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vegtzrd, AFEAY A e A 7], AFEHAY AFHEHA e A A=
GEAY AGHA Fe A A2 AGE ofmdd | AGHAY AfHA k2 Ak 2

| gt Zt 2] ol
2 23F Flo|==A], X&H ALY 3EA] e <Al IArR 23kE olu|x EE IEHAY X3H A S
QA7) AR DAL 0, 0, S, SO, S0, W (RE =50z R4st A8 %3 1

rO
[
)
N,
fu
ﬁ(
rlo
i)
24

el
o
i
z
)
2
)
i)
N
3
|
=)
2
fu
=
)

deE= dEzda aFes iAE S dvholr,
w2 UEhfol A vt g4 A sh8he R- e S wiE e o]9] EFE HoFEr

(18) 471 (D)ol whe 858, ole] fAstHoR Hge @, =t ﬁuﬁi}%i/ﬂ, R' uiA R zzte =9

How Fa wE ARE AF BPoAY, 59U wa f4el 2gHE R WA R F F aFe, w9 949
WA, AR AG ARSA B 3- WA 7- 9 AREA]F EE ADT AL ARHA 4L 3 WA 7- A 3

gaiel2e 848 4+ Ay, ® 2 /D), ® 28D, /" 2/, ®7 28, ®° 28, ®" 2

R, ® 2R, ® 2R, 2 ®'2R)9 72+ 282 o] Az F, ABHAY AFHA S 5

A 7- 9 AERAllZ Ei ABHAY ABEA RE 5- WA 7- 9 A 2A] 2L B 5 9o =4
2 g FFE, oo okstdor §enE o wi SujstE,

(19) A7 ADel we 3432, ol kstHow sguE o, ®i LujsEEA, A 17t A-Dol 28 1}

gl meela; R WA RT F shbk A7 Aas4 e A7 Ldoly e e Fads 53

o0& di= BaE, oo kstHor FeHE o Eik SujsE.

(20) 471 (1ol we FFE, ol9 ks or &eHE Oﬂ, w gujsE A, A 17t A-Dol 9§

ola; o]¢ae dask 3 ®T 2R, ® 2R, 2 ®R 2R F s A8dAY

- WA 7- 9 A2 Ei ABHALY ABHA @ 5- YA 7- 9 ez 2 A4
o)

5
2 s SR, olo) SSHoR HeHt 9 Ht gulstE,

wjeh==A, A aelzk (A-Dell o) 1

op

(21) 47 (D w2 sgE, ole) epistor H45: 9, i
gl Ae melelm; Z=R”, % ol%sh fAtst @A R R RS
dezAtel e I4T 4 Aee FHPo b AFE, ol HFHoR &
(@) A7) (Dl s AFE, ool PSR AL G, = gAFERA, 4 2t Dol A3
ehfelA melols R A R F stk e A AsnA e A5

How sh= g, ole) AT YoR HerE @ wE gvshE,

(23) 7] (DA & e, olel ohIsteR S E0E ¢, £ SohshERA, A 2elE (Dol s
BlelAs meeln; ot Axteh 3 R 2 R 2 ® 2R F shbh A@EAY @A ge
5- WA 7- 9 sh2RAbelE E ARG ARNA FS 5 A 7- U HERAelZe YT 4+ ASS
5qoz sk SgE, ol SHoR FgHE o T SrjshE,

(@0 7] (Do) W TS, ole) AR HgS G, B SARERA, A 2= Aol A
ghllol e aelela; zaRT, 2R R RE olgdhs dash W AsuAY A#HA e 5 A 7- 9
AzAlel 2S¢ FYT 5 Aee FHOR S STE, oo Ao HenE o i SvlsE.

(25) 47 (1ol we agE, old fastxor s4se @, mt §vjsEaA, A neE (-39 28
gl Ae welolw: R ulA R % shibrh ARE AL AREA e AF Dolul, ohE Aol $29

tlo
[
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[0095]

[0096]

[0097]

[0098]

[0099]

[0100]

[0101]
[0102]

[0103]

[0104]

[0105]

[0106]

[0107]

on

££0l 10-1580310

Hoz d= s, old PO HLHE § E= LujstE.

(26) A7 (Dol we FFE, ol oksHon 45 @, Ei SulFERA, A 1= (A-3)d 93 1}
gfolA= mEolm; R° 2 R, ® 2 RD, ® 2R 2 ® 2R F e, olgas 949
A, 287 1@3—4%1 e 5 A 7- 9 FEpatelZ mi AFEAY A X 5- A 7- 9
B2l 2S P48 5 e 50w di BFE, oo fAstHoR sgHE o i gujsE.

27) 7] (Do) Be e, oo Astdon seu: o, we fusEA, A nels (A-3)d o v
ehfjolAE weela; 2R, 2 R 9 RUe o)gets 9 @7 ARG A8

; 5]
EZAO]ES FAHT = JSS EAOR e IFE, o] ATy oR FLHE 9

(28) A7 (Dol W 3432, oo FAHoR SeHE o, HE SRR, RE 4203 R 7F 4
3

=
o; R7} 4aoli; mol 1 WA 3018 skt olake] Rs7t
[}

T AFEHAY A3EA] G A EHe]
sg2lolm; A g7t Al 17 FelA 7|A" ngdS 5HOR 3t s§E, ol dAFgHoR FEHE o
= gusE.

(29) 7471 (A7)l w2 spgta, o9 Ao r &5 9, Ex Svist=R=A,

R
olvf; R'o] Frz0l31; me] 0, Wi 1 WA 3031, skt ool Rel FzAlolvl; A nel Al 17 FlA A AE
aelels; R A R 217 mYHor Sa we A% A G, U Ba A4l AR

WA R % F gl wa 94s gl Hegom A@HAL ARHA 2L 3- A 7- 9 A=Al F E

= AFHAY A8HA @ 3- BA 7- 9 AH2A S AT 4 A, R 2R, ® 2R, ®
2 /), ® 2R, ® 2R, ®2r), R 28, ®T 28, 2 ®R" 28N 2 2

= wa A4l 37 ABEAY ARHA @ 5- YA 7- 9 FrEHAllF EiE ASE ALY 8EHA @
5- WA 7- ¢ SHRAll 2 YHFS EHo R sk SE, oo Ao HeHE d Hi: Ll
(30) 3}7] &}ghale] 33hE:

at7] spebae] slgte, ole] ofAlgtHoR s &u = o B drjshE:

Ri_ _NR! SL (1-11)

D 2= A S Y AFHA 2 FE=AFo] SolH;

N

RE 4 B A ¢deli;

X= 9 A3 0, S, S0, S0, @ NIZEE MEfs JuEUEda 25 (AF ddd = A dAdd zhzhe
271 e 2 ARl oa A 4 ATk olH;

R= 28570} 2857 e ofgo]r;

R 5, @22, dol=%A), AHAY A8HA e A7 22, ADHAY AREA e Ao|Fwey,
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[0108]

[0109]

[0110]

[0111]

[0112]

[0113]

[0114]

[0115]

[0116]

[0117]

[0118]

[0119]

[0120]

[0121]

[0122]

[0123]

[0124]

[0125]

[0126]

[0127]

AZHAAY AgHA 2 AT AL, AFHAY ABHA G2 AT EFA, AGHAY A
0}O o ], =

W OEAEEA, Y AR A] G2 ofd, AFBHAY A gE A d2 ofHFA ] &
2 gEHEAblZ Rt 7], ARHAY A EH A &2 FEEA)ESA] B NG ASHA] G2 ofv]i)
oltt.
(31)

(3R, 11aS)-N-[(2,4-t) & F e 2o d )W d |-6-3lo]| =& A|-3-W| & -5, 7-T] £4-2,3,5,7,11, 11la- & A}slo| =2 [ 1,3]
SAFER[3,2-a] 9 Y E[1,2-d] ¥ SR -8-F 2 HA ] = ;

(4aR,1328)N-[(2,4-0) EF 2 2 A D) W& |-10-8Fo] =FHA]-9, 11-T] § 4-2,3 43,5,9,11,13,13a—%E}—s}o]5i—
-9 2] = [1,2-a] 9 S 2[1',2' :3,4] o] w|th 2 [ 1,2-d] 9] 2431 -8-7h 2 B A =

(3aS,13a8)-N-[(2,4-"1 ZF o 2 d) W& |-8-3} o] =FA]-7,9-11%4-1,2,3,3a,4,5,7,9,13, 13a-d| 7} 5} o] =2 5]
Y[1',2':4, 519 FA x=[1,2-a]FH ZZ[1,2-c] 9 1 F-10-7} 2 20 =

(4aS,13aR)-N-[(2,4-t] ZF 2 2o d) W& |-10-3}o] =& A]-9,11-1] %42, 3 43,5,9,11,13,13a—%E}—8}o]5i—
H-3 2 %[1,2-a] 9 ==[1",2':3,4]0] v t}%[1,2-d] 7 & -8-F} 2 E A} 0| =

(4aS,13aR)-N-[ (4-=F 2 = d) & ]-10-3lo] == -9, 11-T] $4-2,3,4a,5,9, 11,13, 13a- E} 5} o] = 2 -1H-1]
FE[1,2-a]FSZ[1',2":3,4] )| t}%[1,2-d] 3 &R -8-F 2 E A v =

(3S,11aR)-N-[(2,4-9ZF 2 2 ¥ d) W& ]-6-3} o] =5 A|-5,7-U = 2-3-(H L HE)-2,3,5,7,11, 11a- A} slo| =2
[1,3]&AFE2(3,2-a] 9 =[1,2-d]F] 2 -8-FF 2 HAH =

(3aS,13a8)-N-[(4-Z=F o 29 d) W& ]-8-3}o] =& A]-7,9-T] & 4-1,2,3,3a,4,5,7,9,13,13a-t| 7}elo| =2 9 &) =
[1',2":4,5]9 &A% [1,2-a]F S 2[1,2-c] T g H]H-10-F} 2 EA} ] =;

(3S,11aR)-N-[(2,4-9ZF 2 2 d) W& ]-6-3} o] =FA|-3-[(1S)-1-HE X 2 ]-5 7-1=%-2,3,5,7,11,11a-%)
Abstol =R [1,3]5AFE 23, 2-a] ¥ 2] 22 [1,2-d] 9] 2Rl -8-Fh = i Abm| =

(3S,11aR)-N-[(2,4-0) = F ¢ 2 7 d) W g ]-6-5} o] =& A|-3-H| & -5 7-T] 2 4-2,3,5,7,11, 11a-3ANA}eto| =& [ 1,3]
SARER[3,2-a] 9 2 (1, 2-d] F e -8-FFE F A =

(3S,11aR)-N-[ (4-ZF 2 =2d D) E]-6-3lo| == A]-3-H|& -5, 7-1] & 4-2,3,5,7,11, 11la- & A}3lo] = 2 [ 1, 3] A}
Z2[3,2-a]¥ 8 =[1,2-d] 9 & -8-7t 2 BEA| =

(38, 11aR)N-[(2,4-t] ZF 2 2o )WL ]-3-(1, 1-di vl D ol & )-6-3} o] =5 A]-5,7-T] §4:-2,3,5,7, 11, 11a-FA}
Sro] =R [1,3]15AE R (3, 2-al ¥ 2] k[ 1, 2-d] 9] BpRI-8-Fh 2 A =

(35,11aR)-3-(1,1-Div &N &) -N-[ (4-ZFF 2 2o d) W& |-6-3}o| == A]-5,7-T] % 4-2,3,5,7, 11, 11a- & A} 5} 0]
E2[1,3]5AFER[3,2-al ¥ gl = [1,2-d] ¥ g -8-FF 2 E A m =

(35,11aR)-N-[(2,4-0) ZF o 2 #d )W g ]-6-3}0] == A|-5, 7-U] & 2-3-9d-2,3,5,7,11, 11a- @A} slo] =2 [1,3]
SAFER(3,2-al9] ] =[1,2-d] 9] 2Rl 8- TP 2R A =

(3S,11aR)-N-[(2,4-t) =2 ¢ 2 7 d ) W& |-6-3} 0] EZA|-3-(&}o]| =2 A W& )-5,7-T] & 42 3,5,7,11,11a-3NA}
Slol =2 [1,3]%AFEE[3,2-a] 9 Bl 2 [1,2-d] 9] &X1-8-FF 2 HAH =

(2S,3R)-N-[(2,4-T] ZF o 23 d) el |-6-5}o] EZA]-3-W|&l-5, 7-T] & 4-2-F|d-2,3,5,7,11, 11la-FN A} slo| =2
[1,3]1SAFE (3,221 Y = [1,2-d ] F 2} -8-7L 2 EAlm =

(3R, 11aS)-N-[(2,4-T) & F e 2o d)HE |-6-3lo] =5 A5, 7-U & -3~ (Fd W ©)-2,3,5,7,11, 1la-FA}slo| =2
[1,3]2AFE2(3,2-a]9 2 %2[1,2-d] ¥ g2 -8-FL 25 Al =

(3R, 11aS)-N-[ (2, 4-H=F .2 d)vE |-6-3lo| =5 A -3-(2-M[d 22 8)-5,7-1] £42-2,3,5,7,11, 11a- S A} 3}
o= &[1,3] A ER[3,2-al T g = [1,2-d] ¥ 2} 7] -8-7} 2 BAlr =

(5aR,14aR)-N-[(2,4-t] & F 229 d) v E ]-11-3}o] =5 A]-10, 12-t1 % 4-1,2,3,4,5a,6, 10,12, 14, 14a-H]| 7}3} 0]
=29 E[1,2-a] B E[1",2":3,4] o)1 ThE([ 1, 2-d ] 9] 2R -9- Tt 2 H A =

(25,35)-N-[(2,4-0) & F 229 d) W d |-6-3}o]| =EA-3-[ (ML A ) H & |-5,7-U] & 24-2-7d -

_14_



[0128]

[0129]

[0130]

[0131]

[0132]

[0133]

[0134]

[0135]

[0136]

[0137]

[0138]

[0139]

[0140]

[0141]

[0142]

[0143]

[0144]

[0145]

[0146]

[0147]

on

£5051 10-1580310

2,3,5,7,11, 1a-FAete] =2 [1,3] 5 AFE 2 (3, 2-a] 9] 2] .= [ 1, 2-d | 9] 2p]-8-7h = /A =

(3S,11aR)-3-(Alo] F 2 A AW E)-N-[(2,4-Y ZF L 2H Y)W |-6-3}o]| =FA]-5,7-1] % 4-2,3,5,7,11,11a- &)
AVstol =R (1,31 AR R[3,2-a] 98| 2 [1,2-d]F B A -8-7} 2B A ] = ;

(3S,11aR)-N-[(2,4-t] ZFF 2 2 9d ) v & |-6-3} ] =FA|-3-(1-H 2 & )-5,7-1 % 4-2,3,5,7,11, 11a- A A} 5} 0]
E2[1,3] A R[3,2-al 9 el =[1,2-d] ¥ g -8-Ft 2 E A n =

(5aR, 14a8)-N-[(2,4-0) EF ¢ 23 d) v ]-12-8fo] =ZA]-11,13-T] & 2-5a,6a,7, 11, 13, 14a- S A}8}0] = 25}
QUel=[1",2":4,5][1,3] SARER[3,2-a] 9] ¥ %= [ 1, 2-d] 9] &R 10-7F 25 A ] =

(2S,3R,11aS)-N-[(2,4-0) 2% 2 2o d) W& |-6-5}0] == A|-5,7-U]) & &2-2,3-t] 5 d-2,3,5,7, 11, 11a- A A} 5} 0]
Z2[1,3]1 A ER(3,2-al 9 = [1,2-d] ¥ 2 8- 2 B A o] =

(2S,3R,11aR)-N-[(2,4-T) = F ¢ 29 d) W ]-6-3} o] =& A|-5, 7-T] & 4-2  3-T]H| <d-2,3,5,7, 11, 11a- S A} &) =
2[1,318AE2[3,2-a]1 98 %[ 1,2-d] ¥ 2} -8-Ft 2 HA 0| =

(3R, 11aS)-N-[(2,4-0)=F ¢ 2 5 d) W& ]-6-5} o] =& A|-3-(1-H| & & )-5,7-T] & 4-2,3,5,7,11, 11a-3N A} &} o)
Z2[1,31 A ER(3,2-al 9 g = [1,2-d] ¥ 2 -8-FF 2 B A o] =

(3S,11aR)-N-[(2,4-t] FF 2 25 d) v " ]-6-3to| = FA|-3-[2-(HHE| ) & ]-5,7-T] $4-2,3,5,7,11,11a- )
Absto| =2 [ 1,318 A2 23, 2-a]l 9 £ [1,2-d] 9 &x1-8-7F 2 H A =

(3S,11aR)-N-[(2,4-t) =2 ¢ 2 9 d) W& ]-6-3} | EZ2A|-3-[2-(W & A x D) & ]-5,7-T] & 4-2,3,5,7,11, 11a-
Aol =2 [1,3]SAFE R (3, 2-a] ¥ B = [1,2-d] ¥ 2 -8-FF 2 HA 0| =

(3S,11aR)-N-[(2,4-T] =2 ¢ 2 9d) W& ]-6-3}0] EZA]-3-(1H-¢1 &-3-dw & )-5,7-T] & 4-2,3,5,7,11,11a-3)
Absto| =2 [ 1,318 A2 23, 2-a]l 9 £ [1,2-d] 9 &1-8-FF 2 HAMH| =

(4R, 12aR)-N-[ (4~ ZF ¢ 2 Hd) W& ]-7-5} o] =2 A -4-W & -1-(2-H & T2 7 )-6 8-T] & -
1,2,3,4,6,8,12,12a-2E}slo| =2 g 2 [1',2':4,5] 9 A =[1,2-a] 9] 2| 1| 9 -9-F} 2 EA 0] = ;

(4R, 12aR)-N-[(4-ZF 2 =2H )M |-7-3lo]| =2 A -4-H & -1-(1-H & & )-6,8-1 % 2-1,2,3,4,6,8,12,12a-=
gtetol ==y 2 =[1',2":4,5]9) e} A =1, 2-a] 9] 2] M| D -0-7p 2 AL =

(45,12a8)-N-[(2,4-0) &F 2 29d) W& |-7-3} | =EA|4-vE-1-(2-HE X 2 F )-6,8-T] &4
1,2,3,4,6,8,12,12a-2E}slo| =2y g 2 [1',2':4,5] &K x=[1,2-a] F 2| #]| ©-9-F} 2 EA} 0] = ;

(45,12a8)-1-(Atel 22z 24w d)-N-[(2,4-U EF 228 d) W E |-7-3}o] =F A -4-W & -6, 8-T] &2~
1,2,3,4,6,8,12,12a-<E}slo| =2 u g % [1',2":4,5]F &A= [1,2-a] F 21| P-9-F} 2 EA}m]) =

(4S,12a8)-N-[(2,4-0&F 2 29d) v E |-1-(2-F &€ )-7-3lo] =F A -4-W & -6, 8-T] & 4~
1,2,3,4,6,8,12,12a-<Elsto| =29 g E[1',2':4,5] 9 &} A =[1,2-a] ¥ g 7| H-9-F} 2 H A} =

(45,12a8)-N-[(2,4-0 & F 2. 23 d) v ]-7-3} o] =FA|-4-w| & -6,8-T] K 4-1-(1,3-E| o} F-2-d v & ) -
1,2,3,4,6,8,12,12a-2E}slo| =2 g 2 [1',2':4,5] A x=[1,2-a] 9] 2| 1| ©-9-F} 2 EA 0] = ;

(4aR,6aR, 14aS)-N-[(2,4-0) = F o 2 ¥ d) v & |-12-8} o] == A]-11,13-1] 2 %-1,3,4,4a,5,6a,7, 11,13, 14a-6| 7}
Sfol=2-2H-3 8] =[1',2" 14,519 &A= [1,2-a][3, 1] HHA-10-7} 2 EA | =

(4aR,6aR,14aS)-N-[(4-ZF o 2 d) v el |-12-8}o| == A)-11,13-T] 2 %-1,3,4,4a,5,6a,7, 11,13, 14a-t| 7}3}©]
C2-20-92[1',2' 14,59 2FA [ 1,2-a] [3, 1] WAL -10-7F 28 A ) =

(3S,4aR,6aR,14a8)-N-[(2,4-Y ZF o 2 )& |-12-3} 0| =& A]-11,13-1] & 4-3-9 -
1,3,4,4a,5,6a,7,11,13, 1da-d|7}8Fo| = 2-20-F @]l =[1',2"' :4,5] T A [ 1,2-a] [3, 1] MZALA-10-7} 2 EA}H]

T -

—

(4aS,6aS,14aS)-N-[(2, 4-t)&F o 2o d) e ]-12-3}o| =Z A -6-(2-H| D X 2 )-11, 13-1] = 4-
1,2,3,4,4a,5,6,6a,7,11,13, lda- S d|7}sto| =20 2] = [1',2":4,5] T &A= [1,2-a] AT ZA-10-7} 2 EA 0| =

(6aR,7aS,11aS)-N-[(2,4-t|ZF o = d) v & |-1-8}o| ==& A]-2,13-T] & A-2,6a,7,7a,8,9,10,11, 11a, 13- 7}a}
olEZ-pH-9 ] E[1",2":14,5]98A =[1,2-a] ¥l =Zo|u|t}Z | e-3-F} 2 EAlH| =
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[0148]

[0149]

[0150]

[0151]

[0152]

[0153]

[0154]

[0155]

[0156]

[0157]

[0158]

[0159]

[0160]

[0161]

[0162]

[0163]

[0164]

[0165]

[0166]

[0167]

[0168]

on

£501 10-1580310

(6aS,7aS,11a8)-N-[(2,4-0) =& ¢ 2o d) v e |-1-3}o]| =& A]-2,13-1]L2-2,6a,7,7a,8,9,10,11,11a, 13-9| 7} 5}
olE2-pH- g %=[1',2":14,5]F A = [1,2-a]Hl = o|H| T} X | e-3-7} 2 HA}H] =

(5aS,14a8)-N-[(2,4-0g=F ¢ Z3d)w el |-11-3}o] == A]-10,12-T] = 4-1,2,3,4,5a,6,10, 12, 14, 14a-t| 7}3}©]
ca2deE[1,2-alFFE[1",2':3,4] o] thx[1,2-d] % &H-9-F} 2 HApw| =

(4aR,14aR)-N-[(2,4-t] ZF 2 2D H| & ]-9-3}o| =FA]-8,10-t]2-4-2,3,4,4a,5,6,8,10, 14, 14a-H| 7} 5l o] =2 -
-7 2 %=1, 2-c]9 g =[1",2" :4,5]9] 2k [ 1, 2-a ] 9] 2 W - 11-7F 2 Al =

(4R, 12aR)-N-[(2,4-0) =2 ¢ 2 7 d ) W& ]-7-3} 0| E 2 A|-4-w| & -1-(3-W| D F- & )6, 8- HQA—
1,2,3,4,6,8,12,12a-<E}stol =2 @ £ [1',2":4,5] 9 & X [ 1,2-a] ¥ 8| 1] H-9-7} 2 HA}u| =
(45,12a8)-N-[(2,4-0 ZFF e 29d)Md ]-7-3lo] =5 A -4-H D -1-(1-H &l & )-6,8-T] &4~
1,2,3,4,6,8,12,12a-2Elslo| =29 2] =[1',2':4,5] 9 & A =[1,2-a] F 2| v d-9-F} 2 BApm| =
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EE X854 avs 7HRve Zelr, ol Aok FPELE s, TE AX A 4FHI, HE
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=
AR 4-EF 2o Ao =

B-1) 9- —a}ol ZA]-2-(2-W| EA]-o &)-1,8-T] & -1,3,4,8-H| Egl o] = 220-T] 2| = [ 1,2-a] 7] 2} X1-
-7t ERAL 4B 2o =

[sheh4 52

BnBr
Bn Bn 0oBn €O OBn
K2603 NHsaq NBS MeOH .
I)D/ o%( NBS. HOIJ/\,/ " Ho N
X \/NH Br =N MeO,C =N
1 4 . 2 5
OBn
Ac,O

OBn AcO
A0 mCPBA c SNy _AcO NaOH pq
, L OAc —~
Ma0,C 6/ N MeO,C Zo MeOe~ ZN
Bn

OBn r’\1=N
F. HO. N/
N .
N Z —_—
11 O

OBn 0Bn MeOH OBn
F\©\/HH0 l X ~CHO NaClo, F l_:40 l C0zH wscp F HHo - CO0zMe
N ZN N ZN . N<l LN
12 O 13 O 14 O

Br‘/\/ Bn

_ CsCO5 COzMe KZOSOA \@/ COgMﬂ
\©\/ N

~~NHz OBn O
MeQ F o ome A F o ~_-OMe
microwave X N7~ OMe N \©\/H o N
N A N N AN
A1 O

171 0
oH O
F. (0] SN N/\/OME
H
N A N
B-1 O .

(1890ml)°ﬂ Al BallAlZA A, Wd BRele]=(184ml, 1,5m0l)E F
E

F

Pd-C

1) ME 1(189g, 1.5mol)E fHdxEEoln=

ZINAY.  £AS 80ToA 15E o4 2] e R 2R Yo E(228g, 1.65mol)E H7}8t¥a, 1 &%
S 1 AIZE Bt wuksigl. WkE oo %%EE 21% Foll, 771 94 AHsglar, ABES 7S shelA
SHAAD. oA JAHdE F7] Qe HEGs| =23 (1000mD) S 7ML, olE AFA R, 1 qiE
S ZAdetell A SHRAIA ¥ AAHE(crude product)(329g, >100%) 2] 3-4A % ]—Z—ﬂ]%—ﬁ]%—ﬁl—% 2& AN 29
a2 At
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£=40l 10-1580310

NMR (CDCIls)8: 2.09(3H, ), 5.15(2H, ), 6.36(1H, d, J=5.6Hz), 7.29-7.41(5H, m),
7,60(1H, d, J=5.6H4z).

2) 3HE 2(162.2g, 750mmol) S oI ¥HE(487ml) oA BaAI7IaL, FA FRUoR(28%, 974ml) R 6N FA A
=z o
= =

sto]=FAlol= 8N (150ml, 000mmol)S FH7FsSich. Whg EMS 1 AjxE 52t 90TColA wrksglar, o]

S W7 st A WA, SR FEeo)=(58g, 1080mmol)E FUlElgltl. Wk & FRIEES HU)
SR, olF FEIYPL, FV] & FA EIE &F vlo|FtERMCE §do7 AHEAL, F4 AF Y
OER HAZAZAL. &ulE 7Y StellA AL, oaZEE 4F 9 YdE oH2E vl Hrhesla,
DAY AAE dnste] -MASA-2-WE- - d-4-2 3 (69.1g, 43%)S L& =T Aoz A}

NMR (DMSO-de)8: 2.05(3H, s), 5.04(2H, s), 6.14(1H, d, J=7.0Hz), 7.81-7.42(5H, m),
7.46(1H, d, J=7.2H=), 11.29(1H, brs).

3) A7l 3FE 3(129g, 599mmol)S SoMHNEYVEZ(1300ml)olA #Erelglir, N-HER<SAM oln=(117g,
659mmol )& H7FeR o, F&ate] 908 Bh Aol mulkedt.  HA®E AAS 0444—5‘}21 , SMHEUEH
9 dofld ofH| 22 AFHsle] 3-wldSA-5-B 2 R-2-v|E-T 2 t-4-& 4 (154g, 83%)E Jo g At}

NMR (DMSO-ds)8: 2.06(3H, s), 5.04(2H, s), 7.82-7.42(6H, m), 8.03(1H, d, J=5.5Hz),
11.82(1H, brs).

4) YdgxEEolu]=(660ml) W 3= 4 (88g, 300mmol), FEHEF olAHO|E(13.4g, 60mmol) % 1,3-H]2A(T]
HdE 28 ) X2 (30.8g, 516mmol)e] B-Holl wWErE(264ml) F Eol€oll(210ml, 1.5mol)E g2olA H
7VatQdar, 18 Al7ksol 80TColA mukstdtl.  ole obAlEHlo]E (1500ml), an 4 ¥E3E gnyF FRfol=
LN (1500m1) 2 & (1500ml)e] H7tE o] = €715 45 ¥ StollA mutslar, wke gd8 o]d H7ls)t
Aok, HAEE oFear, E(300ml), e olAlElo]E(300ml) L teld o] =(300ml) 2 A 3te], 5-wlZ
L A]-4-5lo] = E A -6-H| & - ZEI AL g o ~EH 2 5(44 9g, 55%)F T AR o 2A AT},

NMR (DMSO-de)8: 2.06(3H, s), 8.72(3H, ), 5.02(2H, s), 7.33-7.42(5H, m), 8.07(1H, s).

5) o}HEAF F=5(134m]1) W 3= 5(19.1g, 70mmol)2] £Mo] 408 FoF 130TColA wwtyl Fo  Luj= 7t
Bloll A FHAIA 4ot A EA-5-H A A -6-HE-U B2 wE o ~E|Z 6(19, 9g, 90%)S A AHOZA

NMR (CDCl1s)8: 2.29(8H, ), 2.52(3H, s), 3.89(3H, s), 4.98(2H, s), 7.36-7.41(5H, m),
8.85(1H, ).

6) FE2EZXE(370ml) W FFE 6 (46 2g, 147mmol) 9] o] W FE2E2H 2 EZAH(65%) (42.8g, 161mmol)ZE
g2 A5 ¥4 atollA H7eaL, olF 908 ot Ad2olA wwksiglvh. kg
HUlo]|E &9 Hrlela o]E 1of Sob wikeda, FEHoR FREBIZO 3
ﬁléﬂo 10% =4 2§ ﬂEiLﬂ oJE &, 74 st Gy SETO|= &, 2 A
ghol= gHo AHFHAL, T &F *HMEi AxAZE. 471 &8s 3 A =
ERIES EE% el 22 AHEte, 4-olHEA-G-HAEA-6-HE-1-SA - IR wE o ~EH 2 7(42.6g, 87
0E A dYor 58t

12

NMR (CDCla)6: 2.80(3H, s), 2.41(3H, s), 3. SO(JH s), 5,02(2H, s), 7.87-7.39(6H, m),
8.70(1H, s).

7) 130CAA 71 wakslglw ol M EAF B4R (500ml) 9l 3FE 7(42.6g, 129mmol ) 2%-o) AA H71E9m
]_ =]

o5 20 & & Wkl W& 7S st FRAIA, 4-olAEA-6-o A FA WD -5- Wl A S A - IR
W o A2 8 (49.6g, >100%)E A o A=A HE3YT).
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[0649]
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[0654]

[0655]
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[0657]
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on
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NMR (CDCla)8: 2.10(3H, s), 2.28(3H, s), 8.91(3H, s), 5.07(2H, s), 5.20(2H, ),
7.35-7.41(6H, m), 8.94(1H, s).

8) wehE (140ml) W 3}3HE 8 (46.8g, 125mmol)e] &ofell 2N 4 &f Slo]=FAtol= 89 (376ml)<
WYzt kel A Arbskglal, el 5 mﬂ*ﬂ 40 BoF wEkglth. wkE golel tleld ofgE B oN AitkS

Wzt stol A bk, AAE AAL o3 2 244E & 9 deld dE=s AHske
5-H1 2 9 A -4} 0] = FA]-G-Bl o] = A Ml% wi%& (23.3g, 68%

mSZ e
n[o dlo

=)
it
e
Q-

NMR (DMSO-de)8: 4.49(2H, ), 5.19(2H, s), 5.85(1H, brs), 7.14-7.20(2H, m),
7.33-7.43(7TH, m), 8.80(1H, s), 10.73(1H, t, J=5.8Hz), 11.96(1H, brs).

ol
L

9) fHE X Eoln=(1300ml) W 3}gE 9(131g, 475mmol), 1-(3-fWEdolu]=Z 23 )-3-oEJ}2H]oju= 3

o=z FRelo]=(219g, 1140mmol) E 1-3lo]=ZAZEZolE(128g, 950mmol)e] &9o] 4-ZFo 2wigo}yl

(109ml, 950mmol)-& H7F3FGlar, o]& 1.5 Azt &<t 80°C°ﬂ/‘1 ek, Whg golo] ARolA Wizt

AME HUFsIGla, $EH5H 02 oY oMAH O ER FE3IQITE. ©] FEES 5% T ZFH JIEHUE
ao .

ko3 ]

:Si%] ;*é 23ty gy FRgols g W FA ¥ EJ 2F FEfolm gAow AHEYn, FF 2F
AFe|ER AxAZATH. W& I oPOﬂH FHAA 10 9 119] FE(175g)S AL, 1 AHNE doA=
BFELS ol AEA(1050m]) 2 B (1050ml) 2 R AHI, oFA(31.1g, 475mmol)S HIA AL, TEHow |
AIZE St 71E BRAIZT. WS S8 2o g YAAR Fofl, 10% 74 ZE JFERUE &£98 T
A, $HH0Z oY oAHER FE3IGT. V] FEES A xstE dEyE FRgols & 9 ¢4
xsty Ay FRfolt fAoR MHEI, T AF AHIHER AXARAT. o §WiE Y stllA 34
A7 F, ol& tolE oHE2=E A5t 5-HlAZAIN-(4-EF L 2-lZ)-4-3to]| =FA|-6-3lo] =FA M E-1 =
B} obH| = 10(107g, 59%)E FA AA o= ATt

NMR (DMSO-de)8: 4.45(2H, d, J=4,3Hz), 4.52(2H, d, J=5.8Hz), 5.09(2H, &), 6.01(1H,

brs), 7.86-7.43(5H, m), 8.31(1H, s), 12.63(1H, brs).

10) B3F T gAfel= (49 g)ol FREZEF (490mD) Wl FFE 10 (9.8g, 25.6mo0l)9] et H7HE Fo
OOEGES 1 ARE Sok Aol mnkeloith. Wk golo] 60Tl 208 3k wnk 3 Fof, AglolE ojw}
& FYQaL, o8 FREXFORE AF 50T 7FEEigitt. 1 AAES 1S steA SEAA -l
AN-(4-FEF Q2 2Z-MA)-6-L2U-4-3fo| EZA-Y AR ofn|= 12 (8.2g, 8495 B2 = Aoz A
1=

NMR (DMSO-de)8: 4.63(2H, d, J=5.8Hz), 5.38 (2H, s), 7.15-7.21(2H, m), 7.35-7.46(7H,
m), 8.33(1H, s), 9.90(1H, s), 10.35(1H, t, J=5.8Hz), 12.49(1H, brs).

11) 2% Z 28| E(7.13g, 78.8mmol), 2 AFAH(7.65g, 78.8mmol)e] A &(105 ml)ol HIETslo|=gF
Z(630ml) W 3FE 12(15,0g, 39.4mmol)e] B8NS A5 W7 oA ISR, O EFES ARl 1 Al
b St Akl B (2500ml) S WhS fdlo] HIhe ol AA AAHS oHsla, tolE oH=E=2 Al
kol B3-S A -5-(4-EF 2R 72t ) -4-sfo| = A -y g d-2-7} 2 544k 13 (14.0g, 90%)& 4 4
oz AFssitt.

NMR (DMSO-de)8: 4.52(2H, d, J=5.8Hz), 5.18 (2H, s), 7.14-7,19(2H, m), 7.31-7.40(5H,
m), 7.47-7.49(2H, m), 8.81(1H, d, J=4.5Hz), 10.44(1H, t, J=5.9Hz), 12.47(1H, brs).

12) gugzSoln|=(3nl) ] 335 13 (198mg, 0.500mmol), 1-(3-t]w|Elojn] = 2 9)-3-|Er}l2 K r]ojn =
slol= g abo] = (115mg, 0.600mol) % 1-slol =S Az E o}&(8Ing, 0.600mmol) & 1.5 A+ F3F -2

ol A awkatgich. 1o thgol, WehE (3ml) B Eel"elvl(353ul, 1.10mmol)& H7FEFRa 1 EFES 1.5
AL FQE 7hE EFAIRY. ke &S ol obAEClER XA, 4 E3E &F Hlo]ZFRRYO|E
G, 10% 74 AE2AL &, 51 A xshy &F FEI|E GNoR AFEGA, T4 aF AMcER



[0659]
[0660]

[0661]
[0662]

[0663]
[0664]

[0665]
[0666]

[0667]
[0668]

AR, §WE A% Sl FFRAAL, A7E oD dH=z AHst WAL A5 (- EF ez
A7k el)-4-stol 25 A3 U2 A= E A e ol HE 1(lilng, 699)% F4 240 H5)

NMR (DMSO-de)8: 8.85(3H, s), 4.52(2H, d, J=6.0Hz), 5.15(2H, s), 7.18-7.21(2H, m),
7.31-7.47(TH, m), 8.83(1H, s), 10.41(1H, t, J=6.0Hz), 12.59(1H, brs).

13) 3-HER X2 (2.15nl, 24.8mmol)S THE I Eolu= (54m> W 3}eHE 14(6.79g, 16.5mmol), = A<
FE R Y0l E(8,09g, 24.8mmol)e] & ﬂﬂ:} T, EFES 4.5 AT B Aol A wnkskddct. ¥k 89
of 4 dEF FEReol= §AE HUIE, olF o™ OMlEﬂ olER FEIUN, B 2 A 2IH 2F
Z2dlol= gRo7 AHIPL, FF 2F *é»ﬂ olEZ AXAAT. SulE 7S slolA TAAHAL, 11 Fh
55 tod JdEHEZE AHAA 1-€E-3-HA A -5-(4-ZF L 2- A28 R Y )-4-&2-1,4-1) slo] =2 -3 g
d-2-7}2 2221 Wg o ~H 2 15(6,15g, 83%)S A AR oz Id5a9t)

NMR (CDCls) §: 3.76(3H, «), 4.54(2H, d, J=6.0Hz), 4.60(2H, d, J=6.0H2z), 5.20-5.87(2H,
m), 5.26(2H, s), 5.80-5.98(1H, m), 6.98-7.04(2H, m), 7.81-7.35(7H, m), 8.46(1H, s),
10.41(1H, m).

14) 1,4-t]&2k(228m1) W 3}gE 15(7.6g, 16.9mmol)9] &Ho| ZF Lwo]E r]slo]l=do]E(372mg, 1.03
mmol) 9] A £M(38ml)S H7IeIA L, 2F WEH P H ol E(14.5g, 67.6mmol)S F7I= HA7lslPa, $&4
o2 2 ARE Bt ARoA el Wk §S oE ofAH O E(300ml) B E(300ml)o] HI7E 3=
J‘Lﬂoﬂ *”%}Ud*i Z47}’6‘}°ﬂﬁ} %71 %-% &, 5% T*é 2 T AYE §9 9 A x3E AF 20

L BE Y stA FRAIRIL, VE HddE
PEHP d)-4-5-1-(2-F -0l ©)-1,4-T] o] = =-3] g H -
*%‘ Ao Z A},

lEﬂEE’a W*o}O% 3- ‘%‘ié‘%"] 5-(4-ZF 9=~
2-7t2 52 wE o ~HZE 16(5.39g, 71%) <

4n fi

NMR (CDCIs)6: 3.74(3H, &), 4.60(2H, d, J=5.9Hz), 4.87(2H, s), 5.27(2H, s),
6.98-7.04(2H, m), 7.80-7.40(7H, m), 8.39(1H, s), 9.58(1H, s), 10.38(1H, s).

15) #Hgda F2gol= (12ml) W 3TE 16 (400mg, 0. 884mmol)«]
2 OOMER (18ul)& H7FskaL, Ef=S 5 & ¢ d2¢A u

TollA] wlo]la 2 o]lB wk X4 Fdsitt. &nE Z:"%L’EPOH Bk
ntEOHIE 9 SR 5
9)-1,8-t54-1,8-H 50|
54%) 5 =@ A RA 358

EX "ol (77ul, 0.884mmol)
Fof, W3S 308 HoF 140
, A7E Ay A 7§ A=
o 9-HA A -2-(2-HE]-f
4-ZFo Z-dMAolu=  17-1(226mg,

i)

|1 Jo

NMR (CDC13)6: 8.35(3H, s), 8.65(2H, t, J=5.1Hz), 3.97(2H, t, J=4.5Hz), 4.63(2H, d,
J=5.7Hz), 5.28(2H, s), 6.56(2H, m), 7.01(2H, t, J=8.7Hz), 7.38-7.30(511, m), 7.65(2H, d,
J=6.6Hz), 10.63(1H, s).

16) 3% 17-1(140mg, 0.293mmol)ell ET]EFQ ZolAEAN1.4m1)S 4S ¥Z tol H7etda, 2 EgES
0CelA 5 ¥ B¢t mwhaldar, 1 ool A-od 1.5 A B¢t 7 wdtetgdet. &S 74 dloll /A%
3, olE FREXFOR NN, & Bol HIMAAT. olF 4 EsH AF ule]FtERMCE §9,
10% 4 AEZ2 &b @ B2 qH39a, 5 2R AHERZ ARAZT. S st XA
2718 vgd FRepols-oekg = AAAAA HAAld A-1(89mg, 790)E T AFom At mI+=
% :223-224 C.

NMR (DMSO-de)§: 8.26(3H, s), 8.58(2H, t, J=5.411z), 3.92(2H, t, J=5.1Hz), 4.53(2H, 4,
J=5.7Hz), 6.87(1H, d, 6.3Hz2), 7.14(2H, t, J=9.0Hz), 7.33-7.38(2H, m), 7.47(1H, d,
J=6.0Hz), 8.77(1H, s), 10.56(1H, t, J=6,0Hz), 12.00(1H, brs).

17) 3HHE 17-1(157mg, 0.329mmol)S UlWE X Folm=(18ml) ¥ wiek&(Iml)olA &3|A7]aL, 10% ZebE-tt
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[0669]
[0670]

[0671]
[0672]

[0673]
[0674]
[0675]

[0676]

[0677]

[0678]
[0679]

[0680]

[0681]

2 F$YGIng)E HI/MAHL, I EFES 20 A 5 A2oAM F4 gy
S AEHOER AAF I, T ARES Y SA FFAIZY. 5
Aglo|ER ThA] A Z I, T AFHES e FhllA sFAHT. W E
AAA A B-1(66mg, 52%)2 4 ARFow ATt HEH : 197-199TC

on

££40l 10-1580310

sloll A aEbalgdek, WS &
FEREEENAN &AL, o]
Head FEetol-HeS R A

NI T

NMR (DMSO-de)8:8.27(8H, s), 3.55(2H, t, J=5.1Hz), 3.68(2H, t, J=5.1Hz), 3.79(2H, s),

4.36(2H, 8), 4.51(2H, d, J=5.7Hz), 7.15(2H,
10.46(1H, t, J=5,4Hz), 12.41(1H, ).

HO;QNHz OBn

A C-1 [338H4] 55]

pe vl %f“;?fz

OH O
F. o)
TFA ~ H SN
\Q\/Nmo
O ¢t

D S 3L SEE 17-18 @S Pl ek 1-ohv) w4
s,

fol 2 aEhe

gl

1H-NMR (CDCIs)§: 1.30-1,80(10H, m), 3.47(1H, d, J=11.4Hz), 3.6 1(1H
3.80-3.95(1H, m), 4.80(1H, dd, J=14.7, 3.0Hz), 4.60(2H, d, J=5.7Hz),

8.41(1H, s), 10.40(1H, s).

2) S 33-2& FAG Pel wet solS Bl Polrl e ALgtel T4

ol

5~ % A]-4,6-F] % 2-2,3,4,6,9, 9a- IAF5L0] = 2 1-9Ab-3a, 8a- Tl obx}-Aho] 2 R A D]}
2 o

Zdoln =

1H-NMR (DMSO-de)5: 8.48-3.58(1H, m), 3.73-8.86(1H, m), 3.97-4,.10(2H
4.20-4.30(1H, m), 4.46-4.60(2H, m), 4.85(1H, dd, J=12.8, 3.5Hz),

b

t, J=8.7Hz), 7.82-7.37(2H, m), 8.38(1H, s),

0O

mlcrowave
X N

ato] == A o o}l S ALg-3o]

,d, J=11.4Hz),
5.17-5.23(2H, m),
5.89(1H, d, J=9.9Hz), 6.95-7.10(2H, m), 7.20-7.40(5H, m), 7.58(2H, d, J=

7.2H2),

=

gRl-7-7t2 544

N ll’l);

5.40(1H, d, J=10.2Hz),

5.18(1H, d, J=10.2Hz), 5.28(1H, dd, J=10.2, 3.2Hz), 7.10-7.202H, m), 7.28-7.40(5H, m),

7.50-7.73(2H, m), 8.60(1H, s), 10.22(1H, m).

3) AAel (-1 AAd] A-12 FAeHE ol e BB 332 Abgete] gasta

HEF >300C

1H-NMR (DMSO-de)8: 1.10-1.60(10H, m), 3.25(1H, d, J=11.4Hz), 3.37(1H, d,
J=11.4H2), 3.76(1H, t, J=10.5Hz), 4.30(2H, d, J=5.8Hz), 4.66(1H, dd, J=12.2, 3.8Hz),
5.22(1H, dd, J=3.8, 10.4Hz), 6.90-6.96(2H, m), 7.10-7.15(2H, m), 8.25(1H, s), 10,10(1H,

brs), 11.82(1H, brs),
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[0682]

[0683]

[0684]

[0685]
[0686]

[0687]

[0688]
[0689]

[0690]

[0691]

[0692]

[0693]

[0694]

[0695]

[0696]

[0697]

[0698]
[0699]

on
JH

=39l 10-1580310

ol
ol
N
ot
%
il
o
o
>
>
%
oZ
i
tlo
>
>
op
o
)
)
oX,
ol
ol
3
o

AN C-2) 5-3lol EEAl-4,6-U]84-2,3,4,6,9,9a-FAL8lo] =2 -1-%A}-3a, 8a-T] o} AF-Ato] F 2 A EH b U
A dopr =

== 272-274 C

1H-NMR (DMSO-de)8: 8.59-8.67(1H, m), 3.72-3.81(1H, m), 8.98-4.10(2H, m),
4.27-4.35(1H, m), 4.52(2H, d, J=7.2Hz), 4.92(1H, dd, J=12.3, 12.3Hz), 5.27(1H, dd,
J=8.6, 9.9Hz), 7.11-7.20(2H, m), 7.30-7.40(2H, m), 8.49(1H, s), 10.32(1H, t, J=5.6Hz),
11.53(1H, o).

AAe] C-3) 5-3Fo| =5A1-6,10-11524-3,4,6,9,9a, 10- A8 o] = 2-2H-1-5Ak-4a, 8a-T] P AP E T AI-7- 7 2 25
At 4-EF o 2ol =
== 259 C

1H-NMR (DMSO-de)8: 1.60-1.67(1H, m), 1.72-1.85(1H, m), 3.25(1H, td, J=12.8, 3.5H2),
8.86-3.93(1H, m), 4.06(1H, dd, J=11.4, 4.2Hz), 4.44-4.57(5H, m), 5.28(1H, t, J=3.8Hz),
7.18-7.18(2H, m), 7.33-7.37(2H, m), 8.51(1H, s), 10.36(1H, t, J=6.0Hz), 12.47(1H, ).

Aol C-4) 5-8fo] =% A]-1-0] &2 X 2 -4 6-T]%4-2,3,4,6,9,9a- A 5t0] = 2-1H-1,3a,8a- E &l o} x}-Afo] 2 2
e bl FZDA-7-7t 28 A 4-5F 0 2-wlHoln| =

EO

==71 232-234C

NMR (DMSO-de)8: 1.03(3H, d, 6.6Hz), 1.14(3H, d, 6.6Hz), 2.79-3.66(5H, m), 3.82(1H, t,
10.8Hz), 4.561(3H, m), 4.90(1H, m), 7.15(2H, t, 9.0Hz), 7.34(2H, m), 8.45(1H, s),
10.39(1H, t, 5.4Hz), 11.60(1H, s).

A Ao C-5) 5-5}0]5%/\]—4 6-T]= 2,3,4,6 9,9a-AA}sto]| =2 -1H-1,3a,8a-E | o}A-Alo| 2 2 HEH b L2 &t

EHEA 256-258 C

NMR (DMSO-de)8: 3.00-3.565(5H, m), 83.96(1H, t, 11.4Hz), 4.62(2H, d, 11.7Hz), 4.76(2H,
m), 7.16(2H, t, 8.7Hz), 7.36(2H, m), 8.48(1H, s), 10.42(1H, t, 5.4Hz), 11.91(1H, s).

AAe] (C-6) 5-3lo]==A]-6,10-t]=%4-1,2,3,4,6,9,9a,10-=%E}5}o| =2 -1, 4a,8a-E &l o} A-QtE S A -7-71 25
Ai 4-ZFQ Z-Wlgoln =

== 955

NMR (DMSO-da)§: 1.60(1H, s), 2.75-3.16(4H, m), 4.52(2H, d, 6.0Hz), 4.18-4.68(4H, m),
7.16(2H, 9.0Hz, t), 7.34(2H, m), 10.42(1H, s), 10.44(1H, 6.0Hz, t), 12.81(1H, s).

Aol C-7) 1-(2-Diclgolr] -0 e )-5-3}0] =5 A|-4,6-1]%4-2,3,4,6,9,9a- A A}8to] =2 -1H-1,3a,8a-E 2| o}
Ap-Atol Z = e} bV g dl-7-7F 2 524k 4—%% Z-l ol =
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[0700]

[0701]

[0702]

[0703]

[0704]
[0705]

[0706]

[0707]

[0708]

[0709]
[0710]

[0711]

[0712]

[0713]

[0714]

[0715]

[0716]

on

£=9l 10-1580310
HEF 186-187 C

NMR (DMSO0-de)8: 0.97(6H, t, 7.2Hz), 2.42-2.91(10H, m), 3.44-3.87(5H, ), 4.23(1H,
m), 4.61(2H, d, 5.7Hz), 5.00(1H, m), 7.16(2H, t, 9.0Hz), 7.33-7.37(2H, m), 8.43(1H, s),
10.39(1H, t, 5.7Hz), 11.81(1H, s).

AN C-8) 1-8kol =HA-2,11-T1%2-2,5,52,7,8,9, 10, 11-S E}3}0] = 2-6-%A}-4a, 10a-T] opah-Apo] 2 2 7 e}
(b FEEhal-3-7h 2 22 4-F 5 0 2o

== 242-244 C

NMR (DMSO-de)8: 1.40-2.00(4H, m), 3.20-3.30(1H, m), 8.66-3.77(2H, m), 4.14-4.28(1H,
m), 4.38-4.41(1H, m), 4.52(2H, d, 6.8Hz), 4.58-4.63(1H, m), 5.34(1H, brs), 7.15(2H, t,
9.0Hz), 7.33-7.37(2H, m), 8.50(1H, s), 10.39(1H, brs), 12.14(1H, s).

AAle C-9) 53]

= Al-el"d)-6,10-t1%4-1,2,3,4,6,9,9a, 10-SE}sto] =2-1,4a,8a-E &
obA-QhE e 4l-7-7h 2 3 )

NMR (DMSO-de)8: 1.58-1.80(1H, m), 2.70-8.60(7H, m), 4,40-4.54(6H, m), 4.77-4.82(1H,
m), 7.15(2H, t, 9.0Hz), 7.88-7.38(2H, m), 8.52(1H, s), 10.43(1H, brs), 12.57(1H, s).

A €-10) 1-3Fo] =% A]-2,11-T] % 2-2,52,6,7,8,9,10, 11-5 B} o] =2 -5l-4a 6, 10a-E 2] o} x}-Afe] F 2 F E}
(bl e-3-7t2 84t 4-EF e 2-wldoln| =

== 956

NMR (DMSO-de)8! 1.47-1.77(4H, m), 2.69-2.81(2H, m), 8.84-83.41(1H, m), 4.08-4,12(1H,
m), 4.26-4.40(2H, m), 4.52(2H, d, J=6.0Hz), 7.15(2H, t, 8.8H2), 7.88-7.36(2H, m),
8.43(1H, s), 10.46(1H, t, J=6.0Hz), 12.68(1H, s).

FA-1-(2-HEA - E)-6,10-11%2:-1,2,3,4,6,9,9a, 10-SE}8F0] = 2-1, 4a, 8a-E g o} A}
i

NMR (DMSO-de)8: 1.56-1.74(2H, m), 2.53-2.58(1H, m), 2.66-3,10(4H, m), 3.18(3H, s),
3.41-3.89(2H, m), 4.87-4.52(5H, m), 4.73-4.80(1H, m), 7.15(2H, t, 8.8Hz), 7.38-7.37(2H,
m), 8.56(1H, s), 10.40(1H, t, J=6.0Hz), 12.62(1H, ).

AAl C-12) 5-dfo] =FA]-1-(2- 01 ZepropSrAl-ol®)-6,10-t152:-1,2,3,4,6,9,9, 10-5E 80| =2-1,4a,8a-E
ol -t ehil-7-7h2 B4 4-BF o 2oy =

LA 151 C

NMR (DMSO-de)8: 1.02(6H, dd, J=4,0, 6,0Hz), 1.56-1,67(2H, m), 2.63-2.58(1H, m),
2.74-3.04(4H, m), 3.18(3H, s), 3.41-8.52(3H, m), 4.41-4.59(5H, m), 4.79-4.83(1H, m),
7.15(2H, t, 8.8Hz), 7.84-7.36(2H, m), 8.58(1H, s), 10.40(1H, ¢, J=6.0Hz), 12.56(1H, ),

k

oW e-6,10-t] & 2-3,4,6,9,9a, 10-3 A} 5} o] = Z-2l-1-S Ab-4a, 8a-T] o} x}-QHE

AN C-13) 5-8lo|==A]-3,3-
ZFo2-Wdolu=

G A-7-7 2B 4-Z
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[0717]

[0718]

[0719]

[0720]

[0721]

[0722]

[0723]

[0724]

[0725]

[0726]

[0727]
[0728]

[0729]

[0730]
[0731]

[0732]

[0733]

[0734]

on

£=40l 10-1580310
ZEA 275277 C

NMR (DMSO-de)8: 2.97(3H, s), 3.01(3H, s), 3,00-3. 18(3H, m), 4.45-4.56(5H, m),

5.16(1H, s), 7.15(2H, t, J=9Hz), 7.85(2H, dd, J=5.4Hz, 8.7Hz), 8. 51(1H, s), 10.36(1H, t,
Jd=5.7Hz), 12.4(1H, s).

