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f/\( BnBr ﬁ( LHMDS Q Ph 1 MSC[ EtsN
K,CO, PhCHO %0 OH 2 ppU
OH
H,N
OBn o8N > /j’ OBn
Og AP 1) RUC/NaIO, o coH HO O~y COH
e = N
-0 2) NaClO, 0
P-4 P-5 HO

p-6  OH

0Bn en
o} CO,Me J\/OH
(MeO),80; Oy -COMe  NalO, = ETUHN

—_— — 2 N -
NaHCO, N l
HO™ ~OH
Hoj\
OH
P.7 P8
0Bn Q OBn O Pd(0), CO
NBS
o} - O —_—
p.o P-10 F F
oBn O OH ©
oA ng PAC.H, o oY NaOH/EtCH
H — —
F O E 0
A1 1a
F F
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a) 2-Wg-3-[ (A e)ZA| |-4H-9] -4-2 (335 P-2)9] A,

14.0 Le] MeCN 2] 2000 g9 8}3t&E P-1(1.0 eq.)9] &efglol 2848 g9 W@ B =2ule]=(1.05 eq.)9} 2630 g

o] KyC03(1.2 eq.)E H7FeF3ITE. EFES 80TolA 5A1ZF B9t nRkstar, 13T YAAHY. HHAES o3

4. ode ¥ , 3.0 Lo THFE HFEel H7beiGivt. THF &S &

& 2LU=EA FEIAT. F7F AAglel, 3= P28 v ©AlA ARSI
J i

z, H), 7.4-7.3 (m, 5H), 6.37 (d, J = 5.7 Hz, 1H),

3kal, 5.0 L] MeCN= A= 3}
o] 3585 go] WAA H3tE P-2
oh. H NMR(300 MHz, CDCls) & 7.60 (d,
5.17 (s, 2H), 2.09 (s, 3H).

b) 2-(2-3|=FA]-2-dH o e)-3-[(d D&)A |-4H-3] &-4-2 (3= P-3)29] 4. 904 g9 v AHA 3=
P-29] 5.88 Lo THFE H7}star, o33 948 -60CE WZAIAL. THF F9 #lF Hl=(Egddaddoln
©)(1.25 eq.) 1.0 M €% 5.00 LE -60CoA & 290 &do 2417+ EoF H7l5t9tk. 2 3, 800 mLe
THF 9] 509 go =3 =(1.2 eq.)d] &NHS 60Tl H7}etar, wHg EFES -60TAA 1A7F B¢t
ool A (aging) A A TE. THF €4S 2T wwhol A 1.21 LY =% HCI, 8.14 L9 W 2 4.52 L9 EtOAce &
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§715% S, oo TaEel 163 Lo) BEAL ArAaw, Sastel (28), SHHE -39l Bral &
dels FEadth olvela 0.0 Lo Arhe BRdom ARsin AxAPomA, 95 gol HFE P-3 (5

SHE p-1O ZHE 74% £8)2 wFEZA 2S5, 1 NR(300 MHz, CDClz) & 7.62 (d, J = 5.7 Hz, 1H),
7.5-7.2 (m, 10H), 6.38 (d, J = 5.7 Hz, 1), 5.16 (d, J = 11.4 Hz, 1H), 5.09 (d, J = 11.4 Hz, 1H), 4.95
(dd, J = 4.8, 9.0 Hz, 1H), 3.01 (dd, J = 9.0, 14.1 Hz, 1H), 2.84 (dd, J = 4.8, 14.1 Hz, 1H).
¢) 2-[(B)-2-ddoed]-3-[ (A D) A |-4l-3] h-4-2 (35 P-4)9] 4. 8.82 L9 THF S 882 g¢
3}3FE P-3 (1.0 eq.)e] €] 30C mwho|A] 416 g9 Et;N(1.5 eq.)¥} 408 go] Wetdxd F=Zelo]=(1.3
Foith,  3HgtE P-37)F AlgbRl RS gl F 440 mlLe] NMP9} 1167 g¢] DBU(2.8 eq.)E 30CH]
R0 Hrbetar, wg EFES 3087 do)]AAAT. EFES 1.76 LY 16% SFALORE F3IA|Y)
1.76 L9 2% Na,SOsaq. 2 M AR, F715S 553 T, 4.419 EFAES Hristn, EgES
3Rk (33]). 4.67 LY daks HUbsk & EFES WE(ice bath)S ARSIl WZAIFL.  ofztsta
1.77 Lo &ito g MHSt Aoz, 780 g9 IFE P4 (94% FH)E ILIPEERA SS9, 1
NMR(300 MHz, CDCls) & 7.69 (d, J = 5.7 Hz, 1H), 7.50-7.25 (m, 10H), 7.22 (d, J = 16.2 Hz, 1H), 7.03
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(d, J =16.2 Hz, 1H), 6.41 (d, J = 5.7 Hz, 1H), 5.27 (s, 2H).

d) 4-S2-3-[(AIHE) A |-4H-T] S-2-Ft2 B2 (FEE P-5)9 4. 2.47 LY MeCN, 2.47 L2 EtOAc
9 2.47 LY H0 F9 822 g9 33HE P-4 (1.0 eq.)™ 11.2 g2 RuCly - nH,0(0.02 eq.)e] E35HEo] 25C =7k
oA 2310 go] Nal0,(4.0 eq.)E ZH7F&tATE. 1417 &<F ool A 3, 733 g2 NaCl0:(3.0 eq.)E 25T W]
ol A 7] EjbEel A7beklth. 1ARE st ool H A F, %Mi“% o 7sbar, 8.22 Lo EtOAc=E A3 331
v}, ofelo] 1.64 L 50% NasS:0saq., 822 mLe] H,0 2 630 nlLe] %% HC1S H7Metdtt. 435S 4.11 LY

EtOAcE FE3l3, F7]15ES XL 53, FAFE 4 Lo EFQS Hrbsta, E3ES 5503, 4
& ARgste] WAAIFT.  oistar 1 Lo EFde® MFHstL AxAPReRZHA, 372 g9 I3E P-5  (56%
S8)s 1PEZA SS9k H MR(300 MHz, CDCls) & 7.78 (d, J = 5.7 Hz, 1H), 7.54-7.46 (m, 2H),

7.40-7.26 (m, 3H), 6.48 (d, J = 5.7 Hz, 1H), 5.6 (brs, 1H), 5.31 (s, 2H).

e) 1-(2,3-U3| ESA| 22 9)-4-54-3-[ (T v ) ZA]-1,4-t] 3| E2-2-F] g A7t 2 545 (8§HE P-6)9] §F
7d. 1.53 Le] EtOH &9 509 g 3% P-5(1.0 eq.)® 407 g9 3-opv|-Z29-1,2-T]&(2.5 eq.)] &7
B2 65ColA 1417 H9F 18]al 80°CollA 6A17F H<F mukakelth, 200 mLe] EtOH 9] 18.8 go 3-ofw]y--3
23-1,2-115(0.1 eq.)& H7F §, EFES 80TColA 303F wnbskgivk.  W¥ZA17]aL 509 mLo] HO0E #H7F

3 5 BALS AT, ZAFE 2.54 LY HO9 2.54 LY AcOEtE H7FskoiTh. EEs 3 S

02 Lo] EtOAc® AFH3IT. 4430l 12°C mnkadlA 2,03 LY 12% 3ibs H7iste, 33E P69 24S
4 stith. ol #star 1.53 Lo A7k W02 MHea AxAgoe=zMN | 576 go 3FE P-6 (83% +£8)E 1
JEZA 5315 "H NMR(300 MHz, DMSO-dg) & 7.67 (d, J = 7.5 Hz, 1H), 7.5-7.2 (m, 5H), 6.40 (d, J

= 7.5 Hz, 1H), 5.07 (s, 2H), 4.2-4.0 (m, 1H), 3.9-3.6 (m, 2H), 3.38 (dd, J = 4.2, 10.8 Hz, 1H), 3.27
(dd, J = 6.0, 10.8 Hz, 1H).

f) WE 1-(2,3-Us|=EA L2 8)-4-S4-3-[(FAdHE) A |-1,4-1 3| = 2-2-I 72X/ o E  (3FE
P-7)9] 4. 2.88 L9 NP F9] 576 g9 3}3E P-6 (1.0 eq.: 5.8%9 H07} = e)el &84 431 g9
NaHCO5(3.0 eq.)<} 160 mLe] #WE 2 Qetto]=(1.5 eq.)S HA7}star, EFES A2 427F FoF wuksict,
5C2 W7zFAZ] & 1.71 Lo 2N HC1SF 1.15 Lo 20% NaClaq. S 10T m|grolA] E3Eo) Arlsle], 33HE 79
ARQE 58t Astar 1.73 Lo 02 M&sta AZRAIZIe24 507 g9 SH5HE P-7 (89% 78)S 1F
224 25390, H NMR(300 MHz, DMSO-dg) & 7.59 (d, J = 7.5 Hz, 1H), 7.40-7.28 (m, 5H), 6.28 (d, J

= 7.5 Hz, 10), 5.21 (d, J = 5.4 Hz, 1H), 5.12 (d, J = 10.8 Hz, 1H), 5.07 (d, J = 10.8 Hz, 1H), 4.83
(t, J =5.7Hz, 1H), 3.97 (dd, J = 2.4, 14.1 Hz, 1H), 3.79 (s, 3H), 3.70 (dd, J = 9.0, 14.4 Hz, 1H),
3.65-3.50 (m, 1H), 3.40-3.28 (m, 1H), 3.26-3.14 (m, 1H).
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[0136]

[0137]

[0138]

[0139]

[0140]

S=54d 10-1772610

g) WE 1-(2,2-U3|=Z Ao &) -4-&4-3-[ (A& ) ZA]]-1 4-Hs| =2-2-v g|d 725 Aol E (F3E P-
8)e] 4. 5.07 L MeCN, 5.07 L] H0 2 9.13 g9 AcOH(0.1 eq.) 59| 507 g9 3= P-7 (1.0 eq.)9]
E3E 390 g9 Nal0(1.2 eq.)E H7leta, TIES A2ox 2417 FoF wrkslglclh.  1.52 Lo 10%

Na;S,0;aq. & F7bshal, EFES $Fokar, 1002 YA 3. ofdfstal K0z AlFskar HdEAze=x, 386

1H), 7.42-7.30 (m, 5H), 6.33 (d, J =
(m, 1H), 3.80 (s, 3H), 3.74 (d, J =5.1

z, 2H), 6.29 (d, J = 7.5 Hz, 1H), 5.08 (s, 2H), 4.95-4.85

g9 BTFE P8 (80% F8)S TLAERA FSa4%ch. H NMR(300 MHz, DMSO-ds) & 7.62 (d, J = 7.5 Hz,
6.0 H
Hz, 2H).

h)  (3S,11aR)-3-HE-6-[ (ALY HE)SA1-2,3,11, 11la-EH| E&} 8] =2 [1,3]SAFE2[3,2-a] 9 2l = [1,2-d] 9] 2} -
5,7-t2 (3HHE P-9)9 3. 3.20 Lo MeOH €] 320 g9 3H3HE P-8 (1.0 eq.)® EFES 7ol sl
oH*] 13, 98 FFUT. FRE 1.66 L2 MeCN, 5.72 mLe] AcOH(0.1 eq.) 2 82.6 g2] (S)-2-o}v]

