H;S04(8.0 mL, 4.0 mmol)E 10% &<t A7be vhs, TFES 208 &< wRksigitt. EFES A
(120 mL), ¥3} SEAUEF §9(120 mL), H0(120 mL) ¥ A4(120 mL) o2 F=x1H oz AH3ATH. /7] &
= AxA7I3L(NapS0y), AFstar, Fgstel sHA171aL, 59 1AE Ag7t 2 49 a2neddy)(Jd &

o] 30-60% EtOAc)® AAIste] FZhA) A(3.74 g, 87%)2 A=A FSa1tk. H NMR(400 MHz, DMSO-d) &

6.52 - 6.32(m, 2H), 6.31 - 6.07(m, 3H), 5.48(dd, J = 12.6, 10.1 Hz, 1H), 5.21 - 4.86(m, 3H), 4.67 -
4.56(m, 1H), 4.17 - 3.95(m, 3H), 3.70 - 3.60(m, 1H), 3.54 - 3.41(m, 1H), 3.36 - 3.33(m, 3H), 3.31 -
3.26(m, 1H), 3.24 - 3.14(m, 4H), 3.13 - 2.98(m, 4H), 2.87 - 2.78(m, 1H), 2.76 - 2.66(m, 1H), 2.49 -
2.42(m, 1H), 2.41 - 2.30(m, 1H), 2.29 - 2.18(m, 1H), 2.17 - 2.08(m, 1H), 2.07 - 2.02(m, 1H), 1.97 -
1.73(m, 6H), 1.72 - 1.47(m, 11H), 1.46 - 1.22(m, 6H), 1.16 - 0.94(m, 7H), 0.93 - 0.69(m, 13H), 0.64 -

0.54(m, 1H), 0.00(s, 9H). UPLC-MSC(*&H 1): rt 6.47+%, m/z(ES+) 1003.8 [M+NH4T

AAle 11: FA4 B A

T2 DOM(25 mL) 3¢ 744 A2.00 g, 2.0 mmol) % DIPEA(3.4 mL, 19.0 mmol)e] &No] F4= DCM(7.2 mL)

F9 3RUEYTEY EEFORRATYIE(A.93 g 18.3 mol)e §94E sy, EFES 1AL
EQF WWBGT. PP AE(nberlyst) 9714 FA(15 9B Jhska, 108 B A% wwd e, EFES
ofsehar, A% DGO nl) o2 AHFA. £FE F7] & HOE X 50 nl) ¥ 550 )= AHF o

W, AFA713L(NapS0y), ol Fstar, Agtetel s5AZT. dejes Ayt A 49 Azvieade) (e 59
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[1035]

[1036]
[1037]

[1038]

[1039]
[1040]

SES06 10-2805250

40-80% EtOAc) & AAI3te] 27HR] B(1.15 g, 51%)2 A=A 53190k, H NUR(400 MHz, DMSO-d;) & 6.52 -

6.33(m, 2H), 6.29 - 6.08(m, 3H), 5.48(dd, J = 12.6, 10.1 Hz, 1H), 5.19 - 4.90(m, 3H), 4.16 - 3.96(m,
3H), 3.69 - 3.53(m, 3H), 3.52 - 3.44(m, 1H), 3.34 - 3.30(s, 4H) 3.22 - 2.93(m, 14H), 2.77 - 2.65(m,
1), 2.49 - 2.42(m, 1H), 2.41 - 2.30(m, 1H), 2.29 - 2.18(m, 1H), 2.17 - 2.09(m, 1H), 2.08 - 2.02(m,
1H), 2.00 - 1.74(m, 8H), 1.73 - 1.47(m, 11H), 1.46 - 1.22(m, 6H), 1.16 - 0.95(m, 7H), 0.94 - 0.71(m,

13H), 0.69 - 0.57(m, 1H), 0.00(s, 9H). UPLC-MS(¥® 1): rt 6.56+%, m/z(ESt+) 1123.8 [M+NH4]+

A 12: T4 Co A4

O} E(47 nl) S ZF7HA) B(1.12 g, 1.00 mmol)e] & 0ClA 0.5 i‘r&( 1.8 mL, 0.90 mmol)S 7}s}ar,
LS 2A7F HoF wuketgth. E8ES EtOAc(120 mL) & 3|Alstal, 3} FEAUEF $£8M(2 X 80 ml),
H0(2 x 80 mL) 2 A(80 nL)E &=xp8 o2 AT, 77 58 A% ] 71 th2-(NaS0,), #dstel sFA

M

7|a, FodEs Agr A A- azvEafy (@Al 9 20-100% EtOAc) 2 BA|ste] F74A] CIEE 592 %
2291(0.91 g, 88%) TAZA FSardth. H MR(400 MHz, DMSO-ds) & 6.52 - 6.34(m, 2H), 6.29 -

6.06(m, 3H), 5.47(dd, J = 12.6, 9.6 Hz, 1H), 5.30 - 5.24(m, 1H), 5.18 - 4.89(m, 3H), 4.06 - 3.92(m,
3H), 3.66 - 3.51(m, 3H), 3.49 - 3.38(m, 1H), 3.35 - 3.32(m, 4H), 3.30 - 3.24(m, 1H), 3.18 - 3.09(m,
5H), 3.07 - 2.90(m, 8H), 2.76 - 2.67(m, 1H), 2.47 - 2.30(m, 2H), 2.28 - 2.15(m, 1H), 2.14 - 2.01(m,
2H), 1.96 - 1.77(m, 6H), 1.76 - 1.47(m, 11H), 1.46 - 1.20(m, 7H), 1.15 - 0.93(m, 8H), 0.91 - 0.71(m,

13H), 0.69 - 0.60(m, 1H). UPLC-MSC¥™ 1): rt 4.02%, m/z(ES+) 1051.7 [M+NH4T

AAle) 13: F4A Do FA

SZ2WRN(14 nl) F FZA A(2.65 g, 2.69 mmol)2] & DIPEA(2.1 mL, 11.8 mmol)E 7}8}3ith. &3H&
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[1041]

[1042]

[1043]

< 60CR 7193 gg, F2=24A0 L) 59 3-[(tert-FEumada) A T2 Eg|ZFQ 2rehd ¥y
E)(1.73 g, 5.4 mmol)e] &HE 1AIF FF Tleklvh. EFES 601 Q

222HA(1 L) F9 3-[(tert-FEurgda) S ]zzg 2

ot Arlslitt. EFES 60TAA 1A% 59k ek thg, WAHEs 3
qth. 3} FEAUESR FEA(5 L) 7ekal, EFES Et0Ac(3 X 15 mL)i FEITE. 239
T 47 A5 ab) 2 AFHS vy, 2@skal, AXA713L(NaS0y), Tstell sF5A1713, dodEs A

7} A AW mRulEady (A2 F9 EtOAc, 10-100%) 2 AR+l A D(2.35 g, 72%)E 7 (gum) S 24
=319k, 'H NMR(400 MHz, DMSO-ds) & 6.50 — 6.32(m, 2H). 6.26 - 6.08(m, 3H), 5.45(dd, J = 14.7, 9.5

g
>
ri
OPH

O © do e au
N

Hz, 1H), 5.10(d, J = 10.4 Hz, 1H), 5.04 - 4.90(m, 2H), 4.14 - 3.97(m, 3H), 3.70 - 3.38(m, 7H), 3.30 -
3.19(m, 3H), 3.21 - 2.85(m, 9H), 2.72 - 2.62(m, 1H), 2.49 - 2.38(m, 1H), 2.38 - 1.47(m, 28H), 1.44 -

0.55(m, 31H), 0.02(s, 9H), -0.02(s, 6H). UPLC-MS(*¥®H 1): rt 9.73%, m/z(ESt) 1176.0 [M+NH4]+

AAd 14: FA B9 A4

Q/\/\OH

0.2 M HC1(2.0 mL, 0.40 mmol) % THF(18 mL) T2 FZHAl D(2.34 g, 1.84 mmol)9] &NE A2oA TAIZF 5
oF wutalgit), X3 ZFERMMIESR F£8A(5pl) @ A5 (10 L) E Vteta, EIES EtOAc(S X 10 i) & &
stk 23 f7] & 9510 mLb) = MAetar, A7) (NapS0,), Fstel sFA1711, =S A7t

A Ay m2aleada (A F9 EtOAc, 60-100%, L ©S-, EtOAc 9] 4% MeOH)Z A A8} Z7+A] E(1.54
g, 82%)2 7oA =39tk H MR(400 MHz, DMSO-ds) & 6.49 — 6.34(m, 2H), 6.28 - 6.04(m, 3H),

5.46(dd, J = 14.7, 9.6 Hz, 1H), 5.36 - 5.19(m, 1H), 5.14 - 5.05(m, 1H), 5.03 - 4.90(m, 2H), 4.38 -
4.22(m, 1H), 4.09 - 3.90(m, 4H), 3.68 - 3.38(m, 5H), 3.30 - 3.20(m, 1H), 3.19 - 2.91(m, 10H), 2.80 -
2.64(m, 1H), 2.47 - 1.77(m, 12H), 1.77 - 1.45(m, 12H), 1.45 - 0.90(m, 15H), 0.90 - 0.57(m, 14H). UPLC

(W 1)t rt 3.93%, m/z(ES+) 989.9 [MNH,]'
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[1044]

[1045]
[1046]

[1047]

[1048]
[1049]

AAle] 15: FA Fo A

DCM(9.3 mL) F<] S7+A A(1.00 g, 1.0 mmol) 2
€l 2-T]olzolAH o] E(DCM &9 87% &9,

TR O

FES 1843 B awkssit. &

2 AA st F7kA] F(0.82 g, 0.77 mmol,

J=1.6 Hz, 1H), 6.45 - 6.32(m, 1H),
10.3 Hz, 1H), 5.03 - 4.97(m, 1H), 4.95(d,
4.19 - 4.07(m, 4H), 3.64(d, J = 12.3 Hz,
3.04(m, 3H), 3.02(s, 1H), 2.78 - 2.65(m,
1), 2.18 - 2.09(m, 1H), 2.09 - 2.01(m,
1.43 - 1.32(m, 3H), 1.32 - 1.14(m, 10H), 1.10 - 0.91(m, 6H), 0.91 -

1.64(s, 4H), 1.62 - 1.52(m, 5H),

0.70(m, 13H), 0.60(q, J = 11.9 Hz,

Al 16: FA 6o A

0.94 mL, 7.76 mmol)E 2AI3F <k A FEOoZ o] rhsta,
A7t A Ay Fa=eEay (A2 9 0-50% EtOAc)Z 2

76%)2 9 &A =319k, H NWR(400 MHz, DMSO-dy) & 6.47(d,

S=S361 10-2805250

=25 HEZolAEHOIE(19 mg, 0.04 mmol)e] E3Eo

lo rM 2

3|
ZS|

6.28 - 6.08(m, 3H), 5.46(dd, J = 14.6, 9.5 Hz, 1H), 5.11(d, J =

J=5.3Hz, 1H), 4.32 - 4.25(m, 1H), 4.25 - 4.19(m, 2H),
1H), 3.45(d, J = 14.2 Hz, 1H), 3.28 - 3.08(m, 9H), 3.08 -
1H), 2.50 - 2.41(m, 1H), 2.36(d, J = 12.7 Hz, 1H), 2.23(s,

1),

, =0.01(s,

1.99 - 1.95(m, 1H), 1.91 - 1.80(m, 2H), 1.77(s, 2H),

9H). UPLC-MS(¥H 1): rt 7.34:%, m/z 1089.9 [M+NH4T

0.5 M #4H(1.3 mL, 0.67 mmol)< 7}8}aL,

EUL%M 1.541%F %OJ Al o) B 4= if&%e EtOAc(lSO n2 gAsta, 3 FEIUEF FE9(2 X 75
mL), H0(2 X 75 mL) © AF(75 nL) & 218 oz AHednt. 77 & Ax=A 7 th&(NaS0y), st =
FA7]aL, ZAoJES Ayt A Ay gEvEad Y (A Fo] 10-90% EtOAc)® AAste] FZHAl G(0.62 g,
8302 wAZA Stk H NIR(400 MHz,

5.46(dd, J = 14.7, 9.6 Hz, 1H), 5.26(dd, J = 8.9, 4.6 Hz, 1H), 5.09(d, J = 10.1 Hz, 1H), 4.95(dd, J
4.12 - 3.92(m, 3H), 3.62(d, J = 11.4 Hz, 1H), 3.43(d, J = 14.
Hz, 1H), 3.31 - 3.25(m, 5H), 3.18 - 3.06(m, 5H), 3.06 - 2.98(m, 4H), 2.83 - 2.68(m, 1H), 2.40(d, J

14.5, 7.0 Hz, 2H), 4.30 - 4.14(m, 3H),

DMSO-ds) & 6.48 - 6.35(m, 2H), 6.27 - 6.07(m, 3H),

—
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[1050]

[1051]
[1052]

[1053]

[1054]

[1055]

S50l 10-2805250

8.2 Hz, 1H), 2.29 - 2.19(m, 1H), 2.13 - 2.06(m, 1H), 1.95(s, 1H), 1.87 - 1.79(m, 2H), 1.76 - 1.71(m,
2H), 1.62(s, 3H), 1.61 - 1.56(m, 2H), 1.56 - 1.50(m, 3H), 1.45 - 1.30(m, 3H), 1.29 - 1.19(m, 11H),
1.08 - 1.03(m, 2H), 1.03 - 0.89(m, 6H), 0.89 - 0.70(m, 13H), 0.61(g, J = 12.1 Hz, IH). UPLC-MSC(*}

D:rt 5.04%, m/z 1017.9 [M+NH,]"

A 17: FA B A

k)

Aol A DCM(5.5 mL) = g}ujo] A1 (197 mg, 0.22 mmol)e] <A E]E} (IV) o)A E%Amc% 7}5 2
astE S 0.5417F B¢k wwkslk ofS ) EtOAc(20 mL) 2 IM HCL(15 mL)9] &g&o] X D}