Aol C-14) 1-Ale]E 2 A-5-

Epil-7-7h2 5 -A-E R0 Rl opr] =

= 275-277 C

NMR (DMSO-de)8§: 1.22-1,70(2H, m), 2.50-3,02(3H, m), 4.45(4H, m), 4.52(2H, s),

4.78(1H, 4, J=18.2H2), 7.16(2H, t, J=8.7Hz), 7.85(2H, dd, J=5.7Hz, 8.4Hz), 8.62(1H, s),
10.52(1H, ), 12.55(1H, g).

A C-15) 5-3fo]== 1 1-o|AZ 23-6, 10-1] L 4-1,2,3,4,6,9,9a, 10~ E} 8l o] = 2-1, 4a, 8a-E 2] o} A - E
HA-7-FF 2R A-4-ZF 0 Z-w Dojn| &

==80 220 C

NMR (DMSO-dc)6: 0.94(6H, d, J=9.6Hz), 1.53-1.67(2H, m), 2.92-3.30(3H, m),
4.82-4.40(4H, m), 4.52(2H, d, J=5.7Hz), 4.89(1H, d, J=14.1H2), 7.16(2H, t, J=9.0Hz),
7.86(2H, dd, J=6.3Hz, 9.0Hz), 8.61(1H, &), 10.46(1H, ), 12.55(1H, s).

Al C-16) 5-3ko] =% A-3,3-t] W ©-6,10-t]%4-1,2,3,4,6,9,9a, 10-S B}l o] =2-1,4a,8a-E @] o} x}-¢FE &}
O

A-7-7t 282 4-FF 0 2ol g obu] =

=70 280 C
NMR (DMSO-de)8: 0.87(3H, s), 0.93(3H, s), 2.59-3.15(6H, m), 4.09-4.57(6H, m),

7.14(2H, d, J=9.0Hz), 7.84(2H, dd, J=56.4Hz, 8.4Hz), 8.42(1H, &), 10.46(1H, ),
12.77(1H, s),

AN C-17) 5-8lo|=EAI-1-(2-REZH-4-Y-2-2 24— E)-6,10-1] 2 4-1,2,3,4,6,9,9a, 10~ E}slo] =2 -
1,4a,8a-Eg|o}A-tEA-7-7 254 4) 4-FF 0 2-wl Hoju =
L 140 T

NMR (DMSO0-de)§: 1.60(2H, m), 2.91-3.62(13H, m), 4.41(2H, m), 4.51(2H, &, J=4.8H2),
4.80(2H, m), 7.15(2H, t, J=8.7Hz), 7.34(2H, m), 8.44(1H, 8), 10,43(1H, &), 12.54(1H, s).

A4 C-18 1-(3-olA g oln] -3 2 9 )-5-5} o] E2 A]-6,10-T] L 4-1,2,3,4,6,9,9a, 10-L E}alo] =2 -
1,4a,8a-E&] o} A-QtECHAl-7-7t2 842 4-FF 0 2wl dojn| =
xim=2l: 177-178 C

NMR (DMSO-de)8: 1.74(3H, ), 1,49-2.98(9H, m), 3.60(1H, s), 4.25-4.65(7H, m),
7.142H, ¢, J=8.4Hz), 7.84(2H, m), 7.71(1H, s), 8.26(1H, s), 10.60(1H, s).

AAld C-19) 1-UdEslEntEdyE-5-3Fo]| = EA]-6,10-1%4-1,2,3,4,6,9,9a, 10-%E}Fo] =2 -1,4a,8a-E
oAl QHE LT AL 450 oW Fopv] =
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[0735]

[0736]

[0737]

[0738]

[0739]

[0740]

[0741]

[0742]

[0743]

[0744]

[0745]

[0746]

on

£E35] 10-1580310
== 190 C

NMR (DMSO-de)8: 1.60(2H, m), 2.76(3H, s), 2.83(8H, s), 2.90-3.59(5H, s), 4.40(2H, m),
4.51(2H, d, 5.7Hz), 4.80(1H, d, d=14.4Hz), 4.98(1H, &), 7.16(2H, t, J=8.4Hz), 7.34(2H,
m), 8.54(1H, s), 10.42(1H, s).

A (-20)  5-8lo] =EA-1-(3-w| & éi‘éo}uli—zi%)—&10—ﬂ%i—1,2,3,4,6,9,9a,10—%E}—<‘5}O]Ei—
1,4a,8a-E oA EHA-7-7t2 5 A4t 4-ZF 2 2-wlgoln =

== 176 C

NMR (DMSO-de)8: 1.54-1.75(4H, m), 2.80(3H, s), 2.80-3.04(811, m), 4.45(2H, m),

4.52(2H, d, J=5.6Hz), 4.75(1H, d, J=18.2Hz), 6.91(1H, t, J=5.6H2), 7.16(2H, t,

J=8.8Hz), 7.36(2H, m), 8.61(1H, &), 10.41(1H, t, J=5.6Hz), 12.58(1H, s).

Aol C-21) 5-3Fo]=HA-2-wE-6,10-1]%2-3,4,6,9,9a, 10-FAl5Lo] = 2 -2H-1-% Al -4a, 8a-T] op A QHE 2} All-
T-H2 B A 4-ZF o Zl doju| =

NMR (CDCI®)8: 1.27(3H, d, J=6.0Hz), 1.65-1.78(2H, m), 8.11(1H, td, J=12.9, 8.7Hz),
3.89-4.00(1H, m), 4.16(1H, dd, J=13.8, 8.9Hx), 4.34(1H, dd, J=13.8, 3.9Hz), 4.60(2H, d,
J=6.0Hz), 4.71(1H, ddd, J=18.5, 4.8, 1.8Hz), 5.08(1H, t, J=3.9Hz), 6.96-7.04(2H, m),
7.26-7.85(2H, m), 8.32(1H, s), 10.41(1H, br s), 12.41(1H, br s).

A Ao F-1) 5-8lo]| E&A]-1-0] 2R E-4 6-U]L4-2,3,4,6,9,9a- Ao =2-1H-1, 3a, 8a- E & o} x}AL o] S = HE}
=2

bl a-7-712 B d-4-57 2

[3}eH2 59]

~_NH, OBn O
" come MM F o L
\©V mxcrowave H = N/>
Q 48

CHO OBn O

ﬁt Qgﬁ* o

1) FE 17-18 A aL Wlel] wel, ShE 489 AF=(crude) B3 AAE(503 mg)& E¥HE 16(600
mg) O RZIE 8299 F&E AU}

]z] O}‘U] L=

2) gEZF2=2me(4nl) W 33HE 48(100mg, 0,22mmol), o] AFE AW o] =(3911, 0.432mmol) H O}FA|EAH(25
ul, 0,432mmol)e] &Mol|l 2fF EFoMSFAIEZs o] =dto]=(92mg, 0.432mmol)S F& B7; stellA H7beksd
I, 2 ERES 2 AR BoF ARl wgegivt. FUbE, olARd Y =(20ul) B &F EE]OPH]E"]
2alol=gfo|=(46mg)S H7IeFRla, 1 EFES 308w wRkelglth. Wk &4 E& HUbeIGla, olE
SREIFOR FEFI, AV H7] T& A4 EshE &F volFtRRMOlE o w AlHaITE Zﬂz‘- %,
I s Y stelA FRAIAI, olF Ayt A Ay aRetEIHTe] o Az, SHFE 49(87m
g)S FA AAHOR 78% &M AUt}

w
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on

££40l 10-1580310

1H-NMR (CDCly)8: 0.96(3H, d, J=6.6Hz), 0.97(3H, d, J=6.3Hz), 1.72-1.86(1H, m),
2.25-2.41(2H, m), 2.47-2,68(1H, m), 8.39-3.46(1H, m), 3.69-3.76(2H, m), 3.85-3.93(1H,
m), 4.06(1H, dd, J=9.9, 2,7Hz), 4.16-4.22(1H, m), 4.57(1H, dd, J=15.8, 5.1H2), 4.64(1H,
dd, J=14.7, 5.1Hz), 5.20(1H, d, J=9.9Hz), 5.38(1H, d, J=9.9Hz), 6.96-7.05(2H, m),
7.28-7.36(5H, m), 7.58-7.62(2H, m), 8.40(1H, ), 10.44(1H, br ),

[0747]
[0748] 3) AAd B-12] @A 17)9] W] wel, 313HE F-1(43mg)S 3H3HE 49(81mg) 2H-E 64%9] &2 AU},
1H-NMR (DMSO-de)8: 0.90(3H, d, J=6.4Hz), 0.91(3H, d, J=6.0Hz), 1.75-1.84(1H, m),
2.24-2.39(1H, m), 2.39-2.54(2H, m), 8.86-3.43(1H, m), 8.52-3,60(1H, m), 8.67-3.73(1H,
m), 3.81-3.88(1H, m), 4.19-4.23(1H, m), 4.52(2H, d, J=6.0Hz), 4.94-4.99(1H, m),
[0749]
[0750] 7.12-7.20(2H, m), 7.82-7.38(2H, m), 8.46(1H, s), 10.837(1H, t, J=2.0Hz), 11.74(1H, s).
[0751] A F-13} 54 el wet, 3] A sghE F-2 WA F-63& 4885
[0752] AN F-2) 5-8te] =EAl-1-0]AF-E-6,10-11%2-1,2,3,4,6,9,9a, 10- S E}Sto] =21, 4a,8a- E 2] o XRHE 2}l
“T-FFERAN A-FF L 2ol =
[0753] =2 146-148C
1H-NMR (DMSO-de)&: 0.63(3H, d, J=6.6Hz), 0.79(8H, d, J=6.6Hz), 1.56-1,66(2H, m),
1.67-1.76(1H, m), 1.94-1,99(1H, m), 2,41-2.54(2H, m), 2.96-3.06(2H, m), 4.41-4.59(5H,
m), 4.76-4.81(1H, m), 7.14-7,.21(2H, m), 7.33-7.38(2H, m), 8.61(1H, &), 10.40(1H, d,
[0754] J=5.8Hz), 12.56(1H, s).
[0755] AA e F-3) 1-AfolFRE 2R E-5-8l0| == X]-6,10-1]54-1,2,3,4,6,9,9a, 10-%E}8lo] =21, 4a,8a- E | o}
A=A EHAM-7T-7F 25} 4-EF 2ol =
[0756] == 182-184 T
NMR (DMSO-d6)6: 0.06(2H, m), 0.43(2H, d, 8.4Hz), 0.80(1H, m), 1.66(2H, m),
2.28-3.30(4H, m), 4.40-4.50(4H, m), 4.62(2H, d, 6.0Hz), 4.78(2H, m), 7.15(2H, t, 8.7Hz),
7.34(2H, m), 8.55(1H, o), 10.47(1H, s), 12.55(1H, s).
[0757]
[0758] AN F-4) 1-Ale|Z2AEvE-5-3}0] ==A]-6,1-t]%4-1,2,3,4,6,9,9a, 10-SE}6Fo] = 2-1,4a,8a-E & o} &}-
SEHA-7-7I2 854 4-ZF 2 2-MlFolu| =
[0759] == 184-185 T
NMR (DMSO-de)8: 0.88-2.10(1H, m), 2.60(2H, m), 2.95-3.28(2H, m), 4.38-4.53(6H, m),
4.82(1H, m), 7.15(2H, ¢, 9.0H2), 7.34(2H, m), 8.57(1H, =), 10.42(1H, s), 12.45(1H, ).
[0760]
[0761] AAld F-5) 5-slo]=FA-1-(4-wE Aol d)-6,10-0]54-1,2,3,4,6,9,9a, 10-SEF3Fo| =2-1,4a,8a-E & o}
AROFE gHAl-7-7t 2844t 4-ZF 0 2 Hldoln =
(DMSO0-de)8: 1.51-1.56(1H, m), 1.69-1.74(1H, m), 2.42(3H, s), 2.55-2.62(1H, m),
2,80-2.84(1H, m), 8.00-3.08(1H, m), 3.32-3.36(1H, m), 8.93(1H, d, J=13.6Hz),
4.45°4.68(4H, m), 4.58(1H, s), 4.83(1H, d, J=15.2Hz), 7.11-7.19(6H, m), 7.33-7.40(2H,
[0762] m), 8.34(1H, s), 10.38(1H, t, J=6.0Hz), 12.58(1H, s).
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on

£=49l 10-1580310

[0763] A F-6) 1-(5-F2=2-1,3-gHd-10-¥&}E-4-L W & )-5-3} o] == A]-6,10-t = 4-1,2,3,4,6,9,9a, 10~ E}
3lo]=2-1,4a,8a-E g olARIESA-7-7t2 524 4-ZF 0 Wl dolnj =

(DMSO0-de)8: 1.66-1.59(2H, m), 1.88(3H, s), 2.37-2.45(1H, m), 2.76-2.80(1H, m),
3.00-3.06(2H, m), 3.64(8H, s), 8.87(1H, d, J=18.2Hz), 4.40-4,55(5H, m), 4.97(1H, d,
J=14.4Hz), 7.13-7.19(2H, m), 7.33-7.38(2H, m), 8.56(1H, s), 10.39(1H, t, J=6.0Hz),

12.46(1H, s).
[0764]

[0765] AA o F-7) 5-8lo] =2 A-1-(3-HE A 94 )-6,10-t] 2 2-1,2,3,4,6,9,9a, 10-2E}8lo]| =2 -1, 4a,8a-E ] o} &}k

1-1-
Epl-7-7h2 540 4-ER e 2o =

(DMSO-de)8! 1.52-1.57(1H, m), 1.70-1.80(1H, m), 2.60-2,68(1H, m), 2.84-2,90(1H, m),
3.01-3.09(1H, m), 3.36(1H, d, J=14.0H2), 3.61(3H, s), 3.91(1H, d, J=14.0Hz),
4.45-4.52(4H, m), 4.68(1H, s), 4.76(1H, d, J=14,8Hz), 6.68-6.73(2H, m), 6.77(1H, d,
J=7.6Hz), 7.13-7,19(3H, m), 7.83-7.38(2H, m), 8.17(1H, s), 10.38(1H, t, J=6.0Hz),

n & _—
[0766] 12.57(1H, ).

[0767] AN e F-8) 5-3fo] =EA-1-(4-Hetd I A)-6,10-T] 2 4-1,2,3,4,6,9,9a, 10-2E}slo]| =2 -1, 4a,8a-E 2| o}
P }‘\l- 41—

AFEGA-T-7F2 RGN 4-FF 2 2l dopy] =

(DMSO-dw)8: 1.54-1.68(1H, m), 1.74-1.80(1H, m), 2.67-1.74(1H, m), 2.83-2.87(1H, m),
3.06-8.12(1H, m), 8.18(38H, s), 3.52(1H, d, J=14.8Hz), 4.09(1H, d, J=14.8Hz),
4.46-4.52(4H, m), 4,67(1H, s), 4.78(1H, d, J=14.8Hz), 7.12-7.18(2H, m), 7.32-7.36(2H,

m), 7.46(2H, m), 7.80(2H, d, J=8.0Hz), 8.17(1H, 8), 10.37(1H, t, J=5.8Hz), 12.59(1H, s).
[0768]

[0769] A4 F-9) 5-5}o] EZA]-1-(6-HW EA| 1] g U -3-g v & )-6,10-T] = 4-1,2,3,4,6,9,9a, 10-S E} 5} o] = 2 -
1,4a,8a-Eg| oAt EgfAl-7-7} 2 524 4-ZF 0 2wl doju =

(DMS0-de)8: 1.51-1.56(1H, m), 1.71-1.77(1H, m), 2.58-2.66(1H, m), 2.80-2.86(1H, m),
8.01-8.09(1H, m), 3.38(1H, d, J=18.6Hz), 3.78(3H, s), 3.87(1H, d, J=13.6Hz),
4.45°4,52(4H, m), 4.60(1H, ), 4.82(1H, d, J=13.6Hz), 6.71(1H, d, J=8.6Hz),
7.12-7.19(2H, m), 7.33-7.38(2H, m), 7.49(1H, d, J=8.6Hz), 7.98(1H, s), 8.30(1H, s),

10.37(1H, t, J=6.0Hz), 12.58(1H, s).
[0770]

[0771] AN F-10) 5-8to] =FA-1-0] 4 E-3 3~ W E-6,10-11%4-1,2,3,4,6,9,9a, 10- 5 E}8to] =2-1 4a,8a-E ]
OPARPEZA-T-7E R S e 2l ol =

(DMSO-de)8: 0.64(3H, d, J=6.4Hz); 0,82(3H, d, J=6.8Hz), 0.90(3H, s), 0.91(3H, s),
1.59-1.67(1H, m), 1.92-1,97(1H, m), 2.11-2.16(1H, m), 2.51-2.57(1H, m), 2.67(1H, d,
J=12.0Hz), 2,77(1H, d, J=12,8H2), 4.13(1H, 8), 4.21(1H, d, J=12.8Hz), 4.47-4.59(3H, s),
4.80(1H, dd, J=14.4, 2.8Hz), 7.14-7.19(2H, m), 7.34-7.38(2H, m), 8.66(1H, s), 10.41(1H,

t, J=6.0Hz), 12.44(1H, ).
[0772]

[0773] AAle] F-11) 5-3to] =% A1-1,3,3-triME-6,10-t1%4-1,2,3,4,6,9,9, 10-SE} 50| = &-1 4a,8a-E g] o} AL E

=A-1,3,
eHAl-7-7 254 SR e Rl ol =
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[0774]
[0775]

[0776]

[0777]

[0778]

[0779]

[0780]

[0781]

[0782]

[0783]
[0784]

[0785]

[0786]

[0787]

on

£=40l 10-1580310

(DMSO-de)8: 0.89(6H, s), 2.14-2.18(1H, m), 2.24(3H, s), 2.54-2.58(1H, m), 2.74-2.78(1H,
s), 3.88(1H, s), 4.21(1H, d, J=13.2Hz), 4.45-4,53(3H, m), 4.72-4.76(1H, m),
7.18-7.19(2H, m), 7.33-7.88(2H, m), 8.64(1H, s), 10,40(1H, t, J=6.0Hz), 12.46(1H, s).

AAle] F-12)  4-[7-(4-EF2L2WAIL 2R Y )-5-310] =EA]-6,10-T] % A]-3,4,6,9,9a, 10- ) Al 5Fo] = 221~
1,4a,8a-Eg| oAt EAl-1-L | REE o o ~H 2

(CDCls)8: 1.23(8H, t, J=7.1Hz), 1.70-1.79(1H, m), 1.86:2.00(1H, m), 2.17-2.84(2H, m),
2.46-2.57(1H, m), 2.61-2.77(2H, m), 2.85-2.92(1H, m), 3.13-3,18(1H, m), 4.13(2H, q,
J=7.1Hz), 4.27-4.34(2H, m), 4.57-4.63(3H, m), 4.66-4.73(1H, m), 6.95-7.03(2H, m),
7.29-7.36(2H, m), 8.36(1H, s), 10.48(1H, t, J=4.8Hz), 12.50(1H, s).

ANl F-13)  1-(3-T WP sh 2 kR 3 2 ) -5-50] =2 A)-6,10-T]$ 2:-1,2,3,4,6,9,9a, 10-S EFaho] = 2 -
1,4a,8a-Eg] oAt ESHAI-7-7F2 B 44T 4-E o Rl dot| =

(CDCl15)6:1.62-1.82(3H, m), 1.83-2.00(1H, m), 2.10-2.35(2H, m), 2.57-2.65(2H, m),
2.75-2.96(2H, m), 2.92(3H, ), 2.96(3H, s), 3.07-3.14(1H, m), 4.23-4.30(2H, m), 4.60(2H,
d, J=6.0Hz), 4.68(1H, dd, J=13.2, 4.5Hz), 5.12(1H, d, J=12.6H2), 6.95-7.02(2H, m),
7.28-7,835(2H, m), 8.42(1H, s), 1054(1H, t, J=5.4Hz), 12.51(1H, s).

AAld F-14) 58| ERAI-1-(4-REEU-4-U-4-5 A5 9)-6,10-H=%4-1,2,3,4,6,9,9a, 10-FESlo] =2~
1,4a,8a-Eg| oAt EA-7T-7t 2 B4 4k 4 =

(CDCla)8: 1.61-1.83(3H, m), 1.84-2.00(1H, m), 2,12-2.23(1H, m), 2.25-2.36(1H, m),
2.56-2.64(2H, m), 2.756-2.95(2H, m), 3.09-3.15(1H, m), 8.37(2H, t, J=4.8Hz),
3.61-3.66(6H, m), 4.26-4.32(2H, m), 4.59(2H, d, J=5.7Hz), 4,68(1H, dd, J=18.2, 4.5Hz),

4.95-5.01(1H, m), 6.95-7.03(2H, m), 7.28-7.35(2H, m), 8.40(1H, s), 10.52(1H, t,
=5.7Hz), 12.51(1H, s).

AAd F-15) 5-8fo] =& A-1-HE€-6,10-11%4-1,2,3,4,6,9,9, 10-SE} 50| = 21, 4a,8a-E 2| o} A} QHE EH -7~
FF2EAA 4-Z 2o 2l doln =

=4 252-253C

(DMSO0-de)8: 1.56-1.75(2H, m), 2.22(3H, s), 2.50-2.55(1H, m), 2.90-8.10(2H, m),

4.17(1H, brs), 4.39'-4«.42(21%[, m), 4.62(2H, 4, J=6.0Hz), 4.74-4.78(1H, m), 7.13-7.17(2H,
m), 7.387.87(2H, m), 8,61(1H, s), 10.40(1H, t, J=6.0Hz), 12.54(1H, s).

A F-16) 5-8Fo| ==A]-6,10-T] 2 A-1-E] 2 H-3-A W e-1,2,3,4,6,9,9a, 10-2E}8lo]| =2-1 4a,8a-E | o}A}
QEHA-7-7I 2544} 4-ZF 2o =

W= 942-243C

(DMSO-de)8: 1.52-1.73(2H, m), 2.59-2.62(1H, m), 2.87-3.03(2H, m), 3.52(1H, 4

J=18.6Hz), 3.90(1H, d, J=14.4Hz), 4.40-4.656(5H, m), 4.83-4.90(1H, m), 6.92(1H, d,

J=5.2Hz), 7.13-7.17(2H, m), 7.28-7.37(8H, m), 7.42-7.44(1H, m), 8.46(1H, o), 10.89(1H,
t, J=6,0Hz), 12.58(1H, s).

AN F-17) 5-8ko] = AI-6,10-T] S a-1-ElobE-2-A P ©-1,2,3,4,6,9,9a, 10-SE} 8] =21, da, 8a-E 2] o} A}
JFEZHI-7-7t2 54 4-EF e 2l dolr| =
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[0788]

[0789]
[0790]

[0791]

[0792]
[0793]

[0794]

[0795]
[0796]

[0797]

[0798]
[0799]

[0800]

[0801]
[0802]

on

=53 10-1580310
= 214-215C

(DMSO-de)8: 1.54-1.72(2H, m), 2.75-2.81(1H, m), 2.95-3.07(2H, m), 3.80(1H, d,
J=16.0Hz), 4.37(1H, d, J=16.4Hz), 4.44-4.51(4H, m), 4.69(1H, brs), 4.89-4.93(1H, m)
7.18-7.17(2H, m), 7.82-7.835(2H, m), 7.55(1H, d, J=3.2Hz), 7.69(1H, d, J=3.2H2),
8.837(1H, s), 10.86(1H, t, J=6.0H2), 12.50(1H, ).

A F-18) 5-3lo]=FA-(3-HEdad-22H)-6,10-t1%4-1,2,3,4,6,9,9a,10-%E}8l0] =2-1,4a,8a-E 2]
FAFE -T2 B 4-EF 2 ojr]=

=l 162-164C

(DMSO-da)8: 1.50-1.82(4H, m), 2.27(3H, s), 2.82-2.44(3H, m), 2.60-2,82(2H, m),
3.00-3.14(2H, m), 4.87-4.59(5H, m), 4.75-4.79(1H, m), 7.13-7.17(2H, m), 7.33-7.85(2H,
m), 8.60(1H, &), 10.40(1H, t, J=6.0Hz), 12.57(1H, s).

— 3] = _Eglolx
AAld F-19) 5-3fo] EEA]-6,10-T] & A-1-9] 8| d-4-dWEd-1,2,3,4,6,9,9a, 10-E}5Fo] =2-1,4a,8a-E g o} 2}
PEBA-7-H 2B AN 4-FF- 0z dojr)=

xim =71 180-183C

(DMSO-de)8: 1.52-1.76(2H, m), 2.62-2.80(2H, m), 8.01-3.07(1H, m), 3.42(1H, d,
J=15.2Hz), 4.05(1H, d, J=15.2H2), 4.49-1.50(4H, m), 4.64(1H, brs), 4.78-4.81(1H, m),

7.12-7.21(4H, m), 7.832-7.36(2H, m), 8.33(1H, s), 8.42(2H, 4, J=4.4H7), 10.39(1H, t,
J=6.0Hz), 12.55(1H, s).

= -2 ElLg] -2 -Eglo
AN F-20) 1-Abe] SR AW H-5-810| =FA-6,10-1] 2-1,2,3,4,6,9,9, 10-%E}sto] =21, 4a,8a-E 2] o}
ArEBA-T-7H 2 B A 4-F2 0 2l Aol =

w2 201-202°C

(DMSO-de)8: 0.56-0.69(1H, m), 0.87-0.84(1H, m), 1.02-1.13(3H, m), 1.23-1.29(1H, m),
1.49-1.70(6H, m), 1.92-1.97(1H, m), 2.52-2.55(1H, m), 2.96-3.03(2H, m), 4.40-4.43(3H;

m), 4.52(2H, d, J=6.0Hz), 4.78-4.77(1H, m), 7.12-7.16(2H, m), 7.832-7.36(2H, m),
8.59(1H, s), 10.40(1H, t, J=5.2Hz), 12.58(1H, ).

AA el F-21) 5-8ko] =5 A1-6,10-T) & 2-1-9 2 W-2-A W ©-1,2,5,4,6,9,9a, 10~ E}5lo] = 2-1,4a, 8a-E & o} 4
= - ’

] =
PESHI-7-7HE B 4-FF 0 2l Dol =

w=l 216-219C

(DMSO-de)6: 1.52-1.76(2H, m), 2.66-2.80(1H, m), 2.90-3.07(2H, m), 8.67(1H, d,
J=15.2Hz), 4.01(1H, d, J=138.2H2), 4.37-4. 97(4H, m), 4.62(1H, brs), 4.85-4. 88(1H, m),

7.07-7.26(4H, m), 7.33-7.36(2H, m), 7.64- 7.68(1H, m), 8.26(1H, s), 84.)(1H s),
10.36(1H, t, J=6.0Hz), 12.57(1H, s).

AA e F-22) 1-(2-o|E-5-8)-5-3}o] == A]-6,10-T] & 4-1,2,3,4,6,9,9a, 10-ZE}3lo] =2 -1 4a,8a-E &) o}A} <t
= = = ’
EgAl-7-7} 2824 4-ZF o 2l doln =
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[0803]

[0804]
[0805]

[0806]

[0807]
[0808]

[0809]

[0810]

[0811]

[0812]

[0813]
[0814]

[0815]

[0816]
[0817]

on

£E35] 10-1580310
== 137-140C

(DMSO-de)8: 0.62¢3H, t, J=7.2Hz), 0.77(3H, ¢, J=7.2Hz), 0.99-1.80(5H, m),
1.57-1.712H, m), 1.97-2.02(1H, m), 2.44-2.58(2H, m), 3.02-3.32(2H, m), 4.84-4.57(5H,

m), 4.78-4,82(1H, m), 7.13-7.17¢2H, m), 7.82-7.36(2H, m), 8.60(1H, &), 10.39(1H, t,
=5.2Hz), 12.54(1H, s).

A A e F-23) 5-8fo]=

FA-1-(2-R2EU-4-Uol")-6,10-011%524-1,2,3,4,6,9,9a, 10-SE}sFo] =2 -1 4a,8a-E
glopAtEeAl-7-71 2 % Qe R

10],1:1] =

Al

== 254-256C

(DMSO-de)8: 1.55-1.68(2H, m), 2.28-2.39(8H, m), 2.59-2.65(1H, m), 2.82-3.09(3H, m),
3.33-3.58(5H, m), 4.34-4.50(8H, m), 4.52(2H, d, J=5.2Hz), 4.79-4.84(1H, m),
7.12-7.17(2H, m), 7.32-7.36(2H, m), 8.52(1H, s), 10.45(1H, t, J=5.2H2), 12.65(1H, s).

A F-24) 1-8lo]=FA-6-W€-2,11-t]2%-2 52,6,7,8,9,10, 11-2E}8l o] = 2 -50-4a, 6, 10a-E &] o} A}-A} 0]
Z2EHbUZEA-3-7t2 524 4-ZF 0 2l Aol =

(DMSO0-de)8: 1.48-1.66(1H, m), 1.67-1.80(8H, m), 2.29(8H, s), 2.75-2.80(2H, m),
3.23-3.31(1H, m), 4.07-4.09(1H, m), 4.36-4.40(1H, m), 4.45-4.59(3H, m), 4.68-4.69(1H,
m), 7.18-7.17(2H, m), 7.30-7.37(2H, m), 8.50(1H, s), 10.42(1H, t, J=6.0Hz=), 12.42(1H,
).

AAe] F-25) 1-8to] =EAl-6-0]aN-E-2,11-t1%4-2,5a,6,7,8,9,10, 11-%E} 5} 0] = 2-5l-4a,6, 10a-E 2] o} 2}~
Aol 22 e bl Z g AN-3-7F 2 5 4-FF 0 Zldojn| =

=57 221-223T

DMSO0-d¢)5: 0.81(3H, d, J=6.81z), 0.84(3H, d, J=6.4H2), 1.45-1,78(5H, m),
2.86-2.54(2H, m), 2.27-2.93(2H, m), 3.17-3.23(1H, m), 4.03-4.06(1H, m), 4.32-4.56(4H,
m), 4.82-4.85(1H, m), 7.18-7.17(2H, m), 7.80-7.37(2H, m), 8.48(1H, ;), 10.42(1H, ¢,
J=6.0Hz), 12.53(1H, 9).

A Ao F-26) 6-Alo|ERE 2 AW E-1-3}0]|=FA]-2,11-1]=%4-2,5a,6,7,8,9,10, 11-5E}3}o] =2 -5H-4a,6, 10a-
2o} Abo] 2 2 AT b] hE El-3-7h2 A 4- 50 2l ojv] =

== 213C

DMSO-de)8: 0.15-0.26(2H, m), 0.46-0.48(2H, m), 0.86-1.06(1H, m), 1.45-1.76(4F, m),
2.45-2.66(1H, m), 2.68-2.83(1H, m), 2.91-2.98(2H, m), 3.17-3.26(1H, m), 4.08-4.14(1 1
m), 4.43-4.45(2H, m), 4.54(2H, d, J=5.6Hz), 4.89-4.91(1H, m), 7.15-7.19(2H, m),
7.35-7.39(2H, m), 8.50(1H, s), 10.47(1H, t, J=6.0Hz), 12.652(1H, s).

3

~olo] =5 A]-6,10-T] % 4:-1,2,3,4,6,9,9a, 10-S EFslo] = 2-1,4a, 8a-E | o} 4}~

AAle] F-27) 1-3F F—Z—%] HEg-5
g_gqﬂ Z) O}—U] =

StETA-7-7IE2 B A AL 4

= NY
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[0818]

[0819]
[0820]

[0821]

[0822]
[0823]

[0824]

[0825]
[0826]

[0827]

[0828]

[0829]

[0830]
[0831]

[0832]

[0833]
[0834]

on

£=49l 10-1580310
=70 193- 197TC

DMSO0-d)8: 1.67(2H, m), 2.61(1H, s), 2.93(2H, m), 8.75(1H, 4, J=14.8Hz), 8.84(1H, 4,
J=14.8Hz), 4.34-4.47(3H, m), 4.52(2H, d, J=6.0Hz), 4.96(1H, d, J=14.8Hz), 6.36(2H, s)
7.16(2H, t, J=8.8Hz), 7.85(2H, m), 7.59(1H, s), 8.97(1H, s), 10.43(1H, s), 12.51(1H, s).

3

A A F-28) 1-(4-T)H|doln] -l & )-5-5}o] =& A]-6,10-1] 2 4-1,2,3,4,6,9,9a, 10-2E}8fo] = 2-1,4a,8a-E
o= EZA-7-7t 2 5 A} 4-EF 2P olu| =

== 221-223C
DMSO-de)8: 1.55-1.99(2H, m), 2.87(6H, s), 2.87-3.06(4H, m), 3.80(1H, d, J=14.0H2),

4.50(6H, m), 4.83(1H, d, J=14.0Hz), 6.58(2H, d, J=9.6Hz), 6.98(2H, d, J=8.8H2z),
7.15(2H, t, J=8.8Hz), 7.35(2H, m), 8.31(1H, s), 10.89(1H, s), 12.58(1H, s).

Aale F-29)  5-8lo] =8 AI-6,10-T] - 1-(4-tri EF S 2 e E-w2)-1,2,3,4,6,9,9, 10~ EF}o] =2~
1,4a,8a-E@] o} A-QtEZHA-7-7h 2 R A 4-Z 7 0 Rl Hojw] =

= 973-277C

DMSO0-de)8: 1.52-1.70(2H, m), 2.63-3.04(3H, m), 8.50(1H, d, J=14.8Hz), 4.10(1H, d,

J=14.8Hz), 4.54(5H, m), 4.79(1H, d, J=14.8Hz), 7.14(2H, t, J=8.8Hz), 7.83(2H, m),
7.55(2H, d, J=6.8Hz), 7.61(2H, d, J=8.0Hz), 8.22(1H, s), 10.40(1H, s), 12.56(1H, s).

¢l F-30)
5-3lo] EZA)-6,10-T] & A-1-7 g d-3-UHe-1,2,3,4,6,9,9a, 10-E8lo]| E2-1 4a,8a-E g| o} z}-QLE g} All-
7-7t2EAN 4-EF e 2l ol =

=l 210-212°C

DMSO-de8: 1.51-1.76(2H, m), 2.63(1H, t, J=12.8Hz), 2.80(1H, d, J=12.0Hz), 3.07(1H, ¢,

J=12,8Hz), 8.44(1H, d, J=13.2Hz), 4.00(1H, d, 14.0Hz), 4.47(4H, m), 4.62(1H, s),
4.84(1H, d, J=14.0Hz), 7.16(2H, t, J=8.8Hz), 7.33(2H, m), 7.58(1H, d, J=7.6H2),
8.80(1H, s), 8.45(2H, s), 10.41(1H, s), 12.57(1H, s).

A Ao F-31) 1-(2-ZF22-6-ZF ¢ 2-Wd)-5-5lo] =& A]-6,10-1] = 4-1,2,3,4,6,9,9a, 10-S E}sfo)| = 2 -
1,4a,8a-E o} A-¢tESA-7-7} 2 1 ‘*4%$ =l o) =

w= 213-215C

DMSO0-d)6:1.68(2H, 2H), 2.55-3.09(3H, m), 3.45(1H, d, J=12.4Hz), 4,16(1H, 4,
J=12.4Hz), 4.40-4.58(4H, m), 5.12(1H, d, J=14.4Hz), 7.15-7.88(7H, m), 8.66(1H, s),
10.41(1H, t, J=6.4Hz), 12.46(1H, s).

F-32) 53} =FA-1-(4-HEA-HZ)-6,10-T]=4-1,2,3,4,6,9,9a, 10-%E}slo] =2-1,4a,8a-E 2| o} =}
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[0835]

[0836]
[0837]

[0838]

[0839]
[0840]

[0841]

[0842]
[0843]

[0844]

[0845]
[0846]

[0847]
[0848]

[0849]

[0850]
[0851]

on

£=49l 10-1580310
=71 191-193TC

NMR (DMSO-de)8:1.50-1.77(2H, m), 2.58-3.06(3H, m), 3.68(8H, s), 3.88(1H, 4,
J=13.6Hz), 4.41-4,56(4H, m), 4.80(2H, d, J=14.4Hz), 6.80(2H, d, J=8.8H7), 7.09(2H, d,
J=8,4Hz), 7.156(2H, t, J=8.8Hz), 7.35(2H, m), 8.28(1H, s), 10.48(1H, s), 12.58(1H, s).

AAle F-33) 1-(3,5-H|2=-EgEF e 2uE-w4)-5-3l0] =5 A]-6,10-11%54-1,2,3,4,6,9,9a, 10-FESto| =2
-1,4a,8a-%E}slo| = 2-1,4a,8a-E | ol A -QtE A -7-7 2 844k 4-EF o 2l doln =

== 275-277TC

NMR (DMS0-de)8:1.58-1.88(2H, m), 2.61-3.14(3H, m), 8.33-4.10(3H, m), 4.51(2H, m),
4.73(1H, m), 7.16(2H, m), 7.84(2H, m), 7.82:7,93(4H, m), 10,831(1H, s), 12.57(1H, s).

A F-34) 1-(4-t)odoln -l & )-5-3}o] == A]-6,10-t] 2 %-1,2,3,4,6,9,9a, 10-2E}3fo] =2 -1, 4a,8a-E
oA EZA-7-FL 2 EAA 4-FF o2 ol =

=740 182T

NMR (DMSO-de)8: 1.04(6H, t, J=6.8Hz), 1.50-1.69(2H, m), 2.55-3.05(3H, m), 3.26(4H,
q, J=7.2Hz), 3.80(1H, d, J=13.6Hz), 4.44-4.67(4H, m), 4.91(1H, d, J=12.4Hz), 6.62(2H,

d, J=8.8Hz), 6.94(2H, d, J=8,4Hz), 7.15(2H, t, J=8.4Hz), 7.35(2H, m), 8.46(1H, ¢),
10.41(1H, &), 12.60(1H, s).

2 A o F-35) 5-8lo] = EA]-1-((E)-2-Hd-P E-2-21%)-6,10-] 2 4-1,2,3,4,6,9,9a, 10-S E}alo] = 2 -
1,4a,8a-Eg oA -t EA-7T-7} 2524t 4-ZF 0 Z-d| A olu| =

=2 175 177TC

NMR (DMSO-de)§: 1.85(3H, s), 1.51(3H, d, J=6.0Hz), 1.52-1.69(3H, m), 2.60-3.15(3H,

m), 4.31-4.52(6H, m), 4,67-4.76(1H, m), 5.30-5.40(1H, m), 7.16(2H, t, J=8,4Hz),
7.28-43(2H, m), 8.46(1H, s), 10.39(1H, brs), 12.60(1H, s).

Al F-36) 1-(3-yuEolr|-2-He-~ 2 3d)-5-3lo] =FA]-6,10-1 % 4-1,2,3,4,6,9,9a, 10-SE}slo] =2~
1,4a,8a-E @] o} A-QtEZHA-7-7F 2 5 A4 4-F 7 0 -l ol =

NMR (DMSO0-de)§: 0.68-0.68(2H, m), 1.57-1.82(3H, m), 2.11-2,49(10H, m),
2.98-3.11(2H, m), 4,41-4.54(5H, m), 4.73-4.80(1H, m), 7.14-7.18(2H, m), 7.31-7.38(2H,
m), 8.58(1H, s), 10.40(1H, s), 12.57(1H, s).

A e F-37) 1-(3,3-td-§-g)-5-3fo] == A]-6,10-1]=4-1,2,3,4,6,9,9a, 10-ZELSlo| =2 -1, 4a,8a-E 2] o}
A-QPERHA-7-7F 25 A4} -5 e 2l ofn IE

== 175-177TC

NMR (DMSO-de)8: 1.19-1.86(2H, m), 1.57-1.70(2H, m), 2.23-2,30(1H, m), 2.51-2.69(2H,
m), 2.97-8,04(2H, m), 4.42-4.54(6H, m), 4.78(1H, d, J=14.0Hz), 7.18-7.17(2H, m),
7.83-7.36(2H, m), 8.63(1H, s), 10,39(1H, t, J=6.0Hz), 12.56(1H, s).

e F-38) 1-o€-5-3}0] =5 A-6,10-11%4-1,2,3,4,6,9,9a, 10-SE}eto] E 21, 4a, 8a- E & opAp-FE 2hAll-
T-Ft2E AN 4-EFQ 2wl Holu] =

_76_



on

2E5] 10-1580310
[0852] = 221 C

NMR (DMSO-de)8: 0.94(3H, t, J=6.8Hz), 1.56-1.71(2H, m), 2.45-2.50(1H, m),

2.69-2.76(2H, m), 2.96-3.03(2H, ), 4.40-4.44(8H, m), 4.52(2H, d, J=6.0Hz),

4.77-4.82(1H, m), 7.14-7.18(2H, m), 7.84-7.38(2H, m), 8.62(1H, &), 10.41(1H, t,
J=6.0Hz), 12.59(1H, s).

[0853]
[0854] AA ] F-39) 5-8Fo] =EA]-6,10-T] & 4-1-(2-S -2 28)-1,2,3,4,6,9,9a, 10-%E}3lo] =21, 4a,8a-E 2 o}2}
-StEZA-7-7 2B A 4-ZF 0 2wl Foln| =
[0855] LA 244-246C
NMR (DMSO-de)8: 1.54-1.61(1H, m), 1.67-1.76(1H, m), 2.22(3H, s), 2.50-2.56(1H, m),
2.91-3.02(2H, m), 4.18(1H, s), 4.38-4.45(2H, m), 4.52(2H, 4, J=6.0Hz), 4.76(1H, d,
J=14.4Hz), 7.18-7.18(2H, m), 7.84-7.37(2H, m), 8.6 1(1H, s), 10.40(1H, t, J=6.0Hz),
(0856] 12.64(1H, s).
[0857] AAel  F-40)  5-3k0] EFHA-6,10-T] % 4-1-(4,4,4-ER FE Q21 E)-1,2,3,4,6,9,9a, 10-SEFBto] = 2-
1,4a,8a-Eg|olA-tEZA-7-7I 25 A4} 4-ZF 2 2l Fojn| =
[0858] = 220°C
NMR (DMSO-de)8: 1.53-1.62(2H, m), 1.67-1.75(1H, m), 2.07-2.18(2H, m), 2.40-2.47(1H,
m), 2.64-2.78(2H, m), 2.96-8.04(2H, m), 4.42-4.49(2H, m), 4.63(2H, d, J=5.2Hz),
4.74(1H, d, J=12.8Hz), 7.13-7.17(2H, m), 7.88-7.37(2H, m), 8.61(1H, ), 10.40(LH, t,
J=6.0Hz), 12.57(1H, s).
[0859]
[0860] AN F-41) 5-3to]=ZAl-1-(3-WE-58)-6,10-t]24%-1,2,3,4,6,9,9a, 10-&E}slo] =2-1,4a,8a-E & o} A}~
SHEZA-7-72 544 4-EF o 2l Folu| =
[0861] =1 151 C
NMR (DMSO0-de)5: 0.78(6H, dd, J=7.6, 16.2H2), 1.21-1.28(2H, m), 1.41-1.48(1H, m),
1'.56-1,71(2}1, m), 2.22-2.831(1H, m), 2.51-2.59(1H, m), 2.66-2.73(1H, m), 2.96-3.05(2H,
m), 4.41-4.55(5H, m), 4,80(1H, d, J=13,2Hz), 7.18-7.18(2H, m), 7.33-7.37(2H, m),
8.64(1H, s), 10.40(1H, t, J=6,0Hz), 12.57(1H, s).
[0862]
[0863] 2 Aol F-42) 5-8to] EEAl-1-0] 2H-E-6,10-1]52-1,2,3,4,6,9,9a, 10-SEF 8o =21, 4a, 8a-E 2l o A}-gtE 2}
A-7-7t2 54 3-F22-2-FF -l gl =
[0864] =17 180~ 182T
NMR (DMSO-de)8: 0.62(3H, d, J=6.0Hz), 0.78(3H, d, J=6.4Hz), 1.55-1.69(3H, m),
1.93-1.99(1H, m), 2.97-3.08(2H, m), 4.39-4.46(3H, m), 4.59-4.64(2H, m), 4.75-4.81(1H,
m), 7.16-7.23(1H, m), 7.27-7.84(1H, m), 7.47-7.53(1H, m), 8.59(1H, s), 10.44(1H, s),
[0865] 12.57(1H, s).
[0866] A F-43) 1-Ate] SR 2 A E-5-3t0] =5 A]-6,10-1]54-1,2,3,4,6,9,9a, 10-5EF3lo| =21, 4a,8a-E ¢

=
=
OFA-QrEZHA-T- 72 R A §-F R EE O -yl o] =

_77_



on

E£E5351 10-1580310
[0867] =t 189-192°C

NMR (DMSO-de)8: 0.00-0.10(2H, m), 0.35-0.41(2H, m), 0.70-0.77(1H, m), 1.57-1.69(2H,
m), 2.52-2.65(1H, m), 2.67-2.85(1H, m), 2.91-2.99(1H, m), 4.30-4.41(2H, m),
4.48-4.62(2H, m), 4.71-4.80(1H, m), 7.06-7.10(1H, m), 7.18-7.22(1H, m), 7.86-7.40(1H,
m), 8.52(1H, s), 10.80(1H, s), 12.26(1H, s).

[0868]
[0869] Aol F-44) 1-F@-2-A M D-5-3F0| 2 A]-6,10-T1 2:-1,2,3,4,6,9,9a, 10-SEF3L 0| = 2-1 4a, 8a-E ] o} A}
StEHA-7-7I2 54 3-F 2 2-2-2F Q0 2-Hldojn =
[0870] == 190- 192°C
NMR (DMSO-de)§: 1.56-1.68(2H, m), 2.54-2.63(1H, m), 2.89-2.99(2H, m), 8.80(2H, dd,
J=18.4, 33.2Hz), 4.87-4.51(3H, m), 4.62(2H, 4, J=6.0Hz), 4.97(1H, d, J=15.2Hz),
6.39(2H, s), 7.18-7.22(1H, m), 7.81-7.34(1H, m), 7.48-7.51(1H, m), 7.68(1H, s), 8.64(1H,
s), 10.45(1H, t, J=6.0H2), 12.55(1H, s).
[0871]
[0872] AN e F-45) 5-8lo]| =2 A|-6,10-T] & A-1-Elo}Z-2-dW|El-1,2 3,4,6,9,9a, 10-2E}slo]| = 2-1 4a,8a-E gl o}z
—ClEGA-7-7I2 B A} 3-F22-2-Z2 0 2w Fdojn| =
[0873] == 217-219C
NMR (DMSO-d¢)6: 1.59-1.74(2H, m), 2.76-2.83(1H, m), 2.97-3.08(2H, m), 3.90(1H, d,
J=16.0Hz), 4.36(1H, d, J=16.0Hz), 4.45-4.69(5H, m), 4.89(1H, d, J=14.8H2),
7.18-7.22(1H, m), 7.28-7.31(1H, m), 7.47-7.53(1H, m), 7.54(1H, d, J=3.2Hz), 7.68(1H, d,
J=3.2Hz), 8.34(1H, ), 10.40(1H, d, J=6.0Hz), 12.52(1H, s).
[0874]
[0875] Aol F-46) 5-8ke] =FA-6,10-T] & A-1-9 2 W-2-2 W E-1,2,3,4,6,9,9a, 10- S E}8lo] =21, 4a, 8a-E & o}
—StEA-7-7 2B A 3-FRE-2-E R 2wl Foju =
[0876] =1 190-193C
NMR (DMSO-de)8: 1.54-1.61(1H, m), 1.69-1.75(1H, m), 2.66-2.74(1H, m), 2.91-3.08(2H,
m), 8.68(1H, d, J=14.4Hz), 4.02(1H, d, J=14.8Hz), 4.40-4.67(6H, m), 4.85(1H, d,
J=12.4Hz), 7.16-7.35(3H, m), 7.46-7.52(1H, m), 7.61-7.69(1H, m), 8.20(1H, s),
(0877) 8.43-8.47(1H, m), 10.41(1H, d, J=6.0Hz), 12.58(1H, ).
[0878] AN F-47) 5-ho] EFA-1-0] A Y-6,10-T1 5 2x-1,2,3,4,6,9,9a, 10~ EF 8l E2-1, 4a, 8a- E & o} A}-QkE 2}
A-7-F}2EAA 2 4-T)Z2 ¢ 2-wH Dol =
[0879] =1 194°C
NMR (DMSO-de)8: 0.62(3H, d, J=6.4Hz), 0.78(3H, d, J=6,4Hz), 1.55-1.69(8H, m),
1.98-1.99(1H, m), 2.97-3.08(2H, m), 4.39-4.46(3H, m), 4.50-4.59(2H, m), 4.77(1H, 4,
J=14.4Hz), 7.08-7.09(1H, m), 7.20-7.28(1H, m), 7.36-7.43(1H, m), 8.59(1H, s),
10.39(1H, s), 12.56(1H, s).
[0880]
[0881] A e F-48) 1-AlolEFEREZ AW E-5-3}0] =2 A-6,10-T] L 4-1,2,3,4,6,9,9a, 10-2E}5lo] =2 -1, 4a, 8a-E &

OFA}-QHE BHAI-T-7H2 B A4 2 4-T B R 0 2l o] =

_78_



on

E£535] 10-1580310
[0882] =t 169-171°C

NMR (DMSO-de)8: 0.00-0.10(2E, m), 0.42-0.44(2H, m), 0.77-0.81(1H, m), 1.59-1.74(2H,
m), 2.27-2.832(1H, m), 2.62-2.72(1H, m), 8.05-3.12(1H, m), 4.30-4.58(5H, m), 4.69(1H, d,
J=14.8Hz), 7.08-7.11(1H, m), 7.22-7.26(1H, m), 7.37-7.40(1H, m), 8.62(1H, s),

10.40(1H, ¢, J=6.0Hz), 12,57(1H, s).

[0883]
[0884] A A e F-49)
[0885] 1-FH-2-d e -5-5}0] == 1]-6,10-t]%4-1,2,3,4,6,9,9a, 10-SE}slo| =2 -1 4a,8a-E 2] o} A} E g} Al-7-7}
2EA 2, 4-HEF 2w otn =
[0886] == 186-188C
NMR (DMSO-ds)8: 1.55-1.68(2, m), 2.55-2,64(1H, m), 2.88-2.99(2H, m), 3.80(2H, dd,
J=15.6, 34.8Hz), 4.36-4.56(5H, m), 4.97(1H, d, J=16.0Hz), 6.39(2H, &), 7.05-7.08(1H,
m), 7.21-7.26(1H, m), 7.87-7.44(1H, m), 7.58(1H, s), 8.64(1H, &), 10.38(1H, t, J=5.6Hx),
[0887] 12.53(1H, s),
[0888] A A e F-50) 5-3lo] == A|-6,10-T] & A-1-Elo}Z-2-Av€-1,2,3,4,6,9,9a, 10~ E}slo| =2-1 4a,8a-E & o}=}
QFEGA-7-7}2 B2 2 4-T] 229 2-d ol =
[0889] == 168-170C
NMR (DMSO-de)8: 1.69-1.74(2H, m), 2.76-2.83(1H, m), 2.97-8.08(2H, m), 3.89(1H, d,
J=16.4Hz), 4.36(1H, d, J=16.0Hz), 4.44-4,65(4H, m), 4. 69(1H, s), 4.89(1H, 4,
J=14.8Hz), 7.08-7.09(1H, m), 7.20-7.27(1H, m), 7.34- 7.41(1H, m), 7.54(1H, d, J=8.2Hz),
7.68(1H, d, J=38.2Hz), 8.34(1H, s), 10.35(1H, d, J=6.0Hz), 12,50(1H, s).
[0890] :
[0891] AN e F-51) 5-slo]|=EA|-6,10-T] L A-1-9 2| ¥-2-d | El-1,2 3,4,6,9,9a, 10-2E}slo]| = 2-1 4a,8a-E gl o}a}
—QPEGA-7-7t2 84 2 4-T)EF e 2ol =
[0892] HE%: 200-203C
NMR. (DMSO-ds)6: 1.54-1.61(1H, m), 1,69-1.78(1H, m), 2.71-2.79(1H, m), 2.91-3.09 4
(2H, m), 8.72(1H, d, J=14.4Hz), 4.07(1H, d, J=14.4H2z), 4.44-4.54(411, m), 4.70(1H, s),
4.82(1H, d, J=14.4Hz), 7.04-7.10(1H, m), 7.21-7.42(4H, m), 7.74-7.80(1H, m), 8.17(1H,
s), 8.47-8,49(1H, m), 10.35(1H, d, J=6.0Hz), 12.57(1H, s).
[0893]
[0894] el F-52) 1-dto| =FHAI-6-w " -2, 11-T] 542, 5a,6,7,8,9,10, 11-5El8l o] = 2-5H-4a, 6, 10a-E ] o} 444} 0]
Z2gblUyzEd-3-7t28 4 3-F22-2-ZF 2 2-ddolu| =
[0895] == 230-231T
NMR (DMSO0-de)8: 1.47-1.53(1H, m), 1.62-1.78(3H, m), 2.29(3H, s), 2.77-2.81 (2H, m),
4.05-4.10(1H, m), 4.35-4.40(1H, m), 4.54-4.64(3H, m), 4.70(1H, s), 7.18-7.22(1H, m),
7.30°7.34(1H, m), 7.47-7.62(1H, m), 8.49(1H, s), 10.47(1H, d, J=6.0H2), 12.44(1H, s),
[0896]
[0897] A F-53)  1-8Fo] EEA-6-0] A4 E-2,11-T15 42 54,6,7,8,9, 10, 11~ EFalo] =2 -5l1-4a, 6, 10a- E 2] o} A}~
Atol 2 2 FEH Db U2 B Hl-3-7} 2 544 -2 2 2-2-EF e 2-Hdolm =
[0898] == 215-216C

_79_



[0899]

[0900]

[0901]

[0902]
[0903]

[0904]

[0905]
[0906]

[0907]

[0908]
[0909]

[0910]

[0911]
[0912]

on

£=49l 10-1580310

NMR (DMSO0-de)8: 0.83(6H, dd, J=6.8, 13.6Hz), 1.45-1.80(5H, m), 2.36-2.41(1H, m),
2.77-2.98(2H, m), 8.17-3.24(1H, m), 4.02-4.09(1H, m), 4.82-4.40(2H, m), 4.61(2H, d,
J=5.6Hz), 4.82-4.84(1H, m), 7.18-7,22(1H, m), 7.80-7.33(1H, m), 7.48-7.561(1H, m),
8.47(1H, s}, 10.48(1H, t, J=6.0Hz), 12.56(1H, s).

