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w-5(6H) -2

8-((4-3lol =2 Ny A g d-1-d) | &) -6-(4-H S A Wl 2 )-9-H| & E] o] .= [ 3, 2-e][1,2,4] EF o} £ 2 [1,5-c] T gln]
-5(6H)—<;

8-((M A (2-3lo| =F Ao &) o}r] . ) W & ) -6-(4-H| S A A ) -9-F - El ol = [ 3, 2-¢][1,2,4] EF] o} = 2 [1,5-c] ¥ €]
ud-5(6H)-&;

6-(4-m 5 A w2 ) -9-m & -8- (] #| e} -1-L &) Bl ol 1= [ 3, 2-e] [ 1,2, 4] Eg] o}5 2 [1,5-c | 9] 2 ] -5(6H) -2

6-(4-H| E Al 2 ) -9-m D -8-((((3-H| DS A EF-3- ) v & ) o}u] o ) m &) El ol = [ 3, 2-e][1,2, 4] EF] o} == [ 1, 5-
c]9Em Y-5(6H)-&;

8-((4-otA g9 f &zl-1-d) Wl &) -6-(4-H| FA A=) -9-H - E] ol ;= [3,2-e][1,2, 4] EF| o} Z 2 [1,5-c]H W] H-
5(6H)-
6-(4-m 5 Al ) -9-m & -8- (] 2 D-3-L ) opr| =) W =& ) E] ol 1= [3, 2-e] [ 1,2, 4| EF] o}E 2 [1,5-c] ¥ 2] v -
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5(6H)-

6-(4-m EA WA )-9-1 &l -8-((3-S A9 H| 2} 7 -1-D) H &) El ol 1= [3,2-e][1,2,4] E]o}Z 2 [1,5-c] & v H-
5(6H)—<;

6-(4-H EA M A)-9- & -8-((HE ((H Eg}sto]| =2 Fd-2-d) v &) obv] =) &) E] o 13, 2-e][ 1,2, 4] E] o} =
2[1,5-c]7 v H-5(6H)—=;

8-(((2S,6R)-2,6-t W& & o] =) v ) -6-(4-m| S Al A ) -9-m D E] o] 1= [3, 2-e] [ 1,2, 4| EF] o} 2[1,5-c] ¥ ]
M -5(6H)-<;

8-(o]aRlEd-2-d v d)-6-(4-HS5A 1l - g E ol [3,2-e][1,2,4] E¥]o}ER2[1,5-c] ¥ 2 v -5(6H) -

8-((Ato|ZRZ R goln] )W e )-6-(4-HEA W 2 )-9-H e E] | =[3,2-e][1,2, 4] ET]o}ZE[1,5-c]F Hn| -
5(6H) -

(8)-6-(4-m S A E)-8-((2- (| EA W &) 3] 2 -1-) W &)-9-w D ¥ ol = [3,2-e] [1,2, 4| EFo}Z=[1,5-
cl9 2 v E-5(6H)-=;

6-(4-HEA ) -9-HE-8-((HE ((H Eglslo| =2 F H-3-d)we)olu] )| E ) E] | [ 3, 2-e][1,2,4] Eglo}=
2[1,5-c]7 | Hd-5(6H)—;

2-(((6-(4-H| EA M H )-9-H| D -5-F 2-5,6-T]sFo] =2 E]ol| = [3,2-¢][1,2, 4] EFo}E Z[1,5-c] 7 ] D-8-
A E) (mE) o] =)-N N-t | d oA Eofr| =

8-((1,4-SA A F-4-) e )-6-(4-H| A 2 )-9-HHE] | = [3,2-¢e][1,2, 4| EB]o} =2 [1,5-c] T Fn| -
5(6H)-<;

6-(4-v = 1 A)-9-W g -8-((4-vE I e}z -1-) v &) El ol 1= [3,2-¢][1,2,4] EFo}ZZ[1,5-c] T F 7] H-
5(6H)-<;

6-(4-m S A A )-9-md-8-((4-(ME P ) FH }-1-d) A D) el = [3,2-e][1,2, 4] ET]o}F £ [1,5-c] F 7]
v d-5(6H)-;

8-((4-olAZ 2y ed-1-d) | E)-6-(4-H| SA Wl 2 )-9-H el o] .= [3,2-e][1,2,4] EF|o} £ 2 [1,5-c] T 2lv]d
-5(6H)—;

8-(2-GAl-5-ot A nolAlo] Z = [2.2. 1] A et-5-L W &) -6-(4-T| S A il &) -9-m H E]of| ':=[3,2-e][1,2, 4] EB|o} =
[1,5-c]¥ v D-5(6H)—;

8-((4-o&-3-5 29 F e x1-1-) W &) -6-(4-l| 5 A A )-9-w Bl ol 1= 3, 2-e][1,2, 4] Eg]o}E 2 [1,5-c] ¥ 7]
v d-5(6H)-;

8-(8- Q—AP 3- OFZ}H}OMM 2[3.2.1]158-3-d ) -6-(4-HEA N Z)-9-| D E] ol .= [3,2-e][1,2, 4| EE]o} &2
[1,5-c]Tgmd-5(6H)-=

8-((2-old B & 2] )™ )-6-(4-| SA A ) -9-w| ] ol 2= [ 3, 2-e ][ 1,2, 4] ET]o}E 2 [ 1, 5-c ] ¥] 2] M| I -5(6H) -

8-((2,2-tM e &2 )W e)-6-(4-H| S A M A )-9-wd E] | = [3,2-e][1,2, 4] ET|o}Z 2 [1,5-c] T Em| -
5(6H) -

6-(4-HMEA W) -9-Hd-8-((2-HEd B Eg =) E ) El ol =[3,2-e][1,2,4] EFo}EZ[1,5-c] T P D-5(6H) -2
6-(4-HEA M) -9-d-8-((3-vlE R E =) v E ) El ol = [3,2-e][1,2,4] E&]o}EZ[1,5-c]F B P H-5(6H) -2
8-(((3R,59)-3,5-twd 7 = e} x1-1-L) W &) -6-(4-H| ZA Wl A ) -9-w| D E] of| ;= [3,2-¢] [1,2, 4] EB] O} Z 2 [ 1,5
cl¥glvd-5(6H)—;

8-((3,4-td ey A gx-1-) W &) -6-(4-H ZA) el 2 )-9-H & E] o] ;= [ 3, 2-e][1,2,4] EFo}Z 2 [1,5-c] ¥ g m] -
5(6H)-<;

6-(4-v S A A )-9-1| & -8-((3,3,4-Eg v e I d - -1-d) e ) El el =[3,2-e][1,2, 4] E&] o} Z 2 [1,5-c] T ¥
] -5(6H)—2;
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(S)-8-((AAtslol =29 =2 [1,2-a] 9 &2 -2(1H)-L) W &) -6-(4-H| S A A 2)-9-w & El ol = [3,2-¢][1,2,4] ET]
oFER[1,5-c] I #HH-5(6H)-;
8-H 2R -6-(4-H|EA M )-9-HEE] o :=[3,2-e][1,2,4] Eg]o}E£=[1,5-c] ¥ ] I-5(6H)—=;
8- (o] =F A &) -6-(4-H| SA M 2 ) -9-F D E] ol =3, 2-e][1,2, 4] ET]o}Z 2 [1,5-c] ¥ & v D -5(6H) -

9-(((2S,6R)-2,6-tW g R EZ 2 )W E)-6-(4-HEA WA Elol| 2= [3,2-¢][1,2,4] ER]o}Z 2 [1,5-c] ¥ 2 m| &1~
5(6H)—<;

6-(4-F22WAE)-8,9-tuEF2([3,2-¢e][1,2,4]Ed]o}=Z[1,5-c] 9 & v 9-5(6H)-=2

tert-F49  6-(4-v|EA A )-5-F 4~ 5,6,10,11—E11EE}6}°]E:2§4£1£[4',3‘:4,5]1201]i[3,2—e][1,2,4]Ea10}§
2[1,5-c]19 g md-9(8H) -7t A H o E

6-(2-F=EW=)-8,9,10,11-H Egsto| =2 Z[4,5] 8o =[3,2-e][1,2, 4] Eg]o}ZE[1,5-c]H I n|¢-
5(6H)—<;

4-(4- EA W A)-2-(RZ =g F 2} 2 [1,5-c]E o %=[3,2-e] ) 2| v F-5(4H)--&

6-(4-F=2=2wl2)-10,10-tyWe-6,8,10, 11-E| Eg}3to]| = 2-5H-9] 2} = [4' 3" :4,5] €] }=[3,2-e][1,2,4] ETo}
E2[1,5-c]¥ g d-5-2;

6-12-8,9,10,11-8| Ed}sto] =2 2[4, 5] Elol| 1=[3,2-¢][1,2,4] E]o}Z 2 [1,5~c] ¥ 2 7 §1-5(6H)-&

6-(3-Z==2uA)-8,9,10,11-E|Egslo| =z 2[4 5] €] =[3,2-e][1,2,4] ER]o}Z=[1,5-c]T v d-
5(6H)—<;

6-([1,1'-vlo] A d]-4-dme)-8,9,10, 11-H E}slo]| = 2wl % [4, 5] €] ol =[3,2-e][1,2,4] Ego}ZE 2 [1,5-¢c]
) H-5(6H)-2;

6-(4-ZF22wA)-6,8,10,11-H Eg}slo] =2 -5H-T] &} =[4',3":4 5] E]o| =[3,2-e][1,2,4] ET]o}=EZE[1,5-c] Y
Y g-5-2;

6-(4-v &l &d)-6,8,10,11-El Eg}slo| == -50-3) 2} =[4",3":4,5] 6o x=[3,2-e][1,2, 4] EFe}Z = [1,5-c] 7] g

HH-5-

6-(4~(Ex]ZEozwe)wAa)-6,8,10,11-E| Eglslo] =2 -5H-3] 2} [4",3" :4,5]E]o| :=[3,2-¢e][1,2, 4] EE] o} &

—c]¥ 2 m e -5-2;

6-(4-v| =AW= )-6,8,10,11-E| Eg}slo)| = 2-50-9 2} =[4',3':4,5] €| =[3,2-¢e][1,2,4] Eg]o}Z=[1,5-¢c]

g g-5-2;

6-(3,4-t] 222 =)-6,8,10,11-v| Eg}sto)| =2 -5H-] 2} = [4",3':4,5]E]o)| :=[3,2-¢][1,2, 4] ETo}Z 2 [1,5-

cl¥nd-5-&;

6-(4-ZF o 2w A)-6,8,10,11-H Egtsto| = Z-5H-T &= [4",3":4,5]Elo| =[3,2-e][1,2,4] ER]o}Z=[1,5-
el rE-5-2;

6~ (4 FRE-3-ZFEMA)-6,8,10,11-Hl Ee}slo] =R -50-9]#=[4',3' 14, 5] E]ol| = [3,2-e][1,2,4] E]o}E R
clo e =52

6~ (4 FRE2-2-FF2W)-6,8,10, 11-H Ed}sto] = R-50-3] b4 ,3' 14, 5]E]ol| = [3,2-e][1,2,4] E]o}E R
c] ¥R =52

6- (3—4 Fo 2-4-v| =AM A)-6,8,10, 11-H Ed}sto] = 2-5l-3] = [4",3" :4,5] €9 =[3,2-e][1,2, 4] ET|o}E =
cl¥ v d-5-2;

6- (4 (Eﬂ;%ginﬂ% 1) wl2)-6,8,10,11-EH| Eg}slo] = 2-5H-1] g} = [4',3":4,5] €] =[3,2-e][1,2,4] E&] o}

Z2[1,5-cl¥gntl-5-2

6-(4-o| =AM A)-6,8,10, 11-E| Ee}slo] = Z-50-1] @} =[4" 3" :4,5] €] o = [3,2-e][1,2,4] E&]o}Z 2 [1,5-¢] Y]
) y-5-2;
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6-(3,5-0ZF Qo 2-4-v= A] A)-6,8,10,11-H E&}slo] = 2-50-1) @} =[4",3" :4,5]E] o] =[3,2-¢][1,2,4] EF]
o}Z=[1,5-c]¥Yn d-5-&

6-(4-ZF=2 2w 2)-8,9,10,11-HEgslo| =292 E[4',3":4,5]E]| x=[3,2-¢][1,2, 4] Eg]o}Z2[1,5-c]T g nd
-5(6H)—<;

6-(3,4-T W EA A )-8,9,10,11-H Egtslo| =23 2] =[3',2':14,5]E]o| =[3,2-¢e][1,2,4] ET]o}ZZ[1,5-c] T
2 A-5(6H)-<;

6-(4-F 222 )-9-MeE-8,9,10,11-H| Eg}sto] =292 = [4',3":4,5]E]o| =[3,2-e][1,2, 4] EF]o}=Z[1,5-
c]9#m A-5(6H)-2;

9-wld-6-(4-2 22 4)-8,9,10,11-H E&slo| =29 2] =[4',3":4,5] €]l =[3,2-e][1,2,4] EE|o}ZZ[1,5-
c]9#m Y-5(6H)-2;

6-(4-F22H A )-9-(Alo]ZF 22 AW E)-8,9,10,11-H Eg}tslo| =2 ¢] X [4',3':4,5] o) =[3,2-
ell1,2,4]Ed]o}&=2[1,5-c] ¥ 2" H-5(6H)-&;

2-(((2S,6R)-2,6-H MG B Z 2] 1) W &) —4-(4-v| SA il ) ] ehZ 2 [ 1, 5-c [ Bl o 1=[ 3, 2-e | 9] 2] P A -5(4H) =

6-(4-Z22WE)-9-((H Egslo| =2 -2l-y e-4-U) W e)-8,9,10, 11-E| Egslo| =29 2] £[4',3' :4,5]E]ol =
[3,2-e][1,2,4]1E8o}=2[1,5-c]F E | d-5(6H)-<;

6-(4-ZF 22 A)-9- (M E-3-9)-8,9,10, 11-H Egslo| =2 2| = [4',3':4,5]E]ol| =[3,2-€][1,2,4] ER]o} =&
2[1,5-c]9 ] Hd-5(6H)-2;

6-(4-ZF22MA)-9-(2,2,2-EFZTF ¢ 2o|E)-8,9,10, 11-HEd}slo| = 2T %= [4',3":4,5]E] o =[3,2-
el[1,2,4]Edol&2[1,5~c] I FnH-5(6H)-<;

6-(4-HE A WE)-9-((5-vE-1,3,4-E]o}t]o}Z-2-A )W €)-8,9,10, 11-H| Eg}slo] =2 9] 2] =[4" 3" :4,5] E]of| =
[3,2-e][1,2,4]Eg]o}Z =2 [1,5-c]¥ 8" Y-5(6H)-&

6-(4-HEA ) -9-((H Eg}slo| =2 -2l-3] &-4-U) W €)-8,9,10, 11-E| Eg}slo| =29 2] = [4',3"' 14, 5] E]ol =
[3,2-e][1,2,4]Eg]o}==2[1,5-c] ¥ g m])H-5(6H)-<;

9-(AlolEFz =z 2 ue)-6-(4-v|EA M= )-8,9,10,11-E| Eg}slo| =29 @ E[4',3":4,5]E o) = [3,2-
ell1,2,4]Ed]o}ZE2[1,5-c] v Hd-5(6H)-<;

6-(4-m S A A)-9-((3-H E S A e-3-2) ¥ e)-8,9,10, 11-H| Eg}ste] =29 2] 12 [4' 3" :4 5] E] o] = [3,2-
ell1,2,4]Eg]e}&E2[1,5-¢]F W Hd-5(6H)—<;

6-(4-HEA W) -9-(3-(HEE £)2Z2H)-8,9,10,11-H| Eg}sto| =2 2] 2[4 ,3":4,5]El ol = [ 3,2~
ell1,2,4]E&]o}&2[1,5~c] I H-5(6H)—2;

6-(4-H EA A )-9-((H E}sle] E2Fe-3-4)wW©e)-8,9,10, 11-El E&}slo| =2 T2 £ [4',3":14,5]E] 4 =3, 2-
ell1,2,4]Eg]o}&=[1,5-c] I &P H-5(6H) -2

9-((2,2-YE&F 2 Z[d][1,3]9 A 1-5-2)vE)-6-(4-HEA M A)-8,9,10, 11-H| E}slo] =2 3| 2] 2[4 3" :
4,51€)e%[3,2-e][1,2,4]EQ]o}Z=[1,5-c] 3 2] v 9-5(6H)-&;

6-(4-H|EA 2 )-9-1| 0 HAE-8 9,10, 11-H| E&}slo| = 23] g =[4',3":4,5]Elo| =[3,2-e][1.2, 4] ETo}=2[1,5
-c]¥ g ud-5(6H)-&

6-(4- nﬂEAl 124)-9-(F g w-2-A W e)-8.9,10, 11-B| Ed}alo] =29 2] 2[4 ,3':4,5]Elo| =[3,2-¢][1,2,4] E
gotZ2[1,5-c]F g m d-5(6H)-<

6-(4-H| Z A M 2)-9-((H EZ}slo] = 2-20-3] @#-2-A) W E&)-8,9,10, 11-EH| Eg}slo]| =20 2] 2 [4",3" :4,5]E] ol .=
[3,2-e][1,2,4]E8]o}==2[1,5-c] 2 H-5(6H)-2;

6-(4-PEA M E)-9-(3- (M BHEL) L2 9)-8,9,10, 11-H| Ee}ato] S 232 = [4',3' 14, 5] €] o :=[3, 2-
el[1,2,41E2e}E2[1,5-c] ¥ 2] 1T -5(6H) &

6-(4-HEAWIA)-9-(F | H-4-d W &)-8,9,10, 11-B| E&}slo| =23 2| E[4',3":4,5]E] o %=[3,2-¢][1,2,4] E
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glotE=[1,5-c]1¥ 2 d-5(6H)-

6-(4-m S A 2 )-9-(F 2] -2- °‘uﬂ%)—8,9,10,11—E1153}6P01Eiﬁ4ﬂ5[4‘,3‘:4,5]Eloﬂi[3,2—e][1,2,4]EF4
o}Z 2 [1,5-c] ¥ g H-5(6H) -

6-(4-v A )-9-(F 2 d-4-Ld | E€)-8,9,10, 11-E| Eg}slo| =20 2] 1= [4',3" :4,5] €]l =[3,2-e][1,2,4] EZ]
olZ 2 [1,5-c]¥ g d-5(6H)-=

6-(4-m S A ¥l 2)-9-( (1-w & -1H-o] »| o} Z=-2- O‘)Uﬂ?‘j_)—&(a,10,11—E1]Ea}6}015§ﬁ4a5[4',3':4,5]E]oﬂi[3,2—
e][1,2,41E8o}=E[1,5-c]¥ v Yd-5(6H)-=

6-(4-H Z A ¥l E)-9-((4-m| D Elo}Z=-5-2 )W &)-8,9,10, 11-EH| Ed}sto| =29 g T [4',3":4,5] € 0| =3, 2-
ell1,2,4]1E8]o}Z2[1,5~c]3 g m¥-5(6H)-2;

9-(1,1-t) 2 A E o E-3- ) -6-(4-H| Z= A ¥l 4 )-8,9,10, 11-EH| Eg}sto| =29 g T [4',3":4,5] € 9| = [3, 2-
ell1,2,4]1E8]o}Z2[1,5~c]3 g m¥-5(6H)-2;

9-((1,4-t)22-2-) &) -6-(4-H| EA WA )-8,9,10, 11-E| Ed}slo| =& a] e £ [4' 3" :4,5]E = [3,2-
ell1,2,4]1E8]o}Z2[1,5~c]3 g m]¥-5(6H)-2;

6-(4-m EA ) -9-((5-S A H Egtalo| =2 e-2-U ) ”)-8,9,10, 11-H Eg}sle| =2 9] 2] = [4',3" 14, 5] ] o] 2=
[3,2-el[1,2, 4] E8]o}ER[1,5-c ]9 2 M & -5(6H) =

9-(4-Z 5 0 2l A )-6-(4- uﬂé/\] 4)-8,9,10, 11-Hl Edtslo] == 3] g £ [4',3" :4,5] €] ol 2= [3,2-¢][1,2,4] E&]
obZ®=[1,5-c ]9 md-5(6H)-;

O-(2- 872206 (4 FAWL)8,9, 10, 11-F|Eekstol SR AR R4, 3704, 5] 28,271 (1.2,41E7)
obZ=[1,5-c] ¥ md-5(6H)-;

6-(4-ER2-2-FF 22 H)-9-((H Eg}slo] = 2-2H-3] gh-4- O‘)Uﬂ‘a) 8,9,10,11-HEgslo| =292 =[4',3":
45180 =[3,2-e][1,2,4] ER]o}ER[1,5~c]F g v -5(6H)-<

6-(4-F2E2-2-ZF 02 2)-9-(Fgd-2-dwE)-8,9,10, 11-H| Eg}slo] =29 g %= [4',3":4,5] €| =[3, 2-
ell1,2,4]Edo}&2[1,5-c]3 g m d-5(6H)-<;

6-(4-F22-2-Z 2 0 2w A)-9-((1-WE-1H-o] v }Z-2-A )W E)-8,9,10,11-H ET}slo| =2 H g £ [4',3" 14,
51€l0lx=[3,2-e][1,2,4] Edo}ZE2[1,5-c]¥ gl m] d-5(6H)—=;

6-(4-EF22-2-Z 29 2ulA)-9-(I v d-2- O‘Uﬂ%)—&&10,11—E1]EE}6}0]EEE]E]E[4‘,3‘:4,5]H°ﬂi[3,2—
e][1,2,41E8o}=E[1,5-c]¥ g v Hd-5(6H)-=

6-(4-F22-2-ZF 0 24 )-9- ((EﬂEa}o}olti &-3-9)™WE)-8,9,10,11-H Egslo]| =23 2] =[4',3':4,5]
Elo|=[3,2-e][1,2,4]E&]o}Z2[1,5-c]¥ g v d-5(6H) -

6-(4-H| E A ul 2 )-9- ((EﬂEE‘ro}O]‘:E oH-3] g-3-2) W E)-8,9,10,11-H| Eg}slo| =22 £ [4',3":4,5]E] o =
[3,2-e][1,2,4]Ed]o}Z=[1,5-c] T m H-5(6H)-<;

11,11-Y &5 2. 2-6-(4-H 5A M E)-9-((E| Eg}slo]| =2 -20-9] ¢-4-4 )W & )-8,9, 10, 11-E| Eg}elo| = 2T g &
[4',3":4,5]E]x[3,2-e][1,2,4]Edo}Z2[1,5-c] T U-5(6H)-<;

11,11-t &8 2 2-6-(4-W EA 9 2 )-9- ((EﬂEE}o}Olci oH-7 @-3-) ¥ e)-8,9,10,11-E| Eg}slo| =25 g &=
[4',3":4,5]E]ox=[3,2-e][1,2,4]Eglo}Z2[1,5-c]d & v H-5(6H)-<;

6-(2-ZF Q0 B—4-WEA WA )-9-(J g nd-2-L W &)-8,9,10, 11-E| ET}3lo| =2 9] 2 = [4',3" 14,5]E]of| = [3, 2-
ell1,2,4]E&]o}==2[1,5-c] ¥ & u]d-5(6H)-

6-(2-ZF L 2-4-v| EA ) -9- (- D-1H-°] M| th&-2-) W ")-8,9,10, 11-H| Egtete| =2 ] 2] 2[4 ,3" 14,
51€]0l=[3,2-e][1,2, 4] E&]o}E 2 [1,5-c]9] g W] H-5(6H)-2;

6-(2-ZF Q0 24-v|EA W 2)-9-(F g d-2-dwE)-8,9,10, 11-H| Eg}slo] =29 2] = [4",3":4,5] €| =[3, 2-
el[1,2,4]E8]o}=2[1,5-c] & nH-5(6H)-2;

6-(2-ZF L E=-4-m| S AW H)-9-((H Eg}sto] == e-3-2) M €)-8,9,10, 11-H Eg}eto] =2 9] 2] &= [4" 3" :4,5]
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Elol| 1-[3,2-e][1,2,4]Ed]o}ZZ[1,5-c] ¥ 2l v ¥-5(6H) -

6-(2-EFQ 24~ UﬂE/\]‘ﬂ 1)-9-( (8| Eg}s}o] = 2 -20-3] @-4- °‘)uﬂE‘) 8,9,10,11-H| Eg}sto| =2y g =[4',3":
4 51€]ox=[3,2-e][1,2, 4] Edo}Z=[1,5-c]¥ & H-5(6H)-&

6-(2-EFQ 24~ uﬂif\] Z2)-9-((" Eg}slo] =2 -20-3] §-3- °‘)uﬂE‘) 8,9,10,11-H| Eg}sto| =2y g =[4',3":
4,5]€]0=[3,2-e][1,2,4] EFo}E=Z[1,5-c]F & 7 H-5(6H) -2

6-(4-M| EA ¥ A)-9-((H Eg}slo| =2 Feh-3-2 )W e)-6,8,9,10, 11, 12-AA}sfo]| = 2-50-[1,2 4] Eg]o}Z&2[1",
5":1' 6" 1M E[5",4":4,5]E o) % [2,3~c] o} A T-5-L;

6-(4-H ZA Wl 2)-9-((1-H & -1H-o]n }E-2-24)H & )-6,8,9,10,11, 12-AN A} 8lo] == -5H-[1,2 4| ET]o}Z &2 [1",
5":1',6' 192 M E[5",4":4,5]E]o| =[2,3-c]o}A| H-5-2;

6-(4-HEA W A)-9-(F) g nd-2-L W E)-6,8,9,10,11, 12-3NA}&lo| =2 -51-[1,2, 4] ER|o}ZZ[1",5":1',6' 7]
=[5 ,4":4,5]1€]ex=[2,3-c]o}A|A-5-&;

6-(4-H| EA A )-9-(I g U-2-d el )-6,8,9,10,11, 12-FA}slo| = 2-5H-[1,2, 4| Eg]o}Z==[1",5":1",6' | T &
v E[5',4":4,5]€)o| =[2,3-c] o} A A -5-L;

6-(4-| EA ) -9-((H Eg}sfo] =2 -20-9] ¢4~ ) ¥ " )-6,8,9,10,11, 12- A8l o] = 2-5H-[1,2 4] E] o} &=
[1",5":1'",6' 19 H) %[5 ,4":4,5]E )| =[2,3~c]o}A] T-5-L;

6-(4-HEA W) -8-((H Eg}slo] = 2-21-3] eh-4-U) W &)-8,9,10, 11-H| EFslo| =2 9] 2] = [3',2' :4,5] E] ol =
[3,2-e][1,2,4]Ed]o}==[1,5-c]¥ 8] d-5(6H)-<;

6-(4-H EA ¥l 2)-8-((B| Eg}slo] =2 -20-1] @-3-4 ) v € )-8,9,10, 11-H Eg}slo]| =20 2] %= [3',2' 14, 5] Eof| .=
[3,2-el[1,2,4]E&]o}=2[1,5-c] 9 2] mH-5(6H)-2;

6-(4-H EZ A wlE)-8-((H Egtelo| = 2 F&-3-2A)wEl)-8 9,10, 11-H| Eg}slo] =23 2] = [3",2' 14, 5] €] %=[3, 2-
el[l1,2,4]Ed] o= =[1,5-c] 9 H-5(6H)-

9-(1,1-UZF 0 2T 2 3-2-9)-6-(4-H| EA ¥ 2 )-8,9,10, 11-E| Eg}ele| = =T g L [4',3':4,5]El o = [ 3, 2-
el[1,2,4]Ed]o}E=[1,5-c] 9 FmH-5(6H)-<;
8-(4-ZF =22 WA)-6-(4- uﬂiz\] 2)-8,9,10,11-H Egslel =292 =[3",2':4,5]Elo)|=[3,2-¢][1,2,4] ET]o}

Z2[1,5-c]¥ M d-5(6H) -

8-(4-Z 22l 2)-6-(3,4-T] H| =] 17—;1)—8,9,10,11—E1]EE}6}0]EEE]E]E[3‘,2‘:4,5]H°ﬂi[3,2—e][1,2,4]5
golE 2 [1,5-c]¥ g nd-5(6H)-=

8- ‘%i -6-(3,4-t W EA 4 A)-8,9,10, 11-HEgsol =20 2] = [3',2':4,5]E]o =[3,2-e][1,2,4] E&]o}ZZ[1,5
19 g H-5(6H)-2;

8- (3-F2=2WH)-6-(3,4-tu|EA 2 )-8,9,10,11-H Eg}tslo]| =23 2] =[3',2':14,5] €] .=[3,2-e][1,2,4]1 E
golE 2 [1,5-c]3 2 v e-5(6H)—;

11,11-9 259 2 -6-(2-ZF 9 2-4-1| EXA I A)-9-((H| Eg}slo] =2 -2H-3] e-4-<) W €)-8,9, 10, 11-H| E&}35} 0]
cgagx[4',3" 4,58 x[3,2-e][1,2,4] Eg]o}Z&[1,5-c ]3] & H-5(6H)-&

6-(4-ZF 22w 2A)-9-(F&7-2-7}14)-8,9,10, 11-H Eg}sto| =29 @] = [4',3':4,5]E]o =[3,2-e][1,2,4] E
o} £ &2 [1,5-c]¥ v Y-5(6H)-;

6-(4-FEEWAE)-9-(Ao| F R I 27K Y)-8,9,10, 11-H Egtslo| =239 2] = [4',3':14,5]E | =[3,2-
ell1,2,41E8o}Z2[1,5-c] ¥ g n¥-5(6H)-<;

9-(AolERZ AR H)-6-(4-HEA WA )-8,9,10, 11-H Eg}slo| =239 g = [4',3" 14,5 E]ol| =[3, 2-
ell1,2,41E8e}E2[1,5-c]9 I H-5(6H)-2;

9-(2,2-UEF L ZA S 2 L 2 710 J)-6-(4-1H EA M2 )-8,9,10, 11-E| E&}slo| =23 2] =4 ,3' :4,5]E] o =
[3,2-e][1,2,4]E&]o}=R2[1,5-c] & H-5(6H)-2;

6-(4-H| EA WM 2A)-9- (Bl Eg}slo| =& F&-3-711H)-8,9,10, 11-El Ed}slo| =& H e = [4' 3" :4,5]E =3, 2-
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ell1,2,4]Eg]o}E=[1,5-c ]9 2 md-5(6H) -

6-(4-H|EA w2 -9-(H & £9)-8,9,10, 11-E| Egteto| =& 9] 2] =[4",3" 14 5] Eol| =[3,2-¢][1,2, 4] E]o}Z =
[1,5-c]¥ 2w =-5(6H)-<;

6-(4-FEA WA )-9-(1-H e 9 Z8)¥-3-7}1d)-8,9,10, 11-H| Eg}slo| =29 2] % [4',3"':4,5]E]ol =3, 2-
ell1,2,4]1E8]o}Z2[1,5~c]3 g m¥-5(6H)-<;

6-(4-ER2-2-FFL2WA)-0-(Ao)| 2222 371H d)-8,9,10, 11-HEZslo| =29 # = [4",3":4,5] E]of| =[3,2
-e][1,2,4]Ego}ZE 2 [1,5-c]7 v H-5(6H)-<;

6-(4-F22-2-ZF 2 Z2WA)-9-(H Eslo| =2 F¢-3- 7}_”%_‘3]) 8,9,10,11-HE#slo] =29 2] %= [4',3"':4,5] ¥
o =[3,2-el[1,2,4]E&]o}&E2[1,5~c]F v d-5(6H)-<

11,11-9 259 2 -6-4-v| EA W A)-9-(H EFslo| =2 Fe-3-71H9)-8,9,10, 11-H Egslo| =2 F g & [4',3":
45180 =[3,2-e][1,2,4] ER]o}&ER[1,5~c]F & v d-5(6H)-<

6-(2-ZFQ 2 -4-W|EAWIA)-9-(H ET}slo| =2 FS-3-7}1d)-8,9,10,11-H Ed}slo| =21 2] =[4',3':4,5]F]
o %=[3,2-e][1,2,4]E&o}Z2[1,5~c]F & v d-5(6H)-&

6-(2-ZFQ 2 -4-W|EAWIA)-9-(H ET}slo| =2 F2-3-7}1.d)-8,9,10,11-H Ed}slo| =21 2] =[4',3':4,5]F]
o =[3,2-e][1,2,4]E&o}Z2[1,5~c]F & v d-5(6H)-&

9-(Ao| 22X 2RI RY)-6-(2-ZF 0 24~ uﬂiz\] 12)-8,9,10, 11-E| Ed}slo| =23 2] = [4',3":4,5]E]o ==[3,2
-e][1,2,4]Eglo}ZE 2 [1,5-c]3 ) m HA-5(6H)-&

(R)-6-(4-H| S A A)-9-(E| Eg}sfo] =2 F &-3-7}1.d)-8,9,10, 11-H| Egslo| =29 2] £ [4',3' 14, 5] E] | =[3,2
-e][1,2,4]Ego}ZE 2 [1,5-c]7 W H-5(6H)-<;

6-(4-H EA ¥ E)-9- (| Ed}slo| =2 F2-3-7}H.d)-8,9,10, 11-H| Edtsto| =29 | T [4',3":4,5] € 9| = [3, 2-
ell1,2,4]E8]o}Z2[1,5~c]d g m¥-5(6H)-2;

6-(4-H EA WM 2)-9-(B| Eg}slo| =& F-3-711d)-8,9,10, 11-E| Ed}slo| = a2 a] e = [4' 3" :4,5]E =3, 2-
el[1,2,4]Eg]o}Z=[1,5-c ]9 " d-5(6H)-&;

(R)-6-(4-H| ZA W A)-9- (| Eg}alo] = 2 Fd-3-7}1.d)-6,8,9,10, 11, 12- A et o] = 2-5H-[1,2, 4] Eg]o} & &
[1",5":1',6" 192 M =[5 ,4":4,5]€]oll =[2,3-c] o} A A-5-2;

9-(AlelZF 2 Z 2 71H d)-6-(4-H EA 914 )-6,8,9,10,11, 12-AA}8lo] == -5-[1,2, 4] Eg]o} £ = [1",5":1",
6' 19 X=[5",4" 14, 5]€]o| :=[2,3-c]o}A| A -5-L;

8-(Ato| FREZ 2RI H H)-6-(4-W| EA W E )-8,9,10,11-H Eg}sto| =29 @ = [3',2':4,5] €] =[3,2-
ell1,2,4]Edo}&2[1,5-c]3 g nd-5(6H)-<;

6-(4-H EA W 2)-8- (Bl Eg}slo| =& F-3-711d)-8,9,10, 11-El Ed}slo| =2 H] e £ [3',2' :4,5]E =3, 2-
elll1,2,4]Eg]o}E2[1,5-c]¥ g d-5(6H)—=;

-1z d-6-(3,4-t] W EA W1 4)-8,9,10, 11-H Eg}slo]| =2 9] £[3',2':4,5]Elol| =[3,2-¢][1,2, 4] EFo}Z =
[1,5-c]¥ v e-5(6H)-;

21)-6-(3,4-t | ZAH2)-8,9,10, 11-H E}eto) =23 g = [3',2" :4,5] €] :=[3,2-
el[1,2,4]1E8]o}Z=2[1,5-c]¥ v e-5(6H)-<;

8-(4-F2 2 WY )-6-(3,4-t | EAHZA)-8,9,10,11-E| E}sto]| =29 2 =[3",2':4,5]E]o| x=[ 3, 2-
ell[1,2,4]EgjolE2[1,5-c] 9 2 H-5(6H) -2 ;

6-(4-HEA W) -9-(F FH-2-2)-8,9,10,11-E| Eg}lo| =20 g = [4',3":4,5]Elo =[3,2-¢][1,2, 4| EF o} =
2[1,5-c]¥ | D-5(6H)—;
B

6-(4-HEAH A )-9-(REU-2-A W€ )-8,9,10,11-H| Eg}slo| =23 2] =[4',3":14,5] €] .=[3,2-e][1,2,4]1 E ]
o} & [1,5-c]3 g v e-5(6H)—;

6-(4-HEA ¥ 2)-9-(F Zd-3-7}H.d)-8,9,10, 11-H| Eg}slo] =29 g % [4',3" 14, 5] € =[3,2-e][1,2,4] E
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glotE=[1,5-c]1¥ 2 d-5(6H)-

6-(4-m| 5A Wl
-5(6H)—=;

6-(4-| 5A Wl

2)-8,9,10,11-H| Egtslo| =2 T g &

2)-8,9,10,11-Hl Egtslo| =2 T &

S=50l 10-2087756

[4',3":4,5]E]o%[3,2-e][1,2,4]Edo}Z2[1,5-c]F v

[3',4":4,5]8o|%[3,2-e][1,2,4] ER]o}&ER[1,5~c]F v

-5(6H)—=;

6—(4—1:1]%/\1 H 2 -9- (3] ) 2] -4- O‘uﬂE‘) 8,9,10,11-E|Eg}slol =z v g % [4',3":4,5]Elox=[3,2-e][1,2,4] E
golZ R [1,5-c]T | d-5(6H)-=

6-(4-v EA A )-8-((4-(F B d-4-dSAD) A A d-1-L) W E)Hel =[3,2-e][1,2,4] ET|o}EZ[1,5-c]F
-5(6H)—=;

8-((4-(2-ZEF 229 d) I 9 2}-1-d) v &) -6-(4-w EA Wl &) E] ol .= [3,2-e][1,2 4] ER]o}E 2 [1,5-c] T E v -
5(6H)-2;

8- ((4-(3-ZF o 299 v g}d-1-D) v & )-6-(4-H EA el @) E]ol| :=[3,2-e][1,2,4] ER]o}Z=2[1,5-c] ¥ 2| 1] ¢I-
5(6H)-2;

8- ((4-(4-ZEF 2. =29d) I 9 2}-1-d) v &) -6-(4-w EA Ml &) E] ol .= [3,2-e][1,2 4] ER] o} 2 [1,5-c] ] El v -
5(6H)—<;

6-(4-w ZA A )-9-((3-H=sA g F2|d-1-D) D) El ol =[3,2-e][1,2, 4| E]o}EZ[1,5~c]F & v -5(6H) -
3-((3-(2-ZEF 22 FA) oA HA-1-L) v )-6-(4-H EA M A) E] ol = [3,2-e][1,2, 4| E]o}EZ[1,5-c]F g v
-5(6H)-<;

6-(4-v S A WA )-8-((4-EEZ2 =T d 2 d-1-¢) e ) E el x=[3,2-e][1,2,4] E|o}EZ[1,5-c]H 27 d-
5(6H)—2;

3-((1,1-YEF L 2-5-0lA2=H 2 [2 4] Fe-5-L) W& )-6-(4-d EA A ) El ol = [3,2-e][1,2,4 | ER]o}EZ[1,5-

cl¥ | d-5(61)-2;
8-((4-o}ME-1,4-t] o} A F-1-
5(6H)-<;
8-((1,4-2 A} A F-4-
d-5(6H)-=
9-((3-(3lol =FA M E)-3-0] A f-
cl¥gvd-5(6H)—;

93]

8-(((2,2-H v el Eg}a}o] = 2 -2H-v] -4~

o}F2[1,5-c]¥ FHH-5(6H)-<;

9-(( & ((¥| E &} 5}o] = 2 -20-31] &4

[1,5-c]¥ v D-5(6H)—;

8—((N & ((¥| E &} 5}o] =2 -20-3] &4

[1,5-c]¥ v D-5(6H)—;

6-(4-m E A4l ) -9- (v D (¥l E2}ato] = =-2H-3] ¥4~

D)

a)we)-6-(2,3-

H e d-1-9) vl 9)-6-(4-m| S A A ) ¥l ol 1= [

)=6-(4-m| EA A ) B ol 1= [3,2-e][1,2, 4] EgJ o} 2 [1,5-c] ¥ v &l -

OZ 290 2-4-t|EXHZ)E ol =[3,2-e][1,2,4]E]o}ZE[1,5-c] ¥ g n|

3,2-ell1,2,4]Eg]o}£=2[1,5-
) (o g)otn] ) W& )-6-(4-H S A Wl 2 ) E] o = [

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

D)W= ok 1) € )-6-(4-F 5 A W2 E o 22 [3,2-€] [ 1,2, 4] E el o} 2
D)W= ok 1) € )-6-(4-F 5 A W2 E o 22 [3,2-e] [ 1,2, 4] E el o} =

e otn ) wE) el =[3,2-e][1,2,4] ETJo}ER

[1,5-c]¥ v e-5(6H)-
6-(2,3-H & F L 2-4-v| S A )-8-(((2R,65)-2,6-t W R & 2] =) W &) El ol 2=[3, 2-e] [ 1,2, 4| EC]o}E =2 [1,5-

cl9Zm-5(6H) -2

8-(((2R,659)-2,6-tv €
c1g ) d-5(6H)-<;

REEZgwe)ud

8-(((2R,6S)-2,6-t]HE &
clg ) d-5(6H)-<;

EEE=)vE

)=6-(3-=F 22 4-vSA M) E ol = [3,2-e][1,2,4] ET]o}E2[1,5-

)=6-(2-FF L E2-4-v| S AR Bl ol 2=[3,2-e][1,2, 4] EQ]o}E=2[1,5-
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6-(4-m S AW 2)-9-((((H Egsto| =2 -20-9 @-4-d) v a) o}r) )W &) El ol = [ 3, 2-e][1,2 4] EE| o} == [ 1,5~
c19grd-5(6H)-<;

6-(4-m =l 2)-8-((W & (B E g}slo] = Z-2H-3] &-4- ) ol = ) W& ) El ol 2= [ 3, 2-¢][1,2, 4] EF] o} £ 2 [1,5-
c]19 g rd-5(6H)-<;

6-(3-FZ2A4-ZF 22 A)-8-(((2R,65)-2,6-t] e 2 &2 ) de)Elo =[3,2-e][1,2,4] EE|o}Z2[1,5-
c]19 g d-5(6H)-<;

8-((1,1-U A EE LB Z T )W ") -6-(4-HEAN ) E] o = [3,2-e][1,2,4] E] o} =2 [1,5-c] T & v H-
5(6H)—<;

6-(3-EFL24-WEAMNA)-8-(EET = e =[3,2-e][1,2,4] ET|o}EZ 2 [1,5-c]F & 1| T -5(6H)-;
6-(2-ZFQ24-vEA W) -8-(EZF = e) el =[3,2-e][1,2,4] ET]o}Z 2 [1,5-c]¥] | v|D-5(6H) -

6-(3-E224-FF 2w )-8-(&

m}m

dr=me) el x=[3,2-e][1,2,4]Eg]o}E2[1,5-c] ¥ & v Y-5(6H) =

6-(2,3-0&F 2 2A4-v|EA A )-8-((WE((3-HEFHE-3-d) v E)olr] ) de ) El o [ 3,2-e][1,2,4] EE] o}
Z2[1,5-c]HEHH-5(6H)-=;

6-(4-m = A=) -8-((((3-ME S A e-3-) v e obr] i)W E) Bl ol .= [3,2-e][1,2 4] ET]o}E = [1,5-c ] 9] 2 W] -
5(6H)-<;

6-(2,3-HZF 2 2-4-v|EAH A )-8-((3-3to| =EEA o} A B H-1- )W e ) Elo| :=[3,2-e][1,2, 4] EQ]o} =21, 5-
c]¥ ) m Y-5(6H)-&;

6-(2-FFLEZA-vEA WA )-8-((3-8lo| =F A otA Bl d-1-L) W& ) E] o = [3,2-€][1,2,4] ER] o} EZ[1,5~c]H]
2 rd-5(6H)-<;

6-(2,3-t &7 2-4-vSA ) -8-((H | dotr| ) v d) ol 2= [3,2-e] [1,2,4] E2]o}E 2 [1,5-c] ¥ 2] T~
5(6H)-<;

9-((golaz 2 Holu ) v e )-6-(4-w EA Wl F ) Elol| .=[3,2-e][1,2,4] EF] o} = Z[1,5-c] ¥ 2l v -5(6H) -2

6-(4-H EA A )-10-( (B Eg}slo] =2 -2H-3] e-4-d )€ )-8,9,10, 11-Bl Eg}slo| =29 2 £ [3' 4" :4,5]E] ol .=
[3,2-€][1,2,4] Eg]o}&=[1,5-c] 2] 7] H-5(6H)~

6-(4-H =A

il ,8,9,10,11,12-3A }5Fo] =2 -50-[1,2, 4] EE|o}& 2 [1",5":1",6"' [H 0| =[5',4":4,5]Elol| =
[2,3-c]o}A| A~

A)-6
-5-;

11,11-9&EF 2 2-9-0o| 25 E-6-(4-w 5EAW 2 )-8,9,10, 11-E| Eg}sto]| =20 2] 2[4, 3" :4,5] E] ol = [ 3,2~

ell1,2,4]Ed) o} 2 [1,5-c] 3 g nd-5(6H)-<;

11,11-t &5 2 2-6-(4- UﬂE’\] 14)-8,9,10, 11-H Egsto| =232 = [4",3":4,5]E]ol| =[3,2-e][1,2,4] EF] o}
Z2[1,5-c]¥ 2 n T1-5(6H)-

6-(4-HEAHE)-8,9,10,11-H Edslol =23 2] =[3',2':4,5] €l =[3,2-e][1,2,4] Eg]o}Z 2 [1,5-c]¥ glul g
-5(6H)—=.