Za-1-2(1.1 eq.)& H7b8aL, =& 70CE 7hdstal, 70Tl 443t gt mnkstal, &3l
%%oﬂ 1.67 Lo 2-2 2323 Hrbsta, EFES w58t (23]). IR=S F2AA71aL o3kl 500 ol
o] ApbE 2-ZEREE AHGE F, 167 g9 e P9 (520 FE)E uFE ?E%}C’ﬂt} HNMR(300
MHz, CDCl3) & 7.61-7.55 (m, 2H), 7.40-7.20 (m, 4H), 6.53 (d, J = 7.2, 1), 5.46 (d, J = 10.5 Hz, 1H),

5.23 (d, J = 10.2 Hz, 1H), 5.20 (dd, J = 3.9, 9.6 Hz, 1H), 4.46-4.34 (m, 1H), 4.31 (dd, J = 6.6, 8.7
Hz, 1H), 4.14 (dd, J = 3.9, 12.3 Hz, 1H), 3.79 (dd, J = 9.9, 12.3 Hz, 1H), 3.62 (dd, J = 6.9, 8.7 Hz,
M), 1.38 (d, J = 6.3 Hz, 3H).

r?iPF

i) (38S,11aR)-8-B 2 2-3-vE-6-[ (AL e)2A]]-2,3,11, 1la-HEZHS) =2 [1,3]SAZ2[3,2-a] 9 g =[1,2-
d1g k-5, 7-1)2 (3}3E P-10)9 4. 780 mLe] NMP 9 156 g 3}3HE P-9 (1.0 eq.)9 <& el 93.6
g9 NBS(1.1 eq.)E #H7}sta, EFES ALox 2.547 S¢F vt whe E3&ES 3,12 LY H00 #H

7Verdh.  oslal 8.0 Lol H02 MASI AZAZLOZM, 163 g2 3TE P-10 (84% 48)S LI EZA
s=5th. H NMR(300 MHz, DMSO-dg) & 8.37 (s, 1H), 7.55-7.50 (m, 2H), 7.42-7.25 (m, 3H), 5.34 (dd,

J =3.6, 9.9 Hz, 1), 5.18 (d, J = 10.8 Hz, 1H), 5.03 (d, J = 10.5 Hz, 1H), 4.53 (dd, J = 3.6, 12.0
Hz, 1H), 4.40-4.20 (m, 2H), 3.99 (dd, J = 9.9, 11.7 Hz, 1H), 3.64 (dd, J = 5.7, 8.1 Hz, 1H), 1.27 (d,
J =6.3Hz, 3.

i) (3S,11a8)-N-[(2,4-t)ZF o 2o d)Ma]-3-Hg-5 7-t) 5 42-6-[ (A D&)A ]-2,3,5,7,11, 11a-F A} 3| =

2[1,3]5AEE[3,2-a]l 9 8 = [1,2-d] F 2 -8-7t 2 JAM = (33E P-11)9] 4. dabsterd #9718t A,
816 mL2] DMSO 52| 163 g9 3= P-10 (1.0 eq.), 163 mLe] i-Pr2NEt(2.5 eq.), 68.4 mL2] 2
Aol (1.5 eq.) 2 22.5 g9 Pd(PPhs)4(0.05 eq.)d E3ES 90TColA] 7TAIZF B¢ wukatict.

AAES AAS 50 mLe) DMSOE A Hska 11.3 g9 Pd(PPhy),(0.025 eq.)E H7}gH &, wh3 Z3ES T4

dikster s E971sk A 90TCol Al 2417 &QF kst WA JAES AASEL 2.0 Lo AcOEt<}:
2.0 L9 HO0Z H7IS 3, §71%S 1.0 L9 IN HClag.9 1.0 LY HO0E AMAHsta (23), £45< 1.0 LY

AcOBt® FE3lrh. f7155S FH I sHath. ARES dupbd 48 a=vteEadalste] 184 g9 3}
Sakednh. H NMR(300 MHz, CDCly) & 10.38 (t, J = 6.3 Hz, 1H), 8.39

o
k]

2
4 =

SHE P-11 (96% +8&)S XUE

(s, ), 7.75-7.25 (m, 7H), 6.90-6.70 (m, 2H), 5.43 (d, J = 10.2 Hz, 1H), 5.24 (d, J = 10.2 Hz, 1H),
5.19 (dd, J = 3.9, 9.9 Hz, 1H), 4.63 (d, J = 6.0 Hz, 2H), 4.50-4.25 (m, 3H), 3.86 (dd, J = 9.9, 12.3
Hz, 1H), 3.66 (dd, J = 6.9, 8.4 Hz, 1H), 1.39 (d, J = 6.0 Hz, 3H).

k) (3S,11aR)-N-[(2,4-0&F e =2dd) W d ]-6-3| =FA]-3-HE-5,7-T] & 4-2,3,5,7,11, 1la-AS| =2 [1,3] =%
AFER[3,2-a]l 9 E[1,2-d] 9 g-8-7t 2 A = (SEE 1la)o] B4, 4 F97IstelA], 3.31 L] THF<:
0.37 L2 MeOH Z<| 184 g9 3lg%&E P-11 (1.0 eq.)¥ 36.8 g2 10%Pd-CS E3ES 3AI%F B¢ wuksict.
AAE(Pd-C)S o] }aslar THR/MeOH(9/1) 2 Al1AH 3k 36.8 g9 10% PAd-CE 713 & £35S 4 H9)7]8}9)
A 2087 wRkeklth. HAE(PA-C)S o7sta THF/MeOH(9/ D) & AlA e §, ofdS 5333, 200 mLe]
AcOEtE ZHgEol #H7keh &, ofe 93] &3HE 1lad] wAA 1PES 5350, AHEES AL, 4.0
Lo CHCls/MeOH(5/1)% FZ3}Ith.  CHCly/MeOH €9M-S w%alal 250 nlLe] AcOEtE FHFEo H7beh &, o3
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[0141]

[0142]

[0143]
[0144]

[0145]

[0146]

S5S0d 10-1772610

of efa shghe 1al mAA n¥=S FESRIT. A ndeES @A, shdel os 8.2 L
MeCN/H0(9/ D)l oA . ofafgt 5, ofeis FFakqltt. izl 1.5 Lo EtOIE H7lstal, EdE<s
sESAY (33]). AFEe dAsta ofdtetal AxAZ -, 132 g9 e la (88% E)E ALFEEA T

Sepeltt. I NMR(300 MHz, DMSO-ds) & 11.47 (brs, 1H), 10.31 (t, J = 6.0 Hz, 1H), 8.46 (s, 1H), 7.40

(td, J = 8.6, 6.9 Hz, 1H), 7.24 (ddd, J = 2.6, 9.4, 10.6, 1H), 7.11-7.01 (m, 1H), 5.39 (dd, J =

10.4 Hz, 1H), 4.89 (dd, J = 4.2, 12.3 Hz, 1), 4.55 (d, J = 6.0 Hz, 2H), 4.40 (dd, J = 6.8, 8.6 Hz,
1), 4.36-4.22 (m, 1H), 4.00 (dd, J = 10.2, 12.3 Hz, 1H), 3.67 (dd, J = 6.7, 8.6 Hz, 1H), 1.34 (d, J =
6.3 Hz, 3H).

1) (3S,11aR)-N-[(2,4-0)ZF 29 d) W e ]-6-3| == A]-3-Hd-5 7-1]=4-2,3,5,7,11,11a- A} 8| =2 [1,3] %
AFER[3,2-a] 9 FE[1,2-d] 9 FH-8-Ft2EFA = A5 (SIRHE 1b)9 &4, 7Hgdl 93] 16.0 g9 IFE
la (1.0 eq.)E 2.56 L9 EtOHS} 0.64 L2 Hy00 &aiA1x1 &, o3k th2-, 39 mLe IN NaOHaq.(1.0 eq.)E
75CAA &N A7slgiel. |HAS A8 Aoz WAAAL. ATt 80 nlLe] EtOHE MHsta 7AZ2A
Z1o2x 13.5 g9 F3IE 1b (80% F8)E DI EZA FE3519). 'H NMR(300 MHz, DMSO-dg) & 10.73 (t, J
= 6.0 Hz, 1H), 7.89 (s, 1H), 7.40-7.30 (m, 1H), 7.25-7.16 (m, 1H), 7.07-6.98 (m, 1H), 5.21 (dd, J =

3.8, 10.0 Hz, 1H), 4.58 (dd, J = 3.8, 12.1 Hz, 1H), 4.51 (d, J = 5.4 Hz, 2H), 4.30-4.20 (m, 2H), 3.75
(dd, J =10.0, 12.1 Hz, 1H), 3.65-3.55 (m, 1H), 1.27 (d, J = 6.1 Hz, 3H).

AAL 1 {[(8S.11aR)-8-({[ (2 4-YEF e 2o ) dE o] - }Ft 2 W d)-3-H|&-5,7-t]$42-2,3,5,7,11, 11a-
AL =2 [1,3]1 A EZ(3,2-a]F B E[1,2-d] 9 etH-6-L 1A e wE Jl2ryolE

O

X -

o° 0

o

he &N \uﬂ

a) Fz2vd v Jl2ryoE, ZzzddEd F2ILIERYCE (3 ml, 33.7 mol)E fEFZ2ZHE (10

mL)oll &aA7Ia, 0CE WA AT, wEkS (1.36 mL, 33.7 mmol)S ZA7FeF thS, Jd (2.73 mL, 33.7

mol)S A7Fsitt. WA FJEgRS 0CHA L 5} F9 2E2 ZF2HA skar, 14AIRE St ankekgitt.

dgHSs B2 AHA7]L(quenched), T4 AEZ4I0 R 3A8ta, HUERIWEoR FE33, FERIYEER,

ALZ MHsl, IMJEFoR AXAI T, sl EZ3dte, FRadd WY 2 HYo|EE Wt
5

ooz Stk H NMR (CDCly) & 5.72 (s, 2 H), 3.96 (s, 3 H).

g JlendolE. ZFzzuE HY Jl2HYo]E (2.05 g, 16.46 mmol)Z ofA|Ec] &&A7]
¥ (3.70 g, 24.69 mmol)= FH7tgk &, WEES

2 WYAHA sk, FgetelM sFeaL, =3 A HOIMIEFOoR A, tERE
ArE AFstaL, A EFOR A Fetsloll A FFAIAA, Le=vd HE 712

3 B oama =359, H MR (CDCly) & 5.92 (s, 2 H), 3.93 (s, 3 H).

¢) {[(3S,11aR)-8-({[(2,4-tZF oz d)rd |o}v| = }7t 2 B d)-3-v&-5,7-t] & 4-2,3,5,7,11, 11a-FA}3]| =
2[1,3]18A£2(3,2-a]l 9 =[1,2-d] 9 2-6-L ]S 1 dE g gl=2Rdlo]E.  1b (30 mg, 0.070 mmol)<}
EE (29 mg, 0.209 mmol)S Eol dAEA7IZ, HESHHAIEF sto|==al Aio]E (24 mg, 0.070
mol)E 713 thg UZFR2veks Hrhekedth. 58 nwtete] Fid 24 898 53T, 2owvdE
vE JF2HYolE (19.5 mg, 0.091 mmol)E TIEZuve S gMoz HIstsitt.  3A17F nwtste] kA3 Wk
SAAY. WSES &5 UFRdeoer 3Xsta, gEFRRdder FEsu, FHMUER, dF2 AFs
3, JAHERFOR AFAT7|A, At A2vEIHT (1-12% WE-s/tS 22 78 8= Ak,

EA 3ES =53 H NVR (CDCly) & 10.21(m, 1 H), 8.44, (s, 1 H), 7.32 (m, 1 H), 6.80 (m, 2
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[0147]

[0148]

[0149]

[0150]

[0151]
[0152]

[0153]

SES4 10-1772610

H), 5.88 (d, J = 6.8 Hz, 1 H), 5.79 (d, J = 6.4 Hz, 1 H), 5.31 (m, 1 H), 4.49 (d, J =6 Hz, 2 H),

4.43-4.32 (m, 3 H), 3.92 (m, 1 H), 3.81 (s, 3 H), 3.67 (m, 1 H), 1.39 (d, J = 6.4 Hz, 3 H). ES' MS:
494 (M+1).