< EtOAc(20 nb)E FEF3Ith. =34 77 5& 23t T ER #%@1‘(10 mL),

n) 2 S o ® AH G v, dEA7]51(NaS0,), #Hststel sSA1% . TRMEE 7}oh, %@1‘% 7etatel A

ol rfor 0

=HAA FHA) H162 ng, 820)5 HEAZA 58tk H NMR(400 Miz, DMSO-d) & 6.50 - 6.33(m, 2H),

6.34 - 6.07(m, 3H), 5.45(dd, J = 14.3, 9.7 Hz, 1H), 5.10 - 4.88(m, 4H), 4.68 - 4.52(m, 1H), 4.08 -
3.94(m, 2H), 3.90 - 3.78(m, 1H), 3.62(dd, J = 11.3, 2.5 Hz, 1H), 3.45 - 2.96(m, 12H), 2.86 - 2.62(m,
3H), 2.46 - 2.10(m, 3H), 2.10 - 1.80(m, 2H), 1.94 - 1.36(m, 17H), 1.42 - 0.91(m, 13H), 0.90 - 0.70(m,

13H), 0.64 - 0.47(m, 1H). UPLC-MS(®J™H 1): rt 3.87%, m/z 931.6 [M+NH4]+

AAle 18: FA 19 FA

- EA| o Eh& (2.0 mL) ¢ #uprto]Al(1.
0.11 mmol)S 7}absich. WH$ }
o] 30% HyS04(10 mL)E 7}3te] 8} TeIYEE 898 pll 72 2431a
£ 2dsta, $4 F% Et0Ac(3 X 10 nb)Z FE3H3A
HI1E F3 FIATIA, st EHAIAT. o
.330

U, ol =S DMERYF-E AZAASAIA FIHA 100
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[1056]
[1057]
[1058]

[1059]

[1060]
[1061]

[1062]

[1063]

SS50dl 10-2805250

MHz, DMSO-d;) & 6.47(d, J = 1.6 Hz, 1H), 6.45 - 6.34(m, 1H), 6.27 - 6.07(m, 3H), 5.47(dd, J = 14.7,

9.6 Hz, 1H), 5.27(d, J = 4.5 Hz, 1H), 5.13 - 5.06(m, 1H), 4.96(dd, J = 17.7, 7.3 Hz, 2H), 4.60(d, J
4.5 Hz, 1H), 4.10 - 3.99(m, 2H), 3.98 - 3.93(m, 1H), 3.83 - 3.73(m, 1H), 3.50 - 3.35(m, 4H), 3.31
3.11(m, 12H), 2.89 - 2.70(m, 3H), 2.44 - 2.33(m, 2H), 2.30 - 2.16(m, 1H), 2.16 - 1.99(m, 2H), 1.95
1.81(m, 3H), 1.77 - 1.72(m, 3H), 1.71 - 1.60(m, 6H), 1.60 - 1.55(m, 2H), 1.55 - 1.51(m, 2H), 1.47 -
1.36(m, 2H), 1.33 - 1.14(m, 5H), 1.09 - 0.91(m, 6H), 0.90 - 0.71(m, 14H), 0.60(q, J = 12.0 Hz, 1H).

UPLC-MS(HMH 1) rt 4.28%. m/z 975.8 [M+NH,] .

8814 J
durA el v 1(Cl16 AEo}u|=)
AAd 19: SIE 8 9 99 §A
DCM(6.6 mL) =9 E}iJruM*(fsoo mg; 0.66 mmol) E 2-(2-WEAS|ZA] )0l gk-1-4 Fo}n| = (1293 mg; 6.6
mmol) 9] wylg g o] ya-EFAHEA =35 (12.5 mg; 0.066 mmol)S 7}ate). whe E3&ES 229

A 2AZE <k T’LL’B‘H’@E} A Y 2E A21 8] 971(50 mg)E 7h8har, 5% &QF wwkgh 5 ofy}skar, DCM(10
mL) &2 AlHsIAT. 23 ofge} Bl AlF NS =(5 X 10 mL)E AHE thE, AFA17]131(NapS0,), o #akar,

Zotsto] AT, DB Ayt A AY FRubEady (384 29 EtOAc, 20-100%) S, HPLC(HHA
D= AAstgct. ol dAS SFC AmviiEes)e wefste] e 8(18.0 mg, 2.6%) W F3E 9(16.0 ng,
2.30)& 34 FAEA F5UT

duka 9l W 2(Cl16 AFEolm =)

ARl 20: FFE 259 A

DCM(4.4 mL) 9] @Fupnpo]Al(220 mg, 0.24 mmol) Z 2-w|E Ao €h-1-4 Fo}1| = (109 mg, 0.48 mmol)2] &0
AL Et,0 59 0.1 M FeCl; £9(0.24 nl, 0.024 mmol)S 7}8ta, EIFES 1A17F S wwkslgich,
2 2E A21 #2 97120 mg)E 718ta, 5% Fob wuke & o3tslar, DOM(10 mL)o2 AFst. 23¢d
DM 85 E(3 x 20 mL)&E M A3 g, AXA7)1LNaS0,), Zdste] 53X AT, JoES Ags A Ay
Azt (A Fo] 20-100% EtOAc) THS-, HPLCCHE DE AAste] FFE 25(5.5 mg, 2.1 84
A RAN F5EIST.

£22%°4LR EI 2 8+7]

Zt= ek o] shghe. ® 29 e 29 VA" WUy, dE &9,
/é/\](ﬂ] 5_20/] ﬂ}-?ﬁ% /\]'%‘6‘}-_1'1 E]—

A A okS o §F

ﬂd
2 W
o

2,

o
ol

2

i) ru1ru
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[1064]

stote  [R! R? C16 SFC RT/ |[th
3} A o} 5} AA (/| 2| G
! o) AR
R/S
1 H M{/ﬁx MixP N 228 |1
20 e N0H| e ~O~o-] S N 238 |2
3° “™N0H | we™~O~0| R N 240 |2
4 O | mg™~Ono| MixP N 243 |1
LLL‘/\/\ﬁ/
(o]
5 H g R Y 2.10 |2
0]
6 H g S Y 2.10 |2
(¢]
74 W~ O | O~ | MixP N 224 |1
8 H we~O~o-| R Y 218 |2
9 H ne ™~~~ § Y 217 |2
bd OH
10 ™~ w{;g R Y 225 |2
bd OH
11 e~ %{/ﬁx S Y 226 |2
1224 nLL/\n/O\/ %/A S N 354 |2
o
13 % ™N0H | me O MixP N 227 |1
14 g O | me ™0~ MixP N 329 |1
Y

- 166 -

5

10-2805250



[1065]
[1066]

[1067]

otz | R R2 Cl6 SFC RT/ | th
A A 5} st AACA/ | = (S
| ol Q) A5k
R/S
15 N~ MixP N 241 |1
wﬁ(A
16 O [~ O MixP N 213 |1
17 E/\/\ss?/ NN MixP N 242 |25
5
bd N =
18 Ny /\/\g/ A MixP N 276 |2
6
19 H a/\o R N 404 |02
20° H %AO Se N 402 |02
21° H MixP N 319 |2
w/D
22° H %L/\O R N 355 |03
23° H “'1(\0 S N 360 |03
24 H m O MixP N 215 |1
f
25 H e~ O~y | S N 212 |1
e
¥ 3 ¥ 29 e 543
551% | NMR 'H NMR (400 MHz, DMSO-d6)" =& | [MANH:]
/%
1 §7.69 — 7.26 (m, 1H), 6.57 — 6.03 (m, SH), 5.65 — | 5.1 10207

5.48 (m, 1H), 5.35 — 5.04 (m, 3H), 5.03 — 4.92 (m,
1H), 4.64 (t, J = 6.5 Hz, 1H), 4.11 — 3.73 (m, 4H),
3.65—3.39 (m, 2H), 3.34 —3.07 (m, 9H), 2.87 — 2.60
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[1068]

NMR 'HNMR (400 MHz, DMSO-ds)"

=

[e]

T

/%

[M+NH,]"

(m, 3H), 2.46 — 1.95 (m, 8H), 1.84 — 1.47 (m, 12H),
1.46—1.13 (m, 7H), 1.12 - 0.67 (m, 18H), 0.66 — 0.53
(m, 1H). 82719] FAAA T 75717} #2H AL,

211

57.54 (d,J=9.3 Hz, 1H), 6.55 — 6.00 (m, 5H), 5.48
(dd, J=15.0, 9.2 Hz, 1H), 533 — 5.15 (m, 1H), 5.07
(d,J=10.1 Hz, 1H), 4.98 —4.91 (m, 2H), 438 — 4.14
(m, 2H), 4.11 — 3.79 (m, 4H), 3.76 — 3.39 (m, 14H),
3.29-2.89 (m, 10H), 2.86 — 2.62 (m, 2H), 2.49 - 2.33
(m, TH), 2.31 — 1.81 (m, 8H), 1.81 — 1.18 (m, 22H),
1.17 - 0.59 (m, 20H).

24

1140.9

3b

5737 (d, J=8.0 Hz, 1H), 6.46 (s, 1H), 6.46 — 6.31
(m, 1H), 6.23 — 6.03 (m, 3H), 5.60 (dd, J=14.2, 8.6
Hz, 1H), 5.28 — 5.18 (m, 2H), 5.16 — 5.06 (m, 1H),
5.01-4.91 (m, 1H), 4.37 — 4.22 (m, 2H), 4.09 — 3.84
(m, 3H), 3.79 — 3.61 (m, 4H), 3.59 — 3.38 (m, 10H),
3.29—3.07 (m, 8H), 3.08 — 2.89 (m, 3H), 2.86 — 2.63
(m, 2H), 2.48 — 2.36 (m, 1H), 2.35 — 1.81 (m, 8H),
1.81—1.16 (m, 22H), 1.19— 0.88 (m, 9F), 0.90 — 0.52
(m, 11H).

1.7

1140.9

5 7.54 — 7.34 (m, 1H), 6.71 — 5.99 (m, SH), 5.64 —
5.44 (m, 1H), 5.42 — 4.90 (m, 4H), 432 — 3.79 (m,
3H), 3.76 — 3.38 (m, 8H), 3.37 —3.22 (m, 11H), 3.21
—3.09 (m, SH), 3.08 — 2.88 (m, SH), 2.87 — 2.63 (m,
2H), 2.47 —2.28 (m, 2H), 2.27 — 1.80 (m, 8H), 1.79 —
1.48 (m, 11H), 1.47 — 0.72 (m, 21H), 0.71 — 0.60 (m,

1H). 9674 ¥4 & 88707F & H U5,

2.6

1202.8

5742 (d,J=82Hz, 1H), 6.58 — 6.01 (m, 5H), 5.58
(dd, J = 14.2, 8.6 Hz, 1H), 5.30 — 4.86 (m, 4H), 4.67
~4.51 (m, 1H), 4.16 — 3.63 (m, 6H), 3.61 — 3.37 (m,
2H), 3.36 — 3.06 (m, 9H), 3.04 — 2.65 (m, 6H), 2.45 —
1.86 (m, 7H), 1.82 — 1.45 (m, 14H), 1.46 — 1.09 (m,

5.8

1078.8

- 168 -

5

10-2805250



[1069]

shote

NMR H NMR (400 MHz, DMSO-ds)"

o~ 0
TE

%

[M+NH, ]

8H), 1.08 — 0.67 (m, 14H), 0.67 — 0.46 (m, 1H).

83702 A T 79707 WEEAE.

57.55(d,J=9.4 Hz, 1H), 6.54 — 5.71 (m, 5H), 5.41
(dd, J = 14.9, 9.5 Hz, 1H), 5.19 (d, J = 4.6 Hz, 1H),
5.00 (d, J = 10.1 Hz, 1H), 4.88 (m, 1H), 4.67 — 4.51
(m, 1H), 4.27 — 3.64 (m, 6H), 3.47 — 3.31 (m, 1H),
3.28—3.00 (m, 10H), 2.85 - 2.53 (m, 6H), 2.39 —2.22
(m, 1H), 2.22 — 2.07 (m, 1H), 2.05 — 1.78 (m, SH),
1.76—1.39 (m, 12H), 1.39— 1.06 (m, 7H), 1.03 —0.62
(m, 14H), 0.53 (q, J = 11.9 Hz, 1H).

83 FAA F AT HEHUL.

4.2

1078.9

74

5 7.64 — 7.35 (m, 1H), 6.57 — 5.97 (m, 4H), 5.65 —
5.36 (m, 1H), 5.34 — 4.99 (m, 2H), 4.99 — 4.85 (m,
1H), 4.60 —4.17 (m, 1H), 4.17 — 3.78 (m, 2H), 3.78 —
3.53 (m, 3H), 3.53 — 3.39 (m, 9H), 333 — 3.26 (m,
7H), 3.25 — 3.20 (m, 4H), 3.20 — 3.10 (m, 4H), 3.07 -
2.90 (m, 3H), 2.83 — 2.68 (m, 1H), 2.46 — 2.34 (m,
1H), 231 = 2.10 (m, 2H), 2.10 — 1.45 (m, 19H), 1.45
~1.17 (m, 6H), 1.17—0.70 (m, 20H), 0.65 (q,.J = 12.7
Hz, 1H).

10.1

1126.8

57.39(d,J=8.1 Hz, 1H), 6.57 — 5.99 (m, 5H), 5.60
(dd, J = 14.1, 8.7 Hz, 1H), 5.33 — 4.89 (m, 4H), 4.72
—4.58 (m, 1H), 4.11 — 3.81 (m, 4H), 3.79 — 3.62 (m,
3H), 3.56 — 3.38 (m, 5H), 3.32 — 3.22 (m, 6H), 3.21 —
3.10 (m, S5H), 3.07 — 2.95 (m, 1H), 2.91 — 2.64 (m,
3H), 2.45 — 1.84 (m, 6H), 1.83 — 1.13 (m, 19H), 1.13
—0.69 (m, 18H), 0.66 — 0.47 (m, 1H).