A3 29

7 , A Aoll, MA Fell, dHstE o, H%J& 27 Ag QF Fof, &
A7 E A %PoHi OHOi ici%ﬂ—i AelE | PDEL &4l o8 wiZEE A3 wi Fos X85y 93,
kA et ZAE
A7 30

A7 2000 QolAl, A7) A Aol A £4F Ao, eAlet 2R
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A3 45

AHA

2AHA]
A3 47

244

A4
AT 49
A
A7% 50
A4
7% 51
AHA
7% 52
AHA
A% 53
AHA
2T% 54
AHA
7% 55
AHA
3T 56
AHA
7% 57

7% ol aFoRyEH e 3%, £x a4 g oR HErtsw o

rir

6-(2-2 =2 Eol=[3,2-e][1,2, 4] EgJo}E2[1,5-c] ¥ V] -5(6H) -
6-(3-F22WA) Yl =[3,2-e][1,2,4] ER]o}Z 2 [1,5-c]F 2P H-5(6H)-<;
6-(4-F2=2WA)-9-wdyoel =[3,2-e][1,2, 4] Eg]o}Z 2 [1,5-c] 3] P H-5(6H) -
6-([1,1'-ntol A d [-4-Ld D) el =[3,2-e][1,2, 4] ER]o}Z= 2 [1,5-c]F 21 H-5(6H)-<;
6-(4-F =2 d)E ol =[3,2-e][1,2, 4] EJo}Z2[1,5-c] ¥ V] -5(6H) -
6-1ld-0-m el =3, 2-e][1,2, 4] Eg]o}E R [1,5-c ]9 2] W & -5(6H) =

6-([1,1'-wto] o d |-4-LHe)-9-m ¥ ol :=[3,2-e][1,2, 4] E&]o}ER2[1,5-c ]9 g W] D-5(6H)—;
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8-MA-6-(2-F22ZMA)E o =[3,2-e][1,2,4] E]o}E R [1,5-c]¥] 2| P I-5(6H) -
8-MA-6-(3-F2ZZMA) o =[3,2-e][1,2,4] ESJo}ER[1,5-c] ¥ 2| " D-5(6H)—;
6-(2-ZF=2ZMA)-9-M e o = [3,2-e][1,2,4] E]o}E R [1,5-c] ¥ 2| P H-5(6H) -

6-(3-ZF =2 A)-9-M e o = [3,2-e][1,2,4] E]o}E R [1,5-c]¥] 2| P H-5(6H) &

6~ A8~ E] ol :=[3,2-e][1,2,4] E&]o}EZ[1,5-c] ¥ g v H-5(6H) -

6-(2-ZF =2 A)-8-M e =[3,2-e][1,2,4] E]o}E R [1,5-c] ¥ 2| P I-5(6H) &
6-([1,1'-nto]dld]-4-dm&)-8-rm D] o] 1=[3,2-e][1,2,4] Eg] o} =2 [1,5-c]¥] 2 ] -5(6H) -
6-(4-FZ2A)-8-v e o =[3,2-e][1,2,4] Eg]o}ER2[1,5-c] 3 2 v Y-5(6H) -

6-(3-ZF =2 A)-8-MHE o =[3,2-e][1,2,4] EBo}E R [1,5-c]¥] 2| P H-5(6H) &

6,8-t]Ml A E o = [3,2-e][1,2,4] E]o}E 2 [1,5-c]¥] 2| P I-5(6H) &

6-([1,1'-nto]dld ]-4-Dm&)-8-HFE] o] 1=[3,2-e][1,2,4] Eg] o} =2 [1,5-c]¥] 2 ] -5(6H) -
6-(2-Z 2 2ZWMA)-8-o] aMLE| ol :=[3,2-e][1,2, 4] E&]o}E 2 [1,5-c] 7 v H-5(6H) -

6-(3-Z 2 2ZWMA)-8-o| aMLE] ol :=[3,2-e][1,2, 4] E&]o}E 2 [1,5-c] 7 v H-5(6H) -
6-([1,1'-vlolul d]-4-A & )-8-o] A EE] o :=[3,2-e][1,2,4] EE]o}E 2 [1,5-c] ¥ & ] H-5(6H) -2
8-MA-6-(4-ZF2Z2ZMA) o =[3,2-e][1,2,4] EBo}E 2 [1,5-c]¥] 2| »| D-5(6H) -

6-(4-Z 2 2ZWA)-8-o] ML E] ol :=[3,2-e][1,2, 4] E&]o}E 2 [1,5-c] T 2 H-5(6H) -

6-wldE ol 1=[3,2-e][1,2,4] ER] oL = [1,5-c] 9] 2| D -5(6H) -

6-2d-8-o] e El ol 2=[3,2-¢][1,2,4] ERo}Z R [1,5-c] ¥ 2] v D-5(6H) -
6-(4-222ZWA)-8,9-tIHdE] ol = [3,2-e][1,2, 4] E&]o}E 2 [1,5-c] T | L-5(6H) -

6-(4-m| =AM A ) El ol 2= (3, 2-¢][1,2,4] ERJo}Z 2 [ 1,5-c] 9] 2] v D -5(6H) -

6-(4-v EA M A)-9-v el ol 2= [3,2-e][1,2,4] ER]o}Z 2 [1,5-c] 9] 2 7| -5(6H) -

8-((1,4-5A A B-4-) v &) -6-(4-m S Al ) Bl o 1= [ 3, 2-e ][ 1,2, 4] Eg]o}E 2 [1,5-c | 9] 2] 1] D -5(6H) =
8-((tu| & of] ) &) —6-(4-vf| EA Ml A ) El ol 2= [3,2-e][1,2,4] EF] o} E= 2 [ 1,5-c]3 & v H-5(6H) -
6-(4-M EA A ) -8- (R Ee em ) Elol| = [3,2-e][1,2,4] Eg] o} =2 [1,5-c]¥ 2] v D -5(6H) -
6-(4-H S A A )-8-((4-H D I A 2} -1-d) v D) Bl el = [3,2-e][ 1,2, 4] E&]o}EF = [ 1, 5-c ] 9] W] D -5(6H) -

8-(((2S,6R)-2,6-tv € R Z 2] =) v &) -6-(4-H EA WIE)El ol 2=[3,2-e][1,2,4] ER]o}Z 2 [1,5-c] ¥ 2l v T~
5(6H)—<;

8-((4-o&-3- 23 #2121 -1-) w| & )-6-(4-m| S A A F ) E ol .= [3,2-€][1,2,4] ET] o} =2 [1,5-c] ] & m] H-
5(6H)—=;

6-(4-m| E AT ) -8-((4- (B d 2 d) 9 3l e -1-) vl D) ¥l ol 1=[3,2-e][1,2, 4] ER]o}E 2 [1,5-c] ¥ 2] 7] -
5(6H) -

8-((2,2-tvg 2] =) v e )-6-(4-m| S A A ) B ol 1=[3,2-e][1,2, 4] E]o}E 2 [1,5-c] 9] 2] M| -5(6H) -2

8-(2-2AF-5-ofxfulol Aol 2 2[2.2. 1] A E-5-L H g )-6-(4-H EA Wl F ) E]ol| = [3,2-e][1,2,4] ET] o} = E[1,5-
c]¥Em Y-5(6H)-&;

8= (7-ZA-2-0} Ak 23] 2 [3.5] -2~ A W & ) -6-(4-H| S A M A ) E] o 1= [ 3, 2-e][1,2,4] EF| o} EF 2 [1,5-c] I g v
-5(6H)—=;

8-(2-FA-T-ok Ak 29 2[3.5] i d-7-A v ') -6-(4-v| SA L Z) Bl o =3, 2-e ][ 1,2, 4] ER]o}E 2 [1,5-c] ¥ g V]
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-5(6H) -

7=((6-(4-"1 = A M) -5-522-5,6-F] 8} o] =R E] ol 3= [3,2-e] [ 1,2, 4] E]o}E 2 [1, 5-c] ¥ g v =8-S v & H E
ghatol = - 1H-SAFE (3, 4-a] 9] 2421 -3(5H) -+

6-(4-m| S5 AW )-8-(1- " -3-(E2]| ZF . 2 E)- -9 e}E-5-L) ¥l ol = [3, 2-e] [1,2, 4| EF] o} E 2 [1,5-c] Y]
2 H-5(6H) -2

8-(3,5-t " o] SAFE-4-)-6-(4-I S A ) E ol 1= [3, 2-e] [ 1,2, 4] Eg] o} 2[1,5-c ] 9] 2 V] D -5(6H) -
6-(4-m| S5 A1) -9-m & -8-(F] 2] - 1-L ) B ol =3, 2-e] [ 1,2, 4] ET] o= 2 [1,5-c ] ¥ ¢ V] A -5(6H) <5
6-(4-mSA 2 )-9-m D -8- (R E 2] =mE ) ¥l ol = [3,2-e][1,2, 4] ER]o}Z== [ 1,5-c | 9] 2 W I -5(6H) -

8-((H o] ) v &) —6-(4-mf| S A Wl ) -9-w| & ¥] o] 1= 3, 2-e ][ 1,2, 4] E2]o}Z 2 [1,5-c] ¥ 2] "] -5(6H) -

-((AlelEF 22 (wE)oln )| )-6-(4-H EA M 2)-9-w ]| =3, 2-e][1,2, 4| ET]o}E 2 [1,5-c]F] & 7]
H-5(6H)—;

3-((4-slel =5 A g gl d-1-d) D) -6-(4-v| S A Wl & )-9-w| D E] o] ;= [3,2-e ][ 1,2, 4] E&] o} L2 [1,5-c]F 2|7
-5(6H)—=;

8-((MA (2-3lo| =FA o &) o} =) W & ) -6-(4-| S A H1 &) -9-Fl H E] ol ;= [ 3, 2-e][1,2, 4] ER] o} £ 2 [1,5-c] ¥ €]
" -5(6H)—2;

6-(4-m Bl 2)-9-m & -8- (T | 2} H - 1-L &) El ol ;= [ 3, 2-e][1,2, 4] ER]o}Z 2 [1,5-c]¥] 2] M| H-5(6H) -
6-(4-m EA WA )-9-H & -8-((((3-wEZ A et-3-Ld)H &) olv] o)W &) El ol [ 3, 2-e][1,2,4 | EE| o} ZFE[ 1,5~
c]F M Y-5(6H)-2;

8- ((4-otAE F H g7 -1-A) W &) -6-(4-H| ZA ) -9-w & E]ol| ;= [3,2-e][1,2,4] E&] o} =2 [1,5~c]F g 7] W -
5(6H)—=

6-(4-m E A 1l ) -9-w & -8- (¥ F H-3-Ld | &) opm| ) [ &) B o 2=[3, 2-e ][ 1,2, 4| E¥] k& = [1,5-c] ¥ || d-
6-(4-m E A 1l ) -9-m & -8-((3-F v | e xI-1-) v D) Bl ol =[3, 2-e][1,2, 4] E2] o} Z 2 [1,5-c] ¥ 2] m] -

6-(4-m B Al 2)-9- e -8-((FE ((F| Eglslo]| = = F&-2-)wE)otu] ) W& ) Elof| = [ 3, 2-¢][1,2,4] E] o} =
2[1,5-c]7 | Dd-5(6H)—;

8-(((2S,6R)-2,6-t W& 2. & ] =) v ) -6-(4-m| F A A ) -9-m D E] o] =3, 2-e] [ 1,2, 4| EF] o} 2[1,5-c] 9] ]
v d-5(6H)-;

8-(o] &9 E-2-AmE)-6-(4-m| S A M E)-9- D E] ol :=[3,2-e] [ 1,2, 4] EFJ o= = [ 1, 5-c] ¥ g m T-5(6H) -2

8-((Ate] =z 2ot o) md)-6-(4-m| S A M E)-9-m D E| ol 2=[3,2-e][1,2, 4] Eg]okE = [1,5-c] ¥ g d-
5(6H)-=

(S)-6-(4-v A M) -8-((2-(MFA M) I E2|d-1-L) W e )-9-FId E] | = [3,2-e][1,2 4] ER]O}EZ[1,5-
c] 92 E-5(6H)-=;

6- (4 ‘ﬂ]i/\] A2 -9-wd-8-((ME (A Egsto] =2 F-3-d)me) otn =) e ) Hell = [3,2-e][1,2, 4] ET]o} =
191 2w -5(6H) -2

2-(((6-(4-mF A A )-9-ME-5-5 -5, 6-H 8ol =2 E ol .= [3,2-e] [ 1,2, 4] ET]o}E2[1,5-c] ¥ V] &1 -8~
D) (v d)opr] =)-N,N- E]Uﬂ%OHﬂEOF‘J]#

8-((1,4-SA A #-4-) e )-6-(4-H EA A )-9-wHE] | =[3,2-e][1,2, 4| EB]o}ZZ[1,5-c] T g 1| -
5(6H)-<;

6-(4-w S Al E )-9-w| & -8-((4-w D Fl 2} -1-L) WD) H ol = [3,2-e][1,2, 4] ER]o} &= Z[1,5-c]F & 1| -
5(6H)-<;
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6-(4-H| ZA Wl ) -9-m| & -8-((4- (W B ) v F 2}z -1-d) W &) Elo| .= [3,2-e][1,2,4] ER]o}Z R [1,5-c] ¥ &
] e-5(6H)-2;

8-((4-o) AZ 2 A e} -1-L) v &) -6-(4-H| S A A A )-9-w & E] ol .= [3,2-e][1,2, 4] Eg]o}=EZ[1,5-c]F v
-5(6H)—=;

8-(2-2A}-5-o}xputol Alo]| Z & [2.2. 1] F EF-5-U v & )-6-(4-| A Wl &) -9-H & E] o ;= [3,2-¢][1,2, 4] E| o} £ &
[1,5-c]T g nd-5(6H)-

8-((4-od-3- Ay gA-1-A) e )-6-(4-H| S A &) -9-vw| D E] o = [3,2-e] [1,2, 4] EF|o}ZEZ[1,5-c] 9] g
v -5(6H) -

8- (8-S Al-3-oftutolAte] 22 [3.2. 11 S E-3-U ™) -6-(4-v| S A Wl Q) -9-v D E] o 2= [3,2-e][ 1,2, 4] EFJ o} Z &
[1,5-clo=]med-5(6H)—=

8-((2-d R ZE =)W E)-6-(4-w EA M H)-9-vHEl o .=[3,2-e][1,2,4] E&]o}ZZ[1,5-c] ¥ 2] v H-5(6H) -

8-((2,2-tM g 2 Z 2] )W e )-6-(4-H| Z A A 2 ) -9-w| H E] ol ;= [3,2-e][1,2, 4] ET]o}ZZ[1,5-c]d g v -
5(6H)—<;
6-(4-H| EA A 2 )-9-m D -8-((2-HE R Z g =) v e El ol = [3,2-e][1,2, 4] ET|o}Z 2 [1,5-c] ¥ ] 1] ¥ -5(6H) -2

6-(4-m| EA A ) -9-m & -8-((3-mlE & 2] ) W E) Bl ol 1=[3, 2-e ][ 1,2, 4] ER]o}E 2 [1,5-c ]3] 2] P D -5(6H) -

8-(((3R,59)-3,5-td e &} -1-d) | &) -6-(4-v| EA il & )-9-w| D E] o] .= [ 3,2-e][1,2,4] EE]o}Z 2 [1,5-
c]¥ ) m Y-5(6H)-&;

8-((3,4-tH o o g -1-) e )-6-(4-H EA M A)-9-H D E] ol = [3,2-e] [ 1,2, 4| EF| o} Z 2 [1,5-c] T gl 7| d -
5(6H)-;

6-(4-H S A 2 )-9-1 El-8-((3,3,4-Eg e v | g 1-1-d) W &) Elo| .= [3,2-e][1,2,4] EE]o}Z 2 [1,5-c] ] g
] e-5(6H)-2;

(S)-8-((AA}alol=ad] = 2[1,2-a] 9 X -2(1H)-2) W &) -6-(4-H| EA|HA A )-9-w| D E] o = [3,2-¢][1,2,4] ET
o}Z R [1,5-c]T v H-5(6H)-;

8-H 2R -6-(4-HEA M A )-9-HHE] o =[3,2-¢][1,2,4] Eg]o}ZE£=[1,5-c] ¥ v d-5(6H) -
8-(3lo] =2 A W E)-6-(4-H EA M &) -9-w D E]ol| .= [3,2-e][1,2,4] E]o}Z R [1,5~-c] ¥ & 1| H-5(6H)-&

9-(((2S,6R)-2,6-tv g R Z 2] =) v &) -6-(4-H EA W E)El ol 2=[3,2-e][1,2,4] ER]o}Z 2 [1,5-c] ¥ 2l v T~
5(6H)—=;

6-(4-ZF2 2w A)-8, 9-tIWEF2(3,2-¢e][1,2,4]Ed)o}ZE=[1,5-c] ¥ & 7 H-5(6H)-&

tert- 2% 6-(4-m| EA WM A )-5-24-5 6,10, 11-H Eg}sto] =23 2| = [4' 3" :4,5] €] =[3,2-e][1,2,4] ER|o}=
c]3 ) md-9(8H) -7 A o E;

6-(2-Z2 2w A)-8,9,10,11-E|Egslo| =2 2[4, 5] €l =[3,2-e][1,2,4] ER]o}Z2[1,5-c] T g v d-
5(6H)—=;

4-(4-EA A -2-(RZ =g F 2} E 2 [1,5-c]E o x[3, 2-e] 7] 2| v F-5(4H)--&

6-(4-F2=292)-10,10-t]#E-6,8,10, 11-EH| Ed}slo]| = 2-5H- &} = [4"',3' 14,51 E]ol| = [3,2-e][1,2,4] E&] o}
Z2[1,5-c]¥ g nd-5-2;

6-u14-8,9,10,11-8| Eg}tsto| =2l Z[4,5]Elol| 1= [3,2-¢][1,2, 4] EFo}Z 2 [1,5~c] I & 7] H-5(6H)-<;

6-(3-222wA)-8,9,10,11-g Edsto] =2 Z[4,5] €l =[3,2-e][1,2,4] ET]o}Z 2 [1,5~c] ¥ gl v -
5(6H)—=;

6-([1,1'-vlo]Hd]-4-dWE)-8,9,10,11-B| Eg}slo| =2l 2[4, 5]E]o| =[3,2-¢e][1,2,4] ER]o}Z 2 [1,5-c] ¥
2 H-5(6H)-2;

6-(4-==2=2WH)-6,8,10,11-H Egslo] = 2-50-3| 2= [4',3" 14, 5]E] | =[3,2-¢][1,2,4] E|o}E=2[1,5-c]F]
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Zug-5-2

6-(4-H 2wl A)-6,8,10, 11-H E&}3lo]| = 2-50-3] 2} [4',3"':4,5]Elol| :=[3,2-e][1,2, 4] Ed|o}Z= 2 [1,5-c] ¥ ]
u)gl-5-2;

6-(4-(Ex)ZZ o 2ue )M )-6,8,10,11-EH| Eg}slo| = 2-50-T &} [4',3":4,5]Elol =[3,2-e][1,2, 4] EF o} =
2[1,5-cl¥ g nd-5-2;

6-(4-HEAHZA)-6,8,10,11-E| Eg}slo] =2 -5H-T] 8} =[4',3" :4,5]E]ol| %=[3,2-¢e][1,2,4] ET]o}ZEZ[1,5-c] ¥
grd-5-2;

6-(3,4-tF==2WMd)-6,8,10, 11-H Eg}slo| =2-50-3] 2} =[4",3' :4,5] €] =[3,2-e][1,2, 4| E&]o} &= [ 1,5~
SEEE RS

6-(4-=F o =2wA)-6,8,10,11-H Eg}slo] =2 -5H-T] &} =[4",3":4,5] ol =[3,2-e][1,2,4] Eg]o}E=E[1,5-
cl¥ v d-5-2;

6-(4-FR2-3-ZF 0 2 A)-6,8,10, 11-H Ea}slo] = Z-50-3] e} 1=[4',3':4,5] €] o] :=[3,2-¢][1,2,4] Ee]o} = &
[1,5~c]F v d-5-2;

6-(4-F22-2-ZF 9 2w H)-6,8,10,11-H| Ee}ato] =2 -5H-3 2 =[4',3':4,5]Elo] 2=[3,2-e][1,2, 4] ER] o} 2=
[1,5-c]¥&me-5-2;

6-(3-ZF 9 2-4-WEAWA)-6,8,10,11-H Ed}slo| =2 -50-3] &} = [4',3":4,5]E]e| =[3,2-e][1,2,4] EE| o} ==
[1,5~c]Feud-5-;

6-(4~(E8|ZF o 2w EA)HA)-6,8,10,11-H Egslo]| = 2-50-3] 2} =[4",3":4,5] €]l = [3,2-e][1,2,4] Eg] o}
£ 2[1,5-c]¥ g nd-5-2;

6-(4-o| EA W A)-6,8,10,11-E| Eg}slo] =2 -5H-T] 8} =[4"',3" :4,5] €] :=[3,2-¢e][1,2,4] ER|o}ZEZ[1,5-c] ¥
grd-5-2;

6-(3,5-UZF 9 2 4-v|EA WA )-6,8,10, 11-H Eg}slo| = 2-50-T &} =[4',3":4,5]E o) =[3,2-e][1,2,4] ET
ol =Z[1,5-clF | d-5-<;

6-(4-2= 2w 2)-8,9,10,11-HEgslo| =2 I E[4',3":4,5]E | x=[3,2-e][1,2, 4] ET|o}Z 2 [1,5-c]T gl
-5(6H)—=;

6-(3,4-t) | EA A )-8,9,10,11-H Egtsle| 298] £ [3',2":4,5] €0 =[3,2-e][1,2, 4] Eg]o}Z=[1,5-c] Y
) Hd-5(6H)-=;

6-(4-ZF 228 d)-9-M=-8,9,10, 11-H Eg}stel =2 9| = [4',3':4,5]E]o] =[3,2-e][1,2, 4] E&]o}EZ[1,5-
c] =2 e-5(6H) -2

9-MA-6-(4-F22MA)-8,9,10,11-HE&sto| =22 X [4",3":4,5] € =[3,2-e][1,2,4]Eo}ZEZ[1,5-
cl¥glvd-5(6H)—;

6-(4-Z22WA)-9-(Ate| F2 2 I el)-8,9,10,11-EH Egsle| =20 8| = [4',3"':4,5]€)o| :=[3,2-
el[1,2,4]Ed]o}E=[1,5-c]FFm H-5(6H)-<;

2-(((2S,6R)-2,6-H WD & & o] =) v &) -4-(4-m| FA A ) I 2FE 2. [1,5-c] Bl ol 3= [ 3, 2-e ] 9] 2] ] 1 -5(4H) -2

6-(4-222WA)-9-((H| Eg}slo] =2-20-3| -4~ )€ )-8,9,10, 11-H E}slo]| =23 2] = [4',3' :4,5]F ol =
[3,2-e][1,2,4]E&]o}Z=2[1,5-c] ¥ & u]Hd-5(6H)-

6-(4-ZF 22 A )-9-(SME-3-9)-8,9,10, 11-H Egslo| =29 2] = [4',3':4,5] ]l =[3,2-e][1,2, 4] EE]o} =
2[1,5-c]¥ W D-5(6H)—;

6-(4-SF2 2w A)-9-(2,2,2-E8|ZF 92 24 €)-8,9,10, 11-H Eg 3o =29 g % [4',3":4,5]E | =[3,2-
elll1,2,4]Eg)o}Z=2[1,5-c] ¥ g v d-5(6H)-=;

6-(4-w S A WA )-9-((5-1€-1,3,4-FH o} o}&-2-d) ¥ )-8,9,10, 11-H Eg}sle| =23 2] =[4',3' 14, 5] =
[3,2-e][1,2,4]E&]o}Z=2[1,5-c] ¥ & u]d-5(6H)-
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SS 546 10-2087756
6-(4-m = A)-9-((H Eg} o] = 2-20-3] P-4-D)me)-8,9,10, 11-E| Eg}slo] =2 0] ] 3= [4' 3" 14, 5] E] o]l =
[3,2-e][1,2,4]Eq]o}&=[1,5-c] T 2] v 9-5(6H)-&;

9-(Ato) F R Z 2 AW E)-6-(4-H|ZA|H A )-8,9,10, 11-H| Eg}slo| =29 2] 2[4 3" 14, 5]E] o =[3,2-
el[1,2,4]Eg]o}Z=[1,5-¢ ]9 g m|9-5(6H)-&;

6-(4-H| Z=A Wl 2)-9-((3-H| D 2 A E-3-U )W E)-8,9,10, 11-E| Eg}sto| =2 9] g & [4',3":14,5] € o] =3, 2-
e][1,2,41E8o}=E[1,5-c]¥ g nd-5(6H)-;

6-(4-HEAHA)-9-(3-(HEE 2 )Z27)-8,9,10,11-E|Eg}slol =29 g E[4',3":4,5]€] | =[3,2-
ell1,2,4]1Edo}Z2[1,5-c]¥ gln d-5(6H)-<;

6-(4-H| EA W A)-9-((H Eg}slo] 2 F2-3-2) W e)-8,9,10, 11-H Egsto] =2 92| %= [4",3" 14, 5] E]ol| = [3,2-
elll,2,41Ego}E2[1,5-c]F g m)d-5(6H)-=

9-((2,2-t&F 2 =[d][1,3]9%41-5-d) M e )-6-(4-H| 5 A4 )-8,9,10, 11-H E&sto| =2 v 2] = [4',3":
4,518)el=[3,2-e][1,2,4] Eg]o}ER[1,5-c] T &1 H-5(6H)-;

6-(4-H| E=A W E)-9-1]| 2.7 E-8,9,10, 11-H Eg}tto| =2 g L [4',3":4,5]E] o =[3,2-e][1,2,4] ET]o}Z=E[1,5
-c]¥ g ud-5(6H)-&

6= (4~ EA A )-9- (7] 2] 1] -2~ o]uﬂ%) 8,9,10,11-H Eg}slel =29 2|5 [4',3":4,5] €]l =[3,2-e][1,2,4] E
2o} [1,5-c] 92 mH-5(6H) -

6-(4-HEA ) -9-((H Eg}slo| =2 -2l-y] &k-2-U) W €)-8,9,10, 11-E| Eg}slo| =29 2] £[4',3"' :4, 5] E]ol =
[3,2-¢][1,2,4]EQ]o}&2[1,5-c] T 2] v Y-5(6H)-&;

6-(4-H EAH A )-9-(3-(HE AT d)ZT2)-8,9,10,11-H| Eg}tslo| =23 2] = [4',3':4,5] o =[3,2-
ell1,2,4]Ed) o} 2 [1,5-c] 3 g d-5(6H)-<;

6-(4-H| EA ¥l A )-9-(F & 7| d-4- wﬂ%) 8,9,10,11-H Eg}stol =2 9@ %= [4",3":4,5]E]o| =[3,2-¢][1,2 4] E
glo}lZ2[1,5-c]¥ g nd-5(6H)-

6-(4-m| EA M A)-9-(F] B ¥-2-A | &)-8. 9,10, 11-E| Ed}slo] =29 2[4 ,3':4,5]Elo]| :=[3,2-¢][1,2,4] EF]
o}Z2[1,5-c]T | d-5(6H)-<

6-(4-m| =AM A)-9-(F] B Y-4-A | &)-8 9,10, 11-E| Ed}slo] =292 2[4 ,3':4,5]Elo| =[3,2-¢][1,2,4] EF]
o}Z2[1,5-c]T | d-5(6H)-<

6-(4-H EA A )-9-((1-¥ Y -1H-o] w| T} &-2- °‘)Uﬂ%) 8,9,10,11-H Egsto| =238 = [4",3":4,5]Elol| =3, 2~
ell1,2,4]Eg]o}&=[1,5-c] I &P H-5(6H) -2

6-(4-H EA WA )-9-((4-H HE] o} Z-5-4 )W E)-8,9,10, 11-E| Eg}slo| =29 g L[4 ,3":4,5] €] o :=[3, 2-
ell1,2,4]Ed]o}ZE2[1,5-c]H v Hd-5(6H)-2;

9-(1,1-T) A ZE] o &-3-2 ) -6-(4-W EA W12 )-8,9,10, 11-H Eg}slo| =2 9] 2] = [4',3':4,5]Elol| x=[3, 2-
el[1,2,4]Edol&=2[1,5~c] I FnH-5(6H)-<;

9-((1,4-t)22-2-A) W &)-6-(4-H| EA 12 )-8,9,10, 11-H Ed}sto| =2 92| L [4',3':4,5] €] =3, 2-
ell1,2,4]Ed e} = [1,5-c]3 g nd-5(6H)-&

6-(4-m SA M A)-9-((5-FAHEZSto| =2 Fe-2-d)m e )-8,9,10,11-H Egsto| =29 @] = [4',3':4,5]E] =
[3,2-e][1,2,4]E8]o}Z2[1,5-c] ¥ 8" Y-5(6H)-&

9-(4-ZF 2w H)-6-(4-HEAME)-8,9,10,11-H Eg o] =23 2] =[4',3':4,5] €] =[3,2-e][1,2,4] EF
olF=Z[1,5-c|9 v d-5(6H)-<;

9-(2-EF 0.2 A)-6-(4-w| EA 1A )-8,9,10, 11-H EZsto| =29 2| =[4',3':4,5]Ex=[3,2-e][1,2,4] EZ]
olF=Z[1,5-c|9 v d-5(6H)-<;

6-(4-222-2-Z2 ¢ 2l A )-9-((H Eg}slo| = 2-2H-3] &-4-2)WE)-8,9,10,11-H Egsto| =2 a2 = [4',3":
4,518)9=[3,2-e][1,2,4]1E]o}E=[1,5~c]F 2| v d-5(6H) -2
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6-(4-F22-2-ZF 22 2A)-9-(¥ g d-2-4dHe)-8,9,10,11-E| E}3to| =2 3] 2] =[4"',3"' :4,5]E]ol| = [3,2-
ell1,2,4]Ed]o}Z2[1,5-c]T g v H-5(6H)-2;

6-(4-FRE2-2-ZF 2 2 A)-9-((1-Hd-1H-o]n|t}=-2-d)w e )-8,9,10, 11-H Eg}stol == 2] = [4',3" 14,
51800 :[3,2-¢][1,2,4] ETo}Z 2 [1,5-c] 3 v ©-5(6H)-<;

6-(4-F22-2-ZF 02w Z)-9-(gnd-2-2we)-8,9,10,11-El Ee}sle] =23 2] = [4' 3" :4,5]E] o] =[3, 2-
ell1,2, 41Edo}ZE2[1,5-c]¥ 8 n¥-5(6H)-&

6-(4-Z2E2-2-ZF 0 ZWld)-9-((H Edsto] =2 F&-3-9)d€)-8,9,10, 11-E| Ed}sto] =& 9] g] &= [4' 3" :4,5]
Elol =[3,2-e][1,2,4] E&]o}=Z[1,5-c]¥ 2l v H-5(6H) -2

6-(4-H ZA 2 )-9-((H Eg}slo] = 2-2H-3] #-3-Y )W el )-89 10, 11-H| E&}slo]| =23 2] = [4' 3" 14, 5] Elol| =
[3,2-e][1,2,41Ego}E2[1,5-c]F 7 U-5(6H)-=;

11,11-tZ 2 9 2 -6-(4-W EA M 2 )-9-( (8| Eg}3lo] =2 -20-5] 2-4-Y )W € )-8,9,10, 11-E| Eg}slo| =2 H 2| &
[4',3":4,5]E]o%[3,2-e][1,2, 4] ETo}Z2[1,5-c] T Em]H-5(6H)-<;

11, 11-0 9 2-6-(4-1 A Wl 2 )-9- (8] Ed}a}o] = 2-20-3] 2-3-2) v &)-8,9, 10, 11-E| Ee}slo] = 2y 2| &
[4',3":4,5]E]el % [3,2-e][1,2 4] E&]o}EZ[1,5-c]5 2] 7] F-5(6H) -2

6-(2-ZF 0 Z-4-W|EA WA )-9-(F g d-2-UwEd)-8,9,10, 11-E| Eg}sto| =2 9] | £ [4',3":14,5] €| = [3, 2-
ell1,2,4]Ed)o}Z=2[1,5-c]3 g nd-5(6H)-&

6-(2-ZF 0 2—4-wWEA WA )-9-((1-H & -1H-o] v t}=-2-A)H©)-8,9,10, 11-H Eg}stol =2 2] = [4',3" 14,
51E]el=[3,2-e][1,2,4]Ed]o}Z& 2 [1,5-c] 9 2] v 9-5(6H)-&;

6-(2-ZF 9 2-4-WEX W A)-9-(IFd-2-d|€)-8,9,10, 11-H| Eg}slo| =29 2] L [4' 3" :14 5] x=[3,2-
el[1,2,4]Edol&2[1,5~c] I FnH-5(6H)-<;

6-(2-ZF Q0 Z-4-H|EAHA)-9-((F| Ed}slo| =2 F&-3-U)WE)-8,9,10,11-E| Egsto)| =2 92| = [4',3':14,5]
Elo]:=[3,2-¢][1,2,4]Edo}ZE2[1,5-c]¥ & r]d-5(6H)-=

6-(2-ZF 0 2-4-v| EXH A )-9-((H| Eg}slo]| = 2-20-9 &-4-A) W E)-8,9,10,11-H Egsto| =20 8| & [4',3":
4,51€)e%[3,2-e][1,2,4]Ego}Z=[1,5-c]3 2] " Y-5(6H)-&

6-(2-ZF 9 Z4-v| EXA A )-9-((H| Eg}slo| = 2-2H-3] &-3-2A)HWE)-8,9,10,11-H Esto| =2 u 2] = [4',3":
4,51€)o%[3,2-e][1,2,4]EQo}Z = [1,5-c]7 2" Y-5(6H)-&

6-(4-HEA HA)-9-((H Eg}slo| =2 F&-3-2)wel)-6,8,9,10, 11, 12-3AA}sFo]| =2 -50-[1,2 4] Eg]o} £ =2 [1",
5":1",6" ]9 =[5",4":4,5]E]o)| :=[2,3-c] o} A| H-5-L;

6-(4-H A A )-9-((1-H Y -1H-o]v|t}E-2-¢) W& )-6,8,9,10, 11, 12-FA}slo] = 2-5H-[1,2, 4] Eg] o} Z 2 [ 1",
5":1",6" ]9 P =[5",4" 14,5]E]ol| 2=[2,3-c] o} A| F -5

6-(4- Uﬂif\]ﬁi )-9-(T] glud-2-AwWE)-6,8,9,10,11, 12-ANA}SFo| =2 -50-[1,2, 4] Eglo}Z 2 [1",5":1",6' ] 5]
U E[5' 4" :4,5]E) o %=[2,3-c]o} A A-5-&;

6-(4-MEAWA)-9-(F FH-2-d W &)-6,8,9,10,11,12- A} sfo| =2 -5H-[1,2 4] EFo}Z=[1",5":1",6' |9 g
W =[5 4" 4, 5]€]o) %=[2,3-c] o} A B-5-;

6-(4-1| = 1 A)-9-((H Eg}slo] =220~ 2-4-2 )W €)-6,8,9, 10,11, 12-AA}3lo| =2 -50-[1,2 4| ET|o} ==
[1",5":1',6' 19 v =[5",4":4,5]Elo| %=[2,3-c] o} 4] B-5-2;

6-(4-v EA WA )-8-((H E}slo] = 2-2H-3] gh-4-d )W €)-8,9,10, 11-H E}slo] =23 2] = [3',2' :4,5] o =
[3,2-e][1,2,4]EQ]o}& 2 [1,5-c] 9 2] v Y-5(6H)-&;

6-(4-H| EA| 2 )-8-((H Eg}slo]| = 2-20-7] &-3-D) W& )-8,9,10, 11-H Eg}slo] =29 ] £[3",2' :4,5] ] ol =
[3,2-e][1,2,4]Eg]o}&2[1,5-c] 7 2] v Y-5(6H)-&;

6-(4-HEA A A)-8-((F| Eg}slo| =2 F#-3-4)wE)-8,9,10, 11-Hl Eg}slo| =239 ] =[3',2":4,5] €| =[3, 2-
ell1,2,4]Ede}Z=[1,5-c]3 g nd-5(6H)-&
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SS 546 10-2087756
9-(1,1-0ZE2 9 2 X 2 7-2-9)-6-(4-H| EA M F)-8,9,10,11-H| Ed}slo| =22 =[4',3" :4,5] €]l = [3, 2~
ell1,2,4]Ed]o}Z2[1,5-c]T g v H-5(6H)-2;

8-(4-F 22 A )-6-(4-HEAH 2 )-8,9,10,11-H|Eg}sto| =20 2] = [3',2' 14, 5]E o x=[3,2-¢e][1,2,4] E&] o}
Z=2[1,5-c]F ] H-5(6H)-=;

8-(4-Z 22w 2)-6-(3,4-TI W EA A )-8,9,10, 11-H E}sto| =2 9] 2| = [3',2':4,5]E ol x=[3,2-e][1,2,4] E
olE=[1,5-c]H g nd-5(6H)-;

8-l A-6-(3,4-THEA M A)-8,9,10, 11-HEg o]l =22 £[3',2':14,5] €] x=[3,2-e][1,2,4] Ed]o}ZZ[1,5
-c]¥ g ud-5(6H)-<;

8-(3-F2EWA)-6-(3,4-t|H|EAH4)-8,9,10,11-HEgslo| =20 2] = [3',2"':14,5]Eld| =[3,2-e][1,2,4]1 E
golE=2[1,5-c]¥ v d-5(61)-;

11,11-0ZE2 9 2 -6-(2-ZF2 9 2 -4-v| EA Wl A )-9-((H E &} 5} 0] & 2-2H-5] T4~ 01)1:%1%) 8.9,10,11-H E&}3}9]
=298 %[4",3":4,5]E9)x[3,2-¢][1,2,4] ET]o}Z 2 [1,5~c] ¥ 2 7] §1-5(6H)-&

6-(4-F 22 E)-9-(F 2 -2-7}2.4)-8,9,10, 11-H E}slo] =20 2] %= [4" 3" :4, 5] €] =[3,2-e][1,2,4]1 EF
o}Z R [1,5-c]T v H-5(6H)-;

6-(4-EF22ZWA)-9-(Ae] 2R L2 R11 9)-8,9,10,11-8H| Egtslo| =298 £ [4',3"':4,5]E o x[3,2-
el[1,2,4]Edol&2[1,5~c] I FnH-5(6H)-<;

9-(Ao)E R X 2RI H ) -6-(4-W| EA A )-8,9,10, 11-EH| Ed}slo| =29 8] £ [4',3':4,5]Eol| x[3,2-
ell1,2,4]Ed]o}Z2[1,5-c] g v H-5(6H)-<;

9-(2,2-t)ZF 9 2 A}o| 22 X 2 97l B d)-6-(4-H| EA MR )-8,9,10, 11-H E&Slo| 20 g %= [4',3':4,5]E]o =
[3,2-e][1,2,4]EQ]o}&=[1,5-c] T 2] v g-5(6H)-&;

6-(4-v| EA WA )-9-(B| Eg}slo| =2 F-3-7tH d)-8,9,10, 11-E| Eg}slo| =29 g L [4',3":4,5]E 0| = [3,2-
ell1,2,4]Ed) o} 2 [1,5-c] 3 g md-5(6H)-<;

6-(4-m EA M 2)-9-(FE ¥ d)-8,9,10, 11-Bl Eg}slo| =2 2| = [4',3":4,5]E] o =[3,2-e][1,2, 4] Ego}E =2
-c]9 g m)d-5(6H)-=;

6-(4-MEAWA)-9-(1-Wd T E8d-3-7t14d)-8,9,10, 11-H| Eg}slo] =23 @] = [4",3":4,5]E]ol| :=[3,2-
ell1,2,4]Ed]o}Z2[1,5-c]9 v H-5(6H)-2;

6-(4-F22-2-Z2 0 2 A)-9-(A}o] F2Z2A7Rd)-8,9,10, 11-E| Edslol =2 e T [4',3" :4,5]E]o] =[3,2
-e][1,2,4]Eg]e}Z2[1,5-c] ] m d-5(6H)-&;

6-(4-F22-2-ZF 0 2w A)-9-(g Ed}slo]l =2 E&-3-711d)-8,9,10, 11-E| EF}Sto| =29 2] = [4',3':4,5] €]
o :=[3,2-€][1,2,4]E&]o}Z2[1,5-c]¥ 2| "] d-5(6H)-<

11,11-4EF 2 2-6-(4-H EA| M) -9-(H Eg}slo| 2 Fe-3-7}2.d)-8,9,10, 11-H Eg}slo| =29 2| &[4, 3" :
4,51€)9=[3,2-e][1,2,4] Eg]o}E=[1,5~c]F 2] »]d-5(6H) -2

6-(2-ZF 0 2 -4-|EA WA )-9-(g| Ed}slo]l =2 E@-3-711.d)-8,9,10, 11-E| EF}Sto| =29 2] = [4',3':4,5] €]
o :=[3,2-e][1,2, 4] E&]o}Z2[1,5-c] 3 g P H-5(6H) -

6-(2-ZF 0 2 -4-w| EA WA )-9-(e| Ed}slo] =2 E@-3-71.d)-8,9,10, 11-E| EF}Sto| =29 2] = [4',3':4,5] €]
o :=[3,2-e][1,2, 4] E&o}Z 2 [1,5-c] 3 &P H-5(6H)-=

9-(Alo)|ZF R X2 I I )-6-(2-EF L 24-HEA WA )-8,9,10, 11-E| Eg}slo| =23 2] = [4',3':4,5]E]o| =[3,2
-e][1,2,41Eg]o}& 2 [1,5-c]9 2 v Y-5(6H)-<

(R)-6-(4-H| E=A W A)-9-(E| Ed}slo] = 2 3Ee-3-7} 1. 4d)-8,9,10, 11-B| E&}lo| =2 9 2]l = [4',3':4,5] € o] =[3,2
-e][1,2,4]Eg]e}Z2[1,5-¢c] ] m d-5(6H)-&;

6-(4-H| EA M A)-9- (B Edslo] =2 E&-3-7119)-8.9,10, 11-B| E&}8lo| =2 9] 2] = [4',3':4,5]Eol| :=[3, 2-
el[1,2,4]Edol&=2[1,5~c] I FnH-5(6H)-<;
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6-(4-HEA A A)-9-(B| Eg}slo| =2 F&-3-7}2.H)-8,9,10, 11-H| Eg}slo]| =20 2] %= [4',3' :4,5] €| ol :=[3,2-
ell1,2,4]Ed]o}Z2[1,5-c]T g v H-5(6H)-2;

(R)-6-(4-H E A A)-9-(e| Eg}slo] = 2 ¥ 2-3-7}1.9)-6,8,9,10, 11, 12- S Absto] = 2-51-[1,2, 4] Eg]o} & &
[1",5":1",6' 19V =[5 ,4" :4,5] € 2=[2,3-c] o} A A-5-&;

9- (APO]EEJEJH}EJ_) 6-(4-HZA M A)-6,8,9,10,11,12-3 A} sfo| =2 -50-[1,2 4] E]o}ZH = [1" ,5":1",
e (5,4 :4,5]E]o [ 2,3-c] o} A B-5-2

g-(AtolZ R I 2 At H d)-6-(4-WEA WA )-8,9,10,11-H Ee}tslo| =2 92| = [3',2':4,5]E]ol| :=[3, 2-
ell1,2,41E8o}E=[1,5-c]39dmd-5(6H)-2;

6-(4-H| EA Wl 2)-8-(F| Ed}slo| =2 F&-3-71H.9)-8,9,10, 11-H| Eg}sto| =2 9] g £ [3',2" 14,5 € 9| = [ 3, 2-
ell1,2,4]1Ed o} 2 [1,5-c]¥ gln d-5(6H)-2;

8-MZ=A-6-(3,4-t W EA M A)-8,9,10, 11-H| E&}sto] =292 = [3',2':4,5]E]o] =[3,2-¢][1,2, 4] ET| o} E=
[1,5-c]¥] 2] m|e-5(6H)-<;

8-(3-Z2E2WEYU)-6-(3,4-t W EA WA )-8,9,10,11-E| Eg}slol =29 g E[3',2":4,5]€] 9| =[3, 2-
ell1,2,4]Ed) o} =2 [1,5-c]3 g d-5(6H)-<;

8-(4-F 22U ZYU)-6-(3,4-t)HEAH A )-8,9,10,11-H| Ee}sto]| =29 & = [3',2' 14, 5]E]o| = [3,2-
ell1,2,4]Ed]o}Z2[1,5-c]T & v Hd-5(6H)-2;

6-(4-M EA WA )-9-(F g H-2-9)-8,9,10, 11-Bl| Eg}sto]| =2 ] = [4' 3" :4,5]E]oll :=[3,2-e][1,2,4] E]o}=
2[1,5-c]9 g DA-5(6H)-2;

6-(4-HEA A A)-9-(EZH-2-9dWe)-8,9,10,11-H| Eg}sto| =29 @ 2[4 ,3':4,5] €] =[3,2-e][1,2,4] EF]
o}Z2[1,5-clF | d-5(6H)-<

6-(4-H =AM A)-9-(9] 22 H-3-7}0.H)-8,9,10, 11-Hl Eg}sle] =2 9] 2] = [4' 3" 14, 5]l oll =[3,2-e][1,2,4] E
2o} [1,5-c] 92 W H-5(6H)-&;

6-(4-HEAWE)-8,9,10,11-H Edslol =23 2] =[4',3':4,5]E]o|=[3,2-e][1,2,4] Eg]o}Z2[1,5-c]¥ gluj g
-5(6H)—=;

6-(4-HEAWE)-8,9,10,11-H Edslol =23 2] =[3',4':4,5]Elo|=[3,2-e][1,2,4] Eg]o}Z2[1,5-c]¥ gluj g
-5(6H)—2; 18] ar

6—(4—Uﬂ%/\] A 2)-9-(F #| 2] P-4-d W €)-8,9,10,11-El Egsle| =29 = [4',3':4,5] € x=[3,2-¢e][1,2,4] E
golE2[1,5-c]F g d-5(6H)-<

7% 58
SR ool Ao RTH MU AT, EE 149 AHHOoR HEFsT 9:

6-(4-v S A WA )-8-((4-(F B d-4-dSA) H A d-1-L) W E)H =[3,2-e][1,2,4] ET|o}EZ[1,5-c]F
-5(6H)—<;

8-((4-(2-=F o2 d) A =-1-Ld) M d)-6-(4-H S A Z) Bl ol .= [3,2-e][ 1,2, 4] EF]o}E 21, 5-c] ¥ W] & -
5(6H)—=;

8- ((4-(3-ZF =29 d) I o 2p-1-d) v & )-6-(4-w EA Wl &) E]of| .= [3,2-e][1,2 4] ER]o}E 2 [1,5-c]F 2l v -
5(6H) -

8-((4-(4-=F 223 d) I A #-1-L) A d)-6-(4-H S A ) Bl ol =[5, 2-e] [ 1,2, 4] ET]o}E 21, 5-c] ¥ W] -
5(6H)—=;

6-(4-m E A1) -9-((3-3 A 9] =2 -1-D) WD) Bl el 2=[3, 2-e ][ 1,2, 4| E€]o}E =2 [1,5-c ] 9 2] 7 I -5(6H)-=

8-((3-(2-=F 2|5 A oA Bl d-1-) Wi & ) -6-(4-wl| SA ) Bl o = [ 3, 2-e] [ 1,2, 4] E2]o}E 2 [ 1, 5-c ] ¥ & 1|
H-5(6H)—;
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6-(4-m] EA ) -8-((4-EZ 2 =3 | 2| d-1-) vl D) Bl ol 1=[3,2-e][1,2 4] ER]o}E 2 [1,5-c] 9] 2] 7] ol -
5(6H)—=;

8-((1,1-tZF 2 2-5-olx A & [2.4] Fet-5-L) w8 )-6-(4-H| EA A @) Elo| .= [3,2-e][1,2, 4] ET]o}Z= 2 [1,5-
c]19 g rd-5(6H)-<;

8-((4-opA e -1, 4-tf obA| -1 W &) -6-(4-vI S A ) Bl o 1 [ 3, 2-e ][ 1,2, 4] E¥] o} 2 [1,5-c]¥] 2] 7] -
5(6H)-:

8-((1,4- SLAMM 4-D)mE)-6-(2,3-H & F L 2-4-v| SA A ) ] 2= [3,2-e][ 1,2 4] ER]o}E 2 [1,5-c] ¥ 2] 7]
H-5(6H)-=

9-((3-(Blol =2 AW g )-3-0] ARE 3 g d-1-A) W &) -6-(4-w| EA &) Bl o] .= [3,2-e][1,2, 4] ET] o} Z 2 [1,5-
c]19 g d-5(6H)-<;

8-(((2,2-tW 2| Eglsto]| =220~ #@-4-<) (o &) o} 1] ) | & ) -6-(4-H| S A M A ) E] o] 1= [ 3, 2] [1,2,4] EE]
ol =Z[1,5-c]9 v d-5(6H)-<;

9-((A € ((BEgstol =z -20-9] F-4-) w & ) o} v ) W &) -6-(4-W| EA M 2 ) E] ol 1= [ 3, 2-e][1,2, 4] ET] o} Z 2
[1,5-c]¥2ud-5(6H)-;

8-((AE (B Egtsto| =2 -20-3] &-4-) v &) o}m| 1= ) W €] ) -6-(4-W| EA A ) E] o = [3,2-¢] [ 1,2, 4] ER] o} Z 2
[1,5-c]¥2]uld-5(6H)-;

6-(4-HEA I Z)-9-((HE ((H Eg}dlo] =2 -2H-3] @-4-d ) ) o}u| = )| E ) E] o :=[3,2-e][1,2, 4| ET| o} ==
[1,5-c]¥2ud-5(6H)-;

6-(2,3-tZF L 2-4-FSA W2 )-8-(((2R,65)-2,6-C] WD 2 Z | =) &) E] ol = [3,2-e][1,2, 4] EE|o}Z 2 [1,5-
c]¥ ) m Y-5(6H)-&;

8-(((2R,69)-2,6-tIWE R Z )W E)-6-(3-ZFQ 2-4-WEAMA)E| o 1= [3,2-¢][1,2,4] EF]o}ZZ[1,5-
c]¥ ) m Y-5(6H)-&;

8-(((2R,69)-2,6-tlWE R Z )W E)-6-(2-ZFQ 24-WEAMA)E o 1= [3,2-¢][1,2,4] EF] o} =2 [1,5-
c]¥ ) m Y-5(6H)-&;

6-(4-HEA ) -9-((((Bl Eg}ato] = 2-20-3] #-4-d ) v &) olu| ) | & ) E] ol .= [ 3, 2-e] [ 1,2, 4| EE] o} =2 [ 1,5~
c]¥Fm Y-5(6H)-&;

6-(4-v EA A )-8- (W E (H Egslo] =2 -2l-3] &4~ ) olu| =) &) Bl ol = [ 3, 2-e][1,2,4 | EB]O}EE[1,5-
c]¥Em Y-5(6H)-&;

6-(3-F22A4-ZF 22w A)-8-(((2R,65)-2,6-t| e 2 &2 ) We ) Elo =[3,2-e][1,2,4] EE|o}Z =2 [1,5-
c]¥Fm Y-5(6H)-&;

8-((1,1-Y A RH L B EZ T ) W E)-6-(4-HEA M F ) El ol = [3,2-e][1,2,4] EF|o}Z 2 [1,5-c ] g v H-
5(6H)—=;

6-(3-ZF o 7-4-HEANHA)--(EEZg = e) e =[3,2-e][1,2,4] EF]o}ZZE[1,5-c] I & H-5(6H)-&;
6-(2-ZF Q2 Z4-v|EA M A )-8-(EZg e Elo| =[3,2-e][1,2,4] ER]o}Z 2 [1,5-c] ¥ & 7| Hd-5(6H) -
6-(3-FR2A4-ZF0 2WA)-8-(EZg = e)Eld=[3,2-e][1,2,4]EFo}E2[1,5-c] ¥ g v H-5(6H)-&

6- (2 3- \“4 FRE Uﬂ AT =8- (D ((3-rE S A E-3-L) v &) o] ) |- Bl ol 1= [3,2-e ] [ 1,2, 4] E ] o}
)2 d-5(6H)-2;

g_
E

L

6-(4-m = A ) -8-((((3-HE A e-3-) vl &) obr] i) W E) Bl ol .= [3,2-e][1,2 4| ET]o}E = [1,5-c ] 9] 2 W] T -
5(6H)-+;

6-(2,3-HZF 2 2-4-v|E A 2 )-8-((3-3to| EZ A o} A H-1-) W e ) Elo| :=[3,2-e][1,2, 4] ER]o} =2 [1,5-
c]9Em Y-5(6H)-&;
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[0001]

[0002]

[0003]

[0004]

[0005]

S=53 10-2087756
6-(2-ZF 2 Z-4-v| S A A )-8-((3-FFo| =F Aol A B -1-L) v &) E] o = [ 3, 2-e][1,2,4] EF] o} &= [1,5-c]F]
2 A-5(6H)-<;
6-(2,3-UZF 2 2-4-v| A A)-8- (g ot ) E ) El ol :=[3 2-e][1,2, 4] ET]o}ZE[1,5-c]d g v -
5(6H)—=;
O-((Yol a2 "ol )W) -6-(4-H S A M) E] o = [3,2-e][1,2,4] ER]o}EZ[1,5-c]F 2] v H-5(6H)—2;
6-(4-v EA A )-10-((H Eg}slo]| = 2-20-3] eh-4-d ) v & )-8,9,10, 11-H E&}slo| =23 2| = [3',4' :4,5] Elof| =
[3,2-¢][1,2,4]Ed]o}Z=2[1,5~c] I F ] H-5(6H)-<;
6-(4-v EA w2

114)-6,8,9,10,11, 12-AFste| =2 -5H-[1,2 4| Eg]o} &2 [1",5":1",6' |F 7| =[5" 4" :4,5]E]dl =
[2,3-c]o}A|A-5-2;

11,11-t)ZF 9 2-9-0] AR E-6-(4-H| EA] 2 )-8,9,10, 11-E| Eg}slo]| =2 0] g] & [4' 3" :4,5]El o =3, 2-
ell1,2,4]Exd]o}ZE=2[1,5-c] ¥ 2" H-5(6H)-&;

11,11-tEF 2 2-6-(4-mEA W2 )-8,9,10, 11-H Eg}sto| =29 & = [4',3':4, 5] €] = [3,2-e][1,2,4] E&] o}
Z=2[1,5-c]¥nd-5(6H)-2; 28

6-(4-v| =AW= )-8,9,10,11-EH| Eg}slol =29 @ £ [3',2':4,5]E | x=[3,2-e][1,2, 4] Eg]o}Z==Z[1,5-c]F
-5(6H)—=.

