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9-(((3S,5R)-3, 5t & s o 2} -1- ) v &) -6-(4-w| EA M Z ) F 2] =[3,2-e][1,2, 4] ET|o}E 2 [1,5~c]F g v
-5(6H)-<;

6-(4-H| A 2 )-9-((4-((H| Eg}slo| = 2 F & yuE) g2 -1-d) e ) F 2 =[3,2-e][1,2,4] EFo}E=
[1,5-c]¥ 2l d-5(6H)—2;

6-(4-m] E A1) -0-((4-(E A X ) v epxl-1-) vl e ) 9] 2] = [3,2-e] [ 1,2 4] Eg]o}E = [1,5-c ] 2 d -
5(6H)-<:

4-((6-(4-F|EA WA )-5-84-5, 6-U]slo| =2 H B £ [3,2-e][1,2,4] E]o}Z 2 [1,5-c]F g n]H-9-L )W &l ) -
N, N-t] v & ] | 2} 2 -1-Ad £ o}m l ;

6-(4-HEA A )-9-((4-(2,2,2-E8) ZF 2 ZopAa ) # e} -1-2)W e ) 2| 2 [3,2-e][1,2, 4] ET]o}=2[1,5-
c]¥Fm Y-5(6H)-2;

6-(4-H| A M A )-9-((4-(B| Egsto| E2FH-3-7t R ) A H A -1-d)ve)H 2| 2 [3,2-e][1,2,4] EB|o}Z 21,
5-c19 & Y-5(6H)-<;

6-(4-MEAWA)-9-(EEZF =) T g £ [3,2-¢e][1,2,4] EFo}Z2[1,5-c] I T 1] H-5(6H)-<

8-(((2S,6R)-2,6-tHE EEZ g =)W )-6-(4-H EA WA F B £ [3,2-e][1,2,4] EE]o}ZZ[1,5-c]H v H-
5(6H)-=;

6-(4-m A 2)-8-((((3-FE A er-3-d)w e ) olu] ) e ) 3] 2| = [3,2-e][1,2,4] E]o}E 2 [1,5-c]F 2vd-
5(6H)-<;

6-(4-mlEA M 2A)-8- (M E (Bl Egtslo]| =2 F&-3-)e)opn ) We) W 2 = [3,2-e][1,2,4] EF|o}E=[1,5-
c]¥Fm Y-5(6H)-2;

8- ((AMEL?L%%JJ(Uﬂ%)owu)ﬂﬂ'a) 6-(4-m| EA T ) 9] 2 =3, 2-e][1,2, 4] ER]o}E R [1,5-c ]9 27 -
5(6H) -

6-(4-v ESA A )-8-((4-(Ed xd) g 2 -1-d) &) 9 2] =[3,2-e][1,2, 4] ET|o}ZZ[1,5-c]H E 7| H~
5(6H)—<;
g-(( Aol )W e )-6-(4-H| EA N A) I B = [3,2-¢][1,2,4] ETo}Z 2 [1,5-c] I F 7] T -5(6H) -

6-(4-HEA A )-8-((Hdolr =)W E) 2] =[3,2-e][1,2,4] EFo}E 2 [1,5-c] ¥ & v H-5(6H)-2;
8-(o] A1 Ed-2-AHe)-6-(4-H EA A )2 £ [3,2-e][1,2,4] EFo}ZEZ[1,5-c]T P H-5(6H)-=
9-ol M E-6-(4-H EA AN A ) I 2] £ [3,2-e][1,2, 4] EF)o}Z 2 [1,5-c]F 21| H-5(6H)-&

9-(1-((2S,6R)-2,6-tHd &2 =) o &) -6- (4| A A) T 2] = [3,2-e][1,2,4] EF] o} & 2 [1,5-c] I g v~
5(6H)-<;

9-(1-3lo| EZ A -2-R Z7] o & )-6-(4-W EA N A ) 9 2| £ [3,2-¢e][1,2, 4] ET)o}Z= 2 [1,5-¢c] T 21| H-5(6H)-&
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9-(2-((2S,6R)-2,6-t v & & 2] - )-1-3}o]| =Z A of| €] ) —6-(4-W| EA A ) 1] 2] 12 [3,2-e][1,2, 4] ER] o} =2 [1,5-
c]9 g d-5(6H)-&

9-(1-EF22-2-R & Ed)-6-(4-HEA M) I 2 =[3,2-¢][1,2, 4] EB]o}Z 2 [1,5-c] I 2P| -5(6H) -2

9-(2-((2S,6R)-2,6- EMP% ZE ) -1-EF 22 E)-6-(4-HSA M) 9 2| = [3,2-e][1,2, 4] E]o}EZ2[1,5-
c]¥EmA-5(6H) -2

6-(4- uﬂik] 4)-9-(2,2,2-EZEF e 2-1-sto|=EA o & )92 = [3,2-¢e][1,2,4] ET|o}EZ 2 [1,5-c] T g v -
5(6H)-<

6-(4-H & 1 A)-9-(2,2,2-EYZF o 2-1-EEZ g o g3 2| 2 [3,2-e][1,2,41Eg]o}E 2 [1,5-c]d g u|d-
5(6H)-<;

9-(((25,6R)-2,6-THE R Z g =)W e )-6-(4-(EFZF o 2w EAN)A )9 8] £ [3,2-e][1,2, 4] EFo}Z 2 [1,5-
c]19gna-5(6H)-&;

9-(((2S,6R)-2,6-THE R Z g ) v E)-6-4-ZF o 2-3-WdllA) 2| £[3,2-e][1,2, 4] EFo}Z=Z[1,5-¢c]
2 A-5(6H)-2;

9-(((2S,6R)-2,6-tWE R Z ) H e )-6-(4-ZF o 22 )92 = [3,2-¢][1,2, 4] ER|o}Z2[1,5-c] ¥ n -
5(6H)-<;

9-(((2S,6R)-2,6-ClWE R Z - )W E)-6-(3-ZF 0 24w EAMA) I T £ [3,2-¢][1,2,4] EF o} Z=2[1,5-
c]¥ ) m Y-5(6H)-&;

9-(((2S,6R)-2,6-0 W€ R Zg] ) W8 )-6-(2-ZFQ 24-W EA M A )T 2| = [3,2-¢][1,2, 4] EFo}Z2[1,5-

c] ¥ m Y-5(6H)-&;

6-(3-BRH-4-FF 24 )-9-(((2S,6R)-2,6-twE ZE&2| =)W e ) J 2| = [3,2-e][1,2,4] ET|o}EZ[1,5-
c]¥Fm Y-5(6H)-&;
4=((9-(((2S,6R)-2,6-T)HE EEZ g =)W )-5-% 4T B £ [3,2-e][1,2,4] E&]o}ZZ[1,5-c]F W] H-6(5H)-4)
HeEhH Mz EY;

6-(4-(tert-F&)W&)-9-(((2S,6R)-2,6-tl M e EEZ g =) H e ) T g =[3,2-e][1,2, 4] EFo}E 2 [1,5-c] T v|d
-5(6H)-=;

3-((9-(((2S,6R)-2,6-UHE B Z2 )& )-5- 4T 2| = [3,2-e][1,2,4] EB]o}EZ[1,5-c] ¥ v d-6(5H)-Y)
HeE)MzUEH;

9-(((2S,6R)-2,6-twWe R Z e ) e)-6-(4-(ME A xd)wld ) v 2] 2 [3,2-e][1,2, 4] Ed]o}=2[1,5-c]19 g v
H-5(6H)-<;

9-(((25,6R)-2,6-T Mg R Z g ) H e )-6-(2-H g wld) g2 = [3,2-e][1,2,4] Eo}Z & [1,5-c] 3 g m]d -
5(6H)—=;

9-(((2S,6R)-2,6-tHW e R Z 2 =)W E )-6-(3-olo] L =Ml A) F] 2] = [3,2-e][1,2, 4] ER]o}E 2 [1,5~c] I B "] &1~

5(6H)-=;

6—(3,5—\’4%$2iﬂﬂ@)—9—(((25,61%)—2,6—\’4\311%5%&1 yHE) B % [3,2-e][1,2, 4] ET]o}Z 2 [1,5-c] 3 ]|
-5(6H)—<;

6-(2-H 2 X —4-H| ZA A )-9-(((2S,6R)-2,6-T e R Zg ) we)d g £ [3,2-¢e][1,2, 4] E&]o}Z =2 [1,5-¢c] T
21 Y-5(6H)-&;

6-(2,6-TZF Q2 2—4-M| EA W A )-9-(((2S,6R)-2,6-Trld R Z g =) v e ) v 2] = [3,2-¢e][1,2, 4] EFo}E= 2 [1,5-
c]9Fm Y-5(6H)-2;

9-(((2S,6R)-2,6-H g Z g ) H e )-6-((1-HD-1H-21 T} Z-6-)w e ) T g =[3,2-e][1,2,4] EF| o} Z =2 [1,5-
c]9Fm Y-5(6H)-2;

6-(4-(1H- 2}&-1-L) M2 )-9-(((2S,6R)-2,6-tEd B &2 )W &) 2] = [3,2-e][1,2,4] ET]o}EZ[1,5-c]H]
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2 d-5(6H) -

6-(4- (T EF L2 HFA])-2- 2uld)-9-(((2S,6R)-2,6-HMd 2 &g =)W e ) 7 2] =3, 2-e][1,2,4] Ed] o}
)=

Z2[1,5-c]¥ v d-5(6H %,
6-(3,5-HZEF L2 ~4-H EA M= )-9-(((2S,6R)-2,6-tIHE R EZg| =) E ) d 2| =[3,2-e][1,2, 4] EF]o}E 2 [1,5-
c]FFmA-5(6H)—2;

6-(2,3-U)EF 0 2-4-HEA WA )-9-(((2S,6R)-2,6-tH e R Ze) )W E) 3 2] = [3,2-e][1,2,4] EFo}Z =2 [1,5-
cl9 g Y-5(6H)-&;

9-(((25,6R)-2,6-tE R Eg| =)W E)-6-(2-((E|EF2v ) E ) 32| = [3,2-e][1,2, 4] EE o} &=
[1,5-c]T | D-5(6H)-;

6-(3-ER24-ZF 2 )-9-(((25,6R)-2,6-THE R Eg )W) I 2| £ [3,2-e][1,2,4] EFo}E=E[1,5-
c]F M A-5(6H)-2;

6-(3,4-4Z 22414 )-9-(((2S,6R)-2,6-tHE R Z& =)W e )F 2| %= [3,2-e][1,2,4] EB]o}&EZ[1,5~c]F v d-
5(6H)-<;

6-(2-F 2= 2-4-v| 5 A )-9-(((2S,6R)-2,6-t vl & 2] =) ’) v 2] = [3,2-e][1,2, 4] Ed]ot& = [1,5-¢] ]
2 d-5(6H)-2;

6-(2-(HEFo=2v= ])‘%1_1@)—9—(((25,6R)—2,6—Hﬂﬂ REYe)wE) 9 E([3,2-e]l1,2, 4] EJoLER[],5-
cl9 2 v E-5(6H)-2;

6-(4-ER2-3-ZF 2 )-9-(((2S,6R)-2,6-THE R E ) We ) I 2| £ [3,2-e][1,2,4] EFo}EZ[1,5-
c]F M A-5(6H)-2;

6-(3-FRE-5-ZF 0 2 A)-9-(((25,6R)-2,6-tHE R EZg ) d e ) 9 £ [3,2-e][1,2, 4] Eg]o}Z=E[1,5-
c]F M A-5(6H)-2;

9-(((2S,6R)-2,6-H D L& 2] )W) -6-(4-(2-F 49 S d-1-d) M) I 2] = [3,2-e][1,2, 4| EZ o= [1,5-
cl9 2 v E-5(6H)-2;

9-(((2S,6R)-2,6-tW e B Z2] =)o & )-6-(4- EAMN A 2] =[3,2-¢][1,2,4] ET]o}Z 2 [1,5~c] I 2 v ¥~
5(6H)-<;

6-(3,4-H&F2=Hd)-9-(((25,6R)-2,6-t M d EE 2] ) v ) 9] 2] 5= [3,2-e][1,2,4] E]o}E 2 [1,5-c] ¥ 2] 7]
H-5(6H) -

9-(((2S,6R)-2,6-tM e 2 Z 2| =) v &) -6-(4-(WEE] )M A) T 2] = [3,2-e][1,2,4] ER]o}Z 2 [1,5-c] ¥ g v d-
5(6H)-<;

6-(2-F22-4-(MEdxd )l )-9-(((25,6R)-2,6-tiHEd R &2 =) W& ) J) 2 =[3,2-e][1,2,4] EB]o}E 2 [1,5-
clF G e-5(6H)-;

6-(4-ml S A 2 )-8- (A - ) 9] 2] %= [3,2-e][1,2, 4] ER]o}E = [1,5-c] ¥ g m| I -5(6H) =

6-(2,3-H&EF L2 4-mSA A )-9-((4-0]| A Z = H 7]
cl9Em e -5(6H)-2;

Hepl-1-d)wE) 9 = [3,2-el[1,2,4] EL]o}E2[1,5-

o

6-(2,3-YEF 2 2-4-1| EAA)-9-(F A d-1-d D)3 & =[3,2-e][1,2 4] ET|o}EZ[1,5-c]F |~
5(6H)-<;

9-(((2S,6R)-2,6-H D L& 2] ) mWE)-6-(2,4,5-Eg SF =2 d) 9 2] =[3,2-e][1,2, 4] Ed]o}E=2[1,5-¢] ]
ZuH-5(6H)-2;

9-(((2S,6R)-2,6-UHe 2 Z 2| =)W E )-6-(4-0] A2 I A ) I 2| = [3,2-e][1,2, 4] EBlo}ZZ[1,5-c]F v d
5(6H)-<;

6-(4- (U EF 25 )-9-(((25,6R)-2,6-H M d EE 2] 5w e) 9| 2] 5= [3,2-e][1,2, 4] EL]o}E 2 [1,5-
cl9 2 v d-5(6H)-2;
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9-(((2S,6R)-2,6-tW e R &2 )W " )-6-(4-| FA]-3,5-T] EF 224 ) 92| = [3,2-e][1,2, 4] ET| o} Z 2 [ 1,5~
c]19gna-5(6H)-&;

9-(((25,6R)-2,6-0Hl & R Z 2] =) w & )-6-(4-o El dulld ) A = [3,2-e][1,2, 4] ER]o}E2[1,5-c] g d-
5(6H)-<;

9-(((2S,6R)-2,6-tHE EEE =)W e )-6-(4-olo] L=l F ) F] 2] £ [3,2-e][1,2, 4] ET|o} & Z[1,5-c]F & n| -
5(6H)-<;

6-(3,4-t] W EA A )-9-(((2S,6R)-2,6-C WD B =)W e) A B £ [3,2-e][1,2,4] EB]o}EZZ[1,5-c]H v H-
5(6H)-<

6-(3-FRZ-5-FF Q2 4-v| ZAMA)-9-(((25,6R)-2,6-tIv @ L Ze] )Wl e) 7] 2] = [3,2-¢][1,2, 4| E&]o}E =
[1,5-c]=l 2] v el -5(6H)—2;

9-(((2S,6R)-2,6-t & Z &2 ) W E)-6-(4-H A -3-wd il &) F 2] =[3,2-e][1,2, 4] ER] o} ZF 2 [1,5-c]H] &
nd-5(6H)-&;

9-(((2S,6R)-2,6-tW e &2 )W E )-6-(3-H AN A ) F 2] = [3,2-¢][1,2,4] ER|o}E 2 [1,5~c] I 2P| &1~
5(6H)-<;

6 (2,5-9ZF 229 )-9-(((2S,6R)-2,6-t) A ZZ 2] =)&) ¥ 2] =[3,2-e][1,2,4] E&]o}ZZ[1,5-c]9] &1
U-5(6H)-&;

6 (2,4~ \4% 2 =2ld)-9-(((2R,69)-2,6-t]v mZ 2] ) w2 9] 2] ;= [3,2-e] [1,2, 4] E¥]o}E R [1,5-c] 9] 2] 7]

lhl

9-(((2R,69)-2,6-tve R Z 2 )W e )-6-(4-(ET| S F 2 e )mld) 8 =[3,2-e][1,2,4] ET]o}Z 2 [1,5-
c]¥ M Y-5(6H)-&;

9-(((2R,69)-2,6-ClWE R Z2] )W e )-6-(4-ZF 0 2 -3-W|EAMA) T T £ [3,2-¢e][1,2,4] EFo}Z=[1,5-

c]FFm Y-5(6H)-2;

9-(((2R,69)-2,6-tlWE R Z7 - )W & )-6-(2-ZF ¢ 2 —4-w &l A) T ) £ [3,2-e][1,2,4] EF]o}Z2[1,5-¢] T

1) -5(6H) - ;

6-(2-ZF2 24 5 \4% L 2WA)-9-(((2R,65)-2,6-tHEdEE )W e) I E[3,2-e][1,2,4] ETo}ER[1,5-
c]9 M Y-5(6H)-2;

6-(3-222-2, 4~ \*4‘ F22A)-9-(((2R,65)-2,6-tHE R EZ )W) F L [3,2-e][1,2,4] EFo}ER[1,5-
cl¥ v d-5(6H)-

9-(((2R,69)-2,6-0m € R Z g =)W e )-6-(3,4,5-EmEA M)A 2= [3,2-e][1,2,4] EFo}EZ[1,5-c]9 ¥
" -5(6H)-;

mlm

F}O

6-(2,4-01F 22 2)-9-(((2R,69)-2,6-T oD Z g = )H e ) d 2] = [3,2-e][1,2,4] EF] o} 2 [1,5-c] v d-
5(6H)-=;

6-(2,4-0ZF22-5-ZF 2 24 )-9-(((2R,69)-2,6-trld nZ g =) we ) v 2] = [3,2-e][1,2, 4] EFo}E 2 [1,5-
c]9 ) d-5(6H)-<

6-(2-FR2R-4-ZF 2 2 A )-9-(((2R,69)-2,6-TrldnZ g =) we )y 2] = [3,2-e][1,2, 4] EFo}E2[1,5-
c]¥FH Y-5(6H)-2;
6-(4-222-2-ZF 2 )-9-(((2R,65)-2,6-T)Hd 2 Z g =)&) ¥ 2] =[3,2-e][1,2,4] ESo} =2 [1,5-
¢ m Y-5(6H)-2;

9-(((25,6R)-2,6-0ml € Z g =)W " )-6-(2,3,5,6-H| E}ZF 2 24-W| EA A ) v ] = [3,2-¢][1,2,4] EF o}
Z=2[1,5-c]9 v 9-5(6H)-<;

6-(4-222-2,6-UZF 22 A)-9-(((2S,6R)-2,6-tWe R Z e ) E )92 =[3,2-e][1,2,4] ET]o}Z 2 [1,5-
c]9Fm Y-5(6H)-2;
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9-(((2R,69)-2,6-tlWE R Z - v e )-6-(4-ZF ¢ 2 -3 5-t|W el @) J 2| £ [3,2-e][1,2, 4] ET|o}Z 2 [1,5-
c]19gna-5(6H)-&;

9-(((2R,69)-2,6-tHE 2 Z g =)W " )-6-(2,3,4-E| ZF 2 2A) 92| =[3,2-e][1,2,4] ET|o}EZ[1,5-c]H]
2 A-5(6H)-2;

6-(2,3-t 22 F)-9-(((2R,65)-2,6-tHEd EE =)W e) A £ [3,2-e][1,2,4] EB]o}ZZ[1,5-c]H v H-
5(6H)-<;

6-(2,3-0ZF 2 2-4-Wad 4 )-9-(((2R,69)-2,6-THE 2 Z g =)&) 9 2] = [3,2-¢e][1,2 4] EFo}E=2[1,5-
c]9FmA-5(6H)-2;

6-(4-ZF2E-3-(EFZF Q2| Zx)uld)-9-(((2R,65)-2,6-tlWEd mZ e ) we) e £ [3,2-e][1,2,4] ETlo}
Z2[1,5-c]9 g d-5(6H)-;

6-(3,5-T Wl EA A )-9-(((2R,65)-2,6-tiHE &2 =)W e ) 9] 2 = [3,2-e][1,2,4] EgJo}E 2 [1,5-c] ¥ g nH-
5(6H)-<;

6-(3-2 22 -4-0] HA-5-FF 2 2 H)-9-(((2R,65)-2,6-T D2 E2) =) v D) M 2] £ [3,2-¢] (1,2, 4] Ee] o} £ =
[1,5-c]¥ 2l d-5(6H)—2;

9-(((2R,69)-2,6-tHIE EE T =)W )-6-(4-A FA|-2,3-H EF o2 ) 9 g £ [3,2-e][1,2 4| EFo}Z 2 [1,5-
c]¥Fm Y-5(6H)-&;

9-(((2R,69)-2,6-tHE B Z g =)W " )-6-(3,4,5-E| ZF 2 A) 92| = [3,2-e][1,2,4] ET|o}&EZ[1,5-c]H]
21 A-5(6H)-&;

6-1A-9-(((2R,65)-2,6-tvEd 2 Z e =) v &) J] & =[3,2-e][1,2,4] EB]o}Z 2 [1,5-c] ¥ 2 v -5(6H) -2

6-(3,4-tm el = )-9-(((2R,69)-2,6-T M| EZ 2] =)W e ) d 2] = [3,2-e][1,2,4] EF]o}=2[1,5-c] v d-
5(6H)-<;

6-(2,4-0m &l =)-9-(((2R,69)-2,6-TH|d EZ g =)W e ) v 2] = [3,2-e][1,2,4] EF]o}=2[1,5-c] v d-
5(6H)-<;

9-(((2S,6R)-2,6-tH e R Z g =)W & )-6-(2,3,5,6-HEHZF o Z-4-wadmd )92 =[3,2-e][1,2,4] Ego} =
-c]9 2 u)d-5(6H)-<;

6-(AZ[d][1,3]19521-5-LwE)-9-(((2R,69)-2,6-tHlEd mZ e =) v e )3 2] = [3,2-e][1,2,4] EB]o}=E£2[1,5
-c JMUIE 5(6H)- %,

6-(4-| EA A )-9- (R Z 2wl e)-[1,2, 4] Ego}E 2 [1,5-c] ZH 2] Y -5(6H) -
6-(4-m|EA ) -9-((2-mE B & =) e)-[1,2,4] Ego}E& = [1,5-c] ZH 2 T -5(6H) -
6-(4-vl EA ) -9- (] 2 R -1-A | &)-[1,2,4] E&]o}E =2 [1,5-c] T 2| & -5(6H) -

6-(4-m =AM ) -9-((4-H A A F g d-1-) vl e )-[1,2, 4] Eg]obE 2 [1,5-c | ZH 2 I -5(6H) -
9-((4-otEd o o 2} -1- ) W | ) -6-(4-w| SA 2 )-[1,2, 4] E&]o}E 2 [1,5-c ] ZH ] D-5(6H) -2

9-((1,4- —%}Zﬂ{% D) HE)-6-(2,3-H = F 2 4-H 5 A ) 9 2] 1 [3,2-e][1,2, 4] E2]okE 2 [1,5-c] ¥ =] 7]
-5(6H) -

6-(2,3-HEF 24w EAA)-9-((3-HE R Eg )M e) T 2 = [3,2-e][1,2, 4] EF]o}&Z 2 [1,5-c] I g -
5(6H)-<;

6-(2,3-tZEF 2 Z-4-H| EA A )-9-((3-3lo]| =Z Ao Al d-1-d) v &) F 2] = [3,2-e][1,2,4] ER]o} &2 [1,5-
c]9Fm Y-5(6H)-2.

A3 22
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9-(((2S,6R)-2,6-tHE R E | =)W E)-6-(4-w| SA WA ) I 2] = [3,2-e][1,2,4] E]o}Z 2 [1,5-c] 9 & 7]~
5(6H)-;

6-(4-m| S5 A ) -9-((4-m D d] A 2 -1-D) &) ] 2] == [3,2-e] [1,2,4] EL]o}Z 2 [ 1, 5-c] ¥ 2] M| T -5(6H) -+
9-((2,2-"mE 2 & )W ")-6-(4-m| SA W ) ] 2] ;= [3,2-e] [ 1,2, 4] ET]oFE 2 [ 1, 5-c] 9] Z W & -5(6H) -
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A3 55

9-(((2S,6R)-2,6-t e RZ2] ) w| & )-6-(4-H| EA A ) T 2] = [3,2-e][1,2,4] Eg]o}ZE[1,5-c] T g r| -
5(6M)-<%, sh3teE, v 49 AT H o= 3Eye 4.

&
A Aol A
-Er_
=]

., <
of, ¢ &oll, A=A Fo 2 NS Fels E3hsh= L

O-((tM o) =)W g )-6-(4-w| EA ) H] 2 £ [3,2-e][1,2,4] E]o}Z R [1,5-c ]3] & »] H-5(6H)-=;

9-(((25,6R)-2,6-UHE 2 &2 =)W E)-6-(4-w EA A ) F 2| = [3,2-e][1,2,4] EB]|o}E 2 [1,5-c] ¥ 27| d -
5(6H)-<;

6-(4-HEA W) -9- (4~ 2 A 2} -1-L) W) 9 2] = [3,2-e][1,2,4] EF|o}E 2 [1,5-c] T 7| D -5(6H) -
9-((2,2-tE R EZ )| E)-6-(4-HEA M Z) I = [3,2-¢][1,2,4] Ed]o}ER[1,5-c]1H & P D-5(6H)-2;
6-(4-M EA A ) -9-((2-H D B Z g )W) d g 2 [3,2-e][1,2, 4] EF]o}=2[1,5-c] 9 & m]d-5(6H) -
A3 57

5(6H)-& = 279 WHMQE ey 2 2 S o)y Ao R FEHE HIAE

° T
Fol, Al Aol ®el Aol 14w 2 2k Ao, o Fell, A
gy A% e golE Ans] 98 245
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[0014]
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A ¥t (Conti and Beavo, Annu. Rev. Biochem. 2007, 76, 481-511).

PDE #We] oA, PDE1S 24 (Ca’) 2 ZRED (CaDol oo sbd @At tg azle] =g}, Z4o
M 3ol EoJ71A Calyt H3AE
2 RAE TAZU | AHTA &
AES 243 U AszAY
18, 95-105).

PDE1 &&= 3709 FHAE (pdela, PDEIB ¥ pdelc)S ¥33}a, ol& 2
Aol AAE EF thE o] AFEHE ¢Essrt. HE PIEl §4A5L, HE o]5o] A= Agdel HslEE= Ao

s = UAHE cAMP E GNP RFE JrEests Ao 2 Beltl (Bender and Beavo, Pharmacol. Rev. 2006
58, 488-520).

PDE1S B2 x4dA] 2@y, ol B AT AAHAA Y &8s 7z}, PE 28 992, v A A
o=, A%, H, A9 E s FJad2 Z4 2S5, I, A, A, A%, s, 9, &2 AR, A%,
b, WEF, 13, WA, g, A 2 AAAE EEFST. oA, PIEL olA¥E, 7Y A E tE AA
A Hoju = FF9A, dEEE, A5, Sk, Ay 2 HEAA EHHETE. PIEIB 8L 53] w2 59
T8 AAEEE YEe ¥ 93 UES A AdEn. AEAANA], PDEIB cAMP mlol AR =]
S At A Ao TEE BolAdS wirlsted Fask 9%

S 3= AE By (Maurice et al.,
Mol. Pharm. 2003, 64, 533-546). AAZ, <17} PDEIBE A=, A 37k (F=), AH, F=27 As, 2
HE5Hats ¥osk v Ay JHoA 1=z HH

Hr}p dwbxo g PIElS FRbstE ARE Xdste Alo]E8 wEUSEeE Aedy AReE v Wedhy
Aol AFH} (Keravis and Lugnier, Br. J. Pharmacol. 2012, 165, 1288-1305). d& E9o], o5 H2EY
WS 55, BATES 2 A e E3hate vhrd] o Fofloll AFEIATt. Al Aol A PDE1 &4 A
=, dF 59, cAlP = QP 52 7 A 2= AAAE 7124 (neuronal plasticity)-## 4%},
AR A R AAES Ao HAE = 4 Advk. ol g EAo 71x3te], PDE1 SAAlI= B2 (NS

shedl gl f@ AR FREolh, FASHA, PIEL &k 2 Ael2Y 2

we aw golel AAst B 9 Bge Fa o)
A2A FZ4= 3 9y (Miller et al., Basic Res. Cardiol. 2011, 106, 1023-1039 and Miller et al, Circ.
Res. 2009, 105, 956-964). 3, PDE1L, cAMP 2 cGMP7} AlEE-3}, 5, 2 Axe] mEdx 48 243
= s xdele oge AsHdY A2E 2dste, A% A3 2d 2 Fde] AFFETH (Wang et al.,
Kidney Int. 2010, 77. 129-140; Cheng et al., Soc. Exp. Biol. Med. 2007, 232, 38-51 and Dousa, Kidney
Int. 1999, 55, 29-62).

upebA, ONS B 78R AofiEnt opue}, Aok F-FEH o, POELC] olef 2Eu = AXU AadE dRe o4
F= 2N Z1deks Aol i AmAlE e 2.7t gt

5L

k3l A8} PDE1 &4 SAA], oE W, ojv|tvxy#E2E3 g vt)= (Intra-Cellular Therapeutics = A
E3 =9 FH WO 2012171016, 2012.12.13.), H=Z=3gn| )= (Intra—Cellular Therapeutics =A &3 =
2 FH WO 2011153138, 2011.12.08.; =+A| %—tﬂ =9 FH WO 2011153136, 2011.12.08.; =A £ =9 &
WO 2011153135, 2011.12.08.; <A ~61 =9 FTH WO 2011153129, 2011.12.08.), olntfxFgl*= (Intra-
Cellular Therapeutics =A 53 & FTE WO 2010132127, 2010.11.18.), ¥F==Idvdr)2 (Intra-
Cellular Therapeutics =A 3] =9 TH W0 2010098839, 2010.09.02.), HFZ=7 v )= (Intra-
Cellular Therapeutics =#] 3 &9 X W0 2010065153, 2010.06.10.; WO 2010065149, 2010.06.10.; =]
E3 =9 FE W0 2009075784, 2009.06.18.)7} B = AT},

ael, uR e okAsd 54 2 ZEe PEL AL o8 Bestth wEkA, o8 e av,

= ° 22 IRaAdS ey E Y PDEL AAAS Eets Ao) uigasity,. B
& st 2-g918E PIEL oAAEAN AFE Hod 2 ¥ $3E olE=uevu-5-(6h)-& 3
o & &7 % 0E 2TES FHAUG,
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tlo of o

b
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A2 A2, XB7] Sqamie’t S1, S RSy T shEt EdolA ZAEE B, H2EE Seamie®l Si5 Sexample
O S5 Sexamp1e®l S35 Sexampte®l S1 R ST U Sexampte®l St R Sz T Y Sexamp1e©l S2 RS T Y Sexanple©l
Si, S2 B ST A H Seamiel OlF AE Aol digk oo FrHEQl E IHe] FAdE A g
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= 0% X3 agSs ddystiee Aotk A E7)e digh Edo Folxl
A9 AN R, R, R, R, RLRL R, MY 272 BoA ALgs=
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= Qom omHth o Hol, o]N@7] AB- (714, A # Byl W AFEL BAoA AL AgH T4
of HAE A% A2 A Pl FAE BE e ol NS Agekm, e A2 FAL] BHE A 2 A
R I e E Rk L

WA 2 ggel dia A A A el wel, delel AEe] qig RdolAe] Puld AFe, setHon o
o gl A4S R gel AAEA G @, oleld AR Tddel qd B84 A7 2 Pus Agus A=
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o 7 =

3 ("Design of Prodrugs", ed. H. Bundgaard, Elsevier, 1985)°l 7]}
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=
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gofet 77 2 AR f¥E, AEEes FA, Agd, A4 od 9 g IS ey, 4
g3k oFA|etd WA= 3 (Remington: The Science and Practice of Pharmacy, 21st Ed., Lippincott

Williams & Wilkins (2005))¢] 71A1® AES x

ool
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"Rt o w FRE e 'S FEAdoAY, AedAder s&HAY, del AN A Fofstrled =g
o7 Aeg oA (D9 det=o #2 A e 97|E guletes rdn. dvtdow s xR
G.S. Paulekuhn et al, Trends in Active Pharmaceutical Ingredient Salt Selection based on Analysis of
the Orange Book Database, J. Med. Chem. 2007, 50, 6665-6672; Berge et al, Pharmaceutical Salts, J.
Pharm. Set 1977, 66, 1-19; Stahl and Wermuth (eds), Pharmaceutical Salts; Properties, Selection, and
Use: 2nd Revised Edition, Wiley-VCS, Zurich, Switzerland (2011). At o2 &&= = 9 d+= oFgst
Hog frastil ded 54, A5 e A vhE glo] #xte] Ao FFo| AT FE

o
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e
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Science and Practice of Pharmacy, 21st Ed., Lippincott Williams & Wilkins (2005).
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AAd HE

1 9-1. 2 Wo6-(4-1] A W 4) 9] 2] 2 [3,2-¢]|1,2.4] E 2] OFE 21,59 2] 7] T -5(6H)-2;

2 §-1 2 W 6-(4-u] B A )T 2] 12 [2,3-¢][ 12,4 E 2] o} 2 [ 1,5-¢] 9] 2] 1| T -5(6H)--2;

4 8-(U] Ul EA] o] 2 )-6-(4-] A )3 2] 22 [3,2-¢] [1, 2,41 E 2 o} 5 [ 1,5-c] 3] &) H] -
5(6H)-;

4 9-1 2 W 6-(4-u| F AW A)-[1,2, 4] E 8] o} L2 [1,5-¢| T H 2] T -5(6H)-2

5 9-(3,4-1] ™1 5 A 5 e )6 (4-1) S A 9 )5 ) T2 [3 20 [1,2,4] E 1] o} 2 [1,5-¢] 9 ) 1] ¥l
5(6H)-+;

] 6-(4-71 2] 9 2)-9-(6-71] 5 2] ) 2] 13-y 31 €] K [3,2-¢] [ L.2.4] E 2] o} = Z[L5-

’ o] &1 7] -5 (6H)-2

. 6-(4-T B A] 1 ) -9-(2-1] 4] 51 2] §1-3-00) 7] 2] 12 [3,2-e][1,2,4] E & O} 2 [1,5-
ol 2] H] ¥1-5(6H) -2

" 6-(4- 52 1l 2)-9-(3-1] 'l -6 &3] ] T} -1 (6H)- ) ) &) &= [3.2-
e][1.2,4] E &) o} F 2 [1,5-¢]3] &) H] Y -5(6H)-2

g 9-(4-Ak0] 2 232 2 9 9 ) 2} -1-)-6-(4-7 5 A 1l )3 2] = [3.2-
¢l[1.2.4] E &) o} & 2 [1,5-¢]3] &) ] ¥ -5(6H)-2

10 9-(((18.28)-2-0bv] mAfo] F = d A yojr] 1e)-6-(4-m] A1 ) 9] 2] = [3.2-
el[1.2.4| E g o} = [1,5-c]¥] 2] 7] Y-5(6H)-2;

T 6-(4-m S A) 9l 2)-9- (v & (1-7 o) o] 2]l 4- Yol m] 2 )-[1,2 4] E & o} & [1,5-
c]Z El 2] Y -5(6H)-<-;