*
A Ale] F-54) 6—/\}0]§iﬁif’4 HEl-1-3}o] = FA]-2,11-1%4-2,5a,6,7,8,9,10, 11-SE}8l o] = 2-5l-4a,6, 10a-
Eejobg-Atol 2 HEHD T T A-3-7h 2 R AN 3-2 R 22-EFOR-Mdobr =

==7: 212C

NMR (DMS0-de)§: 0.00-0.10(2H, m), 0.40-45(2H, m), 0.80-0.87(1H, m), 1.45-1.77(3H,
m), 2.64-2.69(1H, m), 2.85-2,95(2H, m), 3.13-3.20(1H, m), 4.Aoa~4.09(1H, m),
4.36-4.40(2H, m), 4.69(2H, d, J=5.6Hz), 4.84-4.86(1H, m), 7.16-7.20(1H, m),
7.287.82(1H, m), 7.46-7.50(1H, m), 8.45(1H, s), 10.46(1H, t, J=6.0Hz), 12.50(1H, s).

A e F-55) 6-F@-2-duf|e-1-3}0]

2542 q-%i—z,sa,w,g,g,10,11—%5}6}01EE—5H-4&6,10a-ET“4
op-ato] &2 FEH bl L} Bl-3-7} 2 2212 3-5 =

Foz-wHoln =

mp N
I
[\
|

=20 189-190C

NMR (DMSO-de)8: 1.48-1.63(3H, m), 1.70-1.77(LH, m), 2.79-2.83(2H, m), 3.90(2H, dd,
J=14.8, 89.6Hz), 4.05-4.11(1H, m), 4.40-4.51(2H, m), 4.61(2H, d, J=5,6Hz),
4.89-4.91(1H, m), 6.30-6.33(1H, m), 6.38-6.40(1H, m), 7.18-7.22(1H, m), 7.30-7.34(1H,
m), 7.48-7.53(1H, m), 7.57(1H, s), 8.45(1H, &), 10.46(1H, t, J=6.0Hz), 12.44(1H, s).

AN F-56) 1-8Fo] = EAl-6-mE-2,11-1]84-2,5a,6,7,8,9,10, 11-5 B8} o] = 2 -5l1-4a, 6, 10a-E 2] o} A}-A} o]
SEFEbluZE-3-7t2 545 2 4-HEF e E-wdor =

== 241C

NMR (DMSO-de)8: 1.47-1.53(1H, m), 1.621.78(3H, m), 2.29(3H, s), 2.77-2.81 (2H, m),
4.05-4.10(1H, m), 4.35-4.40(1H, m), 4.53-4.61(3H, m), 4.69(1H, s),"7.03-7.08(1H, m),
7.20-7.27(1H, m), 7.837-7.43(1H, m), 8.49(1H, s), 10.42(1H, d, J=6.0H2z), 12.43(1H, s).

A F-57) 1-3lo]=FA]-6-0] &

e 11-U)82-2,53,6,7,8,9, 10, 11- E}8}0] = 2-5H-4a, 6, 10a-E 2] o} x}-
Aol 223 EH bl 2 -3-7t 2 5t

g-2,11-
2,4-tFF2-yldolu =
== 203C

NMR (DMSO-de)8: 0.82(6H, dd, J=6.4, 18.2Hz), 1.45-1.80(5H, m), 2.36-2.42(1H, m),
2.77-2.98(2H, m), 3.15-3.23(1H, m), 4.02-4.08(1H, m), 4.82-4.41(2H, m), 4.54(2H, 4,
J=56.6Hz), 4.82-4.84(1H, m), 7.02-7.09(1H, m), 7.20-7.27(1H, m), 7.36-7.43(1H, m),
8.47(1H, s), 10.41(1H, t, J=6.0Hz), 12.54(1H, s).

A Ale] F-58) 6—/\}0]§iﬁimﬂ]%—l—’8}0] EEAl-2,11- ] 2~-2,5a,6,7,8,9,10,11-%E}8}o]| =2 -5H-4a,6, 10a~-
EefobA-Ato] F 2 AEHDIHZ R A-3-7h 2 B4 2, 4-T] B0y Fofr =
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on

E£5351 10-1580310
[0913] ma 182-183C

NMR (DMSO-de)6: 0.00-0.10(2H, m), 0.40-45(2H, m), 0.80-0.87(1H, m), 1.43-1,77(3H,
m), 2.60-2,69(1H, m), 2.85-2.95(2H, m), 3.11-3.19(1H, m), 4.00-4.06(1H, m),
4.36-4.40(2H, m), 4.51(2H, d, J=5.6Hz), 4.83-4.87(1H, m), 7.00-7.07(1H, m),
7.167.28(1H, m), 7.84-7.38(1H, m), 8.44(1H, s), 10.89(1H, t, J=6.0Hz), 12.47(1H, s).

[0914]
[0915] AA e F-59) 6-FTd-2-dWg-1-3fo] =2 A]-2 11-1]%2-2 5a,6,7,8,9,10,11-E}8Fo] = 2-5l-4a, 6, 10a-E 2]
otz -Alo)| F 2 EH b U ZEA-3-Ft 2 524 2, 4-T]EF o2 dolu =
[0916] LA o 171- 173C
NMR (DMSO-de)8: 1.47-1.64(3H, m), 1.70-1.77(1H, m), 2,79-2.83(2H, m), 3.90(2H, dd,
J=15.6, 89.6Hz), 4.05-4.11(1H, m), 4.41-4,57(4H, m), 4.90-4.92(1H, m), 6.30-6.33(1H,
m), 6.38-6.40(1H, m), 7.08-7.09(1H, m), 7.20-7.27(1H, m), 7.37-7.45(1H, m), 7.57(1H,
s), 8.44(1H, s), 10.41(1H, t, J=6.0Hz), 12.43(1H, s).
[0917]
[0918] A A e F-60) 5-3Fo]=EA]-6,10-1]%4-3,4,6,9,9a, 10- A} 8} o] = 2 -2H-1-2A}-4a, 8a-T] o} A}-QFE 2} Al -7-7} 2
BN -FRR-2-ZF 2o =
[0919] = 976°C
NMR (DMSO-de)é: 1.60-1.68(1H, m), 1.77-1.84(1H, m), 8.85-3.93 (1H, m),
4.08-4.07(1H, m), 4.43-4.62(5H, m), 5.28(1H, s), 7.17-7.22(1H, m), 7.29-7,84(1H, m),
7.47-7.52(1H, m), 8.49(1H, s), 10.41(1H, d, J=6,0Hz), 12.48(1H, s).
[0920]
[0921] /é_]‘}‘] oﬂ F_61) 5—6‘}_01 % ] -6,10- E] —3y4y6y9y93y10—@]A}6}0]Ei—ZH—l—%/\}—ﬁla,Sa—E]O}X}—‘ﬂ'EF/]’ﬁl—Fﬂi
HAA 2 4-HEFeR- Mo =
[0922] = 9587
NMR (DMSO-de)8: 1.60-1.69(1H, m), 1.77-1.85(1H, m), 8.86-3.92 (1H, m),
4.04-4.08(1H, m), 4.43-4.55(5H, m), 5.28(1H, s), 7.08-7.09(1H, m), 7.21-7.27(1H, m),
7.36-7,43(1H, m), 8.50(1H, ¢), 10.36(1H, d, J=6.0Hz), 12.4701H, ).
[0923]
[0924] A Al F- ) 5-3lo] EFAI-1-(2-H| EA]-o| & )-6,10-T] %4-1,2,3,4,6,9,9a, 10-=E}8F o] =2-1,4a, 8a-E & o} %}
~QPETA-7-7L 254 -2 R 2-2-FF e 2wl Hoju =
[0925] =1 193°C
NMR (DMSO0-de)8: 1.58-1.78(2H, m), 2.51-2.58(1H, m), 2.71-2.78(1H, m), 2.81-2.87
(1H, m), 2,95-3.08(2H, m), 3.17(3H, s), 4.40-4.52(3H, m), 4.62(1H, d, J=5.6Hz),
4.78(1H, d, J=14.4Hz), 7.18-7.22(1H, m), 7.30-7.34(1H, m), 7.47-7.52(1H, m), 8.55(1H,
s), 10.45(1H, d, J=6.0Hz), 12.59(1H, s).
[0926]
[0927] A F-63) 5-3Fo]| EE2A-1-(2-H| EA]-o &)-6,10-T]-%4-1,2,3,4,6,9,9a, 10~ E}8lo]| E2-1 4a,8a-E gl o}=}
QPEZGA-7-712 544} 2, 4-1FF e 2-ldotn| =
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[0928]

[0929]

[0930]

[0931]
[0932]

[0933]

[0934]
[0935]

[0936]

[0937]

[0938]
[0939]

[0940]

on

£=40l 10-1580310
== 166-168T

NMR (DMSO-d6: 1.56-1.72(2H, m), 2,51-2.68(1H, m), 2.70-2.77(1H, m), 2.80-2.87
(1H, m), 2.97-3.07(2H, m), 8.18(3H, &), 4.39-4,52(3H, m), 4.54(1H, d, J=5.2Hz),
4.78(1H, d, J=18.6Hz), 7.03-7.09(1H, m), 7.20-7.27(1H, m), 7.37-7.43(1H, m), 8.55(1H,
s), 10.40(1H, d, J=6.0Hz), 12.58(1H, s).

AAe F-64) 5-3fo]| EEA-1-(1H-o] Wt} 1-4-L W E)-6,10-t] 5 4-1,2,3,4,6,9,9a, 10-FE} 5} =&2-1,4a, 8a-
E o} tE g A-7-7t 2 B} 4-Z2 0 2 Foln| =

(DMSO-d)8: 1.55-1.59(1H, m), 1.64-1,70(1H, m), 2.58-2.66(1H, m), 2.87-2.95(2H, m),

3.67(1H, d, J=15.2Hz), 3.73(1H, d, J=15.2Hz), 4.34(1H, s), 4.38-4.43(1H, m),

4.47-4.54(3H, m), 5.05(1H, d, J=14.0Hz), 7.00(1H, &), 7.13-7.19(2H, m), 7.33-7.38(1H,

m), 7.59(1H, s), 8.55(1H, &), 10.41(1H, t, J=5.6Hz), 11.95(1H, br s), 12.69(1H, s).

AN H-1) 1-0}A|E-5-3}0] EEA]-4 6-T] 222 .3.4.6,9,9a- A} 5}0] = 2-1-1,3a, 8a- E 2] o} }-A} o] 2 = A E}
[bluzEd-7-7t 2545 4-EF e 2-idotu =

[3}s+4 61]

oBn O 0OBn O

OoH O
_— H
= OO
: P

1) WA ZF2gko]=(1.2 ml) W 3}gHE 48(120mg, 0.26 mmol)e] &Mo] Egjodolwl(43 pnl, 0.31 mmol),

OFMEAL FE(29 nl, 0.31 mmol), ¥ 4-tiuHotu T d(cat. )E F2A H7lella, 1 E£FES 30

F712, Egogoell(18 ul, 0.13 mmol) % O}H]EQ‘_ 45012 pl, 0.13 mmol)S A

JINRAI, 2 BIFES 4 A7 EoF wnbalgrl.  oN Qe HUlEQal, olE FREIZow I, &
< i, &aF AHCER HEATIA, 1Y shelA &ﬁ

A BZ2S AAANF L, olE AAHAA 53(112 mg) S ¥ WA Ao ZA 86%4 TEE A3

2) Ao s}3HE H-1(71 mg)& Aol B-1 17)¢] ® el wiel 313 53(106 mg) &2 5B 8209 &= &A3)

NMR (DMSO-de)8: 2.08(3H, s), 8.44-4.21(6H, m), 4.51(2H, d, 5.7Hz), 4.93(1H, m),

6-5.62(1H, m), 7.16(2H, t, 9.0Hz), 7.34(2H, m), 8.49(1H, s), 10.40(1H, t, 5.7H2),
11.48(1H, s).

AAe] SR H-2e AAle) B-13h Qs el met G4skelth,

Aol H-2) 1-otA|d-5-3Fe] =5 A]-6,10-1]=%4-1,2,3,4,6,9,9a, 10-SEFSIo] =2-1,4a,8a-E | o} A-A E b4l -
o

7-FtE B2 4-=

[
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[0941]

[0942]

[0943]

[0944]

[0945]

[0946]

[0947]

[0948]

[0949]

[0950]

[0951]

[0952]

[0953]
[0954]

on

£E5] 10-1580310
== 290T

NMR (DMS80-de)8: 1.95(2H, m), 2.14(3H, s), 2.85(2H, m), 4.45(4H, m), 4.51(2H, dq,

5.7Hz), 5.99(1H, s), 7.15(2H, t, 9.0Hz), 7.84(2H, m), 8.37(1H, s), 10.46(1H, ),
12.28(1H, s).

AN 1-1) 53t =R A-1-v R E Y -4,6-00 5 4-2,3,4,6,9,9a- A5 ER-111-1,3a, 8a- Bl opap-Apo] 22
AEH b TS A-7-7h2 B 4-EF e 2o} =

[sheh4 62

OBnO oBnO
F o MsCl F. o)
TS LT
N AN Ay N ANy
o H o) 0=8-Me
48 54
OH O
—_—— H
Pd-C No AN N\/’:N>
o} 0=8-Me
-1 o)

1 FAH(1.4 ml) W 33HE 48(140 mg, 0.30 mmol) o] &Ko) wlgbdxd S=eto]=(28 ul, 0.36 mmol), 2
-t ot g2t (cat . )& AF2oNA H8Ia, 1 £F

Fol, o]F oY ofMHESR FE, L §7] F
A EEAATY. YolAZaIJHE2E HUAA BES
Ao 78%° FEolA AT

AAlel B-1 17)9] #gell wel, AAld 33E 1-1(21 mg)S IFFE 54(123 mg) ZHH 21%2] &= 2435}
o}

=3 260C

o2

NMR (DMSO-de)6: 3.16(3H, s), 8.80-4.15(5H, m), 4.45(2H, d, 5.7Hz), 4.27(2H, m),
5.36(1H, m), 7.14(2H, t, 8.7Hz), 7.33(2H, m), 8.22(1H, s), 10.53(1H, s).

AAjel J-19] el wet, AAd setE 1-28 S

A 1-2) 5-8lo]EZA-1-W e TU-6,10-T]-%4-1,2,3,4,6,9,9a, 10-LE}6lo]| E2-1, 4a,8a-E g| o} A}-SLE

—=
SA-T- A2 B - BT 2 dotv] =

== 257-259TC

NMR (DMSO-de)8: 1.80-1.96(2H, m), 3.02-3.58(2H, m), 3.16(3H, s), 4.76(2H, m),
5.56(1H, s), 7.16(2H, t, 9.0Hz), 7.35(2H, m), 8.36(1H, s), 10.39(1H, ).

A7

2

L-1)  5,9-Tl8}e] =5 A]-6,10-t1 % 4-3,4,6,9,9a,10- S A5} 0] = 2-1H-2-% Ab-4a, 8a-t] opA-QF E 24l -
A

2R 4-EF o M AckH =
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[0955]

[0956]
[0957]
[0958]

[0959]

[0960]

[0961]
[0962]

[0963]

[0964]
[0965]
[0966]

[0967]

S55461 10-1580310

[3}sh2] 65]

OBn OBn o ©Bn j)L OH
F C0zH uor-F o, /Q‘
Q/“ j\i\( (©oc)2, DM \O\/H aq.LIC o SN

\n, NH N AN Lo
0
63
Bn o 0Bn o
DMSO, S03-Py, SN TFA F
~ AU
1.-1

1) shHE 669 Fdsks Wil weh, sH3E 62(278 mg, 57%) S 3HE13(357 mg) &2 A-E

a9k,

Whio) o)k, 33% 63(202 mg, 79 %)S 3HEE 62(278 mg) RHE L),

3) FREXEE (2 mD) Wl FFE 63 (200 mg, 0,403 mmol) ] el tjved HZAfe]= (286 p

2 Egoldobyl (337 nl, 2.42 mol)& F7bebRlal, o EHEE A& W7 dlelA 10 E &1

g EfSA=-gEd SA321 mg, 2,02 moD)E A M, I EFES 2 AP Fe
wabskgieh. Wk Sofell E(3 mD)E H7RARAL, FREEFES A shlM SHARAL, FEHOR
Alle] B2 FE8H. #7] S8 SR AFHEAI, B aw AdelER AxAZa, O 8 f
A AT, AR A7IE ClE obAlElolER AIHAIA S5 64 (60 mg)= 30%°] FEE ATt

NMR (DMSO-de)s: 2.98-3.10(1H, m), 8.38-3.60(2H, m), 3.80-4.20(5H, m), 4.40-4.55(21H,
m), 5.48(1H, brs), 5.85(1H, s), 7.15(2H, t, J=8.4Hz), 7.83-7.37(2H, m), 8.45(1H, ),
8.60(1H, 8), 10.27-10.42(1H, m), 12.61(1H, brs).

2A]-2,10-1) 2 2-2,4b,5,6,7,8,9, 10~} o] =& -4a, 9a-T] o} x}-wl =

[}3H4] 66]
OBn HZN/\/\/\/OH 08RO
F H O, S COH WSCD F H Q N/\/\/\/OH
N - NH N X NH
O 43 . o
SO,-Py OBnO OH ¢
DMSO F
e

gé*w O gtﬂo

o]’@%ﬂ 3- 7]'VA—|

1) 33HE 218 FAdste= el wEl, 3eHE 650207 mg)E 3HeHE 13(250 mg) SR R-E 24 %9 &2 ATt
2) 3}3HE 642 A EE Wl wet, 33HE 66(313 mg, 67 %) 3FE 65(470 mg) EHE AU},

3) EFZZoZoIAEL (10 m)S 33E 66 (1oo mg, 0,020 mmol)ell 7N 3 EFES 4 A7F FH 75
CToAlA WRAIZAT.  §ulE 2 slollA SR/AIA ol FEREIXFOR SMAZIL, IF Fol HIMAIH.
olE A E3tE 4FE Wo|FIEHRYCE &9, 10 % T4 ANEEA g 2 B2 AHAHL, FF 2F A
O|ER AXAZAI, &ulE 7 stolA Z=FAAT. 7S Agdr A A IR0 EIYHEZE WSt F
ZYE-YELE £5d B 7Y A sF5AFHA, olE ofAHE-telaxzd JdHER AAHAA
AN e 3EE N-1(23 mg, 16 %) AU,
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[0968]

[0969]
[0970]

[0971]

[0972]

[0973]
[0974]

[0975]
[0976]

[0977]
[0978]

on

££0l 10-1580310
=3 281-283C

NMR (DMSO-d)8: 1.48-1.62(2H, m), 1.62-1.83(3H, m), 2.04-2.18(1H, m), 2.28-2.35(1H,
m), 4.08-4,16(1H, m), 4.48-4,63(2H, m), 5.58-5,61(1H, m), 7,11-7.20(2H, m),
7.30-7.38(2H, m), 8.29(1H, s), 10.30-10.86(1H, m), 12.78(1H, brs).

Ao X-1)
(R)—G—é}o]:g 1-5.7-1] 9 2-2.3.5.7. 11, 11a-81A} 5} o] = 2 -1H-5] 2 = [1,2-a] 9| 2 2 [1,2-d] 7 ehdl-8-F} 2 2.2
A a-ETe - w
[3}s+4 67]
OBn OBn NaClO, QOBn o
o AN SBOZ O\ RN CHO NH2303H @) S 2
=0 BrPh " 0 acetone S Y
2 100 101
/NHBoc
Duu WSC @B OL
N HOBt i\)// N/> 1) 4N HCI - AcOEt
THF 2) Na,COj ag
NHBoc
NH, 'Pr,NEt
OBn O BT OoBn OJ\ E co
AcONa
D o = D APd(PPhg)q
= N\\\ AcOH Br N DMSO
OBn O
I\D Pdc Q
2 N\\ e N\\\
D AdE HSApol=(666mg, 6.0mmol)E HEwwlgl(nl) W SFE 2 (216mg, 1.0mol)e] 8-l

7R T ongell 3 360T7A] 7FAAIZIAL, 16 ARE Eot muterith. ARto]E ofah o, Bl
SLAZAG. AAES Augt A 29 azvtEadgel o AT, n-/E0ACE 5 A
SA7 8eHE 100 (164mg, 71%)& =4 29U=A $53813l0

S o

11H-NMR (CDCla)8: 5.52(1H, s), 6.50(1H, d, J=6.0Hz), 7.86(5H, m), 7.74(1H, 4,
J=6.3Hz), 9.88(1H, s).

2) AAH(1.50g, 15.4mmol) 2 NaCl0,(1.05g, 11.6mmol)ZE o}AlE(20ml) 2 E(30ml) W 3FE 100(2.54g,
11.0mmol)e] &o H7}stHtt. 2 Lo EFES

S 3 AIZF Sob WAz, gulE 7t SlellA F2AA
3192 101(2.18mg, 80%)& A TARA 4531t}

1H-NMR (DMSO-ds)8: 5.11(2H, s), 6.55(1H, d, J=5.4Hz), 7.82-7.46(5H, m), 8.21(1H, d,
=5.7Hz).

3) (R)-2-N-BoC-o}v =¥l ¥ E29(39Img, 1.95mmol)S THF (6ml) Wi 3+gHE 101(400mg, 1.62nvmol), 1-

(3-tWdojn = Z 2 F)-3-o| D72 W r]o|u|= Flo| =2 FZ2}o]=(373mg, 1.95mmol), % 1-3lo]==AMZET]
o}Z(219mg, 1.62mmol)<] &Mo H7IAATE. 16 Az HoF wwksk Fo | NalCO; 4 &9 %?}% o H7}A|
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[0979]

[0980]

[0981]
[0982]

[0983]
[0984]

[0985]
[0986]

[0987]

[0988]
[0989]
[0990]

[0991]

on
JH

£3ol 10-1580310

S BtOACE FEAIZ I, o5 NLCI 4 89 9 AFZ AFA AT, 771 S NgS0, flelA A
ZAZAY. o3 & &ulE 7 ShellA A AAA SHeHE 102(694mg, 100%) S A IAZ S5

1H-NMR (CDCl3)8: 1.46(9H, s), 1.56-2.14(4H, m), 8.29(4H, m), 4.18(1H, m), 5.24(1H,
s), 6.27(1H, s), 6,46(1H, d, J=5.7Hz), 7.85(5H, m), 7.69(1H, d, J=5.7Hz).

4) HCL/EtOAc(4mol/1, 8ml) Wl 33E 102(694mg, 1.95mmol)e] &S 30 ¥ =<k wukAzch, L& 7%
sloll A AAAIAIL, T gl EtOAc(16ml) 2 A AIFTh.  E3bE NalCO; 54 |98 &9 H7MAIA pHE 9
o ZEANAY. EIES 2 AZF 5 50TCAAM AFAHL, 2 thSol B2 AT, EEES CHCLE

FEOUL, AR AT, NgSos flolA AEAZG. &ulE ek sl AAANA e 103(413mg,

68%)S =T A ZA FE55 )

e
ol

1H-NMR (CDCly)8: 1.54-2.22(4H, m), 3.60(2H, m), 3. 80(1H, t, J=12.0H2), 4.18(1H, d,
J=12.0Hz), 5.15(1H, d, J=9.9H2), 5.35(1H, d, J=9.9Hz), 6. 71(1H, d, J=5.4Hz), 7.33(3H,
m), 7.60(1H, d, J=5.1Hz), 7.63(2H, d, J=7.2Hz).

5) NaOAc(118mg, 1.44mmol) ¥ 942(0.234ml, 2.62mmol)E o}AEAH(8ml) W 3&E 103(408mg, 1.31mmol)2
SN "I AL, 30 ® T AFAFL, 1 vl NaOH2M S 74§48 EFEo| H7FAZE I, CHLLE
FEAZRIL, G52 AAHAZIL, NasS0, HolA dx=AZT. S5 729t slollA Ax=AA 3HgE 104(390mg,
7%)& B nAR AFEA

1H-NMR (CDCls)8! 1.65-2.19(411, m), 8.55-4.02(5H, m), 5.12(1H, d, J=9.6Hz), 5.35(1H,
d, J=9.9Hz), 7.29-7.38(3H, m), 7.61(1H, &), 7.67(2H, d, J=6.6Hz),

6) HEZ7|~ EdAEE2a 385 (0)(77mg, 0.067mmol) = N N-t]jo]AZZHoEo}l71(0.29ml, 1.67mmol)S
DMSO(2.6ml1) W 3}sHE 104(130mg, 0.334mmol)2] -&Mof| H7IA| T}, EHL S 80CAA 2 AZF Fet CO 7]
sholl Al mykA| T, whe E3ES zslE NHCL 4 o R BAMAIAI, EtOAcO®E FEAZ I, 1 thsd

7] A& A= AHSAL, NaS0, oA dxAZT. AdES de7hd 27 azvEdgye sz,

_!%U

MeOH/EtOAcE FEH+ w88 7odstolA 5414 313HE 105(115mg, 75%) & A e dZA F53F3T.

IH-NMR (CDCla)6: 1.56-2.33(4H, m), 3.66(2H, m), 3.90(2H, m), 4.19(1H, s), 4.66(2H,
m), 5.20(1H, d, J=9.9H3z), 5.37(1H, d, J=9.9Hz), 7.00(2H, t, J=8.7Hz7), 7.33(5H, m),
7.61(2H, m), 8.39(1H, m), 10.50(1H, s).

7) THF(8ml) 2 MeOH(2ml) W 3}8HE 105(1.1 mg, 0.241 mmol) 2 FEFHF-2r2(10%, 22mg) o EIES 3 A|7F
B g Y] FelA nNkAFH Y. ARtelE o3t & SuE 7t SlollA AAAIA A mAZA A X-
1(57mg, 64%)& AlFsHAtt.

== 274C
IH-NMR (DMSO-de)8:1.56-2.26(4H, m), 3.48-3,65(2H, m), 4.01(2H, m), 4.51(2H, d,

J=56.7Hz), 4.71(1H, d, J=9.9Hz), 7.14(2H, t, J=9.0Hz), 7.38(2H, dd, J=5.7, 8.7Hz),
8.41(1H, s), 10.44(1H, t, J=6.0Hz), 12.18(1H, o).

7] SEHES AL WU AHgstel FRART.
AR X-2)

(R)-6-8Fo] =5A]-5,7-t]54-2,3,5,7, 11, 1la-FAtefo] = 2-1H-9] 2] %= [ 1, 2-a] 9] E 2 [ 1, 2-d ] 9] ek -8-7h = 54
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[0992]

[0993]
[0994]

[0995]

[0996]

[0997]
[0998]

[0999]

[1000]

[1001]
[1002]
[1003]

[1004]

[1005]

[1006]

[1007]
[1008]

[1009]

[1010]

[1011]

on

£=401 10-1580310

1H-NMR (DMSO-de)8: 1.08-2.20(4H, m), 3.39-3.66(2H, m), 4.02(2H, m), 4.54(2H, d,
J=6.0Hz), 4.71(1H, d, J=9.9Hz), 7.06(1H, m), 7.23(1H, m), 7.38(1H, m), 8.41(1H, s),
10.43(1H, t, J=6,0H2), 12.19(1H, s).

A ATl X-3)

(R)-6-3Fo] =2 A]-5,7-1] & 2-2 35,711, 11la- Aol =2 -1H-T 2] £ [1,2-a] 9 E 2 [1,2-d] T e}H-8-7F 2 B4
A 3-ERE-2-EF e E-wdor =

== 304TC
1H-NMR (DMSO-de)8: 3.44-3.66(2H, m), 4.01(2H, m), 4.61(2H, d, J=5.4Hz), 4.70(1H, d,

J=9.0Hz), 7.20(1H, m), 7.31(1H, m), 7.49(1H, m), 8.41(1H, s), 10.49(1H, t, J=5.7Hz),
12.20(1H, s).

A ATl X-4)

1-8}0] =2 A)-2 9-1) & 22 5,6,7,8,9, 10, 10a-% B} 5t 0] = % -da 8a-T] opx}-Q E g} Al-3-7} 2 H A AF 4-Z 50 22wl

o =
== 259C
1H-NMR (DMSO-d)§:1.88-1.79(6H, m), 2.61(1H, m), 3.88(1H, m), 4.12(1H, d4, J=9.3,

14.1Hz), 4.38(1H, d, J=12.9Hz), 4.58(3H, m), 7.16(2H, t, J=9.0Hz), 7.34(2H, dd, J=5.7,
8.7Hz), 8,39(1H, e), 10.44(1H, t, J=6.3H2), 12.84(1H, s).

AAd C-219F FLe Wi wel, 7] AAld Y-1 WA Y-18< A slsiTh.

A A Y-1)

(35,9a8)-5-30) =5 A]-3-1©-6,10-T] §4:-3,4,6,9,9a, 10-3 AF3L 0] = 2-2H-1-5Ak-4a, 8a- T opAp-QHE 2h4ll-
7-7F2 5} 2 -0 FF L2 -wldolu| =

A Ao Y-9)

(3R,9aR)-5-3}0] =5 A]-3-H D6, 10-1] 5 2:-3,4,6,9,9a, 10-F A}l o] = Z-2H-1-5A}-4a, 8a-T] o Ap-<F E 2l
7-7F2 54} 2 -0 FF 2 -wldolu| =

JH-NMR (CDCla)8: 0.90(3H, d, J=6.9Hz), 2.00-2.10(1H, m), 2.70(1H, dd, J=11.8,

18.4Hz), 3.41(1H, dd, J=11.2, 12.9Hz), 4.05-4.45(2H, m), 4.30-4.38(1H, dd, J=4.0,

14.1H2), 4.63(2H, d, J=5.9H2), 4.65-4.75(1H, m), 4.98(1H, ¢, J=8.7THz), 6.80-6.84(2H,

m), 7.82-7.40(1H, m), 8.31(1H, s), 10.38(1H, brs), 12.37(1H, s).

Ao Y-2)
(4S,9aR)-5-3}o]| =2 A|-4-1| & -6, 10-T] 2 2-3,4,6,9,9a, 10- A A} 3} o] & 2 -2H-1-L- A}-4a, 8a—T] o} A< E 2} 4ll-
7-7FE2E A AL 2 4 OZF o 2-wldoln=

AAd Y-3)

(4R, 9a8)-5-3F 0] =5 Al 4= -6, 10-T] % 22-3,4,6,9, 9a, 10- A} 8F 0] = 2-2H-1-SAl—4a, 8a—T] o} A}-F E 2 4l-
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[1012]
[1013]

[1014]

[1015]

[1016]

[1017]
[1018]

[1019]

[1020]
[1021]

[1022]

[1023]

[1024]

[1025]
[1026]

[1027]

[1028]

on

E=45 10-1580310
7-FFEEAN 2, 4-HEF o m-HF ol =

1H-NMR (CDCla)8: 1.42(3H, d, J=7.0Hz), 1.56(1H, dd, J=2,0, 14.0H2), 2.19-2.30(1H,
m), 4.02(1H, d, J=2.2Hz), 4.05(1H, t, J=2.3Hz), 4.12(1H, dd, J=6.0, 18.6H7), 4.27(1H,
dd, J=4.2, 18.4Hz), 4.64(2H, d, J=5.9Hz), 4.95-5.05(1H, m), 5.26(2H, d, J=4.1, 5.8Hz),
6.76'6.85(2H, m), 7.30-7.40(1H, m), 8.30(1H, s), 10.38(1H, brs), 12.45(1H, s).

A ATl Y-4)

(2R, 9aR)-5-3}0]| EZ2 A -2-H| EA | €l-6,10-T] 2 4-3,4,6,9,9a, 10- VN A}3} o] E 2 -2H-1-8 A}-4a, 8a-T] o} A - E

2 Al o] Y-8)

(2S,9a8)-5- o} |=ZA]-2-1| Z A W E-6,10-T] 2 2-3,4,6,9,9a, 10-#A A} 5} o] & 2 -2H-1-2Al-4a, 8a-T] o} AU E
HA-7-7t2 525t 2 4-T] EF

1H-NMR (CDCI3)8: 1.60-1.80(2H, m), 3.09-3.21(1H, m), 3.87(3H, &), 3.35-3.50(2H, m),
4.00-4.11(1H, m), 4.24(1H, d, J=13.1Hz), 4.36(1H, d, J=10.1Hz), 4.64(1H, d, J=5.9Hz),

4.70-4.80(1H, wm), 5.12(1H, s), 6.75-6.85(2H, m), 7.80-7.40(1H, m), 8.30(1H, s),
10.88(1H, brs), 12.33(1H, brs).

AAld Y-5)

(5aR,6aS, 10aR)-1-3Fo] =5A]-2, 12-T] % 4-2,5,5a,7,8,9,10, 10a, 11, 12- ¥l 78} o] = 2-6aH-6-5A}-4a, 11a-T] o}4}
—QtEFA-3-7t2 85 2 4-UEF o 2-fFolu = [Au]A] ]

)

LH-NMR (DMSO0-d6)8: 1.00-1.85(9H, m), 2.90(1H, t, J=4.2Hz), 4.36(1H, dd, J=4.2,
12.9Hz), 4.44-4.57(4H, m), 5.32(1H, t, J=8.912), 7.03-7.09(1H, m), 7.20-7.27(1H, m),
7.85-7.43(1H, m), 8.49(1H, ), 10.34(1H, brs),

A ATl Y-6)

(2S,9aR)-2-l| &-5-35} o] =& A|-6,10-T] £ 4-3,4,6,9,9a, 10- 3 A}s} o] = 2 -21-1-L-A}-4a, 8a—T] o} A}-SHE g} All-
T-Ft2EAN 2 4T EF e 2-wldoln =

AAe Y-7)
(2R,9a8)-2-0] ©B-5-8}0] =2 A]-6,10-T] % 2:-3,4,6,9, 92, 10-FA} ok o] = 2-2H-1-%A}-da, 8a-T] o} AL-QHE ) Al-

2B AR 2,4-0 BT 0 - o] =

1H-NMR (DMSO0-d6)8: 0.87(8H, d, J=5.4Hz), 1.40-1.51(3F, m), 1.75(1H, d, J=10.8Hz),
8.22(1H, t, J=10.2Hz), 3.73-3.78(1H, m), 4.41-4.57(4H, m), 5.29(1H, s), 7.03-7.07(1H,
m), 7.21-7.26(1H, m), 7.87-7.42(1H, m), 8.50(1H, s), 10.34(1H, brs), 12.48(1H, s).

2 Al Y-10)
(25,9a8)-5-3F0] == A]-6,10-T] & &-2-79-3,4,6,9,9a, 10- 3 A}s} o] = 2 -2H-1-L-A}-4a, 8a—T] o} A}-SHE g} All-

2B AN 2,4-0] BT 0 2o}y =

1H-NMR (CDCla)8: 1.70-1.82(1H, m), 1.98(1H, d, J=9.6H4), 3,49(1H, t, J=9.6Hz),
4.54-4.68(6H, m), 4.98(1H, d, J=8.7Hz), 5.51(1H, s), 7.04-7. 08(1H, m), 7.21-7.42(7H,
m), 8.50(1H, s), 10.38(1H, s), 12.45(1H, s).
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[1029]

[1030]

[1031]

[1032]

[1033]
[1034]

[1035]

[1036]

[1037]

[1038]
[1039]

[1040]

[1041]

[1042]

[1043]
[1044]

[1045]

[1046]

[1047]

[1048]

on

££40l 10-1580310

AAd Y-11)

(25,9a5)-5-3F0] =5 A|-2-0] 222 2396, 10-1]%4:-3,4,6,9, 92, 10- A} 5} 0] = 2-2H-1-5 A}-4a, 8a—T] O} A-GHE
PHAI-7-7 2B A 2,4-0 5T

ﬂJ
&o
“.“
=
i)
(e}
o
=)
y

AAd Y-12)

(2R,9aR)-5-3f0] EFA|-2-0] X

Z22-6,10-t]%4-3,4,6,9,9, 10-F A8t o] = 2 -2H-1-5Al-4a, 8a-T] o F -2t E
FA-T-A2EAN 2, 4T B2

1H-NMR (DMSO-d6)8: 0.86(6H, dd, J=4.8, 18,5Hz), 1.41-1.49(1H, m), 1.57-1.69(11&.
m), 1.72-1.78(1H, m), 8.20(1H, t, J=8.4Fx), 3.52-8.59(1H, m), 4.41-4.46(5H, m),
5.29(1H, s), 7.01-7,08(1H, m), 7.21-7.26(1H, m), 7.37-7.43(1H, m), 8.50(1H, &),
10.35(11, brs), 12,48(1H, s),

A A d Y-13)

(3S,9a8)-5-3fo] == A -3-w| €l -6, 10-T] £ %-3,4,6,9,9a, 10- 3 A}s} o] = 2 -21-1-L-A}-4a, 8a—T] o} A}-SHE g} Al -
7-7t2 52 4-ZF 0 2-dlHoln| =

AA A Y-14)

(3R,9aR)-5-3}°] =5 A]-3-w|&-6,10-1]%4-3,4,6,9,9a, 10- A3} o] = 2-2H-1-5 Al-4a, 8a—T] o} AL E &} All -
TR RN 4-EF 0 RG] =

1H-NMR (DMSO-d6)8: 0.81(3H,d, J=6.6Hz), 1.84-1.98(1H, m), 2.86(1H, t, J=12.5Hz),
8.48(1H, t, J=11.1Hz), 3.97-4.08(1H, m), 4.41-4,60(3H, m), 4.52(2H, d, J=5.9Hz),
5.20(1H, t, J=3.8Hz), 7.12-7.20(2H, m), 7.82-7.88(2H, m), 8.52(1H, ), 10.36(1H, t,
J=5.9Hz), 12.45(1H, s).

A A d Y-15)
(2R,9aS)-5-3fo] = E A -2-H €l -6 10-T] L 4-3,4,6,9,9a, 10- 3 A}s} o] = 2 -21-1-L-A}-4a, 8a—T] o} A}-SHE g} All-
7-712 525 2 - EF 2 2-wlFolu| =

A Ald Y-16)
(25,9aR)-5-3Fo| =& A -2-H€-6,10-1] =% 4-3,4,6,9,9a, 10- A A} &} o] = 2 -2l1-1-S-A}-4a, 8a—-T] o} A}-2F E 2} 41l -
TR 2,4-T BT 0 2o =

1H-NMR (DMSO-d6)8: 1.14(3H, d, J=6.0Hz), 1.38(1H, m), 1.75(1H, d, J=13.8H2z),
3.18-3.29(1H, m), 3.95-4.06(1H, m), 4.42-4.58(8H, m), 4.54(2H, d, J=5.7H2), 5.30(1H, ¢,
J=8.9Hz), 7.03-7.10(1H, m), 7.20-7.29(1H, m), 7.35-7.44(1H, m), 8.50(1H, s), 10.35(1H,
t, J=5.7Hz), 12.48(1H, s).
A Y-17)

(2S,9aR)-5-3Fo| =& A -2-H & -6,10-T] % 22-3,4,6,9,9a, 10-A A} 5} o] = 2 -2l1-1-2-Al-4a, 8a-T] o} A}-CLE 2} 4l -
7ok R 4220 2 M Hojn) =

A Al Y-18)

(2R,9aS)-5-3lo] == A]-2-H|&-6,10-T] = 4%-3,4,6,9,9a, 10- N A} 3} o] = 2 -2H-1--Al-4a, 8a-T] o} A}-<L E 2} All -
7-7F2E5AN 4-EF 2 2-HFolu =

1H-NMR (DMSO0-d6)§: 1.15(8H, d, J=6,0Hz), 1.835-1.50(1H, m), 1.75(1H, d, J=12.9F7),
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[1049]

[1050]

[1051]

[1052]

[1053]

[1054]

[1055]

on

££40l 10-1580310

8.28(1H, td, J=13.0, 2.8Hxz), 3,96-4.03(1H, m),4.41-4.59(3H, m), 4.52(2H, d, J=6.0Hz),

5.30(1H, t, J=3,9H2), 7.12-7.19(2H, m), 7.82-7.38(2H, m), 8.52(1H, s), 10.86(1H, t,
J=6.0Hz), 12.48(1H, s).

V-1 A Y-189] el A5 = sk ofie-dE fF=AlE dh7] Badel ZAE] = Asd AR
WS AREShE Ao R g WMo mA AxHIIT

3-ofuim-2-HE-Z 2 H-1-& L 4-o}u| -Hek-2-85 2|4 A uFZ9-(Russell A, Barrow)(J, Am. Chem, Soc,
1995, 317, 2479-2490)°] =ol| we} AxsF. 3-otn|-RE-1-88 P. WA (Besse)(Tetrahedron
Asymmetry 10(1999) 2213-2224)¢] W] w} A =3sk5Th.

1-olr] - eF-3-8  1-o}u| —4-w - E-3-2, 4-o}u| -1-HEA]-FE-2-8 2 3-olu| - 1-Hd-Z 2 H-1-
&5 371 ol Z1AES e W o ARSI, U.S. 53 &9 71, 2004133029, (2004. 7. 8),
PCT =459 2002012173(2002. 2 14)

olgle] BE o= g A YA Fom >95% ee H >6:1 FIEAA| ]G AA stereomeric purit
VE TR R zzo] EAEY e SFES 111 WA >10:19] B2 HAME 71EUA FAldA FEgA o]
AAAY EFor ‘?”EE} o}-Zj %;ﬁ = Eé AEE 71EY9A A= 710D 2 20 )R dEA e
J(vibrational circular dichroism)< A}R&3}o] Hﬁoé%h:}. °‘Zﬂ
AASA HE i}ﬂmﬂ A o] 9o

pEAR T

i
O H‘l
2

=

sheh v 7—%2& YHE@.OJ 2N oo
e, o FEE AA
2 AWMdsAY ABAZ uiA ol
Aol ke Aeleh. Feiel g e 29

~
?:_l_ .

r” 4
ol
‘f; _1
o b =

>
g
ot
o m

Ol
e

P 2=
N T

(3} 68]

H N/\ oBn o .
H 106 Ol—L F o] X N
§ N
Conditions Aor B X : 0
H F (0]

H
16 107
Conditions A Conditions B
DCM, AcOH = 1,2-DCE, AcOH

140 °C microwave 85°C

Pd/C H,
MeOH \Q\/ N N\/l:3
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££40l 10-1580310

[1056] [3}3h4] 69]
H NH,
oH © Ne_ . OBn O
i HO X oMe ;108 H SN
N ~ NW B N X N\/é'\N
Conditi
£ 5 CHO - onditions AorB F 0] 108
16a
F
OH O
Pd/C, H, Oy N H
— - H
MeOH NS N\):f\é
F 0 H
Z-2
[1057] F
[1058] [3}3+2 70]
1) BH,THF, }/ KCN \l/
0.0 ’ 0.__0 .
\N]// _ THF Y DMSO f ?N Ra-Ni
wCO,H  2) TsCl, DCM, 90 °C A NH
Q DMAP, Et,N (_7 (_J EIOH
110 111 2
\l/ 1) 4NHCl, n 1) 16a
0. .0 THF N CondnsAorB
Y = N
N 2 MP-CO,, N 2 PdC, H
L™ chel, 114 MeOH
113 N
F
[1059]
[1060] [s}a+4] 71]
0.0
1) CICO,Me, Et;N 0__0 0.__0
>{/ \f THF then NH,OH \]4 Ra-Ni Y NH,
N._,CO,H 4

ol =y
2) TFAA, E4N, THF U Ha, NH,
e EtOH

116

NH, 1) 16 4 OLW
a
DANHCLTHE B )™ Condns A or B S o
2) MP-CO,, N ANy
CH,Cl 2) P/, H
22 118 MeOH F 0

[1061]
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s=
[1062] [8}st2] 72]
O = O O ?
L MeSO,Cl Jig NaCN, DMSO 5 J\N ,
g i e H o oN
119 OH EN, CH,Cl, OMs g%ga-c-s 121
Ra-Ni reductive oz :
—— JL e KA HouTHe Hg,\,j
H,., NH, H/j amination H '———‘—>'2) oo n
FIOH /l\ HN /i\ HN CH,Cl, )
122 CHO 123\‘) 124
1) 16
Condns Aor B OoH O s
e
2) PA/C, H /j
MeOH x N\/J\
[1063]
[1064] [8}sl4) 73]
O
0 ductive
DIBAIH re
o ,{j CHO amination HHN
1) HCI, THF 1) 16a
Condns A or B
2) MP- coa,
CH,Cl, HNT 2) Pd/C, H, “ N\/{\
128 A MeOH
F
[1065]
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on

2
=

[1066] [8}e+2] 74]

0] z

0 NaN,, DMSO ﬂ\ s
>L ; /\/N
OJJ\}NI/\/O\SOZMB — 0] N 3

130
129

Pd/C, H,, 0 s reductive 0

LIS (S LU W

MeOH H amination H

131 132
1 CHO OH O

1) HCI, THF 1) 16 O

—— Condns A or B K’ = N/>

2) MP-GO;, |\ A\_NH = N\/i\N

CH,CI, 2 2) Pd/C, H, o H

133 MeOH ZZ-16
F
[1067]
[1068] [}8t4] 74]
o)
i N S
oA A NH, ———— 0" NNy
b Et,N, THF H
134 135

TFA, CH,Cl, /k/H reductive /]\/N Pd/C H,
——--»—-—-.>.H2N

ammat:on \(‘ MeOH
)\ 137
CHO
OBn O
1) 16a
AN o

2 Condns A or B

e H o
MeOH F 0o H k{

[1069]
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[1070] [8}e+2] 75]

on

O
CbZCl
>l\ /k/\ OJLNL/\N,Z
2 Et N, THF H H
139 140
HOI, THF reductive L/\
—_—— H.N - \N N,Z
2 }N.l amination H H
141 (GH,0), 142
1) 16a
Pd/C, H
/C, H, ~N Condns A or B \/}\/j
MeOH grv 2 PA/C, H >N
143 2 MeOH F
F
[1071]
[1072] [s}38}2] 76]

|
145

Z\N/l\V/CN
l

147

NP
H

143

[1073]

BH, THF /L\/
o)

1) TsCl or MsCl

-
2) KCN, 18-¢c-6
DMSO or NaCN

2
=

1=
=

146
Ra-Ni, _ /1\\//\\ P/C, H,
—_— ;T] NHZ —— -
NHg, H, 148 MeOH
EtOH on o
1) 16a 4O N/f]
Cond
ondns A or B N N\A\N
2) Pd/C,H, F 0 H |

MeQOH
Z2Z-5
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[1074] [3}at2] 77]

>J\ /”\ /'\/OH ) 101 - O/?]\NJ\/\WOEt
| o

2) Ph,P=CHGCO,Et

149

1) Pd/C, H, J\ J\/\/ ) MsCl, Et,N
L R ——
2) LIAIH, /‘\ 2) NaN,, DMSO

151
J\ /[\/\/ 1) Pd/C, H, MeOH /]\/\/
™ HN NH,
/!\ 2) HCI, THF |
3) MP-CO,, CH,ClI
152 3 2¥l2 153
OH O
1) 16 o)
AN
Condns AorB H N
Gondns A or R v d
N 'I'ﬂ,
2) Pd/C, H, 5 H .
MeOH
ZZ-4
F
[1075]
[1076] [s}e+4] 78]
o) o U/
NH, OH >
i ? | BOCO O/”\NH OH  1)[0] o NH HN
o —— ] ‘\| »
Et,N, MeOH O 2) Reductive O
amination
154 155 156
NH,
1) 16a
1) HCI, THF @HZHT Condns A or B 0
Ene— S —— - H
2) MP-CO,, CH,Cl, O 2) Pd/C, H, N
MeOH F 0o
157
F
[1077]
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[1078] [5}3h2 79]
1) CIC(O)Me, Et;N CN 1) Ra-Ni, NH,, H
COaHH THF, NH,OH H EtOH v
N — N o ER—
7],0 2)TFA, Et,N, THF 77/ 7< 2) Reductive amination
o} 7( © /L
158 159 CHO

1) HOl, THF /H 1) 16a

Condns Aor B

HN
—— HN
N 2) MP-CO,, CH,Cl, "
7( 2 MeOH

160 ©
161
OH O H@S}
0] x -
H N
N N N\A\N N
F o} H
Z-49
F
[1079]
[1080] [s}3h4] 801
1) CIC(O)Me, Et;N OH 1) 16a
COZHH THF, NaBH,, MeOH Condns A or B
s - NH, ——
YO 2) HCI, THF 2) Pd/C, H,
4 7< 3) MP-CO3, CH,Cl, MeOH
158 162
o]
H
N
F 0
F
[1081]
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on

[1082] [s}2+4] 81]
1) TsC, EtN, CH,Cl, \’/ Hoo: 1) LiAH,, THF
HO_A__ 0. O NUAL O .
~r 2) NaN,, DMSO T 2) TsCl, EtN, CH,Cl,
0 8) Pd/C, H,, EtOAc o o
163 BOC,0 164

\*/ ] Ny ) Pd/C, H,
H H NaNa. : ETOAC \l/ Y

O_N_4 T H
O N
\g/ \/\on DMSO Y 2) Reductive \n/N\/\/NH

O 46 Ny amination 0 167
165 acetone
. 1) 16a
1) HGI, THF Condns A or B oH 0

— ? \,/ —_—— O x N L
2) MP-CO,, H N A _NH ) Pd/C, H

2) P/, H, H
MeOH NS~ N\/i\N

CH,CI,
168 F o H)\
z2z-9
F
[1083]
[1084] [s}2+4] 82]
\'/ H NaCN \l/ Ra-Ni, H \}/
N ; -
_..h_»
Y \/\OTS DMS0 Y 1\69/\ NH,, EtOH \”/ Vj
165 170
1) Reductive
amination _
)\ HN 1) 16a
CHO 2 Condns A or B
~“oHo. ondns Ao E « N%
HN 2) Pd/C, H
2) HCI, THF y 2 E
3) MP-CO,, eOH
CH,CI, 171 2Z-12
F
[1085]
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[1086]

[1087]

[1088]

[1089]
[1090]

[1091]

[1092]
[1093]

££40l 10-1580310

on

+ + L
o. N i CbzCl'EL,N, O._N._A_ THF HoN A
N \/j - \n/ \ﬁ -2 \/j
0 THF O Z\u 2) MP-CQ,, Z\N

H,N
170 171 DCE 72 H

1) Reductive

amination _
Hoo: 1) 16a o
)\CHO N Condns A or B H NN
—— - —_—— N N N
HN 2) Pd/C, H
2) Pac, H, D - Neon T P © "
MeOH
173 ZZ-15
F
Al 7-1: (3R,11aS)-N-[(2,4-t) & F o 2 dd ) e |-6-3}o| =&EA]-3-H| & -5, 7-1] 2 %-2,3,5,7,11, 11a- & A}
]E = o

Shel =2 (1,31 94152 [3,2-a] 9 2] £[1,2-d]9] ehd-8-7h2 24w

a)

(3R, 11aS)-N-[(2,4-0)=F 2 2o d)vd |-3-wEd-5,7-t] & 2-6-[(H I & )& ]-2,3,5,7,11, 11a-FA A} slo| = &2
[1,3]8AFE2(3,2-a] 9 E[1,2-d] 9 R -8-F}2EAM =, S22 EH(20 mL) W] 16a(409 mg, 0.87 mmol)
o gHol (2R)-2-0bm|=-1-ZZH-E(0,14 L, 1.74 mmol) B 10 =59 WS H7bsialch. Wk &g 2

A ZE Bob Sl rhA AT, WZstAA Adgle|EE EFE HUsYar,
A& At A A2vE 9] (2% CHO0H/CHLl, T8l &2)E &3l ASIAA (3R),11aS)-N-[(2,4-H] ZF 225

=

A=}

1FollA AAR gvjE 2 &

=
g ]-3-wd-5,7-t) L 2-6-[ (A& )24 ]-2,3,5,7,11, 1la-AA} alo]| =2 [1,3] SAE 2 [3,2-a] 9 F = [1,2
-d] 9 PR -8-FFE E A = (396mg, 92%)F FEl A ATt

'H NMR (CDCly) & 10.38 (m, 1 H), 8.42 (s, 1 H), 7.54-7.53 (m, 2 H), 7.37-7.24 (m, 4 H),

6.83-6.76 (m, 2 H), 5.40 {(d, J=10.0 Hz, 1 H), 5.22 (d, J = 10.0 Hz, 1 H), 5.16 (dd, J= 9.6, 6.0 Hz,

1 H), 4.62 (m, 2 H), 4.41 (m, 1 H), 4.33-4.30 (m, 2 H), 3.84 (dd, J=12.0, 10.0 Hz, 1 H), 3.63 (dd,

J=84,72Hz 1 H), 1.37 (d, J= 6.0 Hz, 3 H); ES™ MS: 496 (M+1).

b)
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[1094]

[1095]

[1096]

[1097]

[1098]

[1099]
[1100]

[1101]
[1102]

[1103]

on

£=0l 10-1580310

(3R, 11aS)-N-[(2,4-0) = F 2 2od )& |-6-3lo]| == A -3-W| & -5 7-T] £:4-2,3,5,7,11, 11a- & A}elo| =2 (1, 3]
SAFER[3,2-al TP (1, 2-d]F 8-t 2 A = aF 9. WEE (30 nL) Wl (3R, 11aS)-N-[(2,4-H1&F
c29d)vd]-3-me-5,7-0 5 a-6-[(Fdwd) %A ]-2,3,5,7,11, 1la-FA}elo] =2 (1, 3] FAMER([3,2-a] 1]

2 %2[1,2-d]1 9 2R -8-7F 2 EA 0] =(396mg, 0.80 mmol)e] &l 10% Pd/C (25 mg)E ZH7IA AT, FAE 2 A
F FeE MR o) whg EFS T3 HEAFAT. W EFES vEE ¥ fERRvo s AEE F
a AAZAT.  ARES AFAA FFAA (3R, 11aS)-N-[(2,4-TZF 2 23d)w g |-6-5lo] =EA]-3-H & -
5,7-t%2:-2,3,5,7,11, lla-FAketo] =21, 3] A 2 (3, 2-a] 9] 2] [ 1, 2-d] B p 8-k 2 mabv =8 Pa =2 &
Eox A4 nA 2 AFoHATH2T8 ng, 86%).

