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R 2 R Hol7uh, R Holil RE FolAU, RS Folal R'E Holi;
Kol Holat R'7F Oliol AL, R'o] Ofe]a R Holar;

6

Ro] H i OHolaL;
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R H B CHyolat:

R8% CH% EJE—E CF:;O]J—:’.

9

R ZH2he, H, CHy, % CHCHOZ o]Fojxl Foa®E Zgaoz AueAL, MRy oAl w-1-9¢ 39l
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A7 3

Agl QoiA,

R, R, 2R Z Ao shub F 9l R, g

379 4

A1l glojA,

37T% 5
Al gloiAl,
3l7)0] FogRE AuE 3R = o|o kst ow 3FLrsE A

(3aR,5R,6R, 7R, 7aR)-7-&F 2 2-5-((S)-1-3| =F A o &) -2- (W o}n| 2=)-5,6, 7, 7Ta-E| E2} 3] = 2 -3al-3] 2} = [ 3
-dJEjo}E-6-2;

(3aR 5R,6R, 7R, 7aR)~2- (ol Bl opv] 1) -7-F 7 & 2 -5-((S)-1-3] == Ao ©)-5,6,7, Ta-B| = 23] = 2-3aH-3] e[ 3
F/]o}——‘E—_6_E)

(3aR, 55, 6R, 7R, 7aR)-2- (o] Fobn] 1) -7-F 7 & 2-5-((R)-2,2,2-E 2] EF 2 2-1-3| == Ao ©)-5,6,7, 7a-H ¢}
]EE_SaH_‘}] E]—__]_ 3 , Z_d F/] o}"—‘E—_6_ =

(3aR,5S,6R, 7R, 7aR)-7-Z 59 Z-2- (W €o}ln] 1= )-5-((R)-2,2,2-E&| ZFE 0 2-1-3| =& A] o € )-5,6,7,7a-H| E&}
3| =2 -3al-9] 2he [3, 2-d Bl o} 62 ;

(3aR,5R,6S,7aR)-5-((S)-1-3]| == A o] & )-2- (| D o} 1=)-5 6,7, 7a—F] E &} 5] = 2 -3al-3] &} = [ 3, 2-d ] E] o} Z-
6_%v

(3aR,5S,6S,7aR)-2- (W & o} =) -5-((R)-2,2,2-E g 22 ¢ 2-1-3| =2 || &l )-5 6,7, 7a—H| E &}5] = 2 -3al-3]
E]—'J‘ 372_d Ho}%—_G_E)

(3aR,5R,6R, 7S, 7aR)-7-&F 2 2-5-((S)-1-3| =5 A| | & )-2-(H[ D o} 12)-5,6,7, Ta-H| E€}8] = 2-3al-¥] 2= [ 3



~dJElolE-6-%
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(3aR,5R,6R,7S,7aR)-2- (o Ho}n| 1) -7-EF 2 2-5-((S)-1-3| =5 A & )-5,6,7, 7Ta-E| E&} 8] = 2 -3all-¥] 2} = [ 3

2-dJE]obE-6-2;

(3aR,5S,6R,7S,7aR)-7-ZF S 2 -2- (W& olr] x)-5-((R)-2, 2,

32 -3al-3 &= [3,2-d] g o} &=-6-8; &

(3aR,5S8,6R,7S,7aR)-2- (| B o}u| = )-7-FF 2 2-5-((R)-2, 2,

3| ==-3all-9] 2h=[3, 2-d ] Bl o} E-6-2.

AT 6
A1l oA,

2-EEF L 2-1-3| =& A E)-5,6,7,7a-H EE}t

2-EfEF L 2-1-3| =& A E)-5,6,7,7a-H E}

4] REE 1o ToRNY HUW BFE wE oo NN OR HENVsH

(3aR,5R,6R,7R,7aR)-7-ZF Q Z-5-((S)-1-3| == Ao & )-2- (& o}u| = )-5,6,7, 7Ta-E| E&} 3] = 2 -3all-3] 2} == [ 3,

2-dJE]obE-6-2;

(3aR,5R,6R,7R,7aR)-7-ZF L Z-5-((R)-1-3| == Ao & )-2-(H & olu| 1= )-5,6,7, 7Ta-E| E&} 3] = 2 -3all-3] 2} = 3,

2-dJE]obE-6-2;

(3aR,5R,6R, 7R, 7aR) -2~ (ol @ o} 1] .2 ) -7-FF 2. 2-5-((S)-1-3| =

2-d]E]o}E-6-2;

(3aR,5R,6R, 7R, 7aR) -2~ (ol @ o} =) -7-FF 2. Z-5-((R)-1-3| =

2-d]E]o}E-6-2;

(3aR,5R,6R, 7R, 7aR)-2-(HI W F o}r] 4= )-7-&F 2 2 -5-((S)-1-

[3,2-d]Elo}E-6-2:

(3aR,5R,6R,7R,7aR)-2-(HI W & o}r] 4= )-7-ZF 2 2-5-((R)-1-

[3,2-d]E]o}&E-6-2:

(3aR,58,6R, 7R, 7aR) -2~ (o] &o}m] 1=)-7-ZF ¢ 2-5-((R)-2,2,
3| = 2-3aH-9] 8= [ 3, 2-d ] E] o} Z-6-2

(3aR,5S,6R, 7R, 7aR)-2- (o & o}r] 1) -7-EF 2 2-5-((9)-2,2,

3| = 2-3al-¥] 2} [3, 2-d] Bl o} Z-6-2

(3aR,5S,6R,7R,7aR)-7-ZF ¢ 2 -2- (| & o}u] =)-5-((R)-2, 2,

3| =2 -3aH-9] 2} [3,2-d] ] o} Z-6-%;

(3aR,5S,6R,7R,7aR)-7-ZF ¢ 2 -2 (| & o}u] =)-5-((S)-2, 2,

3 =2 -3all-v] 2} [3,2-d | E] o} &6~

(3aR,5S,6R, 7R, 7aR)-2-(tJ W H o}m] 1) -7-EF 2 2-5-((R)-2,

28] =2 -3aH- &= [3,2-d ] E] o} Z-6-&

(3aR,5S,6R, 7R, 7aR)-2-(tl W H o}m] 1) -7-EF 2 2-5-((5)-2,

2}s] = 2-3al-) 2} [ 3, 2-d] E] o} Z-6-2

(3aR,5R,6S,7aR)-2- (ol & o}n)| 1= )-5-((S)-1-3]| == A o &l )-5,

6-2;

(3aR,5R,6S,7aR)-2- (o & o}n)| 1= )-5-((R)-1-3]| == A o] &l )-5,

6-2;
(3aR,5R,6R, 7R, 7aR)-5-o &-7-ZF 0 & -2-(H|do}n] :=)-5,6,

(3aR,5R,6S,7aR)-5-((S)-1-3| = Ao & )-2- (M & o} 0| ) -5,

_5_

Z Ao 8)-5,6,7,7a-H ET}5| = 2-3al-3] &} = [3,

Z A ")-5,6,7,7a-H E2}8] = 2 -3al-7] 2} 1= [ 3,

B == Ao ")-5,6,7, 7a-H| Ed} ]| = 2-3aH-3] 2} =

B == Ao E)-5,6,7,7a-H Eg}s| =2 -3aH-¥] &} =

2-EEFQ2-1-3| == A €)-5,6,7,7a-H EE}
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S|=2 Ao €)-5,6,7,7a-E| E}

2-E|EF Q2 2-1-3| == A €)-5,6,7,7a-H EE}

2,2-E]EFQ Z-1-3|=FA|€)-5,6,7,7a-HE

2,2-E]ZFQ Z-1-3|=F A €)-5,6,7,7a-HE

6,7,7a-H E&}3] =2 -3all-T] 2} [3,2-d] E] o} &~

6,7,7a-H E&}3] =2 -3all-T] 2} [3,2-d] E] o} &~

7 7Ta-E| E&}3] E 2 -3aH-3 &= [ 3, 2-d] E] o} Z-6-&

6,7,7a-H E&}3] =2 -3all-T] 2} [3,2-d] E] o} &~
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6-<;

(3aR,5R,6S,7aR)-5-((R)-1-3| =EA A & )-2- (| o} 2=)-5,6,7, 7Ta-H E &} 8] =2 -3all-T] 2} = [ 3, 2-d] E] o} &~
6-2;

(3aR,5R,6S,7aR)-2- (vl H & o}n] 12)-5-((S)-1-3| == Ao &l )-5,6,7, 7a-H| E&} 8] = 2-3al-3| 8} = [ 3, 2-d ] E] o} Z-
6-2;

(3aR,5R,6S,7aR)-2- (v} W & o}n] 1=)-5-((R)-1-3| ==X | &l )-5,6,7, 7a-H| E&} 8] = 2-3al-¥| 2} = [ 3, 2-d ] E] o} Z-
6-2;

(3aR,5S,6S,7aR)-2-(ME ol =2)-5-((R)-2,2,2-EF EF 2L 2-1-3| =FA|o| €)-5,6,7,7a-H E &} 8] =2 -3all-7]
2}=[3,2-d] E] o} E-6-2;

(3aR,5S,6S,7aR)-2-(H & o}lr]=)-5-((5)-2,2,2-EF ZF QL Z-1-3| =FA| o &)-5,6,7, 7a-E| EE} 3] = Z-3all-7
2}=[3,2-d] E] o} E-6-2;

(3aR,5S,6S,7aR)-2-(tlH| & o}r] =)-5-((R)-2,2,2-EB| FF L Z-1-3| =E Ao &)-5,6,7, 7a- Bl E&} 8] = &-3all-
vl g} [3,2-d] E] o} F-6-2;

(3aR,5S,6S,7aR)-2-(tl W& o}r] 4)-5-((5)-2,2,2-EZ FF QL Z-1-3| =E Ao &)-5,6,7, 7a- Bl E&} 8] = 2-3all-
vl g} [3,2-d] E] o} F-6-2;

(3aR,5S,6R,7R,7aR)-7-ZF ¢ 2 -2-(H|do}r] =)-5-((R)-1,1, 1-EF ZF Q. 2-2-3| EEA| L2 P-2-Y )-
5,6,7,7a-E| E&}3] & 2 -3aH-9] 2} = [ 3, 2-d] E] o} Z-6-L;

(3aR,5S,6R,7R,7aR)-7-ZEF 0 2-2-(WEo}n] = )-5-((S)-1,1, - EF ZF Q0 2-2-3| =2 A T 2 7-2-Y )-
5,6,7,7a-E| Ee}3] & 2 -3aH-9] 2} = [ 3, 2-d] E] o} Z-6-L;

(3aR,5S,6R,7R,7aR)-2- (o doln| =)-7-ZF 0 2-5-((R)-1,1,1-EF ZF Q0 2-2-3| =2 A Z 2 7-2-Y )-
5,6,7,7a-E| E&}3] & 2 -3aH-9] 2} = [ 3, 2-d] E] o} Z-6-L;

(3aR,5S,6R,7R,7aR)-2- (o €lo}n] :2)-7-ZEF 2 Z-5-((S)-1,1, 1-E EZF L2 -2-3| EE2A| T2 H-2-Y )-
5,6,7,7a-E| E&}3]| & 2 -3aH-9] &} = [ 3, 2-d] E] o} Z-6-L;

(3aR,5S,6R, 7R, 7aR)-2- (g W & o}m]| ) -7-Z 50 2 -5-(1,1,1-EF ZF L 2 -2-3| E2A XL 2 3-2-2)-5,6,7, 7Ta-
H Eg}s| = 2-3al-9] 2} =3, 2-d] E] o} & -6-%;

(3aR,5S8,6S,7aR)-2- (W Eolu| = )-5-((R)-1,1,|-ET| ZF 9 2-2-3| E2A XL 2 B-2-9)-5,6,7, 7a-H ET} 5| =2~
3al-9] 8} [3,2-d] E] o} Z-6-2;

(3aR,5S,6S,7aR)-2- (ﬂ]ﬂo}ﬂu) 5-((8)-1,1,1-E3ZF 9 2 -2-3| E2A X2 3-2-4)-5,6,7, 7Ta-H ET} 5| =2~
3al-9] 8} [3,2-d] E] o} Z-6-2;
(3aR,5R,6R, 7R, 7aR)-2-(o}A €l ¥1-1-)-7-ZF 0 2 -5-((S)-1-3| =& X o & )-5,6,7, 7a-H E &} 3| &= Z-3al-] 2} =

[3,2-d]E|o}&-6-&;

(3aR,5S,6R, 7R, 7aR)-2- (oA B -1-Y)-7-ZF 9 2-5-((R)-2,2,2-ET ZF 2 2-1-3| =2 A€l )-5,6,7,7a—H
Ees| =2 -3all-¥] 2= [3, 2-d | E o}E -6~

(3aR,5R,6R,7R,7aR)-2-0} 1] e~7-Z 2 6 Z-5-((S)-1-3| =2 Ao & )-5,6,7, 7Ta-E| E &} 3| = & -3aH-5] &} = [ 3, 2-

dlElol&E-6-2;

(3aR 5R,6R,7S,7aR)-7-ZF 2 2-5-((S)-1-3| = ZA| o & )-2-(H| & o} 1| = )-5 6,7, 7Ta—H E &} 8] &= 2 -3aH-3] 2} = [ 3,
]:/]O]—"i:'___(i_av

(3aR 5R,6R,7S,7aR)-7-ZF 2 2-5-((R)-1-3| =2 Al o & ) -2~ (W & o}n] - )-5 6,7, 7a-H E&} 3] & 2-3al-T] &} = 3,
F/]O]—"i:'___(i_av

(3aR,5R,6R,7S,7aR) -2~ (ol & o} =) -7-ZF 0 2 -5-((S)-1-3| == A& )-5,6,7,7a-H| E &} 8| = 2-3aH-5] 2} = [ 3,

-dJE]o}E-6-2;
(3aR,5R,6R,7S,7aR)-2- (N D o}H| = )-7-FF 2 2-5-((R)-1-3| =F A & )-5,6,7,7a-H E&}8| = 2-3al-3] 2} = [ 3,

_6_
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—dJEjobE-6-2;

(3aR,5S,6R,7S,7aR)-7-FF @ Z-2- (W " o}w] 1) -5-((R)-2,2,2-E&| EF 2 2-1-3| =5 A ol &)-5,6,7, 7Ta-E| E 2}
3l e 2 -3aH-9) 2} = [3,2-d] B o} Z-6-L;

(3aR,5S,6R,7S,7aR)-7T-ZF 2 2-2-(H & o}n] = )-5-((5)-2,2,2-EB ZF L 2-1-3| = Ao € )-5,6,7, 7Ta-H| ET}
3l e 2 -3al-9 2} = [3,2-d] B o} Z-6-L;

(3aR,5S,6R,7S,7aR)-2- (o H ol =) -7-ZF 2 2-5-((R)-2,2,2-EB| ZF L 2-1-3| =FA|o|€)-5,6,7, 7Ta-H| EE}
3| =2 -3aH-9] 2 [ 3, 2-d] E] 0} Z-6-2;

(3aR,5S,6R,7S,7aR)-2- (o &o}n] = )-7-ZF 2 2-5-((5)-2,2,2-EH ZF Q. 2-1-3| =ZA|o|&)-5 6,7, 7a-H| E}
3| =2 -3aH-] 2 [ 3, 2-d] E] 0} Z-6-2;

(3aR,5R,6R,7S,7aR) -5~ E-7-ZF ¢ 2 -9~ (W Ho}n| 1 )-5,6,7,7a- B E&}8| = 2-3all-7] 2} = [ 3, 2-d ] E] 0} Z-6-2;
(3aR,5S,6R,7S,7aR)-7T-ZF 9 2 -5-(2-3| EE2A| X 2 H-2-2 ) -2-(H| Do}l -)-5,6,7,7a-H E&} 3| & 2-3al-3] 2}
[3,2-d]E]o}&-6-&;

(3aR,5S,6R,7S,7aR)-7-ZF Q. 2 -2-(H o] :=)-5-((S)-1,1, 1-EF| ZF Q2 -2-3| EE A T 2 #-2-U )-
5,6,7,7Ta-E| E2}8] == -3al-9] g} = [ 3, 2-d ] E] 0} Z-6-&;

(3aR,5S,6R,7S,7aR)-7-ZF Q. 2-2-(HEo}lr] :=)-5-((R)-1,1,1-EF| ZF Q2 -2-3| =5 A T 2 #-2- )-
5,6,7,7a-E| Eg}s]| =2 -3al-3] 2} = [ 3, 2-d ] E] o} F-6-2;

(3aR,5R,6S,7R,7aR)-7-FF L Z-5-((S)-1-3]| =F A & )-2- (W& o}n| 1=)-5,6,7, 7Ta-E| E&} 8] = 2 -3all-¥] 2} = [ 3
2-d]Elo}E-6-%;

(3aR,5R,6S,7R,7aR)-7-ZF 2 2-5-((R)-1-3| =FA| ol & )-2- (W Holn| =)-5 6,7, 7a-H EE} 3] = 2-3all-¥] 2} = [ 3
2-d]Elo}E-6-%;

(3aR,5S,6S,7R,7aR)-7-ZFQ 2-2-(HHo}r] =)-5-((R)-2,2,2-EH ZF Q. 2-1-3| == A|o|€&l)-5,6,7, 7a-H| E}
3l e 2 -3aH-9 &} = [3,2-d] Bl o} Z-6-L;

(3aR,5S,6S,7R,7aR)-7-ZF 2 2 -2-(H ol = )-5-(($)-2,2,2-ET| ZF 0. 2-1-3| =2 A &)-5,6,7,7a-E| E &}
3= 2 -3al-9 &} = [3,2-d] Bl o} Z-6-L;

(3aR,5R,65,7S,7aR)-7T-FF L Z-5-((S)-1-3]| =F A & )-2- (W& o}n| 1=)-5,6,7, 7Ta-E| E&}8] = 2 -3all-¥] 2} = [ 3
2-d]Elo}E-6-%;
(3aR,5R,6R,7aR)-5-((S)-1-3| =FA A & )-2- (| o} 1=)-5,6,7, 7Ta-H E 2} 8] =2 -3al-T] 2} = [ 3, 2-d] E] o} &~
6-2;

(3aR,5R,6R,7S,7aR)-2-(Cl W H o}r] 1) -7-&-F 2 2-5-((S)-1-3| =F A& )-5,6,7, 7a-E| E&} 8] = 2-3all-¥] 2} 1=
[3,2-d]E]o}&-6-%;

(3aR,5R,6R,7S,7aR)-2- (] W & o} 1] 1 )-7-ZF 2 2 -5-((R)-1-3| =& A ' )-5,6,7,7a-E| E&} 5| = 2-3all- ] 2} =
[3,2-d]E]o}&-6-Z;

(3aR,5S,6R,7S,7aR)-2-(tH|Ho}n] = )-7-2F 2 2-5-((R)-2,2,2-EF EF 2 2-1-3| == &)-5,6,7,7a-H E
25| = = -3al-9] 2} [ 3, 2-d] E] 0} E-6-2;

(3aR,5S,6R,7S,7aR)-2- (] W&o} 1] 1= )-7-ZF 2 2 -5-((5)-2,2,2-EF ZF L 2-1-3| =FA|d € )-5,6,7,7a-H E
25| = = -3al-9] 2} [ 3, 2-d] E] 0} Z-6-2;

(3aR,5S,6R,7S,7aR)-2- (o Ho}n] - )-7-ZF ¢ 2-5-((R)-1,1,-EF ZTHF Q2 -2-5| 52 A| L 2 H-2-2] )-
5,6,7,7a-E| E2}s] =2 -3all-3] 2} = [ 3, 2-d ] E] o} Z-6-2;

(3aR,5S8,6R,7S,7aR) -2~ (N o}H| =) -7T-FF 2 2 -5~ ((S) 1,1, 1-EgEF 0o R2-2-3| EE AN T2 H-2-U)-
5,6,7,7a-E| E2}8] =2 -3all-9] 2} = [ 3, 2-d ] E] o} &6~

(3aR,5S,6R,7S,7aR)-2- (Tl W&o} x=)-7-ZF ¢ 2-5-(1,1, - E EF L 2-2-3| E2A L2 9-2-9)-5,6,7,7a-
H Eg}s] = 2-3aH-9] 2} =3, 2-d] E] o} -6-%;
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(3aR,5R,6R,7S,7aR)-2-(FAE| D -1-)-7-EF 2 2-5-((S)-1-3| =F Aol &)-5,6,7, 7Ta-H E 2} 3] = 2 -3al-9] 2} =
[3,2-d]E]o}&-6-2;
(3aR,5S,6R,7S,7aR)-2- (A | P-1-Y)-7-ZF 2 Z-5-((R)-2,2,2-EF ZF 0. 2-1-3| =& Ao & )-5,6,7,7a—H|
E g} =2 -3al0-7) 2} = [3,2-d] E] o} Z-6-L;
(3aR,5S,6R,7S,7aR)-2- (A | P-1-Y)-7-ZF 2 Z-5-((R)-2,2,2-EF ZF 0. 2-1-3| =& A o€ )-5,6,7,7a—H|
E g} =2 -3a0-7) 2} [3,2-d] E] o} Z-6-L;
(3aR,5R,6R,7S,7aR)-7T-FF 2 2-5-((S)-1-3| =F Ao & )-2-(F Z2 Hd-1-¥)-5,6,7,7a-H E&} 3| = 2-3all-F 2} =
[3,2-d]E]o}E-6-2;
(3aR,58,6R,7S,7aR)-7-FF 2 2-2-(F F29-1-2)-5-((R)-2,2,2-ES EF 2 2-1-3| =5 Ao & )-5,6,7, 7Ta-Hl
Egs| = 2-3aH-9 8= [3,2-d] Bl o} -6
(3aR,5R,6R,7R,7aR)—7—’§—r£E 5-((R)-2-ZF ¢ 2-1-3| =2 Ao &)-2-(HHo}u|x)-5 6,7, 7Ta-E| Eg}3| == -
3aH-7) 2t [3,2-d] E] o} & -6-%;
(3aR,5S,6R, 7R, 7aR)-5-((R)-2, 2~ \ﬂeT_Li—l—%l FANE)-7-FF 2 2-2-(W P} x)-5,6,7, 7Ta-H E&}3] =
2-3al-9 2} =[3,2-d]El o} =-6-%;
(3aR,5R,6R,7S,7aR)-7T-2F 2 Z-5-((R)-2-ZF Q2 Z-1-3| =F Ao &) -2-(HEo}r]| 1= )-5,6,7,7a-H E&} 3| =2~
3aH-9] 2} = [3,2-d] E] o} =-6-2;
(3aR,5S,6R,7S,7aR)-5-((R)-2,2-H] FF L 2-1-3| =F/ Ao & )-7-ZF 0 -2~ (v "Holu|=)-5 6,7, 7Ta-H EZ}3]| =
Z-3aH-¥ 8 [3,2-d] El o} =-6-=;
(3aR,5R,6R, 7R, 7aR)-7-&F 9 2-5-((S)-1-3| E2A = 2 3)-2-(H|&o}r]| -)-5,6,7,7a-E| E&} 3] & 2 -3aH-3] &} =
[3,2-d]E]o}E-6-2;
(3aR,5R,6R,7R,7aR)-5-((5)-3,3- T FF L Z-1-3| EFA| L 23 )-7-FF L 2-2-(WEeo}r]=)-5,6,7,7a-H| E&} 3]
= 2-3aH-9 8} [3,2-d] El o} =-6-2;
(3aR,5R,6R,7R,7aR)-7-EF 2 2-2-(HEo}n] = )-5-((5)-3,3,3-EF ZF L 2-1-3|=ZA 22 3)-5 6,7, 7a-HE
g} =2 -3aH-3| g =3, 2-d] E] o} F-6-2;
(3aR,5R,6R,7R,7aR)-5-((S)-A|Z2Z 2L (B =EA)HE)-7-ZF 2 Z-2-(WEo}n|=)-5,6,7,7a-H| E&} 5| =2~
3al-3] 2} [3,2-d ] E] 0} Z-6-2;
(3aR,5R,6R,7R,7aR)-5-((S)-A EF2FH (| =2 )W E)-7-ZF 2 2-2-(HEo}n|-)-5 6,7, 7a-H EZ}S| = 2~
3all-3] 2} [3,2-d ] E] 0} Z-6-2;

Ol

014

(3aR,5R,6R, 7R, 7aR)-5-((S)- A E =3 E (
3aH-¥ 2} (3, 2-d] E] o} Z-6-<;

=2 AW E)-7-ZF 0 2-2-(H|"o}u]=)-5,6,7,7a-H E&} 3| =2~

(3aR,5R,6R,7S,7aR)-7-ZF 2 Z-5-((S)-1-3| EZA| Z 2 1)-2-(H| & o}n]| x)-5,6,7, 7a-H E&} 3] & Z-3aH-9] 2} =
[3,2-d]E]o}E—6-2;

=

o
At
[H

i

(3aR,5R,6R,7S,7aR)-5-((S)-3,3- \ﬂ% oR-1-
=2 -3aH-9 &= [3,2-d] Bl o} Z-6-L;

IR=E=D )-7T-ZEF 9 Z2-o-(WEoln1-)-56,7,7a-E| E&}3]

(3aR,5R,6R,7S,7aR)-7T-EF 2 Z-2-(H € o}n] - )-5-((5)-3,3,3-EF ZF L 2-1-3|=ZA| 22 3)-5 6,7, 7a-HE
g8 = 2-3al-9 2= [3, 2-d] E] 0} F-6-2;

(3aR,5R,6R,7S,7aR)-5-((S)-A|Z2Z 2L (| =EA)HE)-7-ZF 2 Z-2-(WEo}n]=)-5,6,7,7a-H| E&} 5| =2~
3all-7) 2= [3 ,2-d] E]o}Z-6-2;

(3aR,5R,6R,7S,7aR)-5-((S)-A F2FH (| =AW E)-7-ZF 2 2-2-(HEo}n])-5 6,7, 7a-H EZ} S| =2~
3all-3] 2} [3,2-d ] E] 0} Z-6-2;

[«

(3aR,5R,6R,7S,7aR)-5-((S)-A| 22 A Y (S| =EA)HE)-7-ZF 2 Z-2-(WEo}n|=)-5,6,7,7a-H| EE} 5| =2~
3al-3] 2} [3,2-d ] E] 0} Z-6-2;
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(3aR,5R,6R,7S,7aR)-7-ZF Q Z-2- (W &o}r| =)-5-H] d-5,6,7,7a-H| E&}3]| = 2-3al-¥] 2} = [ 3, 2-d] E] o} Z-6-
Q-

i

(3aR,5R,6S,7S,7aR)-7-ZEF 0 2-2-(WEo}n = )-5-(2,2,2-E ZF 9 2 €l)-5,6,7,7a-H E&} 3| = 2-3al-3] &}
%[3,2-d]Elo}E-6-2.

A1l glejA,

A7) 3 Ee O-FdiE 2-olM| Eoln] =-2-d| 2 A]- 3 -D-2 F A3 &} = A| tho}l A (O-glycoprotein 2-acetamido-2-
deoxy- B-D-glucopyranosidase, 0-GlcNAcase)S Ae1H oz A&|st= A, 3=,

A7) 3EL 0-GlcNAcasest AElA o2 Adtsl= 7, 3H3E.

A7) BHEES 2-olA| Eoln| E-2-t| 2 A]- B -D-FF 73| 2f = Al thol A (0-GlcNAc) ©) ¥< (cleavage) &

2
2
)
[o
fr

AT 11
A9gel oA,

271 0-GlcNAcase: EF-5E9 0-GlcNAcase?l 71, 3}13E.

A7) AR THEEY B-dabtolE AdHo A o

ls
pocy
rO
Lot
ot
il

=4 =M AaZz, 1A AAA vld] (Progressive supranuclear palsy), TEHE AW
A 7A3lE(multiple sclerosis), YA Z(epilepsy), HZEF(stroke) T U4 (Glaucoma)

A 53t7] g AT ZAAERA, FAEGAHoR &t BAL A ALY A Al2¥ F o= g
ol 719 stgE e ol oAgtH o ® 8Tt S XISt AT 4=

_9_



SSS0l 10-2054744

AT 14

2y
)
Y

A138ke] qo)A, A7) ZAEL 0-GlcNAcaseo A&7 Dozt il A 0-GlcNAcaseES Aelz o2 A&
P

71 AT AL, FAH 2 E,

2 0-GlcNAce] de] F7H7F Zagh gidolA 0-GleNAce] s F7HA1717] 9

i

A3l oM, 7] 24
b =

AAEPA AG, E}9-¥ S (tavopathy), A=A MF(myocardial infarction) ¥ o=z o]Fojx FoRzKE A
ge A3 Xmrt dedh EH*JOHH NAEHAE  Agk el =(tauopathy), A7 MZF(myocardial
infarction) ¥ o2 o]Foj FozRYH Mg AIS 2"y Y3t FATgH 2AE A, V] %
AELS ANaEA fFade 524 (1) 38 T ol oFAlTgH 5875 98 ek Aol ok
] A5

RS, H, F, Cuy &2, Cop 9D, 2 Gy L71UR o]Fojxl Fomhy Aug Zoli, 54 2 FE A9

Azte] R'e, BRow EE: OH ¥ st olgom, Ul WA Ad Afd Az A mxsE

Zolal

_10_
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s DAY Gy DAY, Gy AZRAZ, ol 2 s RolU R o]Foln FozRE MEE ol ALt;
2R3, o)) RatE @i UAE W AAEo] HdS 4T 5 9L
R 21218 H, Cr 97, Cog SAE, Cop 7L, B Oy STAR o] o]z FOoRHE Sgxoz Hug 7

olar, A7l Cis &4, Cos €AY, CGos E71d, EE G EFANE, EF22, OH, == #HE F 3y

oldom, st WA Ao Agel Ass)w ALY v 8" Al

o
(
o
1
2
it
s
B
o

< = zZkel A AdEe] s GAstar, 7] ael= 37 WA 6
TR, O, == e T s ojdez, Uh A Hd 7ie] Az Sy4ow

o]714, Rol OR Q! 5o, R& F |99 AHolt}),
A3 19

A18&el oA,

7] Age, dxstoln W, 2AEFAH S AsSALS), AAFN A 2HEAH S A3k (ALSci),

344 1el9l X (Argyrophilic grain dementia), EF°]E HH(Bluit disease), ¥|&7]A ﬂ@r(Cortlcobasal
degeneration, CBD), @Y% A4 X|wl(Dementia pugilistica), 232t} A BAikd A7 AAH I (Diffuse
neurofibrillary tangles with calcificat), T %", 7}52d 9=9 Av(Familial British dementia),
7V dimbze] AW, @A 173 ddE S A4S e 5579 Aul(Frontotemporal
dementia)(FTDP-17), AIZXEEw-FEZS-&E2-ARIA AW (Gerstmann-Straussler-Scheinker disease), ¥HE&EF
X y71¢& FAH(Guadeloupean parkinsonism), o 2 & 717 A7 WA 18 (neurodegeneration with
brain iron accumulation type 1), THAIE $1535(Multiple system atrophy), <%184 ©]9 %5 (Myotonic
dystrophy), Y¥-3= ZW(Niemann-Pick disease)(B}§} C), Ze|=-ZE-Y g WA (Pallido-ponto-nigral

degeneration), #9 H1&F-Xuf EgHA(Parkinsonism—dementia complex of Guam), 33 W (Pick's
disease, PiD), ¥9% w713 (Post—encephalitic parkinsonism, PEP), Zglo]l2 W, 234 A¥ad 417

15 (Progressive supercortical gliosis), 34 WA wlv](Progressive supranuclear palsy)(PSP), 2%}
E¢ S (Richardson's syndrome), ©}32d 78 W ¢ (Subacute sclerosing panencephalitis), Ba-&
2] A|vl(Tangle-only dementia), ALHH AW, A& AW, G4l FEW(Schizophrenia), AE AA ol
(Mild Cognitive Impairment)(MCI), A7Zd®ZF, B JUlFo= o]Fojzl w9 3l o] FozrRy Hdew 34,

ofAlsH A=

A7 20

A|188e] QlofA], 7] Zelol W2 ARo|=HAE-oFFH(CID), WFE AR =HE-okFH(vCID), A4 7}
=4 W= (Fatal Familial Insomnia), T=¥ FF(Kurw)$l AQl, okA|shd ZAI &,

AT+ 21

A8t oA, A7 AT Dx MNANS, A& AAHS, 2 (neuritis) = N AAEYEE

©
(diabetic neuropathy)Q]l <91, <FA|sh2] A&,

A7 22

244

_11_
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AT 23

24

AT 24

24

AT% 25

A8l A,

37) setee shv)e] wemNE ded o

=
(3aR,5R,6R, 7R, 7aR)-7-FF L. 2-5-((S)-1-3| =F A o & )-2- (W& o}0| =)-5,6,7, 7Ta-EH| E &} 8] = 2 -3al- 9] Z} = [ 3,
2-d]Elo}&-6-&;

Ei o)9] CpASH O 5 8/brE Fel, FAIA

L= S By}

BN
i

3

(3aR,5R,6R,7R,7aR)-7-FF L Z-5-((R)-1-3]| =F A & )-2- (W& o}n| 1=)-5,6,7, 7Ta-E| E&}8] = 2 -3all-¥] 2} = [ 3
2-d]Elo}E-6-%;

(3aR,5R,6R, 7R, 7aR)-2- (| & oln| 4=)-7-ZF ¢ 2-5-((S)-1-3| =2 A& )-5,6,7, 7Ta-E| E&} 8] = = -3all-9] g} = [ 3
2-d]Elo}&E-6-%;

(3aR,5R,6R,7R,7aR) -2~ (ol & o} = )-7-Z 2 ¢ 2 -5-((R)-1-3| == A& )-5,6,7,7a-E| E&}3] = 2 -3aH-5] 2} = [3
2-d]Elo}E-6-%;

(3aR,5R,6R,7R,7aR)-2- (Tl W & o}m] 4= )-7-Z 2 ¢ 2 -5-((S)-1-3| =2 A & )-5 6,7, 7Ta-E| E &} 8] = 2 -3all- 3] 2} =
[3,2-d]E]o}&-6-%;

(3aR,5R,6R, 7R, 7aR)-2- (T M| H o} .=)-7-ZF 9 2-5-((R)-1-3| EZA| 0| & )-5,6,7, 7a-E| E&} 3] E 2 -3aH-3] 2} =
[3,2-d]E]o}&E-6-%;

(3aR,5S,6R,7R,7aR)-2- (o &o}n] - )-7-ZF ¢ 2-5-((R)-2,2,2-EF T 9 2-1-3| =2 A|o|€)-5,6,7,7a-E| E&}
3= 2 -3al-9 &} = [3,2-d] Bl o} Z-6-L;

(3aR,5S,6R,7R,7aR)-2- (o & o}n] =) -7-ZF ¢ 2-5-((8)-2,2,2-EF Z 9 2-1-3| =2 A|o|€&)-5,6,7,7a-E| E&}
3= 2 -3al-9 &} = [3,2-d] Bl o} Z-6-L;

(3aR,5S,6R,7R,7aR)-7-ZFQ 2-2-(H & o} =)-5-((R)-2,2,2-EB ZF Q. 2-1-3| == A|o|&)-5,6,7, 7a-H| E}
3= 2 -3al-9 &} = [3,2-d] E] o} Z-6-L;

(3aR,5S,6R,7R,7aR)-7-ZFQ 2-2-(H & o} =)-5-((5)-2,2,2-EF ZF Q. 2-1-3| =ZA|o|&)-5,6,7, 7a-H| E}
3= 2-3al-9 2} [ 3, 2-d] E] o} F-6-2;

(3aR,5S,6R,7R,7aR)-2- (Tl W& o}m] 1) -7-ZF ¢ 2 -5-((R)-2,2,2-EF ZF Q0 2-1-3| =2 X &)-5,6,7,7Ta-E| E
2} =2 -3aH-9 &} = [3, 2-d] E] o} =-6-2;

(3aR,5S,6R, 7R, 7aR)-2- ()W & o} 1] = )-7-EF Q2 2-5-((5)-2,2,2-EZ ZEF L 2-1-3| == A9 €)-5,6,7,7a-HE
2}8| = 2-3al-3] 2} = [ 3, 2-d ] E] o} Z=-6-2;

(3aR,5R,65,7aR)-2- (ol D obr| :=)-5-((S)-1-3| =52 ©)-5,6,7, 7a-H| E2} 8| == -3all-3] 2} = [ 3, 2-d | E] o}-&-
6-2;
(3aR,5R,6S,7aR)-2- (o Eo}r| .= )-5-((R)-1-3| == Ao &l)-5,6,7, 7a-E| E2} 3] & 2 -3al-3] 2} = [ 3, 2-d ] E] o} &~
6-2;

(3aR,5R,6R,7R,7aR)-5-N&-7-ZF 2 2-2-(HHo}u| =)-5,6,7,7a-H E&}8| = 2-3all-3] 2} =3, 2-d | ] o} & -6-&;

(3aR,5R,6S,7aR)-5-((S)-1-3| =F A o & )-2-(W[Ho}H| x)-5,6,7, 7a-E| E&}3] = 2-3al-3] 2} = [ 3, 2-d ] E] o} &~
6-=;

(3aR,5R,65,7aR)-5-((R)-1-8| =FA| ol D )-2-(H| D o} 1=)-5,6,7, 7a-H| E&} 8] = = -3al-3] &} = [ 3, 2-d | ¥] o}-&-
6-E;

_12_
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(3aR,5R,6S,7aR)-2-(El W & o}r] 1) -5-((S)-1-3| =5 A| ol &)-5,6,7, 7Ta-E| E&} 8] = 2 -3all-3| 2} 4= [ 3, 2-d | E] o} &~
6-2;

(3aR,5R, 65, 7aR)-2- (T Wl & o} 1] = )-5-((R)-1-3| =F A ©)-5,6,7, 7a- Bl E&} 3| =2 -3aH-5] 2} = [ 3, 2-d | E] o} &~
6-2;

(3aR,5S,6S,7aR)-2- (W E o} =)-5-((R)-2,2,2-EZ EF L 2-1-3| =& A € )-5,6,7,7a-H E&} 3| = 2-3all-3
(3, 2-d] E] o} FH-6-2;

(3aR,5S,6S,7aR)-2- (W E o} =)-5-((5)-2,2,2-EZ EF 2. 2-1-3| =EA| 9 € )-5,6,7,7a-H E&} 3| = 2-3all-3
et [3,2-d] B obE-6-2;

(3aR,5S,6S,7aR)-2-(t] M| & o}r| =)-5-((R)-2,2,2-E8 EF L 2-1-3|=F A€l )-5,6,7,7a-H E&} 3| =2 -3all-
@} [3,2-d] E] o} Z-6-2;

(3aR,5S,6S,7aR)-2-(Cl W & o}r] 4-)-5-((8)-2,2,2-EF ZF ¢ 2 -1-3| =2 A|o|| €&l )-5 6,7, 7a- B E 2} 5] = 2 -3all-
92} [3,2-d] E] o} F-6-2;

(3aR,5S,6R,7R,7aR)-7-&F 2 2-2-(H&o}n] = )-5-((R)-1,1,I-EF ZEF QL 2-2-3| =ZA| Z 2 #-2-2 ) -
5,6,7,7a-H E&}3| = 2-3aH-9 &= [ 3, 2-d] E] o} Z-6-2;

il
e
o
[
At
>,
(&l
fil
)
NS
©
e

(3aR,5S,6R,7R,7aR)-7-ZF 0 Z-2-(H|&o}u] = )-5-((S)-1,1,1-EZZF 2
5,6,7,7a-B| Eg}s| = 2-3aH-9 &} = [ 3, 2-d] E] o} F-6-%;

it
e
ol
[
At
>,
[Kl
fil
s
NS
©
e

(3aR,5S,6R, 7R, 7aR)—2- (| & o} = )-7-Z 2 0 2-5-((R)-1,1,1-EFZF S
5,6,7,7a-E| E&}3| & 2-3aH-7] 2} = [3,2-d] E] 0} Z-6-L;

fru

~9-3] = HA L 2 g-2-2)-

(3aR,5S,6R, 7R, 7aR)—2- (| & o} = )-7-Z 2 0 2-5-((S)-1,1,1-EF ZF S
5,6,7,7a-EH| E&}3] = 2-3aH-¥] 2} = [ 3, 2-d] E] o} £-6-2;

(3aR,5S,6R, 7R, 7aR)-2- (T & o}m| 1= )-7-Z F 31—5—(1,1,1—531%?3;—2—615%/\121%—2—%1)—5,6,7,7a—
HEgs| = 2-3aH-3 2} = [3,2-d] ] o} =-6-2;

(3aR,5S,6S,7aR)-2- (W E ol =)-5-((R)-1,1, 1-EZ EF L 2-2-3| EEA L2 9-2-¢U)-5,6,7, 7Ta-H EZ}3| =2~
3al-3] 2} [3,2-d ] E] 0} Z-6-2;
(3aR,5S,6S,7aR)-2- (W E ol .=)-5-((S)-1,1, 1-EZ EF L 2-2-3| EEA L2 9-2-U)-5,6,7, 7Ta-H EZ}3| =2~

3aH-9 &} [3,2-d] E] o} Z-6-2;

(3aR,5R,6R, 7R, 7aR)-2- (A E|Y-1-Y)-7-ZF 2 Z-5-((S)-1-3| == 1|9 & )-5,6,7, 7a-H E&} 8| = 2 -3aH-¥] &} =
[3,2-d]E]o}&-6-2;

(3aR,5S,6R, 7R, 7aR)-2- (o} A Bl P-1-Y)-7-ZF ¢ Z-5-((R)-2,2,2-EFZF 0 Z-1-3| =2 A& )-5,6,7, 7Ta-H]
Eg}s| & 2-3al-9] 2} = [3,2-d] E] o} Z-6-L;

(3aR,5R,6R, 7R, 7aR)-2-0}1] w-7-ZF @ Z-5-((S)-1-3| EZA| o€ )-5 6,7, 7Ta-H E &} 8] & 2-3aH-7] 2} = [3,2-
dlElolE-6-2;

(3aR,5R,6R,7S,7aR)-7-ZF 2 2-5-((S)-1-3| =F Ao & )-2-(wH o}n] = )-5,6,7, 7a-H| E} 3| = 2-3all-¥] 2} = [ 3
2_d F’] o}"“é‘_6_ =

i

(3aR,5R,6R,7S,7aR)-7-EF 2 Z-5-((R)-1-3| =F Ao & )-2-(wH o}n] = )-5,6,7,7a-H E} 3| = 2-3all-T] 2} = 3
2_d ]:’]o}"é__6_27

(3aR,5R,6R,7S,7aR)-2- (ol & oln| 1) -7-ZF @ 2-5-((S)-1-3| =FA| o & )-5,6,7, 7a-H E2} 3| = 2-3all-3] 2} = [ 3
2-d]Elo}E-6-%;

(3aR,5R,6R,7S,7aR)-2- (o & oln| 1=)-7-ZF @ 2-5-((R)-1-3| =FA| o & )-5,6,7, 7a-H EZ} 3| = 2-3all-¥] 2} = [ 3
2-d]Elo}E-6-%;

(3aR,5S,6R,7S,7aR)-7-ZF Q. 2 -2~ (nﬂ%o}uu) 5-((R)-2,2,2-E8] EF L 2-1-3|=FA|°)-5,6,7,7a-H Eg}t
3| =2 -3al-9] 2} [ 3, 2-d] E] o} E-6-2;

_13_
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(3aR.5S.6R.7S.7aR)~7-Z2 6 29— (W& o}n] 1 )-5-(($)-2.2 2-Ea T2 0 2 13| =Z Ao € )-5.6.,7. Ta-H| E&}
&) = 2-3alt-5] 2= [3, 2-d] E obE-6-&;

(3aR, 58, 6R. 75, TaR)-2-(A Dokel o) 7- B 5.2 25-((R)-2,2, - B FF 2218 EH AN E)5,6,7. Ta-H =S
3= 2-3al-9 &= [3,2-d] E] o} Z-6-L;

I

(3aR,5S,6R,7S,7aR)-2- (e ol =) -7-LF 2 2-5-((5)-2,2,2-EZ ZF 2 2-1-3| =5 A& )-5,6,7, 7Ta-EH| E&}
0] EE_SHH_J’] a'.J_ 3,2_d F/]o]""é‘_6_37

(3aR,5R,6R,7S,7aR)-5-oE-7-&F L Z-2-(H&o}n|=)-5 6,7, 7a-EH| E&} 3] = 2 -3al-¥] 2} = [ 3, 2-d ] E] o} & -6-=;
(3aR,5S,6R,7S,7aR)-7-ZF 0. 2 -5-(2-3| EZA| Z 2 3-2-U)-2- (WD o}u| = )-5 6,7, 7a-E| E &3] = 2 -3aH-5] F} =
[3,2_d]]:/]o]'—é"_6_a )

(3aR,5S,6R,7S,7aR)-7-ZFQ Z-2-(Hdo}n] =)-5-((9)-1,1, 1-EF S F L 2-2-3| EEA T2 7-2-9 )-
5,6,7,7a-B| Eg}s]| = 2-3aH-9 2} = [ 3, 2-d] E] o} Z-6-%;

l
[
At
>
(&l
fil
s
N
)
e

(3aR,5S,6R,7S,7aR)-7-EF 9 Z-2- (v & obu] =) -5-((R)-1,1, 1-E & EF & 2-2-3]

5,6,7,7a-El E}3] =2 -3all-¥] g} = [ 3, 2-d | E] o} Z-6-2;

(3aR,5R,6S,7R,7aR)-7-&F 2 2-5-((S)-1-3| = A & )-2- (W& o}n| )-5,6,7, 7Ta-E| E&} 8] = 2 -3al-3] 2 [ 3,

2_d] F/] O]"_‘E—'_6_ =

(3aR,5R,6S,7R,7aR)-7-&F 2 Z-5-((R)-1-3| =F A & )-2- (W& o}n| -)-5,6,7, 7Ta-E| E&} 8] = 2 -3all-3] 23,

2_d] F/] O]"_‘E—'_6_ =

(3aR.5S.,6S.7R, 7aR)-7-Z= 0 & —9- (W& o} 1 )-5-((R)-2,2,2-E 2| =2 0 2-1-3| =2 A|o|| €] )-5 6.7, 7Ta—H| E &}

3| =2 -3al-9) 2} [ 3, 2-d] E] o} E-6-2;

(3aR,55,6S,7R,7aR)-7-ZF 9 2 -2 (v &olu]=)-5-((8)-2,2,2-EB Z £ 9 Z-1-35| =EA|o| €l )-5,6,7, 7a-E| E&}
3| =2 -3al-9] 2} [ 3, 2-d] E] o} E-6-2;

(3aR,5R,68,7S,7aR)-7-ZF 9. 2-5-((S)-1-3| =2 Ao &) -2- (W D o} 1] 1= )-5,6,7, 7a-H E&}3] E 2 -3al-7] 2} [ 3,

2_d E]O]'*é“—(i—a,
(3aR,5R,6R,7aR)-5-((S)-1-3]| =& Ao &)-2- (W € o}u]=)-5,6,7,7a-E| E&} 3| =2 -3al-7] &} = [ 3, 2-d | E] o} Z-

6-&;

(3aR,5R,6R, 7S, 7aR) -2~ (H v D opr] 1) -7-&F L 2-5-((S)-1-3| =5 Ao ©)-5,6,7, 7Ta-H| E2}3] = 2 -3al-] 2}
[3,2-d]E]o}&E-6-2;

(3aR,5R,6R, 7S, 7aR) -2~ (] ¥l D o}r] 1) -7-&F & 2-5-((R)-1-8| =5 A| | ©)-5,6,7, 7a-E| E2}3] = = -3aH-] 2} 2=
[3,2-d]E]o}&E-6-2;

i

(3aR,5S,6R,7S,7aR)-2-(HH|Ho}n] = )-7-ZF ¢ 2-5-((R)-2,2,2-EZF Qo 2-1-3| == d| € )-5,6,7,7a-H E
g3 =2 -3al-37] 2} = [3, 2-d | E] 0} Z-6-2;

(3aR,58,6R, 7S, 7aR) -2~ (I M| D o}m| 1) -7-FF © 2-5-((5)-2,2,2-E ZF 2 2-1-3| =5 Ao €)-5,6,7,7a-EH| E
2}s] = 2-3all- 2} [ 3, 2-d | E] o} E-6-2;

(3aR,5S,6R,7S,7aR)-2- (o Ho}n = )-7-ZFF ¢ 2-5-((R)-1,1, 1-EB ZF Q0 2-2-3| EEA T 2 ¥-2-U )-
5,6,7,7Ta-E| E}8] =2 -3all-3] 2} 1= [ 3, 2-d ] E] 0} Z-6-&;

(3aR,5S,6R,7S,7aR)-2- (o Ho}n] 1=)-7-ZFF ¢ 2-5-((S)-1,1, 1-EQ ZF Q0 2-2-3| =EEA T 2 ¥-2-U )-
5,6,7,7Ta-E| E}8] =2 -3all-3] 2} 1= [ 3, 2-d ] E] 0} Z-6-2;

(3aR,5S,6R,7S,7aR)-2- ()W do}m) 12 )-7-ZF 0 2-5-(1,1,1-EFZF Q0 2-2-3| = E2A 22 9-2-U)-5,6,7,7a-
H Eg}s] = 2-3aH-9 2} = [3,2-d] E] o} Z-6-&;

(3aR,5R,6R,7S,7aR)-2- (A E| H-1-Y)-7-EF 2 2-5-((S)-1-3| =& A|o| &)-5,6,7, 7a- Bl E&} 3] = Z-3all-7] 2} =
[3,2-d]E]o}E—6-2;

(3aR,5S,6R,7S,7aR)-2-(o}A El H-1-)-7-ZEF 2 2-5-((R)-2,2,2-EF EF L 2-1-3| =FA| o & )-5,6,7, 7Ta-H]

_14_
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Eg}s| E2-3all-T] 2= [3,2-d] E] o} & -6-&;

(3aR,5S,6R,7S,7aR)-2- (oA ]| U-1-Y)-7-ZF 9 2-5-((R)-2,2,2-ET ZF 2 Z-1-3| =2 A€l )-5,6,7,7a—H
Eg}s| E2-3all-T 2= [3,2-d] E] o} & -6-&;

(3aR,5R,6R,7S,7aR)-7T-FF L 2-5-((S)-1-3| EF Ao & )-2-(F F&|Hd-1-¢¥)-5,6,7,7a-H E&}3| = 2-3all-7 &} =
[3,2-d]E]o}&-6-2;

(3aR,5S,6R,7S,7aR)-7T-Z=F ¢ = -2- (Aiarﬂ 1-2)-5-((R)-2,2,2-E8] Z 3¢ 2-1-3| =& A|o|&)-5,6,7,7a~El
E 3| = 2 -3al-9 2} [ 3, 2-d] E] 0} Z-6-2;

(3aR,5R,6R, 7R, 7aR)-7-ZF 9. 2-5-((R)-2-ZF 2. 2-1-3| =2 A & )-2- (W&o} =)-5,6,7, 7a-H E&} 8| =2 -
3al-3 g} = [3, 2-d] E] o} Z-6-2;

11

(3aR,5S,6R, 7R, 7aR)-5-((R)-2,2-T] FF Q. &-1-3] =5 Al o]
=-3all-v] 2hie[3, 2-d] Bl obE-6-2;

e)-7-Z 72 2-2-(M Qo] )-5,6,7, 7Ta-El E2FS =

(3aR,5R,6R,7S,7aR)-7-EF L 2-5-((R)-2-EF 2L 2-1-3| =F Ao &) -2- (¥ o} =)-5,6,7, 7Ta-H EZ} 3| =2~
3all-¥] &} [3,2-d] Bl o} E-6-5;
(3aR,5S,6R,7S,7aR)-5-((R)-2,2-T) & F Q. =-1-3| =
Z-3all-v] 2} [3,2-d] Bl o} E-6-2;

Ju

Aol 8)-7-Z % 9 2-2-(v| D olu|12)-5,6,7, 7Ta-H| E T} 5] =

(3aR,5R,6R,7R,7aR)-7T-ZF 2 2-5-((9)-1-3| E2A| X 2 9)-2- (v & o}n| x)-5,6,7, 7a-H E&}3| = 2 -3all-7] &} =
[3,2-d]E]o}Z-6-2;

(3aR,5R,6R, 7R, 7aR)-5-((S)-3,3- ﬂ%— L 2-1-3EEAZZ2A)-7-ZF o Z-o-(HEo}n]-)-5,6,7,7a-EH E&} 3]
t 2-330-9 2} = [3,2-d] E] o} =-6-;

(3aR,5R,6R,7R,7aR)-7-ZF 9 = -2- (W H ol :)-5-((S)-3,3,3-EF ZF Q0 2-1-3| 22X 22 W)-5 6,7 Ta-EH E
)3 = 2-3al-3] 2} =3, 2-d] B o} Z-6-%;
(3aR,5R,6R,7R,7aR)-5-((S)-A|FR2 X2 H (B =EA)HE)-7-ZF 2 Z-2-(HEo}r]=)-5,6,7,7a-H| E&} 5| =2~
3al-9] 8} [3,2-d] E] o} Z-6-2;

(3aR,5R,6R,7R,7aR)-5-((S)-A| F2F L B =EA)HE)-7-ZF 2 Z-2-(HEo}v]=)-5,6,7,7a-H| E&} 5| =2~
3al-9] 8} [3,2-d] E] o} Z-6-2;

(3aR,5R,6R,7R,7aR)-5-((S)-A|Z2 Y B =EA)HE)-7-ZF 2 Z-2-(WEo}v]=)-5,6,7,7a-H| EE} 5| =2~
3al-T) 2} = [3,2-d]E] o} Z-6-2;
(3aR,5R,6R,7S,7aR)-7T-ZF 2 2-5-((9)-1-3| E2A| X 2 9)-2- (v & o}n]| =)-5,6,7, 7a-H E&}3| = 2-3all-7] &} =
[3,2-d]E|o}&-6-<;

(3aR,5R,6R, 7S, 7aR)-5-((S)-3,3- E]ié— L 2-1-3EBEAZZ2A)-7-ZF 0 Z-o-(HEo}n]-)-5,6,7,7a-EH E&}3]
= 2-3a-1 2} [3,2-d]E] o} Z-6-2;
(3aR,5R,6R,7S,7aR)-7T-ZF 2 2-2-(H & o} = )-5-((5)-3,3,3-EF ZF L 2-1-3| EFA| X2 )-5,6,7,7a-HE
25| = = -3al-9] 2} [ 3, 2-d] E] 0} Z-6-2;
(3aR,5R,6R,7S,7aR)-5-((S)-A|F2 X2 H (B =EA)HE)-7-&F 2 Z-2-(HEo}v]=)-5,6,7,7a-H| E&} 5| =2~
3al- &= [3,2-d] €] o} Z-6-2;
(3aR,5R,6R,7S,7aR)-5-((S)-A| F2FH B =EA)HE)-7T-EF . Z-2-(HEo}v]=)-5,6,7,7a-H| E&} 5| =2~
3al-T &= [3,2-d] E] o} Z-6-2-;
(3aR,5R,6R,7S,7aR)-5-((S)-A|ZF2HY B =FEA)HE)-7T-EF 2 Z-2-(HEo}v]=)-5,6,7,7a-H| E&} 5| =2~
3al-T &= [3,2-d] E] o} Z-6-2-;

(3aR,5R,6R,7S,7aR)-7-ZF ¢ 2 -2~ (W& o}u| = )-5-H|d-5 6,7, 7a- B E&}8| = 2-3aH-5] 2} = [3, 2-d] E] 0} Z-6-2;

=i}
=

(3aR,5R, 68,75, 7aR)-7-Z 5 9 2-2- (W obu| 1)-5-(2,2,2-E 2| Z2 0 2o &)-5,6,7, 7a-E] E2}8] = 2 -3all-3] 2}
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(3, 2-d] E oFE-6-%

A14%, A5, A18F, A19%, A20%F, A21F R A25F T o= 3 Foll 3loiA,

(@]
Jop)
(@]
=
=
o
o
w
19
o,
~
d
V)
ro,
2
ol

(o] 2leljA,
R =2 R= =YH o7 | EE= Foli;
RS OR'6]: R':= HOl AL, R'& Holi R'= OR o] 1L;

5

7}7ke EyA o R | Ei= (4 obdolal;
Rﬁ% H, F, &&= OR o|aL;
7

R, H, F, Cg &, G 7, B Gy E7IERE o] F0f3] o2y Aded Aoja, 4 9 FE A9
3}

747kl R, EFLE Ee= O 5 shvb olde=, T WA Hu 7o Adriz AfEH 7Y v xS
7

R2, EFL2 = 0H 3 3 ooz, Uf A Adl 759 Ag72 A&7 vx1ghd, Cy &2, Co

1
X
e
%
1
X
e
£
>
il
i

o

1, ol 9 dHEold olFold FoeRH Mud oA EX R
2R3}, olEe] A g Axb: ] A} Mde MY + du;
R 22, H, Ce €4, G €A, G €719, 2 Gy EIFAE o] Fo)7] o2 F Y Sy oz HYdH A

olar, 47l Crs 2, G 2AE, G E71d, L= G EFAE, EF22, O, == WE T sy

ooz, N WA Hd o] &= A& A B A gk Aol A,
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[0001]

[0002]

[0003]

[0004]
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7

oJ7]4, R' o] 0R 91 Ao, R & F o]9]e] Aolt}); 2

©) 7] AL % Az BENA 0-GleNAcasee] Aalel A Sk wARN, Bety (1) sgE )
S, ) HAE shEel BUSIIL Tt nrh 2 0-GlVicases] A91% EHIE, 4] AAE AgEE
0-GleNAcase®] &Ml AL A9, WAE LFsHE, 0-GlcNAcases] AEH ANAZ HEah7] A %

.

7l & & oF
& 9L, FAA Tkl (glycosidases) & AGH o2 Adfjsh= stehz 9 o] &kol #3k Aot}

I

oherdt Moo Aol e (nuclear) 2 AEZ(cytoplasmic) & th7F, 0-FEZAI= A (0-glycosidic
linkage)S &3 F2d, 9@ 2-opA Eobn| m-2-v| & A]- B -D-2F 53] g Abo] = (B -N-obA”F S5 A1) €]
A7l o) -2 = (post-translationally) wme s olgld Wmae o-AAE N-olaET=zAly E
0-GlcNAco. 24 dukx o= yepditt, @2 M2z A (nucleocytoplasmic proteins)®] 54& A=
Edod Wlo] oF Fwder AR BN-oPEEFRANGINM ] Aol gl EaE 06l
opA| Eolu] =-2-H] & A]- B -D-ZF 7] g Apo] =
mﬂcmmmfﬁy1wam,$qiﬂ§ 2%, 7] 0-GleNAc-R B A7) wruldo] wrulde) 94 kol 2 W
B 5A R S BNAe AGEA HES oleld ool WYL AABTHA second enzyme,

known as glycoprotein 2—acetam1do—2—deoxy—p—D—g1ucopyranos1dase(O—G1cNAcase) removes this post-—

wdorlr

o] &A(0-GleNAc transferase, OGT)"]DP.?5

el
=
=
2-

gk 7]

=

B

translational modification to liberate proteins making the O-GlcNAc-modification a dynamic cycle

. . . . . .48
occurring several times during the lifetime of a protein].