12 9-(-(H T o] =)ol E)( ) O} ] 2e)-6-(4-P1 5 A] Wl 2)-[1,2,4] E 2] o 2 [1,5-

c]Z El 2] ¥ -5(6H)-;
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AN AT

2E

6-(4-"1 S A] 1 A)-9-(4~(2-T] B A of] ') 31 ¥l 2} 7 -1-2D) 7 ] = [3,2-

13 l[1.2.4] E 2] o} 2 [1,5-c] 7 2] #] ¥9-5(6H)-2-;

14 9-(3-(T] Wl R O} ) 1) 2] 28] 1= )o-(d-1l] A 9 )5 2] T2 3.2
el[1.2. 4] E 8] o}& 2 [1,5-c] 9] 2] W] ¥l-5(6H)-2;

15 9-(4-(‘4“1]20}L]L)\q %) ¥-1-2 )6-(4- “1]5/\] )99 5 -

- el[1.2.4] = 2] o5 = [1,5-¢) 7] 2] ¥l ©-5(GH)-&

16 6-(4-7 E A 2)-9-(7 & (B E 2} 8} o] = 2 2H-5] gh-4-2yol 1] )31 ) K [3,2-
e][1,2.41E 2o}& E2[1,5¢] /] E]D] . 5(6H)-

17 9-((28,6R)-2,6-] U & T 2] 1)-6-(4-1] 35 A1 )3 2] 2 3 2-2][ 1.2, 4] = 2] o 215
c| ¥ 2l v ©-5(6H)-2;

18 9-((3~(] T E1 0 8] 1) 2 52 30 )0 o] ) 5-(4-11 54 ) ) ) 1 3.2
e][1.2.41E 2] o} 2 [1,5-c]¥ &) 1] Y-5(6H)-2;

19 6-(4-1 A ) 9-(4-(vll & A )] 9] 4 -1-90) 3] ©] I 3 2-e] [ 1,2, 4] E 2] o} B = 1,5-
¢ 2 ) ¥-5(6H)-2;

20 "M (2-(6-(4-1 5 A )52, 22-5,6-T] 8 o] = = 9] 2] 5 [3 2-¢][1,2,4] E 2] o} 5 Z[1,5-

191 2] 71 ¥1-9-2h)ol €7 o] =

21 6-(4-) 5 A A)-8-(R 2] v ') ) 2 [3,2-¢][1,2.4] E ] oF = 21, 5¢] ] ] W] -
S(6H)- -

22 6-(4-11 F A 81 2)-9-(] o] 2] D-1-2 Wl &) =] 2] 2 [3,2-¢][1,2.4| E &) o} = [ 1,5-
c]®) &l T ¥l-5(6H)-2;

= 6-(4-H11 5 A )-9-(E] 9.2 T2 v )3 ) 12 [3,2-¢][1.2.4] 2 2] oFE R[5
¢l & ¥ ¥-5(6H)-2;

24 6-(4-FZ M A)-9-(R& 2] = )3 2] 2 [3,2-¢][1,2.4] E 2] oF = 2 [1,5¢] ] 2] W] -

S(6H)- 2
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AA o] M3

seeg

6-(4-F 22 4)-9-(F) 9 2] F-1- L v )3 2] 12[3,2-¢] [ 1.2, 4] E 8] o} & = 1,5-

» ¢ 2] 7| D -5(6H)-2;

% 6-(4-F=2 21 4)-9-(((28,6R)-2,6-1 W & B & 2] yu @) ¥ 2] = [3.2-
e|[1.2,4| E ] oF&2(1,5-c]¥ 2] 7] ©-5(6H)-+2;

7 9-(2-011] 20l &)-6-(4-1l] - AT Ay 2] T [3,2-¢] [ 1,2, 4] E 2] o} F 2 [1,5-¢| ¥ 2] 7] ¢ -
5(6H)-;

2 6-(4-Ti B A) Wl A)-9-2-((Bll E 2} o] & & 2H-5] #-4-2]yo}r] 1ol B3 2] 1 [3,2-
e|[1.2,4| E gl o}& 2 (1,5-c]¥ 2] 7] H-5(6H)-;

29 6-(4- = A1 ¥l 4)-9-2-((1-9 D ol E)yobH] iyl By 2] 2 [3,2-¢][1,2, 4] E 2] o} = [1,5-
¢l 2] ¥ {-5(6H)-+-;

30 6-(4-1| F-A i Ay-9-1] J 3 2] 2 [3,2-¢][1,2.4| E 2] o} & 2 [ 1,5-¢]¥] 2] 7] H-5(6H)-2;

31 6-(4-1 5 A ¥l )-9-((vll S AT vl 5 A ) ) ) 2 [3,2-¢] [1,2.4] E 2] oF R [1.5-
13 2 1] Y -5(6H)--;

I~ 9-(1- F-AI 8] H)-6-(4-H] F- A4 4T 2] 12 [3,2-¢[ 1,24 E 2] oFE 21,5~ 9] 2] 7] -

- 5(6H)-;

- 9-(3 o] =T A v &)-6-(4-1 F A M 2) ) 2] 5 [3,2-€][1,2,4) E 2 o} E 2 [ 1,5-¢] 3 2] V] |-

¥ S(6H)-2

- 9-(2- Al-5-0} A nf o] Alo] F =2 [2 2. 1] ¥h-5-2 v ©))-6-(4-H| T A ) 7] 2] 2 [3,2-

i el[1.2.4|E 2] 0} Z 2 [1,5-c] % 2 7 §1-5(6H)-2;

35 9-((A A ob ] 1) i B )-6-(4-1] A Wl )31 2 = [3,2-¢] [1.2.4] E 2] oF = 2 [1,5-

x} - »

13 & 7 ¥l-5(6H)--2;

- 9-(((28,6R)-2,6-T] 1l & W2 2] 1yl €l )-6-(4-v] = Al )] 2] 12 [3,2-

el[1,2.41E & o2 [1,5-¢] 3 &) ] §1-5(6H)-<-;
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HAld] NS | g5t

- 6-(4-71 5 A 9 2)-9-((4- & 3 ) 2 -1-2) W ') ¥ &) = [3,2-¢] [ 1,2, 4] E 2] o} & = 1, 5-

¥ ]9 27 §1-5(6H)-&;

18 9-((3.3-t Ml EF ] iyl &)-6-(4-1l] F-A il ) 7] 2] 2 [3,2-¢] [ L2 4| E ] o =2 [ 1.5-

’ ol 2] vl §-5(6H)-2;

39 9-((2.2-H] Wl W] Aoyl )-6-(4- ] S5 A il ) ] 2] 12 [3,2-¢] [ 1.2, 4] E Bl b = [ 1.5-
] 2] v §1-5(6H)--;

10 9-(2-old BF2] ey ul E)-6-(4-1 EA ) 3] 2] 12 [3,2-¢][1,2,4] E 8] o} = [ 1,5-
] ] H ¥ -5(6H) -2

41 9-((2.5-t] vl W]ty o] ' )-6-(4-] H A L =) ] 2] e [3,2-¢] [ 1.2, 4] E 2] O} E- R [ 1,5-
]3] &) | -5(6H)-2;

" 6-(4-1 S A 2)-9-((2,2,6,6-F| EB} ZF- 0. 2 X 2 2] oy &) ¥ 2] = [3,2-
el[1.2, 4| E 2| o} & 2[1,5-c]¥ 2] 7| ¥1-5(6H)--2;

13 9-(8-A-3-0F Aol Abo] S 2 [3.2.115 ¥-3- 2 Wl ')-6-(4-v] F A wll ) 7] 2] T2 3,2-
e|[1,2,4|E gl o}E =2 [1,5-c| ¥ 2] 7| ©-5(6H)-;

AL 6-(4-H A Wl 2)-9-((1-W] © 8- AF-1,2-1] o} AF 2 3] 2 [4.519] 7F-2-2)y el &)y 2] = [3,2-
e|[1,2,4|1E gl o}&E =2 [1,5-c| ¥ 2] 7| ©-5(6H)-<;

45 6-(4-1] E A A)-9-(2-1 & BE-2] ey v @) ¥ 2] 2 [3,2-¢][1.2. 4] E Bl oFE R [1.5-
c] =] ] D -5(6H)-+2

- 6-(4-o1 5 A 1l )-9-((3-) | WL ) o ) 3 ] 1 3, 2] [1.2.4] E 2] OF 5 R [ 1.5-
¢l 2] v 9 -5(6H)-

4 9-(((28.6R)-2,6-] o] & W3 2] 1yl W )-6-(4- 1l 35 AL A )-[1,2,4] E 2] o 71,5+
c]= vl 2] §1-5(6H)-2:

a8 6-(4-T115-A) 81 2)-9-((4-T & -1,4-1] o} A -1-2 )y vl ')y 1) 2] = [3,2-

el[1,2,4] E 2] o} 21,513 2] ] Y-5(6H)-;
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Ax e We | g5
’ 9-((1,4-2AFA| Fr-4-2)y M & )-6-(4-H S A il 2y 2] = [3,2-¢][1,2, 4| E 2l o} & =1, 5-
¥ ]3] 2 v ¥-5(6H)-2;
50 9-((4-0FA E-1,4-1] O b Al - 1- )y ol | )-6-(4-¥ 5 4] il ) ] ] 2 3,2
¢l[1,2,41 E 2] o} = [1,5-¢] 3 &) 1] 9-5(6H)-;
51 9-((AHol E Z A () ob ] =) v ')-6-(4-vi Al ) 9 2] = ) 3.2-
) ell1,2.4|E 8] o} & 2 [1,5-¢|9 &) 7] §1-5(6H)-2;
- 6-(4-U1 5 A 1l 2)-9-((4-] F-A) 2 o 2] @ 1-)yul ) 3 2] 12 [3,2-¢][1,2, 4] E 2] o} E R [ 1,5-
o3 ¥ o] §-5(6H)-2-;
53 6-(4-11 54 W 2)-9-(( & (B E 2} 5 o] = 2-2H-3] gh-4-2)ol ] ey ') 3] 2] k2 [3,.2-
’ ellL241E ] o = [1,5-¢] 9 2] 7] ¥l-5(6H)-2;
54 6-(4-7 5 A L )-9-((4-2-1 F A ol &) | 2} -1-9) el e )37 ] 5 3,2-
> el1L2. 412 2] 016 2150191 2] v] €1-5(6H)-2-;
55 9-((0] 2232 233 (2-1] E-A] of| D)o} 1] =y ul & )-6-(4-1] F A ) F] 2] 1 [3,2-
> el[1,2,4|E 2l o} = [1,5-¢] 9 2] 7| ©-5(6H)-2;
56 6-(4-T 5 A B 2)-8-((4-v B 3 2] 21 - 1- )yl ') o] 2] 2 [2.3-¢][ 1.2, 4] E 2] o} = [1.5-
’ ¢l & ] | -5(6H)-£
57 6-(4-1 EA 9 A)-8-(RF 2] vl &) ¥ 2] T [2,3-¢][1,2,4] E 8] o} F =2 [1,5-¢] 7] ] W] |-
) 5(6H)-;
58 6-(4-H S A 9l )-8~ ) 2] | -1-2 v ') 3] 2] S 2,3-¢][1,2, 4] E & oFF & [1,5-
199 2] 1] -5 (G-
59 6-(4-11 E A 0 A)-8-(B] & 2 & 2] W) 7] 2] = [2,3-¢][1,2,4| EB] OFEE [ 1,5-
. ¢l ] W | -5(6H)-+-
60 8-(((2S.6R)-2,6-T] | &l X3 ] 2yl B )-6-(4-7 S5 A) ) 31) ] &= 2,3+

ell1.2.4]E 2] o} & = [1,5-¢]¥] &) W] -5(6H)-+-;

_35_

S=54 10-2191816



AAje] Mz

sy

6-(4-1ll FA L 2)-9-((2-7 5A ol &) (vl E)ob ] =yl )9 2] 2= 3,2-

o el[1.2,4|E 2 oFZ 2 1,5-c] ¥ 2] 7] §-5(6H)-<;

0 7-((6-(4-T 5 A M A )-5-522-5,6-0] 5} o] = 2 9] €] T£[3,2-¢][1,2 4| E¥] o} Z 2 [1,5-
13 2 ¥-9-2y W &y H| E 2} 8l o] = 2o 1H-2AFE 2 [3,4-a] 3 23 -3(5H) -2

63 9-(((28,58)-2,5-1) M| & K35 2] ) o) B )-6-(4-m) S A il ) ) 2 5 3, 2-

’ el[1.2.41E & o}E 2 [1,5-¢] 3 &) 7] Y -5(6H)-<-:

o 9-(((2R,5R)-2,5-1] vl & & Z-2] ) W] & )-6-(4- 1| F- A 9l )y o] 2] = [3,2-
¢][1.2.4] = obE = [1,5-c] ¥ 2] ] T-5(6H)-2;

9 6-(4-7 S A Wl ) -9~ ¢ 7 -1- D v 'y 3 2] S [3,2-e][1,2, 4] E T o} F 2 [1,5-

] o - P

c]¥ 2] 7] ¥l-5(6H)-+;

66 9-(((38,5R)-3.5-1] il & o ] &2} -1-) v &)-6-(4- 1] S A L 2 ) 37 ) 2 [3,2-
el[1.2,4] E & o} 2 [1,5-c] 9 €] H] ¥1-5(6H)-2;

67 6-(4-1 E- A #l 2)-9-((@d-((E E &} s o] = = g-3-odyd) )y o] | 243 -1-
Ayl &) 2] 12 [3,2-¢][1,2,4] E 2] o} & 5[ 1,5-¢] 7 2] v T -5(6H)--2;

- 6-(4-7 S A il A)-9-((@-( 2 A ) el 7 -1- oy e Do 2] 2 3,2-
el[1.2.4] E 2] o} Z Z[1,5-c] ¥ 2] 7] ¥-5(6H)-&;

g 4-((6-(4-T B A M A )-5-2- 25 6-T) 8} o| = 2 3] 2] = [3,2-¢][1.2.4] E & o} F= Z[1,5-
o] & 7] 9-9-2) vl B)-N.N-t vl ] ] 231 e-1-41 o] =

70 6-(4-t EA| Hl A)-9-((4-(2.2.2-E 2] Z5F 2 wopAl ey o 7] b7 -1-4) vl ) ] 1 [3,2-
el[1,2,41E & oF = [1,5-c] 3 2] v] ©-5(6H)-;

7 6-(4-7l A L 2)-9-((4-(Bl E2} o o] =2 F-wh-3-7k i d )y ] e 3 -1-
Ayl e)y¥) 2] [3,2-¢][1,2, 4] E 2l oFFE = [1,5-¢] ¥ 2] 7] T -5(6H) -

. 6-(4-7 S A Wl 2)-9-(RE 2] vl B3 ) 3,20 [1L2.4] E ¥ o} E 2 [1, 5] ] ] -
5(6H)-+-;
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AAje] M

s3H2g

8-(((28.6R)-2,6-T) ¥l & 2% 2] 1y ul| & )-6-(4-vl| - A 0l )y 9] 2] 12 [3,2-

3 el[1,2.4| E ol Z = (1,5-c] ¥ 2] 7] H-5(6H)-2
74 6-(4-7) 5 A 2)-8-(((B-M1 & & Al eh-3-2)yw ' Yol ] sy ' ) 2] = [3,2-
el[1,2.4] E 2] o} & 2 [1,5-¢] ] &) 7] ¥ -5(6H)-2;
75 6-(4- -2 1l =) -8-((vl) | (B E F}ofo] =2 gh3-oyd ’yolu| ey B 2] &= [3,2-
el[1.2.41 2 0} 2 [1,5-¢] 7] &) ] Wl-5(6H) -
%6 8-(AF 0141*:?—_3(4]%)0] 7 ey e)y-6-(4- Lﬂl Ay 2] E3,2-
cl[1.2,4]E 2] oF& 2 [1,5-c] ) 2] M Y-5(6H)-+
77 &wﬂ%ﬂﬂ@m«uﬂ%“téqﬂ4ﬂ1“M%M4¢Bz
e][1,2.4|E 2| o}&21,5-c]3 & 7] ¥l-5(6H
- 8((%@0}‘3%)1113)((4 ) A 25 €] 5 [3,2-¢][1.2.4] E &) o} & [1.5-
¥ ¢ ¥ ¥1-5(6H)
79 6-(4-1] S A H 2)-8-((¥) D o} 1yl ) 7 2] 1 [3,2-¢] [1,2.4] E B o} F 1, 5-
13 2 v 9 -5(6H)-2;
- 8-(0] 291 Q1-2- A Ml ’)-6-(4-mll A W ) 3] 2] = [3,2-¢][ 1.2, 4] ER] o} F 2 [1,5-
d#d]ﬁiﬁﬂg
81 9-0b A & 6-(4-1] 5 A )5 2] 523, 2-¢][1,2,4] E ] o} F 2 [1,5-¢] 7 2] 7] D -5(6H)-2;
23 9-(1-((28,6R)-2,6-1] " & 1L 2] ) o) '&)-6-(4- 01]11*]*"“_%‘) 3] 2] X2 [3,2-
el[1.2.41 = 2] ob 2 [1,5-¢] 3] 2] W] ©-5(6H)-+
- 9-(1-3} 0] =5 A-2- 2% &) 5= 0l '&)-6-(4-H] F A a2y 7] 2] K [3,2-
e|[1.2.4|E 2 ol& 2 (1,5-¢]) 2] 7] ©-5(6H)-;
84 9-(2-((28.6R)-2,6-1] M| Bl B 3 1] 11-)-1 -3} 0] == A] o] €] )-6-(4- 1] T A ¥l )] 2] 1= [3,2-

el[1.2. 41 E 2] ok 2 [1,5-¢]3] ] ¥ -5 (6H)-+;
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A e Wz

9-(1-57-0. 2.0- % %) 3 o ¥)-6-(4- T 5 A 11 23] ] = 300 [1.2.4] E ] o} Z 2 [1,5-

85 c]¥ 2 ) ¥ -5(6H)-<

36 9&«%6m26Hﬂ%”*ﬂ4)b—%&i1eyﬂ$w%4@§Mﬂxﬁ}
el[1.2.41E 7 o} 21,519 2] 1] ©¥-5(6H)-2;

- 6-(4-1) H A A)-9-2,22-EL) ZEFQ 2-1-3) O]LQA] ol &)y¥ 2] &3 2-
el[1,2.4| E g o} Z = [1,5-c] ¥ 2] 7] §l-5(6H)-&

%8 6-(4-t]| EA W A)-9-2,2,2-E 8] FF0 oW F ] Lo @)yT 2] 12 [3,2-
el[1,2. 41 E7] o} 2 [1,5-c] ¥ 2] 7] ©-5(6H)-;

%0 9-(((28,6R)-2,6-H M| & 2Z 2 )y ') 6-(4-(E 2] EF L2 W FADW ) o) 2] =[3,2-
e][1,2,4|E2|o}E2[1,5¢ 4 2] 7] E-5(6H)--2

9 9-(((2S.6R)-2,6-U] H| & 5.3 2] 1)y E)-6- (4-ﬂT;E 3-m &l Wl Ay 2] 3,2
el[1.2. 41 E 2l ob= 2 1,5-¢] 9 2] 1] P -5(6H)-->

01 9-(((28,6R)-2,6-H] W & B-F- 2] 1oy E)-6-(4-ZF 2 =W ) o] 2] = [3,2-
ell1,2.4] =] oF& 2 [1,5-¢| ¥ 2] 7] W-5(6H)-;

0 9-(((2S.6R)-2,6-U] | & 2 2] 1 yui] ] )-6- (3-L‘T; o4l S A Ay 2] 2 3,2-
el[1.2.41E 2l ob 2 [1,5-¢] 7 2] 1] D -5(6H)-->

- 9-(((2S,6R)-2.6-T] v & B-Z 2] )W ©)-6-(2-5F . 2 -4-ul| 5 A Ml ) 3] 2] |3 2-
el[1,2.4| E & o} Z = [1,5-c] ¥ 2] 7] Tl-5(6H)-2;

o4 6-(3-B 2 H 427 Q 2 A)-9-(((2S,6R)-2,6-T] M &l H £ 2] o) v &) 2] = [3,2-
e][1.2.41E 2] o}& 2 [1,5-c]3 & 7] Y-5(6H)-2-;

95 4-((9-(((2S.6R)-2,6-T Wl E &L % 2] ey ©)-5-2- 4 9] 2] 12 [3,2-¢ [ 1,2, 4| E Bl o} Z 2 [1,5-
cF v d-6H)-@)ulEyil 2=,

a 6-(4~(tert-5-Ey A)-9-(((28,6R)-2,6-T) Ml & B £ &) 1=yl &) 5 2] % [3,2-

e][1.2.4] E 2] o} 2 [1.5-¢] ¥ 2] v] Y -5(6H)-+-
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232

3-((9-(((2S,6R)-2.6-T) P & 2 2Z 2] 1) vl ©)-5-8 2 3 2] = [3,2-¢][1,2. 4] E & o} & 2[1,5-

7 o3 ¥ H¥-6(5H)-DyM ey E

o8 9-(((28.6R)-2.6-11 1l & W3 ] 2w yul ' )-6-(4-(oll ' A 32yl )y ) 2 L 3,2
¢l[1,2,4] E oF 7= [1,5-c]2) &) v] T -5(6H)-2-;

99 9-(((28,6R)-2,6-1] | & ZZ-2] 1yl &)-6-2-v & 9l ) o] 2] = [3,2-
el[L2.4| E ol = (1,5-c]¥ 2] V] T-5(6H)-2;

L 9-(((28,6R)-2,6-1) v & .3 2] 1)y vl) ) )-6-(3-0Fo] @ Wl F) =] 2] 1o [3,2-
el[L2.41 E 2] o} 2 [1,5-c]3 2] W] Y-5(6H)-2;

101, 6-(3,5-01 ZF & 29 4)-9-(((25.6R)-2.6-1] W & .2 2] 1oy &y 9] 2] £ [3,2-
el[1,2.4] E 2] o}& 2 [1,5-c] ¥ &) 7| ©-5(6H)-2:

15 6-(2-B 2T 4.1 E A 2)-9-(((28.6R)-2.6-U W & W2 2 )y ol & )] ] I [3,2-
e][1.2.41 E g o} = [1,5-¢] 3 &) 1] ¥-5(6H)-;

1073 6-(2,6-U] ZF Q.2 -4-u]| FA Wl 2)-9-(((28.6R)-2.6-1] | & W% 2] 1)l )7 2] 2 [3.2-
el[1.2.4]E 8] o} = [1,5-c] ¥ 2] 7] §-5(6H)-2

154 9-(((2S,6R)-2,6-T) vl & B2 2] 3yl B )-6-((1-7 E - 1H-0] 1] T} 2= 6-<)y vl &) 7] 2] S [3,2-
¢l[1,2,4] E 2o} 7= [1,5-c] 3 & v] Y -5(6H)-;

108 6-(4-(1H-7] 2} 2-1-2 )l 2)-9-(((2S,6R)-2,6- U] vl & X Z 2] 1oy v &) o) 2] 123 2-
e|[L.2.4|E 2| o}& 2 1,5-c] ¥ 2] 7| ©1-5(6H)-2;

it 6-(4-(H & F L2 5 A)-2-5F 2 24l A)-9-(((28.6R)-2.6-

’ o ol B R 2] ey ol )5 2] 22 3, 2-¢] [1,2,4] £ ] O} 2 [1,5-¢] 9 2] 7] E-5(6H)-2;

107 6-(3,5-01 EF 8.2 -4-v| EA il @)-9-(((28.6R)-2,6-T) v & . Z 2] eyl &) 2] £ [3,2-
el[1.2.4]E g o} = [1,5-c] 2] 2] v] Y -5(6H)-2;

108 6-(2,3-H &5 2 -4-1 5 A 1l 2)-9-(((28,6R)-2,6-T] Ml Bl B 2] 1o )v| ') 3] 2] == [3,2-

el[1.2.4] E ] o} 2 [1,5-c] 3 2] v] ©-5(6H)-
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109

9-(((2S.6R)-2,6-T] 7| ‘ﬂ i iﬂ] oy E)6-2-(EE ST 2 E)El o)y 2] £ [3,2-

el[1,2, 41 E 2] o} & 2 [1,5-¢]¥ 2] 7] ¥l-5(6H)-;

110 6-(3-Z H-4-I @ =l 2)-9-(((28,6R)-2,6-1] vl W.F ) 1y ol ) 2] X 3,2-
el[1.2.41E 2] o} #[1.5-c] 3 2] W] Y -5(6H)-2;

111 6-(3,4-1 F 2 211:4)-9-(((28,6R)-2,6-H W @ 2Z-2] i)l &) 3] 2] 123 .2-
el[1,2.4| E g o} Z = [1,5-c] ¥ 2] 7] §-5(6H)-<;

112 6-(2- 7741 E AT A)-9-(((2S,6R)-2,6- 1] 1l & W F 2] eyl ) 2] 12 3,2-
e][1.2.41E 2] o}& 2 [1,5-c]3 & 7] Y-5(6H)-2-;

113 6-2-(HEF L2 F AN 2)-9-(((28,6R)-2.6-H M ZE 2] =)W &) 9 2] 23,2

: e][1,2,4|1E 2| o} & 2 (1,5-¢]¥] 2] 7] H-5(6H)-2

(T4 6-(4-Z 2 &35 0 7l A)-9-(((28,6R)-2,6- ]UﬂF:J,E',%ﬂ )l ) ¢ [3.2-
e][1.2.4] E 2] o} & = [1.5-¢] ¥ 2] 7] ¥-5(6H)-<-

115 6-(3-F 2 2-5-ZF 2 4)9-(((28,6R)-2,6-1] v & & 2] 1)y v @) ¥ 2] 1= [3,2-
ell1,2. 4| E 8] o} 2 [1,5-¢] 7] 8] 7] ©-5(6H)-+

116 9-(((28.6R)-2,6-1] 1] & W2 1) 13-y o] E] ) 6-(4-(2- 2 Ao 3] B ] W -] I e =[3.2-
cl[1,2.4]E 2] o} 7= [1,5-¢] 3 2] v] ¥ -5(6H)--

177 9-(((2S.6R)-2,6-T) 1l & 2% 2] 1) v] @ )-6-(4- | = A Wl )2 2] 523 2-
ell1,2,4]1E gl ob& = [1,5-c|¥ 2] V] T -5(6H)-2;

i1 6-(3.4-T1 2 9. 21 2)-9-(((28.6R)-2.6-1] V] % By e =[3,2-
e][1.2,41E 2] o}& 2 [1,5-¢]3] &) 7] Y-5(6H)-2-

19 9-(((28.6R)-2.6- ﬂﬂ]@“iﬂi W E)-6-(d-(A 2 El ) ) o] 2] =[3,2-
e][1,2.4]E 2] ok = [1.5-c] 9 2] v] ' -5(6H)-+>;

120 6-(2-F Z 2 -4 2 A 3 d)uilA)-9-(((28.6R)-2,6- U] M ©l B 2] o) /)] ] 1= [3,2-

e][1.2.41E 2] o}& 2 [1,5-c]3 &) 7] Y-5(6H)-2-;
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6-(4-7l ZA WL 2)-8-(F 5 A v ') 9] 2] == 3.2-][1,2.4] E 2] o} F 2 [1,5-¢] ¥ 2] ] -

121 5(6H)-2;
12 6-(2,3-1 & 7L Rt A Wl 2)-9-((d-0] 222 A 5 2 2 -1- ) )7 2] 1 3,2
el[1,2, 41 E & oF 7 [1,5-c] 3 2] 1] ©-5(6H)--;
123 6-(2.3-T1 F 72 Z-4-v| E Al A)-9-(F o 2] P -1- LA vl ) 7] ) = [3.2-
i ell1,2,4]E 2] o} & 2 [1,5-c] ¥ 2] 7] §l-5(6H)-2:
124 9-(((2S,6R)-2.6-1] W & W] )yl W)-6-(2.4.5-E 8] 72 2 il )] 2] 12 [3.2-
el[1.2,4]E 2 oF& = [1,5-c] ¥ ) v] ¥-5(6H)--;
125 9-(((2S,6R)-2,6-H | & H& 2] i)Wl &))-6-(4-0] A Z 2 H ) 7] 2] £ [3,2-
) e|[1.2,4|E 2l o}&2(1,5-c]¥ 2] 7] H-5(6H)-2;
126 6-(4-() &7 2 2 vl Z Al A)-9-(((28,6R)-2.6- 1] W &l K 2] 3y ) o] 2] 2 3,2-
el[1,2.41E ¢ oFEE[1,5-¢] 3 &) v] §1-5(6H)-<-;
127 9-(((2S,6R)-2,6-1] Hll & . Z- 2] 1y vl & )-6-(4-0| B 4] -3,5-U] T F @ =l 4y 3] 2] 12 [3,2-
el[1,2,41E 2 oFE = [1,5-c] ¥ 2] V] Y-5(6H)-<;
128 9-(((28,6R)-2,6-U1 7 & 5.2 2] 1y vi] El)-6-(4-01 ) Dl )3 2] 1 3,2-
el[1,2.4]E 8] o} 21,517 2] 1] 9-5(6H)-&;
129 9-(((2S,6R)-2,6-U] v & W.Z 2] 1oyl &))-6-(4-0} o] Q. 4) ¥ 2] 12[3,2-
e|[1.2,4|E ] o}&2(1,5-c]¥ 2] 7] H-5(6H)-+;
130 6-(3,4-T] W] Z-A) 9 A )-9-(((2S,6R)-2,6-T M & & Z 2] 1oyl &y o) 2] 2[3,2-
’ e][1.2,4] E g o}&2[1,5-c]3 & 7] Y-5(6H)-2;
131 6-(3-H 2 R-5-FF Q241 5 A Wl E)-9-(((2S,6R)-2,6-
o E w2 eyl ) F 2] 123, 2-¢] [1.2.4] E B oF R [1.5-c] 7] 2] ] d-5(6H)- 2
132 9-(((28,6R)-2,6-T M & B 2] 1)l & )-6-(4-] 5 A| -3-r & il 2y 37 ] 2 3,2-

=
el[1.2,4]E 2 oF& 2 [1,5-c] ¥ &) v] ¥-5(6H)-<-;
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9-(((28,6R)-2,6-11 T & 5.2 2] 2y &l)-6-(3- 7] 5 A Wl 23] 2] 1 [ 3,2-

3 el[1.2.4]E & o} 2 [1,5-¢] ¥ &) v] F-5(6H)-

134 6-(2.5-T] ZF ¢ =1l 4)-9-(((2S,6R)-2.6-T) vl & W.Z 2] 2oyl &) 2] 2 [3,2-
e|[1.2,4|E & o} Z 2 [1,5-c] ¥ 2] 7] T-5(6H)-2;

135 6-(2,4-U] 5@ 7 A)-9-((2R.69)-2,6-T) ¥l & W 2] vy &) 5] 2] 12 [3,2-
el[1.2. 41 E 8 o} 21,5-c] ¥ 2 1] ©l-5(6H)-<;

156 9-((2R.,68)-2,6-T Wl & K 2] 1yt &l )-6-(4-(E 2] E 52 2 W =ywl ) o] 2] &£ 3,2-
el[1,2.4]E 2] o}E = [1,5-¢] ¥ 2] 7] ©l-5(6H)-:

157 9-(((2R,68)-2,6-T W] & &% 2] 1y & )-6-(4-ZF Q. 2-3-v A 4 )3 2] 1= 3,2-
el[1.2,4|E &) o} & 2 (1,5-c] 9 2] 7] ©l-5(6H)-<;

158 9-(((2R,6S)-2,6-1] M| &l .2 ) )| B)-6-(2-25 7 @ 2 4-v| D il 2y 2] £ [3,2-
el[1.2.4] E 2 o} 2 1,5-c] 9 2 1] ¥-5(6H)-<-;

145 6-(2-F 224 5-1FF 21 4)-9-(((2R,69)-2,6-H v @ ZZ- 2] eyl &) 2] = |3.2-
e][1.2,4| E gl o}&2(1,5-c]¥ 2] 7] H-5(6H)-2;

143 6-(3-F22-24-YZF 21 4)-9-(((2R,69)-2.6-H] v @ 1LE-2] 1oyl @] 2] %= [3.2-
e|[1.2,4|E gl o}&2(1,5-c]¥ 2] 7] H-5(6H)-;

141 9-((2R.68)-2,6-1) ™| Bl &% ] )1l Bl)-6-(3.4.,5-tri 7| S AWl 23] &) = [3,2-
¢][1.2.4]E 2] ok = [1,5-c] ¥ 2] W] T-5(6H)-2;

19 6-(2.4-1 F 22 9°4)-9-((2R,68)-2,6-H Wl @ 2Z-2] 1) &) 2] 1= [3,2-
e|[1.2,4|E gl o]&2(1,5-c]¥ 2] 7] H-5(6H)-2;

43 6-2.4-0F 22557 0 2l 2)-9-((2R,68)-2,6-U W @ ¥ 2] 1oyl )T 2] 2 [3,2-
el[1,2,41E 2 oF & 2 [1,5-¢] 3 2] 1] Y-5(6H)--;

™ 6-2-F Z24-ZF 2 ZWA)9-((2R.68)-2.6-1 M & X2 2] 1) &) ] = [3,2-

e][1.2.4]E & o} &2 [1,5-¢] 3 &) 7] Y -5(6H)--;
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6-(4-Z R R 2-E 5 0 =W A )-9-(((2R,65)-2,6-1) W &l R E2] myr €y ) 1= [3,2-

1 el[1,2,4]E &) o} 2 [1,5-¢] ¥ 2] H] ¥1-5(GH)--
195 9-(((2S,6R)-2,6-H | & B 2] 1o)W| &)-6-(2.3,5.6-H EH EF F 2.2 -4-
W] E A Ay 2] 2 (3,2-¢][ 12,4 E 2] o} F 2 [1,5-¢] ¥ 2] 7| Y -5(6H)-2;
. 6-(4-2 2 7.2,6-U) 5 Q 7l F)-9-(((28.6R)-2,6-1] v & W 2] 1y &)+ ] = [32-
el[1,2,41E 2 oF & 7 [1,5-¢] ] 2] v] ©l-5(6H)-;
148 9-((2R.68)-2,6-U | & B2 2] ey &l )-6-(4-2 -2 23, 5- vl A w2y 2] = [3,2-
e][1.2.4|E gl o}&2(1,5-c]¥ 2] 7] H-5(6H)-2;
119 9-(((2R,68)-2,6-T i @ BLZ 2] 1) & )-6-(2,3.4-E 2| S F L. = ) 3] 2] 2 [3.2-
el[1.2,4|E &) o} & 2 (1,5-c] 9 2] 7] ©l-5(6H)-<;
150 6-(2.3-t F 229 2)-9((2R.68)-2.6-H M & ¥ 2] )| &) 2] T[3,2-
ell1,2,41 E 2l ob& 2 [1,5-c] 7 2] 1] T-5(6H)-2;
151 6-(2.3-0 ZF 2. Z-4-v Wl 4)-9-((2R,68)-2,6-1] W & 2Z 2] 1oyl &)y o] 2] (3 2-
i e][1.2,4| E gl o}&2(1,5-c]¥ 2] 7] H-5(6H)-2;
155 6-(4-F R R 3(E T TF L 2 E Ay 4)-9-((2R,65)-2,6-
ol E 22 2] ) ey 2] 12 [3,2-¢][1.2.4) E 2] o} =2 [ 1,5-¢] ¥ 2] | ©-5(6H)-2;
153 6-(3,5- T = A ¥l 2 )-9-((2R.68)-2.6-T] ™| & =& ¢] 1oy m| &)y 3 2] 1= [3,2-
el[1.2.41E 2o} 2 [1.5-c] ¥ ¥ ] -5(6H)-2;
i54 6-(3-F 2240 FA|-5-ZF 2. 2 E)-9-(((2R,68)-2,6-
‘ Yl g 22 2] ey ®) 3 2] £[3,2-¢][1.2.4] E 8] o} 2 [1,5-¢] 9 2] 7] Y -5(6H)-2;
155 9-((2R.68)-2,6-11 | @ W% 2] 1)l ' )-6-(4-0 - 4] -2,3-T) ZF @ =l )y 9] 2] 1 [3.2-
el[1,2,41E o} 2 [1,5-¢] 3 2] 1] -5(6H)--;
156 9-(((2R,68)-2.6-H] M &l 2] .= yv| €l)-6-(3.4,5-E 2] &5 =2l ) 7] 2] = [3.2-
’ Cl[L241E 2] oFE 2 [1,5-¢] 9] &) v] §1-5(6H)- -
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157 6-M12-9-(2R.69)-2,6-T W &L &E 2] 1y W) ] 3, 2][1.2.4] Z 2] o 2 [15-
. o] & = Y -5(6H)-2;
158 6-3.4-C 1 2)-9-(((2R.69)-2.6-E il &L 1 2] vy o] )y ) ) 22 3.2-
el[1.2,4] 2 ] o} = [1,5-0]3] 2] W] W-5(6H)-2:
159 6-2.4-F1 I M 4)-9-((2R 68)-2.6-F v W 5 2] )l W) 2] 23,2
. el[1.2.4]| E gl oF& 2 [1.5-¢] 9 2] 7| Y -5(6H)-2;
160 9-(((28,6R)-2,6-11 ol & W.F 2] 1) ol E )-6-(2,3.5,6-H EBFEF 9 w4
ol el )5 2] 1% [3,2-e][1,2.4] E 2] 0F5 2 [ 1,5-¢]5] 2] 1] ¥l-5(6H) -
161 6-CM ][ 1,315 952 1529 B)-9-((2R.68)-2,6-T] ¥ & 2. 2] ey &) 2] 23,2
ell1.241 =2 oF& 2[1,5-¢19) &) ] W-5(6H)-2;
162 6-=H S5 AL )9 2 s {1,241 8] o1 =2 1,5 22 W] B W-S(6H)-2
163 6411 552 ) 9-(2- ¥ W ) ey R {12,415 ] o 2 [1,5-] 7 B 2] W-5(6H)-
.
164 6-(4-T AN 2)-9-(7] 5 2 - 1- A °)-[1, 2,41 B 2 oF & 2 [1,5-c] W 2 9-5(6H) -
165 6-(a=1 5 AT )-9-((4- 1) 54 9] 9 2 W-1- )l E)- 12,41 = 2 OF B Z 1,5 2 Bl 2 |-
- 5(6H)-+;
166 9-((-0FA 3] 2] 220121 ¥ )-8 S5 ) {1, 2,41 = ] oF 6 21,5 Z Bl ) -
® 5(6H)-2;
o 9-((1,4-2 AP A F-4-2 Y] & )-6-(2,3-0) =5 0 2 41| B A9 )] 2] = [3.2-
el[1.2.4] 2 2 o} = [1,5-¢] %) 2] 7] T-5(6H)-;
168 6+(2,3-F 5 50 R ] AT W 2)-0-((3-7 535 ] ey ] ) ] 2 3,2
el[1,2.4] E 2 o} & [1,5-c] 7 &) 1] ¥ -5(6H)-2
AAd AE | sghEr
169 6-(2,3-1 B 70 i) A 20)9-((3-3h 0] 1= 54| ok A ] W-1- 2y vl )] 2] 6 3.2-
e][1.2.4] E 8] 015 R [1,5-c] 7 ] W] ©-5(6H)-2.