{[(35,11aR)-8-({[ (2, 4ty ZZ ¢ 27D E ol )7t n d)-3-wE-5,7-t] & 4-2.3,5,7,11, 11a-
2[1,3]8AF2(3,2-a] 92 =1, 2-d] F & -6-Ld | SA e 2-(HESA])dE 72 H Yo E

ERE
2413

2:
cIPARS Rk,

AN d 1o AE W fAEE MHS o] &sle] 2o rHE 2-(HEZA)E JLERYOE (122 mg, 0.468
mmol), 1b (50 mg, 0.117 mmol), EHAFZH (48 mg, 0.351 mmol) % E|EZFEHIEF Jlo]=2A HAHOlE (40
mg, 0.117 mol) 2HE ¥Al 83E<S Az, HNR (CDCly) 6 10.20 (n, 1 H), 8.42 (s, 1 H), 7.34

(m, 1 H), 6.80 (m, 2 H), 5.94 (d, J=6.8 Hz, 1 1), 5.87 (d, J = 6.4 Hz, 1 H), 5.30 (dd, J = 10, 4 Hz,
1H), 4.59 (m, 2 H), 4.43-4.29 (m, 5 H), 3.92 (m, 3 H), 3.70-3.61 (m, 3 H), 3.36 (s, 3 H), 1.40 (d, J

=6 Hz, 3H). ES MS: 538 (M+1).

AAle] 3 {[(3S.11aR)-8-({[(2 . 4-tZF e 25D E Joln = }st2 B d)-3-wE-5,7-t]$4-2,3,5,7,11, 11a-
S| =21, 3] FAFER[3,2-a] 9 E =[1,2-d] 9 -6-L | SA  HE 1-HEod 2R o E

AAd 1o AmE I FAR ES ol gsle] g evd I-Wdod FLERYo]E (140 mg, 0.574 mmol),
1b (50 mg, 0.117 mmol), ¥HAFZH (48 mg, 0.351 mmol) % EEZHFEIRF dlo]l==2x HAH)E (40 mg,

0.117 mol) Z5E] %A &32S AxakAch.  H NR (CDCls) 6 10.29 (m, 1 H), 8.44 (s, 1 H), 7.29 (m,
1 H), 6.77 (m, 2 H), 5.84 (s, 2 H), 5.27 (dd, J = 9.6, 3.6 Hz, 1 H), 4.88 (m, 1 H), 4.56 (m, 2 H),
4.40-4.29 (m, 3 H), 3.89 (m, 1 H), 3.65 (m, 1 H), 1.37 (d, J = 6.4 Hz, 3 H) 1.26 (m, 6 H). ES MNS:
522 (M+1).

2 A o 4 {[(3S.11aR)-8-({[(2 4-g = 2o E ol }Ft2 1 d)-3-H g -5 7-T] %
2,3,5,7,11,11a~ A =2 [1,3] SAE R [3,2-al F 2 = [1,2-d] F 2 -6-L | SA e 2-{[2-(HE S 1) gl ]2
Alreld g2 R ol

E
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[0154]

[0155]

[0156]

[0157]
[0158]

[0159]

[0160]

SES4d 10-1772610

Ao 1o AE wHy fAREE WS o] gt o TuE 2-{[2-(HEZA)AE]SA Y FFEH YO E

(57 mg, 0.187 mmol), 1b (40 mg, 0.094 mmol), BHFZ-E (39 mg, 0.281 mmol) H HEZFEHURE sSloj==
2 Ao E (32 mg, 0.094 mmol)ZRE] ®A SFFELS A2k H NR (CDCly) & 10.21 (m, 1 H), 8.44
(,s, 1H), 7.32 (m, 1 H), 6.81 (m, 2 H), 5.93(d, J =6.4Hz, 1 H), 5.83 (d, J =6.4 Hz, 1 H), 5.30
(dd, J= 10, 3.6 Hz, 1 H), 4.59 (m, 2 H), 4.43-4.27 (m, 5 H), 3.93 (m,1 H), 3.77-3.61 (m, 5 H), 3.52

(m, 2 H), 3.35 (s, 3H), 1.38 (d, J = 6.4 Hz, 3 H). ES' MS: 582 (M+1).

A 50 {[(3S,11aR)-8-({[(2.4-YZF 2 D)W E |ojn| = }ytEw d)-3-wd-5,7-t] & 4-2,3,5,7,11, 11a-
S| =21, 3] SAFER[3,2-a] 9Bl = [1,2-d ] 9 S -6-L | SA N HE 2-3|=F A€ 2R Y0 E

a) {[(3S,11aR)-8-({[ (2, 4-TI&F e =ad)m g |otr] =} 72 d )-3-w9-5,7-1]%4-2,3,5,7,11, lla- AL =
21,3123, 2-a] 9 (1, 2-d]F 2 -6-L1SA Y 2-[(FdE)SA " FF2RYlo]E. AA4 1
of AWE W fAe WHS o]t S o=ME 2-[(IAdWE)ZA]ANE FFERY]E (126 mg, 0.374
mmol), 1b (80 mg, 0.187 mmol), EAFZHE (78 mg, 0.562 mmol) % ElEZIRE I E slo]l=2x AHo]E (64

mg, 0.187 mmol) ZHE] Wld HIH FEAZ AZFstrt. " ONMR (CDCIs) & 10.21 (m, 1 H), 8.45 (s, 1 H),

7.34-7.25 (m, 6 H), 6.78 (m, 2 H), 5.92 (d, J = 6.8 Hz, 1 H), 5.82 (d, J =6.4 Hz, 1 H), 5.26 (dd, J =
10, 4 Hz, 1 H), 4.57-4.52 (m, 4 H), 4.44-4.23 (m, 5 H), 3.84 (m, 1 H), 3.71 (m, 2 H), 3.60 (m, 1 H),

1.33 (d, J =6 Hz, 3H). ES MS: 614 (M+1).

b) {[(3S,11aR)-8-({[(2,4-TO)=F o =) v g Jo}n| = }7} 2 R )-3-WE-5 7-T] L 4-2 3,5,7,11,11a-8
AV ER2[1,3]SAERE[3,2-a] 9 g % (1,2-d] 9 S A-6-L | SA HHE 2-3|=FAldd Fl2HYo|E. A (a)&
HFEe FA (97 mg, 0.158 mmol)E wWE&Eo] &aA17]5, &4 10 w.t. % ZEF (97 ng)S da #4971
ol A H7bsth. EFES 50 psi FASHIA 14470 FoF wutelar, Aglo|ES £ ousla, ofAg 7t
Qato A EEAAA, BA TR WA pFPZaA S5tk H NR (CDCl,) 6 10.12 (n, 1 H), 8.43

(s, 1H), 7.34 (m, 1 H), 6.82 (m, 2 H), 6.02 (d, J = 6.8 Hz, 1 H), 5.90 (d, J = 6.4 Hz, 1 H), 5.29
(dd, J = 10, 4 Hz, 1 H), 4.67-4.52 (m, 3 H), 4.40-4.35 (m, 3 H), 4.23 (m, 1 H), 4.01-3.92 (m, 2 H),

3.79 (m, 1 H), 3.71-3.63 (m, 2 H), 1.41 (d, J = 5.6 Hz, 3 H). ES' MS: 524 M+1).

A 6: {[(3S,11aR)-8-({[(2.4-YEF 2 D)W E |ojn| = }ytEw d)-3-wd-5,7-t] & 4-2,3,5,7,11, 11a-
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[0161]
[0162]

[0163]

[0164]

S==35| 10-1772610

A =2 [1,3]5AFE (3, 2-al ¥ g = [1,2-d] e -6-L 1 S5A e 2-(EAF=SA)olld JFERYo]E K=

s

a)  2-((vz=[Ede) SA x2S ADol" {[(3S,11aR)-8-({[(2,4-TEF 23 ol =}l 2 R
9)-3-wg-5,7-t]%%4-2,3,5,7,11,11a- A 3| =2 [1,3] A2 (3, 2-a] 9 2 = [ 1, 2-d] 9 &0 -6-L 1 A e &)
Ft2Rue|E, ¢l N N-tjo] A 2H-F ¥ Solu|tho]| EE F9] L oA] t]Z22we 29| {[(3S,11aR)-
-({[(2,4-gEF o2 d)md]olu| = }7tE2 1 d)-3-WE-5,7-1]54-2,3,5,7,11, 1la-FAB| =2 [1, 3] SAIE R
[3,2-alF = = [1,2-d]F et -6-L ] SA " 2-3|=F Al Y 7F2HYo]E (49.4 mg, 0.094 mmol)$} HEZE
(79 mg, 1.13 mmol)2] &35 H7star, 3AIZF wukelich,  F7ke] gdlld N N-tjo|AT e I-EAF 2olu|T}
°JE (0.08 mL)E #H7lsta, E3E

3, m-CPBA (130 mg, 0.755 mmol)E ,
Eleduo]E s HUbstal, EFES UIERYEgor FE3)
SANAGEROR AXAZY. AgybA A2etEaddd o3 A
9tk HNR (CDCly) & 10.17 (m, 1 H), 8.28 (s, 1 H), 7.35-7.23 (m, 11

Zsi/‘] o 2F

= 6.4 Hz, 1 H), 5.89 (d, J = 6.4 Hz, 1 H), 5.20 (dd, J = 10, 3.6 Hz, 1 H), 5.03-4.60 (m, 3 H), 4.58

(m, 1H), 4.45-4.12 (n, 5 H), 3.73 (m, 1 H), 3.58 (n, 1 H), 1.30 (d, J = 6.4 Hz, 3 H). ES NS: 784
(M+1).

b) {[(3S,11aR)-8-({[(2,4-tEF e 2d D) Jolr|}7t2 R d)-3-HE&-5,7-1] % 4-2,3,5,7,11, 11la- & A} 3] =
2[1,3]8AEF2[3,2-a] 98 =[1,2-d] & -6-L | FAHE 2-(X2X =S A)ole Jt2HYe|E, T a2
o] kA (26 mg, 0.033 mmol)E gkl &s|A7]aL, &4 10 w.t.% ZEHE (26 mg)& H7bska, Wb
S 1 atmdloll A 30&3F wukselth. EES Afo|EE B3 ofsta, #dstdA FHAIAA, TA 3§
H