AT% 59
A7 3600 oM, 7] ONS Foh Al R AFEDY FeN, DA Foh, HA Fel, WL L FAH 3w,
A% Awd 7o) &4, L g5 PIS TP 1F F sht olgoany Ay A2, oIS 24E

A7 360l oA, A7l O Aol AREW, W

H
ADHDE 2Fsh= 15 F shh oo =R AEd Z9l, ;xﬂi‘@ ZHE.
AT% 61
A8 3601 A, 7] ONS Folli= A A8 A Ada A A el fAlTA 2=,
AT 62

A7 610 QoM. 47 AW NPA AR thyg FaEe oA 2YE,

gige] 41y

o Hg wapgzx

)

EQLe v 7E 9 61/661,091 (201293 69 18Y £9)S A@or FFsta, oAe o AA7F Fur Y
of ZgtElo] gl

ol A%ty Eled- % F-gE obERYevd-5-(6h)-& e R ok 2 el
[e] =] ]_ 13
=

s

= a

e A w0 PDEL B4 oAE Egehs, T ddAel
A

P

S, 9 AFGEH ol Ad Fell, Al o, 2 PDEl e 22 FEFuElLEloln AsdgS
ek v He 9 23S 238k 1 o)l ool xR #e Ao},
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(cGMP) = Al

2

[ hu
_{
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o,

>

}o(
il

g

gé

_IXE 4o

(o]

=31

2

Mo

_>'i

K

>

i)

prL

xR &5
=4 veﬂilﬁEPO]E FE AT ol 2 H A (PDE)L AH ool =e] Ao AHE AS Thed
AFomn o5 A&E BEASATIE (Fold AXE e Zhstd § 9dE) o aFe aiolrh.
Iﬂri‘r*i PDE= A el Ate] S8 FEalQetol= Aodde] w43k, 7] 3 A&7EE 2dgozm 2l

DEx= AHolx 11701 #id® (PDE1-PDE1L)E 35} A A,
ol ¥FEcrk. PDE ddz] FAYLS Aoldt oA s
T %Tﬂr 1361 thokAd - PDEZF 7€) 9% 2} =

PDE ¥ g FolA, PDE1S Z4 (Ca ) 2 ZEEH (Caeol 23k ¢bd BAdste] gt edo] 5535, 242
AEA o7 Calidt BAE FAFTH Ca /Call BFAIZE PIELS] N-ek Ao b mwjele] Aggroz
A Ag Az A eA E4E& RS 5 vh. webA, PDE1S UYE e AEYW RAEE 9 AE AL
HES ZH3e s ANadd A2 s 38 9 Fddolvt (Sharma et al., Int. J. Mol. Med. 2006
18, 95-105).

PDE1 s e]= 3709 §HAE (pdela, pdelb E pdelc)S EF3SIaL, ol& 222 A A ~Ege]d 4 2
el AALE B vF ola¥HE 4Edtt. BE PIEl E4AE2, HF o8] AME Al sle= Aol
g 4 AR, cAMP 2 QP RFE VbR EE Ao R ®Weltl (Bender and Beavo, Pharmacol. Rev. 2006
58, 488-520).

PDE1S @& XA oA HdH™ ol WS sty HAAoA e A& Zxert. PDE 2 J9, HAGA
o= A%, d, AW W W G, A 25, g5, BAL A, A%, A, 9, &2 AR, 2%,
7k, MES 18, WA, B, A 2 AAAE 2§ HolA, PDEL o]AFE2, 7o A4 ¢ TE A
HAol| FoAsE GG, HHAA, AFY, @k, 2 P HEoA wddr. PEI 2dL 53] 52 759
LoRAgA AREEE YeEhE W G993 dAdsiA AdEnh. AE A A, PDEIbS cAMP Hfol Ll
< A8t A AxolA T2E BoldE wilsted $a% A4S e AS EIYt (Maurice et al

A

—% T
B0 (&), A, FA AR, 2

Mol. Pharm. 2003, 64, 533-546). AAZ, <17+ PDElbE Aldd,
HeNas ¥ v A8y JdY9olA 1x2 TdHY,

Ho}p dwbx o g PIElS FRbstE ARE Xdste Alo]EE wEUSE|E Aedy AR v Wedhy
Aol AFAc} (Keravis and Lugnier, Br. J. Pharmacol. 2012, 165, 1288-1305). <& E9o, o]& HRES
WS 55, BATES 2 A e E3bate v o Foflol AFEIATE. Al Aol PDE1 &4 A
=, A& B9, AP B WP TS S7MAA Ao AAHME 7144 (neuronal plasticity)-3&d F3A},
AR A R AAES Ao HAE = S dvk. ol g B 71x3te], PDE1 SAAl= B2 (NS
ol 2 AFE A S Az o] 9 Am FEECT. fFAFSHAl, PDE1 £4 % ApolEY wE
deelolees e, ATAANS 2 ARAS ¥35te B2 dd Folo 747 Hie He 34 Fa )

A2A FZ4=a 9y (Miller et al., Basic Res. Cardiol. 2011, 106, 1023-1039 and Miller et al, Circ.
Res. 2009, 105, 956-964). T3, PDE1L, cAMP 2 cGMP7} AlER-3}, 5, 2 Axe mEdx 48 243
=AY et s ASAY ARE2 xdat=, A "3k AA 2 Ao AZHETt (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).

Wb, ONS B 7lEh gelet o, Hojm FRAo

o=, PDEI ela) A XY NBAY AR oy
w2 gelel J19lske Folol tE ARAE AwE Ae

7F et

ohoFet AR PDE1 &4 9AA, oF 549, ovgzygdE29 vt (Intra-Cellular Therapeutics =4

3 &9 FE WO 2012171016, 2012.12.13.), ¥ E&=23g vt (Intra—Cellular Therapeutics =A] &3 =

X W0 2011153138, 2011.12.08.; <Al 53 &9 FX W0 2011153136, 2011.12.08.; Al 53] &Y TH
wo 2011153135, 2011.12.08.; A 5—‘1 =9 FTH WO 2011153129, 2011.12.08.), oln|tfxFg*= (Intra-
Cellular Therapeutics =A 53 & FTXE WO 2010132127, 2010.11.18.), ¥F==Idvdr)2 (Intra-
Cellular Therapeutics =4 E3] &9 X W0 2010098839, 2010.09.02.), FgZ==3Hv = (Intra-
Cellular Therapeutics =#] 3 &9 X W0 2010065153, 2010.06.10.; WO 2010065149, 2010.06.10.; =]

o Jlm
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LiHMDS, cl& HIAECINELE)00IE
LCMS, LC/MS oy 3 20tE0ajm-Ee SoeA
MeOH Olet=

MsCI HsEzd S22H0I=

MTBE HE rerr-2E OEHZ2

INMP 1-HE-2-T&alt=

Pd/C Z2tS on EHE

Pd(dba)s E2|ACIHEZIEOHME)LIZEE (0)
PACL(dpph)-dem [1'1-HIA(CIHIE AT ©)H 2 MEEFS(1l) CI222/01S
Pd(OAc), = oS (1)OFAIHIO E

Pd(PPh3)s ZotS-HECHIAECIHE ZAT)
TEA, EtzN EcCI0E0ore

TFA ECIEFLZ0LMEA

THF HE ool EZ2Fet

#0) % el
BRlo e BE 9 O RRAN TANA AR, S, "24R, A3 $3 2 wAe) Age v

Bze) W 9P AowA Adsele Aol ohirh,

Aurd Abe

Eoll A ARS-E = mbep gro], gof "oft M= "t wel okl sEvlel os) AArbsd 54 ghel Wi
s87Fed WSl WE oust, dE Y, 54 AEE s Vsl A9 o], 4] ghol oW 54 =
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gofet 77 2 AR f¥E, AEEes FA, Agd, A4 oY 9 g IS Xrgey. 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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the Orange Book Database, J. Med. Chem. 2007, 50, 6665-6672; Berge et al, Pharmaceutical Salts, J.
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LA A AMEE = vRef T2 §o] "5§ FH'E Fogo] gt e FX A FoE ¢ E Feolth, oF
B2 dnutd oz vekg AAE Essle AP dFEZA FAHY. HE FEHE 553 B 2 oA
EAS e 58 s, dE 5o, 1A, 94 e V1A 5 Ao "58 s, dF B9, AE,
A, B9d 9o, A g9y 99A (AgENE), A, d9A 245, B, w5 B, 949 =5
T5E B, AL 5 de gH, A 5 Jde FdH, &sivkes FgH, 2xA, AysdE Jgd 9 A AF
gz z3E £ rt. ER FHGoA, B8 FHgE 14 B& Fuolu, Huk FAHCR, AA wE e
< xg3i},

oA ALgH = ule} o], gof "EEA"S JAE 2B oo EFA AES A AT, oM A}
L5 vket 22 "B AR Ao va Aoyl 21 C.F.R. 201.3(b)(8)el A AHelx= ule} & A
S man, ol &4 A& ol9e & AF9 Aol AHEoltt

welol ] AFEHE neh o), o} "Holi rAR wi vyerel AEmAiHoz AEHG. ofF Sol, ONS
Foli= g ONS Ae i ONS WelE oju e}

Blol A ARG vheh gol, §of "olX EATE A el Ei 191X AL} FEaBH O g
W, o5 BT B And 2AE L Ao HFHH

AN AFgEE sk o], ol "AR"E A S JEuBHoR AgHM, /18 LI

(i) A%, o) EE Wee d, = A8, o] Ex WHE Aa/BAY ool wEHI/HAY ool ot}
A G FE gont olF 2t Aow AuHAt 9 & b, 4%, o BE 4 2t o Avd ®
Eooled A%, o) Tk Weje B APl Y oFANA WS AT, Pl = Peel WS P
AT/ AANAY G B/EE A% AN

(i) A%, Fol = Jehel oA, F A%, ol i Feio WS gAY AT I A%, Gl ®
= ogEle] s oo FAS olml it e WAl A%, dol mi wEe] Frbe] why Ei A9
el A%, el = W otsiel S1de Fan;

(i) A%, o) = dee) A4, = A%, o) ®= W), T oo s} ool F4S oksl, Az, o

A wEe AAZ.

BN AGHE wsh gol, §ol "REY'S "ARIH FEP'H JEuBHolr, 54 AF, W £= B
AolN A E BohE Amspon addel g wE 24T ¥ wE 43 ousnz "AR'e 274
s oy, oA, A7 EE M LB o, 2 el

= 2
we dolw shtel shghge] "HaOl WA (A EHEE)

_38_



10-2087756

R

il 7 ol

O]

#HA7to] 9

>~
=1

=

o

3H

|

ComEbA, 3

1o
whet gol, o

33

k<)

L

L

oo £ A
oA AL

=
T

a4

3]

1o
o))

Ko

Jo

1o

T 7F B 7 AHEA T, 7]AE T

=K

il

3 Aol whep ol

91l 9

F5lo] a2 US

=
).

L

2987 d-5-(6h)--& 3}

838843-34-8, 2009'd 6¢¥ 2

%9

=
=

e

188 o}

X

EdERE

US20090163545 (University of Rochester, CAS ¥

. O

Jol 2

Z

52

el A, & e A (1)e] 3t

T&

o))
Gul

o}
D5

o}

|50l 1Fo

12_13

sNR R = ©

)1

2=, obd, §Jolw A g

s
10_11
R

-(CR

=1]
=

Z, -CHOH, -Cis&FAl, -G
-39 -

=

o)

2, Crs %_}Zc_] , _leh‘%i

1

=

FH ALl E 2L AR o]

=

-N-o]a1;
h=i]

-S-o]1;

L
R
L
R
4
L
R+,

=

R Zzhe -H,
=1

3

0- =
R

CH- =
0-5°]aL;

m
=
=

o
5 = 6 9 dHZo Y, -(C-CgZ)old, —(C-C &)l =01,

4, sHzotd,

o714

.

X
Y
I
3
R
T=



S=50 10-2087756

\ /
AN
( Rw@b
6 RS)
R m D n

D= -0-, NR)-, Ei= Agto];

n g on 27te SPHOR 0-40lx, &, D7} -0-, NR)-L W n Z p 9 F& 1-50]x, T D7k AFY 1)
2-60]1;
R R R, R 22 —H, -F, €@, CoBzotz, —0H, Cre@3A], 0 F2dTA 2 o]Fo]7 5oz

RS A, e, CreBl @, (327, 00,0627, ~S0(Cre@), ~CreA(oFR), €152 (Co i
ol F2d), (e dAGEHEAIZFRZLT), C LA (SEZo}E), slelZol, -C0(o}E), -CO(sE =),
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2297, dEHRA| 22U, FeHRetd e o2 HXsEAY -H, €, -F, ¥ (=2 o]Fojxl I1Fo=
HE Sydomn Mey 7t AWz X8y a;
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R' 2 R 228 -, -F, 02, -OF;, 2 -0HZ o]Folxl ZFo2iE Syrow e

RY 9 R 27 -, —Cig 97, G Aol 2R, € (ob), - A (Bl sotd), € 2 (SlE =

ApolZZA), ~CHLON(C 22,2 o] Ro]d 15 o2Ry Egxon Ausy
w= R W R, oSl By Axel 3 HaAA, 1 o]k R 2 Yoz s At R 1

g& FAstar, o714 A7l R = -H, €22, —CHOH, -OH, -COCH;, -SO.CH;, -0-¥2]d, 2-ZFe=9d

Ad, -0-9d, -0-(2-2F2=% ]é) -REYR, L I-HEFLEAAERIRIR
How Aeea, = 2 e R W, A HANAM, CoslH Aol 2 ReY

10 PN, B % 4 (e 8%, 4 (D) BgEe psgow 8758 9, 4 (D9
sharel ohAstd o Sevbsd ATekE; 2 A (DO SiHRel ohAshy B4 UAERR o)Rold aFow
BE AuE. 549 SWela, B84 SAAE 4 (D H3E, Er 249 HsHoR 87t o
ole,

of@ THANM, m D p A7 EYHOR 0-40]3, &, D7} 0-, NR)- wW p @ p o] FL 1-50]iL, E
= D7k A% W 2-60]aL; % F7MR @, D7} AFY W, RS F 9H oA ~Clo] ofyt},

A (D] ofw FAA, X N-olt},

2 ()] ofw F&eloA, Xi= -CH-o|c},

A (D] ofw FEA, Vi -S-olt},

2 (D)9 ofw oA, ¥
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A5 Fdd = A (DO s3Ed 98] TR o474 ¥ 1, 2, 3, 4, =& 50|t}
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A (D9 ofw PR, K 1, 2 Ei= 30]3 R Z2e BYPH o dR Ei (LA ot}
ol FHAE F RN, RS ~0CHo|T.
Ol FHAE T dHFdA, Rl% -F, -Cl, -Br, —CF;, -CN T+ -CHF,°]t}.

AR FHeE 2 (D)o hatEe] 98] FolA T, 7] RS H, -Br, €27, WA, 1-0g-3-(E73

e
el
to

Zug)-11-7 2} =-5-2 o] 1 R'= H = —CHyolth.

150 PR A (D)o 8= 98] FolX a1, 7] R ~((R R )Nk R o3 R'= H E ~Cllolt}.
2 (D od Fadold, R H, -Br, -Cs2tz, A, 1-We-3-(Ee] 20 2ue)-1H-1e}E-5-9], F=

1011 12_13 10 11 12

S(CRRDNRUR o)1, o714 R @ R ZH7he Helm, RUE N mE —C2tolar, RS ~Cly, ~CH,CON(CHy)s,
Apolgmmad Md, 3-3Eg, Sa-4-9vd, 2 o-tugSa-4-9  (3-vPL A E-3-3)ue | (e Ea}a}o|
=RFU-2-)vd Ex (dEstel =2 Fd-3-a)Wde]n R'E H E ~CHol ).

A (D] ol| FaAdolA, RS ~(CRRONR R ol3, o371 R 2 R zbzhe Holil, R = H, € ool
RS —CH,, -CHCON(CHy),, AbolZ22zasn wa, 3-7dd, (deEsgstolsmid-o-d)nd, (dedsto=a
FA-3-)MY,  SA-A-AE, 2, 2-0WE -4 EE G-"SAR-3-)vdeln R'E N wE

1011 12_13

B pE A (1) g o4& Folxa, o7 Re I s CHoli R ~(CRVR™) LNRR o]}
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1:1
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Ax ez 2 (Do) gl o8 Folxa, o714 K EE RE ~(RR DR R 3, RW 2R 2H2he
E=gHow H, (H, E= -0Holx, R- 2 RS, o]5o] Bay Azl 3 A, (2R,69)-2,6-t]vE

Zd, (2S,6R)-2,6-tHd =&Y, (3R,59)-3,5-tHE oAz, 1,1-t]E&FQZ2-5-0lxA =2 [2 4], 1,4-
SAAR, 2-(ASAME) T &, 2, 2-UvEREEY, 2,6-UWEREA, 2-EEEY, 2-WEEEY, 2-FA}
“5-opAputolAbel R [2.2. 113§, 3-(2-EF 22 HA A E Y 3,3, 4-EgHd v H 2z,

3.4-tiHgdH ez, 3-ste]=FAlolAE Y, 3-vldREY, -SAdde, 4-(2-FF RV D) G, 4-
G-FFezdd)ddAd, 4-(U-SFe=2dd) g, 4-(Eded)gHzzl, 4-(LER-4-D)ve ]ﬂ?‘_

A-(Fed-4-dSADa A, 4-opAE-1 4-topAlt, d-opAda ez, 4-old-3-Savofehil, 4-sfoj==
Al e, d-olaz2AV AR, 4-vE-dHel, 4-Bl e RER-1, -T2, 8-SARS-opAbHte|Afe] SR
[3.2.115%, o|&xdsd, IR, SLE‘ro}OlﬁiﬁiilZa gepd, ez, 9 dEdoerie AdEd
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ﬂll
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((28,6R)-2,6-tWE RZA-4-A)WE, (1,4-SAMAg-4-d)E, (1,4-SAMA-4-dv ), (2,2-UvdRE
gre)e, (3-stol=F Aol E H-1-d)HE, U-(MEdxd)ddzd-1-d)we, (4-opHE-1,4-t]o}A|F-1-
hdd, (d-opgdddet-1-)HdE, (4- 0119 -3-SAaHepzl-1-d)H e, (4—“1]%3451]3}3—1—?4)‘31% [3-
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]
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7-W|e | 4-E] QR Z@-1,1-1) &, 7-2A}-2-0}x 2T 2[3.5]wid-2- e mZgw-meo]i, R= H, —CHyol

ol FddE F d¥A, RE EIFwdd, @ 2-udERZew)vg, —HulEREe )Y,
((2S,6R)-2,6-tHE &2 =) H e ((2R,65)-2, 6—\:]Uﬂ R E-4-d)ve,
(A-(rE Az ) v sfepi-1-e) e, 1-8fo] =5 -2-EE e wold, 2-((25,6R)-2,6-H A B &2 )-1-8}°| =

Zalelgolx, R'E H, ~Ciyeltt.

2 (D9 ol® FAaelA, RE= ((25,6R)-2,6-T] W EmEe] ) wel, ((2R,65)-2,6-t] e 2 E2-4-9])

[(3-9) 2 A 3 22 el-1-2) W& ], [3-(3}o] =2 AW )-3-(2-m &) 2 3 5] o ] ©l-1- W &), [of &) (& 2b—4-2) v

ol ]m e, [He(Sa-4-dme)obu) [ WE | [(Sa-4-Ame)oh] ] wE | i [H]A(E

v - v e o] T},

A (o] ojw TR, R 2 R, o]So] 2y ehast a7 HAs|AA, 6 /e Wy mi-ato]2e we]A)

E JAsta, o714 DE -0-o]a, mE& 10|31 n&

2 (D] oj® TEA, R 2 R, o]So] Ly whast 7 HsAA, 6 79 Wy Hi-ato]2el w7
~50]

2 HA3 3, 74 D= -NR)-0l:, pe 0, 1, = 20|31 p& 1, 2 ®= 30|31 &, g2 g 9 FL& 1-50

A (19 ofwl FaAeolA, R 2 Rz, olEe] ¥ad ghasl 3 AsAA, 6 /e Ae] Hiito] 2 w4
g PAsta, o714 D Aol o P ae 20]th,

15 FRAE A (DO BgBel o8 FolAm, /A R, R, R, R Z2e mg5o= -, F, E= i
o,

[e}

AR T A (D] FFEo] os] FojAT, 7|4 R L R, o]So] Ry vl 37 HMAA, 6
Ao W\ RwalelEY mYAE A, o714 D -NR)-°ola, RE H, €€, €227,
-S0,CH;, W&, Hxd (3-ZF=2d4d), U-F22d4d), -FE2WxY), U-F2EHxY), (2-Z

207
), -EFeEad), (FEd-2-4), (Fgd-2-dve), (Fgd-4-dvd), (Fnd-2-dvd), (I
d-4-drd), (9eh-2-7tRd), Alo|FREzAvd, (’\P‘ﬂ%iii{rﬂié), (2,2-T] EFQZAO| SR

HrtRd), (HEgsio|=2-20-9#-4-d)vd, (SAE-3-9), G-WMedSAe-3-)Me, (HEHsio|=zF
#-3-Hdd, (dEHsto|=2Fe-3-7t0d), (sBEgsto|=2-20-T&-2-d)wd, (8 Egsto]=2-2H-3] -
4-d)ve,  (HEgso|=2-20-ve-3-d)vde, (1-wE-1H-o]nthE-2-d)m e, (4—1?%]%15]0}%—5—%)1?11%,
(5-""l-1,3,4-ElotrfobE-2-e)md, (1,1-TISA e &-3-), (1,4-t]S2k-2-d)we), & 2 E E g} &}o]
cEyd-2-d)dE, (1-veEdEgd-3-7t2d), (JE5d-3-7t1d), = (ZEH-2 %Uﬂ‘a)cﬂﬁk

A% Pl A4 (D9 sgEd o) FolAa, o714 R L R'E, ool #ad wash A ANAA, 6
Aol wwl mwatelFE meAE Fgstm, o714 7zt R, R, R, RS S¥HoE -H, Folu; De
NR)-elat, R (dEesto] =2 Fd-3-2)me

F7b Fdds A (D] SgEe] kst en sl8sd o, A (Dol s5tEe) st en s8rtsd A
kR w Al (1)9] B}3FEo] okAEA A UlALE

ol FAANNA, 4 (Do) FFE, EE 19 FAFHOE HE/b5T G HNR o Fold aFoRTE A

CERE
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Ao AT | 3eEy
) 6-(2-F 22 Z)E] ol 32[3,2-¢][1,2,4] E 2] o} £ = [1,5-¢]¥] & 7] §-
5(6H)-2-;
. 6-(3-F 22 M A)E o 12[3,2-e][1,2,4] E & o} & 2 [1,5-c]3] 2] 7] -
5(6H)-<-;
3 6-(4-2 2 521 A)-9-1 Bl E] o] 2=[3,2-¢][1,2,4] E 2] o} F= 2 [1,5-
c]¥) 2] ] H-5(6H)-+;
1 6-([1,1-mFo] 5 D 1-4-L v &) E] of 2[3,2-€][1,2,4] E B o} F 2 [1,5-
]3] 8] 7] ¥l-5(6H)-+;
. 6-(4-Z L ZMA)E ol 1=[3,2-e][1,2,4] E 2] o} = 2 [1,5-c]¥ 2] 1] -
5(6H)-+;
6 6-1 4 -9-H| & E] o] 1=[3 2-¢][1,2,4] E &] o} [ 1,5-¢] ¥ 2] 1] H1-5(6H)-
0.
7 6-([1,1'-1]-0] # d]-4-L | &)-9-m| & E] of] =[3 2-
e][1,2,4]E & o} =2 [1,5-c]¥ 2] ] H-5(6H)-+;
A WE | gy
g 8-MlA.-6-(2-FF 2l A)E] ol 1=[3,2-¢][1,2,4] E&] o} & =2 [1,5-
]3] ¢ 1] ©1-5(6H)-<-;
9 8- A -6-(3-F =M A)E] ol .=[3,2-€][1,2,4] E B o} = 2 [ 1,5-
c]¥ 2] 7] ©1-5(6H)-;
0 6-(2-F Z 2 A)-9-v F B ol 12[3,2-¢][1,2,4] E Y o} E Z[1,5-
)™ 2] ] ¥1-5(6H)-+;
" 6-(3-F 22 A)-9-r| & ] o] :=[3,2-¢][1,2,4] E T o}E 2 [1,5-
¢]¥ & v ©1-5(6H)-;
- 6;&@_‘-8-\:1] G E] ol 12[3,2-€][1,2,4] 2] o} & [ 1,5-¢] ¥ 2] W] ¥l -5(6H)-
3 6-(2-F 2 2 M Z)-8-r & E] of| 22[3,2-€][1,2,4] = &) o} ZL 2 [1,5-
c]¥ 2] 1] ¥1-5(6H)-+%;
14 6-([1,1-1}0] 7 d]-4-A ™| &)-8-7 & E] o] 1 [3,2-
e][1,2,4]E ¢ o} & 2[1,5-c] & 7] T-5(6H)-<-;
s 6-(4-F 2 2 A)-8- & B ol 1=[3,2-€][ 1,2,4] F & o} = 2 [1,5-
- ¢]¥ ] 1] ©1-5(6H)-+;
6 6-(3-F 22 A)-8- E B ol 12[3,2-¢][1,2,4] E Y o} E Z[1,5-
]3] 2] ] ¥-5(6H)-+;
17 6,8-U) M A E] o] 1=[3 2-€][1,2,4] E 2] o} 2 [ 1,5-¢]3] ] ¥] §1-5(6H)-+>;
18 6-([1,1-11}o] #l A ]-4-A v & )-8-11 A ] of 2= [3,2-
el[1,2,4]E 2] o} & 2[1,5-¢] 7 2] 1] ©l-5(6H)-2;
19 6-(2-F 22 Z)-8-0] A AHE] of| 2[3,2-€][1,2,4] = &] o} Z 2 [1,5-
c]¥ 2] 1] & -5(6H)-<;
20 6-(3-2 2=l )-8-0] 2 A Bl of] 3 [3,2-€][1,2,4] E 2] oFF 2 [1,5-
c]¥ & v ©1-5(6H)-;
) 6-([1,1-7F0] ol d]-4- A vl e)-8-0] & A R B of] 1 [3,2-
el[1,2,4]1E ok R [1,5-¢]9 & V] -5(6H)-2;
” 8-l A-6-(4-F 22 W A)E] ol 2[3,2-€][1,2,4] E B o} Z 2 [ 1,5-
c]¥ 2] 1] & -5(6H)-+;
” 6-(4-2 2=l d)-8-0] 2 A Bl of] 3 [3,2-€][1,2,4] E 2] oFF 21,5
c]¥ & v ©1-5(6H)-;
24 6-H A1 ol 1[3,2-¢][1,2,4]E ¥ o} F 71, 5-¢] ¥ ] 7] ©l-5(6H)-2;
5 6-11 7 -8-0] 2 FE B o] 22[3,2-e][1,2,4] E ¥ o} Z 2 [1,5-c] ¥ ] 1] -
5(6H)-<Z;
2 6-(4-F 22 4)-8,9-1) v A E] o] :=[3,2-€][ 1,2,4] E | O} F & [1,5-

¢]¥ & 7] 1 -5(6H)-;
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A Ao ¥%

Sheh=g

6-(4- 91 5 2] H 2 V] o] 4[3,2-¢][1,2,4] E 2] o} F 2 [1,5-¢] 9] & 7§

27
5(6H)-+;

- 6-(4-H 5 A L )-9-m D U] o] 2=[3,2-¢][1,2,4] E 2] O} = 2 [1,5-
]3] 2] 1| -5(6H)-2;

2 8-((1,4-0x O} 4| F-4- ) ol &)-6-(4- vl B A] M 2 ) E] o] 2=[3,2-
el[1,2,4]E 2] o} & =2 [1,5-c]¥) & 7| W -5(6H)-;

54 8-((t) ¥ E o) ] 1) vl B )-6-(4- 1] Z- A il A ) E] of] 2 [3,2-
e][1,2,4]E 2 o} === [1,5-¢]¥] 2] W] T -5(6H)-<;

3 6-(4-7 %A ¥l )-8-(L 2] e m ) E] of] [ 3,2-
e][1,2,4]E 2 o} 2 [1,5-¢]¥] 2] v W -5(6H)-<;

1 6-(4-1125 2] W )-8-((4- v & 9] 9] 2} 30 1- 2yl ) B o] 2 [3,2-
el[1.2.4]= ) o2& 2 [1,5-¢] 7 2] 1] ©-5(6H)-;

13 8-(((2S,6R)-2,6-1] ™| & 3 2] 5=y vl & )-6-(4- 1| 35 A 4 ) B of] = [3,2-

c el[1,2,4]E ¥ o} 22 [1,5-c]] ] 1] ¥l-5(6H)- £

- 8-((4-9N E-3-F A7) o) 2} 2 1- Q) o] & )-6-(4- ) 55 A) 9l A ) E] o] 2= [3,2-
e][1,2,41 5 2 o} F 2 [1,5-¢]3) 2] 7| ¥ -5(6H)-;

3 6-(4-vl 5 A 9l 2 )-8-((4-( B A 3 ) w1 o] bl - 1- ) Wl By E o) 4 3,24
el[1,2,4]1E 2] o} 2 1,5-c]9] 2] 1] W -5(6H)-+;

%% 8-((2,2-1) ™| & % ] )T & )-6-(4- 7 E- A il A Y E] o) 12 [3,2-
e][1,2,4]E 2] o} & 2 [1,5-¢]¥] 2] #] el -5(6H)-+;

%7 8-(2- 2 A}-5-0} A kol Ato] & 2[2.2.11F) §-5-L vl €l )-6-(4-
o 5 Al 9l 2 E] of) 1= [3,2-e][ 1,2,4] E E] o} [ 1,5-¢] 9] 2] #] TH-5(6H)-+;

- 8-(7-S Ab-2-0} A} 23] Z[3.5] 3 -2-L v &l )-6-(4-
| B A] Wl A Y E] o) 1[3,2-€][ 1,2,4] E &) o} = 2 [1,5-¢] 9] 2] 7] ©-5(6H)-2-;

30 8-(2-S Ab-7-0F A} 23] 2[3.5] = h-7- A W & )-6-(4-

’ ] 5 A] 8l Z YE] of) 22 [3,2-¢][ 1,2,4] B 2] o} & Z[1,5-¢]¥] 2] 7] ©-5(6H)-<-;

T-((6-(4-7 F- A M A )-5-5 4~-5,6-T) o] = 2 E] o] 22[3,2-

40 e][1,2,41E Zl o} 72 [1,5-¢]¥ &) 1] ©l-8-)ul| &) o] E &} 5lo] = 2 -1H-

SAER3,4-a]Y] HA1-3(5H)-2;
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A HF | e
41 6-(4-T EA M A)-8-(1-1 ' -3-(2 8] T 50 & E)-1H-31) 2} E-5-
)E ol 2 [3,2-e][1,2,4]E ] o} [ 1,5-¢] 7 & 1] W -5(6H)-2;
42 8-(3,5-U) I & 0] F: AL E-4-)-6-(4- 1 55 A .73) of] 3-[3,2-
e][1,2,4]1E &) o} = 2[1,5-¢]¥] &) 7] ¥l -5(6H)-->
13 cumﬂ%ﬂ@ﬁ)9wg8(4iaulohﬂ)Hﬂimg
0 el[1,24) 2] o} F 2 [1,5-c]9 2] ] -5(6H)- 2
o | SIS A )00 8 (1 2 v B o 23,2
el[1,2,41E Z o} 22 [1,5-¢]9] 8] ¥ W-5(6H)-2;
45 8-((VI Hl o v 1) o] )-6-(4- ] 25 A il 2)-9- ] E ] o] 2= [ 3 2-
) el[1,2,41E ¢ o} 2[1,5-c]¥ ] 7] ©-5(6H)-<;
46 8-((AFol F 2 Z 2R (v D)o 2o) i & )-6-(4-1 5 Al 2)-9-
e B of] 1=[3,2-¢][1,2,4] E ] o} & = [ 1,5-¢]¥] 2] W] ¥1-5(6H)-2;
47 8-((4-3t o] =554 9] o 2] W -1- Q) H & )-6-(4- ] 5] 1l 2 )-9-
ol & ] ol 2[3,2-¢][1,2,4] 5 & o} F Z[1,5-¢]9] 2] 7] ©l-5(6H)-;
43 8-((A A (2-8to] =5 A ol D)o} v o) ©)-6-(4- 5 7l 2)-9-
o 2 E] of] 1=[3,2-e][1,2,4] F B o} 2 2[1,5-¢]¥] 2] 1] ©l-5(6H)-;
49 6-(4-7l1 55 Al il )-9-v e 8- (3 o] e} 41 -1- 2 B of] e [3,2-
e][1,2,4]15 2] o} 201,5-¢]3 & 7] ¥l -5(6H)-;
6-(4-111 554 1l 2d)-9-vll E-8-((((B3-1 2 5 A §h-3-
50 Ay Eyo} 1] o) H B E] of] 2[3,2-¢][1,2,4] E 2] o} 52 2 [1,5-¢]3] 2] v ¥
5(6H)-+;
51 M%%W%ﬂﬂﬂ@b%ﬂ%wﬂﬂﬁﬂwﬁwﬂﬁﬂﬂinz
e][1,2,4]1F 2] o} 2 1,5-¢] 2] ¥ ¥l-5(6H)-2;
6-(4-1] =AWl A)-9-v| & -8-(((F] ] ¥ -3-
52 A E)olu] =)d HYE] of] 1=[3,2-e][1,2,4] E B o} 2 [1,5-¢]¥] 2] 7] -
5(6H)-+;
53 6-(4-1 55 A 91 )-9- v E-8((3-5 2 ¥ o] 2} 21 -1-2 M ) ] o] 23,2
N el[1,2,4]1 = &) o} & 2[1,5-¢] 9 & 7 T-5(6H)-+;
6-(4-H 5 A] 9l A)-0-H E 8- (v E (B E &} 8L o] = 27 d-2-
54 Ay eyolm] ey &Y E] of] 2=[3,2-e][1,2,4] 5 2] o} &[1,5-¢]3] 2] 7 ¢l

5(6H)-<;
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AA o M5 | s

s 8-(((28,6R)-2,6-1] 7| &l 1. 3% 2] 1)y o] |l )-6-(4- ] 25 A] il 4 )0
T B ol 22[3,2-€][1,2,4] = 2] o} 2 1,5-¢] 9 2] 7] ©-5(6H)-+;

56 8-(0] &1 = 7l-2- A vl &)-6-(4- ] 5 Al A )-9- v B E] of] 2 [3,2
ﬂuquﬂﬁiausdﬂﬂ1ﬂ6®mﬁh

5 8-((AFol & =23t & opu] )y &)-6-(4-1] 5 A il 4 )-9- v & E] of] =[3,2-
e][1,2,4]1E & o} Z 2[1,5-¢]7 ] 1] ©-5(6H)-;

58 (S)-6-(4-11 5 A A)-8-((2-( B A v ) 7] E 2] W -1- )y &)-0-
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S, guf oA DMF, EtOH, ©l34k, THF, TolA, A& Ux] 80 C ¥ %4, 12 U

A 24 /\17&94 717 Fetel 7rdetd, 2 (1V)9] ofmi-Alol Bl Q#S A F3hr). AF AH9-olA, dx o] g
u}

Al Eleslo] d4E 4 vk A (IV) 9] opvie-AlobmEl e, 7] oz dd, HUER ﬂilﬂ
gn) oA DCM, DCE, H& 29 &=, 0 € WA A

o, Ak o7 2 R0C0)C] (1714 RUE —CHy = —CHCH,, So]the] ZemyavoExn Sz
Hol A (Vo] FAndelES AT A (Vo] HeBL, ofAEMGEF EAA, £u) oA, §AA
o2 olAEAA, 23 T WA 60 T WY ex, ulRAstAE 60 ColA 24 A7k 7)13F Bt
B2, oA, HAFHOD B2 ol83le oz uEslHoe] A (V) (d7]4 RS -Brolth)e] Fhmyle]
EZ gaatt. 4 (Ve studelE:. xawsielsalel 3, 7] oY Eg-pxzdolm, guj o
) 2-HE Ao EFEo A, AL A 130 T WY LT, 12 WA 30 A7+ 7|7+ Fote] 719" o), 2

=y
E =,

o]
713E &R

R84

r}o
a3
do
o,
rlo
[
-3
x
E
-
By
\}
i~
l
N,
o
ot

(VDo) Egjelzzlen Ui S8 At
F-g3he GEAL 29 Hed UsE I A BAoR AxAT. A4 (1) (1714 v 0-olthel A%
A AR geslsd dnleFele Ede, dRAredsEn ey sosaelne A Hol
7oA 7 AR ks o] EdlelEmyleln U S Attt

w20 1, 9 Bol opEwW, EejelERevidE S (714 K 2R & A nelE F4sm, o714 De
NR)-olthiz, A= adlA ool 7148 WHE olgetel A (VIID (714 R A%d BE 2§ PG, o
AU tert-FESA7 R, WA, MASATRD, Solth) o ARMHAY FHHor Hrted BN
3 @ARA AZAT. A (10 (4714 D AF, -0-, E= NR)-olthel sgEe, 42 50, HasA 2|
gy glRd 3 E YRLUEY, S (94 ), =0 gAY L-ZEAS, &) oA
oA, A2 WA 110 T WY 2=oA, 2
g tordlon Az, AT GITAZ=UD ‘j%
9} o] EgjolEayalny= FH ()& At

<2
—
o
=
=)
=
%
=
=)
=
=
ofrt
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@
T
S
lo
A
r\l
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2
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2
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a9
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olo
filo
off

A1, W Coll wEW, 2-olu| w484 5-T]3lo| ERE] S HA-3-FtHUEY (X[)E, 81 o7 DCMoN A,
C WA A2 Hee %o, 8 U] 24 A7ke] 7|3k Fetol] HRUEH, 2-F22olHd F2etol=, F7]
A7 FEd, T WS RRE AWRHAY FAHOR HIUbsEt. 2-obH] k-4-5 44 5-TF o] ERE] Q.
HUEY XD oldel 7[Al" Wiiel wet &FA x2S, 4-AJo)e-5-((HFA]7kR ) o} 1] 1 ) E]

-3-4 EEFoRvEANYolE XIDE HE (3-Alohn-4-4-4 5-T]3fo] =2 E] @ #H-2-4 ) FhulH| o] E
S EZRo vt EAN FEY, A7) o TRA 5, &0 dA DAMelA, 0 C WA AL WY &x
Botoll WHSAIA AFHEY. 5-84-5,6-t3lo| = R2E| o =[3,2-e][1,2,4] E|o}E
2[1,5-c]¥gnd-9-d EZ o 2vetd I yolE (XIIDE 2 dlo|l=gxfo|=2 g = o] A7]dA 7]

AE wpe} Zo] EfjolE2In|Ye FUAE et

A 1w Do mEW, AREE 4-BER-5-UEZEH-2-7tR Ao = (XIV)E Ba]Eoke] <E st A
FAE 227 93, odE EW, (H-¥HE-5-Y)HEAT] g =7 sholA, & 041 A) dEAZHF o
e oel2, |7] oAU TEANA, H0, Zetg vl AW DS zte vA(YHidEIage)d2A]gE=
2IHFEID 5FE 59 71 7594 &4, 60 dx 90 T WYY 2=eA, o 3 WA 6 Agke] 7]zt
Zolol | (- &}&-5-Y) R 223 AZYL o] 5-UE Z-4-(11-7 8}E-3-U)E] 2 A-2-Ft B & g|5lo] = (XV)E A
gtk galiEoke] syt Al FAE 27, «dAY & F UEF Sto|=RAMutolE sholA, §u] oy
EtOH, SolA, ALoA, UEZ Ho|oEe Yo 5H-ofn|—4-(1H-3 &E-3-U) E o 3 -2-7tH & | glo] =
AFeh, 5-% -4 5-r]dtol e 2 W EZ[1,5-c]Eld =[3,2-e]F v H-2-FtH.& ¥ glo] = (XVI)E 80 Ul=] 110
T ¥ 2%ollA, oF 3 UA] 6 A|Zke] 7|3k Fetddl, daE FROA, 5-olu]-4-(1H-9 &E-5-Y ) E] 2.9~
2-7tEgddste| =, HA(EZEZWY) FhEUlolE, &u) g EF4, THF, &= 19 £FdE] go=
HE Az},
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(V1) or (XI) U}
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HNJ\N’N M = N)LN’N\
N ) | o ¥
XN —_— - F X N
S (R1)/ S
- oTf B M - OTf
Xy (Xvir)
o [ x LG o
(RY)—¢
HNJ\N’N\ el s N)LN’N\
A (Vi 1 Z N =
- R -
o= #! ( A')f o=
(XVv1) XV

w4 20 wWEE, A (1) 3FFEL, A &) oA DMFlA, A& A 60 T ¥ XA, 12 WX
30 AlZkel 717F Ftel A (VID) (9714 LG ol¥ % olzdd] -Cl, -Br, -0-SO.CH;, 5, 7] «lzidl KOs,
Nall, solth el g AxxpA|ete] vkgo= 2 (VI), (XI), (XIID) e (XVD)o] EgjolEzaenyi= 313t
EE25E Alxdn