¥ ouwe ma ey Io] Agss HEEN FUsht st olge] Axt AAANN nE wAHE A4 2
@ EE ARSe Aod 94 A% E: A4S 2 4z gAE sddez udd HgEs
ey - - = . 11 13 14 36 18 2 3 123 125 13
xgsith, 2 3o stER dJYE F de w99LY 49+ ¢, ¢, C, Cl, F, H, H, . 1, N,
NP0, Mo, T, e TRy s w ree mabele v, da, B A, 20T Aa A, 9, 9
EER R URES )

Aed 5994 == g2 49 & 5YY9AE e 2 ubg o 3etE (W o3 FeE F=A,
dad kst ow HesE 9 W ATE)e B wgel welel Suv. B e se9sdon fius
A SgEe o % 714 24 RE 9 24% A% 244 K80 oF 5o, Se9sdon duwa o
e ELoA e =25 = vpet o] v Hx) vE AkslaE5E 9 (single photon emission computed

tomography: SPECT) = &=} W& =29 (positron emission tomography: PET)ol| 53] #-&3}c}.
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C(CH) (OCHCH) Ol Th o] B8 AT o189 & At WdF7135 Aokel the dx 0§ =dEres
() EeelE, fr7]o}

I SR RESE R

21 (VIID Y BE2E 3552, & dAd oSitelA, T & mlo]azgelr 7t9& Al835te], 80 WX
120 C W99 2melA, 10-16 AZE Ftell, <& EW, FH ol oxd mAgA o

3(2M) -2, Cul, H7IE A Edx-1,2-tiopnwalo] 282k A7) oA Cs.(0;, 52 vrgoz g #A
Zey 27 shell A urgEo] 4 (1) (o714 R EE R'E slelEotdolth) ] ssteg A58},

gekzloz 2 (VIIDe Ba®R 33E 0 EFdoA, T T mlo|a =g ol
7FES o3k, 80 WA 120 T WHLC &=olA, 10 WA 18 A|gke] 7]
Pd(0Ac),, 2]ZF= oA BINAP, %37] oﬂ?dtH Cs:C03, 59| HE&o 2 Il
(DY 3JgES A&3),

S dAW 57, 1,4-14F, DVF, DMACIA, 80 WA 120 T Heje] &XkolA, 10-16 Azt Eokol, 4
(VIIDe] B2x 33t235, 2 RR NCHBRKS ofn]wre(EzZ2eango|s), Zul oA PdCl,(dppf)-

rlo
2
il
il
=)
oo
=2
2
By

1213

7F Fetol, A -NHR R 9] o},
AEY 27 el M wesol A

DCM, Pd(PPhs)s, 2-TJAlO]E RN A EAN -2 4 6-Eo]ATZAuloldHd | Pd(0Ac)2, 5, 97] oA Cs.L0s,
K,CO3, ¢-BuOK, K;PO, o] F71e] wxl-AZH vbgo 2 2] (1)9 33ES AT ).

—|—’

FAFSHA 2] 2004 BARE AZe BEoR X3d u =2 19 FHA (IV), (V) EE (VDo dis) 3=
F A, #%é& AREL 7|49 &2 FEr),
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A AEgE A (Si0y) Aol A F3skslt.
LC/MSE B2 (Waters) 2695 +8] FUE, 2487 olF &3% FHZE7], ESI ﬁi‘ﬂ7} Tu)E mlo] 3 Zaj2A
(Micromass) ZQ, T+ PDA eE ztE B2 Acquity™ %A% LC (IPLC) 2 SQ HE7] AdA #5389 .
A %8 (preparative) HPLC:= A]v}<¢ (Shimadzu) SIL-10AP A28l Ao A e}~ M3}o]o] (SunFire) OBD 30
mm x 100 mm X 2.5 pm (YA =7]) C ALE AFES & 9 10-100% oA EYEZ S 158 uf 2 2719

A BE ARARA H7MEE 0.05% ETEFQRZOIAEAS ALEEle] S, 85 T2 254 d
220 nmoll A UVE RUE =0}

A7) FH (NMR) ~FEHL wget (Varian) 400 MHz =¥ BFA (Bruker) 400 MHz NMRO|A] 55 i), A
ZL& FFA3tE olAE ((CDy)s00)), FREFXE (CDClsy), HEE-d, (CD,OD) T+ fueE /HE."‘/\]'O]——O’@ (DMSO-

d) ZolA BAEATH (DCl, WZo] tla), Holl tig 7.26004¢] #5 4 B9 737 HNR 2HEHS 9

@ Fet AZE wge] ALEH AT, (ool thal, Hel e 3.31014 9 5 24 FW WA Fer A=
E ol ALREQLom, DNSO-dioll thall, ol thah 2.50 ppmol o] @F 4l FW w AL HEHA ATE uA
of ALEHAT. 371 H MR ARe] T Tl HEGUEAY FrE heBER pmol Y HATE (4F
%=, Hzol AER A J, ez el ) et

3}t -& ChemDraw Ultra 12.0 (CambridgeSoft Corp., Cambridge, MA) T+ ChemAxons ARg-3Fo] AWAI3LATEH.

A 1. 9-B 2R -6-(4-W|EAMA) T 2 [3,2-¢e][1,2,4] EFo}ZZ[1,5-c] T m)I-5(6H)-<

Al A, WE 5-BRR-3-Alolny g Y-2-dglupdo]E . THF (1.0 N, 22 mL, 22 mmol) = #F v (EgWE
A

AE)olu| =2 THF (30 ml) & 2—411%—5—&;5&13} O-3-7lHUEZ (2.0 g, 10 mmol)e] wukE fMo] -78
ColA H7 3k, B2 78 CollA 30 £ SoF mutait), We S22 X =W o]E (1.06 g, 11.1 mmol) S §
7bet EES Aeo® wiEsHA ska 2 AV& BQF Rk, vbE EES W8 A %ﬂoh z3tg A
ARy FRgol= (50 mL)= AAIYPTH. F4 =S EtOAc (3 x 50 mL) 2 FZ3}3 the 2FH §F7] =5 95
(2 x 50 mL)= AA3aL, AZAIZIL (NaS0,), 7St 3t &3k, AA| (LC, A+ oe=Z 5 10% EtOAc) =

EA 33E (1.43 g, 63%)S L3Ht. I NMR (400 MHz, CDCl3) & 3.85 (s, 3H), 7.45 (br s, 1H), 8.05 (s,
1H), 8.65 (s, 1H). [M-H] = 254.0.

A B: 9-BEEIFLE([3,2-e][1,2,4]ETo}EZ[1,5~c]H Y H-5(6H)-<. = stol=ztx (60 mg, 1.0
mol) S 1-WEdEgtE= (5 nl) T WY 5-HEE-3-Alojy2d-2-d7tulro]E (255 mg, 1.0 mmol)e] &

=]

Aol FErLgtt, 58 E3ES 120 ColA 3 AIZF 5t wikgleh, E3ES Ao= Ysta W4 (20 mL)
o Bt. 53 1PES A2 EEsta, B 2 diloz AASa AFstll A Axzste] ®A 33E (160
mg, 60%)< AU H

At NMR (400 MHz, DMSO-d&;) & 8.60 (s, 1H), 8.70 (s, 1H), 8.80 (s, 1H), 13.00 (br s,
6

9A C. 9-HER-6-U-wEAAA)T Y E[3,2-¢e][1,2,4]EFo}Z2[1,5-c] T g nd-5(6H)-&. 1-(F22Y
)-4-w EA A (3.10 mL, 22.9 mmol)E 1-#WEIEZ = (60 mL) & 9-HERIHYE[3,2-¢][1,2,4]EZ}
Z2[1,5-c]¥9 g d-5(60)-2 (3.02 g, 11.35 mmol) % EMFZAE (4.71 g, 34.1 mmol)9] wukd LMo F7}
Pk, =S 40 CTolA 14 AIF 5 7183k, £35S AFstaL, 53 1FES DN E AfFEo] A7
Aok, 23E 77 AE dlolA FFs FolES FEtOAc (40 mL) 2 EH&te] Al 3FE (3.07 g,
70%)S 724 Bubzal odgith. H MR (400 MHz, CDCly) & 3.77 (s, 3H), 5.72 (s, 2H), 6.83 (d, J = 8.66

ofj
il
o
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Hz, 2H), 7.58 (d, J = 8.66 Hz, 2H), 8.37 (s, 1H), 8.76 (d, J = 2.38 Hz, 1H), 8.82 (d, J = 2.38 Hz,
1H). [M+H] = 386.1.

AN 2. §-HRZR-6-(4-WEANA)T Y E[2,3-¢][1,2,4]EFoEZ[1,5-c] T I-5(6H)-<

' NIR (400 MHz, CDCl3) & 3.80 (br s, 3H), 5.52 (br s, 2H), 6.91 (d, J = 8.16 Hz, 2H), 7.27-7.30 (m,
2H), 7.95 (br s, 1H), 8.50 (br s, 1H), 8.77 (br s, 1H). [M+H] = 386.

Aol 3. 8-(HHEA I ”)—-6-(4-v| 5A M2 ) 9] 2 =3, 2-e][1,2,4] E]o}E = [1,5-c] 9] 2 V] -5(6H) -2

' NIR (400 MHz, CDCls) & 3.46 (s, 6H), 3.76 (s, 3H), 5.50 (s, 1H), 5.76 (s, 2H), 6.78-6.88 (m, 2H),
7.68 (d, J=2.01 Hz, 3H), 8.35 (s, 1H), 8.66 (d, J = 8.03 Hz, 1H). [M+H] = 382.2.

AAE 4, 9-BRR-6-(4-wEANZ)-[1,2,4]EE o} ZZ[1,5-c]ZH & d-5(6H)-<

' NMR (400 MHz, CDCl3) & 3.77 (s, 3H), 5.68 (s, 2H), 6.83 (d, J = 8.53 Hz, 2H), 7.54 (d, J = 8.66 Hz,
2H), 8.50 (s, 1H), 8.81 (s, 1H). [M+H] = 387.

AAlel 5. 9-(3,4-H | EA D )-6-(4-v| SA A ) 3] E ;= [3,2-e] [ 1,2, 4| EF]o}E 2 [1,5-c ] ¥ 2 V] -5(6H) -

@]
oS
o NZ > N
\ |
O/
O\
9-(3, 4~ EA AL )-6-(4-HEANA) 2] =[3,2-e][1,2, 4] ET|o}Z=2[1,5-c] 1 d-5(6H)-&. 9-BZH-
6-(4-mEA A ) E[3,2-e][1,2,4]Ed]o}ZE[1,5-c]H 2 nd-5(6H)-< (Al 1, 75 mg, 0.19 mmol),

3, 4-0HEA A B EA (75 mg, 0.41 mmol), ZH EAHO]E (104 mg, 0.49 mmol) % DME (3 mL)S F3sla
A4LE 10 ¥ 5o 1FS doz}. Pdy(dba)s (13 mg, 0.01 mmol)S F7lsta E3HES 2 A7 &<k 120 T

A mlolg 2ol B A 7td gk, FA (HPLC, 10-80% ACN-E)E A 3= (6 mg, 7%)S WA n13gE24 o
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ATk, I NMR (400 MHz, CDCl3) & 3.76 (s, 3H), 3.96 (s, 3H), 3.99 (s, 3H), 5.78 (s, 2H), 6.83-6.84 (m,

2H), 7.02 (d, J=6.7 Hz, 1H), 7.15 (d, J = 1.6 Hz, 1H), 7.24 (dd, J = 6.7, 1.5 Hz, 1H), 7.62-7.64 (m,
2H), 8.37 (s, 1), 8.76 (d, J=1.9 Hz, 1H), 8.99 (d, J = 1.9 Hz, 1H). [M+H] = 444.2.

A 6 2 72 AEG A B R A AFom, HAAd 59 AN WA o® wHEOFT.

A A4 6. 6-(4-H EAA)-9-(6-H FA T 2] H-3-L) I £ [3,2-e][1,2,4] E&]O}ZZ[1,5-c]H v H~
5(6H)-2
I
~N
N N \>
\O/©T/ \ =N
N
“
>~ _N
O

' NIR (400 MHz, DMSO-ds) 6 3.70 (s, 3H), 3.92 (s, 3H), 5.63 (s, 2H), 6.86 (d, J = 7.0 Hz, 2H), 6.98

(d, J=17.0Hz, 1H), 7.38 (d, J = 7.0 Hz, 2H), 8.26 (dd, J = 7.0, 2.1 Hz, 1H), 8.65 (s, 1H), 8.70 (d,
J=1.9Hz, 1H), 8.87 (d, J=1.9 Hz, 1H), 9.14 (d, J = 1.9 Hz, 1H). [M+H] = 415.1.

AN e 7. 6-(4-m| S5 A )-9-(2-m| 5 A A 2] -3-) 9] 2] == 3, 2-e] [ 1,2, 4] EE]o}Z 2 [1,5-c] ¥ 2] | | -
5(6H)-

' NIR (400 MHz, DMSO-ds) 6 3.71 (s, 3H), 3.94 (s, 3H), 5.62 (s, 2H), 6.86 (d, J = 7.0 Hz, 2H), 7.18

(dd, J = 5.9, 4.0 Hz, 1H), 7.39 (d, J = 7.0 Hz, 2H), 8.02 (dd, J = 5.9, 1.5 Hz, 1H), 8.28 (dd, J =
4.0, 1.5 Hz, 1H), 8.62 (s, 1H), 8.82 (d, J = 1.8 Hz, 1H), 8.99 (d, J = 1.9 Hz, 1H). [M+H] = 415.1.

Ao 8. 6-(4-HFAHAE)-9-(3-M B -6-5 29 Hrd-1(6H)-L) 9 2] = [3,2-e][1,2, 4] Eg]ot& = [1,5-c] 9 2]
1 -5(6H) .

6-(4-v ZA A )-9-(3-v 2 -6-F AT 2| -1(61)-L ) H 2| = [3,2-e][1,2, 4] EB]o}EZ[1,5~c]F v d -
5(6)-2. 9-B2R-6-4-wEANA)F B E[3,2-e][1,2,4]ETlo}Z2[1,5~c]F v d-5(61)- (DA 1, 75
mg, 0.19 mmol), 6-WE3&}H-3(2H)-& (43 mg, 0.39 mmol), F-2](I) o}o]Qttol= (44 mg, 0.23 mmol), T

S (3 ml), EdA-1,2-t]o}u|mAlo]ZF 284 (0.030 mL, 0.25 mmol) 2 CsyCO; (152 mg, 0.47 mmol)S %3
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SFaL 120 ColA 12 AIZF F9F wlo]a 2 go]B oA 714 Gﬂﬂr 23}ES oFskar, (HPLC, 10-80% ACN-&)= A
Asted FTA ETE (9 mg, 11%)S WA THEZA AU}, NMR (400 MHz, CDCls) & 2.44 (s, 3H), 3.76
(s, 3H), 5.77 (s, 2H), 6.81-6.83 (m, 2H), 7.03 (d, J = 7.7 Hz, 1H), 7.60-7.61 (m, 2H), 8.36 (s, 1H),
8.99 (d, J=2.1Hz, 1H), 9.25 (d, J=2.1Hz, 1H). [M+H] = 416.1.

Ao 9. 9-(4-Alo] E R X2 I 2R -1-Y)-6-(4-HEA A I 2 = [3,2-e][1,2,4] EF|o}E=[1,5-c]F g 7|
H-5(6H)-&

T
PORES
o) \:‘j/‘\
)
A

9-(4-Atel SR 2 A0 F e} -1- ) -6-(4-v| S AN D) 9 2 1= [3,2-e][1,2, 4] ET]o}E 2 [1,5-c ] 9] 2| D -5(6H) -

2. 9-BRE-6-(4-HEANA) I E[3,2-e][1,2 4] Ego}EZ[1,5-c]H M| H-5(61)- (Ao 1, 63 mg,
0.16 mmol) 2 1-Ale]EZz2Au % (103 mg, 0.82 mmol)S EF4 (2 mL)olA &&]A7]3 BINAP (41 mg,
0.07 mmol), CssCOs (159 mg, 0.49 mmol) 2 Pd(OAc), (7 mg, 0.03 mmol)S HrlsldA ALz E3E AES

doFrt, E3ES 100 ColA 16 AIZF St 7FE 3, whg &S i 2EY sliA] F5sta A9 E
S DNFl A FHsla oJ#gict. AA (3 HPLC, & = 10-70% ACN) = ZFA 3}3E (25 mg, 27%)S F4 135

2 9tk H MR (400 MHz, CDCls) & 0.84-1.00 (m, 2H). 1.38 (d. J = 3.01 Hz, 2H), 2.01 (s, 2H).

2.35-2.51 (m, 1H), 3.50 (s, 4H), 3.61 (br s, 4H), 3.76 (s, 3H), 5.70 (s, 2H), 6.82 (d, J = 8.53 Hz,

2H), 7.57 (d, J = 8.41 Hz, 2H), 8.07 (d, J = 2.89 Hz, 1H), 8.33 (s, 1H), 8.47 (d, J = 2.89 Hz, 1H).
[MtH] = 432.2.

AAd 10 WA 195 AT AA B2 E A Xfez, HAd 99 FAR WAoz vhEoigH.

AAlel 10, 9-(((1S,25)-2-opn| mAbo] SR & ) o] 2 ) -6-(4-w| SA A ) 9] 2 ;= 3, 2-e] [ 1,2, 4| EF] o} E 2 [1,5-
cl9EmE-5(6H)-&.

Q
jop e
~ -~ =N
o N \
e
NH

I NMR (400 MHz, CDCl3) & 1.20-1.45 (m, 4H), 1.68-1.77 (m, 2H), 1.98-2.06 (m, 2H), 2.93-2.97 (m, 2H),

3.70 (s, 3H), 5.53 (s, 2H), 6.15 (d, J = 8.1 Hz, 1H), 6.83-6.86 (m, 2H), 7.31-7.34 (m, 2H), 7.82 (d, J
= 2.3 Hz, 1), 7.88 (br s, 3H), 8.29 (d, J = 2.3 Hz, 1H), 8.57 (s, 1H). [M+H] = 420.2.

Ale] 11, 6-(4-HEA e A)-9-(WE (I-WEd H 2P -4-L) ol 1= )-[1,2 4] EFo}E 2 [1,5-c] ZH 2 D -5(6H)-

Mo >
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hi§
-N
jepen
=N
~._N

_N
N

I NR (400 MHz, CDClz) & 1.92 (d, J = 13.30 Hz, 2H), 2.40-2.58 (m, 2H), 2.84 (s, 3H), 3.03 (br s,

2H), 3.11 (s, 3H), 3.67 (d, J = 11.80 Hz, 2H), 3.77 (s, 3H), 5.18 (tt, J = 12.25, 3.75 Hz, 1H), 5.66
(s, 2H), 6.83 (d, J = 8.78 Hz, 21), 7.56 (d, J = 8.66 Hz, 2H), 8.27 (s, 1H), 8.43 (s, 1H). [M+H] =
435.3.

AAe 120 9-(2-(HuEetre) o d) (A E) ob ] e )-6-(4-v| S A )-[1,2, 4] ER]opE = [1,5-c] ZH| & d -
5(6H) -

1.
N
NN ON
o
~o /N/l N
\rN
N\
\Tj

I NIR (400 MHz, CDCl3) & 3.02 (s, 6H), 3.29 (s, 3H), 3.40 (t, J = 6.15 Hz, 2H), 3.76 (s, 3H), 4.18

(t, J=6.15 Hz, 2H), 5.65 (s, 2H), 6.83 (d, J = 8.66 Hz, 2H), 7.56 (d, J = 8.66 Hz, 2H), 8.27 (s,
1), 8.37 (s, 1H), 12.76 (br s, 1H). [M+H] = 409.2.

AAld 13, 6-(4-HEAAE)-9-(4-(2-H EA &) 9 H &7 -1-9) 2 £ [3,2-e][1,2,4] ET]o}ZZ[1,5-c] T g
n e -5(6H) -2,

)
g

O

~

I NMR (400 MHz, CDCls—d) & 3.29-3.35 (m, 2H), 3.40 (s, 3H), 3.64 (br s, 8H), 3.77 (s, 3H), 3.81-3.87

(m, 2H), 5.71 (s, 2H), 6.83 (d, J = 8.53 Hz, 2H), 7.57 (d, J = 8.41 Hz, 2H), 8.08 (d, J = 2.89 Hz,
1H), 8.34 (s, 1H), 8.49 (d, J = 2.76 Hz, 1H). [M+H] = 450.3.

Ao 14, 9-3-(HHEolr] ) I E8-1-U)-6-4-H EA A ) 9] 2] = [3,2-e][1,2, 4] ET|o}Z 2 [1,5-c] ¥ ]|
U-5(6H)-&.
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O
/©/\NJ\N’N\>
~0 NZ | =N
N
N
o
N—
#

' NMR (400 MHz, CDCls-d) & 2.58 (d, J = 8.03 Hz, 2H), 2.91 (s, 6H), 3.45-3.59 (m, 3H), 3.76 (s, 3H),

3.78-3.95 (m, 3H), 5.71 (s, 2H), 6.82 (d, J = 8.41 Hz, 2H), 7.58 (d, J = 8.78 Hz, 2H), 7.70 (d, J =
3.01 Hz, 1H), 8.22 (d, J = 2.63 Hz, 1H), 8.33 (s, 1H). [M+H] = 420.2.

AAlel 15, 9-(4-(Hui "ot ) 3 g -1-)-6-(4-m| S Al A ) 9] 2] ;= [3,2-e] [ 1,2, 4] E€]o}E 2 [1,5-c] ¥ ]|

O
s N/U\N’N\>
~0 = N7 =N
S
[1:;]
/N\

I NR (400 MHz, CDCly) & 1.90-2.08 (m, 2H), 2.27 (d, J = 9.91 Hz, 2H), 2.85 (s, 6H), 2.96 (t, J =

12.11 Hz, 2H), 3.25-3.38 (m, 1H), 3.77 (s, 3H), 3.94 (d, J = 11.92 Hz, 2H), 5.71 (s, 2H), 6.83 (d, J =

8.53 Hz, 2H), 7.58 (d, J = 8.53 Hz, 2H), 8.05 (d, J = 2.89 Hz, 1H), 8.34 (s, 1H), 8.51 (d, J = 2.89
Hz, 1H). [M+H] = 434.3.

e 16, 6-(4-HEA A )-9- (M D (] Egtéto] = 2-20-3] @-4-U ) ol ) J] 2] = [3,2-e][1,2, 4] ER]o} =
[1,5-c]9] 2w H-5(6H)-<.

I NMR (400 MHz, DMSO-ds) & 1.54 (d, J = 11.67 Hz, 2H), 1.64-1.81 (m, 2H), 2.80 (s, 3H), 3.40-3.48 (m,

2H), 3.63 (s, 3H), 3.86 (dd, J = 11.04, 4.02 Hz, 2H), 4.03 (t, J = 11.42 Hz, 1H), 5.47 (s, 2H), 6.78

(d, J=8.66 Hz, 2H), 7.27 (d, J = 8.53 Hz, 2H), 7.78 (d, J = 3.01 Hz, 1H), 8.47 (d, J = 3.14 Hz, 1H),
8.50 (s, 1H). [M+H] = 421.1.

Al 17, 9-((2S,6R)-2,6-T ME BZ& | =) -6-(4-WEA N E ) 9 2| £ [3,2-e][1,2 4] ET|o}Z 2 [1,5-c] I gHd
-5(6H)-<.
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N
SN
' NMR (400 MHz, DMSO-ds) & 1.11 (d, J = 6.15 Hz, 6H), 2.33 (t, J = 10.98 Hz, 2H), 3.63 (s, 3H), 3.64-

3.69 (m, 2H), 3.73 (d, J = 11.80 Hz, 2H), 5.48 (s, 2H), 6.77 (d, J = 8.53 Hz, 2H), 7.27 (d, J = 8.41
Hz, 2H), 7.93 (d, J = 2.76 Hz, 1H), 8.51 (s, 1H), 8.54 (d, J = 2.76 Hz, 1H). [M+H] = 421.1.

AAlel 18, 9-((B-(HrEobri) Z22) (WE)opr| i) -6-(4-vSA M E) 9] 2] = [3,2-e][1,2, 4] EL]o}E 2 [1,5-
cl9 2 v e -5(6H) -

I NR (400 MHz, DMSO-d;) & 1.93 (dt, J = 15.12, 7.37 Hz, 2H), 2.79 (d, J = 4.14 Hz, 6H), 3.05 (s,

3H), 3.10-3.19 (m, 2H), 3.51-3.56 (m, 2H), 3.71 (s, 3H), 5.56 (s, 2H), 6.86 (d, J = 8.53 Hz, 2H), 7.34
(d, J=18.41 Hz, 2H), 7.78 (d, J = 2.89 Hz, 1H), 8.44 (d, J = 2.89 Hz, 1H), 8.59 (s, 1H), 9.43 (br s,
1H). [MtH] = 422.2.

AAd 19, 6-(4-mEA M) -9-4-(ME A d) A g -1-d) A2 =[3,2-e][1,2,4] EBo}EZ[1,5-c]F v d
-5(6H)-<.

O

JoR e
\O NZ =N

I

.

HONMR (400 MHz, DMSO-ds) & 2.88 (s, 3H), 3.23 (d, J

5.27 Hz, 4H), 3.34-3.43 (m, 4H), 3.63 (s, 3H),

5.48 (s, 2H), 6.78 (d, J = 8.53 Hz, 2H), 7.27 (d, J
(s, M), 8.57 (d, J = 2.89 Hz, 1H). [M+H] = 470.1.

8.41 Hz, 2H), 8.00 (d, J = 2.89 Hz, 1H), 8.52

AR 20, WA (2-(6-(4-T1 B A WA )-5-5 -5, 6-T) o] = 2] 2] (3, 2-¢] [1,2,4] Eel o} E 2 [1,5-c] 51 v] ©
~9-91)el &) 7 o] =
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WA 2-(6-(4-WEA M A )-5-2 -5 6-T]Fto] =2 u gl £ [3,2-¢e][1,2, 4] EF]o}Z 2 [1,5-c]F v H-9-) & 7}
vio|E . 9-B 2 X -6-(4-d|EA A )02 = [3,2-¢e][1,2,4] ETo}ZF2[1,5-c]19 1| H-5(6H)-& (AAd 1, 30
mg, 0.078 mol), Z-F (C-(NASAFIERolu|)oE)ETZF 2R E (30 mg, 0.11 mol), Cs,CO3; (122

mg, 0.38 mmol), PdCl,(dppf)-DCM (5 mg, 0.01 mol), EF< (0. L) ¥ 87l~% & (0.25 mL)& SAYE

75 m
F7hck. E3HES 80 TollA 16 Al &<t 7HEsta, dA4e ~EH oA w580, = Joq4ES DIF (1.5
nL)ol A FHsta, o3t (HPLC, & 5 0-85% ACN)E AA|ste] ZA & (6 mg, 12%)S WA TFE2A A

Ak, ' NMR (400 MHz, DMSO-ds) & 2.92 (t, J = 5.4 Hz, 2H), 3.35-3.36 (m, 2H), 3.69 (s, 3H), 4.94 (s,

2H), 5.58 (s, 2H), 6.83-6.85 (m, 2H), 7.24-7.26 (m, 2H), 7.35-7.37 (m, 2H), 7.40 (dd, J = 4.4, 4.4 Hz,
1H), 8.51 (d, J=1.5Hz, 1H), 8.61 (s, 1H), 8.65 (d, J = 1.6 Hz, 1H). [M+H] = 485.2.

AR 21 WA 268 HAH AN 8D L Al q@om, ANd 99 FAF W o= BEoIAT.

Aol 21, 6-(4-mlSA A )-8- (&2 =mE) 2] =[3,2-e][1,2, 4] EgJo}E=[1,5-c] ¥ g m| T -5(6H)-=

)
(@]
1H NMR (DMSO-ds) & 3.62-3.20 (m, 6H), 3.71 (s, 3H), 4.05-3.90 (m, 2H), 4.56 (s, 2H), 5.60 (s, 2H),
6.87-6.84 (m, 2H), 7.38 (d, J = 7.0 Hz, 2H), 8.67 (s, 1H), 8.86-8.40 (m, 2H), 10.15 (br s, 1H). [M+H]
= 407.2.
A A4 22.
6-(4-M| EA WA ) -9-(F A g P -1-Ld e 9 2] £ [3,2-e][1,2, 4] Eglo}ZE 2 [1,5-c] 3 1| Y -5(6H)-&

PN
SRS,
=%

' NR (400 MHz, CDCl3) & 1.98 (br s, 6H), 2.57-2.93 (m, 2H), 3.56-3.72 (m, 2H), 3.78 (s, 3H), 4.38

(s, 2H), 5.76 (s, 2H), 6.85 (d, J = 8.66 Hz, 2H), 7.60 (d, J = 8.66 Hz, 2H), 8.37 (s, 1H), 8.73 (s,
1H), 8.97 (s, 1H). [MtH] = 405.3.
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Ao 23, 6-(4-WEANA)-9-(E| L2 Z2 v ') 92 = [3,2-e][1,2,4] ET|o} &2 [1,5-c] T g v T -5(6H) -

'H NIR (400 MHz, CDCl3) & 3.03 (br s, 4H), 3.47 (br s, 4H), 3.78 (s, 3H), 4.38 (s, 2H), 5.75 (s, 2H),

6.84 (d, J = 8.66 Hz, 2H), 7.59 (d, J = 8.66 Hz, 2H), 8.37 (s, 1H), 8.74 (d, J = 2.01 Hz, 1H), 8.93
(d, J=2.13 Hz, 1H). [M+H] = 423.2.

A 24, 6-(4-F22WHE)-9-(EEZ2g v e) 2= [3,2-e][1,2,4]1Eg|o}ZZ[1,5-c] ¥ v Y-5(6H) -2

' NMR (400 MHz, CDCl;) & 3.54 (br s, 3H), 4.04 (t, J = 4.45 Hz, 4H), 4.41 (s, 2H), 5.78 (s, 2H), 7.30

(d, J=8.78 Hz, 5H), 7.54-7.68 (m, 2H), 8.43 (s, 1H), 8.82 (s, 1H), 8.97 (s, 1H). [M+H] = 411.1.
A A4 25,
6-(4-ZF22HA)-9-(FHA g d-1-Ldue) 92 = [3,2-e][1,2, 4] Eglo}E 2 [1,5-c] ¥ g v Y-5(6H) -2

' NMR (400 MHz, CDCl3) & 1.96 (br s, 3H), 2.01-2.24 (m, 2H), 2.75 (t, J = 11.73 Hz, 2H), 3.55 (br s,

3H), 3.68 (d, J = 11.04 Hz, 3H), 4.38 (s, 2H), 5.78 (s, 2H), 7.31 (d, J = 8.41 Hz, 2H), 7.60 (d, J =
8.41 Hz, 2H), 8.42 (s, 1H), 8.82 (d, J = 1.88 Hz, 1H), 9.04 (d, J = 1.76 Hz, 1H). [M+H] = 409.1.

AAd 26, 6-(4-ZF22HA)-9-(((2S,6R)-2,6-tHEEZ 2 =)W E )2 = [3,2-e][1,2,4] EB]o}&EZ[1,5-c]H]
2 U-5(6H)-=.
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I NIR (400 MHz, CDCl3) & 1.26 (d, J = 6.27 Hz, 6H), 2.50 (t, J = 11.11 Hz, 2H), 3.48 (d, J = 11.29

Hz, 2H), 4.14 (dd, J = 10.16, 5.90 Hz, 2H), 4.36 (s, 2H), 5.78 (s, 2H), 7.31 (d, J = 8.53 Hz, 2H),
7.60 (d, J =28.53 Hz, 21), 8.44 (s, 1H), 8.83 (d, J = 1.63 Hz, 1), 9.04 (s, 1H). [M+H] = 439.2.