2o WA Bz SS9t H NR (DMSO-ds) § 10.26 (m, 1 H), 8.58 (s, 1 H), 7.40 (m, 1

n:oh o[o -m 1

),

7.21 (m, 1H), 7.06 (m, 1H), 5.79 (d, J = 6.4 Hz, 1 H), 5.33 (d, J = 6.4 Hz, 1 H), 5.36 (dd, J = 9.6,
3.2 Hz, 1 H), 4.82 (m, 1 H), 4.53 (m, 2 H), 4.34-4.16 (m, 4 H), 4.08-3.94 (m, 3 H), 3.63 (m, 1 H),
1.25 (d, J = 6 Hz, 3H). ES MS: 604 (M+1).
c) {[(3S,11aR)-8-({[(2,4-t]=F 2 2 d)HE o} = }7} 2R )-3-1 -5 7-1] % 4-2,3,5,7,11,11a-F A} 5| =
2[1,3]13AEE(3,2-al 98 =[1,2-d] 92 A-6-L ]SA I HE 2-(EAE=SADoE JIZHY0|E B2 FA.
F2SPES (0.44 nl, 0.44 mmol, 1 N &S 0CoA olghe Fo A bol] AHE upe} o] 116P
{[(3S,11aR)-8-({[(2,4-T)ZF o 2 d)wE Joln = }7t2 R d)-3-HE-5,7-T]L4-2,3,5,7,11, 1 1a- A} =
[1,3] %A 2[3,2-a] T2 [1,2-d] ] A-6-L S A E 2-(E2E =S A)oE FFEHYJo]E (266 mg, 0.441
mmol)e] & AH7lsla, EI}ES 1A uNtele] WES FIEAFCH TEES YdE dHE=Z
wastely, nPTL AF ol od FPstel, EA HFES WA nIBEA FSIAT. H NR
(DMSO-ds) 6 10.27 (m, 1 H), 8.58 (s, 1 H), 7.42 (m, 1 H), 7.24 (m, 1 H), 7.07 (m, 1 H), 5.78 (m, 1
H), 5.63 (m, 1), 5.39 (m, 1 H), 4.80 (m, 1 H), 4.54 (m,2H), 4.32-4.06 (m, 4 H), 3.80-3.60 (m, 3 H),

3.40 (m, 1 H, DMSOBFAIA), 1.26 (d, J = 5.2 Hz, 3 H). ES NS: 604 QM+1).
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[0165]

[0166]

[0167]

[0168]

[0169]

S=50d 10-1772610

AAe 7 {[(3S.11aR)-8-({[(2.4-t]EF e mad)vE |oln e }rte W d)-3-wE-5,7-t]| £ 4-2,3,5,7,11, 11a-
e =2 [1,3] FAFER[3,2-a] 9] 2] 2 [1,2-d] 9 2p-6-L [ SA e 3-3| =S A 22 2R Yol E
0
OJ‘LO/\/\OH
07 0
o A, ,é
O AN s
HN H
F

a) {[(8S,11aR)-8-({[(2,4-tEF 2o ) |olv| = }7t2 1 d)-3-v"d-5,7-1] £4-2,3,5,7,11, 1la- I A3 =
(1,314 2(3,2-a] 9 g =[1,2-d] AE}{ 6-L1ZA Y 3-[(AEHE) SA |22 FEHYo]E.  HAl4
1o wel 1b (1.00 g, 2.34 mmol), Lo =HE 3-[(FdHE)SA|Z2F Jl=2HYo]E (3.24 g, 9.25 mmol),
ERMAE (1,97 g, 14.3 mmol) 2 HEZREHARE sloj=ZAl A o]E (1.30 g, 3.83 mmol) ZHE] 95% &

4 B3ES Az, H NR (400 MHz, CDCly) & ppm 10.18 (t, J=5.7 Hz, 1 H), 8.37 (s, 1 H),

h

7.35 - 7.20 (m, 6 H), 6.83 - 6.72 (m, 2 H), 5.92 (d, J=6.6 Hz, 1 H), 5.83 (d, J=6.6 Hz, 1 H), 5.25
(dd, J=9.9, 3.8 Hz, 1 H), 4.65 - 4.50 (m, 2 H), 4.46 (s, 2 H), 4.37 - 4.22 (m, 5 H), 3.86 (dd, J=12.2,
10.0 Hz, 1 H), 3.62 (dd, J=8.5, 6.9 Hz, 1 H), 3.55 (t, J=6.2 Hz, 2 H), 2.04 - 1.92 (m, 2 H), 1.34 (d,

J=6.2 Hz, 3 H); ES MS: 628 (M+1).

b) {[(3S,11aR)-8-({[(2,4-t]&F =2 d)HE ]oln .=} 7 2 1 d)-3-H€-5,7-1] £ 2--2,3,5,7,11,11a-3)
AR ER2[1,3]1SAFE 2 (3, 2-a] 9 2| = [1,2-d ] F 27 -6-L | SAHE 3-3=ZAZ2d JF2HYOE, 40 mLe
1:1 THF/MeOH F¢] @A aZFEol Z7HA (1.35 g, 2.15 mmol) 2] &S XFF(charcoal)A 10% ZeHE (1.0
g, Degussa type)d EAIs}AlA 55 psidlA FAHIP-SAI ). 3/\]7J T, 0s 85 dAE HAHE
(purged), A}o]EE T3l oFfste] & A7staL, ARE FAAstlA 55 XA AHA, #HA 11
Satgivtk. olgd =28& 10 nle] od ofAlEolEe] A7, wwkstH oF 60 mlo] FAHE H7Fsh
AdE WA derdls ARoA -y wRksigity. 1P ES F oo o 43k, skl
AX, B4 SFFES )9 So|E(fluffy white) LHEZA FSagIth (1.09 g, 94%). H NR (400 MHz,
CDCls) & ppm 10.14 (t, J=5.6 Hz, 1 H), 8.41 (s, 1 H), 7.36 - 7.27 (m, 1 H), 6.84 - 6.73 (m, 2 H),

5.93 (d, J=6.7 Hz, 1 H), 5.85 (d, J=6.7 Hz, 1 H), 5.27 (dd, J=9.9, 3.7 Hz, 1 H), 4.65 - 4.51 (m, 2 H),
4.45 - 4.25 (m, 5 H), 3.91 (dd, J=12.1, 10.1 Hz, 1 H), 3.74 (t, J=5.8 , 2 H), 3.65 (dd, J=8.1, 6.8 Hz,

1H), 1.96 - 1.83 (m, 2 H), 1.37 (d, J=6.0 Hz, 3 H); ES+ MS: 538 (M+1).

AA e 8 {[(38.11aR)-8-({[(2,4-E1ZF 0 23]l elo}m] e )b b ) -3-w -5, 7-F] $-2,3,5,7, 11, L1a-

A B 21,31 9 A1 S 213, 2-a1 92 E[1,2-d1 9 20 -6-2A 1§48 3-(EAEwgA)Z2R A2ndloE ®
z)

=y
AEY.

o
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[0170]
[0171]

[0172]

[0173]

[0174]

SES4d 10-1772610

a) ~({H=[(AdE) A |z d s AD)Z2F {[(3S,11aR)-8-({[(2,4-HEF o2 d)E Jolu| = }7l2R
g)-3-w|g-5,7-t2%-2,3,5,7,11,11a- 3| =2 [1,3] SALE R [3,2-a] F 2] [ 1, 2-d] 39 &0 -6-L ]2 A bl &l

FtarolE. A 8o wat, {[(3S,11aR)-8-({[(2,4-T)ZF ¢ 2H ) ]olu 72 R d)-3-ud-5,7-1]
£4-2,3,5,7,11,11a-FAS| =2 [1,3] FAEE[3,2-a]l F | =[1,2-d]| ] 2 -6-L S A e 3-d|=FAzed 7}
EHUY°]E (0.400 g, 0.744 mmol)ZE, HIEZ}E (0.313 g, 4.47 mmol), ©jWld N N-T]o|AZ 2 I-FE A ¥ =o}n]
tolE (0.771 g, 2.23 mmol) 2 m—CPBA (0.642 g, 3.72 mmol)<S AFE3le] 93% &2 ¥A| IdgE= AFA A

o}. I NIR (400 MHz, CDCl3;) & ppm 10.17 (t, J=5.6 Hz, 1 H), 8.33 (s, 1 H), 7.37 - 7.24 (m, 11 H),

6.83 - 6.72 (m, 2 H), 5.92 (d, J=6.6 Hz, 1 H), 5.85 (d, J=6.6 Hz, 1 H), 5.21 (dd, J=9.9, 3.7 Hz, 1 H),
5.06 - 4.92 (m, 4 H), 4.65 - 4.51 (m, 2 H), 4.40 - 4.01 (m, 7 H), 3.80 (dd, J=12.1, 10.1 Hz, 1 H),

3.59 (dd, J=8.6, 7.0 Hz, 1 H), 2.09 - 1.88 (m, 2 H), 1.31 (d, J=6.2 Hz, 3 H); ES' MS: 798 (M+1).

b) {[(3S,11aR)-8-({[(2,4-HZF 22 ) ]oln| )7t 2 R d)-3-HE-5,7-1] % 4-2,3,5,7,11, 1la- S A3 =
21,3124 = 2(3,2-a] 9 2 [1,2-d] 9 A-6-L 1S A e 3-(ZAFE=SANZRA JI2Ho]E. 40 mLo
Were o] WA a2Y e F7+A (0.544 g, 0.682 mmol) o] &MS €A 10% Pd (100 mg)e] &34 35
psioll A FAaF7MESAIHTE. 3AZ F, 6k 878 A4 HASta, AgfolEE i oJste] FulE AA
a3, oA petatel A 5F AZRAAM, FA TR WA ¥oeA S50 (0.399 g, 95%). H MR
(400 MHz, CDsOD) & ppm 8.51 (s, 1 H), 7.43 - 7.35 (m, 1H), 6.98 - 6.84 (m, 2 H), 5.79 (d, J=6.6 Hz,

1 H), 5.68 (d, J=6.7 Hz, 1 H), 5.38 (dd, J=9.9, 3.7 Hz, 1 H), 4.65 (dd, J=12.4, 3.7 Hz, 1 H), 4.58 (s,
2 H), 441 - 4.30 (m, 2 H), 4.28 - 4.16 (m, 2 H), 4.08 - 3.97 (m, 3 H), 3.72 - 3.63 (m, 1 H), 2.07 -

1.88 (m, 2 H), 1.35 (d, J=5.9 Hz, 3 H); ES MS: 618 (M+1).

c) {[(3S,11aR)-8-({[(2,4-tEF = d)v e ol =}t 2 d)-3-we-5,7-1] &
2[1,3]5AEE(3,2-a]l 98 = [1,2-d] 9 S -6-LA ] SA Y 3-(E2E=SADZEE JlERYO|E &
25 mLe] & Fo| @A bRHE FIHA (0.389 g, 0.630 mmol)e] mukE éﬂ_‘%%‘ of 3 mle & &3
YEE (53 mg, 0.630 mmol)S 71t n@Eo] M3 gawo] kgt & (turbid) H3Ha &dlo
]gj\];}_ Agoug M]a_o]E.E_ Esﬁ 043}3]—51 0401]& §]z% Z_Hloﬂ 4 10 mL= lr:Z)\]yﬂ];}_ 1 _‘E,:_,
< uWkel™ 50 mLe] EtOHE #7F Zw71& &3] 10l 2A H7}stsd WAy gHepoo] YA E AL, o]E A
oA IAZE B9 stk o] s 1P ES FHEAL, olF AFstelA ARAAA, ®A FFES

WA FH2Z A FEIY (0.27 g, 67%). I NMR (400 MHz, D,0) & ppm 8.33 (s, 1 H), 7.24 - 7.13 (m, 1

2-2,3,5,7,11,11a- A} 3| =

0

o}
i oF

ol

;O
mlru L

127

H), 6.84 - 6.71 (m, 2 H), 5.62 (d, J=6.9 Hz, 1 H), 5.41 (d, J=6.9 Hz, 1 H), 5.33 (dd, J=10.1, 3.7 Hz,
1 H), 4.52 (dd, J=12.4, 3.6 Hz, 1 H), 4.38 (s, 2 H), 4.32 - 4.19 (m, 2 H), 4.16 - 4.03 (m, 2 H), 3.98
(dd, J=11.8, 10.6 Hz, 1 H), 3.76 - 3.58 (m, 3 H), 1.84 - 1.71 (m, 2 H), 1.19 (d, J=6.0 Hz, 3 H); ES
MS: 618 (M+1).