_ o 9-12 __ B . 13
0-GlcNAc-H Y E Tl de  oE £, HA(transcription), I 2ol E3](proteasomal degradation),

A ANsAY S ¥t et Hele 23 A¥XA 7] (vital cellular functions)S ZAE3kc).
15-

0-GlcNAce= B2 Fx24Q oA =3t 745] AT}, dE B9, o=, AAvAMLRF Nz
18,19 . f
(neurofilament proteins), ’\]‘ﬁﬁ(synapsms), " Nya-Eoldel Zeted 28 WA Ap- 3(synapsin-

7 3T = = T 57 3l
specific clathrin assembly protein AP-3), @ ¢H7|9G & XETets, FES MEZFZH @ a(cytoskeletal

proteins)olA LA t}d. 0-GlcNAc HEHLE, A7] HolA F
HW(AD) ¥ &8 xFete dEe] AWl dlow HEs BT

, 3 H(Pick's disease), Y33 €] C A (Niemann-Pick Type C disease), %
5l (amyotrophic lateral sclerosis, ALS)S ¥33l= %S A#HwH B-99H3(a number
auopathies) @ AD7}, 21749 97 (neurofibrillary tangles, NFTs)9] %7 (development)oll
o, FEHo=, B, & i Ho k. o] e NFTst Aud defwlE(paired helical filaments,
X A VERS-(taw) "] HIAAAR] FEHE FAE k. BE, B
= w4 1H«] YA 2 wde] By s o8 I5H0l v LT T2 AlEe] YEYA(cellular network
of microtubules)& HGAIZITE. 18}, A

D AP A, B, NFTsE PAst7] 918, ole AdHQl 7ss
s 5oL, PHRsE 3A8lal, 2330z SHs =, JJrJJﬂ'ﬂE‘r(hyperphosphorylated). E}$-9] 6 79 53
Bl (Six isoforms)&, AZF ¥l A= e, AD Fhxfol A, F)r"r/] < 671119 FdFE= NFTsoll A &
A Q3, EFE A5 TJr‘ﬂ/}lﬁ'ﬁ]‘Ri‘i‘r(hyperphosphorylated). PH AR W AN BHo= 07 2
= 3 e <la7erS Zh=(bears) WHHO, AD 3kzbe] Al7] HollA wHAR olEL, HE 8 7HQ o14k7]
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[0005]

[0006]

[0007]

[0008]

S=50d 10-2054744

25,26

(phosphate groups)E ZHi=t}. AD #zto] ¥ H X uje]
2, ADIA EBRY- 71e ool i Fadk A%s et
(hyperphosphorylation)®] &g 4912 A &gkeh. o
vk a) EBRS- HR1ARsEe] EAbel AEshA v|xE dWstar; 2 b) oy s FAEE A
O BRy- HRIME, T FubH A, dzstolw W] s Alge

Z’:
$ Hzol, oled delisel dwAAel 2A7 AdngedeE” Fwe svelds] FE-2d (-

nz
,d
O_u
i
w
D
<
D
=
-
<
N
=2
>
=,
=
H
=
i3
>
=
L
Jﬂ
ot
o,

regulation)o] ER-o] 3Helabsle] ¥Fe 4E Qe L, @ AHK gele] ZA7F AAE I ).
23], 5190 olakel guo] B-9ol A 0-GleNAcS] #lWel o8] zAwo] ¥zhwa Qth.  ERol A 0-GleNAce
A=, B olaksh dma 0-GleNAc Mol dimAlel = mEE ATE Zirh.  olgd Rolo] A9

Fui, 0-GleNAc W&o, QabstE= Ao wd Azl ofu|wit Hr)o|e] Be wulAo]a WA AL
2 wdd BEe A AAF.” T oleld BEw AeAl, A dHelAe] Z717F 1A 0-GleNAe UM

40

of7lsta, AWiE, F7Fd 0-GlcNAc #o] 7HA4d <4tke wwlzt A go], HAFw Atk 0-GleNAcst 9

sk Apole] olel@ 45 ubYe, "91-F M (Yin-Yang hypothesis)" & A, 47 & 0617} v
2RE QS AARES g AELs 1A BFAS FAFel B Wl o) e

\

gk As}stA A A (strong biochemical support)E @A HUTF. A3 Zo], 0-GlcNAcE, @iz &
g Eote] W W AEAEHI, AAE F Jd= T4 WHF(dynamic modification)olt}. FAIHSZ  0-
GlcNAcaseE =AYt 7] AR, Aol IAF GAA|2e] &2~ (chromosomal locus)ell tha| wejzeh,
AZE AD Hol A AIAkstE By, dAEE QIR HellA e AR 0-GleNAco] @A A W wEs Zhe
T/P.Zl ADoll &S HA& QI HEHE &34 EFS ©@ilde] 0-GlcNAc o] 717s HZEE o o]t
S v& dAsA FSS, vebdo. Aldsl, |
A AREA 5% AdHAT.” Az S (processing) 0-GleNAcol EFE shbe] mae] 5] R/EE:
FIvelAle] F7kE SR A 7|1 i JdSX R, EF-9] o]le]dt sto] LI Z 4 S hypoglycosylation) 2]
Lt 7]Z(molecular basis)© &HAA &Utt. ol T AHE AW} =, wFAZREH PC-12 7
A AxoAd E ¥ 22 AHAH(brain tissue sections) & ThollAl, HAEH N-olHEZFFIAIATOLA] A 3] A
(nonselective N-acetylglucosamindase inhibitor)¥ EF$- 0-GlcNAc #¥S F7FA171=d AFEE AL, I &
o, ol <1asl Mol ga®ol WAHAL.”  ol#s P@H AH(collective results)e] AT, 0-
GlcNAcase®] ZH8-S Ao zmel o], AD x| A 73 0-GlcNAc #HAMES HFx|gozH, b7k, NFTsY
g 4 slesE aF(downstream effect)E 23, EFS pAArsle] Axdd avte] 25 9 e A4t
512 e 4= glojol st} ey, A7) B-F AU tholA| (B -hexosaminidases)e] HAEE 7)o F23)
7] wiZell, 0-GlcNAcase9] 28-S Aohehs ADY A&E 98k ofu st A X549 /MY, Ayt
olAl A X B & the SukA oA (concomitant inhibition)E ¥ &}o]okgict.

o
S

of 41 H=5FE PHF=, oW 0-GlcNAc WM& S

ol
-

Fae 22ass A4EA @x, weld oo B4H
Fe oA @}, Be], o, ¥ UelA, 2z~ F o o

] U)ol A ] E—Erié oo Ae] & 1@ A2rh BAE T, AAHske] FA4h 999 Ao
A" o 9NN oge paw 2Rms B U@ Mz, oud gan 2gams 5407

51,52 - 53

=
(]
>
o

>
>
o
i

F322 UALE agste], X & SHseE BE 2532 FAA, 2 WA 5 9= A7) i
(hexosamine biosynthetic pathway) W= HPHJ_, o] <lslo] olzst HEol HF AAE,
—olA|El 2 F I A (uridine diphosphate-N-acetylglucosamine, UDP-GlcNAc)S] A|XE9] FTEE

o oX
M,
ZHU
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[0009]

[0010]

[0011]

[0012]

243 8L ART X db” UP-GleNACE, FBe AEIAEY Gude] 54 A 2L Eded
710 GlcNAcE S-S o & (post-translationally) FH7}8t= %
a4 (0GT) 759] 714 (substrate)oltt.  0OGTE, ©]9 HIEZtEgmZNE]= Ul (tetratricopeptide repeat, TPR)
=Y e g4, oo 7127 @ Agel= FEU(binding partners)” & 1A gt Av]d) thebdl nls}
Zol, 0-GlcNAcase &, 7] 0-GIcNAc-H @ A7) ghul o] whalae] 4 Foko] @ ol WAt 54 way
A S BMAL AFEA FEE olHsh T-MAe] WHL AATNT. 0-GlcNAcS, B D AAWAAG =
EFat, deln Qs v9) E:

S

ol HAde] wwido WA Q. FrMHoE, 06TE, AFEW
UDP-GlcNAc 714 &5l tigh daugk wizhsto] #h-&af -

h =
£ SR BE A82 ehia, ey FEasE
- 42 . . . . . .. .. .
=%}, (OGT shows unusual kinetic behaviour making it exquisitely sensitive to intracellular UDP-

GlcNAc substrate concentrations and therefore glucose supply. )

2o 4HR EA, 06T &4% 54, % 0-GlcNAcH Q14ts} Alole] gz olyala)l &

¥ au hyperphosphorylation)E %3S Yehia
o=, ol Aol oAust S oA g%, E-(ZE
=3k, oo whabA, 0-GlcNAcase®] A &=, AD T 3
gt A7 Q1] ¥ WMo SF a2 At ve]

F
i
i
=2
X
o
[N
tl o
il
i
all
[>
o
t:o{t
oX,
flo -
o
o
%
rO
r>« !
ES

B 0-GloNAc A 2dah A7) tiAtel Al 715 gel7l, NTs 2 welel AZEste] G4olAe] Fuw 8
62
o (therapeutically useful interventio
Fasty] A% F& FAE, A BSE TS F14004 3 (transgenic
Agol, o5& AW wE 23 (typical
motor defects)o.2 ZAEHA] &3, ,
AFZHE vEE Aotk olyer AT, oluldt AWl i Bl g it dEs YUEe=
213t Ao 3 mdoA AD-FA} BE F3 L (AD-like behavioural symptoms)S U43HA7]1E= el
s 99l Zd2, AD ¥ 1 vre] A HES X537 ¢

[e
Qo
2
o
o,

O
o,
ok
oy

@ dde Agan. ALz, 59 7 o) :
@ fad Jashy Aoz e dxgm o

B} 7401448k (tau hyperphosphorylation)E A§HH7] 98, A-22F 0-GlcNAcase AFA=, AD 2 #AE g
W Z(tauopathies)®] 82 & meso] g1 wWaaAl, A7) 0-GleNAcase AdAl ElobH E-G(O-
GlcNAcase inhibitor thiamet-G)&, W|stdoz #HHE F-H(pathologically relevant sites)olA] Hj%
PC-12 AEoA EFS- Qaksle] 7taE Aabeta Ah.” As, A4® AZ#1-t39-2] H(healthy Sprague-
Dawley rats)ol ElolHlE-GS] A Fo7F, #H A 2 Sful(hippocampus) = UThollA Thr231, Ser396 %
Serd220] 4] E}9-o] 7had olatsl= AAbsba gk

0-GlcNAc ©Hiid Wiy e] Frhe eilo], sld, &4, ¥4 L(hypervolemic shock), 3 Zg dpehss
(calcium paradox)el] <]+ XZE#H2E XE3bsle, Ao ZFqAM 2Egxe HYA A I (pathogenic
effects)ol &l RS Agdhs Hetdlls ditRe] S717F vk, dlE 5o, SF3aAme] Fofd 9|3
47) A AR ARWBP)S BB, ¥/ A#F(ischenia/reperfusion),” €4 ¥ (trauma

5

72-74 - 75 . 65,76 - - - _
hemorrhage) , a8 &3, 2D ZE = A(calcium paradox) | o BE RuldA B3I FHE PAlst

=
=2, 4Fda dth AT, 2% FAE, old@ AgRE wush wd 0-GlcNAc WA F7hE @
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[0013]

[0014]

[0015]

[0016]

[0017]

S=50l 10-2054744

65,66,68,71,73,76-79 - - — = - -
Ja 28-S vehac” 7] 0-GleNAc W ol, 31 ¥ 2 A9 W s, g A

80

r

AU Aol Fad 4B b= FAT £ ek,

He, FEFAFA ol E(glycoconjugates) BEFE T B-N-ofAlE-FFIAY 7S EEsls a40S A4

A R FARE Zrer. olgd AE T A WA= 0-GlcNAcased F =38 (encodes).  0-GlcNAcase
.

= Vbl ase] sie 840 Hiwoln[eelaAtelE kel ase] e el whsl Coutinho, P.M. &
B

Henrissat, (1999) Carbohydrate-Active Enzymes server at URL: http://afmb.cnrs-mrs.fr/CAZY/. & i
gt "™ 0-GleNAcase:=, F-#1¢] W& ¥ wld (post-translationally modified proteins)e] Algl 2 Eg
od 2719 0-GloNAc 7FrRalstr] sial Agach T we AU e A o) 0-GleNAce] EAlsh A
i, #7] A 0-GlcNAcase:, B} T B, ap, """ w0 o Ve watel mgie] Q@ Ule)A e
Qe zhe Jo= dehdth, 0-GleNAcasert AR RelgAets, " wulde Ay L Edey 2725

0-GleNAcE w4E3t=s ZHgste o9 Astehd 93 Hdo oF 20 do] A Ao o]a®th(Although O-
GlcNAcase was likely isolated earlier on,w'19 about 20 years elapsed before its biochemical role in
acting to cleave O-GlcNAc from serine and threonine residues of proteins was understood.ﬁ).6 B} H<

o]  0-GlcNAcase: %%Q?ii(cloned),7 nRxow %@ﬂoﬁii,zo 3| ~E oM E 7| A E A (histone

20 - - 21 - - -
acetyltransferase) ZA] F7MHo2 faAds 2= o= AAHIL du. a#, o83 g4 Eu)9
[e]

wl#AYZ(catalytic mechanism)ol] thsirs= 2 L&A A= &

vre] & N9 Az, HEXA 2 HEXBE, SEZAFACIERZREH 99 B-N-ofd=F AT 7)) 7}
314 <Y (hydrolytic cleavage) S ZFXA7|= &45 F=ett. HEXA 2 HEXBE] 7] Fdx Aitege, &
AU TholA] A 9 LAY TholA] B F 7bA 9] o|FA| FH & i(dimeric isozymes)E FE AJAETH
Al tulyttolA] ACa B), olFoldA @A (heterodimeric isozyme)7F, a- 2= B-AMHE-FY(subunit)o
2 49, A ytielA] B(B B), FIFA sA A (homodimeric isozyme)7F -+ e B ABEAFHL

TRt

2 9. A7 F Y AERY, a- 2 B-5, = d'¥9 NE TUX(sequence identity) & ZEET).
ol#d a4 T thz, FEFIAbol= JMRdl A (glycoside hydrolases)el sz 209 WHEA EFE I,
2AaF  Ue dukyoez FskEy. olijgt #&xE  B-AAu|riolA(these  lysosomal  B-

hexosaminidases)®] Ad3g 75, AbAmyrioldl A D diApmyriolA] B, Z42to 2 7525 7]
ol HFAA FAZAQ HW(tragic genetic illnesses), Elo]-AF~ W (Tay-Sach's) ¥ M=Z X H(Tay-
Sach's and Sandhoff diseases)el 9&f Zx5¥+= ARA, Q17 24 (human development)ol th3H %8_3}3}.88 o]
Yok g Ay, AATH ol E S ofr|she 3] BlaFdAY Sy ZAFACIE(glycoconjugates)
9 FA A (glycolipids) e FA& o7t} A7) §71A14 oA el A =(gangliosides) 2] 42 3

29 &7} oj7s ] Aol 9ltH(uncovered).”

o]21gt B-N-olxE-Z& FZAuYtlo}A| (these B-Macetyl-glucosaminidases)®] &S Fa Al AxEA,

ZelmA ol el AR AsAZt, ABSY B 2 wAs
4

o
.
N
i
ol
rlr
)
2
)
ro,
ﬁ
il
o
)
)
oo
2
>
o
i)
ot
foj
[
Lo

2, w2 Ukt T e SsA A

studies) “gellAe] €] FHE& A3},

a2y, 0-GlcNAcases X g38le, Efrew FEIAITOIAIY 7] 715S& Adstr] f1s AsfiAlE MEdstes +
83 THdL, By &2 Mo FFo EA5teE FES 7THoRE ddE asolty, ol wakA, skt
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[0018]

[0019]

[0020]

[0021]

7

Aol A

o] A% aio V] Axe % Je]sha o Al AsfAle] AMES, H3 1¥
& (complex phenotypes)o] o213t 7154l #HHE &40 kol LTAE Y] wjiol, B384 . B-N-o}
AdFFIZA Y TobA 9] 9o, 0-GlcNAcase 715& z2tdstes zhgste B2 SES H|-5ol4ola, &
AEol B-AAbuYtholA| (1ysosomal B-hexosaminidases)E A3t esd ZHsA &3k}

A D 22 E o WollA 0-GleNAc F-H o] wyge] Ao AR e B N—OVﬂEe] AL TholA]
o By U EAAAN AdA F 2He, 2EMNEZEN(streptozotocin)(STZ), 2'-ME-a D—%—?iﬁ}?/‘ri

E]
-[2,1-d]-A2' ~E|o}E A (NAG-E] o} 2l) 1 0(z—owzomE—Z—Eﬂ%A1—D—%$ﬁAah—gw obul N-Fd7}
= u}uj o] B (PUGNAC) o] "

o= E3F] B-A ME(B-islet cells)dlA] E3] |2 adS 71X7] wFo], STZ&, @y 94 33E
(diabetogenic compound) 24 2 FWEFQF AR E o gt STZ%:=, %V“}ﬂé]iwl% sl 22 F(radical
species)?] WAl Bl o}l AJFE ] A" o] s B gE BE o9 AEEA E 3 (cytotoxic effects)ES
wslsich, Ay AyFom A" DNA Jhg wEe ) AEY NAD+ #lEE HAAaA7Ia, FaFow AXE Alg
103, 1()«1

el
<

S FEsle, 4 @ (net effect)9} 7 ZT(ADP-dH2~) T & A [poly(ADP-ribose) polymerase,

PARP]"e] BAEE Z=R&. 1 ute] zAAE, STZ SEACl B-A AX el A waH=, o
GlcNAcase®] W71 4 A&le] AdS dhile] Agtsta alek. ™ (Other investigators have proposed

instead that STZ toxicity is a consequence of the irreversible inhibition of O-GlcNAcase, which is

highly expressed within B-islet cells). &4, o]eglst 7ML, F 7FA] 5654 A5 a5l o3 9&
106,107

o A71E7) AAse. T dmAd A MEe] 0-GleNAe Mol B Heje] AX AEd o] 3 Pjgow
Z7k57] W&o, S1ZE 0-GlcNAcaseol A ofWd 543 2 AW 28S B ks HAEe] 2Eq
28 FEGoRA GRS 74D 0Gle Y ABE oIS Ao Mt UL, Hanover
a9 T8rE, STZ7F O- GlcNAcase  ©] £7 E8t3 tha AeHel A=A 243 3}aL, STZ7} 0-GlcNAcases H]
gdom Asets Ao IS TE AREd o AdEdedete, oed mr g9 oju

Wae 9l=o] ¢S YENYT. BT} o, STZ7F H7FE A o2 0-GleNAcaseE AdEHA] 2SS el

NAG-EolZ= o], sae] 20 dlzAbuuctelAl, ! wop Hoeli= Ab] si@aE] 84 0-GlcNAcases 9] A& A3
AL 4 Lol AR Qrt. ole FXoE Eista, B3HA BEEA wWEk(complex biological context)
o Al o] NAG-E]otEH & AMEste E8$ W2, olv AgAdo] FEFsta, weba v Axe] A& ughA]7]

PUGNACE, MEIe] RFo] A7) Eolat Fa|2iE TEWE E 02 s5tEoA7, 97k 0-GleNAcase 2

A7) g 20 A7 B-AaAuUtiel A B e AR ALEHI vk, Vasella % c1e] Hie] e
, =, Canavalia ensiformis, Mucor rouxiiZ5€ 7] B-NotAEd-ZFFZAn|Ytiol], 2
MAo 2 RE o] B-dlaatulytlolale] 3 FA A Al (potent competitive inhibitor)¥S AT

2 2do] ¢4 =¥ (trauma hemorrhage)oll A2l PUGNAcS] Fol7} A7) ZE-G=A Alo]|EFFS] TNF-a

22X ?ﬂ]%ﬂ‘ﬁﬂr. P ogegy 24 3} (lymphocyte activation)®] A|¥E-7]% Edo
A PUGNACS] 017} 7] AtolEbel 1L-2¢] AAbe ZaATe Ed vehdck. T 1 thge] AT, PUGNACT)
#3459 M (left coronary artery occlusions) $9 Al AA A7IE TaA7]17] Y&, & ZdoA

AgE 5 des yehig, | a8 £33 A Fol, o4 Fd9] 9 mEo]A PUGNAc, 0-GlcNAcased] A3



[0022]

[0023]

[0024]

[0025]

[0026]

[0027]

[0028]

[0029]

SS=E50l 10-2054744

Ao Folo] o 0-GleNAc @M Z717F A% 7159 Z74A7)= Aol T Ar), A4 g Aae] ]
Q Aol E(neonatal rat ventricular myocytes)ES AFE3F S8/AAF &9 ME2] Tl PUGNAcet HA
Zgol og 0-GlcNAc dl¥eo]l Z7l= Alxe AHEFTHS JMAstm HEEHA ge Alxel Waste] A}

(necrosis) @ o} EA|~(apoptosis) S HAaA|ZIth.

Boy FH o], A7) AEA 2 0-GlcNAcase AF|Al NButGT7F, 43} ~E X~ (oxidative stress)E XE&3t=, Al

2o 2EH 2 2 HY/ABFY AE-VE EdoA HE o SHEE YEPHS AASt ). olglst A+
= oz 0-GleNAc BMS Z71A17]7] 938k 0-GlcNAcase A 8le] AFRS AAStaL, o= <late] Al A oA
~E# 2o HYA E7(pathogenic effects)S owalc,

2006 99 8ol WO 2006/092049 stellA  F/HEIL, 2006 3¥€ 19 &9 A EF =4
PCT/CA2006/000300; 20081 3% 6o WO 2008/025170 akoll I/l I, 2007 8% 31 =99
PCT/CA2007/001554; 2010 29 4de] WO 2010/012106 stol &0, 2009d 7€ 3190 =99
PCT/CA2009/001087; 20108 29 4o WO 2010/012107 &kell 7R, 20099 79 31d<] ==
PCT/CA2009/001088; 2010} 49 8ol WO 2010/037207 stoll /0¥, 20099 9¢€ 16¥o =99
PCT/CA2009/001302; 2011 119 17l WO 2011/140640 3foll F =i, 20119 59 10¥d =99,
PCT/CA2011/000548; 2012} 59 18¥e] WO 2012/061927 3foll F71€, 20119 119 8o =949,
PCT/CA/2011/001241; 2 2012 5% 18] WO 2012/064680 watol] J71€, 2011d 119 8ol =94,

PCT/US2011/0596688, 0-GlcNAcased] A ERz el A&l Aol thel 7]zj= o] ol

wgo] g

ag o] QoF

2 ige FRdor I veAlE duH R AdeE stdE, 47 dFEe TR d(prodrugs),
71 BstE 2 v ZREHOY 8%, 4] 88 e A d¥E T2y as Xgste oA %
AE, 2 0-GlcNAcase?] FJdd == A, 2/%+= 0-GlcNAc 4 & A¥y ddd 23 2 "8 X
sale WS AT,

R/ RS

R6 O _.\\\S ’Rg
R3 ~p—N
R V"N R

o] AolA, R 2R £ SHHo2 H EEF 4 F5 g,



[0030]

[0031]

[0032]

[0033]

¢ €71d, B Cs EFAIR o] F

=S5 10-2054744

omn

F, = R & % 03 R 2, 0, F, Cis &2, G GIIE, G LR o] Foj ZoRFH Adud =
NI, FAh H FE AT 747Fe, st e 1 o] EFQE EE OHRE, sk WA Hulge AF7E <
oHo=z x3H Ziol_ﬂ(R7 may be selected from the group consisting of: H, F, Cis alkyl, Csg alkenyl,

Co-g alkynyl, each excluding hydrogen and F optionally substituted from one up to the maximum number of

substituents with one or more of fluoro or OH); R’ o Sy e 1 o)ie] EFeE e OHE, 3 U
A ol A3 R dojdor XFH, (g L, G LAY, Cog E71d, G AEFZEZ, o} H FEH =

ofd® o]Ffolxl womRE A¥d Fx iy EE R R R B oS50 ¥ad Y] v A= vd(vinyl)
5 A d2dE 7= i 2R 442 H, G 24, G 2d, Gs 271d, R G EFAE

oFoln FomRE EBYHoR Au® FE U, 7] G D7, G WAL, Gy WY, EE G BFA
g

S aL(the two R groups may be connected together with the nitrogen atom to which they are attached to

form a ring), A7) 2E&E s Ee 2 oY EFE, O, v WEZ, i uA Hd$y X372 o
oHo g EHPHor FE Ao|a; of7]A, R o] 0R 91 749, R F ole]eo] Ao|rt,
A XA AA e (alternative embodiments)ol A, ¥ @ 3slekal ()9 33HE = o] ofA|gH oz 3

L5 AL Aedd

; R
PR o]Folxl FomyE Aud FE glu, Fx % FE AYH 44L, sh) mr 1 ol ERew
Ei OHZ, S A Holgel AR Qeldem A golu; R e, sh) mi 1 olge] Erom m
= OOHE, st WA A oz AR, Oy FA, G DAY, G DY, Cu

AERd, ofd Ul g

7] B A ¥ (vinyl) S EASIE

A wogRE F5ygdor Aud $% du, A7 G S, Cs EAY, G
2

LS WA Anige) Ags)w 9l

o
WY, i O BIAE, S} EE 1 olge] TFER O, Ei g
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[0034]

[3}8h2] (Ta)]

[0035]

[0036]

[0037]

SH402 1 = G oF

I

0
~

Z}

ot

Cos LA, Cog E7IHRE 0]

—

s

—_—

Jojse) Agv)w delqow =

LR

SISV E

= e OH=E,
2 E= =,

SRV ES

S

20

2l

of
<0

ol&

=1]
=

8

2 R

7

2= .
g e glal B R

FH ZolH = o

ol
=

2
=

o}

27be, W, s 24, o

9

=)
=

= 9,

&

= HlY(vinyl)

1) e A%

s DA, G &71d, 2 Cs EFAIZ 9]

R iR Ao

He R, 3§

-
T=

o 2FLE, O,

}?3]'

o oo

S

A7, G E71d, = G 54,

bt

HEez, 3§

w
T=

=, OH,

)

FE Qa, 47w

7 ddd

3
=4

R ENCET)
WA Hrjseel X

ol

g

o

B, 3t

el

pul]

[0038]

A A Q1 AA G E ol A,

[3Fsk4 (1h)]

[0039]

[0040]

[0041]

o2l A2 dolHor Add, Cg

=

ASERNEY

S

= E= 0=,
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i

= A7 F Ae R 7

el

2o

ASENEY

HEez, g

w
T=

A

Az

A%

w

sl
o

el

g, Bk (Te)9] 3

e
=

s

[0042]

A AR A G Bl A,

[3Fsh4 (o)l

[0043]

[0044]

[0045]

H ZolH = o

=1
=

2]
=

}7] Cie &7, Cs EAE, G E71

Cup EHA 2 o] Fo]

=i
=

d,

7] Ai YA}l

s

FH =] A

el

g2, 33k (1d)9 st

e
=

s

Al el A,

—

oh A

[0046]

[3Fsh4] (Td)]

[0047]

(1d)

[0048]

[0049]

Aujse Q872 9

A

S

2 T OHE,

£o

B

9]

]

bt omE o)y

S
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[0055]

[0056]

[0057]

[0058]

[0059]

[0060]

[0061]

R7 R®
R6 o reS)
3 /
R 4' "y N
R 1 @RZ

7NEE, 1gE A8 Qs o
%o, R & F o9
I EED)] %"\1335110“/‘1,

2t A~ B -D-2 751

(0-
GlcNAcase)S Ad Xﬂ,ii Xiéﬁfg e A
Aedoz ARE FE i

2-deoxy- B -D-glucopyranoside,

LHEE B-d Aty

A A Q1 A G Bl A,

HAH QD S, &
ZAES Aed.

HAA QD S, &

(e}
A Foisle], 0-GlcNAcaseS AE1& o
F7HAZIAY, ol& H8 =

0-GlcNAco] g

SSS0l 10-2054744

9 OHZ, sht viA Hvjge X
A7) dolHow A, Cuy DA, O

Ao},
A7 FEES Z2edad R Qa; AV RES 0-Fddd 2-ol A Eoln| k-
2l Ao} A| (0-glycoprotein 2-acetamido—-2-deoxy- B -D-glucopyranosidase) (0O~

;371 SHEE 0-GlcNAcase(elE& E°l, Efrs= 0-GlcNAcase) &
7] QQ%L 2-o}A| Eoln] =-2-H| & A - B -D-FF 3] & .= Abo| = (2-acet amido-
O—GlcNAc)J A(cleavage)S AAARow AT = Ja; A7 3FgEL

thol Al (B hexosamlnldase)E AdH oz AafstA] &S T ATt

sk (1), aksh4 (1), 8ksh4 (1), shsh4 (Io), shst (1d), = 354
FAE FYe M 4% Aok

e, 8ot (1) S5% EE oo oksHon S8k d 9o faYe Uy
J o 3} 7

2 AEAY, o]F Faw = diolA 0-GlcNAcaseE
Sk tAdlA NEEBE A, BT

)

whe e AFe
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[0062]

[0063]

[0064]

SS=50d 10-2054744

F, 5 R 9 % Qi R &, 0, F, Gy 92, G DAY, G A71HR o] Fojxl Fomiy ded $=

9L, i BFE AR AT, shy B T ol SFeR Ev OHE, sty Wix] Hdigre] Afv]=

qog A&y Zola; R &, sh E= I ol EFLE EE OHE, sht WA Ao A3z ¢

Ao Ak, Gy 9, G GAE, G D719, G NEREE, oFd 9 SEHZol-E o] Fojx] Loy
g

7 8 . . e _

B dgE e gl == R R R OH ojge] FAE Y] g4 AA= Hd(viny)S FASES 3 A
G 271d, B G EFAIR o] Fof3l SO RAE H7A

d T AL, A7 Cs B, G EAE, Gy &7, B G G4, sk B 2 o9 =

22, 0H, v WE=R, s A HU5e XV 2 JogHoz X3 T %
52, 28E FA437] fEl o5l FFd A7) da dxe 3 d4E =
EF0E, O, e HE=®, s WX HAdiso X372 994

A, R ol 0R' 9l ASol, R & F ol9le] olck. 7] F4e, dzdtoly
QX Fo) e} A Y= =M AFE(ALSci), 23 a#<el X =l (Argyrophilic grain dementia), EFo]
E AW (Bluit disease), ¥ &71# ¥3}(Corticobasal degeneration, CBD), HF A4 X uj(Dementia
pugilistica), A3z &7 BEAE A4 A I Diffuse neurofibrillary tangles with calcificat),
& ZF(Down's syndrome), 7F5A g=te] A vl(Familial British dementia), 7}5A wWvp=e] X|vj
(Familial Danish dementia), XA 173 dA#d A& F4S 2= AFFFY X9l (Frontotemporal
dementia)(FTDP-17), AZ~Ev-7EZ9-&E2-AFRIA AW (Gerstmann-Straussler-Scheinker disease), HEF
2 971 ZA4H(Guadeloupean parkinsonism), Se]R 2d-~3>= AW (Hallevorden-Spatz disease)[¥d] & =
AS 71 A174W¥A 18 (neurodegeneration with brain iron accumulation type 1)], THAI% $155Multiple
system atrophy), =734 o] %Z=(Myotonic dystrophy), Yw-3= A= (Niemann-Pick disease)(E}] C),
ol e-FE-12% WA (Pallido-ponto-nigral degeneration), &9 W= Xuf 284 (Parkinsonism-
dementia complex of Guam), 33 ®H(Pick's disease, PiD), ¥9F 371 (Post-encephalitic
parkinsonism, PEP), X#]2 ZW(Prion diseases)[IRO|XHAE-o=ZH(CJD), WZHE IRo|XANE-o}FH
(vCID), AWA 7154 EWZS(Fatal Familial Insomnia), % F5F(Kurw)E X3, JaA vz AAGus
(Progressive supercortical gliosis), X&) 334 wlH](Progressive supranuclear palsy)(PSP), #xl=<=
Z9(Richardson's syndrome), °}g4 34 ¥y (Subacute sclerosing panencephalitis), ®=-24 A
] (Tangle-only dementia), A®WE AW (Huntington's disease), %< AW (Parkinson's disease), A4l ¥
<" (Schizophrenia), A% A Zoj(Mild Cognitive Impairment)(MCI), AZAWZ[Lx AAEZ A& A
WE, AdY(neuritis), ¥ Gl AAWEETE XF], v 5Udd & ok, A7 2Ef2= A F

, B B0, 3¥; £4; Ad=4d aF(hypovolemic shock); A7 MZ(myocardial infarction); 1%
Z A% (interventional cardiology procedure); A17Fe] nlo]u|2 4=<:(cardiac bypass surgery); -4

QW (fibrinolytic therapy); d#4d3<(angioplasty); U AEIE x| (stent placement)d % 9l

)
i
}‘U

7]

o o
Oko 2 o

==
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[0065]

[0066]

[0067]

[0068]

BAR SHoA, B owwe, S5 (1) S§E EE ol pasHon
ol Felste], of Wam s delA, AFHAY A®, B9EF, o E: sEds
]

GlcNAcase-"i7ll 574 A&k WHE AFdr)

[s}eha] (1)]

AL, T F FE AL 747t sty = 1 ool EFOR Ex OHE, sk lA Hdlge] 28]

4oz kel Aola; R 2, syt E 1 oo ¥R B OH=, iy WA A4 d

How AgH, Gy &2, G 27, G E71d, G AEEEE, oFd % FeHRo}HE o] Fof3 Fomh
|

7 8 - — . 1 - _
B oHuE 55 ga =2 R %R % ojEe] AW Y] B 94t mdGinDE RS 3 aad
9
B 544

T A R R A4S, H, G B, Ge E7IE, Ge €71d, B Cs EFAE o] Fol3] Loz
€N
h

2 T AL, A7) Cs B, G EAE, Cos €71, B G SIS, st e 11 o3 &

i
=
5

toEE, sht oA Adsd AR Qegor Aad &
% G457 98] olBe] HAW 4] Ax 449 W 934 5
2R, O, EE A9, st A Adse A2 4

714, R o] 0R ¢l ASol, R & F o]9le] Aoy, @@ ANFuA, 7] 4
; , HA #H9 (hypersensitivity

ad# 2714 AZ(inflammatory disease), Z#H=7] H|g, FHuA # A

pneumonitis), ZAFA W™ (eosinophilic pneumonias), A& FW=(delayed-type hypersensitivity), =A4F
=m A5l (atherosclerosis), 724 ¥ AZ(interstitial lung disease, ILD)[dE S0}, E2A HAHF3
< (idiopathic pulmonary fibrosis), & FrlElx #dA3} AdeE ILD, HAA 9k FF(systemic

lupus erythematosus), A4 39 (ankylosing spondylitis), HAIA 73 Z(systemic sclerosis), 1@
T

rlo
N

Z3(Sjogren's syndrome), UHEHA £ (polymyositis) T 3% % (dermatomyositis)]; HAA Iz
(systemic anaphylaxis) %+ %Al w3 (hypersensitivity response), & <@l 27](drug allergy), =&
A g 27 (insect sting allergy); FRIEZ~ #ALY 2o, A/PA9 4 (autoimmune disease), A4 &+
A9 (psoriatic arthritis), oA  A&ZF(multiple sclerosis), HA#F-vt#  Z3F(Guillain-Barre
syndrome), AAA ZukA F3E~(systemic lupus erythematosus), % %2 Z(myastenia gravis), A3
A9l (glomerulonephritis), A7FH9A 749 (autoimmune thyroiditis), Zo]AH A¥wr3(allograft
rejection) ¥  o]AAY LFAS(graft-versushost disease)S EFEE, o]AlHA  AFRHES(graft
rejection); IEHW(Crohn's disease) % #AY¥AH A< (ulcerative colitis)dm #e, dAFA A2
(inflammatory bowel disease); %3349 (spondyloarthropathy); 73 Z(scleroderma); 7 (psoriasis)[T-
ME vi7lE A (T-cell mediated psoriasis)S ¥3] 2 IFHA(dermatitis)d £ AFAH IHH
(inflammatory dermatosis), s3%l(eczema), ©FE¥ I F(atopic dermatitis), L2714 HAHAZ IHEY
(allergic contact dermatitis), TE=#7|(urticaria); #A(vasculitis)[dE 9], FAH(necrotizing), 3
2 (cutaneous), E WA A (hypersensitivity vasculitis)]; ZAFFA <9 (eosinphilic myotis),

)

_29_



10-2054744

s=so
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o7} of

FZFo]2H(lung allograft)] o=
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=

A A (kidney allograft)
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I

(graft rejection); A Z(epilepsy);

o
=5 0
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5% (fibromyalgia); =% (stroke), <
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(neuroprotection)

o] APRZT

KeN
=]

9 R

A&, R

/;‘__]

1

CEEE

[0069]

A

E]

J_:[]_
A el A

S

o

Sk

iR

H, F,

KSR
-

= T+ OH=,

o2l A&

FHZold® o] Fol

Ul

S

= Ee OH=E,

Ad, Cs E71d, G AERLH, o}

1]
=

ol=°]

=1
=

8

2 R

7

R

-
T=

[e]
2

)al;

A<
gE Sx

o
N oo
o
~ M
CCY
w1
E, pﬂo
Ur .
< H
R
1 H
G A
—
x T

=
o
IS
o o
W
~
(A
* %
T
& 2
= X
m A
— T
X

ij]
Es
T =
o vaﬂ
W
W
T

5o
)l

T2, OH, =
o
=

fron)

Nl

s 7

7] WAl Al 0-GleNAce] =3

/\01—

L
L

7] o

o, R & F ol9l¢] Aot}

bl )
2 B

=

A7, R o] OR

ok
2f

CEER

[0070]

[3hst4 (1)]

[0071]

[0072]
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[0073]

o))

A, Cos 27IHR 0] 50

ol
=

H, F, leS OEL?E]y C2*8

o
]

o))

ASIRUEARE
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= EE OHE,
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el
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Aol A
slE =l A o] Fol
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[0074]

R A Hogel AE o

Rt A A

S

o

2 T OHE,

[3hek4) (1))

SAEA,

[0075]
[0076]
[0077]

94

o]
=

o] A=

2
ofd g dHzoldE ©]

= E= 0=,

20

Cig &4, Gy &7, Cs 271, G NE2LA,

2l
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L
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A7) W 24
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]
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al

oA A7) 0-GlcNAcase2] #

3 g} = Al t}o} A (O-glycoprotein 2-

3L
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L
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E 33EL 0-GlcNAcased]
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2 714
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wigs 44
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o

el
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A
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=
=

acetamido—2-deoxy- 8 -D-glucopyranosidase, O-GlcNAcase)
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[0081]

[0082]

SSS0l 10-2054744

2 AA G A, 2 e W2 s e 1 o] 4] FgtES FXE F 34 (enhanced permeabilit
S Yyt F3A4e, 999% #F(in situ perfusion), 2A %4 &ik(ex vivo tissue diffusion), A
] AIE @59 (in vitro cell monolayers)(dE 59}, Caco-2 A|XE, MDCK A3, LLC-PK1 %), & 21-F%

Zu 1

[s}
AlEE(l S S°], PAMPA zﬂi)gi A glo] EFshs, g iFE AY VES AHgste] S4E F
o 2340 FIG(Pyp) v W TIPS SH] 28 443 7je2, dF 9 Vo pe in The
AAPS Journal, 2010, 12(4), 670-678°] H.i%o] v}, HH 2AAFe oA, B dio wE sy e 1 o
/\01'9] )8—7] ﬁl‘?}%,_, eff EE"E‘ PappE O]

=
A¥ EAAS e, 99 24

30 0 2 S ug

gell A, S8 F4S dehle e By 42 45 F(oral

absorption)E WERALh.  HE AAFHA, F3E FAAES U seEe, A FaE de By

U ¥ F %= (brain penetrance)& UERHTE.  HE AAFE ol A, = A A
BE

el Fod8 A9 Btk 52 ¥ sErb AFET. 29 AAFE A,

AW Foldg Agol Hu e ¥/ (plasma) FEZ vEbdt. 2@ AN, "
(enhanced permeability)"<, 10 % WA 100 % Ake], X 10 % WA 100 % Alole] oW A4
10 %, 20 %, 30 %, 40 %, 50 %, 60 %, 70 %, 80 %, 90 %, 100 %, =+ 100 % ©]%H(over)2] o
H Py TBE PpdlAe] b, EE G E S0 WO 2006/092049 FEE WO 2008/02517000 7]1A1%¥ 2
b vlagk vpel e 1w, 2-wi, e 3-uf, e 1 olde] FUHE omgth. AHHE FHa RES, 4
2 E°] (3aR,5R,65,7R,7aR)-5- (3| =FA M E)-2-L 235 6,7, 7a- 6] E2}3] = 2-3all-7] 2} 1= [ 3, 2-d] E] 0} &6, 7-
0&, Hi (3aR,5R,6S,7R,7aR)-2- (o Holn| ) -5-(3| =5 A W ©)-5,6,7, 7Ta-H E&}3] = 2-3all-¥] 2} [ 3, 2-d | €]
o}&-6,7-U&, EE (3aR,5R,65,7R,7aR)—2—(\‘4Uﬂ%OPUIi)—S—(;lEif\] we)-5,6,7,7a-H E 2}8] = 2-3al-9] 2}
w[3,2-dlElo}E-6,7-t1&Y % qivh. HE AAFHA, "FHRE FHAP"S, LLC-PKL AXEdA FAHS 9
3 sk7lol Z1AE HAAA, SIS Py, TA(S, 0 Bop B F2)E oujgitt. 9 AAFH A, "F

e FE3Adne LLC-PK1 AlEAA P20l A4S 23 sl7lel 71A1E HAdolAl 2 x 10° cm/s BTl & P, X
S 9ujeitt. diAFd AAFHA A, "SE FHA"S, LLC-PK1 AlXEAA P9 S-S 3l shr]el 71AE

AR W9 2 x 10° en/s WA 35 x 10 cn/sIA 2] P, FHS ov] g},

2 AAIYHelA, 2 iy 0-GlcNAcaseES A&st=d] Buh $Ag HeA (superior
selectivity)S Yepdch, 24 , 2odyo] w2 s e I ojAte] FtEL, B-dAAAbnY
tholA] Aol 0-GlcNAcaseol thdk 1 o] XeHo|ti(one or more of the compounds according to the

invention are more selective for an O-GlcNAcase over a B-hexosaminidase). %% AAFeoA, 3 =
T Lol Y] EEES, EREEY B-dAAbvyttelA] o] EfEE 0-GlcNAcase®] SHEE MY o

FUZ
08‘,
=
2
>

2 Asfget. 52y AAFEel A, 0-GlcNAcase®] HAEAHQ AsfAl=, B-FiAmUteld s ddH oz A3
A eketh 29 ANFHIA, A7) p-sizAuiutebds, %, vk EE 23k B3 thelA ¢
pas

S THEEY p-dAbn|UtiolA|oltl.  0-GlcNAcaseE "AMEZ o z" A stE 3AES, 0-GlcNAcase?
J 584 7S gASAT, -ty tiolAle] SR EE AEETA Vss AR 9
otk oE& So], 2R AA PN, 0-GlcNAcased] HEAQl AsiA=, ZePH=mqH
2-obA| Eopn| =-2-t & A] - 3 -D-2-F 59| 2k = ALo] = (0-GleNAe) ©] & d‘i‘-‘—. o= Ay, EE AAIFHHo|
A, 0-GlcNAcased] Aelxol  AsjAlE= 0-GlcNAcased] A&How A3}, 2 AAYE A, 0-
GlcNAcased] AeiAel AsfA|+=, €9 @A (tau protein)® #<14F3}(hyperphosphorylation)S A &lslar, %
/= NFTso S Aagtt.  "Aastth(inhibits)", "A3" E= "Adfs=", 10 % WA 90 %] ojwlgh
AR, EE 30 % YA 60 %, EE 100 G o]A4e] ojwd TX]EQ] 7, w16, 2-), 5-u), 10-9)
T 2 oo me] IAE ougtt. Y] A= & AEE 314 %}t Ao g olFjeEry. HA

GElel A, 0-GlcNAcaseo] A=Al AsjAl=, Alx, =24 Ex 7]1&(041—3» B0, M, 2%, e A4
(cardiac)] =#) B F&=olA, 0-GlcNAc HE, olE E°] 0-GleNAc-¥FH FHE = E= o o
HAIZITE.  "EolR|=(elevating)" HE "ZX % E=(enhancing)"S, 10 % WA 90 % Alole] oWk =X,
30 % WA 60 % Akole], H&E 100 % ol olwg g ¢ R FrF, i 1-w), 2-w), 5-u), 10-wj, 15-w),
25-9], 50-#l, 100-¥] E& 1 oo e FUHE oulgttt. B AAFE A, 0-GlcNAcaseo] A EA A A3
=, 10 A 1000009] 9, = 100 A 1000009] 9, HE= 1000 HA] 1000009] RS, EE Aok 10,

PR
oo o >
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[0083]

[0084]

[0085]

[0086]

[0087]

[0088]

[0089]

SSS0l 10-2054744

20, 50, 100, 200, 500, 1000, 1500, 2000, 2500, 3000, 3500, 4000, 4500, 5000, 6000, 7000, 10,000,
25,000, 50,000, 75,000, HE&= ojwdt =2 HE U T ¢ 7] ZIAE A A, Eho 7)AE vke} Zol,
AelAd vl & (selectivity ratio)g ERdITH

) %‘94 7] EEL, 0-GlcNAcase EA9 F3a8S T3l A Foldo= 0-
0-GlcNAc #-S Fo]al(elevate), 0-GlcNAcase Aol A 3fo

AAFH oA, 2 ‘%”394 Sy e 1 01’“5’4 7] &gE2, EF$- 2A4ksH(tau phosphorylation) 2 NFT

=S o= Fefell A, shv e 1 o] Y] &)
, g=stolw] W 2 J@% EPO‘ﬂ = ‘]Eﬁ =l &gt U]r?/]r*i, PR AA el A, S e 1
PAAE FAAZIAL By ibskE wHE
oL E]r—or‘ﬂé%g Az & k. 22 AAHEA, St e 1 o] AT
gy ZHEs = a9 0-GlcNAc WP oMo S5 Aaksta, uwe)
o] o]yt F7foll whgh whgah= HFe] Azl fr&sith; ol A, AAHAYA
Z4d24 AW (immunoregulatory diseases)<S XEgsHAIT o2 AdE A vt 249 4
E2, SEEAToA a4 GRS AstEE o) ¥ ddd 1 v AEITH &4
g frgatth. oiAlAQl ANFE A, e sy e 1 o] FHES, AlES
] 0-GlcNAce] Aglehd &g Agsh=dl AFe o).

ox M ox WE

1
0%
X
o
t

i)
P
> @ rlo
= .
£ 9
o
E o
=
2 9
> R

!
-
b

do K1 > m@ X ot 2 O poh ofh WE
N
|
fru
>
[l

Nofo o ofN -

)
o
=
i
=
S

AAQl AAGEA], ¥ WP, FolSh(veterinary) 2 17F Ul 2 B vlgolA B 0-GleNAc
At %01% WY ABA, AR AAFeelN, B owge, Sog @
0- § gdden Adds P9 AFE,

é_l

R’ R®
R6 O o S IRQ
R3 7N,
4' *uyy N Rg
R R! "2

-

Te R 9 FE 9da, R

e

R R
EHY F% At R 20 Y F% A2 R £ R ¥ % A3 R A4 59407 | B (1 oF

s R 2, H, F, Cs €2, Cs €AY, G 7R o] FAR

al
o3k 747k, s Ea T oolde] EF QR Has OHZ, sk i

oziy AYd $= i, F4 2 FE Al :
Arjsel A2 dHon Age aom; R &, sht = 2 oj4be] 902 m R, sht A 4
Uisel A2 Jeldo A, O B, Cog DAY, Cos BIY, G AFELY, ok 2 FE2oly
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dojH oz Aghe 1-okA gt (aziridinyl), 1-oHAElTId, 1-9 &g td, 1-99gtd, R2Zd-4-d, 1-
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[0103]
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ST
ar

1]

HAOf

ol&

(3aR,5R,6R, 7R, 7aR)-7-Z 2 Q 2 -5-((S)-1-
S| EEA|0f 2)-2-(0 = ot0| k)-5,6,7,7a-H
E8}s| E2-3aH-T| 8t [3,2-d]E| O} E-6-

=2
=

(3aR,5R,6R,7R,7aR)-7-EF 2 2-5-((R)-1-
S| EEA|0f 2)-2-(0| 2 0tD0| )-5,6,7,7a-Ef|
Eg}5| E2-3aH-1I| 2t [3,2-d] E| OF&-6-

=2
=

(3aR,5R,6R, 7R, 7aR)-2-(0f| £ 0} O] )-7-=
FR22-5-((5)-1-3|EE A|0f &)-5,6,7,7a-
E|E2}3| S 2-3aH-1|2} i [3,2-d] E| O} &-

6-2

(3aR,5R,6R, 7R, 7aR)-2-(0f| 20} 0| kr)-7-=
22 2-5-((R)-1-3| EEA|0f| 2)-5,6,7,7a-
B E2}3| S 2-3aH-I|2} i [3,2-d] E| O} &-

6-2

(3aR,5R,6R, 7R, 7aR)-2-(C| | 2 O}O| ) -7 -
EFLE-5-(S)-1-5| EEAI0 &)-
5,6,7,7a-E| E 2t5| = 2-3aH-1 2 [3,2-d]

E|OHE-6-8

(3aR,5R,6R,7R,7aR)-2-(C| 0| &l O} O] k) -7-
EF22-5-(R)-1-3| EE A0 &)-
5,6,7,7a-E| E 2}8| £ 2-3aH-1| 2} = [3,2-d]

E|OFE-6-2

(3aR,58,6R, 7R, 7aR)-2-(0 £ O} O ir)-7- =
202-5((R)-222-EBZ22Q2-1-3|C
E A0 E)-5,6,7,7a-H| EB}8| E 2-3aH-T
2t [3,2-d]E|O}5-6-2

(3aR,55,6R, 7R, 7aR)-2-(0| £ O} O ir)-7-=
202-5(9)-222-E2E222-1-3|C
ZA|0f| )-5,6,7,7a-E| E2} 5| E2-3aH-T
2t [3,2-d]E|O} B-6-2

(3aR,55,6R,7R,7aR)-7-Z 2 2 2-2-(H = O}
0|%)-5-(R)-22,2-ERB| E2Q2-1-3|E &
A0 E)-5,6,7,7a-H| EE}S| E 2-3aH-T| 2}
=[3,2-d]E|0}Z-6-2
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[0104]

Al

ol&

10

(3aR,55,6R,7R,7aR)-7-2 22 2-2-(0| €0}
O|k)-5-((9)-2,2,2-EE|BE20 2-1-3|E2
A0 E)-5,6,7 7a-E|| E2}8| E2-3aH-T0| 2}
L[3,2-d]E|O}B-6-2

11

(3aR,55,6R, 7R, 7aR)-2-(C| 0| & O}0| L) -7-
Z202-5(R)-222-E2ZE2Q2-1-3|

EEA|0)D)-5,67,7a-E| E 2}5| = 2 -3aH-
|2} [3,2-d] E| O} 5-6-2

12

(3aR,55,6R, 7R, 7aR)-2-(C| |  O}O| 1) -7-
2202-5(5)-222-ERERQ2-1-3|
CEA|0|E)-5,67,7a-H E 25| E2-3aH-
|2t [3,2-d]E| O} 5-6-2

13

(3aR,5R,6S,7aR)-2- (0 £ OFO| £)-5-((S)-1-
3| S 2 A|0) 2)-5,67,7a-H E&}S| E2-
3aH-I|2} £ [3,2-d] E| O} 5-6-2

14

(3aR,5R,6S,7aR)-2-(0f| & OFO| L) -5-((R)-1-
S|EE A0 E)-5,6,77a-H ECIS| E2-
3aH-L|2}[3,2-d]E| O &-6-2

15

(3aR,5R,6R,7R,7aR)-5-0|| E&l-7- 2R 2 2 -2-
(M| El0t0| i)-5,6,7,7a-H| E 2}S| = 2 -3aH-
o2t [3,2-d]E|Ot&E-6-2

16

(3aR,5R,6S,7aR)-5-((S)-1-5| EEA| Of| &)-
2-(H| 2lot0| =)-5,6,7,7a-H EB} S| E2-
3aH-I|2tc[3,2-d]E[ O} &-6-2

17

(3aR 5R 65,7aR)-5-((R)-1-8| £ A| 0f Z)-
2-(0| 20}0| £)-5,6,7,7a-E| E 2} 5| £ 2-
3aH-/2} e [3,2-d] E| O} 5-6-2

18

(3aR,5R,6S,7aR)-2-(C| H| & OF O] L) -5-((S)-
1-3|EEA|0| E)-56,7,7a-H EECIS| E2-
3aH-I|2tc[3,2-d]E[ O} &-6-2

19

(3aR,5R,65,7aR)-2-(C| O &l O} 0] =)-5-((R)-
1-35|EEA|0)|2)-5,6,7,7a-H EBtS| E2-
3aH-1| 2} [3,2-d]E| O} &-6-2

_37_

5

10-2054744



[0105]

MY

0| &

20

(3aR,55,65,7aR)-2-(0| 2 0}0| =) -5-((R) -
222-EB|ZEEQ2-1-3|SEA|0]L)-
5,6,7,7a-E{| E 2} 8| £ 2-3aH-1| 2} = [3,2-d]
El0HE-6-2

21

(3aR,55,6S,7aR)-2- (0 & 00| )-5-((S)-
222-EB|BRQ2-1-3|C2A|0D)-
5,6,7,7a-E| E 2} 8| £ 2-3aH-10| 8H = [3,2-d]
E|O}Z-6-2

22

(3aR,55,6S,7aR)-2-(C| 0 £ 0} 0| ) -5-((R)-
202-ERERR2-1-8|E2A0D)-
5,6,7,7a-E{| E 2} 8| £ 2-3aH-1| 2} = [3,2-d]
El0tE-6-2

23

(3aR,55,65,7aR)-2-(C| M| = 00| ) -5-((S) -
222-EBE202-1-3|S2A|0)2)-
5,6,7,7a-E| E 2} 8| £ 2-3aH-1| 2} = [3,2-d]
El0tE-6-2

24

(3aR,5S,6R, 7R, 7aR)-7-Z 2.9 2-2-(Tj| 2 O}
0])-5-((R-11,1-ER|E202-2-3|E2
A|ZE2E-2-2)-567,7a-E E2}S| . 2-
3aH-1/2}c [3,2-d]E| O} 5-6-2

25

(3aR,55,6R, 7R, 7aR)-7-Z 2.9 2-2-(Tj| 2 O}
0))-5-(9)-1,1,1-Ea|E202-2-8|E2
A|Z2E-2-2)-567,7a-E E2FS| . 2-
3aH-1/2}c[3,2-d]E| O} 5-6-2

26

(3aR,5S,6R, 7R, 7aR)-2-(0f &1 O} 0| ) - 7- =
202-5(R)-111-ERE202-2-3E

EA|Z2T-2-2)-5677a-E| EEFS| =2

3aH-1/2}c [3,2-d]E| O} 5-6-2

27

(3aR,55,6R, 7R, 7aR)-2-(0f| 2 0} 0| ir)-7-Z
202-5(9)-111-Ea|Z2202-2-3|E
EAZ2E-2-2)-5677a-HES| E2
3aH-1/2}c [3,2-d]E| O} 5-6-2

28

(3aR,55,6R, 7R, 7aR)-2-(C| 0| € 0} 0| ) - 7-
Z202.-5(111-ERE2Q2-2-3|E2
A Z2T-2-Q)-567 7a-H E2}S| £ 2-
3aH-1/2}c[3,2-d]E| O} 5-6-2
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[0106]

AAlol 0|
(3aR,5S,6S,7aR)-2-(H| £ O} 0| t=)-5-((R) -

- 111-ERERQR-2-5|CEBA| T2 TH-2- N
Q1)-5,6,7,7a-E| E 2}5| S 2-3aH-I| 2t = \
[3,2-d]E|Ot&E-6-2
(3aR,5S,6S,7aR)-2- (0| £ 00| t=)-5-((S) -

20 111-E2|ERQ2-2-3|CE2A| T2 T-2- N
Q1)-5,6,7,7a-E| E 2} 5| 2 -3aH-I| 2t = \
[3,2-d]E|Ot&E-6-2
(3aR,5R,6R, 7R, 7aR)-2-(O} ®| E| £I-1-2)-7- OH

i 2202.5-(9-1-3 =20 )- © ‘S%NQ
5,6,7,7a-E| E 21| = 2-3aH-10| 2= [3,2-d] Ho™ N
E|OtE-6-2 P
(3aR,55,6R, 7R, 7aR)-2-(O} M| E| EI-1-)-7- OH

- EZ202-5(R)-222-EBZE2Q2-1-3| Fac/\Q"‘s,%N i>
EEA|0)|2)-5,6,7,7a-H| E 2}8| E2-3aH- HO™
o2t [3,2-d]E| O} B-6-2 £

OH
(3aR,5R,6R, 7R, 7aR)-2-0}0| = -7-E2Q 2 - O s

33 5-((5)-1-3| =2 A| 0] £)-5,6,7,7a-E| E 2} 3| )—NH,

= 2-3aH-I| 2} [3,2-d]E| O} E-6-2 HO™ ‘N
F
(3aR,5R 6R,7S,7aR)-7-E 20 2-5-((9)-1- QH

a4 S =2 A0 2)-2-(0 20t )-5,6,7,7a-E /\(OJ”S/%N”
E 8}8| £ 2-3aH-1| 2} = [3,2-d] E] O} &-6- HO SN\
g F
(3aR,5R 6R,7S,7aR)-7-2 22 2-5-((R)-1- OH

s S1.2.2 AJ0fl 2)-2-(0fl 20}D] i)-5,6,7,7a-E /kijd‘s/%’“'*
E8}8| £ 2-3aH-1| 2} = [3,2-d] E] O} &-6- Hov SN N
= F
(3aR,5R,6R, 7S, 7aR)-2-(0| £ O} O| o) -7-2 OH

26 202 .5((S)-1-3| 2 A|0 )-5,67,7a- /\KOJMS%NH
H E2}3| = 2-3aH-1] 2} = [3,2-d] E| O} B- How SN
6-2 g
(3aR,5R 6R,7S,7aR)-2- (0| £ 0} 0| £)-7-= OH