Ao 27, 9-(2-olu| o' )-6-(4-w EA M F) 2] =[3,2-e][1,2,4] ET]o}Z 2 [1,5-c] ¥ 2 v -5(6H) -

0
N
SRS
\O N/ \
N
NH,
GA A tert-FE 2-(6-(4-W|EA A )-5-L4-5 6-T]sto]| =20 & = [3,2-¢e][1,2,4] ER]o}=E[1,5-c] ¥ & n]
d-9-a)oe ol E . ¥A FIFES HAE3 JA] B L A XFoz | AAd 203 FASE WAooz b
Soj 5.

v

A B. 9-(2-olm o €)-6-(4-WEAH A )9 2] = [3,2-e][1,2 4] EFo}E2[1,5-c]HYn I-5(60)-2. tert-
FEH 2-(6-(4-WFA A )-5-54-5,6-T] o] =29 2| = [3,2-e][1,2,4] E&]o}E = [1,5-¢] Aalulﬂ -d) oﬂ'a?}
vhHlo]E (6 mg, 0.011 mmol)S DCM (2 mL) ® 2,2 2-EZZFL 2N EA (2 n)E AYsta, 1 A 5¢

nHkelal Ay oA FEFFHPY. eSS FEREFXE (3 mL)olA FEAI|L FF3 WS (3 mL)OHH %6}1
A7)a oA BEee] 4 mg (120)° TA S TFA 4 WA agdE24 AATh. H NIR (400 Mz, DMSO-
d) & 3.05 (t, J=6.0Hz, 2H), 3.21 (t, J =5.9 Hz, 2H), 3.70 (s, 3H), 5.59 (s, 2H), 6.84-6.87 (m,

2H), 7.35-7.37 (m, 2H), 7.83-7.86 (m, 3H), 8.62 (d, J = 1.8 Hz, 1H), 8.63 (s, 1H), 8.71 (d, J = 1.9
Hz, 1H). [M+H] = 351.2.

A 28, 6-(4-HEAHIA)-9-(2-((B Eg}slo] = 2-2H-3] @4~ ) otr] i) o &) T 2] = [3,2-e] [ 1,2, 4] EE] o} =
2[1,5-c]9gmd-5(6H)-2.

6- (4~ EA M A )-9-(2-(H Eg}slo] =2 -20-7] -4-Yoln| =)o &) T 2] = [3,2-¢][1,2, 4] E&]o}Z 2 [1,5-c] 9] g
A E-5(6H) -, 9-(2-ofn o &) -6-(4-v| S A ) 9 2] = [3,2-e][1,2, 4] ET]o}E = [1,5-c ]9 g m| D -5(6H) -
(AA]e 27, 38 mg, 0.11 mmol), DCM (1 mL), W&-2 (0.5 mL), HEZ3to|=Z-40-3 &H-4-2 (65 mg, 0.65
mmol), = TEA (18 M,OBmm)g’@%FHmE*?EE%QW.QEE Aloli-R Z23to]|=gto]| = (24 mg,
0.38 mmol)S H7bstar EFHES 18 AlRF st wikgek. & (0.1 mb)& H7bstar, £FES 1 ARE 52t ant
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stal, 1t AAio 2EY oA H=FFch. Ao &S DNFlA FHetar, oj3star HPLCE AAste] T4 3+
B EZTFOoRoAEA A (24 mg, 40%)S WA nEE2A A9}, H MR (400 MHz, DMSO-ds) & 1.54

(qd, J=9.8, 6.1 Hz, 2H), 1.97 (dd, J = 9.9, 3.5 Hz, 2H), 3.13-3.10 (m, 2H), 3.39-3.29 (m, 5H), 3.70
(s, 3H), 3.92 (dd, J =9.1, 3.2 Hz, 2H), 5.59 (s, 2H), 6.85 (d, J = 7.0 Hz, 2H), 7.36 (d, J = 7.0 Hz,
2H), 8.64 (s, 1H), 8.67 (d, J=1.9 Hz, 1H), 8.71 (br s, 2H), 8.73 (d, J = 1.8 Hz, 1H). [M+H] = 435.3.

AN G 20 AAD AN B % Aok ABoz, ANd 287 §AF $Ho2 BEolAT.

AA e 29, 6-(4-wEAME)-9-(2-((1-H Lol &) olu )l &) F 2] = [3,2-e][1,2, 4] Eg|o}Z2[1,5-c]¥ v
-5(6H)-=.

I NIR (400 MHz, DMSO-d;) & 1.58 (d, J = 5.5 Hz, 3H), 3.31-3.06 (m, 4H), 3.70 (s, 3H), 4.43 (q, J =

5.1 Hz, 1H), 5.57 (s, 2H), 6.85 (d, J = 7.0 Hz, 2H), 7.35 (d, J = 7.0 Hz, 2H), 7.51-7.40 (m, 5H), 8.59
(d, J=1.8Hz, 1H), 8.63 (s, 1H), 8.66 (d, J = 1.8 Hz, 1H), 8.97 (br s, 1H), 9.11 (br s, 1H). [MtH] =

455.2.
2o 30, 6-(4-HWEAMA)-9-0 DI 2 E[3,2-e][1,2,4]ETe}ZE2[1,5-c]T 1 P-5(6H)-&

0]

Mo

lopos
\O N/ \N

WAL 6-(U-HIEAAAE)-9-H D F B = [3,2-e][1,2,4] EF|o}E R [1,5-c]F W H-5(6H) 2. 9-HEZ R -6-(4-9]

EAZ) Y Y E([3,2-e][1,2,4]Eglo}E2([1,5-c]¥ g n]d-5(6H)- (HA]<] 1, 500 mg, 1.29 mmol), EZHFE
0.45 mL, 1.6 mmol), 5% (5 mL) ¥ HEZV|A(EYAdEATeld)-2etF (33 mg, 0.03

3100 CellA 16 AIzH EOP 7143k, EFES DM A} g4 CELITE®S 53 o2sia, 3+
ol Sfol| A %@u} A (FCC, 10-100% EtOAC/&AH) 2 A 3IgHE (398 mg, 92%)S WA I EFZA
ATk, 'H NMR (400 MHz, CDCls) & 3.76 (s, 3H), 5.52 (d, J = 11.04 Hz, 1H), 5.75 (s, 2H), 5.98 (d, J =

17.69 Hz, 1), 6.77-6.86 (m, 3H), 7.56-7.67 (m, 2H), 8.36 (s, 1), 8.66 (d, J = 2.38 Hz, 1), 8.79 (d,
J=2.38 Hz, 1). [M+H] = 334.1.

e B 6-(4-M| EA WA )-9-H| D3] 2] £ [3,2-e][1,2, 4] Eglo}ZE R [1,5-c]H g uP-5(6H)-&. 9-BER
-6-(4-HEA A A) ) g = [3,2-e][1,2, 4] EFotZ2[1,5-c]F M H-5(6H) -2 (Ao 1, 2.00 g, 5.18 mmol),
g EgZFeoz(Md)E#EelE (1.51 g, 11.3 mmol), H&-1-2 (20 mL), TEA (1.05 mL, 7.53 mmol) %
[1,1'"-°AA(HEd Exy ) 2A Y F2 2285 (11)-DCM 3% (0.31 g, 0.38 mmol)S F3¥atar 100 TollA
20 AIZE B 7t dn. eSS WAstal, st stelA FEAT. & AAES DM (120 mL)ol A &3iA17] 3L

E (50 mL), ¥ 94 (50 mL)E MAsIa, 7ARAIZIaL (MgS0y), et stellA sFdrh. & FoJES EtOAc (15

mL) 2 Eska, oJFsta, A7k EtOAc® Algsta &1 7xste] A4 sitE (1.09 g, 63%)S 34 2=
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A A, H MR (400 MHz, CDCl;) & 3.76 (s, 3H), 5.52 (d, J = 10.92 Hz, 1H), 5.75 (s, 2H), 5.98 (d,

J = 17.57 Hz, 1H), 6.75-6.88 (m, 3H), 7.60 (d, J = 8.66 Hz, 2H), 8.36 (s, 1H), 8.66 (d, J = 2.13 Hz,
1H), 8.79 (d, J =2.26 Hz, 1H). [M+H] = 334.1.

A 31 & 328 HEE AN B2 € A X@goz, AAq 30, WH AS FAEE o e

A A] o 31. 6-(4-H EA ) -9- (I EA W EAD HE ) T 2] =[3,2-e][1,2, 4] EF]o}Z 2 [1,5-c] I v d-
5(6H)-2

' NMR (400 MHz, CDCl3) & 3.45 (s, 3H), 3.76 (s, 3H), 4.75 (s, 2H), 4.78 (s, 2H), 5.76 (s, 2H), 6.78-

6.87 (m, 2H), 7.57 -7.67 (m, 2H), 8.36 (s, 1H), 8.65 (d, J = 2.26 Hz, 1H), 8.78 (d, J = 2.26 Hz, 1H).
[M+H] = 382.1.

AAre 32, 9-(1-ol|FAHI D) -6-(4-w| S A H) 9] 2] = [3,2-e][1,2, 4] ER]o}E = [1,5-c ]9 g | D -5(6H) =

\ o

' NMR (400 MHz, CDCl;) & 1.48 (t, J =6.96 Hz, 3H), 3.77 (s, 3H), 4.00 (q, J =6.94 Hz, 2H), 4.41 (d,

J=23.14 Hz, 1), 4.84 (d, J = 3.14 Hz, 1), 5.76 (s, 2H), 6.83 (d, J = 8.53 Hz, 2H), 7.60 (d, J =
8.53 Hz, 2H), 8.36 (s, 1H), 8.83 (d, J =2.13 Hz, 1H), 9.04 (d, J = 2.01 Hz, 1H). [M+H] = 378.2.

e 33, 9-(Sto] =F Al Y )-6-(4-ml FA ) I 2] = [3,2-e][1,2,4] Ee]otE = [1,5-c] 9] 2] M -5(6H) =

1

_N

N“ N N

\o/©/N\/ | =N

N
HO

9- (3o EEA W E ) -6- (4 EA WA F B = [3,2-e][1,2,4]ERo}EZ[1,5-c]F v d-5(61)-<. A A=A
of 6-(4-HEAMA)-9-((HEAHEAHE )T E[3,2-e][1,2, 4] ETo}Z 21,53 @ 1| H-5(6H)- (AA]
o 31, 40 mg, 0.10 mmol), W& (0.80 mL) % 5 N %34F (0.40 mL)E 50 ColA 16 A7+ FoF wwtgct. &
FES DM (1 mL)E FZ3+3L, 16% 54 FAUEFOZ pH 142 97143386k DCM (2 mL)E F=Z38ch, =3
H DM FEEL 79 slolA s=3o. AA (HPLC, 10-90% ACN-E)E XA 3}gE (21 mg, 59%)< wﬂ o

24 ATt ' NMR (400 MHz, DMSO-ds) & 3.69 (s, 3H), 4.69 (d, J = 4.6 Hz, 2H), 5.54 (t, J = 4.6 Hz,

1H), 5.59 (s, 2H), 6.84 (d, J=6.9 Hz, 2H), 7.36 (d, J =6.9 Hz, 2H), 8.58 (d, J = 1.6 Hz, 1H), 8.60
(s, 1), 8.72 (d, J =1.6 Hz, 1H). [MtH] = 338.1.
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AAd 34, 9-(2-LAp-5-ofAputol Aol F R ([2.2. 1] FE-5-L v g )-6-(4-H| Z=A A E ) 9] ] = [3,2-e][1,2,4] EF] o}
Z=2[1,5-c]9 g d-5(6H)-.

bR [1,5-c]¥ g H-9-7}H e 5
P56~ (AT« 30, 3.96 g,
G A AL HEF ot
FAG. A7) SAE AFF ata

2.90 mL, 2.5%, 0.30 mmol) & 22
C e ERES B (300 nb)E 34t
7l FEE& A=A (MWgS0y), sFet] &

A AL 6-(4-T B A A )-5-F -5, 6-Hslo| =R 2] 2 [3,2-e][1,2,4] E¥]
ol=. 6-(4-mIEAME)-9-vd 9 2| k= [3,2-e][1,2, 4] E¥]o}E £ [1,5-¢c]¥] ¢
K
(

1.9 mmol)S THF (80 mL)ollA] HEA 7|3 39 7oz 71d35te] £3of
ol HOE (5.84 g, 27.3 mmol)S & (40 mL)ollA] Alh3te] gafol <
A 23k, wRkEl E£3EC] o3 40 Coll = B, tert-HE
HWII) SAl|=E Frtsta &35S 448 B

4
a3l EtOAc (3 x 150 mL) ¥ DCM (3 x 150 mL) & F=3)]

=

Mo oot =

o

A SR (413 g, 99%)S A nPEEA AU, o|AL TS wAdA H7 AAYe] AHATH. H NR
(400 MHz, CDCly) & 3.77 (s, 3H), 5.80 (s, 2H), 6.83 (d, J = 8.66 Hz, 2H), 7.61 (d, J = 8.66 Hz, 2H),
8.41 (s, 1H), 9.10 (d, J = 2.13 Hz, 1H), 9.26 (d, J = 2.13 Hz, 1H), 10.21 (s, 1H). [M+H] = 336.2.

A B: 9-(2-FAl-5-opxtuo|Ale] S 2 [2.2. 1] ek-5-A W & )-6-(4-w SA A ) 9] 2] = [3,2-e][1,2, 4] Eg]o} &2
[1,5-c]9gnd-5(6H)-&. 6-(4-HEA| w2 ) 5-L2-5,6-t]3lo| = 2T T £[3,2-e][1,2,4] Eg]o}Z2[1,5-c] T
g d-9-7tB & HEte] = (49 mg, 0.15 mmol), 2-2A}-5-o}x}utolAlo]ZF=[2.2.1131E (49 mg, 0.36 mmol),
ACN (1 mL), TEA (0.051 mL, 0.37 mmol) 2 OMIEJ (0.040 mL, 0.69 mmol)& X8}l 10 ¥ &9+ wHkTE,
UJEF Aolx-rzZslol=gto|= (18 mg, 0.29 mmo )E Frtelal E3ES 18 AIZF FoF A2oA uwtgg. &
FES WESR gXsta, o7sta, 3 HPLCE gAste] HA S3HE (35 mg, 45%)S ETEFLZolAEA
doma WAl pFEEA Atk H NMR (400 MHz, CDCly) & 2.25 (d, J = 11.42 Hz, 1H), 2.43 (br s,
1H), 3.44-3.63 (m, 2H), 3.76 (s, 3H), 3.91 (d, J = 10.42 Hz, 1H), 4.37-4.53 (m, 3H), 4.56-4.65 (m,
1H), 4.73 (s, 1H), 5.74 (s, 2H), 6.76-6.91 (m, 2H), 7.60 (d, J = 8.78 Hz, 2H), 8.38 (s, 1H), 8.83 (s,
1H), 9.08 (s, 1H). [M+H] = 419.2.

AAd 35 WA 645 HAEZ MA EF € Ak XFo =2 Ao 349 AR WAoo 2 grEoF T,

FARNES] 35. O-((dueoln ) wE)-6-(4-HlEA A2 ) 2] =[3,2-e][1,2,4] ER]o}=2[1,5-c] ¥ 2 v -
5(6H)—=

1H NMR (DMSO-ds) & 2.80 (s, 6H), 3.70 (s, 3H), 4.50 (s, 2H), 5.60 (s, 2H), 6.86 (d, J = 7.0 Hz, 2H),

7.38 (d, J=7.0Hz, 2H), 8.66 (s, 1H), 8.84 (d, J = 1.8 Hz, 1H), 8.89 (d, J = 1.8 Hz, 1H), 9.89 (br
s, 1H). [M+H] = 365.2.

AAe 36. 9-(((25,6R)-2,6-tHE REe] =) w| e )-6-(4-H| EA A )9 2] = [3,2-e][1,2,4] Eg|o}ZEE[1,5-c] Y
) d-5(6H)-<.
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O
/@ﬁN/U\N/N\>
~0 N7 ‘ =N
.
\|/\N

I NIR (400 MHz, CDCl;) & 1.23 (d, J = 6.27 Hz, 6H), 2.39-2.52 (m, 2H), 3.35 (d, J = 11.42 Hz, 2H),

3.77 (s, 3H), 4.31 (br s, 2H), 4.34-4.45 (m, 2H), 5.74 (s, 2H), 6.83 (d, J = 8.53 Hz, 2H), 7.62 (d, J
= 8.53 Hz, 2H), 8.38 (s, 1H), 8.90 (d, J = 2.26 Hz, 1H), 9.34 (d, J = 2.13 Hz, 1H), 13.90 (br s, 1H).
[MtH] = 435.3.

Aol 37, 6-(4-w| EA M E)-0-((4-H B3 A 2hxl-1- ) v ) 9] 2] = [3,2-e][1,2, 4] Eg]olE = [1,5-c | 2 d-
5(6H)-=.

0
lopes
~0 N7 | N
AN
N
A

' NMR (400 MHz, CDCls) & 2.89 (s, 2H), 3.11 (br s, 3H), 3.40 (br s, 2H), 3.78 (s, 2H), 3.95 (s, 1H),

5.76 (s, 1), 6.85 (d, J = 8.53 Hz, 1), 7.60 (d, J = 8.41 Hz, 1H), 8.38 (s, 1), 8.72 (s, 1H), 8.76
(s, 1. [MHI] = 420.2.

Al 38, 9-((3,3-trE & ) v E)-6-(4-v FA ) 9 2 = [3,2-e][1,2 4] E2]o}E 2[1,5-c] ¥ 2] | Hl -
5(6H)-.

(0]
/©/\N/U\N’N\>
~0 NZ =N
-

N
O\/\T
1H NMR (400 MHz, CDClz) & 1.65 (s, 6H), 3.12 (br s, 2H), 3.23-3.73 (m, 4H), 3.76 (s, 3H), 4.00 (br s,

2H), 5.73 (s, 2H), 6.75-6.90 (m, 2H), 7.59 (d, J = 8.66 Hz, 2H), 8.37 (s, 1H), 8.81 (d, J = 1.88 Hz,
1H), 9.03 (d, J =2.01 Hz, 1H). [M+H] = 435.3.

AAld 39, 9-((2, 2~ &2 ) v ") -6-(4-v S A ) 9 2] = 3, 2-e][1,2, 4] E&] k£ 2 [1,5-c] ¥ v d -
5(6H) -
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O

" NMR (400 MHz, CDCly) & 1.40 (br s, 6H), 3.22-3.68 (m, 4H). 3.77 (s. 3H). 3.93-4.18 (m, 2H), 4.41
(br s, 2H), 5.74 (s, 20), 6.74-6.91 (m, 2H), 7.61 (d, J = 8.66 Hz, 2H), 8.39 (s, 1H), 8.79 (d, J =
2.13 Hz, 1H), 9.05 (d, J = 2.01 Hz, 1H). [M+H] = 435.2.

A A] o 40. 9-((2-NEd R ZH )W )-6-(4-HFA N I g = [3,2-e][1,2, 4| EF]o}ZZ[1,5-c] I v d-
5(6H)-2

1
_N
N~ N Y
\O/©/N\/ =N
o I
//\W//\N
o

2.58 (t, J=11.17 Hz, 1H),

'H MR (400 MHz, CDCl3) & 0.97 (t, J = 7.47 Hz, 3H), 1.42-1.63 (m, 2H),

2.80-3.02 (m, 1H), 3.50 (dd, J = 19.95, 11.04 Hz, 2H), 3.77 (s, 3H), 3.81-3.95 (m, 1H), 3.99-4.16 (m,
2H), 4.37 (s, 2H), 5.74 (s, 2H), 6.76-6.91 (m, 2H), 7.51-7.68 (m, 2H), 8.39 (s, 1H), 8.80 (d, J = 2.26

Hz, 1H), 9.05 (d, J = 2.26 Hz, 1H). [M+H] = 435.2.
AAld 41, 9-((2,5-YME R ZE o)W E)-6-(4-mFA ) I £ [3,2-e][1,2,4] E&]o}ZZ[1,5-c]H v H -
5(6H)-2

1
_N
gN N\\>
\O NZ I N
N
N
T

' NMR (400 MHz, CDCl3) & 1.25 (d, J = 6.27 Hz, 3H), 1.55 (d, J = 6.65 Hz, 3H), 2.80 (t, J = 10.98 Hz,

1H), 3.26 (d, J = 12.05 Hz, 1H), 3.59 (d, J = 6.40 Hz, 1H), 3.78 (d, J = 14.56 Hz, 1H), 3.74-3.83 (m,
4H), 4.05-4.18 (m, 1H), 4.23-4.36 (m, 2H), 5.74 (s, 2H), 6.78-6.92 (m, 2H), 7.55-7.70 (m, 2H), 8.32-
8.46 (m, 1H), 8.85 (d, J = 2.13 Hz, 1H), 9.13 (d, J = 2.01 Hz, 1H). [M+H] = 435.2.

AAE 42, 6-(4-HEAE)-9-((2,2,6,6-H EStEF e R E e ) wE) v 2 = [3,2-e][1,2 4] EZo}ER[1,5-
cl9 ] mE-5(6H)-&.
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X
~N
N N \>
\OQT/ | =N
.
F
F%/\N
o%
FF

' NIR (400 MHz, CDCl;) & 3.08 (t, J = 8.16 Hz, 4H), 3.77 (s, 3H), 3.95 (s, 2H), 5.76 (s, 2H), 6.79-

6.89 (m, 2H), 7.57-7.67 (m, 2H), 8.38 (s, 1H), 8.62 (d, J = 2.26 Hz, 1H), 8.78 (d, J = 2.26 Hz, 1H).
[MtH] = 479.1.

AAd 43, 9-(8-LAl-3-ofAputolAbo] F 2 ([3.2. 1] E-3-d ] )-6-(4-H| ZA A A ) 9 8] = [3,2-e][1,2,4] EF o}
Z=2[1,5-c]¥ 2 md-5(6H)-.

L

I NR (400 MHz, CDCl3) & 2.07-2.14 (m, 2H), 2.34-2.39 (m, 2H), 3.09 (dd, J = 11.98, 2.70 Hz, 2H),

3.48 (d, J = 11.67 Hz, 2H), 3.77 (s, 3H), 4.37 (s, 2H), 4.53 (br s, 2H), 5.74 (s, 2H), 6.83 (d, J =
8.66 Hz, 2H), 7.60 (d, J = 8.66 Hz, 2H), 8.39 (s, 1H), 8.78 (d, J = 2.13 Hz, 1H), 9.01 (s, 1H). [M+H]

= 433.3.
AN 44. 6-(4-m =AM 2)-9-((1-H & -8-3AL-1,2-t] o} A3 2[4, 5] vl zH-2-L) v & ) 9] 2] = [ 3, 2-
ell1,2,4]Ed]o}Z&2[1,5-c]9 g m]H-5(6H)-<.

(0]

N

I NIR (400 MHz, CDCl3) & 1.93 (br s, 2H), 2.06 (td, J = 12.36, 4.89 Hz, 2H), 2.39 (t, J = 7.34 Hz,

2H), 3.00 (s, 3H), 3.34 (t, J = 7.47 Hz, 2H), 3.42-3.53 (m, 2H), 3.77 (s, 3H), 4.10 (dd, J = 11.61,
4.71 Hz, 2H), 4.60 (s, 2H), 5.75 (s, 2H), 6.76-6.90 (m, 2H), 7.61 (d, J = 8.66 Hz, 2H), 8.39 (s, 1H),
8.68 (d, J=2.13 Hz, 1H), 8.81 (d, J = 2.13 Hz, 1H). [M+H] = 476.3.

AAlel 450 6-(A-mEAAE)-9-((2-mE RE e )M E) v 2 =3, 2-e][1,2, 4] EE]o}E 2 [1,5-c] ¥ 2] -
5(6H)-<.
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I NMR (400 MHz, CDCl3) & 1.24 (d, J = 6.27 Hz, 3H), 2.55 (¢, J = 11.11 Hz, 1H), 2.90 (td, J = 11.26,

4.58 Hz, 1H), 3.41-3.57 (m, 2H), 3.77 (s, 3H), 3.97-4.14 (m, 3H), 4.28-4.44 (m, 2H), 5.74 (s, 2H),

6.83 (d, J = 8.66 Hz, 2H), 7.60 (d, J = 8.66 Hz, 2H), 8.39 (s, 1H), 8.78 (s, 1H), 9.01 (s, 1H). [M+H]
=421.2.

A A] o 46. 6-(4-HEAMA)-9-((3-HEEET )M E) T = [3,2-e][1,2, 4] E]o}&E2[1,5-c] I g d-
5(6H)-<.

I NMR (400 MHz, CDCly) & 1.63 (d, J = 6.53 Hz, 3H), 3.28 (d, J = 11.80 Hz, 2H), 3.77 (s, 3H), 3.82-

4.20 (m, 6H), 5.74 (s, 2H), 6.83 (d, J = 8.66 Hz, 2H), 7.60 (d, J = 8.66 Hz, 2H), 8.39 (s, 1H), 8.81
(d, J=1.76 Hz, 1H), 9.03 (s, 1H). [M+H] = 421.3.

A A4 47. 9-(((2S,6R)-2, -t e R Z g ) W& ) -6-4-H S A Wl 2 )-[1,2 4] Ego}F2[1,5-c] ZH| g ¢~
5(6H)-<.

W

\‘/\N
v
1H NMR (400 MHz, CDCls) & 1.24 (d, J = 6.15 Hz, 6H), 2.68 (t, J = 10.98 Hz, 2H), 3.57 (d, J = 11.42

Hz, 2H), 3.75 (s, 8H), 4.00 (dd, J = 9.85, 6.09 Hz, 2H), 4.53 (br s, 2H), 5.69 (s, 2H), 6.81 (d, J =
8.41 Hz, 2H), 7.57 (d, J = 8.41 Hz, 2H), 8.50 (s, 1H), 9.11 (s, 1H). [MtH] = 436.2.

AR 48, 6-(4-mEAIAA)-9-((4-E-1, 4-opAlA-1-d) &) F = [3,2-e][1,2, 4] EFo}EE[1,5-c]F
1 -5(6H) <.
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I NR (400 MHz, DMSO-ds) & 1.92-2.20 (m, 2H), 2.85 (s, 3H), 2.85-3.75 (m, 11H), 4.11-4.46 (m, 2H),

5.61 (s, 2H), 6.87 (d, J = 8.66 Hz, 2H), 7.40 (d, J = 8.41 Hz, 2H), 8.66 (s, 1H), 8.72-8.88 (m, 2H).
[M+H] = 434.2.

Ao 49, 9-((1,4-SAMA|F-4-LA )W E ) -6-(4-w EA N A ) I 2] = [3,2-e][1,2,4] ER]o}E 2 [1,5-c] 9] 2P &1~
5(6H)-<.

O
- N/U\N,N\>

S
[N

' NR (400 MHz, DMSO-ds) & 2.02-2.19 (m, 2H), 3.21-3.49 (m, 4H), 3.51-3.79 (m, 13H), 4.58-4.72 (m,

2H), 5.61 (s, 2H), 6.88 (d, J = 8.66 Hz, 2l), 7.40 (d, J = 8.66 Hz, 2H), 8.68 (s, 1H), 8.89 (s, 1H),
8.94 (s, ). [MHH] = 421.2.

AT 50, 9-((4-obAlE -1, 4-tobAl d-1-2) v &) -6-(4-wl 5 A1l ) 9] 2] ;= 3, 2-e][1,2, 4] E2]o}E 2 [1,5-c] 9]
2 H-5(6H) -2 .

O
/@AN)‘\N‘N\>
~o0 N7 =N
]

IS
N
H MR (400 MHz, DMSO-ds) & 2.00-2.22 (m, 5H), 3.05-3.67 (m, 8H), 3.72 (s, 3H), 4.53-4.72 (m, 2H),

5.61 (s, 2H), 6.88 (d, J = 8.41 Hz, 2H), 7.41 (d, J = 8.41 Hz, 2H), 8.68 (s, 1H), 8.87 (s, 1H), 8.91
(s, 1H). [M+H] = 462.3.

Arjel 51, 9-((Ate] 2= FAA () obr] ) W )-6-(4-w| S A E) 9] 2] = [3,2-e][1,2, 4] ER]o}E=[1,5-¢]¥] g
H e -5(6H) <.
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' NVR (400 MHz, DMSO-d;) & 1.10-1.72 (m, 6H), 1.81-1.96 (m, 2H), 1.99-2.21 (m, 2H), 2.61-2.67 (m,

3M), 3.33-3.41 (m, 1H), 3.72 (s, 3H), 4.38-4.73 (m, 2l), 5.62 (s, 2H), 6.87 (d, J = 8.66 Hz, 2H), 7.40
(d, J=8.53 Hz, 2H), 8.68 (s, 1H), 8.90 (s, 1H), 8.94 (s, 1H). [M+H] = 433.3.

e 52, 6-(4-mIS A ) -9-((4-vl S5 A ) sl e D -1-) v &) 9] 2] &= [3,2-e] [1,2, 4] E¥]o}E 2 [1,5-c]¥] ] v E
-5(6H)—.

HONMR (400 MHz, DMSO-dy) & 1.42-1.59 (m, 1H), 1.72-1.86 (m, 1H), 1.98-2.09 (m, 1H), 2.15-2.25 (m,
1H), 2.99-3.21 (m, 2H), 3.23-3.30 (m, 3H), 3.35-3.52 (m, 2H), 3.53-3.61 (m, 1H), 3.72 (s, 3H), 4.50-
4.61 (m, 2H), 5.61 (s, 2H), 6.87 (d, J = 8.53 Hz, 2H), 7.40 (d, J = 8.66 Hz, 2H), 8.68 (s, 1H), 8.83-
8.92 (m, 2H). [M+H] = 435.2.
A 53, 6-(4-H]| =AM A )-9-((W € (H Eg}slo] &2 -20-3] 2h-4- )oln]) =) v &l ) 1] 2] = [3,2-e][1,2,4] E&]o}
Z2[1,5-c]F 2 d-5(6H)-2.

O
N
~ I = ) =N
e} N \
-
N
)

MR (400 MHz, DMSO-ds) & 1.74-1.92 (m, 2H), 1.98-2.12 (m, 2H), 2.64-2.71 (m, 3H), 3.32-3.44 (m,

2H), 3.59-3.81 (m, 4H), 3.99-4.10 (m, 2H), 4.37-4.49 (m, 1H), 4.69-4.79 (m, 1H), 5.62 (s, 2H), 6.87
(d, J = 8.66 Hz, 21), 7.40 (d, J = 8.53 Hz, 2H), 8.68 (s, 1H), 8.90 (s, 1H), 8.95 (s, 1H). [M+H] =
435.2.

A 54, 6-(4-w|EAHE)-9-((4-(2-v SA &) A H 2R -1-L) e ) F 2 =[3,2-e][1,2, 4] E]o}E=[1,5-
c]19 g a-5(6H)-&.
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g

' NMR (400 MHz, DMSO-d;) & 2.54-2.75 (m, 2H), 2.86-3.21 (m, 4H), 3.26-3.33 (m, 5H), 3.35-3.55 (m,

2H), 3.65 (t, J =4.71 Hz, 2H), 3.72 (s, 3H), 3.85-3.94 (m, 2H), 5.60 (s, 2H), 6.87 (d, J = 8.53 Hz,
2H), 7.39 (d, J =8.41 Hz, 2H), 8.64 (s, 1H), 8.64-8.67 (m, 1H), 8.75-8.78 (m, 1H). [M+H] = 464.3.
Al 55, 9-((o]aZz2d (2-vEA o E)obn] ) e )-6-(4-vl 5 A Ml ) ¥ 2] == [3,2-e][1,2, 4] E]o}E R [1,5-
c] o2 d-5(6H) -

O
ooty
|
N
/O

H MR (400 MHz, DMSO-d;) & 1.27-1.47 (m, 6H), 3.14-3.20 (m, 1H), 3.22 (s, 3H), 3.41-3.56 (m, 4H),

3.72 (s, 4H), 4.48-4.67 (m, 2H), 5.61 (s, 2H), 6.87 (d, J = 8.53 Hz, 2H), 7.40 (d, J = 8.66 Hz, 2H),
8.68 (s, 1H), 8.91 (s, 1H), 8.97 (s, 1H). [M+H] = 437.2.

Aol 56, 6-(4-| A E)-8-((4-Hm B3 A 2hxl-1-d ) v ) I 2] = [2,3-e][1,2, 4] Eg]otE = [1,5-c | 2 d-
5(6H)-=.

(@]
N
N N \>
~o AN =N
> _N
)
N
|
1H NMR (400 MHz, DMSO-d;) & 2.79 (s, 5H), 2.93 (br s, 3H), 3.55 (d, J = 10.29 Hz, 30H), 3.75 (s, 6H),

3.78 (s, BH), 3.99 (s, 2H), 5.55 (s, 2H), 6.92 (d, J = 8.78 Hz, 2H), 7.37 (d, J = 8.66 Hz, 2H), 7.92
(s, 1H), 8.64 (s, 1H). [M+H] = 420.2.
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AAld 57, 6-(4-HEA MR -8-(EE ] =rE) 92 =[2,3-][1,2, 4] E]o}EZ[1,5-c] ¥ 2 v|d-5(6H) 2.

oSS
\O Z =N

>~ _N
)
(@]
1H NMR (400 MHz, DMSO-ds) & 2.99 (br s, 4H), 3.74 (s, 4H), 3.76-4.06 (m, 12H), 4.41 (br s, 2H), 5.57

(s, 2H), 6.90 (d, J = 8.66 Hz, 2H), 7.39 (d, J = 8.66 Hz, 2H), 8.22 (br s, 1H), 8.68 (s, 1H), 8.77 (s,

1H). [M+H] = 407.2.

A e 58.

6-(4-mSA M H)-8-(v w2l d-1-d e ) I 2] = [2,3-e][1,2,4] E]o}E 2 [1,5-c ]9 2] P -5(6H) .

' NIR (400 MHz, CDCls) & 1.91 (br s, 2H), 2.14 (br s, 2H), 2.65 (br s, 2H), 2.77-3.00 (m, 2H), 3.50

(br s, 2H), 3.79 (s, 3H), 4.28 (s, 2H), 5.73 (s, 2H), 6.89 (d, J = 8.53 Hz, 2H), 7.47 (d, J = 8.16 Hz,
2H), 8.55 (s, 1H), 8.60 (s, 1H), 8.80 (br s, 1H). [M+H] = 405.2.

Ao 59, 6-(4-HEA A )-8-(E] &g eI =[2,3-e][1,2,4]EFo}EZ[1,5-c] ¥ ] H-5(6H) .
O
O
\O 7 =N
~__N
B
s

' NMR (400 MHz, CDCl3) & 2.91 (br s, 4H), 3.20 (br s, 4H), 3.67 (s, 3H), 4.21 (s, 2H), 5.57 (s, 2H),

6.77 (d, J = 8.66 Hz, 2H), 7.27 (d, J = 8.53 Hz, 2H), 8.41 (br s, 1), 8.44 (s, 1), 8.52 (s, 1H).
[M+H] = 423.2.

Aol 60, 8-(((28,6R)-2,6-Hr R E ] )l )-6-(4-F SAMIA) ¥ 2] & [2,3-e][1,2, 4] EZ]o}E 2 [1,5-c]¥]
2 Y -5(6H) -2 .