=24 3
1. P BFK 0
N 271, &of N NJKN,N el x N’N

3 0504 NalO, Oﬁ Y ofmlg

)// Y)Y\\X 12p13

( Ty HNR'ZR
POCIg/DMF CHO

0 (XX) )

=2 30 WEw, 24 (1) (474 R EE= R'E -Br T —0Tfolth) 9] shah=e2 vz 2 (X0 Eowrtn
dfslo|=g HaHEk, &) gAY Fe-1-2oA, 60 WA 100 T WY 2%oA, 12 WA 24 Azre] 7]2k
Bobo, A (1) (714 R’ & R'E -Br i 0Tfolthe] g% 3, nd§7134% Aot Ay 25 233
or() R E, FetE Zu] oA PACl,(dppf)-DCM, DM 238 ¢17] oA TEAZS] whg-o= A
Sate adE oS AFan. dodez, 2 (DY Hodl e, 2" 27 oA, udirlgE Ak
dAY HdEDR Y sehdvle] wgor HdEeHoR AeE F vk, oj8d 5 Y= wdRIFE Aok

N

g =5
e i f7)okel 2 §71u g Al okol o) Hléﬂgﬁﬂ%, BoTHRO A, 40 WA 60 C W9le] SmojA], 2
x4 A7k 7)7F Boke] ARe W 2 EW, S AB(VIIDSA|E, YEF vofo] 2 Ho]ES AL8-3)o]
21 (XX) 9 gsto]l == AkstETh. gt o R @ EREI} o] fE o] 2-2 (XX)/I FAOﬂL?}EO‘tﬂ%} =2 AF
& 5 ok, A (X0 Eelwstrddste] ==, &ul olAd DM, 1,4-t]$2F, THE 59 %9 9, 22 )
2 80 C Wl exolA, 0.5 X 6 AZH] 7|zt Setol] W mlolel-s)a b £ o}ow 2 (D) (4714
XE N, R'e Holi R'E € etolth el states}, o SaZrelols 9 fud¥Soln=se] whgow wa

Az, 2 (X) 2 (VI (4714 R == R'= —CHoolth 9] ol wlnagsto)sis, o2 SH, 394

dAY HYEF AolHRsloltgle|l=, UEF EZolHEARZSIo|=gto|=, T EA A, FHullgke] oA
EAL #3534 s, v oA DNF, ek, 1,4-t]=AF, THF, DCM, =¥ 19 E3d-Ed A, A& Yz &vjg
SR 2x WY XA, 3 WA 24 AZEe] 7|7 wekdl, Al#EAY gAHor HIvbed 4, o, g}
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Aol 2297, slHRold, Ei A NHR' R ¢ slElZAtolZ R opulte] kg oz sUA opuwst 27

ol Al WeEe] 2 (1)9] 3% (7]A] X= -N- EE —(H-o]i, R FE RE -GN R 2 NR R &, o]
Y& PFAIHE d=

21 (XX) 9] Bty stol == £ oA HEE, SolA, A2 WX 60 T W19 %04, ¢F 1 WX

4 Azbe] 717 Bokel, YA Y UEF Holmalolug s1Eel A (1) (9714 RS CiLoHel L, R’

= CsEAolth o] das shgt=s ATt

i

of F-&tel Aok I HaAAM, o= Askd HHEA|ZRAE AL

2 (D9 stgta2 ofefoll A 71 e upe} o] Alzwrt,

4 (1) (o714 R'e -Brola, R Holthe] neREled gEe, 2g 21 sl4 4 (D (714 RK'e ¢
S AR AdzRethel SRR AL 4% & Al EFad, S, 80 YA 110 ©
Mol emelM, 8 viA 20 Azkel /13 Fokol slHRolAEYFAAEG Aok Ay, MARHoR, 1-WY
5-(EPRE AR 3-(Ee ERo 2 Y- s gEte] woz, A (1) (/14 Ke ez Agd o)
zolgolthel ahitEg AT

21 (1) (4714 RE ter-PaeAzind, A, = WdeAstndothe] g3 gnss, ohaioe)
Zdrlol A BAE He Algete] DAETE. €S 5w, HCl, TFA, EE p-ERlMEAI e g ok
Sazol A BAE S olgake], vl oA CLOH, T&4F, i DA A (D R 2 R'E $7 nels

08‘1

Askar, oJ7]A D= -N(R)-0]iL, R tert-BEeA 7t dolth) o] % F rert-Hezhulo]E (BOC) <
AAZ, 2 (1) (714 R= Holth) o] sgee =g},

2 (D) R 2 RE 3 wEs 483, 9714 DE -NR)-o3, RE= Holthel gaEe oy oA
KyCOs, Nal, &, A9 &ul oA DMFAlA, A2 WX 60 T B9 2=, 12 HA] 30 Al7+e] 713F &<
3}

of JAAA, did] HdsiA Agd 44, ofd, JtHAtolg =g, FHEetd, ®= Cl, -Br, -0-SO.CH;,

derd o, 4 (1) (714 R 2 RE 3 n2E 48w, o714 De NR)-, 2 Holthel sgt=e, o
2 59, 894 dAY UEF Aohenzsolmglols, UYEF EfjolAEARZ o meol=, Ho
Ao A, vl d)AY THF, DM, = 19 EF2o|A], AL Ux £ujo] 85 &% W9o] LwoA], 3 B
24 A7) 713 kel AWMEAY AR Febed DA, ofd, AuAle|FRAY, HelRokd, EE 3
Bl@Alo] 2ok delstol s Ei AR WSAARLY ol 27 shelA w-SH

0

A (D) (714 R 2 R'E 37 mels g4eka, o714 DE -NR)-ol1, R'E Holthe] slatee, dajito}
o A elA BAW 27 oA o= AT A o}, Ei Hyzoly spEAs A Frelol= &
A¥Y SReoluel Frhm weHo] 4 (1) (3714 R'E 92 A3He 0,027, -S0,(Cs27), ~CO(o}
), -CoElHZold), -CO(EE|ZA o] F R ) T —(0(CiAtolFRdd)olth Y 35S At

AN

at7] el M ZAE = sge R dSshke w4 AR
9 24 Z2eFs na,

it

FEFO glol, ¥ ANEA BE @, 5] 49

2@ 7] HQX] = 3, S EEELS FAA 34 sk AR (rt)ddlA A o] &she] nnts oH
=z ) Na,S0, T+ MgS0, AellA AZAAT. =g, &9 2 =+

S, AgAom 79 aol HA 2w AN FHEAAY,

ufo] AR Yol B FAL 27 St XY Hhg &l
9091502] CEM Discover-SP Hi= nlo] @ E]o]®] o]y AJolo]¥ (Biotage Initiator) == W5 3553020014 4
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0:11;}_.

43 Ad A ARvtEIY (FCO = A HAY Zeudd 7tEAE ARgsta A E &z 8541714
A Ae7h A (Si0y) AolA et

¥

[oX

LC/MS+= B2 (Waters) 2695 w8 FUE, 2487 olF F¥% #H=&7], ESI ZR2H7} FH|H nlo]m=Zuj2

(Micromass) 7Q, = PDA e zr& E]2 Acquity™ Z31A% LC (UPLC) 2 SQ HE=7) AoA] +=53+9 ).

A Z-8& (preparative) HPLCE A|m}¢ (Shimadzu) SIL-10AP A]| 2~ Aol A 9JE]2 M3}olo] (SunFire) OBD 30
mm x 100 mm X 2.5 um (¥ =7]) " Aue Apgstn B 29 10-100% oPAEUEZ ] 158 Fu) 2 27
A Bl AFAARAM H7IEE 0.05% EEFQROIHEAS AMEste] fdslt. & ZT23de 254 Y
220 nmoll A W= RUE P =

e

N2} 713 (NMR) AHEBL w2t (Varian) 400 MHz %= B3 7 (Bruker) 400 MHz NMROA FE5= ). A
22 543 olAE (((D)y00)), FZEZEE (CDCly), WErE-d, (CD,OD) =& yde MdZEAlo]=—ds (DMSO-

d) ZolA BAEATH (DCl, MZo] tlsl, Holl tig 7.26004¢] #5 4 B9 737 HNR AHEHS 9

& 5td HAXE Aol ALLE STk DDl e, Hell thet 3.3101A49] ™F F4 T =7} sty 4=
E gl AHgEIiom, DNSO-diel whal, Hell thdk 2.50 ppmol M€l 27 F4 ¥ #As} shebd HxE wy
of AHgESTh. 871 HNR Aol Ug Ee HESMgde 28 eUER el 84 AZE (4F
%, Hzol AER 2 J, deE g o) d)olt.
3382 ChemDraw Ultra 12.0 (CambridgeSoft Corp., Cambridge, MA) ¥+ ChemAxons AM&3te] AAdstoitt.
AAlel 1. 6-(2-FZ 2 E o [3,2-e][1,2, 4] ET]o}ERZ[1,5-c] 9 2] 7] -5(6H)-&

Cl /[CL

N” NN

@iéx\?
GA A HE 3-AJolE] L H-2-AFulHo|E | wE SRR X EHOlE (7.61 g, 80.5 mmol)= DCM (250 mL) &
2-ofH| =-3-Alol Bl 2.3l (10 g, 80.5 mmol) % I (19.1 g, 242 mmol)o] WWrEl & 0 CTelA %7}

9 B F, Ees Aeo® miel shar vl anibEn. wkes & (50 mL)E A#skar DM (3 x 150

N HCL (2 x 150 mL), %E3be 4 FEAFEF (100 mL), @< (100 m
EAAY. 7] TEs odeta 2 sl sFte] = Q=S 49
i, o2 WY tert-HE olHEZ R Af olEHZ (1:1, 50 nL)o] &Moo @ Hste] A HFE, (11 g,

75%)S 2o WAl yEHEZA AT H NR (400 MHz, CDCl3) & 3.90 (s, 3H), 6.63-6.65 (d, 1H), 6.94-

oldh
>
v
[m
ol o
o3
B
X
F.\Al =

6.96 (d, 1H), 7.94 (s, 1H).

A B Elolx[3,2-e][1,2, 4] Ego}E2[1,5-c]H g rd-5(6H)-<. EEHatol=2}z (2.08 g, 34.6 mmol) %
Egl-p-X 2oyl (3 mL)E 2-vWEANEE (70 mL) T WE 3-AlolxE]led-2-dTulro]E (6 g, 32.9
mmol) o] A zZAMe] AZo|A By, ZFES FRAA A i sA 7. EFES M shelA

TEINY 2 AANES I3, olAS EFH HPLCE AASt] A 3F3E (1.8 g, 260)S LHEZA AU}

' NYR (400 MHz, DMSO-d5) & 7.28-7.30 (d, 1H), 7.39-7.41 (d, 1H), 8.34 (s, 1H).

94 C: 6-(2-F 229 AE)E oo =[3,2-e][1,2,4]ER]o}Z=2[1,5-c] ¥ 2 v P-5(6H)-&. EXZE (302 mg, 2.19
mmol)S DMF (3 mL) = Eldx=[3,2-e][1,2,4]Eglo}=2[1,5-c]H & H-5(6H)-< (140 mg, 0.73 mmol)e] A~
AAMHe| BErlsla EIELS 10 o wytglt}h, 1-H2RuE-2-F 2 Z-9A (180 mg, 0.87 mmol)S H-7}s}aL
L= %%%% AN FF3tn FoJE2E & (10 nL) 2 343k DM (3 x 30

S 94 (30 nL) 2 ARSI, FAIEF AoA AxA7|, s, 7+

3F SlllA FFIG. = AHES WE tert—-r‘:/] oHlZ -DCM (20:1)¢] gMog Esle] FA 3I3FE (63

_73_



S=50 10-2087756

S A

mg, 226)& WA Buwbza) itk H MR (400 MHz, CDCls) & 5.64 (s, 21), 7.08 (d, 1H), 7.13 (d, 1),
7.20 (t, 1), 7.25 (t, 1), 7.48 (d, 1), 7.61 (d, 1H), 8.35 (s, 1H). [MH] = 317.0.
AAle] 2 WA 282 HAEG AA A R AG A@o2, Ao 13 FARE B o vhEoFY.

AAd 2. 6-(3-FR2HA)Ex=[3,2-e][1,2,4]ERo}ER[1,5-c]F I nD-5(6H) -2

pipes

—_—

I NIR (400 MHz, CDCl3) & 5.64 (s, 2H), 7.16 (d, 1H), 7.35-7.25 (m, 3H), 7.48 (s, 1H), 7.62 (d, 1H),

8.33 (s, 1). [M#H] = 317.0.
Al 3. 6-(4-F 22 )-9-v e =[3,2-e][1,2, 4] E]o}E R [1,5-c] ¥ 27 D-5(6H) -2

' NIR (400 MHz, CDCls) & 2.67 (s, 3H), 5.40 (s, 2H), 6.74 (s, 1H), 7.33 (d, 2H), 7.43 (d, 2H), 8.33

(s, 1H). [M+H] = 331.0.
AAle 4. 6-([1,1"-vte]dAld [-4-LmE)Elel =[3,2-e][1,2, 4] Ee]obE=[1,5-c ] ¥ 2 W] D-5(6H) -2

I NR (400 MHz, CDCl3) & 5.49 (s, 2H), 7.14 (d,1H), 7.35 (m, 1H), 7.42 (¢, 2H), 7.57 (m, 7H), 8.31

(s, 1H). [M#H] = 359.0.
AAd 5. 6-(4-F22HA)E=[3,2-e][1,2,4]ERo}E2[1,5-c]F I nD-5(6H) -2

(0]
JLN,N\
c1/©t é/L >

HNIR (400 MHz, CDCl3) & 5.34 (s, 2H), 7.06 (d, 1H), 7.27 (d, 2H), 7.37 (d, 2H), 7.53 (d, 1H), 8.24

(s, 1H). [M+H] = 317.0.
AAd 6. 6-H1--9-WEE] o =[3,2-e][1,2,4] Eg]o}Z 2 [1,5-c]5 2 v Y-5(6H)-&

0]
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' ONMR (400 MHz, CDCls) & 2.64 (s. 3H). 5.42 (s. 2H). 6.70 (s, 1H), 7.34 (m, 3H), 7.46 (d. 1H), 8.31
(s, 1H). [M+H] = 297.0.
Ao 7. 6-([1,1'-vlo]#Ad | -4-dHe)-9-wdE] | = [3,2-¢e][1,2, 4] EB|o}Z 2 [1,5-c] T W] H-5(6H) <.

0

Ko
N” N
»
cadie
H ONMR (400 MHz, CDCls) & 2.66 (s, 3H). 5.46 (s. 2H), 6.72 (s, 1H), 7.35 (t. 1H), 7.42 (t, 2H), 7.54
(m, 6H), 8.32 (s, 1H). [M+H] = 373.0.
AAd 8. 8-HA-6-(2-F=2HA)E | =[3,2-e][1,2,4]ETo}Z=[1,5-c] &1 Dd-5(6H)-<.
Cl

X
N7TNN
@ P

S

' NR (400 MHz, CDCls) & 4.03 (s, 2H), 5.45 (s, 2H), 6.93 (m, 1H), 7.3-7.1 (m, 8H), 7.37 (m, 1H),
8.22 (s, 1H). [MHH] = 407.0.

AAlel 9. 8-wld-6-(3-F 22 Eol=[3,2-e][1,2,4] Ed]o}E2[1,5-c] ¥ V] -5(6H) <.

o)
CI\©/\NLN:N\>
N

1
H NMR (400 MHz, CDCls) & 4.07 (s, 2H), 5.25 (s, 2H), 7.3-7.1 (m, 10H), 8.20 (s, 1H). [M+H] = 407.0.

AAlel 10, 6-(2-F 22 d)-9-HEE| o =[3,2-e][1,2,4] EL]o}E 2 [1,5-c ]3] & W D -5(6H) .

I NIR (400 MHz, CDC13) & 2.67 (s, 2H), 5.59 (s, 2H), 6.70 (s, 1H), 7.02 (d, 1H), 7.17 (t, 1H), 7.25
(t, 1), 7.45 (d, 1H), 8.34 (s, 1H). [M+H] = 331.0.

AAd 11, 6-(3-Z22A)-9-w=E] o =[3,2-e][1,2,4] ER]o}Z2[1,5-c]T 2] v H-5(6H) -2
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' NIR (400 MHz, CDCls) & 2.66 (s, 3H), 5.39 (s, 2H), 6.72 (s, 1H), 7.29 (m, 3H), 7.44 (s, 1H), 8.32

(s, 1). [MHH] = 331.0.
Aol 12, 6-Ml A -8-v B ol 2= [3,2-e][1,2, 4] ES]o}E R [1, 5-c] o W] H-5(6H) 2.

SHeN

' NIR (400 MHz, CDsOD) & 2.50 (s, 3H), 5.43 (s, 2H), 7.21 (s, 1H), 7.32 (m, 3H), 7.43 (m, 2H), 8.37

(s, 1H). [M+H] = 297.0.
AAld 13, 6-(2-F22WA)-8-E | =[3,2-e][1,2,4] Eg|o}EZ[1,5-c]F &1 D-5(6H)-<.

MR (400 Miz, CDC1s) 6 2.67 (s, 3H), 5.59 (s, 2H), 6.70 (s, 1), 7.02 (d, 1), 7.16 (t, 1), 7.25
(t, 1), 7.45 (d, 1H), 8.34 (s, 1H). [MHH] = 331.0.
A 14, 6-([1,1'-wpelad [-4-d v &) -8-rHE| ol = [3,2-e][1,2 4] EC]o}E 2 [1,5-c] ¥ 2] W H-5(6H) .

0

~ 0} S“\JL“L}

I NIR (400 MHz, CDC13) & 2.52 (s, 3H), 5.43 (s, 2H), 7.21 (s, 1H), 7.35 (t, 1H), 7.44 (t, 2H), 7.56

(m, 6H), 8.27 (s, 1H). [M+H] = 373.0.
AN 15, 6-(4-F2 2w A)-8-WeE o 1 [3,2-¢][1,2,4]EFo}Z2[1,5~c] I Fn]H-5(6H)-<.

0

Hon
NN
C|/J[:::]//A\ XN

I NIR (400 MHz, CDCl3) & 2.52 (s, 3H), 5.35 (s, 2H), 7.21 (s, 1H), 7.33 (d, 2H), 7.40 (d, 2H), 8.27

(s, 1H) . [M+H] = 331.0.
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AAd 16, 6-(3-Z22uA)-8-wEHE o =[3,2-e][1,2,4] E-o}ZZ[1,5-c]3 2] v H-5(6H) -2

'HNWR (400 MHz, CDCI,) & 2.46 (s, 3H), 5.29 (s, 2H), 7.15 (s, 1H), 7.25 (m, 31), 7.37 (s, 1H), 8.21
(s, 1). [MHI] = 331.0.
Al 17, 6,8-H Ml E o 2= [3,2-e][1,2, 4] E&]o}E = [1,5-c] ¥ W] -5(61) .

O

3%

I NIR (400 MHz, CDC13) & 4.13 (s, 2H), 5.36 (s, 2H), 7.22 (s, 1H), 7.30 (m, 8H), 7.43 (m, 2H), 8.26
(s, 1H). [M+H] = 373.0.

Ao 18, 6-([1,1'-ute]sd |-4-Lmd)-8-dld el el =[3,2-e][1,2, 4] Eg]o}E = [1,5-c ]9 g m| T-5(6H) .

0}

'H MR (400 MHz, CDCls) & 4.13 (s, 2H), 5.39 (s, 2H), 7.28 (m, 7H), 7.42 (t, 2H), 7.55 (m, 6H), 8.26
(s, 1H). [M#H] = 449.0.
AAd 19, 6-(2-F22WFH)-8-o| ML E o =[3,2-e][1,2,4] Ee]o}E 2 [1,5-c] ¥ | m H-5(6H) 2.

Cl (0]
Y

N7 NN
Y

3

=

' NIR (400 MHz, CDCl3) & 0.92 (d, 6H), 1.56 (m, 3H), 2.79 (m, 2H), 5.56 (s, 2H), 7.01 (d, 1H), 7.20
(t, 1), 7.26 (m, 2H), 7.45 (d, 1H), 8.30 (s, 1H). [M+H] = 387.0.
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AN 20, 6-(3-F22WA)-8-0|AFMEE| | =[3,2-e][1,2,4]E]o}EZE[1,5-c]IgnH-5(6H)-2.

JOL

cl _

1SS
N

1
H NMR (400 MHz, CDC13) & 0.87 (d, 6H), 1.52 (m, 3H), 2.76 (m, 2H), 5.29 (s, 2H), 7.22 (m, 4H), 7.38
(s, 1), 8.21 (s, 1H). [M+H] = 387.0.

A Ao 21. 6-([1,1'-1po]#d |-4-d | &)-8-o] 2 d el =[3,2-e][1,2,4] EL]o}E = [1,5-c] ¥ 2] m] -
5(6H) -

' NIR (400 MHz, CDCl3) & 0.95 (d, 6H), 1.59 (m, 3H), 2.82 (m, 2H), 5.44 (s ,2H), 7.24 (s, 1H), 7.34
(m, 1H), 7.42(t, 2H), 7.57 (m, 6H), 8.28 (s, 1H). [MtH] = 429.0.

Ao 22, 8-WlA-6-(4-F 22 Elo =[3,2-e][1,2,4] EF]o}ZZ[1,5-c] ¥ g nH-5(6H) .
hi§
-N
L 5
Cl IS N

1
H NMR (400 MHz, CDCls) & 4.15 (s, 2H), 5.33 (s, 2H), 7.4-7.2 (m, 10H), 8.28 (s, 1H). [M+H] = 407.0.

AAle] 23, 6-(4-Fm2ld)-8-o| e =[3,2-e][1,2, 4] EgJotE R [1,5-c] ¥ 2] m I-5(6H) <.

I NIR (400 MHz, CDC13) & 0.88 (d, 6H), 1.55 (m, 3H), 2.75 (t, 2H), 5.28 (s, 2H), 7.18 (s, 1H), 7.26
(d, 2H), 7.34 (d, 2H), 8.20 (s, 1H). [M+H] = 387.0.
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AAlel 24, 6-il e =[3,2-e][1,2,4] EgJo}ER[1,5-c]¥] 2] M I-5(6H) <.

I NIR (400 MHz, CDC13) & 5.44 (s, 2H), 7.11 (d, 1H), 7.35 (m, 3H), 7.46 (m, 2H), 7.57 (d, 1H), 8.29

(s, 1. [M#H] = 283.0.
Al 25, 6-WlA-8-o] AHMEE N =[3,2-e][1,2,4] EF|o}ZZ[1,5-c] ¥ 2] 7| H-5(6H)—=.

@]
gy N

H ONMR (400 Mz, CDCls) & 0.95 (d, 6H), 1.60 (m, 3H), 2.83 (m, 2H), 5.41 (s, 2H), 7.24 (s, 1H), 7.37
(m, 3H), 7.48 (d, 2H), 8.28(s, 1H). [M+H] = 353.0.
AAld 26, 6-(4-FZ22WA)-8,9-t & E] o =[3,2-e][1,2,4] E&|o}EZ[1,5-c]F 2|7 D-5(6H) 2.

1
H NMR (400 MHz, DMSO-ds) & 2.35 (s, 3H), 2.48 (s, 3H), 5.35 (s, 2H), 7.41-7.42 (m, 4H), 8.49 (s, 1H).
[M+H] = 345.0.

AAlel 27, 6-(4-vlSA ) Bl ol 3= [3,2-e][1,2, 4] E€]o}E2[1,5-c ]9 2] -5(6H) <.

0]

A

ISR 8

S

" MMR (400 MHz, CDCls) & 3.78 (s, 3H), 5.39 (s. 3H). 6.86-6.88 (m, 2H). 7.12 (d, J = 4.8 Hz, 1H),
7.44-7.45 (m, 2H), 7.57 (d, J = 4.3 Hz, 1H), 8.29 (s, 1H). [M+H] = 313.1.
A A 28, 6-(4-HEA WA -9-wEHE] o =[3,2-e][1,2,4] ER]o}ZZ[1,5-c]5 2] 7] H-5(6H) -2

I NIR (400 MHz, CDCl3) & 2.65 (s, 3H), 3.78 (s, 3H), 5.36 (s, 2H), 6.71 (d, J = 1.1 Hz, 1H), 6.87-
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6.85 (m, 2H), 7.44-7.43 (m, 2H), 8.31 (s, 1H). [MH+H] = 327.1.

AAel 29, 8-((1,4-SAMAI 4= W =) -6-(4-m| SAH A ) Bl ol 2= [ 3, 2-e ] [ 1,2, 4] ER]o}E 2 [ 1, 5-c ] ¥ 2] | &l -
5(6H) -+

o

U N
N” N S
\O/©/\ . \N
S
o’ 1\ =
k//N
A Ar HE 5-H 2 R-3-AolxE o H-2-dItute o] E . o} A EAL (500 mL) & 3IE WY 3-AolxE o H-
2-A7luto]E (AA e 1, @A A., 11.5 g, 63 mmol)e] |Me] BE (12 g, 75 mmol)S ALoA FI1gc).
SNS 60 CAA nRESIAEA 1 AIZE 5 7HE . vhs E£ES 553t & (500 mL)= *2]3FaL EtOAc (3
x 300 mb) 2 FEd. 2FH F7] TES PHUEF oA Ax=A7 589 34 3= (14 g, 89%) &

AP EZA AJAE. H NMR (400 MHz CDCl3) & 3.89 (s, 3H), 6.90 (s, 1H), 8.05 (s, 1H).

@A B: 8-BRREEx[3,2-e][1,2, 4] Ego}ZZ[1,5-c]F P d-5(6H)-<. EA 3ES Ao 1, &4 B
3} gAbek WAooz AlzAT. H NWR (400 MHz, DMSO-ds) & 7.66 (s, 1H), 8.42 (s, 1H), 13.1 (br s, 1H).
[M+H] = 270.9.

SA Cr 6-(A-dl S AAA)-8-H e el =[3,2-e][1,2, 4] EFoFER[1,5-c]F M H-5(6H)-2. FE-1-2 (30
ml) & 8-HRE-6-(4-HEANA)E A %[3,2-¢][1,2,4] EFo}ZZ[1,5-c]H M H-5(6H) - (4.00 g, 10.2
mol), ZF EYZFo2(HI)RYCIE (2.05 g, 15.3 mmol), Z [1,1'-H|A(UALZE 20 ) H2ATUSFER
ZebE(11), DCM (417.5 mg, 0.51 mmol)9ke] HFES] EFEC EgdEeldl (1.43 ml, 0.01 mol)<
7M. 5% SFES 100 TE 7FEdnh. v offlel = £35S o8 WZhsta 1 A7k &)
S 7t bl A AAZEE. FCC (Si0,, EtOAc & 0-20% IPA)Z A At HEx Mes 44 13E (2.90 g, 34

ﬂmz
5

P)EA AATE. I NR (400 MHz, DMSO-ds) & 3.74 (s, 3H), 5.24-5.30 (m, 1H), 5.34 (s, 2H), 5.52-5.63

(m, 1), 6.94 (d, J = 8.66 Hz, 2H), 7.41 (d, J = 8.53 Hz, 2), 7.60 (s, 1H), 8.51 (s, 1H). [M+H] =
339.2).

A D 6-(4-HFA A ) -5-F4-5,6-T] o] =2 E] ol =[3,2-e][1,2, 4| EFo}Z £ [1,5-c] ¥ g v D -8-7} L. & H| 5}
ol=. 6-(4-v|EA M A)-8-HHE]o) =[3,2-e][1,2,4] EE|o}EZ[1,5-c] ¥ m|H-5(6H)-2 (2.85 g; 8.42 mmo
D& HEZSto|=2Fe (40 nDolA dEA7IAL 89 dom 7hdate] alol &S FUT. Ak HE
F HololLHolE (4.14 g; 19.4 mol)S & (20 mD)olA 74Date] galo] FFS FUh. A7) &AL AP

wRky $HA 2k, wikE E§Eo]l o3| oF 40 Tol U B, SAH(VIID) HARO|= (2.06 ml, 2.50
%w/w, 0.21 mmol)& F7betal Eit=S AHsHA 4 ARF s wit. = EFES & (300 nL) = 3]Askal
DOM (4 X 10002 F=3h. 7] T5& 28kl NaS0, oA AxA7]a, ojstil w530, FCC (Sioy,

EtOAc 3 0-30% [PA)E AAlste] TAl SE< 24 1HE (1.82 g, 63%)=A AT H NR (400 MHz,
DMSO-ds) & 3.75 (s, 3H), 5.40 (s, 2H), 6.94 (d, J = 8.66 Hz, 2H), 7.45 (d, J = 8.53 Hz, 2H), 8.58 (d,
J =4.77 Hz, 2H), 9.95 (s, 1H). [M+H] = 341.2.

94A R 8-((1,4-2A A #-4-) W &) -6-(4-ml EA Wl 2 El ol =[3,2-¢][1,2, 4] EF]o}Z 2 [1,5-c] ¥ 2lu]d-
5(6H)-<. DCM (2 ml) & 6-(4-HEA WA )-5-224-5 6-T]sfo] 2 E] o =[3,2-e][1,2, 4] Eg]o}Z&[1,5-c]T] &
" H-8-7tB 3ol = (50 mg, 0.15 mmol) & 1,4-2A A Slo]l=2F28o]= (30 mg, 0.22 mmol)o] &3H&E
of Egjoldoldl (25 ul, 0.18 mmol)S F7Fgich. w5 & & UEF EolAEASlo|ER2H Yo E (47
mg, 0.22 mmol)S F-7Flth. 53 E3ES Ao mukglch, 4 AIZF &, E3HES 74} ShellA FFC
FE FO]HS DNSO (2 mL)elA Ha, ostn I ARntEagdR AHHor AASte] XA IFE
(33 mg, 41%)< MA wEZZA] A9 H MR (400 MHz, DMSO-ds) & 1.98-2.16 (m, 2H), 3.14-3.60 (m,
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4H), 3.66-3.90 (m, 7H), 4.58-4.80 (m, 2H), 5.36 (s, 2H), 6.94 (d, J = 8.53, 2H), 7.41 (d, J = 8.53,
2H), 7.84 (br s, 1H), 8.55 (s, 1H). [M+H] = 426.1.

AAe 30 WA 402 HAF AA EE H A Afoz, Ao 299 AR Aoz wEo R

A A] o 30. S-((gueolu] )| e )-6-(4-HEA M A ) E] o :=[3,2-e][1,2,4] E|o}Z 2 [1,5-c] T & v d-
5(6H)—<.
(@]
Jopen

\‘o s s \\N

e

N

/

I NIR (400 MHz, CDCl3) & 2.84 (s, 6H), 3.78 (s, 3H), 4.42 (s, 2H), 5.35 (s, 2H), 6.87-6.88 (m, 2H),
7.44-7.46 (m, 2H), 7.65 (s, 1H), 8.30 (s, 1H). [M+H] = 370.1.

e 31, 6-(4-m 5 A ) -8- (R E 2] =mE ) ¥ ol = [3,2-e][1,2, 4] Eg] o} = [1,5-c ]3] 2| M| I -5(6H) .

0
e
~o N =N
N )

O N

\__/

'H NIR (400 MHz, DMSO-ds) & 3.06-3.11 (m, 4H), 3.73 (s, 3H), 3.86-4.01 (m, 4H), 4.56-4.59 (m, 2H),

5.34 (s, 2H), 6.92-6.94 (d, J = 6.8 Hz, 2H), 7.40-7.38 (d, J = 6.8 Hz, 2H), 7.75 (s, 1H), 8.53 (s,
1H). [MtH] = 412.2.

AAe 32, 6-(4-wEAE)-8-((4-d T A -1-) D) Eloll =[3,2-e][1,2, 4] ET]o}Z 2 [1,5-c]H g v d-
5(6H)-2.

I NR (400 MHz, DMSO- d;) & 2.28-2.38 (m, 2H), 2.79 (s, 3H), 2.98-3.11 (m, 4H), 3.38-3.43 (m, 2H),

3.77 (s, 3H), 3.88 (s, 2H), 5.32 (s, 2H), 6.90-6.92 (m, 2H), 7.34-7.36 (m, 2H), 7.55 (s, 1H), 8.55 (s,
1H). [M+H] = 425.2.

Al 33, 8-(((25,6R)-2,6-t] e &2 )W e )-6-(4-HEA A ) E]o| =[3,2-e][1,2, 4] ET]o}Z=2[1,5-c]Y]
2 A-5(6H)-<.
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'H NNR (400 MHz, CDC1y) & 1.19-1.28 (m, 6M), 2.38-2.48 (m, 2H), 3.32-3.42 (m, 2H), 3.77 (s, 3H), 4.01-
4.09 (m, 2H), 4.32 (s, 2H), 4.78 (s, 2H), 6.75-6.78 (m, 2H), 7.12-7.16 (m, 2H), 7.68 (s, 1H), 8.55 (s,
1H). [MHH] = 440.2

AAlel 34, 8-((4-old-3-52v]#2p3l-1-d) D) -6-(4-v| S A ) Bl ol .= 3, 2-e] [ 1,2, 4] E2]o}E 2 [1,5-c] ]
2 d-5(6H)-&.

IS8 O
\O x \N

S
N/_\N
//__(§>__4/

HONWR (400 MHz, CDCly) & 1.22 (t, J =7.22 Hz, 3H), 3.11-3.20 (m, 2H), 3.48-3.63 (m, 6H), 3.82 (s,
3H), 4.15-4.22 (m, 2H), 5.40 (s, 2H), 6.92 (d, J =8.66 Hz, 2H), 7.48 (d, J =8.53 Hz, 2H), 7.63 (s,
1H), 8.37 (s, 1H). [MHH] = 453.2.

AAle 35, 6-(4-mEAMIR)-8-((4-(ME 2 2 d) ] H ehl-1-) Wl ) Bl oll 1= [3, 2-e][1,2, 4] E¥]o}E 21,5~
clF 2 d-5(6H)-2.

MR (400 Miiz, CDCly) & 2.92 (s, 3H), 3.19-3.30 (m, 4I), 3.63-3.72 (m, 4i), 3.82 (s, 3H), 4.36 (s,
2H), 5.39 (s, 2H), 6.91 (d, J =8.53 Hz, 2H), 7.48 (d, J = 8.53 Hz, 2H), 7.68 (s, 1H), 8.35 (s, 1H).
[M+] = 489.2.

AAld 36, 8-((2,2-Hrd &2 ) ") -6-(4-m SA M) Bl ol 2= [3, 2-e] [1,2,4] E2]o}E 2 [1,5-c] ] | d~
5(6H)-.

I NMR (400 MHz, CDCl;) & 1.43 (s, 6H), 3.37-3.51 (m, 2H), 3.82 (s, 3H), 3.86-4.01 (m, 2H), 4.02-4.15

(m, 2H), 4.38-4.51 (m, 2H), 5.41 (s, 2H), 6.91 (d, J = 8.66 Hz, 2H), 7.51 (d, J = 8.53 Hz, 2H), 7.68
(s, 1), 8.34 (s, 1H). [M+H] = 440.2.

A 37. 8-(2-FAl-5-olAtutolAbe] ZF 2 (2. 2. 1] e-5-A W & )-6-(4-H| EA M F ) El ol =[3,2-e][1,2,4] E&] o}
Z=2[1,5-c]F ] H-5(6H)-=.
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)

' NMR (400 MHz, CDCl3) & 2.19-2.32 (m, 1H), 2.34-2.55 (m, 1H), 3.47-3.62 (m, 2H), 3.82 (s, 3H), 3.88-

3.96 (m, 1H), 4.31-4.80 (m, 5H), 5.31-5.48 (m, 2H), 6.91 (d, J = 7.91 Hz, 2H), 7.50 (d, J = 8.03 Hz,
2H), 7.72 (s, 1H), 8.34 (s, 1H). [M+H] = 424.2.

AN 38, 8- (7T-SA}-2-obrb 2T 2 [3.5] -2~ A W ') -6-(4-H| EA M A ) El ol 2= [3,2-€][1,2,4] EF] o} 2
[1,5-c]¥] 2 v ed-5(6H)-<.

X

-N
NN
O/O/S\ AN \N>
0

' NMR (400 MHz, CDCl3) & 1.75-1.93 (m, 2H), 1.96-2.16 (m, 2H), 2.94-3.20 (m, 4H), 3.58-3.68 (m, 4H),

~

3.82 (s, 3H), 4.50 (br s, 2H), 5.38 (s, 2H), 6.91 (d, J = 8.41 Hz, 2H), 7.48 (d, J = 8.41 Hz, 2H),
7.75 (s, 1H), 8.36 (s, 1H). [M+H] = 452.1.

Al 39, 8-(2-SAL-7-op kAT 2 (3. 5] i -7- L W ’)-6-(4-H| ZA D) Bl ol 2= [3,2-¢][1,2,4] EE] o} &
[1,5-c]¥] 2] mA-5(6H)-=.

' NMR (400 MHz, CDCl3) & 2.30-2.41 (m, 4H), 2.56-2.73 (m, 2H), 3.46-3.71 (m, 4H), 3.82 (s, 3H), 4.37-

4.54 (m, 4H), 5.39 (s, 2H), 6.91 (d, J =8.66 Hz, 2H), 7.49 (d, J = 8.66 Hz, 2H), 7.68 (s, 1H), 8.35
(s, 1H). [M+H] = 452.1.

A 40.
7=((6-(4-"1=F A M) -5-522-5,6-F] 8l o] =R E] ol 3= [3,2-e] [ 1,2, 4] E]ob£ 2 [1, 5-c] ¥ g v =8-S v & H E
ghatol = - 1H-SAFE (3, 4-a] 9] 24 21-3(5H) -+

0

Uenes

(o) g N
) JQ/L
T

R (400 MHz, DMSO-d;) & 1.89-2.09 (m, 2H), 2.79-2.86 (m, 1H), 2.94-3.04 (m, 2H), 3.55-3.63 (m,

1H), 3.74 (s, 3H), 3.82 (d, J =5.27 Hz, 3H), 3.88-3.95 (m, 1H), 4.32 (t, J = 8.47 Hz, 1H), 5.34 (s,
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2H), 6.94 (d, J =8.53 Hz, 2H), 7.39 (d, J =8.66 Hz, 2H), 7.48 (s, 1H), 8.50 (s, 1H). [M+H] = 467.2.

AAd 41, 6-(4-HEAHA)-8-(1-HE-3-(EF ZF o 2 &)-1H-7 &ZE-5-Y) g o = [3,2-e][1,2, 4] EF| o} ==&
[1,5-c]¥2ud-5(6H)-<.

A A 6-(4-H| EA A )-8-B] JE o = [3,2-e][1,2, 4] ET|o}Z2[1,5-c]T M U-5(6H)-&. EFd (2 nl) &
8-H 2N —6-(4-HEAMA)E] ol :=[3,2-e][1,2, 4] EFo}ZZ[1,5-c]H M H-5(6H)-& (AAld 29, ©A C=HF
ol A4S, 80 mg, 0.20 mmol)A 2350 1-Wd-5-(EgFEAed)-3-(EgZF o 2 e)-1H-7 2= (135
mg, 0.31 mmol)S F71gt}t. =53 TFES 16 A EF 100 CT=E 71g3sta Aoz Wyzhgityt, 2728 DCM
A A Aol E] JHEE 3 ARG, 53 ARES 7S StollA FFsa, wEsddA Ak,
olz}ali 94 HPLCE Ea JdAoz AAlste] ®Al BES A%k, H NMR (400 MHz, CDCl;) & 3.83 (s,

l

3H), 4.07 (s, 3H), 5.43 (s, 2H), 6.70 (s, 1H), 6.93 (d, J = 8.66 Hz, 2H), 7.48 (d, J = 8.66 Hz, 2H),
7.68 (s, 1H), 8.37 (s, 1H). [M+H] = 461.1.

Ao 425 AAG A EF L AF X oz, HAAd 419} A o2 wtEo R

Ao 42, 8-(3,5-THE o] HAE4-U)-6-(4-H ZA M A ) E] ol =3, 2-e][1,2, 4] ET| o} Z 2 [1,5-c] T g 7| -
5(6H)-2

I NIR (400 MHz, CDCl3) & 2.28 (s, 3H), 2.43 (s, 3H), 3.72 (s, 3H), 5.32 (s, 2H), 6.82 (d, J = 8.66
Hz, 2H), 7.38 (d, J =8.91 Hz, 3H), 8.25 (s, 1H). [MtH] = 408.0.

AAd 43, 6-(4-HEAMA)-9-1E-8- (I S d-1-d &) E]ol| = [3,2-e][1,2,4] ER]o}Z 2 [1,5-c] T v d-
5(6H)-2

S A 6-(4-HEA A )-9-H E-5-2 -5 6-T] slo] =& E] o .= [3,2-e][ 1,2, 4] Ego}EZ[1,5-c] 9] 2] 7] -8-7}
vagslol=, 9 SAZFZeo)= (1.47 ml, 15.8 mmol)S F-71star N N-yWEELZolu|= (13 ml)oll ¥7}staL
S Foawkgicl 6-(4- uﬂEA] A)-9-wEE] o) =[3,2-e][1,2, 4] ET]o}Z2[1,5-c] ¥ F | d-
5(6M) - (1.29 g, 3.94 mmol)& LHEZA HIlsta E3ES 90 CollA 45 &+ &< 7t 23ES A2
3 0mL) B BZE (5 g)o EFE FUTE. o] &858 F pHe 898t EFES
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M (3 X 30mL) o2 &8 2FH FEHES 94 (30 nb)E AASL, AXA71L (MgS0,), AF dtollA =
%3 v}, FCC (Si0,, #AF = 20-100% EtOAc)E AASt] TA 33E (0.87 g, 62%)S A Bz Adr),
" ONMR (400 MHz, CDCly) & 3.01 (s, 3H), 3.78 (s, 3H). 5.38 (s, 2H), 6.86-6.88 (m, 2H), 7.44-7.46 (m,

2H), 8.33 (s, 1), 10.12 (s, 1H). [M+H] = 355.0.

oA Br 6-(4-mEAMIA)-9-v e 8- (I E d-1-A W) E]ol| = [3,2-¢][1,2, 4| ET]o}Z 2 [1,5-c] T & W] -
5(6)-. 6-(4-HEAMA)-9-HE-5-24-5,6-T]5to] =2 E] o =[3,2-e][1,2,4] ET|o}Z 2 [1,5-c] T & 7| -8~
FtaddElo] = (48 mg, 0.14 mmol)S N N-TIHEXEol = (0.5 ml) 2 WEE (0.2 mDolA EEA7]2L 5
Zgd (0.075 ml, 0.90 mol)eZ AP, EFES 30 £ 5o wiksly YEF Alolmr 2o =gl

=i

=]
(20 mg, 0.32 mmol) L oFAEAF (0.050 ml)E H-7}sta wyks 18 Al7F B¢t Al&dct. £3dES DIFE 34

S HPLC (B % 0-75% ACN)Z AAIslo] 18 mg (25%)9] 48 WA w@ B2 Ak, 'H NMR (400 MHz, DMSO-
d) & 1.84-1.86 (m, 2H), 2.03-2.05 (m, 2H), 2.67 (s, 3H), 3.10-3.12 (m, 2H), 3.41-3.43 (m, 2H), 3.73
(s, 3M), 4.64 (d, J =4.7 Hz, 21), 5.32 (s, 2H), 6.91-6.93 (m, 2H), 7.36-7.38 (m, 2H), 8.56 (s, 1M,
9.93 (br s, ). [MHH] = 410.1.

AAe 44 WA 752 HAFE AA BE H AY Afez, Ao 437 FAIE oz BEoFY.

AATA 44, 6-(4-m A ) -9-m D -8- (& 2 mr ) El ol 1= [3, 2-e] [ 1,2, 4] ER] o}E 2 [1,5-c] ¥ 2] W] ©l-5(6H) -

=
=.

" ONMR (400 MHz, CDCly) & 2.70 (s, 3H), 3.50-3.00 (m, 4H), 3.78 (s. 3H), 3.98-3.96 (m, 4H), 4.36 (s,
2H), 5.32 (s, 2H), 6.88-6.86 (m, 2H), 7.46-7.44 (m, 2H), 8.31 (s, 1H). [M+H] = 426.1.

A 45, 8-((Hgoln) )W 8)-6-(4-H| Z A A A )-9-w|H E] ol = [3,2-e][1,2, 4] ET]o}ZZE[1,5-c]d g v -
5(6H)-2

' NMR (400 MHz, CDCl3) & 2.71 (s, 3H), 2.85 (s, 6H), 3.78 (s, 3H), 4.42 (s, 2H), 5.33 (s, 2H), 6.86-

6.87 (m, 2H), 7.43-7.45 (m, 2H), 8.32 (s, 1H). [M+H] = 384.1.
AAld 46, 8-((Ato]ZFRZ 2 (FE)otr] )W E)-6-(4-H| S Al d)-9-m " E]of| = [3,2-e][1,2,4] ER|o}Z =
[1,5-c]¥ m| H-5(6H) <.
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' NMR (400 MHz, CDCl3) & 0.85-0.90 (m, 2H), 1.35-1.45 (m, 2H), 2.40-2.48 (m, 1H), 2.74 (s, 3H), 2.88

(s, 3H), 3.78 (s, 3H), 4.54 (s, 2H), 6.85-6.90 (m, 2H), 6.40-7.45 (m, 2H), 8.33 (s, 1H). [M+H] =
410.1.

AA] 47, 8-((4-sto)=E2AF H g H-1-D) WD) -6-(4-H EA M Z)-9-H D E] o 1= [3,2-e][1,2, 4] EFo} = 2
[1,5-c]¥ m| H-5(6H) <.

e

'H NIR (400 MHz, DMSO-ds) & 1.50-1.53 (m, 1H), 1.77-1.80 (m, 2H), 1.95-1.98 (m, 1H), 2.65-2.67 (m,

3H), 3.03-3.05 (m, 1H), 3.20-3.59 (m, 5H), 3.73 (s, 3H), 4.54-4.61 (m, 2H), 5.33 (s, 2H), 6.92-6.93
(m, 2H), 7.36-7.38 (m, 2H), 8.56 (s, 1H), 9.48 (br s, 1H). [M+H] = 440.2.

Al 48, 8-((MA(2-3to| =Z A o |) obw] i) W & )-6-(4-H| S A Ml A)-9-H - E] ol 1= [3,2-e][1,2 4] EF|o} £ R
[1,5-c]¥] 2] m e-5(6H) .