88709 A F 83747 HEHAL.

23

1082.8

57.56 (d,J=9.3 Hz, 1H), 6.65 — 5.79 (m, SH), 5.62
—4.82 (m, 5H), 473 — 4.55 (m, 1H), 430 — 3.77 (m,
4H), 3.75 — 3.58 (m, 3H), 3.56 — 3.08 (m, 16H), 3.06
—2.62 (m, 4H), 2.44 — 2.28 (m, 1H), 2.27 — 2.16 (m,
1H), 2.12 — 1.84 (m, 4H), 1.82 — 1.11 (m, 17H), 1.11

2.6

1082.8
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[1070]

b=

NMR H NMR (400 MHz, DM SO-ds)"

2~ O
T

%

[M+NH,]*

—0.69 (m, 14H), 0.61 (q, J = 11.9 Hz, 1H).
8879 FAA F 777 BERHAS.

10 bd

5737 — 7.28 (m, 1H), 6.48 — 6.03 (m, 5H), 5.71 —
5.55 (m, 1H), 5.32 — 4.90 (m, 4H), 4.49 — 439 (m,
1H), 4.10 — 3.89 (m, 3H), 3.85—3.74 (m, 1H), 3.62 -
3.40 (m, 6H), 3.31 — 2.92 (m, 9H), 2.84 — 2.65 (m,
2H), 2.49 — 2.37 (m, 1H), 2.13 — 1.86 (m, 6H), 1.76 —
1.23 (m, 21H), 1.15 — 0.74 (m, 24H), 0.69 — 0.57 (m,
1H).

22

1064.8

11°4

§7.56 (d,J= 7.5 Hz, 1H), 6.52 — 6.00 (m, 5H), 5.55
~5.43 (m, 1H), 5.26 (d, J = 3.5 Hz, 1H), 5.21 — 4.89
(m, 3H), 4.51 — 4.40 (m, 1H), 4.08 — 3.76 (m, 4H),
3.67—3.39 (m, 6H), 3.36 —3.33 (m, 3H), 3.31 - 3.22
(m, 1H), 3.18 — 2.93 (m, SH), 2.82 — 2.64 (m, 2H),
2.49 - 234 (m, 2H), 2.27 - 2.15 (m, 2H), 2.13 - 1.82
(m, 6H), 1.80 — 1.46 (m, 12H), 1.45 — 0.71 (m, 30H),
0.70 - 0.59 (m, 1H).

1.5

1064.8

124

§7.53 (d,.J=9.5 Hz, 1H), 6.53 — 5.98 (m, 5H), 5.67
— 4.83 (m, SH), 438 — 3.63 (m, 9H), 3.50 — 3.36 (m,
1H), 3.31 - 3.25 (m, 4H), 3.23 — 2.90 (m, 6H), 2.93 —
2.62 (m, 1H), 2.48 — 1.82 (m, 9H), 1.77 — 1.49 (m,
13H), 1.48 — 1.13 (m, 8H), 1.13 — 0.71 (m, 25H), 0.63
(q,J=11.9 Hz, 1H).

8.0

1106.8

13

57.63 — 7.43 (m, 1H), 6.52 — 6.01 (m, 5H), 5.64 —
5.47 (m, 1H), 5.39 — 5.02 (m, 3H), 4.95 (t, /= 5.9 Hz,
1H), 4.34 — 4.25 (m, 2H), 4.10 — 3.68 (m, 4H), 3.68 —
3.36 (m, 8H), 3.30 (s, 3H), 3.25 — 3.07 (m, 8H), 3.06
~2.86 (m, 2H), 2.86 — 2.64 (m, 1H), 2.48 — 2.34 (m,
1H), 2.34 — 1.81 (m, 8H), 1.81 — 1.48 (m, 17H), 1.47
~1.20 (m, SH), 1.15 — 0.56 (m, 20H).

1096.8

14

5 7.67 — 7.33 (m, 1H), 6.52 — 6.44 (m, 1H), 6.40 —
5.97 (m, 4H), 5.67 — 5.43 (m, 1H), 5.29 — 522 (m,
1H), 5.06 (d, J = 10.2 Hz, 1H), 5.00 — 4.87 (m, 2),

1124.8
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[1071]

NMR '"HNMR (400 MHz, DMSO-ds)"

-0
TE

/%

[MH+NH, ]

424 - 417 (m, 3H), 4.12 — 4.03 (m, 2H), 4.03 — 3.89
(m, 1H), 3.84 (d,J=5.3 Hz, 1H), 3.68 — 3.50 (m, 3H),
3.48 —3.42 (m, 1H), 3.30 — 3.25 (m, 4H), 3.24 - 2.92
(m, 11H), 2.85 — 2.62 (m, 1H), 2.45 — 2.12 (m, 2H),
2.10—1.80 (m, 3H), 1.79— 1.46 (m, 15H), 1.45—1.12
(m, $H), 1.10 — 0.74 (m, 16H), 0.59 (q, J = 12.2 Hz,

), 9079 FHA F sk B

15

57.56-7.31 (m, 1H), 6.55— 5.99 (m, 5H), 5.62-5.44
(m, 1H), 5.33 — 5.15 (m, 2H), 5.12 — 5.02 (m, 1H),
5.02—4.91 (m, 1H), 437 - 4.21 (m, 1H), 4.10 - 3.70
(m, 4H), 3.64 — 3.37 (m, 6H), 3.32 — 3.21 (m, 4H),
3.21-3.07 (m, 4H), 3.07 — 2.90 (m, 2H), 2.82 — 2.64
(m, 1H), 2.48 — 2.34 (m, 1H), 2.34 — 1.81 (m, 8H),
1.81—1.17 (m, 20H), 1.17 — 0.57 (m, 26H).

1078.9

16

5 7.71 — 7.46 (m, 1H), 6.60 — 6.49 (m, 1H), 6.42 —
6.03 (m, 4H), 5.63 — 5.39 (m, 2H), 5.38 — 4.89 (m,
SH), 4.54 — 4.46 (m, 1H), 4.12 - 3.77 (m, 4H), 3.76 —
3.66 (m, 1H), 3.65 — 3.40 (m, 7H), 3.34 — 2.92 (m,
13H), 2.82 — 2.65 (m, 2H), 2.47 — 2.31 (m, 2H), 2.30
—1.85 (m, 7H), 1.82 - 1.20 (m, 17H), 1.18 = 0.71 (m,
18H), 0.68 — 0.59 (m, 1H).

88702l FAAA F 86707 B H .

3.6

1082.9

17

§7.70 — 7.41 (m, 1H), 6.57 — 6.48 (m, 1H), 6.47 —
6.05 (m, 4H), 5.64 — 5.01 (m, 4H), 4.95 (d,.J=5.9 Hz,
1H), 4.12 - 3.67 (m, 4H), 3.68 — 3.40 (m, 7H), 3.32 —
2.91 (m, 18H), 2.84 — 2.62 (m, 1H), 2.47 — 2.30 (m,
2H), 2.27 - 2.10 (m, 1H), 2.12 — 1.82 (m, 7H), 1.78 —
1.46 (m, 12H), 1.47 — 1.17 (m, 4H), 1.17 — 0.89 (m,
11H), 0.89—0.70 (m, 13H), 0.64 (q, J= 12.4 Hz, 1H).

10.5

1158.9

18°4

5 7.60 — 7.37 (m, 1H), 6.60 — 6.04 (m, 5H), 5.64 —
5.38 (m, 1H), 5.32 — 4.90 (m, 4H), 4.11 — 3.72 (m,
4H), 3.66 — 3.39 (m, 4H), 3.33 — 2.91 (m, 14H), 2.84
~2.63 (m, 2H), 2.47 — 1.81 (m, 10H), 1.78 — 1.48 (m,

5.7

1140.7
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[1072]

=)
=
1

NMR 'HNMR (400 MHz, DMSO-ds)"

>~ O

TE
/%

[M+NH, ]

11H), 1.47 - 1.19 (m, 5H), 1.18 — 0.69 (m, 19H), 0.68
—0.54 (m, 1H). 90719] %A= 5 8177} #2HAL.

§7.41(d,J=82Hz, IH), 652 — 5.98 (m, 5H), 5.62
—4.86 (m, SH), 4.62 (d, J = 4.4 Hz, 1H), 4.19 — 3.47
(m, 7H), 3.31 — 2.60 (m, 11H), 2.41 — 1.84 (m, 8H),
1.81 — 1.45 (m, 20H), 1.45 — 0.65 (m, 31H), 0.56 (q,
J=12.6 Hz, 1H).

1076.9

20°¢

37.62 (d,.J=9.4 Hz, 1H), 6.59 — 6.00 (m, 5H), 5.54
— 540 (m, 1H), 5.29 (dd, J = 8.9, 4.4 Hz, 1H), 5.06
(d,J=10.2 Hz, 1H), 5.01 — 4.90 (m, 2H), 4.68 — 4.60
(m, 1H), 4.12 — 3.76 (m, 4H), 3.73 — 3.42 (m, 1H),
3.35-3.08 (m, 10H), 3.04— 2.57 (m, 4H), 2.46 — 1.84
(m, 6H), 1.83 — 1.10 (m, 17H), 1.10 — 0.70 (m, 21H),
0.60 (q, J = 12.1 Hz, 1H).

90709 A T 6 HEHAE.

20.0

1076.9

21°¢

57.62 — 7.22 (m, 1H), 6.57 — 5.96 (m, 5H), 5.67 —
5.01 (m, 4H), 4.98 — 4.93 (m, 2H), 4.71 — 4.64 (m,
1H), 4.11 - 3.62 (m, 4H), 3.31 — 3.06 (m, 9H), 3.05 —
2.60 (m, 4H), 2.48 — 2.15 (m, 3H), 2.12 — 1.08 (m,
29H), 1.08 — 0.69 (m, 21H), 0.68 — 0.50 (m, 1H).

86719 FAA F 8477 AH U,

83

1048.9

22¢

5 7.45 — 7.26 (m, 1H), 6.75 — 5.99 (m, SH), 5.76 —
5.53 (m, 1H), 5.35 — 4.90 (m, 4H), 4.69 — 4.55 (m,
1H), 4.14 - 3.51 (m, 5H), 3.33 — 3.06 (m, 8H), 3.05 —
2.88 (m, 2H), 2.87 — 2.63 (m, 3H), 2.46 — 1.97 (m,
6H), 1.95 — 1.34 (m, 23H), 1.33 — 1.04 (m, 8H), 1.03
~ 0.66 (m, 14H), 0.66 — 0.49 (m, 1H).

ss/lel FAR T 827 BRANL

6.8

1063.0

23°¢

5 7.62 — 730 (m, 1H), 6.73 — 6. 05 (m, SH), 5.54 —
5.44 (m, 1H), 5.41 — 5.17 (m, 2H), 5.16 — 5.00 (m,
1H), 4.98 —4.89 (m, 1H), 4.69 —4.55 (m, 1H), 4.14 —
3.65 (m, 4H), 3.52 — 3.39 (m, 1H), 3.34 — 3.08 (m,
9H), 2.99 — 2.66 (m, 4H), 2.46 — 2.32 (m, 2H), 2.25 —

1062.9
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[1073]

[1074]

[1075]
[1076]
[1077]

[1078]

SES06 10-2805250

stol® | NMR 'HNMR (400 MHz, DMSO-ds)" =0 | [MHNH.]
1%

1.81 (m, 8H), 1.80 — 1.35 (m, 19H), 1.34 — 0.68 (m,
23H), 0.66 — 0.54 (m, 1H).

8372 FAA F 837 HEE A
24 § 773 — 7.44 (m, 1H), 6.60 — 5.96 (m, SH), 564 — [ 109 | 10389
5.03 (m, 4H), 5.00 — 4.92 (m, 1H), 4.68 — 4.57 (m,
1H), 4.12 - 3.67 (m, 4H), 3.65 — 3.47 (m, 3H), 3.45 —
3.37 (m, 1H), 3.34 — 3.06 (m, 11H), 3.04 — 2.92 (m,
1H), 2.91 - 2.63 (m, 3H), 2.46 — 2.28 (m, 7H), 1.81 —
1.46 (m, 12H), 1.45 - 1.12 (m, 7H), 1.10 — 0.70 (m,
15H), 0.66 — 0.52 (m, 1H).

847Nl FAA T TN HEEH A
25f §7.58 (d,J=9.3 Hz, 1H), 6.61 — 5.97 (m, 5H), 5.57 | 2.1 1126.7
~ 536 (m, 1H), 531 - 5.22 (m, 1H), 5.08 (d, /= 10.0
Hz, 1H), 5.01 —4.86 (m, 2H), 4.60 (d, /= 4.8 Hz, 1H),
4.27-391 (m, 2H), 3.86 (d,.J= 5.6 Hz, 1H), 3.65 (q,
J=6.1Hz, 3H),3.55—-3.38 (m, 11H), 3.33 - 3.10 (m,
24H), 3.05 - 2.94 (m, 1H), 2.90 — 2.64 (m, 3H), 2.45
~2.30 (m, 1H), 2.27 — 1.84 (m, 5H), 1.81 — 1.03 (m,
13H), 1.01 - 0.68 (m, 15H), 0.61 (q,./J= 11.9 Hz, 1H).