(e}
jep e
\O =z I N
~. N
)
K o~
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I NIR (400 MHz, CDClz) & 1.10 (d, J = 6.27 Hz, 6H), 2.28 (t, J = 11.23 Hz, 2H), 3.16 (d, J = 11.42

Hz, 2H), 3.67 (s, 3H), 3.85-4.02 (m, 2H), 4.20 (s, 2H), 5.51 (s, 2H), 6.76 (d, J = 8.66 Hz, 2H), 7.25
(d, J=8.53 Hz, 21), 8.31 (s, 1), 8.42 (s, 1), 8.53 (s, 1H). [MHI] = 435.3.

ATl 61, 6-(4-mH A )-9-(((2-HFA &) () obr| e )l ) ¥ 2] == [3,2-e] (1,2, 4] E]o}E 2 [1,5-c]¥]
2 g -5(6H) -2 .

(0]
fepes
)
3
0O

1
H NMR (400 MHz, DMSO-ds) & 2.79 (s, 3H), 3.33 (s, BH), 3.72 (s, 5H), 4.44-4.71 (m, 2H), 5.61 (s, 2H),

6.87 (d, J = 8.66 Hz, 2H), 7.40 (d, J = 8.66 Hz, 2H), 8.68 (s, 1H), 8.85-8.90 (m, 1H), 8.91-8.96 (m,
1H). [M+H] = 409.2.

A 62.
7=((6-(4-"1 =AM ) -5~ 225, 6-T] o] = 23] 2] 2 [3,2-e][1,2, 4] E2]okE 2 [1,5-c] ¥ g v d-9-) v &) Bl &
ghatol =2 -1H-SAFE R [3,4-a] 9] 2hxl-3 (o).

H MR (400 MHz, DMSO-ds) & 2.90-3.44 (m, 4H), 3.65-3.82 (m, 5H), 3.91-4.49 (m, 5H), 5.61 (s, 2H),
6.87 (d, J =8.66 Hz, 2H), 7.40 (d, J = 8.53 Hz, 2H), 8.66 (s, 1H), 8.70-8.88 (m, 2H). [M+H] = 462.2.

AAlel 63, 9-(((28,55)-2,5-H i & 2] ) W E)-6-(4-m S A A) 9] 2] =3, 2-e][1,2, 4] E2]o}E 2 [1,5-c] ]
Zrd-5(6H)-+.

1
H NMR (400 MHz, CDCl3) & 1.16 (m, 6H), 2.36 (br s, 2H), 2.84 (br s, 1H), 3.61-3.74 (m, 3H), 3.77 (s,

3H), 3.82 (br s, 1H), 5.75 (s, 2H), 6.83 (d, J = 8.66 Hz, 2H), 7.62 (d, J = 8.53 Hz, 2H), 8.36 (s,
1H), 8.63 (br s, 1H), 8.75 (br s, 1H). [MtH] = 435.3.

AAlel 64, 9-(((2R,5R)-2,5-H Ml & 2] ) W &) -6-(4-m S A A) 9] 2] ;= [3,2-e][1,2, 4] E2]o}E 2 [1,5-¢c] ]
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29 -5(6H) -

O
/©/\N/U\N’N\>
<

1
H NMR (400 MHz, CDCl3) & 1.15 (m, 6H), 2.36 (br s, 2H), 2.83 (br s, 1H), 3.60-3.74 (m, 3H), 3.77 (s,

4H), 3.83 (d, J = 9.41 Hz, 1H), 5.75 (s, 2H), 6.83 (d, J = 8.66 Hz, 2H), 7.62 (d, J = 8.53 Hz, 2H),
8.36 (s, 1H), 8.63 (br s, 1H), 8.74 (br s, 1H). [M+H] = 435.3.

A e 65.
6-(4-m S A E)-9- (I A eI -1-Ld W d ) 9 2] ;= [3,2-e] [ 1,2, 4] Ee]o}E = [1,5-c] ¥ 2] M| -5(6H) =

A AL tert-FE 4-((6-(4-HEA WA )-5-8 -5 6-U) o] =23 2] = [3,2-e][1,2,4] Eg|o}Z£ 2 [1,5-c] ¥ g v]
d-9-e)weE) dFepzl-1-7tE A H ol E. 9-BER-6-(4-wEA M) I E[3,2-e][1,2,4] EFo}ER[1,5-c] ¥ &
JH-5(6H)-2 (HAldl 1, 562.00 mg; 1.46 mmol), ZF ((4-(tert-F-5A7tR )3 #Hzl-1-d)HE) EL| &+
o ZRIE (568.00 mg: 1.86 mmol), TIAF]ZFEENA(2' 4" 6'-Egjo]lAZaAutoldd-2-U)FE23 (60.00

mg; 0.13 mmol;), Pd(OAc)s (30.00 mg; 0.13 mmol), Csy,COs (1.76 g; 5.40 mmol), ¥ B7}x~" Y45 (9:1;
10 mL)S& 1 AR ZFskar 80 TolA 4 9 B¢t 71, E8E 24 stollA =58k, AA (FCC, Si0,

d

20-100% EtOAc/EH) = %A 3}3tE (216 mg, 29%)= LAUAT}.

WA B, 6-(4-HEA WA )-9- (uM]E}X -1-dueE) A2 = (3,2-e][1,2,4] ER]o}EZ[1,5-c]F 2] 7 -5(6H) -
tert—+g 4-((6-(4-HEA i 2)- éﬁﬁﬂaﬂEiﬂﬂ¢32wHLZ4Eﬂ4§ilﬁfﬂﬂﬂﬂﬂ—
eI H A -1-7H5 A Yol E (216 mg, .427 mmol)E DCM (3.00 mL) ¥ 2,2,2-Eg|ZF Q. ZolAEAE (3.00
mL)oﬂH 1 AZF Bt wuksta [ shollA] sF3ste] Al 3H3HE (227.00 mg; 30.03 %)< Ith. oHs =4
o] BB (35 mg)E< 3 HPLC (10-70% ACN/Z)E AAste] ZA 33FE (19.00 mg; 2.51 %)L WA Rk A
o1olth. 'H NMR (400 MHz, CDCl, 2 DMSO-d;) & 2.74 (br s, 4H), 3.11 (br s, 4H), 3.65 (d, J = 2.01 Hz,
3H), 3.96 (br s, 2H), 5.62 (s, 2H), 6.71 (dd, J = 8.72, 1.95 Hz, 2H), 7.47 (dd, J = 8.66, 1.88 Hz,
2H), 8.25 (d, J =2.01 Hz, 1H), 8.51 (s, 1H), 8.58-8.71 (m, 1H), 9.84 (br s, 1H). [M+H] = 406.2.

AAd 66 HAG MA EF E A} XHgoz, HAAd 659 FAISE WA ow grEo ),

Al 66, 9-(((3S,5R)-3,5-tl W g ) #H| @} 2 -1-U ) W & )-6-(4-H| EA A 2 ) 9] 2] = [3,2-e][1,2, 4] ETo}Z &
[1,5-c]¥ 2l d-5(6H) 2.
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' NMR (400 MHz, DMSO-ds) & 1.18 (d, J = 6.53 Hz, 6H), 2.12 (t, J = 11.80 Hz, 2H), 3.03 (d, J = 10.29

Hz, 2H), 3.34 (br s, 2H), 3.72 (s, 3H), 3.81 (br s, 2H), 5.60 (s, 2H), 6.87 (d, J = 8.66 Hz, 2H), 7.39
(d, J=28.66 Hz, 2H), 8.21 (d, J = 8.53 Hz, 1H), 8.62 (d, J = 2.13 Hz, 1H), 8.64 (s, 1H), 8.76 (d, J =
2.13 Hz, 1H), 8.95 (br s, 1H). [M+H] = 434.2.

Al 67, 6-(4-HEA A )-9-((4-((THF-3-<) Hl ) 9 o eh 21 -1-) Al &) F 2] = [3,2-e][1,2 4] ER]o} £ =
[1,5-c]¥ 2w e-5(6H)-

A T2 AAd 34, ©A B o GAME WA o= AZF. H NMR (400 MHz, CDCls 2 DMSO-ds) & 1.68

(dd, J = 12.49, 6.96 Hz, 1H), 2.13 (d, J = 6.02 Hz, 1H), 2.69 (d, J = 6.27 Hz, 1H), 2.80-3.07 (m, 6H),
3.19-3.52 (m, 2H), 3.57-3.73 (m, 3H), 3.59-3.70 (m, 2H), 3.70-3.82 (m, 2H), 3.88 (t, J = 7.47 Hz, 1H),
3.99-4.67 (m, 7H), 5.63 (s, 2H), 6.72 (d, J = 8.66 Hz, 2H), 7.48 (d, J = 8.41 Hz, 2H), 8.15-8.31 (m,
1H), 8.55 (br s, 1H), 8.63 (br s, 1H). [MtH] = 490.3.

Al 68, 6-(4-mSAME)-9-((4-(ME 2 2 d) A Hepxl-1-D)mE) 2] =3, 2-e][1,2, 4] E]o}E 2 [1,5-
cl9 2 v e -5(6H) 2.

O

A,

OB
\O NZ =N

6-(4-M EA A ) -9-((4-(m e A T ) o2} -1-)w e a2 = [3,2-e][1,2, 4] EF]o}=Z[1,5-c] v d-
5(6H)-<.  6-(4-"ISAMIA)-9- (A H e -1-d ) T =[3,2-e][1,2,4] E&]o}Z2[1,5-c] 3 Z 1] D -5(6H) -
(A Al 65, 34 mg, 0.09 mmol), ACN (1 mL), TEA (75 ul, 0.53 mmol), ¥ wWgt A¥d F=Z&o]= (50 mg,
0.44 mmol)S %8sl BFELS 4 A7F Hob wargh. whe (o T E3 oFgct. g4 (WPLC, B
Z 10-70% ACN)Z TA|l 83 (17 mg, 33%)< WA 1@E=A Ak, H NMR (400 MHz, CDCls = DMSO-ds)
§ 2.48 (d, J=1.63 Hz, 2H), 2.76 (d, J = 2.26 Hz, 3H), 3.09 (br s, 4H), 3.54 (br s, 4H), 3.65 (d, J
= 2.51 Hz, 31), 4.21 (br s, 2H), 5.63 (d, J = 1.76 Hz, 2H), 6.72 (dd, J = 8.78, 2.26 Hz, 2H), 7.47
(dd, J = 8.66, 2.38 Hz, 2H), 8.26 (d, J = 2.38 Hz, 1H), 8.85 (br s, 1H), 9.00 (br s, 1H). [M#H] =
484.2.

_82_



S=54 10-2191816

AAo 69 R 71E HAEZ /A EFD € A XFo R, A4 687 FAMG B oE gHEo F ),
A A] o 69.

4-((6-(4-H EA] [3,2-€][1,2,4]Ed]o}Z=2[1,5-c] T d-9-)u el )-

085525, 6-clshol= 2312l =

CDCl; 2 DMSO-ds) & 2.70 (d, J = 2.64 Hz, 6H), 3.13 (br s, 4H), 3.40-3.59 (m, 4H),

4.32 (br s, 2H), 5.60 (s, 2H), 6.69 (dd, J = 8.72, 2.45 Hz, 2H), 7.39-7.59
9.08 (br s, 1H). [MtH] = 513.2.

H NMR (400 MHz,

3.63 (d, J = 2.76 Hz, 3H),
(m, 2H), 8.24 (d, J=2.89 Hz, 1), 8.93 (br s, 1H),
Al 70, 6-(4-HEAHME)-9-((4-(2,2,2-E S F o 2olA ) vy g -1-d)weE)d g =
o}Z R [1,5-c]¥ g Tl-5(6H) 2.

[3,2-el[1,2,4]E%]

0

ope

~o NN
|

2 DMSO-d;) & 2.94 (br s, 4H), 3.64 (s, 3H), 3.80 (br s, 4H), 4.07 (br s, 2H),

H NMR (400 MHz, CDCls
OH), 8.24 (s, 1), 8.76 (br s, 1H), 8.90 (br s,

5.61 (s, 2H), 6.61-6.78 (m, 2H), 7.45 (d, J = 8.66 Hz,
). [M+H] = 502.2.

AAle 71 6-(A-vI S A -9-((4-(THF-3-7FR ) J) A ep 3l -1-d) W &) 7] 2] := [3, 2-e ] [1,2, 4] E=] o} £ = [1,5-
c] o2 d-5(6H) -

O
Y
I, \ B

I NMR (400 MHz, CDCl; ¥ DMSO-ds) & 1.89-2.20 (m, 2H), 2.88-3.25 (m, 5H), 3.36-3.64 (m, 4H), 3.68 (d,
3H), 3.72-3.95 (m, 4H), 4.26 (br s, 2H), 5.65 (br s, 2H), 6.74 (d, J = 7.78 Hz, 2H), 7.50

J =0.88 Hz,
8.88 (br s, 1), 9.09 (br s, 1H). [M+H] = 504.3.

(d, =7.65 Hz, 2H), 8.28 (d, J = 1.00 Hz, 1H),
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AA e 72, 6-(4-vEA A )-9-(EEZ2 g v e) 2 = [3,2-e][1,2,4]Eg|o}Z 2 [1,5-c] ¥ v Y -5(6H) -2

SA A 6-(4-Wl B A )-5-% 45, 6-T]sto| =2 7] 2 = [3,2-e][1,2 4] E&] o} L2 [1,5-¢] I W] I -8-7} B & ul| 5}
1=, 8- (uIEAE)-6-(4-v A M A) 9 & =[3,2-e][1,2, 4] E&]o}ER[1,5-¢ 3131 PIE-5(6H) -2 (Al
3, 682 mg, 1.79 mmol), THF (20 mL), & (5 mL) 2 12 N @4k (3 nl)S Zgatar A2ox 20 A7k &k myt
gt EFes wuskd AHEFOR pll 88 A A ¢ vé‘r/\]ﬁﬂr EFES & (20 mb)E 343k EtOAc
(3 X 20 nL)E FEF}. 1 FEEe A=A (MgS0y), 58kl x4 3eE (516 mg, 77%)S FH F

(]

N ol
o (M

=
I

o7 dar, o|AS F7F AAGel AREET). I NR (400 MHz, CDCly) & 38.73-3.81 (m, 3H), 5.83, (s,

2H), 6.85 (d, J = 8.66 Hz, 2H), 7.64 (d, J = 8.53 Hz, 2H), 8.03 (d, J = 7.78 Hz, 1H), 8.42 (s, 1H),
8.83 (d, J=7.91Hz, 1H), 10.22 (s, 1H). [M+H] = 336.1.

9A B 6-(4-WEAMA)-8-(EEF e E[3,2-e][1,2,4] EFo}Z2[1,5-c] 9 v d-5(6H)-&. A
3o Ao 34, WA B oA 71AE vkl o] AZ=ATE. H NMR (400 MHz, CDCly) & 3.47 (br s, 2H),

3.76 (s, 3H), 3.79-3.82 (m,2H), 3.87 (br s, 4H), 4.41 (s, 2H), 5.78 (s, 2H), 6.82 (d, J = 8.66 Hz,
2H), 7.30 (d, J =9.29 Hz, 2H), 7.72 (d, J = 7.91 Hz, 1H), 8.44 (s, 1H), 8.76 (d, J = 7.91 Hz, 1H).
[MtH] = 407.2.

AAS 73 WA 80& AAW AN 2 L A ABom, AN 729 FA1E BN o= WA,

AAlel 73, 8-(((2S,6R)-2,6-H M & 2] ) W E)-6-(4-m S A A) ] 2] =3, 2-e][1,2, 4] E2]o}E 2 [1,5-¢c]¥]
2 d-5(6H)-+.

O
-N
N N \>
\O/©:/ ] N
)
Y (o) "1y,

I NIR (400 MHz, CDCl3) & 1.12 (d, J = 6.27 Hz, 6H), 2.43 (t, J = 11.04 Hz, 2H), 3.38 (d, J = 11.67

Hz, 2H), 3.75 (s, 3H), 4.02 (dd, J = 10.23, 6.34 Hz, 2H), 4.44 (s, 2H), 5.76 (s, 2H), 6.83 (d, J =
8.66 Hz, 2H), 7.36 (d, J = 8.66 Hz, 2H), 7.70 (d, J = 7.78 Hz, 1H), 8.43 (s, 1H), 8.76 (d, J = 7.91
Hz, 1H). [M+H] = 435.3.

AAld 74, 6-U-HIEAIE)-8-(((B-HE SAE-3-) e ol )W E) I 2 £ [3,2-e][1,2,4] ET|o}ER
[1,5-c]¥ 2l d-5(6H) 2.
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I NIR (400 MHz, CDCl3;) & 1.31 (s, 3H), 3.11 (s, 2H), 3.74 (s, 3H), 4.32-4.40 (m, 4H), 4.56 (s, 3H),

5.81 (s, 2H), 6.80 (d, J = 8.53 Hz, 2H), 7.30 (d, J = 8.66 Hz, 2H), 7.60 (d, J = 7.91 Hz, 1H), 8.42
(s, 1), 8.76 (d, J = 7.91 Hz, 1H). [M+H] = 421.2.

AAd 75, 6-(4-WEAH A )-8-((WE ((THF-3-L) W E) ol =)W e) ] 2 %= [3,2-e][1,2,4] ER]o}E2[1,5-c] ]
2 d-5(6H)-2.

I NR (400 MHz, CDCl3) & 1.54-1.69 (m, 1H), 2.06-2.30 (m, 2H), 2.69 (dt, J = 14.09, 6.95 Hz, 2H),

2.80 (s, 3H), 3.10 (br s, 2H), 3.39 (dd, J = 8.91, 6.15 Hz, 1H), 3.70-3.75 (m, 1H), 3.76 (s, 3H),
3.81-3.87 (m, 1H), 3.90 (dd, J = 8.85, 7.22 Hz, 1H), 4.51 (s, 2H), 5.76 (s, 2H), 6.83 (d, J = 8.53 Hz,
2H), 7.32 (d, J = 8.66 Hz, 2H), 7.76 (d, J = 7.91 Hz, 1H), 8.43 (s, 1H), 8.79 (d, J = 7.91 Hz, 1H).
[MtH] = 435.3.

AA e 76, 8-((Alto]ZF 2z 2 (wE)oln ) wE)-6-(4-dEA M2 )9 2] =[3,2-e][1,2,4] ET]o}Z 2 [1,5-c] Y]
2 d-5(6H)-2.

I NIR (400 MHz, CDCl3) & 0.67 (d, J = 6.53 Hz, 2H), 1.23 (d, J = 3.01 Hz, 2H), 2.42 (tt, J = 7.29,

3.75 Hz, 1H), 2.84 (s, 3H), 3.76 (s, 3H), 4.55 (s, 2H), 5.74 (s, 2H), 6.81 (d, J = 8.53 Hz, 2H), 7.36

(d, J =8.66 Hz, 2H), 7.74 (d, J = 7.78 Hz, 1H), 8.43 (s, 1H), 8.76 (d, J = 7.91 Hz, 1H). [M+H] =
391.2.

AAe 77, 6-(4-HEA M A)-8-(4-(WEAEd D) JH 2R -1-L) e F g =[3,2-e][1,2, 4] EFo}E=[1,5-
c]19gna-5(6H)-&.
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I NMR (400 MHz, CDClz) & 2.87 (s, 3H), 3.15 (br s, 4H), 3.53 (br s, 4H), 3.78 (s, 3H), 4.37 (s, 2H),

5.76 (s, 2H), 6.85 (d, J = 8.66 Hz, 2H), 7.30 (d, J = 8.66 Hz, 2H), 7.70 (d, J = 8.03 Hz, 1H), 8.44
(s, 1), 8.77 (d, J =7.91 Hz, 1H). [M+H] = 484.2.

AAld 78, 3-((il ol )W) -6-(4-HEA N E ) 9] 2| = [3,2-e][1,2, 4| EF|o}Z 2 [1,5-c] F] 21| L-5(6H) 2.

(0]
DM%,N»
~o0 NZ | =N
N
NH

1
H NMR (400 MHz, CDCls;) d 3.62 (s, 3H), 4.03 (s, 2H), 4.26 (s, 2H), 5.71 (s, 2H), 6.67 (d, J = 8.53 Hz,
2H), 7.19-7.38 (m, 10H), 8.24-8.35 (m, 1H), 8.57-8.65 (m, 1H). [M+H] = 427.3.

AAlel 79, 6-(4-vlSA ) -8-((sldobr] ) Wl ”) I 2] =3, 2-e][1,2, 4] ET] o5 2 [1,5-c] ¥ & W D -5(6H)-=.

"

' NMR (400 MHz, CDCl3) d 3.67 (s, 3H), 4.60 (s, 2H), 5.67 (s, 2H), 6.63 (d, J = 8.03 Hz, 2H), 6.73 (d,

J =18.53 Hz, 3H), 6.75-6.82 (m, 1H), 7.12 (s, 2H), 7.33-7.40 (m, 1H), 7.41-7.48 (m, 2H), 8.22-8.34 (m,
1H), 8.45-8.57 (m, 1H). [M+H] = 413.2.

Aol 80. 8-(o]AdE™-2-ArE)-6-(4-w S A A ) v 2] = [3,2-e][1,2, 4] Eg]otE2[1,5-c]F 2] md-5(6H)-
°
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' NMR (400 MHz, CDCl3) d 3.68 (s, 3H), 4.46 (br s, 3H), 4.64 (s, 2H), 5.69 (s, 2H), 6.73 (d, J = 8.53

Hz, 2H), 7.03-7.13 (m, 2H), 7.18 (s, 4H), 7.24-7.33 (m, 2H), 7.47-7.56 (m, 1H), 8.28-8.41 (m, 1H),
8.60-8.71 (m, 1H). [M+H] = 439.2.

e 81, 9-obAE-6-(4-mlFA ¥l ) ] 2] = [3,2-e][1,2,4] Ee]o}E = [1,5-c ]9 2] M -5(6H) =

1
ISR,
~o N7 N
b l
0
9-olA e -6-(4-w EA WA )T 2 E£[3,2-e][1,2,4]Eo}ZZ[1,5-c]H M H-5(6H)-=. 9-(1-o|EA 0] d)-6-(4-
HEAN D) E[3,2-e][1,2 4] Ego}ZZ[1,5-c]FFud 5(6 )-2 (A4 32, 147 mg, 0.39 mmol)S TS
A6 ml) 26N G (3 n)olA HEYAZIL 4 AIZE S Wkt E3ES 1N FASIYEFOR pll 112

A7143k8ka DM (3 X 15 mL) 2 FEAY. 238 FE2S 74 A7) aL (Mgson E23te] 122 mg (90%)2 %
A SEES S uEZzA A, H NR (400 Mz, CDCls) & 2.73 (s, 3H), 3.76 (s, 3H), 5.79 (s, 2H),

6.78-6.89 (m, 2H), 7.56-7.66 (m, 2H), 8.39 (s, 1H), 9.13 (d, J = 2.26 Hz, 1H), 9.35 (d, J = 2.26 Hz,
1H). [M+H] = 350.2.

AAd 82, 9-(1-((2S,6R)-2,6-TIHE E &g =)o g )-6-(4-HEA A ) J 2] =[3,2-e][1,2, 4] EFo}==E[1,5-
cl¥ 2 md-5(6H) 2.

9-(1-((2S,6R)-2,6-H M E & 1) o & )-6-(4-m| EAwl A ) 9] 2] = [3,2-e] [ 1,2, 4] Eg]o}E 2 [1,5-c] ¥ 27 -

5(6M)-<. 9-olAE-6-(4-WZA M A)J 2] =[3,2-e][1,2,4] Eg]o}Z2[1,5-c]¥ g d-5(6H)-< (Ao 81,
67 mg, 0.19 mmol), (25,6R)-2,6-CiH€ &% (0.060 mL, 0.49 mmol), ACN (1 mL) Z oFA|EAF (0.020 mL,
0.35 mmol)S& st 10 ¥ B¢F wtdct. YEF Aolwr2slol=go]l= (18 mg, 0.29 mmol)S F7}sti
EFES 3 Y T 50 ColA adtgcy. 35S A7, A (HPLC, & 5 10-65% AN)Z %A 33E

(26 mg, 23%) S WA THEZA AT}, HONMR (400 Mz, CDCly) & 1.19 (d, J = 6.27 Hz, 3H), 1.23 (d, J

= 6.27 Hz, 30), 1.92 (d, J = 7.03 Hz, 3H), 2.34 (td, J = 11.01, 2.32 Hz, 2H), 3.32 (d, J = 11.42 Hz,
1H), 3.57 (d, J = 11.42 Hz, 1), 3.77 (s, 3H), 4.12 (d, J = 7.03 Hz, 2H), 4.54 (q, J = 6.86 Hz, 1H),
5.75 (s, 2H), 6.85 (d, J = 8.66 Hz, 2H), 7.62 (d, J = 8.66 Hz, 2H), 8.40 (s, 1H), 8.74 (s, 1H), 8.95
(s, 1H). [M+H] = 449.3.

AAlel 83, 9-(1-3fo] =5 -2-R & 2 kol © ) -6-(4-v| SA i E) 9] 2] = (3, 2-e][1,2, 4| ET]o}E 2 [1,5-c] ¥ 2] v d
-5(6H) <.
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)
(@]
oAl AL &MwﬁﬂlXU@%QMaﬂﬁwﬂaE32wM12MEa}+115CJHWWJMw)£ E=
2H WA (139 mg, 0.62 mmol)S DCM (1.3 mL) = 6-(4-WEA| A )-9-v| L8 = =53
[1,5-c]¥ g nd-5(6H)-< (2A]e] 30, 138 mg, 0.41 mmol)e] nIWtEl gof %
Rk, ¥8lE FERIYEE (3 ml)S ¥k E3Ed RUlsta E3ES 2 AR Bk o

H
S peM (5 mL)E AE T, 47 =& Eald, ARAIT MgS0,), L AT sl B3

mg, 82%)& FM wh-ndERA AL, o]AL F7F GAlglol v @AM ARSI

F

9-(1-3te] =5 A -2- R 2] ol ) -6-(4-v| S A Ml ) 7| 2 = [3,2-€] (1,2, 4] E&] o} £ 2 [1,5-c] 9] 2] v] D -5(6H) -2
6-(4-v| EA M A )-9- (A &-2-A) A E[3,2-e][1,2,4]ET)o}ZZ[1,5-c]F v I-5(6H)-& (118 mg, 0.337
mmol)S EEFH (0.50 mL)2Z2 AT st 16 AlZF ot A0 wutgdo. EFES JAF sl FFsta,
DMSOol A A& A17]aL, oJ43ick. AA (HPLC, & F 20 WA w%ﬂwEQEai_&ﬁﬁ;JﬂlﬂH%(&
mg, 26%)< TFA o @Al wial Rulzx] o1ojch, 'H NMR (400 MHz, CDCly) & 3.11 (br s, 4H), 3.26 (dd, J =

13.30, 2.89 Hz, 1H), 3.35 (dd, J = 13.30, 10.67 Hz, 1H), 3.76 (s, 3H), 4.12 (br s, 4H), 5.65-5.71 (m,
1H), 5.73 (s, 2H), 6.82 (d, J = 8.78 Hz, 2H), 7.58 (d, J = 8.66 Hz, 2H), 8.35 (s, 1H), 8.69 (d, J =
2.26 Hz, 1H), 8.90 (d, J = 2.26 Hz, 1H). [M+H] = 437.2.

AR g4 AAT A B L Aok ABoz, Axd 839 FAG PN BEoi.

A 84, 9-(2-((25,6R)-2,6-TlHE B Z 2] )~ 1-3Fo] =F Ao &) -6-(4-w| S A wl A ) 9] 2] = [3,2-e][1,2,4] E&]
olZ 2 [1,5-c]¥ g d-5(6H) .

OH
N
/[oj\
1H NMR (400 MHz, CDCls) & 1.29 (d, J = 6.40 Hz, 2H), 1.31 (d, J = 6.27 Hz, 2H), 2.57 (d, J = 11.92 Hz,

2l), 3.21 (d, J = 13.30 Hz, 2l), 3.25-3.39 (m, 2l), 3.66 (d, J = 11.29 Hz, 1H), 3.76 (s, 3H), 3.80-
3.89 (m, 1), 4.19 (d, J = 16.06 Hz, 2H), 5.60 (d, J = 10.16 Hz, 1H), 5.74 (s, 2H), 6.78-6.87 (m, 2H),
7.59 (d, J =8.66 Hz, 2H), 8.36 (s, 1H), 8.67 (s, 1H), 8.90 (s, 1H). [M+H] = 465.3.

Al 85, 9-(1-FF 2 2-2-E &2 ol ') -6-(4-v 5A ) 9 2 =3, 2-e][1,2 4] E2]o}E 2[1,5-c] ¥ 2] 7|l -
5(6H) -2
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9-(1-2F 2 2-2-2E 2| ol ') -6-(4-vl 5 A ) 9] 2 == 3, 2-e][1,2 4] E¥]obE 2 [1,5-c] 9] 2] W] T -5(6H) -
(te g ot ) 3 EE]%—EPLE}O]C (0.010 mL, 0.18 mmol)& ACN (1 mL) ¥ 9-(1-3fo]EFA|-2-R & =0
ED)-6-(4-m EA A ) 7 2] 2 [3,2-e][1,2, 4] E&]o}E R [1,5-c] T g W T-5(6H)-& (HAla] 83, 49 mg, 0.090
mmol) 9] nRkE GAel IR 4 ARE & Frhe] (HHldotn ) s} EEFeEte]= (0.035 mL, 0.36
mmol)& H-7hetal EgES 60 TellA 20 AlRE &9k mnbetal, Ao ARG, v Eges 74 T

©
YEF G mb)E 4353 DM (2 x 3 mb)E FEIh. 23E f7] SES 249 2EH i
AES vkl FHElar,
. i
kel

i

(<3

al

o oL

=]
= b

n
o oz il
K= 01-r >
2 to mE i o

&

BN mlo

5 ozttt AA (HPLC, & 3 10-75% ACN) 2 %A SIFES dgA|qt
o, WHNES A4 FTEHAYER (3 mb)E A4Sk DM (2 x 3 mb) & F&3c}. 7]
~EY 3loA =k, AA (FCC, Si0,, 0 WA 40%, IPA/EtOAc)E HEA 3FE (9 mg, 21%)

A

i
mﬁﬁ@a

=
_1?_
A1 AUt H MR (400 MHz, CDCl;) & 2.58-2.72 (m, 4H), 2.82 (ddd, J = 27.98, 13.93, 3.39 Hz, 1H),

3.01 (ddd, J = 18.85, 14.15, 7.53 Hz, 1H), 3.72-3.76 (m, 4H), 3.76 (s, 3H), 5.75 (s, 2H), 5.84 (d, J =
47.93 Hz, 1H), 6.76-6.88 (m, 2H), 7.60 (d, J = 8.66 Hz, 2H), 8.36 (s, 1H), 8.64 (d, J = 1.88 Hz, 1H),
8.80 (s, 1H). [M+H] = 439.1.

AN G 86e AAD AN BA % Aok ABoz, ANd 859 §AF $Ho2 BEolAT.

AAd 86, 9-(2-((25,6R)-2,6-CIHE L ZEE - )-1-ZF2 9 2o 8 )-6-(4-EA M) E=[3,2-e][1,2,4] EZ|o}
Z2[1,5-c]9 g d-5(6H)-.

I NR (400 MHz, CDCly) & 1.28 (d, J = 6.27 Hz, 3H), 1.33 (d, J = 6.40 Hz, 3H), 2.46-2.70 (m, 2H),

3.35 (d, J = 8.41 Hz, 1), 3.44 (d, J = 11.80 Hz, 1), 3.56-3.73 (m, 2H), 3.77 (s, 2H), 3.80-3.90 (m,
1H), 4.12-4.28 (m, 2H), 5.75 (s, 2H), 6.61 (dd, J = 48.19, 9.41 Hz, 1H), 6.83 (d, J = 8.66 Hz, 2H),
7.60 (d, J=8.66 Hz, 2H), 8.39 (s, 1H), 8.72 (s, 1H), 8.88 (s, 1H). [M+H] = 467.3.

AA e 87. 6-(4-HEAWAE)-9-(2,2,2-EFZEQ 2-1-3lo] =2 A &) H ] =[3,2-e][1,2,4] ET]o}Z2[1,5-
c19 g a-5(6H)-&.
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6-(4-H EAMIA)-9-(2,2,2-E| EF L Z-1-3lo]| =& A &F ) F 2| £ [3,2-e][1,2, 4] ET|o}Z 2 [1,5-c]F & n| -

5(6H)-<. THF (0.45 mL, 0.91 mmol) % 9-olAld-6-(4-WEA WA )3 2] E[3,2-e][1,2,4]1Ego}=E=[1,5-¢]Y
AN e 81, 254 mg, 0.76 mmol), THF (1.3 mL) % 2 M EdWE(EgEFe2re)das x
wHkATE THFE (75 pl, 0.08 mmol) & HIEFEIRF EFgol=e 2 N &9 Frls)
3 ol A&k, F719] EWE(EZEF ‘333Uﬂ§§)éﬂ€% (0.45 mL, 0.91 mmol) 2 E|Eg}ieer
e&tel= (75 ul, 0.08 mmol)S F7}stal EFES 4 A7 Bt wakgoh, wbS EFES 4 TE
UJEH (5 nL)E 3|48} EtOAc (2 X 10 nL)E F= ‘EB} 23d FEES JT oA sFIY. AA
(FCC, Si0y, 10 WA 100%, EtOAc/AAHZE F A 3}3E (154 mg, 48%) S WA B2 A ATt HONMR (400
Hz, CDCl; + DMSO-ds) & 3.27 (s, 3H), 4.80 (q, J = 6.90 Hz, 1H), 5.24 (s, 2H), 6.33 (d, J = 8.66 Hz,

2H), 7.05 (d, J=8.53 Hz, 2H), 7.91 (s, 1H), 8.32 (s, 1H), 8.39 (s, 1H). [M+H] = 406.1.

AAe 88, 6-(4-HEAEA)-9-(2,2,2-EFZF 0 2-1-REZg &) = [3,2-e][1,2,4] EBJo}ZZ[1,5-
cl3 g 9-5(6H)-.

A AL 2,2, 2-EFEF R -1-(6-(4-WEAE )-5-54-5,6-Tslo]| =29 2] 1 [3,2-e][1,2, 4] ET| o} &2 [ 1,5

clg g d-9-2)ol el werdFyo|E, we Axd ZFEglo]= (49 pl, 0.63 mmol)S DCM (1.3 mL) = 6-(4-
HEA WA )-9-(2,2,2-E EF 221~ oFO]CEMOHE‘MFJ [3,2-el[1,2,4]E&]o}Z2[1,5-c]F g vd-
5(6H)-< (AA 4 87, 127 mg, 0.31 mmol) 2 TEA (131 pl, 0.94 mmol)e] wWrE Lo Hrlsly EIJEL 2

A

AlZE St nRkgTh 231E DAM (10 mL)E FAsta, 4 TEIVEER (5 mb)E A, A7
(MgS0y), #ZF 3tellA sF3ste] ZA SFES 24 Ho=A I, o7 F7F AARe] dv U2 AL
o},

9A B, 6-(4-H|EAAAE)-9-(2,2,2-EFZF o 2-1-FEZF o e) g =[3,2-¢][1,2,4] EF]o}Z&[1,5-c] 7
-5(6H)-<. DMF (1 mL) = 2,2,2-E8|ZF 90 2-1-(6-(4-H|EA| WA )-5-24-5 6-T)slo]| =20 2] &= [3,2-
ell1,2,41E8o}Z2[1,5-c]1FZud-9-¢)ole wedFEYolE (dA AZRE)Q im‘oﬂ ®ZY (0.10 mL,
1.06 mmol)S F7tgch. ®EE EFES 70 TolA 20 AZF &<t 7HEdck. F71e) &Y (0.10 mL, 1.06
mol)S F7Fst 7HEE 3 4 ¢ AEIY. TFEES Fae 2EY oA 5. FJES DFlA
sta ot A4l (HPLC, 2 3 10-80% ACN)Z ¥Al 832 (39 mg, 20%)< 94 Rulza ootk H MR
(400 MHz, CDCl3) & 2.72 (br s, 4H), 3.74 (q, J = 4.02 Hz, 4H), 3.78 (s, 3H), 4.23 (q, J = 8.03 Hz,

1H), 5.76 (s, 2H), 6.85 (d, J = 8.66 Hz, 2H), 7.62 (d, J = 8.66 Hz, 2H), 8.40 (s, 1H), 8.72 (d, J =
2.26 Hz, 1H), 8.82 (d, J = 2.26 Hz, 1H). [M+H] = 475.2.