O
% G
s RS N
-
HC{r__/

I NMR (400 MHz, DMSO-ds) & 2.57 (s, 3H), 3.63-3.65 (m, 4H), 3.72 (s, 3H), 4.20-4.60 (m, 4H), 5.32 (s,
2H), 6.90-6.93 (m, 2H), 7.36-7.40 (m, 7H), 8.53 (s, 1H). [MtH] = 490.2.

AAlell 49, 6-(4-m S A ) -9-v D -8- (I | 31 -1-Ld e D) E] ol 2= [ 3, 2-e] [ 1,2, 4] ER] o} 2 [1,5-c] ¥ 2] 7] |-
5(6H)—+.

@]
IO N
\o S\ \N
i
HN N
_/

I NMR (400 MHz, DMSO-d;) & 2.55 (s, 3H), 2.67 (br s, 4H), 3.09 (br s, 4H), 3.73 (s, 3H), 3.80 (br s,
2H), 5.30 (s, 2H), 6.90-6.93 (m, 2H), 7.34-7.36 (m, 2H), 8.51 (s, 1H), 8.61 (br s, 2H). [M+H] = 425.1.

Ao 50, 6-(4-HEAMA)-9-HE-8-((((3-WHE A e-3-) &) ol =) W& ) Elol| 1= [3,2-e][1,2,4] EE]o}&
2[1,5-c]9 g Hd-5(6H)-2.
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I NIR (400 MHz, DMSO-ds) & 1.31 (s, 3H), 2.67 (s, 3H), 3.73 (s, 3H), 4.22 (d, J =5.1 Hz, 2H), 4.38

(d, J = 5.0 Hz, 20), 4.60 (br s, 2H), 5.34 (s, 2H), 6.90-6.93 (m, 2H), 7.34-7.36 (m, 2H), 8.56 (s,
1), 8.83 (br s, 20). [MHH] = 440.1.

AAld 51, 8-((4-otAdH FHE-1-) W e)-6-(4-H| EA A &) -9-w & El ol :=[3,2-€][1,2, 4] EF] o} Z & [1,5-
c]19 g d-5(6H)-<.

I NIR (400 MHz, DMSO-ds) & 2.03 (s, 3H), 2.63 (s, 3H), 2.85-3.15 (m, 4H), 3.56 (br s, 4H), 3.73 (s,

3H), 4.45-4.65 (m, 2H), 5.32 (s, 2H), 6.91-6.93 (m, 2H), 7.36-7.38 (m, 2H), 8.55 (s, 1H). [M+H] =
467.2.

AAd 52, 6-(4-HEA WA )-9-w € -8-(((F B P-3-g &) olm| =) H &) El ol :=[3,2-€][1,2, 4] EF] o} Z & [1,5-
c]19 g d-5(6H)-<.

O

o o

N= HN
\ 7

H MR (400 MHz, DMSO-ds) & 2.63 (s, 3H), 3.72 (s, 3H), 4.30 (s, 2H), 4.47 (s, 2H), 5.32 (s, 2H),

6.90-6.93 (m, 2H), 7.34-7.36 (m, 2H), 7.52 (dd, J =6.3, 3.9 Hz, 1H), 7.94-7.96 (m, 1H), 8.55 (s, 1H),
8.63 (dd, J =3.9, 1.2 Hz, 1), 8.68 (d, J = 1.5 Hz, 1), 9.34 (br s, 2H). [MH] = 447.1.

Al 53, 6-(4-mlEA ) -9-m 2 -8~ ((3-Sav A ehl-1-) v ) Bl ol =3, 2-e][1,2, 4] E€] o} E 2[1,5-c] 9]
2 H-5(6H) -2

jepes
\O s S \N
HN N
@)

I NIR (400 MHz, DMSO-d;) & 2.59 (s, 3H), 2.95 (br, 2H), 3.72 (s, 3H), 3.24 (br s, 4H), 3.33 (br s,
2H), 5.32 (s, 2H), 6.90-6.92 (m, 2H), 7.35-7.37 (m, 2H), 8.07 (br s, 1H), 8.53 (s, 1H). [M+H] = 439.1.
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|4 54. 6-(4-m B 2)-9-H & -g- (M (B Egslo]| = 2 F&-2-d) &) ol i) i & ) E] of| 2= [ 3, 2~
1,2,4]E8lo}& 2 [1,5-c]9 ] Hd-5(6H)-&.

AP
[

el

MR (400 MHz, DMSO-d;) & 1.45-1.52 (m, 1H), 1.78-1.87 (m, 2H), 1.98-2.04 (m, 1H), 2.65 (s, 3H),

2.79 (s, 3H), 2.96-3.00 (m, 1H), 3.12-3.16 (m, 1H), 3.28-3.32 (m, 1H), 3.66-3.72 (m, 2H), 3.73 (s,
3H), 3.78-3.82 (m, 1H), 4.22-4.25 (m, 1H), 4.50-4.66 (m, 2H), 5.30-5.38 (m, 2H), 6.90-6.93 (m, 2H),
7.36-7.37 (m, 2H), 8.56 (s, 1H), 9.70-9.90 (m, 1H). [M+H] = 454.1.

AAld 55, 8-(((25,6R)-2,6-T1 W€ R Z ] )W E)-6-(4-H]| ZA 9 &) -9-H H E] o ;= [3,2-e][1,2, 4] ET| o} =&
[1,5-c]¥2uld-5(6H)—.

I NIR (400 MHz, DMSO-ds) & 1.10 (d, J = 4.4 Hz, 6H), 2.63 (s, 3H), 2.64-2.68 (m, 2H), 3.30-3.52 (m,

4H), 3.72 (s, 3H), 4.55 (br s, 2H), 5.30 (s, 2H), 6.91-6.93 (m, 2H), 7.36-7.38 (m, 2H), 8.55 (s, 1H),
10.18 (br s, 1H). [M+H] = 454.1.

AAd 56, 8-(0] 28 Ed-2-UuE)-6-(4-H| ZA WA )-9-H & E] o = [3,2-e][1,2,4] EF]o}Z & [1,5-c] T g H-
5(6H)-<.

X

-N

IO

~0 s =N

g,

1

H NMR (400 MHz, DMSO-d;) & 2.69 (s, 3H), 3.73 (s, 3H), 4.60 (br s, 4H), 4.87 (br s, 2H), 5.34 (s,
20), 6.92-6.93 (m, 2H), 7.37-7.39 (m, 6H), 8.57 (s, 1H), 11.05 (br s, 1H). [M+H] = 458.1.

Aol 57, 8-((Atel2 =z 2ot ) W ’)-6-(4-w S A ) -9-w-FEl ol 1= (3, 2-e][1,2,4] E2]o}E =2 [1,5-¢] ]
2 H-5(6H) -
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' NMR (400 MHz, DMSO-ds) & 0.75-0.80 (m, 4H), 2.65 (s, 3H), 2.71-2.73 (m, 1H), 3.73 (s, 3H), 4.49 (s,
2H), 5.32 (s, 2H), 6.90-6.93 (m, 2H), 7.34-7.36 (m, 2H), 8.54 (s, 1H), 9.05 (br s, 1H). [M+H] = 396.1.

A 58, (S)-6-(4-WEA M) -8-((2-(HEA HE) T 22| d-1-d) W &)-9-w & E] o] =[3,2-e][1,2,4] EE] o}
Z=2[1,5~c]¥ v d-5(6H)-=.

MR (400 MHz, DMSO-d;) & 1.68-1.70 (m, 1H), 1.80-1.83 (m, 1H), 2.00-2.02 (m, 1H), 2.14-2.16 (m,

1), 2.66 (s, 3H), 3.26 (s, 3H), 3.46-3.48 (m, 3H), 3.72 (s, 3H), 3.75 (br s, 1H), 4.55 (d, J = 11.1,
), 4.77 (d, J =11.3 Hz, 1H), 5.30 (d, J =12.9 Hz, 1H), 5.37 (d, J = 13.0 Hz, 1H), 6.90-6.93 (m,
2H), 7.36-7.38 (m, 2H), 8.56 (s, 1H), 9.70 (br s, 1H). [M+H] = 454.2.

|4 59. 6-(4-H EAA)-9-H D -8-((HE ((H Egfsto] =2 Fe-3-d)H ) o} =) | & ) E] ol 1= [ 3, 2~
1,2,4]E8o}Z&2[1,5-c]9 8 nHd-5(6H)-&.

AP
[

el

I NR (400 MHz, DMSO-d;) & 1.51-1.54 (m, 1H), 2.02-2.05 (m, 1H), 2.66 (s, 3H), 2.75 (s, 3H), 3.14-

3.16 (m, 1H), 3.32-3.37 (m, 1H), 3.60-3.71 (m, 3H), 3.73 (s, 3H), 3.74-3.86 (m, 2H), 4.56-4.64 (m,
2H), 5.32-5.34 (m, 2H), 5.90-5.92 (m, 2H), 7.36-7.37 (m, 2H), 8.56 (s, 1H), 9,56 (br s, 1H). [M+H] =
454.3.

AAd 60, 2-(((6-(4-HEA AN A)-9-HE-5-24-5 6-t]3Fo] =2 E] 0| :=[3,2-e][1,2,4] Eg|o}FHZ[1,5-¢c]¥] &
| e-8-)HE) (W E)opu| ) -N, N-t] W o}y Eo}r| =

(©

Jop e
\O x \N

S

I NR (400 MHz, DMSO-ds) & 2.66 (s, 3H), 2.78 (s, 3H), 2.880 (s, 3H), 2.885 (s, 3H), 3.73 (s, 3H),

4.19 (br s, 2H), 4.52 (br s, 2H), 5.34 (s, 2H), 6.92-6.94 (m, 2H), 7.37-7.38 (m, 2H), 8.56 (s, 1H),
9.70 (br s, 1H). [M+H] = 339.1

Aol 61, 8-((1,4-5AHA B-4-) m D) -6-(4-w| S A E ) -9-H DBl ol 2= [ 3, 2-e][ 1,2, 4| EFJ o} 2 [ 1,5-c] 9] g
1 E-5(6H) -
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I NMR (400 MHz, DMSO-ds) & 3.13 (s, 3H), 3.24-3.72 (m, 6H), 3.73 (s, 3H), 3.85-3.87 (m, 2H), 4.66 (br

s, 2H), 5.33 (s, 2H), 6.91-6.94 (m, 2H), 7.36-7.38 (m, 2H), 8.56 (s, 1H), 9.83 (br s, 1H). [M#H] =
440.2.

Ao 62, 6-(4-HEAME)-9-HE-8-((4-H I A2}z -1-L) WD) El ol =[3,2-e][1,2,4] EF|o}EF=[1,5-c]F]
2 A-5(6H)-<.

I NR (400 MHz, DMSO-ds) & 2.58 (s, 4H), 2.81 (s, 4H), 3.03 (br s, 5H), 3.39 (br s, 3H), 3.75 (s,

7H), 3.80 (s, 5H), 5.31 (s, 2H), 6.93 (d, J =8.66 Hz, 2H), 7.36 (d, J = 8.53 Hz, 2H), 8.50 (s, 1H).
[MtH] = 440.2.

A el 63, 6-(4-w|EA A )-9-HE-8-((4-(ME A2 D) v 2} -1-D) v =) E] ol 13, 2-€] [ 1,2, 4] ER] o} E &
[1,5-c]9] 2 vH-5(6H) - .

O

Iopes
~0 N

I NMR (400 MHz, CDC13 2 WghE&-d4) & 2.45 (s, 3H), 2.69 (s, 3H), 2.76 (br s, 4H), 3.23 (br s, 4H),

3.60 (s, 3H), 3.88 (s, 2H), 5.17 (s, 2H), 6.59-6.79 (m, 2H), 7.25 (d, J =8.78 Hz, 2H), 8.13 (s, 1H).
[M+H] = 503.2.

AAe] 64, 8-((4-o]|AZ2AFHHA-1-A)WE)-6-(4-H| EA A2 )-9-w D E] o =3, 2-e][1,2 4] ET|o}Z =
[1,5~c]¥] 2 md-5(6H)-.

X
~-N
opes
~ =N
(6] g
}’ \
N N
_/
1H NMR (400 MHz, CDCls) & 1.41 (d, J =5.77 Hz, 6H), 2.50-2.73 (m, 3H), 3.37 (br s, 6H), 3.53 (d, J =

5.27 Hz, 3H), 3.79 (br s, 3H), 4.07 (br s, 2H), 5.31 (br s, 2H), 6.87 (d, J =7.15 Hz, 2H), 7.41 (d, J
=7.53 Hz, 2H), 8.31 (br s, 1H). [M+H] = 467.3.

A Ao 65. 8-(2-FA-5-opxpute| Abol 2 2 [2.2. 11 F ¥-5-A w[E ) -6-(4-vl| 5 A A )-9-w[ D E] o] 1=[ 3, 2-
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ell1,2,4]1E8]o}Z2[1,5~c]d g m¥-5(6H)-< .
0]

joges:
o NN

S
Oi N
I NR (400 MHz, CDClz) & 2.24 (d, J = 11.54 Hz, 1H), 2.40 (br s, 1H), 2.73 (s, 3H), 3.79 (s, 3H),

3.80 (s, 1H), 3.89 (d, J =10.04 Hz, 1H), 4.39 (br s, 2H), 4.46-4.54 (m, 1H), 4.56-4.64 (m, 1H), 4.73
(br s, 1), 5.34 (s, 2H), 6.85-6.90 (m, 2H), 7.46 (d, J = 8.66 Hz, 2H), 8.32 (s, 1H). [MtH] = 438.2.

AAle] 66, 8-((4-oE-3-S 43| 2t-1-) Wl ”)-6-(4-H| HA ) -9-m D ¥l ol 1= [3, 2-e][1,2, 4] ET] o} =
[1,5-c]o e v e-5(6H)-<.

jop e
\o s \N

S
N/_\N
/- O>_/

I NMR (400 MHz, CDCl3) & 1.10 (t, J =7.22 Hz, 3H), 2.59 (s, 3H), 3.12 (br s, 2H), 3.34-3.47 (m, 3H),

3.52 (s, 3H), 3.70 (s, 3H), 4.11 (s, 2H), 5.26 (s, 2H), 6.79 (d, J =8.66 Hz, 2H), 7.36 (d, J = 8.66
Hz, 2H), 8.25 (s, 1H). [M+H] = 467.2.

= 67. 8- (8-2A}-3-o} A ulo| Alo] F 2 (3.2, 1] 2 El-3-U W &l )-6-(4-H| EA ¥l A )-9-w| & E] o] 1= [ 3, 2-
1,2,4]E8lo}&2[1,5-c]9 8 Hd-5(6H)-&.

AP
[

el

I NR (400 MHz, CDCl3) & 2.08-2.21 (m, 2H), 2.32-2.41 (m, 2H), 2.70 (s, 3H), 3.06 (dd, J = 11.98,

2.57 Hz, 2H), 3.46 (d, J =11.92 Hz, 2H), 3.79 (s, 3H), 4.43 (s, 2H), 4.52 (br s, 2H), 5.36 (s, 2H),
6.86-6.91 (m, 2H), 7.46 (d, J =8.66 Hz, 2H), 8.33 (s, 1H). [M+H] = 452.2.

A 68, 8-((2-dERET )W E)-6-(4-HEA N )-9-HHE|ol| 1=[3,2-e][1,2,4] E]o}EE[1,5-c] I gnd
-5(6H)-=.

'H MR (400 MHz, CDCl3) & 0.98 (t, J = 7.47 Hz, 3H), 1.46-1.60 (m, 2H), 2.53 (t, J = 10.85 Hz, 1H),
2.71 (s, 3H), 2.86 (d, J =9.29 Hz, 1H), 3.48 (dd, J = 18.89, 11.86 Hz, 2H), 3.79 (s, 3H), 3.87 (dt, J

_91_



S=50 10-2087756
=10.29, 5.40 Hz, 1H), 4.03-4.12 (m, 2H), 4.41 (s, 2H), 5.35 (s, 2H), 6.88 (d, J = 8.66 Hz, 2H), 7.45
(d, J =8.66 Hz, 2H), 8.32 (s, 1H). [M+H] = 454.2.

AAlel 69, 8-((2,2-HHE &2 ) W™ )-6-(4-w| SA A )-9-w| - E] o] 2= [3,2-e][1,2,4] EL]o}E 2 [ 1,5-¢c]¥]
2 rd-5(6H)-2.

' NR (400 MHz, CDCl3) & 1.40 (br s, 5H), 2.71 (s, 3H), 2.79-3.36 (m, 4H), 3.79 (3, 3H), 3.93-4.13

(m, 2H), 4.44 (br s, 2H), 5.35 (s, 2H), 6.80-6.94 (m, 2H), 7.46 (d, J = 8.66 Hz, 2H), 8.32 (s, 1H).
[M+H] = 454.2.

AAlel 70, 6-(4-mFAAE)-9-r D -8-((2-mE 2Z 2] ) W= ) Bl ol = [3,2-e][1,2,4| ETJo}E =2 [1,5-c] ¥ gl m]d
-5(6H)-<.

I NMR (400 MHz, CDCl3z) & 1.24 (d, J =6.27 Hz, 3H), 2.51 (t, J = 11.11 Hz, 1H), 2.71 (s, 3H), 2.78-

2.93 (m, 1H), 3.48 (dd, J =18.01, 11.73 Hz, 2H), 3.79 (s, 3H), 3.95-4.19 (m, 3H), 4.40 (s, 2H), 5.34
(s, 2H), 6.82-6.97 (m, 2H), 7.45 (d, J =8.66 Hz, 2H), 8.32 (s, 1H). [M+H] = 440.2.

A 71, 6-(4-HEAMA)-9-1| & -8-((3-HE R Z ) wE)El o 1 [3,2-¢][1,2,4] EFo}ZZ[1,5~c] I Fn
-5(6H)-<.

o
Jepes
o _J;fij:iL:N

I NMR (400 MHz, CDClz) & 1.57 (d, J =6.65 Hz, 3H), 2.72 (s, 3H), 2.88 (br s, 1H), 3.28 (br s, 2H),

3.44-3.61 (m, 1H), 3.79 (s, 3H), 3.82-3.92 (m, 1H), 3.92-4.02 (m, 2H), 4.04-4.14 (m, 1H), 4.23 (d, J =
12.17 Hz, 1H), 5.21-5.33 (m, 1H), 5.35-5.54 (m, 1H), 6.83-6.97 (m, 2H), 7.45 (d, J = 8.66 Hz, 2H),
8.33 (s, 1H). [M+H] = 440.2.

A 72, 8-(((3R,59)-3,5-tvd v ¥ 2} -1-d) v & )-6-(4-w EA 9l 2 )-9-v & El o] .= [3,2-e][1,2,4] E&] o}
Z=2[1,5-c]H ) H-5(6H)-=.

o
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' NMR (400 MHz, CDCl;) & 1.02 (br s, 6H), 2.00 (t, J =11.61 Hz, 2H), 2.25 (br s, 3H), 2.61 (d, J =

11.92 Hz, 2H), 2.96 (br s, 2H), 3.40 (br s, 2H), 3.45 (br s, 3H), 5.01 (br s, 2H), 6.46-6.60 (m, 2H),
7.08 (d, J =8.03 Hz, 2H), 7.94 (br s, 1H), 8.58 (br s, 1H), 9.83 (br s, 1H). [M+H] = 453.3.

Arje 73, 8-((3,4-t e I e}x]-1-L) W &) -6-(4-wl| S A A )-9-w D E] el =3, 2-e][1,2, 4] EFJo}ER[1,5-
cl9 ] mE-5(6H)-&.

(0]
O 08
(0] g N
/_\A)j\
— N
)>__/

' NMR (400 MHz, CDCl3) & 1.51 (d, J =5.40 Hz, 3H), 2.66 (s, 3H), 2.90 (br s, 3H), 3.17-3.70 (m, 7H),

3.79 (s, 3H), 4.17 (br s, 2H), 5.23-5.31 (m, 1H), 5.32-5.42 (m, 1H), 6.87 (d, J = 8.66 Hz, 2H), 7.41
(d, J =8.53 Hz, 2H), 8.32 (s, 1H). [M+H] = 453.3.

A 74, 6-(4-T AN R)-9-vE-8-((3,3,4-E R W D7) H 2} 1-1-2) W &) El o 1= [3,2-e][1,2, 4] ER] o} E =
[1,5-c]9]2v&-5(6H)-=.
(0]
fepos
~o Xy N

S

1
H NMR (400 MHz, CDCl;) & 1.36 (br s, 3H), 1.44 (br s, 3H), 2.60 (s, 3H), 2.74 (s, 3H), 2.76-2.83 (m,

20), 2.97-3.08 (m, 2H), 3.15 (br s, 1H), 3.46 (d, J = 11.54 Hz, 1H), 3.79 (s, 3H), 3.80 (br s, 2H),
5.17-5.27 (m, 1H), 5.41-5.57 (m, 1H), 6.86 (d, J = 8.66 Hz, 2H), 7.42 (d, J = 8.66 Hz, 2H), 8.32 (s,
1H). [M+H] = 467.3.

o 75, (S)-8-((AA}sel=2 =2 [1,2-a] 9 A -2(11)-Q) H &) -6-(4-H| EA M 2 )-9-W D E] ol .= [ 3, 2-
2, 41E2]olE=R[1,5-c]9 2 n ¥-5(6H)-2.

ESPA
[

]
elll

I NMR (400 MHz, CDCl3) & 2.00-2.30 (m, 4H), 2.66 (s, 3H), 3.31-3.68 (m, 9H), 3.79 (s, 3H), 4.03-4.37

(m, 2H), 5.30 (d, J =15.18 Hz, 1H), 5.36 (d, J = 15.43 Hz, 1H), 6.84-6.93 (m, 2H), 7.42 (d, J = 8.66
Hz, 2H), 8.32 (s, 1H). [M+H] = 465.3.

AN 76, 8-B2R-6-(4-H|EAHNZA)-9-HHE] | =[3,2-e][1,2,4]Eo}Z2[1,5-c] v H-5(6H)-&
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O

S

Br
8-H 2 H-6-(4-v| EA A )-9-H & E] o =[3,2-e][1,2,4] EB|o}Z 2 [1,5-c]H 2| v H-5(6H)-2. N-EH2 X1 EZd
-2,5-t] (0.57 g, 3.2 mmol)S oFAIEYEZ (20 ml) ¥ 6-(4-WEAMA)-9-vEE ) =[3,2-e][1,2,4] ET]

o}FZ[1,5-c]9 P Y-5(6H)-< (1.01 g, 3.09 mmol)2] ute MAzAo] FErleta E3ES 14 A7 5<F o
gkt = wg EFES 7H9 stoll A H=ska DOMol A &siAlZtE. FCC (Si0,, AF 3 10-100% EtOAc)®E A

Aol TA BEE (1.31 g, 100%)< WA mHEZA Ak, H NR (400 MHz, CDCls) & 2.60 (s, 3H),
3.79 (s, 3H), 5.31 (s, 2H), 6.87-6.89 (m, 2H), 7.40-7.41 (m, 2H), 8.31 (s, 1H). [M+H] = 404.9.

AAl 77, 8-(Blo| EEA MY )-6-(4-H EA WA )-9-m D E] o .= [3,2-e][1,2, 4] ER]}ERE[1,5-c]F 2 W] H-
5(6H) -

HO

8- (30| EE AW &) -6-(4-H| EA M 2)-9-w| D E] ol .= [3,2-e][1,2, 4| ET] o} Z 2 [1,5-c T 2 v U-5(6H)-<. YEF
HEslo]=glo]= (25 mg, 0.66 mmol)S WIEHE (3 ml) & 6-(4-HEAANA)-9-WE-5-24-5 6-U]3}o] = £ E]
o|:=[3,2-el[1,2,4]E&]o}Z2[1,5~c]H g nd-8-FtH & u|sle| = (HA]of 43, ©A] AZFE9] AAHE, 65 mg,
0.18 mmol)9] wytEl AMx=#HMde] Frtslal E£3ES 2 AlE 59 wikdlty, ¥3te FEAYUEE (0.2 mb) S
bt EFES 20 ¥ woF wutelar, 7k dtollA sF3kar, DMl &siAl7)ar, of3}sta H3F HPLCE A X%l
3he] 44 mg (68%)] 77S WAl THFEEA ATt H NR (400 Mz, CDCly) & 2.62 (s, 3H), 3.78 (s, 3H),
4.84 (s, 2H), 5.33 (s, 2H), 6.85-6.87 (m, 2H), 7.42-7.44 (m, 2H), 8.30 (s, 1H). [MtH] = 357.0.

AAle 78, 9-(((25,6R)-2,6-tHE ZZ 2] =) Ed)-6-(4-v| SA A E]o| = [3,2-e][1,2,4] ET]o}ER[1,5-c]¥]
ZnA-5(6H)-<.

THA A, 2-0b1| -4-8 24 5-T]Eo] ERE] Q. H-3-FFHUEY . DIF (650 mL) & WEUEZ (80 g, 1.21 mol)
9 F2E-olMd FEo)= (137 g, 1.21 mol)9] &Nl Et;N (371 ml, 2.67 mol)S 0 ColA A7igict. W
EFES HAor mEsHA kil 2 ARE Eob wwkgloh Wk E3bES 0 TR Wzbekar, (NHD.S (16-20%,
535 mL, 1.33 mol)®] F&NS A7hatar, A2olA HhA wwbgot. E3kES Wa (1.6 Dl 2 F4¥ A
28 o3 AL Axste] TA S (166 g, 49%9)S 24 1HB2A AFHT. H NR (400 Miz, DISO-
d) & 9.2 (s, 2H), 3.79 (s, 2H).

G B: WEl (3-Alofx-4-2 -4 5-T] o] ERE] 9 H-2-A) 7l o] E uﬂ% FrazadoE (55 g, 0.58
mol)& H7Fetz DM (1.0 L) & 2-o}7|:-4-24-4 5-T]3o] =2 E 9 HA-3-FFRUEZ (68 g, 0.49 mol) ¥
TEA (147 g, 1.45 mol)9] kel &olo] 0 ColA H7H3ct. 71 3, ?;a 29 25 C2 W stz v o
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whglcl, W3S DOM-MERS (20:1, 2.0 L) B 2 N 94t
I ES DAM-#EHE (2001, 1500 mL x 3)2 F7I= FE23dvh. 238E 77 FE2ES AX2A171 (NaS0y), %
3t sl A sFHste] 2 Y ES AT BHES tert-FE WE SEHE (1500 mL) 2 A3t 7k 3t

H
st A sheh= (80 g, 83%)= 24 19 %EH DAL, olFE e Gl BAgle] AR

G9A C: 4-Alofe-5- ((Uﬂi/\lﬂié)%uh)ﬂg H-3-A EfZFozredFEdlo|E. Eglodolyl (329 L,
2.36 mmol)& DCM (1.5 L) & =Y (3-Ao}e-4-24-4,5-T] 30| =2 E| 0 #-2-Y ) 7}nlmo] E (156 g, 0.788
mol)e] AzzlMo] Frigict, EEF2HerdEMN T8 (267 g, 0.945 mol)S 0 TolA AH7igich. F7}
, TFES Aoz i st B gt ERES WF stlA 5. FCC (Si0,, A odH=

o

% 5-50% EtOAc) = AAI3e] Al 832 (100 g, 38%)S 24 1HE=A A9t H NMR (400 MHz, CDCly) &

3.86 (s, 3H), 6.7 (s, 1H).

[

A D: 5-24-5 6-T]sto] =R E| o %=[3,2-e][1,2,4]Eo}ZE[1,5-c]¥gnd-9-4 EFZF e 2t L o]
E. 4-Aolu-5-((HEA 7R L) otr] =) E| . 31-3-¢ EFEF o ZH gt X o]E (2.0 g, 6.1 mmol), XFAF 3}
ol=gztol= (0.73 g, 12 mmol), EF-n-Z2Zolql (1 nL) ¥ 2-WEAJES (15 nl)e] M-S 160 TollA
10 & &< vlolaZ ol B E l%oH 7tEdct. £3ES 23k, wFsha, A9 ES HPLCE AAste #Al 8

FE (0.31 g, 15%)= ¥ LFEEA GJU. HONR (400 MHz, DMSO-ds) & 7.32 (s, 1H), 8.31 (s 1H).

~

[M+H] = 340.9.

GA B 6-(4-WEA A )-5-54-5,6-t] st E2E] o [3,2-e][1,2,4] ER|o}E 2 [1,5-c] I g HH-90-d Eg &
FoRmerdzo]E. DIF (60.0 mL) F5-%4-5,6-T3to] =2 F ol =[3,2-e][1,2,4]Eg]o}E=[1,5-c]gHd
-9-d EfZFo A A TYoE (3.00 g, 8.82 mmol)e] & 1-(FRE2WE)-4-HEAHA (2.39 ml,
17.6 mmol), ZH ololotie]l= (0.73 g, 4.41 mmol) % BHAFZH (3.66 g, 26.5 mmol)S F71H3t}. =53 &
FES 60 CTE 714, 16 A & = EFES Ao YAHES a1 11 Azt & (100 mL)& F7}st

h= |
I F71ES EtOAc (75 mL x 3)2 FZdrt. 7 =& Vela, AxA7|3, ot =g}t FCC

(5i0,, A F 10-80% EtOAC)® AAEte] TAl 8= (3.25 g, 80%)S 24 1FE=A Aok, H NIR (400

HU

ol

=z

o
s

MHz, CDCl;) & 3.83 (s, 3 H), 5.40 (s, 2H), 6.93 (d, J =8.66 Hz, 21), 7.05 (s, 1H), 7.46 (d, J =8.78
Hz, 2H), 8.41 (s, 1H). [M+H] = 461.0.

GA Fr 6-(4-wEAHAE)-9-HDEl o =[3,2-e][1,2, 4] EFo}EZ[1,5-c] g d-5(6H)-2. HE-1-2 (
ml) F 6-(4-WEAAE)-5-84-5 6-T]slo] =R E|o| 1=[3,2-e][1,2,4] E]o}ZE 2 [1,5-c]¥ g n]H-9-< z
L2YEEEYo]E (1.68 g, 3.65 mmol), ZH EEFFLIZMM|Y)EHCIE (0.73 g, 5.47 mmol), F [1,1'-
H2(Had 229 ) H 2202 2225 (11), DM (149 mg, 0.18 mmol)2}e] E3tEol E3tEo] Egjdd
9 (0.51 ml, 3.65 mmol)& H-7Fct. =53 EES 100 TE 73T 16 A3 &, E¢ES H2ow 4
Zvata 21 Mgkl SulE 7t shollAd AlAZTE. FCC (Si0,, EtOAc % 0-30% IPA)ZE AAIste] A 3=

(0.85 g, 69 %)& &M 1PEEA AU, H MR (400 MHz, DMSO-ds) & 3.74 (s, 3H), 5.35 (s, 2H),

5.45 (d, J = 11.29 Hz, 1H), 6.05 (d, J = 17.69 Hz, 1H), 6.93 (d, J = 8.53 Hz, 2H), 7.39 (d, J = 8.66
Hz, 2H), 7.41-7.50 (m, 1H), 7.64 (s, 1H), 8.53 (s, 1H). [M+H] = 339.2.

GA G 6-(4-M S A HIE)-5-8 45, 6-T] o] = RE] o =[3,2-¢e][1,2, 4] EFo}Z£ 2 [1,5-c] ¥ ] d-9-7} B & H] 5}
ol=. 6-(4-HEAMZ)-9-H el =[3,2-e][1,2, 4] ET]o}Z=2[1,5-c] ¥ ] H-5(6H)-2 (850 mg, 2.51 mmo
D& HEZSI =23 (17 nl)olA] A7 3|8 o g 7hdete] &3] dads FArh. FAHA YE
F ololuolE (1.24 g, 5.78 mmol)S & (8.5 mD)ollA 7kE3le] &3lol d3dS FATh. 7] §95 4
sk wky shA 2o, wdtE E3kEe] 40 Tol &= &, L2F(II) SAtol= (737 ul, 2.50 %w/w,
0.08 mmol)& H-7bstar &S Al 4 AR st wrkdty, 23S = (300 mb) 2 3]A et F53 g
25 AF 9z 575k Lestol= (0.58 g, 68%)S WA mHEZA ATk, H MR (400 Milz, DNSO-di)
§ 3.74 (s, 3 M), 5.42 (s, 2), 6.94 (d, J = 8.66 Hz, 2H), 7.42 (d, J = 8.53 Hz, 2H), 8.29 (s, 1H),
8.61 (s, 1H), 10.58 (s, 1H). [MHH] = 341.1.

@A H: 9-(((25,6R)-2,6-TIWE &g )W) -6-(4-m| S A A Z) Bl ol '\ 3, 2-¢][1,2, 4] EF|o}E 2 [1,5-c] H &
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w[3,2-e][1.2,4]1E]o}Z = [1,5-¢]9] 2] n|

\a_ (24 ng, 0.21 mmol)sﬂ %5"“01] L}-EL—

SRS Ao wWHHTH 16 A7 &, %
1

e stell A F53ste] 78 (56 mg, 47%)&

PIE-5(6) 2. DNF & 6-(4-ml S A )-5-542-5,6-T] 8l o] =2 E]
U-9-7tH & d 3] = (35 mg, 0.10 mmol) 2 (25,6R)-2,6-C]wE &3
Alobrmr 2atol=gtol = (9.7 mg, 0.15 mmol)E F7H3TH. l—:@_
GES ofusla 9G4 IPLCE A AHH oz AARY. YAHE 23
WA P EZA AT}, H NMR (400 MHz, CDClz) & 1.21 (d, J =6.27 Hz, 6H), 2.69-2.78 (m, 2H), 3.36-

|

3.41 (m, 2H), 3.83 (s, 3H), 4.04-4.15 (m, 2H), 4.82 (s, 2H), 5.41 (s, 2H), 6.92 (d, J =8.66 Hz, 2H),
7.49 (d, J =8.66 Hz, 2H), 7.83-7.92 (m, 1H), 8.33 (s, 1H). [M+H] = 440.2.

m}u 2

mlo F}°1

o
H

e

127

AAd 79, 6-(4-F22WA)-8,9-UHEFER[3,2-¢][1,2, 4] EF]o}Z2[1,5-c] T &1 H-5(6H) -

AN 1, WA A B AR BN oE

tlo

oAl A wlE (3-Alobie—4, 5-T v FES-2-) Fhutu o] EL wAl §5HE
Az, M NR (400 MHz, DMSO- dp) & 1.94 (s, 3H), 2.15 (s, 3H), 3.70 (s, 31), 10.78 (s, 1H). [M+i]
= 195.1.

A B 8,9-tiWl”RF=[3,2-e][1,2,4] Eg]o}E2([1,5-c]F g nd-5(6H)-2. A 3FES Ao 1 @A B
I §AbE Ao AZEATH H NIR (400 MHz, DMSO-ds) & 2.21 (s, 3H), 2.29 (s, 3H), 8.31 (s, 1i).

3!
[M+H] = 205.1.

Al 8.30 6-(4-F2E2WMA)-8,9-trdF2[3,2-e][1,2, 4] Ee]obE2[1,5-c]¥ &M d-5(61)—=. #A 3=
& ANG 1, @A C B FAE wAoR AZHTh H MR (400 Miz, DNSO- d) & 2.24 (s, 3H), 2.32 (s,

3H), 5.32 (s, 2H), 7.40-7.44 (m, 4H), 8.40 (s, 1H). [M+H] = 329.0.

=

A 80.  tert-HE  6-(4-WEAHAE)-5-%4-5,6,10,11-B|Eg}Eto]| =20 g 2[4 3" :4,5]E] o = [3,2-
ell1,2,4]Ed]o}&=2[1,5-c] ¥ mH-9(8H)-7} 22 o] E

GA A tert—HE 2-olu|:=-3-Alo}=—4 5-U]FFo] =R E| | =[2,3-c] T HH-6(TH)-7IE Ao E. F}7]dA 71A

H upe} ol tert-HE 4-24-1-TH PR A Yo ERZRE] Axdt: Wang 5, Synlett., 2010, 9, 1351-

1354.

A B: tert-+g

3-Alol-2-((WEA 7R ) o}m] =) -4 5-T] &Fo] Z 2 Elol| :=[2, 3—c ] F H H-6(7TH) -7t 52 Yo E. EA 3gEs A

Aol 1, 97 A9} SALeF Moz Azgch. H NMR (400 MHz, DMSO- di) & 1.27 (t, J =7.09 Hz, 3H), 1.43

(s, 9H), 2.53-2.61 (m, 20), 3.61 (t, J =5.65 Hz, 20), 4.21 (q, J =7.15 Hz, 2H), 4.44 (s, 2H), 11.32

(br s, 1H). [M+H] = 251.2).

SA C: tert-HEH 5-22-56,10,11-HEgSol =2y g T[4 ,3":4,5]E]o=[3,2-¢][1,2,4] ER|o}ZER[1,5-
192 E-9(8H)-7F A w0 B, ®Al RS Ao 1, wAl Bsh SAb o= Alzdck. H NMR (400
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MHz, DMSO- d») & 1.45 (s, 9H), 2.93-3.02 (m, 2H), 3.70 (t, J =5.65 Hz, 2H), 4.59 (s, 2H), 8.44 (s,
1H). [M+H] = 348.2).

A D tert-FEH  6-(4-HIEANA)-5-%4-5,6,10, 11-H EFSte] =R = [4',3' 14, 5] E]ol| = [3,2-
elll,2,4]E2]okZ 21, 5-c] ¥ -9 -7 o] 5. A 3ghEs Al 1, & CoF FARRE WA o=
Ak, H MR (400 MHz, DNSO- di) & 1.43 (s, 9H), 2.99 (br s, 2H), 3.68 (t, J = 5.4, 2H), 3.74 (s,

3H), 4.57 (br s, 2H), 5.31 (s, 2H), 6.92 (d, J =8.53, 2H), 7.36 (d, J =8.53, 2H), 8.43-8.54 (m, 1H).
[M+H] =

AAd 81, 83 WA 98w HEIA AFE op|m-Aloh-Eldl A - B A ARo2, AN A 807 A
g Aoz wEogtt.

Ao 81. 6-(2-F2=EwZ)-8,9,10,11-B|Eg}slo]| =2 % [4,5]Eld =[3,2-e][1,2,4]E&]o}==Z[1,5-c]19 T
n -5(6H)-&

' NR (400 MHz, CDCls) & 1.83 (m, 4H), 2.64 (m, 2H), 2.99 (m, 2H), 5.49(s, 2H), 6.92 (d, 1H), 7.21
(t, 1), 7.10 (t, 1H), 7.37 (d, 1H), 8.25 (s, 1H). [M+H] = 371.0.

Aol 82, 4-(4-vlEA ) -2- (& =" ) J] 2FE 2 [1,5-c] Bl ol :=[3, 2-e ] 9] 2] W] T -5(4H) -2

9 A 5-UERA4-(IH-98E-3-Y)g e d-2-7la g slo| =, 4-BHER-5-1EZEQ3-2-7tH & H|slo]| =

(1.00 g, 4.24 mmol), (IH-F&FZH-5-L)BE2AF (510 mg, 4.56 mmol), NBAZEZ tud o€= (20 nl), E

golgdobl (1.80 mL), & (2.00 mL) = DCM (340 mg, 0.42 mmol)2te] HIA(THLEAT ) HEZA T ER2 2T

EH%r(H) EdES dRete EoteaE JAsAYsty AR 23] FHAEaL, L vy 80 TollA A 3hellA 4
=} Al Q.

o= %quh, Aslet R (20 mL)o) Z3HE fMo] Ei1, EtOAc (3 X 10 m
D2 FEda, =Fd F718S Ry (30 al)e] E3ha g0 APy, A=A/ Nas0), #E
st A sl FCC (Si0,, #AF 2 5-100% EtOAc) = AAste] TAl FTES 3 2 (950 mg, 28%)=A

aAct. 'H NMR (400 MHz, DMSO-ds) & 6.99 (s, 1H), 7.94 (s, 1H), 8.42 (s, 1H), 10.07 (s, 1H).

@A B: 5-ob) e—4-(1H-9] 2E-3-Y) E| L #-2-71 B H|gto] =, 5-YEZ-4-(1H-9]2&E-5-YU ) E| L #-2-7} 2. &g
3lo]= (40 mg, 0.18 mmol)S F4= o &rS (4 mL)olA 30H/\173E¥ WAl B 4n7F gaE dztx] (10 #),
5 T UEF Slol=2MulolEY] ¥ty A4S HrMEu. & (30 nb)& ¥U1eta, 4 58 EtOAc (3 x 10

rulo H:

Kol
mL) 2 FEstal, B F5F {715 AXA7IAL (NayS0y), 7&& 5}0]]/\1 F&5CE. FCC (Si0,, #A4F & 5-100%

EtOAc)Z AASI A 3gES ¢ (11 mg, 42924 AAUTLE. ' NMR (400 MHz, DMSO-d;) & 6.60 (d, J

r—{u:

2.3 Hz, 1H), 7.80 (d, J 2.3 Hz, 1H), 8.02 (s, 1H), 9.49 (s, 1H).

A C: 5-24-4,5-t]dto| e 2aHE2[1,5-c]g o x=[3,2-e] T gl n|H-2-7} B & 5lo| =, 5-o}n| x=-4-(1H-3] 2}
Z-5-9)EL 1 -ZtBddstol= (12 mg, 0.06 mmol) @ HIA(EfZFE2dWE) JlEYolE (55 mg, 0.19
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o

mol)E el (3 nl) R TF (0.5 al)elM §3A713, B W WEE FuelA 100 TAA 3 At Ft
g, WS Aeow WaAsa, 94 (10 n)E Prhst, A2ARS AeelA 30 # B wstn
ABE F7he] 82 (10 a)oE APsa, AxE 4

)

=
Stoll A EA 3tgES B (11 mg, 81%) 24 9
'H NMR (400 MHz, DMSO-dy) & 6.99 (s, 1H), 8.12 (s, 1H). 8.45 (s, 1H), 9.93 (s, 1H), 13.06 (s, 1H).

%1 sl

GA D 4-(4-HEA A )-5-2 44 5-T]dfo| =2 @} 2 [1,5-c]E ol =[3,2-e] ¥ gl v P-2-7} B U Elo] =, 5-
£ -4 5-T]Etol =2 Y g} EE ([ 1,5-c]E o =[3,2-e] ¥ nd-2-F} B & Hslo] = (30 mg, 0.14 mmol)S N,N-T]w|
¥ Eoluj= (3.0 mL)olA &3AI7|a, 1-(F22HE)-4-wEA WA (0.04 ml, 0.27 mmol) ¥ BAZH (57
mg,0.41 mmol)S F-7}8tal the WSS 60 TollX 5 A|zF &<t wakgch, whe-S ¥3ld A3ty &9 (20
mL)ol a1, EtOAc (3 x 10 mL)Z FE&ta, §7|8S ¥319 d3dny % o (20 mL)E AAskaL, AXRAI7IAL
(NazS0,), 7+t kel =3k, FCC (Si0,, A+ 3 EtOAc) = AAete] FA 3FES B (16 mg, 89%) &A1

A ATt H MR (400 MHz, ©}M&-d6) & 3.80 (s, 3H), 5.46 (s, 2H), 6.92-7.00 (m, 3H), 7.51 (d, J = 8.66
Hz, 2H), 8.08 (d, J =1.76 Hz, 1H), 8.37, (s, 1H), 9.94 (s, 1H).

A B AU EA ) -2- (R E ] e ') F B = (1, 5-c [ El 9 = (3, 2-e | T 2] W] -5 (4H) -2 . 4-(4-mEA
A)-5-5 44, 5-tate| =2 gt E 2 [1,5-c | ol = [3,2-e] F g1 H-2-7} L& H|gto] = (16 mg, 0.05 mmol)<S DCM
(2 mL)ell A ﬁsﬁf\vﬂrﬂr. BZ (0.020 mL, 0.24 mmol) % SFAEZL (0.04 mL)& F7betil EFES 10 ¥ &
Qb W & UEF AlohlR 2ol =gtel= (6 mg, 0.09 mmol)& F7Fth. whes A2 F7F 15 A7t &
oF myka}r, #H B EE (20 mL)©] EshEl 9o R, EtOAc (3 X 10 mb) 2 FZJch. 238 25
S AxA7IL (NapS0y), 7S stelld sF3h. o= HPLCE Alste] #Al shtaEs &% (11 ng, 45%) =

BATE. I NMR (400 MHz, (CDs)5CO) & 3.42 (br s, 4H), 3.79 (s, 3H), 3.99 (br s, 4H), 4.70 (s, 2H),

>

5.32 (s, 2H), 6.77 (br s, 1H), 6.92 (d, J = 8.66 Hz, 2H), 7.44 (d, J = 8.53 Hz, 2H), 7.76 (s, 1H),
8.08 (br s, 1H). [MtH] = 411.1.

AAe 83, 6-(4-FREWH)-10,10-TME-6,8,10, 11-H| E&}sto] =R -5H-3] 2} [4',3' 14, 5] €] ol 1= [3, 2~
ell1,2,4]Ed o} &2 [1,5-c] ¥ gnd-5-2,

e
IOHS s
cl XN

S

(e}

I NMR (400 MHz, DMSO-ds) & 1.27 (s, 6H), 2.91 (s, 2H), 4.70 (s, 2H), 5.37 (s, 2H), 7.41-7.47 (m, 4H),
8.49 (s, 1H). [M+H] = 401.0.

Ao 84, 6-¥12-8,9,10,11-H| Egtslo| =2z [4,5]Elol=[3,2-e][1,2,4] ET|o}Z 2 [1,5-c] T v -5(6H)-
<L

Q
O

s

I NIR (400 MHz, CDCl3) & 1.91 (m, 4H), 2.75 (m,2H), 3.05 (m, 2H), 5.41 (s, 2H), 7.34 (m, 3H), 7.45
(d, 2H), 8.29 (s, 1H). [M+H] = 337.0.

Ao 85, 6-(3-F2EWA)-8,9,10,11-8|Eg}slo]| =2 % ([4,5] €l =[3,2-e][1,2,4]E]o}==2[1,5-c]19 T
n -5(6H)-&
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I NIR (400 MHz, CDCl3) & 1.83 (m, 4H), 2.68 (m, 2H), 2.93 (m, 2H), 5.28 (s, 2H), 7.24 (m, 3H), 7.35
(s, 1H), 8.31 (s, 1H). [M+H] = 371.0.

AAe 86, 6-([1,1'-vlo]dd]-4-A | E)-8,9,10,11-8| Ed}alo] = 2wl 2[4, 5]Elol =[3,2-e][1,2,4] E]o}Z =
[1,5-c]¥ 2w -5(6H)-&.