£ 2 ¢ E 3 ddkel: -0ToIA HhE FHF 0o, Aeoz AHES £U1; 0T HtE 49
e, deoR IEES T3 MetN §u5 40 FeFe] MEolul= W 5 el pISAE ARSI,

A48 44 AY azvtEagu Besga; sy duEel Wy 2o we Axstgia; 64 €16 SR o4

[elNe] =2

A7 v]; 'NR EA3 gl 25kasw & 2As)

durzol ¥ 3(C-16 oHZ)

AAd 21: & 50 & 519 §A

MW%mU'R43JH“m%Om,OGOmm)“‘NQEEJEJﬂ F2-(1.76 g3 24.4 mmol) 9] WwWHE & ERol
of —40ColA F-EFAPEA A543 (570 mg; 3.00 mmol)S 7}elgdth. ¥he EIELS 0CE 7MEEE=
i, o] oA 0.5M%F Fek wEith. AMEAE A21 fE] 971(2.7 9 Jheha, 5 EQF wwkg ¥
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[1079]

[1080]
[1081]

[1082]

[1083]
[1084]

S=50dl 10-2805250

AANS B(5 x 25 nL)2 AA3 g,

EFES ofZatar, DAM(100 mL)o.& A A8t 23 oy 2
AZAN )L (Na,S0,), 3atar, sl =AY, JdE&S Agst A A9 A=2ateagy (A 59

EtOAc, 20-100%) TS, HPLC(H® D= AAlste] 33HE 50(41.5 mg, 6.7%) 2 BEE 51(14.0 mg, 2.2%9)S &
A BAZA S5

Al 22: 35HE 569 I

DCM(5 mL) &9 #7kA] 1(0.50 g, 0.52 mmol) ¥ TEF EﬂEa}oHﬂ 101 E(9.5 mg, 0.022 mmol)2] E& o]
g tolxolAHo]EQ] 15% §M(0.76 g, 1.00 mmol)S 7}8fal, Wk EFES 16A12F 5<F wwkseit). F719
oed tiolzolAH ) ES] 15% £H(0.76 g, 1.00 mmol)< 7}oh, 3AIZE FF A% wukslgith. F71e] oldE T
olzolA H o] EQ] 15% &9(0.76 g, 1.00 mmol)S 7Fa}aL, 48417k <t Al aksigict. whg £3%&
713, Azt A ARntE 29 (A F2] 0-60% EtOAc) 2 BAGte] FHFE 565 B3

ol& F7ke] AAl §lo] & GAlA AR&sith. 2 AMES HPLCCEY D= 5
AABAN FESAL.

AR 23: FFE 579 A

E(16 mL) F¢ S 56(0.32 g, 0.31 mmol), 2-{2-[2-(2-3}o]=EA| | EA] )| EA] |l ZA] ol ¥F-1-2-) (3 mL)
2 EQ80(Tweend0)(0.78 mL)e] w¥tE Z3tEo] > 15 W9/mg 124 (20 mg)e] #HA 3+ & B HE o
AzEAE 7FetAT. =S 4843t St A2l wkgk ths, F7he] 2-{2-[2-(2-3fo] EF Ao A ol
EA o EA ol &-1-2)(0.5 nL) S 718Fith. EFES 432417 FoF Aol wukdk ug, F7Fe] 2-{2-[2-
(2=l EFZ Ao A ol S A Joll HA] poll €F-1-2) (1 mL), E2180(0.26 mL) 2 > 15 ©$|/mg 1241(25 mg)2] =]
I EANE REESHY A 2HBAE THellth. EFES 4BAIF SoF ARolA] mukek thE, 9 A9 A
2rtE 289 (0.1% EFAFS Z2HE B F9 5-95% MeCN) thi, HPLC(WH D& A Aoz At & 57
IA(76 mg, 24%) =X F53HITE.
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[1085]

[1086]
[1087]

[1088]

[1089]

E=0d 10-2805250

omn

AN 24: 335 582 A

DMF(28 mL) %9 ZF7tA) A(1.00 g, 1.01 mmol) = CsyC05(0.69 g, 2.13 mmol)e] &E3tEol] 1,3-Z27<45E(0.26
g, 2.13 mmol)& 7}8baL, WS EIES A L2oA] 18417t F¢F wulkstI T, EtOAc(250 ml)E 7}sta, E3
0.1 M HC1(250 mL) % 9A4(250 mL)Z =& oz2 AHe thg, AZA7]L(NaS0,), FHstol 0?4711 &
AES Ayt A Ay I 2ulE 2T (DM 2 0-20% MeOH) 2 A A13te] 33E 58(0.78 g, 71%)S A2 A
t}.

?R

=

L
2
it
i
W)

¥4 A= R 2R AB)E 2= 85 119 SR, B 49 IR Bl lAlE

q
AN 21-249) AL AgSIL AT Aoke ol gatel Hshen.

ORI t/h? Ri R» Cl6% | RT/
R/S

26 1.5 H H ES:O sd 2.
g “o
d
27 15 H /\'y:\/s\f S 2.59
o

28 5 H O sd 3.42
'1.%/\/Q

S

[\
—_

29 3 H H}[\/O s 321
g
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[1090]

9 t/h? R R Cl6* | RT/
RIS | o
d
30 0.5 H - \H)E\/S? S 238
O
d
31 1 H R \H}CO S 3.55
32 3 H /\H}CO gd 3.86
g
33 25 H ﬁ sd 3.42
34 25 H /\/C/o sd 3.61
'1.LL
35 1 H H >CO sd 3.13
g
36 4 H Hf\/D S 5.88
37 4 H f\/D R 5.62
38 168° g ~-OH /\/C/O sd 3.59
g
39 4 H o \A sd 4.69
40 5 H sd 6.27
2 D
41 0.5 H F sd 4.74
f‘\ﬁ F
42 4 % ™"0H o \/A S 4.89
43 4 W ™"0H & \/A R 4.75
44 6 e ™"0H ,:*‘\/D sd 6.02
45 9 g ~-OH ‘;\/D sd 5.89
46 2 e ~OH S 433
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[1091]

ot t/h? Ri R, C16% | RT/
=]
RS | ™
47 2 w~-OH /A R 4.15
g
48 1 ™~ O s¢ 5.60
A
49 55 0™~ O - sd 6.81
/\([3]/ \/D
50 35 e R S 6.00
AR
51 35 N R R 5.61
/\g/ \/A
52 1.5 2 ™"0H /A S 4.62
g
53 1.5 2 ™"0H /A R 432
g
54 2 g ™~OH R \/A s¢ 1457
55¢ 5 H /\//:/o sd 3.78
C28 o4 24 s
(C28 Sujd)
56° e S R N St | 487
(e}
57¢ S o OV N st 351
(0]
e e d
58 ““**/\/\ﬁ:\gH g S 4.20
0
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[1092]

[1093]

® 5 & 49 3= 543

ook

NMR 'HNMR (400 MHz, DMSO-dé)

2~ 0
TE

(7o)

[M+NH4]"

26

56.56 —6.33 (m, 2H), 6.31 — 6.04 (m, 3H), 5.48 (dd, J
=14.7,9.6 Hz, 1H), 5.25 (d, J = 4.5 Hz, 1H), 5.08 (d, J
=10.2 Hz, 1H), 5.02 — 4.89 (m, 2H), 4.59 (d, J = 4.5
Hz, 1H), 4.18 — 3.84 (m, SH), 3.49 —3.37 (m, 1H), 3.37
—3.04 (m, 12H), 2.88 — 2.60 (m, 3H), 2.45 — 1.80 (m,
8H), 1.81 — 1.08 (m, 23H), 1.09 — 0.90 (m, 6H), 0.90 —
0.68 (m, 13H), 0.60 (q, J = 11.9 Hz, 1H).

11.4

1035.9

27

56.51 — 6.34 (m, 2H), 6.27 — 6.02 (m, 3H), 5.46 (dd, J
=14.6,9.6 Hz, 1H), 5.26 (d, J = 4.4 Hz, 1H), 5.09 (d, ./
=10.2 Hz, 1H), 5.04 — 4.92 (m, 2H), 4.63 — 4.54 (m,
1H), 4.09 — 3.88 (m, 3H), 3.83 — 3.65 (m, 1H), 3.48 —
3.38 (m, 1H), 3.30 —3.07 (m, 10H), 3.06 — 2.93 (m, 2H),
2.90 — 2.62 (m, 5H), 2.46 — 2.33 (m, 3H), 2.31 - 2.14
(m, 2H), 2.15— 1.94 (m, 2H), 1.95— 1.45 (m, 20H), 1.46
~1.10 (m, 7H), 1.10 — 0.89 (m, 6H), 0.90 — 0.69 (m,
13H), 0.60 (g, J = 11.6 Hz, 1H).

385

1063.9

28

5652631 (m, 2H), 6.31 — 6.06 (m, 3H), 5.45 (dd, J
=146, 9.6 Hz, 1H), 5.31 — 5.18 (m, 1H), 5.08 (d, J =
10.3 Hz, 1H), 5.01 —4.91 (m, 2H), 4.84 —4.71 (m, 1H),
4.59 (d, J = 4.6 Hz, 1H), 4.55 — 4.44 (m, 1H), 4.41 —
4.29 (m, 1H), 4.11 — 3.89 (m, 4H), 3.79 — 3.64 (m, 1H),
3.49 — 3.36 (m, 1H), 3.31 — 2.98 (m, 9H), 2.89 — 2.54
(m, 4H), 2.44 — 2.15 (m, 4H), 2.15 - 1.46 (m, 21H), 1.47
—1.10 (m, 7H), 1.12 — 0.92 (m, 6H), 0.88 — 0.70 (m,
13H), 0.60 (q, J = 12.0 Hz, 1H).

4.0

1002.0

29

56.52—6.32 (m, 2H), 6.30 — 6.00 (m, 3H), 5.60 — 537
(m, 1H), 5.37—5.18 (m, 1H), 5.14 — 5.04 (m, 1H), 5.01
— 4.82 (m, 2H), 4.61 — 4.57 (m, 1H), 4.09 — 3.45 (m,
10H), 3.49 — 3.35 (m, 1H), 3.28 — 3.13 (m, 8H), 2.91 —
2.63 (m, 2H), 2.47 — 2.16 (m, 3H), 2.14 — 1.95 (m, 2H),
1.95-1.47 (m, 17H), 1.46 — 0.92 (m, 15H), 0.91 — 0.69
(m, 13H), 0.67 — 0.53 (m, 1H).

987.9
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[1094]

NMR 'H NMR (400 MHz, DMSO-d)

2~ 0

THE
(%)

[M+NHa]"

30

86.67—6.34 (m, 2H), 6.32 — 5.89 (m, 3H), 5.70 — 5.42
(m, 1H), 5.38 — 4.85 (m, 4H), 4.65 — 4.50 (m, 1H), 4.14
—3.65 (m, 4H), 3.58 — 3.40 (m, 1H), 3.32 — 3.06 (m,
12H), 2.95 — 2.55 (m, 5H), 2.47 — 1.95 (m, 5H), 1.94 —
1.47 (m, 15H), 1.45 — 0.66 (m, 22H), 0.65 — 0.54 (m,
1H). 85 % 7617} BFHAL.

8.0

1049.9

31

5 6.64 —6.31 (m, 2H), 6.29 — 5.88 (m, 3H), 5.47 (dd, J
=122, 98 Hz, 1H), 532 - 5.19 (m, 1H), 5.17 — 4.85
(m, 3H), 4.71 —4.50 (m, 1H), 4.32 — 3.82 (m, 3H), 3.81
—3.37 (m, 6H), 3.33 — 2.96 (m, 10H), 2.91 — 2.59 (m,
3H), 2.46 — 2.31 (m, 2H), 2.29 — 1.81 (m, 6H), 1.80 —
1.36 (m, 15H), 1.34 — 0.69 (m, 20H), 0.61 (q, /= 11.5
Hz, 1H). 85H % 7707} #&H S,

21.5

1002.0

32

86.66—6.31 (m, 2H), 6.28 — 5.88 (m, 3H), 5.52 — 5.39
(m, 1H), 5.36 — 4.83 (m, 4H), 4.61 (d, /= 4.4 Hz, 2H),
4.15 — 3.85 (m, 3H), 3.85 — 3.50 (m, SH), 3.47 — 3.38
(m, 1H), 3.33 —3.24 (m, 4H), 3.25—-2.97 (m, 6H), 2.87—
2.65 (m, 3H), 2.44 — 2.31 (m, 1H), 2.27 — 1.79 (m, 7H),
1.77 — 1.48 (m, 15H), 1.47 — 1.36 (m, 3H), 1.33 - 1.10
(m, 5H), 1.09 — 0.65 (m, 19H), 0.65 — 0.53 (m, 1H).
871 % 85H7F HEH A5

23.0

1015.9

33

56.48 (d,J=1.6 Hz, 1H), 6.39 (dd, /=143, 11.2 Hz,
1H), 6.27 — 6.05 (m, 3H), 5.46 (dd, J = 14.7, 9.6 Hz,
1H), 5.26 (d, J=4.5 Hz, 1H), 5.12— 5.03 (m, 1H), 5.03
~4.90 (m, 2H), 4.58 (dd, J=4.5, 1.8 Hz, 1H), 4.12 —
3.85 (m, 4H), 3.81 — 3.68 (m, 2H), 3.48 — 3.37 (m, 1H),
3.37-3.10 (m, 12H), 2.91 — 2.66 (m, 2H), 2.45 — 2.32
(m, 2H), 2.31—1.95 (m, 3H), 1.95— 1.48 (m, 21H), 1.48
~0.90 (m, 13H), 0.87 — 0.69 (m, 13H), 0.60 (¢, J=11.7
Hz, 1H).

1001.9

34

86.50 — 6.45 (m, 1H), 6.45 — 6.34 (m, 1H), 6.27— 6.01
(m, 3H), 5.51 —5.41 (m, 1H), 5.29 — 5.23 (m, 1H), 5.12
~5.05 (m, 1H), 5.02 — 4.90 (m, 2H), 4.66 — 4.52 (m,

19.6

1001.9
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[1095]

NMR 'H NMR (400 MHz, DMSO-ds)*

2~ O
TH

(%)

[M+NH,]"

1H), 4.07 — 3.98 (m, 2H), 3.97 — 3.87 (m, 1H), 3.84 —
3.50 (m, 5H), 3.47 — 3.36 (m, 2H), 3.31 — 3.25 (m, 4H),
3.22 - 2.97 (m, 6H), 2.88 — 2.60 (m, 2H), 2.43 — 2.17
(m, 4H), 2.13 — 1.97 (m, 2H), 1.96 — 1.78 (m, 4H), 1.76
—1.60 (m, 10H), 1.57 — 1.13 (m, 11H), 1.13 — 0.94 (m,
7H), 0.91 —0.70 (m, 13H), 0.66 —0.53 (m, 1H).