K

AAle] 89, 9-(((25,6R)-2,6-TWd 2 Zg =)W E)-6-(4-(EYSF L2 EA )M )T 2 = [3,2-e][1,2,4] ET
o}Z 2 [1,5-c]¥ P El-5(6H) -2

m n
V-
o
Z
72N
/Z
P

A A ZE S (((2S,6R)-2,6-UHERZg - )HE)-EZSF o2 WY olE. 2 6-UWE-EEY  (28.67g,
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0.25mol1)9] =43 &do), PR edEd-ZEF-ETZTF I HYO|E (25g, 0.125 mol)& HF7FY. 53 A
2L 3 A7 B 100 CE 7838k, 1 o8 50 T= Y23}, IPA (2 x 50 mL)& H7bsta, = =35H&
10 CT= Y2}, MIBE (4 x 100 mL)S AJA]8] F7istar, 1 AlZF & WAl 31858 ofFstal, MIBE (4 x

Kol
= A
50 mL) & MAstar, AZxste] FA 3HeE (33.5g, 85%) 2 AU, o|AS F7F AAGle] AFEFT.

@A B: 2-0br]=-5-(((2S,6R)-2,6~-UHEEEZe| ) e )UIH-UEZH, USA (1al) 2 & (0.1 nl) T 2-
o =-5-B 2R UIE=YEZ (50 mg, 0.25 mmol), ZF (((25,6R)-2,6-tHERZ ) WE)-EZEFLZH

FolE (219 mg, 0.51 mmol), CsyCO; (247 mg, 0.76 mmol), TJAF]ZFZIAA(2' 4',6'-Eo]AX ZZnlo]dd-
2-L)E2~F (36 mg, 0.076 mmol) E ZEFHE(I1) oFAE|O]E (8.5 mg, 0.038 mmol)e] A=3AES 10 & <9t
A2 HASta, I v Eastkal 80 TellA 15 Al sk 71y, w8 o33 AL &<kl CELITE®
S B9 Ageta, Ao Wsta, & (10 mb)ZE A, 53 HHAES s, & (10 nL) 2 4
(10 )2 AT, AFaelA Azste] B4 FTEL 12 (57 mg, 9% =4 AT, H MR (400 Miz,
DMSO-d;) &6 1.03 (d, J = 6.3 Hz, 6H), 1.61 (t, J=10.7 Hz, 2H), 2.64 (d, J = 10.7 Hz, 2H), 3.45-3.61
(m, 2H), 6.83 (s, 20), 7.74 (d, J = 2.3 Hz, 1H), 8.03-8.19 (m, 1H).

@A C: old 3-Alop-5-(((2S,6R)-2,6-CiWE R Z g ) WE ) v g d-2-d7lut o] B n|E oA F 43
EF (60%, 25 mg, 0.61 mmol)S THF (2 mL) % 2-o}m]%=-5-(((2S,6R)-2,6-tiME 2 Z %) E )Y S E]
g (100 mg, 0.41 mmol)ol #-7}stal EFES 5 # B9 wvkgr). od ZT =X =u|o]E , 0
mol)S FrFsla 1 t& F7he] FASIEEF (16 mg, 0.41 mmol)S F7letar wk$S ALdx 3 X7+ Fot
WPk, 938 FERMEE (10 ml) < kdE golo] K31, EtOAc (3 X 5 ml)E FEaal, ARA7)I
(Na,80,), 7% atellA] &g, A2 e (10 nL)olA Hsta edE (170 mg) ¥ 34 10 & S
weretal, 1t Z3E FEAVER (10 mL)ol] 33 EtOAc (3 X 5 nl)E &3, 289 §7] =55 A
ZA171 (NapS0,), 7t slolld =3k, AA (FCC, Si0,, 0-100%, EtOAc/FAH 2 A 3}3ES WA B

o

o

(104 mg, 80%) =4 Art. HONMR (400 MHz, DMSO-ds) & 1.04 (d, J = 6.27 Hz, 6H), 1.26 (t, J = 7.03 Hz,

3H), 1.69 (t, J = 10.60 Hz, 2H), 2.67 (d, J = 10.67 Hz, 2H), 3.51 (s, 2H), 3.54-3.62 (m, 2H), 4.17 (q,
J=7.11 Hz, 2H), 8.12-8.24 (m, 1H), 8.56 (d, J = 2.01 Hz, 1H), 10.37 (s, 1H).

GA D 9-(((2S,6R)-2,6-UME R Ze =)W E) 92| = [3,2-e][1,2, 4] Eg|o}E 2 [1,5-c]¥ 2 nd-5(60) -2, o
g 3-Alob-5-(((25,6R)-2,6-tHE R EE =) d) I g d-2-L 7ulH o] E (35 mg, 0.11 mmol), X2+ o}O]

27 (8 mg, 0.13 mmol) % Ao¥ MolAT2HIXgH-2-o}7 (0.01 mL, 0.055 mmol)E 125 TColA 15 A
F<QF DMA (1 mL)ellA] 7FE T, REES A2o= Wzbsta A A o= (HPLC, 10-70% ACN-=)=E GAlste] A

_4

7k

SIS 1Y¥E (29 mg, 84%)EA AU I NIR (400 MHz, DMSO-ds) & 1.04 (d, J = 6.15 Hz, 6H), 1.73

(t, J=10.67 Hz, 2H), 2.72 (d, J = 10.79 Hz, 2H), 3.53-3.66 (m, 4H), 8.45 (s, 1H), 8.57 (s, 1H), 8.62
(s, 1H), 12.82 (br s, 1H).

A B 9-(((2S,6R)-2,6-CIHE B &2 ) =) -6-(4-(ET SF 2 EA)MA) v 2] = [3,2-e][1,2,4] ET|o} &
2[1,5-c]9 2 m9-5(6H)-<. DMF (2 mL) & 9-(((2S,6R)-2,6-CW & = Za) ) we) s g = [3,2-e][1,2,4] ET
olZZ[1,5-c]¥ v d-5(6H)-2 (50 mg, 0.16 mmol) % 4—(Eﬂ§$giuﬂ% DA BRulo]= (49 mg, 0.19
mmol) 9] & eAHAE (44 mg, 0.32 mmol)E F7HTE. 53 EFES 55 ColA WA 71 ).
FES olslal 1 thS A Ao Z (HPLC, 10-70% ACN-E)= xgzﬂé}o% A

ERA ATt ' NMR (400 MHz, DMSO-ds) & 1.14 (d, J = 6.15 Hz, 6H), 2.63-2.85 (m, 2H), 3.26-3.45 (m,

3}3HE (58 mg, 61%)S WA _ﬂsﬂ

2H), 3.72-3.86 (m, 2H), 4.40-4.62 (m, 2H), 5.70 (s, 2H), 7.32 (d, J = 8.28 Hz, 2H), 7.59 (d, J = 8.66
Hz, 2H), 8.69 (s, 1H), 8.84 (s, 1H), 8.89 (br s, 1H). [M+H] = 489.2.

AAle] 90 WA 1202 HEH A BF L A XFo2, AN 89, ©A B-E & A HA o2 wEoy
o},

A 90, 9-(((2S,6R)-2,6-tHE R Zd] ) E)-6-(4-ZF L 2-3-H el d )y = [3,2-e][1,2,4] Ed]o} ==
[1,5-c]o v d-5(6H)-.
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X

-N

N NN

Fjg/l\l\/ | \N>
AN

' NMR (400 MHz, DMSO-ds) & 1.13 (d, J = 6.02 Hz, 6H), 2.19 (s, 3H), 2.59-2.85 (m, 2H), 3.16-3.51 (m,

20), 7.07 (¢, J = 9.16 Hz,
[MtH] = 437.2.

2H), 3.71-3.85 (m, 2H), 4.38-4.68 (m, 2H), 5.62 (s, 1), 7.26-7.32 (m, 1H),

7.34-7.40 (m, 1H), 8.69 (s, 1H), 8.77-8.92 (m, 2H).

)" -6-(4-=F o2l d) v =[3,2-e][1,2, 4] Ed|o}E2(1,5-

AAd 91, 9-(((2S,6R)-2,6-T]H| &l &
cl9 ] d-5(6H)-.

O

B
ISR
E N/I N

N

N

“r

I NMR (400 MHz, DMSO-ds) & 1.14 (d, J = 6.27 Hz,
5.66 (s, 2H), 7.15 (t, J = 8.85 Hz, 2H), 7.51 (dd, J = 8.47, 5.58 Hz, 2H),

[M+H] = 423.2.
FLR4-AEANA) M2 [3,2-e][1,2, 4] EFo}E

6H), 2.65-2.86 (m, 2H), 3.29-3.47 (m, 2H), 3.72-3.86

(m, 2H), 4.47-4.63 (m, 2H),
8.69 (s, 1H), 8.81-8.86 (m, 1H), 8.87-8.92 (m, 1H).
AAd 92, 9-(((2S,6R)-2,6-tWE E g )W 8l )-6-(3-ZF
2[1,5-c]F g d-5(6H)-.

§ 1.14 (d, J = 6.27 Hz, 6H), 2.68-2.83 (m, 2H), 3.31-3.43 (m, 2H), 3.74-3.84

HONMR (400 MHz, DMSO-dj)
= 8.72 Hz, 1), 7.21-7.36 (m, 2H), 8.69 (s, 1H),

(m, 5H), 4.49-4.61 (m, 2H), 5.61 (s, 2H), 7.11 (t, J
8.83-8.86 (m, 1H), 8.87-8.91 (m, 1H). [M+H] = 453.2.
AAJe] 93. 9-(((2S,6R)-2,6-tHME R Z=)WE)-6-(2-&F
2[1,5-c]9 g d-5(6H)-2.

Fo2-4-vFAMA) I 2 =[3,2-e][1,2,4] EL]o}&
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Pyt
s

Y\N
O

T

' NMR (400 MHz, DMSO-ds) & 1.14 (d, J = 6.27 Hz, 6H), 2.67-2.84 (m, 2H), 3.30-3.43 (m, 2H), 3.75 (s,

3H), 3.76-3.84 (m, 2H), 4.47-4.59 (m, 2H), 5.64 (s, 2H), 6.65 (dd, J = 8.66, 2.38 Hz, 1H), 6.88 (dd, J
= 12.36, 2.45 Hz, 1H), 7.23 (t, J = 8.91 Hz, 1H), 8.70 (s, 1H), 8.80-8.85 (m, 1H), 8.87-8.93 (m, 1H).
[MtH] = 453.2.

AR 94, 6-(3-BRERE-4-ZF 9 28l A )-9-(((25,6R)-2,6-TIME R Ze] )W) v g = [3,2-e][1,2,4] Ego}=
2[1,5-c]¥9 g d-5(6H)-2.

' NMR (400 MHz, CDCl;) & 8.89 (d, J =1.63 Hz, 1H), 8.72 (s, 1H), 8.41 (s, 1H), 7.86 (d, J = 6.40 Hz,

1H), 7.54-7.65 (m, 1H), 7.06 (t, J =8.41 Hz, 1H), 5.73 (s, 2H), 4.33 (s, 2H), 3.91-4.08 (m, 2H), 3.47
(d, J =11.54 Hz, 2H), 2.46 (t, J = 11.11 Hz, 2H), 1.24 (d, J =6.27 Hz, 6H). [MtH] = 501.10.

Ao 95, 4-((9-(((25,6R)-2,6-tiHE R Z 2] ) HE)-5-5 472 =[3,2-e][1,2,4] Eglo}Z 2 [1,5-c] ¥ v d
-6(5H)-L)WE)HHNEIEH,

~\T//\\N
v
1H NMR (400 MHz, CDCls) d 8.90 (d, J = 2.38 Hz, 1H), 8.73 (d, J =2.26 Hz, 1H), 8.44 (s, 1H), 7.71 -

7.77 (m, 2H), 7.61 - 7.67 (m, 2H), 5.85 (s, 2H), 4.32 (s, 2H), 3.96 - 4.08 (m, 2H), , 3.47 (d, J =
11.17 Hz, 2H), 2.47 (t, J =11.17 Hz, 2H), , 1.26 (d, J = 6.27 Hz, 6H), , [MtH] = 430.20.

AAe 96, 6-(4-(tert-FENHA)-9-(((2S,6R)-2,6-UmEd R Z e =)W e ) ¥ 2] =[3,2-e][1,2,4] ER]o}E R
[1,5-c]¥] 2 m = -5(6H)-.
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@]
—

N

I NMR (400 MHz, CDCl3) & 8.89 (d, J =2.26 Hz, 1H), 8.39 (s, 1H), 8.68 (d, J =2.26 Hz, 1H), 7.57 (d,

J =8.41 Hz, 2H), 7.31-7.39 (m, 2H), 5.78 (s, 2H), 4.31 (s, 2H), 3.94-4.08 (m, 2H), 3.44 (d, J = 11.04
Hz, 2H), 2.43 (t, J = 11.11 Hz, 3H), 1.28 (s, 9H), 1.24 (d, J = 6.40 Hz, 6H). [M+H] = 461.30.

A 97, 3-((9-(((2S,6R)-2,6-tlME R Z 2] =) W& )-5-S 4] e =[3,2-e][1,2,4] EB]o}Z 2 [1,5-c] ¥ nd
-6(5I)-)weE)MEzUER,

' NMR (400 MHz, CDCl3) d 1.25 (d, J =6.27 Hz, 6H), 2.52 (t, J =11.23 Hz, 2H), 3.54 (d, J = 11.42 Hz,

2H), 3.93 - 4.04 (m, 2H), 4.38 (s, 2H), 4.77 (s, 1H), 5.31 (s, 1H), 7.43 - 7.50 (m, 1H), 7.57 - 7.61
(m, 2H), 7.89 (d, J = 1.38 Hz, 1H), 8.43 (s, 1H), 8.79 (d, J = 2.38 Hz, 1H), 8.87 (d, J = 2.38 Hz,
1H). [M+H] = 430.17.

AN 98, 9-(((2S,6R)-2,6-tWE REg )W e )-6-(4-(HEad 2 d)M A9 =[3,2-e][1,2, 4] ETjo}E=E
[1,5-c]o v d-5(6H)-.

o)

' NMR (400 MHz, CDCl3) d 1.26 (d, J =6.40 Hz, 6H), 2.50 (t, J =11.17 Hz, 2H), 3.04 (s, 3H), 3.51 (d,

J =11.04 Hz, 2H), 3.96 - 4.07 (m, 2H), 4.35 (s, 2H), 5.88 (s, 2H), 7.80 (d, J = 8.41 Hz, 2H), 7.91
(d, J = 8.53 Hz, 2H), 8.44 (s, 1H), 8.76 (d, J = 2.38 Hz, 1H), 8.88 (d, J = 2.38 Hz, 1H). [MtH] =
483.20.

AAe 99, 9-(((25,6R)-2,6-tHE REe] =) v e)-6-(2-w &) J 2| =[3,2-e][1,2,4] EFo}Z=E[1,5-c] T g
) -5(6H) .
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HNMR (400 MHz, CDCl3;) d 1.15 (d, J =6.40 Hz, 6H), 1.84 (t,

J =10.29 Hz,
J =7.59 Hz,
Hz, 2H).

2H), 3.60 (s,
1), 7.18 - 7.18 (m, 1H),
[MtH] = 419.81.

Ao 100, 9-(((2S,6R)-2,6-C]WE B Za]
c]FFmA-5(6H) 2.

)HlE)-6-(3-0Fo] &

0]

| N/U\N’N\>
NTY =N
=~
\\/\N
v
1H NMR (400 MHz, CDCls) d 8.86 (d, J = 2.4 Hz,

= 1.6 Hz,
(m, 2H),
531.01.

M), 7.64 - 7.55 (m,2H),
3.52 (d, J = 11.2 Hz,

7.05 (t,
2H),

J =7.8 Hz,
2.48 (t, J

AAld 101, 6-(3,5-0ZF
[1,5-c]¥2luld-5(6H) 2.

X
F -N
N N \>
QT/| R
FooX
\‘/\N
O\ﬁ
' NMR (400 MHz, CDCl3) d 1.27 (d, J =6.40 Hz, 6H), 2.48 (t,
2H), 3.97 - 4.09 (m, 2H), 4.35 (s, 2H), 5.77 (s, 2H),

(s, M), 8.76 (d, J =2.38 Hz, 1H), 8.88 (d, J = 2.26 Hz,

Ao 102, 6-(2-B2E-4-m EA ¥
Z[1,5-c]¥ e d-5(6H)-.
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J =10.67 Hz,

2H) 3.65 - 3.74 (m, 2H), 5.80 (s,
7.20 - 7.24 (m, 1H),

M), 8.75 (d, J = 2.3 Hz,

1H),
= 11.2 Hz,

2 2WlA)-9-(((2S,6R)-2,6-T W€ = Z 2]

J =11.23 Hz,

6.71 - 6.81 (m, 1H),
1.

2)-9-(((28,6R)-2,6-H e &2 ) E) v 2] =

S=50dl 10-2191816

2H), 2.60 (s, 3H), 2.69 (d,

2H), 6.93 (d, J =7.65 Hz,
8.40 (s, 1H), 8.64 (dd,

1), 7.04 (t,
J =10.35, 2.20

=) 9 =[3,2-e][1,2,4] Eglo}&EZ[1,5-

1H), 8.41 (s, 1H), 7.95 (t, J

5.73 (s,
2H),

2H), 4.37 (s,
1.25 d, J =

20), 4.04 - 3.93
6.4 Hz,6H). [MtH] =

Yy ED 9 2] [3,2-e][1,2,4] Ego}E=

2H), 3.49 (d, J =11.04 Hz,

7.09 - 7.18 (m, 2H),
[M+H] = 441.20.

8.44

[3,2-e][1,2,4] Ex]o}E
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Br (@]
Jepes
~o N7 =N
- |

'H NIR (400 MHz, CDCl3) d 1.25 (d, J =6.27 Hz, 6H), 2.42 (t, J = 11.11 Hz, 2H), 3.42 (d, J = 11.04 Hz,

2H), 3.79 (s, 3H), 3.99 - 4.08 (m, 2H), 4.28 (s, 2H), 5.84 (s, 2H), 6.70 - 6.77 (m, 1H), 6.89 (d, J =
8.66 Hz, 1H), 7.20 (d, J =2.51 Hz, 1H), 8.46 (s, 1H), 8.74 - 8.81 (m, 2H). [M+H] = 514.10.

AAld 103, 6-(2,6-CZF 9 Z-4-w EA WA )-9-(((2S,6R)-2,6-TWE B EZ )W e ) g £[3,2-e][1,2,4] E
golE=2[1,5-c]F 2 nd-5(6H) 2.

F 0O

' NMR (400 MHz, CDCls) d 1.24 (d, J =6.27 Hz, 6H), 2.39 (t, J = 11.11 Hz, 2H), 3.07 - 3.15 (m, 1H),

3.36 (d, J =11.29 Hz, 2H), 3.52 (s, 1H), 3.77 (s, 3H), 3.90 (s, 1H), 3.95 - 4.07 (m, 2H), 4.24 (s,
2H), 5.84 (s, 2H), 6.36 - 6.47 (m, 2H), 6.62 - 6.70 (m, 1H), 8.40 (s, 1H), 8.71 (d, J = 2.26 Hz, 1H),
8.79 (d, J =2.26 Hz, 1H). [M+H] = 471.20.

AAld 104, 9-(((2S,6R)-2,6-t € 2 Z 2] =) e )-6-((1-WE-11-2dZE-6-2)ve )y | =[3,2-e][1,2,4]1 E
gotE=[1,5-c]¥ g nY-5(6H)-=.

. O
O
N -~
N\ N/ N
]

'H NIR (400 MHz, CDCl3) & 8.93 (d, J =2.4 Hz, 1H), 8.68 (d, J =2.3 Hz, 1H), 8.41 (s, 1H), 7.94 (d, J

=0.8 Hz, 1), 7.72 (s, 1H), 7.66 (d, J = 8.8 Hz, 1H), 7.45 (dd, J = 1.3, 8.4 Hz, 1H), 5.95 (s, 2H),
4.30 (s, 2H), 4.07 (s, 3H), 4.01 (dd, J = 6.4, 8.9 Hz, 2H), 3.43 (d, J =11.3 Hz, 2H), 2.42 (t, J =
11.2 Hz, 2H), 1.23 (d, J =6.3 Hz, 6H). [M+H] = 459.20.

2] 105, 6-(4-(1H-F)2}2-1-9) w2 )-9-(((2S,6R)-2,6-TiHE R Zg| v )W e ) 9 2] £ [3,2-e][1,2,4] Eg o}
2[1,5-¢c]¥gmd-5(6H)-+.

_96_



S=50dl 10-2191816

' NMR (400 MHz, CDCl3) & 8.92 (d, J =2.4 Hz, 1H), 8.72 (d, J =2.4 Hz, 1H), 8.43 (s, 1H), 7.91 (d, J
=23 Hz, 1), 7.78 - 7.74 (m, 2H), 7.73 (d, J = 1.5 Hz, 1H), 7.68 - 7.60 (m, 2H), 6.50 - 6.44 (m,
1H), 5.84 (s, 2H), 4.33 (s, 2H), 4.13 - 3.92 (m, 2H), 3.46 (d, J = 11.0 Hz, 3H), 2.45 (¢, J = 11.2 Hz,
3H), 1.25 (d, J =6.3 Hz, 6H). [M+H] = 471.20.

2] o 106. 6-(4-(UEF L2 EA])-2-ZF 22 )-9-(((2S,6R)-2,6-tHEd = E g =)W )3 2] = (3,2~
ell1,2,4]E8o}Z2[1,5-c]3 2] ) -5(6H)-<.

'H NMR (400 MHz. CDCly) d 8.68 (d, J =2.1 Hz, 1H), 8.63 (d, J =2.0 Hz, 1H), 8.32 (s, 1H), 7.24 (t, J
=8.4 Hz, 1H), 6.83 - 6.71 (m, 2H), 6.60 - 6.18 (m, 1H), 5.75 (s, 2H), 3.99 (br s, 2H), 3.83 (dd, J =
6.5, 8.7 Hz, 2H), 3.10 (d, J = 10.4 Hz, 2H), 2.16 (t, J = 10.7 Hz, 2H), 1.12 (d, J = 6.4 Hz, 6H).
[M+H] = 489.16.

AAld 107, 6-(3,5-UZF 9 Z-4-wEA WA )-9-(((2S,6R)-2,6-TWE B EZ )W e )F g £[3,2-e][1,2,4] E
golE=2[1,5-c]F 2 nd-5(6H) 2.

o

; Ao

~o N7 N
I

N

I NIR (400 MHz, CDCl3) d 8.81 (d, J = 1.8 Hz, 1H), 8.71 (s, 1H), 8.40 (s, 1H), 7.24 - 7.15 (m, 2H),

5.69 (s, 2H), 3.99 (br s, 1H), 3.95 (s, 3H), 3.93 - 3.83 (m, 2H), 3.71 (s, 1H), 2.23 - 2.13 (m, 1H),
1.44 (s, 1H), 1.20 (d, J =6.3 Hz, 6H). [M+H] = 471.11.

AAd 108, 6-(2,3-T)ZF 9 2-4-HEA M A )-9-(((2S,6R)-2,6-tHE REZg ) de) 98] £ [3,2-e][1,2,4]1E
gotE=[1,5-c]¥ g nY-5(6H)-=.
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F o)
Y
™o N7 =N
« |
N

' NMR (400 MHz, CDsOD ) d 1.20 (d, J =6.27 Hz, 6H), 2.25 - 2.54 (m, 2H), 3.10 - 3.22 (m, 2H), 3.74 -

3.83 (m, 2H), 3.86 (s, 3H), 4.05 - 4.30 (m, 2H), 5.83 (s, 2H), 6.77 - 6.86 (m, 1H), 7.03 - 7.12 (m,
1H), 8.55 (s, 1H), 8.82 (s, 2H). [MtH] = 471.20.

A A o 109. 9-(((25,6R)-2,6-tHE R Z ) HE)-6-(2-((E EF e 2dE)E o )wld) v g =[3,2-
ell1,2,4]E8]o}Z2[1,5-c]3 2] m) e -5(6H)-<.

I NMR (400 MHz, CDCl3) d 8.56 (d, J =2.1 Hz, 1H), 8.52 (d, J =2.1 Hz, 1H), 8.32 (s, 1H), 7.69 (d, J

=7.3Hz, 1), 7.30 - 7.21 (m, 2H), 7.14 (dd, J = 1.6, 7.5 Hz, 1H), 6.03 (s, 2H), 3.67 - 3.55 (m, 2H),
3.50 (s, 2H), 2.59 (d, J =10.4 Hz, 2H), 1.75 (t, J =10.7 Hz, 2H), 1.06 (d, J =6.3 Hz, 6H). [M+H] =
505.10.

AAld 110, 6-(3-FEE-4-ZF 0 Zwd)-9-(((25,6R)-2,6-TiWEd 2 Z e ) we) e = [3,2-e][1,2,4] ETlo}
Z2[1,5-c]9 g d-5(6H)-.

' NMR (400 MHz, CDCl3) d 8.64 (d, J =2.3 Hz, 1H), 8.56 (d, J =2.1 Hz, 1H), 8.29 (s, 1H), 7.63 (dd, J

=2.1, 7.0 Hz, 1H), 7.47 (ddd, J = 2.3, 4.6, 8.5 Hz, 1H), 6.99 (t, J =8.7 Hz, 1H), 5.65 (s, 2H), 3.66
- 3.57 (m, 2H), 3.54 (s, 2H), 2.61 (d, J =10.3 Hz, 2H), 1.78 (t, J =10.7 Hz, 2H), 1.07 (d, J = 6.3
Hz, 6H). [M+H] = 457.09.

Ao 111 6-(3,4-HE22WE)-9-(((25,6R)-2,6-H B &2 =) wE ) 2] =[3,2-e][1,2, 4] E]o}E =
[1,5-c]¥] 2] m = -5(6H)-.
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I NMR (400 MHz, CDCl3) d 8.63 (d, J =2.1 Hz, 1H), 8.56 (d, J = 2.1 Hz, 1H), 8.30 (s, 1H), 7.64 (d, J

=2.0 Hz, 1H), 7.41 (dd, J =2.0, 8.3 Hz, 1H), 7.30 (d, J = 8.3 Hz, 1H), 5.65 (s, 2H), 3.66 - 3.57 (m,
2H), 3.54 (s, 2H), 2.61 (d, J = 10.4 Hz, 2H), 1.78 (t, J = 10.6 Hz, 2H), 1.07 (d, J = 6.3 Hz, 6H).
[MtH] = 473.04.

Ao 112, 6-(2-F22-4-vEA WA )-9-(((2S,6R)-2,6-TlHEd R Zg ) uE) 9 e = [3,2-e][1,2,4] ET]o}=
2[1,5-c]F g d-5(6H)-.

Cl O
JeRes
~o NZ N
|

I NMR (400 MHz, CDCl3) d 1.26 (d, J =6.27 Hz, 6H), 2.45 (t, J = 11.23 Hz, 2H), 3.47 (d, J = 11.17 Hz,

2H), 3.79 (s, 3H), 4.00 - 4.08 (m, 2H), 4.32 (s, 2H), 5.86 (s, 2H), 6.70 (dd, J =8.72, 2.57 Hz, 1H),
6.95 - 7.01 (m, 2H), 8.45 (s, 1H), 8.77 (d, J =1.63 Hz, 2H). [M+H] = 469.20.

AR 113, 6-(2-(T SR 2w EA) WA )-9-(((2S,6R)-2,6-TME R Z&] ) ) 72 % [3,2-¢][1,2,4] Ed o}
Z2[1,5-c]9 g d-5(6H)-.

F e} O

@A“*N’N»
~ vy

I NIR (400 MHz, CDCl3) d 8.59 - 8.52 (m, 2H), 8.30 (s, 1H), 7.21 (s, 1H), 7.09 (d, J = 7.9 Hz, 2H),

7.03 - 6.97 (m, 1H), 6.82 - 6.39 (m, 1H), 5.80 (s, 2H), 3.64 - 3.56 (m, 2H), 3.52 (s, 2H), 2.60 (d, J
=10.5 Hz, 2H), 1.76 (t, J =10.7 Hz, 2H), 1.06 (d, J =6.3 Hz, 6H). [M+H] = 471.16.

AN 114, 6-(4-FE2-3-ZF 2wl )-9-(((25,6R)-2,6-tHE R Ze) = )wE)J g = [3,2-e][1,2,4] Eg]o}
Z=2[1,5-c]¥ 2 md-5(6H)-<.
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(e}
YO
cl N7 \ =N

NS

I NMR (400 MHz, CDCl3) d 8.72 (d, J =2.3 Hz, 1H), 8.65 (d, J =2.1 Hz, 1H), 8.38 (s, 1H), 7.46 - 7.31

(m, 3H), 5.76 (s, 2H), 3.76 - 3.67 (m, 2H), 3.63 (s, 21), 2.70 (d, J =10.3 Hz, 2H), 1.87 (t, J =10.7
Hz, 2H), 1.15 (d, J = 6.4 Hz, 6H). [M+H] = 457.11.

A 115, 6-(3-FERE-5-ZF 2 2 A )-9-(((2S,6R)-2,6-THEd 2 Z g =) We)u) 2| 2 [3,2-e][1,2,4] Eg]o}
Z=2[1,5-c]9 g d-5(6H)-.

F. /ﬂ\ N
N N7\
\©/N\/ \N>
Cl ™ |

Y\N
o\‘)
1H NMR (400 MHz, CDCls) d 8.72 (d, J = 2.3 Hz, 1H), 8.66 (d, J =2.1 Hz, 1H), 8.39 (s, 1H), 7.40 (s,

1), 7.26 - 7.21 (m, 1H), 7.04 - 6.99 (m, 1H), 5.75 (s, 2H), 3.75 - 3.67 (m, 2H), 3.64 (s, 2H), 2.71
(d, J =10.4 Hz, 2H), 1.87 (t, J =10.7 Hz, 2H), 1.16 (d, J = 6.3 Hz, 6H). [M+H] = 457.10.

AAld 116, 9-(((2S,6R)-2,6-tdE R &g =) v E)-6-(4-(2-S4 9 F2d-1-HHd) FJ 2 = [3,2-e][1,2,4]1E
glo}E=Z[1,5-c]F v d-5(6H)-=.

' NMR (400 MHz, CDCl3) d 8.86 (d, J =2.1 Hz, 1H), 8.72 (d, J = 2.1 Hz, 1), 8.37 (s, 1), 7.61 (d, J

=8.7 Hz, 2H), 7.50 (d, J =8.8 Hz, 2H), 5.75 (s, 2H), 4.35 (s, 2H), 3.99 (dd, J =6.3, 9.2 Hz, 2H),
3.83 (t, J =7.1Hz, 2H), 3.47 (d, J =11.3 Hz, 2H), 2.60 (t, J =8.1 Hz, 2H), 2.49 (t, J = 11.2 Hz,
2H), 2.15 (quin, J =7.6 Hz, 2H), 1.23 (d, J =6.3 Hz, 6H). [M+H] = 488.17.

AAlel 1170 9-(((2S,6R)-2,6-HME 2 & e =) W’ )-6-(4-o| SA A ) 3] 2 =3, 2-e][1,2, 4| ET]o}E 2 [1,5-
cl9 ] mE-5(6H)-&.
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I NMR (400 MHz, CDCl3) d 8.90 (d, J =2.3 Hz, 1H), 8.67 (d, J =2.4 Hz, 1H), 8.37 (s, 1H), 7.59 (d, J

=8.7 Hz, 2H), 6.87 - 6.77 (m, 2H), 5.73 (s, 2H), 4.28 (s, 2H), 4.06 - 3.93 (m, 4H), 3.40 (d, J =11.2
Hz, 2H), 2.40 (t, J = 11.2 Hz, 2H), 1.37 (t, J = 7.0 Hz, 3H), 1.23 (d, J = 6.4 Hz, 6H). [M+H] =
449.20.

AAd 118, 6-(3,4-TZ 0 2ulA)-9-(((25,6R)-2,6-CWE 2 Za ) we) T =[3,2-¢e][1,2,4] ER|o} ==
[1,5-c]3gn-5(6H)-

o}

N

FﬂN S
=N

N/

F \

\

N
v
1
H NMR (400 MHz, CDCls) d 8.79 (s, 1H), 8.67 (s, 1H), 8.39 (s, 1H), 7.54 - 7.45 (m, 1H), 7.41 d, J =

6.3 Hz, 1H), 7.14 - 7.05 (m, 1H), 5.74 (s, 2H), 3.93 - 3.77 (m, 4H), 2.99 (d, J =8.9 Hz, 2H), 2.15 -
2.03 (m, 2H), 1.19 (d, J =6.1 Hz, 6H). [M+H] = 441.14.

AAl 119, 9-(((2S,6R)-2,6-tME Z &g ) v e)-6-(4-(HEE| ) wld) 9 2] =[3,2-e][1,2,4] ET|o} =&
[1,5-c]T | D-5(6H)-.

N

I NMR (400 MHz, CDCl3) d 8.72 (s, 1H), 8.62 (s, 1H), 8.37 (s, 1H), 7.57 (d, J =8.0 Hz, 2H), 7.19 (d,

J =8.0 Hz, 2H), 5.76 (s, 2H), 3.75 - 3.67 (m, 2H), 3.63 (s, 2H), 2.71 (d, J =10.9 Hz, 2H), 2.44 (s,
3H), 1.87 (t, J =10.5Hz, 2H), 1.15 (d, J =6.3 Hz, 6H). [M+H] = 451.13.

AAd 120, 6-(2-FERE-4-(HEdAET ) )-9-(((2S,6R)-2,6-tH@ R Zg ) e) 9 e = [3,2-e][1,2,4]1E
golE=2[1,5-c]F 2 n d-5(6H) 2.
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J@q 7y
(0] ~
) 2 N
S N
P\ |

O .

I NMR (400 MHz, CDCly) d 1.25 (d, J =6.15 Hz, 6H), 2.46 (t, J = 11.17 Hz, 2H), 3.06 (s, 3H), 3.44 -

3.49 (m, 2H), 3.93 - 4.05 (m, 3H), 4.30 (s, 2H), 5.94 (s, 2H), 7.14 (d, J =8.28 Hz, 1), 7.70 (d, J =
8.16 Hz, 1H), 8.05 (s, 1H), 8.47 (s, 1H), 8.73 (s, 1H), 8.82 (s, 1H). [M+H] = 517.10.

Ao 1218 AFEF NA EF E A B2, Ao AAo 137 FAG Ao g e F .

AAld 121, 6-(4-vEA AN Z)-8-(FA 5 A W) F 2] =[3,2-e][1,2,4] E-]o}EZ[1,5-c]3 2] A -5(6H) .