'"H NMR (CDCIl3) 6 11.47 {m, 1 H), 10.29 (m, 1 H), 832 (s, 1 H), 7.36 (m,
1 H), 6.82 (m, 2 H), 5.31 (dd, J = 9.6, 3.6 Hz, 1 H), 4.65 (m, 2 H), 4.47-4.38 (m, 3 H), 3.93 (dd, J

= 12.0, 10.0 Hz, 1 H), 3.75 (m, 1 H}, 1.49 (d, ./ = 5.6 Hz, 3 H); ES* MS: 406 (M+1).

A7) B2(278 mg, 0,66 mmol)S WEFS-(10 mL) AH&sla, 1 N &2F sfo]=ZAlo]= (aq)(0.66 mL, 0.66 mmo
Doz Atk Az d2 dedg 308 Bt A2oA wuksilt. oHEZE Hrtelia, I dAE
Rol A &S AF IS A FH(291 mg, 99%) = A&t

'H NMR (DMSO-dy) § 10.68 (m, 1 H), 7.90 (s, 1 H), 7.35 (m, 1 H), 7.20 (m, 1 H), 7.01 (m, 1 H),
5.20 (m, 1 ), 4.58 (m, 1 H), 4.49 (m, 2 1), 4.22 (m, 2 1), 3.74 (dd, J= 11.2, 10.4 Hz, 1 H), 3.58
(m, 1 H), 1.25 (d, J = 4.4 Hz, 3 H).

AAlel 7-2:  (4aR,13aS)-N-[(2,4-T] EF 2 28 )W E |-10-3}o] =5 A]-9,11-6] & 42-2,3,4a,5,9,11,13, 132~
ElstolE2-1H-9] g E[1,2-al 9 S&[1',2':3,4]o]m|t}x[1,2-d] 9] &R -8-F} 2 EA 1 = |

OH O
3 N H
g N\/Q\j
H
a)

(4aR,13aS)-N-[(2,4-T)ZF e 29d)W e ]-9,11-t] & 2-10-[ (T W &)SA]]  -2,3,4a,5,9,11,13, 13a-2-E}5} 0]
c2-10-9 g %E[1,2-a]l 22 [1',2':3,4]o]mehx[1,2-d] 9 2} X -8-Ft 2 2Am = 16a (24 mg, 0.05 mmol)2
S, [(29)-2-9Zdu€]o}v1(0.1 nl) % 2 =F9 WEAS vlo]AZdolH 7 3|4 140TelA 10
Bt Ttdsgitt. WZstEA, AgtolEE E£3E] ISR, AFA AA" & 2 EHe At
A AZvtEOH (2% CHOH/CH2CL, 8 &8))& B3 o:{AA (4aR,13aS)-N-[(2,4-T]EF o 2o d)H € ]-
9,11-t%2-10-[(Fd &) &4-2,3 ,4a,5,9,11,13, 13a-SEFslo] Z2-IN-H 2] = [1,2-a] J B2 [1',2' :3,4] 0] 7]
tz[1,2-d] 9 SR -8-FF2EA = (19 mg, 71%)E 3 w2 AF3F ).

A
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[1104]
[1105]

[1106]

[1107]
[1108]

[1109]

[1110]

[1111]
[1112]

on

££40l 10-1580310

'H NMR (CDCly) 8 10.41 (m, 1 H), 8.38 (s, 1 H), 7.56 (m, 2 H), 7.38-7.24 (m, 4 H), 6.80 (m, 2 1),
538 (d, J=9.6 Hz, 1 H), 5.10 (d, J= 10.0 Hz, 1 H), 4.62 (m, 2 H), 4.40 (m, 1 H), 4.25 (dd, J =
12.0, 6.8 Hz, 1 H), 4.10 (d, J = 12.8 Hz, 1 H), 3.83 (m, 1 H), 3.71 (m, 1 H), 3.14-3.04 (m, 2 H),

2.78 (m, 1 H), 2.11-1.58 (m, 4 H); ES™ MS: 521 (M+1).

b)

(4aR,13a8)-N-[(2,4-t]ZF o 2 d) M e ]-10-8}o| == A]-9,11-T] 2 4-2,3,4a,5,9, 11,13, 13a-2 Elslo] = 2 -
IH-92%(1,2-a] 9 =2[1',2':3,4] o]u]nh [1,2-d]¥ 13}{ -Ft25Am = wee (8 mL) W (4aR,13aS)-N-
[(24-0EF =20 d)vE]-9,11-0% -[(AdHE)LA]1-2,3,4a,5,9,11,13, 13a——‘lE}o}°1E§ IH-98 =
[1,2-a]9]E=2[1',2":3,4]0]nt}x[1,2-d] Aa}x -8-7F2BAM =(19 mg, 0.04 mmol)e] -&<¥o] 10% Pd/C (10
ng)< HZFSIGITE.  FAE 2 AIRE B9 WEe o5 vE £FES S3 BEAIF. 3&8 a5 AdgtolE
T B3l vEs 2 gFERavagoez A ZY. AfES JAFAA FH5AA EASEG6 ng, 38%)S A

TAZA AFEHAT.
'H NMR (CDCl5) & 11.73 (m, 1 H), 10.36 (m, 1 ), 8.31 (s, 1 F}, 7.33 (m, 1 ), 6.78 (m, 2 H),
4.62 (m, 2 H), 4.50 (m, 1 H), 4.27-4.19 (m, 2 1), 3.87-3.77 (m, 2 H), 3.16-3.08 (m, 2 H), 2.83 (m,

1 H), 2.11-1.65 (m, 4 H); ES™ MS: 431 (M+1).

AAe] Z-3:  (3aS,13aS)-N-[(2,4-U)ZF 2 2y d ) v e |-8-3}o] =& A]-7,9-t] % 42-1,2,3,3a,4,5,7,9, 13, 13a- 4]
Fhetol =2y g E[1',2" 14,519 A =[1,2-a]l I =2 [1,2-c] ¥ g d-10-7t 2B A 0| =
OH O

F O

ZT

Sy
F - O

a) N-BOC-(2S)-2-(slo]=Z A we&)-1-1 =g d. THF (40 mL) W N-BOC-L-ZZ(4.17 g, 19.4 mmol)<] &0
0CollA BH:~-THF (21.4 mL, 1 Mm THF, 21.4 mmol)S A& wWao=z H7lstdtt. wlAE AAS L 1 23 &
S A2dA 2 AIZE FeoF witelgitt. wEeS HUbete] ERES FW¥(quench) AR EulE RFoNA AA

ATk, 75 o€ olAHo|Eo| A AHzZlslal, Lw Ho|FFERUYCE 9 AL MY, A4 TS F
H od ofMEHlo|ERZ FE3IQT. SF fF71ES NaS0, flolA dE&AIHL, o3 2 FFHAA N-BOC-(2S)-

—(Flo]=F A E)-1-9 (3,82 g, 98%)S T A=A AFadrt. EES F71 43glo] A&t

>

'H NMR (CDCl5) § 3.94 (m, 1 H), 3.62 (dd, J= 11.2, 3.2 Hz, 1 H), 3.56 (dd, J = 10.8, 7.2 Hz, 1
H), 3.44 (m, 1 H), 3.29 (m, 1 H), 2.62 (br, 1 H), 1.98 (m, 1 H), 1.85-1.72 (m, 2 H), 1.58 (m, 1 H).

b) N- OC—(ZS)—Z—({[(4—u1]%ﬁﬂ‘é)“£°é SANHE)-1-9Z2d.  tEFEZ2HE(0 mL) W N-BOC-(29)-2-(3}¢]
HED-1-9]1 22 F (350 mg, 1.74 mmol)e] A7HE(0C) &l Egle"obnl(0.29 mL, 2.08 mmol), ® =
xd Z=220]1=(398 mg, 2.08 mmol), N,N-tjWeotn] a2t (70 mg)S H7FI, 1 AFA=Z A7e
NE 7hE AkARA Fo® JF2AIZAL, 4XZE gob wRbegla, =& Avbstal S5 Eeskit. A
S 428 velFtE2RYolER AHEa, I tEd daE AAHET. 3 f71ES NasSo4 fjolA A
AR, ARATIL FHRATIL FEAoR Y4 ARvEadY AsE WHEH Sko] N-BOG-(25)-2-
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[1113]
[1114]

[1115]

[1116]

[1117]
[1118]

[1119]
[1120]

sS=50] 10-1580310
{{A-E A DA IS A A E)-1-F Z2] D (460 mg, 75%) S FH 2LL2ZA AlF3A .
'H NMR exists as rotomers (CDCl3) 8 7.77 (d, 2 H), 7.33 (m, 2 H), 4.08 (m, T H), 3.97-3.88 (m, 1

H), 3.35-3.25 (m, 2 H), 2.43 (s, 3 H), 1.95-1.79 (m, 4 H), 1.40 and 1.35 (s, 9 H rotomeric BOC -

¥

¢) N-BOC-(28)-2-Alol=-1-9Z&dl .  N-BOC-(28)-2-({[(4-FE =D AHx IS E)-1-9 =2 D (460 mg, 1
29 mmol) E KCN(256 mg, 3.88 mmol)2] EFEE 6.5 A7+ F<F DMSO(10 ml)olA 90°Col A 7FEA A, &7
S Ao YAAHAL, EtOAc ';1 55 HI/MAG. %71%% 2 54 Hlmuﬂ a2 gl AR Al
HAAAY. A4 S8 EBtOAcE FEANAL, TFH F71ES NaS0, YoM ARA R, gHA7|a, FFAIHLS
FEHom ZYld ARvEINY GSE AA N-BOC-(28)-2-Alohe-1-9 E2 (179 ng, 66%)S LU=A
AgsH ATt

_EL

'"H NMR exists as rotomers (CDCi3) 8 3.99 (m, 1 H), 3.43-3.37 (m, 2 H), 2.83-2.51 (m, 2 H),
2.17-1.83 (m, 4 H), 1.46 and 1.44 (s, 9 H rotomeric BOC -5 &

d) N-BOC-(28)-2-(2-olu| o &)-1-d &g, F4 dRYolZ Xsld oehd ] NBOC-(25)-2-Alohx-1-3] &
(179 mg, 0.85 mmol)e] {dS FY(Raney)-Ni(1 mLe 50% aq. HEE) % 50 psie HsZ A
Attt EFES AHOlEE T3 AFHANAL, 1 AFHES TN sHFAFT. WE EHH 229
B3 (10% CH30H/CH2CI2 with 1% NH-iOH tu) &2D)o s A7 Ao L Zeas Tl AAA 7V-
BOC-(25)-2-(2-oFv] :=el &d)-1-pyrrohdmo (90 mg, 50%)< F4 2 ATt

Al
=
O Q]
a2

"H NMR exists as rotomers (CDCl3) 8 3.88-3.77 (m, 1 H), 3.33-3.24 (m, 2 H), 2.66 (m, 2 H),
1.89-1.54 (m, 6 H), 1.40 (s, 9 H).

e) {2-[(2<S)-2-¥ =g tjd]old}o}dl. THF(6 mL) W N-BOC-(2S)-2-(2-o}v] o &)-1-9 =29 (90 mg, 0.42
mmol) 9] &S 4 N Cl(ag)(2 nL) 2 HFsAx, F-2olA 3 Al 5t wrtsgitt. EFES AFM 5%
AA BA SFES o9 HCl oz AF3rt. o] 5440 mg)d HFES wgt2ollA &A1z, 14 X7
H 2R UYO|E FA(MP-7}2H Yol E | Argonaut Technologies)® A @]3}e] olv|=& Zg|Wo] X~ (freebase) 3}
Aok, 8BS ZREE=(fritted) FEE 3 AL, 7 §ulE AFolA A=HA AAsI {2-[(29)-

2~ gt d ol & }olHl(30 mg)& o] ZWo]~= A|F3}3ltt.
"H NMR (CDCL) 8 3.06 (m, 1 H), 2.94 (m, 1 H), 2.83 (m, 1 H), 2.79-2.69 (m, 2 H), 1.90-1.56
(m, 6 H).

) (3aS,13a8)-N-[(2,4-0EF 29 d) v ]-7,9-0] &4-8-[ (D rE)£24-1,2,3,3a,4,5,7,9,13, 13a-t| 7}3}
olE2u g nE[1',2":4,5] 92K [ 1, 2-a]FH E2[1,2-c] 9 gV D-10-7} 2 EA =, 16a (30 mg, 0,06 mmol),
{2-[(29)-2-9 28 A D e & }o}H1 (30 mg, 0.26mmol) Z 2 =& WZAke] &AL 10 & HQF 140To)A nfol
Azolr =7 stelA ZFEAIF T, WA}, AdefolER EFEC HUbsIa, &uiE gl Al st
3 a2 EAS AT A FRvtEHT (2% CHO0H/CHLL, 79 &) & 23l 235%1?% (3aS, 13a<5)-N-[(2,4-t]

AW E]-7,9-t] 2 2-8-[(HA I )L~ ]-1,2,3,3a,4,5,7,9,13, 13a-d| F}elo]| =2 F @ = [1',2':4,5]
Ax[1,2-a] T Z2[1,2-c]F 29 H-10-F} 2 EAIE]) =(25 mg, 74%)E LEo 2 AFsATH
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[1121]

[1122]

[1123]
[1124]

[1125]
[1126]

[1127]
[1128]

[1129]

on

£=40l 10-1580310

'H NMR (CDCl3) § 10.44 (m, 1 H), 8.32 (s, 1 H), 7.59 (m, 2 H), 7.38-7.24 (m, 4 H), 6.80 (m, 2 H),
5.28-5.22 (m, 2 H), 4.67 (dd, J = 13.6, 2.8 Hz, 1 H), 4.62 (m, 2 H), 4.26 (m, 1 H), 4.11-4.03 (m,
2 H), 2.91 (m, 1 H), 2.81 (m, 1 H), 2.37 (m, 1 H), 2.24 (m, 1 1), 1.92 (m, 1 H), 1.82-1.76 (m, 3 ),

1.52-1.38 (m, 2 H); BS" MS: 535 (M+1).

g) (3aS,13aS)-N-[(2,4-0) =29 25 d) e ]-8-5}0] E2A|-7,9-T] & 2-1,2,3,3a,4,5,7,9,13, 13a-d]| 7}s}o| =2
g %=[1',2":4,5]9 A =[1,2-a] Aii 1,2-c] 1a1u]\a—1o—7}#ﬁx}u]r;. HES (8 ml) W (3aS,13aS)-N-
[(2,4-0ZFe20d)me]-7,9-t)54-8-[(ddrE) £ A ]-1,2,3,3a,4,5,7,9,13, 13a-H7}lo] =29 2 [ 1",

2':4 5198 A = [1,2-a] 9 =&[1,2-c] 13113]?1—10—7}21411]1:(25 mg, 0.05 mmol)e] &<Mell 10% Pd/C(10 mg)
S H7PeIth. FAE 38 A7 Bok WE o&) dke- %%L%Q ol WaAHt. 2y EFES vEe ¢
dEzzdgz AglelEE Fd AAAT. AHES AFdA FFAA BA 3FE(14 ng, 679 A 31
AZA AF3A T

IH NMR (CDCl;) 8 12.53 (br, 1 H), 10.44 (s, 1 H), 8.29 (s, 1 H), 7.34 (m, 1 H), 6.78 (m, 2 H),

4.71-4.58 (m, 3 H), 4.29-4.14 (m, 3 H), 2.99 (m, 1 H), 2.88 (m, 1 H), 2.4 (m, 1 H), 2.30 (m, 1 H),

1.97-1.38 (m, 6 H); ES" MS: 445 (M-+1).

AAd Z-4:  (4aS,13aR)-N-[(2,4-UZF 2 29 d) W& ]-10-3} 0] =5 A]-9,11-1]£4-2,3,4a,5,9,11,13,13a~%
Elsfol = 2-1H- 2 =[1,2-a]lF &2 [1',2':3,4]o]v|thE[1,2-d] 9 &R -8-Ft2HA = 2§ 4.
Nat O O
F O
N N\/]\
X N
F O

a) [(2R)-2-¥Egvydye]olal.  THF (20 mL) W N-BOC-(2R)-2-(o}m]:=w&)-1-3 =& H(1.37 g, 6.85 mmo
1ol Mo 4N HCl(aq)(8 mL)E H7MAHTE. Az §d8 oA vl wakAj k. &g FolA AA
sRa, 715 dee 9 gIFERewed WP-7FE2RM0lE FAR AHed. 1 A F, $AE ZHE=
(fritted) HFEE B3 q5& 53] AASAL, FLE2LAE AFAA ZA2=AA AAS Ld=ZA 2 7]A]
oFRI(760 mg AFE= > 100%) S 2 AEA Aakstgtt.

'H NMR (CDCly) 5 3.13 (m, 1 H), 2.92 (m, 1 H), 2.82-2.62 (m, 5 H), 1.88-1.30 (m, 4 H).

b)

(4aS,13aR)-N-[(2,4-t] &F- 2 25 d)wd -9, 11-t] S 4-10-[(F I HE ) %A ]-2,3,4a,5,9,11, 13, 13a-5 E}3}0]
C2-1-9YE(1,2-ald 21,2 :3, 4]0l m v}z [1,2-d] ¥ & A-8-Fr 2 BA | =, AA]d] Z-20] 7]AE ] Q=
ve} fARgh J o2 5 =F WEi 2 1,2-UF2 220 mL) W [(2R)-2-FZ2|tidHE]olyl (200 mg,
2.0 mmol) ¥ 16a(435 mg, 0.93 mmol) S ZRE (4aS, 13aR)-N-[(2,4-0ZF e =¥ d)we]-9,11-1]2-10-
[(FAdWE)2A1-2,3 4a,5,9,11,13, 13a-2Elato] = 2-1H-9] g = [1,2-a] I =S 2[1',2':3,4] 0] m v} %[ 1,2-d] ¥
2 -8-FFEHA =(321 mg, 67%) S A AR F533ITT
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[1130]

[1131]

[1132]

[1133]

[1134]

[1135]
[1136]

[1137]

[1138]

[1139]

[1140]

on

£=0l 10-1580310

' NMR (CDCL)  10.41 (m, 1 H), 8.35 (s, 1 H), 7.56 (m, 2 H), 7.55-7.24 (m, 4 H), 6.80 (m, 2 H),
5.35(d, J = 10.0 Hz, 1 1), 5.13 (d, J = 10.0 Hz, 1 H), 4.60 (m, 2 H), 4.38 (dd, J = 10.4, 3.2 Hz, 1
H), 4.21 (dd, J= 12.0, 6.8 Hz, 1 H), 4.04 (dd, J = 12.4, 2.8 Hz, 1 H), 3.77 (apparent t, /= 11.6 Hz,

1 H), 3.68 (m, 1 H), 3.11-3.00 (m, 2 H), 2.75 (m, 1 H), 2.08-1.84 (m, 3 H), 1.65 (m, 1 H); ES" MS:
521 (M+1).

c)

(4a$,13aR)-N-[(2,4-t] ZF 2 2Hd)v e |- 6} |22 1]-9,11-T]2-4-2,3,4a,5,9, 11,13, 13a-& E}8lo| = 2 -
-9 2 =[1,2-al 9 &2[1",2':3,4]9] 14 2-d] A 2R -8-Ft 2 B AP =

AA A 7-20] 71AE o] QlE AR o R HWERE (40 mL) W 10% Pd/C(35 mg) 2 (4aS,13aR)-N-[(2,4-T]Z
Fomdd)wE]-9,11-t]L A-10-[ (AL ¥ ") LA 1-2,3,4a,5,9,11,13, 13a-L B} sl o] = 2-1H'-9] 2] £ [ 1, 2-a] 9
28[1',2':3,4]00|t}2[1,2-d] ¥ 2} X -8-7} 2 HAMH) =(518 mg, 0.99 mmol) O ZH-E (4aS,13aR)-N-[(2,4-T] =
%g_@ﬂé)uﬂ% 1-10-38}e] =2 A]-9,11-1]%4-2,3,4a,5,9,11,13, 13a-< E}elo| = 2-1H-9] ] = [1,2-a] H Z=2 [ 1",
2':3,4]0]| Tk [1,2-d] 9 e} -8-7F 2 H A =(430 mg, 99%)E AN AR 53T}

'H NMR (CDCls) 8 11.73 (m, 1 H), 10.36 (m, 1 H), 8.32 (s, 1 H), 7.35 (m, 1 H), 6.79 (m, 2 ),
4.64 (m, 2 H), 4.54 (dd, J=10.8, 4.0 Hz, 1 H), 4.28-4.19 (m, 2 H), 3.90-3.79 (m, 2 ), 3.18-3.10

(m, 2 H), 2.84 (m, 1 H), 2.14-1.92 (m, 3 H), 1.72 (m, 1 H).
d)

(4aS,13aR)-N-[(2,4-t] &F 2. 27 d )l & ]-10-3}o] =FA]-9, 11-t] %42, 3,4a,5,9, 11,13, 13a-SE} 3l o = 2 -
IN-¥ P =[1,2-a]lF E2[1',2":3,4]0]vth&[1,2-d] ¥ S -8-Ft2EA = 2F 4. AAld 2-19] 7= )
= vkl FAE WHoeZ ) 20 mL oof A¥RE W AF Slo|=FAFO]=(1.0 mL, 1.0 M aq, 1.0 mmol) X
(4aS,13aR)-N-[(2,4-T] &F 2. 27 d )l & ]-10-3}o] =5A]-9, 11-t] % 4-2,3,4a,5,9, 11,13, 13a-SE} 3l o] = = -
IH-9 2 %[1,2-al = 2[1',2":3,4] 0] v b2 [ 1,2-d] 9] 2} -8-FF 2 HA ] =(430 mg, 1.0 mmol)ZH-E] A 314
24 &t AF (425 ng, 94%)S FAsIUT.

"H NMR (D,0) & 7.85 (s, 1 H), 7.23 (m, 1 H), 6.82 (m, 2 H), 4.51-4.46 (m, 3 H), 4.28 (m, 1

[),3.95 (m, 1 H), 3.84 (m, 1 H), 3.62 (m, 1 H), 3.16 (m, 1 H), 2.89 (m, 1 H), 2.84 (m, 1H), 1.90

(m, 2 H), 1.73 (m, 1 1), 1.60 (m, 1 H). BS* MS: 431 (M+1).

AN 7-5:  (4aS,13aR)-N-[(4-Z=F o 2Fd) W e ]-10-3lo] =FA]-9 11-t]% 4-2,3,4a,5,9,11, 13, 13a-< E} 5}
olEZ-11-¥ g E[1,2-a] W E2[1',2':3,4]0) 0t} [1,2-d] ¥ &} H-8-Ft 2 EA 0| =
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[1141]
[1142]

[1143]

[1144]
[1145]

[1146]

[1147]

on
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m\ﬂ

BA S-S 7 AR Z-29] ZAE AdE A FARE HE ARgske] wrEUAY. 16(60 mg, 0.13 mmol)
2 [(2R)-2-¥ZF I Ed]eo}7l(100 mg, 1.0 mmol>£ ol EAty} tlEFZ2We (2 mb)olA HHEAIA (448,
13a7i")-N-[(4-ZF o 2 Hd)wdy9, 11-T< -[(FEHED) S A ]-2, 37,5, 9, 11,13, 13a-SEfslol==-
IN-T 8 E[1,2-a] 9= 2[1',2':3,4] 9] ]E‘r.:_ 1,2-d] J]rﬂ-x -8-carboxamido (60 mg, 91%)E A|¥3stdct. o =
AE Ao 7-20] 7]AE] JE vkt o] F TAIR FSAIA (4aS,13aR)-N-[(4-FF L 29 d) v " ]-10-3}o]
ZEA-9,11-154-2,3,4a,5,9,11,13, 132~ E}elo| = 2-10-7| 2| =[1,2-a| | EZ[1',2' :3,4] o] vt} 2 [ 1,2~

d] ¥ e} -8-Ft 2 5 A =(21 mg, 42%)S 3 A A2 ATt

'H NMR

(CDCl3) § 11.72 (m, 1 H), 1.37 (m, 1 H), 8.33 (s, 1 1), 7.29 (m, 2 H), 6.97 (m, 2 H}, 4.57 (m, 2 H),
4.52 (m, 1 H), 4.24-4.19 (m, 2 H), 3.87-3.76 (m, 2 H), 3.14-3.07 (m, 2 H), 2.82 (m, 1 H),
2.11-1.86 (m, 3 H), 1.68 (m, 1 H); ES® MS: 413 (M+1).

A A 7-6: (3S,11aR)-N-[(2,4-t] EF 2. 2o )W |-6-3lo]| =5 A5, 7-U] & A-3- (S d vl & )~
2,3,5,7,11,11a- A 3Fo] =2 [1,3] @A Z 2 (3, 2-a] F B E[1,2-d] F &R -8-Ft 2 EApm =

F
FA SES AAd Z-20] Z1AEY] e A AR WS ALEste] 7 AR wEJAY. 16a(37 mg,
0.08 mmol) & (25)-2-o}u] =-3-HLd-1-ZEZF2(35 mg, 0.24 mmol)S OM]E*LOi E]%iiﬂﬂgr@ ml) o] A]
-3 Al A (3S,11aR)-N-[(2,4-T] & F < 1%4_)1:11 1-5,7-" & 2-3-(AdHE)-6-[ (A2 )4 ]-

2,3,5,7,11,11a-AA}8to] =2 [1,3] S AZ 2 (3, 2-a] H 8] L[ 1,2-d] 9 2} 71-8- 7}&&‘%41:]5(41 mg, 91%)< A)Ta}
Ak, o] EAE Ao Z-2¢] 7IAIE ] A= vhed Zo] F WAR F3AA (3S,11aR)-N-[(2,4-1 ;?3;&11
)H e ]-6-3to] == A]-5, 7-1] 2 A-3-(FdWE)-2,3,5,7,11, 1la- A to] =2 [1,3] A 23, 2-a] 9 2 £ [ 1

-a] 9 SR -8-7F 2 EAM =(25 mg, 75%)S A uAZ AFsHATE.
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"H NMR (CDCls) & 11.47 (br, 1 H), 10.28 (m, 1 H), 8.35 (m, 1 H), 7.37-7.26 (m, 4 H), 7.18 (m, 2
H), 6.79 (m, 2 H), 5.03 (m, I H), 4.64-4.61 (m, 3 H), 4.40 (m, 1 H), 4.23 (apparent t, J = 7.2 Hz, 1
H), 3.96 (dd, /= 8.8, 6.4 Hz, 1 H), 3.88 (apparent t, J=11.2 Hz, 1 H), 3.37 (dd, J=13.6, 3.2 Hz,
1 H), 2.99 (dd, J= 13.2 8.8 Hz, 1 H); ES" MS: 482 (M+1).

[1148]

[1149] AAel Z-7: (3aS,13aS)-N-[ (4-EF 2 d) e |-8-3} o] =5 A]-7,9-1] & 2-1,2,3,3a,4,5,7,9,13, 13a-Hl 7}3}
=2 =([1',2" 4,519 A = [1,2-a]l A EZ[1,2-c] ¥ 2w Hd-10-7} 2 EHAP] =

[1150]

[1151] EA SES AAlA Z-29A Z1ASkA = A FAE WHE ARESte] 7 dAR TEEITE. 16(84 mg,
0.13 mmol) 2 {2-[(29)-2-¥|Z& i ]l & tolnl (150 mg, 1.3 mmol)S oM EALT} TEEZw|eh(2 nL)olA ¥
SAA  (3aS,13a8)-N-[(4-ZF o 2 Hd) el ]-7,9-T] & A-8-[ (F D&)A ]-1,2,3,3a,4,5,7,9,13, 13a-H| 7}5}
o=z =[1',2":4,5]9 A =[1,2-a]l 9 EZ[1,2-d] ¥ 20| D-10-F} 2 H5AM =(86 mg, 90%)E Al-F33Th.
o] BAL AAdZ-20A 71Ag nle} o] F G@AR F3AA (3aS,13a8)-N-[(4-FF 2 d)vEd]-8-5}o| =
FA-7,9-t%&2-  1,2,3,3a,4,5,7,9,13,13a-d7}stel =2 A B =[1',2' 14, 5] &4 = [1,2-a] H E=Z[1,2-d] 7 2]
1 9-10-7F2 2 A =(63 mg, 88%) 2 A A= A3ttt

d

'H NMR (CDCl5/CD;0D) & 10.45 (m, 1 H}, 8.23 (s, 1 H), 7.35 (m, 2 H), 6.94 (¢, J = 8.8 Hz, 2 H),
4.63 (m, 1 H), 4.58-4.48 (m, 2 H), 4.33 (dd, J = 13.6, 3.6 Hz, 1 H), 4.21 (m, 1 H), 4.11 (m, 1 H),
2.98 (m, 1 H), 2.85 (td, J = 13.2, 3.2 Hz, 1 H), 2.41 (m, 1 H), 2.29 (m, 1 H), 1.92 (m, | H),
1.83-1.75 (m, 3 H), 1.54-1.35 (m, 2 H); ES* MS: 427 (M+1).

[1152]

[1153] AR 7-8: (35,11aR)-N-[(2,4-T] EF 2o ) e ]-6-3} o ]| =EA] -3~ [ (1S)-1-HIE Z 2 H |5, 7-T] &4
2,3,5,7,11,11a- A EFo] =2 [1,3] A Z 2 (3, 2-al A E[1,2-d]F A -8t 2 EAm| = AF 4.

F
F
[1154]
[1155] FA FEES A Z-19] 71AEo] U= A FARE HHE AFESte] 7 odAlEZ wEQTE. 16a(437 mg,
0.89 mmol) % L-o]AFAE(259 mg, 2.21 mmol)E olNEAT} 1,2-t]ZF22EH(40 mL)olA WHEA|A

(3S,11aR)-N-[(2,4-d=F o 2dd) e ]-3-[(19)-1-We Z2F |-5 7-t] 2 2-6-[ (A dm &) S A] |-
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2,3,5,7,11,11a-3A}8lo] = 21,31 2 A} £ 2 (3, 2-a] 9] 2] 2 [ 1, 2-d] o] 2} K -8-F} 2 B AP0 =(426 mg, 90%)S A|&3}
k. ol BAG A

E2S Al Z-1004 71A1E vkel o] Al 2 dAR FEAIA (3S,11aR)-N-[(2,4-HEFF L 2dd)
HE]-6-3fo] =5 A|-3-[(1S)-1-Md Z 2 H]-5,7-1]%4-2,3,5,7,11, 11la-AA}sto| =2 [1,3] SAME Z[3,2-a] 7]
F[1,2-d] 9 gt -8-FF 2 EA =(376 mg, 99%)S A 3 AR ATt

'H NMR (CDCl3) § 11.43 (br, 1 H), 10.27 (br, 1 H), 8.32 (s, 1 H), 7.33 (m, 1 H), 6.79 (m, 2 H),

5.26 (dd, J=9.6, 4.0 Hz, 1 H), 4.62 (m, 2 H), 4.42-4.35 (m, 2 H), 4.19 (dd, /= 8.8, 7.2 Hz, 1 H),

4.01 (dd, J = 8.8, 5.6 Hz, 1 H), 3.86 (dd, J = 12.0, 10.0 Hz, 1 H), 2.27 (m, 1 H), 1.40 (m, 1 H),
(1156] 1.15 (m, 1 H), 0.97 (1, /= 7.2 hz, 3 H), 0.91 (d, /= 6.8 Hz, 3 H); ES* MS: 448 (M+1).

[1157] o] E4(360 mg, 0.81 mmol)& AAd Z-1o]4 7| AQH Hle} o] o &h&(15 mL)ol A AF 3ol

mL, 1.0 M, 0.81 mmol)&E A ZAA o] th<3F AF (384 mg, 99%)S M uAE A3+
'H NMR (DMSO-dy) & 10.82 (m, 1 H), 7.80 (m, 1 H), 7.33 (m, 1 H), 7.18 (m, 1 H), 7.00 (m, 1 H),
5.14 (m, 1 H), 4.47 (d, J = 5.6 Hz, 2 H), 4.31 (m, 1 H), 4.18 (m, 1 H), 3.96 (m, 1 H), 3.84 (m, 1 H),

3.71 (m, 1 H), 3.40 (m, 1 H), 1.88 (m, 1 H), 1.36 (m, 1 H), 1.04 (m, 1 H), 0.85 (t, J= 7.2 Hz, 3 H),

0.80 (d, J= 6.8 Hz, 3 H); ES" MS: 448 (M+1).
[1158]

1139 ANl 229t (38, 11aR)N-[(2,4-0) E5F 2 23 D) W] -6-5}0| =% A|-3-m|©-5,7-01 22,357, 11, 11a- 31}
slol =& [1,3] A2 R [3,2-a]l F ] E[1,2-d] 9 H-8-FtEHAIW| = 2F 4.
F
F
[1160]
[1161]

16a(510 mg, 1.08 mmol)
9 (29)-2-0pr| e-1-Z 2 3-8(0.17 mL, 2,17 mmol)S ofAEAICR 1 2-TJFEZ o8 (20 mL)olA WHEAIA
(3S,11aR)-N-[(2,4-0)FF e 29 d) e ]-3-&-5,7-1) & 4-6-[ (AW &) £ A1-2,3,5,7, 11, 1la-F A} 30| =2
[1,3] &A% 2(3,2-a]9 21 [1,2-d] 9 R -8-FF 2 A = (500 mg, 93%)& A|F3tAtt. o] E-dE& AAq 7-1
of 714w wel ol Al 2 @AR FFAA (8S,11aR)-N-[(2,4-t] ZF 2 23 d) W& ]-6-5}o] == A]-3-1| &~

= T -
5,7-T)&2-2,3,5,7,11,11a- A A}8lo)| 22 [1,3] LA E2[3,2-a] 9 2] £ [ 1, 2-d] 9] 2} 71 -8-7L 2 B Alm] =(386 mg,

9% S @& W AN AAZA AT

EANGES A6 2-10] A AT KA WES Agate] T gl wEer.
o

'H NMR (CDCl3) § 11.46 (m, 1 H), 10.28 (m, 1 H), 8.32 (s, 1 H), 7.35 (m, 1 H), 6.80 (m, 2 H)
5.30 (dd, J = 10.0, 4.0 Hz, 1 H), 4.63 (m, 2 H), 4.48-4.37 (m, 3 H), 3.91 (dd, J = 12.0, 10.0 Hgz,

H), 3.73 (m, 1 H), 1.48 (d, J= 6.0 Hz. 3 H); ES* MS: 406 (M+1).
[1162]

[1163] o] &4(385 mg, 0.95 mmol)S AAd Z-1o]4 7] E o] gl uHlel o] et AF

< A sto] = AL (0,95
mL, 1.0 M, 0.95 mmol)Z A 2|ate] 2 AAZA o)) gt LF A(381 mg, 94%)S A&sH3ATh.
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[1164]

[1165]

[1166]
[1167]

[1168]
[1169]

[1170]
[1171]

on
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'H NMR (DMSO-d5) 5 10.66 (m, 1 H), 7.93 (s, 1 H), 7.33 (m, 1 H), 7.20 (m, 1 H), 7.01 {m, 1 H),
5.19 (m, 1 H), 4.59 (m, 1 11), 4.48 (m, 2 H), 4.22 (m, 2 H), 3.75 (m, 1 H), 3.57 (m, | H), 1.24 (d,
J=5.6 Hz, 3 H).

AAd 7-10:  (3S,11aR)-N-[(4-ZF 2 2 d) v e |-6-3} 0] == A]-3-v| -5, 7-T] & 2-2 3,5,7,11, 11a- A A} 5} o]
E2[1,3] A ER2(3,2-al 9 g =1, 2-d] 2 -8-FF 2 EA ] = |

EA FFES Al Z-2¢4] 7IAE] dv= AY FARSE WHE ARESte] F @AE 9EJC. 16(100 mg,
0.22 mmol) 2 (28)-2-0}m-1-Z23-2(0.10 mL, 1.28 mmol)& oM EAIC R vlFZa2WEr (2 mL)olA ¥
A#A  (3S,11aR)-N-[(4-ZF e 2dd)m e ]-3-Hed-5,7-t & 2-6-[ (A I E)$ A 1-2,3,5,7,11, 11a- A} 5lo] =
2[1,3]8AE2(3,2-a]1 98 % [1,2-d] 9 2FR-8-7F2EA 0] =(100 mg, 95%)2 A|F&FRTt. o] BAS A 7-
2014 71AE o] Q= mpel 7ol F GAR F£3AA(3S, 11aR)-N-[ (4-ZF ¢ 23 d) v & |-6-3} o] =F 1] -3-w & -
5,7-H%4-2,3,5,7,11, 1la-AA3to] =2 [1,3] SAME 2 [3,2-a] 9 8] E[ 1, 2-d] 9] 2} -8-FF 2 EAH] =(80 mg,
99%) 2 A uA R AT,

'H NMR (CDCL3) & 11.43 (br, 1 H), 10.28 (br, 1 H), 8.35 (s, 1 H), 7.28 (m, 2 H), 6.97 (m, 2 H),
5.29 (m, 1 H), 4.55-4.38 (m, 5 H), 3.89 (apparent t, /= 10.8 Hz, 1 H), 3.70 (m, 1 H), 1.45 (d, J =
5.6 Hz, 3 H); ES” MS: 386 (M-1).

AAd 711 (3S,11aR)-N-[(2,4-t) ZF e 2o )& |-3-(1, I-t] W&o & )-6-3} o] == A] -5, 7-T] & 4
2,3,5,7,11,11a-AAL8Fo] =2 [ 1,3] RAIZ 2 [3,2-a] 9] 2| 2 [1,2-d] 9] A -8-Ft 2 EA} 0| =

F

EA SHES AAld Z-201A4 Z1AE] e vkl FARE WS AbEste] FowAlE TETE. 16a(41 mg,
0,09 mmol) % Zglw|o]~% (freebased) L-3x-FA]|&=(59 mg, 0,50 mmol)S olMEAIC R TZ 22 (2 n
L)ollAl "G AIA  (8S,11aR)-N-[(2,4-1 & F 29 d)wd ]-3-(1, I-tydd ol d)-5,7-t S a-6-[(ddHE) &
A1-2,3,5,7,11,11a-3AA}slo| =2 [1,3] SAFE 2 [3,2-a] 9 2] = [1,2-d] | &R -8-FF 2 HAM =(40 mg, 86%)E Al
TR, o] BHE A Z-20014 7]AE wie} Zo] Al 2 @ARZ F3AIA (3S,11aR)-N-[(2,4-T] EF L =5
D E]-3-(1, -t o & )-6-5}o| =2 A5, 7-T] & %-2 3,5,7,11,11la-FA}slo] = 2[1,3] S AL Z 2 [3,2-a] ¥

Y =[1,2-d] 92 -8-Ft 2 BAI] =(33mg, 99%) S EL A A RA AFEATt.
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[1172]

[1173]

[1174]

[1175]

[1176]
[1177]

[1178]
[1179]

£=40l 10-1580310

on

'H NMR (CDCl;) & 10.29 (s, 1 H), 8.37 (s, 1 H), 7.34 (m, 1 H), 6.79 (m, 2 H), 5.43 (m, 1 H),
4,62 (m, 2 H), 4.36 (m, 2 H), 4.21 (m, 1 H), 3.99 (, 1 H), 3.81 (m, 1 H), 1.03 (s, 9 H); ES* MS:
448 (M+1).

A A4 7-12: (3S,11aR)-3-(1, 1-t]d o &)-N-[ (4-ZF 2 2H )| & |-6-5}o| =& A| -5, 7-T] = A
2,3,5,7,11,11a-AAL8Fo] =2 [ 1,3] A Z 2 [3,2-a] 9] 2| & [1,2-d] 9] g A -8-F 2 BA 0] =

EA S3E AA Z-2¢14 ZAlE vkel fAREE WS AREEte] S dAIR wHEITE. 16(41 mg, 0.09 mmol)
2 o]y L-3x-FAIE(59 mg, 0.50 mmol)S oMAEAC R TFRZuEr (2 nl)olA HHSAIA
(3S,11aR)-3-(1, -t H o &)-N-[ (4-ZF 2 2o d) W ]-5,7-t & 2-6-[(dd ") &4-2,3,5,7,11,11a-F A}
Blo]| =2 (1,31 A 2[3,2-a] W 2| = [1,2-d] 9 & -8-FF 2 HA| = (40 mg, 85%). ©] ZAE Ao 7-20]4 7]
AE el Qe ukel ol Al 2 AR F3AIA (3S,11aR)-3-(1,1-t] | H o &) -N-[ (4-ZF ¢ 23| d ) v & |-6-3}©]
CE2A-5,7-UL4-2,3,5,7,11,11a-AA}8Fo| =2 [1,3] 2AFE R ([3,2-a] 9] 8] [ 1, 2-d] 7] 2} 2 -8-7} 2 EApm| = (32

mg, 97%)E ¥ A TAHZ A T3t
"H NMR (CDCl3) & 11.15 (br, 1 H), 10.32 (s, 1 H), 8.38 (s, 1 H), 7.29 (m, 2 H), 6.98 (m, 2 H),
5.43 (m, 1 H), 4.58 (m, 2 H), 4.36 (m, 2 H), 4.21 (m, 1 H), 3.99 (, 1 H), 3.79 {m, 1 H), 1.02 (5, 9
H); ES™ MS: 430 (M+1).

AAld 7-13: (3S,11aR)-N-[(2,4-T1ZFQ 2H d)m ¥ ]-6-3lo] == A]-5,7-t] & A-3-Hd-2,3,5,7,11, 11a-EA}

=

Sto] =21, 315 AE R [3, 2-al ¥ 2] ko [1, 2-d] 9] 2pR-8-7F 2 A =

F

FA BEFES AAd Z-29] ZIAES dE A FAG WHE AMEEe] T odAR vEdrh. 16a(33 mg,
0.07 mmol) ¥ L-WdZAE(19 mg, 0.14 raraol)S olHEANT fZF2=2der (2 ml)oA WHEAIA
(3S,11aR)-N-[(4-FF 239 d) v ]-5,7-T] K 2-3-7d-6-[ (T dwd) %A ]-2,3,5,7,11, 1la-FA}&Fo] =2 [ 1,

31 AFER3,2-a] M 2] % [1,2-d] 9] 2hl-8-FF 2 H A =(37 mg, 95%)F AFEech. o] BEE Ao Z-2014
Z1AE ukel ol Al 2 GAIR FIAIA (35, 11aR)-N-[(2,4-UZF 0 23 d) v & |-6-8} 0] 2 EA] -5, 7-T] 24—

3-91d-2,3,5,7,11, lla-3ALsto] =2 [1,3] $AFE 2 [3, 2-a] 9] 2] ;= [ 1, 2-d | 9] 2k -8-7h =2 A =(33 mg, 99%)E
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[1181]

[1182]
[1183]

[1184]
[1185]

[1186]
[1187]
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22 A aA 2 AFsATt.

"H NMR (CDCL;) & 11.23 (br, 1 H), 10.27 (s, 1 H), 8.39 (s,1 H), 7.43-7.32 (m, 6 H), 6.80 (m, 2 H),

5.58 (d, J= 6.8 Hz, | H), 5.37 (apparent t, .J = 6.8 Hz, 1 H), 4.67-4.62 (m, 3 H), 4.54 (d, /= 10.4

Hz, 1 H), 4.11 (m, 1 H), 4.01 (m, 1 H); ES" MS: 468 (M+1).

AR Z-14: (3S,11aR)-N-[(2,4-T) EF 2 29 d) W |-6-3} o] =FA|-3-(&}o| EF AW | )-5, 7-T] &4
2,3,5,7,11, 11a- A} ato] =2 [1,3] 2 A = 23, 2-al F 2] £ [1,2-d ]9 g2 -8-Ft 2 BAn =

OH O OH

I

TA SFES AAl Z-20] AIES = AT fARE PHEE AREE] A= HEAY.  16a(50 mg,
0.10 mmol) ® (2R)-2-0}m] :=-3-[(HAIHE)SA]-1-ZZH2(0.3 mL) & oA EAIC T TS EZEZWEH(2 ml)olA
TS AA  (3S,11aR)-N-[(2,4-0)Z&F o 29 d) e ]-5, 7-t 5 2-6-[ (I drd) A |-3-{ [ (gl &) = m e }-
2,3,5,7,11,11a- A} o) =2 [1,3] SAEE (3, 2-a] 9 2] = [ 1, 2-d] 2 -8- It 2 HA =(61 mg, 99%) 5 A3}
Atk o] EAS AA Z-2004 ZIAE A= Hiel o] Al 2 BAR F8AlA (3S,11aR)-N-[(2,4-TEF 2
2 e ]-6-3 0] EEA-3-(lo] EF A" )-5,7-T]%4-2,3,5,7,11, 1la-FAelo] E2 [ 1, 3] SAE 2 (3, 2-
al P =[1,2-d] 9 B} -8-F+ ZEAMH] =(37 mg, 87%)E BS A uAE A}

"H NMR (CDCI5/CD;0D) 5 8.23 (s, 1 H), 7.32 (m, 1 H), 6.79 (m, 2 H), 5.31 (d, J = 7.6 Hz, 1 H),

4.56 (s, 2 H), 4.42-4.36 (m, 3 H), 4.17-4.11 (m, 2 H), 3.85 (m, 1 1), 3.62 (d, /= 11.2 Hz, 1 H).

A A4 7-15: (2S,3R)-N-[(2,4-tZF =29 d) e ]-6-3l0o| =FA]-3-v| & -5, 7-1] & 4-2-v d -
2,3,5,7,11,11a-AA}sto] =2 [1, 3] SALE 2 [3,2-a] 9] ) £[1,2-d] 9] 2} R -8-F 2 EA | =

OH O

“ N\)\/3

f;r’!

TA SRFES AAl Z-2414 Z1AlE A3 fARE RS ARgete] o SAR Alxskglvh. 16a(25 mg, 0,05
mmol) % (1S,2R)-(H)-=2FH == (0.1 nl)S oMHEMNCZ TZZ2WE(2 nl)dlA ¥HEAIA  (2S,3R)-N-
[(2,4-1] é—‘?ﬁiﬂ]‘é)lﬂl% =3-We-5,7-t) S a-2-wd-6-[ (Al dHE) % A]]-2,3,5,7,11, 11a- S AF8lo] =2 [ 1,

31 SAMER[S3,2-a] ¥ gl = [1,2-d] ¥ B} -8~ 2 B A =(30 mg, 99%)E AF3FATt. o] BAHE Ao 7-20]4
Z1AE vpel o] Al 2 ©AR FEAIA (25, 3R)-N-[(2,4-TEF 229 d)WE ]-6-30] =FA|-3-HE-5,7-t] %
2-2-9d-2,3,5,7,11, 11a- & A}slo] =2 [ 1,315 A 52 (3, 2-a] J 2| = [1,2-d] 9 &} X -8-FF 22 A =(25  mg, 91

P)E AN TAZ AFIFY. o] EFL dd FEUANGAAGE: 1 FEYGAIFZAA v, 2y olud
(aminal) FAlollAl ¥ SAA A4 A steh)
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[1188]
[1189]

[1190]
[1191]

[1192]

[1193]

[1194]
[1195]

£=40l 10-1580310

on

'H NMR (CDCI,/CD;0D) & 10.28 (m, 1 H), 8.38 (s, T H), 7.10-7.30 (m, 6 H), 6.78 (m, 2 H), 5.70
(d, J=7.6 Hz, 1 H), 5.36 (d, /=52 Hz, 1 H), 4.82 (m, 1 H), 4.61 (m, 2 H), 4.47 (d, /= 10.4 Hz, 1

H), 4.00 (apparent t, J = 10.4 Hz, 1 H), 0.94 (d, J = 6.4 Hz, 3 F); ES* MS: 482 (M-+1).

2 A4 7-16: (3R, 11aS)-N-[(2,4-t] EF 2 25 )W |-6-3}o]| =5 A5, 7-U] & A-3- (T d vl & )~
2,3,5,7,11,11a-AAL8te] E2[ 1, 3] FAIERZ[3,2-a] 9] 2] [ 1,2-d] 9] & -8-Ft 2 EA M =

F

TA SHES AAe Z-201A4 Z1AlE AT FARE WS AREste] T wAlR Alxsklth. 16a(34 mg, 0.07
mmol) B (2R)-2-o}7| :=-3-Hd-1-Z2H-(D-HAd ¢y =) (50 mg, 0.33 mmol)& oM EAICR fEZ2vWe
(2 mL)ellA ¥-3ATA (3R, 11aS)-N-[(2,4-t]&FF . 2 d)vd -5, 7-t]1 & 4-3- (A d W &) -6-[ (A WD) & Al |-
2,3,5,7,11,11a-AA}eto] =2 [1,3] S ALE 2 [3,2-a] T ] [ 1,2-d] 9 2} -8-FF 2 EAIM =(29 mg, 70%)E A|F3}
Rk, o] BEEE Ao 72014 7]AE mle} Zo] Al 2 AR F3A1A (3R, 11aS)-N-[(2,4-UEF225d)
HE)-6-3fo] =2 A5 7-T] & 4-3-(FH I E)-2,3,5,7,11, 1la-AA}8to] =2 [1,3] SAE 2 [3,2-a] 9 B & [1, 2-
d]1 9 BA-8-7t 2 EA = (24 mg, 98%) S 3N A2 AFeFct.

"H NMR (CDCl5) 5 11.46 (br, 1 H), 10.27 (m, 1 H), 8.33 (m, 1 H), 7.32-7.16 (m, 6 H), 6.78 (m, 2
H), 5.02 (m, 1 H), 4.61 (m, 3 H), 4.39 (m, 1 H), 4.22 (m, 1 H), 3.95 (m, 1 H), 3.87 (m, 1 H), 3.36
(m, 1H),2.97 (dd, /= 13.2 8.8 Hz, 1 H); ES* MS: 482 (M-+1).

A A4 7-17: (3R,11aS)-N-[(2,4-YZF 29 d) e ]-6-3lo]| =ZA|-3-(2-W Y L2 % )-5,7-1] 4~
2,3,5,7,11,11a-Aeto] =2 [1,3] S AFE 2 (3, 2-a] 9 2] £ [ 1,2-d] 7] &4 F 8-k 2 HApH| =

-

FA SEES A 22014 71" A FARRE RS ARRSte] ¢ dAlR Alxegith. 16a(32 mg, 0.07
mmol) ¥ (2R)-2-opv]e-4-wE-1-AEHS(0.1 nl)S OPHEACR  CFREWE(2 al)oA  wHEAA
(3R,11a9)-N-[(2,4-t]ZF e 2o d)md ]-3-(2-mE 2 2)-5,7-12-6-[(FA )£~ 1-2,3,5,7,11, 11a-

Frpatol B2 (1, 3] 5AER[3,2-a] 9] 2 [ 1,2-d] 9] 2pR-8-7h 25 A 0 = (43 mg, 99%)E Aeeet. o] BAE
AAjel Z-26] Z1AHe A= At o] Al 2 @AM F=3AA (3R, 11aS)-N-[(2,4-T] &5 2. =30 d) v & ] -6-3}
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[1196]
[1197]

[1198]
[1199]

[1200]

[1201]

[1202]
[1203]

S55461 10-1580310

o] EZA-3-(2-M Y T2 H)-5,7-1] % 2-2,3,5,7,11, 11a- A ato] =2 [1,3] S AR 2[3,2-d] 9] 2 [ 1,2-d] 7] 23
-8-7FEHAI (32 mg, 90%)E A mAZ AFE

'H NMR (CDCls) & 11.47 (br, 1H), 10.29 (m, 1 H), 8.35 (s, 1 H), 7.39 (m, 1 H), 6.80 (m, 2 H),
5.31 (m, 1 H), 4.62 (m, 2 H), 4.44 (m, 2 H), 4.37 (m, 1 H), 3.88 (m, 1 H), 3.84 (dd, J= 8.0, 5.6 Hz,
1 H), 2.04 (m, 1 H), 1.62 (m, 1 H), 1.41 (m, 1 H), 1.00 (d, J= 5.6 Hz, 3 H), 0.99 (d, J = 6.0 Hz, 3
H); ES' MS: 448 (M+1).
A A] o 7-18: (5aR, 14aR)-N-[(2,4-t] EF 2 2 #A )W & ]-11-3}] =FA]-10, 12- U] S A

1,2,3,4,5a,6,10,12,14, l4a-d7}3lo| =29 2] = [1,2-a] H 2 =[1',2':3,4] o] v t}2[ 1, 2-d] ] 2} F-9- T 2 F A} 0]

juy

F

a) 1,1-tWge g (2R)-2- (ol =72 1 d)-1-FH a7t 2 2ol E.  THF (20 ml) W fe/iS-1-iUl, 1-tjw]
Hethy 2 A |7l 2R Y |-2-H 2 P72 22 2H(1.0 g, 4.36 mmol)<] 2F7F(0C) Ao Ea}oﬂ%om (0.60 L,

4,36 rnmo)E H7lER 3, T vE FZ2YEE ate (0.34 mL, 4,36 rnmolu 2 HrlE s,
2 &5, dgds AT, o] EFEC wFE NI-LiOH(1.5 mb)E H7lekla, 1 %—°“° 07 up
7F AAEA TFAIRT F 4 AZE FF ARkAFT O EFES A o'—'T’\]Zi—ﬂ, 2712 EtOAc® A

gkt 771 S5 AEEALL, volgt=(bicard) ® HFE AIAIAIL, NassO, 9olA AxAZ. o3 2
5 1 I-HvE el (2R)-2-(ohv) 7t 2R d)-1-9| |2 e 7 2 5 90 (3.0 g, 99%)& A& 3.