AAlE 9 {[(8S,11aR)-8-({[(2.4-dFF 2 ) e ol }7tE2 B d)-3-d|€-5 7-1 % 2-2,3,5,7,11, 11a-
Bl =2 [1,3]5AFER[3,2-a] 9 [ 1,2-d] 9 g2 -6-L ] SA  HE 4-HEZFH Y 712R Y0 E
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[0175]

[0176]

[0177]

[0178]

[0179]

[0180]

[0181]

SE54d 10-1772610

a) 222ME 4-UEZHY Jl2HYoE. N-vd 2=2Z (1.24 nL, 11.24 mmol)S 0Tl fEF=z=vet

9 4-UEZHAE (1.56 g, 11.24 mmol) 2] &) Arist 5, S2Evd SZYEI2HYCE (1 nL, 11.24

mol)E Hrtslal, TFES 9 2ZolA 14A13F ot mukst 1t AEZ4E &doz sAsha,

gEavgoz F&30a1, ?*é FENUER, d42 AHsta, g 2 AZRAAAN, ZA SFES
H), 7

.40 (m, 2 H), 5.82 (s, 2 ).

b) goxHE 4-UERHAY FtERYoE. FR=EZddY 4-UERNY FtEHU0)E (2.47 g, 10.67 mmol),
Z3EF (1.76 g, 11.73 mmol )& OWEOH HEA 7|5, 45CellA] a=dt 7hdsigivt. A dEaS ZH
HA &tar, AststelA sFA71aL, B3 A A HATCER Mt HERRMEoR
AR MHSL, G EFOR HdxRA7|a, 8t o}oﬂﬁ EEANAA, BA FFES FHI A
8

A=A SS9k H MR (CDCly) & 8.30 (dd, J = 7.2, 2.4 Hz, 2 H), 7.42 (dd, J = 6.8, 2 Hz, 2 H)

o 4 1

¢) {[(38,11aR)-8-({[(2,4-T] EF e 2o d) v & Jolv| )7t 2 0 d)-3-v & -5, 7-T]4-2,3,5,7,11,11a- 3]

APBIE2[1,3] FAFER[3,2-a] 9 2 =[1,2-d] 9 & X1-6-L | SA e 4-HEZAY gt2RYo]E. AAd 19
A coll AE WAI FAFEE B2l o2 (3S,11aR)-N-[(2,4-TZF ¢ 23 d)m| & ]-6-3| == A -3-H -5, 7-1] & A&
-2,3,5,7,11,11a~ A =2 [ 1, 3] SAFE R [3,2-a] F B [ 1,2-d] 9 & -8-71 2 EA M= &AFY (50 mg, 0.117
mmol), S E=HE 4-UEZHAY 2R UYo]E (76 mg, 0.234 mmol), ¥AFZ-H (49 mg, 0.351 mmol) ¥ EH|EZ}
Heoln s soj=zAl AHOE (40 mg, 0.117 mmol)ZHE YERZHY Jl2HY0]E FEAE A|x33ct.

olg 3 BB wetd Fe EIEEA wEem, o] 27 ARGl A% ALEEIT.  H MR (CDCL,)
§ 10.17 (m, 1 H), 8.16 (s, 1 H), 8.28 (m, 2 H), 7.52 (m, 2 H), 7.34 (m, 1 H), 6.79 (m, 2 H), 6.04
(d, J = 6.8 Hz, 1 H), 5.59 (d, J = 6.8 Hz, 1 H), 5.32 (dd, J = 9.6, 3.6 Hz, 1 H), 4.60 (m, 2 H), 4.45-
4.36 (n, 3H), 3.95 (n, 1H), 3.71 (n, 1H), 1.40 (d, J = 5.6 Hz, 3 H). ES MS: 601 (M+1).

2] o 10: _ {[(3S.11aR)-8-({[ (2,4~ EF e 2 v E Jolr] = }yt2 B d)-3-WE-5, 7-T] 4~
2,3,5,7,11,11a-3A} 8| =2 [1,3] A= 2 (3, 2-al Y = [1,2-d] 9 A -6-L |22 e el 2-mgjoiddd J7F2H ]

o]E

SPAIEUEZ (10 mL) T2 {[(38S,11aR)-8-({[(2,4-HEFF 2 d)HE ol =72 v d)-3-HE-5, 7-T] 4~
2,3,5,7,11,11a-AA} 3 =2 [1,3] 2AFE 2 [3,2-a] ¥ g = [1,2-d] 9 2}2-6-L ]2 A i E 4-UEZHY JF2H Yo
E (88 mg, 0.146 mmol)e] &o] 2-vgt)dwerE (0.01 mL, 0.146 mmol), Egodolwl (0.06 mL, 0.439
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[0182]

[0183]
[0184]

[0185]

[0186]
[0187]

mmol) Z DMAP (18 mg, 0.146 mmol)ZE H7}38}itt. @”%Iiﬁ%%ug%ﬂﬁ1%H}%%<ﬂmﬂﬁq.
A 93 (workup)ell o]o] S hpleol 8] AAlste] ®A 3% 3 =
Zogtl] dgr7|a A FEAMUEFOR MFsta SV ESE

o3 AAsl, EA FgES WA uFEZA F5IAT 'H MR (CDCly) & 10.16 (m, 1 H), 8.53 (d, J =

4.8 Hz, 1 H), 838 (s, 1 H), 7.65 (m, 1 H), 7.46 (d, J = 8 Hz, 1 H), 7.32 (m, 1 H), 7.19 (m, 1 H),
6.76 (m, 2 H), 5.97 (d, J = 6.8 Hz, 1 H), 5.87 (d, J = 6.4 Hz, 1 H), 5.31-5.25 (m, 3 H), 4.56 (m, 2

), 4.37-4.24 (m, 3 1), 3.89 (m, 1 H), 3.64 (m, 1 H), 1.34 (d, J =6 Hz, 3 H). ES MS: 571 (M+1).

A Ao 11 _ {[(3S.11aR)-8-({[ (2 4-O)ZF e 2H ) E Jolu] -}t 2 6 H)-3-HE-5 7-T] & 4-
2,3,5,7,11,11a- A3 =2 [1,3] 2 A} 2[3,2-a] 9 8l [ 1, 2-d] ¥ 2}-A-6-2 |24 yu €] 2-(2-&2-1-¥ Z 2|t
dydg 2R YolE

N

Q" "0

S

k] \w{

A 100 AHE A fARsE o R {[(3S,11aR)-8-({[(2,4-gZF e 2 d)v ol =Tl R d)-
3~ E-5 7-t] & %-2,3,5,7,11,11a- 88| =2 [1,3] ALZ 2 [3,2-a] F =[1,2-d] 9 & H-6-L |2 A Ed 4-1
EZdd 72X Y0]E (50 mg, 0.83 mmol), 1-(2-3|==A]oe)-2-9Z&t]= (9 uL, 0.083 mmol), Egod
olwl (35 uL, 0.250 mmol) 2 DMAP (10 mg, 0.083 mmol)EH-E ZTA 3IEL Az, Agst4A z=v}
Eagimsl 94 hpleol o8] AAst] ®A RS WA mHEEA SS9 U NR (CDCL) § 10.28

(m, 1 H), 8.45 (s, 1 H), 7.32 (m, 1 H), 6.80 (m, 2 H), 5.93 (d, J =6.8 Hz, 1 H), 5.80 (d, J = 6.4 Hz,
1H), 5.28 (dd, J = 10, 3.6 Hz, 1 H), 4.64-4.23 (m, 8 H), 3.94 (m, 1 H), 3.68-3.50 (m, 4 H), 2.42 (t,

J=8Hz, 21, 2.02 (m, 2H), 1.37 (d, ] =6 Hz, 31). ES NS: 591 (M+1).
A 12t _ {[(3S.11aR)-8-({ [ (2 4-t]=F e =3 d) v & Jo}r] = }7h 2 W T ) -3-m| & -5, 7-T] 5 4

2,3,5,7,11, 11a-AFS 2 21,31 S AHE 2 [3,2-a] 91 €] 1, 2-d1 9] 2 -6-L 1 S A o8 2-(4-R2Ee D)ol E 7}
ERIDIERERE)

{[(3S,11aR)-8-({[(2,4-t] EF 229 d)uE Jolr| )7t 2R d)-3-1E-5,7-1] & 4-2,3,5,7,11,11la- A} =2

[1,3]SAMER[3,2-al ¥ Bl = [1,2-d] 9 e} -6-L ]S A E 2-(4-E2F )Y JIE2HU0|E A4, HAl4d
100 AdE WHy FARSE HHo=z {[(3S,11aR)-8-({[(2,4-YEF o2 d)vE oln| = }7l2 R d)-3-H &~
5,7-t24-2,3,5,7,11,11a- X8| =2 [1,3] SAFE R [3,2-a] 9 2] £ [1,2-d] 9 &2 -6-L 124 8 4-UE=ZHAY
FrE2RYelE (121 mg, 0.202 mmol), 2—(4—+~:‘—ﬂé)oﬂ%% (#=), Eglogoldl (0.08 mL, 0606 mmol) %

e
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[0188]

[0189]
[0190]

[0191]

[0192]
[0193]

SS50d 10-1772610

DVAP (50 mg, 0.400 mmol)© 2X-E ¥Al 3tat2S Azxsgt. Aeg7a mzneadyel 94

AAS T FA ZERPJEFOR AAsle, ¥A eSS WA udEaA S5 A

o] Azx3 F7H4 (33 mg, 0.056 mmol)E o RSl &3jA]7]|aL, HJ#%OM %ﬂf\]?ﬂﬂr 1=

(o 06 L)< #7beta, WHSE d
A

a .
2 s, ages A Atk WgE/tE iiUﬂE‘r/oﬂE‘ O}f‘ﬂ ﬂol =Y
:I’:

AAAB ], BA SFES WA AFA HERA FEach. H NR (48-S-d,/ OCly) § 10.17 (m, 1

H), 831 (s, 1 H), 7.27 (m, 1 H), 6.77 (m, 2 H), 5.98 (d, J =6.8 Hz, 1 H), 5.72 (d, J =6.8 Hz, 1 H),

5.24 (dd, J = 9.6, 3.6 Hz, 1 H), 4.70-4.35 (m, 8 H), 4.11-3.90 (m, 3 H), 3.65 (m, 1 H), 3.45-3.32 (m,

3 H), 3.06 (m, 1 H), 2.70-2.50 (m, 3 H), 1.32 (d, J = 6.4 Hz, 3 H). ES+ MS: 593 (M+1).

AAe 13 sddE (L3S, 11aR)-8-({[(2,4-T] Z2 0 2o d) W& ] obv] -} 7h 2 10 )-3-H| &5, 7-T] & 4

2,3,5,7,11,11a-FAS| =2 [1,3] SAFERE[3,2-a] ¥ 2l =[1,2-d] ¥ 2} -6-L | S A H ED S A [ 72 B Y J2A] ) oA
OQT:O

Elo| =
o

PN

0

el w\ﬁ

Ao 1o dHE WHI fFAgE HES ol&ste] FidHE ({([(LEWE)SA 712 YIS Aol E o] E
(819 mg, 2.34 mmol), 1b (500 mg, 1.17 mmol), BHFZ-E (485 mg, 3.51 mmol) T HEZFEHURE sSlo|==

A AFO|E (397 mg, 1.17 mmol) 2HEH A 2 $5a%ck. H MR (CDCl) 6 10.18 (m, 1 1), 8.36

O

(s, 1 H), 7.34-7.27 (m, 6 H), 6.76 (m, 2 H), 5.98 (d, J = 6.8 Hz, 1 H), 5.85 (d, J = 6.4 Hz, 1 H),
5.27 (dd, J = 10, 4 Hz, 1 H), 5.15 (s, 2 H), 4.66 (s, 2 H), 4.60 (m, 2 H), 4.39-4.23 (m, 3 H), 3.88

(m, 1 H), 3.64 (m, 1 H), 1.35 (d, J = 6.4 Hz, 3 H). ES' MS: 628 (M+1).

AAl 14 (LIS, 11aR)-8-({[(2.4-H=F e zdd)vd |opr| e ka1 d)-3-m & -5, 7-1] £ 24~
2,3,5,7,11, 1a-3AS| =2 [1,3] SARE R (3, 2-a] 9] 2 =1, 2-d | 9] 2F31-6-L | S A ol &) S A] [ 7F 2 0} A ) oA

EX A2E5A,

OTO— Na*
0

A

o” 0

e &N \uﬂ

a) ({[({[(35,11aR)-8-({[ (2,4t EF L 2d ) mE Jolr| =} 7t 2 R H)-3-W & -5, 7-1] % 4-2,3,5,7,11, 11a- A}
S =E2[1,3]5AER([3,2-a]l 9 = (1, 2-d] F 2t -6-L ]S A ) S A [ 72 R PS5 A] ) oA EAL. Hdwg
{IHI(ES, 11aR)-8-({[(2,4-"EF 2o ) e Jolv| =} 7 2 8 d)-3-w -5, 7-1] £4-2,3,5,7, 11, 11a- S A} 3]

ER2[1,3]5AFER[3,2-a] 9 2l e[ 1,2-d] ¥ 2 -6-L |5 A e ) S A 7R B pES A oAl H o] E - (Ao 179 A
W e} Zo] A x3) (247 mg, 0.394 mmol), B4 10 wot. % ZEHE (190 mg)S 1 atm 54 #9173 A
307t o olAH O E/MEE EFE FolA wntelgitt. W ES Afo]EE T st FHstlA F

41,
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[0194]

[0195]

[0196]
[0197]

[0198]

S=50d 10-1772610

ZAAA, WA 3FPES FEFT), H R (CDCly) & 10.28 (m, 1 H), 8.32 (s, 1 H), 7.28 (m, 1 H),

6.76 (m, 2 H), 592 (d, J =6.4Hz, 1 H), 5.8 (d, J =6.4 Hz, 1 H), 5.28 (dd, J = 10, 3.2 Hz, 1 H),
4.55 (br s, 4 1), 4.37-4.28 (m, 3 H), 3.91 (m, 1 H), 3.63 (m, 1 H), 3.35 (m, 1 H), 1.34 (d, J = 6 Hz,

3H). ES MS: 538 (M+1).

b)  ({[({[(3S,11aR)-8-({[(2,4-tJZF22dd)uE |olr| = }7t2 R d)-3-1&-5,7-1] & 4-2,3,5,7,11, 11a- A}
SI=R[1,3]SAFER(3,2-a]l Y =[1,2-d] 9 A -6-L 1S A HE) SA T2 R S AD O EAL AFY. A
(a)ell AHs vhe} 2ol xﬂzﬂ I2FE (200 mg, 0.372 mmol)S T]HAtel] &a|A7)aL, WSl A
FABIUER (0.37 nl, 1 2T §)S @7}3}3, WEs AAsIL, EHES 108 st
BE2AAN, BA SFFES WA uPE2A FE559ck. H MR (diso-ds) § 10.28 (m, 1 H), 8.57 (s, 1
M, 7.39 (m, 1H), 7.23 (m, 1 H), 7.06 (m, 1 H), 5.74 (d, J = 6.8 Hz, 1 H), 5.60 (d, J = 6.8 Hz, 1 1),
5.39 (dd, J =10, 3.6 Hz, 1 H), 4.80 (dd, J = 12, 3.6 Hz, 1 H), 4.53 (d, J = 6 Hz, 2 H), 4.32 (m, 1
H), 4.22 (m, 1H), 4.08-3.98 (m, 3 H), 3.13 (m, 1 H), 1.25 (d, J = 6 Hz, 3 H). ES MS: 538 (M+1).

AA 4] 15: B {[(3S.11aR)-8-({[(2.4-T] ZF ¢ &5 Iy e ol -} 72 B d)-3-H & -5, 7-T] & A&-

2,3,5,7,11,11a-FAFB| =21, 3] SAFE 2 [3,2-a] 9 2] 2 [1,2-d] T 2h-6-L 1S A e 2-(Hulgobr ) o 7}
EHYOIE EZEF 2o EMY.

AAld 100 AgE WHel FASE W oz {[(3S,11aR)-8-({[(2,4-TZ&F 2o d)vE Joln| =72 R d )~
3-HW€-5,7-t] 2 4-2.3,5,7,11, 11a- A =2 [1, 3] LAFEZ R [3,2-a] & % [1,2-d] 9 &K -6-D ]2 Ayl e 4-1]
EZdd FF2EYO)E (100 mg, 0.167 mmol), 2-(Hleolri)debg (#5F), Egddoeldl (0.02 mL, 0.167
mmol) 2 DMAP (20 mg, 0.167 mmol)ZH-E FA| 3}ES A FsIFct. <A hpleol sl AA S FA 345t
5 A 3g8ERA $5395d, ol oledTe TFARRE ] EZFRoAHoERoR FAH I}
NMR (CDCls) & 10.19 (m, 1 H), 8.46 (s, 1 H), 7.33 (m, 1 H), 6.81 (m, 2 H), 5.98 (d, J = 6.8 Hz, 1 H),

5.80 (d, J = 6.8 Hz, 1 H), 5.27 (dd, J = 10, 3.6 Hz, 1 H), 4.65- 4.33 (m, 7 H), 4.60 (m, 1 H), 3.66
(m, 1H), 3.46 (m, 2 H), 2.92 (m, 6 H), 1.35 (d, J = 6 Hz, 3 H). ES MS: 551 (M+1).

AN _16: _ {[(3S. 11aR)-8-({[ (2 4-v]ZF e 2y d)wE]olu = }Il2 8 d)-3-wEd-5,7-1] 2 4~
2,3,5,7,11,11a-AA} 3 =2 [1,3] 2AFE 2 [3,2-a] ¥ g = [1,2-d] g 2} -6-L ]2 A i E 2-&4-2-{4-[2-(1-9 =
god)dg]-1-v A d g FFERY|o|E 3| =R F Tl =
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[0199]
[0200]

[0201]

[0202]

[0203]
[0204]

S=50d 10-1772610

O N
j\: 2 Hel

o}
o‘l‘o
k o)
feduTes
o

{[({[(SS 11aR)-8-({[(2,4-0&FF o2 d)wd ol = }7t2 1 d)-3-wWe-5,7-1524-2,3,5,7, 11, 11a- & A} 5

21,3154 213, 2-al 9 £ [1,2-d] 9 H-6-LA | S A " 2-84-2-{4-[2-(1-F Z2 v D) ol & ]-1-9] 7| 2}A]
é}oﬂ%‘ Fl2RYolE g3z g2gel=,  ({[({[(8S,11aR)-8-({[(2,4-tZF 2 d)v e ol =} 721
g)-3-w|g-5,7-t]&4-2,3,5,7,11,11a- A3 =2 [1,3] SALE R [3,2-a] 9 2] [ 1,2-d] 9 &2 -6-L 12 A) o] &)
SANFER L FEADOFAEAL (60 mg, 0.112 mmol) (Al 149 ©A (a)oll AMe uvpe} o] A=), 1-[2-
(1-9=gud)dgd g =2k (31 mg, 0.167 mmol), NN-Tjo]AZ Aol (0.03 mL, 0.167 mmol) = HATU
(64 mg, 0.167 mmol)®] EFES DMF FollA] 1A17F Bt wukslgitt. E£FES 5= 34eta, tZEzuet
o8 FEFH3}a, IFE AMHE L, AU EFORE AZXAAT.