35

56.54—6.32 (m, 2H), 6.30 — 6.00 (m, 3H), 5.60 — 5.37
(m, 1H), 5.37 - 5.18 (m, 1H), 5.14 — 5.01 (m, 1H), 5.01
~ 4.82 (m, 2H), 4.61 — 4.54 (m , 1H), 4.09 — 3.80 (m,
4H), 3.73 — 3.59 (m, 4H), 3.51 — 3.37 (m, 2H), 3.28 —
3.10 (m, 9H), 2.91 — 2.63 (m, 2H), 2.47 — 2.16 (m, 2H),
2.14—1.95 (m, 3H), 1.95 — 1.47 (m, 19H), 1.46 — 0.92
(m, 13H), 0.91 — 0.69 (m, 13H), 0.67 — 0.53 (m, 1H).

3.8

987.9

36

56.51 —6.34 (m, 2H), 6.29 — 6.04 (m, 3H), 5.46 (dd, .J
=13.6, 9.6 Hz, 1H), 5.31 — 5.23 (m, 1H), 5.16 — 4.86
(m, 3H), 4.65 — 4.54 (m, 1H), 4.13 — 3.85 (m, 3H), 3.81
~3.67 (m, 1H), 3.51 — 339 (m, 1H), 3.33 — 3.04 (m,
11H), 2.86 — 2.69 (m, 2H), 2.49 — 2.16 (m, 4H), 2.15 —
1.47 (m, 25H), 1.46 — 1.12 (m, 7H), 1.11 — 0.68 (m,
19H), 0.67 — 0.57 (m, 1H).

20.4

986.0

37

5 6.61 — 6.39 (m, 2H), 6.21 — 5.89 (m, 3H), 5.70 — 5.54
(m, 1H), 5.37 - 5.28 (m, 1H), 5.27 — 5.07 (m, 2H), 5.03
— 491 (1H), 4.67 — 4.58 (m, 1H), 4.12 — 3.88 (m, 3H),
3.84 — 3.70 (m, 1H), 3.64 — 3.49 (m, 1H), 3.33 — 2.99
(m, 11H), 2.85 - 2.69 (m, 2H), 2.59 — 2.54 (m, 1H), 2.47
— 2,40 (m, 1H), 2.35 — 2.12 (m, 2H), 2.05 — 1.78 (m,
6H), 1.77 — 1.46 (m, 17H), 1.45 — 1.06 (m, 9H), 1.05 —
0.67 (m, 19H), 0.64 — 0.53 (m, 1H).

985.9

38

$6.50 (s, 1H), 6.45—6.34 (m, 1H), 6.29 — 6.07 (m, 2H),
5.46 (dd, J = 14.7, 9.6 Hz, 1H), 5.33 — 5.16 (m, 1H),
5.14 — 5.04 (m, 1H), 5.01 — 4.90 (m, 2H), 4.52 — 4.44
(m, 1H), 4.08 —3.90 (m, 2H), 3.82 — 3.53 (m, 5H), 3.53

8.7

1046.0
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[1096]

NMR "H NMR (400 MHz, DMSO~ds)’

>~ O
TE

(%0)

[M+NH4]"

—3.40 (m, SH), 3.31 — 3.20 (m, SH), 3.20 — 2.92 (m,
8H), 2.86 — 2.61 (m, 2H), 2.43 — 2.31 (m, 2H), 2.30 —
2.16 (m, 1H), 2.16 — 2.00 (m, 2H), 2.00 — 1.78 (m, SH),
1.78 = 1.34 (m, 16H), 1.34 — 1.18 (m, 4H), 1.18 — 0.90
(m, 8H), 0.90 — 0.54 (m, 14H).

39

36.54—6.31 (m, 2H), 6.30 — 6.05 (m, 3H), 5.46 (dd, J
=124, 102 Hz, 1H), 5.31 — 5.24 (m, 1H), 5.14 — 4.86
(m, 3H), 4.65 — 4.54 (m, 1H), 4.20 — 3.92 (m, 3H), 3.83
—3.74 (m, 1H), 3.52 — 3.40 (m, 1H), 3.34 — 3.32 (m,
3H), 3.30 — 2.91 (m, 7H), 2.90 — 2.64 (m, 3H), 2.45 —
2.05 (m, 5H), 2.04 — 1.82 (m, 3H), 1.80— 1.47 (m, 1 1H),
1.46 — 1.13 (m, 7H), 1.11 — 0.69 (m, 19H), 0.66 — 0.55
(m, 1H), 0.52 —0.31 (m, 2H), 0.18 — 0.00 (m, 2H).

83H % 79H7} BEHL.

8.2

971.9

40

56.48 —6.44 (m, 1H), 6.39 (dd, J= 14.4, 11.2 Hz, 1H),
6.27 - 6.14 (m, 1H), 6.14 — 6.06 (m, 2H), 5.45 (dd, J =
14.6,9.7 Hz, 1H), 5.26 (d, J = 4.6 Hz, 1H), 5.11 5.05
(m, 1H), 5.01 —4.90 (m, 2H), 4.59 (d, J = 4.5 Hz, 1H),
4.11-3.98 (m, 2H), 3.95 (d, J= 4.5 Hz, 1H), 3.75 3.69
(m, 1H), 3.48 3.41 (m, 1H), 3.32 (s, 3H), 3.25 — 3.05
(m, 7H), 2.95 (dd, J=9.2, 6.8 Hz, 1H), 2.88 — 2.78 (m,
1H), 2.78 — 2.65 (m, 1H), 2.43 — 2.29 (m, 2H), 2.29 —
2.15 (m, 1H), 2.14 — 1.94 (m, 3H), 1.94 — 1.78 (m, 3H),
1.77 = 1.71 (m, 3H), 1.71 — 1.59 (m, 9H), 1.58 — 1.34
(m, 9H), 1.32 — 1.09 (m, 7H), 1.08 — 0.90 (m, 7H), 0.90
~0..69 (m, 13H), 0.60 (q, J = 12.0 Hz, 1H).

7.6

1000.0

41

§6.53 — 6.34 (m, 2H), 6.28 — 6.05 (m, 3H), 5.46 (dd, J
=124, 9.0 Hz, 1H), 532 — 5.24 (m, 1H), 5.09 (d, J =
10.2 Hz, 1H), 5.05 — 4.87 (m, 2H), 4.65 — 4.55 (m, 1H),
4.09 - 3.68 (m, 4H), 3.51 — 3.39 (m, 1H), 3.35 - 3.32
(m, 3H), 3.26 —3.12 (m, 7H), 2.95 — 2.55 (m, 5H), 2.46
~1.96 (m, 8H), 1.95 — 1.13 (m, 23H), 1.12 — 0.68 (m,

22.1

1022.0
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[1097]

NMR 'H NMR (400 MHz, DMSO-dé)

>~ O
T

(%)

[M+NHa]"

19H), 0.61 (dd, J = 12.4, 10.0 Hz, 1H).

83H & 82H7} A AH YL,

YF NMR (376 MHz, DMSO-ds) § -81.3 (d, J= 203 Hz),
-91.3 (d, J=1203 Hz).

42

56.51(d,J=1.4Hz, 1H), 638 (dd, J = 14.5, 11.2 Hz,
1H), 6.27 — 6.05 (m, 3H), 5.45 (dd, J = 14.6, 9.6 Hz,
1H), 5.36 — 5.24 (m, 1H), 5.07 (d, J=10.1 Hz, 1H), 5.01
— 4.87 (m, 2H), 438 — 430 (m, 1H), 4.13 — 3.95 (m,
3H), 3.83 — 3.71 (m, 1H), 3.63 — 3.39 (m, 6H), 3.33 —
3.09 (m, 6H), 3.06 — 2.90 (m, 4H), 2.85 — 2.62 (m, 1H),
2.44 — 2.30 (m, 2H), 2.30 — 2.14 (m, 1H), 2.15 — 1.77
(m, 6H), 1.77—1.46 (m, 14H), 1.46 — 1.13 (m, 7H), 1.13
~0.89 (m, 9H), 0.89 — 0.69 (m, 13H), 0.64 (q, /= 11.9
Hz, 1H), 0.52 — 0.37 (m, 2H), 0.18 — 0.02 (m, 2H).

1029.9

43

§6.57(s, 1H), 6.51 — 6.36 (m, 1H), 6.25 — 6.07 (m, 2H),
6.07 — 5.96 (m, 1H), 5.66 — 5.53 (m, 1H), 5.34 — 5.05
(m, 3H), 5.02 — 4.95 (m, 1H), 4.41 — 4.22 (m, 1H), 4.07
—3.87 (m, 3H), 3.79 (dd, J = 9.6, 2.2 Hz, 1H), 3.75 —
3.66 (m, 1H), 3.59 — 3.40 (m, 6H), 3.30 — 2.88 (m, 7H),
2.83 — 2.66 (m, 2H), 2.55 (d, J = 9.4 Hz, 1H), 2.38 —
1.79 (m, 7H), 1.79 (s, 23H), 1.18 — 0.54 (m, 23H), 0.42
(dt, J=7.4,2.2 Hz, 2H), 0.19 — -0.04 (m, 2H).

9.0

1029.8

44

$6.49 (d,J= 1.5 Hz, 1H), 6.46 — 6.33 (m, 1H), 6.27 —
6.06 (m, 3H), 5.45 (dd, J = 14.6, 9.7 Hz, 1H), 5.28 (d, J
=13.6 Hz, 1H), 5.08 (d, J = 10.2 Hz, 1H), 5.01 — 4.89
(m, 2H), 4.39 — 4.30 (m, 1H), 4.10 — 3.93 (m, 3H), 3.79
—3.66 (m, 1H), 3.62 — 3.39 (m, 7H), 3.32 — 2.89 (m,
10H), 2.79 - 2.62 (m, 1H), 2.49 — 2.31 (m, SH), 2.31 —
2.16 (m, 1H), 2.15 — 1.48 (m, 26H), 1.46 — 0.90 (m,
12H), 0.89 — 0.57 (m, 14H).

7.6

1043.9

45

56.50 (s, 1H), 6.47 — 6.32 (m, 1H), 6.27 — 6.07 (m, 3H),
5.45 (dd, J = 14.4, 9.9 Hz, 1H), 535 — 5.24 (m, 1H),
5.07 (d, J=10.1 Hz, 1H), 5.01 — 4.89 (m, 2H), 4.56 —

1029.9
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[1098]

NMR "H NMR (400 MHz, DMSO-de)'

20
T

(%)

[M+NH4]"

4.44 (m, 1H), 4.10 —3.90 (m, 2H), 3.78 — 3.66 (m, 1H),
3.55 — 3.42 (m, SH), 3.34 — 3.22 (m, 4H), 3.22 - 2.91
(m, 8H), 2.87 — 2.58 (m, 2H), 2.49 — 2.16 (m, 4H), 2.15
—1.77 (m, 9H), 1.75 (s, 2H), 1.73 — 1.46 (m, 14H), 1.46
—1.35 (m, 2H), 1.35 — 0.91 (m, 11H), 0.89 — 0.69 (m,
13H), 0.69 — 0.57 (m, 1H).

46

§6.55 — 6.33 (m, 2H), 6.29 — 6.06 (m, 3H), 5.46 (dd, J
=123, 10.1 Hz, 1H), 5.36 — 5.27 (m, 1H), 5.16 — 4.86
(m, 3H), 4.49 (d, J = 2.0 Hz, 1H), 4.08 — 3.76 (m, 4H),
3.56 —3.38 (m, SH), 3.34 — 2.93 (m, 11H), 2.77 — 2.67
(m, 1H), 2.45 —2.32 (m, 2H), 2.28 — 2.16 (m, 1H), 2.14
~1.87 (m, 4H), 1.86 — 1.46 (m, 15H), 1.45 — 1.10 (m,
8H), 1.09 — 0.91 (m, 7H), 0.90 — 0.68 (m, 11H), 0.67 —
0.59 (m, 1H), 0.54 — 0.24 (m, 4H).

12.7

1001.9

47

8 6.69 — 6.36 (m, 2H), 6.32 — 5.92 (m, 3H), 5.68 — 5.41
(m, 1H), 5.35 — 5.04 (m, 3H), 5.02 — 4.87 (m, 1H), 4.52
— 4.44 (m, 1H), 4.11 — 3.75 (m, 4H), 3.63 — 3.37 (m,
5H), 3.34 — 3.28 (m, 4H), 3.21 — 3.10 (m, 3H), 3.09 —
2.90 (m, 3H), 2.84 — 2.64 (m, 2H), 2.57 — 2.52 (m, 1H),
2.41 — 2.04 (m, 3H), 2.03 — 1.82 (m, 3H), 1.81 — 1.17
(m, 20H), 1.16 — 0.68 (m, 19H), 0.67 — 0.54 (m, 1H),
0.52-0.15 (m, 4H). 85H % 8307} #&=H Y.

2.8

1001.9

48

56.57—5.93 (m, SH), 5.58 — 5.36 (m, 1H), 5.33 — 4.86
(m, 4H), 4.35—3.68 (m, 13H), 3.20—2.95 (m, 7H), 2.83
—2.62 (m, 1H), 2.45 — 2.32 (m, 2H), 2.16 — 1.45 (m,
19H), 1.45 — 0.68 (m, 30H), 0.62 (q, /= 11.8 Hz, 1H),
0.54 — 0.23 (m, 4H).

10.0

1043.9

49

36.52 (s, 1H), 6.47— 6.34 (m, 1H), 6.29 — 6.07 (m, 3H),
5.55(dd, J = 12.4, 10.2 Hz, 1H), 5.36 — 5.28 (m, 1H),
5.14 — 4.89 (m, 3H), 4.28 — 3.94 (m, 7H), 3.78 — 3.68
(m, 1H), 3.42 (d, J= 7.0 Hz, 1H), 3.32 — 2.96 (m, 12H),
2.83 — 2.64 (m, 2H), 2.47 — 2.16 (m, 4H), 2.15 — 1.90

10.4

1071.9

- 183 -

SES5 10-2805250



[1099]

NMR 'H NMR (400 MHz, DMSO-ds)f

2~ 0
=

(o)

[M+NH.4]*

(m, 6H), 1.89 — 1.47 (m, 18H), 1.46 — 1.12 (m, 11H),
1.11 - 0.68 (m, 18H), 0.65 — 0.54 (m, 1H).