- 2025 ((R)-1-8]| S 2 A| 0 2)-5,6,7,7a- A@mi "
B E2}3| = 2-3aH-1] 2} = [3,2-d] E| O} &- N i
6-2 £
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[0107]

Ao B 2z
(3aR,55,6R,7S,7aR)-7-Z 2.2 2 -2-(H| Lo} OH

38 O)k)-5-((R)-22,2-EB|EEQ2-1-5|E& F3C/.\(OJMS/>_NH
Al0|| )-5,6,7,7a-E| E2}3| £ 2-3aH-m| 2} o N
- [3,2-d]E|O}E-6-2 :
(3aR,55,6R,7S,7aR)-7-Z2 2.2 2 -2-(H| Lo} OH

39 0| x)-5-((9)-22,2-EB| B R 2-1-3|EE F3C/ki)j“‘s/>_NH
A0l E)-5,6,7,7a-E| E2} S| E2-3aH-I| 2} NG
L [3,2-d]E|O}E-6-8 :
(3aR,55,6R,7S,7aR)-2-(0f £ Of0| =) -7-2 2 OH
Q2-5((R)-222-EE|ZEE2QZ2-1-3|EE2 F.C A_C_.8

40 i £ ALJ N
A0l E))-5,6,7,7a-E| E2} 5| E 2-3aH-m| 2} ot SN
- [3,2-d]E|O}&E-6-2 :
(3aR,55,6R,7S,7aR)-2-(0f| £ O} 0| r)-7- 22 OH

a RE-5-((9)-222-EE|ERR2-1-3|EE F3C/k|;oj”‘s/ "
AlOI|E)-5,6,7,7a-E| EE}S| E2-3aH-m| 2} NG
=[3,2-d]E|O1E-6-2 E
(3aR,5R,6R,75,7aR)-5-0f| 2-7-Z2 0 2 -2- O .s

42 (M| EOtD| i)-5,6,7,7a-E| E 2} 5| E.2-3aH- m,”N)—Nl\ﬂ
o2t (3,2-d]E|OtE-6-2 H
(3aR,55,6R,7S,7aR)-7-Z2 29 2-5-(2-3| = OH

a3 EAZ2T-2-20)-2-(0 2 00| k) - >KCOJ“‘S/ "
5,6,7,7a-E| E2}3| E 2-3aH-10] 2} .2 [3,2-d] RS NGEA
E|OIZ-6-2 :
(3aR,55,6R 7S, 7aR)-7-Z2 2.2 2 -2-(H| Lo} ,, OH
O)k)-5-((9)-1,1,1-EE|E8Q2-2-3|EE F3C” 0. .S

44 s S
ANZZ2E-2-2))-56,7,7a-H EBIS| E2- Hor N
3aH-m|2t=[3,2-d]E|O}&-6-2 H
(3aR,55,6R,7S,7aR)-7-Z 2.2 2 -2-(H| Lo} F3C/IOH
O)x)-5-(R-1,1,1-EE| 220 2-2-3|E2 A O .8

45 T N
A Z28-2-9)-567,7a-E| E2}3| = 2- RENGE RV
3aH-m|2t=[3,2-d]E| O} B-6-2 i
(3aR,5R,65,7R,7aR)-7-Z2 2 2-5-((9)-1- OH

46 S| EEA|0f 2)-2-(0| E0t0] ke)-5,6,7,7a-E] ﬂs/ "
Eg}8|E2-3aH-1| 2} = [3,2-d]E| O} Z-6- o I

=2
=
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[0108]

AAlo]f 0|8 =
(3aR,5R,65,7R 7aR)-7-2 2.9 2-5-((R)-1- OH
852 A|0) 2)-2-(H 20} 0] x)-5,6,7,7a-E O~ 8

47 N )—NH
Ea}| E2-3aH-1] 2}z [3,2-d] E| O} &-6- Ho N
= F
(3aR,55,6S,7R, 7aR)-7- B 2.0 2-2-(H L Of OH
0))-5-((R)-2,22-E2| 2202 -1-3|E & Fo N 0N S

48 C )—NH
AO|| 2)-5,6,7,7a-E| E 24| £ 2-3aH-1 2} HO N
=[3,2-d]E|O}=-6-2 £
(3aR,55,65,7R,7aR)-7-2 2@ 2 -2-(H| € Of OH

20 Ok%)-5-((5)-2,2,2-E2|EE2Q2-1-3|=2 FsC © ‘S/
A0 £)-5,6,7,7a-E| E 25| = 2-3aH-1] 2} HO N
=[3,2-d]E| O} &-6-2 £
(3aR,5R,6S,75,7aR)-7-2 22 2-5-((S)-1- OH
8.2 40| 2)-2-(0l 20D =)-5,6.7,7a-E NS

50 i N /IJ D—NH
Ea}$| E2-3aH-1] 2}z [3,2-d] E| O} &-6- HO” N
= F
(3aR 5R,6R,7aR)-5-((S)-1-3| Z.2 A| Of| )- oH

51 2-(0 20}0| )-5,6,7,7a-E| E 2} 8| E 2- /j/\OJ--‘“S%NH
3aH-1|2} = [3,2-d] E| O} E-6-& HO NN
(3aR,5R 6R, 7S, 7aR)-2-(C| 0|  0}0| ) -7- oH

o 2202.5(9)-1-5|22A012)- /\KOJMS»_
5,6,7,7a-E| £ 2} 3| £ 2-3aH-1| 2} = [3,2-d] HO™ S "N
E|O}E-6-2 F
(3aR,5R 6R, 7S, 7aR)-2-(C| 0| 2 0}0| ) -7- OH

. 2202 5-(R-1-5|S2A|0|2)- ° .
5,6,7,7a-E| £ 2} 8| £ 2-3aH-1| 2} = [3,2-d] Ho™ SN
E|OFE-6-2 F
(3aR,55,6R 7S, 7aR)-2-(C| 0 £l 0}0| 1£)-7-= OH

o 202.5(R222-E2BRQR-1-8|C F3C/\[/\Oj-““s/>_
ZA|0f| )-5,6,7,7a-F| E2}5| E.2-3aH-1 o™ SN
B [3,2-d]E|O}B-6-2 £
(3aR,5S,6R, 7S, 7aR)-2-(C| | £ O}O| =) 7-= OH

55 2Q2-5(9)-222-ERE202-1-5|E

E A0 2)-5,6,7,7a-E| EE} 8| = 2-3aH-I
2t [3,2-d]E|O} &E-6-2
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[0109]

ALY

0|8

56

(3aR,55,6R,7S,7aR)-2-(0f| 2 O} O] ir)-7-Z 2
22-5-(R)-111-EB|ZE2Q2-2-3|E2
AZ2E-2-Q)-567,7a-H EE}S| E2-
3aH-1/2} i [3,2-d]E| O} E-6-

57

(3aR,5S,6R,7S,7aR)-2-(0f| 2l 00| o) -7- 22
QE-5(9)-1L11-EE|ERQ2-2-3|EE
AZ2m-2-9)-56,77a-H EBS| E2-
3aH-I|2}[3,2-d]E| O} &B-6-2

58

(3aR,55,6R, 7S, 7aR)-2-(C| 0| £l 0}O| c)-7-Z
202-5(111-EZZEEQ2-2-3|E2A|
T2 T}-2-2)-5,6,7,7a-F E 21| E2-3aH-
I/ 2b e [3,2-d]E| O} B-6-2

59

(3aR 5R,6R, 7S, 7aR)-2-(O} K| E| EI-1-2)-7-
EFQE-5-((9)-1-3| EEA O 2)-
5,6,7,7a-E{| E 2}5| = 2 -3aH-1| 2} = [3,2-d]

ElOIZ-6-2

60

(3aR,55,6R,7S,7aR)-2-(OF M| E| £l -1-21)-7-
Z2025-(R)-222-EE2E2Q2-1-3|
EEA|0))-5,6,7,7a-E| Ea}5| E2-3aH-
/2t [3,2-d]E| O} E-6-2

61

(3aR,5R,6R, 7S, 7aR)-7-Z 2.0 2-5-((S)-1-
8|22 A0 2)-2-(T 82| -1-2)-
5,6,7,7a-H| E 2}5| = 2 -3aH-11| 2} i [3,2-d]

ElOIZ-6-2

62

(3aR,55,6R,7S,7aR)-7-E 20 2-2-(1| E2|
E-1-Q)-5-((R)-2,2,2-E2| E2 Q0 2-1-3|

EEA|0)2)-5,67,7a-E E 2} 8| £ 2-3aH-
1|2 [3,2-d]E| O} E-6-2

63

(3aR,5R 6R 7R 7aR)-7-Z 2@ 2-5-((R)-2-
EFRL2-1-3EEA|0E)-2-(0 EotD|
£)-5,6,7,7a-E| E 2}5| E2-3aH-T| 2} =
[3,2-d]E|O} &-6-2

64

(3aR,55,6R, 7R, 7aR)-5-((R)-2,2-C| 220 2
-1-5|EEAIQE)-7-ER 2 -2-(0f Eot
0|i)-5,6,7,7a-E| E 2} 5| £ 2-3aH-T0| 2=
[3,2-d]E|O}&-6-2

_42_
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[0110]

Ao

0|&

65

(3aR,5R,6R,75,7aR)-7-B 22 2-5-((R)-2-
SRLE-1-5|EEA|0f 2)-2-(H & OtO|
£)-5,6,7,7a-H E2}S| E2-3aH-m| 2t
[3,2-d]E|O+&-6-2

66

(3aR,55,6R,7S,7aR)-5-((R)-2,2-C| 220 2
-1-3EEAQE)-7-ER 22 -2-(0 =ot
0|i)-5,6,7,7a-E| E 2} 8| £ 2-3aH-1| 2=
[3,2-d]E|O}&-6-2

67

(3aR,5R,6R, 7R, 7aR)-7-Z 2 Q 2-5-((S)-1-
S|EEAZ2E)-2-(H 200 )-56,77a-
B E 2} 8| = 2-3aH-10]2} i [3,2-d] E| O} &-

6-2

68

(3aR,5R,6R, 7R 7aR)-5-((5)-33-C| 2202
1S EEANZED)-7T-ERRE-2-(HE
00| )-5,6,7,7a-E| E 2} 5| £ 2 -3aH-1| 2}
=[3,2-d]E|O}E-6-2

69

(3aR,5R,6R,7R,7aR)-7-EF 2 2-2-(0| & O}
0| &)-5-((9)-3,3 3-EE|EER2-1-5|E&E
A|Z2E)-56,7,7a-H E2} S| = 2-3aH-1]
£t=[3,2-d]E|Ot&-6-2

70

(3aR/,5R 6R 7R 7aR)-5-((S)-A| 22z 2T
(hydroxy)H| &)-7-EF 2 2-2-(H| 2ot O]
1£)-5,6,7,7a-E| E 2}5| £ 2-3aH-T] 2} =
[3,2-d]E|O}&-6-2

71

(3aR,5R,6R, 7R 7aR)-5-((S)-A| 22 H &l
(hydroxy)dj| &)-7-E& 2 2-2-(H| 2l ot O]
£)-5,6,7,7a-H| E2}5| £ 2-3aH-I| 2t =
[3,2-d]E|O}&-6-2

72

(3aR,5R,6R, 7R, 7aR)-5-((S)-A| 22 H &
(hydroxy)dj| &)-7-E& 2 2-2-(0 2 ot 0|
£)-5,6,7,7a-H| E 2} £ 2-3aH-I| 2} =
[3,2-d]E|O}&-6-2

73

(3aR,5R,6R,7S,7aR)-7-Z2 29 2-5-((S)-1-
S| EEANZ2E)-2-(H = ot0|)-5,6,7,7a-
B E2}s|E 2-3aH-T|2} = [3,2-d] E| O} &-

6-2

_43_
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[0111]

[0112]

[0113]

[0114]

[0115]

SES35] 10-2054744
Al ol =
(3aR,5R,6R,7S,7aR)-5-((5)-3,3-C| 2202 OH
24 1-SEZAZ2E)-7-BRQ2-2-(0 Y FzHCv\QOJ\\s/ -
0t0|k)-5,6,7 7a-E| E2} S| E2-3aH-T| 2} HoY "N \
=[3,2-d]E|O}=-6-2 E
(3aR,5R,6R,7S,7aR)-7-2 20 2 -2-(H| =l O} OH
75 0]k)-5-((9)-333-E2|ERQ2-1-3|E 2 F3CV\©“‘S/ NH
A|Z2E)-567 7a-E| E2}S| E2-3aH-I Hov S NN
8} [3,2-d]E|O} 5-6-2 g
(3aR,5R,6R,7S,7aR)-5-((S)-A| 2 2zaL OH
76 (hydroxy) | &)-7-2 22 2-2-(H 2o} 0 m"‘S%NH
£)-5,6,7,7a-H| E2}8| E2-3aH-1| 2t Ho SN N
[3,2-d]E|O}&-6-2 E
(3aR,5R,6R,7S,7aR)-5-((S)-A| 2 2 £ & OH
77 (hydroxy)H| &)-7-Z2 2 @ 2 -2-(H| 2 o} O D/\CJ‘V‘S/%NH
£)-5,6,7,7a-EH| E2}5| E2-3aH-T| 2t Ho SN\
[3,2-d]E|O}&-6-& F
(3aR,5R,6R,7S,7aR)-5-((S)-A| 2 2 H & OH
78 (hydroxy)H| &)-7-28 2 2 -2-(0| 20} 0| Q/\[OJMS)—NH
£)-5,6,7,7a-H| E2}3| E2-3aH-1| 2t = Ho SN\
[3,2-d]E[O}&-6-2 E
(3aR,5R,6R,7S,7aR)-7- 250 2 -2-(H L O} N0 08
79 O|k)-5-H| Y-5,6,7,7a-H| E 2} 8| =2 -3aH- :;(_j-,/N/%N\H
o2} [3,2-d]E| O} E-6-2 g
(3aR,5R 65,7, 7aR)-7-E 2.0 2-2-(H = o} FSC/jéMS/ "
Olk)-5-(2,22-EE| 220 20| Z)-
80 5,|6,7),7a-(E1|EE|—6|;§T3aH-§L1\IEEfL[3,2-d] HO E N
E|O}5-6-2
2 FofolA sEztel] & IAE A wpey o], A7) sEA (1) EF 7)o o] diAF o=
(alternatively) YEbd = 9l
R6 R7
R3
RB
R* ©
R1
R? N]‘/S
RQIN\RQ
o] A9 nbel e v FHE "a", "an", 2 "the":® TE WAoo ® wWIabA EwoA Vel &=
3k Bo] A AS EE8TE, O S0, "#3E(a compound)"& o]# 3t & S} wmE 1 o]AS
Bl dbdol, "] & (the enzyme)'i=, £ #oko] Aol A & whel o] o vk e W
(family members) % S7He ¥utk olye} 543 45 ¥ 33},
oyt EUAME T3, V] 8o "IFE" EE "IFEE"S B vEd 7] SRHES UEid 3, opd-n



[0116]

[0117]

[0118]

[0119]

[0120]

[0121]

29 FRAE Edete A7 SgEY fA 2 A3A, 9 A7) SgE, A4A, 2 fFEAY Ao r
58715 98 ESt= Ao oy, mI B owm e A e TR, A 3etEs £
st oA E 2AE 9 AT H o R 38Ut @A, 2 Y] FFEe ZRrea W ekAstg o 38t
8 FAE gl AT H 2AES T3 Eosin

2 gl g3tEe, sty e 2 o3 Ul S (asymmetric centers)S EET £ 9lar, wEka A
vl 3§E(racemates) 2 #AHv TFE, @d AL Go|dAA, FEAAldHA e £FE 2 NEAA FEY
A ol dAAZA A 4 gk, FUEAEQ v T, 7] BEXolA theksk X3kr]e] A ulel EA4
g o Quh. ZhzZbe] olEgt vl Y TAL, EHAoR T Uhx 9] FE o) HHAE AT Ao, BE U}
8 FE ol A H EEAY FEYAIGEA H £43 e FEHoR AAH stgEoe] E oo
Hel Yol x3gES o=ttt EAHT AAFES WA &2 olgd PAlMel ZAE gsHEe] ot 3
gha] | gz i WAL, Aol vekd ulel e mE % o3k EAsE olAldA 2 o sl v Fo Mg o]
o] TFES X AS ogugttt. A gsto] EHEH A, B Iy, ofjumst H|goAe] 1 ¥hel o)A
AA 9} A EFE FEOEAN, T &48 HuoAe 5 o HAANE LIt AS ot

"ddre 9 Ao R vl A Al FAHD, 9 dF 5o, 1, 2, 3, 4, 5,6, 7, 8,9, =¥ 10
Mol vhA Aot 2 1 WA 1079 ©A AAE EFeta, ojud BxsUt gl AS 23she, oA Y
Fh AR 224 FAFY e AY FE A vEgh ARE 715 JERIT giA A AA A,
A7 &A7E, 1, 2, 3, 4,5, 6, 7, B 8 M9 BhA A 22 1 U A 8 N vhA dAE 3
= ook, ulAA] AAFEANA, A7) A=, 1, 2, 3, 4, 5, BE 6 A B 9 2L 1 U1A 6 )
o] ¥ AxE X FE vk, WA e v WA o EAste] YERA] @ke g, AV EETE o
714 wie} o] sy Ei= 1 oo AR Yoz %

fr
rt
ox
~N
ﬂ
riet
~N
fr
ox
~N
4
)
~N
lo
9
=
rt
u
B
K3
>
e
o
i)
¥
%0,
fr
=
(o
fat
o
:olg
(i,
Eu)

"IA (alkey )", ©Y AF EE= olF Aol o A7) Ao yHAe] RAEI, 9 dF 5o 2, 3, 4,
5,6, 7, 8,9, B 10 7/H9] &4 A9t 22, 2 WA 10 /1] ©a AAE EFSta, Aok st oF A
TS Fdele, BAa 2 S dAER o)Fold HE wiE JMAE g8les <SS Ueiig. giAlFe A
NEeol A, A7) dAIAE, 2, 3, 4, 5, 6, 7, = 8 MY @& At e, 2 A WA 8 e g 4R
S X3 L k. gAAD AAFHAA, 7] EAd7IE, 3, 4, 5, BE 6 JhY @A dAe 22, 3
A WA 6 7] g AAE 23 FE Qvk. WAA G v A oR SAste] YEA| &= g, A7 &
Ad7=, 2o 71 vkel o] s i T oo XFUE QlejA o R X3 £ k. o] 54
sto] WERUIA] &= S, A7) A3 A7) EAld 719 oju gk gaoA BAE g e Ao® oldEnt

"7 (alkynyl) ", dE 9] 2 WA 10 /e A RS Tsla, Hox sl AF AFS Eesls,
@ P FA AR o]Foj Ay EE VMY g3ad AMEVIE eIt iAIF QD AAFE A, d7)
&71d7]=, 2, 3, 4, 5, 6, 7 E 8 /MY A fxpeF o], 2 J) WA 8 /Y @A YAE x2S
k. tHAAS AXNFHEA, A7) d7Id7)=, 3, 4, 5 EE 6 MY &4 Ak} Zo], 3 71 WA 6 e &
A2 AAE 23T e Adrk. BAAC tE WA oR EAste] YEhlA] &E g, AV dr1d7e 2 7]
A vk} o] it = 1 o]t XEV|R ¢lojHor XFE £k gt

ol
o

b (ary)" e, 6 1) wa A4S e WES e, o .
of UEIA e @, A7) go] opdre Bgel s npe 2ol s} w2
oz Agd ofdlE Tashs AL Uehdt,

oo

1o ox
)

"FEHRolE"L, & Eo 5 i 6 /1Y YU(members)H 2 5 WA 6 YU(5-6 members)S EFsIE, A7) I
gl A sy e 2 ol SHEUA, oE E°1 N, 0, S& st v WEgE 1E7]E Yeldg. §E
2old7]9] d=, ¥, gHedl, IF, SAE, EHobE, ovuE, IEE, olHAE, olAHolE, 1,2,3-5A4)

_45_



[0122]

[0123]

[0124]

[0125]

[0126]

[0127]

[0128]

SS50l 10-2054744

tobE, 1,2,3-EdotE, 1,2,4-Ed]o}E, 1,3 4-FlottjolE, HIE=E, dgd, v, vjevd, ¥l
1,3,5-Eglopxl, olntpEs etk wAMel v BAoR SAste] vehlA @ 7, 7] 8of "alH
zol-"e, Elol ZlAlE whel o] sk W= 1 o4ke] A&l osf delHor A FHHRoEYE £
grobs Ae HEbdn

"o} (acyD)" e, A7) 384 -COR, o 718 YERI, o}714 R, & Blo] 7)A1E el o] .y 27 E
Z1A8 wel o] glelH o

Al
4

A
N
t
s
&
>
ull
fru
4
I
N
)
i)
o
N
4
i)
4
s
_>,
ull
fru
4
I
N
s
e
rj(g
2

"AEAE A7) B -0Re] 7S YERAL, VM R, = of 71Ae wpek o] Cry & HEi= G €2

7ol A7) 4A7)E B sAlE uiel Zo] Ao oz A3E & r}.

=

Aol o3 7] EAe] yw Al R, x3E 3, dF 5o 3 WA 15 /e &

1 Fh GAET o]FoX HgE Ak R AlEY, HAEE 2 ES

7](monovalent monocyclic, bicyclic or tricyclic hydrocarbon group)E YERHTE,

A7) NEFREA7)E 3, 4, 5, £ 6 Y v QA9 2o, 3 WA 6 e B '
2ol T & HAox EAA YErdA &5 3, A7) &o "NEREA"S, Edd 71" vk Zo] doF

o= XFE ANSFEELAVIE x5 AS HERT

r
i

=y Aol A, 884 (Dol e vre 2o T e R 7, nelE 4] g8 oS0 Bate 4
A A9k A dZ2=E = ArH(two R’ groups may be connected together with the nitrogen atom to
which they are attached to form a ring). ©l&|3 AA e A, "2 (ring)"S, EZ3ld Ex= Td Ex3}
2 = e 3 A 6 e 9 Ze kAe A el RweAlEY 7](monocyclic group)E WERATH
gAAA AAFEANA, A7) gl €, HE N IAE g F5 v, o2 AAFHA, 7] 1es,
A5 E°] 0 2 S, dHZYA M heteroatoms)E X T k. o]y AXFHE oA 1o o, 1-okA| g
Yd(aziridinyl), 1-olAlEltd, 1-9]Zggyd, 2,5-U3|=2-11-92-1-4, 1-9d2dd, 1,2,3,6-HEZ3]
cryd-1-¢Y, REEH-4-Y, E]O-“-’——f‘—%—ﬁl—e, 1-998Ad, oAEH-2-2(one)-1-4, FHEZFH-2-2-
1-¢, AHAY=(piperid)-2-2-1-49, 1,2-SAMAEH-2-4, o]FAIEd-2-d, % 1,2-2AAd(oxazinan)-2-

A 2-F
}_.E_

=
S 2~
a5

dS5 xgreitt, oleigh @*]%Eﬁoﬂﬁ A7) Ee 2ol ZIAlE nke} o] o ow AdkE gk Q).

"ol A l(optional )" B "HAH O FE(optionally)"E, e ATl Z1AlE Aol AT X YAV ®
= TR & FE A, A7) Ve, A7 AR BEe Aol g ¥ BE T ol wAd ¢ e A
ol %A v %S XFY F AdSS gusith. o E 59, "JdoFoz AFH &d"e, Y] &4Ar)vt
AgE FR AU e XEBEA S TR USS AHEtn, AV Vles ougt XS 2tA] e A 3E
477 D &7 & g EFsta, AV AV s H Ee O ol AFE Fx drk. deojFoR X3d
719 e, ANSFRZEL, AEERYE, AZEAY, ANSE2I, ANEEHE 73 22 ANEEYES XF
sta, wWE, old, Z23 5& EISAT ol& AgHA i JdeojHoR XFE dAd 7|9 de, EE,
AZE (crotyl), 2-FE|d(2-pentenyl), 3-Ad, 2-AZF2AH Y, 2-AIF23AAL, -2 IdHE, 2-4]
ZEIANEE & 233t 2R HAAFEHA, doFoR A3E 44 9 Ad 7= G ¥ e &

2= 8Ae] ¥ Al (Therapeutic Indications)

B mo oE E9o], 0-GlcNAcase &40 A3 HE O0-GlcNAc-H A vz o] Ab(elevation)ol] ¢8|
83 =4 0-GlcNAcase &Aool 98, T 0-GlcNAc-HEE wha gl o3, AHFor T FHHo
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3

)

=

=

10-2054744
ok

s=s4

" (Schizophrenia),

)=
s

=K

o
R

e

52, 0-GlcNAcaseo] A

z}rﬂ]—

s}

3 = 0-GlcNAce

—_alk
=

)

)
B

mo

=
T

I

|

=

=

s

(target cells )
(treating)"<,

sl Wel Ax

L
[<)

L

ST
X

=

o

Al
S
OE_}

o
R

ol A whuld 0-GlcNAc W& o] #d

7] &of "Al

g

A
0-GlcNAc d¥e] o]y gt 52,

gt

-

¥

704 (amelioration)<

2 OGT ol A <]

=N

[0129]

el

)

=

o
e
I

B

No

=K

A

=

13

g/
_

1y

Al

121-123

tol™ = (AD)

SRR
°©

=

3

ok

=
%stoln] W Y 1

=

, IE71A = (CBD),

=i
o], o
7V s A, 1S4 "k A,

(established cellular)

B
=

, BE9ellA 0-GleNAce] S7He ellls FrAto =M Bhg-o 39

-
X

Al

Fi

, 0-GlcNAc

=
[*)

J 21 (pathology) (¢

s

(e}
°
[e}
o
=
(Progressive supercortical gliosis),

o}

X o)l (FTDP-17), A2 2~EY-7E g% -Ak1 7

=

(e

)

53], ol
%47
73 3l

=

]

EEEEEREE
o
4
4 4

KX
=
o]

=
ol A

=
=

=
gl dojAM shgh=e] Fraie,

o)At et
3
ot

tts

= o] B}¢ Z(toxic tau species)?
o EHI)S A8

L

A
. . 33,34
(transgenic animal models) ~ oA¢] &

so), sheha (1ol W2 5

=

=

o
3

EdzAY BE wd
;Q

I
]

g AR[ARo|=AE-oFH(CID), WF ARo|=AE-olxH(v(ID), A

el

Al
A
hv

=
=

LR

R
(PEP),
FF(Kuru)

=
T

AU B NFTs 9
[s}

SR

)
‘Hé
A
B2
.
l
=

)
3} (hyperphosphorylation)

A A Q1 AA G E ol A,

= A
7
w71
z

[0130]
[0131]
[0132]
[0133]

~

Juf (Tangle-only dementia), = =u

)

il

AU B MXE

e

3}(differentiation)=

=]
-

el

P S T olgel shgrEe, A

Weje] 5

2

[0135]

)

B
4

RT
N

} Al<:(interventional cardiology procedure);

— ‘17 —



[0136]

[0137]

[0138]

[0139]

SSS0l 10-2054744

Aol vloldfl 2~ &, AR4 &8 o) dddPE; 2 ~dE v X (stent placement)E X 3FA| T o] 2 A
FHE A =, AF Z2F A A2EY A E3kE o549 X (medical procedures) HEi= TS SAto| A9 R
StA o]o) S AFdt=d AHeE =

AEe) ~Edzg pan WY, 29, AU 23, ADAAF, 9 1 e 49En 48 2F

108,119,120 .
(established cellular stress

— - -1 = = = 73,115,118
assays)ollA AlEo] &S oetal, sd-AdF 2 9]4-%3¥ (trauma-hemorrhage) o B8

I
[e} -
A AEHQ BEe Fsn 24 4 dgely) A SRl $Ee daETdoR Hed FE g

0-GlcNAcase B EE MuUA o= Adste= shdES, 1A% 22 454 e du=2714 Z3(inflammatory
disease), €d=7] #¢, F¥WG #H HF, H

(eosinophilic pneumonias), A A3 I (delayed-type hypersensitivity), A5 7 3=
(atherosclerosis), ZFaA ¥ ZAZ(interstitial lung disease, ILD)[dE Lo}, E2A HAHF3=
(idiopathic pulmonary fibrosis), & FPlE|2~ #EAF Afd LD, AU S FF2(systemic lupus
erythematosus), 7214 ZF <% (ankylosing spondylitis), Al AT ZF(systemic sclerosis), &1dl T3
(Sjogren's syndrome), UW&A T (polymyositis) & IF A (dermatomyositis)]; HAA
(systemic anaphylaxis) T+ WA WkE-(hypersensitivity response), <2 4dlZ7|(drug allergy), <
2 e E27](insect sting allergy); FHIHZE #HEAH 22, A7tHA AR (autoimmune disease), A4 ¥
A (psoriatic arthritis), U©A  A3lE(multiple sclerosis), A#F-vlgl 331 (Guillain-Barre
syndrome), HAAA FubA FFA(systemic lupus erythematosus), 5% <5 &5 (myastenia gravis), AFTA
A< (glomerulonephritis), AF7FHAA A Y (autoimmune thyroiditis), FFo]2# AX k-3 (allograft
rejection) &  o]AHY LHFAZ(graft-versushost disease)S FEIdh=E, oW AR (graft
rejection); IEW(Crohn's disease) R AHAYFE A (ulcerative colitis)® 22, &4 F43
(inflammatory bowel disease); 2#F¥d < (spondyloarthropathy); 733 (scleroderma); 714 (psoriasis)[T-
AE wAEd AM(T-cell mediated psoriasis)S F3] 2L I¥-<A(dermatitis)@ #LE AFA yHH
(inflammatory dermatosis), %l(eczema), ©}E3 IHF-(atopic dermatitis), #2714 HFAF »Hd
(allergic contact dermatitis), F=#7](urticaria); @& (vasculitis)[dZE £, FJAH necrotizing), ¥
B4 (cutaneous), ¥ A &< (hypersensitivity vasculitis)]; ZAFTAl % (eosinphilic myotis), &
A 29 (eosiniphilic fasciitis); @ ¢S E3&A g, o2 A EHA =, A5y #Hd FWe] A

2ol Abgd FE Qo

re
o,

#H 3 (hypersensitivity pneumonitis), ZAMd #HH

e ofw ofy

ATHE, @i 0-GleNAc W3 o] #pilel] J3E& m A& 3tE, HIgAE dovle=, AVtHY

H/ol4 AX-(graft/transplantation rejection)?] X &l Al&H AnkHQl <FEo] WG e I

E(dE 5o, ZEHIAHREOE X5) EE A7t W9 d3E 98k, A5, 313teH(chemotherapy), WAF

A5, 239 FA Am5 9 3 As5E 2 U0 22 1A B 84 28 e g f1e
&4

AR Aoz Q% W Aot v Ao A il A

i

=
1o gt

o]

18 e

o
=

MU N

2 dgo] sy T I o] setE, wleH 2 dAgunS ¥geis AAEYA AW X856 f8F
T k. 8" X dE 1 wo Z=ARS ) 0-GleNAc - o] vz W (0-GleNAc post—translational
|

5 , 1
protein modification)2] 3} Fedw oJusk 1 yreo] wajow
o, B e sy e 1 ol IEHES oYt FdY X

3

o |5 §8% FE Ju, 53 w@uEdA o-

GleNAe @13t Avhel 51718 RS LFSAR, o2 AdHA Wi Aol FyPyel S+ 4, o, 2,

A R ol o H(AE Eol, AF R W FF o4 B, AW AT oHoE AWHA RE, oA A

B5o7ke, W, ARA, ok, A%, A%, 3Y, AP, dad 92 TIRAW, o= AdHA gt o HE

A7 YLE R SAF B ohieh 44, ¥F, ARLSE, EE UEF, 4F 5o ¥EF 0o
AARE
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[0140]

[0141]

[0142]

[0143]

[0144]

[0145]

[0146]

[0147]

[0148]

[0149]

[0150]
[0151]
[0152]
[0153]
[0154]
[0155]

[0156]

[0157]
[0158]
[0159]
[0160]
[0161]

[0162]

SSS0l 10-2054744

obA| A & Fol#eo](Veterinary) FAE, Foigf 9 Fo

2oy mE 8xE 99, EE B 3y mE 2SS EFshE oRATHE e, B U] MY U=
A oxgbEd. 93 AAFENA, sk (1) sehee] fFads Tiehs oAl 2dEo] AeHA.
speba] (1)9 3h3tE 9 oo At How §87bse A, AL oEA, &ulgdE, ¥ FEAE, oE
of, ke EItel= &AM, FESA FAAS 7HA7] Wil &tk 2R AAFEA, & 2l w
2 sh e o] Y] Etee, ool FolE g, A g

Hel AAFEA, B oaye] wE &5 99 e 2 W wE EES, ol HE AnUt dE
g0, AAERE, 19, A, £e wedxd AW, B 2ol ZAlE owd S-S A8 98, 0-
GlcNAcase 25 xdstdl F83 5o, oW 1 vho] g4 = ofAlsts 24d=3 37 Aled &
ootk gyl AAREA, 2 3 mE 8§55 98, Ex 2 3yl mE e, d=stoln W
AR e ool F83 sht e 2 ol el AAe A Aled = ok ol¥d AlAlY d= s ®
gt nt, o]2 AeE A et

@® Aricept®(Donepezil), Exelon®(Rivastigmine), Razadyne®(Razadyne ER®, Reminyl®, Nivalin®,
Galantamine), Cognex®(Tacrine), Dimebon, Huperzine A, Phenserine, Debio-9902 SR (ZT-1 SR),
Zanapezil(TAKO147), ganstigmine, NP7557 53} -2 ofA|l€Zd o ~HglA] A3 Al(AChEIs);

® Namenda® (Axura®, Akatinol®, Ebixa®, Memantine), Dimebon, SGS-742, Neramexane, Debio-9902 SR
(ZT-1 SR) %53 7S NWDA =84 2aEd

( J FlurizanTM (Tarenflurbil, MPC-7869, R-flurbiprofen), LY450139, MK 0752, E2101, BMS-289948, BMS-
299897, BMS-433796, LY-411575, GSI-136 53 & Zml-A =A@ etobA] Ashal 2/%= 2 A (modulators);
@ ATG-71, CTS-21166, MK-8931 &3} 72 wlel-A| Lzl etolAl A s)4);

@ NGX267 53 #o dup-A A elolA] g4 A (alpha-secretase activators);

@ Alzhemed (3APS, Tramiprosate, 3-amino-l-propanesulfonic acid), AL-108, AL-208, AZD-103, PBIZ,
Cereact, ONO-2506P0, PPI-558 53 #Z-&, ofdgol=-p3-33 W/ YXHF A A;

@ gy 5% 53 2 g S AsA;

@ AL-108, AL-208, s}Zg|gal T3 & ulAAT <k E A (microtubule stabilizers);

@ TTP488 3 2 RAGE A 3iAl:

® Mz 2wl (Xaliproden), #ZZE(Lecozotan) T Z& 5-HTla 84 43dEA;

@ PRX-03410%53} 7 5-HT4 =83 4F¢=4;

@ SRN-003-556, amfurindamide, LiCl, AZD1080, NP031112, SAR-502250 53} #-& 7|ijo}bA] o AA];

® t}3FF % (Bapineuzumab) (AAB-001), LY2062430, RN1219, ACU-5A5%S T 72 A7slE ddZE2 3-ApR

A,

@ AN-1792, ACC-001 T3} 22 ofdREol= WAl;

@ A B2 A (Cerebrolysin), AL-108, AL-208, Huperzine A 53 & AART AA;
@ VEN-1003 53 #2 L-Bty Zd Ad A4

@ A7ZD3480, GTS-21 53 & U=8E 483 d3-EA(nicotinic receptor antagonists);
@ MEM 3454, Nefiracetam 53 22 UI® F&A 2E&EH;

® Avandi®(Rosglitazone) s T IHIZAE S3A-EAsE A (PPAR) vt 2852 (peroxisome
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proliferator-activated receptor gamma agonists);

@ MK-0952 &3} & FAFEro] 28 2kA (phosphodiesterase) IV (PDE4) A3l Al;

@ o~EZA(Premarin) 53 £ Z2E B3 X R (hormone replacement therapy);

@ NS2330, Rasagiline (Azilect®), TVP-1012 &3 72 REi-olql A8l 4 (monoamine oxidase, MAO) A 3lAl;
@ Ampalex (CX 516) 53 7 AMPA =8 Z4A|(AMPA receptor modulators);

@ CERE-110 (AAV-NGF), T-588, T-817MA &3} 72 417 A7 AA H= NGF Z3hAl (potentiator);

@® lecuoprolide (VP-4896) T3} 7, H3tAle] <93t FAFA FT =X (luteinizing hormone, LH)9 &S
dFel= AA

@ AC-3933, NGD 97-1, CP-457920 &} < GABA &3 =4A;

@ SB-737552 (S-8510), AC-3933 T3 %
inverse agonists) ;
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s
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2854 (benzodiazepine receptor

@ T-588, T-817MA 53} & =2ol=gdd-ut= A4
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ol =loln] o] A} A, B @y e 52 Yo, EE & 32

Hel XFe F838 i A} £ S TN, 2o VA" d2 AgEA g Aoz o]
g Aojr}, H uwe] W £55 9 Tt B Uy w2 s 23, 9 I yre] d=3stolw wol A
A 3 e HE2 F9E 55 . s AAde R, U2 AAe Fo Ad, A, E &3
A F=x ),

HAZQD AAFE A, st oA T Fol 7] sit=s d=Ed
Bod e g5E F5 3y, 9

, "I 2= I (prodrug)" =
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&l &l (solvolysis)el o e Aedd 27 oA AEd = e JFES Uede AS v gt

wEha], A7) o] "ZREHIE, A oR FErted 29l B I S3tEe EAUALY HTA

(metabolic precursor)& YERATH, 2T, olF FQ=E 3l d¥oA FAHINS A5 &AL &
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7] gol "ERee e, oldd TRu T el Rele A%, 44 ol B wel 4] By sty
g YESHE oMF TRAFOER AV VAE TS AL B uehdnh, B Ay sgEe Zzo
e, 7] Wel, B wwe] ) wA| stgEel sl YA mE A4H 2o RANE ol W
How, ¥ wgel gEel FANE 48718 WPFoEA AxE FE Y. Tz, =24, of
M i W EgET)7E oW @ sl A%E Aol ¥ owwel sEEwe Tdstn, ¥ Wyl 37 siEel 4
) et THEE BN FolE A%, U A=A, 5 olw Ei o ME0ES 42 ¥
Hs) e pdEn. Troeae dit, shi EE oyl B owgel 3gE SolM ohHelE, Zd
OE W MEAolE fFEA] %:E R ohEclis, EFolul=, W opyl g9 Mzolns FEAT

and benzoate derivatives of alcohol and acetamide, formamide, and benzamide derivatives of amine
functional groups in one or more of the compounds of the invention and the like).

TR0 == o]o BREU) BHdo HuFEdoga] EEFH, "Smith and Williams' Introduction to the
Principles of Drug Design," H.J. Smith, Wright, Second Edition, London (1988); Bundgard, H., Design of
Prodrugs (1985), pp. 7-9, 21-24 (Elsevier, Amsterdam); The Practice of Medicinal Chemistry, Camille G.
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Wermuth et al., Ch 31, (Academic Press, 1996); A Textbook of Drug Design and Development, P.
Krogsgaard-Larson and H. Bundgaard, eds. Ch 5, pgs 113 191 (Harwood Academic Publishers, 1991);
Higuchi, T., et al., "Pro-drugs as Novel Delivery Systems," A.C.S. Symposium Series, Vol. 14; or in
Bioreversible Carriers in Drug Design, ed. Edward B. Roche, American Pharmaceutical Association and
Pergamon Press, 198704 WA= = 3},

wowge] st ER o1 olgel YY) @B A4% ZEeen
S} E 1 o)l R 7F COROIE, o714 RS doHom Aag 97, 949, 4714, ofd, = dHE
obUQl, MAYHE PV ol A, Y
S S Bol, AGNIA) AGEAE S5 G ¥ wEel WA Tecdas, i w

ool R 7F C(0)CH; 91 A5l shebal (1)e] shgtee Fakst.
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ﬂOL

= 2o = 4,
2, 9502 = g E%(liposome), oFrHFE (adjuvant), FE+ Eﬂ?ﬂ- ‘lF
| @Al (excipient) o] EANA 1 ¥he] etEd Ejbato] =
Itk mReR sitid, B A mE gRrERY AHe, B4 A= i]iii‘”ﬁ

% e 7 234d 5 . B Ewye g IjhEe,

Al (chronic)" Foi&, &4 71 B¢, i i
acute mode) ¥} iAo = &40 WA (continuous mode) -2 3}3HE-9]
L(Interm1ttent " EoE, T(interruption) §lo], AEEA G, ARAA =
H uke} e fo] "Foj(administration)", "FI7FEE", e "FEoEE"S, RS
g o] SRHES AFshe AE ovEhe o= ol st of g},
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oX,
i
ro

=

{0, i
SR

ol
N
do
=
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FioO O o ol oofm Y 2 2

Fo kit

i

RS oR B8 ke BAl, A EE PAA S, A2 B A% Agald Age

A
o], United States Food and Drug Administration =% other governmental agencyoll &J3] <!
I,
}\

o -
=
ol
O

TFHE  2A, BIFA, FFA(glidant), 0| Al(sweetening agent), 3IAA|,  HHE-A
(dye/colorant), @m S A(flavor enhancer), AHEAA, 584 (wetting agent), Ak
agent), #EHA|(suspending agent), ¢+ 3 A|(stabilizer), 533 A(isotonic agent), &w T:= F3AE =
galx gk, o= AgE A gr=t),

2 ougel sgEe, oHstdown 5 4 5= ek olg@ A5, oled ¥ u

A ST AAEE, B Beleld e, e HBE @, A AdRA0w oA 3

& ZFT F% Ak W ANFelM, B ASE uhe 2 Y] ol "pAStHoR Hetsd A

o, 59 ) sl WAk ) B4 AR e @ EE 0 el Al A8 el sk Nad v

wol, 7] B4 AR AHE oFESA 54 Rolsh: Btol, oo Aol FejolA AgH B 19 5
A

"oRA| gt o w2 58Ul ss d', A L V] B 4 F OE 2. A s

o (pharmaceutically acceptable acid addition salt)"&, @ 979 EA ‘3;\1 A &8k

AEstdo g e v Waow sk e Ao ofyx, ¢ Hx

Ak, Ak T3 2L FU)A, E ofMEA, EfE QEOFH] t,
" !

Vegk, A1, Frledl, HEEe, AR, wEd
=y

)

53 97] %7} d(pharmaceutically acceptable base addition salt)", A&E3sHz o
2 Z¢1(which are not biologically or otherwise undesirable), 7] &
sk oy e 948 yERTE. oEdt e, FU] V] e §7] 9718

"o 7 IRRE fEE 92, U4EE, ZH, E, ¥EE, ITHE,

vtodlE, A, okd, e, W3, ¢FvE ¥ 55 X A iR

92wkl doltt. {71 SVIEREH fEH 9L, Ak, oz, H AkAF ofdl,

Jo
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o5 WAsteE X3E opHl, AEE oWl = X3E opwle] ¢ gl oliaZ=Edoldl
Egivdolnl, tiogoelyl, Edgoelvl, EFZagolvl, oghgolyl, 2-tddoln| o ghg, 2-T]eHolr| i
o ghE, "4’\13i5"/‘e Pﬂ(dlcyclohexylamme) Al olz27Id ) slAEY, FHEQl, 27}l (procaine), =
2}e} 9 (hydrabamine) , W EFl (betaine), olg@t]olwl, FF AN, wE
i?_‘_ﬂ_i‘{(theobromlne), %ir‘jd, g, Idgd, N-oldysgd, &
“=#](basic ion exchange resins)E X SF3}A|TE, o2 A3 x| =t}
dolrl, todoldl, oghgolrl, Egudolnl, tA|ZF2EMolvl, F¥(choline) B2 FHo|R1o|T}.

74 (methylglucamine), E

weba, d7] 8o "FAEH R FHEIES 9", olMHCOIE, FEH QY] E(lactobionate), WAl&E}E Y| o]
E(benzenesul fonate),  F-#lo|E(laurate), HlZo|o]E(benzoate), = H (malate), H[FIZRUCJE
(bicarbonate), He|oo]E(maleate), HIEHO|E(bisulfate), W o]E(mandelate), HIEIZEIOIE
(bitartarate), W@ o]E(mesylate), a4t (borate), B &3}l E (methylbromide), B &3=(bromide), |
Yol Egle] E(methylnitrite), Z4 oltlHo]E(calcium edetate), WlEETH o] E(methylsulfate), TAHOIE
(camsylate), F7°]E(mucate), 7F2HHo|E(carbonate), WE2A o] E(napsylate), A3F=(chloride), 24t
HA(nitrate), ZFETlo]E(clavulanate), N-WESF7}9(N-methylglucamine), AlEd#e]E(citrate), 95
¥ $(ammonium salt), F@4FA(dihydrochloride), 2@|2F%(oleate), OltlE|o]E(edetate), JA#OE
(oxalate), oltjd#lo]E(edisylate), FEO]E(IRUYO]E)[pamoate (embonate)], o2& e]E(estolate),
Zu)g o] E(palmitate), oA o]E(esylate), FHEE|Uo]E(pantothenate), FvlElo]E(fumarate), <14k /o]
912k (phosphate/diphosphate), =FA1E|o] E(gluceptate), Z@|Zd&FZYo]E(polygalacturonate), =53
o] E(gluconate), Argldo]E(salicylate), FFH(glutame), E|olelo]E(stearate), T FHolEA
do]E(glycollylarsanilate), <“#Ho|E(sulfate), ZArZAU|o]E(hexylresorcinate), AHolAEHOIE

(subacetate), 3]=&}c}l(hydradamine), SAIUO]E(succinate), XH.EF3H424d (hydrobromide), ERdARS
(tannate), 4t (hydrochloride), 24t (tartrate), 3|E=FA|YUIZEo]|o]E (hydroxynaphthoate), H 2|
o|E(teoclate), 22=38l%(iodide), EAZ ] E(tosylate), ©]AE]LUlo]E(isothionate), EZ]E|QTlo]=
(triethiodide), #Hlo]E(lactate), T =olo]E(panocate), o] E(valerate) 5 EFsA|TH, o= Agh

57 e RE HEksE 48 THw

oago] ggtEe] oSt om FEUbEd @S, &dlE(solubility) = 7FpEE 54 (hydrolysis
characteristics)S W&H3l7] 93 FolF(dosage) L2A AMEE = JAY, B T2ega A e A%
ol W& (sustained release)oll AF&E 4= v}, FE3H o]zidk W] 3gtE o] oAty o g FgIEI o
<, UEF, 7&% Ty, ZeE, ZE, v, okdd Ze o ]QOETH a4 AsE, 9 Yo},
ofdalcielnl, N-dd-ZFElq, A1, ol27d, 224", F¥, NN -t gd-tjolql, FRRII IS
(chloroprocalne), tollghgoldl, Z=27lQl, N-Hdzlod-olvl, tioeolyl, IHetl, EHA(=FAHE)
opm vl 2 HEZWESEE FASHE (tetramethylammonium hydroxide) 2} 22 ?éﬂi—‘?*ﬂ A AES

Tge += k.
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coated)d F= JUvH. WS AHI AP, 3?} Mg Fostr] A8, wEd sig=
ol A n) M A (protein microparticles), 93l(ointment), 2 (gels), 3=
T FRFog Algd £ Y 98 43}0}# Aog deiA] drk. AEAHQ WE A (sustained release
patch) =& AdZHE(implant)=, LW 7|7 sl HE& AFsted A8E 5 Ao, SdHE gAlA
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)7l WS 7|%L. Remington: the Science & Practice of Pharmacy by Alfonso Gennaro, 20" ed.,
Williams & Wilkins, (2000)°l 7]Al=o] I}, HIATF FAAE g AFL, & £0], FIA, g =
g7 22 LA SHFE, AEA 71Y9 2Y(oils of vegetable origin), E¥ FAast vzEd
(hydrogenated naphthalenes)S 233 = Qlt}. AAAFAE, ARG HE= A, FE=/2EFH=
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shehe e ofAITHY 2AEE,
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= T EE H-AT, dE 5 =
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[0188] wgel] wE dhghEel "fEF'S, AR faY T Oﬂ }} 2 %;52%15% SEE

herapeutically effective amount)"-2, 0-GlcNAcase® A3, 0-Glc

2ol Z1AE oug S Ze, AVl ik ARTH 7334%

Folgkol A a2l & vEhdnt. =] A =3

o w8 F NEAQl AW AE, vol, 4 9 A

(Dosage regimens)e H Ao X584 &S A|FdeFH 2HE = )

e o 54 e 2 FF(detrimental effects)”} X &FHOZ o2 FI|ol

of. "oEd f-a % (prophylactically effective amount)"<, O-GlcNAcase2] A

ERg- Q1Akske] AE, s 2ol VAR ojwd S e, AV dske AwEH diaE 58] f&H, 4
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[0189] Azl AAFefoll A 0-GlcNAcase EAEQ % %) A
e, Amrdom 31 ot BEA kg T <F 0.01 WA 500 mgd Hola, @ it
Fojd 4 vy, 2 AAFYE A, 7] FoAF AP, o5 3 < 0.1 A ¢

S % 54 FoE HE 9 Foe] RE =

g%, oA HA A (metabolic stability) 2 Z2#gk s}stEe] 289 Zeo](length of action of that

compound), Yo, A, durAl 17, A, Holaw, ¥ Folo WA H AZE vl E(excretion)?] HE,

k5 W 8-(drug combination), 543 F4+e] AZA](severity of the particular condition), 2 x}7} w31

AT AEE XS gds aQldd mEk o4& Aoz osd Aot}

F-.°~
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Eo]g QWM (specific dosage regimens)=,
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[0195]

[0196]

[0197]

[0198]

[0199]

[0200]

[0201]
[0202]

[0203]

dutd o HAE FFEL, B ot g W] mE E the HA AME 5 Y (EE w34
o)) FE= & 384 golHejEle] & golHye R AT, oFE b 9l o] FopeA o] =i
A=, HAE 358 £ 31929 A3 Z(precise source)o] ¥ o] who] wjg- FEkA| kS o
e Aok, oo wEhd, AP} B 3EHH FEE T EEe, 2o iAw ZHAEe WS ARRe)
of e & dvk. o3 FEE T e de, AE-, dF(fungal)-, A E(prokaryotic)- HEE
TE-7]% F%ZE(animal-based extracts), W& HZA(fermentation broths) % Ao 3}gE ot oy}
ZAete e WESs ¥FSA T, o2 AFHX grev. SR e, ddF-, Ad-, HAg=-, 4

A

AA B
compound libraries)E Aoz J4rtssitt. tAdez, dygol, o&F, A&, 4 5% FEE59 I
el HAe 3IF}grEol Fo]lH g, Biotics (Sussex, UK), Xenova (Slough, UK), Harbor Branch
Oceanographic Institute (Ft. Pierce, FL, USA), & PharmaMar, MA, USAS Estsl=, %2 719U (sources) S
2EH Agddor dgrtsdtt. Aoruh, dde € §AHom AdHE FgelRdyE, veF gsigd, 2 #
ofefl Al L#E W w}, oE Eo] ¥F F3(standard extraction) % & "W (fractionation method)
of o9& AyitEt, Althrr, wEeF Gdtid, ojudt FelR e EE IFEL, BT oY, B4 e A
st WhHS Abgste] A Wy E

AA A e FEE(crude extract)o], 0-GlcNAce] 0-GlcNAcase-J&E4 9l £&, T 318k (1)9 3=
of o3 fFxE ojuwgr AEIA WEgE dste o= WHE Afd, FHHER S FE FEE
(positive lead extract)®] ¥ (fractionation)<, 7] #&EHE Gyfo] Aol U&= Fste] FAHRLE Hi
s davt Q. wEkA, F&, 248, 2 AA FAHY Ede=, 0-GlcNAcase-A3lste EHEE 2HE 7] AA
HA gE FE2E U9 384 <lElEl(chemical entity)?] F838 H7}(careful characterization) % &Qlo]
o SRR EFEAdA BdEe A4S A Edd VA" 3] s A4, A 24 845 AASE
3, o9 FEAE HAES = AMEE = Ak, ol o|F FEES wE(fractionation) B A W
HE 2 Fopo] & k. Wk ddttid, XFEE A3 583 AAQd AR JEpd ggEe] E ok
gzl el wE st o wEPEy. A5TH, dqWstE | JAwdhA] e o §re] FAEA ZE1H s
B, B EoklA 4Ezl B JAlE viet 22, HES FE EAS AMESte] 1ot 4" Fe
Atk

2y AAGel A, st £ o4 7] dFES, 0-GlcNAcasedl el A, 0-GlcNAcaseo] -2,
0-GlcNAc®] %4, 0-GlcNAco] amel #edd AW e S A737] 918, 2 0-GlcNAcase®] A3 = 7
-8, T 0-GlcNAce] £3 L= T4 (depletion)d #HE AW % A3 XFE AFsy] S8, & =
g s (development)ell F83tct. olgs dw W 3k d=3jojw W U S ¥ FI= AAEAE A
gks Z 33}

2 e gekst diAAQl AAFEE 2 odE B iAHe] k. ol#dt AAFE W AAde
AmAola, & o] s AsstE Ao o|gsiA e et

A4

al719] AAlef=, 2 ol AAFHHE AWy f8 o=d Fola, st WACR M= AS o=
34 gF=rt.

ok ﬁ
ABCN

1,1'-o}ZR 22X F2IA-FIEH Y EH)[1,1 -azobis(cyclohexane—carbonitrile)]

AcCl

A3} ofAE (acetyl chloride)
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[0204]

[0205]

[0206]

[0207]

[0208]

[0209]
[0210]
[0211]
[0212]
[0213]
[0214]
[0215]
[0216]

[0217]

[0218]

[0219]
[0220]
[0221]

[0222]

[0223]
[0224]

[0225]

[0226]

[0227]

[0228]

[0229]

SE==35| 10-2054744

AIBN = o}FH| 2o AKE]Z U EH (azobisisobutyronitrile)

BCI; = 4t 8lg 2 (boron trichloride)

BnBr = W@ HE3}E(benzyl bromide)

BuNI = HIEg-n-HE2F o] tto]=(tetra-nmbutylammonium iodide)
Boc0 = Y-tert-5¥ tl7}E2RY|o]|E(di-tert-butyl dicarbonate)

BzCl = 93} M=z (benzoyl chloride)

DAST = AZF 0 23} t]oegolu| =3 (diethylaminosul fur trifluoride)
DCM = tJZ 22 v (dichloromethane)

DIPEA = tJo]aZZHo|do}wI(diisopropylethylamine)
DMAP = 4-tJu|glo}u] -3 2] (4-dimethylaminopyridine)

DMF N, N-t)w| g 3 E-o}u| = (N, N-dimethyl formamide)

DMP = g|2~-n}8¥l Holo] @tk (Dess-Martin periodinane)
DMSO = TlH|E ZZA}o]=(dimethyl sulfoxide)

EtsN Eglogo}ldl(triethylamine)

Et,0 told oe]Z(diethyl ether)

PMB = #E}w & WAl (pentamethylbenzene)
TBDMSCI = tert-F-Ervddd A3}E(tert-butyldimethylsilyl chloride)
TBAF =HEZGn-FEd iy ZF2 235 (tetra—n-butylammonium fluoride)

TNSCR=(Eg] T 2de) Egv &2 2 (trifluoromethyl)trimethylsilanel]

TFA = 2,2,2-E8Z&FQ 2o} EAKN2,2,2-trifluoroacetic acid)
THF = HEgs| =2 F P (tetrahydrofuran)

thio—CDI = 1,1'-E]7}=21d t]o}n]|t}&(1,1" -thiocarbonyl diimidazole)

AAe] 1 &2

(3aR,5R,6R, 7R, 7aR)-7-EF 2. 2-5-((S)-1-3| =FA| o & )-2- (¥ & o}n| =)-5,6,7, Ta-E| E&} 3| =2 -3all-¥ 2 = [ 3,
2-d]Elo}E-6-2 % (3aR,5R,6R,7R,7aR)-7-ZF L 2-5-((R)-1-3| =& A9 €)-2-(HHo}v]=)-5,6,7, 7a-E| E}
3 E2-3al-9 2} [3, 2-d]E o}E-6-2

OH OH
OGS ONGRY
>—NH )—NH
HO" NN HO™ NN
F F

DMF(60 mL)oll A (3aR,5R,6S,7R,7aR)-2- (M€ oln]| 2 )-5-(3| =ZAH|E)-5,6,7,7a-H E &} 3| = 2-3aH-] 2} =[3, 2-
d]Elo}Z-6,7-t)2(8.50 g, 37.0 mmol)e] S EreHo] DIPEA(2.0 mL), Bocs,0(23.0 g, 105 mmol) ¥ MeOH(2.0 mL)

& A7k, 7] E3ES 3 h T A2elA wRAIZl gl MeOH(50 ml)E H7beivh. 7] kg &
FES ~35 CollA 3F &g slolA] wE2AAT. A7) FoEe Ze A" a=vlE 71789 (MeOH/DCM, 1:8)



[0230]

[0231]

[0232]

[0233]

S=S35 10-2054744
of ols] A7t A oA AAE oo, WA 1 E(11.8 g, 96%)ZA tert-F¥ ((3aR,5R,6S,7R,7aR)-6,7-
O8] = %Al -5- (3| EHA W E)-5,6,7, 7a- B E 2} 8] = 2-3al- 9] 21223, 2-d] o} £-2-2) (W &) A2t o] EE 5
3171 918, EtOAc/E4to 25 A-ZA4gstE ). lH NMR (400 MHz, CDCly) & 6.14 (d, J = 6.9 Hz, 1H), 4.20

(d, J=6.4 Hz, 1), 4.11 (d, J = 5.6 Hz, 1H), 3.85-3.70 (m, 2H), 3.63-3.55 (m, 1H), 3.31 (s, 3H),
1.53 (s, 9H).