"H NMR (CDCls) & 6.03 (br, 1 H), 5.45 (br, 1 H), 4.77 (br, 1 H), 4.06 (br, 1 H), 2.82 (m, 1 H),

2.29 (m, 1 H), 1.67-1.43 (m, 13 H).

b) 1,1-tdeeld (2R)-2-Alote-1-FHg a7t 28 o]E. THF (10 nL) W] 1,1-twEed (2R)-2-(o}v] =
Fl2rd)-1-9H a7t 2 82 g 0] E(269 mg, 1.17 mmol)e] 27FE-(0 C) &do] Ego|do}lw1(0,33 mL, 2.34
mol)S HA7FEIRA L, 2 vl EFZFRREAEL F45(0.17 nL, 1.17 mmol)S H7F8FAct. o2 EFES
1 AIZE & 0ol Wit RAa, AFolA FFAAGY. 2715 EtOAcolA ﬂﬂfﬁ"ﬂ , AEHOE 2F vol
Zh2HUle]E, 0,5 NHCl ¥ @52 AU, 2 §7158& NaS0, HolA AzAHa, oz 2 sFAA 1,1-

e " (2/1?)-2-Aloh - 1-F| A g D72 5 2 0] E(255 mg, 99%)E AAA ZAZA AF3H3T).
"H NMR (CDCl3) § 5.23 (br, 1 H), 4.05 (br, 1 H), 2.93 (br, 1 H), 1.93-1.39 (m, 6 H), 1.46 (s, 9 H).

E

o) 1 1-twdeld (2R)-2-(obr] e e)-1-v] A2 d 7k = 52 g o
7hER ] E(255 g, 1.19 mol)9] ol Eshel oed &<
e s By Raney-Ni®  #LAA Ak #e FEa

1, -t e & (2R)-2-A] o} i=-1-3) o 2]
A el z=300 Z1AE e} Qe Ak FAke

23 o3 & 1, 1-gddde
(2R)-2-(obv| mre)-1-v) A 2] D7} 2 54 2 0] E(236 mg, 91%)E A=A Alesidtt.
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[1204]

[1205]

[1206]
[1207]

[1208]

[1209]
[1210]

[1211]
[1212]

on

£=40l 10-1580310

'H NMR (CDCL/CD;0D) § 4.15 (br, 1 H), 3.97 (m, 1 h), 2.96 (m, 1 H), 2.75-2.69 (m, 2 H),
2.23-2.08 (m, 3 H), 1.59-1.55 (m, 3 H), 1.43 (s, 9 H).

d) [CR)-2-gHZoiduE]oldl v~ HCl 4. THF(lO nL) W 1,1-geEeg (2R)-2-(o}m] = ')-1-3] | 2]
U722 270 (236 mg, 1.08 mmol)e] &AS AA|d 7-3¢] 7]AH o] U= vEeE o] 4 NHCI(3 mL) = A& a}
o [(2R)-2-9H gt drd]olrle] v~ HCl |S& A|F3F3dTh.

"H NMR (DMSO-ds) 8 9.67 (br, 1 H), 9.48 (br, 1 H), 8.48 (br, 2 H), 3.70 (br, 2 H), 3.20 (m, 1 H),
3.04 (m, 1 H), 2.86 (m, 1 H), 1.89-1.41 (m, 6 H).

e) (5aR,14aR)-N-[(2,4-t]ZF o 2Hd) e ]|-11-3}0] =2 A]-10,12-t] &2~ 1,2,3,4,5a,6,10,12,14, 14a-7}3}
ol=29 e E[1,2-alH e = [r,2":3,4] ol v (1, 2-d] ] &7 -9-FF 2 H A H| =

EA SHES AAld Z-2¢ 7IAEY e AT AR BHS AMSStY T ogAlR ﬂhé}oﬂq 16a(50 mg,
0,11 mmol) ¥ [(2R)-2-H ¥ 2ltjd & ]olr = (150 mg, 1.31 mmol)(HAld] Z-3o] 7|AH] &= FF2RM|E
FAE ALgsle] ZEwol~)E UEFE2WEH(2 mL)olA oAl EANT} WF-3le] (5aR,14aR)-N- (2 4-0 =& S’.EJﬂ
d]u€e]-10,12-0) L A-11-[(F 9w &)%4-1,2,3,4,5a,6,10,12, 14, 14a-d|7}8lo| =29 8| ©[1,2a] T | &
2':3,4]olv|tk2[1,2-d] 9] & X1-9-FF 2 /A =(50 mg, 88%)E AFtAtt. o] EHES AA Z-2¢] 71211510%
= A 2 AR FIAA  (5aR,14aR)-N-[(2,4-UZFF 2 d)HE |-11-3F0] =5 A]-10, 12-1] &4
1,2,3,4,5a,6,10,12,14, 14a-d|7}8lo] =25 2] %[ 1,2-a] 9 €] %= [1',2" :3,4] o] W] T} 2 [ 1, 2-d | 9] 2} -9-F} 2 F-A} 0]
E(11 mg, 44%)E M TAZ AFATt.

'H NMR (CD;0D/CDCl3) & 10.46 (m, 1 H), 832 (s, 1 H), 7.31 (m, 1 H), 6.80 (m, 2 H),
4.64-4.52 (m, 3 H), 4.14 (dd, J= 10.4, 2.8 Hz, 1 H), 3.91-3.82 (m, 2 H), 3.19 (apparent t, /= 10.8
Hz, 1 H), 3.08 (d, J= 10.4 Hz, 1 H), 2.50 (m, 1 H), 2.27 (m, 1 H), 1.99-1.30 m, 6 H); ES* MS:
445 (M+1).

AN 7-19: (25,39)-N-[(2,4-1 & F 229 d)Md ]-6-3o| =5A|-3-[ (D =AW E -5, 7-T] & A-2-9) d -
2,3,5,7,11,11a-8A}8to) =2 [1,3] SAVE 2 [3,2-a] ¥ 2 [ 1,2-d] ¥ 2} -8-Ft 2 BApn| =

OH O OMe

\\N\)N\O @

FA BES AAC Z-2¢ 71 = A} FAE FHE AR T oaAlR AZSTh. 16a(36 mg,
0,07 mmol) 2 (2R)-2-o}v|=—4-m|E&-3- {F/J% (0.1 m)& YZER9E(2 mL)dA olHEAIC R HESAIA
(25,39)-N-[(2,4-0) & F =29 D) v ]-3-[ (AL SAD M E |5, 7-T] S A-2-s d-6-[ (s D el &) S A |-
2,3,5,7,11,11a- 8 A}slo] =2 1,3] iA}ﬂi 3,2-al9 B E[1,2-d] T S H-8-Ft2HA =8 A F3rt. o] A
& Ao 7-20] 7]AF O] Y= A o] A 2 GAR FFAA (25,35)-N-[(2,4-T) EF o 2 d)wEd]-6-3}o| =
EA-3-(HE S A " ] -5,7-0&a-2-Hd-2,3,5,7,11, 11la-AA}5}o] = 2[1,3] SAFER[3,2-a] 9] g] = [ 1, 2-
d] ¥ -8t 2 HEAM Z(25 mg, F ©ANA 64%)5 AN mAR AFsAC. o] BHS wd REIAo|HE
A(>6:1 FEAA |G HAN] 2 ofnd FAlo A vEg ARl A A e o)),

-
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[1213]
[1214]

[1215]

[1216]

[1217]
[1218]

[1219]

££40l 10-1580310

on

"H NMR (CDCl;) 8 11.48 (br, 1 H), 10.30 (m, 1 H), 8.39 (s, 1 H), 7.39-7.24 (m, 6 H), 6.78 (m, 2
H), 5.46 (dd, J = 10.0, 3.6 Hz, 1 H), 5.33 (d, J = 7.2 Hz, 1 H), 4.63 (m, 2 H), 4.54 (dd, J = 12.4,
4.0 Hz, 1 B), 4.19 (m, 1 H), 4.12 (dd, J = 10.4, 3.2 Hz, 1 H), 4.06 (m, 1 1), 3.55 (dd, J=10.4, 1.6

Hz, 1 H), 3.40 (s, 3 H); ES” MS: 512 (M+1).

AR 7-20: (35,11aR)-3- (Ao F 2 AL HE )-N-[(2,4-0] EF 2 25 ) W& |-6-3} o] =ZFA| -5, 7-T] & 4
2,3,5,7,11,11a-AA}8to] =2 [1,3] S A E 2 [3,2-a] 9] 2| E[1,2-d] 9] g2 -8-F} 2 B A ) =

F

WS AREste] F dAlR Alxsgith. 16a(36 mg,

TA SFFES AAld Z-24 ZIAE = AN fARS
-3-Alo]F2dAA- -T2 FH3(30 mg, 0.19 mmol)S Y ZFZEHEH(2 mL)olA o}A|

rob
oL

0.08 mmol) ¥ (25)-2-o}0|=-3-Alo]F 284 ., 0.
E X} HH-E-A] A
(3S,11aR)-3-(Ate] 2RI A WY )-N-[ (2,4-T EF o2 )W |5, 7-1] S 4-6-[ (A d WD) S AT ]-
2,3,5,7,11,11a-FAbato] =2 [1, 3] SAFE R [3, 2-a] 9] B [ 1,2-d] T &I -8-FF 2 JAM =(27 mg, 61%9)E Al53t
Atk o] EAS AACZ-20 7IAE A= AT Fo] A 2 AR FIAA (3S,11aR)-3- (Aol E R A |
E)-N-[(2,4-02F 2 239w ]-6-5to] =FA]-5 7-t] £ 4-2,3,5,7,11, lla-F A}l =2 [1,3] SAFEZ[3,2-
al M2 =[1,2-d] 9 & A-8-FF 2 EAJH =(25 mg,99%) S 3 mA =2 A F5 ).

'H NMR (CDCl3) & 11.48 (br, 1 H), 10.28 (s, 1 H), 8.33 (s, 1 H), 7.33 (m, 1 H), 6.78 (m, 2 H),
5.29 (m, 1 H), 4.61 (m, 2 H), 4.47-4.33 (m, 3 H), 3.87-3.81 (m, 2 H), 2.05 (m, 1 H), 1.75-1.64 (m,
6 H), 1.39 (m, 1 H), 1.25-1.14 (m, 3 H), 1.02-0.97 (m, 2 H); ES* MS: 488 (M+1).

A A4 7-21: (35,11aR)-N-[(2,4-t] ZF 2 29 d ) v |-6-3lo] =FA|-3-(1-H E A & )-5, 7-T] & 4~

2,3,5,7,11,11a- A8l E2[1,3] FAIERZ[3,2-a] 9] 2| = [1,2-d] 9] & -8-Ft 2 HA ] =
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[1221]
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[1223]
[1224]

[1225]
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on
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EA setES AAd Z-19 71AEY] de A FARS BRHES ARSste] T odAIR A ZSGITE. 16a(42 mg,
0.09 mmol) % (2-S)-2-0}m =-3-mE-1-FE2(0.1 nL) & 1,2-TF 228 mL)o A ofxEALo g HkEA]H
(3S,11aR)-N-[(2,4-0) & F 223 ) e ]-3-(1-H Ll & )-5,7-t) S 4-6-[ (A dm ") £ A ]-2,3,5,7,11,11a-3)
Abetol =2 [1,3] A2 (3, 2-a]l H B = [1,2-d] 9 #FW-8-FF 2 EA U = (40 mg, 86%)S A Fsttt. o EAS A
Al Z-10 7]1A1E vkel o] Al 2 GAZ F3AA (8S,11aR)-N-[(2,4-UZF 2 29 d) vE ]-6-3o] == A]-3
(1-Wgdg)-5,7-t] 2 4-2,3,5,7,11, 11a-ANA}sto| =2 [ 1, 3] 2AE 2 (3, 2-a] 9 & = [ 1, 2-d] ¥ 2} 21 -8-7} 2 &4}

W E=(34 mg, 99%)E A uA R A|F3A)

'H NMR (CDCl5) § 10.29 (br, 1 H), 8.36 (s, 1 H), 7.33 (m, 1 H), 6.79 (m, 2 H), 5.29 (d, J = 6.4
Hz, 1 H), 4.61 (m, 2 H), 4.44 (d, J = 9.6 Hz, 1 H), 4.34 (m, 1 H), 4.17 (m, 1 H), 4.02 (dd, J = 8.4,

5.2 Hz, 1 H), 3.86 (m, 1 H), 2.37 (m, 1 H), 0.97 (m, 6 H);  ES™ MS: 434 (M+1).

Aol 7-22:  (5aR,14aS)-N-[(2,4-T)EF o 2ud) W e ]-12-3} 0] =& A]-11,13-1] & 4-5a,6a,7,11,13, 14a- A}
stol =2 -5H-¢ldx[1',2':4,5][1,3] SAFE 2 [3,2-a] 9] 2] E[1,2-d] 9] 2} 0 -10-7} 2 EApu| =

F

FA FEES A Z-100 7R e AT FAE PSS Abgste] 7 OAR AxSSIT. 16a (42 mg,
0 09 mmol) % (15,2R)—1—0}U]lt—2,3—tlEPO]EE—IH—OLﬂ -2(100 mg, 0.67 mmol)& 1,2-T]FZ 2 (5 nL)
N oM EAO R BESAIA  (5aR,14aS)-N-[(2,4-T1ZF2 o2 d )W ]-11,13-T]&4-12- [(FdNE)LA |-
5a,6a,7,11,13, 1da-FA}ato] =2 -5H0-Ql e = [1",2" :4 5][1 3] eAIE R [3,2-a]l T % [1,2-d] 9 2FH-10-7F 2 B A}

W =(55 mg, 99%)F ATt o] BAS Z-1¢ 7IAHo] A& wiel ol Al 2 dAR FIAA (5aR, 14aS)-
-[(2,4-0EF o 29 d)E ]-12-3}0] =FA]-11,13-1 & 4-5a,6a,7, 11,13, 1da- S A}slo| = 2-50-¢1 6l = [1',2"

4,5]1[1,3] %A+ 2[3,2-al 92 =[1,2-d] & A-10-7F 2 5A 0 = (45 mg, 97%) 5 A uA=2 AFsSTh.

Ik

'"H NMR (CDCl3) & 10.28 (m, 1 H), 8.33 (s, 1 H), 7.69 (d, J = 7.2 Hz, 1 H), 7.34-7.19 (m, 4 H),
6.78 (m, 2 H), 5.96 (d, J= 6.0 Hz, 1 H), 5.32 (m, 1 H), 5.22 (m, 1 H), 4.60 (m, 2 H), 4.45 (d, J =
9.2 Hz, 1 H), 3.96 (apparent t, J = 10.8 Hz, 1 H), 3.40 (dd, J = 18.0, 6.8 Hz, 1 H), 3.24 (d, /= 17.6
Hz, 1 H);); ES™ MS: 480 (M+1).
AN 7-23 & 7-24: (25,3R,11a8)-N-[(2,4-t] EF . 29 d) v d ]-6-3} 0] =5 A -5, 7-T] & 4-2, 3-t] 7 -

2,3,5,7,11,11a-AA3to] =2 [ 1, 3] SAME R [3,2-a] 9] 2| £[1,2-d] 9] & -8-7t 2 EA M = & (2S,3R, 11aR)-N-
[(2,4-0FF o2 d)md]-6-3}0]| =5 A]-5,7-1] & 2-2,3-1 ¥ d-2,3,5,7,11, 11a- ALl =2 [1,3] AL 2

[3,2-alF g =[1,2-d]F &R -8-FL 2 HAlH| =
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[1230]

[1231]
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EA S ES AAd Z-1e 71AEY de AT FARS WS AREEte] T odAIR AZSHIT. 16a(40 mg,
0.09 mmol) 2 (1S,2R)-2-o}n]x=-1,2-T]H o EFL2-(50 mg, 0.23 mmol)S ofA|EAICE 1,2-TJFEZZEH(5 m
Lol wkSAl#A  (25,3R,11a8)-N-[(2,4-TZF 0 2o d) v el -5, 7-t] 2 4-2, 3-t # d-6-[ (A D Hl & ) £ A |-
2,3,5,7,11,11a-AA}8to)| =2 [1,3] SAER[3,2-a] 9 2] = [1,2-d ] J -8 T2 FA =(34  mg, 63%) &
(2S,3R,11aR)-N-[(2,4-t] ZF 2 2Hd)W g ]-5,7-1] & 42 %—dﬂl‘é—es—[(ﬂl‘éuﬂﬂ)iﬂ -2,3,5,7,11,11a- A}
sl =2 [1,3]8AER[3,2-a]l 9 E = [1,2-d] 9 2 X1-8-FF 2 F A =(13 mg, 24%)E AF3TE. o] 2dE& A
o Z-19 7]AEo} & A 2 AR F8A1A (25,3R,11a,5)-N-[(2,4- E]%—T-Qiiﬂ%)Dﬂ%‘]—G—ﬁPfﬂE%’\l—Sﬁ—
)& -2 3-t#d-2,3,5,7,11, 1la-AA} o] =2 [1,3] A2 (3, 2-a] F & = [ 1,2-d] ¥ &R —8—7}2»%41115(@
lel 7-23, 20 mg, 99%)E 3AM wAE 28] (2S,3R,11ai0-N-[(2, 4—E]%—‘T-$iiﬂﬂ)“ﬂ -6-3o| =5 A]-5,7-
)& 4-2 3-t)#d-2,3,5,7,11,1la-AA}slo] =2 [1,3] S AL E 2 [3,2-a] 9] 2] = [1, 2-d] ¥ &} 21 -8- 7Lﬂ4u1t(*‘
Ao 7-24, 10 mg, 89%)E A mAZ z+zt AF3 ).

A

o & Eof 7-23:
"H NMR (DMSO-dq) 8 10.29 (t, J = 5.6 Hz, 1 H), 8.55 (s, 1 ), 7.38 (m, 1 H), 7.22 (m, 1 H),

7.11-6.95 (m, 11 H), 6.16 (dd, J= 10.4, 3.6 Hz, 1 H), 5.71 (m, 2 H), 4.90 (m, 1 H), 4.54 (m, 2 H),

438 (t, J= 11.2 Hz, 1 H); ES* MS: 544 (M+1).
A Ao 7-24:

'"H NMR (CDCl3) & 11.64

(br, 1 H), 10.30 (s, 1 H), 8.45 (s, 1 H), 7.34 (m, 1 H), 7.01-6.90 (m, 10 F), 6.80 (m, 2 H), 5.56 (m,

2H), 5.42 (d, J= 6.4 Hz, 1 H), 4.73 (m, 1 H), 4.63 (m, 2 H), 4.49 (m, 1 H); ES* MS: 544 (M+1).
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[1235]

[1236]

[1237]

[1238]
[1239]

[1240]
[1241]

on

£=40l 10-1580310

A A 7-25: (3R, 11aS)-N-[(2,4-t] ZF 229 d ) v |-6-3lo] =FA|-3-(1-HE A & )-5, 7-T] & 4~
2,3,5,7,11,11a- A 3Fo] =2 [1,3] @A Z 2 (3, 2-a] B E[1,2-d] T A -8-Ft 2 EA R =

OHO\,/

!;,,!

F O X N
H
H
F 0
TA SRFES AAlC Z-1d Z1AE e A AR BHS ARSste 7 dAlER AlZsHIYE. 16a(40 mg,

0,09 mmol) @ (2R)-2-o}m| =-3-m|El-1-Fe-& (0.1 mL)g 1,2-t)E2 28 (8 nl)o]A] N EAIT wSAA
(3R,11aS)-N-[(2,4-0) & F 223 d) e ]-3-(1-H Ll & )-5,7-t) S A-6-[ (A dm ") £ A ]-2,3,5,7,11,11a-3)
AEFOlE R [1,3]ALER([3,2-a] T B %[ 1,2~ d] 922 -8-7t 2 EA U = (41 mg, 92%). ©] EAL AAe 7-1¢] 7]
Aol de= A 2 GAR F3AFA (3R, 11aS)-N-[(2,4-UZF 2 239 ) v d ]-6-8lo] == A]-3-(1-H & o &)-5,7-
U&42-2,3,5,7,11,1la- A8t E2[ 1, 3] SAFE 2 [3,2-d] 9 2 [ 1,2-d] I 2 -8-FtEEA =(32 mg, 94%)E
A pA R ATs).

'H NMR (CDCl3) 8 11.42 (br, 1 H), 10.27 (br, 1 B), 8.34 (s, 1 H), 7.31 (m, 1 H), 6.78 (m, 2 H),

528 (d, J= 6.0 Hz, 1 H), 4.60 (m, 2 H), 4.42 (m, 1 H), 4.33 (m, 1 H), 4.16 (m, 1 H), 4.01 (dd, J=

8.8,5.2Hz, 1 H), 3.85(m, 1 H), 237 (m, 1 H), 0.97 (d, /= 6.8 Hz, 3 H), 0.95 (d, /= 6.4 Hz, 3 H);

ES' MS: 434 (M+1).

A A 7-26 (3S,11aR)-N-[(2,4-T) ZFF .29 d) e ]-6-3}o] =5 A|-3-[2-(MEE] ) & ]-5,7-T] S A~
2,3,5,7,11,11a-A}5to)| 22 [1,3]LAEZ 2 [3,2-a] 9 2| £ [1,2-d] 9 &}H-8-Ft 2 B Al =

S.--"

F

FA SFES AN Z-100 Z1AE e A fFAREE HE AFgEte] T P AR A ZSITE. 16a(43 mg,
0.09 m mol) & (25)-2-o}n]=-4-(HEHE] 2)-1 TEJ—%(O 1 mb)e 1,2-tZ=2 =285 mL) LH L EAbT} ukg-
Al A (3S,11aR)-N-[(2,4-t] ZF e 2o d) v ]-3-[2-(WEE| )& ]-5,7-U & 2-6-[ (F &) &A] ]
-2,3,5,7,11,11a-&A}slo] =2 [ 1,3] LA E 2 (3, 2—a]ﬁ]r11¢[1 2-d] ¥ 2} 2 -8- 7},ﬂA}u1E(41 mg, 81%)E A&st
Atk o] 24& "EEZWE (3 nb)olA 6 AZE o] Ao R 0TAA EFEFLEAEL] nL) 22 A
23k}, LS AFAA FEAA 9 =Ty ElH HPLC(preparative HPLC) AAE WA 3o
(3S,11aR)-N-[(2,4-t] FF 2 25 d) v e ]-6-3to| =FA|-3-[2-(HHE| ) & ]-5,7-T] $4-2,3,5,7,11,11a- )

Abetol =& (1,31 SAMER[3,2-a]l H B = [1,2-d] F S -8-FF2H A = (12 mg, 72%)5 AN AR A3t
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[1242]
[1243]

[1244]
[1245]

[1246]
[1247]

[1248]

on

££40l 10-1580310

"H NMR (CDCl3) & 11.35 (br, 1 H), 10.25 (s, I H), 8.34 (s, 1 H), 7.33 (m, 1 H), 6.79 (m, 2 H),
5.32 (m, 1 H), 4.62-4.53 (m, 3 H), 4.43-4.39 (m, 2 H), 3.91-3.87 (m, 2 H), 2.63-2.53 (m, 2 H),

2.39 (m, 1 H), 2.12 (s, 3 ), 1.89 (m, 1 H); ES* MS: 466 (M+1).

AAd 7-27  (3S,11aR)-N-[(2,4-TEF 29 ) e ]-6-3l o] == A -3-[2- (M EH L) N E |5, 7-T] &4~
2,3,5,7,11,11a-AAL8Fo] =2 [1,3] A Z 2 [3,2-a] 9] 2| & [1,2-d] 9] g A -8-Ft 2 BA 0] =

o3

F

tUEFE2Wer(5 mL) W (35S, 11aR)-N-[(2,4-tZF e 2#d)We]-3-[2-(FlE el Q) ol g ]-5,7-1] & 2-6-[ (Fd
HWE)&A1-2,3,5,7,11, 1la-AALato] =2 [1,3] $AE 2 (3, 2-al F 2] %[ 1, 2-d ] 9] 2} -8-7F 2 J A1) =(20 ng,
0.04 mmol)e] &M 0ColA m-CPBA(20 mg, 70%, 0.082 mmol)S H7}slgtt. =2 Az A& LN x|
HhiaR A ZAEHESET & 3 ARE Bk Akt HEES NaS0s(aq) R &F vhelgtE R Ee o3
3 (quench) A A, 5& BEstn f715S 452 A, 4 $& UEFERdeies FEI9u
FTHE 718 Na2S04 FlelA AzAZT. o3t B FES ste] [((AdME)5A]-2,3,5,7,11, 1la-At5te]
c2[1,3] A &2 (3, 2-a] 9 5 [1,2-d] F A -8-F 2 EA U =(26 mg, 99%)E A AR AZ3IY. o] =
A& AN Z-10 1A= Qs Al 2 SAIR FEAA (35, 11aR)-N-[(2,4-H 57 e 2o d) M d ]-6-8} o] =54
-3-[2-(MEA D) A" ]-5,7-t12%4-2,3,5,7,11, 11a- 8 ALelo] =2 [ 1,3] $AFE 2 (3, 2-al F ] X[ 1, 2-d] 9] 2} -
8-7tEEAIU =(22 mg, 99%) S AN AR AT ).

"H NMR (CDCl3) & 11.00 (br, 1 H), 10.16 (s, 1 H), 8.33 (s, 1 H), 7.36 (m, 1 H), 6.81 (m, 2 H),
542 (m, 1 H), 4.62 (m, 3 H), 4.41 (m,2 H), 3.93 (m, 2 H), 3.31 (m, 2 H), 2.98 (s, 3 H), 2.40 (m, 1
H), 2.28 (m, 1 H); ES™ MS: 498 (M+1).

AN 7-28: (35,11aR)-N-[(2,4-1ZF 2 29 d ) W e |-6-3l o] =F A -3~ (IH-AN E-3-L W& )-5,7-T] &4~
2,3,5,7,11,11a-3A}to)| =2 [1,3] SAVE 2 [3,2-a] 9] 2] 2 [ 1, 2-d] ¥ 2} A -8-Ft 2 B Abm] =

- 117 -



[1249]

[1250]
[1251]

[1252]

[1253]

[1254]
[1255]

on

£=0l 10-1580310

EA SES AAld Z-1d 71AEY e AT AR BHE AMSste T oaAlR AZsHITE. 16a(43 mg,
0,09 mmol) 2 (28)-2-0}1] x=-3-(1H-21E-3-)-1-ZZH-E(100 mg, 0.52 mmol)S O EAS R 1 2-T]ZZR
gt (5 mL)olA ®HESAIA (3S,11aR)-N-[(2,4-tZ&F 2 2dd) v e ]-3-(11-A E-3-L W &)-5,7-t] & 4-6-[ ()
due)LA]-2,3,5,7,11, 11a-AAFto] =2 [1,3] SAE R [3,2-a] 9B 2 [1,2-d] F A -8-Ft 2 EAM =(36 g,
64%) 5 ATt o] FAE A4 Z-19] 7IAlE] A= Al 2 DARZ F5AA (3S,11aR)-N-[(2,4-TEF 2
2 )W e ]-6-3} 0] EEA]-3-(1H-¢1 E-3-U W[ &)-5,7-T] & 4-2,3,5,7,11, 11a-AA}sl o] =2 [ 1, 3] LA EZ 2 [ 3, 2-
al A E[1,2-d] 7] e F-8-FF 2 EA =(29 mg, 95%) 2 3 A= A5t

'H NMR (CDCL/CD;0D) & 10.34 (m, 1 H), 8.98 (br, 1 H), 8.24 (s, 1 H), 7.58 (d, /= 8.0 Hz, 1 H),
7.32 (m, 2 H), 7.15-7.01 (m, 3 H), 6.78 (m, 2 H), 4.94 (d, J = 6.8 Hz, 1 H), 4.71 (d, J = 5.6 Hz, 1
H), 4.59 (m, 2 H), 4.35 (d, /= 10.4 Hz, 1 H), 4.22 (m, 1 H), 3.99 (m, 1 H), 3.81 (m, 1 H), 3.40 (dd,

J=13.6,11.6 Hz, 1 H), 3.18 (dd, J= 14.0, 8.4 Hz, 1 H); ES" MS: 521 (M+1).

A A 7-29: (4R, 12aR)-N-[(4-ZF .29 )M ]-7-3lo] EEA|4-H P -1-(2-HE Z 2T )-6,8-T] &4~
1,2,3,4,6,8,12,12a-SElslo| =29 2] = [1',2':4,5] 9 &R x=[1,2-a] F 2 v d-9-F} 2 EBAl | =

a) CR-2-({[(1,1-tuddEd)SA [t 2R oln| ) 22 dgdzdlo|E. AA 7] 3 9 0CE ¥zd
CHC12(30 mL) Wi 1,1-tuo&[(IR)-2-3}o] == A]-1-v| o] & ]7}2nlHo] E(5.00 g, 28.5 mmol) X Eod
o}91(5.92 L, 42,9 inmol)<] WWFE &-oho] CHClo(25 mL)ellA M2 WAooz wedyy F2e}o]=(2,43 L,
31.5 mmol)9] &NE& A MAZT.  wukE 208 H9F 0ColA A&sda, 1 F wEE TLC BA(1:1 i
/EtOAc)Ol ofa] &AdE glsiglitt. &odls = ¥ 1 T& T8 F7] & 0.1 N HC1=2 AH 3}
R3L, T ool 5% NaHCOs= Al H 3kl aL, Na,S0, HellA AR, o#AI7)aL FFHAAH (2R)-2-({[(1,1-d]H]
dole) A |72 d foln| ) 2 wBHd X U[0] E(7.08 g, 98%) 5 FA

"H NMR (400 MHz, CDCl5) 3 1.23 (d, J = 6.8 Hz, 3H), 1.44 (s, 9H), 3.03 (s, 3H), 3.97 (m, 11D),
4.15(dd, J= 4.2, 9.8 Hz, 1H), 4.21 {m, 1H), 4.61 (brs, 1H).

b) 1,1-tuEoe [(IR)-2-Alo}l=-1-wEo|e]7}2xlHo]E,  DMSO (50 mL) Wl (22?7)-2-({[(1,1-t]H€q]
) ]7l2H d ol )L 23 w|Eksulfonate (7.08 g, 27.9 mmol)e] xwtE o] NaCN (3.78 g, 84,0

moD® AU, §AE T0TAN 20T 5L @S, ol AL Gl JUTA I4E BB,
gedd Wt F, Be ARG, EFES B0 FEAUDG. dH=4 & 9% S0R AHsge
1-9] 9ol & |7} 2w o] =

Na2504 oA HEAIF L, 93 2 55 174 1,1- dim o€ ol&[(1R)-2-A]o}k=-
(3.81 g, 73%0)S & =8
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[1256]

[1257]
[1258]

[1259]

[1260]

[1261]
[1262]

[1263]
[1264]

on

£5456] 10-1580310
'H NMR (400 MHz, CDCl3) & 1.30 (d, J = 6.8 Hz, 3H), 1.42 (s, 9H), 2.51 (dd, J = 3.8, 16.6 Hz,

1H), 2.73 (m, 1H), 3.93 (m, 1H), 4.63 (br s, 1H).

c) 1,1-tdded [(IR)-3-°o}lre-1-HEdZ2d]7l2nlWo|E, JF dryolz ¥atd odeks o 1,1-tdd
old [(1R)-2-Ao}=-1-HEoE]7}EnHo]E (1.30 g, 7.1 mmol)9] &S #1]-Ni(Raney-Ni)(1,5 mLe] 50%
aq. dEN) = 55 psiY K02 A AFsgiet. o EFES AGo|EE E3] o7, JFoA HFA
Atk W7E B Zoae Ay AE B Z94] a2vtE 289 (80:19:1 CH.Cl,/MeOH/NHOH (37%) vl
7)o el A A F L, nAsE 1,1-vddd e [(IR)-3-o}lr| =-1-HdZ 2 ]7}2nld o] E(1,37 g, 100%)
& 5Ty A2 ATt

it

'H NMR (400 MHz, CDCls) 3 1.14 (d, J = 6.8 Hz, 3H), 1.43-1.62 (m, 13H), 2.76 (m, 2H), 3.77 (m,

1H), 4.57 (m, 1H).

d) 1,1-tiWdeldg {(3R)-3-HE-3-[(2-HEZzg)oln| ]2 }72ntdo]E,. 1,1-trdod [(IR)-3-0}7]
w-1-vgZ 29728k 0] E(0.320 g, 1.70 mmol) o] AR E s =(150 uL, 1.62 mmol), ¥ AF Ego}
A EA B Zso|Egto] E(0,512 g, 2.42 mmol)E FH 2L oA WAl 25 T ZF2 2 EH(10 mL) oA uykallth.
W-S-2S ¥3kE NalCo,19] 7ol 23] —“MMF_ I Tl HEREdeez FEAHT. I 53E FF
ES B2 AFIAL, NaS0, HelA Ax:AIH L, AFAA7| FFAZAT. e &S T Agst A&
23 Zo4 ZEePE 289 (80:19:1 CH,Cl/MeOH/NH,OH(37%) T8l &2 & ASIAIA 1,1-t]w e &{(1R)-1-H]
g-3-[(2-vgZ2d)olr| ]| T2 P} 72 R0l E(0.158 g, 40%) 5 ¥ LA ATt

"H NMR (400 MHz, CDCly) & 0.90 (d, .J = 6.4 Hz, 6H), 1.13 (d, J = 6.4 Hz, 3H), 1.42-1.51 (m,
11H), 1.67-1.75 (m, 2H), 2.33-2.42 (m, 2H), 2.58-2.72 (m, 2H), 3.72 (m, 1H), 5.20 (m, 1H).

e) [(3R-3-o}r=RE](2-HEZ 237 )oln] i, THF (8 ml) B! 1, 1-tiHdeg
{(1/1)-1-"&-3-[(2-m& iﬂ)o}uli zgg)gtEnbdlo]E (0.158 g, 0.65 mmol)e] 4& Wzt LAS 4
NHCI (ag) (2 mL)o2 HE3tlar, 2 AIZF 59t Ao A wwteleltt. EFES AFolA F5A1A [(3R)-3-of
neRg](2-HEgxzzg)oldl dsH 22| =F ATt HCl ¥ 1 thgd tF==dg 4 Hg
29 Ha do2 fAAF I, 1A AAE F2HUCE resin (MP-7F2EM|¢]E, Argonaut Technologies)®
Agsitk. 30 ® F, &9 ZHE FHE I AHAZEL, &ulE FARA AFAA AAAA [(3R)-
3-opeRE]2-MEz2g)oln e (65 mg)S AlF 38T,

rLlo

'H NMR (400 MHz, CDCl;) & 0.88 (d, J = 6.0 Hz, 6H), 1.06 (d, J = 5.6 Hz, 3H), 1.23-1.53 (m,

5H), 1.71-1.74 (m, 1H), 2.39 (m, 2H), 2.65 (m, 2H), 2.97 (m, 1H).

f) (4R,12aR)-N-[(4-ZF o =) ]-7 —a} |e2a-md-1-(2-Mgz23)-6,8-T]24-1,2,3,4,6,8,12, 12a-
Efetol =R E[1',2' 14, 5] A = (1, 19w d-9-7t2 A = FA SFES Al Z-29] 7] A =
01 =AY FARRE BHE AES %ﬁ]i AzstAdrt. 16 (40 mg, 0.09 mmol) B [(32f)-3-o}m] =t

gdie-fdzzd)olrl (65 mg, 0.45 mmol)S ofHEAC R UFZEZWEH(2 nL)dlA RESAIA (4R, 12aR)-N-
[((4-EF ez d)d]-4-veE-1-C-vE =2 28)-6, 8-t S a-7-[(Ade)§4-1,2,3,4,6,8,12, 12a-=E} 5}
ol=2I (1,2 :14,5] A (1, 2-a] M D-9-FF 2 EA = (29 mg, 60%)E AFIATE. o] AL AHA
o z-2¢] ZIA=H = AT} Zo] Al 2 GAE FIAA (4R, 12R)-N-[(4-FF 2o D) v ]-7-3Fo| =FA]-
4-ME-1-(2-E L 228)-6,8-1y%4-1,2,3,4,6,8,12, 12a-FEFslo] =20 2 52 [1',2' 14, 5] 9 X = [1,2-a] ] g
) Y-9-7F28ln| =(18 mg, 75%)E 228 nAZA AFsH3A).
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[1265]

[1266]
[1267]

[1268]
[1269]

[1270]
[1271]

[1272]

[1273]

[1274]

on

£546] 10-1580310
"H NMR (400 MHz, CDCl3) § 0.77 (d, J = 6.4 Hz, 3H), 0.84 (d, J = 6.4 Hz, 3H), 1.32 (d, /= 7.2

Hz), 1.45-1.49 (m, 1H), 1.57-1.67 (m, 1H), 2.03-2.12 (m, 2H), 2.21-2.27 (m, 1H), 2.73-2.79 (m,
1H), 2.87-2.92 (m, 1H), 4.16-4.24 (m, 2H), 4.45 (s, 1H), 4.54-4.64 (m, 2H), 4.96-4.99 (m, 1H),
6.96-7.00 (m, 2H), 7.29-7.32 (m, 2H), 8.27 (s, 1H), 10.46 (s, 1H), 12.55 (s, 1H); ES' MS: 456
(M+1).

FARNE | 7-30: (4R, 12aR)-N-[ (4-EF 29 d) W |-7-3l o] EF A -4-wD-1-(1-H o & )-6,8-T] S A4
1,2,3,4,6,8,12,12a-<E}slol =2 9@ % [1',2":4,5] 9 A =[1,2-a] 9 1| P-9-F} 2 EA 0 =

a) [(BR-3-olv:=F-d](1-HEdoed)olrl,  Af toluls A4 Z-290] 71A= o] e A FAE Wyoz
A Z3FA T}

'H NMR (400 MHz, CDCl5) § 1.04 (4, J = 6.4 Hz, 6H), 1.06 (d, J = 6.4 Hz, 3H), 1.41-1.58 (m,

5H), 2.62-2.66 (m, 2H), 2.74-2.80 (m, 1H), 2.92-3.00 (m, 1H).

b)

(4R,12aR)-N-[(4-FF .23 d)Wd ]-7-3} o] EF A -4-H D -1-(1-¥| | )-6,8-T] £ 4-1,2,3,4,6,8,12,12a~%
Elslol=2u g [1',2" 14,519 28X =1, 2-a]F 2lu|d-9-7}2 B Al = A4 FFES HAAA Z-20] 7] A E
AE AY FARE BHS ALESte] T AR AFET. 16 (40 mg, 0.088 mmol) H [(3R)-3-o}7| =X
J(1-wlEeo &) olwl (78 mg, 0.60 mmol)S oFMEAS R tlFZZHEH(2 nL)ollA ¥H8-A17# (4R, 12aR)-N-[(4-Z
e2od)md]-4-we-1-(1-gelgd)-6,8-t & A-7-[ (A d)$21-1,2,3,4,6,8,12, 12a-= E}slo]| =2 5]
T[1',2 4,519 8 A = [1,2-a] 9 u| H-9-7} 2 EAIU| = (26 mg, 56%)S A3 ct. o] EAS AAd 7-20|
Z1AE o)l e A} Zo] Al 2 GAR F3AFA, (4R, 12aR)-N-[(4-ZF ¢ 29 d) W e ]-7-3}o] =ZA]-4-H| & -1-
(1-Wgeld)-6,8-11%4-1,2,3,4,6,8,12, 12a-=Efsto]| =29 2 £ [1',2'54,5] 9] 24| = [ 1, 2-a] 9] ] W] ©-9-7} 2
BA=(21 mg, 90%)E 34 uAZ AFstAt.

oS
13

=
=
2]

'H NMR (400 MHz, CDCl3) § 1.01 (d, J = 5.6 Hz, 3H), 1.06 (d, J = 6.0 Hz, 3H), 1.31 (d, J = 6.8
Hz, 3H), 1.57 (m, 1H), 1.98 (m, 1H), 2.70-2.82 (m, 2H), 3.15 (m, 1H), 4.15-4.19 (m, 1H), 4.30 (m,
1H), 4.48 (s, 1H), 4.54-4.59 (m, 2H), 4.97 (m, 1H), 6.98 (m, 2H), 7.29-7.32 {m, 2H), 8.27 (s, 1H),

10.49 (s, 1H), 12.52 (s, 1H).

AN 7-31: (45,12aS)-N-[(2,4-t)EF 229 d)HE |-7-3}o| =5 A 4-H E-1-(2-HEe 2 2 F )-6,8-T] & 4~

1,2,3,4,6,8,12,12a-<Estol = 2 9] ) 2[1',2' 14,519 &A= [1,2-a] 3] 2] 1] 9 -9-7} 2 EA}u) = |
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[1275]
[1276]

[1277]

[1278]

[1279]
[1280]

[1281]

on

££0l 10-1580310

a) 1,1-ti o g [(1S)-2-Aloh=-1-w o d |7t 2ntH o] E. UEHE Ao 7-299] 7|A= o] gl& WA W
Mo Algsle] T dAR AP, 0CE WUZE KON(6.51 g, 100.0 mmol) = DMSO(50 ml) W] (25)-2
{1, 3-grdee) A 17tz R d folu| ) T2 A ebd o] E(8.40 g, 33.2 mmol)e] kgl &-olo 18-}
£-6(9.05 g, 34.3 mmol)& ﬂﬂoWE} %0".3 Aoz JR2AZIA, 1 vl 1 AIRE B9k T0CE ZFsg
o AeA Wz &, BES lela, EFES E0R FEIST. JdEHEZA T 95 902 A5
a2, Na,SOs HellA AzAAL, dA R s35AA 1, 1-tHEaEf(l S)-2-Alohw-1-HE g ]It 2niv o] E
(5.37 g, 88%) 5 B2 =T TAZXM ATt

'H NMR (400 MHz, CDCl3) 6 1.32 (d, J = 6.8 Hz, 3H), 1.44 (s, 9H), 2.52 (dd, J = 4.0, 16.4 Hz,

1H), 2.74 (m, 1H), 3.95 (m, 1H), 4.65 (br s, 1H).

b) [(39)-3-olrw=RE](2-HEZZF)olyl t]glol=gFago|=s Ao 7-299] 7|AH] Y= AT} §A}S
WHoZ Azt

'H NMR (400 MHz, CDCL/CD;0D) & 0.99 (m, 6H), 1.34 (m, 3H), 2.13-2.27 (m, 3H), 2.76 (m,

2H), 3.07 (m, 2H), 3.47 (m, 1), 8.22 (m, ! H), 8.83 (m, <1 H).

c)

(45,12a8)-N-[(2,4- &FF 29 d) e |-7-3fo| =F5 A -4-wE-1-(2-m D Z 21 )-6,8-T] 4~
1,2,3,4,6,8,12,12a-<SElstol =2 92| 2 [1',2':14,5] 9] 2} A [ 1, 2-a ] F @ v H-9-Ft 2 Exm = ¥A| FFES
AN 7-20] 71AFH] AE AL} FAFEE HHE ALEEle] F dAR AZSTE. 16a(80 mg, 0.17 mmol) 2
] Ho] A= (free based)[(3S)-3-o}H] = l‘%% J(2-MEZ22)ol(107 mg, 0,74 mmol) S oHEAIC R T]ZF=E
ZWE(2 mL)olA ¥HEAA  (4S,12a8)-N-[(2,4-TZF o 2o d) e ]-4-HE-1-(2-HEd =23 )-6,8-1] % 4-7-
[(Adme)%A11-1,2,3,4,6,8,12,12a-SEslo| ERF X [1',2' 14, 5] F A = [1,2-  al T H-9-F7t2 H A0
(76 mg, 76%)E FEOE ATt o] BEES HA Z-24A Z1AIg ulel o] A 2 GAR F3iA|A
(45,12a8)-N-[(2,4-0)EF 229 ) v H ]-7-3lo| =F A ~4-v| & -1-(2- WP Z 28 )-6,8-T] 4~
1,2,3,4,6,8,12,12a-&gslol =20 g = [1',2':4,5] 9 A x=[1,2-a] 9 2| | d-9-7} 2 EAH =(39 mg, 80%)Z 3
A AR AFEH
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[1282]

[1283]

[1284]

[1285]
[1286]

[1287]

[1288]

[1289]
[1290]

[1291]

on

£=40l 10-1580310

'H NMR (400 MHz, CDCLs) § 0.76 (d, J = 6.4 Hz, 3H), 0.84 (d, J= 6.4 Hz, 3H), 1.32 (d, J= 7.2
Hz, 3H), 1.45-1.50 (m, 1H), 1.60-1.69 (m, 1H), 2.03-2.12 (m, 2H), 2.21-2.27 (m, 1H), 2.73-2.79
(m, 1H), 2.87-2.93 (m, 1H), 4.16-4.25 (m, 2H), 4.45 (s, 1H), 4.57-4.68 (m, 2H), 4.96-5.01 (m, 1H),

6.75-6.82 (m, 2H), 7.32-7.38 (m, 1H), 8.26 (s, 1H), 10.45 (s, 1H), 12.56 (s, 1H); ES* MS: 475

(M+1).

AN 7-32:  (45,12a8)-1-(Ato] F R Z 2 A E)-N-[(2,4-U) ZF 2 29 d) v & |-7-5l o] = ZA]-4-1| & -6, 8-T] %
2-1,2,3,4,6,8,12,12a-3E}slo| =20 g = [1',2' 14,51 @}X] = [1,2-a] J ] n|H-9-F} 2B A 0| =

OH O

= N
N
H

a) 1,1-0Wde]d{(19)-3-[(Ate]FRZ 2 g d)ojr] e ]-I-HE Z 2 A7t 2no] E. HEH tlopglg A
2299 714 0] = AR} o] wAgH WS ARkl Axsilnt. 1 1-Hr == (15)-3-opw] e-1-m R
ZA)7h2u 0] E(0.293 g, 1.56 mmol), Ate]ZR2ZRE }E EAEE =096 uL, 1.30 mol), % AF EFo}
AEAI R 28 o] o] =(0,439 g, 2.07 mol)E WAl FW 2FelA F IR 9 HAzsto| mR e
< X3t NchoH A7kl o8] FYAIZ L, EtOAcE FE319

o

(10 mL)o] 1:1 E3Eo)|A wursieict. udks
o BgE #2282 T NHCOE A, 5ol golow MAAIL, NaSO, oA AXAZL, o
FA7E EEFEARY. e @S Zae Ak AS B T4 A=eEads (80:19:.

7 1, 1-9v g E{(1S)-3-[ (Alo] EF 2 ZZ A&l ) o}y

ClbCk/MeOH/NtLiOH (37%) gradient &)l 3] A3}A
§ o= AFsIY .

w]-1-vEz2h7L2nb o] E(76 mg, 26%)E T4

"H NMR (400 MHz, CDCl;) 8 0.09-0.13 (m, 2H), 0.44-0.49 (m, 2H), 0.92-0.95 (m, 1H), 1.14 (d,
J=6.4 Hz, 31), 1.43-1.70 (m, 12H), 2.38-2.50 (m, 2H), 2.62-2.73 (m, 2H), 3.74 (m, 1H), 4.88 (m,
1H).

b) [(35)-3-otv] e8| (Apo] 2R IR AN R)obyl Hstolmr FRetol =8 AAo] 22094 J1Aslo] & A
AR g oE Azl

'H NMR (400 MHz, CDCL/CD;0D) § 0.40 (m, 2H), 0.64 (m, 2H), 1.15 (m, 1H), 1.34 (m, 3H),
2.12-2.25 (m, 2H), 2.82 (m, 2H), 3.08 (m, 2H), 3.47 (m, 1H), 8.25 (br, < 1H), 9.04 (br, < 1H).

c)

(45,12a8)-1-(Are] S 2 Z 2 W E)-N-[(2,4-t] ZF 229 d) g |-7-3}o]| EFA]-4-HE-6,8-T] K4
1,2,3,4,6,8,12,12a-SE}sto| =29 2] = [1',2" 14, 5] 2R = [1,2-a] ] 2| v H-9-F} 2 E A} 0| = 3t
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[1292]
[1293]

[1294]

[1295]

[1296]
[1297]

[1298]

on

E£E£35] 10-1580310
A 7-20] 71AE o] A= A FAE HES ARES o]
Zgluo]~% (free based)[(3S)-3-o}u] = % (Aol E2r g
—%ifavﬂﬂ(z mL)ol A "ESAIA  (4S,12aS)-1-(A}o] SR
6,8-1S2-7-[(dAdmWE)24-1,2,3,4,6,8,12,12a-S E}3lo] =
9-7}=2 /\}U] (50 mg, 83%)<S LE A Z3FA ),

E\:l-—‘

F AR A AT, 16a(50 mg, 0.106 mmol) =
wHE)o}dl(44 mg, 0.31 mmol)E o}AEACZ T
23 E)-N-[(2,4-1EF 22 d)vE]-4-H g~
28 %[1',2':4,5]9 2} = [1,2-a] 9] g m -

of EAS A Z-2¢ 7IAE A= AT} Zo] A 2
AR FIAA 4S,  12a8)-1-(Ae|F 22 E)-N-[(2,4-0EF 29 d) e ]-7-3}o] =EA|-4-H| -
6,8-11-%2-1,2,3,4,6,8,12, 12a-SEto| =2 9] 2] 2 [1',2' 14, 5] 9] 242 2= [ 1, 2-a] 9] 2] 7| ©1-9-7} 2 B A} m| = (23

mg, 56%)E 3| nAZ AF3SlT).

j
=
23X F
A==

'H NMR (400 Mz, CDCl3) 8 0.11 {m, 2H), 0.56-0.59 (m, 2H), 0.77 (m, 1H), 1.34 (d, J=7.2 Hz,
3H), 1.46-1.50 (m, 1H), 2.04-2.13 (m, 1H), 2.30-2.34 (m, 1H), 2.46-2.51 (m, 1H), 2.90-2.96 (m,
1H), 3.16-3.19 (m, 1H), 4.21-4.30 (m, 2FD), 4.51 (s, 1H), 4.58-4.67 (m, 2H), 5.00-5.05 (m, 1H),

6.75-6.82 (m, 2H), 7.31-7.37 (m, 1H), 8.28 (s, 11, 10.46 (s, 1H), 12.55 (br, 1H); ES' MS: 473

(M+1).

A Ao 7-33: (4S,12a8)-N-[(2,4-T)1 =22 29 ) v E ]-1-(2-F 9 & )-7-5} o] = ZA|-4-1| & -6, 8-T] 2 -

1,2,3,4,6,8,12, 12a-<Efafol =2 g 2 [1',2' 14,519 @A [ 1, 2-a] ¥ 2] 1] 91 -9-7} 2 E-A}m] =

\

a) [(39)-3-otrm=Hd](2-Fetdvd)olnl tslol=rgrelol=s

ERE AR IMEED
o Az,

'H NMR (400 MHz, CDCL/CD;0D) & 1.27 (d, J= 6.4 Hz, 30), 1.96-2.05 (m, 1H), 2.14-2.19 (m.

1H), 3.00-3.04 (m, 2H), 3.38-3.39 (m, 1H), 4.11-4.18 (m, 2H), 6.34 (m, 1H), 6.59 (m, 1H), 7.40
(m, 1), 8.18 (br, <1 H), 9.41 (br, <1 H).
b)

(45,129)-N-[ (2, 4-v) Z2F 0 =3 d) v e |- 1-(2-Fetd v g)-7-5}o] =E A -4-v € -6, 8-T] & 4

1,2,3,4,6,8,12,12a-E}to| =29 ] [1',2' :14,5] 9T A (1, 2-a] g 0] A-9-7}2EA M= ®A] 3FES
A e 7- 2°ﬂ 1A= o] = A FAGE WS AMgsle] T GAE A XA, 16a(36 mg, 0.076 mmol)
Zulol g [(3S)-3-obn| =H-E](2- Ta}éuﬂ%)wﬂ(?o mg, 0.42 mmol)< oM EHo g t]ZEZdE (2 L)
o= xmo}oq (45,12a8)-N-[(2,4-"ZF o2 d) e ]-1-(2-Fehd v d)4-1E-6, 8-S 2-7- [ (ddvd) &
A1-1,2,3,4,6,8,12,12a-2E}to| =292 = [1',2':4,5] 9 &A= [1,2-a] 9] @] m| -9~ 2 EAM| = (32 mg, 70%)

= AE A ol Al 2 GAR F3A|A (4S,12a5)-

E "FoF ATt o] EHE AAd Z-20] 7]AFH 3=
-[2,4-dEF o2 WE -1-(2-F et W E)-7-3to]| =F Al-4-w 9 -6,8-1]%2-1,2,3,4,6,8,12,12a- 5 E}3}
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on

o2 =([1',2":4,5] 7T Ax=[1,2-a] 7 ] v H-9-F} 2 EAIH] =(20 mg, 76%)E 3] uAZ AT

'"H NMR (400 MHz, CDCL) § 1.24 (d, J = 6.8 Hz, 3H), 1.45-1.49 (m, 1H), 2.04-2.13 (m, 1H),
2.77-2.82 (m, 1H), 2.94-3.01 (m, 1H), 3.65 (d, J = 15.6 Hz, 1H), 3.89 (d, J = 16.0 Hz, 1),
4.27-4.31 (m, 1H), 4.39-4.41 (m, 1H), 4.49-4.53 (m, 1H), 4.58-4.66 (m, 1H), 4.98-5.03 (m, 1H),

6.24 (m, 1H), 6.36 (m, 1H), 6.75-6.82 (m, 2H), 7.31-7.39 (m, 1H), 7.40 (m, 1H), 8.26 (s, 1H),

10.47 (m, 1H), 12.50 (br, 1H); ES”™ MS: 499 (M+1).

E£45

shaie.