1H NMR (400 MHz, CDCls) & 1.91 (m, 4H), 2.76 (m, 2H), 3.06 (m, 2H), 5.44 (s, 2H), 7.26 (m, 1H), 7.45
(m, 2H), 7.55 (m, 6H), 8.30 (s, 1H). [M+H] = 413.0.
A 87, 6-(4-FZ=2MZ)-6,8,10,11-v| Eg}elo| =2 -50-T 2} =[4",3":4,5]E]ol| =[3,2-e][1,2,4] ER|o}= =
[1,5-c]a] v d-5-2.
0
N’M\N’N
JIOBSN
Cl AN =N

S

0

I ONMR (400 MHz, DMSO-ds) & 2.98-3.01 (m, 2H), 3.93-3.95 (m, 2H), 4.71 (s, 21), 5.38 (s, 2H), 7.40-
7.45 (m, 4H), 8.50 (s, 1H). [M+H] = 373.0.

AAle 88, 6-(4-mEWA)-6,8,10,11-E| Ee}sto] =2 -5H-3] 2} =[4",3':14,5]E]o| =3, 2-e][1,2, 4] EFo} ==
[1,5-c]¥] e me-5-&.

o]

' NMR (400 MHz, DMSO-ds) & 2.26 (s, 3H), 2.98-3.00 (m, 2H), 3.93-3.95 (m, 2H), 4.70 (s, 2H), 5.33 (s,
2H), 7.15-7.16 (d, J =4 Hz, 2H), 7.27-7.28 (d, J =4 HZ, 2H), 8.50 (s, 1H). [MtH] = 353.1.

o 89. 6-(4-(Eg)ZF o 2ve)H4)-6,8,10,11-H Ee}sto| = 2-50-3] 2} =[4",3' :4,5] E]ol| ;= 3, 2-
2, 41E8o}ZEE[1,5-c]9 grP-5-&

EPA
[

]
e]ll
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' NR (400 MHz, DMSO-ds) & 2.99-3.01 (m, 2H), 3.93-3.96 (m, 2H), 4.70 (s, 2H), 5.49 (s, 2H), 7.62-
7.64 (d, J =8Hz, 2H), 7.71-7.73 (d, J =8 Hz, 2H), 8.51 (s, 1H). [M+H] = 407.1.

AAE 90, 6-(4-HEAMA)-6,8,10,11-H| Ed}slo)| =2 -50-3 2} =[4',3"':4,5]E] x[3,2-e][1,2,4] EE| o} ==
[1,5-c]Fgnd-5-2.

' NR (400 MHz, DMSO-ds) & 2.98-3.00 (m, 2H), 3.93-3.95 (m, 2H), 4.71 (s, 2H), 5.30 (s, 2H), 6.89-
6.91 (d, J =6.9 Hz, 2H), 7.33-7.35 (d, J =6.9 Hz, 2H), 8.49 (s, 1H). [M+H] = 369.1.

A 91. 6-(3,4-vZ 22w 2)-6,8,10,11-8H| Ed}slo] = 2-50-3 2} =[4',3" :4,5]E]o] =[3,2-e][1,2,4] E&]o}
Z2[1,5-c]¥gnd-5-2.

' NR (400 MHz, DMSO-ds) & 2.99-3.01 (m, 2H), 3.94-3.96 (m, 2H), 4.71 (s, 2H), 5.39 (s, 2H), 7.40-

7.42 (m, 1H), 7.61-7.62 (m, 1H), 7.76-7.77 (m, 1H), 8.49 (s, 1H). [M+H] = 408.1.
Al 92, 6-(4-

_1_;_
-5

FezulH)-6,8,10, 11-H Edteto]| = =-50-9] 2} [4",3" 14, 5] E] ol :=[3,2-e][1,2, 4] EJo}=

Z[1,5-cl¥grd-5-2.
X
-N
o U8
F g = L
0

' NR (400 MHz, DMSO-ds) & 2.98-3.01 (m, 2H), 3.93-3.95 (m, 2H), 4.71 (s, 2H), 5.37 (s, 2H), 7.16-
7.20 (m, 2H), 7.45-7.48 (m, 2H), 8.50 (s, 1H). [M+H] = 357.1.

A A 93. 6-(4-F2E2-3-ZF 22 4)-6,8,10,11-H Eg}slo]| = 2-50-9 &} =[4',3':4,5] €]l :=[3,2-
[

A o
ell1,2,4]1E8o}ZE2[1,5~c]F Y d-5-2.
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' NR (400 MHz, DMSO-ds) & 2.99-3.01 (m, 2H), 3.93-3.96 (m, 2H), 4.70 (s, 2H), 5.40 (s, 2H), 7.28-
7.30 (m, 1H), 7.53-7.59 (m, 2H), 8.50 (s, 1H). [M+H] = 391.1.

o 94. 6-(4-F2E2-2-ZF 22 2)-6,8,10,11-H Eg}slo]| = 2-50-9 &} =[4',3':4,5]E] ol :=[3,2-
2, 4] EZolER[1,5-c] I d-5-&.

EPA
[

]
elll

F

X
jeges
cl " ON

S

O

' NR (400 MHz, DMSO-d;) & 2.99-3.01 (m, 2H), 3.94-3.96 (m, 2H), 4.71 (s, 2H), 5.39 (s, 2H), 7.23-
7.25 (m, 1H), 7.40-7.43 (m, 1H), 7.52-7.54 (m, 1H), 8.51 (s, 1H). [M+H] = 391.1.

q 95. 6-(3-Z 29 2-4-1|EAHA)-6,8,10, 11-H Eg}slo| =2 -50-F &} [4',3":4,5]E o) =[3,2-
2, 41EgolE2[1,5-c]¥ g n]l-5-2,

EPA
[

|
1

el

I NMR (400 MHz, DMSO-ds) & 2.98-3.00 (m, 2H), 3.80 (s, 3H), 3.93-3.95 (m, 2H), 4.71 (s, 2H), 5.31 (s,
2H), 7.11-7.15 (m, 1H), 7.18-7.20 (m, 1H), 7.31-7.34 (m, 1H), 8.49 (s, 1H). [M+H] = 387.1.

] 4l 96. 6-(4-(E8|Z2F o2 EA))H4)-6,8,10,11-H Eg}slo| = 2-50-9 &} =[4",3" :4,5] €| = [3, 2-
1,2, 4]Eg]o}Z2[1,5-c]3 g ngd-5-&.

I NR (400 MHz, DMSO-ds) & 2.99-3.01 (m, 2H), 3.94-3.96 (m, 2H), 4.71 (s, 2H), 5.41 (m, 2H), 7.34-
7.36 (d, J =8 Hz, 2H), 7.53-7.55 (d, J =8 Hz, 2H), 8.50 (s, 1H). [M+H] = 423.1.

AAe 97. 6-(4-o|EAMA)-6,8,10,11-E|Eg}slo]=2-5H-T) g} =[4',3":4,5] €] =[3,2-¢e][1,2,4] ER|o}Z=
[1,5-c]o]g]u]d-5-2.
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I NMR (400 MHz, DMSO-ds) & 1.27-1.30 (t, J =5.6 Hz, 3H), 2.98-3.00 (m, 2H), 3.93-4.00 (m, 4H), 4.71

(s, 20), 5.30 (s, 2H), 6.88-6.90 (d, J = 6.8 Hz, 2H), 7.32-7.34 (d, J = 6.8 Hz, 2H), 8.49 (s, 1H).
[M+H] = 383.1.

AAle] 98,  6-(3,5-UZF e E2-4-vEAWA)-6,8,10,11-F| Ed}slo] =&2-5H-1] 2} =[4',3' :4,5]E]ol| =[3,2-
ell1,2,4]1E8o}E2[1,5~c]9 Y d-5-2,

I NMR (400 MHz, DMSO-ds) & 1.23 (s, 2H), 3.08-3.10 (m, 2H), 3.94 (s, 3H), 4.01-4.03 (m, 2H), 4.85 (s,

2H), 5.67 (s, 2H), 7.39-7.41 (m, 2H), 8.61 (s, 1H). [M+H] = 405.1.

AAd 99, 6-(4-FEEA)-8,9,10,11-HEHS | =292 E[4',3":4,5] o) x=[3,2-e][1,2,4] Eg]o}E R
[1,5-c]¥] 2] m] el-5(6H) .

O
fep e
Cl g =N
HN

tert-#48 6-(4-F22ME)-5-%4-5,6,10,11-H|Eg}slol =2 g = [4',3':4,5] o =[3,2-e][1,2,4] Eo}=
Z[1,5-c]9nd-9(8H)-7FEA#H ol E (0.55 g, 1.17 mmol)ES F3t= 100 mL Zef~=o) t]&AF (10 ml) =
4 N Q3,45 FrHEd. F53 E3ES Ao 4 A Bt wdtety 7} dhelA wFshe %Al I E

(0.47 g, 99%) & slol=zZ ol FogA AL}, HIWR(MOMM,DM&%)S 3.20-3.23 (m, 2H),

3.42-3.45 (m, 2H), 4.30-4.34 (m, 2H), 5.41 (s, 2H), 7.41-7.45 (m, 4H), 8.54 (s, 1H), 9.71 (br. s, 1H).
[M+H] = 372.1.

AAd 1002 HEAE AA B2 9 A Agoz, Ao 999 AL B ez ez

AAe 100, 6-(3,4-tHEAWA)-8,9,10,11-E|Egslol =z g E[3',2':4,5]Eldx=[3,2-e][1,2,4] Ego}=
2[1,5-c]¥ v H-5(6H) <.

(@]
o A
X
(’3 XN
HN
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1
H NMR (400 MHz, CDCl;) & 1.84-1.95 (m, 2H), 2.93 (s, 2H), 3.19 (br s, 2H), 3.77 (s, 6H), 5.20 (s,
2H), 6.67-6.78 (m, 1H), 6.89-7.00 (m, 2H), 8.22-8.30 (m, 1H). [M+H] = 398.0.

2AAd 101, 6-(4-F=2=2dH4)-9-1d-8,9,10,11-HE& ol =29 g %E[4',3":4,5]E | =[3,2-e][1,2,4] Ed] o}
Z2[1,5-c]¥ | H-5(6H) <.

DMF (1.5 mL) & 6-(4-Z=222A)-8,9,10,11-HEZso| 2T %[4',3":4,5]E | x[3,2-e][1,2,4] ER]o}Z
Z[1,5-c]TgnPd-5(6H)-< slol=2F2go|= (0.045 g, 0.121 mmol) 2L wE ofo]ot}tol= (0.019 g,
0.133 mmol)¢] =&l (0.025 g, 0.182 mmol)E H7}3lt}t. =53 EES 40 CE 793}, 16 A7 &
Z EFES Ae2ow Ysta, oJ7stal 9G4 HIPLCE B3l AASIe] #4 3FE (0.037 g, 81%)S EFZF
ool EA 9oz &9l H NMR (400 MHz, DMSO-ds) & 2.93-2.99 (m, 2H), 3.18 (s, 3H), 3.35-3.37
(m, 2H), 3.74-3.77 (m, 2H), 5.41 (s, 2H), 7.41-7.47 (m, 4H), 8.55 (s, 1H). [M+H] = 387.1.

A 102, 6-(4-F22uMA)-9-WA-8,9,10,11-8|Edsol =z e E[4',3" :4,5]E]o]=[3,2-e][1,2,4] Eg]o}
Z=2[1,5-c]F ] H-5(6H)-=.

6-(4-2=2=244)-8,9,10,11-HEZslo]| =292 =[4',3":4,5] 8 =[3,2-e][1,2 4] Eg|o}Z 2 [1,5-c]T v
-5(6H)-< (80 mg, 0.22 mmol), UYEF EA(oINEA)HEF o] =glo]= (68 mg, 0.32 mmol), WZLH s}o]
= (27 mg, 0.25 mmol) ¥ THF (2 ml)E& Z¢3ta A20A 18 A7 F<F wukgitt, E3d&ES w53, e
= gAstal, ojstetar o HPLCE B3 gAstel FAl shHe (50 mg, 40%)& ELETTFRRIAEA PO A
A9t 'H NMR (400 MHz, DMSO-dy) & 3.16-3.21 (m, 2H). 3.73-3.76 (m, 2H). 4.37-4.39 (m, 2H), 4.54 (s,
2H), 5.39 (s, 2H), 7.40-7.43 (m, 4H), 7.49-7.51 (m, 5H), 8.54 (s, 1H). [M+H] = 462.1.

AAld 103, 105 WA 156 HEg /jA 22 H A XFog, A9 1029 7AR WA o2 frEoixt.

Jol 103. 6-(4-F 22 E)-9-(Alo]FE2Z 2w E)-8,9,10,11-H| Edsto| =23 g E[4',3":4,5]E 9| =[3,2-
1,2, 41Eg]o}Z2[1,5-c]3 g7 Y-5(6H)-<

EAPN
[

e
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' NVR (400 MHz, DMSO-ds) & 0.38-0.42 (m, 2H), 0.66-0.67 (m, 2H), 1.07-1.12 (m, 1H), 3.22-3.26 (m,

2H), 3.39-3.45 (m 2H), 3.81-3.85 (m, 2H), 4.37-4.39 (m, 1H), 4.73-4.76 (m, 1H), 5.42 (s, 2H), 7.43-
7.45 (m, 4H), 8.55 (s, 1H). [M+H] = 426.2.

AAe 104= HEE AA B2 9 AY Agoz, A q 829 AR ez TEFY.

ATl 104, 2-(((28,6R)-2,6-T MR 2 E 2] ) v &) ~4-(4-m S A ) 9] 2FE 2 [ 1, 5-c ] Bl ol| = [ 3, 2—e ] ¥ 2] ] © -
5(4H)-.

' NMR (400 MHz, DMSO-ds) & 1.03 (d, J =6.27 Hz, 6H), 1.70 (t, J =10.67 Hz, 2H), 2.75 (d, J = 10.42

Hz, 2H), 3.51-3.59 (m, 2H), 3.66 (s, 2H), 3.73 (s, 3H), 5.29 (s, 2H), 6.84 (d, J = 1.76 Hz, 1H), 6.93
(d, J =8.66 Hz, 2H), 7.35 (d, J =8.66 Hz, 2H), 7.40 (s, 1H), 8.05-8.14 (m, 1H). [MtH] = 439.3.

A Al o 105. 6-(4-Z 22 A)-9-((H Egslo] =2 -20-1 &-4-) 1| €)-8,9,10, 1 1-H E&slo| =21 2| &
[4',3":4,5]E]ox[3,2-e][1,2, 4] Elo}Z 2 [1,5-c]¥ 2] v ¥l-5(6H)-<.

)OJ\
~N
N N \>

S

N

O

MR (400 MHz, DMSO-ds) & 1.20-1.26 (m, 2H), 1.62-1.66 (m, 2H), 2.07-2.11 (m, 1H), 3.14-3.96 (m,
10H), 4.35-4.74 (m, 2H), 5.34-5.51 (m, 2H), 7.41-7.46 (m, 4H), 8.56 (s, 1H). [M+H] = 470.2.

|4l 106. 6-(4-F2 2 WA )-9-(L A E-3-9)-8,9,10, 11-EH| Eg}slo| =29 g L [4',3":4,5]E o = [3,2-
1,2,4]E8lo}Z2[1,5-c]3 & v H-5(6H) -2

AP
[

e]
o
fopes
cl XN

S

N

¢

I NMR (400 MHz, CDCl3) & 3.44-3.48 (m, 4H), 4.34-4.36 (m, 2H), 4.40-4.43 (m, 1H), 4.84-4.87 (m, 2H),

5.04-5.07 (m, 2H), 5.36 (s, 2H), 7.26-7.33 (d, J = 8 Hz, 2H), 7.37-7.39 (d, J =8 Hz, 2H), 8.32 (s,
1H). [M+H] = 428.1.
d  107. 6-(4-F22HWH)-9-(2,2,2-EZF 2 20 E)-8,9,10,11-E| Eg}slo| =23 2| =[4',3' :4,5]E]

Al
W[3,2-¢][1,2,4]Ed]o}Z 2 [1,5~c] I F ] H1-5(6H) -2

2
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T

F

H NMR (400 MHz, CD30D) & 3.09-3.13 (m, 4H)

, 3.31-3.35 (m, 2H), 3.92-3.94 (m, 2H), 5.43 (s
7.35-7.37 (d, J =8.0 Hz, 2H)

, 7.42-7.44 (d, J =8.0 Hz, 2H), 8.39 (s, 1H). [MtH] = 454.1.

A2)-9-((5-M&l-1,3,4-E]o}r]o}FH-2-2U )W e )-8,9,10, 11-E| Eg}slo| =29 2| =
JEgelE=[1,5-c]d#n d-5(6H)-2.

, 2l

2 Al 108. 6-(4-1| EA
[4',3":4,5]€]olx=[3,2-e][1,2,4

iy
N N’N\>
Eopies

L/

=N
STN
1H NMR (400 MHz, DMSO-ds) & 2.72 (s, 3H), 3.08-3.12 (m, 2H), 3.13-3.17 (m, 2H)
, 6.89-6.91 (d, J =9.2 Hz, 2H)

, 3.71-3.74 (m, 5H),
4.39-4.42 (m, 2H), 5.30 (s, 2H)

, 7.33-7.35 (d, J =9.2 Hz, 2H), 8.51
(s, 1H). [M+H] = 480.2.

A A4 109. 6-(4-v| EA A )~

9-((Hl Egtsto] =2-210-3 2-4-) ¥ €)-8,9,10, 11-H Eg}slo] = 2 9] 2] =
[4',3":4 5]E]ex[3,2-e][1,2,4] Ego}Z

2[1,5-c]9 g H-5(6H)-2.

I NMR (400 MHz, DMSO-ds) & 1.08-1.20 (m, 2H)

, 1.62 (d, J =12.30 Hz, 2H), 1.82 (ddd, J =10.73, 7.22,

3.89 Hz, 1H), 2.35 (d, J = 7.15 Hz, 2H), 2.74-2.82 (m, 2H), 2.96 (br s, 2H), 3.29 (t
2H), 3.60 (s, 2H), 3.73 (s, 3H), 3.82 (dd, J = 11.11, 2.82 Hz, 2H), 5.30 (s, 2H)
Hz, 2H), 7.35 (d, J = 8.41 Hz, 2H), 8.49 (s, 1H). [M+H] = 466.2.

AAd 110, 9-(Alo) F 2T 2 AW E)-6-(4-H| EA| M 2 )-8,9,10, 11-H| Eg}slo| =29 2] £ [4' 3':4, 5] =
[3,2-e][1,2,4]Eg o} =2 [1,5-c]¥ g nQ-5(6H)-&

, J =11.29 Hz,
, 6.91 (d, J =8.53
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I NMR (400 MHz, DMSO-ds) & 0.40-0.41 (m, 2H), 0.66-0.68 (m, 2H), 1.08-1.11 (m, 1H)3.21-3.25 (m, 2H),

3.38-3.38 (m, 2H), 3.72 (s, 3H), 3.83-3.86 (m, 2H), 4.37-4.76 (m, 2H), 5.34-5.36 (m, 2H), 6.90-6.92
(d, J =6.8 Hz, 2H), 7.34-7.36 (d, J =6.8 Hz, 2H), 8.55 (s, 1H). [MtH] = 422.2.

AAe 111, 6-(4-m S A W A)-9-((3-E A e-3-4)wE)-8,9,10,11-H| Eg}slo| =2 9] g = [4',3':4,5]
Elol =[3,2-e][1,2,4] E&]o}Z=Z[1,5-c] ¥ & v e -5(6H) 2.

I

N W%
JOO8
|

N

&

o

I NMR (400 MHz, CDCl3) & 1.63-1.65 (m, 2H), 3.48-3.55 (m, 5H), 3.78 (s, 3H), 3.96-3.98 (m, 2H), 4.35

( br. s, 2H), 4.47-4.50 (m, 4H), 5.34 (s, 2H), 6.86-6.88 (d, J = 6.8 Hz, 2H), 7.37-7.39 (d, J = 6.8
Hz, 2H), 8.30 (s, 1H). [M+H] = 452.2.

AN 112, 6-(4-H EA A 2 )-9-(3-(HEE| 2)ZZH)-8,9,10,11-H| Eg}sto] =29 & = [4',3':4,5] ol =
[3,2-e][1,2,4]Ego}E=[1,5-c]H#n d-5(6H)-.

X
N7 NN
?/J::::I/ﬁ\ = \‘N>

N

%

S
/

MR (400 MHz, DMSO-ds) & 1.97-2.02 (m, 2H), 2.07 (s, 3H), 2.53-2.56 (m, 2H), 3.24-3.34 (m, 4H),

3.72 (s, 1H), 3.82-3.86 (m, 2H), 4.37-4.39 (m, 1H), 4.68-4.71 (m, 1H), 5.34-5.36 (m, 2H), 6.90-6.92
(d, J =6.8 Hz, 2H), 7.34-7.36 (d, J =6.8 Hz, 2H), 8.54 (s, 1H). [MtH] = 456.1.

2] & 113. 6-(4-H EA H 2 )-9-((H Eg}elo| =2 F&-3-9)WE)-8,9,10, 11-H Egsto| = 2y g =
[4'3":4 5]E]ex[3,2-e][1,2,4]Ego}Z2[1,5-c] I U-5(6H)-<.
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' NVR (400 MHz, DMSO-d;) & 1.22-1.24 (m, 1H), 1.61-1.63 (m, 1H), 2.09-2.11 (m, 1H), 2.63-2.67 (m,

1H), 3.26-3.35 (m, 3H), 3.62-3.67 (m, 2H), 3.72 (s, 3H), 3.73-3.78 (m, 2H), 3.83-3.86 (m, 2H), 4.34-
4.37 (m, 1H), 4.70-4.74 (m, 1H), 6.90-6.92 (d, J = 7.2 Hz, 2H), 7.34-7.36 (d, J = 7.2 Hz, 2H), 8.55
(s, 1H). [M+H] = 452.2.

AAd 114, 9-((2,2-t)EF 2 Z[d][1,3]19S 4 1-5-2) W E)-6-(4-HEA A2 )-8,9,10, 11-8| E&}&}o]
=298 %[4',3":4,5]E 9 x=[3,2-¢][1,2,4] an}+i [1,5-c]¥ g nY-5(6H)-<

O
(I)/©/\E/U\N,N>

S

N

O O

K

FF

MR (400 MHz, DMSO-ds) & 3.17-3.21 (m, 2H), 3.50-3.55 (m, 2H), 3.72 (m, 3H), 4.33-4.65 (m, 4H),

5.32 (s, 2H), 6.88-6.90 (d, J =7.2 Hz, 2H), 7.32-7.34 (d, J = 7.2 Hz, 2H), 7.35-7.37 (m, 1H), 7.52-
7.54 (m, 2H), 8.54 (s, 1H). [M+H] = 538.2.

2] o 115. 6-(4-H|EA A )-9-v| 2 :ME-8,9,10,11-H EZslo| =29 8] =[4',3":4,5]E]o| =[3,2-
ell1,2,4]Ego}=2([1,5-c]d g mY-5(6H)—=.
O
o
0 g7 SN
!

MR (400 MHz, DMSO-ds) & 1.06 (s, 9H), 3.01-3.03 (m, 2H), 3.23-3.26 (m, 2H), 3.54-3.57 (m, 2H),

3.72 (s, 3H), 4.43-4.46 (m, 1H), 4.67-4.70 (m, 1H), 5.29-5.41 (m, 2H), 6.90-6.92 (d, J = 6.8 Hz, 2H),
7.34-7.36 (d, J =6.8 Hz, 2H), 8.56 (s, 1H). [M+H] = 438.1.

AAd 116. 6-(4-M EA 1 A)-9-(F g md-2-d € )-8,9,10, 11-E| Eg}slo| =29 2] = [4' 3':4,5]E] o] =
[3,2-e][1,2,4]Eg]o}&=[1,5-c]F 2 v g-5(6H) .
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X
T
o) & XN

N

—N
My #

MR (400 MHz, DMSO-ds) & 3.33-3.35 (m, 2H), 3.57-3.59 (m, 2H), 3.72 (s, 3H), 4.57-4.60 (m, 2H),

4.76-4.78 (m, 2H), 5.33 (s, 2H), 6.90-6.91 (d, J =6.8 Hz, 2H), 7.33-7.35 (d, J = 6.8 Hz, 2H), 7.60-
7.62 (m, 1H), 8.54 (s, 1H), 8.93-8.94 (d, J =3.6 Hz, 1H). [M+H] = 460.1.

2] o 117. 6-(4-H EA A 2 )-9-((H Eg}slo] = 2-2H-3] &-2-U )W € )-8,9,10, 11-H Eg}slo| = 2y g =
[4'3":4 5]E]ex[3,2-e][1,2,4]Eg|o}ZE2[1,5-c] 3 U-5(6H)-<.

O

MR (400 MHz, DMSO-ds) & 1.19-1.23 (m, 2H), 1.46-1.57 (m, 4H), 1.79-1.82 (m, 1H), 3.28-3.48 (m,

8H), 3.72 (s, 3H), 4.38-4.41 (m, 1H), 4.63-4.68 (m, 1H), 5.30-5.35 (m, 2H), 6.91-6.93 (d, J = 7.6 Hz,
2H), 7.35-7.37 (d, J =7.6, 2H), 8.54 (s, 1H). [M+H] = 466.2.

Ale] 118. 6-(4-HEAH A )-9-(3-(HEAHETd)ZT2)-8,9,10,11-H| Eg}tsto| =23 2] = [4',3':14,5] €9
[3,2-e][1,2,4]Eg o} =[1,5-c] ¥ n d-5(6H)-<.

[

H MR (400 MHz, DMSO-d;) & 1.97-2.06 (m, 2H), 2.14-2.18 (m, 2H), 3.00-3.02 (m, 2H), 3.02 (s, 3H),

3.15-3.26 (m, 4H), 3.72 (s, 3H), 4.36-4.39 (m, 1H), 4.69-4.72 (m, 1H), 5.33-5.35 (m, 2H), 6.90-6.92
(d, J =6.8 Hz, 2H), 7.34-7.36 (d, J =6.8 Hz, 2H), 8.55 (s, 1H). [MtH] = 488.2.

AN 119. 6-(4-HEA W) -9-(F | d-4-A W€ )-8,9,10, 11-E| E}sle| =29 2] £ [4',3':4,5]E o =
[3,2-e][1,2,4]E8o}Z==[1,5-c]F m d-5(6H)-2.
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H MR (400 MHz, DMSO-d;) & 3.19-3.24 (m, 2H), 3.38-3.42 (m, 2H), 3.72 (s, 3H), 4.19-4.45 (m, 4H),

5.32 (s, 2H), 6.90-6.92 (m, 2H), 7.34-7.36 (m, 2H), 7.63-7.65 (m, 1H), 8.52 (s, 1H), 8.85-8.87 (m,
1H), 9.25 (s, 1H). [M+H] = 460.2.

A Al o 120. 6-(4-wE A ¥ E)-9-(F g U-2-d | e)-8,9,10, 11-H Ed}slo] =20 2] E[4',3"':4,5] ol =
[3,2-e][1,2,4]Ego}Z==[1,5-c]Fm d-5(6H)-2.

(@
Jepes
O s SN
| e
N
—N
N\ /

H MR (400 MHz, DMSO-ds) & 3.25-3.31 (m, 2H), 3.54-3.61 (m, 2H), 3.72 (s, 3H), 4.39-4.45 (m, 2H),

4.53 (s, 2H), 5.35 (s, 2H), 6.90-6.92 (m, 2H), 7.34-7.36 (m, 2H), 7.47-7.50 (m, 1H), 7.59-7.62 (m,
2H), 7.90-7.94 (m, 1H), 8.55 (s, 1H), 8.65-8.69 (m, 1H), . [M+H] = 459.2.

A Al o 121. 6-(4-wE A ¥ E)-9-(F g U-4-d | e)-8,9,10, 11-H Eg}slo| =20 2] E[4',3"':4,5] ol =
[3,2-e][1,2,4]Edo}Z==[1,5-c]F I m d-5(6H)-2.

O
IORES
o A

" ONVR (400 MHz, DMSO-ds) & 3.18-3.21 (m, 2H), 3.27-3.32 (m, 2H). 3.72 (s. 3H). 4.12-4.17 (m, 2H),
4.31 (s, 2H), 5.35 (s, 2H), 6.90-6.92 (m, 2H), 7.34-7.36 (m, 2H), 7.69-7.73 (m, 2H), 8.52 (s, 1H),
8.72-8.78 (m, 2H). [M+H] = 459.2.

2 A o 122. 6-(4-HEA A A )-9-((1-HE-1H-o] v J=E-2-d)HE)-8,9,10, 11-H E 3o =2y g =
[4'3":4 5]E]ex[3,2-e][1,2,4]Ego}Z2[1,5-c] T M d-5(6H)-<.
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2
05
N

/
N

&z

Z

MR (400 MHz, DMSO-d;) & 2.98-3.03 (m, 2H), 3.08-3.11 (m, 2H), 3.72 (s, 3H), 3.78-3.85 (m, 5H),

4.13 (s, 2H), 5.32 (m, 2H), 6.90-6.92 (m, 2H), 7.34-7.36 (m, 2H), 7.59 (s, 1H), 7.65 (s, 1H), 8.49 (s,
1H). [M+H] = 462.1.

AAd 123, 6-(4-H Z A w2 )-9-((4-H " Elo}Z-5-2 )W & )-8,9,10, 11-B| Eg}slo| =29 2] = [4" 3" :14,5]
Elol =[3,2-e][1,2,4] E&]o}Z=Z[1,5-c] ¥ g n] e -5(6H) 2.

SN

IR (400 MHz, DMSO-d;) & 2.45 (s, 3H), 3.15-3.55 (br. m, 5H), 3.72 (s, 3H), 4.05-4.15 (m, 2H),

4.35-4.58 (m, 2H), 5.35 (s, 2H), 6.90-6.92 (m, 2H), 7.34-7.36 (m, 2H), 8.55 (s, 1H), 9.08 (s, 1H),
[MtH] = 479.1.

AAd 124, 9-(1,1-T) A ZE] o &-3-Y )-6-(4-W EA W12 )-8,9,10, 11-H E&}slo| =2 9] 2] = [4',3':4,5]
Elol =[3,2-e][1,2,4] E&]o}=2[1,5-c] ¥ g n] e -5(6H) 2.
X
N7 NN
?Of P
N
oO

MR (400 MHz, DMSO-d;) & 2.83-2.88 (m, 2H), 3.02-3.06 (m, 2H), 3.54-3.57 (m, 1H), 3.71-3.78 (m,

5H), 4.21-4.25 (m, 2H), 4.29-4.36 (m, 2H), 5.33 (s, 2H), 6.90-6.92 (m, 2H), 7.34-7.36 (m, 2H), 8.55
(s, 1H). [M+H] = 472.2.

Ao 125. 9-((1,4-t2A-2-A) &) -6-(4-H| S A w2 )-8,9,10, 11-B| Eg} 3ol =2 9] 2] = [4' 3" :4,5]E]
ol %-[3,2-e][1,2,4]E]o}Z2[1,5~c] I F "] §1-5(6H)-<.
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MR (400 MHz, DMSO-ds) & 3.25-3.35 (m, 2H), 3.49-3.58 (m, 2H), 3.68-3.72 (m, 4H), 3.73-3.77 (m,

4H), 3.79-3.83 (m, 2H), 3.98-4.02 (m, 2H), 4.39-4.68 (m, 2H), 5.35 (s, 2H)

, 6.90-6.92 (m, 2H), 7.34-
7.36 (m, 2H), 8.55 (s, 1H). [M+H] = 468.2.

A 126. 6-(4-1]| = A]

-((5-&LHEgeo| =2 Fe-2-U)me)-8,9,10, 11-H Eg}sto] =29 2] =
[4',3":4,5]8]el2=[3,2-e][1,2

-9
golZER[1,5-c]¥ g md-5(6H)—=.

W)
AIE

o}

MR (400 MHz, DMSO-ds) & 1.89-1.95 (m, 1H), 2.32-2.39 (m, 2H), 3.19-3.28 (m, 2H), 3.42-3.62 (m,

aH), 3.77 (s, 3H), 4.28-4.56 (m, 4H), 5.32 (s, 2H), 6.90-6.92 (m, 2H)

, 7.34-7.36 (m, 2H), 8.55 (s,
1H). [M+H] = 466.2.

] o 127. 9-(4-ZF o 2wl d)-6-(4-W|EAH2)-8,9,10,11-H Egslo| =292 = [4' 3" :4,5]E]o)| =
[3,2-el[1,2,4]Ed]o}Z==Z[1,5-c] ¥ & nd-5(6H)—

' NR (400 MHz, DMSO-d;) & 3.74 (s, 3H), 4.15-4.74 (m, 7H), 5.34 (s, 2H), 6.88-6.95 (m, 2H), 7.30-

7.39 (m, 4H), 7.55-7.64 (m, 2H), 8.56 (s, 1H). [M+H] = 476.1.

A A] o 128. 9-(2-ZF 0 2l A)-6-(4-w| EAH1 2 )-8,9,10, 11-H Eg}sto| = 2 1] 2]

E[4",3":4,5]Edd =
[3,2-e][1,2,4]1E&lo}&E=2[1,5~c]F &1 d-5(6H)-<.
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H OMMR (400 MHz, DMSO-ds) & 3.29 (br s. 2H), 3.74 (s, 3H), 4.21-4.64 (m, 6H), 5.34 (s, 2H), 6.87-6.95
(m, 2H), 7.29-7.40 (m, 4H), 7.50-7.67 (m, 2H), 8.55 (s, 1H). [M+H] = 476.1.

A Ao 129. 6-(4-FRE-2-ZF 2 2 A)-9-((H Eg}slo] = Z-20-3] &-4-4 )W e)-8,9,10, 11-H Egs}o| =
23 %[4',3":4,5]E 9 x[3,2-¢][1,2,4] ETo}Z 2 [1,5-c] T & v ©-5(6H)-<.

F o

N
jepos
cl XN

N

O

' NMR (400 MHz, DMSO-ds) & 1.26 (qd, J =12.05, 4.14 Hz, 2H), 1.67 (d, J = 14.68 Hz, 2H), 2.12 (br s,

1H), 3.33 (br s, 7H), 3.76-3.93 (m, 4H), 4.30-4.46 (m, 1H), 4.69-4.85 (m, 1H), 5.35-5.58 (m, 2H),
7.25-7.32 (m, 1H), 7.43-7.52 (m, 1H), 7.53-7.61 (m, 1H), 8.58 (s, 1H), 9.87 -10.04 (m, 1H). [M+H] =
488.2.

A Ao 130. 6-(4-F2E2-2-ZF o 2 2)-9-(F g d-2-due)-8,9,10, 11-H| Eg}slo| =29 g =
[4',3":4,5]E]ox[3,2-e][1,2, 4] Elo}Z 2 [1,5-c]¥ 2] v ¥l-5(6H)-<.

\_7/

'H NIR (400 MHz, DMSO-ds) & 3.27-3.39 (m, 2H), 3.58-3.73 (m, 2H), 4.43-4.52 (m, 2H), 4.56-4.68 (m,

2H), 5.38-5.47 (m, 2H), 7.23-7.30 (m, 1H), 7.43-7.49 (m, 1H), 7.50-7.61 (m, 3H), 7.94-8.01 (m, 1H),
8.57 (s, 1H), 8.69-8.73 (m, 1H). [M+H] = 481.1.

A Ad 131, 6-(4-F22-2-ZF 2 A)-9-((1-vE-11-o] 7|t} ZF-2-d) W &)-8,9,10, 11-H E&} sl o] = 2 3]
2l %=[4',3" 14,5160 =[3,2-e][1,2,4] Ed]o}=Z[1,5-c] ¥ 2] n]H-5(6H) 2.
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q

/
N
N\)

' NMR (400 MHz, DMSO-ds) & 2.93-3.01 (m, 2H), 3.08 (d, J =5.27 Hz, 2H), 3.77-3.86 (m, 5H), 4.13 (s,

2H), 5.41 (s, 2H), 7.23-7.30 (m, 1H), 7.41-7.48 (m, 1H), 7.52-7.58 (m, 1H), 7.63 (d, J = 1.88 Hz, 1H),
7.70 (d, J =1.88 Hz, 1H), 8.53 (s, 1H). [MtH] = 484.1.

A Al o 132. 6-(4-FRE2-2-ZF o 2w A)-9-(Jgnd-2-dwe)-8,9,10,11-H| EF} 3o =29 ¢ =
[4',3":4,5]E]ox[3,2-e][1,2, 4] Elo}Z 2 [1,5-c]¥ 2] v ¥l-5(6H)-<.

I NMR (400 MHz, DMSO-ds) & 3.38 (br s, 2H), 3.78 (br s, 2H), 4.63 (br s, 2H), 4.81 (s, 2H), 5.43 (s,

2H), 7.27 (dd, J =8.41, 1.88 Hz, 1H), 7.43-7.50 (m, 1H), 7.55 (dd, J = 10.16, 2.01 Hz, 1H), 7.60-7.66
(m, 1H), 8.57 (s, 1H), 8.96 (d, J =4.89 Hz, 2H). [MtH] = 482.1.

AAld 133, 6-(4-F22-2-ZF 2 2Wld)-9-((HEgsto] =2 F&-3-9)me)-8,9,10, 11-H| Eg}slo] =2 1]
2l %=[4',3" 14,5160 =[3,2-e][1,2, 4] E&]o}=Z[1,5-c] 9 2] n] H-5(6H) 2.

'H NIR (400 MHz, DMSO-ds) & 1.58-1.74 (m, 1H), 2.07-2.20 (m, 1H), 2.61-2.76 (m, 1H), 3.19-3.39 (m,

3H), 3.40-3.56 (m, 2H), 3.67 (d, J =8.28 Hz, 2H), 3.73-3.82 (m, 2H), 3.82-3.95 (m, 3H), 4.28-4.51 (m,
2H), 4.61-4.87 (m, 2H), 5.37-5.52 (m, 3H), 7.24-7.30 (m, 1H), 7.43-7.52 (m, 1H), 7.53-7.60 (m, 1H),
8.58 (s, 1H), 9.96-10.22 (m, 1H). [M+H] = 472.1.

AN 134. 6-(4-m| EA Hl A)-9-((H Eg} o] & 2-20-7] #-3-9) W e)-8,9,10, 11-H E&}5lo| t 23] 2| =
[4'3":4 5]E]ex[3,2-e][1,2,4]Ego}ZE=[1,5-¢] T U-5(6H)-<.
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MR (400 MHz, DMSO-ds) & 1.28-1.42 (m, 1H), 1.44-1.67 (m, 2H), 1.80-1.95 (m, 1H), 2.03-2.18 (m,

1H), 3.05-3.54 (m, 7H), 3.74 (s, 4H), 3.79-3.90 (m, 2H), 4.24-4.48 (m, 1H), 4.60-4.87 (m, 2H), 5.24-
5.49 (m, 2H), 6.94 (s, 2H), 7.32-7.42 (m, 2H), 8.56 (s, 1H), 9.89-10.22 (m, 1H). [MtH] = 466.2.

Ao 135, 11,11-9EF L 2-6-4-v EA Wl 2 )-9-((H Eg}slo] = 2-2H-3] &-4-d )W €)-8,9,10, 11-H E
gelol=2 9 E[4',3" 14,5 x=[3,2-e][1,2,4] EF]o}Z2[1,5-c]H & u]H-5(6H)-=.

X
fepes
o Xy N

I NIR (400 MHz, CDCl3) & 1.25-1.39 (m, 2H), 1.69-1.78 (m, 2H), 1.80-1.94 (m, 1H), 2.58 (d, J =7.28

Hz, 2H), 3.28 (t, J = 11.54 Hz, 2H), 3.38-3.47 (m, 2H), 3.82 (s, 5H), 3.96-4.04 (m, 2H), 5.40 (s, 2H),
6.91 (d, J =8.66 Hz, 2H), 7.41 (d, J =8.66 Hz, 2H), 8.42 (s, 1H). [M+H] = 502.2.

AAld 136, 11, 11-t &5 2 Z-6-(4-v EA 4l 2 )-9-( (8| Eg} 5o = 2-20-¥] e-3-d )W € )-8,9,10, 11-H| E
gletol =2y 2[4 ,3':14,5]Elo| =[3,2-e][1,2, 4] EFo}E2[1,5-c] ¥ H ] D-5(6H)-2.

' NMR (400 MHz, CDCl3) & 1.23-1.38 (m, 1H), 1.60-1.73 (m, 2H), 1.85-1.93 (m, 1H), 1.94-2.04 (m, 1H),

2.63 (d, J =7.15 Hz, 2H), 3.21-3.38 (m, 3H), 3.44-3.55 (m, 1H), 3.82 (s, 4H), 3.85-3.94 (m, 3H),

3.95-4.02 (m, 1H), 5.40 (s, 2H), 6.91 (d, J = 8.41 Hz, 2H), 7.41 (d, J = 8.41 Hz, 2H), 8.45 (s, 1H).
[M+H] = 502.2.

A Al o 137. 6-(2-ZF 0 2—4-v|EA A )-9-(F g r|Pd-2-d | e)-8,9,10, 11-H| Eg}slo| =23 g =
[4',3":4,5]E]o%[3,2-e][1,2,4]Edo}Z2[1,5-c] T d-5(6H)-<.
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' NVR (400 MHz, DMSO-ds) & 3.30-3.42 (m, 4H), 3.73-3.81 (m, 5H), 4.55-4.66 (m, 2H), 4.75-4.83 (m,

2H), 5.38 (s, 2H), 6.76 (dd, J = 8.60, 2.45 Hz, 1H), 6.91 (dd, J = 12.49, 2.45 Hz, 1H), 7.34 (t, J =
8.91 Hz, 1H), 7.63 (t, J =4.96 Hz, 1H), 8.57 (s, 1H), 8.96 (d, J =4.89 Hz, 2H). [M+H] = 478.1.

A Ao 138. 6-(2-EF Q2 2-4-WEA WA )-9-((1-vEe-11-°] V] T} £-2-< )W € )-8,9,10, 11-E| E&}5lo] =2 3]
24" ,3":4,51€]l9=[3,2-¢][1,2, 4] E&]o}Z2[1,5-c]¥] & m] &-5(6H) -2

N

MR (400 MHz, DMSO-d;) & 2.93-3.00 (m, 2H), 3.04-3.12 (m, 2H), 3.75-3.84 (m, 8H), 4.11 (s, 2H),

5.36 (s, 2H), 6.75 (dd, J =8.66, 2.51 Hz, 1H), 6.91 (dd, J = 12.49, 2.45 Hz, 1H), 7.32 (t, J = 8.78
Hz, 1M), 7.60-7.71 (m, 2H), 8.53 (s, 1H). [MtH] = 480.1.

A 139.  6-(2-EFLEA-EAA)-0-(F 2 9-2-A v ")-8,9,10, 11-E| Egtoto] == v 2] 5=
[4',3":4,5]E]ex[3,2-e][1,2, 4] Ed|o}Z=2[1,5-c] ¥ v H-5(6H)-<.

F

X
~N
O@\“>

I S

N

—N

\_7

' NMR (400 MHz, DMSO-d;) & 3.30-3.36 (m, 2H), 3.64-3.70 (m, 2H), 3.77 (s, 3H), 4.49 (br s, 2H), 4.64

(s, 2H), 5.37 (s, 21), 6.75 (dd, J = 8.60, 2.45 Hz, 1), 6.91 (dd, J = 12.49, 2.45 Hz, 1H), 7.34 (t, J
=8.85 Hz, 1H), 7.53 (dd, J = 6.84, 5.08 Hz, 1H), 7.59 (d, J =7.78 Hz, 1H), 7.98 (td, J =7.72, 1.76
Hz, 1H), 8.57 (s, 1H), 8.71 (d, J =4.89 Hz, 1H). [M+H] = 477.2.

AAld 140, 6-(2-EF L2241 EA ) -9-((H Egslo| =2 F2-3-4) M€ )-8,9,10, 1 1-H E&}slo] =2 5]
24,314,515 x=[3,2-¢][1,2,4]EFo}E2[1,5-c] I D-5(6H) <.
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MR (400 MHz, DMSO-ds) & 1.59-1.71 (m, 1H), 2.07-2.19 (m, 1H), 2.63-2.73 (m, 1H), 3.19-3.47 (m,

7H), 3.63-3.70 (m, 3H), 3.77 (s, 3H), 3.82-3.90 (m, 2H), 5.36-5.49 (m, 2H), 6.76 (dd, J = 8.60, 2.45
Hz, 1), 6.92 (dd, J =12.49, 2.45 Hz, 1H), 7.35 (t, J =8.91 Hz, 1H), 8.57 (s, 1H). [M+H] = 470.2.

AAd 141, 6-(2-ZF 9 24| EA W A)-9-((H Egs}o]| =2 -2~ #-4-U) ¥ E)-8,9,10, 11-H E &} 50| =
2 E[4',3":4,5]E 9 x[3,2-¢][1,2,4] ET]o}Z 2 [1,5-c] T ] v ©-5(6H) <.

PP
N7 NN
?/J:f::r/ﬁ\ = \\N>

S

N

e

'H NIR (400 MHz, DMSO-ds) & 1.04-1.24 (m, 2H), 1.55-1.67 (m, 2H), 1.75-1.90 (m, 1H), 2.32-2.39 (m,

2H), 2.74-2.83 (m, 2H), 2.91-3.00 (m, 2H), 3.24-3.33 (m, 2H), 3.57-3.63 (m, 2H), 3.76 (s, 3H), 3.79-
3.87 (m, 2H), 5.33 (s, 2H), 6.74 (dd, J =8.60, 2.32 Hz, 1H), 6.90 (dd, J = 12.42, 2.38 Hz, 1H), 7.30
(t, J =8.85Hz, 1H), 8.49 (s, 1H). [M+H] = 484.2.

AAd 142, 6-(2-ZF 9 24| EA W A)-9-((H Egs}o]| =2 -2~ #-3-U) ¥ e)-8,9,10, 11-H E&} 50| =
23 %[4",3":4,5]E 9 x[3,2-¢][1,2,4] ETo}Z 2 [1,5-c] T ] v ©-5(6H)-<.

F o}

' NMR (400 MHz, CDCl3) & 1.53-1.81 (m, 3H), 2.03-2.33 (m, 2H), 3.11-3.28 (m, 2H), 3.39-3.61 (m, 6H),

3.78-3.87 (m, 5H), 3.95 (d, J =10.29 Hz, 2H), 5.45 (s, 2H), 6.65-6.74 (m, 2H), 7.39 (t, J = 8.41 Hz,
1H), 8.34 (s, 1H). [MtH] = 484.2.

A A 4 143, 6-(4-v EA A )-9-((H Egslo] =2 Fe-3-d) v €)-6,8,9,10, 11, 12- A} 3} o] = 2511~
[1,2,41Eg]o}Z2[1",5":1",6' 19 %=[5',4":4,5]€]ol| :=[2,3-c] o} A A-5-&

- 116 -



S=50] 10-2087756

MR (400 MHz, DMSO-ds) & 1.74-1.86 (m, 2H), 3.06-3.14 (m, 3H), 3.71-3.76 (m, 6H), 3.94-4.01 (m,

2H), 4.07-4.14 (m, 2H), 5.31 (s, 2H), 6.93 (d, J =8.66 Hz, 2H), 7.37 (d, J = 8.66 Hz, 2H), 7.55-7.59

(m, 1H), 7.63-7.67 (m, 1H), 8.54 (s, 1H). [MtH] = 466.2.