I NMR (400 MHz, CDCl3) & 3.69 (s, 3H) 5.28 (s, 2H), 5.67 (s, 2H), 6.75 (d, J =8.53 Hz, 2H), 6.93 (d,

J =8.53 Hz, 3H), 7.24 (s, 2H), 7.53 (d, J =8.78 Hz, 3H), 8.27 (s, 1H), 8.51 - 8.61 (m, 1H). [M+H] =
308.1.

AAle] 122 WA 1232 HAF AA 2 R A AFo2, HAA 729 FAMR WAL E BEoAY.

A 122, 6-(2,3-UEFLZ24-HEAWHE)-9-((4-ol Az 2Dy g-1-d) v E) 92 =[3,2-e][1,2,4] EF
o}ZR[1,5-c]¥ g Tl-5(6H) .

' NMR (400 MHz, CDCl3) & 8.70 (s, 2H), 8.45 - 8.31 (m, 1H), 7.13 - 6.99 (m, 1H), 6.71 - 6.55 (m, 1H),

5.81 (s, 2H), 3.95 (s, 2H), 3.85 (s, 3H), 3.61 - 3.41 (m, 3H), 3.16 (s, 6H), 1.45 - 1.31 (m, 6H).
[M+H] = 484.35.

Al 1230 6-(2,3-UEFLEA-TSA M) -9-(I A g d-1-dwd) ) g =3, 2-e][1,2, 4] E]o}E 2 [1,5-
cl9 ] mE-5(6H)-&.
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I NIR (400 MHz, CDCl;) & 8.90 - 8.72 (m, J = 2.3, 18.7 Hz, 2H), 8.38 (s, 1H), 7.15 - 7.02 (m, 1H),

6.70 - 6.59 (m, 1), 5.80 (s, 2H), 4.37 (s, 2H), 3.85 (s, 3H), 3.73 - 3.60 (m, 2H), 2.73 (br s, 2H),
2.10 - 1.81 (m, 5H), 1.43 (br s, 1H). [M+H] = 441.28.

AAld 124 WA 161 HAAld 89, HAF A 22 L A NFoz | A 899 FARE Wo=z wEo R
o},

A 124, 9-(((2S,6R)-2,6-tME R Z e w)WE)-6-(2,4,5-E|ZF o 2l A )12 £ [3,2-¢][1,2, 4] Eg|o} =&
2[1,5-c]9Emd-5(6H)-2.

F O
o
N/ \N
F |
F N

Y

' NMR (400 MHz, CDCl3) & 8.79 (d, J =2.3 Hz, 1H), 8.74 (d, J =2.3 Hz, 1H), 8.41 (s, 1H), 7.18 (ddd,

J =6.8, 8.6, 10.3 Hz, 1H), 6.95 (dt, =6.5, 9.7 Hz, 1H), 5.79 (s, 2H), 4.20 (s, 2H), 4.03 - 3.91
(m, 2H), 3.31 (d, J = 11.3 Hz, 2H), 2.34 (t, J = 11.1 Hz, 2H), 1.22 (d, J = 6.3 Hz, 6H). [M+H] =
459.14.

A A4 125. 9-(((2S,6R)-2,6-tHE R Z )W E )-6-(4-0o] AZ 2 M A )T 2| =[3,2-e][1,2, 4] ETo} &=
[1,5-c]T g D-5(6H)-.

"
N7 =N
9

91

' NMR (400 MHz, CDCl;) & 8.85 (d, J =1.9 Hz, 1H), 8.66 (d, J =1.9 Hz, 1H), 8.37 (s, 1H), 7.56 (d, J

=8.2 Hz, 2H), 7.17 (d, J = 8.2Hz, 2H), 5.78 (s, 2H), 4.10 (br s, 2H), 3.93 (dd, J = 6.5, 8.9 Hz, 2H),
3.21 (d, J = 10.9 Hz, 2H), 2.86 (quin, J = 6.9 Hz, 1H), 2.32 - 2.18 (m, 2H), 1.23 - 1.17 (m, 12H).
[M+H] = 447.2.

Al 126, 6-(4-(HEFLZWEA]) WA )-9-(((2S,6R)-2,6-HHE R Ee =)we) I =[3,2-e][1,2,4] EZ]o}
Z2[1,5-c]F I d-5(6H)-2.
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01

' NR (400 MHz, CDCl;) & 8.87 (d, J =2.3 Hz, 1H), 8.68 (d, J = 2.3 Hz, 1H), 8.38 (s, 1H), 7.69 -
7.62 (m, 2H), 7.05 (d, J =8.7 Hz,2H), 6.68 - 6.26 (m, 1H), 5.77 (s, 2H), 4.20 (s, 2H), 4.02 - 3.91

(m, 2H), 3.32 (d, J = 11.3 Hz, 2H), 2.35 (t, J = 11.0 Hz, 2H), 1.22 (d, J = 6.3 Hz, 6H). [M+H] =
471.16.

AAld 127, 9-(((2S,6R)-2,6-UuE EE 2| =) € )-6-(4-o| 5A]-3,5-0] FF 2 I 2 %= [3,2-e][1,2,4]1E
glolE=Z[1,5-c]F v d-5(6H)-=.

O
F N’ﬂ\N’N>
F S8

I NR (400 MHz, CDCl;) & 8.85 (d, J =2.3 Hz, 1H), 8.72 (d, J = 2.3 Hz, 1H), 8.39 (s, 1H), 7.23 -

7.14 (m, 2H), 5.68 (s, 2H), 4.23 - 4.12 (m, 4H), 4.02 - 3.91 (m, 2H), 3.31 (d, J =11.2 Hz, 2H), 2.35
(t, J=11.0 Hz, 2H), 1.35 (t, J =7.0 Hz, 3H), 1.22 (d, J =6.3 Hz, 6H). [MtH] = 485.19.

AAlel 1280 9-(((2S,6R)-2,6-HME 2 &) =) W " )-6-(4-ol Bl dl ) 3] g &= [3,2-e][1,2, 4| ETJo}E R [1,5-
cl9 2 v E-5(6H) .

9

I NMR (400 MHz, CDCl3) & 8.70 (d, J =2.1 Hz, 1H), 8.63 (d, J =2.3 Hz, 1H), 8.38 (s, 1H), 7.57 (d, J

=8.3 Hz, 2H), 7.43 (d, J =8.3, Hz, 2H), 5.79 (s, 2H), 3.75 - 3.65 (m, 3H), 3.62 (s, 2H), 2.69 (d, J
=10.3 Hz, 2H), 1.85 (t, J =10.7 Hz, 2H), 1.15 (d, J =6.3 Hz, 6H). [M+H] = 429.17.

AAle 129, 9-(((2S,6R)-2,6-tWE 2 Z - )W E )-6-(4-0lo] @ =l A ) v 2] = [3,2-¢e][1,2, 4] EFo}E= 2 [1,5-
c]9gna-5(6H)-&.
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I NR (400 MHz, CDCl;) & 8.87 (d, J =2.4 Hz, 1H), 8.71 (d, J = 2.3 Hz, 1H), 8.40 (s, 1H), 7.67 -

7.62 (m, 2H), 7.37 (d, J = 8.4 Hz, 2H), 5.73 (s, 2H), 4.33 (s, 2H), 4.06 - 3.95 (m, 2H), 3.47 (d, J =
11.2 Hz, 2H), 2.46 (t, J =11.2 Hz, 2H), 1.24 (d, J =6.3 Hz, 6H). [MtH] = 531.07.

Al 130, 6-(3,4-H I EA I )-9-(((25,6R)-2,6-H B &2 =) wE ) 2] = [3,2-e][1,2, 4] EJo}E =

[1,5-c]T | D-5(6H)-<.

I NMR (400 MHz, CDCl3) & 8.93 (d, J =2.3 Hz, 1H), 8.70 (d, J =2.3 Hz, 1H), 8.40 (s, 1H), 7.29 (d, J

=1.9 Hz, 1H), 7.25 (dd, J = 1.9, 8.2 Hz, 1H), 6.79 (d, J = 8.3 Hz, 1H), 5.75 (s, 2H), 5.32 (s, 1H),
4.36 (s, 2H), 4.07 - 3.96 (m, 2H), 3.88 (s, 3H), 3.84 (s, 3H), 3.50 (d, J =11.4 Hz, 2H), 2.48 (t, J =
11.2 Hz, 2H), 1.25 (d, J =6.3 Hz, 6H). [M+H] = 465.2.

o 131. 6-(3-EFREE-5-ZF 0 Z-4-d EA WA )-9-(((2S,6R)-2,6-TH D EZ2] )W eI 2 £ [3,2-

] ol
1,2,4]Eglo}Z2[1,5-c]9 g m) e -5(6H)-<.

AP
[

e]

Y

I NMR (400 MHz, CDCl;) & 8.87 (d, J =2.3 Hz, 1H), 8.75 (d, J =2.1 Hz, 1H), 8.42 (s, 1H), 7.43 (t, J

=1.8 Hz, 1H), 7.31 (dd, J = 2.1, 11.3 Hz, 1H), 5.68 (s, 2H), 4.35 (s, 2H), 4.04 - 3.95 (m, 2H), 3.92
(d, J =1.5Hz, 30, 3.50 (d, J = 11.3 Hz, 20), 2.48 (t, J = 11.2 Hz, 20, 1.25 (d, J = 6.3 Hz, 6H).
[M+H] = 487.13.

AAld 132, 9-(((25,6R)-2,6-Tl W€ R Z g ) H e )-6-(4-H EA|-3-w| Dl &) 3] 2] = [3,2-e][1,2, 4] ETo}Z &
[1,5-c]¥2lud-5(6H) 2.
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N

I NR (400 MHz, CDCl3) & 8.90 (d, J =2.3 Hz, 1H), 8.69 (d, J = 2.3 Hz, 1H), 8.39 (s, 1H), 7.50 -

7.41 (m, 2H), 6.74 (d, J =8.4 Hz, 1H), 5.71 (s, 2H), 4.34 (s, 2H), 4.06 - 3.96 (m, 2H), 3.78 (s, 3H),
3.48 (d, J =11.4 Hz, 2H), 2.46 (t, J = 11.2 Hz, 2H), 2.16 (s, 3H), 1.24 (d, J = 6.4 Hz, 6H). [MtH] =
449.2.

AAle 133, 9-(((25,6R)-2,6-tHE E&e] ) e )-6-(3-HEA WA ) 9 2] =[3,2-e][1,2,4] ET]o}Z2[1,5-
cl¥ 2l md-5(6H) 2.

"

I NIR (400 MHz, CDClz) & 1.24 (d, J =6.27 Hz, 6H), 2.43 (¢, J = 11.17 Hz, 2H), 3.44 (d, J = 11.29

Hz, 2H), 3.80 (s, 3H), 3.97 - 4.08 (m, 2H), 4.31 (s, 2H), 5.79 (s, 2H), 6.81 - 6.86 (m, 1H), 7.16 -
7.27 (m, 3H), 8.41 (s, 1H), 8.70 (d, J =2.38 Hz, 1H), 8.88 (d, J =2.26 Hz, 1H). [M+H] = 435.1.

Al 134, 6-(2,5-UFF 2 A)-9-(((25,6R)-2,6-trE wZ e ) me) 72 £[3,2-e][1,2 4] Eglo}ER
[1,5-c]¥] & we-5(6H)-=.

PR
-N
N7 NI
F > |

I NIR (400 MHz, CDCl;) & 1.24 (d, J =6.40 Hz, 6H), 2.43 (¢, J = 11.17 Hz, 2H), 3.43 (d, J = 11.17

Hz, 2H), 3.98 - 4.07 (m, 2H), 4.30 (s, 2H), 5.85 (s, 2H), 6.92 - 6.99 (m, 2H), 7.02 - 7.10 (m, 1H),
8.44 (s, 1H), 8.76 (s, 1H), 8.80 (s, 1H). [M+H] = 441.1.

AAd 135, 6-(2,4-01ZF 922 )-9-(((2R,69)-2,6-THE R Z g ) v e) 2] £ [3,2-e][1,2,4] ETo}E=
[1,5-c]o v d-5(6H)-.
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L
N
ispes
F N N
e
N

I NIR (400 MHz, CDClz) & 1.24 (d, J =6.27 Hz, 6H), 2.43 (¢, J = 11.17 Hz, 2H), 3.43 (d, J = 11.29

Hz, 2H), 3.96 - 4.08 (m, 2H), 4.29 (s, 2H), 5.84 (s, 2H), 6.78 - 6.88 (m, 2H), 7.32 - 7.41 (m, 1H),
8.43 (s, 1H), 8.74 (s, 1H), 8.81 (s, 1H). [M+H] = 441.1.

AAld 136, 9-(((2R,6S)-2,6-UMEd R Z 2 w)ME)-6-(4-(E ZF o= e )wid) v =[3,2-e][1,2,4] Eglo}
Z=2[1,5-c]¥ g md-5(6H)-<.

o
>(©AN)LN/N\>
E .
NZ N
F' \\

I NIR (400 MHz, CDCl3) & 1.24 (d, J =6.27 Hz, 6H), 2.44 (t, J = 11.17 Hz, 2H), 3.44 (d, J = 11.17

Hz, 2H), 3.97 - 4.08 (m, 2H), 4.30 (s, 2H), 5.85 (s, 21), 7.59 (d, J =8.16 Hz, 2H), 7.74 (d, J =8.16

Hz, 2H), 8.42 (s, 1H), 8.70 - 8.73 (m, 1H), 8.88 - 8.90 (m, 1H). [M+H] = 473.1.

AAd 137, 9-(((2R,69)-2,6-tjH|d 2 Z

) E)-6-(4-FFL2-3-WEAMA ) I 2 =[3,2-e][1,2,4] ET o}
Z2[1,5-c]9 g d-5(6H)-.

' NMR (400 MHz, CDCls) & 8.89 (d, J =2.4 Hz, 1H), 8.68 (d, J = 2.4 Hz, 1H), 8.39 (s, 1H), 7.36 (dd,

J=2.0, 8.2 Hz, 1), 7.20 (ddd, J = 2.1, 4.3, 8.3 Hz, 1H), 6.98 (dd, J =8.3, 11.1 Hz, 1H), 5.74 (s,

2H), 4.21 (s, 2H), 4.01 - 3.91 (m, 2H), 3.88 (s, 3H), 3.32 (d, J =11.2 Hz, 2H), 2.35 (t, J =11.1 Hz,
2H), 1.22 (d, J =6.4 Hz, 6H). [MtH] = 453.14.

Ao 138, 9-(((2R,69)-2,6-tHME R Z =)W E)-6-(2-FF 2L =241

gl )12 = [3,2-el[1,2, 4] ERlo}E
2[1,5-c]9 g d-5(6H)-2.

- 107 -



S=50dl 10-2191816

F o)
| R N’J\N’N\>
P NZ =N
<
N/\(
L\ro

' NR (400 MHz, CDCl3) & 8.65 (dd, J = 2.2, 10.6 Hz, 2H), 8.39 (s, 1H), 7.13 (t, J = 7.9 Hz, 1H),

6.92 - 6.81 (m, 2H), 5.84 (s, 2H), 3.75 - 3.65 (m, 2H), 3.61 (s, 2H), 2.70 (d, J = 10.5 Hz, 2H), 2.30
(s, 3H), 1.85 (t, J =10.7 Hz, 2H), 1.15 (d, J =6.3 Hz, 6H). [M+H] = 437.15.

AAd 139, 6-(2-F22-4,5-TZF 2 2l A)-9-(((2R,65)-2,6-WEd B Z e ) )we)F g =[3,2-e][1,2,4]E
golZ 2 [1,5-c]¥ g d-5(6H) .

I NMR (400 MHz, CDCl3) & 8.69 (d, J =2.1 Hz, 1H), 8.63 (d, J =2.3 Hz, 1H), 8.42 (s, 1H), 7.30 (dd,

J =7.2,9.7 Hz, 1), 6.80 (dd, J = 8.1, 10.7 Hz, 1H), 5.82 (s, 2H), 3.75 - 3.65 (m, 2H), 3.62 (s,
20), 2.70 (d, J =10.4 Hz, 2H), 1.86 (t, J =10.7 Hz, 2H), 1.15 (d, J =6.3 Hz, 6H). [MtH] = 475.12.

A 140, 6-(3-FEE-2,4-0ZF 2 2 A)-9-(((2R,6S)-2,6-UHE R Zg| = )w e ) 32|
golE=2[1,5-c]F 2 v d-5(6H) -2

F O
CljijﬁN)l\N,N
F N= I =

N

(0]

[3,2-ell1,2,4]1E

' NMR (400 MHz, CDCl3;) & 8.69 - 8.64 (m, 2H), 8.39 (s, 1H), 7.23 (dt, J =6.0, 8.3 Hz, 1H), 6.88 (dt,

J =1.9, 85 Hz, 1H), 5.85 (s, 2H), 3.75 - 3.65 (m, 2H), 3.62 (s, 2H), 2.69 (d, J = 10.3 Hz, 2H), 1.86
(t, J=10.7 Hz, 2H), 1.15 (d, J =6.3 Hz, 6H). [M+H] = 475.09.

ANl 141, 9-(((2R,6S)-2,6-ti e R Zd =)W e )-6-(3,4,5-EWHEA A A )3 2] =[3,2-e][1,2, 4] ETo}E =2
[1,5-c]o v d-5(6H)-.
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8.63 (d, J =2.3 Hz, 1H), 8.37 (s, 1H), 6.99 (s,
2.70 (d, J =10.7

' NMR (400 MHz, CDCl3) & 8.74 (d, J = 2.1 Hz, 1H),
2H), 5.73 (s, 2H), 3.84 (s, 6H), 3.80 (s, 3H), 3.75 - 3.67 (m, 2H), 3.64 (s, 2H),
Hz, 2H), 1.86 (t, J =10.7 Hz, 2H), 1.15 (d, J =6.3 Hz, 6H). [MtH] = 495.2.

AAld 142, 6-(2,4-UF2Z2WA)-9-(((2R,69)-2,6-tWe R EZ =) v e) 72 =[3,2-e][1,2,4] EB|o}E=

[1,5-c]T g DA-5(6H)-<.

O
Jope=
cl NZ =N

I NMR (400 MHz, CDCl3) & 8.80 (d, J =1.9 Hz, 1H), 8.73 (d, J =2.0 Hz, 1H), 8.45 (s, 1H), 7.46 (d, J

=2.1Hz, 1), 7.11 (dd, J = 2.1, 8.4 Hz, 1H), 6.91 (d, J = 8.4 Hz, 1H), 5.84 (s, 2H), 4.34 (s, 2H),
4.04 - 3.94 (m, 2H), 3.50 (d, J = 11.2 Hz, 2H), 2.47 (t, J = 11.2 Hz, 2H), 1.24 (d, J = 6.3 Hz, 6H).
[M+H] = 473.13.

Ao 143, 6-(2,4-T)ZF22-5-ZF 0 2l A )-9-(((2R,69)-2,6-TW e R Z ) we) I £ [3,2-¢][1,2,4]1E
golE=2[1,5-c]F 2 nd-5(6H) 2.

cl o)
x: N~
DRSS
cl- NF |
Fo s

Y
Kro

I NMR (400 MHz, CDCl3) & 8.69 (d, J =2.3 Hz, 1H), 8.62 (d, J =2.1 Hz, 1H), 8.43 (s, 1H), 7.51 (d, J

=6.5 Hz, 1H), 6.74 (d, J =9.4 Hz, 1H), 5.82 (s, 2H), 3.75 - 3.66 (m, 2H), 3.63 (s, 2H), 2.71 (d, J =
10.8 Hz, 2H), 1.87 (t, J =10.6 Hz, 2H), 1.15 (d, J =6.3 Hz, 6H). [MtH] = 491.13.

AAd 144, 6-(2-FEE-4-ZF 0 Zd)-9-(((2R,65)-2,6-tlWEd 2 Z e )W) T e = [3,2-e][1,2,4] ETlo}

Z2[1,5-c]9 g d-5(6H)-.
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I NMR (400 MHz, CDCl3) & 8.67 (d, J =2.1 Hz, 1H), 8.63 (d, J =2.1 Hz, 1H), 8.42 (s, 1H), 7.19 (dd,

J =2.6, 8.3 Hz, 1), 6.95 (dd, J =5.8, 8.7 Hz, 1H), 6.87 - 6.80 (m, 1H), 5.86 (s, 2H), 3.75 - 3.65
(m, 2H), 3.62 (s, 2H), 2.69 (d, J =10.5 Hz, 2H), 1.86 (t, J =10.7 Hz, 2H), 1.156 (d, J = 6.4 Hz, 6H).
[MtH] = 457.1.

AAd 145, 6-(4-ZFEE-2-ZF 0 Zwld)-9-(((2R,65)-2,6-tiWd 2 Z e )W) e = [3,2-e][1,2,4] ETlo}
Z2[1,5-c]9 g d-5(6H)-.

F 0
)@AN)LN'%
cl N =N
NS
N

kro
' NMR (400 MHz, CDCls) & 8.66 (q, J =2.1 Hz, 2H), 8.40 (s, 1H), 7.22 (t, J =8.2 Hz, 1), 7.11 (dd,

J =2.0, 9.8 Hz, 1H), 7.03 (dd, J = 1.4, 8.3 Hz, 1H), 5.83 (s, 2H), 3.79 - 3.66 (m, 4H), 2.78 (d, J =
10.4 Hz, 2H), 1.92 (t, J =10.4 Hz, 2H), 1.16 (d, J =6.3 Hz, 6H). [MtH] = 457.15.

Al 146, 9-(((25,6R)-2,6-tiHE R Z =)W E)-6-(2,3,5,6- | EZFZF QL Z4-w EA A ) 9] 2] =[3, 2~
ell1,2,4]E8o}Z2[1,5-c]3 2] m) e -5(6H)-<.
F (@)
¢ NAN,N\>
o NZ N
F
F S

' NMR (400 MHz, DMSO-ds) & 8.69 (d, J =2.1 Hz, 1H), 8.61 (s, 1H), 8.55 (d, J =2.1 Hz, 1H), 5.75 (s,

2H), 4.02 (s, 3H), 3.65 (s, 2H), 3.62 - 3.52 (m, 2H), 2.71 (d, J = 10.5 Hz, 2H), 1.73 (t, J =10.7 Hz,
2H), 1.02 (d, J =6.3 Hz, 6H). [M+H] = 507.17.

AAE 147, 6-(4-FEE-2 6-TZF 2 22 )-9-(((2S,6R)-2,6-tHd R EZg ) de ) 98 % [3,2-e][1,2,4]1E
gotE=[1,5-c]¥ g nY-5(6H)-=.
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' NMR (400 MHz, DMSO-ds) & 8.60 (d, J =2.1 Hz, 1H), 8.55 (s, 1H), 8.47 (d, J = 2.3 Hz, 1H), 7.28 -

7.21 (m, 2H), 5.64 (s, 2H), 3.57 (s, 2H), 3.55 - 3.45 (m, 2H), 2.63 (d, J =10.2 Hz, 2H), 1.66 (t, J =
10.7 Hz, 2H), 0.95 (d, J =6.3 Hz, 6H). [M+H] = 475.14.

Ao 148, 9-(((2R,69)-2,6-UM e R Za| )W E)-6-(4-ZF ¢ 2-3 5-tudulzd) 9 e £ [3,2-e][1,2,4]1Eg
olZ 2 [1,5-c]¥ g d-5(6H) .

)L Ny

N

T

I NIR (400 MHz, CDCl3) & 8.89 (d, J =2.3 Hz, 1H), 8.70 (d, J = 2.3 Hz, 1H), 8.40 (s, 1H), 7.29 -

7.24 (m, 2H), 5.68 (s, 2H), 4.33 (s, 2H), 4.06 - 3.96 (m, 2H), 3.47 (d, J =11.2 Hz, 2H), 2.46 (t, J =
11.2 Hz, 2H), 2.20 (d, J =2.0 Hz, 6H), 1.24 (d, J =6.3 Hz, 6H). [M+H] = 451.22.

Ao 149, 9-(((2R,69)-2,6-THd R Z g =)W E)-6-(2,3,4-EZF o2 A) v ]2 [3,2-e][1,2,4] E]o}=
2[1,5-c]o v d-5(6H)-.

~,

I NIR (400 MHz, CDClz) & 1.17 (d, J =6.27 Hz, 6H), 1.88 (t, J = 10.67 Hz, 2H), 2.71 (d, J = 10.42

Hz, 2H), 3.65 (s, 2H), 3.68 - 3.77 (m, 2H), 5.72 (s, 2H), 7.29 - 7.36 (m, 2H), 8.40 (s, 1H), 8.67 (d,
J =2.26 Hz, 1H), 8.73 (d, J =2.13 Hz, 1H). [M+H] = 459.2.

Ao 150, 6-(2,3-HE22WHE)-9-(((2R,65)-2,6-H B &2 =) wE) 2] =[3,2-e][1,2 4] EJo}E =
[1,5-c]¥] 2] m = -5(6H)-.
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Cl /[OJ\
Cl -N
o
NZ I N

e

o)

I NIR (400 MHz, CDCl3) & 1.15 (d, J =6.40 Hz, 6H), 1.86 (t, J = 10.67 Hz, 2H), 2.69 (d, J = 10.29

Hz, 2H), 3.62 (s, 2H), 3.66 - 3.75 (m, 2H), 5.91 (s, 2H), 6.79 (d, J =7.78 Hz, 1), 7.06 (t, J =7.97
Hz, 1H), 7.40 (dd, J =7.97, 1.19 Hz, 1H), 8.43 (s, 1H), 8.62 (d, J =2.13 Hz, 1H), 8.68 (d, J =2.26
Hz, 1H). [M+H] = 474.2.

AAd 151, 6-(2,3-t]Z2 9 2 -4-m &l d)-9-(((2R,65)-2,6-ClWE Z Za v )We)d 2 £ [3,2-¢][1,2,4] EF
o}Z R [1,5-c]¥ g Tl-5(6H) 2.

F O
F A N)LN,N\>
= N7 =N
<
N/A\T/’
Kro
1H NMR (400 MHz, CDCl3;) & 1.16 (d, J = 6.27 Hz, 6H), 1.86 (t, =10.67 Hz, 2H), 2.27 (s, 3H), 2.70

(d, J =10.29 Hz, 2H), 3.62 (s, 2H), 3.66 - 3.76 (m, 2H), 5.87 (s, 2H), 6.78 - 6.85 (m, 1H), 6.89 -
6.96 (m, 1H), 8.40 (s, 1H), 8.66 (d, J = 6.65 Hz, 2H). [M+H] = 455.2.

=

AAld 152, 6-(4-FERE2-3-(EZFZWEA)HIA)-9-(((2R,65)-2,6-HuE EEe] =) eI 2] = [3,2-
e][1,2,41E8o}==[1,5-c]¥ g md-5(6H)-=.

I NIR (400 MHz, CDCl3) & 1.16 (d, J = 6.40 Hz, 6H), 1.86 (t, J = 10.67 Hz, 2H), 2.69 (d, J = 10.29

Hz, 2H), 3.64 (s, 2H), 3.67 - 3.76 (m, 2H), 5.78 (s, 2H), 7.41 (d, J = 8.28 Hz, 1H), 7.57 (dd, J =
8.28, 1.88 Hz, 1H), 7.72 (s, 1H), 8.39 (s, 1H), 8.65 (d, J = 2.26 Hz, 1H), 8.72 (d, J = 2.13 Hz, 1H).
[M+H] = 523.2.

AAd 153, 6-(3,5-T W EAMA)-9-(((2R,69)-2,6-CW e Z g ) w e T g =[3,2-e][1,2,4] ER|o} ==
[1,5-c]¥2lud-5(6H) 2.
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I NMR (400 MHz, CDCl3) & 8.86 (d, J =2.4 Hz, 1H), 8.74 (d, J =2.3 Hz, 1H), 8.39 (s, 1H), 6.72 (d, J

= 2.3 Hz, 20), 6.36 (t, J = 2.3 Hz, 1H), 5.72 (s, 2H), 4.37 (s, 2H), 4.04 - 3.95 (m, 2H), 3.75 (s,
6H), 3.50 (d, J =11.2 Hz, 2H), 2.48 (t, J =11.2 Hz, 2H), 1.24 (d, J =6.3 Hz, 6H). [MtH] = 465.21.

A A] ] 154. 6-(3-F R 24N FA-5-ZF 22 A)-9-(((2R,65)-2,6-TI W E K& 2| =)W &) 3] 2] = 3,2~
el[1,2,41E8]o}E2[1,5-c]9 2 Y-5(6H) .
(e}
E N/H\N’N>
o) N7 =N
oo & |

N/ﬁ\j”
Kro
' NMR (400 MHz, CDCl;) & 8.88 (d, J =2.4 Hz, 1H), 8.75 (d, J =2.3 Hz, 1H), 8.40 (s, 1H), 7.42 (t, J

=1.8 Hz, 1H), 7.30 (dd, J = 2.1, 11.1 Hz, 1H), 5.68 (s, 2H), 4.34 (s, 2H), 4.17 - 4.08 (m, 2H), 4.05
- 3.96 (m, 2H), 3.47 (d, J = 11.3 Hz, 2H), 2.47 (t, J = 11.2 Hz, 2H), 1.37 (t, J =7.0 Hz, 3H), 1.24
(d, J =6.4 Hz, 6H). [M+H] = 501.16.

AAld 155, 9-(((2R,65)-2,6-HWE ZE 2] =)W E)-6-(4-o| F5A]-2,3-UZF 2l d) ¥ =[3,2-e][1,2,4]E
gotE=[1,5-c]¥ g nY-5(6H)-=.

F (@]
BORNSS
o NZ \N

P g

I NIR (400 MHz, CDCl3) & 8.81 (d, J =2.4 Hz, 1H), 8.77 (d, J = 2.4 Hz, 1H), 8.40 (s, 1H), 7.09 -

7.02 (m, 1H), 6.67 - 6.60 (m, 1H), 5.81 (s, 2H), 4.35 (s, 2H), 4.07 (q, J = 7.0 Hz, 2H), 4.03 - 3.95
(m, 2H), 3.50 (d, J =11.2 Hz, 2H), 2.49 (t, J =11.2 Hz, 2H), 1.42 (t, J =7.0 Hz, 3H), 1.24 (d, J =
6.3 Hz, 6H). [M+H] = 485.16.

A 156, 9-(((2R,69)-2,6-THd R Z g =)W E)-6-(3,4,5-EZF o2 A ) v g2 [3,2-e][1,2,4] E]o}=
2[1,5-¢c]¥ g md-5(6H)-+.
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O
: A
o
F n

' NR (400 MHz, CDCl;) & 8.88 (d, J =2.4 Hz, 1H), 8.78 (d, J = 2.3 Hz, 1H), 8.40 (s, 1H), 7.30 -

7.25 (m, 2H), 5.69 (s, 2H), 4.38 (s, 2H), 4.03 - 3.94 (m, 2H), 3.50 (d, J = 11.2 Hz, 2H), 2.51 (t, J =
11.2 Hz, 2H), 1.24 (d, J = 6.4 Hz, 6H). [M+H] = 459.18.

Al 157, 6-11E-9-(((2R,65)-2,6-trl@ & 2| ) v e) 9 2] = [3,2-e][1,2, 4] EgJokE = [1,5-c | 2 d-
5(6H)-+.

I NMR (400 MHz, CDCl3) & 8.88 (d, J =2.4 Hz, 1H), 8.75 (d, J =2.3 Hz, 1H), 8.39 (s, 1H), 7.60 (dd,

J =14, 7.8 Hz, 20), 7.33 - 7.27 (m, 3H), 5.79 (s, 2H), 4.38 (s, 2H), 4.04 - 3.94 (m, 2H), 3.51 (d, J
=11.3 Hz, 2H), 2.50 (t, J =11.2 Hz, 2H), 1.24 (d, J =6.3 Hz, 6H). [M+H] = 405.2.

AAld 158, 6-(3,4-T)H @A )-9-(((2R,69)-2,6-THlEd R Z g =) we) v ] = [3,2-e][1,2, 4] EFo}Z & [1,5-
c]9 g a-5(6H)-&.

@)
g
N= n
<

' NMR (400 MHz, CDCl;) & 8.88 (d, J =2.3 Hz, 1H), 8.72 (d, J = 2.4 Hz, 1H), 8.38 (s, 1H), 7.38 (s,

1), 7.33 (d, J =7.8 Hz, 1H), 7.06 (d, J =7.7 Hz, 1H), 5.73 (s, 2H), 4.36 (s, 2H), 4.07 - 3.96 (m,
2H), 3.48 (d, J =11.2 Hz, 2H), 2.48 (t, J =11.2 Hz, 2H), 2.21 (d, J = 3.9 Hz, 6H), 1.23 (d, J =6.3
Hz, 6H). [M+H] = 433.28.

A 159, 6-(2,4-H e ERlE)-9-(((2R,69)-2,6-tME 2 Z 2] =)&) 9] 2 = [3,2-e][1,2, 4] Eg]o}E2[1,5-
cl9 ] mE-5(6H)-&.

- 114 -



S=54 10-2191816

' NMR (400 MHz, CDCl3) & 8.77 (q, J = 2.3 Hz, 2H), 8.42 (s, 1H), 7.04 (s, 1H), 6.84 (d, J = 0.9 Hz,

2H), 5.74 (s, 2H), 4.34 (s, 2H), 4.04 - 3.94 (m, 2H), 3.49 (d, J = 11.4 Hz, 2H), 2.54 (s, 3H), 2.47
(t, J=11.2 Hz, 2H), 2.26 (s, 3H), 1.23 (d, J =6.3 Hz, 6H). [M+H] = 433.26.

] 160. 9-(((2S,6R)-2,6-tHE RZ2] =) w| & )-6-(2,3,5,6-HEZHZF o 2 -4-ved 2 )d 2| = [3,2-
1,2,4]Eglo}Z 2 [1,5-c]¥ 2] 1) -5(6H) -

'H NIR (400 MHz, DMSO-ds) & 8.68 (d, J =2.1 Hz, 1H), 8.62 (s, 1H), 8.55 (d, J =2.1 Hz, 1H), 5.77 (s,

2H), 3.64 (s, 2H), 3.61 - 3.53 (m, 2H), 2.73 - 2.67 (m, 2H), 2.22 (s, 3H), 1.73 (t, J =10.7 Hz, 2H),
1.02 (d, J =6.3 Hz, 6H). [M+H] = 491.21.

AAd 161, 6-(1Z[d][1,3]d

22 1-5-gHE)-9-(((2R,65)-2,6-tHEd 2 Z ) =)&) d g =[3,2-e][1,2,4] E
golE=2[1,5-c]F 2 v d-5(6H) -2

it
N N/N\>
o N7 I N

1
H NMR (400 MHz, CDCls) & 8.89 (s, 1H), 8.71 (br s, 1H), 8.39 (s, 1H), 7.19 - 7.12 (m, 2H), 6.74 (d, J

=8.4 Hz, 1H), 5.91 (s, 2H), 5.70 (s, 2H), 4.32 (s, 2H), 4.08 - 3.96 (m, 2H), 3.71 (s, 2H), 2.44 (t, J
=11.2 Hz, 2H), 1.24 (d, J =6.3 Hz, 6H). [M+H] = 449.21.

AAd 162 WA 1695 HA A BA © Ao NBoz, AN 725t fA WA o2 BEolATt,
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A 162, 6-(4-HSAHA)-9-(RZe =mE)-[1,2,4] ET]o}Z2[1,5-c]ZH B H-5(6H)-2.