10-1580310

[1299]
[1300] A 7-34:  (4S,12a8)-N-[(2,4-H| &F 2 2o d) M9 ]-7-3to| =5 A -4-W " -6, 8-1] § A-1-(1,3-E| o} &F-2-¢

We)-1,2,3,4,6,8,12,12a-2Eslel =2 T E[1',2':4,5]F A (1, 2-a] 7 2] 1] H-9-7} 2 H A0 =

OH O
F O X N
H
N > N N
- H
F O S
|
W/

[1301]
[1302] a) [(3S)-3-opv] = Re&](1,3-Eot&-2-dued)o}dl tlato]=rFrete]=g HAld 7-32014 71" A3} fFAF

3w o7 A 23k,

'H NMR (400 MHz, CDCI/CD;0D) & 1.28 (d, J
[1303]

= 6.4 Hz, 3H), 2.05 (m, 1H), 2.17 (m, 1H), 3.20 (m, 2H), 3.39 (in, 1H), 4.51-4.58 (m, 21), 7.52 (d,

1H), 7.82 (d, 1H).
[1304]
[1305] b)
[1306] (45,12a8)-N-[(2,4-t1 &EF e 2o ) v d |-7-3}o] =& A]-4-w| & -6, 8-T] & 4-1-(1,3-E| o} Z-2-U W & )-

1,2,3,4,6,8,12,12a-<Efstol =2 o2 2 [1',2' 14,519 &R [ 1, 2-a] F E M| H-9-Ft 2 EAm = A4 FFES A

Aldl 7-2e 71AE o] d= AY FAE WHES ARgStel 7 SAIR Ax3HGIT. 16a (35 mg, 0,074 mmol)
| Wol2® [(39)-3-o}r=RE](1,3-Elo}F-2-dHE)oll S ol EAICZ USZZHEH2 nl)ddlA] ¥H5-A] 7

(45,12a8)-N-[(2,4-v&F e 23 d) v d |-4-m2-6,8-t] S A4-7-[ (A v B) &A1 ]-1-(1, 3-E|o}ZF-2-Ld v &) -

1,2,3,4,6,8,12,12a- % E}3}o ]‘:iﬁ]ﬂ‘}_[l' 214,519 A =[1,2-a] 9 W D-9-7F 2HA =(36 mg, 80%)E

Fo2 AFsAT. o BHE 7-26d A WHOR A 2 WAR @Al (4S,12aS)-N-[(2,4-1) &
2od) e ]-7-3o] =5 A4~ lEl 6,8-t]%4-1-(1,3-Fo}&-2-Um9)-1,2,3,4,6,8,12,12a-5 B} 30| =
2l=[1,2" 14,519 A [ 1, 2-a] ¥ 2] V| D -9-7F 2 H A (18 mg, 60%)E 34 A= Alea3i.
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[1307]
[1308]

[1309]
[1310]

[1311]

[1312]

[1313]

[1314]

on

£=4ol 10-1580310

'"H NMR (400 MHz, CDCL;) § 1.30 (d, J = 7.2 Hz. 3H), 1.49-1.53 (m, 1H), 2.12-2.18 (m, 1H),
2.93-2.96 (m, 1H), 3.07-3.13 (m, 1H), 3.99-4.03 (m, 1H), 4.13-4.17 (m, 1H), 4.24-4.27 (m, 1H),
4.57-4.61 (m, 3H), 5.03-5.06 (m, 1H), 6.75-6.82 (m, 2H), 7.26 (m, 1H), 7.31-7.37 (m, 2H), 7.76
(m, 1H), 7.94 (m, [H), 10.40 (m, 1H), 12.48 (m, 1H); ES' MS: 516 (M+1).

A A 7-35: 2 A1) -(4aR, 6aR, 14aS)-N-[(2,4-T] ZF ¢ = 5 d )W & |-12-3} o] E2 A]-11, 13-T] & 2
1,3,4,4a,5,6a,7,11,13, 14a-d|7}eto| =2 -20-9 ) £ [1',2" :4,5] 9 &} = [1,2-a] [3, 1| HIEALZ-10-7} 2 B A0 =

F
a)
ZhAI W] -(4aR, 6aR, 14aS)-N-[(2,4-0] EF 223 )W E |-11,13-t] $4-12- [((FAIHE)SA]-
1,3,4,4a,5,6a,7,11,13, 14a-d|7}8lol =2 -2H-F 2] = [1',2" :4,5] 3] &4 =[1,2-a] [3, | | HIZA} A -10-7} 2 EA} |
=,  FGAH-A2-2-slo| EFZ AW E-1-Alo| F 2ol Flo|=2F2#to]=(24 mg, 0.186 mmol)E 2 49

e (fH=)S st UZ22uer o A AL, TS WP-7FE R Y| o] E (Argonaut Technologies)
2 A7, O EFES 308 T WAL, WP-7IERHEHUEES o3z AASIH. =z oful fAS
16a(29 mg, 0.0617 mmol)E Frale mlolaZdolH &7|2 o] FAIZTE. g Ef“—ﬂ i*&é A7WNRL, 1 &

9 140TOA 10% Bt AGART. 1 ATHE AYIE g AetolE oA FFARD, 1 BAL A

, =

7b A AzvtEad ] (0-12% Wgkg/ 2z el el o8 gsiaA, °+E1t AdEs AN AR
Algst At

"H NMR (CDCl) 8 10.40 (m, 1 H), 8.35 (s, 1 H), 7.60 (m, 2 H), 7.34-7.26 (m, 4 H), 6.80 (m, 2

H), 5.35-5.23 (m, 2 H), 5.13 (m, 1 H), 4.77 (m, 1 H), 4.70 (m, 2 H), 4.22 (dd, J = 13.2, 3.2 Hz, 1

H), 4.07 (dd, J = 13.2, 6.4, 1 H), 3.96 (m, 1 H), 3.76 (dd, J = 11.2, 4.4, 1 H), 2.22 (m, 1 H), 1.84

(m, 1 H), 1.74-1.40 (m, 6 H), 1.17 (m, 1 H); ES” MS: 550 (M +1).
b) ZhA W] -(4aR, 6aR, 14aS)-N-[(2,4-t] &7 2 29 ) vl & |-12-3F o] =5 A]-11,13-1] S A=

1,3,4,4a,5,6a,7,11,13, 14a-d7}slo]| =2 -20-9] 2 =[1',2" 4,519 &FA =[1,2-a] [3, 1] FAL A -10-7}F 2 F-A1 A

ey

2 Al u]-(4aR,6aR, 14aS)-N-[(2,4-t] ZF e 2d ) d ]-11, 13-t S4-12-[ (A &) S A |-
1,3,4,4a,5,6a,7,11,13, 14a-dl7}8lol = 2-20-F 2] = [1',2" :4,5] 9 A [ 1,2-a][3, 1|1 ZA} A -10-Ft 2 EA 0| =

(13 mg, 0,0236 mmol)S E|E#}elo]=2F koAl &alAIZAIL, 10 w.t.% Pd/C (13 mg)S FH7/MNHAT. Fi2=S
L9 F3 o8 AU e, 1 EFES whEo] TLC(5% HEE/tER2dehdd 93] hdel 444
f7FA] 1 atm FEollA] 18 A|ZHE¢ WHEAIR DP THFES AHNEE T AL, WEHE/SEZXEER
LA AL, 2 AFEE A sl FFA AL, HPLCAl o8] A3A A FA 3HE(7.3 mg, 73%9)S AU}
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on

£=40l 10-1580310

"H NMR (CDCl3) & 12.45 (m, 1 H), 10.38 (s, 1 H), 8.30 (s, 1 H), 7.32 (m, 1 H), 6.83-6.76 (m, 2 H),
5.23 (m, 1 H), 4.75 (m, 1 H), 4.63 (m, 2 H), 4.26 (m, 1 H), 4.12-4.01 (m, 2 H), 3.83 (m, 1 H), 2.30

(m, 1 H), 1.91 (m, 1 H), 1.80 (m, 1 H), 1.67-1.40 (m, 5 H), 1.20 (m, 1 H); ES* MS: 460 (M +1).
[1315]

[1316] 2 A o) 7-36: gh A1) -(4aR, 6aR, 14aS)-N-[ (4-ZF 0 23| d) W & ]-12-3} o] =2 A -11, 13-T] & &~
1,3,4,4a,5,6a,7,11,13, lda-t|7}8Fo] =2 -21-9] @] [ 1',2' :4,5] 3 @} = [ 1,2-a] [3, 1] HEA}2-10-7} 2 2 A}

-y

[1317]

[1318] a) ZhA v -(4aR, 6aR, 14aS)-N-[ (4-ZF 29 d)HE ]-11, 13-t A -12- [ (A I W &) S A] |-

1,3,4,4a,5,6a,7,11,13, 14a-d7}slo]| =2 -20-0] 2 =[1',2" :4,5] 9 &FA =[1,2-a] [3, 1] FAL A -10-7}F 2 F-A1 A
. Ard Z-350 7IAlEe] A A AR E o R, gRAE]-A]2-2-sto] EEA W E -] -ALo]| S 2 E A o] 1
stole2F2e}o]=(50 mg, 0.303 mmol) Z 16(45 mg, 0.0995 mmol)Z ¥ #}AH]-(4aR,6aR, 14aS)-N-[ (4-=F
eI E]-11,13-v=4-12-[(#A I e )=A]]-1,3,4,4a,5,6a,7,11,13, 14a-d| 7} 3to| =2 -20-v] 2] = [1',2":
4,519 2t 21, 2-a] [3, 11 HFAR-10-7h2BRAI =48 mg, 91%)E A wA = Az3kic),

'H NMR (CDCly) 8§ 10.42 (m, 1 H), 8.37 (s, 1 H), 7.59 (m, 2 H), 7.38-7.24 (m, 5 H), 6.98 (m, 2

H), 5.26-5.18 (m, 2 H), 5.07 (m, 1 H), 4.74 (m, 1 H), 4.62-4.51(m, 2 F0), 4.20 (dd, J = 13.6, 4 Hz,
1 H), 4.04 (m, 1 H), 3.91 (m, 1 H), 3.71 (dd, J = 11.3, 4.8 Hz, 1 1), 2.18 (m, 1 H), 1.82 (m, 1 H),

1.73-1.63 (m, 2 H), 1.62-1.56 (m, 2 H), 1.48 (, I H), 1.38 (m, 1 H), 1.14 (m, 1 H); ES* MS: 532

(M +1).
[1319]

[1320] b) 2FAW]-(4aR,6aR, 14aS)-N-[ (4-ZF 2 2o Y)Wl ]-12-5}o] == A]-11,13-152%-1,3,4,4a,5,6a,7,11,13, 14a-
H7tsto| e 2-20-9 ] = [1',2":4,5] 9 2} A x=[1,2-a][3, 1] HISAR-10-7} 2 EA 0 = AA 4o 7-379] 7] % 9]
A A FARSE B oR | 2RA-(4aR,6aR, 14aS)-N-[ (4-FF 29 d) e ]-11, 13-t - 12-[(Fd v e) &
Al1-1,3,4,4a,5,6a,7,11,13, 1da-d| 7}slo] E2-20-F ] £ [1',2':4,5]F A = [1,2-a] [3, 1| EAL A -10-7} 2 =

A= (37 mg, 0.0696 mmol) = 10 w.t. % Pd/C (3 mg)ZH-E] HPLC o] 93t A3} & %A 3&dE (18 mg,
58%)S A ;AR A2}

'H NMR (CDCly) & 12.47 (s, T H), 10.39 (m, T H), 8.32 (s, 1 H), 7.30 (m, 2 H), 6.98 (m, 2 H),

5.22 (m, 1 H), 4.74 (m, 1 H), 4.58 (m, 2 H), 4.28 (dd, J = 13.2, 4 Hz, 1 H), 4.12-3.98 (m, 2 H)

>

3.81(dd, J=11.6, 4.8 Hz, 1 H), 2.29 (m, 1 H), 1.91-1.19 (m, § H); ES* MS: 442 (M +1).
[1321]

[1322] A 7-37:  ZFAIH-(3S,4aR,6aR, 14aS)-N-[(2,4-TEF 229 d) v 2 ]-12-3} o] =FA]-11, 13- & 4-3-7d -

- 126 -



[1323]
[1324]

[1325]
[1326]

[1327]
[1328]

[1329]

S55451 10-1580310

1,3,4,4a,5,6a,7,11,13, 14a-d7}8}o] =2 -20-F 2] = [1',2"' :4,5] 9] A =[1,2-a] [3, 1 | ¥ H AL -10-7} 2 E-A} v

a) A 7]-(3S, 4aR, 6aR, 14aS)-N-[(2,4-T| S F 229 d) & ]-11, 13-t & A&-3-w d-12-[ (A d v &) A ] -
1,3,4,4a,5,6a,7,11,13, 14a-d7}5to] =2 -20-M 2] =[1',2" 14,519 2} A =[1,2-a] [3, 1] FHAL-10-7+ 2 EF Al
=, A Z-350] Z1AE] dE AT FARE o R, #Av-[(1R,2S,55)-2-0k1] le-5-F D Alo] SR E A | |
e slo|l=2F 2ol (32 mg, 0.160 mmol) 2 16a (30 mg, 0.064 mmol)ZH-E] Z}A|0]-(3S,4aR,6aR, 14aS)-
-[(2 4" EFFezdd)we]-11,13-t= —3—Jﬂg—1z— (Fldmle)=A1-1,3,4,4a,5,6a,7,11,13, 14a-vl 7}3}
o]gg—m{—ﬁ}a (11,214,519 @A) = [1,2-a] [3, 1] H5AA-10-7F 2 5 A = (35 mg, 88%)E A mAR A%
sHTt.

"H NMR (CDCL) § 10.41 (m, 1 H), 8.38 (s, 1 H), 7.66 (m, 2 H), 7.40-7.26 (m, 6 H), 6.81 (m. 3

H), 5.32-5.25 (m, 2 H), 5.17 (m, 1 H), 4.89 (m, 1 H), 4.66-4.62 (m, 2 H), 4.26 (dd, J = 13.6, 4 Hz,

1 H), 4.13-4.04 (m, 2 H), 3.85 (dd, J=11.2, 4.4 Hz, 1 H), 2.56 (m, 1 H), 2.37 (m, 1 H), 2.03-1.64

(m, 6 H); ES" MS: 626 (M +1).
b) A 1] -(3S,4aR, 6aR, 14aS)-N-[(2,4-t ZF 2 2 #d) W& ]-12-3} o] =5 A]-11, 13- 1] £ 4-3-5 -
1,3,4,4a,5,6a,7,11,13, 1a-tvl7}8lo] = 2-20-9] & = [1',2' :4,5] 9 &F A %= [ 1, 2- a][3 1WA M 10-7F 2 B A}1n)

=, A E)-(3S,4aR, 6aR, 14aS)-N-[ (2,4-0 ZF 22 d )& ]-11,13-1 % A-3-HA - 12-[(FA I | &) S A] |-
1,3,4,4a,5,6a,7,11,13, 14a-dl7}8lol =2 -2H-F 2 =[1',2" :4,5] 9 &A= [ 1, 2- a][S IIE }{ 10-7t2 B A =

(27 mg, 0.0432 mmol)=E wWEr-Eo A AEAIZ I, 10 w.t. % Pd/C ( 3 mg)S 78, F45 o8 W A~
g S8 whgo] TLC (5% HlerE/TEZ2dehdl o3 dol A4E w7t WEAZY. I dgds We
E/EREXFOR §Eete AHNEE Ed AFAHE, 2 AHES T shelA sFAFAL HPLC o o
QA A EA FFE (13 mg, 570 = 2 A AAZ A3t

'H NMR (CDCl;) & 12.40 (brs, 1 H), 10.37 (m, 1 H), 8.32 (s, 1 H), 7.37-7.28 (m, 3 H),
7.24-7.15 (m, 4 H), 6.79 (m, 2 H), 5.78 (br s, 1 H), 4.85 (m, 1 H), 4.62 (m, 2 H), 4.29 (m, 1 H),
4,16-4,09 (m, 2 H), 3.92 (dd, /= 11.6, 4.8 Hz, 1 H), 2.58 (m, 1 H), 2.46 (m, 1 H), 2.07-1.64 (m, 7
H); EST MS: 536 (M +1).

A Al 7-38:

F  ZHAIT-(4aS,6aS,14a5)-10-({[(2,4-T] EF e 2o ) E Jolr =72 R d)-6-(2-HEd X 24 )-11, 13-t %
-1,2,3,4,4a,5,6,6a,7,11,13, lda-SH7}slol =292 & [1',2':4,5]9 A x=[1,2-a] A U}ZEH-12-F 0| E

£
et
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[1330]
[1331]

[1332]

[1333]

[1334]

[1335]

on

£=40l 10-1580310

a) A -1, -t HEel e [(1S,2R)-2-(tel =FA v e)Alo| 2 |7l2no] B, ZAu]-[(1R,2S,55)-
2-oln] -5- dAlo] F 2 A W etS slo]l= 2 F 2 dlo|= (800 mg, 4.82 mmol)ZS MeOH (40 mL)elA -&afAFaL,
H (1, 1-tdged) f7lERdo]lE (1.16 g, 5.30 mmol) 2 EFo|dolyl (4 mL, 28.92 mmol)S
A7 Ea, 1 EFELS 18A17F B FHl oA wuksgitt. 1 £WlE 79 stel A AASY R, oE o}
AdelE 2 4 ¥3lEl 2w HolFFERYCEE HUela, I APES dEolMHo|ER FEI6T. §
FEH F71ES 2F AHOE oA ARAAL, 11 &vlE 7 st A AT AEgt A FRvtE Y
1 (olg olAHle]E Ful &2 o dig] 9:1 @k o’ oM H o E)el o9& Atz 1,1-tHdd " hAnl-
[(1S,2R)-2-(BFol =F A vlR)Alo] S 2 A | 7L 20l o] E (934 mg, 85%)E M IAZ AFstt.

'H NMR (CDCl3) & 4.87 (m, 1H), 4.03-3.95 (m, 2 H), 3.26 (m, 1 H), 3.15 (m, 1 H), 1.73-1.48

(m, 5 H), 1.38 (s, 9 H). 1.27-1.15 (m, 3 H), 0.887 (m, 1 H).

b) A -1, -t e Ee e [(1S,2R)-2-E2UAte| S 28 A |7 2nldo]E. -78 °( oA fEZ==dgk (3
mL) W gElgdZAo]= (0.2 mL, 2.88 mmol)9] &oo] S48 FZelo]=(0.72 mL, 1.44 mmol)E A WA
A7bed. 2 EEES 10 BEet avteia, tER 2w i A1, -t e [(1S,2R)-2-(&}o]
A E)ALo] Z 2 A 7= HM| o] E(220 mg, 0.961 mmol)E HARWA oz Hrlslda 1083+ wuksksitt,
2ol &o}v1(0.53 mL, 3.84 mmol)& A3 Arbebglar, 1 wkgES -78 oCollA 1 Al EoF wwkalola, F
22 Z4eEt. B8 Hrbeia, AAES UIFEERraer 2. 5dd e

R, 2\ ATCIE oA ARAIHTE. 7S stllAe] &) AAE gAlv-1, 1-vHdel " [(1S,2R)-2-%
UAto| Z 28 A |72k o] E (223 mg, FHO=)

S & (mo | o

A}ol

il

wehd ez AFH,

'"H NMR (CDCL) § 9.61 (s, 1 H), 5.19 (m, 1 H), 3.88 (m, 1 H), 2.61 (m, 1 H), 1.85 (m, 1 H),
1.63-1.49 (m, 4 H), 1.37-1.16 (m, 12 H).

c) A1, -t e ((1S,29)-2-{[(2-vd Z2d)olu| = |ud } Afo]S 2 &) 720w E.  ZAH]-1,1-
gudoe  [(1S,2R)-2-F2UAto]F 23 A |72 R o] E (223 mg, 0.982 mmol)E UFEZo|EA
SA AL, 2-vdZ=2E)olql (0.15 nl, 1.47 mmol) B A&F EoPSARZEslo|=gto]= (290 mg, 1.37
mol)E H7eFlar, a8a WEES FH 24 18AIZF ot wuksGith. 4 AF vlolTtE R0 ER
Arretdal, AMES vFEaduon FEIQT. 53 FFES 4F AYlE oA dAxAIHL, &
5 7SF sl A AAAFT. Ayt A A2etEa Y (YIEZ2HE to 1% GEF Sto|=FA0l= 19% HEHE
80% TIEZ==vgt Ful &2) o 9d Hi= FAu-1,1-tdEdE ((1S,29)-2-{[(2-WEZ=2F)o}n] =]
giato|F R A)FtEutH o] E (112 mg, 40%)E FHA A ¢le ed& A5t
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[1336]
[1337]

[1338]

[1339]

[1340]

[1341]
[1342]

[1343]

on

££40l 10-1580310

"H NMR (CDCl;) 8 6.06 (brs, 1 H), 3.76 (br s, 1 H), 2.63 (m, 1 H), 2.43-2.37 (m, 2 H), 2.25

(m, 1 H), 1.81 (m, 1 H), 1.71-1.59 (m, 3 H), 1.44-1.32 (m, 14 H), 1.27-1.19 (m, 2 H), 0.866 (m, 6

H).
d) AW - (1S, 28)-2-{ [ (2-Hd 22 F)o}n| = || JAlo] F 2 8 stelr] sfo]| =R E 2 2ol =,
A A o 7-3° 7 A = o] A= A frALgH W oR, gA]-1, -t gel g

((1S,29)2-{[(2-vE Zzd)olu] =&} Alo]FZ&A)72nlo]E (112 mg, 0.394 mmol)ZH-E] (1S,25)-2-
{[(2-Hvgz2g)oln] = ]ue Ato] E 23 Mtolrl slo]=2F Zalo]= (130 mg, > 100%)E A uA= A %3+
c}.

"H NMR (Ul Bt 2-d,/CDCls) 8  8.68-8.28 (m, 1 H), 3.62 (brs, 1 H), 3.26 (m, 1 H), 2.83-2.78 (m,

3 H), 2.54 (brs, I H), 2.12 (m, 1 H), 1.82-1.66 (m, 3 H), 1.53-1.39 (m, 5 H), 0.96 (m, 6 H). 0.766

(m, 1 H).
e) A1 -(4aS,6aS, 14aS)-N-[(2,4-t] ZF o 2o d )€ |-6-(2-v € Z 22 )-11, 13-1] &2~ 12-[ (F ]
€)21]1-1,2,3,4,4a,5,6,6a,7,11,13, lda-Ed|7}slol =29 2] =[1',2':4,5] &R x[1,2-a]FAI=A-10-7}2
AR =, A A el 7-3501 71 2 =] o Q= A3} AR W o @

ZAm-(1S,25)-2-{[(2-Ad Z2 D) oln| =] & Alo]| F 2 A toly] slo] =2 FZa}o]= (130 mg, 0.508 mmol) H
16a (55 mg, 0.117 mmol) S ZX-E ZpAu|-(4aS,6aS,14aS)-N-[(2,4-T)ZF o 2dd) v g ]-6-(2-vd 2 g)-
11,13-9& 2-12-[(Ad W E) S 211-1,2,3,4,4a,5,6,6a,7,11,13, 14a-Ld7}8to] =29 2 2 [1',2' :4,5] A=
[1,2-alFAE0-10-7F2H5AM = (44 mg, 62%)F 12: 1 d.r. =2 A=A

'H NMR (CDCL) 8 1046 (m, 1H), 8.33 (s, 1 H), 7.59 (m, 2 H), 7.37-7.24 (m, 4 H), 6.79 (m, 2
H), 5.30-5.23 (m, 2 H), 4.75-4.56 (m, 3 H), 4.23-4.09 (m, 3 H), 2.69-2.66 (m, 2 H), 2.21-1.98 (m,
3 H), 1.80 (m, 1 H), 1.71-1.33 (m, 6 H), 1.26-1.19 (m, 2 H), 0.810 (m, 3 H), 0.720 (m, 3 H); ES*
MS: 605 (M +1).

f) A W= (4a$,6aS,14aS)-N-[(2,4-T) EF 2. 29 d )W |-12-3l o] EFA]-6-(2-HF 2 2 )-11,13-T] 4~
1,2,3,4,4a,5,6,6a,7,11,13, lda-S o) 7}slo| =29 gl = [1',2":4,5] 9 A = [1,2-a] AUZHU-10-7} 2 EA} 0] =
AA ] 7-379] 1Al dE= A} FARE oz gkAlu]-(4aS, 6aS, 14aS)-N-[(2,4-T| ZF 2 25 d ) v €l |-6-
(2-Wez23)-11,13-0 = 2-12-[(AdrEd)=2A]]-1,2,3,4,4a,5,6,6a,7,11,13, 1da-EH| 7}sto| = 2T 2] £ [ 1",
2':4,5] YA x=[1,2-a]l AYVE=H-10-7}E2EEAII = (39 mg, 0.064 mmol) 2 10 w.t. % Pd/C (7 mg) C.ZH-H
A 1] -(4aS, 6aS, 14aS)-N-[(2,4-T] ZF 2. 29 d) vl € ]-12-3} o] =FA]-6-(2-HP Z 2 )-11,13-T] &4
1,2,3,4,4a,5,6,6a,7,11,13, lda-S o) 7}slo| =29 gl = [1',2':4,5] 9 A %= [1,2-a] AUZU-10-7 2 EA 0| =
(36 mg, > 100%) & 158 TAZ 333t

"HNMR (CDCL)8  12.60 (brs, 1 H), 10.43 (brs, 1 F), 8.25 (s, 1 H), 7.35 (m, 1 H), 6.78 (m, 2
H), 477 (m, 1 H), 4.63 (m, 2 H), 4.49 (br s, 1 H), 430-4.13 (m, 2 H), 3.63-3.40 (m, 2 H),

2.88-2.71 (m, 2 H), 2.32-2.21 (m, 2 H), 2.05 (m, 1 H), 1.88-1.11 (m, 7 H), 0.830 (m, 3 H), 0.760

(m,3 H); AP'MS: 515 (M +1).
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[1344] g) 2E 2hA| 1 (4aS,6aS,14a8)-10-({[ (2, 4-YZF e 2 d) e Joln =} 7t 2R D) -6-(2-WE L2 I )-
11,13-t]22-1,2,3,4,4a,5,6,6a,7,11,13, 14a-EH 7}t | =2 9@ L [1',2':4,5] 9] 2} = [ 1, 2-a ] A=A -12-
SYolE. AAd Z-19 7= d= A FARRE Byoez | ghAu]-(4aS,6aS, 14aS)-N-[(2,4-1 ZF 2 2 ¥
d)u e ]-12-3l0]| =2 A]-6-(2-W Y X 2 H)-11,13-] % %-1,2,3,4,4a,5,6,6a,7,11,13, lda- S H| 7}8lo| =2 9] 2| &
[1',2":4,5]9 A x[1,2-a] AYZED-10-7F 2 EAH = (37 mg, 0.071 mmol) 2 1 N &F dlo]=Exlol= (0.07

nL)ZRE FA 3FgES =dd 1A (26 mg, 68 9)E A3

"H NMR (DMSO-ds) & 10.73 (m, 1 H), 7.94 (s, 1 H), 7.32 (m, 1 H), 7.19 (m, 1 H), 7.00 (m, 1 H),
4.59-4.41 (m, 3 H), 428 (m, 2 H), 4.14 (br s, 1 H), 2.63-2.60 (m, 2 H), 1.98-1.61 (m, 5 H),
1.48-1.36 (m, 4 H), 0.997 (i1, 3 H), 0.760 (m, 3 H), 0.660 (m, 2 H); AP" MS: 515 (M +1 of free

acid).
[1345]

[1346] AA e 2-39:
[1347] (6aR,7aS,11a8)-N-[(2,4-H & F 22 d) & ]-1-3fo| =5 A]-2,13-H] £ 4-2,6a,7,7a,8,9,10,11, 11a, 13-H 7}3}
o= 2-6H-¥|%E[1',2':4,5]9 A (1, 2-a] N =o Nt} 2 |e-3-FI2HAI = & AA]e] 7-40: (6aS,7aS, 11aS)-

-[(2,4-tEF e 29 d)v e ]-1-3}o] == A]-2,13-T] & 4%-2,6a,7,7a,8,9,10,11, 11a, 13-t 7}8} o] = 2 -6H-3] 2] =
[1',2':4,5]9 24 x[1,2-a] Wl Z o] v T} 2 | e-3-F 2 EAH| =

[1348]

[1349] a) (6aR,7aS,11aS)-N-[(2,4- | EF 2 d)HE]-2, 13- - 1-[(FAdH ) S A ]-
2,6a,7,7a,8,9,10,11,11a,13-t|7}eto| =2-6H-F 2] = [1',2':4,5] F&}A]=[1,2-a] ¥l= 1ulD}+—3 I} 2 B b
= L (6a$,7aS,11aS)-N-[(2,4-0] EF 2 25 d) € ]-2, 13-t &&-1-[ (A &) SA] |-
2,6a,7,7a,8,9,10,11,11a, 13-9|7}5}e] =2 -6H-F 2] =[1',2' :4,5]F &2 =1, 2-a] Wl = o] 145—3 Ft2EA =
A 7-20] 71AE S e A FAEE oz [(1S,25)-2-otu| eAlo] F R A Jolwl (122 mg, 1.07 mmol)
2 16a (200 mg, 0.426 mmol) S ZF-E] (6aR,7aS,11aS)-N-[(2,4-t]ZF 2 ) E]-2,13-t] 5 A-1-[ (3
€)% A]-2,6a,7,7a,8,9,10,11,11a, 13-d7}sle| E2-60-H 2 = [1',2':4,5] A x=[1,2-a] WZon|t}E-
3-7t2EA = (58 mg) % (6aS,7a$,11aS)-N-[(2,4-t]EF . 29d)Wd]-2,13-t] S2-1-[ (AW d) A ]-
2,6a,7,7a,8,9,10,11,11a,13-d|7}5to| =2 —6H-T] 2| = [1',2' :4,5] T 24| %[ 1, 2-a ] Wl Zo| ] T} Z-3-F} 2 EA 0| =
(10.6 mg)E A7t A A=vEIHT (0-120 vTS/HI 22 )& AREste] FadAlolddAe] w2 +
RE Sel= (6aR,7aS,11aS)-N-[(2,4-H EF 2o d)HE]-2, 13-t S a-1-[(HdHE) S A ]-
2,6a,7,7a,8,9,10,11,11a, 13-dl7}eto] =2-6H-7] 2 = [1',2':4,5] |e}A|[1,2-a] #WlZo|n|t}H-3-7} 2 E A0
= (major):

"H NMR (CDCl3) & 10.40 (m, 1 H), 8.33 (s, 1 H), 7.57 (m, 2 H), 7.40-7.25 (m, 4 H), 6.8 (m, 2
H), 532 (d, J= 10 Hz, 1 H), 5.13 (d, J= 10 Hz, 1 H), 4.64-4.58 (m, 3 H), 4.21 (dd, J=12.4, 3.2
Hz, 1 H), 3.79 (m, 1 H), 3.04 (m, 1 H), 2.73 (m, 1 H), 2.53 (m, 1 H), 2.01-1.79 (m, 4 H), 1.36-1.24

(m, 4 H); ES*"MS: 535 (M +1).
[1350]

[1351] (6aS,7aS,11aS)-N-[(2,4-0] EF .29 d)vd ]-2, 13-t &A-1-[ (A D &) AT |-
2,6a,7,7a,8,9,10,11,11a, 13-t 7}8lo) =2 -6H-T 2| = [1',2':4, 5] &A= [1,2-a] Wl = o] v| T} Z-3-7} 2 B Alu| =
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[1352]
[1353]

[1354]

[1355]
[1356]

[1357]
[1358]

on

E=05] 10-1580310
(vloly F-EYA o] DA (minor diastereomer)):

'HNMR (CDCL) 8 1033 (m, 1 H), 8.28 (s, 1 H), 7.61 (m, 2 H), 7.39-7.28 (m, 3 H), 6.79 (m, 2

H), 5.29(d, J=9.6 Hz, 1 H), 5.05 (d, /= 9.6 Hz, 1 H), 4.84 {(m, 1 H), 4.60 (m, 2 H), 3.90-3.84 (m,

2 H), 3.07 (m, 1 H), 2.75 (m, 1 H), 2.49 (m, 1 H), 2.07 (m, 1 H), 1.90-1.51 (m, 4 H), 1.33-1.19 (m,

4 H); MBS data matches that of its diastereomer,

NS dolet= ole] F-EAA ] AA ] Aol mjA et

b) (de E9 7-39). (6aR,7aS,11aS)-N-[(2,4-t ZF 2. 25 d)wd]-1-3} ]| EFA| -2, 13-T] F 4~
2,6a,7,7a,8,9,10,11,11a, 13-tl7}elo] = 2-6H-3] 2] = [1',2" :4,5] 3 2} A = [ 1, 2-a ] Wl = o] ] T} Z-3-7} 2 EAbm| =
AAe] 7-379] 7]AE o] = Aol FARE WHow @A a (6aS,7aS,11aS)-N-[(2,4-t]ZF o 2ud)dE]-
2,13-t & A-1-[ (A d g )= A ]-2,6a,7,7a,8,9,10,11,11a, 13-d|7}8le) =2 -6H-F | & [1',2"' :4,5] T A =[1,2
—alWlZz oM thE-3-FF 2 /A = (7 mg, 0.0131 mmol)el 4] Alz¥ wloly REYPA o] ddA L 10 w.t. % Pd/C
(vl &) 2HH (6aR,7aS,11aS)-N-[(2,4-t1 ZF 2 2H )M & ]-1-3}o] =ZA]-2,13-1] & 4~
2,6a,7,7a,8,9,10,11,11a,13-dH7}slo] =2-6H-H 2] =[1',2" :4,5] F &A= [1,2-a] = o] vt} &-3-Ft 2 B A0 =

(2.8 mg, 48%)E HPLC AA$F AlZ&Tt.

'HNMR (CDCL) 8 12.15 (brs, 1 H), 10.42 (brs, 1 H), 8.31 (s, 1 H), 7.36 (m, 1 H), 6.80 (m, 2

H), 5.01 (m, 1 H), 4.63 (m, 2 H), 4.16 (m, 1 H), 3.96 (m, 1H), 3.06-2.93 (m, 2 H), 2.6! (m, 1 H),

2.18 (m, 1 H), 1.93 (m, 1 H), 1.60-1.13 (m, 4 H), 0.893-0.840 (m, 2 H); ES" MS: 445 (M +1).

c) (g B9 7-40). (6aS,7aS,11a8)-N-[(2,4-t| ZF 2 2Hd) M & ]-1-5}o| == A]-2,13-1] & 4
2,6a,7,7a,8,9,10,11,11a, 13-d7}eto] = 2-6H-T] & £ [1',2" 14,519 A =[ 1, 2-a] Wl Z o] n| T} Z-3-F} E B ApH| =
AAe 2-3790 Z1AES = A FARE HHoR, wAl adA Az wolx FEJAIAAEA (30 mg,
0.0561 mmol) 2 10 w.t. % Pd/C (Zv} <F)RHEE, (6aS,7aS,11aS)-N-[(2,4-t]ZF o 2¥d)HEd]-1-3lo| ==

Al-2,13-t154-2,6a,7,7a,8,9,10,11,11a,13-d|7}3l ] =2 -6H-] 2] ;= [1',2" 14, 5] 9] &4 == [1, 2-a |l = o] m| v} Z-
FEEAM =S A 1A (15 mg, 60%) %2 HPLCOl <3 43} $ A =313},

"H NMR (H & 2-d,/CDCL) 8 10.41 (m, 1 H), 8.25 (s, 1 H), 7.30 (m, 1 H), 6.77 (m, 2 H), 4.77
(m, 1 H), 4.57 (m, 2 H), 4.45 (m, 1 ﬁ), 3.9 (m, 1 H), 3.12 (m, 1 H), 2.67 (m, 1 H), 2.12 (m, 1 H),
1.87-1.84 (m, 2 H), 1.47-1.33 (m, 4 H); ES* MS: 445 (M +1).
A4 7-41: (5aS,14a8)-N-[(2,4-t] &F- 2. 25 d ) g ]-11-3}o] =5 A]-10, 12-T] & 4

1,2,3,4,5a,6,10,12,14, 14a-d7}lo| =29 2] = [1,2-a] H 2 =[1',2':3,4] o] v T}2[ 1, 2-d] ] 2} F-9- T 2 F A} 0]

ey
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OH O

\ N\/l"HN
_ H
O

[1359]

[1360] a) (5aS,14aS)-N-[(2,4-T1 &F 2 29 ) W€ ]-10, 12-T] & A-11-[ (W &) S A |-
1,2,3,4,5a,6,10,12,14, l4a-t7}elo| =2 9] 2] 2 [1,2-al 2] = [1',2' :3, 4] o] M| T} [ 1, 2-d ] 9] 2} -9-7} 2 E-A}m|
=, AA 7-189l 7IAE] UYE ALt A HHOE | 16a (50 mg, 0.108 mmol) 2 [(29)-2-F gt
o}yl slol=g2FR2elol= (50 mg, 0.269 mmol, AAld Z-18¢ Z1AF o] U AP} FAREE BHoz AzxH)
o ZHE (5aS,14aS)-N-[(2,4-v&EF 2 2 H )W E |-10, 12-v] S - 11-[(A L WD) & Al |-
1,2,3,4,5a,6,10,12,14, l4a-t)7}elo| =2 9] 2] 2 [1,2-al 2] %= [1',2' :3, 4] o] v T} [ 1, 2-d ] 9] 2} -9-7} 2 E-A}m|
= (40 mg, 78 %)& A F3} ).

"H NMR (CDCl;) 5 * 10.43 (m, 1 H), 8.38 (s, 1 H), 7.59 (m, 2 H), 7.59-7.25 (m, 4 H), 6.81 (m, 2
H), 5.38 (d, /=10 Hz, 1 H), 5.19 (d, J = 10 Hz, 1 H), 4.65-4.62 (m, 2 H), 4.20 (dd, J= 12, 2.8 Hz,
1 H), 4.00 (dd, J = 12.4, 2.8 Hz, 1 H), 3.85 (m, 1 H), 3.74 (m, 1 H), 3.27 (m, 1 H), 2.99 (m, 1 H),
2.43 (m, 1 H), 2.24 (m, 1 H), 1.94-1.87 (m, 2 H), 1.77-1.58 (m, 2 H), 1.39-1.24 (m, 2 H); ES'

MS: 535 (M +1).
[1361]

[1362] b)  (5aS,14aS)-N-[(2,4-T)ZF ¢ 29 d)wd]-11-3}0] =2 A]-10,12-t] 2 4-1,2,3,4,5a,6,10,12, 14, 14a-t]| 7} 5}
olERIE R[], 2-alFFE[1',2":3,4] ol W]t} x[1,2-d]F] & X-9-FF 2 J/AMM| = A A]of Z-37¢] 7] A H o] = A
9} A S W o = (5aS,14aS)-N-[(2,4-0] EF 2. 29 d) e ]-10, 12-T) S 2-11-[ (A v &) AT |-
1,2,3,4,5a,6,10,12,14, 14da-d|7}3to| =29 2| £ [1,2-a] 9] € = [1',2":3,4] o] v T} 2= [ 1, 2-d ] 7] &} 31 -9-F} 2 A1 1]
= (18 mg, 0.0337 mmol) ¥ 10 w.t.% Pd/C (Zv] ¥)o=2RE FA dFES I uA=Z (13 mg, 87%) HPLC
o og g3} & Azt

"H NMR (CDCL) § 11.71 (brs, 1 H), 10.36 (brs, 1 I), 8.31 (s, 1 H), 7.34 (m, 1 H), 6.78 (m, 2
H), 4.64-4.57 (m, 2 1), 4.28 (m, 1 H), 4.12 (m, 1 H), 3.92-3.89 (m, 2 H), 3.22 (m, 1 H), 3.04 (m, 1
H), 2.49 (m, 1 H), 2.28 (i, 1 H), 1.97-1.89 (m, 2 H), 1.78 (m, 1 H), 1.66-1.60 (m, 2 H), 1.43-1.36

(m, 2 H); ES"MS: 445 (M +1).
[1363]

[1364] A 7-42: (4aR,14aR)-N-[(2,4-0 & F 2 29 d)HE |-9-3}o| =& 1A]-8,10-U]=%4-2,3,4,4a,5,6,8,10, 14, 14a-
g 7}sto] E2-1H-T g B [1,2-c]3 8 E[1',2':4,5]9 & x x=[1,2-a] F | d-11-F} 2 EAlA =
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[1366]

[1367]
[1368]

[1369]
[1370]

[1371]
[1372]

[1373]

on
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a) HdH e (2R)-2-(Blol =S A M E)-1-TH el d 725 ol E. AAld Z-3ac] 71A=o] U&= AL FAF
3 owpor  (R)-1-{[(AEHE) A |7tER d }-2-T A g U7t 2 B2 (4,93 g, 18.75 mmol) S 25-E Hdw|
g (2R)-2-(3lol=ZA v E)-1-A 2| A7l 2 B Yol E (2.24 g, 48%)S A4 uAZ Yehas nAgsE o
24 Az},

'HNMR (CDCL;) 8 7.36-7.26 (m, 5 H), 5.18-5.10 (m, 2 H), 4.37 (m, 1 H), 4.03 (m, 1 H), 3.84 (,

m, 1 H), 3.63 (m, 1 H), 2.96 (br s, 1 H), 1.71-1.42 (m, 6 H).

b) Hdue (2R)-2-(AlolmE)-1-FH a2 B Aol E . AAld 7-3b o 7|AH] g A} HA}E
wow  mHdue (2R)-2-(fo| =2 A E)-1-H g dIt2EAHo|E (1.09g, 4.38 mmol) o ZFE Hdwg
CR)-2-({[4-Hed )P xd ]| SA ) -1-F g dyt2 54 o] E (1.05¢, 59% impure with

uncharacterized byproduct)& F74 T4 Qd=2A Azt A FA=ZwlEHT (10-100% g olAEo]E-3)
)& ARgst Ast & AxsY. JhEsitid o] Bt dAldA AFEShe Hol "asta %A &
O Fgo] 543] otstett.  AAle] Z-3cell ZIAEHA ' A fAE e, dAdwd (2R)-2-({[(4-H]
gD AZTI]SA M E)-1-T | g dIt2 2 A g o]E (1.05 g, 2.61 mmol) E AF AloF= (383 mg, 7.82
mol ) Z5-8 #Fdued (2R)-2-(Xol=wE)-1-gH g a2 Aol E (171 mg, 25 H)S =T od=A Az
a3t

'HNMR (CDCI5) 3 7.35-7.29 (m, 5 H), 5.13 (s, 2 H), 4.65 (m, 1 H), 4.10 (m, 1 H), 2.96 (m, 1

H), 2.60 (m, 2 H), 1.82-1.67 (m, 4 H), 1.54-1.39 (m, 2 H).

d) A g (2R)-2-(2-oln o &)-1-F Fg P72 B G o|E. AAld 7-3d o 71AFH] J= A9} FAF
s W oz 7-3d, FHddd (2R)-2-(Alolxwe)-1-FH P72 2 A H o) E (171 mg, 0.663 mmol)ZHE =d
WE (2R)-2-(2-opr| e e)-1- #H| 2| D7t 25 H o] E (119 mg, 68%)E TR 74 7|2 Axs3T).

'HNMR (CDCl;) 8 7.32-7.25 (m, 5 H), 5.08 (m, 2 H), 4.39 (brs, 1 H), 4.01 (brs, 1 H), 2.78 (m,

1 H), 2.60-2.56 (m, 2 H), 1.95-1.86 (m, 3 H), 1.63-1.35 (m, 6 H),

e) {2-[(2R)-2-F g t]d o folTl.  dHduE (2R)-2-(2-o}n| o &)-1-F g d7l2EH o] E (119
mg, 0.454 mmol)E wWlek2o| A A AT 10 w.t.% Pd/C (120 mg)E H7}sldtt. F45 15 # 5o gd948
1
=

to

Ba WEAFL, I NHEES atm 524 SFA TLC (1% URE  slo|=2Alol= 19% wWEFE 80%
Sz 2ue)d] o] <A

o] 24" w7tx j‘C'“‘]Ziﬂr dgtdS WgeR gt Aefo|EE S o3
AR, T ARES FoLAA A stelA #FAA F4 FA AA (58 mg, quantitative)E AT,

"H NMR (CDCL3) § 2.99 (m, 1 H), 2.71-2.66 (m, 2 H), 2.57-2.48 (m, 2 H), 1.72 (m, 1 H),

1.61-1.52 (m, 2 H), 1.48-1.42 (m, 2 H), 1.35-1.25 (m, 2 H), 1.05 (m, 1 H).
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[1374]

[1375]
[1376]

[1377]
[1378]

[1379]

[1380]

[1381]

on
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) (4aR,14aR)-N-[(2,4-T1 EF .29 d )W ]-8,10-t] & 4-9- [ (A I W E) A ] -

2,3,4,4a,5,6,8,10,14, 14a-d7}eto] =2 -1H-3 & £ [1,2-c]1F & E[1",2" 14,519 A =[1,2-a] ¥ &) ] H-11-7} =
Bam=, AAldo 7-350] 7]AE ] I A FARRE BHHe® | 16a (50 mg, 0.106 mmol) 2 {2-[(2R)-2-3] ¥
grjdlogtolnl (58 mg, 0.454 mmol) S EX-E (4aR,14aR)-N-[(2,4-t]ZF o 24 d)wE]-8,10-t] 2 4-9-[ (¥
dwe)22]1-2,3,4,4a,5,6,8,10, 14, 14a-d|7}8Fo] =2 -1H-T 2 = [1,2-c 19 2 = [1',2" :4,5] 9 A =[1,2-a] 7]
YuA-11-7F2HA = (47 mg, 81%)S A Z3k3Tt.

'HNMR (CDCL) & 10.50 (br s, 1 H), 8.33 (s, 1 H}, 7.60 (s, 2 H), 7.38-7.24 (m, 4 H), 6.80 (m, 2

H), 5.29-5.22 (m, 2 H), 4.66-4.56 (m, 3 H), 4.30 (m, 1 H), 4.19 (m, 1 H), 3.78 (br s, 1 H),

2.86-2.80 (m, 2 H), 2.18 (br s, 1 1), 1.94 (m, 1 H), 1.68-1.36 (m, 6 H), 1.23 (br s, 2 H); EBS*

MS: 549 (M +1).

g) (4aR,14aR)-N-[(2,4-t] &2 F 0 =4 d) v & | -9-5} o] =FA]-8,10-t]=4-2 3 ,4,4a,5,6,8,10, 14, 14a-Hl 7}
slol=2-1H-9 2| = [1,2-c]9 el =[1",2" :4,5] 9] 24 =1, 2-a]F 2| Y-11-7t 2 EA 0 = AX|e] 7-379] 7] A E
of A& A FARE WHOR,  (4aR,14aR)-N-[(2,4-HEF 2o d)wE]-8,10-0] S 2-0-[ (A D vl ") $A] -
2,3,4,4a,5,6,8,10,14, 14a-v|7}alol = 2-1H-9] 2] £ [1,2-c]F 2| = [1',2':4,5] 9 2} X =[1,2-a] 9 g m d-11-7} =

EAME (47 mg, 0.0857 mmol) @ Ful k] 10 w.t.% Pd/CE2HE TA F}FES A4 uAZ (19 mg, 54%)
HPLCOl oJ3t g3t 5 Alxshlnt.

'H NMR (CDCL;) 8 10.49 (m, 1 H), 8.29 (s, 1 H), 7.34 (m, 1 H), 6.79 (m, 2 H), 4.67-4.56 (m, 3
H), 4.41 (m, T H), 4.20 (m, 1 H), 3.93 (s, 1 H), 2.94-2.87 (m, 2 H), 2.28 (br s, 1 H), 2.01 (m, 1 H),

1.68-1.54 (m, 4 H), 1.44 (m, 1 H), 1.29-1.23 (m, 3 H), 0.850 (m, 1 H); ES* MS: 459 (M +1),

Aol 7-43: (4R,12aR)-N-[(2,4-0)EF 2 28 d ) W& |-7-3}o| =EA|4-v E-1-(3-H & F-& )6, 8-T] &4~
1,2,3,4,6,8,12,12a-<Elstol =2 9 2| E[1',2' 14,517 A x[1,2-a] ¥ &) 1] H-9-F} 2 EApn| =

k

a)  [(BR)-3-olv] =R e ](3-wdRe)olql falol=2F2eelns HAd 7-320] 7IAH = AR FAME
W o s Azl

'H NMR (400 MHz, CDCI;/CD;0D) & 0.87 (d, J = 5.2 Hz, 6H), 1.32 (m, 3H), 1.61 (m, 3H),

2.10-2.20 (m, 2H), 2.90-3.04 (m, 4H), 3.45 (m, 1H), 8.23 (br, < 1 H), 8.96 (br, < 1 H).__
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[1383]
[1384]

[1385]

[1386]

[1387]
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b) (4R, 12aR)-N-[(2,4-DEF L 2o d) v & ]-7-3} 0] = F A -4~ & -1-(3-W & F-&)-6,8-T] & A&
1,2,3,4,6,8,12,12a-2E}stol =20 g & [1',2":4, 5] A =[1,2-a] P v A-9-F} 2 EAm = T4 3FgES A
Aldl 720l 71AE o] Ad= A A WHES AMESte] T dAIR A|x28GlTE. 16a (40 mg, 0.085 mmol) 2
g [(3R)-3-oln]:=H-E](3-wEFE)oldl (46 mg, 0.35 mmol)E YZF2Z=EHEr (2 mL)olA olHEALT} HFE-A
7 (4R, 12aR)-N-[(2,4-t]ZF o 2o d) v e |-4-md-1-(3-WEd5-4d)-6, 8-t S 2-7-[(H D &) S A ]-
1,2,3,4,6,8,12,12a-SE}slo| =292 2 [1',2' :4,5]9] 814 = [1,2-a] 9 2| W] P-9-F} 2HAM = (44 mg, 90%)E
5oz AFert. o EHES A4 Z-29] 7AlEo] A= A Zo] Al 2 AR FIHAA (4R, 12aR)-N-
[(2,4-0 25220 d) e ]-7-3l0] =5 A-4-HD-1-(3-HF ¥ &)-6,8-t] §2-1,2,3,4,6,8,12, 12a-S E}5to] =
23 %[1",2" 14,519 24A = [1,2-a] T g W] -9-7h2 A = (11 mg, 30%) & 3|4 uAZ AFsAT).

"H NMR. (400 MHz, CDCly) § 0.84 (d, J = 6.8 Hz, 3H), 0.86 {d, /= 6.8 Hz, 3H), 1.24-1.36 (m,
5H), 1.47-1.53 (m, 2H), 2.02-2.11 (m, 1H), 2.36-2.43 (m, 1H), 2.54-2.61 (m, 1H), 2.77-2.92 (m,
2H), 4.16-4.26 (m, 2H), 4.4 (m, 1H), 4.62-4.64 (m, 2H), 4.95-5.02 (m, 1H), 6.75-6.81 (m, 2H),
- 7.31-7.37 (m, 1H), 8.27 (s, 1H), 10.43 (m, 1H), 12.54 (s, 1H); ES* MS: 489 (M+1),

AN 7-44: (45,12aS)-N-[(2,4-0)FF 229 d ) v E |-7-3}o| =EA|4-v E-1-(1-H & ol & )6, 8-T] &4~
1,2,3,4,6,8,12,12a-S}eto| =292 = [1',2':4,5]9 A =[1,2-a] ¥ g n| H-9-Ft 2 EApm] = |

OH O
. o K NJj
_ N N N\/i\N
F O H/I\

a)  [(39)-3-olv]=RE](1-Eo&)olql Halol=2F2eelns HAld 7Z-299] 7IAH = AR FAME
W o Azt

'H NMR (400 MHz, CDCl5/CD;0D) & 1.20-1.25 (m, 9H), 1.93-2.02 (m, 2H), 2.92 (m, 2H),

3.20-3.29 (m, 2H), 8.04 (br, < 1 H), 8.64 (br, <1 H).

b) (45,12a8)-N-[(2,4-t) & F 22 d) | e |-7-3}o]| =FA|-4-w| D -1-(1-H N & )6, 8-T] F A4~
1,2,3,4,6,8,12,12a-FE}sto| =20 E[1',2':4,5] 9 X =1, 2-a] F | H-9-Ft 2 HAM = 3 A =S
Alef Z-2¢] 71 A= A fFARSE WS AREste 7 dAlR AZ3GIYk. 16a (60 mg, 0.13 mmol) ¥
o] 2% [(3S)-3-olr=F-g](1-HEoe)oldl (55 mg, 0.42 mmol)S TEFRZ2HE (2 nl)oA olxEAIC R
- Al A (45,12a9)-N-[(2,4-0 ZF 2o d) e |4-mE-1-(1-H L &)-6, 8-t S a-7-[ (A d W) S A ]-
1,2,3,4,6,8,12,12a-<E}sto| =292 = [1',2':4,5] 9] &A= [1,2-a] F @ v H-9-Ft 2 EA M= (40 mg, 57%) S
5o AFsUt. o BAS HAl Z-24] 7[AlEo] e A A 2 DAR AF3E] (4S,12aS8)-N-[(2,4-T]
Z2owud)md]-7-gto] EEA4-vE-1-(1-M Dl &)-6,8-1]%2-1,2,3,4,6,8,12, 12a-SE}slo] =2 v 2] =
[1',2":4,5]9 A =[1,2-a]F M| H-9-FLEEX 0= (17 mg, 50%)S 3|4 12 AFs3ict.

[
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[1389]
[1390]

[1391]
[1392]

[1393]
[1394]

[1395]

[1396]

on
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'H NMR (400 MHz, CDCly) 3 1.02 (d, J = 6.4 Hz, 3H), 1.07 (d, /= 6.4 Hz, 3H), 1.33 (d, /= 7.2
Hz, 3H), 1.55-1.58 (m, 1H), 1.94-2.03 (m, 1H), 2.70-2.77 (m, 1H), 2.81-2.86 (m, 1H), 3.11-3.18
(m, 1H), 4.17 (dd, J = 3.0, 13.8 Hz, 1H), 4.32 (dd, J = 3.2, 14.0 Hz, 1H), 4.48 (m, 1H), 4.59-4.69
(m, 2H), 4.97-5.00 (m, 1H), 6.77-6.83 (m, 2H), 7.33-7.39 (m, 1H), 8.28 (s, 1H), 10.50 (m, 1H),

12.55 (s, 1H); ES™ MS: 461 (M-+1).