0 CollA DCM (180 mL)ol A7] E4(11.7 g, 35.1 mmol), DIPEA (10.3 g, 80.0 mmol) % DMAP (0.040 g, 0.33

mmol)®] &olo] BzC1(10.1 g, 72.0 mmol)E AJA3] H7bsldct. H7psk 3o, A7) £35S 5 h 5o AL
oAl wHkE AT, 23t 4 NILCL £9(100 mL)o] H7FEa, 47 f7150] T@E]oi‘ﬂr. A7 FAETE
DCM(3%50 mL) o2 F7tdow FZHATh., A7) A¥H FEE2 54 NaS0, Aol AxHAY. o3 9

A7) g A o4 SlolA FdEa, AV ZEe AE ZY4 A9 I =rtE 2 (EtOAc/ A, 1:4 W)
2 1:1)el 93] AagF A AoA HaEo], WAl mEHE(4.20 g, 22 %) =4 ((3aR,5R,6S,7R,7aR)-6-(HZx UL
AD-2-((tert-F-EA 721 9) (WE)oln] x)-7-3| =EA|-5,6,7, 7Ta-H| E&} 8] =2 -3al-3] &} = [ 3, 2-d ] E] o} Z=-5-

oyme wlzoo|Est FEwth. H NMR (400 Mz, CDCly) & 8.01-7.99 (m, 4H), 7.60-7.55 (m, 1H),

7.54-7.50 (m, 1H), 7.45-7.41 (m, 2H), 7.37-7.35 (m, 2H), 6.21 (d, J = 7.1 Hz, 1H), 5.23-5.20 (m, 1H),
4.55-4.51 (m, 2H), 4.48-4.42 (m, 2H), 4.15-4.07 (m, 2H), 3.36 (s, 3H), 1.56 (s, 9H).

, 14.6 mmol)e] gMof] DAST(11.8 g, 73.0 mmo

N, Btoll A =78 CollA F<= DCOM(100 mL)ol A A7) E2(7.91 ¢
h Lol A wEE Y. gl Wt A

DE WA A T, 47 EgEe

oift
o
il

72 ]
EIES 78 CE Wzbsa, DM (100 mL)o= 3|AE thgo), 3w 44 NaHC(05(150 mL)E AXFYch
(quenched). A7 €712 FAHARL, A7) 4 DM(ZX100 mL) & FEHJTH. A7) 23" F25
T NaS0y Aol A AZRFH[ATG. o7 o, 7] & sloll A SEHAL, 7] FAELS A
4 A" Z2ulE T (Et0Ac/3AXF, 1:10 WX 1:4)0] 3] At A Aol A= o], WA 16’.3%(6 10 g,
77%) ZA ((3aR,5R,6R,7R,7aR)-6-(M 2L A])-2-((tert-F-EA 7t 21 ) (W E ) o}r] =) -7-

5,6,7,7Ta-E| Eg}s] =2 -3all-9] g} = [3,2-d| E] o} &-5-)Hld  HlZof|o]EV}L F5HU}. H MR (400 MHz,
CDCly) & 8.01-7.98 (m, 4H), 7.60-7.56 (m, 1H), 7.56-7.52 (m, 1H), 7.45-7.41 (m, 2H), 7.38-7.35 (m,

1=
s
o

>
22
1

m{u
*ﬁ”

2H), 6.19 (d, J = 7.2 Hz, 1H), 5.52-5.46 (m, 1H), 5.40-5.28 (m, 1H), 4.61-4.56 (m, 1H), 4.52 (dd, J =
3.6, 12.0 Hz, 1H), 4.43 (dd, J = 5.7, 12.0 Hz, 1H), 4.03-3.99 (m, 1H), 3.36 (s, 3H), 1.56 (s, 9H).

= MeOH (50 mL)olA 7] 22(6.10 g, 11.2 mmol) 2 K,C05 (1.00 g, 7.25 mmol)e] EFEL 3 h

o Al wRkEATE.  =gfoefo] vt HbE AL, Y] Eule b oA F StellA AAEHJT. 7] FAES S
A Ad FZEetEa2# T (Et0Ac/FAE, 1:1 WA 10: D)l o] Azt 2 el A A= o], W 13 E(3.25 g,
86%) =4 tert-%8  ((3aR,5R,6R,7R,7aR)-7T-ZF L 2-6-3| == A|-5- (3| == A W€ )-5,6,7, 7Ta-H E&} 3| = = -
3all-3 2} [3,2-d | E] o} E-2-2) (W &) 7k 2 upul o] E7} S50k, H MR (400 Miz, CDCl) & 6.06 (d, J =

6.8 Hz, 1H), 5.15 (ddd, J = 2.4, 4.4, 45.7 Hz, 1H), 4.46-4.41 (m, 1H), 3.96-3.89 (m, 1H), 3.83 (dd, J
= 3.2, 11.8 Hz, 1H), 3.73 (dd, J = 5.4, 11.8 Hz, 1H), 3.46-3.42 (m, 1H), 3.32 (s, 3H), 1.54 (s, 9H).

0 ColA, ¥ DMF(15 mL)olAl A7) E2(0.880 g, 2.61 mmol) L o]m|t}=E(0.354 g, 5.20 mmol)e] &

TBDMSC1(0.452 g, 3.00 mmol)7F H7FE AT, 7] £35S 72 h &<t A2olA wwkE] L, Et,0(100 mb) 2 ¢
F(brine)(100 mL) & A=A, A7) §715S FHEAJRL, A7 42 Et,060 nb) &2 FEEJUT. 37
S HO0G0 nL) 2 AHFL, F<F NaSo, Aol #AxHAJ. o3 Fol, A7) g 32 o4
7 gL 2w EY4] A7 ARvEIHI(Et0Ac/FAE, 1:10 WA 1:3)e] s A7t

e F=
==
o

st A -
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[0234]

[0235]

[0236]

[0237]

S==35| 10-2054744

A AAE], WA Z(yhite foam)(1.10 g, 93%) .2 tert-58 ((3aR,5R,6R,7R,7aR)-5-(((tert-%-
O g A ) SANHE)-7T-FF 22 -6-3| =FA|-5,6,7,7a-E| E&} 8] =2 -3all-¥] 2} = [ 3,2-d] E]o%—z—%)(uﬂ%)ﬂ
E7} FESE9th. H MR (400 Mz, CDCly) 6 6.06 (d, J = 6.8 Hz, 1H), 5.19-5.02 (m, 1H), 4.43-

[l
)]
=
=,
o
m

4.38 (m, 1H), 3.98-3.93 (m, 1H), 3.85 (dd, J = 5.0, 10.6 Hz, 1H), 3.73 (dd, J = 5.2, 10.6 Hz, 1H),
3.45-3.43 (m, 1H), 3.34 (s, 3H), 1.54 (s, 9H), 0.89 (s, 9H), 0.08 (s, 6H).

0 CTolAl, ¥ DMF(15 mL)ollA A7) E2(1.06 g, 2.35 mmol) = BwNI (0.087 g, 0.24 mmol)2] &< NaH

(FjZe oA 60 %, 0.118 g, 2.94 mmol)7} H7F= k. Nalle] X7} Fol, 7] ¥bs &3HE9 BnBr(0.703
g, 4.11 mmol)o] H7IEUet. 7] EFELS 16 h 59 A4 wwtE s, Et,0 (60 mL) 2 ¥3} NH,CI(50

o
mL)Z A EAT. A F5E FRE, A7) FALS Bt 0(2x30 mb) 2 FEHAJY. A7 A

e FE=
< 0 m) = AFHEIL, T NaSO, ol A AxE Ak, o3} Foll, A7) Sl 8t o4F shelld S

i, A7 ZAES 2w U4 A9 ARerE2Y(EtOAc/ A, 1:10 WA 1:4)0 28] A7t A Ao A
AEo], LAAYE 2U(sticky 0il)(1.22 g, 96 %)EA tert-%¥ ((3aR,5R,6R,7R,7aR)-6-(l & 2A])-
(((tert-F-drdgaz) AN we)-7-Z 22 &-5 6,7, 7a-El E&} 3| = 2 -3al-3] &} 1= [ 3, 2-d] €] o} Z-2- ) (]

e)7tzubdo]Evl 550t H NWR (400 MHz, CDCly) & 7.37-7.27 (m, 5H), 6.10 (d, J = 7.0 Hz, 1H),

5.30-5.16 (m, 1H), 4.80 (d, J = 11.0 Hz, 1H), 4.55 (d, J = 11.0 Hz, 1H), 4.48-4.42 (m, 1H), 3.88-3.80
(m, 1H), 3.78-3.69 (m, 2H), 3.46-3.44 (m, 1H), 3.31 (s, 3H), 1.53 (s, 9H), 0.89 (s, 9H), 0.04 (s, 6H).

5 mmol)9] &9 TBAF (1.0 M in THF, 5.0 mL, 5.0 mmol)”7}
Zob Ao wwrEar, Et0Ac(20 mL) % 99(50 mL) &

2 EtOAc(2Xx50 mL)E FEHAT. A7 24gd 2
ek Fof, A7) Eule #Fab 4E stelA SEEa, ]z

0 TolAl, THF(15 mL)olA A7)
A7 ATk, HIRs Sl Adr] wr
AHAY. A7 FU1ES TR
TT N32504 /ﬂ—oﬂ/ﬂ 7_]ZQS~)1\—th

ZH4 48 A2vtET I (Et0Ac/A4E, 1:5 WA 1:2)e 93] A7l A AdollA gA=o], W 313E(0.96
g, 100 %) 24, tert-¥€ ((3aR,5R,6R,7R,7aR)-6-(HA LA )-7-ZF 0 2 -5-(3| == v|€)-5,6,7,7a-H E &} 3|

E2-3al-T &3, 2-d]Ho}&-2-4) (W 2) 72 x| o] EV} =55 ST, H MR (400 MHz, CDCl;) & 7.37-7.29

i
i
o
[N}
N}
?Q

L\')
L\')

(m, 5H), 6.09 (d, J = 6.7 Hz, 1H), 5.32 (ddd, J = 1.8, 3.6, 45.4 Hz, 1H), 4.80 (d, J = 11.6 Hz, 1H),
4.55 (d, J =11.6 Hz, 1H), 4.53-4.48 (m, 1H), 3.81-3.72 (m, 2H), 3.61-3.55 (m, 1H), 3.49-3.45 (m, 1H),
3.31 (s, 3H), 1.53 (s, 9H).

DCM (40 mL)ell A A7) E2&(1.50 g, 3.52 mmol)e] &Mell DMP(2.20 g, 5.20 mmol)7} H71= At 1 h H¢r &
2o A REAIZL Fof | A7) Wk %f;;%% Et:0 (20 mL)2 A E oo, AxE 93 sFHAY.  Na,S.0:(2
g) o2 ¥3l¥ A NaHC0;(30 mL)7F H7 =3, A7) EIEL EtOAc(2X50 mL)E F2H9ct. Av] 234 *

FEE T NaS0, AellA Azt o3 5o, 7] Svll= &3t 48 stellA SEE I, 7] Aol A
=
o

U4 A9 =T (EtOAc/ A, 1:5 WA 1:2)e] 93] Ast A AollA A=, WA 138=
(1.02 g, 68 %)ZA tert-H¥ ((3aR,5S,6R,7R,7aR)-6-(MASA)-7T-ZF Q2 2-5-¥ 25 6,7, 7a-HEZI| =2

-3al-¥] 2} [3, 2-d ] Elo}E-2-) (W &) 7k 2w o] EV} 5 ] Qi T, HWRM%MM,@UQESQ@(&IM,

7.35-7.29 (m, 5H), 6.12 (d, J = 7.0 Hz, 1H), 5.39-5.27 (m, 1H), 4.78 (d, J = 11.4 Hz, 1H), 4.66 (d, J
= 11.4 Hz, 1H), 4.57-4.51 (m, 1H), 4.00-3.95 (m, 2H), 3.31 (s, 3H), 1.53 (s, 9H).

Ny 3Fell Al 5= THF(10 mL)olA A7) Z4(0.150 g, 0.350 mmol)$] &He] MeMgBr(1.4 M in THF/ZEF<l, 0.60

mL, 0.84 mmol)7} FH7FE ATk, FH7FEE 3o, A7) E¢ELS 2 h Bk AL watgAy, A7) SES X
3tE 424 NHCL(10 mL) 2 @X 53, EtOAc(3X15 mL) o2 %—?sﬂ?it}. A7) At FEHEES T4 Na,S0, Aol



[0238]

[0239]

[0240]

[0241]

[0242]

SES06 10-2054744

A AzFA. o o, ] Srle 4 o SlelA SEIFAL, Y] FdES AE U4 AY 32
o}E 1 9] (Bt0Ac/3 A, 1:10 WA 1:2)6] ol Aelzt A Aolx AAso], HNR & 7%= 1:3.29] 259
A olAEAY BHES zZE FMAO  E(off-white foam)(0.115 g, 75 %HOEXN ZEFH tert-H€
((3aR,5R,6R, 7R, 7aR)-6- (M AL A)-7-ZF 2 2-5-((R & S)-1-3|==X|o)|€)-5,6,7,7a-H| E&} 3] = &-3al-3| 2} =
[3,2-d]E]o}&E-2-Y) (W E) 7} 2ulr| o] EV} =55t}

N, &tollA - 78 ColX F<= DM (4 mL)ollA A7) Z4(0.115 g, 0.260 mmol) % PMB (0.115 g, 0.777 mmol)el
C15(1.0 M in DCM, 0.8 mL, 0.8 mmol)7} #7F=E Ak, 7] EFEL, W2 Fx9 257F 0 T2 ulgAAA,
~ 3 h B¢t wwkE A}, A7) wbE EES - 78 T2 Y4, E3hE MeOH/DOMNCZ AXE thdol], AxE
A3 FEHYT. A7) FABL Zeis Ay A=ulE I (1.0 M NH; in MeOH/DCM, 1:12)¢] <& A7t 2

Aol Al AAEo], @ Aol THE(0.055 g, 85 BEA ¥A FFE E3dEo] £5HAJT. I o o}
I 2 C18, 19%50 mm, 5 um; ©]&(mobile phase), water with 0.03% NH,OH,

2 CHCN (3 % WA 100 % in 15 min); 7AE7](dectector), 220 nm]oll 2]J3f Agilent 120004 &&=, =

WA ugE=A, (3aR,5R,6R,7R,7aR)-7T-EF 2 =-5-((S)-1-3| =5 A o & )-2- (W & o}n| 1=)-5,6,7, 7a—H| E &} 3]
T 2-3al-¥ & x=[3,2-d]Elo}&-6-2 (19 mg) ¥ (3aR,5R,6R,7R,7aR)-7-ZF L 2-5-((R)-1-3| == Al o & )-2- (|

Ho}n)e)-5,6,7, 7a- Bl E 2} S 2-3ak-3] ehie[3,2-d] Elo}E-6-2 (5.5 mg)o] #5HEUTE.  AAlel 11 H NR
(400 MHz, CDOD) & 6.34 (d, J = 6.6 Hz, 1), 4.83 (td, J = 4.2 Hz, 45.4 Hz, 1H), 4.37-4.31 (m, 1H),
4.00-3.91 (m, 2H), 3.31-3.28 (m, 1H), 2.84 (s, 3H), 1.22 (d, J = 6.6 Hz, 10); C NMR (100 Milz, CD:OD)
§ 164.52 (d, J = 1.6 Hz), 96.10 (d, J = 177.3 Hz), 90.82 (d, J = 3.0 Hz), 77.11 (d, J = 3.0 Hz),
73.90 (d, J = 25.3 Hz), 69.06 (d, J = 23.5 Hz), 62.61, 30.63, 19.90; MS, (ES, m/z) [WH] 251.1. 21A]
ol 20 'H MR (400 MHz, DO) & 6.29 (d, J = 6.9 Hz, 1H), 4.83 (td, J = 4.2, 45.4 Hz, 1H), 4.44-4.29
(m, 1H), 4.08-3.91 (m, 1H), 3.89-3.78 (m, 1H), 3.61-3.50 (m, 1H), 2.76 (s, 3H), 1.10 (d, J = 6.6 Hz,
3M); NS, (BS, m/z) [MH]™ 251.1.

A 3&4

(3aR,5R,6R, 7R, 7aR)-2- (o & otu] .)-7-ZF 2 Z-5-((S)-1-3| =2 A9 & )-5,6,7, 7Ta-E| E&} 3| =2 -3al-7] & [ 3,
2-dlElo}E-6-& 2 (3aR,5R,6R,7R,7aR)-2- (N dolu] x)-7-Z2 @ 2-5-((R)-1-3| =2 A| 9 €)-5,6,7, 7Ta-E| E&
3| =2-3all-¥ 8= [3,2-d] E] o} &-6-&

D—NH SN
HO NN N ho' >N

15 C= ¥zFd DMF(300 mL)ollA] (3aR,5R,6S,7R,7aR)-2- (o € oln) 1) -5-(3| =2 A W€ )-5,6,7,7a-H Eg 3| =2
-3all-3] 2} [3,2-d] E]o}&-6,7-T]2(35.0 g, 141 mmol)9] &ErYoll DIPEA(6.0 mL), Bocy,0(61.5 g, 282 mmol)

2 MeOH(6.0 mL)e] H7FHAck. A7) ZFES 16 h Hob AL2ox uwykd thol, MeOH (50 ml)7}
A E AT, 7] wbg E3FES ~ 35 TollA] Ak oFE shellA wFEAch. 9 P E(31.5 g, 64 © 5
E)ZA, tert-%% ((3aR,5R,6S,7R,7aR)-6,7-t] EA-5-(3 =EAME)-5,6,7,7a-E| EE}3] =2 -3all-7] 2} =
[3,2-d]Eo}E-2-Y) () 7F2HH 0] EE F5317] 93], 7] e Fdi4 A7 A=ZvtE 189 (Et0Ac/ )
b 1:1, Z18]a v ohEoll MeOH/DCM, 1:5)el <ja] Azt AdA AA" thsoll, EtOAc/Iiro 2 HE AA7d 3}

9. H NWR (400 Mz, CDCls) & 6.12 (d, J = 6.8 Hz, 1H), 4.23-4.22 (m, 1H), 4.17-4.14 (m, 1H),

8
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3.91-3.86 (m, 2H), 3.81-3.77 (m, 3H), 3.59-3.55 (m, 1H), 3.17-3.16 (m, 1H, OH), 1.53 (s, 9H), 1.16 (t,
J=7.0Hz, 30).

0 CollA, DCM (50 mL)el A7) E#(1.64 g, 4.73 mmol), DIPEA (1.34 g, 10.4 mmol) = DMAP (0.010 g,
0.082 mmol)2] &, BzC1(1.33 g, 9.50 mmol)7} AA3] H7FEAT. 78k Foll, 7] EFEL T4 A
2ol A wHkE ST, E3tE A NHCL 8H(50 mL)o] H7FE L, 7] f715e] FHHATL. 3] FH45L
DCM(2x40 nL) & F718 oz FEEAY. A7 288 FE2ELS T4 Na,S0, AolA AxEHAd. o3 3o,
A7) gl 32 b SlolA THEa, AV FdEL Zdl4 AY AE2vEIHI(EtOAc/EAE, 1:4 WA
1:2) 28] AglgF Ao Eawo], M aHE(0.67 g, 26 %) =4 ((3aR,5R,6S,7R,7aR)-6-(H =LA )-2-
((tert-F-5A7F 2R ) (o &) o} 1) -7-3| =5 A|-5,6,7, Ta-E| E&} 8] =2 -3all-3] 2} = [ 3, 2-d ] E] o} &-5- ) W &

Mz o]Evt FEHAch. H NIR (400 Mz, CDCly) & 8.08 (d, J = 8.1 Hz, 4H). 7.57-7.35 (m, 6H), 6.19

—_Ié

(d, J=7.1Hz, 1), 5.21 (dd, J = 2.8, 9.2 Hz, 1H), 4.56-4.51 (m, 2H), 4.47-4.42 (m, 2H), 4.14-4.10
(m, 1H), 3.99-3.92 (m, 2H), 1.55 (s, 9H), 1.19 (t, J = 7.2 Hz, 3H).

Ny Bkl A - 78 CollA F4= DCM(30 mL)ollA 7] E2(3.00 g, 5.39 mmol)e] -&<holl DAST(5.44 g, 33.8 mmol)
7F HAAEAT, "R Fol, A7) EFEL 48 h $9 AL warEdnk, AY] 9kE E9Ee - 78 TR
W2 9lan, DOM(50 mL) & 3]|A% o} 3} 4744 NaHCO; (70 mL)2 AAHAG. 7] 77 T2 7

QaL, A7) 48 DMC(2%50 mL) 2 F=H AT}, &

B~

A7) AFE FEES 5 NaS0, AollA AxEALt. o3t
g Tofl, ] vl Ak b SlellA SREa, A7) FHEL AE U4 A AR (Et0Ac/ )
2F, 1010 WA 1)l 93] Azt Aol A, WA 3F¥E(2.15 g, 71 B)EA ((3aR,5R,6R,7R,7aR)-
6-(MFLAZAD)-2-((tert-F-SA7I 2R ) (o) o}n| =) -7T-EF 2 2-5,6,7,7a-H EE}s| = 2-3all-¥] &} = [ 3, 2-

d]E)o}E-5-2)M e wize|o]E7} S-S5tk H NMR (400 MHz, CDCls) & 8.00-7.98 (m, 4H), 7.59-7.57 (m,

lhl e

1H), 7.52-7.48 (m, 1H), 7.43-7.39 (m, 2H), 7.37-7.33 (m, 2H), 6.15 (d, J = 7.2 Hz, 1H), 5.51-5.43 (m,
1H), 5.38-5.26 (m, 1H), 4.59-4.55 (m, 1H), 4.50 (dd, J = 3.6, 12.0 Hz, 1H), 4.41 (dd, J = 5.7, 12.0
Hz, 1H), 4.02-3.92 (m, 3H), 1.56 (s, 9H), 1.19 (t, J = 7.0 Hz, 3H).

MeOH (40 mL)ollA 7] &2(2.15 g, 3.85 mmol) % Ky,CO; (0.531 g, 3.85 mmol)e] &&= 3 h EoF &

o Al MR QIt.  E=glolofol vt HIIERIAL, 4] ful= A b SHelA AAFEAJY. ] FoES
H Ay AZeE 9 (Et0Ac/ A, 1:1, 22l W thgel 10:1)o & A7l AeA GAlso], WA
5 (1.25 g, 93 %) =A tert-58 ((3aR,5R,6R,7R,7aR)-7T-ZF Q. 2-6-3| EEA|-5-(3| = EA| W E)-5,6,7, 7Ta-

Eg = 2-3al-9 2} = [3,2-d] E o} Z=-2-d) (| &) 7} 2n}H| o) EV} S5 T}, H MR (400 MHz, CDCl3) &

N

R o o

off &

=

6.05 (d, J = 6.8 Hz, 1H), 5.24-5.12 (m, 1H), 4.48-4.43 (m, 1H), 3.99-3.82 (m, 4H), 3.73 (dd, J = 5.5,
11.4 Hz, 1H), 3.45-3.41 (m, 1H), 1.54 (s, 9H), 1.18 (t, J = 7.0 Hz, 3H).

0 CollA, ¥4 DMF(25 mL)ollA 7] E2(1.25 g, 3.58 m
TBDMSC1(0.583 g, 3.87 mmol)7} H7FE| Ak, 7] %’%‘%% h 59F Ao muteE thof, Et,0 (100 mL)

2 A(100 mL) 2 X EAJT. A7) Fr150] FHENLL, 4] AL Et0 (50 nb) 2 FEHAY. A7) 4

FE2 0 (50 mL)Z AHEALL, F4= NapS0, oA AZEAJTh, ofgst Fo, A7) g g =

sloll A FatEa, Ay FodEe A% ZH4] AW ZERuE2H9(EtOAc/ AR, 1:10 WA 1:3)9] o) A7t
AA o], T LAAYE 2Y(1.66 g, 100 %) ZA] tert-F2 ((3aR,5R,6R,7R,7aR)-5-(((tert-4-€

goaAdd) A e)-7-ZF Q2 2-6-3| =5 A]-5,6,7,7a-EH| E&} 3| = 2-3all-7] 2} [ 3, 2-d ] E] o} F-2- ) (el &) 7}
=

7} =59tk H MR (500 MHz, CDCls) & 6.03 (d, J = 6.8 Hz, 1H), 5.10 (ddd, J = 2.8, 4.2,

1) & o]nt}E(0.488 g, 7.16 mmol)e] &M

NO

s

ok

rﬁ
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45.5 Hz), 4.43-4.40 (m, 1H), 3.99-3.88 (m, 3H), 3.85 (dd, J = 5.0, 10.5 Hz, 1H), 3.71 (dd, J = 5.6,
10.5 Hz, 1H), 3.41-3.38 (m, 1H), 2.39 (d, J = 5.6 Hz, 1H), 1.54 (s, 9H), 1.17 (t, J = 7.0 Hz, 3H),
0.89 (s, 9H), 0.080 (s, 3H), 0.078 (s, 3H).

0 CollA, < DMF (15 mL)ollA A7l E2(1.63 g, 3.51 mmol) % BuNI (0.13 g, 0.35 mmol)2] &<Mof NaH

A V-7T-ZF2 0 2-5 6,7, 7a~ | E}3] = 2-3aH-3] &= [3,2-d] E] o} Z-2-4 ) (]
g)7lEndolErt 55 ¢tt.  H NMR (400 MHz, CDCly) & 7.36-7.27 (m, 5H), 6.08 (d, J = 7.0 Hz, 1H),

(MulZ 2dddAl 60 %, 0.182 g, 4.56 mmol)7} H7F=EATE.  NaHe] H7bsk Fof, 7] ®ES Z3HE9
BnBr(1.20 g, 7.00 mmol)7} H7FE k. A7) £FEL 16 h ¢ Ao wwrE g, Et,0(60 mL) ¥ E3}
H NLCI(B0 mL)E AU, A7 f7150] FREJL, 47 7492 Et0(2X30 mb) 2 F2H AT, V]
23d FEELS 94500 mb)E AFHEAL, F5 NapS0, AolA Az, oAst $o, A7) &vle At
e shelA] STEEAA, Y] FAES s S A8 AReEIHI(EOA/ A, 1:10 WA 1:4)] 93]
A7t Ao A AAHo], LAAZE 2U(1.90 g, 98 %) EA tert-F€ ((3aR,5R,6R,7R,7aR)-6- (Ml A 2-A])-5
Ad)SA)dd
1

5.31-5.18 (m, 1H), 4.79 (d, J = 11.5 Hz, 1H), 4.55 (d, J = 11.5 Hz, 1H), 4.49-4.43 (m, 1H), 3.92-3.78
(m, 3H), 3.75 (dd, J = 2.2, 11.5 Hz, 1H), 3.70 (dd, J = 4.5, 11.5 Hz, 1H), 3.41-3.38 (m, 1H), 1.52 (s,
9H), 1.12 (t, J=7.0 Hz, 3H), 0.88 (s, 9H), 0.038 (s, 3H), 0.036 (s, 3H).

0 CollA, THF (20 mL)olA 7] &2 (1.89 g, 3.41 mmol)2] &<o] TBAF (1.0 M in THF, 5.0 mL, 5.0 mmol)”7}
A7 . kg o, ] whg EFES 2 h 5 ARdA WPQMJ EtOAc (20 mL) 2 44(50 mL)
2 NHAY. 7] 7715 FRAENR, 7] 442 EtOAc(2X50 mb) 2 FEH AT }2}7] A4%E FE25
2 54 NaS0, gollA Az=EAck. sk o, 7] Suls 3kt o=l sholl A ZHLQ A7) g2 A
T Y4 29 ZRefEaY T (EtOAc/EAF, 1:5 WA 1:2)0] 9d] A7} AeA FA=Ho], WA 313 &E(1.43

g, 95 B)ZEA tert-F¥ ((3aR,5R,6R,7R,7aR)-6-(HA A -7-ZF 9 2-5- (3| =FA| W€ )-5,6,7,7a-H EZ}3]
Z-3al-3)2h[3, 2-d] Bl o} Z-2-31) (e &) Fh2up| 0| E7} 4550k, H NMR (400 MHz, CDCl,) & 7.38-7.28

(m, 5H), 6.06 (d, J = 7.1 Hz, 1H), 5.32 (ddd, J = 1.3, 3.1, 45.2 Hz, 1H), 4.79 (d, J = 11.6 Hz, 1H),
4.55 (d, J = 11.6 Hz, 1H), 4.53-4.48 (m, 1H), 3.91-3.85 (m, 2H), 3.81-3.73 (m, 2H), 3.59-3.55 (m, 1H),
3.46-3.41 (m, 1H), 1.53 (s, 9H), 1.12 (t, J = 7.0 Hz, 3H).

DCM (10 mL)ollA] A7) E2(0.441 g, 1.00 mmol)<] £Me] DMP (0.630 g, 1.49 mmol)7} H7tE%ct. 1.5h 5
oF AeoA wWEFAIZ] Zof A7) HEE EIES Et,0(20 mL)E A E g, AxE 98 w=9Art.

Na,S:0; (2 g)oF A Fatd S=A NaHCO; (20 mL)7F H7FE L, A7) EELS EtOAc(2x30 mL)E FE9AT
B2 4 NaS0, oA AxFHJT. oAt =
5

B\
N

(the mixture was extracted with EtOAc). 7] Agd

o, A7) &ule i =H steA] FEEJIL, A TS A 94 A9 ZA=2vE 23] (EtOAc/ A,
1:5 WA 1:2)e] g3 AEFt  AoA] ijﬂ&]oi, LR 2(0.36 g, 81 %BA tert-F€
((3aR,5S,6R,7R,7aR)-6-(M A ZA)-7-ZFF QL 2-5-¥X 2U-5 6,7,7a- EﬂEE}%IEE—:saH—ﬁJE}iB,z—d]E]o}é—z—

o) (o) FEulo] E FEEth. H NMR (400 MHz, CDCls) & 9.60 (s, 1H). 7.36-7.27 (m, 5H), 6.11

™
2

>
h

(d, J=7.0Hz, 1H), 5.39-5.26 (m, 1H), 4.76 (d, J = 11.4 Hz, 1), 4.66 (d, J = 11.4 Hz, 1H), 4.57-
4.51 (m, 1H), 3.99-3.93 (m, 1H), 3.93-3.91 (m, 1H), 3.89-3.83 (m, 2H), 1.52 (s, 9H), 1.08 (t, J = 7.0
Hz, 3H).

N, 3Fell Al §-<4= THF(10 mL)ol A A7) E4(0.357 g, 0.85 mmol)e] &ol MeMgBr(1.4 M in THF/EFl, 1.4 nlL,

2.0 mol)7F H7FHAAT.  H7HEE Foll, 7] EFES 2 h Eoh A2oA kAT, A7

bles
4 NHCL (10 mL) 2 A=A, Et0Ac(3X15 nL) 2 FEEHJAT. A7 AFE FE25L 55 NaS0, AellA
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AzxHAY. AF FdU4 Ad ARPEIZHI(E0A/ I, 1:10 WA 2:3)e o3 A7k Aex A
o, tert-F9 ((3aR,5R,6R,7R,7aR)-6-(Ml A FHA])-7-FF 2 2-5-((R & S)-1-3|=FA|o|")-5,6,7,7a-H E}
& =2 -3all-v] 2h = [3,2-d] HOFi—2—°‘)<ﬂ19)7}EHM]O]EA HNR & 7122 1: 2.29 #2094 oA
HE2 WA E£(0.22 g, 60 %) 24 FEEHAC.

Ny 8ol A, - 78 CollA F4= DOM(4 mL)ol A 7] E2(0.215 g, 0.473 mmol) 2 PMB(0.115 g, 0.777 mmol)°ll
C15(1.0 M in DCM, 0.8 mL, 0.8 mmol)7} 7= Ak, 7] E£3ES, W72 329 £571 0 TR dIAHA
~ 3 h B AEAY. A wbg EFES - 78 TR W4, £ MeOH/DONO.2 AXHE thgdl, AXE
de sFHJY. Y AY A=vrE2#I(1.0 M NHy in MeOH/DCM, 1:15)¢ ol&) A7t Ao AAg &
o, 471 ®Al & EFES WA 1P E(0.110 g, 88 D) EA FEEAT. i & vhgol A 3t
£ Agilent 1200 Prep-HPLC (column, C18, 19X50 mm, 5 um; ©]% ,;}, water with 0.03% NH,OH, = CHsCN (10

% WA 45 % in 10 min); #HZ7], 220 nm)olA EE o], WA uHEZAM (3aR,5R,6R,7R,7aR)-2-(o| & o}n]
1)-7-ZF 9 2-5-((9)-1-3| ==X €l)-5,6,7,7a-H E&} 3| = 2-3aH-9 &= [3,2-d] E] o} F-6-& (45 mg)7} %

F2c; H NR (400 MHz, D.0) & 6.25 (d, J = 6.6 Hz, 1H), 4.80 (td, J = 4.2, 45.4 Hz, 1H), 4.43-4.35
(m, 1H), 4.94-3.83 (m, 2H), 3.27 (dd, J = 3.9, 9.3 Hz, 1H), 3.19-3.11 (m, 2H), 1.12 (d, J = 6.6 Hz,
3M), 1.07 (t, J=7.2 Hz, 3M); MS, (ES, m/z) [MHI]® 265.0. w4 8 E2] (3aR,5R,6R,7R,7aR)-2-(ol &l
opr| 1) -7-ZF Q Z-5-((R)-1-3| =2 ] 0| &))-5,6,7, 7a-Bl E&} 8| = & -3al-7] &} = [ 3, 2-d | E] o} Z-6-& (30 mg)7}
w3 2eEeh H NR (400 MHz, DO) 6 6.28 (d, J = 6.6 Hz, 1), 4.80 (td, J = 4.2, 45.4 Iz, 1I),
4.44-4.36 (m, 1H), 4.03-4.00 (m, 1H), 3.98-3.82 (m, 1H), 3.52 (dd, J = 3.0, 12.3 Hz, 1H), 3.13-3.20
(m, 20, 1.11 (d, J= 6.9 Hz, 30, 1.07 (t, J=7.2 Hz, 30): NS, (ES, m/z) [W+H] 265.0.

AAe] 5&6

(3aR,5R,6R, 7R, 7aR)-2-(H W @ o}F] ==)-7-F F L. 2-5-((S)-1-3| =5 A | ©)-5,6,7, 7Ta-H| ET} 5| = 2-3all-¥] 2} =
[3,2-d]Ejo}&-6-2 % (3aR,5R,6R,7R,7aR)-2-(HHE o} :=)-7-ZF L E2-5-((R)-1-3| EF A4 &)-5,6,7,7a-H
EF}3| = 2-3a-9 = [3,2-d] Bl o} Z=-6-&

OH OH
A_O_.s O
"W / S /
4N )—N
HOV N NN HO' SN NN
F
0 Ceold, T DMF(65 mL)elA (3aR,5R,6S,7R,7aR)-2-(tH| & o}n] =)-5-(3| == A H|E)-5,6,7,7a-H| E&} 3| =

i—SaH—uﬂE‘rJ_ [3,2-d]E]o}&-6,7-t]= (5.20 g, 21.0 mmol) % oJwt}=(8.0 g, 117 mmol)e &
TBDMSC1(10.0 g, 66.3 mmol)”7} H7F=E Sk, A7) EES 24 h ok Ao wwEar, Et,0 (100 mL) 2

(100 nL) 2 AT, 7] F7152 FREAgL, A7 4L E0 (100 mb) = FE2HA. 7] 2
H FEES 100100 m) = AIHERASL, F9° NaS0, oM Az=det. oAxg Fol, 47] &vfl= &k b9
=
o

_/":
slo A ZutE| Q. A7) FAEL 2A%F ZE A9 FZelE I (Et0Ac/A2F, 1:5 WA 1:1)d] 93] A7)
A of] A A =)o, T LARAALYE 29U(5.9 g, 60 %) ZA
(3aR,5R,6R,7R,7aR)-7-((tert-F-2 v A=) ZA)-5-(((tert-F-E v e A ) A &) -2-(t] v D o}u] = )-

5,6,7,7a—E| E 28] = 2-3aH-7] 2} [ 3, 2-d ] E] 0} Z-6-S7F 55t H NIR (500 MHz, CDCly) & 6.15 (d, J
= 5.9 Hz, 1H), 4.34-4.33 (m, 1H), 4.21- 4.19 (m, 1H), 3.80-3.72 (m, 2H), 3.48-3.47 (m, 1H), 3.01 (s,
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6H), 0.897 (s, 9H), 0.893 (s, 9H), 0.124 (s, 3H), 0.120 (s, 3H), 0.068 (s, 6H).

0 CoA, IYuI(B0 mL)eA A7) 22(5.95 g, 12.5 mmol) 2 DMAP(0.10 g, 0.81 mmol)e] &ofof,
BzC1(3.00 g, 21.3 mmol)7} AZHAT. A7) EFELS 24 h Bk ALo] ware L, EtOAc(100 ml) ¥
stE A NalC0;(100 mL)2  3]AH AT}, F71 15 FHHENL, 47l 4L EtOAc(100 ml)E
FZ=HYc. A7 28" FEES 00100 nL) 2 AHEH I, T Na,S0, AollA AzEct. o33k 3o, A

ot < ] FoAEL 2 F4 A9 AZwlE 2T (Et0Ac/ HAF,

1:4)0] ol&] Azlg} ZoA AHA|Fo], MA THFE(6.85 g, 88 %)= (3aR,5R,6R,7R,7aR)-7-
((tert-FEOuE A L) FAD-5-(((tert-FEUrE A ) A A E)-2-(t]H & o}u] 2)-5 6,7, 7a-H EZ}3]| =2~
3al-3] 2} [3,2-d]El o} =-6-<1 Mlzolo|Ev} 4559k, H MR (400 MHz, CDCly) & 8.05-8.02 (m, 2H),
7.56-7.52 (m, 1H), 7.43-7.39 (m, 2H), 6.27 (d, J = 6.3 Hz, 1H), 5.06-5.03 (m, 1H), 4.40 (dd, J = 2.2,

3.8 Hz, 1H), 4.32- 4.30 (m, 1H), 3.82-3.79 (m, 1H), 3.71 (d, J = 4.8 Hz, 2H), 3.03 (s, 6H), 0.89 (s,
9H), 0.85 (s, 9H), 0.17 (s, 3H), 0.13 (s, 3H), 0.02 (s, 3H), 0.00 (3H).

MeOH(100 mL)ollA 7] £2(9.30 g, 16.0 mmol)2] €Nl 2 min F<F HCI (9)Z AEFS WHHTo a solution
of the above material in MeOH was bubbled HCl(g) for 2 min]. Z8]al W thSo] 7] ¥kg E3EL 2 h
B AR A wwtE T, AV vl AAHNZ, 7] s et 4 NallC0;(150 mL) 2 F2d3FE

T A7l A2 EtOAc(6X15 mL) 2 FEHAT. 7] A¥E FEE2 T NaSo, AolA Axwdv. o

B3 Fof, Arv] fujs, WA 3FHE(5.4 g, 96 %)EA (3aR,5R,6S,7R,7aR)-2- (T W €l o}n] i )-7-3] == A
5-(B|=ZAME)-5,6,7, 7a-H| Eg}s| = 2-3all-3] 2} = [3,2-d | El o} F-6-Y W Fo|o|EE 53517 ¢3) 34k

St Al ZubE ek, H NMR (400 MHz, CDCly) & 8.03-8.01 (m, 2H), 7.56-7.53 (m, 1H), 7.44-7.39 (m, 2H),

1=
B

6.37 (d, J =4.5Hz, 1H), 5.12-5.09 (m, 1H), 4.41-4.37 (m, 2H), 3.92-3.89 (m, 1H), 3..78-3.73 (m, 1H),
3.69-3.65 (m, 1H), 3.00 (s, 6H).

0 TAA, FHHYAGO mL)A A7) E2(5.35 g, 15.2 mmol) 2 DMAP (0.050 g, 0.41 mmol)e] &Hd
BzC1(2.88 g, 15.8 mmol)7} H7FE . A7) EFELS 4 h Ho A0 Wuqom EtOAc(100 mL) 2 X
s A NalCO; (100 mL)E S|4 HATG. 7] {715 #@ﬂi’i% 7] 582 EtOAc(2x50 ml) 2 %]
Aok, A7l A¥gE FEES T4 NaS0, Aol AzxEAT. oJe Fof, 4] Sule Ak b2 el 4
ato g FutEQlar, A7) elBEe AE Z4 A9 A2rtE Y (Et0Ac/SAE, 1:5 WA 10:1)e 9&) 2z
gt Ao AAHo], WA TFEZA  ((3aR,5R,6S,7R,7aR)-6- (MU A)-2-(T] W Ho}n| 1o )-7-5] 52 A]-
5,6,7,7a-B| E2}8] =2 -3all-5] 2} [3,2-d | E| o} E-5-2) W& wlzolo]E7} 4EEYth.  H NR (400 Miz,
CDCl;) & 8.04-8.00 (m, 4H), 7.58-7.50 (m, 2H), 7.44-7.37 (m, 4H), 6.38 (d, J = 6.6 Hz, 1), 5.23-5.20
(m, ), .4.56 (dd, J = 3.2, 12.0 Hz, 1H), 4.48-4.41 (m, 3H), 4.27-4.22 (m, 1H), 3.03 (s, 6H).

A7] BE4(0.410 g, 0.898 mmol), AAld] 3 o 7|AE AXES ALE3lo], DASTZ H 2B B3] o] ASs=
E2(the corresponding fluoride) @ WHEE AT, A7) ¥ E3E2 16 h 5 A4 wke k. A&
=94 H4 ﬂiu}EzﬂM(EtOAc/@ﬂ*P 1:3 WA 1:2)e 93] Azt AolA A Foll, W #(0.380 g,
92 %)°o.=2A ((3aR,5R,6R,7R,7aR)-6-(M =Y ZA])-2- (W E o} 2)-7-EF 2 2-5,6,7, 7Ta-H E&}3] = & -3aH- ]

23, 2-d]Elo}E-5-2) e Wize|o|Ev} £S5k, H NIR (500 MHz, CDCly) & 8.03-8.00 (m, 4H),

.58-7.55 (m, 1H), 7.44-7.41 (m, 1H), 7.44-7.41 (m, 2H), 7.39-7.36 (m, 2H), 6.36 (d, J = 6.8 Hz, 1H),
.51-5.45 (m, 1H), 5.28-5.19 (m, 1H), 4.69-4.67 (m, 1H), 4.51 (dd, J = 3.4, 12.0 Hz, 1H), 4.40 (dd, J
5.9, 12.0 Hz, 1H), 4.13-4.10 (m, 1H), 3.05 (s, 6H).

7
B)
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7] E4(0.375 g, 0.818 mmol)o] AAlel 30 7]AE AAE Abgate] SRTHT. Fd4] AH A=rtED
(1.0 M NH; in MeOH/DCM, 1:12)] <o&) Aalst Aoja AAd o, @A 13E(0.190 g, 93 %)=
(3aR,5R,6R,7R,7aR)-2- (] W & o} 0] 1) -7-5F L 2-5- (3| =F AW € )-5,6,7, 7a-H| E&} 3] = 2-3al-3] 2} = [ 3, 2~

dlElo}Z-6-20] FE5Hth.  H MR (400 MHz, CDs0D) & 6.35 (d, J = 6.7 Hz, 1H), 4.78 (td, J = 5.0 Hz,

48.1 Hz, 1H), 4.34-4.28 (m, 1H), 3.79 (dd, J = 2.0, 12.0 Hz, 1H), 3.77-3.64 (m, 2H), 3.61-3.57 (m,
1H), 3.01 (s, 6H).

71 &4(1.30 g, 5.19 mmol) AAld 3o ZIAlE AAE AMESte] ol dl&stE AE oHE(the
corresponding silyl ether)Z AT, A& ZHAH ZAE azZvitEadde o A7l A(EtOAc/ &4,
1:10 A 1:1)ellA AASE 3o, WA 18 E(1.84 g, 97 %) =A] (3aR,5R,6R,7R,7aR)-5-(((tert-F-drjwg 2
D)SADHE)-2- (o] ) -7-FF 2 2-5,6,7, 7a-H| E2}8] E2-3all-9] 2} = [3,2-d ] E] o} £-6-&°] F5H
oh. H NMR (400 MHz, CDCls) & 6.22 (d, J = 6.3 Hz, 1H), 5.07 (ddd, J = 2.2, 4.2, 45.8 Hz, 1H), 4.52-

4.49 (m, 1H), 3.86-3.81 (m, 1H), 3.78 (d, J = 4.8 Hz, 2H), 3.50-3.46 (m, 1H), 3.02 (s, 6H), 0.089 (s,
9H), 0.07 (s, 6H).

A7) BA(1.80 g, 4.94 mmol)S WA-BEH I, T2l W thgo] A7) A dEEE AAld 3 o 7" 4
A5 ARE3EFe], ZIJRRATH(The above material was benzyl-protected then the silyl ether was cleaved,
using the procedure described for Example 3). A5 Zd4 A A=ZvlEad I (EtOAc/2F, 2:3 WA
5:D0 o8 Azgh AolA AAE Foll, ((3aR,5R,6R,7R,7aR)-6-(l A & A )-2-(H WL o}n] 1) -7-ZF 0 2~
5,6,7,7a-H| Eg}s] = 2-3all-7] 2} = [3,2-d | Bl o} Z-5- ) vl gh-&-o] ¥ uFE[2.02 g, 2 WA AdelA 91 %(91 %
over 2 steps)]|ZA FE5HAC}. 'H NMR (400 MHz, CDCls) & 7.37-7.28 (m, 5H), 6.27 (d, J = 6.7 Hz, 1H),

5.21 (ddd, J = 2.5, 3.9, 46.1 Hz, 1H), 4.82 (d, J = 11.6 Hz, 1H), 4.59-4.53 (m, 1H), 3.77-3.69 (m,
2H), 3.66-3.57 (m, 2H), 3.00 (s, 6H).

Ny 8loll Al - 78 CollAl, ¥4 DCM (10 mL)olA] DMSO(0.172 g, 2.20 mmol)e] fMe], £28 Z=glo]=(0.261
g, 2.06 mmol)S A A3 Hrtsta, A7) EIES 45 min T - 30 ColA wwrEATt. AV EIES - 78
TollA WZd oA, 4= DOM(5 mL)olA A7) E2(0.290 g, 0.852 mmol)9] &NME A3 H7lEAL}. 2
h &< - 30 Colld g Fof, A7] ¥ EFEL - 78 ColA thr] YzFA|7]ar, EtsN(0.334 g, 3.31 mmo
DE #H7istoict. A7] EFES = 2 30 min B<¢F - 30 TolA wdtdE ohgoll H,0(20 mL) 2 AX =S},
A7 2L FAHEYT, A7) AL DAIM2X10 nL)E F2HYY, A 28w 222 B NaS0, 3l
A AZREYY. AR Foll, 7] e, €2 3 E(pale yellow foam)22A HAA|FA &
(3aR,5S,6R, 7R, 7aR)-6- (¥l A S-A] ) -2- (T W & o}1] =) -7-ZF . 2-5,6,7, 7a-H| E&} 8] = 2-3al-3] 2} =3, 2-d ] E]

olE-5-7t2WUHF =g 5317 & i e Sl FTLEHAT. Ny SlelAl, o]Ed ddElol=es F
THF(20 mL)ol A &=L, MeMgBr(1.4 M in THF/EF<l, 1.5 mL, 2.1 mmol)o] HA7IE AT, H7}3lk Zo

7] EFELS 2 h 5 A2 mukEdY. A weE EstE A NaH(0;(20 mL) 2 X" o 1,

EtOAc(3x30 mL) & FEH3Att. A7) Agd FE2=2 79 NS0, AolA A=A, A3g Fo, 47 &
=
o

e

K

~

=

> mlm flo

—

= b

fl

= EF b SlelA FHHAL, Y] JFAES AF A 28 A2etEIH T (Et0Ac/ A, 2:3 WA
5:1)°ﬂ oa) A7t AelA A, HNR S 71E= 1 : 4 9o REYA oA ] v ge 2= do Al
FE(0.24 g, 79 9)2EA Z3E (R & S)-1-((3aR,5R,6R, 7R, 7aR)-6-(M A LA ) -2-(T) W H o}m] 1 )-7-ZF 0 2 -

5,6,7,7a—EﬂEE} Sl =2 -3al-] 2k [ 3, 2-d | ] o} E-5- ) ol & o] 5 H Tt

A7 E4(0.240 g, 0.677 mmol) AAd 3 o 7]AE AAE AFE38te] BClI; 3 €4 @R = STHThe above
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material was deprotected with BCl; using the procedure described for Example 3). Z@3 A" IA=ZnE

2203 (1.0 M NH; in MeOH/DCM, 1:12)el &) A&7} AdlA AA3 Zo], A7 TA] 3}a2e] EaZo]

1YPE(0.161 g, 90 HEA FEHAG. i @ ol 7] EFEL Prep-Chiral-HPLC (A, Chiralpak
%4}, phase A, &AF; phase B, ol¥+2 with

IC (SFC), 2%25 cm, 5 um, Chiral-P(IC)002S091C00CI-MI001; ©]
0.1% DEA (10 % °l®h&, 30 min)ol ofa] Felso], WA ugd==2A (3aR,5R,6R,7R,7aR)-2-(H | Eolr) &)~
T-EF 2 2-5-((S)-1-3| =F Aol &)-5,6,7, 7a- Bl E&}3| = 2-3all-7] 2} = [3, 2-d ] E] o} E-6-& (68 mg)7} F5 A
o} H NMR (400 MHz, DO) & 6.24 (d, J = 6.9 Hz, 1), 4.79 (td, J = 4.2, 45.4 Hz, 1H), 4.41-4.36 (m,
M), 3.93-3.83 (m, 2H), 3.29-3.24 (m, 1H), 2.90 (s, 6H), 1.13 (d, J = 6.6 Hz, 3W); MS, (ES, m/z)
D] 265.0. =4 mEEZA (3aR,5R,6R,7R,7aR)-2- (T M| &l obu] i) -7-Z2 9 2-5-((R)-1-3] =2 Aol & )-
5.6,7,7a-E1 2213 = 2-3all- 9 2} = [3,2-d | ] o} Z—6-2 (22 mg)7} EF EEATH ' NMR (400 Miz, D) &
6.26 (d, J=6.9 Hz, 1H), 4.78 (td, J = 4.2, 45.4 Hz, 1H), 4.42-4.34 (m, 1H), 3.99-3.95 (m, 1H), 3.89-
3.80 (m, 1H), 3.54-3.50 (m, 1), 2.91 (s, 6H), 1.14 (d, J = 6.6 Hz, 30). NS, (ES, m/z) W] 265.0.

A 7 & 8

(3aR,5S,6R, 7R, 7aR)-2-(ddo}lu| = )-7-Z2F 2 2-5-((R)-2,2,2-Eg EF Q0 2-1-3| =E A9 €)-5,6,7,7a-H E
g} = 2-3aH-9 &= [3,2-d] Elo}&-6-2 L (3aR,5S,6R,7R,7aR)-2-(d Ho}u| x)-7-EF 2 2-5-((S)-2,2,2-E 3
EF22-1-3|=8A9€)-5,6,7,7Ta-H ES}3| ==2-3al-3 &= [3,2-d] E] o} &-6-2

OH OH
0.8 (ONGY
FsC FaC
3 )—NH 3 )—NH
HO\" "lN \_ HO\" "’N \_

T4 THF(8 mL)ollA] tert—HF9 ((3aR,5S,6R,7R,7aR)-6-(MA KA )-7-EF L 2-5-L 25 6,7, 7a-HEZ}S| =2
-3al-¥ &} = [3,2-d] E]o}E-2-A) (o &) 7L =nIH o] E (0.410 g, 0.936 mmol) = TMSCFs (0.266 g, 1.87 mmol)2]
g-ofo TBAF(1.0 M in THF, 0.040 mL, 0.040 mmol)7} #H7}E k. H7ket Foll, 7] kg EFEL2 2 h F<t
Aeoa wurE el TBAF (1.0 M in THF, 1.5 wL, 1.5 mmol)¢] ¥ tt& X7} H7}E R, A7) 2ZEL
T OE 16 h 5 oA wnkEddn. agla i vl 7] vk 892 Et0Ac(20 mL) 2 9
AGAT. A7) Fr1ES FREA, A7) FAL Et0Ac(20 mb) &2 FEEAY. AV A4gd FE2ELS ¢
Na,S0; oA AzEArt. 33k Folx, A7 &uls 4F b stollA FdEAL, A7) & T E
W4 AY Z=rbE 1 (BtOAc/HA, 1:10 WA 1:3)e] ola) A7k Ada Ao, H MR & 7|22 1 :
1.059] FEJA o] @A HES Zhe d2 TN 2A(0.355 g, 75%)ZA tert-%¥E ((3aR,5R,6R,7R,7aR)-
6-(MASA)-7T-ZF22-5-((R & 9)-2,2,2-EFZF L 2-1-3| =2 A &)-5,6,7,7a-H EZ}s| = 2-3all-3] 2}
[3,2-d]E]o}E-2-4) (&) 7t 2 x| o] EV} =5 =] §T.

47] =4(0.350 g, 0.688 mmol) Al 3 o Z|AE 7] HAAE ARESte] BCl; &= HRIHAT. 4
A9 Z2vlEa 9 (1.0 M NH; in MeOH/DCM, 1:15)0] <3k Az} Aol Aal 2 R, @ uy
(3aR,5S,6R, 7R, 7aR)-2- (o &o}n| =)-7-Z 2 2 2-5-((R)-2,2,2-EF EF L 2-1-3| =5 Ao € )-5,6,7,7a~H|
&= 2 -3al-9 2} [ 3,2-d | E] o} E-6-2 (0.082 g, 37 )7} S5 UTH  H MR (400 Mz, CD:OD) & 6.34 (d, J
= 6.6 Hz, 1), 4.93-4.78 (m, 1H), 4.39-4.33 (m, 1H), 4.26-4.20 (m, 1H), 4.07-4.00 (m, 1H), 3.79 (d, J
= 9.6 Hz, 1H), 3.34-3.23 (m, 2H), 1.18 (¢, J = 7.2 Hz, 3H); C NMR (100 MHz, CD:OD) & 163.67, 126.42
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(q, J=281.0 Hz), 96.08 (d, J = 177.7 Hz), 90.22 (d, J = 1.3 Hz), 73.66 (d, J = 25.4 Hz), 71.74-71.67
(m), 69.08 (q, J = 30.3 Hz), 68.00 (d, J = 24.1 Hz), 39.77, 14.87; MS, (ES, m/7) [M+H] 319.1.
AEERA (3aR,5S,6R, 7R, 7aR)-2- (e & o}u = )-7-ZF ¢ Z-5-((9)-2,2,2-EFZF L Z-1-3| =2 Ao & )-
5,6,7,7a-E| E&} 3] =2 -3aH-3 &} 1= [ 3, 2-d] E] o} Z-6-2(0.074 g, 34 %)7} T3 Eg =} HONMR (400 MHz,
CDOD) & 6.28 (d, J = 6.6 Hz, 1), 4.98-4.84 (m, 1H), 4.49-4.43 (m, 1H), 4.12-4.04 (m, 2H), 3.75 (dd,
J =54, 88 Hz, 1H), 3.34-3.23 (m, 2H), 1.18 (t, J = 7.2 Hz, 3H); "C NMR (100 MHz, CDOD) & 163.43,
126.14 (q, J = 280.8 Hz), 94.24 (d, J = 176.5 Hz), 89.42 (d, J = 1.4 Hz), 73.84 (d, J = 26.3 Hz),
72.91-72.88 (m), 72.10 (q, J = 29.9 Hz), 69.74 (d, J = 24.7 Hz), 39.87, 14.93; NS, (ES, m/z) [MH]"

319.1.
[0270] 31719 AAel= AAld 7 2 8 o 7|AE olg A fARS At whel 4= A
[0271] [£ 2]
A T= o=
(3aR,55,6R, 7R, 7aR)-7-22 2 2 -2-(H| & 0}0| )-5-((R)-
9 222-EB|EEQ2-1-5|EEA|0f| E)-5,6,7,7a-H| E 2}3]|
E 2-33H-T| 2} [3,2-d] E| O} =-6-2

'H NMR (400 MHz, CD;0D) & 6.34 (d, / = 6.5 Hz, 1H), 4.84 (td, / = 4.7, 47.7 Hz, 1H), 4.34 (td,
J = 5.6, 14.0 Hz, 1H), 422-4.19 (m, 1H), 4.06-3.97 (m, 1H), 3.77 (d, / = 9.6 Hz, 1H), 2.85 (s,
3H); 3C NMR (100 MHz, CD;0OD) & 164.48, 126.41 (g, / = 281.2 Hz), 96.18 (d, / = 177.8 Hz),
90.61 (d, /= 3.4 Hz), 73.81 (d, /= 25.3 Hz), 71.75-71.68 (m), 69.07 (q, / = 30.3 Hz), 68.00 (d,
/=242 Hz), 30.60; MS, (ES, m/2 [M+H]* 305.1.