I NR (400 MHz, CDsOD) & 8.93 (s, 1H), 8.66 (s, 1H), 7.52 (d, J = 8.78 Hz, 2H), 6.82-6.88 (m, 2H),
5.70 (s, 2H), 4.72 (s, 2H), 3.96 (br s, 4H), 3.74 (s, 3H), 3.37-3.50 (m, 4H). [M+H] = 408.21.

Aol 163, 6-(4-mlSAHA)-9-((2-wE 2 E 2 =) ")-[1,2, 4] EgfotE 2 [1,5-c| ZH 2] d-5(6H)-<.

Iopex

o

I NR (400 MHz, CDsOD) & 8.94 (s, 1H), 8.65 (s, 1H), 7.51 (d, J = 8.78 Hz, 2H), 6.79-6.89 (m, 2H),

5.69 (s, 2H), 4.74 (s, 2H), 4.10 (dd, J = 3.45, 13.36 Hz, 1H), 3.83-3.97 (m, 2H), 3.73 (s, 3H), 3.57
(d, J =12.30 Hz, 2H), 3.21-3.28 (m, 1H), 2.98 (t, J = 11.67 Hz, 1H), 1.23 (d, J =6.27 Hz, 3H). [M+H]
= 422.23.

Aol 164, 6-(4-mSA A )-9-(I A HL-1-L | &)-[1,2, 4] Eg]otE=2[1,5-c] ZH ZL-5(6H) .

' NMR (400 MHz, CDsOD) & 8.93 (s, 1H), 8.65 (s, 1H), 7.50 (d, J =8.66 Hz, 2H), 6.84 (d, J = 8.78 Hz,

2H), 5.60-5.74 (m, 2H), 4.70 (s, 2H), 3.73 (s, 3H), 3.66 (d, J =10.29 Hz, 2H), 3.15 (d, J = 11.17 Hz,
2H), 1.77-2.04 (m, 5H), 1.59 (br s, 1H). [MtH] = 406.27.

AAlel 165. 6-(4-|EA A )-9-((4-m| 5 A A 2 D -1-D) [ E)-[1,2, 4] ET]o}E 2 [1,5-c ] ZH 2| & -5(6H) =

(0]
jspee
|

o,

|

I NIR (400 MHz, CDsOD) & 8.92 (s, 1H), 8.66 (s, 1H), 7.48-7.55 (m, 2H), 6.82-6.88 (m, 2H), 5.70 (s,
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2l), 4.73 (s, 2l), 3.74 (s, 3H), 3.62-3.69 (m, 1H), 3.48 (dd, J = 1.63, 3.26 Hz, 3H), 3.38 (s, 3MH),
2.24-2.38 (m, 1), 1.94-2.22 (m, 3H), 1.77 (br s, 1H). [MH] = 436.3.
A 166, 9-((4-opAlE v ol 2hxl-1-) v ) -6-(4-m S A )-[1,2 4] E2]obE 2 [1,5-c] ZH 2] -5(61) -2

0O

)
Ny

' NR (400 MHz, CDsOD) & 8.94 (s, 1H), 8.66 (s, 1H), 7.52 (d, J = 8.78 Hz, 2H), 6.82-6.88 (m, 2H),

5.70 (s, 2H), 4.69 (s, 2H), 3.78-3.95 (m, 3H), 3.74 (s, 3H), 3.34-3.50 (m, 3H), 2.79 (br s, 2H), 2.16
(s, 3H). [M+H] = 449.29.

AAd 167, 9-((1,4-SAMAIH-4-) W E)-6-(2,3-UZF L 2-4-WEA M Z ) 9 2| =[3,2-e][1,2 4] Ego}= 2
[1,5-c]T g D-5(6H)-<.

' NMR (400 MHz, CDCl3) & 8.84 (dd, J = 2.3, 13.2 Hz, 2H), 8.38 (s, 1H), 7.13 - 7.04 (m, 1H), 6.70 -

6.59 (m, 1H), 5.80 (s, 2H), 4.49 (s, 2H), 3.95 (t, J =4.3 Hz, 2H), 3.91 - 3.78 (m, 5H), 3.58 - 3.29
(m, 4H), 2.32 (br s, 2H). [MtH] = 457.24.

Aol 168, 6-(2,3-HEF L 2—-4-w|E5A M E)-0-((3-mE 2 Z e ) ed) ¥ g =[3,2-e][1,2, 4] EL]o}E 2 [1,5-
cl9 ] mE-5(6H)-&.

F O

.

O

' NMR (400 MHz, CDCl3) & 8.83 (dd, J = 2.3, 15.9 Hz, 2H), 8.38 (s, 1H), 7.14 - 7.03 (m, 1H), 6.71 -

6.58 (m, 1H), 5.80 (s, 2H), 4.91 - 4.61 (m, 1H), 4.15 (d, J = 11.0 Hz, 1H), 4.07 - 3.73 (m, 7H), 3.32
(d, J =11.7 Hz, 2H), 3.16 - 2.90 (m, 1H), 1.61 (d, J = 6.5 Hz, 3H). [M+H] = 457.26.

AAld 169, 6-(2,3-UEF 22 -4-MEA 81 )-9-((3-3}o] =Z Ao}l A El d-1-D) W& ) ¥ 2] =3, 2-e][1,2,4]1 E ]
olZ 2 [1,5-cl¥ g d-5(6H) .
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F -N
e N
| >

N\j\OH

I NMR (400 MHz, CDsOD) & 8.87 - 8.80 (m, 2H), 8.53 (s, 1H), 7.09 - 7.00 (m, 1H), 6.81 - 6.72 (m, 1H),

5.78 (s, 2H), 4.73 - 4.60 (m, 3H), 4.42 (dd, J =6.7, 11.5 Hz, 2H), 4.06 (dd, J = 5.4, 11.3 Hz, 2H),
3.82 (s, 3H). [M+H] = 429.26.

PDEIB oA ZAA
23 =4

PDEIB ¢]A|+= IMAP TR-FRET Al <) ZA=Ach. IMAP TR-FRET PDE AAL &4 %%, ZREH, cAP
EE GNP 71, DMSO WA 2 elFHlol A Alzkel] dis] A 3tsdct.

113 3lolE 1536 ¥ Zdo]E (Corning)d Z+zte] ol 10 U/nl ZEE™Y % 2.5 mM CaCl, (Sigma Aldrich)<

Eotsl= 2.5 L IMAP BSA ¥Hg =9 (Molecular Devices, Sunnyvale, CA) 52 250 pg A7&e] A=3% NH-&
< GST B2 17k PDEIB &4 (BPS Bioscience Cat # 60011, San Diego, CA)E ®ujsldtt. 1+ds] 94#g
3k &, 30 nL 33HES ZHAA (Kalypsys) 1536 BE (Pintool)S AHE38Fe] DNSO 52 1 mM AES2ZREH &
Aoz H7EsIlth. FHolEE A&oA 5& F<t el dsta, 200 MY HF FEE 93 1.5 L9 533
oM 5-7HEA] ZF oAl (FAD -2+ E cAMP (Molecular Devices, Sunnyvale, CA)E Euislich. zte3] 44
T §, ZUEE A2oA 302 Tk Aol datdivt. H8E Zhzke] del s 5 L INAP A37F AleF/Th
22 (Molecular Devices, Sunnyvale, CA)E FH7Ite2x F8AH T,

EHO|ES AeolA 1AZE QdstHoldsta, F52 (Viewlux) HHRE ZHo]E #%57] (Perkin Elmer) &l

R
)
i
o,
2
XL m>

. 719 DUG11 EHE A}%o}oﬂ A=A 7] 3L 490/10 nm 2 520/10 nm HEE A}gslo] SAHELEE
MESFATE. olojA], F&A L FAA|9 v]&S ALt

g B4

ECs ARFS 93, 384 Y=B+(T-B)/1+10((LogEC50-X)xHill 71&7]) (4714, Y& % &Adola, BE HA: % &
Foli, T& H % E&olx, X& FFE] tgolaL, Hill 71€7]E 71€7] 4 == Hill AFothe=z A
A SAF R f-ukg M) nAY 39 BAE o]l 4 28 o d¥ IFE R #S 2=
Y35tk Gy a2 A % &89 HukS opy|A7lE sEE SHEAT

23

¥+ PDEIB A3 #edste] 384 (D)9 &= gz A & g =9 Ak (pECy) 9 <9 dF (-

log)E YEAT.
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FDEIb HAAd §E
(pECx0)
=7 b, 7, 36, 40, 41, 44, 45, 62, 63, 69, 82, &4, 86, 88, 093, 103, 128, 147,
161:
6-7 L oA B 8 8, 13 A4l b 185 10y A8, 320y 9% 23, (24,096, W 38, 81
32, 33, 34, 37, 38, 39, 42, 43, 46, 47, 49, B0, B2, 55, 61, 64, 68, 7O,
0, W2, 03,8, 76, T T8 79, 8 81, 83, 85, 87, 90, 91, 92, W, 10,

108, 107, 108, 110, 111, 112, 114, 117, 118, 119, 121, 124, 126, 129,
131, 132, 134, 136, 138, 140, 142, 145, 146, 150, 151, 157, 158, 158,
160, 162, 163, 160, 166, 167. 168:

56 2, 3, 10, 11, 12, 18, 21, 25, 27, 28, 3b, 48, 51, 53, b4, b6, 57, B8,
59, 60, 65, 66, 67, V4, &9, 00, 101, 102, 115, 122, 123, 125, 127, 133,
136, 130, 143, 44, 149, 155, 156. 164, 160:

95. 96, 97, 98, 104, 106, 109, 113, 116, 120, 137, 148, 152, 153, 154.

=zl

313159] PDE1 A €A

B oty o] 3letE o] MuelAde dute] A% 217k PDEE ARREle] Alda# &4 7HAA (BPS Bioscience) 2
z q b=l o] 10% DMSOZE AMgsle] Axstil, RE

b o)== 5L FAES 50ul BB Hrlstgitt.

T4 WSS PDE #AA €= 100nM FAM-cAMP, =3 100nM FAM-cGMP, 4| %3 PDE &4 % A F 3g&ES 23

= 504

L E8E Fol4 602 5k Aeolq FaAsqn.

g4 vbg ¥, 100 plo] Ad & (AFA AE Ze A 1:100 34 e)S Azbe] wkg=ol H7hst
6

3, 9gE 60% St ARoA FaAEglT.

34 =S 485 nme] 7] % 528 mme] WEOA EZF 1YY E (Tecan Infinite) M1000 wlo]a 2 Zo]E
=715 ARgstel 45kl

Am &4

PDE 24 Es

HZF vl &6 (Tecan Magellan6) AXES]
o Ego] a#Zsj= =Zg]< (Graphpad
Sk, Zt7he] A m AECA SFE FA ke FF | (FPt)o] 100% Edo= Heo
ATt PDE 9 slgE FA stollA, 242t Atm AlECA Y 3 Hg (FPh)9] ko] 0% 402 A=
o, IE St &4 %= 48 &4 % = (FP-FPb)/(FPt-FPb) x 100% (¢3714, FP+= 3tgE EA8)
ol X e &g HAFolrh)o upel ALFE ST,

A

W)
(]
1 _rlﬁ_t

[Co AXFS 93, 4821 Y=B+(T-B)/1+10((LogEC50-X)xHill 7]1&7]) (37]1A, Y& % Egdolx, B= Ha % &
Aolar, T AW % EAdola, Xt gHEe ol Hill 71&7|E 71€7] A5 Ee Hill Algoltho=z A
A SAF R g-ubg M) nAE 37 RS o]gsle] ¢ B4 o U IFE R #HS 2=
YAk, 1Cy w2 Hh % 49 Awrs oA vEE SHEAY.

B 7)ee oby) AEsd ANdel o) 0% 2w Aol oF AxdE wA dAAA Aowx Byl
NAE)E B oaniel WolE Agshe s zlo] o o

RAETH AAl4 1
7191 @A) dig PDEIBY] siRNA wiZlE oo 9%

e 719 Aol PDEIBY] HEo] RNA HE o HILEAT. oS B9, £33 (Peters et al., 2009,
Genes Brain Behav. 8, 320-329)2 =x3t}l. 1 A3}, FEA2 PDEIBY siRNA-wiZREl A7} +212 7]
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)

2AA () 719s 288t 7] FEe VI3t 719 e S E

siRNA

WA, e H-HEE siRNAS 72 (Neuro) 2a MXEE AFE3te] A B0l pdela 2 PDEIB *Ht}g-ol thal
A& TE. siRNAE BLAST ZAtel oaf &1u= ulel o] Pdel o)A &l thaj %— 1Al ATk, F71¢] siRNAZ}
PDEIB mRNA & #AAI71EY 555 Wepliglen, F7ko] A 541 S S8 d9=drt. 35 A+
= AL =XIA77] Y8 et om wEE AAY S5 siSTABLE siRNA (Dharmacon Inc., Lafayette,
USA)S AME3FQIth. PDEIB-6 siRNA Al 7hehe]l M Ee 5'-GCUACAUGGUGAAGCAGUU-3' o] th. ®l-%4 thxd
SiRNA Al 74eke]l A d-& 5'-UAGCGACUAAACACAUCAAUU-3' o] i t}.

A

Z-4<3k (young-adult) (12-165%) C57BL/6Jax (Jackson Laboratories) % wh$-2%
tfall AFE3laL, C57B1/6NTac (Taconic Farms) wF$-25 &4 F3¥ 2o ALEsT. =2H4], u}
Ada o 1Fo® JhFa (5uky whe2), 12:12 AIREY] W-mE FU)e] §AAFHG. AP 3t F

S A7) s] skt

ﬂl

A 7178 Bt E el JFFEATE. vkeas EREHAY AE
E}. 0]%% = HB A (NNI: National Institutes of Health)

A st 9 54 st BTEE 98], w29 sjvkE n]-3 A8l Ei= PDEIB siRNAZE Y E AT, siRNA
FAME 93, -2~ F 20 mg/kg oMM 2RO R wH AT 3L, 33-Al0]A] Trol= AEEE AlEste] dWEgeR §
Z vt 2 (FXE: A=—1.8 mm, 1.2 mme| Zolo] o3 L=+/-1.5 mm) = AEZ (FE: A =-1.58 mm, 4.0 mm9
Zolo] tial L = +/-2.8 mm) ©]&3}A} (Franklin and Paxinos, The Mouse Brain in Stereotaxic

Coordinates. Academic Press, San Diego 2003). % 3|5 & 5 WA 94 o], 5&9 5% =F32229 0.5 n
g/ulZ XY 6 FaFe] 22 kDa A% Zgoddo]wl (Fermentas)®t E% siRNAZS FASFATE. 220 A
103 d5fdlold 5, ZHddgd Fro o3 vlo]laz-FA7le] d4d FY AMedEs T3 A4 R 2
ulE FARY. 552 2EHAE FASeEE A A T

% 3W9 siRNA FS91& 399 7]7bell AA a5kt (1 ng siRNA/ERH/ YD) . wh9-2=5 mRA 9 siRNA FAF §
3ol FAF I 244121 S MAEAT. ol2fgh ALk aHtel A e siRNA =t}
ol gk B Aol 7] x5k **E“Q‘Riofﬂ o] 9] A7-olA siRNA wEH =] g FHA-5THES (NS
oA A== Yol Al AR Yehey] "otk oE £, & (Salahpour et al., 2007, Biol.
Psychiatry 61, 65-69; Tan et al., 2005, Gene Therapy 12, 59-66; Thakker et al., 2004, Proc. Natl.
Acad. Sci. USA 101, 17270-17275)& Zx3it},

_,d
o
>
o)
ﬂ
L
o?‘:
oft
>
o)
o ¥
il

FTX ZA3}

—L

1

U FE ZH3E 5ES W52 (F2D A=, 193 2e e A= vy A olF 4 34 (A
25, CS)E QAL S g5A7le A g9 dHolt. $d w93 vl »=EYe Ag, 23tE 5=
o 23 (freezing) 3y X33k thefkst 244 FX S el odE 5o, £3 (Fanselow, 1984,

Behav. Neurosci. 98, 269-277; Fanselow, 1984, Behav. Neurosci. 98, 79-95; Phillips and LeDoux, 1992,
Behav. Neurosci. 106, 274-285)% Z#x3It}.

By zdst FE-FVgE &S s A7 /18e 2ASed ogHNUt. oF B, £A
(Phillips and LeDoux, 1992, Behav. Neurosci. 106, 274-285; Kim et al., 1993, Behav. Neurosci. 107,
1003-1098) & FEAT, TRz % AEMe] AT AFE FAH 245 FA B dAvk L wl-srt Az
te) 71sA dEAged dist SAE AT, odE Eo, & (Maren et al., 1997, Behav. Brain Res.
88, 261-274; Maren et al., 1997, Neurobiol. Learn. Mem. 67, 142-149; Frankland et al., 1998, Behav.
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Neurosci.112, 863-874)& #=xgtl. FAIFo =R, dute] FAS 1 = LS I
A FAaAReH, o 1) dnbrt WA 7 A d5Holy wlA sy AAd disiAe 244
= 3]

A gaL 2) F9 Eek sivke]l FA shol A ml-sinp AlAElo] EHlH 2SS AT = v

max zshs dvb-olzA oG L slell U@ thkd Bl B vhgsae sEC Aol e 2
st=dl A AFRHJAT. 9 Eo, 7] IS F%3F}: Bourtchouladze et al., 1994, Cell 79,
59-68; Bourtchouladze et al., 1998, Learn Mem. 5, 365-374; Kogan et al., 1997, Current Biology 7, 1-
11; Silva et al., 1996, Current Biology 6, 1509-1518; Abel et al., 1997, Cell 88, 615-626; Giese et
al., 1998, Science 279, 870-873; Logue et al., 1997, Neuroscience 80, 1075-1086; Chen et al., 1996,

Behav. Neurosci. 110, 1177-1180; Nguyen et al., 2000, Learn Mem. 7, 170-179.

F{
r 1

FHT Aol w2 FA AL F FED £ Q2] i, BoH 20z W@ 79 2 B 7)o
Ao aolike Thge) AESE sk 58 F8310 ol S0, W (Kin er al., 1993, Behav.

Neurosci.107, 1093-1098; Abel et al., 1997, Cell 88, 615-626; Bourtchouladze et al., 1994, Cell 79,
59-68; Bourtchouladze et al., 1998, Learn. Mem. 5, 365-374)& F=x3it}. 183t ZlozA, EWE ZA3)
= v E4 719 JAAA TS A2 Y 98-S Frtsked Hojd RS AlF g,
TE2EE

d ATte x & 2x CS-US BA7]E o]&3 o] oy mfg2o X FHO (¢ 7|9E& et
53l 01]% o], £3 (U.S.2009/0053140; Tully et al., 2003, Nat. Rev. Drug Discov. 7

2
Bourtchouladze et al. 1998, Learn. Mem. 5, 365-374)S F=z3t}l, welr], B AFoixe Ewzx x713=
#3 (Bourtchouladze et al., 1994, Cell 79, 59-68)°l 7]<=% nle} o] =33} t}.

st F¥ 273 A]2~¥ (Colburn Instruments)S =& ZA3lo] Al&star, %5 ALY (Med
Associates) S &4 FxE x71sbd ARESTE. vk E 27 AW T, 28 T EASISIY. F 299
H-FAE 179 AL P02 A3t (0.6 mA, 2 s X&), v d-34 & (FA] ZFA) 30 s
2RSS NAUTE. o]ojA, Htg2E o]E9 F-$EE EHEWUY. 7|Y9E 24 h (LT ¥ Al &9
A 719S Hrrelkr]l f6iA, ZEld dE5S vk SEEHNYE AolA 1x9 3% 1HE st A
A 273

=A

A Fx A=, AR A0l €S T8 UCS JIAl AtolE F#3he, SHEEX (Pavlovian) 213t o &
glo|th, whebA], CS 9 USE &4 744 93] =A L&A F8A171H, oleldk dAA Al 7| dnt 2 A
AT HAdS Aoz v, o S, 3 (Knight et al., 2004, J. Neurosci. 24, 218-228)% =3},

| 238k CS9F US 7He] AIRE Aol F7bgte] wet "3 o oy eixint. dF Eo], (57BL/6 "h9-2=+= (S
S Atolo] =4 Aol 60xHT AW FX XF 7|9E& BT & E°], U.S.2009/00531408 FEgHrt.
, ol ATt olEd 7)Y &40 mkg-2E siutell A FAAde] 34 - AQ] PPlol thidh siRNAE A A

2 = Atz A=A (Peters et al., 2009, Genes Brain Behav. 8, 320-329). A¥z o= =4 =z

2 Fut-oEd 719S FAAYE FHEY 5ES AgsteE WHEES AEd.

B ol

(&

Z2EF

g 12
p
X,

oo el A 71 EXLE 60 s EF HHom dd (S-US #AAV|E o] &3] HEJUY., B AGE
8, st v W Fx 2708 Gu7F AR E AT (Med Associates, Inc., VA; Bourtchouladze et
al., 1994, Cell 79, 59-68; (Bourtchouladze et al., 1998 Learn Mem. 5, 365-374). @ L], n}$-25 7
dBoll Al 20% B<F A% H = 2800 Hz E(tone)d] A A=L /A8 A 28 F<F 243F Avjo T, B
kA 60% $, 0.5 mA &3 F27 A= (US)S 22 5 SE ALsIsitt. AWolA] F719 30z 3, vh¢
25 o9 & $E=E Ryl

AR T AT, U £33 ANE 9T s AL AASLG. el 4 27te) -
el fme] Fof A FRAAG. PIALF AR 0F AFAE BN A 3] Fold $2F W}

AgtsiTh. 30 SHE BmE AW Vel Fol FAn AF 7kl xRl Aolubl STk $-elt e B
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Zhzke] AQe 280 WA F (pre=CS), ool 20%el B AACS), olold F7hel 30%e] WA F (post-
)z AET. Fd e B gAow, Weag 47 A8 B @ A% 2
AAew nmagre] gl @ wel @ 7hAE Aeiirh. zzte] Adel Aae] &AHUT. A2t 7ol i)

EolAel gl whg-o A7|+= (S T A ZHE preCS ZE]A (H]-E0]4)S FA o zH SAHFHAT (CS -
preCS).

A B4

BE 35 A¥E w3 A3 WAoo iy FEAT: WA, e AE 21S 3l (d: 54 % &
) s o Ay F gx vpg2E ARESIY. T AR, AZbe] AY 2dS 403 wHEsilen, HkE
ds Frtste] HE didATE AESSiT. Al AAR, 2479 7)ks vt VEsgleon, dAdxe $H 9
AlE o gdA HEE xR (W)

ANOVAR EAEATH, AAHE AL AYdstas, 2 HAA 2L Twoa 9

=97 719

k3 (FE-FH) a7 7]9S FEs] 98 2719 CS-US AAV|E Bwz 3y z7stE A FA, PDEIB
SiRNA-FALE mh9-2= | H-FH 9 siRNA-FAME vF$29 Hlwsle], FHEA 24X7F 3 F98HA HAd =g
AL HYT (= 1).

4 719

SAEHAL, 1719 CS/US A 7 ;1 60-s Ao g A ZASE A|FAl, PDEIB siRNA-FALE mp9-2i= 7
AE B4 719S BAY (= 2). W S ANOVA= 93k A=) 9% X]& (treatment-by-trial) AsZ-&
< Jehdd (p < 0.05). q}; TH o PDEIB siRNA 9 UlZ vh9-27b 5 v&o] AF O] Eo& 24 9]
oS UERNT ((CS: p = 0.13, preCS: p = 0.54). 181}, ©2| PDEIB siRNA-H 25l wl$-2nke] CSell uls)
oS FAsIom, dlx siRNAE A whe-2e “1elekA] ofy gl (& CSo] &3 PDEIB 3 tiE siRNA
Z

)

==

N o

i

7]

Z¥zye] i3l p < 0.05 and p = 0.62). W3k, PDEIB A vlAE OiA A]fﬂ EHlo| Ao H|Eo]4 ZaHS
E CSoll g ukgo 2 RE et 49 (CS - preCS: p < 0.05) KA =& LS YeEPITE. wfebA,
alu}l PDEIBS) siRNA-wi7iE Hohee Fuld I 27Astd] fs] #=H+= HP?Jr ol A FIE 273 T 7]
6§/\4

, =52 PDEIBY} wlo-muk ofyg} QztoA 7] A
e 54 £dAYE vehdvk. Fa3Hl, PDEIB siRNAE ES °
e frEsnr. mebd, ol ZIEL PDEIB7F 94 2 7]oS 5WE A7 e FE3 48

NESZ HAAld 2
NAE7] A tig PIELY siRNVA WiAE =089 Q3

]"Or oA PDEIB= XA ololdg B SZtubgolr u=Z WHEEy | 7] 7 oA s AlAuAge] A& A A

Jojdrt, AL MR ol AAUN FAG @ AldA~ 235 AX 484 =22 $3HE 34
Wr. dofoll A o] NABAL 7o PAo| AFHIUL. & Eo], & (Shors et al., 2001, Nature 410,
372-376; Shors et al., 2004, Trends Neurosci. 27, 250-256)<& #x3sht}. 2 A= PC12 AJBZFE NSI
(Cellomics)olX ABE7] 219 PEIB 94 &35 H7Fstith. PC12 Al (R da wirl)oAe AAE7] &
2] (NOG)& CREBZ %3] ZFgsl= Aladg Az A dojudt}t. o Eo], 3 (Greene and Tischler,
1976, Proc. Natl. Acad. Sci. USA 73, 2424-2428; Cheng et al., 2002, J. Biol. Chem. 277, 33930-33942)%
gt

e

B ATE REBY) cAWP-l/NE BAFHE AL Aow de okE = PIE4 oAA Eelmgre] AAET]
22 (00l UF mE WAsdom, o muks PEIBY siRVA-MANE Aol ols] S maksh s
At}
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i
AX wF

22239 (Neuroscreen) 1 (NS1) A3 (Cellomics Inc.)& 37T, 5% C0.9] 7F5¥ Aol F<of A

oft

-
[ 299 75 en Zg}~¥ Zg+~3 (Biocoat, Becton Dickinson)olA] wjFslodtt. MEES 100 E-=843}
" @ ¥ (Invitrogen), 5% E-=2&4dstd 8 A (Cellgro) R 2 mM L-FFER (Cambrex) 2 H3H
RPMI ¢bd Al wjeF wiA] (Cambrex)ol A wigatict. SgA 71719980, MEE EHGAASIL, 80% EF =
(confluence) @ WAt MX vlFES 2 WX 3wt} wEkslict.

NS1 AMEE $A%a, ZE (Coulter) AS4*7] (Becton Dickinson Coulter Z1)E AM-&3}o] A48l ct. AEE
20007 AME/De] "M%, 200 ple &§Xo= 96-9 ZEhzl 1 ZYE EdolEe A3k, RPMI #AE 200
ng/ml A7 AE 2x} (NGF, Sigma)® HEF3AT}. NS1 A|EES 72A17F elfH|o]Adte] AAAME FEPor B
A FE. olo) A, NGFZ 50 ng/ml &2 3|&A]7]a, A|EZS siRNA i SFES AFEsle] = 240 BAE &
Foz A3,

AAE7 4 AF

ANAE7] 224 (NOG) AAL A=zulx o]go]~70 (Cellomics Arrayscan) IT Vti HCS 27U E AF&3&te] 3
Ak, ALE Hitkit' HS AleF 71E (Cellomics)& AHE3Iel Aldate] A3 (1FE7] 2 Fd AZA =5
o] Eol7 ghilgo] tha] ool FEAThH el wet FAEIAT. ], AES 3.7% EE L sto]= Fol
A7) 3L, AAE (Hoechst) FHE FMste] S A AT, oA, AEE AAEY] T2 SFAoz A
Hata, ABE7] FAel tad Ak FA (F-FBY D3 I 143 B Afuloldate], oha A2 shar,
WAZE B9t B ehae e olxk FA Gt g clulol datict,

=

&

FA-Q A 96-9 Felo|EE ~AYE WA 4CAA ol &olAq AGert. Felol=Eg Azulx ofyol
270 11 Vti HCS 27U S ARgste] 2adailnt. 2457 24 A4 29 2ad Adel 7x@ch: (1)

H~E dug HAEFs AXEs #Rista Assty 2ALS 9d 2ZEdold o AMgEE MY 1 9 (2)
o]z} A9 FITC 83 HEsta AAS7] #a] AXREHE BE 222 Axlelr] 98 2T E A o8] A}

siRNA & & F4

PDEIB-E0°]% siRNAE AEsHd AAld 1o 7148 Ay 5daFeh. ofuldd Alo]FehA A=A L2229
9 HelA PDE4 ARA AAA ZE TS T 3Ad FAlE o Fojaiqitt.

A3

T 3A0] EAIEE whe} o], NS1 A AAEY] Zol W EXgl= EZy 9 Y=2aFgozo] FA4
(acute) A zlol| sl §F-o&7 Aoz FHNHJoU, Zzd dEozo Ao e JFE vH

=
E‘“}
&kt fALEHAl, &= 3BE NS AlE<] /\73%7] FAo] FEAFZAUN 7 pdedd (ST FHE) &
PDEIBS] siRNA-T78 sohgol s T2 At A& EM?‘&E}. (FHA] PDEAE FAIZF B9 JAE o=
A E) ZeTdgE WxEH o7 pdedd D PDEIB siRNA & 48 h) Z17he X2 22Fd H7) glo] NOGel
3 A& dgS 3.

°l5 Axhk= PDEIB A7} NS1 Aol M 217571 489 284 S& ot A& 45, webA, NG
AALS w3 aAFg 29 AslezRE #9lE PEIB AAAE AFstr] A9 A3 ojxk (AE/EHA
3) A& AT

EELTIERE
Ajel e AAH e 9%

WA vk L dEdA Jlo 9 wEseE 2AF0 ud B ouge dAd saEe 99 Breke
o,
pE

A
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@ B6129F1/] 47 w}9-2 (Jackson Laboratories, Bar Harbor, ME)S ¥w% A3} X 2743 £ A=
£ B4 A2 AT gl A& oen, C57BL/6] 47 (Jackson Laboratories)< 77
ol Al e E FARYS] (hooded) & oWkx HE (200 g2 H+t AF, Harlan)E HE EA

R BN o AsAl

ol Gi3 A3, 52 A, PHEA novive IO oA 3BAS) £83w Grkel vhf/fe)), 1212
AR N 3718 SAARG. AES BE Seld vheln a§Ae AR, A8 ¥ 77 F 3 A
) B YA, FEEE SAAA AYL AE A o2 5 o eo uad. e age
72 FEARLYN A

SHBAY (NIH: National Institutes of Health) A3 QAx3Far, DNS/3
(DNS/Helicon Institutional Animal Care and Use Committee)oll ,]3}1 %LE]MU}.

tE F

Pdel AA 2 A xS 2y +A3EA 2= 3 10% DMSO, 30% PEG (MW400) 2 60% PBSE
et v E2 FAHJY. F3 FA9 (s.c)E H3A, BE FEL2 2 TAHA gE ¢ dF FHII
30 Aol 10 ml/kge] 4oz FAHTE. AF Fo (p.o)E H8l, TESA F4sty] 302 Aol A=
< Tt

ol sk RAAOR QRN AN 1ol 1A st 2o) AL, A5
U

3L

[e}

% A (Med Associates)e &% &
g =

al,
GTh, w925 2EEtE AW Fa 28 FoF B4, F 2] @548 18 AR HFoE A
AT (0.6 mA, 2 s A&). ol FEH uie} Fo], olE FY F{de= UlRT wle-oA F=HH e oF
g 719 S Aoz B o] Pdelb 3H5HEo] 719 dAS SIAE § JAEAE HuEE = A S
vpxjuk w27 F (A Z24) 30 s 5o TS AFEF T, o)A, ufEAE o5 F-9HE EHR
Wk, 719 24 h (LTM) 3 3% B¢t nlg-27F FEEAY AujoA 159 7Hhoz =g PF5S AHstez

24 214 7]
=27

12

A= EA A4 (NR)2 o538 EA 9 Huste] A2 FAE A9e AAF A4 H35F ol &sh= <
Al gk w79 3B A o),

NOR Age AP F 238 Po2HE FEE= ANEL a9 A4 AA-FX 5SS FHSIetA H7tet
o AFgEAT. A4 QAe BAA 743l (negative reinforcement) (F-FZ) o 2RE FHstx] &= vl
AR A HAt), ol HAE &g FARU FH MR EAE gAsE AAFO AAH
7|4 o)ES}. W3], "el&e EAd didl, TEES M ol dgid FE JHx Aol Jd, 1 AF
S 719doF gk, wEkA, Hid 3 7YgS 2t FEES oA dE5% EA Hu AERE EA F9
2 7]&ola A Aotk Alg F¢t, FEEAA AFE EA 2 A28 AR EAZ AAES EP +d EA4
o] 79L& olF FEENA dFEA dtaL, 5% EARU= AEE EAE gAY B 2 AzkE &
& 5{}11}. 0%]% o], 3% (Bourtchouladze et. al., 2003, Proc. Natl. Acad. Sci. USA 100, 10518~

F 7719 | G Fua

A= NOR A7k 91 gl et 2
7] AT 74 (PFO) el <=4 e]

olmA|g AFE A A9
(Delbert et al., 1999, Neurology 52, 1413-1417)% Fx3It}h. o]s WAy o 4
= olEe] oxg A MR EAE TEHSY] fd 872 o 4 2 2y 719E YEd
3 (Mitchell, 1998, Behav. Brain Res. 97, 107-113)& =3}, d%o] @ AXFol o3t
ul7b 2 EA A FeditteE AL AT, d5 9], d (Teng et al., 2000, J. Neurosci 20,
3853-3863; Mumby, 2001, Brain Res. 127, 159-181)& Zrzgtch. whehx, & Q122 sivl B 49 7|53
AT AA Ao g FE-FHFE GHE HUHE] AT 7S A5 RS AT

I2EZF

I

=
=
oo
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(Bevins and

Az BA A4 HA

uhs} ol

o|Er]A (Ethovision) &

1, 1306-1311)¢] 7] A=

Protocol.

2006, Nat.

Besheer,

7}t

3

AHgatel %

ILESJolE

Az

AEs .

o=
=

498 BEAL BE MY

.

NF

27119 glo]

s

1=}
— =

7o 10% DMSO, 30% PEG400, 60% 35~ wlslE & 3ItE= A PEE 3

el 314 & (F 4 cm

122 A9

s

el Az

e

/A7) =EAIRT

3z
=

A (34 22 Sfo]E BF0

[e]
RS

m
=

= 3 =2 gAlEw)el =EA7]aL,

E} A}
=S|

=
=

Z17ke] 24

13 (1

5]

=
= 71

ol

=2 dAeaL,

PAR:]
=

ol A= B4 of A

Wl e)) A

=
h=]

;

W

((Ty = Tp/(Ty + Tp))=100; 2F 7+ Hla) <) AL

PN
T

)

e

wp

of

54 24
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R
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do M
=5
BT

x4 A3t

5

]

F2 s

e 1

tol g glon,

ABE o83

A

2~ (box—cox)

1Z13
=

=
ST

2

+I

el

3
o))

i

T el

m
=

A4

X
L

SEMS HpERRITE.

23

N

= 45, 482

Al =]

54 19 A4 3

7
ol

ol

S

S wEAA Vet

s

= I
= -

2 0.1 mg/kg E 1 mg/kgd] %

2]
Ho

o))

oA vEbt.

Ho

o ¢FHo 7 0.01 mg/kg, 0.03 mg/kg = 1.0 mg/kg
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b 7o} w1
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