AN G Z-45: (4S,12a89)-N-[(2,4-H &EF 2 29 d) W |-7-3} o] =F5 A -4-w| & -1-(3-m 2 - & )-6,8-T] & A
1,2,3,4,6,8,12,12a- = E}to| =29 2 [1',2':4,5] 9 A =[1,2-a] 9 @ W] H-9-F} 2 H A m| =

OH O

a) [(39)-3-otm:=Re](3-mERre)olyl pslol=gFRalo]|=E 7-320] 7]AlH o] U= AY FAR How
A Z3FA T}

'H NMR (400 MHz, CDCI/CD:0D) 8 0.86 (d, J = 5.6 Hz, 6H), 1.27 (d, J = 6.0 Hz, 3H), 1.58

(m, 3H), 2.03-2.14 (m, 2H), 2.87-2.99 (m, 4H), 3.38 (m, 1H), 8.15 (br, < 1 H), 8.87 (br, < 1 H).

b) (45,12a8)-N-[(2,4-tEF 2 23 d) | & |-7-3}o] =F A -4-w| D-1-(3-H 2 72 )-6,8-T] F A
1,2,3,4,6,8,12,12a-<Elslo| =29 ) ¥ [1',2":4,5]9 A = [1,2-a]F V| d-9-Ft2EA M = T4 3FES A
Ale] Z=20] 1A= e AH FAE WS Abgete] 7 o dAE AZslck. 16a (0.100 g, 0.21 mmol) B
Zawo]~dE [(3S)-3-oln=B-E ] (3-wEeFE)ol7l (0.104 g, 0.66 mmol)S YFZ2WE (2 mL)ol|A] olAEX
I 9EEAIA  (45,12a8)-N-[(2,4-TFF 29 d) e ]-4-v e -1-(3-v D §-2)-6,8- 1 S Aa-7-[ (A d =) & A] |-
1,2,3,4,6,8,12,12a-%E}slo| =2 @] £[1',2':4,5] B x=[1,2-a] F v P-9-F} 2 EA = (88 mg, 72%)2
50w AFsitt. o =dE A Z-20 7IAE d' A} Zol Al 2 GAR FIAIA (45,12a5)-N-
[(2,4-0&F 20 d) e ]-7-3] =5 A -4-H E-1-(3-WE 5§ &)-6,8-0] =%24-1,2,3,4,6,8,12, 12a-FE}slo| =
298%2[1',2":4,5]9 A =[1,2-a] 9 v Hd-9-Ft 2 EA M = (55 mg, 74%)S A &3}

o o

'H NMR (400 MHz, CDCl5) § 0.84 (d, J= 6.4 Hz, 3H), 0.85 (d, J = 6.4 Hz, 3H)

2

1.24-1.37 (m, 5H), 1.45-1.53 (m, 2H), 2.02-2.11 (m, 1H), 2.37-2.44 (m, 1H), 2.56-2.63 (m, 1H),
2.80-2.92 (m, 2H), 4.22-4.29 (m, 2H), 4.45 (s, 1H), 4.62-4.63 (m, 2H), 4.97-5.00 (m, 1H),
6.75-6.82 (m, 2H), 7.31-7.37 (m, 1H), 8.37 (s, 1H), 10.48 (m, 1H), 12.53 (br, 1H); ES' MS: 489

(M+1).
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[1397]

[1398]

[1399]

[1400]
[1401]

[1402]

[1403]

[1404]

on
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AAel 7-46:  (45,12aS)-N-[(2,4-U)ZF o 2o d ) |-7-3}o] =FA|-4-W| & -6, 8-T] & 4-1-(3-¥] 2t d v & )~
1,2,3,4,6,8,12,12a-2E}slo| =2 g = [1',2':14,5] A 1,2-a] 9] g v @-9-F} 2 B 0] =

=

a) 1, 1-guEdE {(19)-1-ve-3-[(3-Ftdve)olr ]2 d}7t2nivo]E.  HIFH Tolls A
7-3290 71A1=0} QlE WAE WHE AREste] Axsh. 101 EFE] T4 T2 w 9 HESo| =R
F& (10 mL) W 1, 1-tdEed [(1S)-3-olv=-1-md X2 d]7t2ud o] E (0.296 g, 1.6 mmol) % 3-¥ ¢l
Ft2 528 = (120 pL, 1.3 mmol)2] &MS olAEAL (374 ul, 6.6 mmol) o2 A& &R aL, 30% F<oF myk
Tt 2F EfolAEARRS o Ego]E (0.444 g, 2.1 mmol)E H7VEQ I, 1 &AL 2 AZF Bl uw
stk WREES AAlY Z-32¢] ZIAIEY dv A H A HAHES WEF st 1, 1-UHEed " {((1S)-1-1]
g-3-[(3-F g e)olr] | 2 }7t2uld o] E (0.245 g, 66%)S FHA S U= AFalgr).

h=

o

<
[¢)

'H NMR (400 MHz, CDCly) 8 1.12 (d, J = 6.4 Hz, 3H), 1.42 (s, 9H), 1.46-1.54 (m, 1H), 1.68 (m,
1H), 2.61-2.75 (m, 2H), 3.73- 3.80 (m, 3H), 4.86 (m, 1H), 7.22-7.24 (m, 1H), 7.68 (d, /- 8.0 Hz,
1H), 8.48 (m, 11}, 8.53 (m, 1H).
b)  [(39)-3-obul i e](3-)eltldug)opul TstolEnduetelng AAd) 7-200] Ao} Sl A F4b
& e ALgatel Az

c) (45,12a9)-N-[(2,4-t] EF 2 29 d) v |-7-3lo| = F A -4-W " -6, 8-T] S 4-1-(3-F| g t] d ¥ & ) -
1,2,3,4,6,8,12,12a-<E}stol =2y 2] =[1',2':4,5]9] &A= [1,2-a] F @ v H-9-Ft 2 BA = FA4] FIFES 2
Alef Z-2¢] Z1AE Ae A fARSE WS AREste 7 dAR Axs¢IYk. 16a (60 mg, 0.13 mmol) B A}
9719 [(39)-3-olm = i-E ] (3-F o dme)oldl (83 mg, 0.47 mmol)S olMEALC R tE2 2w (2 ml)
NA HESAIA  (45,12a8)-N-[(2,4-U)ZF e 29 d)wd]-4-WE-6,8-t] & 2-7-[(F I E) S 1-1-(3-7 gt d
WE)-1,2,3,4,6,8,12,12a-<E}Stol =29 2] = [1',2" 14, 5] EA [ 1,2-a] ] & v d-9-7} 2 BA} 0| = (72 mg,
90 E ESZ AT, o] BAS HAlA Z-24 ZIAEHA A= A 2 GAR FIAA (45,12a5)-N-
[(2,4-0ZF 2 2dd) e ]-7-3o]| E2A-4-v € -6,8-T] & 4-1-(3-F 2t d | €)-1,2,3,4,6,8,12, 12a—=E} 3}
oleguae[1",2":14,5] 9 A = [1,2-a] T H|H-9-Ft2EAIE| = (34 mg, 56%)S 3N uAZ AFsic).

'H NMR (400 MHz, CDCLy) 8 1.37 (d, J = 6.8 Hz, 3H), 1.43-1.47 (m, 1H), 2.12 (m, 1H),
2.60-2.92 (m, 2H), 3.53 (d, J = 14.0 Hz, 1H). 3.82 (d, J = 14.4 Hz, 1H), 4.23-4.31 (m, 2H),
4.55-4.64 (m, 3H), 5.06-5.11 (m, 1H), 6.75-6.82 (m, 2H), 7.20-7.23 (m, 1H), 7.31-7.36 (m, 1H),

7.50 (m, 1H), 7.92 (s, 1H), 8.48 (s, 1H), 10.39 (m, 1H), 12.5 (br, 1[); ES* MS: 510 (M+1).

AR e 7-47: (4S,12a8)-1-Ato| R Z 2 -N-[(2,4-HZSF 2 2Hd) v e ]-7-8} o] == A]-4-w & -6, 8-T] 24—
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[1406]
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[1409]
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1,2,3,4,6,8,12,12a-2E}8lol =29 @] £ [1',2":4,5] 9 2R x=[1,2-a] T & 1| d-9-7} 2 E x| = |

OH O

N N
\ N\/}\N
F 0 HA

a) 11t Rl [(19)-1-vE-3-S 2Tz ]k=vhiel B, 40 © (2 Wb #4 oz uf 1,1-tEel
g [(19)-2-Aohe-1-H el @] k= uh| o] £ (0.656 g, 3.56 mmo )4 ke gole] WA WO 20 B o4
A (14.2 mL, 14.2 mmol) W 1.0 M N9 t]o|ARYUdFulF dlo|=glo|=Z HIMAZYE. wwkS F7) 20
® 5ok o] exold Adetelrh. wehdl §oE Rochelles) HOR AR, T ANEE Lol

Bob wwrstedvh. wAlE Aeel=g %—H AR, EOACOE AR, §71ES A5 A
FENAIL, FU4 ARPPETHZ(10-100% EtoAc/EADAIA 1, 1-0 W Eeld [(19)-1-7"-3- 4=
uhl o] E (0.193 g, 30 )5 FEA g%l A&3k i),

‘H NMR (400 MHz, CDCL) 8 1.22 (d, J = 6.8 Hz, 3H), 1.41 (s, 9H), 2.53-2.65 (m, 2H),
4.08-4.13 (m, 1H), 4.63 (m, 1H), 9.74-9.75 (m, 1H).

b) 1, 1-tdEe g [(19)-3-(Ate]|FRz g Hojuw)-1-HEgZ gz d]|7t2ntdo|E.  BE ¥ tolwl S AAd Z-
320 Z1AE o] e whel ol WA WS AREEt] AxEGitt. ¢ tEERRAdE (10 nl) W1, 1-tiHd
e [(19)-1-HE-3-SAZed]gt2utdo]E (0.178 g, 0.95 mmol) © Alo]EFZZgdolwl (197 plL, 2.85
mol)e] &ML ol EAF (272 nl, 4.8 mmol) o= AHgslg i, 308 = wwtslgltt. AF EgolEARR
slol=glol= (0.444 g, 2.1 mmol)E #7betar, 2 9 20 A|7F ZoF wultslgdel. I ARES A4 7-
320 Z1AH dE #AY 9 A3} AL WMES o 1,1-tHENE [(19)-3-(Ale] R ZZ Polvw]| 1 )-1-HE
zz)7tEntolE (0.136 g, 6302 FHA L9 AlTsiT.

gk
A RkS

"H NMR (400 MHz, CDCl3) § 0.32-0.42 (m, 4H), 1.12 (d, J = 6.8 Hz, 3H), 1.39-1.51 (m, 10H),
1.58-1.92 (m, 2H), 2.05-2.10 (m, 1H), 2.67-2.80 (m, 2H), 3.71 (m, 1H), 4.78 (m, 1H).

¢) [(39)-3-olm=d]rto]Z Rz 2 Tolyl T]glol=RF2elo|=E AA|d 7-29¢] 7]AH o] = AT FaLg
W o R Azt

'H NMR (400 MHz, CDCLy/CD;0D) 3 0.70-0.75 (m, 2H), 0.90-0.94 (m, 2H), 1.18 (d, J= 6.8 Hz,
3H), 1.84-1.94 (m, 1H), 1.97-2.05 (m, 1H), 2.49-2.54 (m, 1H), 2.99-3.04 (m, 2H), 3.23-3.28 (m,
1H).

d) (4S,12a8)-1-Ate]| = Z 2 I-N-[(2,4-T| ZF 2 294 ) v g |-7-8} o] =2 | -4-1| &l -6, 8-T] & &
1,2,3,4,6,8,12,12a-%Elslol =29 2] (1,2 :4,5] 9 e}A| =1, 2-a] H 2 v ©-9-7} 2 BA 0 = 7A| FFES 2
Ao z-2el 71AF o] A= A} FALE WHE ARESe] AlZsTE. 16a (80 mg, 0.17 mmol) E Zajujo] %
[(39)-3-olm =R e |rto] FRZZFolwl (75 mg, 0.59 mmol)S TEFEEME (2 mL)olA oA EAT k-S4
(4S,12a8)-1-Ate] S22 2 H-N-[(2,4-TEF 229 d) v E |-4-HE-6,8-1 X A-7-[(Fd 2 ) SA] |-

1,2,3,4,6,8,12,12a-SEfeto| =29 2] 2 [1',2' 14, 519 &A= [1,2-a] v I-9-7k2 XA = (74 mg, 80%)E
FEo= AFsdtt. o] BAE AAd Z-20] 7IAES gl Al 2 GAR FHAA (45,12a8)-1-Ato]F R TR
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L-N-[(2,4-0&F 220 d)HE |-7-3lo| EEA-4-HE-6,8-T] % 2-1,2,3,4,6,8,12, 12a-KE}slo] =23 2] =
[1',2':4,5]9 28X x[1,2-a] 9 | H-9-F} 2 EA| = (32 mg, 52%)5 3|4 A2 AT}

'H NMR (400 MHz, CDCL;) § 0.37-0.54 (m, 3H), 0.64-0.70 (m, 1E), 1.35 (4, J = 7.2 Hz, 3H),
1.45-1.49 (m, 1H), 1.76-1.80 (m, 1H), 2.03-2.12 (m, 1H), 2.86-2.93 (m, 1H), 2.99-3.04 (m, 1H),
430 (dd, J = 4.0, 13.6 Hz, 1H), 4.49-4.67 (m, 4H), 5.00-5.07 (m, 1H), 6.75-6.82 (m, 2H),
7.32-7.36 (m, 1H), 8.28 (s, 1H), 10.49 (m, TH), 12.53 (s, IH); ES* MS: 459 (M+1).

A Al 7-48:

AAJell 7-48:  (45,12a8)-N-[(2,4-1 EF 2 H )W E |-7-3}o| =F A -4-w e -1-[2-(HE S A]) o & |-6,8-T] &
4-1,2,3,4,6,8,12,12a-%E}3lol =29 2] %2 [1',2' 14, 5] 9 2} A = [ 1,2-a] 9] 2] v ©-9-F} 2 HA}w| =,

e
r

T

a)  [(B9)-3-opv:=Rd][2-(HE A H]elrl Hstol=rFrnete]l=. RHEE Topyl, 1, 1-tjuded
((18)-1-H&-3-{[2-(H Ao & Jo}m =} T2 It Enly o] ES A X|d] 7-479] 7|AE o] Q= Az} GA}S
ez Azsitt. $EHHom, [(39)-3-otvlxmid][2-(MESADE]opl tato|=rz I zeto]| =g A
of Z-29¢ 71AHo] Ade AT} ARG Wi o R Azt

'H NMR (400 MHz, CDCL;/CD;OD) & 1.21 (d, J = 5.6 Uz, 3H), 1.93 (m, 1H), 2.04 (m, 1H),

2.98-3.05 (m, 4H), 3.22 (m, 2H), 3.26-3.31 (m, 4H), 8.06 (br, < 1 H), 8.81 (br, < 1 H).

b) (4S,12a8)-N-[(2,4-H &EF 29 D)W E |-7-3to| =EF A -4-w & -1- [ 2-(H D & A ] -6, 8-T] = A
1,2,3,4,6,8,12,12a-FE}sto| =29 [1',2":4,5] 9 X =1, 2-a] I 2 1] H-9-F} 2 H A0 = XA ES
AAe] Z-20] 71AE ] e A FARE BHE AREStY 7 GAR Az, 16a (60 mg, 0.13 mmol) %
zg woj2® [(39)-3-otv|x=RH][2-(FEdS5ADold]oly] (53 mg, 0.37 mmol)& oFA|EACR TS Z2wWgh
(2 mb)eld  w-SAA  (4S,12a8)-N-[(2,4-t]Z2F o 2o d) g |-4-w D-1-[2-(H D EA] ) ol & ]-6, 8-T] = A-7-
[(AIHED)HA1-1,2,3,4,6,8,12,12a-SE}to]| E2F 2] E[1',2" :4,5] 3] A =[1,2-a] 9] 21| D-9-F} 2 H A =
(47 mg, 63%)2 o= AF3At. o] BAS A d 7-2¢0] 7AH] = Ay} o] Al 2 @A F3}A]
7 (45,12a9)-N-[(2,4-t] EF 2 25 D)W ]-7-3to| =F A -4-w| & -1- [ 2- (W & A o | ] -6, 8-T] = A
1,2,3,4,6,8,12,12a-<Ebstel =29 g £[1',2':4, 5] A [ 1,2-a] T 2] H-9-F} 2 HAM = (38 mg, 97%)E
3|4 AR AT
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[1421]

[1422]
[1423]

[1424]

[1425]
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'"H NMR (400 MHz, CDCl;) 5 134 (d, J = 7.2 Hz, 3H), 1.49 (m, 1H), 2.03-2.12 (m, 1H),
2.67-2.70 (m, 1H), 2.81-2.92 (m, 2H), 3.06-3.15 (m, 1H), 3.30-3.37 (m, 4H), 3.58-3.63 (m, 1H),
420 (dd, J = 3.4, 142 Hz, 1H), 4.50-4.59 (m, 1H), 4.62-4.65 (m, 3H), 5.00-5.03 (m, 1H),
6.75-6.81 (m, 2H), 7.31-7.37 (m, 1H), 8.27 (s, 1H), 10.46 (s, 1H), 12.54 (s, 1H); ES* MS: 477

(M+1).

AN 7-49: Zh AW -(3aS,5aS,13aS)-N-[(2,4-t] EF 2 2o d) v & |-11-3} o] =ZA]-5-(2-H P L = 9 )~
10,12-1]54:-2,3,3a,4,5,5a,6, 10,12, 13-t 7}slo] = 2-1H-Ato] S = A EH e] I 2 =[1',2" 14, 5] 9] &4 A 1= [ 1, 2-
al ¥ r|g-9-7} 2 B Aln| =

a) A m-(1S,29)-2-{[(2-HE z2F)o}u| - [H & }Alo] E R HEoIY Slo|=2F 2 o=,

Ao Z-18a-cot FAMSE W oz ghAW-(1R,29)-2-({[ (1, 1-t el &) A 17t 2 ' d folm| ) Alo] S 2 et
7t=5dqk (255 mg, 1.11 mmol) &= 5] epAlnl-1,1-vudeld [(1S,25)-2-(o}r|eve)Abe] S 24E | 7F =}
wolE (153 mg, 64 % over 3 steps)E 3 HA A7|2A A xsodch. olAFE LU =R 3HA ofu] w3} &
7-38 GA ¢ 2 doll AEe] e dRIE GA-(1S,29)-2-{ [(2-mE Z =) oln| = | v & }Afo] 2 2 el
sto|=2 R eo]= (opn] Ao 2 RE 5 WS ZA105 mg, 39%)E Al&skATt.

'H NMR (M & 2-d,/CDCL)  8.90 (br s, <1 H), 8.64 (br s, <1 H), 8.28 (m, 1 H), 3.97 (br s, 1

H), 3.37 (m, 1 H), 2.83-2.69 (m, 3 H), 2.18-1.69 (m, 7 H), 0.996 (m, 6 I1).

b) 2FA W] -(3aS, 528, 13aS)-N-[(2,4-T] EF L. 29 )W | -11-3} o] EFA|-5-(2-H P 2 28 )-10, 12- 1] 4
2,3,3a,4,5,5a,6,10,12,13a-t7}slo| =2-1H-Ato]| S22 M EH el 2 = [1',2" 14,519 24 A e[ 1, 2-a] 9 2] m| H-9-7}
2EA = AAld 7-359] Z1AE] Q= AT AN W oz @l u|-(18,25)-2-{[(2-WE Z 2 )o}u| ]
W e jato] E 2 HEnoldl sto]=2ZRalo]= 105 mg, 0.434 mmol) 2 16a ( 56 mg, 0.119 mmol) & ZHE 2HA)
1)-(3a$,5aS,13aS)-N-[(2,4-T] EF 2 2 d) W Ed ]-5-(2-WE 22 9)-10,12-t] &2~ 11-[ (A dH ) S A ]-
2,3,3a,4,5,5a,6,10,12,13a-d|7}ato] =2 -1H-Ato] 22 A e e] 2] = [1',2' 4,515 244 %= [1,2-a] 9] &] ] T -9-7}
ZEAME (52 mg, 740)E AZSATE. o] A& AAd z-37¢l] 7IAE] ' WHI A A 2 AR
2R3, webd, @An-(3aS,5aS,13aS)-N-[(2,4-UZF e 29w d]-5-(2-mEd 22 9)-10,12-1 S &
-11-[(Ad ") % A11-2,3,3a,4,5,5a,6,10,12, 13a- vl 7F3t o] = 2-1H-Ato] S 2 e e] 2] = [1',2' 14, 5] 5 2hA) 1=
[1,2-a]9] )P -9-7t 2 5A = (48 mg, 0.081 mmol) ¥ 10% Pd/C (Fv F)oZFE, HA 33+ES HPLCA
o|st s} & (30 mg, 75%) A uA=Z A =3}80T).
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"M NMR (CDClz)  12.59 (s, 1 H), 10.42 (s, 1 H), 828 (s, T H), 7.34 (m, 1 H), 6.79 (m, 2 H), 4.83
(s, 1 H), 4.63-4.58 (m, 3 H), 4.29 (m, 1 H), 4.14 (m, 1 H), 2.91 (m, 1 H), 2.46-2.32 (m, 3 H),

2.15-2.09 (m, 2 H), 1.85-1.61 (m, 5 H), 1.39 (m, 1 H), 0.88 (m, 6 H); ES* MS: 501 (M +1).

A 7-50:  (3R,11aS)-N-[(2,4-T) 2 F 2 25 d) e ]-3-0o| &d-6-3}0] == A]-5,7-1] % 2-2,3,5,7,11, 11a- 3 A}
Slol =2 [1,3]%AFE2(3,2-a] 9 Bl 2 [1,2-d] 9] &1 -8-FF 2 HAPH| =

F O

A SES e z-20] 7A=Y gl A FAS WHS AEEle] T aAR AZEITE. 16a (40 ng,
0.09 mmol) = (2R)-2-0}1|=-1-%-¥F& (0.02 mL, 0.21 mmol)S TIZFZZMEr (2 mL)ol|A] oA EALT uh-3-A] A
(3R,11a9)-N-[(2,4-t)ZF e 2o )M ]-3-o1d-5,7-1 & 2-6-[ (AL ) £ A11-2,3,5,7,11, 11a- S A} 5o = =2
[1,3]5A%2(3,2-al9 2l 2 [1,2-d] ¥ e}X-8-7t2HAm = (40 mg, 93%)E ATt o] A4S AArd 7-2
Oﬂ 1A =] e A Zo] Al 2 GAR F23AFA (3R, 11aS)-N-[(2,4-T1ZF 2 29 d) e ]-3-d &-6-3}o]| =

2A]-5,7-0] & 2-2,3,5,7,11,11a- Ao | =2 [ 1,3] LAFE 23, 2-a] 9 21 [ 1,2-d] F EFH-8-Ft2 BEAju| = (30
mg, 91%)E AN uAZ 333t

'H NMR (CDCl3) 8 11.49 (br, 1 H), 10.28 (m, 1 H), 8.35 (s, 1 H), 7.34 (m, 1 H), 6.79 (m, 2),
5.30 (m, 1 H), 4.62 (m, 2 H), 4.45-4.32 (m, 3 H), 3.93-3.86 (m, 2 H), 2.11 (m, 1 H), 1.65 (m, 1 H),
0.98 (t, /= 7.6 Hz, 3 H); ES" MS: 420 (M +1).
e 7-51: ZFAI 1] -(4aS, 6aS, 14aS)-N-[(2,4-t] EF 2 29 d )W & |-12-3l ]| EFA-6-[2-(4-E 2 Z g d) o
]

=
E1-11,13-t]%4-1,2,3,4,4a,5,6,6a,7,11,13, lda-E | 7}te| 229 2] £ [1',2" :4,5] 9 & A x=[1,2-a] A }=H-
10-7F2 5 A =

a) FAm -1, 1-g e g [(1S,2R)-2-X2HAlo| S 2 A |72l o] B, AA]d] 7-38boll A AlFH HAo=
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FE diord Wy ofel Brh: tEFZ=2mek W Dess-Martin Periodane (564 mg, 1.33 mmol)2] 8-ej @A)
-1, 1-tuEd e [(1S,2R)-2-(Flo]=FA W E)Alo] S 234 |7} 2 ul o] E(305 mg, 1.33 mmol, see example
2-38)5 A4 WAom tEEadet U &Aoo Hreglth.  wEES T 2LdA 1
TLC(1:1 32k: ofld opAlE|o]E KMnO4 stain)oll o] ¢tde] sdd wi7hA] wwksileh. vbg=s
vpolZkE2 R0l E gl AF EjQAFCE S0 FUAAL, HEZRWEOR FEAAL, 4V FFH
S 4w AUE JdA dxzAFt. Aegt A A=utEaH T (0-50% oY ofAMEHelE/ Ak Tl §8])
= 21, g e Ee e [(1S,2R)-2- X2 UALo| S 2 A 720l o] E (280, 93%)E Al&3FAth. NMR Ho]E
= 98 AAd 7-38b Fx.

b) A1 —{[(1S,29)-2-0o}] ,eato] FR2FA W E [ 2-(4-REZ 2 ) ]olyl slo]l=gFagfol=, AN
o Z-38c-dol 71A=E dE AF FAg oz gAn-1,1-tidEold [(1S,2R)-2-Z2HA o] S 2 712
vhe[o]E (78 mg, 0.344 mmol, AAld Z-38bRHF-H ] WHE AMgete] Ax) 2 [2-(4-EE2EFI) L]t
(67 mg, 0.515 mmol) S ZHE 2pAIW|-{[(1S,2S)-2-c}"|:eAxto] SR A [ H2-(4-E 2 Z2] ) e ]o}rl o=
2EF2dtol= (95 mg, 78% over 2 steps)S M mAR AT AT

'H NMR (0l & S-4,/CDCl3)  8.18 (brs, 1 H), 3.84-3.493 (m. 11 H), 3.19-3.119 (m, 5 H), 2.42

(m, 1 H), 2.11 (br s, 2 H), 1.87-1.17 (m, 10 H).

c) A 7]-4aS, 6aS, 14aS)-N-[(2,4-T) EF 223 d) v & |-12-3} o] EEA]-6-[2-(4-E 2 &2 )" ]-11,13-
U] 22-1,2,3,4,4a,5,6,6a,7,11,13, da-= 8| 7}8lel =29 2] = [1',2' :4,5]F A =[1,2-a] A} E2-10-7 25
A= AN 7-35e0 V1A e AR fAkeE wloR | ZRAE-{[(1S,29)-2-o}n| mAlo] S 2 & A T H|
gi[2-(4-E2Zgd)dd]o}dl slol=2F &2} =(95 mg, 0.272 mmol) 2 16a (45 mg, 0.0957 mmol) O ZH-E]
2ZhAl 1] -(4aS,6aS,14aS)-N-[(2,4-0] EF 225 )W E |-6-[2-(4-R 2 &2 d) ol d ]-11,13-T) & 4-12-[ (s d ¥

e A)1-1,2,3,4,4a,5,6,6a,7,11,13, lda-S o) 7180l =29 2| = [1',2' :4,5] 9 &R == [1,2-al AU} Z=H-10-7}2
B E (27 mg, 43%)5 AFEF. o] BHS AA 7-37 ZAEH Qe W A A 2 GAR &
B3} 2h A H]-(4aS, 6aS,14aS)-N-[(2,4-0) EFF 29 d) v E ]-6-[2-(4-BE2Z ) o & ]-11,13-1 F 4~
12-[(Adme)=2A1-1,2,3,4,4a,5,6,6a,7,11,13, lda-=HF}slo] = =] ¢ 2 [1',2' 14, 5] 9] & A =[1,2-a] A U=
HA-10-7F2EA =(27 mg, 0.0408 mmol) X 10% Pd/C (1 mg)ZH-E A 3IgHES HPLCOl <3 A3l & 34
A= AFsF ).

'"H NMR (CDCL;) 12.30 (brs, <1 H), 10.41 (br s, 1 H), 8.29 (s, 1 H), 7.34 (m, 2 H), 6.78 (m, 2 H),
4.76 (m, 1 H), 4.62-4.54 (m, 3 H), 4.29 (m, 2 H), 3.65 (m, 4 H), 3.01 (m, 1 H), 2.76 (m, 2 H),

2.58-2.42 (m, 7 H), 2.21 (m, 1 H), 1.89-1.23 (m, 8 H); ES* MS: 572 (M +1).

A A 7-52:
A A 7-52: 2] -(3aR, 5aR, 13aS)-N-[(2,4-T] ZF ¢ = 5 d )W & |-11-8} o] =2 A]-10, 12-T] & 2
1,2,3,3a,4,5a,6,10,12, 13a-d|7}8}o| =2 Alo] S 2 A EH ] ¥ 2] =[1',2" :4,5] 9 2FA] =[2,1-b][1, 3] SAFA-9-7}

EERE S

F

a) ZAT -1, - e " [(1S,2R)-2-(Ste] =F A H @) Ate] S =g |7k =2udlo] B ghAW]-(1R, 25)-2-
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[1443]
[1444]

[1445]

[1446]

[1447]

[1448]
[1449]

on

£=4d 10-1

(@]
(0]
(@]
w
g
o

{[(1,1-t Do D) S A 1 7h2 R d obu] i) Abo] ZZAMBEAFE 2 4F (22 mg, 0.096 mmol) S HEgato] =3
AN §aAHL, A B vhzo] T, Eeloldelnle Hiksgiun, FHHoR vgIRETEo]EY
A A Sk WSR-S AL vhadlA 108 B wERw, 2§ wEsolsalel=g Hrladith.
28 1 E}~oﬂ ) 1 Areem, Wk A wavh AEEWA 2 A B9 A&sh. 1M 2E
m a a&%%% PRAow FHANL, AYEL HIeddon FEugn.
15 emm AzAZG. S stelA gv
FE 728k o] E (25 mg, >100%)Z A

4

T O VA L o

T

\il

= %

k)
B
E
-
-
O
=
il
=2
nﬂ‘ilm
o
w
Do
?i
2_

'H NMR (CDCl3)  4.50 (brs, 1 H), 4.06 (m, 1 H), 3.54 (m. 1 H), 3.37 (m, 1 H), 2.09 (m, 1 H),

1.96 (m, 1 H), 1.64 (m, 3 H), 1.52 (m, 1 H), 1.43 (s, 9 H), 1.11 (m, 2 H).

b) AT -[ (1R, 25)-2-0}u] e a}o| S 2 AL (et Fo]l=z S z2elol=.  AAldo] 7|AHo] de AP &
AbeE o ® gMm-1, -t "o e [(1S,2R)-2-(Blo]| =FAwE)Alo] S22 |72 ntHlo]E 4 4 N HCIZ 5
B gAm-[(1R,25)-2-oln| -Alo| FEAE W ELE dlo| =R FEd}o]= (20 mg, quantitative)ES A Z3s}Att.

'H NMR (0l B 2-d4-CDCly)

7.76 (br s, <1 H), 3.73 (m, 1 H), 3.61- 3.28 (m, 3 H), 2.27 (br s, 1 H), 2.01 (m, 2.01 (m, 1 H),
1.74-1.70 (m, 2 H), 1.56-1.42 (m, 2 H), 1.16 (br s, 1 H), 1.05 (br s, 1 H).

c) 2 A1 -(3aR, 13aS)-N-[(2,4-t] ZF 2 29 d) v & ]-11-3} o] =FA]-10, 12-1] & 4
1,2,3,3a,4,5a,6,10,12,13a-t7}slo] =2 Alo| E2MEHd]F 2 =[1',2' 14,519 &R =[2,1-b][1, 3] 2A} R -9-7}
2EA = Are 2-3590 Z1AlE o] A= A FARSE o R, gAn|-[(IR,25)-2-o}n| iAo E 2 E | ] g
< slojl=2F 2= (20 mg, 0.132 mmol) E 16a (24 mg, 0.051 mmol) &2 F-¥ 2hA|u|-(3aR,13aS)-N-[(2,4-
Yo zdd)we]-10,12-0 % a-11-[(AddE)=A1-1,2,3,3a,4,52,6,10, 12, 13a-t| 7}5l o] = Z Ao S 2 H E}
[dIF =l =[1",2":4,5] 9 2} A = [2,1-b][1,3] SARKI-9-7F 2 HA = (7 mg, 26 BE A 1AZ AFArt.
01 EAS A 2-3790 71A1Eo] e AR fAREE Al 2 gAR RS, webA], 2RAIF]-(3aR, 13aS)-

-[(2,4-0&FF 29 d)we]-10,12-1)&A-11-[(Fd W ") =4 ]-1,2,3,3a,4,52,6,10,12, 13a-H 7}sl o] =2 A}
O]%E{ﬂ[d] e %[1",2" 14,519 A x=[2,1-b]1[1,3] 2A}H-9-7L 2 EAMH = (7 mg, 0.012 mmol) 2 10% Pd/C
(1 mg) O ZHE, AT -(3aR, 13aS)-N-[(2,4-t1 ZF 2 2¥ )M € ]-11-3}o]| =FA]-10, 12-1] & 4~
1,2,3,3a,4,5a,6,10,12, 13a-dl7}s}o| =2 Ao SF 2 A EH ] ¥ 2] =[1",2" :4,5] 9 2R =[2, 1-b][1, 3] SAFA-9-7}
ZEAME (4 mg, 7295 M nAZ AT

'HNMR (CDCls)  12.20 (brs, 1 H), 10.37 (brs, 1 H), 8.31 (s, 1 F), 7.35 (m, 1 H), 6.80 (m, 2 H),
5.16 (m, 1 H), 4.77 (m, 1 H), 4.64 (m, 2 1), 4.28 (m, 1 H), 4.09 (m, 1 H), 3.97 (m, 1 H), 3.45 (m,

1 H), 2.49-2.20 (m, 2 H), 1.89-1.58 (m, 4 H), 0.936-0.840 (m, 1 H); ES' MS: 446 (M +1).

2 Al 7-53: kA1) -(4aS, 6aS,14aS)-N-[(2,4-t) 2 F . 2o d) e |-12-3}o| = F A -6-H] & -11, 13-T] S A-
1,2,3,4,4a,5,6,6a,7,11,13, lda-SZ o) 7}8lo] =29 2] % [1',2" 14, 5] A =[1,2-a] A U}ZEH-10-7 2 FA 0] =
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[1450]

[1451]

[1452]

[1453]

[1454]

[1455]

on

£=dl 10-1580310

a) A -{[(1S,29)-2-ot] =Ato] S 2 A A | E o}yl Sloj=2F2eo]l=.  AAJo] Z-38c-dell 714 =]
o & AL FARE Wyoz ) gAv-1,1-tHEd e [(1S,2R)-2-X 2D Ate]E 2 A |72 utd o] E  (0.410
mmol) 2 W& o}ql (0.5 mLe] 2 M HEZSo|=zFgd ga)o 2 HE ghau]-{[(1S,25)-2-0}u| =Alo] 2 &)
Al iEely] o= F 20| =g A aARA F AR Azt

'H NMR (Bl B 2-4,/CDCl;)  9.05 (br s,<1 H), 8.72 (brs, < 1 H), 8.24 (br s, 1 1), 3.34 (m, 1 H),
3.29 (m, 1 H), 2.85 (br s, 1H), 2.66 (br s, 4 H), 2.38 (br s, | H), 2.07-1.83 (m, 2 H), 1.67-1.14 (m,
6 H).

b) ZhAIH]-(4aS,6aS,14aS)-N-[(2,4-0] EF 2 25 ) W& |-12-3} o] =5 A]-6-w ©-11, 13- & 2~
1,2,3,4,4a,5,6,6a,7,11,13, lda-SZ o) 7}8lo] =29 2] % [1',2" 14, 5] A =[1,2-a]l AU}ZH-10-7} 2 FA 0] =
AA A 7-359 71AE ] Qi A fARRE wHo R, gAu-{[(1S,25)-2-olu| mAlo] SR S A v E o}yl §
ol=g2Z72o]= (46 mg, 0.215 mmol) % 16a (35 mg, 0.0744 mmol) S ZH-E z}Alv]-(4aS,6aS,14aS)-N-[(2,4-
gEZFeadd)vE]-6-mE-11,13-tSa-12-[ (A dE) &A1 1-1,2,3,4,4a,5,6,6a,7,11, 13, 14a- = d| 7}5} 0]
=29 51,214,519 A x[1,2-a] AVEA-10-7L 2 EAM =(17 mg, 41%)E A mAZ 25U ch. o]
A4S AAd 7-37¢] Z]AEe] e WY A A 2 dAR 2R 3EsIT. wpebA], A e
(4aS,6aS,14aS)-N-[(2,4-0) ZFF e 29 d ]-6-HE-11, 13-t S - 12-[(HA I D) A |-
1,2,3,4,4a,5,6,6a,7,11,13, lda-S o 7}slo] =29 2] = [1',2' 14,519 A =1, 2-a] A= H-10-Ft 2 EA I =

(17 mg, 0.0302 mmol) 2 10% Pd/C (1 mg) 24 E %A 3ES A uAZ (9 mg, 64%) A X3k}

o
-

'H NMR (CDCl))  10.44 (m, 1 H), 8.29 (s, 1 H), 7.34 (m, 1 H), 6.79 (m, 2 H), 4.78 (m, 1 H), 4.62

(brs, 2 H), 4.29 (br s, 2 H), 3.41 (s, 1 H), 2.92 (m, 1 H), 2.66 (m, 1 H), 2.35-2.25 (m, 4 H),

1.90-1.74 (m, 2 H), 1.67-1.24 (m, 6 H); ES* MS: 473(M +1).

Ao 7-54: 2hA|H|-(4aS, 6aS, 14aS)-N-[(2,4-1) EF . 29 d) v d |-12-3f o] =5 A]-6-[2- (MDA oA D ]-

11,13-t154:-1,2,3,4,4a,5,6,6a,7,11,13, 14da-= | 7}sto| =29 2] [ 1", 2" 14, 5] 9] ehA] = [ 1, 2-a | A &/ -10-
Fhe B Abv] =
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[1456]

[1457] a) AW -{[(1S,25)-2-o}] A fol F R A T [2-(HE A E o}yl Slol=gFRee]=, A 7Z-
38c-dell 71A =] = A} FAe WHoR | 2pAw-1, 1-tHEd " [(1S,2R)-2-E 2 UAto| E 23 A | 7L 2 ulw|
°]E (93 mg, 0.410 mmol) % [2-(WEZADE]e}Tl (0.05 mL, 0.615 mmol)ZH-E] F wAIZ An|-
{[(@1S,25)-2-otn rtol F RS A |} [2-(HE Ao F]o}q] sfo]=2FRe}o]=(63 mg, 60% 2 steps)E 3
IR 2 A x5 ).

"H NMR (0l € 2-d,/CDCl5) 9.02 (br s, <1 H), 8.78 (br s, <1, H), 8.29 (br s, 1 H), 3.6 (br s, 2

1458] H), 3.46 )s, 3 H), 3.36-3.18 (m, 4 H), 2.97 (br s, 1 H), 2.46 (br s, 1 H), 1.86-1.40 (m, 8 H).

[1459] b) 24| 7] -4aS, 6aS, 14aS)-N-[(2,4-T| S F 2 29 d) | & |-12-3} o] EF A -6-[2- (A A o & ]-11,13-T] %
A-1,2,3,4,4a,5,6,6a,7,11,13, 1da- S| 7}eto| =29 E[1',2':4,5] 9 & A =[1,2-a] A =2 -10- 7} 2 EAn)
=, AA 7-3590 A1 A= AT FAE wHoe R, GAn-{[(1S,25)-2-0tn] mAlo] F =2 & A | w e }[2- (]
ge2aog]olyl slo|l=2FZ2to]= (63mg. 0.244 mmol) ¥ 16a (40 mg, 0.0851 mmol) S ZH-E Aw]-
(4aS,6aS,14aS)-N-[(2,4-t)ZF o 2o d)vd |-6-[2-(HE A ) ol & ]-11, 13-T] = A-12-[ (H dw &) = A] |-
1,2,3,4,4a,5,6,6a,7,11,13, lda-S o) 7}slo| =29 gl = [1',2":4,5] 9 A = [1,2-a] AUZU-10-7 2 EA 0| =
(44 mg, 81%)E 3N wAZ A=x3Act. o EFS Ao Z-3740 7|AE] A& WHA FAG Al 2 GAR
gRsAZY.  wakd, @Aul- (4aS,6aS, 14a8)-N-[(2,4-t) ZF o 2o d) & ]-6-[2- (A $A] ol & ]-11,13-
oLea-12-[((ALdMWE)=2A]]1-1,2,3,4,4a,5,6,6a,7,11,13, 1da-EH|7}sto] 2T g £ [1',2" 14, 5] 9 A =[1,2-
al AU=H-10-712E5A 0= (44 mg, 0.0726mmol) 2 10% Pd/C (1 mg)ZH-E TA| 3LES 3 MuA=R (37
mg, quantitative) A|ZF3}AT}.

"H NMR (CDClL) 12.60 (br s, 1 H), 10.47 (m, 1 H), 8.28 (s, 1 H), 7.34 (m, 1 H), 6.79 (m, 2 H),
4.81 (m, 1 H), 4.64 (m 3 H), 4.51 (m, 1 H), 4.26 (m, 1 H), 3.63 (m, 1 H), 3.31 (s, 3 H), 3.19 (m, 1
H), 2.86 (m, 1 H), 2.67 (2m, 2 H), 2.21 (m, 1 H), 1.91-1.78 {m, 2 H), 1.671.52 (m, 4 H}, 1.46-1.24
(m,3 H); ES"MS: 517 (M+1).

[1460]

[1461] A A e 7-55:  FAn]-(4aS,6aS, 14aS)-6-[2-(Acetylot| =)o & ]-N-[(2,4-0) ZF o 2 ¥ d ) v &l |-12-3} o] == 4]
-11,13-t%2-1,2,3,4,4a,5,6,6a,7,11,13, lda-TH|F}slo| =20 @l =[1',2' :4,5] 9 @A =[1,2-a] A} ZE W -
10-7h2 B At =
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[1462]
[1463]

[1464]

[1465]

[1466]

[1467]

on

£=40l 10-1580310

F
) EhAN-[2-((1(18,28)-2-okm] wAbo] 22 8 A [ & o] ) o A [ oA P = So] = F et =, A
Al 7-38c-del 1Al gl A FAE Mo, ehvl-1, -t Pl d [(1S,2R)-2-E 2 WAt F2 o4

Ft2utdo]E (93 mg, 0.41 mmol) % N-(2-o}m|w=de&)o}Aeln]= (63 mg, 0.615 mmol), FAI=]-N-[2-
({[(1S,29)-2-o}u] =Afo] S 2 &M [ E polu i) o H Jol M ElH| = Flo|=2F 2 go]=E A uAZ F gA=
A zskA ek (82 mg, 71% 2 steps).

"H NMR (M| EF8-4,/CDCl;)  8.86 (br s, 1 H), 8.29 (br s, 1 H), 3.62-3.51 (m, 3 H), 3.40-3.28 (m,

4 1), 3.22-2.93 (m, 3 H), 2.47 (m, 1 H), 2.08-2.06 (m, 4 H), 1.83-1.75 (m, 2 H), 1.56-1.44 (m, 3

H), 1.23 (m, 1 H).

b) kA1) -4aS, 6aS, 14aS)-6-[2-(Acetyloln] =)o & ]-N-[ (2, 4-H] ZF . 2o d) o & ]-12-3} o] == A]-11, 13-
U]&2-1,2,3,4,4a,5,6,6a,7,11,13, lda-E 8| 7}8te] =29 2| E[1',2' :4,5]F A x=[1,2-a] A} =H-10-7 25

ApRIE. Ao Z-3540 Z1AlE o] e A FARE o R g Am-N-[2-({[(1S,29)-2-0}r] mAlo]| S 2 8 A |
W ol )o e ol el = Stol=2F2ete]= (82 mg, 0.349 mmol) % 16a (50 mg, 0.106 mmol)ZF-E 3%
A SEE (24 mg, 36%)S AXTE. o] FHE HA Z-374 V|AEH AE A} fFAMEE A 2 SAR &
B33} webaA] |, g@Alu]- (4aS,6aS, 14aS)-6-[2-(acetylolr| =) & ]-N-[(2,4-v] ZF o 29 d ) E |-
11,13-t 8 2-12-[ (A Ed) S A 1-1,2,3,4,4a,5,6,6a,7,11,13, 1da-EH 7}slo] =2 0] 2] = [1',2' :4,5] 9 2} A =

[1,2-a]lAUYZEH-10-7F2E5A = (24 mg, 0.0379 mmol) 2 10% Pd/C (1 mg)Z2H-E #A 33ES HPLCA ol

H ==
et ¥ A8 AR ATt
'HNMR (CDCly)  12.59 (s, 1 H), 10.44 (s, 1 H), 8.35 (s, 1 H), 7.32 (m, 1 H), 6.79 (m, 2 H), 5.86
(s, 1 H), 4.78 (m, 1 H), 4.61-4.50 (m, 3 H), 4.30 (m, 1 H), 3.35 (m, 1 H), 3.18 (m, 1 H), 2.96 (i, 1

H), 2.76 (m, 2 H), 2.48 (m, 1 H), 2.19 (m, 1 H), 1.89-1.23 (m, 12 H); ES' MS: 544 (M +1).

Al Z-56:  (3S,11aR)-N-[(2,4-T1&F 223 d) ml g |-3-o &-6-38} o] =5 A|-5,7-T] 5 4-2,3,5,7,11, 11a- A}
Sto] =21, 315 AE R (3, 2-al ] 2] ko [1, 2-d] 9] 2p-8-7F 2 A =
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[1468]
[1469]

[1470]
[1471]

[1472]
[1473]

[1474]

on

££40l 10-1580310

F
FA BghEs AAld Z-200 71 9l A fARRE S-S AREst] F odAlR AlZHAT. 16a (40 mg,
0.09 mmol) B (25)-2-o}F]:=-1-F-€-& (0.1 mL)S tERade (2 nb)olA oHEAR wH-EAA (3S,11aR)-
-2 4-HEFe 2 e ]-83-o19-5, 7-H52-6-[ (A dvE) 541 1-2,3,5,7, 11, La-S| At =2 [1,3] A}

E2[3,2-a]9] 2 = [1,2-d] 9] ehx]-8-7t 2 EA Y] = (39 mg, 90%) & ATATE. o] BHE Al Z-20] 71
o gl A3t o] F AR F3AA (38, 11aR)N-[(2,4-HEF 223 d) A d |-3-o &-6-3 o] = 5A]-5,7-1] %
2-2,3,5,7,11, 1la-#Abslo| =2 [ 1,3] SAFER (3, 2-a] ¥ 2] = [1,2-d] ¥ g} W-8-7h 2 BA = (37 mg, 99%)E &
2 AN nARA AFE

'"H NMR (CDCLy) 8 11.47 (br, 1 H), 10.26 (m, 1 H), 8.35 (s, 1 H), 7.32 (m, 1 H), 6.77 (m, 2 ),

5.29 (m, 1 H), 4.60 (m, 2 H), 4.47-4.32 (m, 3 H), 3.93-3.85 (m, 2 H), 2.08 (m, 1 H), 1.68 (m, 1 H),

0.95 (t,J=7.6 Hz, 3 H); ES" MS: 420 (M +1).

AAe Z-57: (3S,11aR)-3-F-E-N-[(2,4-t] ZF 2 29 ) Ed ]-6-3} o] =& A|-5,7-U]%4-2,3,5,7,11, 11a- A}
slo| =2 [1,3]%AFE2[3,2-a] 92 =[1,2-d] F &Z-8-FF 2 HA =

F

A eSS A Z-20] 71 Qi A FAEE BES AlEEe T AR AFsY. 16a (40 mg,
0.09 mmol) @ (25)-2-o}1)%=-1-3AL (100 mg)% tZzade (2 nl)olA o EAT WS AlA (3S,11aR)-
FHE-N-[(2,4-0ZF o 2ud)mE]-5,7-0 % 2-6-[ (A dE)$ A ]1-2,3,5,7, 11, 1la-HAA}slo] =21, 3] AL

2[3,2-al9 2 %[1,2-d]¥] -8t 2 HAlv = (43 mg, 94%)E AFsHCE. o] BAS AAd 7-20] 71A) o]
= A3 go] A 2 GAR F3AA (3S,11aR)-3-F-E-N-[(2,4-0) ZF Q2 2o d) W& ]-6-5to| == A]-5,7-1] %
2,3,5,7,11,11a-3AA}8lo] =2 [1,3] 2 AL E 2 (3, 2-a] F E ©[1,2-d] 8- 2BAMH| = (33 mg, 92%) = &
2 A uA = AFsHAt.

==
=
0]
AN
i

'HNMR (CDCl;) § 11.48 (br, 1 H), 10.27 (br, 1 H), 8.36 (br, 1 H), 7.31 (m, 1 H), 6.77 (m, 2),
5.28 (m, 1 H), 4.59-4.36 (m, 5 H), 3.83 (m, 2 H), 2.08 (m, 1 H), 1.58 (m, 1 H), 1.39-1.23 (m, 4 H),

0.90 (t, J=6.8 Hz, 3 H); ES" MS: 448 (M+1).
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[1475]

[1476]

[1477]

[1478]

[1479]

[1480]
[1481]

[1482]

on

££40l 10-1580310

Al Z-58:  (3S,11aR)-N-[(2,4-HZF 2 2 d) W €e |-6-3lo] =FA|-3-[(4-3}o| =5 A H D)W E |-5,7-U] &4
-2,3,5,7,11,11a-AA}slo] =2 [1,3] AL R [3,2-a]F B T [1,2-d] 9 g X -8-F} 2 EAp v =

OH

FI

TA SFES Al 229 Z1AEe] = AT FARGE WHS AFRete] T OAIR AZsgivk. 16a (40 mg,
0.09 mmol) % 4-[(29)-2-0}W| =-3-3fo| =S A Z 23 |75 (43 mg, 0.21 mmol)& Elﬂiiuﬂ% (2 mL)oll A o}
AEAT JESAIA (35, 11aR)-N-[(2,4-0ZF 9 23 )M e ]-3-[ (4-3to] =FA D) E ]-5,7-T) & 2-6-[ (3 d
He)%A1-2,3,5,7,11, 11a- A beto] B2 [1,3] SAMER[3, 2-a]l I Y E[1,2-d] F F-8-7F 284 = (10 mg,
2002 ATEPTE. o] BRS A 7-20] 7AE0] Q= AT Zo] A 2 VAR A, ZaHegn
HPLC(preparative HPLC)E E3] A3A#A (3S,11aR)-N-[(2,4-YZF 29 d) & ]-6-3l0o]| == A|-3-[ (4-&}o] =
ZAHAG)WE]-5,7-1] 42 .3,5,7,11,11a- A A0 =2 [1,3] A Z2[3,2-a] 9 2| = [ 1,2-d] 9] g} A -8-F7 2 =
AH = (7 mg, 6305 A uAZ AF3 T

'HNMR (CDsOD) & 10.43 (m, 1 H), 8.34 (s, 1 H), 7.33 (m, 1 H), 7.00 (d, J— 8.4 Hz, 2 H), 6.82
(m, 2 H), 6.71 (d, J = 8.4 Hz, 2 H), 5.05 (m, 1 H), 4.67-4.57 (m, 4 H), 4.21 (dd, J= 8.8, 7.2 Hz, 1
H), 3.94 (dd, J = 8.8, 6.4 Hz, 1 H), 3.21 (dd, J= 13.2, 3.2 Hz, 1 H), 2.90 (dd, J = 13.6, 8.8 Hz, 1

H); ES’ MS: 498 (M+1).

AAld Z-59: (4S,12a8)-1-A}o) F 2 HE-N-[(2,4-T| ZF 2 2 7 d) W g |-7-3} o] EZ A]-4-1| & -6, §-T] & -
1,2,3,4,6,8,12,12a-%E}sto| =2 9 @] £ [1',2' 14,519 A [ 1, 2-a] 9] g ] P -9-F} 2 HALu| =

OH O

= N
SN Ay
H

a)  [(39)-3-olm| =R el |alo] F R Eolul Tlslo]lmRFRelo| =S Ao 7-470] 7| E] = AR} FAMS
o s Azl

"HNMR (400 MHz, CDCI,/CD;0D) § 1.23 (d, J= 6.4 Hz, 3H), 1.69-2.26 (m, 8H), 2.83 (m, 2H),

3.31-3.33 (m, 1H), 3.55 (m, 11, 8.08 (br, <IH), 9.07 (br, <IH).
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b) (45,12aS)-1-Ato] S 2 H-E-N-[(2,4-H| Z2F Q. 29 d) W& |-7-3} o] == A]-4-v] D -6, 8-T] & A&~
1,2,3,4,6,8,12, 12a-SEfato] 223 2 £ [1',2'14,5]9 24 = [1,2-a] 9| g m| D-9-FF 2 A = B A SFES A
A 7-2¢0 1A Q= AT GALS BPS AlEste] F AR AZsgt. 16a (80 mg, 0.17 mmol) 2 =
gwlolz=H  [(3S)-3-or=H-d] A}O]JET%OM (96 mg, 0.68 mmol)S TIEZ =gt (2 mL)OﬂH o} A EA4t 3}
uk-S A A (45,12a8)-1-Ate] 22 HE-N-[(2,4-t| ZF e 29 d) e ]-4-v -6, 8-T] S A-7-[ (s I v E ) $A]]-
1,2,3,4,6,8,12,12a-SE}sto] =292 B [1',2' :4,5] 9] 2}X] [ 1,2-a] 9] 2] W] W~ 97}214“11‘ (68 mg, 70%)=
AEoz Axsglah. o] 2d& AAld Z-2¢ 7Aool = A o] Al 2 @ARE FSAA (45, 12a8)-1-AF
o) FRREN-[(2,4-UZF o 2o ) e |-7-5lo] == A -4-v| e -6, 8-1] & 2-1,2,3,4,6,8,12, 12a-2 E}lo] = &
A %[1',2":4,5] 94w [1,2-a] T g | P-9-Ft 2 EA = (57 mg, 100%)E 3|4 A2 #)Fskdc).

'H NMR (400 MHz, CDCI3) § 1.31 (d, J = 6.8 Hz, 3H), 1.46-1.70 (m, 4H), 1.91-2.12 (m, 4H),

2.52 (m, TH), 2.90-2.93 (m, 1H), 3.06 (m, 1H), 4.16-4.29 (m, 3H), 4.57-4.66 (m, 2H), 4.99-5.05

(m, 1H), 6.75-6.82 (m, 2H), 7.32-7.38 (m, 1H), 8.20 (s, 1H), 10.44 (s, 1H), 12.51 (s, 1H); ES"

MS: 473 (M+1).
A Z-60:  (45,12a8)-N-[(2,4-1)EF 2 H )W |-7-3} o] =FA]-4-w[d -6, 8-T] S A-1-(H Eg}sfo] = =2 -

2H-E] .9 &-4-9)-1,2,3,4,6,8,12,12a-2B}ato] =2 o 2] = [1',2' 14, 5] 9 &A= [ 1, 2-a] 7] €] 1| P -9- 7} = EA}]

pus

S

a)  [(39)-3-obul i e | Edhalo] £ 2 2-E) @ 9] eh-4-o}yl tlefolmrelo|=g Ao z-470] 7] A H o]
gl AT fAre o Azaler).