A0 o
(3aR,55,6R 7R 7aR)-7-B 2 2 2-2-(H| 20} 0| k)-5-((9)-
10 222-EE|ERQ2-1-8|E2A|0)|2)-5,67 7a-E| E2}|

E 2-3aH-1| 2t [3,2-d]E| O} &-6-2

'H NMR (400 MHz, CD;0D) 6 6.28 (d, / = 6.6 Hz, 1H), 4.96-4.82 (m, 1H), 4.47-4.42 (m, 1H),
4.11-4.02 (m, 2H), 3.73 (dd, / = 5.3, 8.8 Hz, 1H), 2.85 (s, 3H); 3C NMR (100 MHz, CD;OD) 6
164.31, 126.16 (q, / = 280.1 Hz), 94.39 (d, / = 176.6 Hz), 89.78 (d, / = 1.6 Hz), 7403 (d, / =
19.9 Hz), 73.01-72.96 (m), 72.06 (q, / = 29.9 Hz), 69.71 (d, / = 24.7 Hz), 30.74; MS, (ES, m/2)

[M+H]* 305.1.
[0272]
[0273] A4 11 & 12
[0274] (3aR,5S,6R, 7R, 7aR)-2- (T Wl do}u]| 2 )-7-ZE2 0 2-5-((R)-2,2,2-EB ZF 2 2-1-3| =EAX 9 €)-5,6,7,7a-H E

g3 =2-3al-v 8= [3,2-d] Elo}=-6-2 © (3aR,5S,6R,7R,7aR)-2-(t] W& o}u| 2 )-7-EF 2 2-5-((9)-2,2,2-E
EFQ2-1-3|=2A|9E)-5,6,7,7Ta-H E&} 3| =2-3al-¥ &} [ 3, 2-d] E] o} =-6-
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OH OH
e N NS,/ FC N NS/
7N /7N
HO\\ 'IN \ Ho\\ 'IN \
F F

((3aR,5R,6R,7R,7aR)-6-(A A LA ) -2- ()W D o}n| x)-7-ZF 9 2-5 6,7, 7a-H| E&} 8] = 2 -3al-3] 2} = [ 3, 2-d ] E]
o}Z-5-) M EFL(0.290 g, 0.852 mmol), AAd 9 o] 7|AE wle} Zo] TMSCR:E AHel®, AAHA Z+=
(3aR,5S,6R,7R,7aR)-6-(Hl A& A )-2- ()| & o}u| 2 )-7-ZF Q0 25 6,7, 7a-F| Eg} 3| = 2-3al-3] 2} = [ 3, 2-d ] E]
olZ-5-7t2WH B =5 AT Y3, Al 5 o 71" vk} F2 Swern AFSIEAT. AF ZEH HAH A
2okE e 9 (Bt0Ac/32Y, 2:3 WA 4:1)9] 23] A7t AclA AT Fol, U NRS 7]E= 1.4 1 19] 53
A oldAA Y HES zZtE e P 1FE(0.230 g, 66 %) EA] tert—FE ((3aR,5R,6R,7R,7aR)-6- (A =
AN-7T-ZF202-5-((R & $)-2.2,2-EgZF o 2-1-3| =2 A9 HE)-5,6,7,7a-H E&}8| = 2-3al-9 2} =[3,2-d] E]
o}Z-2-)(diMe) 72 o] EV} F5 = Q).

al
3z
=

A7) BA(0.230 ¢, 0.563 mmol)L AAld 3 o 7|AE AES ALL5e BCL,Z BRIFHPTY. Ze4 29 3
ZupE e (1.0 M NH; in MeOH/DCM, 1:16)¢l o3 A=zt AelA AHA 2 &= WA 1ZEZA
(3aR,5S,6R, 7R, 7aR)-2-(C & o} ) -7-EF 2 2-5-((R)-2,2,2-E EF 2 2-1-3| =5 A|9|€)-5,6,7,7a-H E

28] = 2-3al-9] 2} [3, 2-d | E] o} Z-6-2 (0.060 g, 33 %)o] AZHAH  H NR (400 Miz, CD,0D) & 6.36 (d,
J=6.6Hz, 1H), 4.84 (td, J = 4.8, 47.8 Hz, 1H), 4.45 (td, J = 4.5, 14.0 Hz, 1H), 4.25-4.19 (m, 1H),
4.05-3.97 (m, 1), 3.76 (d, J = 9.6 llz, 1), 3.01 (s, 6H); C NMR (100 Milz, CD:OD) & 166.08, 126.42
(q, J=281.1Hz), 96.22 (d, J =177.9 Hz), 91.23 (d, J = 3.5 Hz), 74.13 (d, J = 25.3 Hz), 71.87-71.80

(m), 69.04 (q, J=30.3 Hz), 67.97 (d, J = 24.1 Hz), 40.38; MS, (ES, m/z) [M+H]+ 319.1. 9N I¥PEFZ
4] (3aR,5S,6R,7R,7aR)-2- (W o} v = )-7T-FF 2 2-5-((5)-2,2,2-EB| EF L 2-1-3| =5 Ao & )-5,6,7, 7Ta—H]

Ee}s| = 2-3al-7]2h e [3, 2-d] E] o} E-6-2(0.074 g, 41%)7} E3k REEch H MR (400 MHz, CDOD) &
6.32 (d, J=6.41Hz, 1), 4.90 (ddd, J = 3.2, 4.3, 46.2 Hz, 1H), 4.51-4.45 (m, 1H), 4.14-4.04 (m, 2I1),
3.74 (dd, J = 4.9, 8.8 Hz, 1), 3.04 (s, 6H); C MR (100 Miz, CDOD) & 165.93 (d, J = 2.7 Hz),
126.13 (q, J = 280.8 Hz), 94.28 (d, J = 176.7 Hz), 90.28 (d, J = 1.6 Hz), 74.07 (d, J = 26.3 liz),
73.09-73.05 (m), 71.97 (q, J = 29.9 Hz), 69.63 (d, J = 24.9 Hz), 40.50; MS, (ES, m/2) [M#]" 319.1.

Ao 13 & 14

(3aR, 5R, 6S,7aR)-2- (el € o}r] =)-5-((S)-1-3| =F A9 €)-5,6,7,7a-E| E&} 3| = Z-3al-7] &} =[ 3, 2-d] E] o} &~
6-2 % (3aR,5R,6S,7aR)-2-(dEo}u| =)-5-((R)-1-3| =ZA| 9 €)-5,6,7, 7a-H| E&} 5| = 2-3al-¥ 2} =[ 3, 2-d] E]
o}Z=-6-&

=

/\O .\\\S .\\\S
H O\\\« "IIN H o\\\ *p N

EZ4d1(60 mL)olA ((3aR,5R,6S,7R,7aR)-6-(HZL2A)-2-((tert-F-EA 721 ) (o €l ) o}n] 12 ) -7-3] == A] -

lllo
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5,6,7,7a- Bl E&}3] = 2-3al-3] 2} [3,2-d ] E] o} &-5-U )l WlZzof|o]E (2.60 g, 4.68 mmol) ¥ thio-CDI (90%
tech, 2.0 g, 10.0 mmol)2] EFEL 16 h &<k 95 CollA w=Ect. PZFAZ Fof, 7] &rlle= &4 4F
st AAEQIL, A7) FAELS A5 24 29 ARvE2 9 (Et0Ac/ AL, 1:3 WA 2:3)0lA Ao,
A 1FE(3.00 g, 96 %) EA (3aR,5R,6S,7R,7aR)-7-((1H-°] 1|} Z-1-7} 2 B =F] 2 Y (carbonothioyl))2A])-
S-((Mz=dSADHE)-2-((tert-F-FA7F2R ) (") b1 12)-5,6,7, 7a-H E 2} 8] = 2-3al-¥| 2} [ 3, 2-d ] E] o}
-6-9 WzololEl £5HAT. H NMR (400 Miz, CDCl) & 8.76 (s, 1H), 8.08-7.94 (m, 4H), 7.70 (s,

M), 7.57-7.37 (m, 6H), 7.18 (s, 1H), 6.36 (dd, J = 1.9, 3.7 Hz, 1H), 6.17 (d, J = 7.1 Hz, 1H), 5.54
(td, J=1.2, 9.2 Hz, 1H), 4.70-4.67 (m, 1H), 4.60 (dd, J = 3.2, 12.1 Hz, 1H), 4.42 (dd, J =5.1, 12.1
Hz, 1H), 4.11-4.08 (m, 1H), 4.05-3.97 (m, 2H), 1.56 (s, 9H), 1.22 (t, J = 7.2 Hz, 3H).

"

Eoty B4 EZQA/THR(30/40 mL)olA A7) Z2(3.00 g, 4.50 mmol), ETFEE 4235 (tributyltin
hydride)(2.91 g, 10.0 mmol) % ABCN (0.085 mg, 0.35 mmol)®] &FEo| 4 h F<+ SFabHA wWrE v}
WAL Fo, A7 &l A 4E stdA AAEIL, 4V FAdES A Ed4 AY ARnEHT
(EtOAc/EAE, 1:10 WA 1:3)ellA AAES, WA uFHE(1.60 g, 66 %)ZA ((3aR,5R,6S,7aR)-6-(MFLS
ADN=-2-((tert-F-FA7t21d) (&) olu| =)-5,6,7, 7Ta-El E&}3| = 2-3all-¥] 2} = [ 3, 2-d | E] o} Z-5- ) v & Wl =]

olEV} E5H I ' NMR (400 MHz, CDCl3) & 8.03-7.94 (m, 4H), 7.57-7.52 (m, 2H), 7.44-7.35 (m, 4H),

off

&l

6.07 (d, J= 7.2 Hz, 1H), 5.44-5.40 (m, 1H), 4.52-4.41 (m, 3H), 4.06-3.96 (m, 3H), 2.70-2.64 (m, 1H),
2.47-2.40 (m, 1H), 1.56 (s, 9H), 1.18 (t, J = 7.2 Hz, 3H).

471 24(1.6 g, 3.0 mmol)> AAJe] 3 o 7|AE dAE AREste] K0, 2 Wlzd-gdrasde. 4] A

2 g EvuE 1283 (MeOH/DCM, 1:20)0] &3] A7t AoA AAE T, tert-5€ o & ((3aR,5R,6S,7aR)-6-3]
EZA-5-(3 =EFAWE )-5,6,7,7a-H E 8| = 2-3all-3] 2} = [3,2-d | E] o} &-2- ) 7} 2 vl o] E (0.86 g, 87 %)
7 WA 1 EZA FEEU.

471 E2(0.820 g, 2.48 mmol)> AAld] 3 o ZIAlE HAE AMESEe] mono-TBDMS H.E ¥ AtH(The above
material was mono-TBDMS protected using the procedure described for Example 3). A& Zdl4] AH A=
ntE 2 #3) (Et0Ac/ S, 1:5 WX 1:2)° o9& A7t Aolx BAg Fo, tert-F¥ ((3aR,5R,6S,7aR)-5-
(((tert-F-EUmEd A d) S A E)-6-3| =FA|-5,6,7,7a-H| Eg} 6| E2-3all-3] 2} = [ 3, 2-d] H o} E-2-) (<]l
)7t o] E (0.71 g, 64 %)7F WA nFPERA FE5ET}

371 B2(0.710 g, 2.24 mmol)-2 A Al 3 o 7|AE HAE ALEsle WA BEHAY. A Zd4 A9 2
2ot E 29 (Et0Ac/E4E, 1:10 WA 1:4)ell & Azl AeA BAg Fol, tert-FE ((3aR,5R,6S,7aR)-6-
(A2 -5-(((tert-FEOma D) ) wE)-5,6,7,7a-E| E&}3] = 2-3al-3] 2= [ 3, 2-d ] E] o} Z-2-2 ) (]
) 72RO E(0.77 g, 64 %) 7F T8 £AAE LAZA F5HJA.

A7 B2(0.770 g, 1.43 mmol)S Ao 30| 7|AH HAE AFE3le] TBAFS AH-w 3 AT, A5 ZH
A= AR EIYI[E0A/AAL,  1:5 A Lol e Azt AdaA  AAZ Fd,  tert-HE
((3aR,5R,6S,7aR)-6- (Ml A& A )-5- (3| =2 A W€ )-5,6,7,7a-H| E&} 8] & 2-3al-7] 2} =3, 2-d] E] o} Z-2-2 ) (o]
g)7tZ o] Bz} Bale] BAARE Z(sticky foam)(0.61 g, 100 $)O2A F=HAck.  H NR (400 Miz,
CDCly) & 7.33-7.25 (m, 5H), 5.97 (d, J = 7.2 Hz, 1H), 4.66 (d, J = 11.6 Hz, 1H), 4.38 (d, J = 11.6
Hz, 1H), 4.36-4.33 (m, 1H), 3.86 (q, J = 7.0 Hz, 2H), 3.75-3.71 (m, 2H), 3.60-3.56 (m, 1H), 3.60-3.50
(m, 1H), 2.53-2.49 (m, 1H), 2.06-2.01 (m, 1H), 1.90 (t, J = 6.7 Hz, 1H), 1.52 (s, 9H), 1.10 (t, J =
7.0 Hz, 3H).
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[0287]

[0288]

[0289]

[0290]

[0291]

[0292]

[0293]

S==35| 10-2054744

Toll A, H0/DCM (3/5 mL)olA 7] E2(0.098 g, 0.24 mmol), EIEZFFEUEE HE3E(TBAB)(5.3 mg,

.017 mmol), 2,2,6,6-HEetHE 3] 72| d-N-524) (TEMPO) (2.6 mg, 0.017 mmol), NaHC05(0.12 g,, 1.2 mmol)¢]
%?&%oﬂ N-B 2520w = (NBS)(0.054 g, 0.30 mmol)7} A7 =Y. 7] £IES 30 min 5+ ~ 12 Tl
hE L, DAM(2%10 nL) = FEEAT. 7] A3 FE=2 - NaS0, dold AxEdnk. o3 5
o, 7] &ul= A 4 stellA FREAN, HV] AAES AE SY4 AW ARvEIHI(Et0Ac/ AT,
1210 WA Dol osf Az Aol AAlEla,  FA E£0.075 g, 75 DeEA tert-FE
((3aR,58,6S,7aR)-6-(MAEA])-5-E22U-5,6,7, 7a-E| E2}8] = 2-3al-3] 2} 1= [ 3, 2-d] Bl o}5-2-<) (el & ) 7k 2 mp

WolE7} =59tk H NWR (400 Mz, CDCly) & 9.61 (s, 1H), 7.35-7.26 (m, 5H), 6.00 (d, J = 7.2 Hz,

R
m

rl

1H), 4.67 (d, J = 11.6 Hz, 1H), 4.49 (d, J = 11.6 Hz, 1H), 4.40-4.37 (m, 1H), 4.01-3.98 (m, 2H), 3.85
(g, J=7.0 Hz, 2H), 2.62-2.59 (m, 1H), 2.05-2.01 (m, 1H), 1.52 (s, 9H), 1.08 (t, J = 7.0 Hz, 3H).

7] E2(0.065 g, 0.15 mmol)> Ao 3o 7|AE HaE ALE3to] MeMgBrZ A=At s S5 2
AZvE T I (EtOAc/AAE, 1:10 WA 2:3)o] oz A7} AA AA Fd, tert-FE ((3aR,5R,6S,7aR)-
6-(MAZAD-5-((R & S)-1-3|=EF A€ )-5,6,7,7a-H EE}3]| = 2-3all-3] 2} = 3,2-d | E] o} Z-2-Y ) (o & ) 7} =2 1}

WolE7 HNIR B 7122 1 : 1.39] 2EQA o|4AAe] uge zb WAl E(0.046 g, 70%) 024 FEH
=

471 E2(0.170 g, 0.389 mmol) AAjd] 3 o 7|AE HAE ARSI BCl; 2 gRaHAY.  ZHH dH
IZulE 289 (1.0 M NH; in MeOH/DCM, 1:14)ol 28] Aot Ao HA s Fo, A7 TH g0 TIE

o WAl TEE(0.084 g, 88 DEA FEHYY. |z ot thSo] A7) EIEL Agilent 1200 Prep-HPLC
(A=, C18, 19x50 mm, 5um; ©]5%F, water with 0.03% NH,OH, 2 CHsCN (10 % HA] 70 % in 8 min); AE7],

220 nm)oll A Eelso], WA ugFEEA (3aR,5R,6S,7aR)-2- (ol & ol 1) -5-((S)-1-8] == Ao & )-5,6,7, 7a—F]
o8] = 2-3al-5] 2h e [3,2-d | El o} E-6-2 (26 mg)7F FSEATH  H MR (400 Miz, D,0) & 6.20 (d, J = 6.3
Hz, 1H), 4.33-4.28 (m, 1H), 3.93-3.85 (m, 2H), 3.40 (dd, J= 3.9, 7.8 Hz, 1H), 3.33-3.20 (m, 2H),
2.14-2.04 (m, 2H), 1.20 (d, J = 6.6 Iz, 31, 1.17 (t, J = 7.2 Hz, 3M); MS, (ES, m/z) [M+H] 247.0.
A 2y ERA S (3aR,5R,6S,7aR)-2- (el olv] 5)-5-((R)-1-3| =5 Ao ©)-5,6,7, 7Ta-E| E 2} 3] = 2 -3aH-T] 2} 1=
[3,2-d]E]o}E-6-2 (22 mg)7F & BH 2tk M NMR (400 MHz, D.0) & 6.20 (d, J = 6.3 Hz, 1H), 4.33-
4.31 (m, 1H), 3.95-3.87 (m, 2H), 3.33-3.32 (m, 1H), 3.31-3.19 (m, 2H), 2.12 (t, J = 4.8 Hz, 2H), 1.20
(d, J=6.6Hz, 30), 1.17 (t, J= 7.2 Hz, 30); MS, (ES, m/2) [WH]" 247.0.

A4 15
(3aR,5R,6R, 7R, 7aR)-5- N B-7T-FF 2 2-2- (v o}"| =)-5,6,7, 7Ta-H| E&} 3| = 2-3all-¥] 2 = [ 3, 2-d] E] o} F-6-&

O .\\S
)—NH
HOV SN /N
F

4= DMF (20 mL)oll A thio-CDI(90 % tech, 0.60 g, 3.3 mmol), ¥ AAld 1] o8] 7|AE ule} o] 5
tert-52 ((3aR,5R,6R,7R,7aR)-6-(MALA])-7T-ZF ¢ 2-5-((R & S)-1-3|=EA|o|€)-5,6,7,7a-E| E}3]| =2~
3all-9] 2= [3,2-d]Elo}&-2-) (&) 7t 2uH ] E (0.560 g, 1.27 mmol)9] F--A] o)A dAe] EFE2 5 h
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[0294]

[0295]

[0296]

[0297]

[0298]

[0299]

SE==35| 10-2054744

Bk 95 CollA =ik, WZAZ $ol, 7] fuls 85 b St AAF S, 4] e, AE5 &
2 A8 IA=nE 29 (Et0Ac/ A, 1:3 WA 1:1)) ¢ 7} Ao HA|E o], E& Mol LA A=
Qo] FEHIT. T4 THF (20 mL)olA A7) E3AA <, BusSnH (0.873 g, 3 ) ¢
(0.030 g, 0.12 mmol)2] &3HE-2 4 h Bt SFolA W=, WA Fol, A7 &)
A AAH I, F7] FAES A ZE4 4™ A=ZetEE T (Et0Ac/ A, 1:10 WA 1:
A AAEH], FA 22A(0.28 g, 52 $)EA, tert-FE ((3aR,5R,6R,7R,7aR)-6-(¥l &2 A])-
5,6,7,7Ta- Bl E}8] =2 -3all-¥] 2} = [ 3, 2-d | E] o} &-2-) (W &) 7t 2wl o] EV} &5tk H NMR (400 MHz,
(DCly) & 7.35-7.27 (m, 5H), 6.09 (d, J = 7.3 Hz, 1H), 5.32-5.19 (m, 1H), 4.79 (d, J = 11.5 Hz, 1H),

4.52 (d, J = 11.5 Hz, 1H), 4.50-4.46 (m, 1H), 3.54-3.47 (m, 1H), 3.31 (s, 3H), 3.30-3.26 (m, 1H),
1.76-1.70 (m, 1H), 1.53 (s, 9H), 1.45-1.37 (m, 1H), 0.89 (t, J = 7.4 Hz, 3H).

- 7
=

N, skell A, - 78 CellAl §<4= DCM(10 mL)oll A “d7] E2(0.280 g, 0.660 mmol) 2 PMB (0.30 g, 2.0 mmol)<] &
el BCly (1.0 M in DCM, 2.5 mL, 2.5 mmol)7} FH7FHATE. A7) £3HEL 7] W7 #3290 2571 0 T2
HAHA ~ 3 h ek wESTh. 7] whE EES - 78 TR WZAE A, E3FE MeOH/DCME @A]¥ o
o, AXE f8 sFHJT. 7] =S S 29 aRetEaded o8] Ak A(1.0 M NH; in
MeOH/DCM, 1:15)oM AAwar, WA 318 E-(0.099 g, 64 %)Z4 (3aR,5R,6R,7R,7aR)-5-o1E-7-ZF 2 2-2-(¥
golu]1)-5,6,7, 7a-E] E2}8] = 2-3aH-9] 2} [ 3, 2-d | E] o} -6-20] S5t H MR (400 MHz, CD,OD) &

6.30 (d, J=6.6 Hz, 1H), 4.72 (dt, J =4.9, 48.0 Hz, 1H), 4.32-4.25 (m, 1H), 3.57-3.49 (m, 1H), 3.42
(dt, J = 2.8, 8.8 Hz, 1H), 2.84 (s, 3H), 1.89-1.82 (m, 1H), 1.50-1.42 (m, 1H), 0.94 (t, J = 7.4 Hz,

3H0); “C MR (100 MHz, CDsOD) & 164.64 (d, J = 1.3 Hz), 96.39 (d, J = 177.2 Hz), 91.16 (d, J = 3.7

ot

Hz), 75.20 (d, J = 4.7 Hz), 73.79 (d, J = 24.7 Hz), 72.94 (d, J = 22.3 Hz), 30.53, 26.30, 10.11; NS,
(ES, m/2) [W+H]" 235.1.

AAd 16 & 17

(3aR,5R, 63, 7aR)-5-((S)-1-3| =E AN & )-2- (& o}v]|=)-5,6,7, 7Ta-E| E&}3| =2 -3al-5] &= [3,2-d] E] 0} &~
6-2 2 (3aR,5R,6S,7aR)-5-((R)-1-3|=F A &)-2-(Wdo}u])-5,6,7,7a-E| E&}3]| = 2-3all-¥ 2} = [3,2-d] E]
olE=-6-&

OH OH
4 .n\\S o “\\\S

PN PN
Hcr@ "N H(yw N

A7 71" 2, 1-((3aR,5R,6S,7aR)-6-(HIE & A -2- (| D o}r]| =)-5,6,7, 7a-H| E&} 3] = 2 -3al-1] &} =
[3,2-d]E]o}&-5-) ol ek (0.180 g, 0.558 mmol)= AA|e] 20 o] 71AQH AA}ES AFEsle] BCly & BRI EHS

o EF94 A AEeEIH (1.0 M NH; in MeOH/DCM, 1:12)e <&l A7t AdA AHAgE Fo,

(3aR,5R,6S,7aR)-5-((S)-1-3| == A & )-2- (W o}H]| 12)-5,6,7, 7a-EH E &} 3] = 2 -3all-T] 2} [ 3, 2-d] E] o} &~
6-go] MA 7FHEF(0.105 g, 81 D) =A H FHEYA o] FAA Y EFERA FS5HIUT.

ANZEE e A7) BEA o)A EIFE(95 mg, 0.41 mmol)S, [Hrt} w2 &7 o] & A|(faster eluting
isomer), 33.8 mg] WA 1PEZA (3aR,5R,6S,7aR)-5-((S)-1-3| =F A & )-2- (W&o} =)-5,6,7,7a-H EZ}
| =2-3all-9] 2} [3,2-d]Elo}E-6-2S F5317] &, shrle] =7 ske] Prep-HPLCOl <J3] #2=H At
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[0300]

[0301]

[0302]

[0303]

[0304]

[0305]

SSEdl 10-2054744
[(Agilent 1200): Z &, X-Bridge C18; mobile phase, 50 mmol/L NHHCO; in water with 0.05 % NH,OH 2 CHsCN

(CHCN 5 % up to 20 % in 10 min); #HZ7], 220 nm UV]. (ES, m/2): [M+H]+ 233.0; 'H MR (300 MHz, D:O) &

6.12 (d, J = 6.6 Hz, 1H), 4.34-4.39 (m, 1H), 3.88-3.94 (m, 1H), 3.77-3.85 (m, 1H), 3.12-3.16 (m, 1H),
2.76 (s, 3H), 2.04-2.08 (m, 2H), 1.12 (d, J = 6.6 Hz, 3H). W wyPE=A (3aR,5R,6S,7aR)-5-((R)-
-3l =Z A o ')-2-(HEoln| 2=)-5,6,7,7a-E| E2} 3| = 2-3all-3] 2} = [3,2-d | E] o} F-6-& [ B} =& &g o]AA
A (slower eluting isomer), 21.7 mg]. (ES, m/z): [M+H]+ 933.0; H MR (300 MHz, D;0) & 6.15 (d, J = 6.6

Hz, 1H), 4.36-4.40 (m, 1H), 3.90-3.99 (m, 2H), 3.35-3.39 (m, 1H), 2.78 (s, 3H), 2.01-2.09 (m, 2H),
1.09 (d, J=16.6 Hz, 3H).

AAd 18 & 19

(3aR,5R, 6S,7aR)-2- (] v & o}u] :=)-5-((S)-1-3| =F A9 € )-5,6,7, 7Ta—E| E&} 3| = 2-3al-¥ &} = [ 3, 2-d | E] o} &
6-2 2 (3aR,5R,6S,7aR)-2-(t)HWlEo}u] = )-5-((R)-1-3| =E A 9 €)-5,6,7,7a-H E&} 3] =2-3aH-¥ &= [3,2-
dlElo}&-6-2

OH OH
A0S O .8
i / an /
RO PNt
HO" "N HO™ ‘N

0 TCollAd T4 THF (30 mL)olA (3aR,5S,6S,7aR)-6-(Hl A LA )-2-(t] W Holn| 1=)-5 6,7, 7a-H| EE} 5| = &~
3al-T) 2} = [3,2-d]E]o} Z-5-7} 23| = (1.04 g)o] &N MeMgBr (1.4 M in 1:3 THF/EF<l, 5.80 mL, 8.13
mmol)e] &No] g BFEA (dropwise) H7FEATt. gl o tsoll, A7) WHSES 20 h 59 A2
HA. A7) EHE2 0 (50 mL)2 A=A, EtOAc(2X40 mL)E FEIFHAG. 7] 48= %%%—8— 5
T NapS0, ol A Ax=H[TE. 7] fuls 3k hg slolA Fdxa, 4

((3aR,5R,6S,7aR)-6-({l A LA )-2-(t]H & o} 2)-5,6,7, 7Ta—H| E 2} 6] B 2 -3al-T| 2} = [ 3, 2-d] ] o} &-5-< ) ol &k
S (0.840 g, 77%)7F 5% 7] Y, DCMAIA 2 % WA 5 % 2 M NHs MeOH €907 &%, Agst A Ay 3

2
=
T
T,

H
F7] ZolEe, @2 FA FOorA 1-

g2otEage os) FAHATG. MS m/z 337.2 (M1, 100%); MR (400 MHz, CDCl3) o]+ H|& ~ 60 @ 405

Z2t= e HEAA ol AA e E3E9lS el (shown this was a mixture of two diastereomers with a
ratio ~60:40).

- 78 ColA DCM(5 mL)ellA 471 E2(0.260 g, 0.774 mmol)] &<ell DCM (1.0 M, 1.55 mL, 1.55 mmol)ellA]

Cl; o] &do] H =Tt 7] EFES A0 2 AA3 t¢AaL, 17 h 5 ATt 7] HgES
T oA - 78 T2 YZ4Ear, 1 : 1 & MeOH-DCM (2 mL)o] A7) WHe-&S A7) Ha) 3 vbex A7}
HAvk, &= H*HML % E2 3 W o] MeOHRE M= AT, 7] ZAAEHA @ AES, W
A FEZA (3aR,5R,6S,7aR)-2- (T W E o}u] 1) -5-(1-3| 2 Ao € )-5,6,7, Ta-H| E&} 8] & 2 -3al-9] &} -3, 2~
dlE]o}=£-6-2 (0.086 g, 45%) S $5317] Y&, DOMolA 2%-5% 2 M NH; MeOH &ojo = g2ld, Agst 24 A9

By
Oll

Zi

]
%]

ARulEg Yy o8] AHA|=

!
& e T Y wRAely

A MS m/z 247.1 (M+1, 100%); I NMR (400 MHz, MeOD) ©o]= H|& ~ 60 : 40
AAs) ERBAE e

7] E9HE(77.3 mg)<, LR T E(26.3 mg) ZA]
(3aR,5R,6S,7aR)-2- (v H| & o}m] = (8)-1-3 =2 X9 E)-5,6,7,7a-H E&}38| & 2-3all-7] &} = [ 3, 2-d ] E] o} Z-
6-&(Hoh me g2 o|gdAA)E 58}1 H&l, 719 o2 Prep-HPLCO <& #2l€th @ [(Agilent

1200 prep HPLC; Column: Sun Fire Prep C18, 19#50mm 5Sum; ©]%7}: Water with 0.03% NH,OH 2 CHsCN (5%
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[0306]

[0307]

[0308]

[0309]

[0310]

[0311]

SES06 10-2054744

CHsCN up to 35% in 10 min; FHZE7]: UV 220mnm))]; [M+H]+ 247.1; I NMR (300 MHz, DO) & 6.22 (d, J=16.9

Hz, 1H), 4.43-4.48 (m, 1H), 3.93-3.97 (m, 1H), 3.80-3.85 (m, 1H), 3.16-3.20 (m, 1H), 3.04 (s, 6H),
2.05-2.12 (m, 2H), 1.13 (d, J = 6.6 Hz, 3); ¥ WA 33E(18 mg)ZA (3aR,5R,6S,7aR)-2-(T] | o}n]
1)-5-((R)-1-3| =E A€ )-5,6,7, 7Ta-E| E&} 8| = 2-3al-9 &} = [3,2-d] E] o} F-6-& (Rt} =3 &2 o] &A).
[M+H]" 247.1; 'H MR (300 MHz, D,0) & 6.23 (d, J = 6.9 Hz, 1H), 4.47-4.49 (m, 1H), 3.95-4.05 (m, 1H),
3.91-3.94 (m, 1H), 3.38-3.41 (m, 1H), 3.06 (s, 6H), 1.97-2.12 (m, 2H), 1.08 (d, J = 6.3 Hz, 3H).

X4 20 & 21

(3aR,5S,6S,7aR)-2-(HEo}u] =)-5-((R)-2,2,2-EZ EF L 2-1-3| =& A9 €)-5,6,7, 7a-E| E&} 3| = 2-3all-¥]
ZFx[3,2-d]Eo}E-6-& E  (3aR,5S,6S,7aR)-2-(HEolu]=)-5-((5)-2,2,2-EZ EF L E-1-3|=5A| 9 €)-
5,6,7,7a-E| Eg} 3| = 2-3aH-9 &} =[3,2-d] E| o} =-6-=

OH OH
A0S Ou_ S
Fsc/\o UL >N
Ho‘u\“‘ R N \ Ho\\\" it N \

4= DMF (30 mL)olA thio-CDI (90% tech, 3.40 g, 19.1 mmol) 2 ((3aR,5R,6S,7R,7aR)-6-(HZLLA])-2-
((tert REAFEZRY) (HE)oln w)-7-3| =5 A|-5,6,7, 7a-H| E&} 3| = 2-3aH-3 2} = [ 3, 2-d] Bl o} =-5- ) v &
Hlzeo]E (5.00 g, 9.21 mmol)®] EFES 4 h & 95 TollX W et YA Fol, A7) &= 3
b §HE st A AAE, A7) ZFAEE, 2 A 33 E(5.60 g, 93 D) EA (3aR,5R,6S,7R, 7aR)-7-((1H-©]
W ThE-1-7 2 B B Q) S A )-5- (2L S A W E ) -2-((tert-F-EA 72 R H) (M ") o} 12)-5,6,7, 7Ta-EH| E
el =2 -3all-9 2} [3,2-d]HolE-6-Y Moo EE #5319, As T4 Y A=rE 2T (Et0Ac/ AT,

1:10 WA 2:3)0] oall Aot Ao AA=AH.  H NR (400 MHz, CDCl;) & 8.76 (s, 1H), 8.03-8.01 (m,

2H), 7.97-7.95 (m, 2H), 7.64-7.60 (m, 1H), 7.54-7.50 (m, 1H), 7.45 (t, J = 7.7 Hz, 2H), 7.34 (t, J =
7.7 Hz, 2H), 7.02 (s, 1H), 6.38-6.37 (m, 1H), 6.15 (d, J = 7.1 Hz, 1H), 5.56 (td, J = 1.2, 9.2 Hz,
1H), 4.70-4.67 (m, 1H), 4.58 (dd, J = 3.2, 12.1 Hz, 1H), 4.42 (dd, J = 5.1, 12.1 Hz, 1H), 4.08-4.03
(m, 1H), 3.43 (s, 3H), 1.56 (s, 9H).

&3ty F4 EFA/THF (50/50 mL)olA 7] &2 (5.60 g, 8.58 mmol), BusSnH(5.84 g, 17.0 mmol) % ABCN

0.15 g, 0.60 mmol)¢] E3FEL 16 h 59 90 TolA] wrkE AT, WzZA 3‘? 1 A7 gl #ak okE 5
A AAL I, A7) A=, A5 ZU4 A A=vEd 9 (Et0Ac/3AE, 1:10 WA 1:2)d] o&] A7}
Ao A AA o], WA THE(3.20 g, 71 %)EA ((3aR,5R,6S,7aR)-6- (aﬂ&o L A)-2-((tert-H-EA 721

1

Dy(HE)oln=)-5,6,7,7a-H EE}S| = 2-3all-9] 2} [ 3, 2-d] E] o} E&-5-L) W& Wl Zoo]EV} F=EHAT}. H
NMR (400 MHz, CDCls) & 8.03-7.98 (m, 4H), 7.58-7.49 (m, 20), 7.44-7.40 (m, 4H), 6.08 (d, J = 7.3 Hz,

~

1H), 5.44-5.40 (m, 1H), 4.49-4.40 (m, 3H), 4.07-4.03 (m, 1H), 3.35 (s, 3H), 2.64-2.59 (m, 1H), 2.44-
2.37 (m, 1H), 1.56 (s, 9H).

T MeOH (40 mL)oll A A7) &2(3.20 g, 6.08 mmol) 2 K.CO3 (0.840 g, 6.08 mmol)9 EEL 3

h
SOl M ks Ak, =efejofo]avE HZFE AL, AT Sl #at FE stel A AAEAS. 7] 3o
A" A=vkEE 9] (MeOH/DCM, 1:50 WA 1120) 1 ofs A7k AellA A=), My ugE
P)EA tert—F8 ((3aR,5R,6S,7aR)-6-3] E=FA-5-(3| EFA| WY )-5,6,7,7a-H| E2} 6] = 2 -3all-7| 2} = [3,2-d]

o}Z-2-9l) (W g) 72 utdo| Bl SEHth.  H NIR (400 MHz, CDCly) & 5.91 (d, J = 6.9 Hz, 1H), 4.36-
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4.32 (m, 1H), 3.89-3.85 (m, 1H), 3.81-3.75 (m, 1H), 3.65-3.59 (m, 1H), 3.38-3.34 (m, 1H), 3.33 (s,
3H), 2.48-2.43 (m, 1H), 2.32 (d, J = 10.7 Hz, 1H), 2.17-2.11 (m, 1H), 1.84 (t, J = 6.3 Hz, 1H), 1.54
(s, 9H).

0 TCollA, < DMF(30 mL)olA A7l E4(1.82 g, 5.72 mmol) % o]m|t}2(1.17 g, 17.2 mmol)e] &
TBDMSCI (0.952 g, 6.32 mmol)7} H7I=EQict. A7 £¢EL 16 h §¢F A2 wwtE s, Et,0 (100 mL) 2
G100 mL) 2 A HJY. A7) f715S F1ER, A7) 742 Et0 (50 mb) 2 F2HATE. A7) Ad
2 H0 (50 mL)Z AF 3L, F NaS0, oAl AxRHAY. oAs Fof, A7) Sule= 34 4H 3
oA THH I, A7) HAES AF9 ZH4 ¥ AZvEHI(EtOAc/ A, 1:10 WA 1:2)o] <93 A&7t
Ao AA|wo], A ZAAYE 22U(2.30 g, 93 %) EA tert-FE ((3aR,5R,6S,7aR)-5-(((tert-F-Etjm e
AR SAD)HE)-6-3 =5 A]-5,6,7,7a-H E&}s| =2-3all-3] 2} =[3,2-d | E] o} &-2- ) (W &) 7} vt 0] EV} 5

1

=tk H MMR (400 MHz, CDCl;) & 5.92 (d, J = 6.8 Hz, 1H), 4.31-4.28 (m, 1H), 3.92-3.90 (m, 1H),

)
e
e
i

3.73 (d, J =4.6 Hz, 21), 3.35-3.31 (m, 1H), 3.33 (s, 3H), 2.41 (d, J = 9.4 Hz, 1H), 2.41-2.36 (m,
1H), 2.18-2.12 (m, 1H), 1.54 (s, 9H), 0.89 (s, 9H), 0.06 (s, 6H).

0 CTolA, F DMF (25 mL)olA A7) E2(2.78 g, 6.45 mmol) © BuNI (0.238 g, 0.645 mmol)e] &

2

NaH(60 % in "ulZ <2<, 0.335 g, 8.38 mmol)o] H7IEJct. NaHY H7b Fo, A7) ws 3=
BnBr(1.93 g, 11.3 mmol)7} HA7}= At 7] E£3EL 16 h & A4 wukE s, Et,00100 mL) 2 23}
NH,CI(100 mL)o.Z 3AEATt. A7) §712S F-15a, A7) £ Et0(2X40 nL) 2 F2H Yok, A7)
e FZES A5(80 nl)E AAHE I, FF NaS0, AollA AxRFUT. st o, Ay &= 3k ¢k

stoll Al SE A, A7) B2 s E¥4 438 A2ReEI(Et0Ac/ AL, 1:10 WA 1:4)] 93] A7t
Ao A AAES, FAM IZAAZE 2A(2.76 g, 82%)2A tert-FE  ((3aR,5R,6S,7aR)-6-(¥l A2 A])-5-
(((tert-F-euuaAdad) A E)-5,6,7,7a-H E&}8]| = 2-3aH-5] 2} = [ 3, 2-d ] E] o} Z-2- °1)(uﬂ%)7}‘c’ﬂ}uﬂ°1

7} =%k, H NMR (400 MHz, CDCly) & 7.36-7.27 (m, 5H). 6.02 (d, J = 7.1 Hz, 1H), 4.67 (d, J =

I Th R i -

11.6 Hz, 1H), 4.40 (d, J = 11.6 Hz, 1H), 4.34-4.30 (m, 1H), 3.83-3.78 (m, 1H), 3.77-3.69 (m, 2H),
3.53-3.50 (m, 1H), 3.29 (s, 3H), 2.44-2.39 (m, 1H), 2.14-2.08 (m, 1H), 1.52 (s, 9H), 0.88 (s, 9H),
0.04 (s, 6H).

0 CellA, THF (20 mL)oA 7] E2(2.7 g, 5.2 mmol)e] &<fo] TBAF (1.0 M in THF, 12.0 mL, 12.0 mmol)7}
A7, HAArE $o, ) wke E3ES 2 h Tob ALoA wwHkE A, EtOAc(40 mL) 2 94(80 mL) 2
ETE. A7 #F715S SEEAR, 7] AL EBtOAc(2x50 mL)E FEEHAT. A7) Add FEES
T4 NagS0y el Al Az==HAY.  oJ3sk o, 7] §rl= @2t o shollA Td=a, 47 FolEe 2 &
Al A7 AZetE2 I (Et0Ac/ &Y, 1:5 WA 1:D)ell o3 A7t AelA AAF o], FA4 ZAAT= F(2.0
g, 94 B)o2A tert-FE ((3aR,5R,6S,7aR)-6-(MALA])-5-(3]| EFA|HE)-5,6,7,7Ta-E| E&}s] =2 -3aH-7] 2}

=[3,2-d]Elo}E-2-9) (WE) 7t2ntH o] EV} F=E5E ), HONR (400 MHz, CDCl;) & 7.37-7.27 (m, 5H),

6.01 (d, J = 7.2 Hz, 1H), 4.69 (d, J = 11.6 Hz, 1H), 4.40 (d, J = 11.6 Hz, 1H), 4.36-4.34 (m, 1H),
3.77-3.72 (m, 2H), 3.62-3.54 (m, 2H), 3.30 (s, 3H), 2.53-2.48 (m, 1H), 2.09-2.02 (m, 1H), 1.71 (t, J =
6.3 Hz, 1H), 1.53 (s, 9H).

0 TColA, DCM (20 mL)ol A 7] E2(0.663 g, 1.62 m)ﬁiﬂ%ﬂWPﬂl7g276mmﬁ}ﬂﬂﬂﬁﬂ
1.5 h B¢k Ao wwtel Fo | A7) vke E3EL Et,0 (30 mL) 2 A% tSo A2E 93] FF5EA.
NasS:05 (2 g)¢F 7 E3te =4 NallCO; €9(30 mL)o] H7Fe i, A7) EEL EtOAc(2X50 mL) & FEH
o A7) A¥E FEES T NapS0, ellA AxHSAT.  o7sk o, 7] Sule 3AE o4E steA S

_73_



[0316]

[0317]

[0318]

SE==35| 10-2054744

Ha, A7 ZAELS s S5 29 iiﬂ}EZﬂM(EtOAc/@m, 1:10 WA 2:3)el 2j&] A7} Aol AHA
o, MM Z(0.57 g, 86 %2 tert-FE ((3aR,5S,6S,7aR)-6-(HALA])-5-FET-5 6,7 7Ta-HE#}3| =

2-3all-9 2+ [3,2-d]go}E-2-¢) (W E) 7 2vlH o] EE 533}, HONR (500 MHz, CDCl;) & 9.63 (s,
M), 7.36-7.27 (m, 5H), 6.04 (d, J = 7.2 Hz, 1), 4.69 (d, J = 11.5 Hz, 1H), 4.50 (d, J = 11.5 Hz,

1H), 4.43-4.39 (m, 1H), 4.07 (d, J = 8.0 Hz), 4.02-3.99 (m, 1H), 3.29 (s, 3H), 2.64-2.59 (m, 1H),
2.10-2.03 (m, 1H), 1.53 (s, 9H).

4= THF(6 mL)ollA A7) E2(0.17 g, 0.42 mmol) = TMSCF; (0.12 g, 0.84 mmol)9] &Mo TBAF (1.0 M in
THF, 0.020 mL, 0.020 mmol)e] F7}=Edct. #7138k Fo, A7) whe E3E2 2 h ¢ ALox wykE g},
TBAF (1.0 M in THF, 0.60 mL, 0.60 mmol)¢] T t}2 w®iX](batch)7} H7}E AL, A7
WHrE QY. a3 3 g A7) HES 8ole [Ft0Ac(20 ml) 2

A7 7715 FREALD, AV FAS Et0Ac(20 nL)E FEEAT. 7] 2dE FEELS 4 NayS0, Aol A
AxEAT. g3k FTof | A7) Sue= AF FE slolA FE A, 37
A A2vtEI I (Et0Ac/E4E, 1:4 UI1X] 1:1)el 93] A7t deoA =], €2 9 2AdRA tert—F
e ((3aR,5R,6S,7aR)-6-(MASA)-5-((5)-2,2,2-EB| EF L 2-1-3| =F Ao & )-5,6,7, 7Ta—H| E &} 3] = 2-3all- 7]
2}-[3,2-d]Elo}E-2-) (W E) 7+ ExH 0] E(0.060 g, 30%)7} == AT H ONMR (400 MHz, CDCly) & 7.33-

7.27 (m, 5H), 6.01 (d, J = 7.4 Hz, 1H), 4.69 (d, J = 11.0 Hz, 1H), 4.43-4.35 (m, 2H), 4.08-3.99 (m,
2H), 3.75 (dd, J = 5.6, 7.9 Hz, 1H), 3.26 (s, 3H), 2.63-2.57 (m, 1H), 2.09-2.03 (m, 1H), 1.52 (s, 9H).
g Aol odRA tert-HE ((3aR,5R,6S,7aR)-6-(HIA A )-5-((R)-2,2,2-ET]| &EF L 2-1-3| =F A & )~
5,6,7,7a—E1]Ea}lei—3aH—u4Eh 3,2-d]EolE-2-d) (M) 712 0] E(0.052 g, 26%)7F 3 FFH AT}
" NMR (400 MHz, CDCls) & 7.36-7.27 (m, SH), 6.05 (d, J = 7.2 Hz, 1H), 4.79 (d, J = 11.5 Hz, 1H), 4.41

(d, J = 11.5 Hz, 1H), 4.35-4.31 (m, 1H), 4.03-3.98 (m, 1H), 3.93-3.89 (m, 1H), 3.77 (d, J = 8.6 Hz,
1), 3.29 (s, 3H), 2.45-2.39 (m, 1H), 2.15-2.09 (m, 1H), 1.52 (s, 9H).

Ny Foll Al - 78 CollA, F4= DCM(5 mL)olA tert-F¥ ((3aR,5R,6S,7aR)-6-(HE S A])-5-((R)-2,2,2-E| &F
2 2-1-3| =2 €)-5,6,7, 7a-H E&} 8] = 2-3aH-9] &= [ 3, 2-d | E] o} F-2-<) (W] & ) 7} 2 v} 0] E (0. 052 g,

0.11 mmol) = PMB (0.10 g, 0.67 mmol)ell BCl4(1.0 M in DCM, 0.60 mL, 0.60 mmol)o] 7}, A7) &3
B2 ~ 3 h BeF adtE AN, A W7t 2o X710 TR ulgxHA ~ 3 h B¢k s Ae. A7) vks
FFELS - 78 ColA WAHT, E3E MeOH/DOMO.Z AXE thLo] AZRE 93 =5t A7) FoqEL
Z 7 =

F A" A2ebEa2d9(1.0 M NH; in MeOH/DCM, 1:12)¢ &) A7} Aojx Ao, Ml 118 E(0.023
g, 74 BEA (3aR,5S,6S,7aR)-2-(HEolm] 2)-5-((R)-2,2,2-EE ZF Q2 2-1-3| == A| | &)-5,6,7,7a-E| E&}3]
= 2-3al-9] 2} [3,2-d] Bl o} E-6-27F FEHAT.  H NR (400 Mz, CDOD) & 6.21 (d, J = 6.4 Hz, 1M),
4.29-4.24 (m, 1H), 4.21-4.15 (m, 1H), 4.01-3.96 (m, 1H), 3.70 (d, J = 8.8 Hz, 1H), 2.83 (s, 3H), 2.22-
2.16 (m, 1), 2.08-2.01 (m, 1H); C MMR (100 MHz, CDOD) & 163.69, 126.47 (q, J = 281.2 Hz), 91.73,

73.5 (br.), 69.62 (q, J = 30.1Hz), 69.34, 64.60, 35.16, 30.60; MS, (ES, m/z) [M+H]+ 287.1.

Ny Fell A - 78 CollA, T4 DCM(4 mL)ol A tert-FE ((3aR,5R,6S,7aR)-6-(HASA])-5-((S)-2,2,2-E ZF

LE2-1-3|=F A ")-5,6,7,7a-EHl Eg}s| =2 -3aH-9] 2t [ 3, 2-d ] El o}&-2- ) (M &) 728k o] E - (0.060 g,
0.13 mmol) 2 PMB (0.10 g, 0.67 mmol)e] BCl; (1.0 M in DCM, 0.60 mL, 0.60 mmol)7} H7}& ek, A7) =

FE2, W7 Fxe 252710 T2 d9AHA ~ 3 h ¢ wwtEde. 7] vhs EFE2 - 78 Tollx ¥z
7131, =€ MeOH/DOMZE AAE thgoll, xS s sFEJT. 7] doled =44 243 A=vt=aql
¥ (1.0 M NH; in MeOH/DCM, 1:12)ell ofsf ezt Aox AA o], WM ugdE(0.030 g, 82%)=A

(3aR,5S,6S,7aR)-2- (W ol = )-5-((5)-2,2,2-Eg| EF 2 2-1-3| =5 A &)-5,6,7,7a-H E&}3| = 2-3all-9

> m
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2}-[3,2-d]Elo}E-6-27} FE5H AT}, HONVR (400 MHz, CDOD) & 6.15 (d, J = 6.5 Hz, 1H), 4.38-4.34
(m, 1H), 4.11-4.07 (n, 1H), 4.05-3.98 (m, 1H), 3.68 (dd, J = 5.6, 7.1 Hz), 2.84 (s, 3H), 2.20-2.09 (m,
oH): C NMR (100 MHz, CDOD) & 163.99, 126.24 (q, J = 280.7 Hz), 91.08, 75.0 (br.), 72.12 (q, J =

29.7 Hz), 70.17, 67.00, 33.65, 30.80; MS, (ES, m/2) [M+H]+ 287.1.

X 22 & 23

(3aR,5S,6S,7aR)-2- (v & o}m| =)-5-((R)-2,2,2-E | EF L Z-1-3| =& A9 €)-5,6,7,7a-E| E&} 3] = 2-3all-
92} [3,2-d]Elo}E-6-2 % (3aR,5S,6S,7aR)-2- (]| &o}n| =)-5-((S)-2,2,2-E ZFQ2-1-3|=Z A9 €)-
5,6,7,7a-B| E&} 3| = 2-3al-3] 8} =[3,2-d] E] 0} Z-6-2

OH OH

0]
F3C 0 ..\\\S / F3C ..\\\S /

4 N ' />—N
H o\‘\\' "y N \ H 0\‘\~' iy N \
A2 A F4 THF(15 mL)elA (3aR,5S,6S,7aR)-6-(l A A -2-(c] W& o}r] %-)-5,6,7,7a~H| E &3] = 2-3all-7]

Z4-[3,2-d] HO}%—E)—?}E%HFG]E (0.650 g)o &M TMSCF4(0.750 ml, 5.08 mmol)7} ZFH7tel the,

TBAF(1.0 M in THF, 0.10 mL, 0.10 mmol)7} H7FE Ut A7) 928 2 h ok Ao wyky e, = o
2.50 mLe] TBAF (1.0 M in THF)7} H7}EAa, A7) E3E& b Sk, g
¢§}% 472 NallC0;(30 mL) 2 3B|A =3, EtOAc(2X20 nL) 2 FEHATH. 7] A8d FE2E52 FF NaSo,
Aol Al AxFAJT. A7 Eule B4 dE SlolA SEEa, AV FoEL, €2 34 %EEH 1-
((3aR,5R,6S,7aR)-6-(H A A )-2-(H | Ho}u] :=)-5 6,7, 7a-H E &} 3| = 2-3aH-3 2} =3, 2-d] E] o} Z-5-
2,2,2-E8]ZF 02 er8(0.274 g, 35 B)E 5317 Y8, DCMAlA 1 % WA 3 % 2 M NHy MeOH &4
H, Aggt A A9 g2etEag o] o& AAEACE. MS m/z 391.1 (M+1, 100%). F 719 FEIA o=
Aol FA M S (estimation ratio)= ©]9] H NVR (400 MHz, CDCl;) 2~FNEZHS 7]%& 70 : 30 o|t}.

i

- 78 ColA DCM (5 mL)ollA] 7] E2(0.260 g, 0.774 mmol)<] £MIDCM(1.0 M, 1.34 mL, 1.34 mmol)elA]
BCl;9] gdo] AZMHAY. Ay EFEL Aoz AAs] HYx, 17 h 5 wutd g, A7) dree -
78 TE X oA %Z}Iﬂi’i 11 E3E9 MeOH-DCM(2 mL)2 7] WHEES X327 f8) g &2 7ty
Aok, gule SEEA %71 ZAAES 3 H oA MeOHZE A FH AT, A7) AAEA &= AAELS, &
g Fo A (SaR,55,6S,7aR)—2—(E1 WEoln)-5-(2,2,2-EFZTF 9 2-1-5| =2 Aol €l )-5,6,7, 7a- B E&} 3]
= 2-3al-9 & x=[3,2-d]Elo}=-6-2 (0.044 g, 22%)Z 5371 $4a, DMl 2 % A 5 % 2 M NH; MeOH &
o7 Ley= Ayl A A9 FEatE g o&] AAEJT. MS m/z 301.1 (M+1, 100%). F 7He]
BelA o] AAe] %24 H&E ole] HNR (400 MHz, MeOD) A~HEHES 7122 70 : 30 ©|r}.

o,

A Ao 24 & 25

(3aR,5S,6R, 7R, 7aR)-7-ZSF 0 2-2- (W€ o}u]| = )-5-((R)-1,1,1-EF ZZ Q0 2-2-3| 52X Z 2 W-2-Y)-
5,6,7,7a-H| E&}3| =2-3al-¥ 2} =[3,2-d]Elo}&-6-& 2 (3aR,5S,6R,7R,7aR)-7-EF L 2-2- (e o}r]| x)-5-
((S)-1,1,1-Eg|ZF 0 2-2-3| =2 A T2 W-2-U)-5,6,7,7a-H E&}3| = 2-3a0-9 &} = [ 3, 2-d] E] o} Z=-6-
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Ny 3Foll Al 2 0 CollA F4= THF(15 mL)ol A tert-F¥ ((3aR,5S,6R,7R,7aR)-6-(MIAZA)-7-FF 2 -5-¥ 2
-5,6,7,7a-H E&}3| = 2-3all-9 2} =[3,2-d]E]o}F-2- ) (W &) 7} 21} 0] E(0.930 g, 2.19 mmol)2] &
MeMgBr (1.4 M in THF/EF<I, 3.0 mL, 5.2 mmol)7} H7FEATh.  M7FsE Fof, 7] £FEL2 3 h §9F A9
Al wREE AT, AT wkge X3 4 NalC0; £9(30 mL)o® FAE b, EtOAc(3x30 mL)=
FEHAT. 7] AgE FEEL T NapS0, FollA Ax=EHATk AAG Fol, 7] Sl 34 ¢E St
A FaEar, A7) ZHeEL DOM(40 ml)o 3ME UL, Boc0(2.0 g, 9.2 mmol)o] H7MHEATLE. A7) EIE

= 16 h  FF AN wrET EEE F, A7l "oEe

A EdU4 49
AZvutE I (EtOAc/&4t, 1:10 WA 1:2)d o8 Azt Ao AA= o], F 7o FEAA o AZAE
Shali=, WA Z(0.767 g, 80 B O EA tert-%E ((3aR,5R,6R,7R,7aR)-6-(HASA])-7-ZF 2 2-5-(1-3]| =

ZA)o|e)-5,6,7,7a-H E&}d] =2 -3aH-3| g} =3, 2-d] Bl o} Z-2-Y) (W &) 7} Enp o) EV} =EH I},

A7 EH(0.767 g, 1.74 mmol)S AAld 299 71 E HAE A& DWPE 4HEtE AT, AEF ZdE4 A9
AZuE a3 (EtOAc/E 2,  1:10 W= 1:2)e] o3 AgIt  AdA AHAF o, tert-5E
((3aR,5S,6R, 7R, 7aR) -5~} E-6-(M A2 A )-7-Z 2 Q 25 6,7, 7a-E| E&}8] = 2 -3all-3] 2} 1= [ 3, 2-d | E] 0} Z-2-

) (HE)7t2ntdol|EvE WAl Z(0.39 g, 51 %)OB2A FE5EHAT}. ' ONMR (400 MHz, CDCls) & 7.36-7.27
(m, BH), 6.14 (d, J = 7.2 Hz, 1H), 5.37-5.25 (m, 1H), 4.76 (d, J = 11.2 Hz, 1H), 4.65 (d, J = 11.2 Hz,

1), 4.57-4.55 (m, 1H), 4.07-4.00 (m, 1H), 3.86 (d, J = 8.5 Hz, 1), 3.26 (s, 3H), 2.19 (s, 3H), 1.53
(s, 9H).

7] E4(0.375 g, 0.856 mmol)> A AJa] 299 7]A" whe} 22 TMSCF; 371 $1tH(The above material was
subjected to TMSCF; addition as described for Example 29). A7] AA &8 AAH, %5 Zd4 4

8 A2etEIHI(Et0Ac/ A, 1:20 WA 1:4)e] 93] A7t AoA =,
((3aR,5S,6R,7R,7aR)-6-(HI A LA ) -7-ZF 9 2-5-((S)-1,1,1-EgZF 9 2-2-3| =&

WA Zo B tert-%-
23-2-9)-

lH _1::

E
5,6,7, 7Ta-H| E2}8] = 2-3al-9] 2} [ 3, 2-d ] E] o} Z-2-91) (W] &) 7} 2 ul o] E(0.13 g, 30%)7F S5tk H MR
(400 MHz, CDCls) & 7.38-7.29 (m, 5H), 6.18 (d, J = 7.3 Hz, 1H), 5.55-5.44 (m, 1H), 4.84 (d, J = 10.6

Hz, 1H), 4.65-4.62 (m, 1H), 4.49 (d, J = 10.6 Hz, 1H), 4.08-4.01 (m, 1H), 3.63 (d, J = 8.5 Hz, 1H),
3.32 (s, 3H), 3.14 (s, 1H), 1.53 (s, 9H), 1.32 (s, 3H). WA Zo=Zx tert-%8 ((3aR,5S,6R,7R,7aR)-
6-(MNALA)-7-ZF 2 2-5-((R)-1,1,1-EFZF L 2-2-3| = ZA| Z 2 ¢-2-Y)-5,6,7, 7a-H| E&} 8] = 2 -3aH-3| g}

w[3,2-d]EJo}Z-2-9) (W[ 2) 7 Zulw o] E(0.20 g, 46 %)7} Ea =gtk H NR (400 MHz, CDCly) &

7.38-7.30 (m, 5H), 6.15 (d, J = 7.2 Hz, 1H), 5.57-5.46 (m, 1H), 4.83 (d, J = 10.6 Hz, 1H), 4.64-4.62
(m, 1H), 4.52 (d, J = 10.6 Hz, 1H), 4.08-4.01 (m, 1H), 3.64 (d, J = 8.6 Hz, 1H), 3.34 (s, 3H), 3.00
(s, 1), 1.54 (s, 9H), 1.34 (s, 3H).

%71 =4, tert-F¥ ((3aR,5S,6R,7R,7aR)-6- (A ZA)-7T-FF 2L 2-5-((5)-1,1, -E EFLE-2-3| EFA| L
-2-%9)-5,6,7,7a-H E&} 8| =2 -3all-9] 2} =3, 2-d] E] o} Z-2-) (| ) 7} 20} 0] E(0.130 g, 0.256 mmol)7}
AA e 20 o ZlAE HAES AFESle] BCl; 2 2REHAY. Zg4 AY Aaz2vtEa#9 (1.0 M NHs in

MeOH/DCM, 1:15)°l 2la] A7} AolA AA|3F Fo, (3aR,55,6R,7R,7aR)-7-ZF 2 Z-2-(HE o} 4=)-5-((S)-
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[0331]

[0332]

[0333]

[0334]

[0335]

[0336]

SES06 10-2054744

L1 1-EdEF 2 2-2-3| =R A Z23-2-91)-5,6,7, 7a-H EZ}3] = 2-3all-¥] 2h1e[3, 2-d] E o} &-6-= o] ™A 319
E(0.073 g, 90 ®)EA F5H AL, HONR (400 MHz, CDsOD) & 6.32 (d, J = 6.8 Hz, 1H), 5.04-4.91 (m,

), 4.55-4.50 (m, 1H), 4.20-4.13 (m, 1H), 3.61 (d, J = 8.5 Hz, 1H), 2.86 (s, 3H), 1.36 (s, 3H); C
MR (100 MHz, CD:OD) & 164.36 (d, J = 2.5 Hz), 127.43 (q. J = 285.3 Hz). 93.67 (d, J = 177.4 Hz).

89.21, 75.77 (q, J = 27.0 Hz), 74.71 (d, J = 1.4 Hz), 73.70 (d, J = 26.7 Hz), 68.14 (d, J = 25.0 Hz),
30.90, 18.90 (q, J =2.1Hz); MS, (ES, m/2) [M+H]+ 318.1.

71 B4, tert-5% ((3aR,5S,6R,7R,7aR)-6-(MI A KA -7-FF 2 2-5-((R)-1,1, I-EF ZFF L E-2-3| EFA|
23-2-9)-5,6,7,7a-H E&}3]| = 2-3al-7 2} = [3,2-d ] E] o} F-2-) (W &) 7L EntH o] E (0.200 g, 0.394 mmol)
7b AAd 2090 71" HEAHE ARESRe] BCl; 2 gReEHAY. s Ay AZ20rE2#3(1.0 M NH; in
MeOH/DCM, 1:15)°l <& a7} AolA AAF Fo], (3aR,5S,6R,7R,7aR)-7-&F 2 2-2-(W & o} = )-5-((R)-
1,1, 1-EEEF QR -2-3|EFA L2 #-2-U)-5,6,7,7a-H E&} 3| =2 -3all-3] 2} = [ 3, 2-d | E] o} Z-6-2-0] 22 18

2(0.114 g, 91 DEA FEH Y} HONMR (400 MHz, CDOD) & 6.29 (d, J = 6.8 Hz, 1H), 5.05-4.93 (m,

1H), 4.55-4.51 (m, 1H), 4.15-4.08 (m, 1H), 3.73 (d, J = 8.6 Hz, 1H), 2.85 (s, 3H), 1.34 (s, 3H); e
NMR (100 MHz, CDsOD) & 164.35 (d, J = 2.7 Hz), 127.35 (q, J = 284.3 Hz), 93.14 (d, J = 175.8 Hz),

89.65, 75.73 (q, J = 27.3 Hz), 73.40 (d, J = 27.2 Hz), 72.90, 68.88 (d, J = 25.6 Hz), 30.85, 16.75 (q,
J=1.3Hz); NS, (ES, m/2) [M+H] 318.1.