50

56.48 (s, 1H), 6.41 — 6.33 (m, 1H), 6.26 — 6.05 (m, 3H),
5.47 (dd, J = 12.4, 10.2 Hz, 1H), 5.29 — 5.23 (m, 1H),
5.12 — 4.89 (m, 3H), 4.28 — 3.92 (m, 7H), 3.82 — 3.75
(m, 1H), 3.49 — 3.39 (m, 1H), 3.31 — 3.07 (m, 9H), 3.06
— 2.94 (m, 3H), 2.76 — 2.66 (m, 1H), 2.45 — 2.29 (m,
2H), 2.27 — 2.16 (m, 1H), 2.13 — 1.82 (m, 6H), 1.78 —
1.51 (m, 13H), 1.45 — 1.15 (m, 10H), 1.09 — 0.68 (m,
20H), 0.67 — 0.55 (m, 1H), 0.49 — 0.36 (m, 2H), 0.20 —
0.04 (m, 2H).

6.7

1057.9

S1

5 6.58 — 6.34 (m, 2H), 6.27 — 5.97 (m, 3H), 5.68 — 5.55
(m, 1H), 5.29 — 5.23 (m, 1H), 5.17 — 5.06 (m, 2H), 5.02
~4.90 (m, 1H), 4.24 —3.90 (m, 7H), 3.79 (d, J= 7.8 Hz,
1H), 3.56 (d,./=8.0 Hz, 1H), 3.29 - 2.92 (m, 12H), 2.81
—2.73 (m, 1H), 2.59 — 2.52 (m, 1H), 2.34 — 2.20 (m,
1H), 2.19 — 1.85 (m, 5H), 1.76 — 1.45 (m, 14H), 1.43 —
1.06 (m, 12H), 1.04 — 0.69 (m, 19H), 0.68 — 0.54 (m,
1H), 0.49 — 0.34 (m, 2H), 0.20 — 0.00 (m, 2H).

22

1057.9

52

5 6.48 — 6.35 (m, 2H), 631 — 6.06 (m, 3H), 5.47 (dd, J
=1438,9.6 Hz, 1H), 5.27 (d, J=4.4 Hz, 1H), 5.09 (d, J
=10.2 Hz, 1H), 5.01 — 4.89 (m, 2H), 4.36 — 4.23 (m,
1H), 4.06 — 3.77 (m, 4H), 3.62 — 3.37 (m, 7H), 3.27 —
3.11 (m, SH), 3.10 — 2.87 (m, 4H), 2.78 — 2.65 (m, 1H),
2.45—1.84 (m, 5H), 1.84 — 1.16 (m, 23H), 1.16 — 0.90
(m, 10H), 0.91 —0.57 (m, 13H), 0.55 — 0.24 (m, 4H).

28.6

1015.9

53

56.64 (s, 1H), 6.56 — 6.38 (m, 1H), 6.31 — 6.03 (m, 3H),
5.71 — 5.58 (m, 1H), 5.44 — 5.10 (m, 3H), 5.01 — 4.83
(m, 1H), 4.35 — 4.20 (m, 1H), 4.11 — 3.97 (m, 1H), 3.97
~3.77 (m, 3H), 3.59 — 3.37 (m, 6H), 3.22 — 3.11 (m,
9H), 2.87 — 2.58 (m, 2H), 2.59 — 2.51 (m, 1H), 2.42 —
2.21 (m, 1H), 2.21 - 1.81 (m, SH), 1.80— 1.18 (m, 24H),
1.17 - 0.60 (m, 20H), 0.53 — 0.20 (m, 4H).

54

1015.9
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[1100]

o,
)
il

NMR 'H NMR (400 MHz, DMSO-ds)"

o~ 0
T

(o)

[M+NH.]*

54

§6.77 - 6.52 (m, 1H), 6.44 — 6.32 (m, 1H), 6.27 - 6.01
(m, 2H), 5.45 (dd, J=14.7,9.7 Hz, 1H), 5.37 - 5.20 (m,
1H), 5.10 — 5.00 (m, 1H), 5.00 — 4.89 (m, 2H), 4.52 (t,
J =53 Hz, 1H), 4.12 — 3.96 (m, 3H), 3.82 — 3.68 (m,
1H), 3.58 — 3.39 (m, 5H), 3.35 — 3.21 (m, 4H), 3.22 —
3.09 (m, 4H), 3.09 — 2.89 (m, 4H), 2.79 — 2.68 (m, 1H),
2.41 — 2.28 (m, 2H), 2.28 — 2.14 (m, 1H), 2.14 — 1.79
(m, 6H), 1.75 (s, 2H), 1.72 — 1.45 (m, 11H), 1.45 — 1.33
(m, 2H), 133 — 0.87 (m, 14H), 0.87 — 0.56 (m, 13H),
0.48 — 0.36 (m, 2H), 0.18 — 0.00 (m, 2H).

19.1

1015.8

55¢
C28 o] A1 A A
(C28 S i)

5 6.46 — 6.34 (m, 2H), 6.30 — 6.05 (m, 3H), 5.44 (dd, J
=14.3,9.8 Hz, 1H), 5.02 (d, /= 4.7 Hz, 2H), 4.94 (d, J
=7.6 Hz, 1H), 4.58 (d, J = 4.4 Hz, 1H), 4.09 - 3.96 (m,
2H), 3.88 —3.55 (m, SH), 3.31 (s, 13H), 2.86 —2.60 (m,
3H), 2.45 — 2.21 (m, 3H), 2.19 — 1.98 (m, 2H), 1.98 —
1.38 (m, 20H), 1.38 — 1.07 (m, 7H), 1.07 — 0.87 (m, 6H),
0.87 — 0.66 (m, 13H), 0.66 — 0.47 (m, 1H).

14.5

1001.8

56¢

56.50 (s, 1H), 6.45 — 6.34 (m, 1H), 6.27 — 6.07 (m, 3H),
5.46 (dd, J = 14.7, 9.7 Hz, 1H), 5.33 — 5.22 (m, 1H),
5.08 (d, J=10.2 Hz, 1H), 5.00 — 4.90 (m, 2H), 432 —
4.15 (m, 2H), 4.15 — 4.04 (m, 2H), 4.05 — 3.93 (m, 2H),
3.82 - 3.71 (m, 1H), 3.47 — 3.29 (m, 7H), 3.28 — 3.19
(m, 6H), 3.19 —3.09 (m, 5H), 3.08 — 2.98 (m, 1H), 2.77
—2.68 (m, 1H), 2.42 — 2.30 (m, 2H), 2.28 — 2.16 (m,
1H), 2.14 — 2.06 (m, 1H), 2.03 — 1.81 (m, 4H), 1.74 (s,
3H), 1.70 — 1.47 (m, 10H), 1.45 — 1.35 (m, 2H), 1.34 —
1.09 (m, 9H), 1.08 —0.87 (m, 6H), 0.89—0.70 (m, 13H),
0.61 (g, /= 12.1 Hz, 1H).

1062.0

57¢

5 12.68 (s, 1H), 6.65 (ddd, J = 15.7, 8.1, 1.8 Hz, 1H),
6.60 — 6.33 (m, 2H), 6.33 — 6.01 (m, 3H), 5.55 (dd, J =
14.6, 8.6 Hz, 1H), 5.26 (d, J = 4.6 Hz, 1H), 5.23 - 5.15
(m, 1H), 4.38 — 4.03 (m, 3H), 3.94 (dd, J= 7.0, 4.4 Hz,
1H), 3.81 — 3.67 (m, 3H), 3.66 — 3.55 (m, 1H), 3.55 —

24.4

1033.9
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[1101]

[1102]

[1103]
[1104]

[1105]

[1106]

S=S01 10-2805250

sHobE NMR 'H NMR (400 MHz, DMSO-dé)" 28 | [M+NH,]
(o)

3.45 (m, 1H), 3.43 —3.35 (m, 2H), 3.31 — 3.17 (m, 8H),
3.15 (s, 3H), 3.13 — 3.07 (m, 1H), 3.06 — 2.94 (m, 1H),
2.80 — 2.68 (m, 2H), 2.42 — 2.34 (m, 1H), 2.31 — 2.20
(m, 1H), 2.18 — 1.89 (m, SH), 1.77 - 1.38 (m, 14H), 1.38
— 1.07 (m, 8H), 1.06 — 0.87 (m, 16H), 0.87 — 0.75 (m,
1H), 0.74 — 0.65 (m, 3H).

s8¢ 56.66 (dd,J=15.6,8.0 Hz, 1H), 6.48 (dd, /=172, 1.6 | 71 1106.6
Hz, 1H), 6.41 (d,J = 12.1 Hz, 1H), 6.29 — 6.05 (m, 4H),
5.65 —5.51 (m, 1H), 5.27 — 5.17 (m, 2H), 4.57 (d, J =
4.3 Hz, 1H), 4.52 — 4.46 (m, 1H), 4.33 — 4.07 (m, 3H),
3.99 — 3.91 (m, 1H), 3.75 (d, J = 7.0 Hz, 2H), 3.67 —
3.53 (m, 2H), 3.32 - 3.27 (m, 3H), 3.21 - 3.11 (m, 4H),
3.09 - 3.01 (m, 3H), 2.86 — 2.71 (m, 3H), 2.47 — 2.19
(m, 3H), 2.18 — 1.85 (m, 5H), 1.79 — 1.41 (m, 18H), 1.37
—1.09 (m, 8H), 1.06 — 0.94 (m, 10H), 0.91 (d, J = 6.6
Hz, 3H), 0.88 — 0.78 (m, 1H), 0.76 — 0.62 (m, 4H)

¥ 4 9 F 59 digke]: 2 VAERA G 3, vk dubFel W 3o wle} =Y. 7]1S5E A7k 0
CollA kel A 7tolt}, el FaA] Wkgo] Ehddt 49, wheS -20TCoA vl A3 tfs, 0TA
o] WHkS ALEFaL, ol 0TolA FEdt wyke BaE futsk 4= 917] wjitolal; —40TCoA HI7ME 333

HERE o] ‘c-28 o3 ; R-o] A=

dubA el W 4(C-16 oH =
Aol 25: 35HE 609 A

DCM(24 mL) =9 27+ C(600 mg; 0.60 mmol) Z Alo|EF2Z R IHErL-(1.76 g; 24.4 mmol)9] nykgEl RN
-40 COHH Fe-EFAHEAL U435 (570 mg; 3.00 mmol) S 7FEktl. WS EFES 0CRE 7MdH®

% 8},
o] L:=AA 0.547F Bt aukET. W 2E 21 fEl 97127 9 Jbeka, 58 B wid g, &
e ofFsla, DOM(100 nl) & AHSrh. 2Fd ozl R AHAe (5 x 25 )= AHF ok, A
A7) (NaxS0,), ol#hata, #tatel $HAATG. WolBg At A A Azvhzae9 (32 F9] Et0Ac

20-100%) TFS-, HPLC(W®H 1) & AAlste] SHFE 60(41.5 mg, 10.9%)S 74 A=A F53190).
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[1107]
[1108]

[1109]

[1110]
[1111]

[1112]

[1113]

[1114]

durzlol vy 5(C-16 oHZ)
AAd 26: 3FE 619 A

SES5 10-2805250

2-w| E AT EHE(3 ml) F9 FIHA C(150 mg; 0.15 mmol)e] kel §-oo] AHL2oA FHa-EFFAHEL A3}
=(2.8 mg; 0.015 mmol)& 7FFAth. Wb E¥h=S 4541 E¢F Ak v, EtOAc(5 ml) B 3} FEhY
EF &902 g45qlal, ol & F9 30% HS0,(4 mL)E pH 72 ZHE zlejth. 5 F¢ wwd vhg, &
S BEleta, 4 & oY ofAEHE(2 X 4 nb)E FEUY. 2F¢E F71ES 2Unl) 2 GFU )R
AHG T, AR TS0, #Eel FEARG. FelBS HPLCCFW DE AAIste] 3EHE 61(31.1
mg, 19.9%)< £ nARZA FEIT

dukE el vy 6(C-16 EIZ)

AAd 27: 3FE 669 FA

DCM(3.5 mL) =9 FZ7rA C(150 mg; 0.15 mmol) L 2-[2-(2-WEA] | EA] )| EA]] 1%—1—%(242 mg, 1.47
° X

mmol)e] el &oMo] Et,0 52| FeCls9] 0.1 M &(140 upL, 0.015 mmol)& 7}akaL
Z7t9] Et.0 29 0.1 M FeCl3(193 pL, 0.015 mmol)S 7}8}aL, 5A17+
Lo(3 pL)&

NEEES

E‘_ 74]/\ RTIAE]

(
X O

&
ol do it

st

ghA) -20Cel A AAsk o5,
23} FEUEF
7185 5@ ml) ¥ 4G mb)E AFsta,
, EtOAc 9] 0-2% MeOH) tTh2-,

7betaL, &

SHES DOM(3 X 5 mL) o2 FE3AY. %=

A7t A A" m2atead ] (ANAF F9 50-100% EtOAc
HPLCOR D= AAlste] 34 66(16.0 mg, 9.5%)< $H4 wARA &

¥ 6: A5dle R XS Z2E 384 J1I9 s, R 69 e
of 25-279] HAHE AFEEt HAE Al o] &ste] FAlEIT).
shato PR R Cl16 | RT/ t/h?
RIS |
59 Int C e S
[Int C]
60 4 %/w sh 498 |3
b
61 5 R/\/O\ S 369 |45
62 4 %/ﬁ S 589 |4

- 187 -



[1115]

R H R Cl6 |RT/ |t/h?
RIS | &
63 4 %/\O R 572 |4
64 4 A sb 469 |15
g
65 6 ﬂzL/\/o\/\ o se 333 |9
66 6 UL NA Se 328 |10
O
674 7 n~\OH S 222 |24
684 6 w0 S 247 |16
694 6 % ™""0H R 277 |16
70 6 o} S 226 |13
NN N0H
71 6 0 Rf 244 |13
NN N0
72 6 N S 225 |13
HO
73 6 P LN Rf 244 |13
HO.
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[1116]