'H NMR (400 MHz, CDCI;/CD;0D) 3 1.21 (d, J = 6.4 Hz,, 3H), 1.65-1.75 (m, 2H), 1.90-2.10 (m,

2H), 2.35 (m, 2H), 2.56-2.61 (m, 4H), 2.92-2.98 (m, 3H), 3.27-3.31 (m, 1H), 8.05 (br, <IH), 8.90

(br, <1H),

b) (4S,12a8)-N-[(2,4-0&EF 29 ) e |-7-3}o] =FA|-4-v| -6, 8-T] S A~ 1-(H| E g}l o] =2 -2H-E] &3] &~
4-9)-1,2,3,4,6,8,12,12a-SEbalol =2y @) £ [1',2' :14,5] ¥ 1&}2@[1 2-a]l9@u|d-9-72BAM = mA 83
ES A Z-2¢] 71AEe] dE HI} FARE WS ARgste] T owhAlR AZSIGItE. 16a (80 mg, 0.17
mmol) ¥ ZHo]2®  [(3S)-3-olv]:=-E | H| Eg}slo] = Z-2-F] & 3] e-4-Uoll (108 mg, 0.58 mmol)S T
Zzzre (2 mb)olA oM EAT WSAIA  (4S,12a8)-N-[(2,4-t]2F o = d) e |-4-vE€-6,8-T] S 4-7-
[(zﬂéuﬂ%)i/«] ]-1-(H Eg}slo]| = 2-2H-E] .9 e-4-A)-1,2,3,4,6,8,12, 12a-<E}slo| =2 9 g = [1',2' 4,
1982 = [1,2-a] F g H-9-Ft2EA U= (56 mg, 54%)2 BEOZ AT, o] BAS A4 72-267
A}f& WHog A 2 AR GMAsste] (4S,12a8)-N-[(2,4-t)ZF ¢ 29 d)H e ]-7-5lo] == A]-4-H| -6, 8-T]
L -1-(HEgslo| =2 -20-E] 2.9 &-4-9)-1,2,3,4,6,8,12, 12a-SEslol =2 g £ [1',2':4,5] 9 &} X = [1,2-
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al Vv d-9-7 2 BA = (56 mg, >100%)E 3] 1A= AlEshelct.
"H NMR (400 Mz, CDCI3) § 1.30 (d, J = 6.8 Hz , 3H), 1.54-1.58 (m, 1H), 1.72-1.82 (m, 3H),
1.97-2.11 (m, 2H), 2.60-2.76 (5H), 2.86 (m, 2H), 4.17-4.30 (m, 2H), 4.62-4.66 (m, 3H), 4.92-4.96
(m, 1H), 6.75-6.82 (m, 2H), 7.32-7.38 (m, 1H), 8.31 (s, 1H), 10.46 (s, 1H), 12.48 (s, 1H); ES’
MS: 519 (M+1).

A A 7-61: (45,12a8)-N-[(2,4-t) & F 229 d) | |-7-3} o] =FA]-1,4-H] =~ (2-H| P Z2 9 )-6,8-T] K 4~
1,2,3,4,6,8,12,12a-<E}slo] =232 2 [1',2' 14,5] 9] 24X = 1, 2-a] 9] ] ¥ -9~ 2 B L0 =

a)  [(39)-3-olr|:-5-rd A (2-rdz 2 )0yl tslolErIReto]=E Ao 7-320] FAE oz A
=S

'H NMR (400 MHz, CDCI3/CD;0D) § 0.87 (d, J = 6.4 Hz ,6H), 0.97 (d, J = 6.8 Hz , 6H),

1.34-1.41 (m, 1H), 1.45-1.52 (m, 1H), 1.58-1.66 (m, 1H), 2.01-2.13 (m, 2H), 2.72-2.73 (m, 2H),

3.03-3.06 (m, 2H), 3.29 (m, 2H), 8.07 (br, <IH), 8.71 (br, <1H).

b) (45,12a8)-N-[(2,4-T) ZFF 29 )W ]-7-3lo] EFA|-1,4-H]| = (2-HED Z 29 )-6,8-T] S A4~
1,2,3,4,6,8,12,12a-SEfste| =29 ] 2[1',2' 14,519 2tA) = [1,2-a] A | D-9-7 2 BA = 54| &S 2
Aol Z-20] 71 F ] Jd= A FARSE HS ALESle] F dAR A REF . 16a (80 mg, 0.17 mmol) & =

g wloj2® [(39)-3-otni-5-wE A | (2-WEd =2 H)olql (117 mg, 0.63 mmol)S TFZZHE (2 ml)ol|A
P EAT WFSAIA  (4S,12a8)-N-[ (2, 4-T) 22 0 2o Q) | & -1, 4-H] 2= (2-] & 3= 2 2) -6, 8-T] & 2—7-[ (3] D ]
) 5A1-1,2,3,4,6,8,12, 12a-SEfsto] =292 % [1',2" 14, 5] 2X] e[ 1, 2-a] 9] 2] W] -9-7h= 5 A R = (68 mg,
66%)S LEoz AFsYct. o BAL A z-20] ZAF] e AI o] A 2 VAR FAA
(45,1229)N-[(2,4-T) ZF 2 2ol )W d | -7-3to] =5 A -1, 4-1] 2= (2-H Y Z 2 9)-6,8-1] &4~
1,2,3,4,6,8,12,12a-Seato| 2w 2] = [1',2':4, 5] 9 e} A [ 1,2-a] W 2] v H-9-7h 2 B A= (56 mg, 97%)E
34 uA = AlEeit
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'H NMR (400 MHz, CDCI3) & 0.74 (d, 7 = 6.4 Hz, 3H), 0.84 (4, J = 6.4 Hz, 3H), 0.97-1.00 (m,
6H), 1.37-1.83 (m, SH), 2.03-2.12 (m, 2H), 2.21-2.28 (m, TH), 2.77 (m, 1H), 2.90-2.93 (m, 1H),
4.19-4.40 (m, 3H), 4.59-4.70 (m, 2H), 4.96-4.97 (m, 1H), 6.77-6.83 (m, 2H), 7.33-7.39 (m, 1H),

8.28 (s, 1H), 10.47 (s, 1H), 12.59 (br, 1H); ES* MS: 517 (M+1).

AAld 7-62: ZHAH] - (428, 628, 1428)-N-[(2,4-H &7 2 29 ) v " ]-12-8} o] =5 A|-6-(2-8} o] == Ao &) -
11,13-01%2-1,2,3,4,42,5,6,6a,7,11,13, 1da-EH|7hato] =& s 2 = [1',2' 14, 5] 244 [ 1,2-a] 7 HER-10-
FhEH A =

OH

a) ZAIH]-2-({[ (18,25)-2-otu] mato] FR A i E jolu| ) o g slo|=rFRefol=. Ao Z-55a0]
Z1AE dE R FARE wgez, gAn-1, 1-tuEe " [(1S,2R)-2-E 2 o] 2 A |72 ukH o] E
(112 mg, 0.497 mmol) & 2-o}w]:=ofEFE (0.04 mLm 0.746 mmol) & zpA|w]-2-({[(1S,2S)-2-o}u] Ao S &2
&2 e polu| 1) o EhS W] a-dlo]| =R E R ete] =g F U R (102 mg, 2 SHAlY ZA 84%) AEEHct.

'H NMR (0l ' £-d/CDCL) ~ 8.81-8.40 (m, <2 H), 8.16 (br s, 1 H), 4.02-3.93 (m, 2 H), 3.80

(brs, 2 H), 3.53 (m, 1 H), 3.36-2.93 (m, 6 H), 2.41 (br s, 1 H), 2.05 (m, 1 H), 1.75-1.41 (m, 4 I).

b) 2hAH]-(4aS, 6aS, 14a8)-N-[(2,4-H EF Q. 29 d) W & |-12-3} o] =F A|-6-(2-3} o] =5 A o ©)-11,13-1]
%4-1,2,3,4,42,5,6,6a,7,11,13, 1da- L v|7}slo] B2 9] 2| E[1',2" 14, 5]F A [ 1, 2-a | A FER-10-FF 2 5A}
= AAe z-359] Z]AlEe] Qe FAI fARE WWo® 16a (45 mg, 0.0957 mmol) 2 EpAm]-2-
({[(1S,29)-2-0o}u]| Ao S 2@ A (W g folu] ) o 6 dlo|=2F 2 2Fo]= (102 mg, 0.418 mmol)ZH-E zhA|uw]-
(4aS,6aS,14aS)-N-[(2,4-t] ZF e 2o D)W e ]-6-(2-3Fe] =5 Aol ©)-11, 13-t] S 2-12-[ (s d W D) S A] ] -
1,2,3,4,4a,5,6,6a,7,11,13, lda-S=d7}ete| =29 g = [1',2' 14, 5] 9 A =1, 2-a| FIUE--10-7t 2 EA = (7
mg, 12 )& A7t A AZetEad] (1-12% Wgg/dS22de ) &) F AN a2 AIsict.
of BAS Al Z-37°1 ZIAEol Sl W fARE Al 2 @R 2RSS, uebA, gkAv)-
(4aS,6a$,14aS)-N-[(2,4-01 22 0 2 o)W & ]-6-(2-3}0] =2 Ao &)-11, 13-1] & 2-12-[ (I W & ) S A] |-
1,2,3,4,4a,5,6,6a,7,11,13, lda-Zt|7}eto] =29 g ;= [1',2' 14, 5] 9] 2hA = [ 1, 2-a] AE A-10-72 BA v = (7
mg, 0.0118 mmol) &HE XAl 3}ES HPLCOl 98 A3t & (3 mg, 50 %) AlZ3+ch.
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"H NMR (CDCL) 12.57 (br s, | H), 1045 (m, 1 H), 8.29 (s, 1 H), 7.34 (m, 1 H), 6.78 (m, 2 H),
4.80 (m, 1 H), 4.71 (s, 1 H), 4.62 (m, 2 H), 4.44 (m, 1 H), 4.33 (m, 1 H), 3.75 (m, 1 H), 3.62-3.20
(m, 3 H), 3.13 (m, 1 H), 2.74-2.71 (m, 2 H), 2.24 (m, 1 H), 1.90-137 (m, 12 H), 1.27-1.23 (m, 3
H)1.12 (m, 1 H); ES* MS: 503 (M +1).
AN 7-63: A1)~ (4a$, 6aS, 14aS)-6-AHo] R IEZZI-N-[(2,4-T) 7S 23 ) W & ]-12-3}o] = = A] -

11,13-152-1,2,3,4,42,5,6,6a,7,11, 13, 1da-S Bl 7}8to] =2 3] 2] K[ 1',2' 14, 5] 9] 2R == [ 1, 2-a] F WHE ©1-10-
FP2EA 0 =

a) AW -(1S,29)-2-[(AFe] SR L2 Foln )W JAfo] S 2 sbolnl S| =2 E R elo =, AAe -
55aoﬂ ZIAE A JE AT FARRE BHe R gAn-1, 1-tHdd " [(1S,2R)-2-E 2 Ate] 284 |71 21k o]

E (112 mg, 0.497 mmol) @ Alo]Z= 4&%0}‘1& (0.05 mL, 0.746 mmol) o ZK-E] A1|-(1S,25)-2-[ (A}e] ==
zagolu i)W g [Alo] ER2 4ot v~ Slol=E2FREolE 9g T GARE (102 mg, 2 TAlA AA 86%) Al
Z318lth. o] E4E& F7F As glo] AMgEksitt.

"H NMR (H & 2-dy/CDCl) 831 (brs, 1 H), 3.75 (br s, 1 H), 3.54 (m, 1 H), 2.96 (m, 1 H),

271 (m, 1H), 2.27 (in, 1 H), 1.94 (m, 1 H), 1.76-1.15 (m, 8 H), 0.88-0.78 (m, 3 H).

b) ZFAIm]-(4a8, 628, 14a8)-6-Aro] F 2 L2 I-N-[(2,4-0) FF 0 2o ) v g ]-12-3o] =5 A]-11,13-T] G4~
1,2,3,4,42,5,6,6a,7,11,13, lda-Ed|7}slo] =2 5] 2] 2 [1',2' 14,51 9] 2] e[ 1, 2-a] 7] £ D-10-7h2 F Ao =
A 23590 AAEe] U A% FAE WS 16 (45 ng, 0.0957 mol) P AT- (15,25)-2- (Al
2z 2Foluyw)mE ] o] ZF2a A olul  FlolmEEFEwlol= (102 mg, 0.425 mmol)EXH-E]  @hAu]-
(4aS,6aS, 14aS)-6-Ato)| FR2 I 2 I -N-[(2,4-T)ZF o 29 d )M E ]-11,13-t] = A-12-[(Fld W &)= A] |-
1,2,3.4,42,5,6,6a,7,11,13, Ma- el 7heto] =232 [1', 2" 14,5] 9] 2} e[ 1, 2-a] 7| R-10-7h 2 B Ap | =5
94 mAR e A AzehEas (-l deg/OEEedd T §2) F A, o 23 2
Aol Z-379] Z1AE S d= A FARE Al 2 dAR EgRF vt webA, 2AIn-(4aS, 6aS, 14aS)-6-AF0]
SRZZI-N-[(2,4-vEF =) M d]-11, 13- Aa-12-[ (A ") S AT |-

1,2,3,4,4a,5,6,6a,7,11,13, lda-Edl7Fate] =29 2] = [1',2' 14, 5] 9] 844 =1, 2-a] A} Z A -10-7 22 A =
(56 mg, 0.0949 mmol)ZFE xA FFES 4 TAZ (41 mg, 81%) AF3FATt.

"HNMR (CDCly) 1210 (brs, < 1 H), 10.45 (m, 1 H), 8.27 (s, 1 H), 7.33 (m, 1 H), 6.88 (m, 2 H),
477 (m, 1 H), 4.61-4.49 (m, 4 H), 4.33 (m, | H), 2.94 (m, 1 H), 2.79 (m, 1 H), 2.17 (m, 1 H),

1.86-0.86 (m, 10 H), 0.658 (m, 1 H), 0.499-0.32 (m, 2 H); ES* MS: 499 (M +1).
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el 7-64:  AIW-(4aS,6aS,14aS)-N-[(2,4-H ZF 2 2o d) W E |-12-3Fo| =FA]-11, 13-1] £ 4-6-[ 2-(1-9]
Z0d)eled]-1,2,3,4,4a,5,6,6a,7,11,13, da-SH7}sto] =2 9] 2] = [1',2":4,5]9) &4 = [ 1, 2-a] T &2 -
10-7FE 5 A = 254 4

H,
F F N “
H "'H
N N\/}"’N
H &
HCO,H
o
a) B A= (18, 29)-2-({ [2-(1-3] Z2 t] D)ol & ou] s b e ) Afo] SR 8 abolyl sfol=mBRafol=, A4

of Z-55a o 71A| A fFARgE g o R, ghAv-1,1-vdddd [(1S,2R)-2-E 2 ALo] E 284 |72 uf| o]
E (112 mg, 0.497 mmol) % 2-(1-¥EZ|t]d)elgtolql (0.09 mL, 0.746 mmol) o ZH-E pAn]-(1S,29)-2-
({[2-(1-9 =g d) ol d]opn =} e) Alo] F 2 2bol ] (88 mg, 60% 2 steps)S T WAZ H|& Fo|=2F=2
glol= <13} Zo] A uAR A Z3SAT).

'HNMR (0l & 2-d,/CDCly)  9.68 (brs, < 1 H), 9.24 (brs, <1 H), 8.25 (brs, 1 H), 3.75- 3.04

(m, 11 H), 2.37 (br s, 1 H), 2.06-1.20 (m, 12 H).

b) 27 -(4a8 628, 1428)-N-[(2,4-01 FF 2 29 ) vl & ]-12-8o] =5 A]-11, 13-1] £ 2-6-[2-(1-9) E2] ]
d)ele]-1,2,3,4,4a,5,6,6a,7,11,13, la-SE|7}elo] =2 a2 = [1',2' :4,5]9] 244 = [ 1, 2-a] F }E A -10-7} 2
Hapme ZEA L Ao Z-350 Z1AEe] A A FAS WHOeR, 16a (30 mg, 0.0638 mmol) @ E}A
m-(15,28)-2-({[2-(1-F et ) ol & Jotm| e pe| & ) Abo] Em & Stebnl - slol=rFwmete]l= (83 mg, 0.296
mmol) ZH-E}  2hAIW]-(4aS,6aS, 14a8)-N-[(2,4-T1 FF 2 2ol D) W ]-11,13-1] - 12-[ (A d W D) S AT |-6-[ 2-
(1-91 &8 vd)eld]-1,2,3,4,4a,5,6,6a,7,11,13, Ma-Sdl7}ste] =@ o 2] % [1',2" 14,519 244 = [1,2-a] =&
A-10-7h2BA =S A8 AR (31 g, 76%) At A DRvbEaRD (1-126 HEE/COF2 R )
&e) F Az o] BAE AAe] 7-379 ZAlEe] 9 W fARE Al 2 AR gresgt.
24, ZA-(4aS,6aS, 14aS)-N-[(2,4-t] Z 20 2 )W e ]-11,13-t] L 2-12-[(F I W &) & A ]-6-[2-(1-9] &
gvd)ele]-1,2,3,4,4a,5,6,6a,7,11,13, 1da-Ed 7Felo] =R 9] 2] = [1',2' :4,5] 9] 24X e[ 1,2-a] 1} E 10~
Fh2EAH = (31 mg, 0.048 mmol)ZH-E %A HES = TLAE HPLCO o3 s} § A %33 TH8 g,
66%) .

'HNMR (CDCL3) 10.39 (brs, 1 H), 8.56 (br s, 1 H), 8.39 (brs, 1 H), 7.34 (m, 1 H), 6.78 (m, 2
H), 4.76-4.40 (m, 6 H), 3.26-2.89 (m, 7 H), 2.73 (m, 1 H), 2.15 (m, 1 H), 2.02-1.18 (m, 14 H);
ES* MS: 556 (M +1).
ERE 7-65: (4aS,1428)-N-[(2,4-H 5 F L. 23l d) v & ]-9-8}o] =5 A] -8, 10-T] & 2

2,3,4,4a,5,6,8,10,14, 14a-H|7}8to] = 2-10-] @] %2 [1,2-¢] 9] 2] = [1',2' 14,5]9) 2} A e [ 1, 2-a] 9] 2] ] ©-11-7} =
SRS
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0 |
o N
N N\/}\B*
H

) {e-les)-z-ssPrdlagieln. SRS A 24200 A} i oo oldElem s} fAE
o Azstgn,

F

b) (4aS,14a8)-N-[(2,4-v] ZF 2 23 d) e ]-9-3lo]| == A]-8 10-U]=4-2,3,4,4a,5,6,8,10, 14, 14a-H| 7}
stol=2-1H-9 ] % [1,2-c]FF=[1',2":4,5]9 A =[1,2-a] 9 g0 D-11-F} 2 EA | = AR z-35¢] 7] A =]
o] &= AF FAFE o w {2-[(29)-2-v#H gty d ] e }oll (28 mg, 0.218 mmol) ¥ 16a (30 mg, 0.0638
mmol) & = F-El (4aS,14aS)-N-[(2,4-t] 272 23 d )W & ]-8,10- ] S 4-9-[ (A d W ") = A] |-
2,3,4,4a,5,6,8,10,14, 1da-d|7}8to) = 2-1H-T &) = [1,2-c]H ) =[1",2':14,5]F A = [1,2-a] FH v D-11-7} =
EAME (29 mg, 82%)E AXIAUTE. o] BAE A Z-379 ZIAHA U= AT A Al 2 BAR 2R
SAA A IFES A uAZ AT (26 mg, quantitative).

'H NMR (CDCl3) 8 12.44 (br s, 1 H), 10.48 (s, 1 H), 8.26 (s, 1 H), 7.35 (m, T H), 6.80 (m, 2 H),
4.68-4.57 (m, 2 H), 4.38 (m, 1 H), 4.20 (m, 1 H), 3.93 (s, 1H), 3.63-3.39 (m, 2 H), 2.91 (m, 2 H),
2.29 (brs, 1 H), 2.02 (m, 1 H), 1.69-1.45 (m, 4 H), 1.30-1.24 (m, 2 F), 1.12 (brs, 1 H); ES’ MS:
459 (M+1).

AA ] 7-66: (4S,12a8)N-[(4-ZF e 23 )M e |-7-3} o] EEA-4-m D -1-[2-(F L A A D ] -6, 8-T] S 4
1,2,3,4,6,8,12,12a-<E}slol =29 @ % [1',2" 4,51 F A =[1,2-a] F & 1| H-9-F} 2 E A} = |

OH O
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[1522]

[1523]
[1524]

[1525]
[1526]

[1527]
[1528]

[1529]

on
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a) [(38)-3-ofm|=RdJ[2-(E &Aoo}l bis stel=2F2eto]=.  AAld Z-470] 7IAlE o] Q&
A AR goz, 1, 1-tdded [(1S)-1-WE-3-§AZ 238|720l 0] E(76 mg, 0.406 mmol) 2 2-
(dEdSADAE]obgl (0.05 mL, 0.609 mmol) & ZH-E] [(3S)-3-otn| =] [2-(HEZA) - ]o}F as the bis
sfolerzFrdolE A8 F AR AFsAY (19 mg, quantitative).

"H NMR (0l Bt =2 -4,/CDCL) §  9.02 (< 1 H), 8.24 (< 1 H), 3.68 (brs, 2 H), 3.49 (br s, 1 H), 3.34
(brs, 4 H), 3.15 (br s, 4 H), 2.26-2.11 (m, 2 H), 1.35 (br s, 3 H).

b) (4S,12a8)-N-[ (4-EF .29 )W Ed |-7-3to| =FA ~4-HF-1-[2- (D S A] ) ol D ]-6,8-T] H A4~
1,2,3,4,6,8,12,12a-<E}slo| =29 ] ¥ [1',2":4,5]9 &A% [1,2-a] F v H-9-Ft 2 EAm = A e Z-359]
ZIAH dE A FAE o R 16 (15 mg, 0.034 mmol) 2 [(3S)-3-o}w| :=H-el][2- (uﬂ S Ao E JobHl
Hl2 sltol=aFZa}o|=(19 mg, 0.087 mmol)ZH-E, (4S,12aS8)-N-[(4-ZF e 2Hd) g ]-4-me-1-[2-(HE
<A E]-6,8-T] % A-7-[ (F 9 Hl ") =2A1]-1,2,3,4,6,8,12, 12a-E}slo] =29 2] % [1',2' 14, 5] anm [1,2-
al g d-9-7t2 B =5 A AR A7t A JReEIHY] (1-12% WSS /tER2ue) 5 Azl
o o] RS A 72374 71AEe] e A} FAREE Al 2 QAR RS 2A FFES =2 1A
2 AFsA (9 mg, 60 %, 2 steps).

"H NMR (CDCly) 5 12.56 (s, 1 H), 10.51 (m, 1 H), 8.29 (s, 1 H), 7.32 (m, 2 H), 6.98 (m, 2 H),
5.03 (m, 1 H), 4.65-4.59 (m, 2 1), 4.53 (m, 1 1), 4.21 (m, 1 H), 3.61-3.40 (m, 2 H), 3.34-3.13 (m,
3 ), 3.08 (m, 1 H), 2.94-2.84 (m, 2 H), 2.68 (m, 1 H), 2.07 (m, 1 H), 1.50 (m, 1 H), 1.35 (d, J =

7.2 Hz, 3 H), 1.14 (m, 1 H); ES" MS: 459 (M+1).

A A 7-67: (4S,12aS)-1-APo] SR HE-N-[ (4-ZF 2 2 )M |-7-5lo]| = ZA]-4-H| €l -6, 8-T] = 4-
1,2,3,4,6,8,12,12a-<Elslo| =29 g = [1',2':4,5] 9 &R =[1,2-a] F 2 v d-9-F} 2 EBAl | =

OH O

a) [(3S)-3-o}n = f-E | le] F2H-Holnl HlA-slo|=2F2eo|=,  AAd 7474 714" A
woz 1 1-tddeg [(1S)-1-Hg-3-S 422|728l o]E (76 mg, 0.406 mmol) @ Alo]FZEgolnl
(0.05 mL, 0.609 mmol)So ZHE] [(3S)-3-oln]=RE]Alo]E R Eoly] H|x-slo]=gERgo|l=s F o

A 28 QTH23 mg, 27%).

"H NMR (Ul &t 2-d,/CDCL) 3 8.86 (s, < 1 H), 7.97 (s, < 1 H), 3.46 (m, 1 H), 3.21 (m, 1 H), 2.74

(m, 2 H), 2.14-2.08 (m, 4 H), 1.94-1.62 (m, 5 H), 1.13 (d, J= 6 Hz, 1 H).
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[1530]

[1531]
[1532]

[1533]
[1534]

[1535]
[1536]

S55451 10-1580310

b) (45,12a8)-1-Ato] S 2 H-E-N-[(4-ZFF 2 23 d) W& |-7-3} o] = E A|-4-v &6, 8-T] & A~
1,2,3,4,6,8,12,12a-2E}stol =20 g 2 [1',2":4, 5]9 &R =[1,2-a] P n|d-9-F} 2 BAu| = A A4 7Z-35a0]
71" A FAReE o 16 (18 mg, 0.39 mmol) H [(3S)-3-ofn|:=fE]rjo] SR o}yl nj1-3lo| ==
2ol =(23 mg, 0.107 mmol)ZH-E], (4S5,12a8)-1-Ale]FZHE-N-[(4-ZF 24 d) v ]-4-HE-6,8-T] =
2-7-[(AdWE)$A11-1,2,3,4,6,8,12, 12a-FEfsfo| =2 T @] 2 [1',2':4,5] 9 2} A = [ 1, 2-a] 9] g M| H-9-7} 25
A E=E A a7 AZ3AT o] BAS AAd 7-379 A" A} FAE A 2 GAR drEEe] A
=S A AR HPLCH oJg A3} & AFekArh(4.5 mg, 25 % 2 steps).

"H NMR (CDCl5) § 12.54 (s, 1 H), 10.48 (s, | H), 8.20 (s, 1 H). 7.31 (m, 2 H), 6.98 (m, 2 H),
5.02 (m, 1 H), 4.61-4.57 (m, 2 H), 4.26-4.14 (m, 3 H), 3.05 (m, 1 H), 2.90 (m, 1 H), 2.49 (m, 1 H),
2.12 (m, 1 H), 2.05-1.87 (m, 3 H), 1.84-1.61 (m, 3 H), 1.46 (m, 1 H), 1.32 (m, 3 H); ES" MS:
455 (M+1).

AN 7-68: (4S,12a8)-N-[(4-ZF 29 d)Md ]-7-3lo] EEA|4-HF-1-(2-HE Z 2 )-6,8-T] &4~
1,2,3,4,6,8,12,12a-<Elstol =2 92| E[1',2" 14,519 @A x[1,2-a] ¥ & 7] H-9-F} 2 EA}u| =

OH O

a) [(3S)-3-oln|=Fd](2-HdZ 2 g )07l H|x-gfo|=rFreto|=. A4 Z-479] 7Aoo Y& A
I ofrabgk o g o] FeES 1, 1-tdddd [(19-1-W¥-3-SAhx2d | 7t2Znte o] E (76 mg, 0.406 mmol
) 2 (2-WEZzzg)olyl (0.06 mL, 0.609 mmol) O ZEE H|A-dlo|=2FRa}ol A (22 mg, 25 %I o] 2
SAR A Zz3 T

'H NMR (M| &+ 2-4,/CDCL;) & 3.25 (brs, 1 H), 2.91 (br s, 2 H), 2.64 (m, 2 H), 2.02-1.93
(m, 3 H), 1.17 (m, 3 H), 0.88 (m, 6 H).

b) (45,12a8)-N-[(4-ZF 2 29w & |-7-3l o] =Z A —4-m D -1-(2-H| & Z 2 7 )-6, 8-1] 2 A
1,2,3,4,6,8,12,12a-SEslo| =29 2 = [1',2" 14, 5] 9 A [ 1,2-a] H v D-9-Ft2EAIR = AA]e] 7-359]
71 E o) Qe A} FAE o R 16 (16 mg, 0.035 mmol) D [(39)-3-ohn]=Rel](2-WEZ g )}yl H 2~
-slojl=2F28tol= (20 mg, 0.0925 mmol)ZFE, (45,12aS)-N-[(4-ZF 23 d)vd]-4-WE-1-(2-vE T2
)-6,8-T L A-7-[(FH I D)2 A ]-1,2,3,4,6,8,12, 12a-2Eslel =2 g g £ [1',2":4,5] 7 2} X = [1,2-a] 9 g
nd-9-7t2E8A =S T2 A2, o] BEES HAAd 7-379 A" A FAE A 2 dAR g
B33t 34 3ES 1859 A AR AEstt (13 mg, 68% 2 steps).
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'HNMR (CDCl3) & 12.57 (s, 1 H), 10.46 (s, 1 H), 8.27 (s, 1 H), 7.32 (m, 2 H), 6.99 (m, 2 H),
4.98 (m, 1 H), 4.63-4.54 (m, 2 H), 4.45 (m, 1 H),4.26-4.16 (m, 2 H), 2.91 (m, 1 H), 2.77 (m, 1 H),
2.24 (m, 1 H), 2.14-2.03 (m, 2 H), 1.63 (m, 1 H), 1.48 (m, 1 H), 1.33 (m, 3 H), 1.09 (m, 1 H),
0.850 (m, 3 H), 0.789 (m, 3 H); ES" MS: 457 (M+1).

[1537]

[1538] AAle 7-69:  (4S,12a8)N-[(4-FF =3 d) v d ]-7-8lo] =5 A]-1,4-t] W€ -6,8-1]54-1,2,3,4,6,8,12, 12a-
SEstol=m v 2 =[1",2':4,5] 9 2kA] [ 1, 2-a] 9] 2| M| D -0-7F 2 AT =

OH O

[1539]

[1540] a) [(38S)-3-oln=ied o}yl njxa-slo|=2FReto|=,  AAd 7-479] 7]A =] A& R FAS &
mow o e fudod [(1S)-1-1E-3-AZ 2|72 uluo]E (76 mg, 0.409 mmol) = of &e] el
oltl (2 M in HEZSIo|E2F ) o2 RE F GAZ vlx FolugF2dol= F (17% 2 steps) o] Ax
ol

'H NMR (Bl Et2-d,/CDCL) & 3.16 (mn, 1 H), 3.08 (s, 2 H), 2.83 (m, 2 H), 2.45 (s, 3 1), 1.88

(1541] (m, 1 H), 1.75 (m, 1 H), 1.09 (m, 3 H).

[1542] b) (4S,12a8)-N-[(4-ZF 23 ) ]-7-3}o] =5 A]-1,4-1 ¥ & -6,8-1] 5 4-1,2,3,4,6,8,12, 122 E} 3}
ol=gyg=[1",2" 14,519 A =1, 2-a] F W] H-9-FtEEA | = Ao 7-350] 7|0 = A} FALE
W o R 16 (18 mg, 0.0398 mmol) E [(39)-3-oln] =R el]reloly]l H|A-dlol=gFRalo]= (19 mg, 0.109
mmol) Z5- | (45,12a8)-N-[(4-ZF e 24 D) ]-1,4-t W E-6, 8- S 2-7-[ (AW D) SA] ]-
1,2,3,4,6,8,12,12a-<Elstol =29 2| L [1',2" 14,519 A [ 1,2-a] F v H-9-F 2 EA M| =2 I 132 A
Z38lTE. o] EAS AAd Z-3700 71AH e AY FAS A 2 GAR GREE] B4 S3HES 189

A A2 AT (7 mg, 44% 2 steps).

'H NMR (CDCl3) 3 12.53 (s, 1 H), 10.47 (s, 1 H), 8.29 (s, 1 H), 7.32 (m, 2 H), 6.99 (m, 2 H),
5.04 (1 H), 4.60 (m, 2 H), 4.23 (s, 3 1), 2.83-2.80 (m, 2 H), 2.32 (5, 3 H), 2.13 (m, 1 H), 1.48 (m,
1 H), 1.34 (m, 3 H); ES"MS: 415 (M+1).

[1543]

[1544] AN 7700 (48,1229)N-[(4-Z % & 2o D) v & ] 73 0] E A -4 ©-6, 8] & 21 (B E2}5}o] = 2-2-E)

=
Q¥ e-4-9)-1,2,3,4,6,8,12,12a-2E}3fo] =2y 2] 12 [1',2' 14, 5] 9] 2k A =[ 1, 2-a] ¥ & v D -9-F} 2 F A m] = |
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[1545]
[1546]

[1547]
[1548]

[1549]
[1550]

[1551]
[1552]

on
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S
EA eSS AAd Z-24 71AIEe] e A fAEE S AMSSte] T gAE AlxEdk. 16 (25 mg,
0.055 mmol) % X Hjo]xd [(3S)-3-o}7| -8 ¥ Eg}slo] = 2 -2l-E] 0 3] &+-4- ‘0}“1 (48 mg, 0.26 mmol)
S gEZE2dE (2 nl) oA olHEAT wEAA (4S,12a8)-N-[(4-ZF 2 2 d)H e ]-4-1|2-6,8-T] & &-7-
[(HAIHE)SA ]-1-(H Eglslo]| = 2-20-E] .3] ek-4-Y)-1,2,3,4,6,8,12,12a-FE}Slo| =29 2| =[1',2' 14,

5198 A =[1,2-a] 9] g M §-9-7F 2 EAM = (16 mg, 49%)S ZEO & AlFatdrt. o B4ES AAd 7269 7]
Aol A AG FAE Wyoz A 2 gAR EMldsEte] (45,12a8)-N-[(4-ZF e 2o d)wE |-7-3lo| =&
A -4-W|E€l-6,8-U] & 2-1-(H| Eg}slo| =2 -20-E] 2. 9] &-4-2)-1,2,3,4,6,8,12,12a-<E}slo| =2 9] 2| & [1',2' 14,
5198 A = [1,2-a]l H Y H-9-7F 2 BAM = (8 mg, 59%)E 3| AAR AT,

'H NMR (400 MHz, CDCI3) & 1.30 (4, J = 7.2 Hz, 3H), 1.53-1.58 (m, 1H), 1.72-2.10 (m, 5H),

2.56-2.76 (m, 5H), 2.84-2.87 (m, 2H), 4.18 (dd, J = 2.8, 14.0 Hz, 1H), 4.26 (dd, J = 3.4, 14.2 Hz,

1H), 4.92-4.97 (m, 1H), 6.96-7.00 (m, 2H), 7.29-7.36 (m, 2H), 8.31 (s, 1H), 10.48 (m, 1H), 12.48

(br, LH); ES™ MS: 501 (M+1).

2 A o 7-71: (45,12a8)-N-[(2,4-tEF . 25 D) v ]-7-3}o] =ZA]-1,4-T] W& -6, 8-T] & 4~
1,2,3,4,6,8,12,12a-2gslol =29 ] =[1',2' 14,519 A x=[1,2-a] ¥ g v H-9-7} 2 BA}0] =

OH O
™~ N
S “\/h'

a) [(39)-3-olm=Rel]Wdoly]l Tslo]l=2F2eto]=g AAld 7-479] 71AEo] Qe A FAE Hoew
A Z3FA T}

F O

b) (45,12aS)-N-[(2,4-t] EF 2 2o )W |-7-3lo]| =5 A]-1,4-U] W€ -6,8-T] 24-1,2,3,4,6,8,12,12a-%
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[1553]
[1554]

[1555]

[1556]
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Efslol 2B E[1',2":14,5]F A (1, 2-al A2V D-9-7t2HA M = FA SFHES A Z-200] 7]AE
R AT FARE BHS AFRete] T AR AZZsgith. 16a (40 mg, 0.085 mmol) % EEHo]2® [(35)-3-
olr]-F-el o}yl (24 mg, 0.23 mmol)S TEFZZe (2 mL)olA olHEAT} WA (45,12aS)-N-[(2,4-
fgEFeadd)vd]-1,4-tHe-6,8-t] & A-7-[ (A9 E)5A1]1-1,2,3,4,6,8,12,12a- S E}SFo| =2 2] £ [ 11

2':4 519 A [1,2-a] 9 n|D-9-FtEEAR = (39 mg, 89%)E FBEOZA AFsIUTE. o AL AA 7Z-
201 71AEe] gl A FZol Al 2 GARZ FIAA (45,12a8)-N-[(2,4-HZF 2 2Hd)H e ]-7-3l | =FA]-
1,4-TiWE-6 8-T]22-1,2,3,4,6,8,12, 12a-2E}3fo| =202 T [1',2':4,5] 9 8% =[1,2-a] ¥ & v H-9-7} 2 &

A= (32 mg, 97%)E 3 M nAR AeETt.

'H NMR (400 MHz, CDCI3) & 1.02 (d, J = 6.4 Hz, 3H), 1.07 (d, J = 6.4 Hz, 3H), 1.32 (d, /= 6.8
Hz, 3H), 1.54-1.58 (m, 1H), 1.94-2.03 (m, 1H), 2.71-2.76 (m, 1H), 2.82-2.88 (m, 1H), 3.13-3.16
(m, 1H), 4.16-4.19 (m, 1H), 4.30-4.33 (m, 1H), 4.48 (m, 1H), 4.55-4.65 (m, 2H), 4.97-5.00 (m,
1H), 6.97-7.01 (m, 2H), 7.30-7.34 (m, 2H), 8.28 (s, 1H), 10.51 (m, 1H), 12.55 (s, 1H); ES* MS:
443 (M+1).

A 7-72: (4S,12a8)-N-[(4-FF 225 ) e |-7-3}o]| =F A4~ D -1-(1-H & N & )6, 8-T] F A4~
1,2,3,4,6,8,12,12a-<Esto] = 2y 2] 2[1',2' 14,519 &4 =[1,2-a] ¥ 2] 1] 9 -9-7} 2 E A} = |

FA SEES AAld z2-20] ZAFH] dE R FAE WS AREEe] T wAR AlxETh. 16 (27 mg,
0.060 mmol) % =ZEwolx® [(39)-3-oln| =R ](1-HEoe)oll (67 mg, 0.51 mmol)S UFEZEWE (2
mL) A oM EAIT WESA]A (4S,12a8)-N-[(4-ZF o 29 d)wd |-4-v|&-1-(1-H D] &)-6,8-T] 2 2-7-[ (F D
WEe) LA ]-1,2,3,4,6,8,12,12a-2E}slo| =2 b g =[1',2':4,5]F A= [1,2-a] 9 gl v g -9-Ft2 EA W= (18
mg, 56%)E HWEOR AFeTt. o] EAE Al Z-2¢ TIAEHA e A} TS A 2 QAR FIAA
(45,12a8)-N-[(4-ZF 2 2o D) W L ]-7-3} o] =5 A-4-w D-1-(1-A D &) -6,8-1] $4:-1,2,3,4,6,8, 12,1225

Bhetol == 32 [1',2":4,5] 9 2HA] 2= [1,2-a] F| | -9-7F2 BA = (15 mg, >100%)E 34 A= Aleat3
o},
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[1557]
[1558]

[1559]

[1560]

[1561]
[1562]

[1563]

on
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'"H NMR (400 MHz, CDCI3) & 1.02 (d, J = 6.4 Hz, 3H), 1.07 (d, J = 6.4 Hz, 3H), 1.32 (d, J= 6.8
Hz, 3H), 1.54-1.58 (m, 1), 1.94-2.03 (m, 1H), 2.71-2.76 (m, 1H), 2.82-2.88 (m, 1H), 3.13-3.16
(m, 1H), 4.16-4.19 (m, 1H), 4.30-4.33 (m, 1H), 4.48 (m, 1H), 4.55-4.65 (m, 2H), 4.97-5.00 (m,
1H), 6.97-7.01 (m, 2H), 7.30-7.34 (m, 2H), 8.28 (s, 1H), 10.51 (m, 1H), 12.55 (s, 1H); ES* MS:
443 (M+1).

HAAd Z-73: (48,122a8)N-[(4-ZF 223 d) v |-7-3lo] =5 A -1, 4-H] A (- D 228 )-6,8-1] 2
1,2,3,4,6,8,12,12a-SE}stol =2 o 2] = [1',2' 14,519 244 =1, 2-a] ¥ 2] #| -9~ T} 2 H A w]| =

TA SES Arld 2220 Z1AE ] de AT FARE WS AREete] 7 OAIR Al xelth. 16 (25 mg,
0.055 mmol) H ZHo]~® [(3S)-3-olvr|=-5-HE A (2-wEdZZH)ol7l (21 mg, 0.11 mmol)S YEFEZ=Z
HEE (2 mL)oA ol EAatn} wH-EAIA (4S,12a8)-N-[(4-ZF 29 d)wd]-1,4-v = (2-HEdZ29)-6,8-U] A4
-7-[(FAd ") 2 A1-1,2,3,4,6,8,12, 12a-2EFslol =29 2| = [1',2" :4,5] 9 2}A = [ 1,2-a] 9] g v P -9-F} 2 B-A}
HE= (8 mg, 25%) 8 TELE ATHUTE. o] BEAS HAlA Z-29] 7IAHA A= A o] A 2 GAZ 3}
Al A (4S,12a8)-N-[(4-ZF 23 ) |-7-3fo] =FA|-1,4-H] 2~ (2-H B Z 2 1 )-6,8-T] L A
1,2,3,4,6,8,12,12a-SElelol =z o g E[1',2' 14,519 A [1,2-a] F 2|1 H-9-Ft 2 EAlm| = (5 ng, 78%)E 3]
A A2 AF sk

Y] NMR (400 MHz, CDCI3) & 0.74 (d, J = 6.4 Hz, 3H), 0.84 (d, J = 6.4 Hz, 3H); 0.97-1.00 (m,
6H), 1.37-1.66 (m, 5H), 1.75-1.82 (m, 1H), 2.05-2.09 (m, 2H), 2.21-2.26 (m, 1H), 2.72-2.79 (m,
1H), 2.87-2.93 (m, 1H), 4.16-4.26 (m, 2H), 4.38 (m, 1H), 4.55-4.66 (m, 2H), 4.93-4.99 (m, 1H),
6.97-7.02 (m, 2H), 7.31-7.34 (m, 2H), 8.27 (s, 1H), 10.49 (m, 1H), 12.61 (s, 1H); ES" MS: 499
M+1).

A 77-1 WA 77-24

olHA G2 A ol AAE FTAAA GAeldEA] 1:1 HA] >10:1 H] L] F

A EEskith. 2ol 2o 54 dolE= Bdel & & LO/NS 71Es At
g3to] P BEoA AN o] 238l (electrospray ionization)E A&t 3FE] HEAb o] &(MH1)S g
B2y Ak A9y AsE YT, HaE AF A phenomenex €18 94+ HPLC Z (150 mmX4.6 mm 5

H

A}
2 Agshs obd B A9 NR PHel <la gad wEE W 9aE AFA. g
A=% w/ 0.1% X523, &1 B=olAEYEZ w/ 0.1% Z54F. ) = 10%B 1% &<, 8 10% A 90% B 1
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[1564]

&<t 100% Boll A %A,

WA 9 #, 9.01 #olA 1009 B2 #F(ramping) Z 2 +
AAE 7] Rad 9 9 AF AR A Hid 25 HPLC 214 93] a4
[ Al
Al TE ¥FE LOMS EE
No. HPLC H|o]&
771 OH O EST MS: 419 (M +1)
F F " o] N N/j/
N x N\/g\N
0 HH
772 OH O EST MS: 406 (M +1)
F F ©
= N
H
T -
5 H
7Z-3 OH O ES" MS: 509 (M +1)
F F Y o] x N/j/
N X N\/i\N
o] d)
7Z-4 OH O ESTMS: 429 (M +1)
F Ho N N
NoASON A
H N>,
o] /
77-5 OH O ESTMS: 415 (M +1)
F y (o] N N/\/l
N X N\%\N 2
o Hi
77-6 OH O ES" MS: 491 (M +1)
VPSS ONe
N o N Ay A,
ik
o]
77-7 OH O ES" MS: 509 (M +1)
F F O
X
T 0
o
o
77-8 OH O ES" MS: 443 (M +1)
F " O N N/j
N S N\/é\N ,[/
o H
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[1565]

ES™ MS: 461 (M +1)

z7-9

ESTMS: 501 (M +1)

77Z-10

ZZ-11

ES™MS:

475 (M +1)

489 (M +1)

77-12

ES™MS:

EST MS: 460 (M +1)

ZZ-14

ESTMS: 442 (M +1)

77Z-15

ES” MS: 489 (M +1)
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72-16 OH O R 8.174 & 8.295 min.
F o} {
A N
H
T IS0
H
o}
77-17 OH O EST MS: 461 (M +1)
F " H oS N/4> ..... ,
N N N
H
o}
77-18 OH O ES™ MS: 447 (M +1)
F F ’ O N,ﬂ> )
N N N
H
0o
ZZ-19 OH O EST MS: 446 (M +1)
F F
H S N/§::>
N N 1o}
0
7Z-20 OH O EST MS: 432 (M +1)
F F O
AN
. v
N ~ N o
o}
7Z-21 OH O  _ 7.368 min
F o {
A N
H
\@N >N /I\>
o H
77-22 OH O  _ 7.150 min
F Oy, {
= N
H
\©\/N N :/]\>
o H
77-23 OH <|3 N ES™ MS: 447 (M +1)
F F ; O A N/&>
N N N
o H
[1566]
Z7Z-24 OH O - ES™ MS: 447 (M +1)
F N
F+1o N N/B
N N ~N
I RO
[1567]
[1568] 2 e s SPES FUrR xFe.
Rm—p |
[1569]
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[1570]
[1571]
[1572]
[1573]

[1574]

[1575]

[1576]

[1577]

[1578]

[1579]

on

£501 10-1580310

[3 B]
No (R) m R*
1 4 —F —CHj;
2 4—F ~ CH{(CH3),
3 4 —F — CH,CH,0OCH;
4 2, 4—F —CHj
5 2, 4—F — CH(CHj3),
6 2, 4—F — CH,;CH,0CH;
7 2—F, 3—Cl1 —CHj
8 2—F, 3—C1 = CH(CH3;),
9 2—F, 3—C1 — CH,CH,0CH;
A9 ¢ 1
HIV $3tas oAl 48 sh7] 24 el 7]xs8te] 2AMSkqIT

a
(1) DNA &9 A=
WO 2004/0246932] A3 Gﬂoﬂ 7]ZHE]Oi A= Az e v l?onﬂ Q]OH 714 DNA & (2 pmol/ 1) ol }:L—X;]l DNA
49 (5 pmol/p1)E& AZREFAT. ZF FF DNA £9S 3H 9% 22 HHS] AIEHE ddH BE A&
(anneal complementary chains )= 2% T}. 7]*‘ DNA ¥ ¥7% DNA9l 7} ML U3k Ao 7[AQ%e] 2
LSRR Jd =
(2) A& 78 (1050 %b)

AE Y ZER) Y (Streptavidin) (Vector Laboratoriesol] &) %)< 0.1M 7IEHUoE <= g&A
mM Nay,COs, 10 mM NaHCO3) oA &% 40 pg/ml= &3AFH ). ZF 50 ple o] fAS o|Fw=Zd o

(immunoplate)®] & (NUNCell ols] AZzE)el H7}stda, o= 4° CollA WA FHFHEFH X"k, =
ohEell, Zb A4S At fFe (24: 13.7 mM NaCl, 0.27 mM KC1, 0.43 mM NaHPO,, 0.14 mM KH,PO,) &2 %
W, agar, 1% 23 f(skin milk) & ek 300 plo] Qi gFHom 308 Fk AdEtr] s Al
sttt F7hR, 7 dS ik SFele® £ owl AHElaL, 50 ulfﬂ 717 DNA 8-H(2 pmol/n D) E5H
A 30w E]E el FAERES FUskgla, olE el ke oW Akl O gl S

22 @ ARt

I gl A9k o] AlzE ZF el 12 ple SF (A 150 mM MOPS (pH7.2), 75 mM MnC12, 50 mM 2-v
ZE o ere 256 FEAMZ, 500 pg/ml 29 FH S4RW-1E V), @ 39 ple FF E2ZHE AFHE51 ul
o] ®¥kg &g UMY, 1 thgoll 9 nle FFEA &9 (30 pmol)S HUFEA, 2 EFES F £F
T, 54 tix(negative control (NC)2=ZA el 9 pl1o] 3|4 &o(xA: 20 mM MOPS (pH7.2), 400
mM potassium glutamete, 1 mM EDTA, 0.1% NP-40, 20% =¢]A=, 1 mM DIT, 4 M $#loh)S H7Msla, o=
ZHE YAE ALEsle & EFs1GiT).

ZHolEZL 601 Bt 307 CollA wikE Fo, whg NS WFL, FEHEHOZ 250 ple AF g5
(composition: 150 mM MOPS (pH 7.2), 50 mM 2-W|Z2ZE| e 25% ZT A=, 500 pg/ml A9 3 <xdl-

3 Veoz A W AT

2 g, ZF Dol 12 ple @EA(FA: 150 mM MOPS (pH7.2), 75 mM MgCly, 50 mM 2-#|ZZEo| e 25%
2 ME, 500 ng/ml 2o 4 GHEU-FF V), F 41 plY FHFEHE AxH 53 ple HHeEAS
shlTh. F7FE, 6 nl9 DMSO Ul Al 3ES 89S 71 dd H7bsglar, 6 uu DMSOE ol A
T(positive control (PC))OZA] H7}8lgla, T&H o7 ZPolE AE AlLslo] & 23519 tt. Zg o)
308 EoF 30° CollA] ®ikal & 1 mle 2% DNA (5 pmol/ml)E H7IsIH AL, o] Z#|olE YA E ALE3}

T R,

2
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[1580]

[1581]
[1582]
[1583]
[1584]

[1585]

[1586]
[1587]

[1588]

[1589]

S55461 10-1580310

7t ZYOlEE 10 &< 307 CollA] wiger &, dk3 a8 vz, 5K A AFEZ F A AFHs)
Gt 1 ggol, 47e] EA9ERA (sheep Fab fragment: manufactured by Boehringer)® #HHlE -] =pA]
Ad(anti-digoxigenin) SAZE 2000-Z= 3HA 3|4 fMow FMAFHI, 100 pl o FJAAES 1 A7F Fot

30° CollA Age flsl H7bskalar, o] F W 0.05 % Tween20& FH3hE UMY SF Aoz d&H 02 A
la, Qe o w g AHST. 2 thgel, 150 ple] kel ExsekA] Zely S
(alkaline phosphatase coloring buffer) (Z4: 10 mM paranitro¥|d phosphate (manufacture
Laboratories), 5 mM MgCly, 100 mM NaCl, 100 mM Tris-HCI (pH 9.5))2 %713} 30° CollA 2 A
AR, 50 plel IN NaOH &-94& H7bste] whe-& A A7, 7F 4e] F<(absorbance) (0D405 nm) & =74
AL, A& (1C50)5 3t7] Akt g24el whet AUt

=
oft
o
-0,
7]
T,
o

]

of

%48 (%) = 100[1-{(C abs.- NC abs.) / (PC abs.- NC abs.)}]
C abs.; 3}§E9] o] 5

NC abs.: NC9 &4

PC abs.: PCe] &

31

A Al ¢ No. Tgas oA g4
(IC50, ng/ml)
3.3
3.8
3.2

=m0
PN b

AH 2

ZEtago FAgs Ay 93 F3 948 wdste 2937 Ao fFEAE HAALE {8 AFesn. (4
ol PHIVE A HF =) FAFZA (luciferase) & Td3t= VSV-g 7=EFY (pseudotyped) HIV ¥ E pGI3-
Luci ¥ ZgAv= (Jarmy, G. et al., J. Medical Virology, 64:223-231, 2001) ¥ pVSV-g (Clontech)Z
7HA AlFEe] EdAF A o8] AAsT. AL PHIV MEHE E3A7 A, I gdd A% M H 3eEy

EFAHG. 29 Bk 377 C E 5% C02 #lF 3, ZHCEE AxXA ] 9d] FHE = uiel o] ZHUY ZE
FA A EA] 24 AleF(Steady Glo luciferase assay reagent (Promega))E AF&3Fe] ¢ldth.  H|-HIV 5o ¢
A H7re7] 8, A/PHIV ¥E EFES ojde dAEQE N A H oz FAHTAE Hds= Ao 9

o) WAk AL A9SAL FAR BAE Sas
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£ol

M
ulo

*k
2y
**
*k

FkA
xw

PHIV ICs0
*=<10 nM,
**=10-100 nM,
F**>100 nM

n
*%

=

3 A o
Z-1
Z-5

Z-10
Z-11

£-12
Z-13
Z-14
Z-15
Z-16
Z-17
Z-18
Z-19
Z-20
Z-21

Z-22
Z-23
Z-24
Z-25
Z-26
Z-27
Z-28
Z-29
Z-30
Z-31

Z-32
Z-33
Z-34
Z-35
Z-36
Z-37
Z-38
Z-39
Z-40
Z-41

Z-42
Z-43
Z-44
Z-45
Z-46
Z-47
Z-48
Z-49

Z-50
Z-51
Z-52
Z-53
Z-54
Z-55
Z-59
Z-60

¥ 2]

T
ar

[

[1590]
[1591]
[1592]
[1593]

Alel 1)

<

[0

(Al

[1594]
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[1595] oud Anke Aug 7] YRS Agstel Azl
| F
(mg/7} =)
g E 250
AR (A%D) - 200
vl 2o}l B 10
% 460mg
[1596]
[1597] (AE AA 2)
[1598] AAE 7] JEes AME3to] AlxsSIT.
|
(mg/7 &)
g4 d& 250
Az g zmlo] AR ARA) 400
A B & T FALol = (fumed) 10
ZE|of & 4k 5
[1599] = 665mg
[1600] AeES E3saL, gFst AAE A, 72 665 mg oltt.
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