G (a25E Ades HAxTFe HEzzvded &7, ez 34sta, WSl YA
A (0.24 mL, 1 =2 &A)S H7bstal, RS 168 wWsigit. HEz2ues ksl A FE Ao
2 AAsta, @S Y7L Had dHER BEusiAzlt. AdE ndES A ol o s=He

o, BA SYES FN nPERA F5AT. H MR (dnso-d) & 10.21 (m, 1 H), 8.55 (s, 1 H), 7.36
(m, 1H), 7.22 (n, 1 H), 7.03 (n, 1 H), 5.78 (d, J = 6.4 Hz, 1 H), 5.61 (d, J = 6.4 Hz, 1 H), 5.33
(dd, J = 9.6, 3.2 Hz, 1H), 4.78 (m, 2 H), 4.49 (m, 1 H), 4.27 (m, 1 H), 4.19 (m, 1 H), 3.99 (m, 1 H),
3.70-3.10 (m, 19 H), 2.62-2.80 (m, 2 H), 1.89 (br s, 2 H), 1.22 (d, J = 6 Hz, 3 H). ES MS: 703
(1),

A 17: - vWd {LHLGS 1aR)-8-({[ (2. 4-H=F e 2o d) v g [opr] e }7FE 8 d)-3-wE-5, 7-1] &2
2,3,5,7,11,11a-3AF8] =2 [1,3] S AFE R [3, 2-al 9] 2] 2 [1,2-d ] 9] 2 -6- L | S A I’ SA] | 7F2 B B A oA
Elo| =

Ao 1o AdrEE WHI fAgE S o]gste] WE ({([(8E=WE)SA T2 S A olAH o] E (103
mg, 0.374 mmol), 1b (80 mg, 0.187 mmol), ©AFZHE (78 mg, 0.5621 mmol) % E|EZHEURF slo|=2Al

AHo]E (64 mg, 0.187 mmol)ZHE XA 3}TES A %8} 'H NVR (CDCls) & 10.20 (m, 1 H), 8.39 (s,

1 H), 7.33 (m, 1 H), 6.78 (m, 2 H), 6.00 (d, J = 6.8 Hz, 1 H), 5.88 (d, J = 6.8 Hz, 1 H), 5.30 (dd, J
10, 4 Hz, 1 H), 4.63-4.58 (m, 4 H), 4.43-4.28 (m, 4 H), 3.93 (m, 1 H), 3.73 (s, 2 H), 3.66 (m, 1 H),

1.38 (d, J =6 Hz, 3H). ES MS: 552 (M+1).
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[0205]

[0206]
[0207]

[0208]

[0209]

S=50d 10-1772610

A Ao _18° _ {[(3S. 11aR)-8-({[(2.4-T]ZF e o d) g |o}r] = }7t2 B d)-3-w e -5, 7-t] S 4
2,3,5,7,11, 11a- A =2 [1, 3] 5 AFE 2 (3, 2-al 9 2] = [1,2-d] 9] &2 -6-A 1 S A e 2-54-2-[(2-9] g d
oprz]old Ft=HUolE A,

a) {[(3S,11aR)-8-({[(2,4-t]&F e =sd) W d Jo}n| .=} 7 2 ) -3-H € -5, 7-T] £2-2,3,5,7, 11, 11a-A A} 8] =
2[1,3]5AE2[3,2-al 9 = (1, 2-d] 9 2 -6-L 1S5 e 2-S4-2-[(2-T v drE)olr| = ]od FFEH Y]
12, AA 169 TA (a)el d8E THA A BHE ol&ste] ({[({1(3S,11aR)-8-({[(2,4-T&EF &
Hd)w g Jolr w72 R d)-3-wg-5,7-t] % 4-2,3,5,7,11, 1la- A LS| =2 [ 1, 3] SAFER[3,2-a] I H = (1, 2-

d]FZBH-6-L S AN HE) A [ 7F 2R IS A oA EAE (64 mg, 0.119 mmol), (2-¥g|tjdwE)oeldl (0.02 mL,
0.179 mL), N,N-tjo]AZ2Zo|golwl (0.03 mL, 0.179 mL) 2 HATU (69 mg, 0.179 mmol) 28 FA| 3}3&
o Az, AeAA Aazneadue oa gAstel, Al FFEL WA nFEBLA FS5EAT. N
NMR (CDCl3) & 10.09 (m, 1 H), 8.46 (d, J = 5.2 Hz, 1 H), 8.38 (s, 1 H), 7.75 (m, 1 H), 7.59 (m, 1 H),
7.34-7.26 (m, 2 H), 7.14 (m, 1 H), 6.78 (m, 2 H), 6.04 (d, J = 6.8 Hz, 1 H), 5.87 (d, J = 6.8 Hz, 1
H), 5.27-5.22 (m, 2 H), 4.80-4.52 (m, 5 H), 4.32-4.22 (m, 3 H), 3.82 (m, 1 H), 3.61 (m, 1 H), 1.26 (d,

J=6Hz, 3H). ES MS: 628 (M+1).

(]

[(3S,11aR)-8-({[(2,4-v)ZF 2 ¥ d)Hd ]oln| =} 72w d)-3-vE&-5,7-1] =% 4-2,3,5,7,11, 11a-3A}5| =
2[1,3]AF2(3,2-a]l 98 =[1,2-d] -6~ | A Y 2-&-2-[(2-F gt due) o] =] Ed  FF2 R Y|
E 9. A7) @A (a)ol A npe} o] Azxd AAE (314 mg, 0.500 mmol)S T4k &AL
WpGo A YZAZ Y., A4k (0.5 nL, 1 NS #H7beta, E3ES 79 254 168 ugtst & 74qts}ol A
2ZAAA, BA SFES WA B2 FE53190). "H NMR (CDCly) & 10.06 (m, 1 H), 8.57-8.46 (m, 2

H), 8.42 (s, 1 H), 8.28 (m, 1 H), 7.96 (d, J =8 Hz, 1 H), 7.72 (m, 1 H), 7.33 (m, 1 H), 6.78 (m, 2
H), 6.04 (d, J = 6.8 Hz, 1 H), 5.70 (d, J = 6.8 Hz, 1 H), 5.31 (m, 1 H), 5.09-5.03 (m, 2 H), 4.85 (m,
1 H), 4.64-4.57 (m, 2 H), 4.47 (m, 2 H), 4.27 (m, 2 H), 3.71-3.67 (m, 3 H), 1.32 (d, J =6 Hz, 3 H).

ES MS: 628 (M+1).

AAld 190 {[(8S,11aR)-8-({[(2.4-dFF 2 ) e ol }7tE2 B d)-3-d|€-5 7-1] % 2-2,3,5,7,11, 11a-
B =2 [1,3]5AFER[3,2-a] 9B E[1,2-d] 9 g2 -6-L 1 S A  HE 2-(4-He-1-T] A g2 d)olld  FF2H o]
E
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[0210]

[0211]

[0212]

[0213]
[0214]

[0215]

\‘Q 2 HCI
1,
OA\Ok
o 0
F F O
5 H

AA e 100] A PHT A S o] g

stol Al

9)-3-wgd-5,7-t]=4-2,3,5,7,11,11a-FAS| =2 [1,3] SAFERE[3,2-al ¥ 2| =
0.333 mmol),
(0.05 mL, 0.333 mmol) 2 DMAP (41 mg, 0.333 mmol)=E%5-E]

4~UEZHE JFFERYOJE (200 mg,

A ste],

EEFoRopENGS FESAG. ded

SES4d 10-1772610

(3S,11aR)-8-({[(2,4-HZEF ez d) v Joln =} 72 R
[1,2-d]¥ R -6-L]2A] b Hl e

2-(4-vE-1-g | ZA D)ol eh-s  (FF), Egodornl
BA SES Az, 94 hpleol 98 A
TR EFS

IHES vFEEvekd gaja 7],

2 Astn, U EFoR HXAAA, BA JFES WA ¥ EZA =539k, o3 AAE (70 mg,
0.116 mmol)S EtOHel @EAI7]aL, WSo] Yt @4k (0.23 mL, 1 )& H7bsta, HESES 30 wRks)
o WES FEAFHY. EFES Yol oHE=2 EEsirra, IAE 1FES JAF Aol 95 =R
oh. HNMR (CDCls) & 10.15 (br s, 1 H), 8.42 (s, 1H), 7.31 (m, 1 H). 6.77 (m, 2 H). 6.00 (d, ] = 6.4
Hz, 1H), 5.76 (d, J = 6.4 Hz, 1 H), 5.25 (br s, 1 H), 4.67-4.05 (m, 8 H). 3.80-3.30 (m, 11 H), 2.83
(br's, 3H), 1.35 (br s, 3 H). ES MS: 606 (M+1).

2o 20: {[(3S.11aR)-8-({[ (2 4-g)ZF e 2 d) e Jolu -}t 2 H ) -3-HE-5 7-T] &4
2.3.5.7.11 11a-AA3 =2 [1,3] A 2 2[3,2-a] 9 2 = [1,2-d] F B2 -6-A ] A g o—{[2-(4-R2Z 2] d) 0|

Yot )-2-S o) A2 H o] E B EF 0 obAEAY,

H
OT:\/\"Q TFA
A

o” 0

psdeeet

Ao 169 WA ()] AR WE SR PHe

glotn ezt R d)-3-me-5,7-t]%4-2 3,5, 7,11, 11a- A =2 [ 1, 3] SALE 2 [3,2-a] 9 2 =

6-L 1A R SA 172 R I S AD O EAE (59 ng,
0.165 mmol), N,N-t]e]
5 Alzxsct.
5313t
H), 6.02 (d,
4 H),

1
H NMR (CDCl3;) & 10.11 (m, 1 H), 8.51

J =6.4 Hz,
4.44-4.32 (m, 4 H),

3H).

A Ao 21:

1H), 5.49 (d,
4.06 (m, 1 H),

= 6 iz, ES MS: 650 (M+1).

J =6.4 Hz,
3.93-3.46 (m, 8 H), 3.23 (m, 2 H), 2.86 (m, 2 H),

{[(3S,11aR)-8-({[(2.4-1]

ol-gale]l ({[({[(3S,11aR)-8-({[(2,4-T)=F o =3d )|
[1,2-d]¥ k%1~
Jo}al (0.02 mL,

0.110 mmol), [2-(4-EE2ZTd)og

cxzgedotnl (0.03 mb, 0.65 mmol) B HATU (63 mg, 0.165 mmol)=E] A 34t
Aesba azekEa ek 94 hpleol o8] AAlske],

A SHgEe W ngERs &

(s, 1H), 832 (m, 1 H), 7.31 (m, 1 H), 6.78 (m, 2

1 H), 5.31 (dd, J = 10, 4 Hz, 1 H), 4.68- 4.53 (m,

1.34 (d, J

2292 dd)We |obu] i) shen d)-3-wE-5,7-

E

2,3,5,7,11,11a~- A3 =2 [1,3] 2 A Z 2 [3,2-a] T @ &= [

2
=

L
a

=]
[1,2-d]¥ & 3-6-L 1A e 2-{[4-(t]H| D o}n

)
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[0216]

[0217]

[0218]

[0219]

[0220]

[0221]

SES4d 10-1772610

Yot }-2-S oW A2 H o] E B EF 0 obAEAY,

TFA

AAld 169 @A (a)ol e Wi AR S o] &ste] ({[({[(3S,11aR)-8-({[(2,4-T] &F =5 d)H|
gloln gtz nd)-3-me-5,7-t] 2 4-2,3,5,7,11, 1la-FAAS| = 2 [ 1, 3] SAE 2 [ 3, 2-a] ¥ & = [ 1, 2-d] ¥ 2471 -
6-L1S AN HED) S A ] FFERYF2A) O EA (60 mg, 0.112 mmol), N-"l€l-1,4-Fettjolwl (16 mg, 0.134
mmol), N N-tje]AZzdeeo}lnl (0.03 mL, 0.167 mmol) 2 HATU (64 mg, 0.167 mmol)ZH-E] FAl 3}3ES

Azstgch. 94 hpleol o8] AAtel, EA S WA nPERA F5HUT. H MR (CCL) 8
11.23 (br s, 1 H), 10.04 (m, 1 H), 8.50 (s, 1 H), 7.84 (m, 1 H), 7.32 (m, 1 H), 6.79 (m, 2 H), 6.00

(d, J =6.8Hz, 1H), 5.89 (m, 2 H), 5.47 (d, J = 6.8 Hz, 1 1), 5.37 (dd, J = 10, 3.6 Hz, 1 H), 4.71-
.431 (m, 6 H), 4.04 (m, 1 H), 3.68 (m, 1 H), 3.52 (m, 1 H), 3.02-2.91 (m, 3 H), 2.76 (m, 5 H), 1.73-