[1117]

E 7 F 69 sEc td 543} volH

s==4

10-2805250

§:],

=

o
=

NMR 'H NMR (400 MHz, DMSO-ds )

Y

(%)

[M+NH,4]"

60

86.49(d,J=1.6 Hz, 1H), 6.41 —6.33 (m, 1H), 6.28 — 5.99
(m, 3H), 5.45 (dd, /= 12.6, 10.1 Hz, 1H), 5.32 — 5.23 (m,
1H), 5.12 — 4.84 (m, 3H), 4.15 — 3.92 (m, 3H), 3.82 —3.74
(m, 1H), 3.62 — 3.37 (m, 3H), 3.34 — 3.22 (m, 4H), 3.19 —
3.05 (m, 5H), 3.04 — 2.91 (m, 6H), 2.84 — 2.62 (m, 2H),
243 —2.29 (m, 2H), 2.22 — 1.78 (m, 8H), 1.72 — 1.45 (m,
12H), 1.44 — 1.07 (m, 7H), 1.06 — 0.69 (m, 19H), 0.69 —
0.58 (m, 1H), 0.52 — 0.34 (m, 2H), 0.17 — 0.00 (m, 2H).
91 F 87H7F #EH 3%

10.9

1091.9

61

§6.50(d, J= 1.5 Hz, 1H), 6.45 —6.35 (m, 1H), 6.31 — 6.00
(m, 3H), 5.46 (dd, J = 14.7, 9.6 Hz, 1H), 5.35 — 5.24 (m,
1H), 5.15 — 4.89 (m, 3H), 4.11 — 3.89 (m, 3H), 3.85 — 3.75
(m, 1H), 3.66 — 3.50 (m, 2H), 3.48 — 3.36 (m, 3H), 3.32 —
3.06 (m, 13H), 3.05 — 2.94 (m, SH), 2.87 — 2.64 (m, 2H),
2.45 - 1.81 (m, 9H), 1.80 — 1.45 (m, 13H), 1.44 — 1.18 (m,
6H), 1.17—0.71 (m, 19H), 0.68 — 0.57 (m, 1H).

91 F 8707} F&EHA&.

19.9

1096.0

62

56.50(d, J= 1.6 Hz, 1H), 6.46 —6.32 (m, 1H), 6.29— 6.03
(m, 3H), 5.45 (dd, J=14.7, 9.7 Hz, 1H), 5.30 (dd, J= 8.7,
4.7Hz, 1H), 5.08 (d,.J= 10.3 Hz, 1H), 4.99 — 4.89 (m, 2H),
4.10 — 3.93 (m, 3H), 3.77 — 3.66 (m, 1H), 3.65 — 3.38 (m,
SH), 3.29 —2.90 (m, 14H), 2.80 — 2.58 (m, 2H), 2.47 - 2.16
(m, 3H), 2.16 — 1.47 (m, 29H), 1.45 — 0.90 (m, 12H), 0.89
-0.55 (m, 14H).

8.2

1106.0

63

5 6.62 (s, 1H), 6.51 — 6.37 (m, 1H), 6.25 — 5.98 (m, 3H),
5.66 - 5.53 (m, 1H), 5.35 — 5.27 (m, 1H), 5.24 (d, /= 10.2
Hz, 1H), 5.15 — 5.07 (m, 1H), 5.01 — 4.95 (m, 1H), 4.08 —
3.89 (m, 4H), 3.81 — 3.73 (m, 1H), 3.64 — 3.49 (m, 4H),
3.30 —2.89 (m, 15H), 2.81 — 2.64 (m, 2H), 2.52 — 2.40 (m,
2H),2.33 - 2.11 (m, 2H), 2.04 — 1.19 (m, 33H), 1.18 — 0.55
(m, 20H).

4.9

1106.0

64

5 6.62 — 6.27 (m, 2H), 6.21 — 5.92 (m, 3H), 5.47 (dd, J=
12.6, 10.1 Hz, 1H), 5.33 — 4.89 (m, 4H), 4.18 — 3.78 (m,

14.2

1077.9
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[1118]

=
B
1d

NMR 'H NMR (400 MHz, DMSO-dé)¢

2~ 0
THE

(%)

[M+NH4]

4H), 3.67 —3.39 (m, 3H), 3.34 — 2.90 (m, 16H), 2.78 — 2.66
(m, 1H), 2.45 — 2.05 (m, 4H), 2.04 — 1.45 (m, 18H), 1.44 —

1.09 (m, 7H), 1.08 — 0.58 (m, 18H), 0.54 — 0.19 (m, 4H).
89 5 8517} AEHUL.

5 6.49 — 6.33 (m, 2H), 6.29 — 6.02 (m, 4H), 5.46 (dd, J =
14.5,9.6 Hz, 1H), 5.30—5.17 (m, 2H), 5.14 — 5.04 (m, 1H),
501 —4.91 (m, 2H), 4.11 — 3.90 (m, 3H), 3.84 — 3.74 (m,
1H), 3.65 —3.39 (m, 10H), 3.29 — 3.20 (m, SH), 3.20 - 3.07
(m, 6H), 3.08 — 2.92 (m, 6H), 2.84 — 2.61 (m, 1H), 2.47 —
1.81 (m, 8H), 1.79 — 1.46 (m, 12H), 1.46 — 0.90 (m, 17H),
0.90 — 0.57 (m, 14H).

10.5

66

5 6.49 — 6.33 (m, 2H), 6.31 — 6.01 (m, 3H), 5.46 (dd, J =
14.6,9.6 Hz, 1H), 5.30—5.21 (m, 1H), 5.15 - 5.06 (m, 1H),
5.01 — 4.91 (m, 2H), 4.12 — 3.89 (m, 3H), 3.86 — 3.71 (m,
1H), 3.67 — 3.38 (m, 16H), 3.27 — 3.09 (m, 11H), 3.08 —
2.91 (m, 5H), 2.85 — 2.63 (m, 2H), 2.44 — 1.80 (m, 9H),
1.81—1.48 (m, 16H), 1.44—0.90 (m, 12H), 0.90 — 0.56 (m,
14H).

9.5

1183.7

674

56.82 — 6.44 (m, 1H), 6.44 — 6.35 (m, 1H), 6.30 — 6.06 (m,
3H), 5.46 (dd, J = 14.7, 9.5 Hz, 1H), 5.30 — 5.24 (m, 1H),
5.13 — 5.06 (m, 1H), 5.00 — 4.90 (m, 2H), 4.54 — 4.49 (m,
1H), 4.10 — 3.98 (m, 2H), 4.00 — 3.93 (m, 1H), 3.81 —3.70
(m, 1H), 3.65 — 3.52 (m, 2H), 3.48 — 3.40 (m, 3H), 3.30 —
3.08 (m, 12H), 3.07 — 2.98 (m, 2H), 2.96 (s, 3H), 2.83 —
2.69 (m, 1H), 2.55 — 2.51 (m, 1H), 2.44 — 2.33 (m, 1H),
228 —2.17 (m, 1H), 2.14 — 2.06 (m, 1H), 2.06 — 1.83 (m,
6H), 1.74 (s, 3H), 1.71 — 1.46 (m, 11H), 1.45 — 0.92 (m,
13H), 0.91 - 0.59 (m, 14H).

12

1081.8

681

56.48—6.41 (m, 1H), 6.41 —6.34 (m, 1H), 6.27 — 6.02 (m,
3H), 5.45 (dd, J = 14.5, 9.6 Hz, 1H), 5.30 — 5.23 (m, 1H),
5.12 = 5.05 (m, 1H), 5.00 — 4.96 (m, 1H), 4.96 — 4.90 (m,
1H), 4.39 —4.32 (m, 1H), 4.05 — 3.99 (m, 2H), 3.99 — 3.93
(m, 1H), 3.76 — 3.68 (m, 1H), 3.66 — 3.52 (m, 3H), 3.48 —

4.9

1095.8
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[1119]

NMR 'H NMR (400 MHz, DMSO-dé)®

2=~ 0

T

(o)

[M+NHa]

3.38 (m, 3H), 3.29 — 3.22 (m, 3H), 3.18 — 3.08 (m, 8H),
3.07 — 2.94 (m, SH), 2.87 — 2.69 (m, 1H), 2.43 — 2.30 (m,
2H), 2.27 — 2.15 (m, 1H), 2.14 — 2.00 (m, 2H), 1.99 — 1.78
(m, 6H), 1.75 (s, 3H), 1.71 — 1.47 (m, 12H), 1.47 — 1.35 (m,
2H), 1.34 — 0.89 (m, 11H), 0.89 — 0.53 (m, 14H).

691

56.60—6.51 (m, 1H), 6.51 —6.35 (m, 1H), 6.31 — 6.00 (m,
3H), 5.64 (dd, J = 14.3, 7.9 Hz, 1H), 5.35 — 5.07 (m, 3H),
5.03 — 4.93 (m, 1H), 4.54 — 4.33 (m, 1H), 4.08 — 3.94 (m,
2H), 3.91 (d, J = 4.7 Hz, 1H), 3.83 — 3.66 (m, 1H), 3.65 —
3.51 (m, 3H), 3.50 — 3.40 (m, 2H), 3.38 — 3.32 (m, 4H),
3.27 — 3.00 (m, 9H), 3.00 — 2.95 (m, 4H), 2.84 — 2.70 (m,
1H), 2.60 — 2.53 (m, 1H), 2.31 — 2.21 (m, 1H), 2.20 - 2.07
(m, 1H), 2.06 — 1.81 (m, 6H), 1.78 — 1.46 (m, 16H), 1.46 —
1.20 (m, 6H), 1.19 = 0.91 (m, 11H), 0.91 — 0.57 (m, 11H).

8.8

1095.8

70

6.48 —6.33 (m, 2H), 6.27 — 6.08 (m, 3H), 5.46 (dd, /= 14.8,
9.5 Hz, 1H), 5.30 — 5.23 (m, 1H), 5.13 — 5.06 (m, 1H), 5.01
—4.91 (m, 2H), 4.59 — 4.51 (m, 1H), 4.09 — 3.98 (m, 2H),
3.98 —3.92 (m, 1H), 3.83 — 3.72 (m, 1H), 3.64 — 3.37 (m,
11H), 3.27 - 3.09 (m, 9H), 3.07 — 2.92 (m, 6H), 2.82 - 2.69
(m, 1H), 2.44 — 2.35 (m, 1H), 2.28 — 2.15 (m, 1H), 2.14 —
1.80 (m, 8H), 1.76 — 1.46 (m, 12H), 1.46 — 1.34 (m, 2H),
1.34 — 1.19 (m, 4H), 1.19 - 0.91 (m, 9H), 0.91 — 0.53 (m,
14H).

9.9

1125.8

71

6.94 — 6.62 (m, 2H), 6.55 — 6.26 (m, 3H), 5.94 — 5.70 (m.
1H), 5.63 — 5.47 (m, 2H), 5.47 — 534 (m, 1H), 5.31 - 5.19
(m, 1H), 4.89 — 4.78 (m, 1H), 4.38 — 4.17 (m, 3H), 4.15 —
4.02 (m, 1H), 3.94 — 3.81 (m, 3H), 3.81 — 3.73 (m, 4H),
3.73 = 3.62 (m, 4H), 3.51 — 3.37 (m, 7H), 3.39 — 3.20 (m,
7H), 3.19 — 2.89 (m, 2H), 2.73 — 2.38 (m, 1H), 2.35 — 2.09
(m, 6H), 2.09 — 1.74 (m, 15H), 1.74 — 1.47 (m, 6H), 1.47 —
1.19 (m, 9H), 1.19 — 0.83 (m, 14H).

9.5

1125.8

72

6.96 —6.34 (m, 2H), 6.31 —6.07 (m, 3H), 5.47 (dd, J=14.6,
9.6 Hz, 1H), 5.31 - 5.25 (m, 1H), 5.13 — 5.06 (m, 1H), 5.03

1169.9
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[1120]

[1121]

[1122]

[1123]
[1124]

[1125]

[1126]

S=50dl 10-2805250

oty NMR 'H NMR (400 MHz, DMSO-de)® g [ [M+NH,]
(%)

— 491 (m, 2H), 4. 59 — 4.55 (m, 1H), 4.10 — 3.99 (m, 2H),
3.99 —3.93 (m, 1H), 3.84 — 3.73 (m, 1H), 3.67 — 3.56 (m,
2H), 3.56 —3.46 (m, 10H), 3.46 — 3.39 (m, 3H), 3.26 —3.09
(m, 9H), 3.08 — 2.98 (m, 2H), 2.98 — 2.95 (m, 4H), 2.84 —
2.69 (m, 1H), 2.44 — 2.33 (m, 2H), 2.30 — 2.18 (m, 1H),
2.14-2.01 (m, 2H), 2.01 — 1.85 (m, SH), 1.75 (s, 3H), 1.72
~ 1.51 (m, 9H), 1.46 — 1.36 (m, 2H), 1.35 — 1.20 (m, 4H),
1.20 — 1.10 (m, 2H), 1.10 — 0.92 (m, 7H), 0.92 — 0.72 (m,
13H), 0.65 (q, /= 11.9 Hz, 1H).