2] o 144, 6-(4-H| EA ¥l A )-9-((1-HE-1H-o] m| T} Z-2-2 )W €l )-6,8,9,10, 11, 12- A} o] &= 2 -5H-
[1,2,41Eg)o}Z2[1",5":1",6' 19" =[5 ,4":4,5] o] =[2,3-c] o} A T-5-2.

X
epes
(I) XN
N
(o
N\/J

MR (400 MHz, DMSO-ds) & 1.74-1.86 (m, 2H), 3.06-3.14 (m, 3H), 3.71-3.76 (m, 6H), 3.94-4.01 (m,

2H), 4.07-4.14 (m, 2H), 5.31 (s, 2H), 6.93 (d, J =8.66 Hz, 2H), 7.37 (d, J = 8.66 Hz, 2H), 7.55-7.59

(m, 1H), 7.63-7.67 (m, 1H), 8.54 (s, 1H). [MtH] = 476.2.

Aol 145, 6-(4-Hl EA M A)-9-(F gl -2-d ™ ©)-6,8,9,10,11, 12- A} sle] = &2-50-[1,2, 4] Eglo} &=
[1",5":1",6" ]2 =[5 ,4" :4,5] €] o] :=[2,3-c] o} A -5-&.

(0]

MR (400 MHz, DMSO-ds) & 2.03-2.17 (m, 2H), 3.49-3.57 (m, 3H), 3.63-3.73 (m, 2H), 3.75 (s, 3H),

4.45-4.63 (m, 2H), 4.66-4.81 (m, 2H), 5.33 (br s, 2H), 6.94 (d, J =8.53 Hz, 2H), 7.38 (d, J = 8.53
Hz, 2H), 7.60 (t, J =4.96 Hz, 1H), 8.57 (s, 1H), 8.90 (d, J =5.02 Hz, 1H). [M+H] = 474.2.

Al 146. 6-(4-m EA M A)-9- (v 2] -2-U v ")-6,8,9,10,11,12-3A}8lo] = 2-51-[1,2, 4] Eg|o} &=
[1",5":1',6' 19 &R =[5" 4" :4,5]E] el 1=[2,3-c] o} A B -5-2.
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MR (400 MHz, DMSO-ds) & 2.02-2.15 (m, 2H), 3.57-3.68 (m, 4H), 3.76 (s, 3H), 4.40-4.49 (m, 2H),

4.66-4.75 (m, 2H), 5.34 (s, 2H), 6.95 (d, J = 8.53 Hz, 2H), 7.38 (d, J =8.53 Hz, 2H), 7.46 (d, J =

7.78 Hz, 1H), 7.48-7.54 (m, 1H), 7.87-7.94 (m, 1H), 8.58 (s, 1H)

, 8.68 (d, J = 4.52 Hz, 1H). [M+H] =
473.2.

AAle] 147, 6-(4-H| EA A 2 )-9-((H Eg}slo] = Z-2H-3] &-4-U )W € )-6,8,9,10, 11, 12-3N A} &} o] = = -5H-
[1,2,4]Ego}&==[1",5":1",6" ]9 )| E[5",4":4,5]E]o| %=[2,3-c]o} A A-5-2.
0
leges
9 XN

(@)

MR (400 MHz, DMSO-ds) & 1.07-1.26 (m, 2H), 1.39-1.52 (m, 1H), 1.61-1.73 (m, 1H), 1.90-2.20 (m,
30,

2.92 (br s, 3H), 3.21-3.36 (m, 3H), 3.64-3.72 (m, 2H), 3.74 (s, 3H), 3.79-3.88 (m, 2H), 4.63-4.86
(m,

2H), 5.36 (d, J =7.78 Hz, 2H), 6.93 (d, J = 8.66 Hz, 2H), 7.38 (d, J = 8.66 Hz, 2H), 8.57 (s,
1H). [M+H] = 480.3.

2] o 148. 6-(4-H EA A 2 )-8-((H Eg}slo] = 2-2H-3] &-4-U )W E)-8,9,10, 11-H Eg}slo| = 2y g =
[3',2":4 5180 x=[3,2-e][1,2, 4] Edo}Z R [1,5-c] ¥ 21| U-5(6H)-<.

0

Jog e

' NMR (400 MHz, DMSO-ds) & 1.13-1.27 (m, 2H), 1.51-1.62 (m, 2H), 1.84-1.99 (m, 3H), 2.89 (t, J =6.21

Hz, 2H), 2.95 (d, J =7.03 Hz, 2H), 3.17-3.32 (m, 4H), 3.74 (s, 3H), 3.81-3.90 (m, 2H), 5.25 (s, 2H),
6.92 (d, J =8.66 Hz, 2H), 7.34 (d, J =8.66 Hz, 2H), 8.45 (s, 1H). [M+H] = 466.2.

2] o 149, 6-(4-H EA A -8-((H E}lo] = 2-2H-9] @-3-9)H©)-8,9,10, 11-E| Eg}slo| =2 3] g &=
[3',2":4,5]E]ox[3,2-e][1,2,4] Elo}Z 2 [1,5-c]¥ 2] ] Wl-5(6H)-<.
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' NVR (400 MHz, DMSO-d;) & 1.18-1.33 (m, 1H), 1.40-1.54 (m, 1H), 1.54-1.64 (m, 1H), 1.71-1.82 (m,

1H), 1.87-1.99 (m, 3H), 2.85-2.97 (m, 4H), 3.16-3.23 (m, 2H), 3.68-3.79 (m, 7H), 5.26 (s, 2H), 6.93
(d, J =8.66 Hz, 2H), 7.34 (d, J =8.66 Hz, 2H), 8.45 (s, 1H). [M+H] = 466.2.

2] o 150. 6-(4-m EA M A)-8-((H Eg}tsto| =2 F-3-A )W E)-8,9,10, 11-E| E}slo| ==y 2| =
[3',2":4,5]E]ox[3,2-e][1,2,4] Elo}Z 2 [1,5-c] ¥ 2] u] ¥l-5(6H)-<.

Q
o
(’) N =N
o3

' NMR (400 MHz, DMSO-d;) & 1.50-1.61 (m, 1H), 1.90-1.99 (m, 2H), 2.86-2.93 (m, 2H), 3.01-3.07 (m,

2H), 3.17-3.25 (m, 2H), 3.39-3.44 (m, 2H), 3.69-3.79 (m, 7H), 5.26 (s, 2H), 6.92 (d, J = 8.78 Hz, 2H),
7.34 (d, J =8.66 Hz, 2H), 8.46 (s, 1H). [M+H] = 452.2.

A A] o 151. 9-(1,1-HEF L2 T2 9-2-9)-6-(4-vW 5A¥1 % )-8,9,10, 11-H Eg}elo| =2 3] 2] &
[4',3":4,5]E]ex=[3,2-e][1,2,4]1Eglo}ZE2[1,5-c]3 & md-5(6H)-<.

(0]
Ko
] Y
] s N

N

e

I NIR (400 MHz, CDsOD) & 1.47 (d, J =6.90 Hz, 3H), 3.35-3.40 (m, 2H), 3.55-3.62 (m, 2H), 3.75-3.86

(m, 5H), 4.38-4.45 (m, 2H), 5.42 (s, 2H), 6.93 (d, J =8.66 Hz, 2H), 7.42 (d, J = 8.66 Hz, 2H), 8.44
(s, 1H). [M+H] = 446.2.

=

o 152, 8-(4-ZF=Z 2 A )-6-(4-MEAHMA)-8,9,10, 11-HEe o]l =20 2| £[3',2':4,5] €] =[3,2-

A A4
[1,2,4]E8]0}&2[1,5-c] 9" d-5(6H)-&.

el
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Cl

' NR (400 MHz, CDCl3) & 1.89-2.01 (m, 3H), 2.92 (t, J =6.27 Hz, 2H), 3.03-3.15 (m, 2H), 3.71 (s,

3H), 4.13 (s, 2H), 5.16 (s, 2H), 6.69-6.82 (m, 2H), 7.13-7.32 (m, 8H), 8.14-8.25 (m, 1H). [M+H] =
492.0.

A A] o 153. 8-(4-Z 229 A)-6-(3,4-t|u| EA 2 )-8,9,10,11-H Eg}slo]| =20 2] %= [3',2' 14, 5] E ol &=
[3,2-e][1,2,4]Edo}Z==[1,5-c]F I n d-5(6H)-2.

0}
A/O:I:::]/A\N/M\N’N>
o) NN
I

S

—

N

Cl

I NMR (400 MHz, CDCl3) & 1.95 (br s, 2H), 2.93 (s, 2H), 3.10 (br s, 2H), 3.76 (d, J = 18.57 Hz, 7H),

4.14 (s, 2H), 5.15 (s, 2H), 6.68-6.76 (m, 1H), 6.81-6.87 (m, 1H), 6.89-6.96 (m, 1H), 7.19-7.32 (m,
4H), 8.18-8.25 (m, 1H). [M#H] = 523.0.

A A4 154, 8- A-6-(3,4-t)H| EA I Z)-8,9,10,11-HE&sto| =29 L [3",2':4,5] €] =[3,2-
ell1,2,4]Ed]o}Z2[1,5-c]T g v H-5(6H)-2.
Ji§
o)
X0
Ny

I NMR (400 MHz, CDCl3) & 1.87-2.01 (m, 2H), 2.91 (t, J =6.27 Hz, 2H), 3.11 (br s, 2H), 3.71-3.81 (m,

7H), 4.20 (s, 2H), 5.17 (s, 2H), 6.69-6.76 (m, 1H), 6.84-6.95 (m, 2H), 7.27 (d, J = 5.02 Hz, 5H),
8.24-8.30 (m, 1H). [M+H] = 488.0.

A Ao 155, 8-(3-F=EWE)-6-(3,4-t) | EA WA )-8,9,10, 11-H Egsto| =23 g £ [3',2":4,5]E ol .=
[3,2-e][1,2,4]Ego}E=[1,5-c]H#n d-5(6H)-.
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Cl

I NR (400 MHz, CDCly) & 1.89-2.01 (m, 2H), 2.92 (s, 2H), 3.12 (br s, 2H), 3.76 (d, J = 16.31 Hz,

6H), 4.16 (s, 2H), 5.17 (s, 2H), 6.68-6.75 (m, 1H), 6.84-6.94 (m, 2H), 7.18 (m, 3H), 8.23-8.29 (m,
1H). [M+H] = 523.0.

AN el 156,  11,11-0ZRO2-6-(2-ZF 2 —4—&15%1@ 2)-9-((H| E g sho] = 2-2H-3] 2h-4-2) W &) -
8,9,10,11-H Eg}slo| =2 3] 2] = [4' 51l w[3,2-e][1,2,4]EQ]o}& = [1,5-c] T 2 v 9-5(6H) -,
E o
N
N7 TN
' = F
F'
N

' NMR (400 MHz, DMSO-d;) & 1.06-1.22 (m, 2H), 1.55-1.66 (m, 2H), 1.78-1.94 (m, 1H), 2.44-2.49 (m,

2H), 3.21 (t, J =11.86 Hz, 2H), 3.30 (t, J =11.04 Hz, 2H), 3.77 (s, 3H), 3.79-3.87 (m, 4H), 5.39 (s,
2H), 6.75 (dd, J =8.66, 2.51 Hz, 1H), 6.92 (dd, J = 12.55, 2.38 Hz, 1H), 7.36 (t, J = 8.85 Hz, 1H),
8.53 (s, 1H). [MtH] = 520.2.

AAld 157, 6-(4-EE2ZWAE)-9-(F2p1-2-741.d)-8,9,10, 11-El Egtslo| == T g = [4',3" 14,5]E o =3, 2-
ell1,2,4]Ego}£2[1,5-c]¥ v d-5(6H)—

o}

6-(4-F=2=2uZ)-8,9,10,11- EﬂEa}o}ov:iAa] [4',3":4,5]E]o1%[3,2-e][1,2 4] Edo}E=2[1,5-c] ¥ glud
-5(6H)-& (80 mg, 0.22 mmol), ¥ &H7HEAAF (29 mg, 0.24 mmol), HATU (82 mg, 0.22 mmol) = Egol|do}
9 (0.090 mL, 0.65 mmol —% DMF (2 mL)oA] Z3sla AL 18 Azt B¢ wwtglith, £3ES oista o

A HPLCR At A 332 (61 mg, 47%)S IAT}. ' NMR (400 MHz, DMSO-dy) & 3.10-3.14 (m, 2H),

3.74-3.76 (m, 2H), 4.01-4.04 (m, 2H), 5.40 (s, 2H), 7.41-7.46 (m, 4H), 8.54 (s, 1H), 8.73-8.76 (m,
1H), 8.80 (m, 1H), 8.85-8.90 (m, 1H). [M+H] = 478.1.

AN 158 WA 1785 FAF AN BY L Aok AV, AN 1577 FAR BHOE wEolgrh

AAd 158, 6-(4-Z22WA)-9-(Ao|FREZ 2RI E)-8,9,10,11-HE&3to| =29 8] = [4",3"':4,5] €] =
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[3,2-e][1,2,4]E8o}Z==[1,5-c]F m d-5(6H)-2.

O

Cﬁf ”\JL“L:\>

' NR (400 MHz, DMSO-ds) & 0.73-0.76 (m, 4H), 2.03-2.10 (m, 1H), 3.01-3.06 (m, 2H), 3.89-3.96 (m,
2H), 4.76-4.87 (m, 2H), 5.37 (s, 1H), 7.41-7.44 (m, 4H), 8.50 (s, 1H). [M+H] = 440.1.

AAld 159, 9-(Alel SR X 23Tt d)-6-(4-H 5A42)-8,9,10, 11-H Egslo] =23 2] = [4',3"' 14, 5] =
[3,2-e][1,2,4]E8o}Z==[1,5-c]F n d-5(6H)-2.

g

N7 NN
c’)/©/\ e \N>

S

N
o=i\>>
lH NMR (400 MHz, DMSO-d;) & 0.74-0.75 (m, 4H), 1.95-1.98 (&) 2.12-2.15 (t}<=) (m, 1H), 2.94-2.96

(2%) 3.08-3.10 (T+5) (m, 2H), 3.79-3.81 (&) 4.02-4.04 (T}57) (m, 2H), 4.66-4.68 (T}h) 4.95-4.97
(h4) (m, 2H), 5.30 (s, 2H), 6.90-6.91 (d, J = 6.8 Hz, 2H), 7.33-7.35 (d, J = 6.8 Hz, 2H), 8.49 (s,
1H). [M+H] = 436.2.

2] o 160. 9-(2,2-T)ZEF o 2 Alo| 2T 2 @7t H d)-6-(4-HEA M Z)-8,9,10, 11-H Egslo| =208 &
[4',3":4 5]E]ex[3,2-e][1,2,4]Ego}Z2[1,5-c] T M U-5(6H)-<.

it

N7 NN,
(I)/©A NS = N>

S

o=fj>>
Fe

I NR (400 MHz, DMSO-ds) & 1.86-1.96 (m, 2H), 2.97-3.05 (m, 2H), 3.31-3.34 (m, 1H), 3.72 (s, 3H),

3.82-4.00 (m, 2H), 4.69-4.82 (m, 2H), 5.30 (s, 2H), 6.89-6.91 (m, 2H), 7.33-7.35 (m, 2H), 8.50 (s,
1H). [M+H] = 472.2.

A 161. 6-(4-H|EAH A )-9-(H Eg}slo] B2 F-3-71.4)-8,9,10, 11-H| Eglslo| =29 2] = [4' 3':4,5]E]
ol %-[3,2-e][1,2,4]Ed]o}Z2[1,5~c] ¥ "] 51-5(6H)-<.
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I NR (400 MHz, DMSO-ds) & 1.89-2.18 (m, 2H), 2.92-3.14 (m, 2H), 3.46-3.59 (m, 1H), 3.63-3.78 (m,

6H), 3.80-3.99 (m, 3H), 4.64-4.87 (m, 2H), 5.32 (s, 2H), 6.88-6.97 (m, 2H), 7.36 (d, J =8.41 Hz, 2H),
8.51 (s, 1H). [M+H] = 466.1

=

o 162. 6-(4-HEAMIA)-9-(HEAH X d)-8,9,10, 11-E| Eg}eto]| =20 2| = [4" 3" :4,5]E] ol =3, 2~

/\l}\]
[1,2,4]E8]0}&2[1,5-c]F " d-5(6H)-&.

el

0]

Eopes

I NIR (400 MHz, DMSO-ds) & 2.96 (s, 3H), 3.09-3.12 (m, 2H), 3.54-3.57 (m, 2H), 3.72 (s, 2H), 4.46

(s, 20), 5.31 (s, 2H), 6.90-6.92 (d, J = 7.2 Hz, 2H), 7.34-7.35 (d, J = 7.2 Hz, 2H), 8.50 (s, 1H).
[MtH] = 446.1.

AAld 163, 6-(4-HEA A )-9-(1-W DT 28 H-3-7}1.9)-8,9,10, 11-B| Egslo| =292 E[4',3':4,5]E] ol =
[3,2-e][1,2,4]Ego}==[1,5-c]H#n d-5(6H)-.

o

N

NN

O,I:::]//\ ~ N
I

S

N
N
|

I NMR (400 MHz, DMSO-ds) & 1.75-2.25 (m, 2H), 2.85-2.92 (m, 3H), 3.02-3.18 (m, 4H)3.20-3.38 (m, 1H),

3.52-3.61 (m, 2H), 3.72 (s, 3H), 3.81-3.90 (m, 2H), 4.65-4.85 (m, 2H), 5.29-5.35 (m, 2H), 6.90-6.92
(m, 2H), 7.34-7.36 (m, 2H), 8.55 (s, 1H). [MtH] = 479.2.

2] o 164. 6-(4-F22-2-Z 202 A)-9-(Ao|F2Z 2711 d)-8,9,10, 11-H Egslo| =20 &
[4'3":4 5]E]ex[3,2-e][1,2,4]Ego}Z2[1,5-c] T M H-5(6H)-<.
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' NMR (400 MHz, DMSO-ds) & 0.77 (d, J =5.52 Hz, 4H), 1.91-2.24 (m, 1H), 2.88-3.19 (m, 2H), 3.51-3.91

(m, 6H), 3.98-4.13 (m, 1H), 4.63-4.77 (m, 1H), 4.92-5.05 (m, 1H), 5.37-5.46 (m, 2H), 7.21-7.32 (m,
1H), 7.38-7.50 (m, 1H), 7.51-7.62 (m, 1H), 8.53 (s, 1H). [M+H] = 458.1.

Ao 165, 6-(4-ERZ-2-FFL2WA)-9-(HEgsto| =23 e-3-711Hd)-8,9,10, 11-H Egslo| 239 g =
[4',3":4,5]E]ex[3,2-e][1,2,4] Elo}Z 2 [1,5-c]¥ 2] v ¥l-5(6H)-<.

F 0O

A
Jep e
cl XN

O

' NMR (400 MHz, DMSO-ds) & 1.90-2.18 (m, 2H), 2.95-3.03 (m, 1H), 3.06-3.13 (m, 1H), 3.34-3.57 (m,

20), 3.72 (br s, 8H), 3.81-3.99 (m, 3H), 4.71 (d, J = 4.89 Hz, 1H), 4.82 (br s, 1H), 5.38-5.44 (m,
2H), 5.77 (s, 1H), 7.23-7.30 (m, 1H), 7.40-7.49 (m, 1H), 7.51-7.61 (m, 1H), 8.48-8.56 (m, 1H). [MtH] =
502.1.

AN d 166, 11,11-TZF 9 2-6-(4-H EAH A )-9-(H Edslo| e 2F&-3-7}1.4)-8,9,10, 11-H Eg}slo]| =2 9
224" ,3":4,5]€]l9)=[3,2-e][1,2, 4] E&]o}ZE2[1,5-c]¥] & m]D-5(6H) -2

0
O
O S =
! =\ _F
F
N

H MR (400 MHz, DMSO-ds) & 1.89-2.18 (m, 2H), 3.53-3.63 (m, 1H), 3.65-3.73 (m, 2H), 3.75 (s, 3H),

3.84-3.98 (m, 1H), 4.21-4.34 (m, 1H), 4.41 (¢, J = 11.23 Hz, 1H), 4.86 (br s, 1H), 4.99 (br s, 1H),
5.38 (d, J =6.78 Hz, 2H), 5.77 (s, 1H), 6.94 (dd, J = 8.72, 3.33 Hz, 2H), 7.34-7.47 (m, 2H), 8.48-
8.58 (m, 1H). [M+H] = 502.1.

AAld 167, 6-(2-FFLL2-4-UEAHA)-9-(HEgsto| =2 F&@-3-7}2.d)-8,9,10, I 1-H Egslo]| =231 2| =
[4",3":4,5]E]x[3,2-e][1,2,41Ego}Z2[1,5-c]9 v H-5(6H)-& .
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' NVR (400 MHz, DMSO-d;) & 1.91-2.17 (m, 2H), 2.94-3.02 (m, 1H), 3.05-3.12 (m, 1H), 3.47-3.56 (m,
1H), 3.65-3.75 (m, 3H), 3.77 (s, 3H), 3.81-3.97 (m, 3H), 4.68-4.85 (m, 2H), 5.36 (br s, 2H), 6.75 (dd,

=8.53, 2.51 Hz, 1), 6.91 (dd, J = 12.55, 2.51 Hz, 1H), 7.31 (t, J = 9.03 Hz, 1H), 8.52 (s, 1H).
[M+H] = 484.1.
A A 4 168. 9-(AolFRZEAIH H)-6-(2-ZF L 2-4-HEA M A)-8,9,10,11-H| Eg}slo| =2y g =

[4',3':4,5]5 0 =[3,2-e][1,2,4]Eg]o}Z = [1,5-c] 3 P H-5(6H)-.

F

X
jepes
0 e =N

] —

N
o:ﬂ>
H ONMR (400 MHz, DMSO-d;) & 0.77 (d, J = 5.40 Hz, 4H), 1.96-2.21 (m, 1H), 3.07-3.16 (m, 2H), 3.77 (s,

3H), 3.80-4.09 (m, 2H), 4.66-5.03 (m, 2H), 5.36 (s, 2H), 6.75 (d, J =8.16 Hz, 1H), 6.91 (d, J = 12.30
Hz, M), 7.27-7.37 (m, 1H), 8.52 (s, 1H). [MtH] = 454.1.

FARNES| 169. (R)-6-(4-M| S A 1 4)-9-(H Eg}sto| =2 ¥ 2-3-7} . H)-8,9, 10, 11-H| EE}3lo| =2y 2| =
[4',3":4,5]€]o|=[3,2-¢e][1,2,4]EZ]o}&Z[1,5-c]¥] 2 v H-5(6H) -,

X

N7 NN
o/©i N \N>

] e

<

MR (400 MHz, DMSO-ds) & 1.91-2.18 (m, 2H), 2.94-3.12 (m, 3H), 3.65-3.77 (m, 6H), 3.81-3.98 (m,

3H), 4.68-4.84 (m, 2H), 5.32 (s, 2H), 6.90-6.97 (m, 2H), 7.36 (d, J = 8.66 Hz, 2H), 8.52 (s, 1H).
[MtH] = 466.1.

A 170, 6-(4-H|EA A )-9-(H E g}slo] B2 F&-3-71.d)-8,9,10, 11-H| Eg}slo| =29 2] £ [4' 3':4,5]E]
o %-[3,2-e][1,2,4]Ed]o}Z2[1,5~c] I F ] 51-5(6H)-<.
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MR (400 MHz, DMSO-d;) & 1.89-2.18 (m, 2H), 2.92-3.14 (m, 2H), 3.46-3.59 (m, 1H), 3.63-3.78 (m,

6H), 3.80-3.99 (m, 3H), 4.64-4.87 (m, 2H), 5.32 (s, 2H), 6.88-6.97 (m, 2H), 7.36 (d, J = 8.41 Hz, 2H),
8.51 (s, 1H). [M+H] = 466.1.

AAd 171, 6-(4-HEAHN A )-9-(H Edsto] =2 F-3-71124)-8,9,10, 11-H Edsto] =292 £[4',3':4,5]E
o %-[3,2-e][1,2,4]Edo}Z2[1,5~c] ¥ F ] 51-5(6H)-<.

' NMR (400 MHz, DMSO-d;) & 1.89-2.18 (m, 2H), 2.92-3.14 (m, 2H), 3.46-3.59 (m, 1H), 3.63-3.78 (m,

6H), 3.80-3.99 (m, 3H), 4.64-4.87 (m, 2H), 5.32 (s, 2H), 6.88-6.97 (m, 2H), 7.36 (d, J = 8.41 Hz, 2H),
8.51 (s, 1H). [M+H] = 466.1.

A A] o 172. (R)-6-(4-H EA A )-9-(H Eg}slo| =2 F &-3-71H.d)-6,8,9,10,11, 12-FA}slo]| =2 -5-
[1,2,4]Eg]o}Z2[1",5":1",6"' 198" =[5",4"':4,5] €] =[2,3-c]o}A| H-5-2.
X
-N
N7 N S
o/©/s\\ SN

I o

O

I NMR (400 MHz, DMSO-ds) & 1.73-2.10 (m, 4H), 3.42 (br s, 3H), 3.57-3.70 (m, 3H), 3.71-3.93 (m, 6H),

4.58-4.65 (m, 1H), 4.80-4.86 (m, 1H), 5.29 (s, 2H), 6.93 (d, J = 8.28 Hz, 2H), 7.33-7.42 (m, 2H), 8.50
(s, 1H). [M+H] = 481.2.

AAlel 173, 9-(Ale] FREZZATIRL)-6-(4-HF5 AW A )-6,8,9,10,11,12-FAlske] =2-50-[1,2 4] Eg]o}E =
[1",5":1",6' ]9 v =[5 ,4":4,5] €] ol :=[2,3-c] o} A A-5-&.
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MR (400 MHz, DMSO-ds) & 0.56-0.73 (m, 4H), 1.74-1.86 (m, 1H), 1.90-2.06 (m, 2H), 3.38-3.43 (m,

2H), 3.74 (s, 3H), 3.77-3.84 (m, 1H), 3.99-4.09 (m, 1H), 4.57-4.66 (m, 1H), 4.90-4.98 (m, 1H), 5.25-
5.35 (m, 2H), 6.93 (d, J =8.28 Hz, 2H), 7.38 (d, J =8.28 Hz, 2H), 8.50 (s, 1H). [M+H] = 451.2.

AAd 174, 8-(Alo] ER2Z 2 @I H Y )-6-(4-WEA| A )-8,9,10, 11-H Eg}slo] =23 2] =[3',2':4,5]E]ol =
[3,2-e][1,2,4]Ego}==[1,5-c] ¥ n d-5(6H)-<.

0

o
0 Xy N

H MR (400 MHz, DMSO-d;) & 0.88-0.97 (m, 4H), 2.06-2.29 (m, 3H), 3.04-3.12 (m, 2H), 3.73 (s, 3H),

4.13-4.24 (m, 2H), 5.32 (s, 2H), 6.92 (d, J = 8.66 Hz, 2H), 7.32 (d, J = 8.66 Hz, 2H), 8.51 (s, 1H).
[MtH] = 436.2.

AA e 175. 6-(4-w|EA A )-8-(H Eg}slo]| =2 Feh-3-7}5.9)-8,9,10, 11-H Ee}slo| =20 8] %= [3',2':4,5] €]
o :=[3,2-e][1,2,4]EFo}ZZ[1,5-c]F FnH-5(6H)-<.

0

Lon
. N N\\>
[ 0 X N
N
0

I NMR (400 MHz, DMSO-ds) & 2.01-2.22 (m, 4H), 3.07 (t, J =6.09 Hz, 2H), 3.61-3.86 (m, 7H), 3.90-4.08

(m, 3H), 5.34 (s, 2H), 6.93 (d, J = 8.66 Hz, 2H), 7.34 (d, J = 8.66 Hz, 2H), 8.51 (s, 1H). [MtH] =
466.2.

] o 176. 8-l % U-6-(3,4-t) W EA 2 )-8,9,10, 11-HE&sto]| =29 2] =[3",2':4,5]E]ol| :=[3,2-
1,2,4]E8lo}Z2[1,5-c]9 & u]H-5(6H)-2.

(@)
) g =N
©Y“
(@]
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' NMR (400 MHz, CDCl3) & 1.98-2.11 (m, 2H), 3.11 (s, 2H), 3.78 (d, J =9.79 Hz, 6H), 3.86 (br s, 2H),
5.33 (s, 2H), 6.70-6.79 (m, 1H), 7.05-7.12 (m, 2H), 7.43 (s, 5H), 8.25-8.32 (m, 1H). [MtH] = 502.0.

AAle 177, 8- (3-FR2ZWIEY)-6-(3,4-tH|EAME)-8,9,10,11-HEZsto| =232 = [3",2' :4,5]Eldl =
[3,2-e][1,2,4]E8o}Z==[1,5-c]F n d-5(6H)-2.

—0
0
/04<j>/\NJ\N'N\>
Cl . =N
N

I NIR (400 MHz, CDCl3) & 2.06 (d, J =5.77 Hz, 2H), 3.13 (s, 2H), 3.72-3.83 (m, 8H), 5.32 (s, 2H),

6.75 (s, 2H), 7.07 (s, 1H), 7.27-7.33 (m, 1H), 7.33-7.41 (m, 1H), 7.42 (s, 2H), 8.21-8.28 (m, 1H).
[M+H] = 537.0.

AAle 178, 8-(4-ZFEEWEY)-6-(3,4-tH|EA A )-8,9,10,11-HE&sto| =2y 2] = [3",2':4,5]E]dl =
[3,2-el[1,2,4]E&]o}==[1,5-c] ¥ & H-5(6H) 2.

0

”O:I:::]/A\N/M\N’N>
o NN
Cl __
T
0

I NR (400 MHz, CDCl3) & 1.98-2.11 (m, 2H), 3.09-3.17 (m, 2H), 3.77 (d, J = 9.29 Hz, 8H), 5.32 (s,
2H), 6.70-6.77 (m, 1H), 7.04-7.11 (m, 2H), 7.34-7.45 (m, 4H), 8.24-8.31 (m, 1H). [M+H] = 537.0.

14 179. 6-(4-M =AM 2)-9- (I 2] P-2-9)-8,9,10, 11-E| Eg}eto] = 23] 2| = [4' 3" :14,5] € ol = [3,2-
1,2,4]1E8lo}Z2[1,5~c]3 2] 7 ¥-5(6H) -2,

EPA
[

el

o]

Jopes
o N =N

| —

N

/ N

6-(4-HEAHA)-8,9,10,11-E|Eg}tslo| =29 2] =[4',3":4,5]E o =[3,2-¢e][1,2,4] Eg]o}ZFZ[1,5-c]T g g
-5(6H)-< (50 mg, 0.14 mmol), 2-Z=F <2 29 2¢Jd (40 mg, 0.41 mmol)S DMF (2 mL)olA %38t 160 TolA
npo]F Zgo] B 1 AlZF Bt 7tEdY. EES oFsta 923 HPLCE gAste A 33E (30 mg, 39%) <
ATt 'H NMR (400 MHz. DMSO-ds) & 3.08-3.11 (m, 2H). 3.72 (s. 3H). 3.97-4.00 (m, 2H), 4.83 s, 2H),
5.31 (s, 2H), 6.74-6.76 (m, 1H), 6.90-6.91 (d, J = 5.2 Hz, 2H), 7.12-7.13 (m, 1H), 7.34-7.36 (d, J =
5.2 Hz, 2H), 7.69-7.72 (m, 1H), 8.10-8.11 (m, 1H), 8.49 (s, 8.49). [M+H] = 445.1.

Jol  180. 6-(4-WEAWIA)-9-(RZH-2-Ue)-8,9,10,11-HEz}slo| =20 8] %= [4',3':4,5] €| =[3,2-
1,2,4]1E8lo}Z 2 [1,5~c]3 & 7 ¥-5(6H) -2,
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tert-Fg 2-((6-(4-WEAMZ)-5-%4-5,6,10,11-E Eg}ste| =23 2] 2 [4',3":4,5] ] ol = [3,2-e][1,2,4] E¥]

oFER[1,5-c]9 g d-9(8) - E) L E--4-7H5 A e o] E (A 1 13 M= Alzx=H, 75 mg, 0.13 mmol)<
H2k (5 ml) T 4 M dspriolA BaAZY. F53 TFES A2 4 ARE FF wign. = EgES

EEekaL, dEeelA FHskar, ofsteta o HPLC= AARATH AAES WEE (1 al)olA &3AI713L 10% ¥
24 dEYol SAeR AAsHA ol2ugyx] FEA Y AT FHE SAE A5 sl w53
o] Al SEE (33 mg, 530S Atk H MR (500 Miz, DNSO-d6) & 2.56-2.76 (m, 4i), 2.81-2.93 (m,
4H), 2.93-3.00 (m, 2H), 3.11-3.15 (m, 2H), 3.72 (s, 3H), 3.80-3.93 (m, 3H), 5.30 (s, 2H), 6.91 (d, J =
8.30 Hz, 2H), 7.34 (d, J =8.82 Hz, 3H), 8.49 (s, 1H). [MH] = 467.2.

AAle] 181 WA 182= HEZ JiA E2 E Al NFo=2, HAld 1803 FAM BH o2 HEFHY.

AAld 181, 6-(4-H|EA A E)-9-(9) Zd-3-7}1H)-8,9,10, 11-El Ed}slo| =& 02 = [4',3":4,5]E ol =3, 2-
el[1,2,4]Edol&2[1,5~c] 9 Fn-5(6H)-<.
O
o
N

' NMR (400 MHz, DMSO-ds) & 1.80-2.02 (m, 1H), 2.15-2.37 (m, 1H), 2.69 (d, J = 1.88 Hz, 1H), 3.01 (br

s, 1H), 3.09-3.26 (m, 4H), 3.27- 3.50 (m, 3H), 3.52-3.96 (m, 16H), 4.65-4.78 (m, 1H), 4.79-4.89 (m,
1H), 5.33 (s, 1H), 6.89-6.98 (m, 2H), 7.33-7.42 (m, 2H), 8.51-8.56 (m, 1H), 8.68-8.91 (m, 2H). [M+H] =
465.1.

] 1 182. 6-(4-vEAI A )-9- (7 2l dd-4-d W ©)-8,9,10,11-H E&}sle] =21 2] = [4' 3" :4,5]E]ol| :=[3,2-
1,2,4]Eglo}Z&[1,5-c]3 ] Hd-5(6H)-2.

2 A o
[

(S
X
SRS
? XN

N

Q

MR (400 MHz, DMSO-ds) & 1.28-1.47 (m, 2H), 1.86-2.00 (m, 2H), 2.05-2.23 (m, 1H), 2.79-2.94 (m,

3H), 3.18 (br s, 3H), 3.24-3.37 (m, 5H), 3.40-3.59 (m, 2H), 3.75 (s, 4H), 4.25-4.52 (m, 2H), 4.57-4.87
(m, 1H), 5.36 (br s, 2H), 6.88-6.98 (m, 2H), 7.31-7.42 (m, 2H), 8.32-8.49 (m, 1H), 8.52-8.59 (m, 1H),
8.60-8.72 (m, 1H). [M+H] = 465.2.
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AAle 183 & 184= HHZ A EF B Al Aoz, HAld 999 A W e s whEolXY.

el 183, 6-(4-mEAMA)-8,9,10,11-Hl Egtsto] == g [4',3' 4, 5] =[3,2-e][1,2, 4] E]o}E R

[1,5-c]¥2ud-5(6H)-<.

0

A

-N
~ \N
O g

HN

1
H NMR (400 MHz, DMSO-ds) & 3.24 (s, 2H), 3.51 (br s, 2H), 3.75 (s, 3H) 4.39 (br s, 2H), 5.36 (s, 2H),

6.94 (s, 2H), 7.32 - 7.42 (m, 2H), 8.53 (s, 1H), 9.22 - 9.29 (m, 1H). [M+H] = 368.1.

AN 184.  6-(4-WEAWIA)-8,9,10,11-HIEg}Sto| =2 H | = [3',4':4,5] €4 x=[3,2-e][1,2, 4] EFo}E 2

[1,5-c]¥ v H-5(6H)-<.

NH

' NIR (400 MHz, CDCl;) & 3.02 (br s, 2H), 3.35 (br s, 2H), 3.79 (s, 3H), 4.24 (br s, 2H), 5.21-5.36

(m, 2H), 6.86 (d, J =8.66 Hz, 2H), 7.40 (d, J =8.66 Hz, 2H), 8.32 (s, 1H). [M+H] = 368.1.

AAe 185 WA 2156& A QA B2 H Ao X@om, HA 437 {FAR Aoz vhEoizH.

AN 185, 6-(4-mHAA)-8-((4-(F 2 W -4-A 8 A ) A 2] D-1-2) W =D E| o] 2[5, 2-e][1,2, 4] E] o} £ =

[1,5-c]¥ v H-5(6H)-<.

0]

Y

N™ °N \>
\O/©/S\ N =N

I NMR (400 MHz, DMSO-ds) & 1.84 - 2.32 (m, 4H), 3.18 (s, 4H), 3.75 (s, 3H), 4.54 - 4.73 (m, 2H), 4.98
- 5.17 (m, 1H), 5.36 (s, 2H), 6.95 (d, J =8.53 Hz, 2H), 7.41 (d, J =8.53 Hz, 2H), 7.56 (d, J =5.90
2H), 7.82 (s, 1H), 8.56 (s, 1H), 8.76 (d, J =6.65 Hz, 2H). [M+H] = 503.2.

Hz,
8-((4-(2-EF 29 d) I 2-1-d) v )-6-4-H EA A ) E]ol| 1= [3,2-e][1,2 4] EF|o} &2

Al 186.
[1,5-c]¥2ud-5(6H)-<.
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' NMR (400 MHz, DMSO-ds) & 2.89 - 3.34 (m, 4H), 3.75 (s, 7H), 4.46 - 4.91 (m, 2H), 5.37 (s, 2H), 6.95

(d, J =8.66 Hz, 2H), 6.99 - 7.24 (m, 4H), 7.41 (d, J = 8.66 Hz, 2H), 7.66 - 7.93 (m, 1H), 8.55 (s,
1H). [M+H] = 505.2.

AAd 187, 8-((4-(3-ZF o =) H e -1-2)HE)-6-(4-W EA M A ) E] ol :=[3,2-e][1,2, 4] ERJ o} ==
[1,5-c]¥ v H-5(6H)-<.

O

N

ISP S,
~o N

S

I NIR (400 MHz, DMSO-ds) & 2.82 - 3.45 (m, 4H), 3.75 (s, 3H), 3.78 - 4.28 (m, 4H), 4.39 - 4.77 (m,

2H), 5.36 (s, 2H), 6.59 - 6.69 (m, 1H), 6.77 - 6.87 (m, 2H), 6.95 (d, J = 8.66 Hz, 2H), 7.27 (q, J =
8.03 Hz, 1H), 7.41 (d, J =8.66 Hz, 2H), 7.70 - 7.86 (m, 1H), 8.55 (s, 1H). [M+H] = 505.2.

AAle 188, 8-((4-(4-ZF o =od) I H e -1-)HE)-6-(4-H EA M A ) el ol :=[3,2-e][1,2, 4] ERJ o} ==
[1,5-c]¥ v H-5(6H)-<.

I NIR (400 MHz, DMSO-ds) & 2.74 - 3.33 (m, 4H), 3.73-3.82 (m, 5H), 3.83 - 4.23 (m, 2H), 4.41 - 4.89

(m, 2H), 5.36 (s, 2H), 6.95 (d, J =8.41 Hz, 2H), 6.98 - 7.04 (m, 2H), 7.06 - 7.15 (m, 2H), 7.41 (d, J
=8.53 Hz, 2H), 7.60 - 7.96 (m, 1H), 8.55 (s, 1H). [M+H] = 505.2.

AAe] 189, 6-(4-HEAIMA)-9-((3-| = A0 22 d-1-A) W &) E] o = [3,2-e][1,2,4]| EF] o} ZZ[1,5-c] T 2] 1]
H-5(6H)-&.
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I NIR (400 MHz, DMSO-ds) & 3.30 - 3.71 (m, 6H), 3.75 (s, 3H), 4.76 - 4.99 (m, 2H), 5.06 - 5.25 (m,

1H), 5.36 - 5.43 (m, 2H), 6.87 - 7.04 (m, 5H), 7.25 - 7.37 (m, 2H), 7.41 (d, J =8.53 Hz, 2H), 7.70 -
7.81 (m, 1H), 8.53 - 8.69 (m, 1H). [M+H] = 488.2.

AAd 190, 8-((3-(2-ZFQ 2H A oA Eld-1-A) H & )-6-(4-H| EA M E ) E]ol| =[3,2-e][1,2,4] ER]o} £ =
[1,5-c]= & d-5(6H)-=.

—

%5

I NIR (400 MHz, DMSO-ds) & 3.75 (s, 3H), 4.10 - 4.37 (m, 2H), 4.40 - 4.77 (m, 4H), 5.01 - 5.17 (m,

1), 5.35 (s, 2H), 6.94 (d, J =8.66 Hz, 2H), 6.97 - 7.09 (m, 2H), 7.11 - 7.19 (m, 1H), 7.29 (dd, J =
11.54, 8.28 Hz, 1H), 7.40 (d, J =8.53 Hz, 2H), 7.80 - 7.93 (m, 1H), 8.54 (s, 1H). [MtH] = 492.1.

AAld 191, 6-(4-HEAMA)-8-((4-EZ =T F g d-1-D) W e) e =[3,2-e][1,2, 4] Eg]o}ZZ[1,5-¢] ¥ g
] e-5(6H)-2.

I NIR (400 MHz, DMSO-&) & 1.68 - 1.91 (m, 2H), 2.16 - 2.32 (m, 2H), 3.26 - 3.57 (m, 5H), 3.75 (s,

3H), 3.98 (s, 2H), 4.11 - 4.75 (m, 8H), 5.35 (s, 2H), 6.94 (d, J =8.66 Hz, 2H), 7.40 (d, J = 8.53 Hz,
2H), 7.66 - 7.84 (m, 1H), 8.55 (s, 1H). [M+H] = 495.2.

AAld 192, 8-((1,1-HEF 2 2-5-0x 2= 2 [2.4] M e-5-A ) v &) -6-(4-w| A A ) El ol = [3,2-e][1,2,4] E
gotER[1,5-c]¥ 2 n Y-5(6H) -,
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)
~o YN

I NIR (400 MHz, DMSO-d&) & 1.55 - 1.86 (m, 2H), 1.96 - 2.30 (m, 2H), 2.83 - 3.63 (m, 4H), 3.75 (s,

3H), 4.49 - 4.86 (m, 2H), 5.36 (s, 2H), 6.95 (d, J =8.53 Hz, 2H), 7.41 (d, J =8.53 Hz, 2H), 7.80 (br
s, 1H), 8.55 (s, 1H). [M+H] = 458.1.

Al 193, 8-((4-otAME-1,4-T]opA| a-1-) v D) -6-(4-m| S A A ) Bl ol =3, 2-e ][ 1,2, 4| ER]o}E 2 [1,5-
cl9 ] mE-5(6H)-2.

0]
jeg et
o XN

S

"
&/N\fo

I NIR (400 MHz, DMSO-ds) & 1.68 - 2.26 (m, 5H), 2.72 - 3.70 (m, 8H), 3.75 (s, 3H), 4.51 - 4.80 (m,

2H), 5.36 (s, 2H), 6.94 (d, J = 8.53 Hz, 2H), 7.41 (d, J = 8.41 Hz, 2H), 7.81 (br s, 1H), 8.55 (s,
1H). [M+H] = 467.2.

A 194, 8-((1,4-SAAIH-4-D) W &) -6-(2,3-HZEF L Z-4-W EA M Z ) E]of| = [3,2-e][1,2,4] EB|o} £ =
[1,5-c]9] 2" =-5(6H) .

N-—i)
<\O
I NIR (400 MHz, DMSO-ds) & 8.56 (s, 1H), 7.85 (br s, 1H), 7.21 - 7.30 (m, 1H), 6.96 - 7.05 (m, 1H),

5.42 (s, 2H), 4.61 - 4.77 (m, 2H), 3.86 (s, 7H), 3.33 - 3.62 (m, 4H), 3.20 - 3.32 (m, 2H). [M+H] =
461.9.

A 195, 9-((3-(Fto]=FA v E)-3-o] A R-d g d-1-) & )-6-(4-H| SA M Z ) El ol .= [3,2-e][1,2,4] E
golE=2[1,5-c]¥ v d-5(6H)-.
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OH

'H NUR (400 MHz, DMSO-ci) & 0.80 - 0.94 (m, 6H), 1.02 -~ 1.18 (m, 1H), 1.29 - 1.54 (m, 2H), 1.60 - 1.77
(m, 3H), 1.81 - 1.97 (m, 1H), 2.81 - 3.05 (m, 2H), 3.20 - 3.54 (m, 6H), 3.75 (s, 3H), 4.57 - 4.86 (m,
2H), 5.30 - 5.51 (m, 2H), 6.95 (d, J =8.53 Hz, 2H), 7.43 (d, J =8.41 Hz, 2H), 7.68 - 7.77 (m, 1H),
8.56 ~ 8.67 (m, 1H). [MHH] = 496.2.

lell  196.  8-(((2,2-t]HEH Eg}ate] = 2-2H-7] &-4-%) (o &) opv] =) ] & ) -6~ (4-Hl| A A ) E] o 2= [ 3, 2-
1,2, 41 Eg]obE2R[1,5-c] T W d-5(6H)-.

EPA
[

el

N

' NMR (400 MHz, DMSO-ds) & 1.03 - 1.30 (m, 9H), 1.46 - 1.77 (m, 2H), 1.83 - 2.06 (m, 2H), 3.01 - 3.33

(m, 2H), 3.48 - 3.69 (m, 2H), 3.72 - 3.81 (m, 4H), 4.57 - 4.80 (m, 2H), 5.28 - 5.44 (m, 2H), 6.94 (d,
J =8.53 Hz, 2H), 7.40 (d, J =8.53 Hz, 2H), 7.90 (br s, 1H), 8.56 (s, 1H). [M+H] = 482.2.