1.49 (m, 4 W), 1.35 (d, J = 5.6 Hz, 3 H). ES MS: 636 (M+1).
ZA e 22t _ {135, 11aR)-8-({[(2.4-H=F e 2l ) v g Jopvr] =} 7k 1 ) -3-w T -5, 7-1] S 2

2,3,5,7,11,11a- A3 =2 [1,3] A E 2 [3,2-a] B =[1,2-d | H A -6-L |2 A] o &
2-{[3-(1H-or t}&-1-Y) T2 L |o}H| = }-2-L 4o FF2E R Y| E

H\/\/N\)
D¢

0

04;\0
L\ 0
AGED S N\,ﬁ
O

AAle] 169 @A (a)ol] A I fFAkE BHS o]&ate] ({[({[(3S,11aR)-8-({[(2,4-H & F 2 5d) |
Jot=}ztE B d)-3-mel-5 7-t] 2 4-2,3,5,7,11, 11a- A = 2 [ 1, 3] SALE 2 [ 3, 2-a] 9] & = [ 1, 2-d] ¥ 2171 -
6-A]SA M HIED) S A 72 R D FSAD O EAL (63 mg, 0.112 mmol), [3-(1H-o]Wt}E-1-2)Z2F okl (0.02
mL, 0.176 mmol), N N-t]jo]AXZHodoll (0.03 mL, 0.176 mmol) ¥ HATU (67 mg, 0.176 mmol)ZH-E XA
dEs Azl Az aEutEHge o AAlste, ®A SEES WA AFEZA F5380T
NMR (CDCls) & 10.04 (m, 1 H), 8.16 (s, 1 H), 7.54 (m, 1 1), 7.47 (s, 1 H), 7.30 (m, 1 H), 6.94 (s,

;_A

1H), 6.87 (s, 1 H), 6.77 (m, 2 H), 6.00 (d, J =6.8 Hz, 1 H), 5.65 (d, J = 6.8 Hz, 1 H), 5.31- 5.25
(m, 2 H), 4.62-4.41 (m, 4 H), 4.31 (m, 1 H), 4.19 (m, 1 H), 4.01-3.29 (m, 3 H), 3.02 (m, 1 H), 3.36

(m, 1H), 3.03 (m, 1 H), 1.97 (m, 2 H), 1.28 (d, J = 6.4 Hz, 3 H). ES' MS:645 (M+1).

Are 230 2-dgudHd {[H[(3S.11aR)-8-({[(2.4-HZF e 23 d)md Jo}r| =} 7t =R d)-3-H -5, 7-T]
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[0222]
[0223]

[0224]

[0225]
[0226]

S=50d 10-1772610

92:-2,3,5,7,11, 1la- SV 22 [1,3] SAFE 2[3,2-a] 9 2 (1, 2-d] 9 21 21-6-21 ] A o)) S A 7h 2 d ) 5
A)otAElolE EelE R0 ol EAS

L3S, 11aR)-8-({[(2,4-t] &F =5 d) v Joln| . } 7 2 W) -3-H € -5, 7-T] £ 22-2,3,5,7, 11, 11a- 3 A} 3]

S2[1,3]5AFEE[3,2-a] 9 Y (1, 2-d] F 22-6-L [ S AN E ) ZA]] FF2 R EA oA EAE (HA]o 169
A (a)ell A e} o] A2 (37 mg, 0.069 mmol), 2-¥]2jtjdwer-2 (0.01 mL, 0.104 mmol), DMAP (8
mg, 0.069 mmol), DCC (21 mg, 0.103 mmol)Z TlEFE=EME FoA 8A7F wwelgdct. B HA7ela, g%
S HUEFRRdeoer &1, THIVER, 442 AR, FUEFoR AXAHY. Agstd a2v)
Eadueh A4 hpleo] oa] AAlsle], ®Al SHFEL WA nPEeA FESFT. H MR (1) § 10.31

(m, TH), 879 (d, J =4.8Hz, 1 H), 845 (s, 1 H), 8.09 (m, 1 H), 7.99-7.59 (m, 2 H), 7.31 (m, 1 H),
6.78 (m, 2 H), 5.97 (d, J = 6.4 Hz, 1 H), 5.83 (d, J = 6.4 Hz, 1 H), 5.46 (s, 2 H), 5.30 (m, 2 H),
4.74 (s, 1 H), 4.60 (m, 2 H), 4.41-4.31 (m, 3 H), 3.92 (m, 1 H), 3.65 (m, 1 H), 1.35 (d, J =6 Hz, 3

H). ES MS: 629 (M+1).

AAd 24:  2-(4-REFgld)dE ({[H[(3S,11aR)-8-({[(2.,4-HEF o2 d) e Joln| = }7lE2 R d)-3-w &~
5,7-052-2,3,5,7,11, 11a-FAFS]| 22 [1,3] SAFE 2[3,2-a] 9 @] [ 1,2-d] 9] 2h-6-U 1 A o &) S A |7 2 5.
& A oA H ol E

@

Ao 230 AE wbHy fALsE S o] g3te] ({[({[(3S,11aR)-8-({[(2,4-t] &2 F 2 2Hd) v Jo}u| =} 7}
2Rd)-3-wE-57-t]%-2.3,5,7,11,11a- A =2 [1,3] A Z2[3,2-a] T T =[1,2-d] 9 &7 -6-L | =
APHED) A 7F2 3 d Ao EAE (78 mg, 0.145 mmol), 2-(4-EE2ZF)ol&E (0.02 mL, 0.145 mmol),
DMAP (18 mg, 0.145 mmol) % DCC (45 mg, 0.218 mmol)ZHE JFA F}FES AxsAct. 94 hplcol 9al
AAete] ®Al SIS WA nFEZA FSagdth. H NR (CDCL) § 10.19 (n, 1 H), 8.43 (s, 1 H),
7.32 (m, 1 H), 6.76 (m, 2 H), 5.98 (d, J = 6.4 Hz, 1 H), 5.76 (d, J = 6.4 Hz, 1 H), 5.30 (dd, J =
3.6 Hz, 1 H), 4.68-4.50 (m, 6 H), 4.43-4.31 (m, 3 H), 3.9-3.90 (m, 4 H), 3.70-3.41 (m, 4 H), 3.31 (m,
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2 H), 2.93 (m, 2 H), 1.35 (d, J =6 Hz, 3 H). ES MS: 651 (M+1).

Al 250 2-(AEopulie)ol el ({[({[(3S,11aR)-8-({[(2,4-T1F7 0 =il d)w e o] =} b2 1 d ) -3-v] & -
5,7-01%4-2,3,5,7,11, Lla- A3 S 2[1,3] 94 £ 2 [3,2-a] 9 &) = [1,2-d] 9] 2} -6-L ] S A 1| &) S 4] ] 7h 2
Jye ol EHo] E Ak

HCl

a) 2-(dudotu])eld  ({[({[(3S,11aR)-8-({[(2,4-T) ZF e 2 Hd) v e Jo}r] =} 72 B d)-3-1 & -5, 7-1] %
2-2,3,5,7,11,11a-FAB| =2 [1,3] $AFE R [3,2-a] 92| = [ 1, 2-d] T 2 -6-Ld | S AN R S A [ 72 R d b &

ADetAH O] E. AAldl 230 ARE W fFAREE HHE o]&ake] ({[({1(3S,11aR)-8-({[(2,4-T] & F 0. 25
g Jolu) =} 92 B Y)-3-WE-5,7-1] £ 4-2,3,5,7,11,11a-FAS| =2 [1,3] A E R [3,2-a] H & = [ 1, 2-

d] 9 &F2-6-A 1A HE) S A 172D} A oA EAL (77 mg, 0.144 mmol), 2-(tw|€olw]:)o & (0.01
mL, 0.144 mmol), DMAP (18 mg, 0.145 mmol) % DCC (45 mg, 0.218 mmol)ZY-E FA 3FES AZA).
% hpleoll o3 AAlste] xAl s3tEs WA 13 EfEZFLROMEAGOEA S5, olyg W
Ao dEd B48 A, HIFREdEd &A7|aL, F4 FEIYEFOR AFHsta, SHhEFOR
AZNAN, BA HFES AFERZA 530 HNR (CCly) & 10.18 (m, 1 H), 8.42 (s, 1 H), 7.30

(m, TH), 6.78 (m, 2 H), 595 (d, J =6.4Hz, 1H), 5.82 (d, J =6.4 Hz, 1 H), 5.29 (m, 1 H), 4.63 (s,
2 H), 4.55 (m, 2 H), 4.43-4.28 (m, 3 H), 4.21 (m, 2 H), 3.91 (m, 1 H), 3.63 (m, 1 H), 2.55 (m, 2 H),
2.24 (s, 6 1), 1.34 (d, J = 6.4 Hz, 3 H).

b) 2-(dHEetu )" ({[({[(3S,11aR)-8-({[(2,4-tEF 2o d)wE |or] =} 7t 2R d)-3-HEd-5,7-T] &
2-2,3,5,7,11, La-3AS| =2 [1,3] SARE R (3, 2-a] 9] 2] =1, 2-d | 9] 2} -6-L | S A el ©) S 4] [ 7F 20 d 15 A))
. A7 @A (el de wpsk o] Alxd AYEE (173 mg, 0.239 mmol)S TSR =Tl
A7), FERGEF fdo2 AFsla, FMYEFoR AxAAT. olgd dEES TSt &34
7]aL, gl A JV‘] 713, HCI (0.24 oL, 1 =2 &) Frlsta, whgES 79 2=dA 158 wukst
Ack. =
SR EEL
594 (d, ] =6.4Hz, 1H), 577 (d, J = 6.4 Hz, 1 1), 5.32 (m, 1 H), 4.74- 4.34 (n, 9 H), 4.02 (m, 1
H), 3.65 (m, 1H), 3.39 (m, 2 ), 2.82 (s, 6 ), 1.34 (d, J = 6 Hz, 3 H). ES MS: 609 (1),

= 4 }]/‘1 0}"’ g ohAEolE/HErarE Efder FEIA7A, 1PES Y

==
FHsAT ' NMR (CDCly) & 10.17 (m, 1 H), 8.46 (s, 1 H), 7.31 (m, 1 H), 6.78 (m, 2 H),

27 FA (D RE, ATE /M= US(gavage needle)S Ea ToEE AT Fe &3 (0.1% 3 =2
Z2IWEAEZQ2/0.1% Tween-80 2] kg B 5 mg B3t3E 5713 (parent equivalent)) Q24 AAJd] 12
eSS Fostgitt. g9 AZE (4 0.2 mL)S & FolF 2447 FoF dAHI 4o oyHor
5 g 7H€r HEEEH AFHSREd, ZE S EDTA Ag® Al@XA|(syringe) & AH&she] A FHsHA

N AZS 0.02 mLe] ZREokA]l Al & [E T e-olv|e—n-7}Z24F, Wl=oluj= [C] W
Axd ZFogol= HCI1Y wigste] T2xearl BagtER AR ddEes A4S 9
Askar, BEAEle] (vortexed) EFA7IAL, WAl Ete] (4000 x g, 4° C, 20 min), &S FANAG. &
A NMEZ Zo] mzeg g 9 BIIAE =52 [C/MS/MS B4 98] AZsledtt. 8] 7-E (noncompartmental)
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