73 6.59 — 6.52 (m, 1H), 6.50 — 6.33 (m, 1H), 6.28 — 6.01 (m, | 8.1 | 1169.9
3H), 5.67 — 5.42 (m, 1H), 5.29 — 5.06 (m, 3H), 5.04 — 4.92
(m, 1H), 4.61 — 4.50 (m, 2H), 4.10 — 3.90 (m, 3H), 3.89 —
3.74 (m, 1H), 3.74 — 3.38 (m, 15H), 3.33 — 3.22 (m, 1H),
3.24 —3.08 (m, 7H), 3.10 — 2.91 (m, SH), 2.81 — 2.63 (m,
2H), 2.58 — 2.52 (m, 1H), 2.43 — 1.81 (m, 9H), 1.81 — 1.47
(m, 16H), 1.46 — 1.19 (m, 3H), 1.19 — 0.90 (m, 8H), 0.90 —
0.54 (m, 14H).
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w
o

glo]e]
welol AR el Aol kst Aol AE Er 2AdA (1) ol ME/EANN ] FKEP 5
Al A SN (D) ol HOIE P SR 0 A%l Solgel el $ ASIHOol. el

Biol.(2013) 33: 1357- 1367). T}%&F FKBP &=A|7} 317

AAjof o A AME-H T

A Ao 28:

FKBP12¢] Uit A% NI =E ZAA37] $1% SPR AA

Hlo}s10] (Biacore) 8K IEx 8k+(Cytiva)E AFE3te] ®|QE|L3lE avi-FKBP12E AEHEHEY H(Cytiva
Series S SA)ol TASIAZATE. 1000 RUY 1AZ 428 A7 98+, 2 ug/mlY HLEIIE avi-
FKBP12E 10 pl/E9 #&2o2 100% &< FUsdth. 25 100X 24 =2 DNSO Tl 8435ktt.
50 mM HEPES pH 7.5, 150 mM NaCl, 2 mM MgCl,, 1 mM DTT, 0.05% E91-20 @ AzxH A& A o 100H]=
AR (9719] F=, 3wl F4, 0.08 - 500 nM). =tuleo]Als FHF MEZRAM ALRSATHONY] 5=, 3l
34, 0.02 - 100 nM). L TS, 3E A AL 100 uL/HEOE 120% HE A7F B FEE ZUAIHEA &
A F9stch. sle)s 3600% =< RUEHsFtE. 50 mM HEPES pH 7.5, 150 mM NaCl, 2 mM MgCl,, 1 mM
DTT, 0.05% E<1-20, 1% DMSOE ©13d HHEA] A3t @ F7) E‘lﬂ.ﬂ dolHE 101 23 =g Ags}
o] 4% &% ka(1/Ms), 38 %= kd(1/s) 2 3= KdM)E SH3 . 82 AMew 3}3+Eo| FKBP12 %
A A% K(oM) & Z33}ar; 0.3 nM »wke] FKBP12 A% A% K& zZe ﬂ%%% A=A, 0.3 oM HA 1
M-S BEA, 1.0 nM 232 CEA FA ST},

AAld 29: FKBP519] tist A =& AA37] $3 SPR AF

32 o
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[1127]

[1128]

[1129]

[1130]

[1131]

[1132]

[1133]

[1134]

[1135]

[1136]

S50l 10-2805250

Hlo}zo] 8K = 8k+(Cytiva) S AM83te] v E]d3lE avi-FKBP51S ~EHE| Y H(Cytiva Series S SA)el
TASAATE, 2000 RUY 2AZ} 53 @457 959, 3 pg/mle] v LEIsE avi-FKBP51E 10 pl/%9
&z 360% B¢k FASIY. FgEZIE 100X g FEZ DMSO sol F435sith. 50 mM HEPES pH 7.5,
150 mM NaCl, 2 mM MgCl,, 1 mM DIT, 0.05 % E91-20 2 AxW AL sjaN Fo 10002 343 tH(8/19] &
T, 34 314, 0.5 - 1000 nM). 1 o, SFE A AS 100 uL/FoE 120 HEF A B EE TV
FIAA SAUE =989k, 50 mM HEPES pH 7.5, 150 mM NaCl, 2 mM MgCl,, 1 mM DTT, 0.05% E¢-20, 1%
DMSOE Y WHZA ARESITE. b5 77 9% diolgE 1:1 A% 2Edd 4ty 4% £E ka(l/Ms),
Al = kd(1/s) ¥ 3= KA S FH3A .

¥ 8L AWE 33E<] FKBP51 A A Ki(nM) ke E&3k3; 10 nM v ¥ke] FKBP51 A4 A3 K& zt= 3
FES AZA, 10 nM WA 100 nME BEA], 100 nM 272 CEA CEA ZTA|S}.

A Al 30: FKBP12¢9}e] A E¥A FAL E5Askstr] 418 SPR AA

Hjo}510] 8K H& 8k+(Cytiva)E AME3ste] H|QLEILSE avi-FKBP12E 2~E#ER]Y F (Cytiva Series S SA)dl
AAZAIHTE. 1000 RUS] A3} =5 @A) ¢98ke], 0.3 pg/mle B QEI3tE avi-FKBP12E 10 pl/&
o] f&o R 80x T FYsI Y. FRBY A% NS AxsFar(12719] %=, 34 84, 0.00011 - 20 uM),
100 nMe] FF2a= RF3HT. A-B-A T REE AE5te] Zhzte] g2 o] 9%k 13ty FKBP129] 3}
s wAskdn. Zzbel Rl 100 oM 84S FRB ¢ Al 120% b, siEl w9b 4202 E<b
FAsAT. T HE, FRB A4S 1202 AHF ARE % wEE S7MTIMA SARE FA8SI. 2htlol
A Az MZ2 A AFREITE. 50 mM HEPES pH 7.5, 150 mM NaCl, 2 mM MgCl,, 1 mM DIT, 0.05 % E-$1-20,
1% DMSOS 30 nl/#9 f&5o=2 ¥d HHZE AFESATE. e 77 593 dolHE 1:1 4% 24

o A% &% ka(1/Ms), 3NE] £E kd(1/s) @ H3& KA E =A3tct. w2 A3 2 s 4%, D= %
£o WA w2 A AH = B4E ALt JE= KA E AA 3.

¥ 9% AdgdE 33E9] FKBP12 4 534 K(nM) #hS X &ska; 300 nM vwke] FKBP12 49 EH3HA K& 2t
= F3ES A2 A, 300 nM WA 800 nME BEA], 800 nM 2H}E CEA ZAS}.

AAl¢) 31: FKBP513-9] A9 B A4S SA3s17] $1% SPR 24

@l s

Hjo}zio] 8K H= 8k+(Cytiva)E AM&3te] H|QEIE3}HE avi-FKBP51S ~EEFE]Y 3 (Cytiva Series S SA)dl
A FTE. 200 RUS] 2138} 58 G487 98k, 0.6 png/mle] B E|IStE avi-FKBP51E 10 pl/&9
fFrEHo 2 150% F¢ FHSHITE. FRBY] A% M AE Axsta(12719] 5%, 38 34, 0.00011 - 20 uM),
100 nMe] S22 a2 HFvh. A-B-A 4 RTFE AREste] Zbzte] ghg = ol ojgh 1A sk FKBP129] -3}
wastt. 7ol #ZE719 100 nM £9S FRB F¢ Hol 120% B¢k, &7 B¢ 420% B¢
J3FTh. 1 v, FRB A9 1202 HEH AIRF B¢ RS ZUMA7IEA SAUE T8I gluletol
S HAx WEZ A AFREHgITh. 50 mM HEPES pH 7.5, 150 mM NaCl, 2 mM MgCl,, 1 mM DTT, 0.05 % E91-20,
1% DMSOS 30 pl/#9 FHo= oY AR ARGt ths F7] 5938 HiolgE 111 4% Zdd AL
o A3t % ka(1/Ms), 8] £& kd(1/s) % 3= KAME 43t w2 23 2 g9
o] PAo mE A dH stE #AS Agste] WEE KdODE A48t

¥ 9% AdgdE 33HE9] FKBP51 4 H3HA Ky(nM) #h= X3 300 nM v wke] FKBP51 49 H3kA K& 2t
t}.
A A 32: mTORC1 A, mTORC2 A, AX L3, AlphalISA AF, & Hlojg &4

> Nt

o

= 33HES A=A, 300 nM WA 800 nMS BZA], 800 nM 2ZHE CEA #A|

AF-$-3F= AlphalISA 7] E(PerkinElmer Alpha SF Ultra™ Multiplex phospho(Thr389)/total p70 S6K Assay
Kit(Eu/Tb) ™= AlphalISA SF Ultra™ p-Ribosomal Protein S6(Ser240/244) Assay Kit)ell &3+ E~¥-p70 S6
71UAl (p70S6K pT389) R EAF-56 2|HF Tl d (pRPS6 pS240/pS244) €] I4bst =59 £41S2 E3) mTORCL
AA&S AAsAY. webs, PC-3 AEZ Al v % (DMEM:Ham's F12, basic(CLS Cell Lines Service GmbH,
Cat# 8204002)7} 9= 96 4 Y (Corning) T ule Z# o] E(Cat#3997)0] Z#ol"ata, F71¢ 5% & Elo}
&2 (FBS; Gibco, Cat# 10500064) &% 1.20E+06 AE/mL&E ®Z=et1, WAl 37°C, 5% CO.olA wjekatqich. th&

o, Axs F7kehe dgte =30 BNeA 12709 DS Ffehs AR wiAE Adsta, F7F 24413
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[1137]

[1138]

[1139]
[1140]
[1141]
[1142]
[1143]
[1144]
[1145]

[1146]

[1147]

SE53 10-2805250
5ot 37C, 5% CO oA AE &3] Aol mjd3FA ).

AF-8-3}+= AlphalISA 7]E (PerkinElmer, Alpha SF Ultra™ Multiplex p-AKT1/2/3(Ser473)/Total AKT1)el <%+
EXE-AKT(pAKT pS473)9] <lAkst 9] #2418 &3] mTORC2 IAIES AAsglth. PC3 Alx2E A4 wR
(DMEM:Ham's F12, basic(CLS Cell Lines Service GmbH, Cat# 820400a)7} &= 96 & Zdo]Eof| Zol&3}aL,
Z7}e] 10% FBSES 1.20E+06 A|Z/mLE HZ3}aL, ¥HA] 37°C, 5% C0.olA viekatgith. e o, AZE 718}

= agE SR H404 12709 9)E deks B4 A (106 FBS)E Ak, 647 F9F 37T, 5% (0,

oA wjekstdct. 1 &, wiAE FYstal, AEE PBSE Atk 1 v, AEE 7)o} x| (DMEM:Ham's
F12, basic; FBS §l&) <9 2gt= 3o F7F 18A%F &3 37T, 5% COoA A&sivt. 1 v, AZ

g3 AA, AEE 12% FBSEZ 15% &<t et 3itt.

mTORC1 % mTORC2 ZREFo| wE 2PS e §, AEE AlphallSA 71E7} 55 F712 247
T2 olA AAA ZHH Y (Roche cOmplete™ Protease Inhibitor Cocktail)(Cat#CO-RO)o] ZR-3 {3l B
of #sc). wEbA, &3 WMH 50 ulE AMESte]l AEE &3k, 4lolHHA 60% T

SHITE. 4000 rpm@® 53 FQF YAEE S ¥, AlphalISA AxAbe] T2 EF wel AHE FPsgivt.

£8% 10 vlo] a2 EH S o AE ®WX(acceptor mix) 2t EFEATH. Ao 247 FoF wj3 T =
Z(donor mix)E 7Fativh. A-2olA 2A17F <k F7FE ke §, AlphalISA A15E AlphaPLEX EEo] U+
PHERAstar ® FSX(BMG Labtech)olA #=&}ivk. i thzat(¥]3]|2/DNS0St 4 wiekd A¥) 2 A gz
(mTORC1: 0.1uM ujvfollzt A wjge AE; mTORC2: 1uM ujvfollx} A wigd AE)E 7|Htoe g,
NATE (ExcelFit) ¥ ZdugFS 58 A& HAEESE A, ZE 10650 A2 garte]il & H]s
& iz AFo® 5353,

Holel 24

ol
113
Ac)

% - 24 = 100+((HE - A dEz=a)/ (2 dHE=T -

)

I djEt = H)SF/DNS0S] EAlstel A AlE

A iz = 0.1 pM(nTORCL) <= 1 pM 2hapuko] A (mTORC2) o] EAlstel 4 A% Al

BCB0 g2 M E xa gare]sa AREste]l AXtsiglint. B 1050 A9l #papute]dl B vls|2 dizat
Eon FRAG(EHUNET 6719 /A Hiz).

E 102> AEs s8] oe p70S6K pI389 o] oAlel <& A%, mTORC1o ek ICo(n) #hs X3t
3L; < 0.1 nM®] mTORCIOl thdk ICoS 2zt shgte=S A=, 0.1 oM WA 0.8 nM& BE, 0.8 ZI}E (=

FAET, E 108 ®=3 1 uMollA] mTORC2 A& (%)S F3Fakck. mTORC29] oA : 1 mlo]aZE(u)lA1e] A
< 20% A1E, 1 uMell 9] B > 20% 2 40% PIwFe] A&, 1 uMell e C = 40% 2 60% vwre] A, 1 uM
ol D = 60% A&
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[1148]

[1149]

X 8: FKBP12 % FKBP51 215 A3 Ky #k

Sas FKBP12 K4 (nM) FKBP51 Kq (nM)
1 C B
2 A B
3 B C
4 A B
5 A B
6 A A
7 A B
8 A B
9 A A
10 B B
11 B B
12 B B
13 A B
14 B B
15 A B
16 A B
17 A B
18 B B

- 195 -

[

10-2805250



10-2805250

s==4

FKBP51 K¢ (nM)

FKBP12 Kq (nM)

19
20
21
22
23
24
25
26
27
28
29
30
31
32
34
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51

[1150]
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[1151]

[1152]

[1153]

FKBP12 K4 (nM)

FKBP51 K4 (nM)

B

W O O O O O

Q| »| O »| W A »| » O "

al O O«

63

64

65

66

67

68

69

el o] 41

> W | | W | W O

> w| w w| w w o

¥ 9: FKBP12 % FKBP51 4+ &4 A K, %

P FKBP12 4] FKBP51 3¢
# EEA Kq(nM) B84 Ky (nM)
1 B A

2 A B

3 C C

4 A B

5 C C

6 C C

7 A B

8 B B

9 A A
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s==4

%

A)
=
E3A Ka (nM)

FKBPS51

)

A Ka(nM)

FKBP12 4%

10
11
12
13
14
15

16
17
18
19
20

21

22
23
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