X 26 & 27

(3aR,5S,6R, 7R, 7aR)-2-(ddo}u| = )-7-Z2F 2 2-5-((R)-1,1,1-EF EZEF Q0 2-2-3| =EEA X2 H-2-¢Y )-
5,6,7,7Ta-E|EE}3| =2-3all-¥ & =[3,2-d] E]o}&-6-& = (3aR,5S,6R,7R,7aR)-2-(oEo}u| )-7-EF Q = -5~
((9)-1,1,1-Ed EF 2 2-2-3| =ZA T2 H-2-YU)-5,6,7, 7Ta-H E&} 3| =2-3al-¥ &} [ 3, 2-d ] E] o} =-6-&

71 B E tert-F8" ((3aR,5S,6R, 7R, 7aR)-6-(MI A A )-7-FF 2. 2-5-2 25 6,7, 7Ta-H E&}3] = Z-3aH~
32} [3,2-d]Elo}E-2-Y) (&) 72 0] E  (0.42 g, 0.96 mmol)7} AAld] 240 Z1AH #Fet S MeMgBr
ANEAT. As ZUd A9 ARvrEIE 9 (Et0Ac/ AL, 1:10 WA:3)l 23] Azt A A T,
tert-%8  ((3aR,5R,6R,7R,7aR)-6-(M1 A 2] )-7-ZF 0 2 -5-(1-3| == Ao &) )-5,6,7, 7a-E]| E 2} 8] = 2 -3aH-3] 2}
w[3,2-dlEokE-2-) (=) 7k 2utH o] E7F 7 7je] F-2 A o] ddAS Edshe, WALPE(0.30 g, 69
%) 2ZA FEE AT

271 BA(0.30 g, 0.66 mmol) AAd 299 7]A® AxES A}L351e] DPZ 2=, AE ZE4 249 3

ZulE I (EtOAc/EAF,  1:10 WA 1:2)e o3 Aggt Adlx  AHASd  Foll,  tert-FE
((3aR,5S,6R, 7R, 7aR)-5-0o} M E-6-(HNA LX) )-7-ZF 0 2-5 6,7, 7a-H E&} 3| = 2-3aH-3) 2} = [3, 2-d ] E] o} -2~

o) (o &)t En o El £ ©9(0.20 g, 67 B)2A =Hch. H NIR (400 MHz. CDCl) & 7.37-7.27

(m, 5H), 6.14 (d, J = 7.2 Hz, 1H), 5.43-5.32 (m, 1H), 4.77 (d, J = 11.1 Hz, 1H), 4.65 (d, J = 11.1 Hz,
1H), 4.60-4.55 (m, 1H), 4.07-4.00 (m, 1H), 3.92-3.85 (m, 2H), 3.84 (d, J = 8.3 Hz, 1H), 2.19 (s, 3H),
1.53 (s, 9H), 1.08 (t, J = 7.0 Hz, 3H).
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[0339]

[0340]
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271 E4(0.200 g, 0.442 mmol)S AAd 299 71AlE wpe} o] TMSCF.7F H7bE Ak, A7) A

A2, AF A4 AY A2erEHI(Et0Ac/B4E, 1:20 U1=] 1:4)00 93] Az } oAl HE|H o,
Eo2A tert-%¥ ((3aR,5S,6R,7R,7aR)-6-(HI A A -7-5F L Z2-5-((5)-1,1,1-EF EF LZ-2-3| =F A2
W-2-9)-5,6,7,7a-E| E&} 3| = 2-3aH-9] 2} = [ 3, 2-d ] E] o} Z-2-9 ) (o] & ) 7} 2 n}H| o] E (0.057 g, 25%)7F &

At H NIR (400 MHz, CDCls;) &7.38-7.28 (m, 5H), 6.13 (d, J = 7.4 Hz, 1H), 5.45-5.33 (m, 1H), 4.77

N
2
ot
e
e
rlo

=

Al

M=
LA T

A

(d, J=10.9 Hz, 1), 4.62-4.58 (m, 1H), 4.52 (d, J = 10.9 Hz, 1), 4.05-3.98 (m, 1H), 3.86-3.81 (m,
20), 3.58 (d, J =8.7 Hz, 1), 3.20 (s, 1), 1.53 (s, 9, 1.32 (s, 3H0), 1.05 (t, J = 7.0 Hz, 30). =
gk W FoR A tert-FE ((3aR,5S,6R, 7R, 7aR)-6-(MA LA -7-FF 2 2-5-((R)-1,1, I-EYEFLE-2-3| =
ZNZZ2H-2-9)-5,6,7,7a-E| ET}3]| = 2-3al-T] 2} = [3,2-d]El o} Z-2-Q) (e &) FF2ube|o] E (0.10 g, 43%)7}

Bawoith; H MR (400 MHz, CDCls) & 7.36-7.29 (m, 5H), 6.09 (d, J = 7.4 Hz, 1H), 5.46-5.34 (m, 1H),

4.78 (d, J=10.9 Hz, 1H), 4.62-4.57 (m, 1H), 4.53 (d, J = 10.9 Hz, 1H), 4.06-3.99 (m, 1H), 3.91-3.79
(m, 2H), 3.57 (d, J=28.9 Hz, 1H), 3.15 (s, 1H), 1.53 (s, 9H), 1.34 (s, 3H), 1.06 (t, J = 7.0 Hz, 3H).

A7 B4, tert-F¥ ((3aR,5S,6R,7R,7aR)-6-(MIAZA)-7-5F 2 2-5-((5)-1,1, I-EFEF L Z-2-3| =FA| X

-2-9)-5,6,7,7a-H| E} 8] E2-3al-1 &} =3, 2-d] ] o} Z-2-) (o &) Ft2HH| o] E (0.057 g, 0.11 mmol)o]

AAld 20 o 7IA"E EAE AMESEY BClL, 2 grRoHAY. Fd AY ZZeE2I(1.0 M NHy in

MeOH/DCM, 1:17)o] <& Az} Ao AAT FTo], (3aR,5S,6R,7R,7aR)-2-(e & o} =)-7-ZF 0 2 -5-((S)-

1,1, 1-E8EF 0 2-2-3| E2 A T2 9-2-9)-5,6,7,7a-H E&}3| = 2-3aH-9 2} =3, 2-d] B o} F-6-20] WA 1
1

E(0.031 g, 8 ®HEA FEHUrF. H NMR (400 MHz, CD:OD) & 6.30 (d, J = 6.8 Hz, 1H), 5.03-4.90 (m,

-HU

1), 4.54-4.49 (m, 1), 4.20-4.13 (m, 1H), 3.61 (d, J = 8.5 Hz, 1H), 3.30-3.22 (m, 2H), 1.36 (s, 3H),
1.17 (t, J= 7.2 Hz, 31); C NMR (100 MHz, CD{OD) & 163.48 (d, J = 1.7 Hz), 127.48 (q, J = 285.5 lz),
93.70 (d, J = 177.4 Hz), 88.94, 75.79 (q, J = 27.0 Hz), 74.76 (d, J = 1.4 Hz), 73.79 (d, J = 26.7 Hz),
68.15 (d, J = 25.1 Hz), 40.02, 18.92 (q, J = 2.2 Hz), 14.95; NS, (ES, m/z) [M+H]' 333.1.

71 =4, tert-F8 ((3aR,5S,6R,7R,7aR)-6-(M A ZA)-7-FF 22 -5-((R)-1,1, I-EZ| EF L2-2-3| EFA| L
23-2-9)-5,6,7,7a-H Eg}3] =2 -3al-3] 2} =[3,2-d | E] o} &-2-) (e &) 7FER[H o] E (0.100 g, 0.191 mmol)
7 AAd 200 7IAE AxE AFRSle] BCl; ® 2RI ZE3 Ay a=elEa#is (1.0 M NH; in

MeOH/DCM, 1:17)ll ojsf He2]7} Aellx AAF Fol, (3aR,55,6R,7R,7aR)-2- (e opr| )-7-FF 2 2-5-((R)-
L1 I-EgEF Q0 R-2-3| XA X 2 3-2-9)-5,6,7, 7Ta-H Ed}8] =& -3all-9] 2} = [ 3, 2-d | E] o} Z-6-2-0] #4 11F

(0.053 g, 84 W=A F5Hk. H NR (400 Miz, CDOD) & 6.26 (d, J = 6.8 Hz, 1H), 5.04-4.92 (m,
1), 4.54-4.50 (m, 1H), 4.15-4.07 (m, 1H), 3.73 (d, J = 8.6 Hz, 1), 3.34-3.21 (m, 2H), 1.33 (s, 3H),
1.17 (t, J = 7.2 Hz, 3H); C NMR (100 MHz, CD:0D) & 163.47 (d, J = 2.2 Hz), 127.40 (q, J = 284.2 Hz),
93.11 (d, J = 175.6 Hz), 89.36, 75.75 (q, J = 27.3 Hz), 73.50 (d, J = 27.2 Hz), 72.90, 68.94 (d, J =
95.7 llz), 39.95, 16.72 (q, J = 1.5 Hz), 14.98; MS, (ES, m/2) [M#H]" 333.1.

Ao 28

(3aR,5S,6R, 7R, 7aR)-2-(Hd| Do}H] =)-7-FF 0 2-5-(1,1, - EF EF L 2-2-3| = FA L2 9-2-U)-5,6,7, Ta-
H E2}3| E2-3al-9] 2= [3, 2-d] Bl o} E-6-2
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[0342]

[0343]

[0344]
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OH
O.n8
FaC " /
3 2}—-N
HOV NN
F

N, alollA] - 78 CollA, ¥ DCM (5 mL)el A DMSO (0.275 g, 3.50 mmol)e] &oHe] 2ak2] ZF=Zalo]= (0,422

g, 3.32 mmol)7} 3 WA HIMEAY. AV EFEL 30 min B¢ - 30 ColA HHT, - 78 T2 & ¢
AlWZbE . e DA (5 mL)olAM ((3aR,5R,6R, 7R, 7aR)-6- (A 5A])-2-(1] 1%0}131;) T-EFQE-
5,6,7,7a-E| Eg} 8| = 2-3al-¥] 2} 4= [ 3, 2-d] E] o} F-5-Y )W ek-& (0.465 g, 1.37 mmol)e] &Mo] H7l=EAct, 2
h B¢k - 30 CollA A7l Fof | A7) wh$ 238 - 78 CZ vhr] W¥zhEar, EtsN(0.624 g, 6.18 mmol) 7}t
A7 AT, A EES £ OE 30 min B¢ - 30 CTollA] mwkE thSell, H0 (20 mL)E AR EHAT. A

7] S71Ee ARG, AV FAL DM (2X10 mL)Z F2HALE. A A3E F2Z2ELS T4 NaS0, AbollA

AzxEQTh. A7) vle, ZAEA &e Ogﬂlélzé F538H7] fl8l #a oFE stellA FRESdYh. oy, &
o gl Z oA (3aR,5S,6R,7R,7aR)-6-(HlH2A])- wao}um 7-ZEFQ2-5 6,7, 7a-H E&}3| = 2-3aH-
e} [3,2-d]Elo}E-5-7t 25 = (0.190 g, 41 %)7} =57 93, 30 % WA 60 % EtOAc®E &%=
A7k A Azl FEetEaa el o) FAEATE. NS n/z 339.1 (M+1, 100%).

0 CAlA F4 THF (5 mL)olA A7) &H3]=(0.170 g, 0.503 mmol)e] &He] MeMgBr (1.4 M in 1:3 THF/ &%
ﬂ,&%leQGmo—J% Nol 3 WA A7 E el agja W v A wSES 2 h Bk A2
wrE ik, A7) EFES H0 (10 mL) 2 A HA3, Et0Ac(2X10 mL) & FEHUct. A7 A9 FE55o
T NagS0, AollA AZEAG. 7] &rls 4t b slolA SHEa, A7) FoEL, d& 34 Fo

Y

]
A 1-((3aR,5R,6R, 7R, 7aR)-6-(Hl A =2-A] )-2-(t) W & o} | .- )-7-Z=F 9. 2-5 6,7, 7a-H| E&} 8| = 2 -3aH-3 2} = 3,
dlglo}&-5-d)oere (0.115 g, 65%)S FE537] all, DCMelA 1 % A 2 % 2 M NH; MeOH &0

£85 =, Ags 24 449 gz2utEadye o) % n/z 355.2 (1, 100%); H NMR (400 Mz,

ODCly) ol W& ~ 4 1 1 2 5 7o) 2244 o4 Euﬂsq %?;;L%e;% ER

N 0_1_4
?
o
(f)

2(0.110 g, 0.311 mmol)2] &<Mof DMP (0. 467 mmol) 7} H 715
9

0 CollA 712 DCM (3 mL)olA 7] & 198 g, 0.
| TFE2 4 h & A20A wRkHEAY. A7) vgES EstE 54 NalHC03(10

ok, g oheel A
mL) 2 1M NanS:0; (3 mL)2 A=Y, DIM(2X10 mL) 0.2 F&HYTh., A7 FHELS Na,S0, oA 7xE

A, A7l &vle A7 AAEA ge AAES 537 Y SEEJAY. oy WAl Fo=EA 1-
((3aR,5S,6R, 7R, 7aR)-6-(H A LA ) -2- (L)W D o}n] = )-7-ZF 0 2-5 6,7, 7a-H E&} 3| = 2-3aH-3 2} = [ 3, 2-d] |
o} Z-5-2) o EF2(0.0786 g, 72 %)= AZ3dt7] &, 1 % NLOH in 1:1 A2-Et0AcE |5, A7l AojA

A9 ARutEaRd o] FAHJTG. ol EHE FrHA AA glo] 2 vk dAlA AFH2E AL
9Tk, MS m/z 353.1 (M1, 100%). H NMMR (400 MHz, CDCls) & 7.28-7.38 (m, 2H), 6.32 (d, J = 6.7

_._4

Hz, 1), 5.29 (d, J = 44.3 Hz, 1), 4.81 (d, J = 11.3 Hz, 1H), 4.66 (m, 1H), 4.64 (d, J = 11.3 Hz,
1H), 3.95-4.03 (m, 2H), 3.01 (s, 6H), 2.16 (s, 3H).

ALo| A T4 THEM mL)olA A7) E2(0.074 g, 0.21 mmol)e] |Mol] TMSCF5(0.075 g, 0.53 mmol)7} H7}%
o} TBAF(1.0 M in THF, 0.03 mL, 0.03 mmol)7} H7t=E . A~

] 98-8 2 h FoF Ao warE At
w o2 0.24 ple] TBAF(1.0 M in THF)7} H7FE i, A7) £3EL 5 h 5o AL wwtEgdr. A7) &
HOo 3} A NaHC05(10 mL)E A HAaL, EtOAc(2X10 mL)E FZHJTt. A7 243¢" F2ELS T
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[0347]

[0348]

[0349]

[0350]

[0351]

[0352]
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Na SO, goll Al AZEALH. A7) Sl EF o sholla SdEJa, 7] s, @& 3 AjfozA
2-((3aR,5S,6R, 7R, 7aR)-6-(#l & A])-2-(H w R o} 1= )-7-5F Q0. 2-5,6,7, 7Ta-H| E 2} 8] = 2-3all-9] 2} = [ 3, 2-
dlEle}&E-5-9)-1,1, 1-EgZEF 02X 23-2-2 (0.055 g, 62%)S 5317 98, Aatol 30 % EtOAcE &7

=, At A 49 azeeadaed od AAHAT. NS m/z 423.1 (W1, 100%). H NMR (400 MHz,
(DCly) ~HMEFL o= H[E ~ 56 @ 4 & zte F A9 FEgA4 o ddAe &S HE.

- 78 CollAl DCM (2 mL)ollA] A7) E4(0.055 g, 0.13 mmol)e] &) DCM (1.0 M, 0.16 mL, 0.16 mmol)lA
Cls o] gdo] H7IEAet. A7) EFEL deow HXA d94aL, 5 h ¢t wukg At A7) vheEe -

.

78 T2 % A ¥AEAa, 37 ieEs A A8 10 1 352 MeOH-DCM (1 mL)o] & %84 7}
HAok, fujE S22, A7 Z9ES 3 H oA NeOHE AFHUth. A7) AAER &= AAEo W
A IHEZA
(3aR,55,6R,7R,7aR)-2- (Tl W EHo}n| 4 )-7-ZF ¢ 2-5-(1,1, - ET ZF Q. 2-2-3| E2A T2 ¢@-2-9)-5,6,7,7a-

H Egs| =2-3al-9] 2} =[3,2-d]Elo}&-6-2 (0.0344 g, 80%) & —?30}7] f8, @it ]/\1 30 % WA 100 %

EtOAc® |29, A7t A Ay azreadyd s AAEAT. NS o/ 333.1 W1, 100%); H MR
(400 MHz, MeOD) Z=FEL o]= Hl& ~ 56 : 445 zk= F 719 F-E4A W"‘HH =9e9 % Rasaule

A X&) 29 & 30

(3aR,5S,6S,7aR)-2-(AEo}u] =)-5-((R)-1,1,1-EZ EF L 2-2-3| =EEA Z 2 H-2-Y)-5,6,7,7a-E| ES | ==~

3af-¥ 8 =[3,2-d]Eo}&-6-2 2 (3aR,5S,6S,7aR)-2-(H @] =)-5-((S)-1,1,1-EZETF L Z-2-3|=EAZE
-2-4)-5,6,7,7a-H| E& 3| = 2-3aH-9 &= [3,2-d] E| o} =-6-&

OH ,, OH
5 o o S , i S
FSC />—NH F3C ) NH
H O\\\\‘ " N \ H O\\\“ ity N \

15 CollA ¥ THF (20 mL)ol A tert-5€ ((3aR,5S,6S,7aR)-6-(H AL A )-5-F2H-5 6,7, 7a-H EZ}3| = 2-
3al-¥ g} = [3,2-d]Elo}=-2-d) (M E) 728 o] E (0.920 g, 2.26 mmol)e] &Mol] MeMgBr(1.4 M in THF/%—Er

o, 4.1 mL, 5.7 mmol)e] gfo] 3 W& HpHAT. A7) vhg ZIES 3 h Fek Nﬁoﬂﬁ ¥ oo
23kE 4 NalHCO; 89(30 mL) o2 AXHJTE. A7) EFEL Et0Ac(2X30 nL) 2 FEEH AL, L71 A3t
FEEL T4 NaS0y dollA AzFATh.  A7ek o, Adr] &ulls b 42 SlellA SREAa, 7] o
B2 A5 Z94 d9 A2rtE 289 (MeOH/DCM, 0:4 WX 1:4)o] ofs) He]7t Aora AHAlxo], W Fo=z

A tert—8" ((3aR,5R,6S,7aR)-6-(H1 A5 A])-5-(1-3| == A | ”)-5,6,7, 7Ta-H| E2} 8] =2 -3al-7] 2} 1= [ 3, 2-d | ¥]
o}Z-2-9) (W E) 7t utdo] B (0.350 g, 37 %)7F ST ol2ld 2] H MR (400 MHz, CDCly)<, o=
129 W2 F e FEYA olHAE sk RS debdch, WA uygERA 7] gREH FW
ey 1-((3aR,5R, 6S,7aR)-6- (A FA])-2-(H Dol =)-5,6,7, 7a-H E&}3] = 2 -3al-] 2} = [ 3, 2-d ] E] o} &~
5-2)ol e (0.300 g, 41%)0] E3t FaHrt: oleld Bl sl H NMR (400 MHz, CDCly)i, ol 1 : 1.4

o) HES Ze Y] BEA ol EAlE Edehe Ao YESIY.

Az DM (20 mL)olA tert-38 ((3aR,5R,6S,7aR)-6-(MALA])-5-(1-3| =2 A| | &))-5,6,7,7a-EH| EZ} 8| = &2 -
3aH-9 2} [3,2-d] E]o}E-2-) (&) 728l o] E (0.406 g, 0.961 mmol)e] &o] DMP (0.615 g, 1.45 mmo
D7F Z7 00, A7) v E3EL8 3 h FoF AL watd ggel, sEHAT. A FdEe ¥k
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24 NaHCO; €99(20 mL) @ 1 M NaS:0; 2N (5 mL)o2 AN, EtOAc(2X20 mL)E FZF Ut A7)
A3E NapS0, ollA AxFAd.  ogigst o], 7] &l 4k b= SholA] SEEA, 7]

= ZY4 A9 aEnteEadgue] o8] A7 A(EtOAc/AAL, 1:4 WA 2:3)olA AAH], =784 ¥
(impure), F714< AAgle] 1 thg dAloA AEH, tert-5E ((3aR,5S,6S,7aR)-5-0F A E-6-(H 2 2]
5,6,7,7a~H E&}3]| E2-3al-3 &} = [ 3, 2-d] o} &-2-) (W) 7t 2 HH o] E (0.32 g)7F 5 AT},

T4 THR(15 mL)oll A A7) &2 2 TMSCF; (0.251 g, 1.77 mmol)e] &<¥o] TBAF (1.0 M in THF, 0.030 mL,
0.030 mmol)7} H7FHATE.  H7FgE Foll, A7) W§ EFES 16 h &t Aol wdtE Ak, TBAF (1.0 M
in THF, 1.2 mL, 1.2 mmol)¢] ¥ u2 wix7} HrlHx, A7) EES = e = ol

g i ool A7) kg & Et0Ac(20 ml) 2 €430 nb)E A HAJT. A7) fUlsS FHEAL,
37] 3L Et0Ac(20 mL) 2 FZ2HUT. 7] AFE FEFES 79 NaS0, FedlA Adx=AJrk. o 4sk T,
471 &l B g ShellA SEEQlaL, A7) X

(EtOAc/hexanes, 1:4 WA 1:Dol <& Agst Ada EFHo], L& I QUdZA  tert-FHEH
((3aR,5S,6S,7aR)-6-(HIAZA)-5-((S)-1,1, I-EF EFLEZ-2-3| EFA| 22 9-2-Y)-5,6,7,7a-H EH3| =2~
3aH-9] 2} 2= [3, 2-d] E] o} Z-2-2) (&) 7h2ubl o] & (0.11 g, 23 % over two steps)7} SSE2ch H MR (400
MHz, CDCls) & 7.35-7.27 (m, 5H), 6.06 (d, J = 7.7 Hz, 1H), 4.70 (d, J = 10.8 Hz, 1H), 4.46-4.42 (m,

T

1), 4.32 (d, J = 10.8 Hz, 1H), 4.08-4.05 (m, 1H), 3.67 (d, J = 7.8 Hz, 1), 3.26 (s, 3H), 2.70-2.66
(m, 1H), 1.98-1.92 (m, 1H), 1.52 (s, O9H), 1.31 (s, 3H). Ao FA odRA, tert-FE
((3aR,5S,6S,7aR)-6-(HI A A )-5-((R)-1,1, 1I-EF ZFF L Z-2-3| EHA| L 29-2-4)-5,6,7,7a-H| E&} 3| ==~

%Wﬂﬂ&ﬁi%ﬂﬂﬂ%ﬂ%@@ﬁbﬂé%ﬂﬂE@lGgJﬂ%o%rnmsmmﬁPﬁﬁu%ﬂﬂﬁqiMNW
(400 MHz, CDCls) & 7.34-7.27 (m, 5H), 6.05 (d, J = 7.6 Hz, 1H), 4.71 (d, J = 10.8 Hz, 1H), 4.45-4.42

(m, 1H), 4.35 (d, J = 10.8 Hz, 1H), 4.08-4.05 (m, 1H), 3.69 (d, J = 8.0 Hz, 1H), 3.27 (s, 3H), 2.71-
2.67 (m, 1H), 2.03-1.98 (m, 1H), 1.53 (s, 9H), 1.32 (s, 3H).

A7 BeE B4, tert-52 ((3aR,55,6S,7aR)-6-(HlAFA])-5-((S)-1,1, -EB| EF L2-2-3| EEA| L2 -2~
d)-5,6,7,7a-HE 3| =2 -3all-7] 2} =[3,2-d] Elo}&-2-4) (W) 7t 21 0] E(0.105 g, 0.214 mmol)<, A
o 20 o Z]1AE wie} L BCl; & AMEEte] @rREFHJY. EU4 ZY A2vEaHIQ.0 M NH; in

MeOH/DCM, 1:12)el <J& Az} AeA At Fol, (3aR,5S,6S,7aR)-2-(HEolr]=)-5-((S5)-1,1,1-EZ ZF
S R-2-3EEZXNZTRZR-2-U)-5,6,7,7a-H E}s| = 2-3aH-9 2} =[3,2-d] E] o} Z=-6-2(0.051 g, 79%)7} = 11

Hu2a S8tk H NIR (400 MHz, CDOD) 6 6.18 (d, J = 6.8 Hz, 1H), 4.46-4.42 (m, 1H), 4.20-4.17
(m, 1H), 3.53 (d, J=7.2 Hz, 1H). 2.85 (s, 3H), 2.32-2.27 (m, 1H), 2.09-2.02 (m, 1H), 1.33 (s, 3H);
“C NMR (100 MHz, CDOD) & 164.34, 127.46 (q, J = 285.3 Hz), 91.10, 77.04, 75.83 (q, J = 26.9 Hz),

70.56, 66.52, 33.66, 30.94, 18.67 (q, J = 2.2 Hz); MS, (ES, m/2) [M+H]+ 301.1.

A7l BEd E4, tert-F¥ ((3aR,5S,6S,7aR)-6-(H1A A )-5-((R)-1,1,I-EB EF LZ-2-3| EFA| L2 72~
24)-5,6,7,7a-El E&} 8| = 2-3al-¥] 2} 4= [ 3, 2-d] E] o} F-2-Y) (W& ) 7L 2l o] E (0.160 g, 0.326 mmol)<, AA|
o 200 Z1AE wke} T, BCL:E ARESHY @RsEHAY.  FdU4 AY FZeEIF(1.0 M NH; in

MeOH/DCM, 1:12)°ll oj3] ]z}t Aol AAZ o, (3aR,5S,6S,7aR)-2-(HEopw]=)-5-((R)-1,1,1-E&| &+
QR-2-FEZAZZH-2-YU)-5,6,7,7a-H EF| =2 -3al-3| &= [3,2-d]E] o} Z-6-20] wWA THE(0.072 g,

73 ®)2A FEF9th. H NMR (400 MHz, CDOD) & 6.18 (d, J = 6.8 Hz, 1H), 4.44-4.41 (m, 1H), 4.19-
4.15 (m, 1), 3.67 (d, J = 7.4 Hz, 1), 2.85 (s, 3H), 2.29-2.24 (m, 1H), 2.09-2.03 (m, 1H), 1.31 (s,
3H); °C NMR (100 MHz, CDOD) &164.14, 127.51 (q, J = 284.3 Hz), 91.42, 75.71 (q, J = 27.0 Hz), 75.53,
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at71e] ez A71el 71| Al Bl =2 (schemes) ¥ AR AApol] whet 94d ¥ AT,

[ 3]
AAjof 2z olg
(3aR,5R,6R,7R,7aR)-2-(O}H|E| EI-1-Q)-7T-EE 2 2-
31 5-(S)-1- = ZA| 0| 2)-5,6,7,7a-E| E2}3| £2-3aH-
I3}t [3,2-d]E| O} 5-6-2

IH NMR (300 MHz, D,0) & 6.36 (d, / = 7.5 Hz, 1H), 4.80 (td, / =3.3, 34.8 Hz, 1H), 4.43-
437 (m, 1H), 3.97 (t, / = 5.7 Hz, 4H), 3.94-3.85 (m, 2H), 3.31-3.25 (m, 1H), 2.32-2.24 (m, 2
H), 1.17 (d, / = 6.0 Hz, 3H); (ES, m/3 [M+H]* 277.0.

AA0] T 0|l
(3aR,55,6R, 7R, 7aR)-2-(O} K| E| €-1-Q)-7-Z220 =~

S 5-(R)-222-ER|ER22-1-5|SEA| 2)-
32 />—Ni>
N 56,7, 7a-H E2}5| E2-3aH-1| 2} [3,2-d] E| O} &-6-
=2

'H NMR (300 MHz, D,0) & 6.34 (d, / = 5.1 Hz, 1H), 4.86 (td, / = 3.3, 384 Hz, 1H), 444
-4.38 (m, 1H), 434-4.28 (m, 1H), 4.08-4.02 (m, 1H), 3.98 (t, / = 6.0 Hz, 4H), 3.76 (d, / =
6.9 Hz, 1H), 2.33-2.25 (m, 2H); (ES, m/9: [M+H]* 331.0.

AA4 33

(3aR,5R,6R, 7R, 7aR)-2-0}1]| =-7-EF 2 2-5-((S)-1-3| =& A9 €)-5,6,7, 7a-H| E&} 3| =2-3al-¥ &} [ 3, 2-
d1E|o}E-6-2

OH

0

S
»)—NH,

HO™ Y N

MeCN(160 mL)el A (2S,3R,4R,5S,6R)-6-(oFH HA W E )-3-o}n| =B EB} 8] = 2-20-pyran-2,4,5-EY  Eg oA
olE =2 F&2d}o]=(triyl triacetate hydrochloride)(14.0 g, 36.5 mmol)¢] & Erlo] DIPEA (5.16 g, 40.0
mmol) = &= o] AE]AoMY|o]E(allyl isothiocyanate)(7.92 g, 79.9 mmol)”7} H7F=EH AT, 7] EFEo]
3 h & 80 CollA uwkgl Fo, A7) &ui= 2t by spollA FLEHAL, A7) FodELS s EH4] AH
AzntE IR (EtOAc/FA4E, 1:2 WA 2:Dell &) Azt AolA AAE o], WA F(16.7 g)o] F5EHAU
A7) A EL DOM(120 mL)oll A 8l ar, TFA(R.5 mL)7F H7 Ak, A7) EFEL2 16 h 59 2
WHkE ool A Y slelld FFIAY. V] FIELS DM (60 mL)E SAFHAL, E

NalC0;(60 mL)= AHEJAT. 47 F7152 AN, 74 T2 & DIMM40 nb) o2 FZHAT. 7]

)[l

S0, BN AZHAL. oA Fol, 47 Gt B 4Y NN Axd 9

= = 2~
F=== 7T N
3 ZHgur. A FAELS DM (160 mL)olA €315 23, BocO0 (21.8 g, 100 mmol) gt o}ug}
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DIPEA(3.0 mL)7} A7FEATE. A7) E3EL 16 h B9 ALoA muks et A7) fuls= 3k ke do)| A
SEHAAL, A7) FAES, As S5 A" ARPFEIHY(Et0Ac/AAE, 1:10 WA 2:3)e ofal] Aejrt Ao
A BAH ], WA Fol FEHIAT. Y] WA FL2 5 min S AFe] s N (g) W=, A3 MeOH(150

mL)oll A &3 = A (The white foam was dissolved in dry MeOH, into which was bubbled NH; for 5 min). 3
h & Ao ARl Fof| A7) EES FFEHUL, A7 AAES, W 13 E(9.02 g, 69% over 4
steps) EA tert-H8 22 ((3aR,5R,6S,7R,7aR)-6,7-T] 3| =FA|-5- (3| =FA| W€l )-5,6,7,7a-H E &} 3] = 2-3al-
g} [3,2-d]Elo}E-2-) 72 o | EVL 5%7] 93, MeOH/EtOAcZH-E] A-ZAA 3} (re-crystallization)ol
oa) AALATE. U NMR (400 Miz, CDOD) & 6.12 (d, J = 6.2 Hz, 1H), 5.88-5.79 (m, 1), 5.18-5.12 (m,

2H), 4.54-4.41 (m, 2H), 4.30-4.26 (m, 2H), 3.84 (dd, J = 2.8, 11.9 Hz, 1H), 3.74-3.67 (m, 2H), 3.50-
3.46 (m, 1H), 2.37 (s, br. 1H), 2.22 (s, br. 1H), 2.00 (s, br. 1H), 1.53 (s, 9H).

15 CollA, DCM (150 mL)ol A A7) &2(7.02 g, 19.4 mmol), DIPEA (6.29 g, 48.7 mmol) % DMAP (
0.33 mmol)&] &l BzCl (6.03 g, 42.9 mmol)7} M A3 H7=E k. H7pek T, 7] &35S

AeoA wrkE Ay, ke A NHCL 8940 nlL)o]l H7FE I, A7) 7% FhEAT. A 3=
T NapS0y ol A AZxEJu,  ofgst So, A7) Sul= 2k b slollA Saxa, 7] 35S A5 &
g4 A9 I2vE 29 (EtOAc/FAF, 1:10 WA 2:3)0] olaf A7t Aoja Heglxo] WA uHPE(2.80 g,
25 %) 24 (3aR,5R,6S,7R,7aR)-2- (L (tert-F-EA| 7} 2R ) o} 1= ) -5- (M FZ L A ) H € )-7-3]| == A] -

1

5,6,7,7Ta-E| E&}3| =2 -3aH-9] 2} [3,2-d | E] o} F-6- WlZeo]EVF 5=k, H NMR (400 MHz, CDCls) §

8.01-7.99 (m, 4H), 7.59-7.56 (m, 1H), 7.54-7.50 (m, 1H), 7.44-7.40 (m, 2H), 7.39-7.35 (m, 2H), 6.20
(d, J=7.0Hz, 1H), 5.88-5.81 (m, 1H), 5.17-5.07 (m, 3H), 4.54-4.48 (m, 4H), 4.45-4.40 (m, 2H), 4.12-
4.06 (m, 1H), 2.70 (d, J = 6.4 Hz, 1H), 1.53 (s, 9H).

Ny slellA - 78 TCollA, F4= DCM (30 mL)ollA A7) E2(2.40 g, 4.22 mmol)2] &<Hol| DAST (4.32 g, 2.68
A

mmol) 7} A7FE Y. IS Fof, V] EFELS 2 d st A2 mutHdY. - 78 TollA, A7 ®vES
EES DOM (20 mb)E 3AE tgol, E3t8 54 NallCo; = 3 &% Hrlele] AX =YY, A7) 1=
S AN, A7) AL DIM(2X30 mL)E FEHUAY. 7] 2F8E FEES FF Na,S0, Aol AxHA

h=]
o gk Fol, A7) fuls 4 b ShelA SEEHJL, AV FAEL AE FE4] 29 AZvEHY
(EtOAc/32F,  1:20 WA 1:4)el <& Azt AoxA  AA=o, WA TFE(1.70 g, 70 %)=EA
(3aR,5R,6R,7R,7aR)-2- (LA (tert-F-FA| 72 R d) o}v| ) -5- (2L AW E)-7T-FF 2 2-5,6,7,7a-HEZ}
S| =2 -3al-3| 2} [3,2-d | E]o}E-6-Y HWFo|EVt F5HAT. MR (400 MHz, CDCls) & 8.00-7.98 (m,

4H), 7.60-7.56 (m, 1H), 7.53-7.50 (m, 1H), 7.44-7.40 (m, 2H), 7.38-7.34 (m, 2H), 6.17 (d, J = 7.1 Hz,
1H), 5.92-5.82 (m, 1H), 5.46 (dd, J = 9.4, 21.3 Hz, 1H), 5.36-5.25 (m, 1H), 5.16-5.08 (m, 2H), 4.59-
4.44 (m, 4H), 4.40 (dd, J = 6.0, 12.0 Hz, 1H), 3.99-3.95 (m, 1H), 1.53 (s, 9H).

4= MeOH (30 mL)ol A 7] =4(1.70 g, 2.98 mmol) 2 K,C0; (0.40 g, 2.9 mmol)2] &E3HE-& 3 h ws 4
oA ugkE itk =efo] ofo] 27t HIFHAAL, 7] Bulle FHAE Y StellA AAHEAT. AT DAdES E
A A AZrbE 9 (MeOH/DCM, 1:20)¢ s Aulzb AelA FAwe], =4 13 PE(1.07 g, 99 %) =A
tert-F¥ & ((3aR,5R,6R, 7R, 7aR)-7-ZF 0 2-6-8| EEA-5-(3| =EAWE)-5 6,7, 7a-E| E &} 8] = 2 -3al-7] 2}
w[3,2-d]Elo}F-2-a) 7t 2utlo] E7} 4EH ST, H MR (400 Miz, CDOD) & 6.12 (d, J = 6.6 Hz, 1M),

o

5.95-5.85 (m, 1H), 5.16-5.10 (m, 2H), 5.00-4.86 (m, 1H), 4.54-4.37 (m, 3H), 3.81-3.73 (m, 2H), 3.60
(d, J=6.0, 12.1 Hz, 1H), 3.39-3.34 (m, 1H), 1.51 (s, 9H).

0 ColA, T4 DNF(15 mL)olA A7) E2(1.06 g, 2.94 mmol) 2 o]m|tF=(0.600 g, 8.82 mmol)e] &
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TBDMSC1 (0.478 g, 3.17 mmol)7} HZFH ATt 7] EFELS 5 h & Ao war=Slar, Et,0(100 mL) %
A(100 nL) 2 A FAY. AV F715S FHENL, A7 42 B0 (50 mbE FEFHJGY. A7) A%

h= |
H FEES 0,0 (50 mb)E AFFAL, T NaS0, Aol Ax=det. o33k o, A7) &= Sk oF "

sloll Al SHERNaL, 7] FAELS AE FU4 A A2uE2H I (Et0Ac/ A%, 1:10 WA 1:2)e ofs)] Az
I} Ao A Xéxﬂﬂ% WA 98 E(1.36 g, 97 %)2A tert-F¥ L ((3aR,5R,6R,7R,7aR)-5-(((tert-F-&]H
g ) S AN HE)-7-FF 2L 2-6-3| EFA]-5,6,7,7a-H E&}3| = 2-3all-3] 2} [3,2-d ] ] o} &-2-Y ) 7L EnlH o E

7F FEEHAT. H NMR (400 MHz, CDCl3) & 6.05 (d, J = 6.8 Hz, 1H), 5.90-5.80 (m, 1H), 5.18-5.04 (m,

3H), 4.51-4.39 (m, 3H), 3.93-3.84 (m, 1H), 3.81-3.72 (m, 2H), 3.31-3.26 (m, 1H), 2.14 (d, J = 8.1 Hz,
1), 1.53 (s, 9H), 0.89 (s, 9H), 0.07 (s, 6H).

0 CollA, ¥ DMF (8 mL)ollA] A7) E2(0.720 g, 1.51 mmol) 2 BuNI (0.056 g, 0.151 mmol)e] &Mof,

NaH(=] |2k o holl A 60 %, 0.078 g, 1.96 mmol)o] H7}%l thLof, &4 HZulo]=(allyl bromide)(0.365 g,
3.02 mmol)7} H7tHE AT, A7l E}ELS 5 h T ARddA wukEI, Et,0 (50 mb)E A EI, x3hE

NaHCO; (50 mL)& AHHAJT. 7] F7152 FHEAAL, 47 F482 Et0 (30 nb) 2 FZHA. 371 2
e FE=L 49060 nb)E AHERAL, T NapS0, BellA AxEdet. o3dk o, 7] &= @t

g Flo A FHEQaL, AV FoJEL AE ZH4 dY FErE T (Et0Ac/ A4, 1:20 WA 1:4)d <& A
LAAYE 29(0.675 g, 87%)EA tert-%d <& ((3aR,5R,6R,7R,7aR)-

HaAdd)eAwE)-7-ZF Q2 2-5,6,7,7a-H E}s| = 2-3aH-3] 2} [ 3, 2-d] E] o}

=-9-9)7t2utdo] BV} SEHch,  H NMR (400 MHz, CDCly) & 6.08 (d, J = 7.0 Hz, 1H), 5.93-5.82 (m,

2H), 5.30-5.08 (m, 5H), 4.46-4.40 (m, 3H), 4.22 (dd, J = 5.3, 12.6 Hz, 1H), 4.03 (dd, J = 5.8, 12.6
Hz, 1H), 3.80-3.70 (m, 3H), 3.39-3.35 (m, 1H), 1.51 (s, 9H), 0.89 (s, 9H), 0.05 (s, 6H).

0 ColA, THF (10 mL)olA] A7) E4(0. , 1.31 mmol)e] &<Noll TBAF (1.0 M in THF, 2.5 mL, 2.5 mmol)
7F A7 . J7ReE 3o, A7) e EFES 3 h EoF Ao wekEar, EtOAc(30 mL) 2 947(30 mL)
2 MENY. AV 71 EFERL, AV 4L EtOAc(20 mL)E FEFHATH. 7] A¥8" FEES
4 NapS0, el A A=At AAS o, 7] Suls 32 &8 slolA SHEAJa, 7] FgELS A
4 A8 AZePEI2 I (EtOAc/3AE, 1:5 WlX] 1:2)o ofa A7l AoA AHA o], F4 24(0.53 g,
100 9)Z2A tert-5F2 < ((3aR,5R,6R,7R,7aR)-6- (LB EA])-7T-FF L 2-5-(F| =5 W€ )-5,6,7,7a-H E&}3]
=2 -3al-7 2 [3,2-d | E]o}E-2-2) 7t Zndo] EF} 2:Sx9ith.  H NMR (400 MHz, CDCls) & 6.07 (d, J =
7.1 Hz, 1H), 5.92-5.82 (m, 2H), 5.31-5.10 (m, 5H), 4.52-4.40 (m, 3H), 4.22 (dd, J = 5.2, 12.6 Hz, 1H),

4.03 (dd, J = 5.9, 12.6 Hz, 1H), 3.82-3.77 (m, 1H), 3.74-3.61 (m, 2H), 3.42-3.38 (m, 1H), 1.52 (s,
oH).

0 ColA, DCM (25 mL)olA A7) E2(0.53 g, 1.3 mmol)e] &He] DMP (0.81 g, 1.9 mmol)7} FH7}=ich.
1.5 h B¢ Ao kA7l Fofl, A7) ¥k EFES Et0 (30 mL) 2 g4d 3o, 125 & 55
o}, NasS:05 (2 g)oF A ¥E3}kw NaHCO; =8N (30 mL)o] A7FE A, A7) EIES EtOAc(2X30 )2 F
Helth, A7 AE FEEL2 F9 NaS0, AolA Az Aok.  oAFgk o, A7) Svle 5 o shollA
FTHEAT, 7] FAAES AT ZH4 A9 A2ulETHI(Et0Ac/ A, 1:4 WA 2:3)0 93] A7t AddA
, AT @ 2A oo tlgete LHls|=rF FEET. 0 ColAl ¥4 THF (15 mL)ellA] o]
E4d MeMgBr (1.4 M in THF/EF<l, 2.5 mL, 3.5 mmol)e] &Mo] HrlxE A, A7) ¥& E3dELS 3 j
bAoA mykE thgol, E3FE NaHCO; £9(30 mL) o & AXHATE. A7) EFE-S Et0Ac(2x30 mL) =

FEAUT, 7] AT FEEES TF Nas, oA A=A, olmd Fol, 47 e BAF 4 sl

A SEEIL, 7] Aolee Abs EdU4 AY A=vEI Y (Et0Ac/FAt, 1:10 WA 1:2) ofsl dej7t Aoy

Oko
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A AA], I NRel sl UERA ulel o], 2.6 @ 19] MEE T Aje] R oA TR,
tert-28 < ((3aR,5R,6R, 7R, 7aR)-6-(LHLA)-7-ZF 0 2-5-(1-3| == A € )-5,6,7,7a-H E &} 3] = 2-3al-
2} [3,2-d]Elo}E-2-d) 72 nH o] E (0.29 g, 53%)7} 5= o).

Ar ol A, 1,4-tho]L2-A21(10 mL)olA] A7) E2(0.168 g, 0.403 mmol)ol] EtsN (0.164 g, 1.62 mmol), HCOOH
(0.118 g, 2.43 mmol)7} H7FEJqek. A7)l &bol 30 sec HoF Ar & #Fo] 4A &}aL, Pd(PPhs), (0.187 g,

0.162 mmo) 7} H7F=E ATk, 16 h 5 60 TolA wHrAIZ]l Fo] | 247] ¥bg E3tEo] $&FHJL, 47 FAE
o A% ZH4 A9 Z2uE 23 (MeOH/DCM, 1:40 WA 1:20)0 & A7} AoA AA =, ﬂﬂﬂ 3y
E(0.083 g, 85%)2A tert-H°  ((3aR,5R,6R,7R,7aR)-7T-ZF Q2 -6-3] EZA|-5-((S)-1-3| EZA| | &) )-
5.6.7.7Ta~E| E}3] = 2-3aH-7] 2} [3, 2-d | E] o} =-2-2] ) 7} Zu}o]| E7} 2-=% k. H NMR (400 MHz., CD:OD)
§ 6.21 (d, J=7.1Hz, 1), 4.90 (td, J = 3.8, 46.7 Hz, 1), 4.35-4.31 (m, 1H), 4.01-3.90 (m, 2H),
3.14 (dd, J = 3.0, 9.6 Hz, 1), 1.49 (s, 9H). 1.22 (d. J = 6.6 Hz, 1H): "C NMR (100 MHz., CDsOD) &
162.83, 155.73, 94.85 (d, J = 177.4 Hz), 87.24 (d, J = 1.4 Hz), 82.88, 77.22 (d, J = 3.3 Hz), 69.29

(d, J=27.8Hz), 68.92 (d, J=24.1Hz), 67.08, 28.54, 19.77; MS, (ES, m/z) [M+Na]+ 359.1.

A% MeOH (5 mL)ollA A7) &4(0.0562 g, 0.167 mmol)e] &M 30 sec &<k HCl(g)&E AFo] dA HIAL}.

5h FoF Ao WHkAZ] Fof 7] wkg EZIELS AXE Y5 FHHAT. A7) FAES MeOHA A 1.0
M NH,2 FAsEda, WA 23E(0.0387 g, 98 %) ZA (3aR,5R,6R,7R,7aR)-2-0}1] e-7-EF Q@ 2-5-((S)-
1-3] =2 Ao €l)-5,6,7, 7Ta-H E&} 5] = 2-3aH-9] 2} = [3,2-d | E] 0} Z-6-27} +E57] 98], Zg4 29 A=nE
<1203 (1.0 M NI in MeOH/DCM, 1:5)¢l ¢]a A2z} AolA AAHT. H MR (400 Miz, CD,0D) & 6.36 (d,

J=17.0Hz, 1H), 4.85 (td, J = 4.2, 47.1 Hz, lH) 4.38-4.32 (m, 1H), 4.00-3.92 (m, 2H), 3.28 (dd, J =

2.7, 9.3 Hz, 1), 1.21 (d, J = 6.6 Hz, 1H); C NMR (100 MHz, CD:OD) & 165.10 (d, J = 2.3 Hz), 95.64

(d, J=177.3 Hz), 91.13 (d, J = 2.5 Hz), 77.17 (d, J = 3.8 Hz), 73.41 (d, J = 26.0 Hz), 69.02 (d, J
= 23.8 Hz), 66.73, 19.88; MS, (ES, m/2) [M+H]+ 237.1.

AAd] 34

(3aR,5R,6R,7S,7aR)-7T-EF 2. 2-5-((S)-1-3| =& A & )-2- (& ¢o}1]| =)-5,6,7, Ta-E| E&} 5] = 2-3all-¥| 2= [ 3,
2-d]EotE-6-&

OH

e
RN
HOY ™ "N

E

0 TCollAd, <4 DMF (60 mL)olA tert-%¥ ((3aR,5R,6R,7R,7aR)-7-&F Q2 2-6-3| =ZA|-5-(3| == A]
5,6,7,7a-E| Eg}3| =2 -3al- &} = [3,2-d] El o} &-2-A) (& ) 7} =n[H o] E(9.00 g, 26.8 mmol) B o]n
S y]

(9.09 g, 133 mmol)<] &Me] TBDMSCl (14.1 g, 93.5 mmol)7} H7FE Y. A7) E£FEL 16 h
WHFE A, Ety0 (200 mL)Z A E A3, A:(2x200 mb) 2 AHEATH. A7) F715L F1F

e Bt,0(2x100 mL) 2 FZFHATh. A7 288 FE2ES 94100 nL)E AH =R, F4 NaS0, ol A
ZEA. ofgs Fo, Av] fuls 4F g SlellA SREAL, Y] FJES AF S 29 A2vE
129 (EtOAc/ &AL, 0 14%21 1:6)° o3& At AoA AHAF, T 9A(16.0 g, 100%)2ZA tert-5€
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[0378]
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((3aR,5R,6R,7R,7aR)-6-((tert-F-E DA L) A )-5-(((tert-FEUHE A L) SA W E)-7T-ZF 2 2~
5,6,7, 7Ta-H| E2}8] = 2-3al-9] 2} 3, 2-d ] E] o} Z-2-9)) (W] &) 7F 2 vl o] Ev} $E55Qtk. H MR (400 Miz,
(DCls) & 6.10 (d, J = 6.9 Hz, 1H), 4.89 (td, J = 4.3, 47.3 Hz, 1H), 4.38-4.31 (m, 1H), 4.01-3.93 (m,

1H), 3.81-3.70 (m, 2H), 3.41-3.37 (m, 1H), 3.32 (s, 3H), 1.53 (s, 9H), 0.89 (s, 18H), 0.144 (s, 3H),
0.087 (s, 3H), 0.048 (s, 6H).

0 CellA, &%= DCM/MeOH (100 mL, 1:4)oA 7] E2(16.0 g)o &Ml AcCl (0.32 g, 4.1 mmol)7} 7}
Aok, A7) E3HE0] 24 h FQF Ao A wtE Fof | NalCO; (1 g)o] H7M=EAar, 7] dEHL 30 min
S wHkEITE, 7] Eule #ab o F sl A FkE ohgell, 7] FeES DM (100 mL)oll A 838 E AL,
Z3tE A NalC0; (50 mL) o2 AFEAY. A7) f715L FRERL, A7) 42 DAM(2x80 mL) & FE
Ak A7 AFE FEFES T NaSO, oA Az, o7k Fof, 7] o#ES 3 h Bt Boc

—

(4.0 g, 18 mmol)Z A=, g & oo, 7] &vlE A 4= StolA FHEHI, 7] FAEL
s 4 Ay ZAReEII(EtOAc/ AL, 1:10 WX 1:3)0l] 93] A7} HolA gAxo], WA F(11.6
g, 96 %) o7 tert-%E ((3aR,5R,6R,7R,7aR)-6-((tert-F-EB YA H) A )-7-ZF 0 Z-5-(3| =ZA| v & )-
5,6,7,7a-F| E 28] = 2-3aH-3) 2= [3, 2-d | E] o} Z-2-2) (W &) F}2npw o] E7F =5tk H NMR (400 MHz,
(DCly) & 6.10 (d, J = 7.1 Hz, 1H), 4.99 (ddd, J = 2.7, 4.1, 46.0 Hz, 1H), 4.46-4.40 (m, 1H), 3.96-

3.88 (m, 1H), 3.78 (dd, J = 2.3, 11.8 Hz, 1H), 3.62 (dd, J = 5.2, 11.8 Hz, 1H), 3.46-3.41 (m, 1H),
3.32 (s, 3H), 1.54 (s, 9H), 0.89 (s, 9H), 0.16 (s, 3H), 0.09 (s, 3H).

0 CollA DCM (200 mL)ollA A7) E2(11.3 g, 25.1 mmol)<] &Mell DMP (14.8 g, 34.9 mmol)o] FH7}= AT},
2 h Bt Ao WAzl Fo, A7) ¥kg fNEe oF 100 mL 2 A2 FFE g, Et,0 (300 mL)Z
AR, A7) Aoz PHE HeHe dtolE AolA(Celite cake) S Fa) AU, 7] o 7oA
L AL AXE YF w=HYth. A7) FJEL Et,0 (200 mL) 2 F2H93, A7) 1FELS o7ty o] A
AEAH(the solid was filtered off). A7) oHE {AE 3} =4 NallC0; (200 nL)E AHEJL, A7)
TFAL Et0(2X50 mL) 2 FEFHAT. A7) 2Fdd FEES T4 MgS0, Aold AxHAY.  o7st T, A
] &=, AAEA 2= tert-FE ((3aR,5S,6R,7R aR) 6-((tert-F-EudEAL) KA -7T-FF L 2-5-¥X 2
1-5,6,7,7a-H| E&}8| = 2-3al-3] 2} [ 3, 2-d | E] o} &-2-) (HE) 7L 28| o] E  (11.8 )& F5317] 3] 3t
e Stoll A FEATH. o] d AAHA e BELE FrHEQA AA Qlo] 1 v @AM ALEEH ).

N

111

0 CollA N, 3tellAl, F4= THF (200 mlL)olA] 7] E2(11.8 g)o &l MeMgBr(1.4 M in THF/EF <, 42.0
mL, 58.8 mmol)7} HZFH AT, HIFF Foll, 47 EFES 2 h FF Aol wwrEe. A7) vgES X
stEl =4 NaHCO; (200 mL)2 A FJL, F7] ¥h-g EE-2 Et0Ac(200 mL) 2 DCM (2X50 mL) & FZF AT},
271 ARE FEES 7T NasSO, delA dxHJvk.  oAFHEd Foll, A7l &uie B hY SellA
SHEAT. A7) A= DM (100 mL)oll A &31¥ 1AL, 3 h &<t Boc,0 (3g)=E A=A}, 28l o o
Soll A7l Suls A 4 slelA SREAL, 7] FdES, F oY FEYA o)ddAe] E3E(6.60 g,
57 % F "dﬁ])i/‘i tert—58 ((3aR,5R,6R,7R,7aR)-6-((tert-F-HUHE A L) SA])-7-FF 2 2-5-(1-3| =FA|
o €)-5,6,7,7a-H E&}s] = 2-3al-9] 2} = [3, 2-d]E] o} &-2-) (&) 7k 2wl o| EE F5317] H&, S+ 2+
AzntE TR T (EtOAc/FA4E, 0 WA 1:4)el ofsf Azt Ao A ZA=HAE.

0 ColA F<4= THF(80 mL)olA A7) E2(6.60 g, 14.2 mmol)e] &Mol TBAF (1.0 M in THF, 28.0 mL, 28.0
mol) 7} H7FE Ak, A7 E£F 3 t J WREE AT, AT HSELS 94(100 mL) 2 A" th
Soll, EtOAc(3%80 mL)Z FZFAT. A7) AFH FE2EFLS FF Na,S0, AolA HAxHAY. o33k S,
A 5

A7) gole B4 41 s

i
fl

<, tert-F9 ((3aR,5R,6R,7R,7aR)-7T-EF 2 Z-6-3] =
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ZA-5-((S)-1-3| =2 &)-5,6,7,7a-H E&} 3| = 2-3al-] 2} = [3, 2-d] E] o} Z-2- ) (W] & ) 7} En}ef| o] E - (3.77
g, 76%)S F5317] Y8, ZU4 2y ARvtEa T (EtOAc/32E/25 % DCM, 1:2 WA 1:1/)9 2Js) A7 A
ol AAEAT. HNR (400 Miz, CDCls) 6 6.09 (d, J = 6.9 Hz, 1H), 5.24-5.12 (m, 1H), 4.48-4.43 (m,

1), 3.97-3.87 (m, 2H), 3.34 (s, 3H), 3.15 (dd, J = 5.0, 8.0 Hz, 1H), 2.12 (s, br., 2H, (OH)), 1.55
(s, 9H), 1.26 (d, J = 6.5 Hz, 3H).

0 CollA, F DMF (20 mL)olA A7 &2(0.930 g, 2.65 mmol) @ o]m|t}Z(0.726 g, 10.7 mmol)<] &M
TBDMSCL (0.502 g, 3.33 mmol)7} H7FE St A7) 321}%%%% 16 h &<t A-2oA Wit 3, Et,0 (100 mL) =2

S E AL, A4(2x100 nL) 2 AHEAT. 7] 7715 FRHERNL, 7] 4L Et0 (50 mb) 2 FEE3

o A7) AtE FEES T4 NaSOy Aol AzxEdu.  oJsk T, 4] g Sk g sl F

HAa, 37 AAEL A U4 A9 A20lE2HI(Et0Ac/ A, 0 WA 1:3)o] 93] A7t AollA %

a4 9 75 %) 0.2 A tert-%-8 ((3aR,5S,6R,7R,7aR)-5-((S)-1-((tert-F-Erjm e A& )LA]) 1

E)-7-ZF 9 2-6-3| =2 A|-5 6,7, 7a-H E&}3| E2-3a0-9 & =[3,2-d]El o} F-2-2) (W &) 7} EntH o] E 7} FE
1

Ak, H NMR (500 MHz, CDCly) & 6.09 (d, J = 6.9 Hz, 1H), 5.04 (td, J = 4.0, 46.8 Hz, 1H), 4.41-

4.36 (m, 1H), 4.08-4.03 (m, 2H), 3.32 (s, 3H), 3.32-3.30 (m, 1H), 2.64 (s, br., 1H, (OH)), 1.54 (s,
9H), 1.20 (d, J = 6.4 Hz, 3H), 0.89 (s, 9H), 0.087 (s, 3H), 0.083 (s, 3H).

2

0_1_4

=

DCM (30 mL)oll A 7] &2(0.900 g, 1.94 mmol)<] £l DMP (1.23 g, 2.91 mmol)7} H7F= A, 45 min &
QF Aol A agket Fof | 7] wHEES Et0 (100 nL)E A=A, 7] Anpdoz Adw deds A
o|E AolaE T3 AFEHUL, &V AFES HAL2dA AxE s FF5HAG. ] TS HEgr 4
ZH2 W2 Z=5 %3 (The residue was loaded onto a silica gel plug), 7] A= (EtOAc/E:AF, 1:4)
2 gelEo], WA £(0.90 g, 100 %) 22, tert-FH ((3aR,5R,7R,7aR)-5-((S)-1-((tert-F-Hriv e ) <
ADoE)-7-&F 2 2-6-0x0-5,6,7,7Ta-H E&}8] = 2-3all-7] #} 1= [3,2-d] E] o} &-2-< ) (M &) 7} 2 vt o] EV} =5

ATt I NMR (400 MHz, CDCl3) & 6.47 (d, J = 6.9 Hz, 1H), 5.11 (dd, J = 5.5, 48.4 Hz, 1H), 4.68-4.61

(m, 1H), 4.54-4.49 (m, 1H), 3.90-3.89 (m, 1H), 3.32 (s, 3H), 1.54 (s, 9H), 1.26 (d, J = 6.5 Hz, 3H),
0.84 (s, 9H), 0.074 (s, 3H), 0.043 (s, 3H).