14 197. 9-(( € ((el Esto] =2 -20-3] &-4-) v & ) ol i) W & ) ~6- (41| F A il 2 ) E] of 1= 3, 2~
1,2,4]1Eglo}Z 2 [1,5~c]13 8] 7 ¥-5(6H) -2,

X
N7 NN
el i\g
NN

0

' NMR (400 MHz, DMSO-ds) & 1.16 - 1.31 (m, 5H), 1.58 - 1.80 (m, 2H), 2.14 - 2.29 (m, 1H), 3.03 - 3.40

(m, 6H), 3.75 (s, 3H), 3.82 - 3.91 (m, 2H), 4.62 - 4.75 (m, 1H), 4.79 - 4.91 (m, 1H), 5.30 - 5.50 (m,
2H), 6.95 (d, J =8.66 Hz, 2H), 7.42 (d, J =8.53 Hz, 2H), 7.78 (s, 1H), 8.67 (s, 1H). [M+H] = 468.2.

qd 198. 8-((E ((HEgslo]l=2-20-3 #-4-d) W &) o}n] o) W & ) -6-(4-H FA ¥l &) E] ol .= [ 3, 2~
2,41E8lo}Z£2[1,5-c]3 2l n| ¥-5(6H)-<.

EPA
[

]
elll

)
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I NMR (400 MHz, DMSO-ds) & 0.97 - 1.35 (m, 5H), 1.46 - 1.74 (m, 2H), 1.84 - 2.06 (m, 1H), 2.81 - 3.07
(m, 2H), 3.09 - 3.33 (m, 4H), 3.74 (s, 3H), 3.77 - 3.86 (m, 2H), 4.66 (br s, 2H), 5.30 - 5.48 (m, 2H),
6.93 (d, J =8.53 Hz, 2H), 7.40 (d, J =8.41 Hz, 2H), 7.89 (s, 1H), 8.56 (s, 1H). [M+H] = 468.2.

o 199. 6-(4-HEA W) -9-( (W e ((B| Eg}3to) =2 -20-3] &-4- ) W & ) o} 1| 1= ) W & ) E] o] - [ 3, 2-

] ol
1,2,4]E8lo}Z2[1,5-c]3 & uH-5(6H)-2.

AP
[

e]

o}

rl

-N

[ j N N \>

~ \N
(0] g7

MR (400 MHz, DMSO-dy) & 1.16 - 1.33 (m, 2H), 1.64 - 1.77 (m, 2H), 2.13 - 2.31 (m, 1H), 2.78 (br s,
3H), 3.05 - 3.42 (m, 4H), 3.75 (s, 3H), 3.83 - 3.93 (m, 2H), 4.53 - 4.67 (m, 2H), 5.30 - 5.51 (m, 2H),
6.95 (d, J =8.53 Hz, 2H), 7.42 (d, J =8.53 Hz, 2), 7.77 (s, 1H), 8.65 (s, 1H). [M+H] = 454.2.

24~ E A ) -8-(((2R,65)-2,6-H WP ZE 2] =)W &) Elol| =[3,2-€][1,2,4]1 E

AR 200, 6-(2,3-TZFQ
golE=2[1,5-c]¥ v d-5(6H)-.
P
F -
O
O s =N
[ _

-

(0]

/,"

I NIR (400 MHz, CDCl;) & 8.31 (s, 1H), 7.67 (s, 1H), 7.14 - 7.22 (m, 1H), 6.70 - 6.79 (m, 1H), 5.44

2H), 4.41 (s, 2H), 3.97 - 4.09 (m, 2H), 3.90 (s, 3H), 3.76 - 3.87 (m, 1H), 3.44 (d, J = 11.42 Hz,

2.42 (t, J =11.29 Hz, 2H), 1.24 (d, J =6.27 Hz, 6H). [M+H] = 476.0.
E)HE)-6-(3-FF L2 4-WEA WA Elol| 1=[3,2-¢][1,2,4] EF] o}

(s,
2H),

AAd 201, 8-(((2R,69)-2,6-tjH|d R Z
Z=2[1,5-c]F g H-5(6H)-=.
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I NMR (400 MHz, CDCl3) & 8.33 (s, 1H), 7.67 (s, 1H), 7.20 - 7.27 (m, 2H), 6.95 (t, J = 8.53 Hz, 1H),

5.33 (s, 2H), 4.43 (s, 2H), 3.98 - 4.11 (m, 2H), 3.88 (s, 3H), 3.46 (d, J =11.42 Hz, 2H), 2.45 (t, J
=11.17 Hz, 2H), 1.25 (d, J =6.27 Hz, 6H). [M+H] = 457.9.

A 202, 8-(((2R,69)-2,6-tHE R Ze ) HE)-6-(2-FF L 2-4-wEAH A )El o =[3,2-€][1,2,4] Eg] o}
Z=2[1,5-c]F ] Hd-5(6H)-=.

I NMR (400 MHz, CDCl3) & 8.34 (s, 1H), 7.70 (s, 1H), 7.41 (t, J =8.60 Hz, 1H), 6.61 - 6.73 (m, 2H),

5.45 (s, 2H), 4.41 (s, 2H), 4.04 - 4.16 (m, 2H), 3.80 (s, 3H), 3.43 (d, J =11.29 Hz, 2H), 2.43 (t, J
=11.17 Hz, 2H), 1.25 (d, J =6.27 Hz, 6H). [M+H] = 458.9.

Ao 203, 6-(4-H| =AM A )-9-((((H Eg}slo| = 2-20-3) &-4-) v & )olm] = )W &) El o 1= [3,2-¢][1,2,4] EF]
o}Z R [1,5-c]T g n T-5(6H)-.

e

S

o)
NJ\N’N\
N

HN
CS

' NMR (400 MHz, DMSO-d;) & 1.02 - 1.19 (m, 2H), 1.54 - 1.68 (m, 3H), 2.37 - 2.43 (m, 2H), 3.25 (t, J

=11.11 Hz, 2H), 3.74 (s, 3H), 3.81 (dd, J = 11.23, 3.58 Hz, 2H), 4.01 (s, 2H), 5.34 (s, 2H), 6.93 (d,
J =8.53 Hz, 2H), 7.25 (s, 1H), 7.39 (d, J =8.53 Hz, 2H), 8.53 (s, 1H). [M+H] = 440.2.

AR 204, 6-(4-FEAAA)-8-((ME (B Eg}élo] = 2-2H-3] F-4-U)olu| =)W &) E] o] [ 3, 2-e][1,2,4] E & o}

=

Z=2[1,5~c]¥ g Hd-5(6H)-2.
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I NMR (400 MHz, DMSO-ds) & 1.60 - 2.06 (m, 4H), 2.61 - 2.76 (m, 3H), 3.31 (t, J =11.73 Hz, 2H), 3.42

- 3.59 (m, 1H), 3.75 (s, 3H), 3.96 - 4.05 (m, 2H), 4.48 - 4.81 (m, 2H), 5.37 (s, 2H), 6.94 (d, J =

8.66 Hz, 2H), 7.41 (d, J = 8.53 Hz, 2H), 7.88 (br s, 1H), 8.56 (s, 1H). [M+H] = 440.2.
A 205, 6-(3-FEEA4-ZF 2 A)-8-(((2R,65)-2,6-tHEd 2 Z ] =) E)El o =[3,2-e][1,2,4] Eg]o}
Z=2[1,5-c] g H-5(6H)-=.

I NIR (400 MHz, CDCl3) & 8.33 (s, 1H), 7.67 (s, 1H), 7.57 (dd, J =6.78, 2.26 Hz, 1H), 7.35 - 7.44

(m, 1H), 7.16 (t, J = 8.60 Hz, 1H), 5.34 (s, 2H), 4.42 (s, 2H), 3.97 - 4.10 (m, 2H), 3.45 (d, J =
11.42 Hz, 2H), 2.43 (t, J =11.23 Hz, 2H), 1.25 (d, J =6.27 Hz, 6H). [M+H] = 461.9.

AAd 206, 8-((1,1-T2AZE] QT Z 2] ) 8)-6-(4-T| EA M2 E] o = [3,2-e][1,2,4] ET|o}EZ[1,5-¢] 9 2]

v Y -5(6H) .

&/§§O
O

' NMR (400 MHz, DMSO-ds) & 2.96 - 3.04 (m, 4H), 3.10 - 3.17 (m, 4H), 3.74 (s, 3H), 3.99 (s, 2H), 5.33

(s, 20), 6.93 (d, J =8.53 Hz, 2H), 7.40 (d, J = 8.41 Hz, 2H), 7.51 (s, 1H), 8.49 (s, 1H). [M+H]
460.1.

Al 207, 6-(3-2FLEA-MEAME)-8-(LE e v ) E ol (3, 2-e][1,2, 4] E2]o}E 2 [1,5-c] ¥ 2] d -
5(6H)-.

- 137 -



S=50 10-2087756

'H VR (400 Mz, CDCls) & 8.31 (s, 1H), 7.62 (s, 1H), 7.21 - 7.27 (m, 2H), 6.95 (t, J = 8.53 Hz, 1H),
5.33 (s, 2H), 4.33 (s, 2H), 3.97 (br s, 4H), 3.89 (s, 3H), 2.97 - 3.25 (m, 4H). [MH] = 429.9.

Al 208, 6-(2-EFLEA-MEAMA)-8- (L Ee] D) E el =[3,2-e][1,2,4] E2]o}E R [1,5-c] ¥ 2] d -
5(6H) <.

I NMR (400 MHz, DMSO-ds) & 8.55 (s, 1H), 7.66 - 7.86 (m, 1H), 7.38 (t, J =8.91 Hz, 1H), 6.92 (dd, J

=12.49, 2.45 Hz, 1H), 6.77 (dd, J = 8.60, 2.45 Hz, 1H), 5.37 (s, 2H), 4.47 - 4.78 (m, 2H), 3.87 -
4.11 (m, 2H), 3.76 (s, 5H), 2.88 - 3.17 (m, 4H). [M+H] = 429.9.

AAd 209, 6-(3-FRE2A4-FF2WMA)-8-(ZZFx=vE)Ed[3,2-e][1,2,4] EZ|o}ZZ[1,5-c]F 27| d-
5(6H)—=.

I NIR (400 MHz, CDCls) & 8.33 (s, 1H), 7.69 (s, 1H), 7.56 (dd, J =6.78, 2.13 Hz, 1H), 7.35 - 7.44

(m, 1), 7.16 (t, J = 8.53 Hz, 1H), 5.35 (s, 2H), 4.44 (s, 2H), 3.95 - 4.06 (m, 4H), 2.88 - 3.56 (m,
4H). [M+H] = 433.8.

o 210, 6-(2,3-UEF L 2-4-mEAHA)-8-((HE((3-HEE A e-3-D) WD) o}m] ) & ) E] ol .= [ 3, 2-
2,41E8lo}Z£2[1,5-c]3 2l n ¥-5(6H) -,

=

Al }\‘I
[1

el

)
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1H NMR (400 MHz, CDCls) & 8.35 (s, 1H), 7.76 (s, 1H), 7.16 - 7.27 (m, 1H), 6.68 - 6.82 (m, 1H), 5.47
(s, 2H), 4.42 - 4.55 (m, 6H), 3.91 (s, 3H), 3.37 - 3.44 (m, 2H), 2.72 - 2.77 (m, 3H), 1.60 (s, 3H).
[M+H] = 475.9.

AAle] 211, 6-(4-vEANA)-8-((((-HEZAHE-3-d)dE)oln] ) HE)E]ol| =[3,2-¢e][1,2,4| ER|o}E =
[1,5-c]9] 2] v &-5(6H)-=.

O

HONMR (400 MHz, DMSO-ds) & 1.28 — 1.36 (m, 3H), 3.22 - 3.31 (m, 2H), 3.75 (s, 3H), 4.19 - 4.59 (m,
6H), 5.37 (s, 2H), 6.94 (d, J = 8.53 Hz, 2H), 7.40 (d, J = 8.66 Hz, 2H), 7.80 (br s, 1H), 8.55 (s,
1H). [M+H] = 426.2.

Ao 212, 6-(2,3-HEFF L Z2-4-HEAMA)-8-((3-3lo] =F Aol A | H-1-A ) W& ) E] ol 1= [3,2-¢][1,2,4] EF]
oFEFR[1,5-c] ¥ #HH-5(6H)-.

I NIR (400 MHz, DMSO-d&) & 8.55 (s, 1H), 7.82 - 7.89 (m, 1H), 7.21 - 7.29 (m, 1H), 6.96 - 7.04 (m,

1), 6.09 - 6.27 (m, 1H), 5.40 (s, 2H), 4.63 (br s, 2H), 4.37 - 4.52 (m, 1H), 4.15 - 4.33 (m, 2H),
3.81 - 3.96 (m, 5H). [MHH] = 433.9.
Al 213, 6-(2-FF R 2AA-HFAMA)-8-((3-sFo] =5 A opAl B T -1-d) W) Bl ol 223, 2-e][1,2, 4] E2]o}&

2[1,5-c]7 m H-5(6H) <.

' NMR (400 MHz, DMSO-ds) & 8.54 (s, 1H), 7.83 - 7.89 (m, 1H), 7.37 (t, J =8.85 Hz, 1), 6.92 (dd, J

=12.49, 2.45 Hz, 1H), 6.76 (dd, J = 8.66, 2.38 Hz, 1H), 5.36 (s, 2H), 4.64 (br s, 2H), 4.39 - 4.51
(m, 1H), 4.17 - 4.31 (m, 2H), 3.89 - 3.99 (m, 2H), 3.76 (s, 4H). [M+H] = 415.9.

Aol 214, 6-(2,3-HEF 24w S A )-8-((HHEetr =) e ) ¥l ol =3, 2-e][1,2, 4] ER]o}E2[1,5-
cl9 2 v P-5(6H)—=.
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F O
O
\O S N \N
N—
/

' NIR (400 MHz, CDCl;) & 8.30 (s, 1H), 7.74 (s, 1H), 7.15 - 7.24 (m, 1H), 6.69 - 6.79 (m, 1H), 5.44
(s, 2H), 4.51 (s, 2H), 3.89 (s, 3H), 2.89 (s, 6H). [MHH] = #HZHA] 5.

AAld 215, 9-((HolAXZHolu| ) wE)-6-(4-HEA M A ) Elo| :=[3,2-e][1,2,4] E&]o}ZE2[1,5~c]F g7 W~
5(6H)—=

' NMR (400 MHz, DMSO-ds) 6 1.33 (d, J =6.40 Hz, 5H), 1.41 (d, J =6.65 Hz, 5H), 3.75 (s, 3H), 3.77 -

3.85 (m, 2H), 4.81 (d, J =5.65 Hz, 2H), 5.39 (s, 2H), 6.95 (d, J =8.66 Hz, 2H), 7.43 (d, J = 8.53
Hz, 2H), 7.75 (s, 1H), 8.68 (s, 1H). [M+H] = 426.2.

AAe 216 AHEF A BE H A Fo=, HAA 829 FAE WA R wEoHH.

A A 4 216. 6-(4-v S A WA )-10-((H Eg}slo]| = 2-20-7 &-4-d ) v &)-8,9,10, 11-H Eg}slo| =239 2] &=
[3',4":4,5]E]o%[3,2-e][1,2,4]Edo}Z2[1,5-c] T d-5(6H)-<.

(@]
X,

\O s > \N

N

' NMR (400 MHz, CDCl3) & 1.35 (qd, J = 12.30, 4.39 Hz, 2H), 1.62-1.73 (m, 2H), 1.93 (ddt, J = 15.04,

7.51, 3.84, 3.84 Hz, 1H), 1.98-2.09 (m, 2H), 2.91-3.05 (m, 4H), 3.18-3.28, (m, 2H), 3.34-3.47 (m, 2H),
3.78 (s, 3H), 4.01 (dd, J = 11.42, 3.51 Hz, 2H), 5.28 (s, 2H), 6.86 (d, J =8.66 Hz, 2H), 7.41 (d, J =
8.53 Hz, 2H), 8.27 (s, 1H). [M+H] = 466.2.

ANd 217 AAF AN B2 F A} Ao, A 995t AAR BH o Tl

A A] o 217. 6-(4-HEAHA)-6,8,9,10,11,12-NA}slo| =2 -50-[1,2, 4] EgJo}ZZ[1",5":1',6' |9 | &
[5',4":4,5]E]o| =[2,3-c]o}A] T -5-<.
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I NIR (400 MHz, DMSO-ds) & 1.68 - 1.78 (m, 2H), 3.03 - 3.13 (m, 2H), 3.37 - 3.44 (m, 2H), 3.74 (s,

3H), 3.85 - 3.92 (m, 2H), 5.29 (s, 2H), 6.92 (d, J =8.53 Hz, 2H), 7.36 (d, J =8.53 Hz, 2H), 8.50 (s,
1H). [M+H] = 382.2.

Ao 2182 AAEE AA EF H A Aoz, HAld 433} {FARE HA oz e,

AAJe] 218, 11,11-HEF 2 2-9-0] A F-H-6-(4-H EA| M4 )-8,9,10, 11-H| Eg}sto| =23 2] = [4',3" 14, 5] E] o =
[3,2-¢][1,2,4]Ed]o}Z=[1,5-c] ¥ & 7] H-5(6H)-

O

spe
O s =N

)

' NMR (400 MHz, DMSO-d;) & 0.88 (d, J =6.40 Hz, 1H), 1.79 - 1.95 (m, 1H), 2.37 (d, J =7.28 Hz, 2H),

F
F

3.19 (t, J =11.86 Hz, 1H), 3.74 (s, 3H), 3.77 - 3.83 (m, 2H), 5.36 (s, 2H), 6.93 (d, J = 8.53 Hz,
2H), 7.38 (d, J =8.41 Hz, 2H), 8.52 (s, 1H). [M+H] = 460.2.

AAe] 219 € 220 AAES NA B E A} XFtoz, Ao 999} FAIGE WAoo 2 wrEo(FH ),

=

219. 11,11-9EF 2 2-6-(4-v 5A W14 )-8,9,10, 11-H Egsto| =29 2] = [4',3" 14,5 E ol =3, 2~

A A o
[1,2,4]E8]0}Z2[1,5~c]3 2] " ¥-5(6H)-&

el

HN

' NMR (400 MHz, DMSO-ds) & 3.75 (s, 3H), 3.80 - 3.91 (m, 2H), 4.29 - 4.39 (m, 2H), 5.40 (s, 2H), 6.94
(d, J =8.53 Hz, 2H), 7.39 (d, J =8.66 Hz, 2H), 8.55 (s, 1H). [M+H] = 404.2.

AA] 220, 6-(4-WEAWIA)-8,9,10,11-HIEgsto| =2 H | =[3',2':14,5] €4 x=[3,2-e][1,2, 4] ETo}E 2
[1,5-c]¥ 2 v e-5(6H) -

0
jepes
‘\o IS SN

HN
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I NIR (400 MHz, DMSO-&) & 1.78 - 1.90 (m, 2H), 2.84 - 2.91 (m, 2H), 3.13 - 3.25 (m, 2H), 3.74 (s,

3H), 5.25 (s, 2H), 5.91 - 5.98 (m, 1H), 6.92 (d, J =8.53 Hz, 2H), 7.32 (d, J =8.66 Hz, 2H), 8.44 (s,
1H). [M+H] = 368.2.

PDE1b SA] #H7A
A4 =3

PDE1b &A= IMAP TR-FRET AAdl o8] =A4=ict. IMAP TR-FRET PDE #HAL &9 F%, ZREW, cAP
T cGMP 71, DMSO WA E lFdle]d Akl tisl] =4 shk= o).

18 3olE 1536 ¥ Z#olE (Corning)d] Z+zte] e 10 U/mL ZEEH 2 2.5 mM CaCl, (Sigma Aldrich)<

E38Fsl= 2.5 L IMAP BSA ¥FS k= (Molecular Devices, Sunnyvale, CA) %¢] 250 pg A&o] A=3 NH-T
o GST el 71 <1ZF PDE1b &4 (BPS Bioscience Cat # 60011, San Diego, CA)E #ulatqich. hers] AR e
gk & 30 nL =S ZHAIZ (Kalypsys) 1536 & (Pintool)S ARE3Fe] DMSO F<] 1 mM 252 HE &
o= Hrtedvh. &9 ] OJEZ A2dA 58 Fet QfHoldEta, 200 nMe HEF wEE Y8 1.5 LY 533
oM 5-7H& 1 ZZo Al (FAD-22- ¥ cAMP (Molecular Devices, Sunnyvale, CA)E Eujalsict. 711eks] A4l
T3 =, ZHolEE /\‘ioﬂ/ﬂ 30 &t SlHleldstltt. AAS ZH7he] dol ial] 5 L INAP A3 A °F/Th
25 (Molecular Devices, Sunnyvale, CA)E H7}IEo=2H FIAIHT.

-

EN

R}
2
lm
il

2 2204 1/\]{} ol FHlol AEtar, HE2A (Viewlux) WU RE Zdol|E #HE7] (Perkin Elmer) 2ol
. 7195 DUGLL ZBEIE AFR3Ee] AF=A)7]AL 490/10 nm D 520/10 nm ZEE A}&sle] =A==
AEsIAtt. olojA, F&A 2 FA9 HE&E AT

Ag 24

2
"

it

_(:»‘L

38

o

ECso AFS H38ll, 84 Y=B+(T-B)/1+10((LogEC50-X)xHill 7]&7]) (o714, Y= % &/dola, B HA % &

Sola, T H % §&olx, X= FE tgolx, Hill 71€7)= 7127] Q4 & Hill Aolthoz A
A= SA B S3-0ks 9] HlAdE g9 A4S o83t % a8 U dHe SFE TR #;uS =
a3k, ECyp &2 Al % E&9] AWre oA L2 SHEAL.

Az

(<3

F+= PDEIb 243 ddste] shehd (D] dhghzel Wigk X = A s Ak (pECy) ol =9 e (-
log)E WERdT.

I'DElb A4 iz

(DEE;@)

> 7 29, 31, 38; 34, 35, 86, 37, 38, 39, 40, 41; 44, 45, 46, A7, .48, BO,
51, B2, 53, 54, 55, 56, HY, b8, 59, €0, 61; B2, B3, 64; 65, 66, 67

65, 89, 70. 71, 73. 74, 75, 80, 90, 103, 104, 105, 106, 108, 109.
110 101 003y Tss T 116y 117 18y 119, T1a0; TG 193 128
125, 126, 127, 128, 129, 130. 131, 132, 133, 134, 135, 136, 137.
138, 139, 140, 141. 142, 143, 144, 145, 146, 147, 143, 149, 150.
156, 157, 158, 159, 160, 161, 162, 164, 165, 166, 16V, 168, 169,
170, 171, 172, 173, 174, 175, 179, 186, 1587, 189, 191, 193. 194,
199, 201, 202  203. 205, 206, 207, 209, 217 210 220

6-7 & 8y By 8 9 1y Ib, 1¥y 22y 23; 23 26, 2F; 28, 30; .32; 42y 43,
49, 12, Toy T7, 78, 79y 82, 83 84y 85; BY, 88; 91; 93, 94, 95; 10I;
102, 104, 107, 114, 124, 151, 152, 163, 180, 181, 182, 183, 154,
185, 188, 192 195. 197, 208. 210, 211. 212 213, 214 215 218 221

56 I; By 00 12y 13; 18y 18, 18, 30y 24; 31 &6, 89, 83y 86, 0¥ 98,
100. 153, 155, 176. 150, 196, 195, 200, 204
£5 & T M 2% 98, 39Ty B, 216

s+3&9] PDE1 A4

AR =2
2 o] sgtEe] Aeide Aok AxF A3 PDEE AFEste] Ald#d &4 A (BPS Bioscience) 02 5
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Atk 4] A3 stE A=Y AlE2E A &5 F9 10% DNSOE AF&38te] Alxsta, EE vhe-
B 3o DNSOS] HE H=7F 1% o|== 5uL9 IAES 50pL WHEEe) Hrkskn.

F v PDE AR EH ) 100nM FAM-cAMP, B+ 100nM FAM-cGMP, A)=3%F PDE &4 2 Ad 33&& 23
3= 50 ul EFE ZoA 608 EQF A2 A G335t}

a4 8RS %, 100 ple] A% &9 (AFA gJAAE 2= AFAL 1:100 s d)S 77 vkEEd H7ts)
k1 A g5kl

I AEE 485 nme] oJ7] # 528 nme] WEo|A E|ZF QI YE (Tecan Infinite) M1000 wlo]a 2 ZolE
&3t S35k

it ot
N
1ﬂ1

~

PDE 24 545 779 koA olgom ity &3 F=s HXE w286 (Tecan Magellan6) AZE
& AHgste]l g ddoR deAid. I3 13 ARES HHH RZE] Tzt Zes (Graphpad
Prism)& A&atol EAagitt. Zbzbe] A5 AlEA seE %ZH oH 4 | (FPo)ol 100% o= 4o

7}
t}. = &xﬂé}oﬂﬁsﬂ A 9= ?i“—]‘: A g = (FP—FPb)/(FPt—FPb) x 100% (4714, FP= 5}?}% 28k

ICso AlRHE 98, 82 Y=B+(T-B)/1+10((LogEC50-X)xHill 71&7]) (714, Y& % &4d°la, B A ¢ &
gola, T Hul % BAelu, X SFHES) Ugeli, Hill Z147]E 7187 A% EE Hill Agelthow 4
AEe S mope] §P-ure FAe MAY 7 AL olgsel & BY U U9 AP FEe g2 =
YA 100 GE Aol & BHS| ARE oA SER 3HHUL.

o o] oAlA sHekE PDE1 &4 o (A= oluAIRh) @e thE PDE siEE] 7]he] o)A tis A
AL JeERTh. 3, odA]A 33HE-S PDEla 2 PDElco] Hl&l PDEIbel thaf Bl & SolA4S Yehigic).

BEFH AA

w 7lEE ] AEehd Adafdel o v dwE Zolt. ol&
7= 2 Tl MeE Aldste = Aol ofd ﬁﬁi ol &l ¥t

il

Aleli= A o AIH QL Ao RAM el A

A A9 1
7191 4] ti¥k PDEIBY] siRNA WiAE =029 Qg

FEAAMY 719 Aol pdelbe] o] RNA Hdoz HIIEHAL. odF 59, & (Peters et al., 2009,
Genes Brain Behav. 8, 320-329)& #x3lty. 1 A3}, FTEAA Y pdeipd] siRNA-mi7lE A7} &z 7]
9L AAA (EA) 719e 23t ) FEY AV 719s AT

Azt

siRNA

WA, F9 v-¥¥ " siRNAE 72 (Neuro) 2a AXE AFE3te] Al TWolA pdela B pdelb Hth-ol thsf
Al A3t Th. siRNAS BLAST ZAbel] & gl = wke} o] Pdel o]A&Fel s Eo]ﬂo]mq F71¢] siRNAZ}
pdelb mRNA FF& HAA7IE=H &5 HEen, 718 AAW S48 S 98 AU, 3 A
= HHAS AN Y stetzew waEd BAW S5 siSTABLE siRNA (Dharmacon Inc., Lafayette,
USA) & AHE3SIYr. pdelb-6 siRNA Al 7hehe] A EL 5'-GCUACAUGGUGAAGCAGUU-3' o] $it}. Hl-%A dlzx=+
siRNA Al 7here] A E L 5'-UAGCGACUAAACACAUCAAUU-3' o] A t}.

A

Za-A <3k (young-adult) (12-165+%) C57BL/6Jax (Jackson Laboratories) % w25 EWA Z A3}
3] AF&3}ar, C57B1/6NTac (Taconic Farms) vPh-$-225 &2 F¥ st ARSI, Z2A], w28 X5+
A §Eld aFoeR 7R (buke] mh2r), 12:12 AJZRe] ub-wk Frlo fAIAAT. AFE 4 5719
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gk AeEadS A 7 F, 2 E AY 77 s 1 S TR, vk SHEAY AEE
W2 Aeslis YR &4 2 ES& W), oEe Z YR AY (NNI: National Institutes of Health) A3

Bo 273t 2 24 243 RFEE 93], vh9-29 djul v-% 43} £ Pdelb siRNAZF Y ESATE. siRNA
FAFE A8, v-2E 20 mg/kg oMHIERICZ wpFHAI7|aL, 33-Al0]X] Jto|E AEEtE ALEste] Ydow B
& Ffnt2 (FF: A=—1.8 mm, 1.2 mme] Zlo]o] thall L=+/-1.5mm) =¥ A== (FF: A =-1.58 mm, 4.0 mm9
Zlolol sl L = +/-2.8 mm) ©]23}9t} (Franklin and Paxinos, The Mouse Brain in Stereotaxic
Coordinates. Academic Press, San Diego 2003). <% 3% ¥ 5 x| 94 of, & 5% 53722 0.5 1
g/nlE A= 6 G 22 kDa AF Zjogdo]dl (Fermentas)®t &£3HE siRNAE FAMSIITH. A2 A
10 Qltdlold 5, Zejolddl FHol| o& mo]laz-FAr]d AZdR F9) MaatE gl 4749 sjutz 2
nlE FARIITH. 5588 ~EdAE AL ES A AT

& 3W9] siRNA 91 39| 7Izkell AA et (1 pg siRNA/aivE/ QD). vk pFA P siRNA FAF 5
3ol FHAE I 2443 T AFHAT. AE AP 39 F AANEHJTE. o] gk kS dfutel A e siRNA FHth
ol Wik sAdx Ao 71xste] dYEAe™, o] He] AFelA siRNA FZE ol 9§ FHA-HrE2 (NS
A HAEEY Fdel HEs Ao Yebgy] witeltt. dE Eo, ¥ (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)& #x3t}.

oo

5
=
A

EX %A%

—L

1

Falzx TE ZA}E BES W-27 (FF2A A, 09T e de =23 g &S ol FdE 37 (24
25, CS)E QAL S g5A7le A g9 dHolt. $d w93 vl =&Y v Ag, 23td 5=
S XA (freezing) e ETT thgs 214 FX S Yeldt. o & £9], &3 (Fanselow, 1984,

Behav. Neurosci. 98, 269-277; Fanselow, 1984, Behav. Neurosci. 98, 79-95; Phillips and LeDoux, 1992,
Behav. Neurosci. 106, 274-285)< 3Fz3ht),

A 23 dE-FU1skE SkeE vUleke A 71EE EARskEd ol &HSIT. AE 5o, w3
(Phillips and LeDoux, 1992, Behav. Neurosci. 106, 274-285; Kim et al., 1993, Behav. Neurosci. 107,
1093-1098)= 2t vho- 5 AEA A O] A2 g wud 208 F9 ok djvk 3oH-svl AR
e s A Ao Aged Wik S5 Agedtt. dE 5o, &% (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.
Neurosci.112, 863-874)& =2t FAIMoR, sjrte] FHSF WM (FRH WU obd)2 wHA TX&
2A AEAReH, ol 1) vk FHA lold] e BEAelt A g A daAE 2%
g

S|
2]
A gaL 2) Fd Sk sivkel FA stol A ml-sfvul Alaslo] A 23EE AT 4 v AS v

WA A8t dvl-oEA] g 2 7] gist gokd Edde] F upg-o] AEFRQ Aol S A}
st=dl s A_HAT. 98 Eo), 7] 23S #x3d): Bourtchouladze ef 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.

PG ol S FE F o) wiel, B xss @zt 7o 9 B sl o
AA o atoju=s Ao Aedhe Asketl 5ol w&skltt. oE &, & (Kim et 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)& ZFZ3stt}. 8t Aoz A, #9W% 13}

£ Ed J1e YA D RS FA4) 9B Fosked Hold Rag AT,
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T2EF
AFsAT. dE 5o, &3 (U.S5.2009/0053140; Tully et al., 2003, Nat. Rev. Drug Discov.

Bourtchouladze et al. 1998, Learn. Mem. 5, 365-374)< F=x3ith. weba, B oo Fwl
3 (Bourtchouladze et al., 1994, Cell 79, 59-68)0l 7|<¥ wie} 7ro] F=83}3ic).

o ATES Ix e 2x (S-US AA7IE o83 Fdo] opd vhe-2olM FHW (oFdd) 7]oS =gt
2 7
q

Assty FE Z713 A28 (Colburn Instruments)S FW#  ZA3}] AlE
Associates) & =4 FxE Z713} ;\]_35}04;} w258 273 AW T
w-2AS (5o ANE7 tFo s AdEdnt (0.6 mA, 2 s AS). R B-=A T (=] ZgA) 30 s o
Ak, oofA, U}-Ori—g‘ o]5¢ E-9-g 2 EErWTE 7194 24 h (

| %9] 3

A 7198 Arrshr] 8, ZEd FF5S vt FEEHGY Aol 1x9

=4 z4s3t

=4

T4 FE A=, AZE 11F0] (S T899 UCS Al AtolE B39st=, &2 (Pavlovian) Z713ke] o &
ook, wela, €S 2 1S+ &4 1F8d & =X &A 21711, ] o dAIH BA9 7192 sin A
AT gde a7 3}, 9= S0, &8 (Knight et al., 2004, J. Neurosci. 24, 218-228)<% Zx3it},

=2 238k €S9 US 7he] ARk ztAe] F7hgtel el AA o o9t «E E°f, C57BL/6 U}“ﬁ’*"‘:‘ CS
ok US Abole] &4 4ol 60zETE AW F4 X3 7S By, ¢d& 501, U.5.2009/0053140& gt
3, ol AT ol 719 E£Ao] vhe-AE SjviilA kel &4 AR PRI Wi’ s1RNAi 22 Al
ZRe 5 dvia Y=ttt (Peters et al., 2009, Genes Brain Behav. 8, 320-329). A¥Ho=w &2 %4
st AL Fuk-oEH 71oS FAATE SeEe $YS AEshs WS ATdd.

o

2 %ﬂ_?oﬂﬂm AAH 719 FHE 60 s 4 HFoz Td (S-US AR5 ol &ste H EAY. 2 AFE
8, EstE v~ O Fx 278 Gu7k AFEE AT (Med Associates, Inc., VA; Bourtchouladze et
al., 1994, Cell 79, 59-68; (Bourtchouladze et al., 1998 Learn Mem. 5, 365-374). @] nlL-2Z2 75
dBell A 20% F<F A&E = 2800 Hz B(tone) ] &7 A5& 7M7) A 28 &< 2143 Ao Tk, B

A 60% F, 0.5 mA £33 F27 A= (1S)S 22 5 52 ALssich. AWolA] F719 302 &, n5-
£ o9 & $EE EE .

Zzte] g 2o WA F (preCS), ololA 2028 E AACS), oleiH F7be] 30&el WA F (post-
(= Adsgrh. Fd o} FUAF Yo, whead 47 AR ¥
% wol & 7H% Adskart. 2zt ggel Aol FYHch. 4

Eo|z¢l ZgA whg-o] F7]|E (S THAOZHE preCS Ty (H]-E0]4)S FAFFo2ZHN ALt (CS -
preCS)
A &4

=
=
3
<
=
il
r
X
A
9%
e
X
>
i
rr
=
tlo
2
o
ol
=l
ol
i)
Sz,
>
W
bt
o)
2
>
lo,

(<)
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ofgt (&-Fdh) 93 719S f=sk7l #8219 CS-US Aslvle wE T 2skE AYFAl, pdelb
SIRNA-FAbEL wh-2=, W= 48 siRNA-FARE vhg-29) Hlalste], A 2443F & FojahA shde sz

3 719

fr AL, 17119] CS/US 37 % 60-s &4 pAeR £H 2sw NYA, pdeld siRNA-FAHE vhf-223 )

Ae 24 71908 Byt (& 2). dHE =2 ANOVAE £-93F A %o 9% X8 (treatment-by-trial) A&z

< tehyolTh (p < 0.05). WF ¥4 pdelb siRNA B tx w927 T A& A o] Eo2 ZAHU
3

©5 e ((CS: p = 0.13, preCS: p = 0.54). 28}, FA pdelb siRNA-AH g% w}9-2ulko] (Sl o3
7191s P em, dix siRNAZR X%Eli 92 TelEkA] ofy ) (¥ CS9) & pdelb 2 tHE siRNA
ztzkoll thell p < 0.05 and p = 0.62). W3, pdelp AT H w¢-2E A A EHoAe] HEo]4 ZgAS
£ CSoll tigh wkgo =R e 49 (CS - preCS: p < 0.05) Frol8iA =& zaVaJ% e Ach. whEhA,
vl pdelb®] siRNA-vRZNEl sHohe2 A T2 st dig) B55s vkeh o] &4 g 2313 § 79
(S ZZA AT

e, o5 ANEE Pdelbrh vheamul ol Aol sle] WAl Fad ANH o FEES o
A 71 gael o4 2AA4S etk 250, Pelb siRUAE V1% 5 (Z, Bud 9 AAF 7)o
94 20)& FEAAT. e, ofF ABRELS Pelbrt 1A B s]olg Hus] FUAYE fEG BAE

=
N7AE7] A7l dI%k PDE19] siRNA wiZ7l€ Hohgo g3k

u9-20l A pdelb= Aotol® B SZbEAA AER BHEM | AV] T F9oA= AEEA el A A7 Al
A dojdth. AFERAL AERE FHo] AAYUL FA R AWE E3E AX 84 JER T EE AF
ojth, smfoll M) AL 7] A AFHATE. AE Eo, &3 (Shors et al., 2001, Nature 410,
372-376; Shors et al., 2004, Trends Neurosci. 27, 250-256)& =3t} 2 A= PC12 AEEE NS
(Cellomics)ol A AABEY] 219 pdelb AA &5 B7Fsiih. PC12 Al (B dak Fr)dA 9] AABEY] &
2] (NOG)2 CREBE &3l ZHgeh= Asde A=e] &AstA] dojdrt. ol 5], #3 (Greene and Tischler,
1976, Proc. Natl. Acad. Sci. USA 73, 2424-2428; Cheng et al., 2002, J. Biol. Chem. 277, 33930-33942)<
g

o

2 AFE CREBY cAMP-wiZlEl BA3E FXA7]E Aoz dex oFE, 5 PDE4 JAA S92 AAEY]
2 (NG ol tgh a3=2 Hrtetgon o] S pdelhe] siRNA-i7RE Ao o8 fr¥s @abel vlust
STt

LI

A B

2239 (Neuroscreen) 1 (NS1) A3 (Cellomics Inc.)E 37C, 5% €0, 7}&5¥ <lifwlolg o &b #
8 1 299 75 on Zeb~" Zgh3 (Biocoat, Becton Dickinson)oll Al wjkatelth. AEES 10% A-B84 8
¥ 2 ¥4 (Invitrogen), 5% F-2dAstd 8 dA (Cellgro) ¥ 2 mM L-ZFEM (Cambrex)2 HZH
RPMI b A3 wlleF =] (Cambrex)ol A wjgsiict. SA17171908, Ax2E EfAAE s, 80% LRE

(confluence) 2 WAt AX wYgES 2 VX 3¢uit}t wds)ele).

NS1 AIEE 4382, 25 (Coulter) AS7] (Becton Dickinson Coulter Z1)E AF&3}e] Algsldrt. AlEES
20007 AE/De) ", 200 ple §xow 96-4 Fehl [ ZHE ZolEo] XYttt RPMI #iA S 200
ng/ml A7 AIE Iz} (NGF, Sigma)® HZ3FQITh NS1 AlEE 7247k uo]dste] AANE FdFon =
A 7T olo]A, NGFE 50 ng/ml ©& 3|AA7]3, AEE siRNA EE 3FES AFgete] & 20 FAE
Fo g Aesairt.

Ho
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AAE7] T4 23
AAE7] Z2 (NOG) HAAL Az2ulx offo]~7 (Cellomics Arrayscan) II Vti HCS 27HE AL-g8le] 43

st AEE Hitkit HCS Ak 71E (Cellomics)E AMg3he] #|=xte] =)
o Eold cpagel oAl ool SARKThe wel YANAT. DBersl, ALE 3
AA 713, AAE (Hoechst) ABEZ sl & E‘r‘ﬂ“a‘opﬂq oJo A, *ﬂﬁj_% Jﬁ
Aaha, A48 SA dE A2 A ( 2
L Sek 93 SR o)Ak B Sels) @l Qlibulel ety
AR 06-9 FeolEE YT WAR 4TAA oF FelA st Felol=E Amvs ofdel
270 11 Vti HCS 270U E ARgste] 2daisivt. A3E7] 54 242 2709 20 Adel 71z (D
G QRS A ATS ST A TALE B 2T Esdolo] oJa) AEHE AL 1 2 (2)
ol FAe FITC §4e AEa AFE7]0] del AYHE BE AnE AW 9% Azedold o8 A
£5+= AQd 2.

SiRNA & o}E Fof

pdelt-591%) SIRVAL AR DAl 1ol A A5 FUSAL. kY Aol B AFA E2AF
WA PO 23 ol AAl B ERe E ool EAH

23

T 3Ad mAIEE ukel Zo], NS1 Azl A17F
(acute) Azle] o3l &F-o]&4 Ao
oktl. FAEAl, & 3BE NS1 AIES] AAE7] F2lo] %
pdelb?] siRNA-Ti/E Hulgo] ofs) F7 = Z ( &<t

AE =) 2 ZPaE N2 H 08 pdedd D pdelb siRNA Fo (> 48 h) ZZ+e ZEA~Fd B} glo] NOGo| o
3 e FFS 7.

A3H= Pdelb A7} NS Aﬂgoﬂﬁ ﬁﬁo%ﬂ 4 A

fru
of\
)

< Y48 wEbAd, NOG
AAE etz fAgE A5 o)ak (A%/%d

REH Al 3
719 A& A A FE9] ¥

WoATE e @ e o] 2 geseE 4AFd U B wwel dAd 8guel g By

o}
iy
o)A
399 B6129F1/] 4% w}$-2~ (Jackson Laboratories, Bar Harbor, ME)E w974 Z73}, FX ZH3 9 A=z
< B 914 Aqtel & AFgsksier, C57BL/6J 4% (Jackson Laboratories)S 7% Aol ARSI
olAnHE FAEY (hooded) & ot~ FHE (200 g0 Hi A%, Harlan)E E A 94 2 ¥ 24
stoll tial] AR&3tith. =& Al vk9-2~F Inovive IVC #HollA T15Ao] #&3t3 (4vtg] whs-2~/%-7), 12:12
AZEY] W-wb F71E FAAAY. AEE 25 - 2vkd aEAY JHREAY. AdE 3 7Y 5 w4
71 & FdENY. TEELS THIAY AFEE W& AQslas Ao 54 2 ES #HAY. BEE AAe

THBAY (NIH: National Institutes of Health) A3 AX3tar, DNS/AFE TSI N3
(DNS/Helicon Institutional Animal Care and Use Committee)ol] 2]8 <<% A},
g %ol
Pdel AA L %A tz+e 22 TA3IE A e 3 10% DMSO, 30% PEG (MW400) 2 60% PBSE X
shale vl &2 FAHUY. 3 Fo (s.c)E A, BE FEL G FASHA Ze 3 ds FHI)
30+ Aol 10 ml/kge]l &40 =2 FAHAT. AT Fo] (p.o)E H8ll, TEEAA FAst7] 30 do AAl€
< Fo3sit.

Oo]:
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T 2sle EEAoR AEETH Ao 1o 7IAE uke} o] FAEATE. AFstE FE 233 A|~H
(Colburn Instruments)S 92 Z73}o] AlL&3slal, 5 MY (Med Associates) &4 FE Zd)o] ALE
SHTE. vk~ E Z27stE AW 3 28 B9 EAEY. F 2y -34S 1Y A3 (HAoE A
SHATE (0.6 mA, 2 s AF). o]l F&EE vie} Fo], olE FH Z7ste R ulg2oA FHA Ee oF
gk 7ol s TR B Iy Pdelb d5tEo] 719 A4S FIAA F AEAE FFE 5 A S

upAul w-FA & (FA] ZE)A) 30 s e ZEAFE AU, olojA, vt~ E o5 F-9FE ER
Wk, 7192 24 h (LTM) F 3% B¢k w27t SHEJE AW 1 s9] 7HH oz Zgly d5s Agstoz

B4 94 7]
=27

12

A= EA A4 (NR)2 ox3e EA9 Huste A2 FAE A9= AAF A4 H3E ol &3t <
Al gk w79 3B AR o),

NOR A AP ~238Po2HE FEEH= ANEL S5E A4 AA-8 5SS FHSIstA st
o AFgEAT. A4 QAe BAA 743l (negative reinforcement) (F-F7A)o 7 RE FHstx] &= vl
AR A HA|t). ol HAE &g FARU FH MR EAE gAse AAFO AAH
F7)Ae &), £13], "olsdt Bl dldl, TEEL o ole tis] FoE szl Aol a, 1 AY
S 718k o). wEbd, Bu 93 7]9S Ze FEES olBoA %3 =X Bk ARE EAd F9
£ 7]&oln BA% Fojtk. Al T, FEEAA AE EA R A2 MR EAE AAET. £H A4
o] 79L& o] FEEAA A& stal, &3 EAETE N2 EAE gAsEY 2o B ARE &
o

23 g, o= 59, &4 (Bourtchouladze et. al., 2003, Proc. Natl. Acad. Sci. USA 100, 10518-

A= NOR A=}7) T’Jﬂ 9 FetE 2 FAY ¥ J9s FisitE AS yERdTh. 17l A 9 —%]EL 217
omA|g AFE A A4 VYol MAHFH HA (PFO o|&Aolgt= AL dFskvt. dE =4
(Delbert et al., 1999, Neurology 52, 1413-1417)<% Z=x3It}h. ol WAy AX|5kA], PFC HWH S %l‘: HE
= olEe] st EAY MR EAE TEHSY] f8 872 o X 2 ZY V19E YERdTE. o E B0,
3 (Mitchell, 1998, Behav. Brain Res. 97, 107-113)& Fx3th. 950 @ AXFol| gt b2 4= 3
up7l 2 A Ao Fasige AL AASY. dE B9, &3 (Teng et al., 2000, J. Neurosci 20,

3853-3863; Mumby, 2001, Brain Res. 127, 159-181)& #F=x3it}. uwalr, &) 9142 v} 2 ¥ 73}
A AR A g FE-FIFE aHE HUlsH] Y 5% s mds ATt

ETZEZ

Nz A <12 JAS HYE izt TF A &3 A2 A= (Stoelting)S AFE3Fe] £3 (Bevins and
Besheer, 2006, Nat. Protocol. 1, 1306-1311)°l 7]Aj %= ule} o] a3k Tt. EA S vbro] Fokd Ea1,
AAe AFelA Fdsiglon, =318 A SE ARe AEHA (Bthovision) &ZE S AHEste] H7tst

=1 "1_:“
At w¥E A5 EE vves dES

o5 Feh, AEZ AAol =HA AF 58] HAFow 58 B Aol A5/ k. e, FA 0%
Ao 10% DMSO. 30% PEGA00, 60% 2= W]3]2 T a2z AHawd fEZ 38 %ol 279 so]E 28 w9
Ml 8 2 (oF 4 ne] F/AZel =EARG 5B dx 2FS WHZE At 15Y T BAol wF
AAT. FABA oF A F, AEES shel 0% @ 2al @ shtel ARE BA (34 2o o= Bmo
2 QARE, HelE Bee 54 2w gARhe wEAYL, A% BAS BAGE A% 2.
AW AF (T, - To/(Ty+ To)*1005 21§ 3 WA e) AR (28 Wi ule]) g Qo) A=e 24 o A

e BAE YA A nagows Jlole g

il

BE G% A¥e 79 49 PHow nAw FYuth (1D zAzel A9 24L 8 (o 54 8
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