AZ MeOH (25 mL)ollA A7] &2(0.900 g, 1.94 mmol)2] &-o NaH(vUlZ 2 doA 60 %, 0.0155 g, 0.388
mmol )7} A7FE A, 7] E3EL 10 min §¢F Ao A wHtE AT 1 Lo TLC(followed by TLC)]. A
7] Wke Z3Eo 0 CE d4E v, NaBH, (0.140 g, 3.70 mmol)7} H71E A, A7) E£3E0] 20 min =
Sk 0 CollA wyke Fof, 3t 27be] tglo] ofo]xy}l HIIEAL, 7] &vle TLHSA
DCM (50 mL)ell A gafidda, E39 4 NHClL (50 L) E AFLFAT. A7) $71FS 89903, A
2 DCOM(2%20 mL) = FEH ATt 7] d3dE FEFELS FF NaS0, oA Ax=sHAek. A7 $o, 47 &
= kA ot SlolA S=aEda, A A ES s ZYd ZAYW AEnE 29 (EtOAc/FAF, 1:10 WA
2:5)] o3 A7t AolA AA o], WA E(0.793 g, 88 %) EA tert-%€ ((3aR,5S,6R,7S,7aR)-5-((S)-
1-((tert-FEovE L) SA) N E)-7T-FF L Z-6-3| =& A|-5,6,7, 7Ta-E| E&} 8] =2 -3all-3| 2} = [ 3, 2-d | E] o} &~

1

2-d) (HE) 72t o] EV =55k, H NMR (500 MHz, CDCly) & 6.11 (d, J = 6.9 Hz, 1H), 4.99 (td, J

i_‘

(e}

o

= 4.3, 47.2 Hz, 1H), 4.48-4.42 (m, 1H), 4.15-4.09 (m, 1H), 4.02-3.96 (m, 1H), 3.48-3.45 (m, 1H), 3.37
(s, 3H), 2.80 (s, br., 1H, (OH)), 1.55 (s, 9H), 1.22 (d, J = 6.4 Hz, 3H), 0.89 (s, 9H), 0.084 (s, 3H),
0.075 (s, 3H).

A2 MeOH (20 mL)ollAl A7) 54(0.780 g, 1.68 mmol)] £Ho] 30 sec =<¢F HCl(g)E AFo] YA 3}ct.
7] EFELS 6 h ToF A2dA wwHdn. Y] vt #AF 4E SlelA] SdE S, 3] JoEe

_87_
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MeOHOl Al 1.0 M NH; 2 SAtEAL(neutralized), Edi+] 29 A=vtEaiddl s Azt Ao HA|=
o, WA WEHE(0.410 g, 98 %) ZA (3aR,5R,6R,7S,7aR)-7T-EF L 2-5-((S)-1-3| =EF Ao & )-2- (W Do} 1= )-
5.6,7,7a-E1 £ 13 = 2-3all- 9 e} = [3,2-d | E] o} Z-6-27} $5H 2. H NIR (500 Miz, CD0D) & 6.41 (d, J
= 6.7 Hz, 1), 4.84 (td, J = 3.6 Hz, 50.1 Hz, 1H), 4.40-4.34 (m, 1H), 4.04-3.93 (m, 2H), 3.60 (dd, J =
2.7, 8.6 Hz, 1), 2.86 (s, 31), 1.22 (d, J = 6.6 Hz, 11); C NMR (100 Miz, CD,0D) & 165.56, 91.07 (d,
J = 183.5 Hz), 90.92 (d, J = 4.4 Hz), 76.33 (d, J = 3.2 Hz), 71.56 (d, J = 16.2 Hz), 67.39 (d, J =
17.2 1), 66.88, 30.58, 19.705 NS, (ES, m/2) [M+H]  251.1.

A Ao 35
(3aR,5R,6R,7S,7aR)-7T-EF L 2-5-((R)-1-3| =& A| o € )-2- (| & o}"| =)-5,6,7, 7a-H| EE} 5| = 2-3all-3] &} = [ 3,
2-d]Elo}&-6-2

OH
O

,>—NH

HO\\‘ ' ‘IN

T

Ny 3lollA 0 ColA F= THF (15 mL)olA tert-%¥ ((3aR,5S,6R,7S,7aR)-6-(NA A )-7-FFQ 2-5-F 2 -
5,6,7,7a-E| Eg}8| & 2-3al-9 2} = [3,2-d] E] o} Z-2-) (W& ) 7} 2 vt o] E

MeMgBr(1.4 M in THF/EF<l, 3.0 mL, 4.2 mmol)7} F71E ek, H7psk
Al Wk QT AT B2 ¥ 3bE NallCO; 84(30 mL)o2 AxE

(0.35 g, 0.83 mmol)e &Ho|
471 EFEL 2 h FF AL

3,
thLo], EtOAc(30 mL) = DCM (330

)2 FEHAT. 7] AFE FEES FF NaS0, AollA AxHdek. s Fo, A7) &l 3F o
g sl Z=aEPT, A7) FAdELS 1 ZF(high vacuum) 3tollA] AZEATE. N2 stolA] - 78 ToA Az

o
DCM (8 mL)ol A 7] Z+JE 2 PMB (0.50 g, 3.4 mmol)l BCl; (1.0 M in DCM, 3.0 mL, 3.0 mmol)”7} H7F= %]
o A EREL Y7 £z £nvl Aeo@ A3 HYAEA ~ 3 h Bk wukEgdt,  A] uk
E& - 78 ColA ¥A453, T35 MeOH/DIME BAE thgol AZXE 98 FFHAG. 7] D&
A A% FEeETHF (1.0 M NH; in MeOH/DCM, 1:10)¢ ol3] A7} AoA HA = o], WA 13 E(0

19 %EA  (3aR,5R,6R,7S,7aR)-7T-EF 22 -5-((R)-1-3| EFA| o & )-2-(H & o}H]| =)-5,6,7, 7a-H]
3all-3] 2} [3, 2-d] E| o} E—6-20] SEHATE. H MR (400 Miz, CD:OD) 6 6.40 (d, J = 6.7 Hz, 1), 4.78
(td, J = 3.6, 49.3 Hz, 1H), 4.40 (ddd, J = 3.6, 6.6, 18.0 Hz, 1H), 4.00-3.89 (m, 2H), 3.79 (dd, J =
3.2, 8.0 Hz, 1H), 2.86 (s, 3H), 1.19 (d, J = 6.6 Hz, 1H); C NVR (100 MHz, CD,OD) & 165.99, 91.11 (d,
J=5.31 Hz), 90.74 (d, J = 184.1 Hz), 76.85 (q, J = 3.7Hz), 71.64 (d, J = 16.4 Hz), 68.64, 68.22 (d,
J=16.9 Hz), 30.55, 17.74; NS, (ES, m/z) [M+H] 251.1.

AA 36 & 37

(3aR,5R,6R, 7S, 7aR)-2- (e Bo}r| :2)-7T-EF L 2-5-((S)-1-3| =5 A 9 &)-5,6,7, 7Ta-EH| E&} 3| ==-3aH-¥] 2} = [3,
2-dlEjo}E-6-& % (3aR,5R,6R,7S,7aR)-2- (e Eotv| x)-7-EF 2 2-5-((R)-1-3| =FA| 9 €)-5,6,7,7Ta-E| Et
3| =2-3all-¥ 8= [3,2-d] E] o} &-6-&

_88_
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OH
O .|\S
w NH Ll />—N{-I_
HO" ‘N HO" Y "N
E

DCM (30 mL)olA tert-%% (3aR,5R,6R,7S,7aR)-6-(tert-F-EHed AP LA )-7-ZF 0 Z-5-(3| =ZA| v & )-
5,6,7,7a-Bl Eg}s]| =2 -3aH-3] g} = [3,2-d ] E] o} F-2-L (e &) 7} =2 m}| o] E (600 mg, 1.3 mmol)e] &Holl 0 Tol
] DMP (806 mg, 1.9 mmol)7} H7F=EATE. 2 h & A2 nHkA|Zl Fof | A7) Wkg-2 ¥ 3lE =4 NalC0;

(20 mL) 2 Na,S;0; (20 mL)E AX . A7) 27z oz PFdE 8IAL DOM (3x30 mL) 2 FZHAT. A7)
A3E 74 T2 FF NaS0, dollA ARSI, 47 AASA ge ds|=gs #5317 Hdl, 5 sholA

EZFHrt. A7) LHsEE THE (30 mL)olA €315, 3 h < 0 WA 25 CeollA] MeMgCl (3 M in THF,
1.1 ml, 3.3 mmol)E AHHHJT. A7 HS$ES HO (50 mL)E AA EtOAc (3x40 nmlL)=

e
SN
oo
2

FEHAG. A7) AFE {7152 5 NaS0, oA AxEHND, AF stollA sF5HAT. 7] 2L,
Al © (355 mg, 57 %9 2 ©ADEA tert-%¥ (3aR,5R,6R,7S,7aR)-6-(tert-F-E v e A2 A])-
2-5-((9)-1-3| =2 A &)-5,6,7, 7Ta-E| E&}8] =2 -3all-3] 2} 1= [ 3, 2-d | E] 0} Z-2-< (o] & ) 7} 2 u} | 0| EE
71 f18, A oAlEH2lA 3 % WA 30 % EtOAcE &&=, st A Aol g& AAHAG.  (ES, m/2)
[M+H]+ 479.0; 1H NMR (300 MHz, CDCls) & 6.20-6.14 (m, 1H), 4.95-4.65 (m, 1H), 4.44-4.25 (m, 2H), 4.08-

3.79 (m, 4H), 1.51 (s, 9H), 1.25-1.14 (m, 6H), 0.87 (s, 9H), 0.12-0.06 (m, 6H).

MeOH(HC1 7F~2 23FE)(10 mL)ollAl 7] &2 (350 mg, 0.73 mmol)e] &4 A-2o|A 3 h &<t Rk}
S Ed(Volatiles) MeOHl (5 mL)olAM &5z, oles #5871 fs) SF=AG. 7] &9 pll
A= Z23td 74 K02 9 = EHAY. 7] Ao om AdE &2 THF(3x10 mb) = FEH A, 7]

FE F71SS T NaS0, AellA AzE A, I A s5EAT. 7] AR &ge s, 94
3 E(63 mg, 32 %)ZEA] (3aR,5R,6R,7S,7aR)-2- (o Holn| x)-7-ZF 0 2-5-((R)-1-3| =2 || € )-5,6,7,7a—Hl
Egd| = 2-3al-9 e} [3,2-d]Eo}E-6-25 53171 s, 3dF71el Z7[(Agilent 1200): A, X-Bridge
Prep-C18; ©]%4F, water with 0.05% $¥=uUol @ 3 % ol EUEZ YA 13 % oFHNEYED in 10 mins; A3

i
o

im K

7], 220,254nm] &2 Prep-HPLCOl <&l AAEAt; (ES, m/2): ] 265.0; H NIR (300 MHz, D,O) & 6.25

(d, J=6.6 Hz, 1H), 4.78 (td, J = 3.9, 48.3 Hz, 1H), 4.42-4.33 (m, 1H), 4.00-3.91 (m, 2H), 3.71-3.68
(m, 1H), 3.22-3.05 (m, 2H), 1.07 (d, J = 6.6 Hz, 3H), 1.02 (d, J = 7.2 Hz, 3H) ¥ ¥4 1HE(77 ng,
39 %RA  (3aR,5R,6R,7S,7aR)-2- (e & o}r] ) -7-Z 2 ¢ 2 -5-((S)-1-3]| == A & )-5,6,7,7a-H E&} 3| = 2~

3al-T) 2} = [3,2-d]Elo}&E-6-& 5 (ES, m/2): [M+H] 265.0; 0 NYR (300 MHz, D:0) & 6.20 (d, J = 6.6 Hz,

1H), 4.85 (td, J = 3.6, 49.2 Hz, 1H), 4.41-4.31 (m, 1H), 3.98-3.89 (m, 2H), 3.47-3.43 (m, 1H), 3.17-
3.09 (m, 2H), 1.10 (d, J = 6.6 Hz, 3H), 1.02 (d, J = 7.2 Hz, 3H).

AAe] 38

(3aR,5S,6R, 7S, 7aR)-7-EF & Z-2- (A& o}u] :x)-5-((R)-2,2,2-ET EF L 2-1-3| =E A | ©)-5,6,7, 7Ta-E| E&}
3| =2-3all-¥] &} =[3,2-d] E o} E-6-&
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DCM (150 mL)olA tert-F¥ ((3aR,5R,6R,7R,7aR)-5-(((tert-F-Huu e ) SA)HE)-7-ZFQ Z-6-3| =5
A1-5,6,7,7a-H| Eg}s| =2 -3al-¥] 2} = [3,2-d] E]o}=-2-Y) (W E ) 7L EnlH o] E  (9.28 g, 20.6 mmol)e &
DMP (13.1 g, 30.9 mmol)7} H7FE Ut 1 h 59 ALoA wHkAZ Zo, A7) 852 Et,0 (400 mL) = 3

N, 47 ARHon A4E ATAe Al AolAE Fal olRHAL, 4] clREe deold 2
22 99 BEAUG. Y] WelBE Fom M NaH0/AF A EHe(silica gel plug) s

2, A7) AANEL (EtOAc/hexanes, 1:4)2 £#xo], WA AXA 33 E(yhite crystalline
solid)(8.96 g, 97 %)&EA tert-%8 ((3aR,5R,7R,7aR)-5-(((tert-F-Erdeda)SA)HE)-7-ZFQ Z-6-

0x0-5,6,7, Ta- Bl E 2} E2-3al-3] 2} 1[3,2-d] E| o} E-2-2) (W &) b2 vbel o] E7b #5HTh. H MR (400
MHz, CDCls) & 6.29 (d, J=7.0 Hz, 1H), 5.09 (dd, J = 4.7, 48.4 Hz, 1H), 4.75-4.69 (m, 1H), 4.12-4.05
(m, 2H), 3.96-3.93 (m, 1H), 3.28 (s, 3H), 1.54 (s, 9H), 0.86 (s, 9H), 0.056 (s, 3H), 0.050 (s, 3H).

i

=

AZ MeOH (250 mL)ollA A7 E2(8.96 g, 20.0 mmol)2] & NaH (v]u]zF Lol 60 %, 0.158 g, 3.95
mmol)o] H7FElar, 7] EFELS 15 min T A2dA IIEJATHILC theel). A7) vk E3EL2 0 C
oAl WZtE thgell, NaBll, (1.32 g, 34.9 mmol)7} H7F=E ATt 7] EFE2 20 min 5 0 ToAlA] wHEEA
3, 3 27pe] =gho] ololxvt HIUMEJL, ] Svle FLEHAY. Y] JAE
Qar, ¥E3E A NHCL (100 mL) 2 AF =T, 7] /715 &

T NapS0, ol A Azt of7sk o, 7] &uls 24k o= st A
L A ZY4 29 AR EIHI(EL0A/ A, 1:10 WA 2:5)9] &) A7t Ao
76 %) .2 A tert—-F¥ ((3aR,5R,6R,7S,7aR)-5-(((tert-F-E o] w22 )L A])H|
/\]—5,6,7,7a—EﬂEE‘r°]EE—3aH—AE}J_[S,Z—d]E]O]—AE——Z—%J)(Uﬂ%)ﬂéﬂ}ﬂﬂ O|E7} FEY
Atk 'H NMR (400 MHz, CDCls) & 6.06 (d, J = 6.7 Hz, 1H), 5.01 (td, J = 4.3, 46.8 Hz, 1H), 4.49-4.44

N
i,
2
0
0%
N
i)
ot
it
e
i
e
rlo

A OL
S T
bk
H-UU:O‘?:’
AN
T iz
ol N
Tl
S
%3
VQ

=4

(m, 1H), 4.17-4.13 (m, 1H), 3.80-3.79 (m, 2H), 3.66-3.63 (m, 1H), 3.38 (s, 3H), 2.72 (s, br., IH,
(OH)), 1.54 (s, 9H), 0.89 (s, 9H), 0.062 (s, 3H), 0.057 (s, 3H).

0 CollA, F4 DMF (12 mL)olA A7) &2(1.30 g, 2.89 mmol) % BuNI (0.107 g, 0.290 mmol)2] 8ol NaH

(MulZ doflA] 60 %, 0.145 g, 3.63 mmol)7} X7} AT}, Nale] #H7F S, BnBr (0.989 g, 5.78 mmol)7}
A7 AT, 0 CollA 30 min $¢F WEkA 7 3, Ao A vkl wukA 7] Zof] | A7) ZIFEL Et,0 (100 nL) &

A, 7] EgEe TakE 4 NILCI(2X50 mL)2 AFHEAT. 7] $4L Bt0 (2x40 nL) 2 FF
HA, A7) 2gE FEELS A5G0 nb)E AHFAL, T NaS0, Aol AxFHAG.  A7et Fol, %

S Ak g SlolA SEEAa, AV FELE AF ZH4 AYW AZvtE2H Y (Et0Ac/SAE, 1:20 W
2] 1:4)el] 9)d) AgF AolA AAFHo], EHAGYE 2U(1.44 g, 92 9)EA tert-5€ ((3aR,5R,6R,7S,7aR)-
6-(ANALA)-5-(((tert-FEUH A D) LA HE)-7-ZF 0 2-5 6,7, 7a-H E&}3| = 2-3al-9] 2} =3, 2-d] E] o}

=-9-o) (v &) 7t ulv o EZF S5k, H NMR (400 MHz, CDCl;) & 7.36-7.27 (m, 5H), 6.21 (d, J=7.2

&7

Hz, 1H), 5.30-5.16 (m, 1H), 4.80 (d, J = 11.4 Hz, 1H), 4.56 (d, J = 11.4 Hz, 1H), 4.50-4.42 (m, 1H),
3.95-3.78 (m, 4H), 3.44 (s, 3H), 1.54 (s, 9H), 0.89 (s, 9H), 0.049 (s, 6H).
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0 ColA, THF (25 mL)olA 7] = 44 g, 2.66 mmol)2] Mol TBAF (1.0 M in THF, 3.5 mL, 3.5 mmol)7}
A7FEI T, "obe S, A t& JEL 2 h o Ao wHrE AL, F(50 L) Z A HATH. A
7] EFEL EtOAc (2X40 mL)E F=EHT. A7 AFE FE2ES 55 NaS0, oA Azt ozt
Foll, 7] Sl gk oE St SHEda, Y] AAELE AE FUH A A2vlEH Y (Et0Ac/ B,
1:2 WA Dol 93 AEgt AdA A, W 3FE(.08 g, 95 DHEA tert-HHE
((3aR,5R,6R,7S,7aR)-6-(MA KA )-7-EF L Z2-5- (3| =5 A W E)-5,6,7, 7a-H E&}3] =2 -3al-5] 2} [ 3,2-d] €]

o}Z-2-9) (W &)t utdo| 7l SE5tk.  H NIR (400 MHz, CDCls) & 7.37-7.27 (m, 5H), 6.18 (d, J =

(

010 i

1.
%?

7.4 Hz, 1H), 5.17-5.04 (m, 1H), 4.84 (d, J = 11.6 Hz, 1H), 4.55 (d, J = 11.6 Hz, 1H), 4.50-4.43 (m,
1H), 3.95-3.91 (m, 1H), 3.88 3.82 (m, 1H), 3.79-3.75 (m, 1H), 3.71-3.67 (m, 1H), 3.37 (s, 3H), 1.53
(s, 9H).

0 CellA DCM (60 mL)oNA 7] E2(2.57 g, 6.03 mmol)<] &He] DMP (3.82 g, 9.00 mmol)7} H7tH AT, 1
h &< Ao A wHAIZ]L Fof | A7) 8hg EFE-L Et.0 (100 nb) 2 SA =Y. A7 A3do= Add o
gole AglolE Ao]aE Fdl AHEHA, AV AHRELS A20A HARE Hd FHIJC. AV FAdE
EtOAc (3X50 nL)E FZHYa, A7) 18 ]

B oztyo] A7 A the solid was filtered off). A7
B2 =39 ¥xstdE 4 NaHC03 (30 mL) ¥ NapS:0; (5 mL)ZE MAHAT. A7) FE2EL FH8EJL, F
-

NS0, oA Azw ek, of3gk Fol, 7] v, AAHA & tert—F2 ((3aR,58,6R,7S,7aR)-6-(H12
SAD-T-EFQE-5-X2W-5,6,7,7a-H B} =2 -3al-3] 2hi= (3, 2-d |l o}E-2-2) (M D) 7k 2 nl o] EE 535
71 A8, gk grE shell A SREdh. ol AAHA ¥ wHE FHAERD Al flel Ttk vl

AFEE Ak, H NMR(400 MHz, CDCls) & 9.65 (s, 1H), 7.39-7.29 (m, 5H), 6.04 (d, J = 7.0 Hz, 1H), 5.08

~

(td, J =4.2, 46.7 Hz, 1H), 4.84 (d, J = 11.4 Hz, 1H), 4.64 (d, J = 11.4 Hz, 1H), 4.55-4.49 (m, 1H),
4.31 (d, J=7.5Hz, 1H), 4.19-4.15 (m, 1H), 3.30 (s, 3H), 1.52 (s, 9H).)

F4= THF (50 mL)ollAl 7] E2(1.94 g, 4.57 mmol) 2 TMSCF; (1.80 g, 12.7 mmol)2] &<oll TBAF (1.0 M in

THF, 0.75 mL, 0.75 mmol)7} F7FEdct.  H7Fg 3o, A7) 9 EFES 16 h B¢ A2 A wuke g,
A7) e ESEe (0 CollA WzbEiar, TBAF (1.0 M in THF, 11.0 mL, 11.0 mmol)®] = t}E ®lX|(batch)”}
A7t A 27 %@%% T OE 2 h B9 Ao wukE thgol, Et0Ac(100 mL) % $42(100 mL)Z 34
HAT. A7) f71E2L AR, A7) FALS EtOAc (50 mL)E 2ZF QY. v AF

2 e FEES F

Na,S0, Aol A AzEUT. o33k Fof, A7) &= 34 &8 ShollA] SEEA, 7] FELS AAEHL
A5 U4 A9 FZetEa 9 (Et0Ac/EAE, 1:10 WA 2:3)0 28] A7t AdA wEeso], d& 34 1y
E(0.761 g, 34 B)EA tert-FE¥ ((3aR,5R,6R,7S,7aR)-6-(HMASA])-7-ZF 2 2-5-((R)-2,2,2-EFZF 2 2~
1

1-3|=E X €)-5,6,7,7a-H E&3| =2-3aH-3] 2} = [3, 2-d ] E] o} ZF-2-) (H &) 7} 2nfH| 0| EV} FE 5 Q). H
NMR (400 MHz, CDCls) & 7.36-7.28 (m, 5H), 6.20 (d, J = 7.5 Hz, 1H), 5.06 (td, J = 3.5, 49.5 Hz, 1H),

4.80 (d, J = 11.6 Hz, 1H), 4.57 (d, J = 11.6 Hz, 1H), 4.38-4.30 (m, 1H), 4.23 (d, J = 8.8 Hz, 1H),
4.15-4.10 (m, 1H), 3.91-3.84 (m, 1H), 3.32 (s, 3H), 2.96 (d, J = 10.1 Hz, 1H (OH)), 1.52 (s, 9H).

Ny dtell A - 78 CollA 4= DCM (10 mL)ol A A7) E2(0.760 g, 1.54 mmol) 2 PMB (0.70 g, 4.7 mmol)9] &
oo BCl; (1.0 M in DCM, 10.0 mL, 10.0 mmol)7} H7FE ATt A7) EdEL Wz %9 £57) 207 A

A3 dYAEA ~ 5 h T wREEAY. AV dbE EELS - 78 TellA WAHd, £ MeOH/DOMNE E
g ol AxE Y3 s5HYY. 7] F4EL U4 ZY IA2vE2# (1.0 M NH; in MeOH/DCM, 1:

8ol osf At AolA Ao, FwAM 1EHE(0.373 g, 80 %)EA (3aR,5S,6R,7S,7aR)-7-ZF ¢ =-2-(H|
goln x)-5-((R)-2,2,2-EB]| ZF 0 2-1-3| = 2A| | €)-5,6,7,7a-H E&} 3| = 2-3al-7] 2} = [ 3, 2-d] E] o} Z-6-&-0]

TEH AT I NR (400 MHz, CDsOD) & 6.43 (d, J = 6.7 Hz, 1H), 4.86 (ddd, J = 2.9, 3.6, 51.5 Hz,
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1H), 4.34-4.26 (m, 2H), 4.17 (d, J = 9.3 Hz, 1H), 3.99-3.90 (m, 1H), 2.85 (s, 3H); “C MR (100 MHz,
CD0D) & 165.65, 126.48 (q, J = 281.2 Hz), 91.27 (d, J = 183.2 Hz), 90.42 (d, J = 2.2 Hz), 70.54 (d,

J =16.2 Hz), 69.70-69.65 (m), 69.20 (d, J = 30.4 Hz), 65.91 (d, J = 17.6 Hz), 30.37; MS, m/z = 305.1
M+ 1.

Al 39

(3aR,5S,6R,7S,7aR)-7-EF 2. 2-2-(Hd o} x=)-5-((S)-2,2,2-EF EF L. 2-1-3| =F A9 ¥)-5,6,7,7a-E| E&}
3| =2 -3al-9] & [3,2-d] Bl o} -6

OH
0. .S
FsC N
HOW S "N
E

4= THF (15 mL)ol A tert-HE ((3aR,5S,6R,7S,7aR)-6-(H A SA)-7T-SF Q0 2-5-X2W-5 6,7, 7a-H EZ}3| =
Z-3al-1 8= [3,2-d]Elo}=-2-4) (" E) 7} Entd o] E (0.352 g, 0.829 mmol) = TMSCF; (0.290g, 2.04 mmol)
o] oo TBAF (1.0 M in THF, 0.050 mL, 0.050 mmol)7} H7FEdvt. H7Mgk o), A7) vh& E3E5S 16 h
Eob Ao wRkEATE. A7) WS E3ES 0 Cold WZEda, TBAF (1.0 M in THF, 1.5 mL, 1.5
mmol ) 2] T WEHHU}ﬂﬂH%@ A7 ERELS E UE 2 h 5o Ao wvkE TS, EtOAc (20 mL)
z2 I, A7) AL EtOAc (20 nl)E F2¥H k. A7) 2
3k Fofl, A7) fule 2 o SlollA SEEJda, A
Ha, AF ZA4 24¥ AZnEIYT(EtOAc/FAE, 1:10 WA 2:3)0] af A7} Aox Eg
S A 1HE(0.141 g, 34 ©)ZEA tert-FE ((3aR,5R,6R,7S,7aR)-6-(M A A )-7-ZF 2 Z-5-((S)-
Y EZEF O 2-1-3| =2 X E)-5,6,7,7a-H E&}s| & Z-3aH-9] 2} = [3,2-d] E] 0} F-2- ) (W & ) 7} 2 v} v o]
E7} =59tk H MR (400 Mz, CDCly) & 7.37-7.28 (m, 5H), 6.14 (d, J = 7.5 Hz, 1), 5.09 (td, J =

4.1, 46.4 Hz, 1H), 4.87 (d, J = 10.8 Hz, 1H), 4.38-4.30 (m, 1H), 4.50 (d, J = 10.8 Hz, 1H), 4.25-4.22
(m, 1H), 4.10-4.06 (m, 2H), 3.27 (s, 3H), 1.52 (s, 9H).

N, dtellA] - 78 CTollA F4= DM (6 mL)ollA 7] E4(0.141 g, 0.285 mmol) 2 PMB (0.20 g, 1.3 mmol)2] &
ool BCly (1.0 M in DCM, 2.5 mL, 2.5 mmol)7} 7=l A7) g2 W7t Sz L57 Aoz A
] H9AEA ~ 4 h FeF wnkE AT ] whE &£

el AxEs A sFHJAT. A7) doJES
10)o] o&) A7t Aol AA=o], M udFHE(0.076 g, 78 %)= (3aR,5S,6R,7S,7aR)-7-ZF 2 Z-2-(H|
dolu]12)-5-((5)-2,2,2-Eg| ZF 2 2-1-3| =F A €)-5,6,7, 7a~ Bl E&} 3] = 2-3all-3] 2} =3, 2-d ] E] o} &-6-& 7}

Z=59t, H NMR (400 MHz, CDOD) & 6.34 (d, J = 6.6 Hz, 1H), 4.85 (td, J = 3.8, 48.2 Hz, 1H),

[0

i

4.52-4.46 (m, 1H), 4.20-4.14 (m, 2H), 4.02 (dd, J = 4.3, 7.5 Hz, 1), 2.87 (s, 3H): C NMR (100 Miz,
CDOD) & 166.00, 126.09 (q, J = 280.7 Hz), 90.39 (d, J = 6.2 Hz), 89.99 (d, J = 185.0 Hz), 74.54 (d,

J=4.7Hz), 72.12 (d, J = 16.6 Hz), 71.40 (q, J = 30.0 Hz), 67.57 (d, J = 17.0 Hz), 30.72; MS, m/z =
305.1 (M + 1).

X ¢ 40 & 41

(3aR,5S,6R,7S,7aR)-2-(ddo}u| = )-7-Z2F 2 2-5-((R)-2,2,2-Eg EF Q0 2-1-3| =E A9 €)-5,6,7, 7Ta-Hl E&}
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3 =2-3aH-9 2 =[3,2-d] Bl o}&-6-2 ¥ (3aR,5S,6R,7S,7aR)-2-(d do}u| x)-7-EF 2 2-5-((5)-2,2,2-EF =
20 2-1-3|=2 A9 €)-5,6,7,7a-E| E&}3| = Z-3a0-9 2} = [ 3, 2-d] E] 0} Z-6-&

OH CH

O NG 0.8
HO' YN N HO YN \—

..
s [

MeOH (500 mL)o|A  (3aR,5R,6S,7R,7aR)-2- (ol € o}n] =) -5-(3| =2 AW E)-5,6,7,7a-E| E&} 3] = 2-3all-7] 2} =
[3,2-d]E]o}Z-6,7-1]% (88 g, 358 mmol)e] Herele] 25 CTollA AdE EtN (48.9 g, 484 mmol) Z Bocs0
(139 g, 637 mmol)7} H7F=SATE. 10 h &< WTHAIZL Fof | 3iby B2 Ao z2A AAFA e S
= #5371 8, DCMellA 1 % WAl 3 % MeOHO & &Ej¥] =, A7l A Ao g FAHE, WAES F5317]
g3 ZHFYAT. A7) AHe, WA 9 E(90 g, 73 b)2A] tert-FE (3aR,5R,6S,7R,7aR)-6,7-T) 5| == A|-
5-(B|EZ AW E)-5,6,7,7a-EH|E&t3]| T8 -3a- T &}x[3,2-d]Eo}E-2-Y ()72 uIH 0| ES F5317] 5
EtOAc/A & olel2(1:3) 25 E A-ARFAT. (BS. m/z): [MH] 349.0; H NMR (300 MHz, CDCls) & 6.13

(d, J=6.6Hz, 1), 4.23-4.22 (m, 1H), 4.17-4.14 (m, 1H), 3.91-3.86 (m, 2H), 3.81-3.77 (m, 3H), 3.59-
3.55 (m, 1H), 3.16-3.17 (m, 1H, OH), 1.53 (s, 9H), 1.15 (t, J = 7.5 Hz, 3H).

DMF (300 mL)olA A7) E2(80 g, 230 mmol) L o)1 t}2(62.5 g, 919 mmol)e] &ME 50 CTolA 3 h H¢r
TBDMSCI (76 g, 506 mmol)Z HZEHATE. A7) W-§ELS ¥3td 4 NalC0; &(1 LYoz A,

EtOAc(3x200 mL) 2 FEH AT, 7] 2FE F7152 A4(6x300 mL) 2 AH AT, T NaS0, oA 1z

HAa, AF dtollA FHAY. A7) FodEe, A 0A(78 g, 59 B EA tert-FE (3aR,5R,6R,7R,7aR)-
7-(tert-FE OB AL A -5-((tert-F-E e A D LA v & )-6-3]| =5 A]-5,6,7, 7a-H E&}5| = 2-3all-3 2}
=[3,2-d]Elo}lE-2-d (&) FIEnH 0| ES 45 , A dEEoA 3% - 10 % EtOAcE fEl¥E, A

27k A Ade] o) FAHA.  (BS, m/z): [MH] 577.0; H NMR (300 Miz, CDCly) 6 5.95 (d, J = 6.0

&

i
(<0
o
o
o
%

Hz, 1H), 4.25-4.21 (m, 1H), 4.01-4.09 (m, 1H), 3.98-3.83 (m, 2H), 3.81-3.65 (m, 3H), 3.45-3.35 (m,
1H), 1.50 (s, 9H), 1.15 (t, J = 7.5 Hz, 3H), 0.92 (s, 9H), 0.89 (s, 9H), 0.15 (s, 6H), 0.08 (s, 6H).

(200 mL)olA A7l EZ(75 g, 130 mmol)e] &Mof 0 CollA DMAP (1.6 g, 13 mmol) % BzCl (36.5 g
261 mmol)7} H7FEIATE. 25 CTolA 6 h FoF wHAIZl Fo], A7] #3&ELS ¥3t5 44 NalCO; £ (600 m
A

o= AU, EtOAc (3x200 mL)Oi FEH UG 9(3x200 mL)E MAHF Y1
T NapS0, Aol A Az Aar, AF shodA] sF5=HA. A7 AAHA & &S, A (80 g, 90
|

%) 24 (3aR,5R,6R,7R,7aR)-2-(tert-F-SA| 728 9)-7-(tert-F-EH WAL LA -5-((tert-F-E e A<
SANME)-5,6,7,7a-H| EE}3| = 2-3all-¥] 2} = [3,2-d]Elo}E-6-Y HIZOo|EE 53}7] 9ld], AF =4
A 1% WA 5 % EtOAcE SEu=, Aest A Add o8l AAHAT.  (ES, m/z): [WHH] 681.0; H MR
(300 MHz, CDCls) & 8.03 (d, J = 6.0 Hz, 2H), 7.57-7.54 (m, 1H), 7.44-7.39 (m, 2H), 6.06 (d, J = 4.8

Hz, 1H), 5.17 (d, J = 6.9 Hz, 1H), 4.49 (s, 1H), 4.19-4.16 (m, 1H), 3.95 (q, J = 4.8 Hz, 2H), 3.74-
3.73 (m, 1H), 3.71-3.68 (m, 2H), 1.55 (s, 9H), 1.15 (t, J = 4.8 Hz, 3H), 0.92 (s, 9H), 0.87 (s, 9H),
0.20 (s,3H), 0.16 (s, 3H), 0.03 (s, 6H).

A7] BA(80 g, 117 mmol)S 12 h =<k MeOH (300 mL)olA 1.5 M &9 HCl ()& AFHATt. A7) &0=
MeOH(500 mL) W= &=, FAES F5317] S8 JF stelA] AoA AAE vhgol, A2dA EtN

(23.5 g, 232 mmol) 2 Boc,0 (50.8 g, 233 mmol)7} H7FE gt F7F4Q 10 h $of, Iy 2o 3 o
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(47 g, 88 B)EA] (3aR,5R,6S,7R,7aR)-2-(tert-F-EA 72 R D)-7-3| =2 A -5- (3| =2 A€l )-5 6,7, 7a-H E
2} = 2-3al-9 2} =[3,2-d]E]o}&-6-A Mz o] EE #=53517] $3l, DOMAlAl 10 % WA 20 % EtOAc &= &7

=, Aggt A Add o8] AAEHE, FJBS £S5 A8 ZREUT.  (BS, m): D] 453.0; H
NMR (300 MHz, CDCls) & 8.03 (d, J = 6.0 Hz, 2H), 7.57-7.54 (m, 1H), 7.44-7.39 (m, 2H), 6.17 (d, J =

7.2 Hz, 1), 5.13 (d, J = 8.4 Hz, 1H), 4.56-4.55 (m, 1H), 4.39-4.37 (m, 1H), 3.95 (q, J = 4.8 Hz, 2H),
3.80-3.60 (m, 3H), 1.55 (s, 9H), 1.15 (t, J = 4.8 Hz, 3H).

(300 mL)olA A7) %@(47 g, 104 mmol) % DMAP (0.6 g, 4.9 mmol)e] &M - 10 CTeolA] BzCl (11.6
g, 82 mmol)7} H7 =T}, 24 12 h <k WHkA|Z] Fof | 7] WbS-E2 X 3lE 424 NaHC0; -894(800
nL) o2 BXFAIL, EtOAc (3x500 mL) 2 FEH Y. A7) A3E G715 A5(3x300 L) &2 AHHATL, F
T NapS0y Aol AzxFx, g stlA FHEACH. 7] FAHA] e FoJEe, F4 AH(35 g, 61 DL
=24 [(3aR,5R,6S,7R,7aR)-6-(H 2L L A])-2-{[ (tert—-5-EA])carbonyl ] (e & ) o}m] .= }-7-3| == A]-
3all, 51,61, 7H, 7aH-3] 2} = [3,2-d][1,3]E]o}Z-5-Ad Hd wlZzoo]ES F=53}7] Y&, dH olelZolA 10 % W
2 20 % EtOAcE £E]¥=, Aest A A o8 AAFAE. (B, m/z): M+H] 557.0; H NMR (300 MHz,
(DCl;) & 8.03-8.01 (m, 4H), 7.61-7.52 (m, 2H), 7.45-7.37 (m, 4H), 6.20 (d, J = 5.4 Hz, 1H), 5.19-5.17

(m, 1H), 4.57-4.53 (m, 2H), 4.48-4.43 (m, 2H), 4.17-4.13 (m, 1H), 4.00-3.90 (m, 2H), 1.57 (s, 9H),
1.19 (t, J=5.4 Hz, 3H).

DCM (200 mL)ell A Z37] E2(20 g, 36 mmol)9] &N - 78 TollA DAST (23.2 g, 144 mmol)= A 2] A},
25 TolA 36 h B¢t wukA)Zl 3o A7) wh-Ee F3}9 Nal(0; 89(400 nL)Co® PXE AL, DCM (3x200
n) o2 FEHAT. A7) AFE F715S - NaS0, oA dxHAa, AT el sFHEUTG. A7 A
AFHA Fe FoJEe FA oA(14 g, 70 %) EA [(3aR,5R,6R,7R,7aR)-6-(HZ LS )-2-{[(tert-F-=A]) 7}
2rd](g)oln = }-7-FF 2 2-3all, 50, 6H, 7H, 7all-3] 2} =[3,2-d ] [1,3] E] o} &=-5-L | E HIZo|EE F53}
71 Y&, AH oNHZoA 1 % WA 5 % EtOAcE &85 =, A7 A Ado o8] AAEAT.  (ES, n/2):

[M+H]+ 559.0; I NMR (300 MHz, CDCl;) & 8.02-8.00 (m, 4H), 7.61-7.51 (m, 2H), 7.45-7.36 (m, 4H), 6.18

(d, J=5.4Hz, 1H), 5.54-5.40 (m, 1H), 5.35 (d, J = 36 Hz, 1H), 4.61-4.59 (m, 1H), 4.57-4.41 (m, 2H),
4.03-3.94 (m, 3H), 1.57 (s, 9H), 1.21 (t, J =5.1Hz, 3H).

MeOH (200 mL)olAl 7371 &2 (26 g, 46.5 mmol)9] &N 25 TolA 3 h & K,LC0; (0.7 g, 5 mmol) 2 2] =
Aok A7 AR or AAHE GAE opEACR FASHA, 4] vl FF StellA] Ao AAE
Atk A7 AAEA e Do, WA 3¥8E(15 g, 92 D)2 ert-%4 o€ ((3aR,5R,6R,7R,7aR)-7-ZF
Q R-6-3] =FA-5-(3| =5 AW E)-5,6,7, 7Ta-H E&}8] = 2-3all-9] 2} 1= [3, 2-d | Bl o} -2- ) 7k 2t 0| ES 5
7] 91, DOl 1% WA 3 %2 guls, Aejvt A Ao o8] AAHAG. (S, n/n): HH] 351.0;
'HONWR (300 MHz, CDCly) & 6.10 (d, J = 5.1 Hz, 1H), 4.95 (td, J = 4.3, 45 Hz, 1H), 4.43-4.37 (m, 1H),

3.96-3.87 (m, 2H), 3.80-3.73 (m, 2H), 3.62-3.57 (m, 1H), 3.38-3.35 (m, 1H), 1.53 (s, 9H), 1.13 (t, J =
5.1 Hz, 3H).

DCM (50 mL)olA 7] &2 (3 g, 8.5 mmol)e] o] A-2o]M Et;N (1.3 g, 13 mmol), DMAP (0.2 g, 1.7
mmol) = TBDMSCI (1.93 g, H7mm)ﬂ‘%ﬂﬂmﬂ 10 h &¢F WHAIZl Fo | A7) WkgES E
NaHCO; €9 (50 mL) o= AXFAIL, DM (2x30 mL)o.& FZHUrt. A7) 23E G718 T4 Na,S0, Aol A
AxHYD, AF stllA  FFHAT. A7 FAAELS 3 249(3.6 g, 90 BEA tert-FE
(3aR,5R,6R,7R,7aR)-5-((tert-F-E v AL A v & )-7-2F 2 2-6-3| ==1]-5,6,7,7a-H E&} 3| = 2-3al-

2 [3,2-d]Elo}E-2-L (o &) 72 o] EE 53517] &, Af dElZaA 10 $ WA 20 % EtOAco.2 &



[0419]

[0420]

[0421]

[0422]

S==35| 10-2054744

g5, Agst A Adel o8 AAFAT.  (ES, m/lr): ] 465.0; 'H MR (300 MHz, CDCls) & 5.98 (d,

J=6.6 Hz, 1H), 4.96 (td, J = 4.9, 48 Hz, 1H), 4.45-4.37 (m, 2H), 3.96-3.87 (m, 2H), 3.88-3.75 (m,
1H), 3.64-3.55 (m, 1H), 3.38-3.35 (m, 1H), 1.51 (s, 9H), 1.15 (t, J = 5.1 Hz, 3H), 0.85 (s, 9H), 0.02
(s, 6H).

3

DCM (40 mL)ell A A7) E4(2.2 g, 4.7 mmol)e] &N
oF ALoA] WEHAIZ

Mol 0 ColA DMP (3 g, 7.1 mmol)7} 5. 2 h &
of, 47 meEe E3tE ¥ahE 424 NaHC0, (20 ml) 2 NaS.0; (20 ml)o.= 7123
e DO (3x30 mL) 2 FEH AT 7] AFE §71FS T4 NaS0, el A
Z‘_]}_E](}i,ﬂ, By 6‘}'01]/ﬂ %%5—4 )8'7] ;3‘0:1%—8—, i]—/‘“ ’76:]%(1 9 g, 89 %)i/ﬂ tert_l?_%
(3aR,5R,7R,7aR)-5-((tert-F-& ] -Z2F9 2-6-0x0-5,6,7,7a-H| E&}3| = 2-3all-7] 2} =3, 2
—dlElotE-2-d () 7t2ntu o] EE #53517] s, AF olE=olA 2 % WA 15 % EtOAc® &%=, A7t

A Ao ols) AAHAT. (ES, m/z): [MHH] 463.0; H NMR (300 MHz, CDCly) & 6.24 (d, J = 6.9 Hz,

At 47 Ango

1H), 5.05 (dd, J =4.5, 48.6 Hz, 1H), 4.75-4.68 (m, 1H), 4.11-4.06 (m, 1H), 4.04-3.99 (m, 1H), 3.93-
3.79 (m, 3H), 1.51 (s, 9H), 1.07 (t, J = 6.9 Hz, 3H), 0.84 (s, 9H), 0.03 (s, 6H).

MeOH (30 mL)olA 7] E&(1.8 g, 3.9 mmol)2] &Mof] NaH (W& oA 70 %, 11 mg, 0.3 mmol)”7} H7}
k. 40 min FeF A2 wwtE Fof, Ar] wkE EFEL 0 T2 WZ4ESa, NaBH, (296 mg, 7.8

mmol )7} H7FE Al F7EACl 1 A|ZF 3o, A7) ¥vheES 530 mL)E FXF AL, DM (3x30 mL) & F
YAt A7l A¥RE 715 75 NaS0, oA Az, F st A swF5HAn. 4] gL, 3

A TEHE(1.2 g, 67 BEA tert-FE (3aR,5R,6R,7S,7aR)-5-((tert-F-Erjvd A2 A )W E)-7-ZFQ 2 -6-
3| EFA-5,6,7,7a-H Eg}3] =2 -3al-T] 2} = [3, 2-d | ] o} E-2-L (o &) 7L EntH 0] EE 53517] H3ll, Al olH
Zold 3 % WA 20 % EtOAc® fels=, A7t A A" oa AANAG.  (ES, m/): DHH] 465.0; H
NMR (300 MHz, CDCls) & 6.01 (d, J = 6.6 Hz, 1H), 4.93 (td, J = 4.3, 46.8 Hz, 1H), 4.44-4.35 (m, 2H),

4.17-4.08 (m, 1H), 3.96-3.87 (m, 1H), 3.86-3.77 (m, 1H), 3.56-3.47 (m, 1H), 3.42-3.37 (m, 1H), 1.51
(s, 9H), 1.13 (t, J =5.1 Hz, 3H), 0.85 (s, 9H), 0.02 (s, 6H).

DCM (50 mL)elA A7) E2(2.6 g, 5.6 mmol)e] |Mof] 2Lo|x o]mt= 2 TBDMSCI(1.3 g, 8.4 mmol)o] FH
7FE A, 6 h e WWEAZl Fo | Ar] HFSE-& ¥ 3tE Al NalHCO; £(50 mL)o = FXE L, DCM

(3530 i) 2 FEC. A AT F712S B Nas, Al AzEAT, AF el wHAUG. A
7 R, o WA ARzHem AgsHE, 34 edZd  AAHA @t tert-¥d

(3aR,5R,6R,7S,7aR)-6-(tert-FH &AL AN -5-((tert-F- AU E AL S AW E)-7-EF 2 2-5,6,7,7a-
H Egs| =2-3all-9] 2} [3,2-d] Elo}E-2-L (o &) Tt 2 o] EE F5317] H3l, Af 24 1 % WA 2
% EtOAcE gfo¥ =, &S A7t A AW (short silica gel column)o] & AHAA=AC}; (ES, m/z): [M+H]
579.1.

DCM (10 mL) % MeOH (20 mL)olA A7) AAEA] &= S22 &qo 0 CollA AA3] AcCl (2 mL)7F H7F=E S
ok, 20 CollA 30 min & WHHAIZ] S (TLC g thgoll), 47 &) pH F°X= EtN= 8 U] 9 = x4y
Ak, A7 &ule JAF slelA A2dA AAHJY. V] JodE:, A 2YU(1.3 g, 50% of 2 steps)ZA]
tert-%%  (3aR,5R,6R,7S,7aR)-6-(tert-F-HHUMELHZA])-7-ZF 2 2-5-(3| =F A" )-5,6,7,7a-H E=}3]
= 2-3al-T 2= [3,2-d]Elo}EZ-2-d (&) 7t 2l o] ES 53517] 3], Af ofeZ2olA 3 % WA 20 % EtOAc
= geuE, Aest A Ade s AAEAYG. (ES, m/z): HH] 465.1; " NVR (300 MHz, CDCl;) & 6.17
(d, J=6.3Hz, 1H), 4.99-4.82 (m, 1H), 4.22-4.13 (m, 1H), 4.09-4.03 (m, 1H), 3.88-3.75 (m, 2H), 3.73-
3.67 (m, 1H), 3.55-3.41 (m, 1H), 3.38-3.35 (m, 1H), 1.55 (s, 9H), 1.17 (t, J = 5.1 Hz, 3H), 0.91 (s,

_95_



[0423]

[0424]

[0425]

[0426]

[0427]

[0428]

SE==35| 10-2054744

9H), 0.09 (s, 6H).

DCM (30 mL)elA] A7) 24(1.3 g, 2.8 mmol)9] & TolA DMP (1.8 g, 4.2 mmol)7} HA7FE T, 2 h
FoF Ao A WHEAIZ] Fof | A7) WhEES &3ty ¥l 44 NalCOs (20 mL) 2 NaS:0; (20 mL) o2 X

12
=2
(e
@)

Holth, Axdoz AdHE 892 DM (3x30 mb) 2 FE2H A, 7] A¥8H f§7152 9 NaS0, AellA
ZHA3, AAEA &= LU =E 557 Y3, JF A FHFACH. Ay Lds| == THE (30 mL)ell
A gallE i, TMSCF; (2 g, 14 mmol) ¥ TBAF (350 mg, 1.1 mmol)o. 2 AH#FH AL, 4 A EA+= 12 h B¢t 0
T WA 25 CollA Ze]X3L(4A molecular sieve at 0 C WA 25 T for 12 h), T v F7}4 <1 TBAF
(1.3 g, 4.2 mmol)7} H7FEUrt. F712Q 2 h Fo, A7) vh&E8 H0 (50 nb) 2 3A AL, EtOAc (3x40
n) = FEHAT. 7] A3E f7152 55 NaS0, oA Ax2EAa, AF stolA sF=HAT. 7] zh
2o %‘Mﬂ L4970 mg, 39 %2 2 TADEA tert-FE o€ ((3aR,55,6R,7S,7aR)-7-EF L Z-6-3] =FA|-5-
((R ) 2, 2-EF| EF L 2-1-3|EFA|A")-5,6,7,7a-H E&}3] = 2-3aH-9] 2} 1= [ 3, 2-d | E] o} F-2-¢ ) 7} 2l e o] E
2 %= H A3, AF olElZelA 3 % WA 30 % EtOAc® &el¥, Hejgh A Aol s AAE AT

(ES, m/2): [M+H]+419.1§ ' NMR (300 MHz, CDCl3) & 6.26-6.13 (m, 1H), 5.01-4.80 (m, 1H), 4.39-4.23 (m,

2H), 4.21-3.99 (m, 2H), 3.68-3.52 (m, 2H), 1.55 (s, 9H), 1.19-1.13 (m, 3H).

DCM (20 mL)ollA A7) Z2(380 mg, 0.9 mmol)e] &Mol| TFA (4 mL)7} H7FE k. AL 2 h Zof, 3|+
4 EH-L, NeOH(3 nl) WZ §35E, 985S ¢53} | A8 SREL, 59 dEYelr FEHATG.
I sl A FEF S, AV AAEHA = E%‘%T‘z—, WA 1 E(70.3 mg, 24%) 24 (3aR,5S,6R,7S,7aR)-2-
(ot o )-7-5F 2 2-5-((5)-2,2,2-EZ EF QL 2-1-3| =5 A| 9|9 )-5,6,7, 7Ta—H| E&} 8] =2 -3al-T] 2} = [ 3, 2-
dlEo}E-6-22 587 94, 8719 2A0% Prep-iPLC] o8] AALATL: (BS, m/z): MHI] 319.0; T
NMR (300 MHz, DO) & 6.15 (d, J = 6.6 Hz, 1H), 4.89 (td, J = 4.2, 44.1 Hz, 1), 4.48-4.39 (m, 1H),

4.32-4.16 (m, 2H), 3.95-3.90 (m, 1H), 3.20-3.10 (m, 2H), 1.02 (t, J = 7.5 Hz, 3H); = @A 513 E(81.9
mg, 28 %)EA] (3aR,5S,6R,7S,7aR)-2-(o|Holn| x)-7-ZF @ 2-5- ((R) 2,2 2-Eg|ZFE 6 2-1-3| =2 Ao &)~

5,6,7,7a~E| E&}8] =2 -3all-3] 2} [3,2-d | E] o} &-6-2; (ES, m/2): [M+H] 319.0; 'HNIR (300 MHz, D0) &

6.24 (d, J=6.6 Hz, 1H), 4.92 (ddd, J = 2.7, 4.2, 50.7 Hz, 1H), 4.37-4.26 (m, 2H), 4.09-3.97 (m, 2H),
3.19-3.07 (m, 2H), 1.02 (t, J = 7.2 Hz, 3H).

AN 42
(3aR,5R,6R,7S,7aR)-5-N EB-7-EF 2 2-2-(d| & o}u] =)-5,6,7, 7a-H E&} 3| =2-3aH-¥ &} = [ 3, 2-d] E] o} Z=-6-&

O .\\S
HOV S "N Y

E

DCM (20 mL)olA tert-%& ((3aR,5R,6R,7S,7aR)-6-(MNAZA])-7-ZF 2 2-5-(F| == H€)-5,6,7,7a-E| E&}
3 =2 -3aH-9 2} = [3,2-d] Elo}Z=-2-d) (W Ee) 7} 2 rH| o] E (500 mg, 1.17 mmol)e] &Hel]l 0 TolA DMP (746
mg, 1.76 mmol)7} H7FEJTt. 2 h 59k Ao WHEAZ] Fof | A7) wkg2 E3tE X3E 424 NalC0; (10

ml) 2 Na,S,0; (10 mL)o2 AXEYct. A7) A2z o=z AAdE LHE DOM (3x30 mL)E FEH YT, A7)
AE F715L 9 NaS0, oA AxEQA, 7] AAEA &g Luls|= tert-FE2 (3aR,5S,6R,7S,7aR)-

6-(ullA -T-ZEFQ2-5-¥29-5 6,7, 7a-H| E} 5| = 2-3a-¥] &} = [3,2-d] E] o} =-2-L (W& ) 7} 2 vl o] ES

Yo Ho

~—

Al
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F537] fdE, AF A sFEHAY. oy d HAEHA fge dds| = FHEA AA §lol It wH
ol AFEESTE. H NR (400 MHz, CDCl3) & 9.65 (s, 1H), 7.39-7.29 (m, 5H), 6.04 (d, J = 7.0 Hz, 1H),

5.08 (td, J=4.2, 46.7 Hz, 1H), 4.84 (d, J = 11.4 Hz, 1H), 4.64 (d, J = 11.4 Hz, 1H), 4.55-4.49 (m,
1), 4.31 (d, J=7.5Hz, 1H), 4.19-4.15 (m, 1H), 3.30 (s, 3H), 1.52 (s, 9H).

THE (20 mL)olA A7) AAEA &L E2(1.17 mmol)e] €42 10 TolA 3 h 5o MeMgCl (1 M, 2.34 nL,
2.34 mmol)Z AYEAJTH., A7) 52 H0 (20 mL) 2 AXH S EtOAc (3x30 mL)&E FZ&Hct. A 2

Fd F7152 F(2x20 nl) 2 AHEJAIL, F5 NaS0y ol AxEdar, e stlld sFHATG. 47 &

o A% 2 A(light yellow 0il)(273 mg, 53% over 2 steps)ZA] tert-%% (3aR,5R,6R,7S,7aR)-

LA)-T-ZEF 2 2-5-((S)-1-3| =2 E)-5,6,7,7a-H E&} 3| = 2-3al-3] 2} = [ 3, 2-d ] E] o} Z-2- (]
e o] F5387] 9&l, A olHZolA 5 % WA 20 % EtOAco® &%=, Aggt A A o)

1900, (BS. m/2) [MHH]T 441.1; 'H NMR (300 MHz, CDCly) & 7.40-7.31 (m, 5H), 6.21-6.03 (m, 1H),

P2
e
o}
=

mlm mlm

7=
E

-

=,
i)

~ o~

7

A

)

5.12-4.93 (m, 2H), 4.65-4.42 (m, 2H), 4.35-4.15 (m, 2H), 3.96-3.65 (m, 1H), 3.38-3.29 (m, 3H), 1.57-
1.54 (m, 9H), 1.34-1.29 (m, 3H).

DCM (15 mL)ell A A7) 2 (150 mg, 0.34 mmol)e] &o] 0 CollA (107 mg, 1.36 mmol) Z 0-¥d 7=
HEFZ2 2 EE Qo o|E(Ophenyl carbonochloridothioate)(248 mg, 1.45 mmol)7} AA3] A7FEAY. 24 h &
oF Ao WA Zof, A7) w3 E3FE A NaH(0; (20 mL)o2 X FHJY, ZAHoz AR &
A2 DCM (3x50 mL)o.2 FEHJh. 7] Z2FE F7152 75 NaS0, AolA AxHA, JF stollA &=
HAk, A7) FJEL, A 9A(116 mg, 59 %)ZA] tert-FE (3aR,5R,6R,7S,7aR)-6-(HMAZA])-7T-ZF 2
2-5-((9)-1-(FH5A 7L 2EERE A A8’ )-5,6,7, 7a-H| E&}8| = 2-3all-T] 2} = [ 3, 2-d ] E] o} Z=—-2-L (W & ) 7}

ZupHel EE F535t7] 8, AR dEZdA 2 % WA 5 % EtOAcE &8l¥ e, A7t A Ao o3 Ay
Ack.  (ES, m/2) MH]T 577.0; H NMR (300 MHz, CDCly) & 7.46-7.29 (m, 8H), 7.20-7.10 (m, 2H), 6.23

(d, J =7.5Hz, 1H), 5.58-5.52 (m, 1H), 5.19-5.00 (m, 1H), 4.93 (d, J = 11.1 Hz, 1H), 4.68-4.60 (m,
1), 4.57 (d, J = 11.1 Hz, 1H), 4.10-3.98 (m, 2H), 3.29 (s, 3H), 1.55 (s, 9H), 1.38-1.34 (m, 3H).

E2(10 nL)olA 7] EZ(110 mg, 0.19 mmol)e] &M SnBusH (277 mg, 0.95 mmol), AIBN (31 mg, 0.19

mol)7} F7FEck. 80 Told 2 h ek Wkl o, 4] vl 18 M (57 mg, 70 %) =A
tert-5-8 (3aR,5R,6R,7S,7aR)-6-(H1 & 2A] ) -5-o| E-7T-ZF Q. 2-5 6,7, 7a-H| E&} 8| = 2-3aH-3 2} = [ 3, 2-d] E] o}
Z-2-Ad(WE) 72 ol ES 55317 &, A5 olHZolA 2 % A 10 % EtOAce® fe==, At A
Ao o8 AAEE, FABS 587 8 ZFREUTG.  (ES, w2 D] 425.0; H NMR (300 Mz,
CDCls) & 7.38-7.31 (m, BH), 6.12 (d, J = 7.5 Hz, 1H), 5.19-5.01 (m, 1H), 4.88 (d, J = 11.1 Hz, 1H),

4.54 (d, J=11.4 Hz, 1H), 4.50-4.44 (m, 1H), 3.73-3.64 (m, 2H), 3.33 (s, 3H), 1.58-1.49 (m, 2H), 1.51
(s, 9H), 0.93 (t, J=7.5Hz, 3H).

DCM (10 mL)ell A 7] &2(110 mg, 0.26 mmol)9] €42, 2 h &<k - 78 C WA - 30 CelA BCl;(IM, 1.3
mL, 1.3 mmol)E Ak, gl o opgoll A7) vESES MeOH (10 L) 2 FAFAJC. 3dd Ed

MeOH (3 mL) W2 &3l¥+e=, FAES 55317 A8 /YL, §FH dEYotR FaHUrt. X3 shollA
FEI B, A7) AAEHA e AAES WA 7HE(60.9 mg, 55 %) EA] (3aR,5R,6R,7S,7aR)-5- €-7-=
FoR2-2-(H€doln=)-5,6,7,7a-H ET}8| E2-330-7| 2} =[3,2-d | E| o} =-6-2 2 FE5317] Y&, s1719 d_o_

2 o os AAEAUT: [(Agilent 1200): A, X-Bridge Prep-Cl18; ©]%A}, water with 0.05% ¢FEyo} 2
18 % olMEYEZ WA 38 % 7}A] oFHEYER in 8 mins; A=7], 220 nm, 254 nm]; (ES, m/z): [M+H]
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235.0; MR (300 MHz, D:0) & 6.19 (d, J = 6.3 Hz, 1H), 4.89 (td, J =3.3, 53.4 Hz, 1H), 4.40-4.31 (m,

1H), 3.83-3.70 (m, 2H), 2.78 (s, 3H), 1.74-1.65 (m, 1H), 1.60-1.49 (m, 1H), 0.85 (t, J = 7.5 Hz, 3H).

Ao 43

(3aR,5S,6R,7S,7aR)-T-ZFQ 2-5-(2-3| =2 A T 2 H-2-U)-2- (W Ho}u]|=)-5,6,7, 7a-E| E&}3| & 2-3al-7 &} =
[3,2-d]Elo}&-6-2

OH

I\S
J)—NH

llN \

HOY

-

Ny &ollA 0 CollA, F<4= THF (40 mL)olA tert-F€ ((3aR,5S,6R,7S,7aR)-6-(NAZA])-7-FFQ 2-5-F 2 -

5,6,7,7a-E| Eg}s| = 2 -3all-9 2} = [3,2-d] E] o} F-2-A) (W& ) 7t =nlH o] E (2.0 g, 4.7 mmol)<] £l MeMgBr
(1.4 M in THF/EF4, 8.0 nL, 11.2 mmol)7} F71=EYr. H7lek o), A7) EIEL 3 h FoF A4
wE e, A7) WeEL B0 (50 nb) 2 A FYaL, E3FE NaH(0; F8NM(50 nL) o2 AX At A7) &

=%

7158 FRENL, A7) AL DA (340 nL) 2 FEHAGY. 7] d3E FE2ELS F9 NaS0, AolA A

H
HAT. ofagt Foll, A7) &uls S5 o shelld SR AL, 7] FelE2 DAM (40 mL)ollA &3 E A
Boc:0 (2.0 g, 9.2 mmol)7F H7FE AT, 7] E3F=2 16 h St A2l wtHdet. §FH3 Foll, 47

FAEL 2As FY4 43 A=vEa I o ATt "AA GAEH, FEFA o] dAA Y EFFEA,
tert-5%  ((3aR,5R,6R,7S,7aR)-6-(HA A )-7-ZF ¢ 2-5-(1-3| =2 Ao &)-5,6,7,7a-E| E&} 5| = 2 -3aH-3] 2}
=[3,2-d]Elo}E-2-4) (He)7t2ntd o] E (1.0 g, 48%)7} 550

0g, 2.3 mmol)e &He] DMP (1.2 g, 2.8 mmol)7} FA7FE AT, A7 wb-g
A o, Et,0 (80 mL)E 3| HAct. AglolE AlolaZ Ea ojn3 F

of, A7) o7 EalE NalC0; FEM(30 mL)oZ MAFYR, AU, 7] $ALS EtOAc (2x40 L)
2 FEFJY. 7] AFE FEEL NaS0, Aol AZXFHAT. 73k T, A7) Sl 4t g FhellA
ZaEa, A FoES A% ZE4 A9 A2vE 2T (Et0Ac/ A, 1:8 WA 1:2)0] 93] Azt A A

[e]
AA o], WA pHEZA tert-H8 ((3aR,5S,6R,7S,7aR)-5-otME-6-(HA LA )-7-ZFQ -5 6,7,7a-HE
23] = 2-3al-3] &= [3, 2-d | E] o} E&-2-4) (&) 7F 2Rl o] E (0.49 g, 49 %) 7} FS5FH AT, 'H NMR (500 MHz,
CDCly) & 7.39-7.37 (m, 2H), 7.34-7.31 (m, 2H), 7.31-7.29 (m, 1H), 6.02 (d, J = 7.1 Hz, 1H), 5.15-5.04

(m, 1H), 4.84 (d, J = 11.1 Hz, 1H), 4.62 (d, J = 11.1 Hz, 1H), 4.54-4.51 (m, 1H), 4.25-4.20 (m, 2H),
3.33 (s, 3H), 2.23 (s, 3H), 1.54 (s, 9H).

Ny &toll Al 4= THF (10 mL)olA A7) E2(0.153 g, 0.348 mmol) 2] &Noll MeMgBr(1.4 M in THF/EF<1, 0.50
mL, 0.70 mmol)7} H7FE e}, H7Es S, 7] £3ES 3 h S
3}¥ NalHCO; &N o 2 FAF thSol, DM (2X20 mL) o2 FEFHAJY., A7) 28dd FEELS T Na,S0, A
oA AZFUJ. g Foll, Ar] &uls A b Slol A

=Yk, N, dFollA - 78 ColA 7AZ DM (4 mL)oA 7] FdE 2 PMB (0.15 g, 1.0 mmol)<] &%), BCl,
(1.0 M in DCM, 2.6 mL, 2.6 mmol)7} H7}EAr}t. A7) &3 Wzt sz ALog A3 HYAHA ~
5h Z¢F wRkE T, A7) 9e EIES - 78 ColA WAEYR, £3FH MeOH/DOME DA HE Theo] AXE
g8 H2EATk. A FoAES Z4] A7 A29E 283 (1.0 M NH; in MeOH/DCM, 1:12)o] &3] A7} A
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ol AAlglol, WA wHE(0.073 g, 79 %) ZA (3aR,5S,6R,7S,7aR)-7T-ZF L 2-5-(2-3| =F A T2 H-2-Y)-
2-(WElobr] )-5.6,7, 7a-F| E 8}3] = 2-3all- 9] 2 [3,2-d] E] o} Z-6-27F S5EATE.  H MR (400 Miz, CDOD)
§ 6.15 (d, J = 6.5 Hz, 1H), 4.38-4.34 (m, 1H) 4.11-4.07 (m, 1H), 4.05-3.98 (m, 1H), 3.68 (dd, J =
5.6, 7.1 Hz), 2.84 (s, 3H), 2.20-2.09 (m, 2H): "C NMR (100 MHz, CD,OD) & 163.99, 126.24 (q, J = 280.7

Hz), 91.08, 75.0 (br.), 72.12 (q, J = 29.7 Hz), 70.17, 67.00, 33.65, 30.80; MS, (ES, m/2) [M+H]+
265.1.

AA ) 44 & 45
(3aR,5S,6R,7S,7aR)-7-Z 2 ¢ 2-2-(HEo}u] =)-5-(($)-1,1,1-E ZF S 2-2-3| TEA X2 ¥-2-4 )-
5,6,7,7a-B|EE}S| = 2-3al-3 8} =[3,2-d] Elo}Z-6-2 ' (3aR,5S,6R,7S,7aR)-7-SF L2 2-2-(H g o}n| = )-5-
((R)-1,1,1-Eg|ZF 0 2-2-3| = 2A T2 @¥-2-U)-5,6,7,7a-H E &38| = 2-3a0-9 &} = [ 3, 2-d] E] o} Z=-6-
OH
‘s

FiC

HO" YN

-

2= THF (12 mL)ol A tert-%¥ ((3aR,5S,6R,7S,7aR)-5-oFE-6-(HA A )-7-EF L. 2-5,6,7,7a-H| E}3]| =
i—SaH—J}E‘r; 3,2-d]glo}E=-2-d)(He)7tEnHolE  (0.310 g, 0.704 mmol) = TMSCF; (0.299 g, 2.10
mmol)¢] &N TBAF (1.0 M in THF, 0.040 mL, 0.040 mmol)7} H7}E k. H7psk T, A7) wh-g E3Eo
16 h E<F AL wutE ot TBAF (1.0 M in THF, 1.2 mL, 1.2 mmol)®] & TFE wjX]7} 0 ColA] H71H
A, A7 EFES E HE 2 h 5 A4 wEkAT. Y] BRS £9E d4(50 nb)E FAHA,
EtOAc(2x30 mL) & FEFHT. A7 28" FEE2 T4 NaS0, oA AxFAJer. o3t Fo, A7) &
W A gre selA F A, A5 Y4 AY A=vkEY I (Et0Ac/ AT,
1:10 WA 1:2)ef o3l Ag]7h AoA 8=,
7-ZEF92-5-((R)-1,1,1-E
ol=-2-)(HE)7l=ntH o] E (0.

7.37-7.28 (m, 5H), 6.18 (d, J = 7.7 Hz, 1H), 5.08 (td, J = 4.3, 45.6 Hz, 1H), 4.92 (d, J = 10.7 Hz,
1H), 4.67-4.60 (m, 1H), 4.49 (d, J = 10.7 Hz, 1H), 4.27-4.22 (m, 1H), 3.66-3.92 (m, 1H), 3.28 (s, 3H),
3.05 (s, br. 1), 1.54 (s, 9H), 1.38 (s, 3M); % WA FowXA tert-F& ((3aR,55,6R,7S,7aR)-6-(HA %
A)-7-Z2290 2-5-((9)-1,1,1-EF| ZF 0 2 -2-3| = E2A| Z258-2-2)-5,6,7, 7a-E| E&} 3] = 2-3al-7] & = [ 3, 2-

d]glo}lE-2-4) (W E) 7t 2nlu 0] E(0.136 g, 38 %), H NMR (minor isomer) (400 MHz, CDCl;) & 7.37-7.28

A tert-F€ ((3aR,5S,6R,7S,7aR)-6- (¥l 2 2] )-
A)-5,6,7,7a-E| E} 8| =2 -3aH-3] &} = [3,2-d] €

To =2
-2-
g, 50 %)7} F5HUC. HNR (major isomer) (400 MHz, CDCls) 6§

(m, 5H), 6.19 (d, J = 7.7 Hz, 1H), 5.05 (td, J = 4.3, 45.7 Hz, 1), 4.94 (d, J = 10.7 Hz, 1H), 4.64-
4.60 (m, 1H), 4.49 (d, J = 10.7 Hz, 1H), 4.26-4.24 (m, 1), 3.90 (d, J =7.5 Hz, 1H), 3.29 (s, 3H),
3.25 (s, br. 1H), 1.54 (s, 9H), 1.37 (s, 3H). ZtZte] ol dAA el digh YA shste Aoz vjx = At
(assigned).

Ny &tollA - 78 CollA AZE DM(5 mL)NA tert-F¥ ((3aR,5S,6R,7S,7aR)-6-(ME A -7-ZF 2 Z2-5-((R)-
L1 I-EgEF Q0 v-2-3| =R A L 2 3-2-9)-5,6,7, 7a-H Ed}8] =& -3all-9] 2} = [ 3, 2-d | F o} &-2-4) (W &) 7} =

vl o] E (A7) TNSCF; H7F GAIZFEE el 23k o]44A) (0.18 g, 0.35 mmol) % PMB (0.15 g, 1.0 mmol)<]
fole] BCl; (1.0 M in DCM, 2.0 mL, 2.0 mmol)7} H7}E k. A7 EdES A7) B x L57p AL

o2 MAME dYAUA ~ 4 h b wRtEdn. 7] W EdEe - 78 Tl ¥AE
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o

2 AXE dgel Axs d8 wFEHJY. ] FoEe Zu4 AY A2ZeEa#9(1.0 M N in
MeOH/DCM, 1: 13)ell olef A7} AelM galsjo], WA 31¢=(0.086 g, 77 %) =AM (3aR,58,6R,7S,7aR)-7-=
FoR-2-(wEoln n)-5-((R)-1,1,1-ET]| ZF 2 -2-3| EZA| T2 H-2-%)-5,6,7, 7a-H E&} 3] = 2-3all-¥] 2} =
[3,2-d]E]o}Z-6-27F 559k, H MR (600 MHz, CDOD) & 6.37 (d, J = 6.7 Hz, 1H), 4.83 (ddd, J =
3.5, 4.6, 46.7 Hz, 1H), 4.61-4.57 (m, 1H), 4.33-4.30 (m, 1H), 3.90 (d, J = 6.9 Hz), 2.88 (s, 3H), 1.34
(s, 3M); "C NMR (150.9 Mz, CD:OD) & 165.55, 127.29 (q, J = 286.0 Hz), 90.86(d, J = 8.4 Iz), 89.66
(d, J=186.5Hz), 76.23 (d, J = 4.0 Hz), 75.41 (q, J = 27.4 Hz), 72.65 (d, J = 16.6 Hz), 67.79 (d, J
= 16.6 Hz), 30.84, 17.28; MS, (ES, m/2) W]  319.1.

Ny BFellAl - 78 TCollA A% DM (5 mL)ol A, tert-%¥ ((3aR,5S,6R,7S,7aR)-6-(HA2A])-7-Z&FQ 2 -5-

((9-1,1,1-E8| EFQ 2-2-3| == A Z 2 %-2-U)-5,6,7,7a-H| E&} 8] = Z-3all-9] 2} =3, 2-d | E] o} Z-2- ) (]
)72ty ol E [A7] H7F dARREE HA9 o)A @A (minor isomer)](0.136 g, 0.277 mmol) = PMB (0.10
g, 0.68 mmol)¢] &M BCl; (1.0 M in DCM, 2.0 mL, 2.0 mmol)7} H7F=E . A7) E23Ee, Wzt =27}
Ao AA3 HYAAEA ~ 4 h 9 wREEAY. Y] RRS EFES - 78 TolA IAEAL, &3
MeOH/DCM= AAE thgol AxE 98] #FEAh. 7] A& Zd4 A9 AZeE1#I(1.0 M NH; in
MeOH/DCM, 1: 13)ell sl Azt AolA gAElo], A 1&E(0.081 g, 92 %) =4 (3aR,5S,6R,7S,7aR)-7-=
Fo72-2-(Wdou =)-5-((S)-1,1,1-EBEF L 2-2-3| EZ A T2 9-2-9)-5 6,7, 7a-E| E &} 5] = 2-3aH-3] &} =

[3,2-d]E]o}Z-6-20] =59tk 'H MR (600 MHz, CDOD) & 6.34 (d, J = 6.7 Hz, 1H), 4.84 (ddd, J =

)

3.5, 5.0, 46.3 Hz, 1H), 4.63-4.60 (m, 1H), 4.36-4.33 (m, 1H), 3.75 (d, J = 6.9 Hz), 2.88 (s, 3H), 1.35
(s, 3H); e MR (150.9 MHz, CD,OD) & 165.25, 127.26 (q, J = 287.0 Hz), 90.46(d, J = 9.1 Hz), 89.55
(d, J=186.4 Hz), 79.12 (d, J = 4.0 Hz), 75.77 (q, J = 27.3 Hz), 73.26 (d, J = 16.6 Hz), 67.35 (d, J
= 16.9 Hz), 30.96, 18.72; MS, (ES, m/2) [M+H]+ 319.1.

AR 46 & 47

(3aR,5R, 65, 7R, 7aR)-7-EF 2 2-5-((S)-1-3| =S A o &)-2- (W Po}r] 2)-5,6,7, 7a-8| E 2}3] = 2-3aH-¥] e} = [3,
2-d]Elo}E-6-& % (3aR,5R,6S,7R, 7aR)-7-ZF 9. 2-5-((R)-1-3| =S A o &)-2- (| & o}u] )-5,6,7, 7a-E E}
3| =2-3all-¥ 8= [3,2-d] E] o} &-6-

QH OH

o

/>—NH ,>_NH

HO "N HO “N

0 CeollAd AZx MeOH (50 mL)oll A tert-% 8 ((3aR,5R,7R,7aR)-5-(((tert-F-ErwedAH) &AW e)-7-ZF Q.
2-6-0x0-5,6,7,7a-H ET}8| = 2-3al-9 &} = [3,2-d] ] o} Z-2-) (W &) 7} EnlHo| E (2.57 g, 5.72 mmol)e] &
ool NaBH, (0.295 g, 7.80 mmol)7} Z7}= k. A7) E%HEo] 20 min T¢F 0 CollA nwke 3o, 3 279
o] olo]x7l H7IEY A, 7] Sl SEEAG. AV FHES DM (50 mL)olA &= AL, satd.
A NallCO; (50 mL)2o.= AAEFAT. 7] 715 F1EAL, A7 FA4LS DM (2X30 nL) & F=H AT},
B2 F NapS0, Aol Ax=HAT. o3 Fo, 7] Suls 84 o4 stollA STES A,
A7) FAoAES ZH4 A9 I 20tE 23 (Et0Ac/FA A, 1:10 WX 1:3)el &) BAEo], LAATE S URA
tert-58  ((3aR,5R,6S,7R,7aR)-5-(((tert-F-Erjv e A L) A E)-7-ZFQ Z-6-35| == A|-5,6,7,7a-E| E&}

A7) Add F&
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3= 2-3all-7] b= [3, 2-d | E] o} Z-2-2 ) (W ED) Fh2ube o] B (0.95 g, 37 %)7F SEHAch.  H NR (400 Miz,
(DCls) & 6.11 (d, J = 6.7 Hz, 1H), 4.84 (ddd, J = 3.2, 6.7, 48.2 Hz, 1H), 4.45 (td, J = 6.7, 16.6 Hz,

1), 4.32-4.29 (m, 1H), 4.00-3.93 (m, 2H), 3.90-3.86 (m, 1H), 3.36 (s, 3H), 3.19 (s, br., 1H, (OH)),
1.53 (s, 9H), 0.90 (s, 9H), 0.093 (s, 3H), 0.087 (s, 3H).

0 ColA, 5 DMF (8 mL)olA A7) E2(0.852 g, 1.89 mmol) 2 BuNI (0.070 g, 0.189 mmol)e] &Me] Nal
(M 2 dolA 60 %, 0.945 g, 2.36 mmol)7} H7FEUct.  NaHe] 7} Fo, 7] ¥kg &3Eo] BnBr
(0.646 g, 3.78 mmol)7} 7=tk 16 h S¢F AL A wHkA|7l Fof | A7) EFES oI45(60 mL) = 34 5
A, Et,0 (2x60 mL)Z FEHAT. A7 2¢8E FE2ELS 94060 nL) 2 AF AL, ¥4 Na,S0, Aol A
ZEA. ofgs Fo, Av] fule 4F e SlellA SEREAL, Y] FES AE S Y A2vE
I 9] (EtOAc/E4E, 1:10 WA 1:5)e sl A7} AelA HAE o, FAe EXATE 24(0.980 g, 95 B =
A tert-5-¢ ((3aR,5R,6S,7R,7aR)-6-(H A=A )-5-(((tert-F-domgAda) AWM g)-7-ZF Q. Z-
5,6,7,7a-F| E 28] = 2-3aH-3 21 [3, 2-d | E] o} Z-2-2) (W &) F}2npr o] E7F £=5Qtk.  H NMR (500 MHz,
(DCl3) & 7.38-7.29 (m, 5H), 5.98 (d, J = 6.0 Hz, 1H), 4.89 (ddd, J = 2.1, 7.1, 48.6 Hz, 1H), 4.87 (d,

J=11.8 Hz, 1H), 4.64 (d, J = 11.8 Hz, 1H), 4.43 (td, J = 6.6, 18.1 Hz, 1H), 4.17-4.10 (m, 1H), 4.01-
3.98 (m, 1H), 3.81 (dd, J = 7.0, 10.5 Hz, 1H), 3.77-3.73 (m, 1H), 3.36 (s, 3H), 1.52 (s, 9H), 0.88 (s,
9H), 0.05 (s, 6H).

0 CTolA, THF (10 mL)olA A7 E2(0.98

7} A7 ek, 2 h Bk AL A

50 mb)E FE=H3%. 7] 2d3d
|

(e}

g, 1.81 mmol)9] &Mool TBAF (1.0 M in THF, 3.0 mL, 3.0 mmol)
WREAIZL o, 37] g EES 954°(50 mb) = JHQCH—V—, EtOAc (2X
FEES T NaS0y dellA A=A, o7k S, Fr] &vle At

o FlolA EHEYI, A7 FAEL E ZH4 AW I 2ZeE 1T (Et0Ac/ A, 1:5 WA 2:3)e] ]3|

Adelgh Aol AAEo], WA 1PE(0.79 g, 100 %) ZA tert-F= ((3aR,5R,6S,7R,7aR)-6-(HHEA])-7-F

FRES-(BEFAIME)-5,6,7,7Ta-H E2}s| = 2-3all-9] 2hix [ 3, 2-d | E] o} -2-) (W) 7h Enpe| o] EV}F 2559
1

ot H MR (400 MHz, CDCls) & 7.39-7.32 (m, 5H), 5.98 (d, J = 5.88 Hz, 1), 5.11 (ddd, J = 2.9, 6.2,

48.6 Hz, 1H), 4.88 (d, J = 11.6 Hz, 1H), 4.61 (d, J = 11.6 Hz, 1H), 4.45 (td, J = 6.0, 15.9 Hz, 1H),
4.08-3.98 (m, 2H), 3.92-3.88 (m, 1H), 3.70 (dd, J = 4.6, 11.6 Hz, 1H), 1.51 (s, 9H).

DCM (10 mL)ol A A7) E2(0.790 g, 1.85 mmol)e] &Mool DMP (1.14 g, 2.69 mmol)”7} H7I=Act. 1 h H<t
Ao WHHAIZI T Ar] We EFEL Et,0 (100 mL)E 3 FEYaL, AZlolE AolaE HI
AFEHJT, A7 AES A A SlellA FHHA A7) FAE2 ZE4 A9 A2vEa 9] (EtOAc/
Xk 15 WA 1:2)o o Aegl A ngﬂﬂ% WA 12073 g, 93 BDEAM  tert-HE
((3aR,5S,6S,7R,7aR)-6- (A L] )-7-ZF Q. 2-5-F 2H-5 6,7, 7a-H| E&} 5| = 2-3aH-3| 2} = [ 3, 2-d ] E] o} =-2-

o) (we)FtEno] vl =59t H NWR (400 Mz, CDCly) & 9.76 (d, J = 3.1 Hz, 1H), 7.39-7.31 (m,

R

5H), 5.93 (d, J =4.3 Hz, 1H), 5.39 (ddd, J = 1.8, 4.5, 48.7 Hz, 1H), 4.85 (d, J = 11.6 Hz, 1H), 4.66
(d, J=11.6 Hz, 1H), 4.28-4.20 (m, 3H), 3.33 (s, 3H), 1.53 (s, 9H).

Ny dloll A §-<= THF (8 mL)ollA A7) E2(0.390 g, 0.919 mmol)e] &Nol MeMgBr (1.4 M in THF/EFl, 3.0
mL, 4.2 mmol)7F H7FEATE.  HI7F T, 7] EFES 2 h A Ao wRkE AT 7] kg
B 44 NaHCO; (30 mL) o2 AAE thgoll, EtOAc(40 mL) 2 DCM (2x30 mL) o2 FZ% Ut}
FES 5 NaS0, ol AxEqdet.  of3gh S, 7] &uls 3 4F stellA SHEHAL, 7] Aol E
2 DM (5 mL)ol A &alEATtt. BocO (0.38 g, 1.7 mmol)7} F74sa, A7) £¢=2L 16 h

AT, 7] Sl @A 4 F stelA AAEMA, Y] AE2 As Ed4 A" ARvEEIH Y (Et0Ac/

F

- 101 -



[0453]
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Sk, 1010 WA 1:2)el ofsf A=k AelM Ao, WA ugwRA tert-F= ((3aR,5R,65,7R,7aR)-6- (1
AEAN-T-EF 2 2-5-((R)-1-3| =5 Ao &)-5,6,7, 7Ta—H E&} 3] = 2-3all-3] 2} = [3, 2-d | El o} Z-2-) (W[ &) 7H 2
whiolE (0.116 g, 29 ®)7F 5= AT, H NIR (500 Milz, CDCly) & 7.39-7.33 (m, 5H), 6.00 (d, J = 6.2

Hz, 1H), 5.00 (ddd, J = 2.8, 6.2, 48.4 Hz, 1H), 4.94 (d, J = 11.5 Hz, 1H), 4.65 (d, J = 11.5 Hz, 1H),
4.48 (td, J = 6.6, 16.7 Hz, 1H), 4.26-4.22 (m, 1H), 4.08-4.04 (m, 1H), 3.56 (dd, J = 3.1, 8.3 Hz, 1H),
3.36 (s, 3H), 1.51 (s, 9H), 1.20 (d, J = 6.3 Hz, 3H); WA uFEZ2A tert-HE ((3aR,5R,6S,7R,7aR)-6-
(MA2A))-7T-ZFQ 2-5-((S)-1-3]| =2 A| | & )-5,6,7,7a-E| E&} 3] = & -3al-1] &} = [ 3, 2-d | E] o} Z-2-9 ) ()

e)ghublo]E (0.186 g, 46 %)7b E& HelwEdeh, H MR (500 MHz, CDCly) d 7.38-7.30 (m, 5H), 6.12

(d, J=6.3 Hz, 1H), 5.10-4.99 (m, 1H), 4.96 (d, J = 11.8 Hz, 1H), 4.61 (d, J = 11.8 Hz, 1H), 4.54
(td, J =6.6, 17.2 Hz, 1H), 4.15-4.07 (m, 2H), 3.60 (dd, J = 3.1, 6.3 Hz, 1H), 3.48 (s, 3H), 1.54 (s,
9H), 1.08 (d, J = 6.3 Hz, 3H).

Ny SlollA - 78 TCollAl F5= DCM (6 mL)oll A tert-§E2 ((3aR,5R,6S,7R,7aR)-6-(HI & SA)-7-&F 2 Z-5-((R)-

1-3| =2 A E)-5,6,7,7a-E| E&}8]| & & -3aH-7] 2} [3,2-d] Bl o} Z-2- ) (W &) 7} 2 nbH o] E(0.116 g, 0.264
mmol) = PMB (0.20 g, 1.3 mmol)2] &%) BCls (1.0 M in DCM, 1.2 mL, 1.2 mmol)7} A7 A}, A7) &3
B2, U7 £z 2nvt Aoz MAE "YgXEA ~ 3 h 5o wEdet. ] vk EFEES - 78 Tol
A B4R, EFE MeOH/DMZE ARE thgol AXE 8] sFHAT. 7] FodEBL Z4 47 22w}
E78]9 (1.0 M NH; in MeOH/DCM, 1: 10)el <3 Agst Ae)A Ao}, WA 98 E(0.064 g, 97 %) ZEA]
(3aR,5R,6S,7R,7aR)-7-&F 2 2-5-((R)-1-3| =F A o & )2~ (W& o} 1| :2)-5,6,7, Ta-E| E&} 3] = 2 -3all-7] 2= [ 3,

2-d]E]o}Z-6-27F S-S5, H MR (400 MHz, CDCl3) & 6.43 (dd, J = 1.4, 6.5 Hz, 1H), 4.51 (ddd, J

ro ofo

[0

= 3.2, 8.2, 48.2 Hz, 1H), 4.35-4.32 (m, 1H), 4.30-4.22 (m, 1H), 4.03-3.96 (m, 1H), 3.57 (d, J = 8.2

Hz, 1H), 2.86 (s, 3H), 1.20 (d, J = 6.3 Hz, 3H): C NMR (100 MHz, CDOD) & 164.40, 95.50 (d, J
183.3 Hz), 92.85 (d, J = 8.6 Hz), 78.33 (d, J = 6.2 Hz), 69.39 (d, J =20.8 Hz), 66.14 (d, J = 16.5
Hz), 65.95 (d, J = 8.4 Hz), 30.23, 20.71; MS. (ES. m/z) [M+H] 251.1.

Ny 3lollA] - 78 CollAl F<4= DCM (6 mL)ollA] tert-%E ((3aR,5R,6S,7R,7aR)-6-(HI A A -7-ZF 2 Z-5-((S)-

1-3] == ")-5,6,7,7a-H E&}3| = 2-3al-¥] 2} =3, 2-d]E] o} Z-2-4 ) (W &) 7L = m}H| 0] E(0.180 g,  0.409
mmol) = PMB (0.20 g, 1.3 mmol)&] &%l BCly (1.0 M in DCM, 2.0 mL, 2.0 mmol)7} H7}= i, A7) &3t
B2, W4 Fxo 2nvt A2og AAE] "H¥A WA ~ 3 h 5 wtE AT, 4] vhg £3E2 - 78 Tl
A B4EA0a, EE MeOH/DONE A E tfSdl, AXE I8 sFHAT. A7) FoEe ZgH 49 a=
wlE 123 (1.0 M NH; in MeOH/DCM, 1: 10)o <3 g7} Aol AAwo], 9 18 E(0.092 g, 90 %) =ZA
(3aR,5R,6S,7R,7aR)-7-ZF Q Z-5-((S)-1-3| == Ao & )-2-(H & olu| = )-5,6,7, 7Ta-E| E&} 3] = 2-3all-3] &} = 3,
9-d]Elo}E-6-27F S5tk H NMR (400 MHz, CDCls) & 6.45 (dd, J = 1.1, 6.4 Hz, 1H), 4.59 (ddd, J

= 3.2, 8.1, 48.0 Hz, 1H), 4.30-4.22 (m, 1H), 4.18-4.14 (m, 1H), 4.08-4.02 (m, 1H), 3.66 (d, J
Hz, 1H), 2.83 (s, 3H), 1.22 (d, J = 6.8 Hz, 3H); 13C NMR (100 MHz, CDsOD) & 164.73, 95.14 (d, J =

7.4

2.9

183.0 Hz), 92.31 (d, J = 8.7 Hz), 79.15 (d, J = 6.2 Hz), 69.62 (d, J = 20.7 Hz), 67.98 (d, J
Hz), 67.56 (d, J=16.7 Hz), 30.28, 18.92; MS, (ES, m/2) [M+H]+ 251.1.

AR 48 & 49

(3aR,5S,6S,7R,7aR)-7-EF 2 2-2-(d€o}u| = )-5-((R)-2,2,2-EF EZF L 2-1-3|=E A€ )-5,6,7,7a-H| E}
3| =2 -3aH-¥ &} =[3,2-d]Elo}Z=-6-& 2 (3aR,5S,6S,7R,7aR)-7-ZF S Z-2-(ddo}u| x)-5-((S)-2,2,2-EFE
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[0457]

[0458]

[0459]

SSEdl 10-2054744
20 2-1-3|=2 A9 €)-5,6,7,7a-E| ET}3| = Z-3a0-9 2} = [ 3, 2-d] E] 0} Z-6-&
OH OH
®)

FaC FaC
>—NH >—NH
”N ‘IN
HO HO

4 THF (8 mL)elA tert-%% ((3aR,5S,6S,7R,7aR)-6-(AEGA])-7T-FF 2 2-5-XL 2" -5 6,7, 7Ta-EH| EE}s| =
3all-¥] 2} [3,2-d] E] o} &-2-¢) (W &) 7} 2 e 0] £(0.320 g, 0.754 mmol) 2 TMSCF; (0.208 g, 1.46 mmol)

&
T

Mol TBAF (1.0 M in THF, 0.030 mL, 0.030 mmol)7} H7}EAc}t. H7Fek Zof, A7) wbg ZEEL 2 h
oF Aeo)x wwrEglrl. TBAF (1.0 M in THF, 1.0 mL, 1.0 mmol)®] & T}& X7} HA7 Eda, A7) &%
ES B U8 2 h 9 AR wwkEgY. el W vhgel A7) vk 842 EtO0Ac(20 mL) B (30
m)E SAHAT. A7 §715S FRHEAL, A7) S Et0Ac(20 i) 2 FEFHAT. A7 AF
2 T NaSOy AollA dxHAek. g o, 7] &= 3k Y stoll A SR a, A7)

=]
=
=
9
>

[¢)

n

¥ 24 Ay AwvhE1d 9 (B0Ac/3AE, 1:10 WX 1:2)e] ofs] 227k AclA AAwol, H NRS 7%=
HFEQIA o]ddA] 6.8 1 EFEN A, £ F FozA tert-HHE
((3aR,5R,6S,7R,7aR)-6- (A G A )-7-2F 2 2-5-((R)-2,2,2-E ZFQ 2-1-3| == Ao d)-5,6,7,7a-E| E&}

3| =2 -3al-9] 2} [3, 2-d] Bl obE-2-) (W |) 7k 2upef o] EFF 2nfw o] EQITE. N2 Sfoll Al - 78 TollA] F= DCM
(6 mL)AlA 7] g & 2 PMB (0.20 g, 1.3 mmol)2] &<l BCl; (1.0 M in DCM, 2.0 mL, 2.0 mmol)”7} 7}
AT A7 E3FES, W Fxo 2xvF Aeo® AAE] d9AWA ~ 3 h ¢ wnkEAT. A7) 9kg
&S - 78 Cold WZAE, E3E MeOH/DONE AXE thol AxS g8 559U, A7) dojB&e
Ze2 A Z=ubE2eF (1.0 M NHy in MeOH/DCM, 1: 10)e] o) Ae7t AolA AAHo], H NWRel| 7|22
8

P19 E¥ES I WA uHE(0.118 g, 77 %) EA (3aR,55,65,7R,7aR)-7-ZF Q. Z-2-(wW Ho}n) 1= )-5-
(R)-2,2,2-E8| &+ = 1 o El)-5,6,7,7a-H E 3] = 2 -3al-3] 2} = [ 3, 2-d] ] o} F-6-27} F5H YT}
o]y &3 wAl 5 mg, 28 % AAHA F=5EE)ZH (3aR,55,6S,7R,7aR)-7-ZF Q. 2-2- (W&o}l
1)-5-((9)-2,2,2-ERZEF 2 2-1-3| == Ao €)-5,6,7, 7a-H E&} 8] = 2-3al-9] 2} =3, 2-d | E] o} Z-6-S- [ A7)

Bl wE 88 oA A|(the faster eluting isomer)]E F5317] 918, 3dl7]9] A2 Prep-HPLCo| 23|
EaHdt ¢ A=”, XBridge Prep. C18, 19x150 mm; ©]%&7%}, water with 0.05 % NH,OH % CHsCN (5 % WA 25

A
2=2-1-3=

% in 10 min); AZ&7], UV 220 nm. I NIR (300 MHz, CDsOD) & 6.46 (d, J = 6.3 Hz, 1H), 4.66 (td, J =

3.0, 48.3 Hz, 1H), 4.44-4.42 (m, 3H), 4.12 (d, J = 6.0 Hz, 1H), 2.85 (s, 3H), MS, (ES, m/z) [MH]"
305.0; 2 (3aR,5S,6S,7R,7aR)-7-ZF 2. 2 -2-(W & o} 1] = )-5-((R)-2,2,2-Eg]| ZF 0 2-1-3| =2 A] o & )~
5,6,7,7a-E|EglS| ERH Eg}s| =20[3,2-d]Elo}E-6-[Ht} @ £8 o]dZAA|(the slower eluting

isomer)](6.5 mg, 2.8 % AAZAA FE5F), H MR (300 MHz, CDsOD) & 6.41 (d, J = 6.3 Hz, 1H), 4.63

(td, J = 3.3, 48.0 Hz, 1H), 4.36-4.19 (m, 3H), 4.08-4.05 (m, 1H), 2.85 (s, 3H). (ES, m/2) [M+H]+
305.0.

at7]19] AAlel=s

o

719 Lhebdl 2

e

AN st FAFE Aol mek G SR o
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[0460]

[0461]

[

T
ar

4]

A

o|E

50

(3aR,5R,6S,75,7aR)-7-Z 2.0 &-5-((S)-1-
S| EE A0 ®)-2-(0| 2 ot0| )-5,6,7,7a-H|
E a}8| = 2-3aH-1| 2} = [3,2-d] E| O} &-6-

=2

=

51

(3aR,5R,6R,7aR)-5-((S)-1-8| .2 A| 0f| =)~
2-(0j E10}0| 1)-5,6,7,7a-Ef| E 2} 5| £ 2-
3aH-10|2} = [3,2-d] E| O} B-6-2

52

(3aR,5R,6R,7S,7aR)-2-(C| O £l O}O| Lo)-7-
EFLE-5-((S)-1-5|EEA| 0 &)-
5,6,7,7a-E| E 2}5| E2-3aH-1| 2} = [3,2-d]

E|0HE-6-2

53

(3aR,5R,6R, 7S, 7aR)-2-(C| M| £ 0}0| r)-7-
E202-5-(R)-1-5| 22 Al0)2)-
5,6,7,7a-E| E 25| £ 2 -3aH-10| 2} = [3,2-d]

E[OtE-6-2

54

(3aR,55,6R,7S,7aR)-2-(C| 0| 2 0} O] ip)-7-=
202-5(R)-222-E2ER2Q2-1-3|E
Z A0 )-5,6,7,7a-E| E2} S| £2-3aH-1]

2}z [3,2-d]E|0} B-6-2

55

(3aR,55,6R,7S,7aR)-2-(C| 0| 2 0} O] i) -7-=
2QE-5(S)-222-ERZE202-1-3|E
Z A0 2)-5,6,7,7a-E| E2} S| = 2-3aH-1I]
2}z [3,2-d]E|O} &-6-2

T

56

(3aR,5S,6R,7S,7aR)-2-(0f| &l 0} 0| r)-7-2 2
Q2-5((R)-111-EBERERE-2-3|EE
AZ20-2-9)-56,77a-H| EE} S| E -
3aH-m|2t i [3,2-d]E| O} B-6-2

57

(3aR,5S,6R,7S,7aR)-2-(0}| £ O} D k) 7-Z 2
Q2-5(9)-111-ERE2Qz-2-5|E=
A|ZET-2-2)-5,6,7,7a-E| EB} S| = 2-
3aH-I|2} e [3,2-d]E| O} E-6-2

58

(3aR,55,6R,7S,7aR)-2-(C| 0| 2 O} O] ip)-7-=
202 5(111-ERZERQ2-2-3|C 24|
Z20-2-2)-5677a-H E2}S| E2-3aH-
I 2he [3,2-d]E| O} B-6-2

Tl
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[0462]

Al

0|&

59

(3aR,5R,6R,7S,7aR)-2-(OF M| E| EI-1-2)-7-
ERQ2-5-((9-1-3| EEA O &)-
5,6,7,7a-E| E 2} 8| E 2 -3aH-T| 2} = [3,2-d]

E|O}5-6-2

60

(3aR,55,6R, 7S, 7aR)-2- (O} K| E| £l -1-21)-7-
Z2902-5(R)-222-E3Z202-1-3|
EEA|0)E)-5,67,7a-E| E 25| = 2-3aH-
|2t [3,2-d]E| O} 5-6-2

61

(3aR,5R,6R,7S,7aR)-7-E2Q 2-5-((S)-1-
S| EEA|0 E)-2-(T E2| Tl-1-2)-
5,6,7,7a-E| E 2+5| £ 2-3aH-10] 2= [3,2-d]

E|O}Z-6-2

62

(3aR,55,6R,7S,7aR)-7-E 20 2-2-(T| £ 2|
EI-1-2)-5-((R)-2,2,2-E2| 220 2-1-3|

EEA|0|2)-5,67,7a-H E 25| = 2-3aH-
|2t [3,2-d]E| O} E-6-2

63

(3aR,5R,6R, 7R 7aR)-7-E2 Q 2-5-((R)-2-
EFQE-1-3EEA 0 F)-2-(0 Eot0|
1£)-5,6,7,7a-E| E2}5| = 2-3aH-T| 2t =
[3,2-d]E|O}&-6-2

64

(3aR55,6R 7R 7aR)-5-((R)-2,2-C| 2R 02
1-S|EEA0Y)-7- B2 2-2-3 Lot
0| i)-5,6,7,7a-E| E2}3| £ 2-3aH-1] 2}
[3,2-d]E|O}&-6-2

65

(3aR,5R 6R,7S,7aR)-7-Z 2 Q 2 -5-((R)-2-
ERRZ-1-3EEA0|2)-2-( EotO|
£)-5,6,7,7a-E| E2}5| E2-3aH-T| 2t =
[3,2-d]E|Ot &-6-2

66

(3aR,5S,6R,75,7aR)-5-((R)-2,2-C| 222 2
185|220 2)-7-B2 2 2-2-(0 2ot
0|i)-5,6,7,7a-E| E 25| = 2-3aH-T| 2t =

[3,2-d|E|OHE-6-2

67

(3aR/5R 6R, 7R 7aR)-7-Z 2.9 2-5-((S)-1-
S| EEA|Z2E)-2-(H 20t )-5,6,7,7a-
B E 2}8|E 2-3aH-1|2} . [3,2-d] E| O} -

6-2
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[0463]

SES06 10-2054744

A

o|&

68

(3aR,5R,6R 7R 7aR)-5-((S)-3,3-C| 2202
1SEEAZRE)T-ERR2-2-(0 Y
0}0| tx)-5,6,7,7a-E{| E2}5| £ 2-3aH-10| 2
=[3,2-d]E|O}=-6-2

69

(3aR,5R,6R, 7R 7aR)-7-Z 2.2 2 -2-(0f O}
0|k)-5-((9)-333-E2|E202-1-8|E2
AlZ2T)-5,67,7a-E Ea}s| E2-3aH-T]
Bt [3,2-d]E|O}B-6-2

70

(3aR,5R,6R,7R,7aR)-5-((S)-A| ZREZE2 E
(hydroxy)H| &)-7-EF 2 2-2-(H & 0t0|
)-5,6,7,7a-H| E2IS| E2-3aH-I| 2t =
[3,2-d]E[O}E-6-2

71

(3aR,5R,6R, 7R 7aR)-5-((S)-A| 22 = &
(hydroxy)df| &)-7-EF 2 2-2-(H{ 2 ot 0|
£)-5,6,7,7a-H| E2}8| E2-3aH-T| 2} =
[3,2-d]E|O}&-6-2

72

(3aR,5R,6R, 7R 7aR)-5-((S)-A| 2 2 H =
(hydroxy)df| &)-7-E & 2 2-2-(H E ot 0|
£)-5,6,7,7a-H| E2}8| E2-3aH-T| 2t =
[3,2-d]E|O}&-6-2

73

(3aR,5R,6R,7S,7aR)-7-EF 2 2-5-((5)-1-
S| EEAZZE)-2-(HE0t0|)-5,6,7,7a-
H EZtS| = 2-3aH-0|2t = [3,2-d]E| Ot &-

6-2

74

(3aR,5R 6R,7S,7aR)-5-((5)-3,3-C| 2202
-S| EEAZREL)-T-ERRE-2-(HE
0t0|)-5,6,7,7a-E| E 2t 8| & 2-3aH-10] 2}
=[32-d]E|O}=-6-2

75

(3aR,5R 6R,7S,7aR)-7-E 2.2 2-2-(0 2O}
Ok)-5-((5)-333-E2|Z2202-1-3|c 2
A|Z2T)-567,7a-E| E2}S| £ 2-3aH-1]
2t [3,2-d]E|O} 5-6-2

76

(3aR,5R 6R 7S, 7aR)-5-((5)-A| 22 =2 T
(hydroxy) | 2)-7-E2 9 2-2-(1 2o} 0|
1£)-5,6,7,7a-E| E2}3| E2-3aH-T| 2t =
[3,2-d]E|O}&-6-2
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[0465]

[0466]

[0467]

[0468]

[0469]

[0470]

[0471]

S==35| 10-2054744

AN o)z 2z

(3aR,5R 6R,7S,7aR)-5-((S)-A| 2 2 E & OH
(hydroxy)i{| 2)-7-28 2 2-2-(0j| 2 0} O] o8

77 S H
L)-5,6,7,7a-E| E2}S| E2-3aH-T| 2t o o\
[3,2-d]E| O} &-6-2 i
(3aR,5R,6R,7S,7aR)-5-((S)-A | 22T & OH
(hydroxy)H| 2)-7-22 2 2-2-(H = o O O0._..s

78 )—NH
1)-5,67,7a-E| E 2}8| E2-3aH-1 2= o N
[3,2-d]E[O} B-6-2 H
(3aR,5R,6R,75,7aR)-7-2 2.0 2-2-(H 2 Of A, © “\S%NH

79 0| )-5-H|H-5,6,7,7a-EH| E2} S| E2-3aH- o "’N/ ¥
I 2c [3,2-d]E O} 5-6-2 H
(3aR,5R,6S,7S,7aR)-7-E F 2 2-2-(H| 2 Ot F3CYJ"\S,}NH
0|)-5-222-EE|ER2 20| E)- 5
5,6,7,7a-H| E 2}5| E 2 -3aH-I| 2t = [3,2-d] H
E|0}E-6-2

Aot e

0-GlcNAcase &= A& 8] K X S48 9t HA

i

HotA A (kinetic_analyses)S 91§k AFAQl da} + &A% whE2, 7[H2A, ddH0 oA &aE 2 mM

4-vg g H e N-opAd-B-D-FFFAUE 2 35 (4-Methylumbelliferyl N-o}A|€l-B-D-glucosaminide
dihydrate) (Sigma M2133)E A}83}o] 50 mM NaH,PO,, 100 mM NaCl 2 0.1% BSA (pH 7.0)E E3sl= HESEo

A FPEATE. HELol A ALgE AAE 27 0-GlcNAcase &4 & 0.7 nM o|tk. ©kd Fxo HAE
SIES A7) wgEe A Hol 7] &add HIFEAT. 7] dEES 96-9 ZolEdA] A4 3
=Ha, 7149 Hrlel A AAEATE. FFA ANEY] AL, EFE A4S AEEY AHed 4-vE

2] ¥ 2 (4-Methylumbelliferone)(Sigma M1381)3} €A 460 nMollA HHE W& 2 355 nMollA] 7] (excitatio
n)¢ 37 Tecan Infinite M200 Z#o]E-Z|T7]& 45 min 5<¢F v 60 sec vlt} SAH AT, AAHEQ] AL
71&71=, S A B Fo®F wk-g X (sigmoidal dose response curves)ol thdk F =AY duds
(standard curve fitting algorithms)2 AM&3lel, E|AEH JAld 2z o] ggtEol oS
SAHATE. 7] delHe] 4 A vy 2AAE 4 I E(a four parameter logistic curve fit)ell o

@ X7 ZAH,

ol J
B
K

=
RS

L
{1 4

o &

—

K; #*]= Cheng-Prusoff Wgd2& Al&3te] SAHHAL; 712 tist 0-GlcNAcase?] K, & 0.2 mMo]T}.

2N 1 WA 49 = A7) 71AE AACA HAEHZ, W] 0.1 nM - 10 pMe] HYANA 0-GlcNAcased] A
de 98 K #AE JeEi.

B-ArAtnUdolA] ST AsE 93k K 3o ZAHS 93 AA
THY FAS Qe MEA Hak ¢ d4 ¥R (Enzymatic reactions), 7IF2A], ddi,0 o &3EH, 2 mM

T
=)
uw,
o
i
Ak
H,
u
T
°
EY
> =
™
#
iy
il
Il
>
=
i
i

= 293815 (Sigma M2133)S AF8-3Fe], 50 mM Nal,PO;, 100 mM
NaCl 2 0.1% BSA (pH 7.0)& Xg3te WHEEoA FAFAT. 7] vhgolA ARSE AAR QA B-diA}
uUtiolA G249 9 24 nMo|t). TSt wmo] HAE IR Ay wrSE A Ao A7) @ie] H



[0472]

[0473]

[0474]

[0475]

[0476]

[0477]

[0478]

[0479]

[0480]

SSS0l 10-2054744

ZFE AT 7] W ES 96-9 ZEo|EoA Ao FE, 71EY ke @A A EHAT.  FFA
ArbEo]l A, RF s Aleled AREE 4- uﬂ%‘%ﬂé‘ﬂiﬂi(sgma M1381) = 7l 460 nMol A =45 W
= 2 355 nMoll Al o]7](excitation)®} &l Tecan Infinite M200 Zdo|E-8lt)7]Z 45 min &<t v 60 sec #}
SAHATE.  AAEY AN 71E7e, S A B TR ‘?}% = (sigmoidal dose response curves)oll

= 34 uAHY Lda|F(standard curve fitting algorithms)& AR5}, BIAEX T BAH Z179

wo) sgel sl AU, 7] dlolelel 4 A9 shebele) 2A2E HH AEd BF 5
o,

3
~
A
o
Kol

Ki 533 Cheng-Prusoff WAAE AHgate] 24wt

ol st HAANA HAEH Zo, Edo 7[Ad #22 3EL2, H9 10 oM ] 100 uM o]d2] WA B-
Al AbnUdelAle] AsE 93 K S YR,

B uytlobA] o] 0-GlcNAcase?] A& ¢t A& H]&(selectivity ratio) 3F7]o YERA Holth

K (B-2AM|YUtolA]) /K, (0-GlcNAcase)

0 WA 1000002 oA HEAd v & (selectivity ratio)= U}
& aAbnyttola] Aol A 0-GlcNAcasel] AsE 93 =& A9

U
o =
Ui
=
sg
>
e
1)
ol
o,
)
rlo
Lo
P2
i
rlo
™ =

0-GlcNAcase ZH =5 Aefdt= 3hgtmol theh Aze] dieo] A4S 93t 34

Alsre] A2 EE 0-GlcNAcE A A=, 0-GlcNAcase2] A3, AlEoA 0-GlcNAcylated whifzle] o)

S7He oF7]gtth.  0-GlcNAcylated %Hﬂ’.‘—ioﬂﬁ Z7F=,  0-GlcNAcylated wrijZoj
Ao o 3= 4 duk.  0-GlcNAcylated ¥+ : RL2 A A5 2H&o 4
(ELISA) Axlel o3 57482 + Urt.

0-GlcNAcase®] WA/ #S Tdshs, o2l 7HA9 24 w¢f AXF7F AH8E 5 Aok o= 3 PC-12, 3
Q17+ U-87, W& SK-N-SH AIE£Z %a3hth,  o]2idh AgolA, & PC-12 "ﬂi% EH%F 10,000 Al|3/4S %’b
O

96-4 Ze|o]EoA HaAE S tH(plated). HA2EE FEL, 2 = 10mM
sl thgoll, Tecan 9= 2H|o] 4 (Tecan workstation)S AF&3lo] F-H7 Jqlxqoﬂ/ﬂ DMSO 2 E= 345},
AEE, SE 55 &40 &S 543517 A8 date HF v29 Aol =dstr] 9, 24 h[5.4 ul
into 200 pL € %3 (well volume) &9t A S3EZ HFHAL, dukd oz 10 pMolA AlZE =, 10 3
vl 8]4 @A(ten 3 fold dilution steps)7} &% Hb& F4S FAH3Y] Y3l AFEHAY. AE &al&E(cell
lysate) & Ax3t7] Asf, AxE7F H2EH SFFEZFE A (nedia)7t AAFHIL, 7] AEE A3 &5 A4
(PBS)Z 3HH A28 thgoll, ZzeolA A3fAl E PMSF& 50 pLe Phosphosafe #A]2F(Novagen Inc,
Madison, WDollA oA 5 & FotF &=t (lysed). 7] AX &3|E0] ==L, ELISA Hajoll A A}
|2 w7tA], - 80 T2 4% E& APAoR A4 FdolEd Z¥E tha, M2 ZdolEd o]FHAUTt.
whek gttid, AlEe] WA @A H%7F BCA WHE ARES] 20 nle] AES ARES SAHEH AT

271 A7Ae] 237 ELISA F-i(portion)<, 100 uL/€e] Alxe] & (Z2HobA|l AsiA|, E2TtetolA] A3
A, 2 PMSFE Z3tal= PSS &7 1 @ 10 3o fa8)3 37 4 CollA WAl Z¥E black Maxisorp 96-
4 ZYolEd A FHJT. It dol, Ar] 4, 300 pL/Lde YA =8 (Wash buffer)[0.1% Tween
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32
=
o
N

e,
o
—
o
(e

207 EfA-d5d A& (Tris-buffered saline with 0.1% Tween 20)] 02 3 H A3
LA (Egs g=FE AR w/0.05% Tween 20 L 2.5% & EH LFywhHoz Az, 77
thgoll 100 pL/de Az Fgqoz F i AHEHITE. Al el 1 1000 &
, A71 & 0-GlcNAc 34 RL-2 (Abcam, Cambridge, MA)E 100 pL/€olAd H7tHEAT. 4
HRAaL, AT WWHAIZIHA 2 h F<t 37 TellA wiFE AT, 7] 98 300 ul/g AlF ¢FE
o2 3 W MUY, Ax F-vukes 23 FA (A FFEHAA 1 3000 M) o] HEgHE LA I
Z A tholA (HRP)7F ZAgHel RL-29] %S =A317] Y8, 100 uL/A2 H7FE A HTo detect the amount of RL-
2 bound horse-radish peroxidase (HRP) conjugated goat anti-mouse secondary antibody was added at 100
uL/welll. 7] ZelolEx AA3] wyrAIZ1EA 37 Tl 60 min B¢ vi¥d . a8 o tgo zz
o] €& 300 puL/We] Al gFgAoR 3 W AHEAT. A7) AF AASF, 100 pL/Le] Amplex Ultra RED
X A2F(18 uL 3 % FAEEA, H0,9F 10 mL PBS o] 30 pLe] 10 mM Amplex Ultra Red 9 #H7lgto =z 7|
z¥)ol A7, A7) HE AAGE Ao 15 B Fot widkE vhgel, 530 mmoll A HE = 590 nmoll A
A7 2 FEEHAT

ELISA Z Ao o8] AZH nle}l o], 0-GlcNAcylated @A o] k& Sxb Tk Fojaf wke X gt
N u2A¥ dau]S(standard curve fitting algorithms)S AFE&te] ZH7be] o] HAE 313Ed tia) &
A7) deole e 4 7FA wein|E A4 FFE(four parameter logistic curve)oll w3k =27}, A7)
el digk &% T2 (potency value)§l 7] 34 W= (inflection point) & A =

AR 7] T34 (apparent permeability)(P,,,)e] AL 93 AA

. =457 98l LLC-PKI Al ZolA
A7 E Y. LLC-PK1 AXE wast ddEBExS(tight monolayer)S AT = Ui, uwgA 71AYSH
(basolateral)ollA  Aw(apical)(B—A) % Ao 7]#4&(A—-B)ex  3}tE9] WE  o]%(vectorial
transport)< {7Fsl=dl A2 4 Qo).

o-vFek =4 (Bi-directional transport)e], ZHA®7] FTIA(P,)S

P, e 57437 93, LLC-PK1 AE7F 96-4 Edll=d vy Z#|o]E(transwell culture plate)(Millipore)ell
A E AT A7 HAE SgE(1 uS Edes &9, 10 mM HEPES®F €7 Hank's Balanced Salt
Solutiondll A A|z= Ak, 714 &H(150 nL)> i F7] A(A) E= 7] 71AQS5B) el
HAFE A, EEN(150 ul)ol A7) eSS xFshe g Zo ks ] FEe HrbEJAT. o=
3 hollA, 50 uLe] MEL HAE 3ES Folu ddixse] dHozRE AARL, 96 4 Zeo|Eol nf
A=A, A" E(scintillant) (200 pL) & Wl EF[100 L 2helEE(labetolol) 1 uMle] 7] A&

v}
o
m

o,

o,

of M7F=a, F%+ MicroBeta Wallac Trilux Alg€#o]d Al57](scintillation counter)(Perkin Elmer
Life Sciences, Boston, MA)OlA AG® Az Adeo]d ®= LOMS/MS[Applied Biosystems SCIEX API 5000 E
gZ HA=FZ AFEXA(triple quadruple mass spectrometer)]ol <& =X v}, NIEEEA
(Verapami 1) (1 pM)7} 444 tixzTo=2A ALSEHSAT. 7] A82 Al | 35U

471 ARI] TG, Py t = 3 hell A FEZ Aol it apr]e] shekel] ojsf) AdtE v

Volume of Receptor Chamber (mL) A Concentration (uM)

[Arca of membranc (cm®)][Initial Concentration (1M )] Ain Time (s)

ap

o] oA : $ga Mol Fu(Volume of Receptor Chamber): 0.15 mL o]t}; #WH# 19 3 (Area of

= 3 hollAd g A1® & (receiver compartments)oA A%

membrane)< 0.11 cmZO]DP; A7 %2719 TEE, Ot
A Fr9 gro|t}; XA A(A in Concentration)”Z} 3 hellA

X ds7] 471 U (donor)ol A SAH A7)
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YA FE A Fxolt); E AIZFA A(A in Time)”}F 7] vileF AZH3 x 60 x 60 = 10800 s)°]th. Py,
=10 en/s®A UFERATE. A7) P (LLC-PKL AE)E, t = 3 hol A A oA BRo] 4% thgt 47] P, 2 B

oA A=) S5l et P,,el Biolth:

(4—>B)+P

app

(B— A)

(LLC — PK1Cells) = Fopy

aPP 2

271 ekl ZgH(binding), AE-71Z¥(cell-based) ¥ F3A AACZREH i A dHolgE= 3179 Fol
vERd Aolth. & ol EAG FtES, sk e 1 o]de] o]y A Htp e 5% EE
FAS vepdch vnE f8, A HA F ) 3 AEZ(the first two table entries)i, WO 2008/025170
o 7lA", 3gE  (3aR,5R,6S,7R,7aR)-2- (e €oln] ) -5-(S| == A W€ )-5,6,7,7a-E| E&} 3] = 2 -3al-3] &} =
[3,2-d]E]o}&-6,7-T1& % (3aR,5R,6S,7R,7aR)-2- (T #lE o} 1) -5-(S| =F A W€ )-5,6,7, 7Ta-H E2} 5] = =2 -
3al-3] 2} [3,2-d]E]o}&-6,7-t] &<l 7|42 dlol8 & veld Zo|t},
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3 5]
Cell-based E | Fluorescence- | Papp LLC-PK1
ALAlof LISA based hOGA cells
ECso (nM) Ki (nM) (10 cmis)
N/A 13 0.4 <10
N/A 10 0.3 < 1.0
1 13 1.1 3.3
3 ND 12 52
5 ND 16 14
7 ND 16 15
9 74 35 6.6
1" ND 9.5 23
13 ND 26 2.3
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Cell-based E | Fluorescence- | Papp LLC-PK1
AA0 LISA based hOGA cells
ECso (nM) Ki (nM) (10 cm/s)
15 ND 156 34
20 50 35 3.4
29 ND 492 ND
32 ND 13 21
34 52 0.3 1.9
37 ND 266 2.1
38 9.1 0.7 3.7
42 ND 50 ND
43 ND 390 2.4
Cell-based E | Fluorescence- | Papp LLC-PK1
AlA0] LISA based hOGA cells
ECso (M) Ki (nM) (10 cmis)
OH
46 ND 562 ND

HO
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