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Y-R 2 EP-4-9)-) W3- |-oh] =, 6-FREA'-wHA -0 D372 R (6-[1,4] SAPA B-4-2-31 ]
W-3-9)-obul =, G-FZE-4' v HA-u A -3 2B AL (6-obAlF-1-D-3  W-3-2)-olu] =, -FRz-4'-
MEA-EA L3 2R (R 2 EA-4-A-T 2 D-3-2)-o}p] =, 4] B H-n] o d-3-7h2 A
(6-7 2 F¢-4--3 2 ©-3-2)-obv] = 4" HA|-6- P0] A I-3-7h2 B (6-[1,4] AR B-4- -] 2] €~

f”F
o ¢
Ny
—4—\—‘

o8
P

3-91)-o}v] =, 4| HA-6-r| F-w] ] D-3-FF =R [6-(2-W Do 2 E-4-9))-5] ] D-3-ad]-o}v] =, 4]
o obul oG- G-u A -3 2B AL [6-(2-7 P-R 2 ED-4-2)-S e ¥-3-A]-ohu =, 4'-t] v Pobv] -
6= -0 P-3-7h 2R A (6-[1,4] S A B-4-2-3] 2] ©-3-)-o}v] =, 4" ] o] So}v] reb- v F-1] 5] -3~}

2 I- , A=A E A6 v -3k E R A (6-obA] H-1--3] ]

At (6-EEEU-4-A-v] 2 d-3-d)-opH =
41 = F A6~ =R A D -3-Th 2 5 Ak (6-opAlR-1-d-v] 2] d-3-<d)-ohm] =, 6-Hd-4'-r e
s vl -3-7h 25 AT (6-obAl¥-1-d- P d-3-d) -0k =, A'-T e Eobv] m—6-v d-H] ¥ d-3-7} 2 54
A (6-opAl -1~ -9 2 d-3-<)-o}r] =, 6-m=-[1,1":4" 1" 85 -3-7} 2522k
-V E-3-d)-obrl =, 3 -FRE-6-HE R E-3-7k 2 5 A0 (6-opAl -1 - 2 d-3-2d)-o}
FRE-6-H - d-3-7h2 525 (6-obAld-1--T g d-3-¢l)-ofm =, 2'-F 2 R-6-vE-H]
2542 (6-obAH-1-d-7|Hd-3-d)-opr| =, 3'-F2Z-6-HP-usd-3-7t2 544 (6-ohA| %
1—%—%9—3—%)—0}‘115, 34 -HFRE-6-mE-w A d-3-7k2 5 A (6-obAlB-1- -y gl -3-¢d)-ofw] =,
3'-FRE-6-vH-4'-E ST e 2 d-vd-3-7k2 540k (6-obAlR-1-L-Td-3-2)-ofu =, 6,4 - E
—HIE -3 2R AR (6-obAl -1 -y 2 E-3-)-obr| =, 4" -o F-6-m R A -3-TF 2 5 Ak (6-opAl -1~
A-d] 2 H-3-d)-ob =, 4'-tert-FE-6-mD-H]H d-3-7h 25 (6-obAlw-1--T] 2 T -3-)-opr| =, 6—Uﬂ
-4 -Z 2w -3-7k 2 544 (6o Al R-1-d-v] B E-3-2d) ok =, 4o e -6 ' -H] v d 37k =
A (6-opAlR-1-d- 2 d-3-2)-opr| =, 4'-o] a2 2 -6-v "] d-3-Th2 A4t (6-opAlR-1-<- Aalﬂ—
3-d)-ob=, 6,2',6'-EvEd-nAd-3-7t2 544 (6-obAld-1-d-F] 2 d-3-d)-oh] =, 6,2',3' -E2|vd-
Al -3-Th2 i dat (6-obAR-1-d-v g d-3-)-olr| =, 6-HE-4'-E &0 R E-H] i d-3-Tp2 A4k
(6ol ¥-1-d-¥ 2 d-3-)-op| =, 6-vE-3'-E &7 e 2 d-Had-3-7t2 544k (6-obAls-1--] e
“3-¢)-opm=, 6-HE-3' 5 WA EY ST @ 2H g -n I d-3-7k 2 5 A0k (6-obAl B-1- -y 2l -3-¢d)-ofw] =,
3'-0l A X R EA-6-vH-H A D-3-Th2 5 A4 (6-opAlR-1-d -y 2 d-3-ed)-ohm =, 3" -0 FA-6-H F-H] v -
-2 R (6-obAlR-1-Y-T ) d-3-Y)-otu =, 2" 6'-T] W HA-6-vE-H] s d-3-7k2 530 (6-obAl -
I-g-ved-3-e)-opm =, 6-md-4'-E ST e 2l S A -w o d-3-7h2 5 A0 (6-ohAld-1-<-v] 2 d-3-¢])-
ofil=, 6-HE-3'-ESF RS A-u D372 545 (6-obAl-1--v] 2 H-3-2)-ohw] =, 6-HE -] 5
d-3-7h2 540 (-REEYA-d-vd)-opn =, 4 -5 A6 E-H A D -3- 7k 5 A (4-REE 49
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d)-ou =, 3 -m|5A-6-HE-0H d-3-7 2544 (4-REEZHU-4-A-Hd)-oln =, 4'-(2-ydolr| -0 5
AD-6-mME-HHE-3-7tE AL (-REEH-4-G-Hd)-ol =, 3' -t ol x-6-mE-H] H -3-7F 2 A4
(4-RE2ZH-4-L-vd)-oln =, 4'-FEF2-6-WYd-H|#|d-3-7} 2541 (4-REEZH4-L-Hd)-olv| =, 3'-
ZFQE-6-HE-v] ) d-3-7F 2 5441

A (-REED-A-I-dd)-otr =, 2'-EFR Q0 2-6-vY-H|Hd-3-7t2 54
A (-REEY-4-G-vd)-o =, 4-mgN-(4-REE R -4--9d)-3- ﬂiﬂa 6--Hl=ofm] =, 6-mE -4~
(4-d -9 F eh2l-1-D)-H A d-3-7h 2 54 (-REEh-4-d-Hd)- o}ﬂlt, '=Alobe-6-m E-H] A d-3-7} =
RS (4-RE2EFH-4-d-dd)-oln = ~Alobie-6-md-n] ¥ d-3-7F 25 At
(4- J@E‘?ﬂ 4--d)-o =, 4'-AJobm-6-r e - HlJﬂé 3-7hEn st (6 [1,4] S AMAIB-4-L-7] 2 D -3-2)-
o=, 4'-A] };—6 w e -H] ¥ d-3-7F 2542 (6-obAld-1-d -] 2 -3~ °’) ofp| =, 4'-Alohi—6-vE-H] 5 d
—S—ﬂei*‘*P [6-(2- Uﬂ‘a 2E-4-)-v g d-3-d]-opv =, ~Alobre-6-m -] ¥ d-3-7F 25 At
(3,4,5,6-H Eg}s] =220 HMFAH% 5'-d)-or =, 4'—/\1O}i—6—ﬂl%—ﬂ1ﬁ]é—3—7}§%/‘a‘ﬁ (6-22%
-4-4-92d-3-9)- o}ﬂlE, —Alobe-6-H -] F d-3-7h 2 R A [6-(4-mE-I H 2k -1-) -9 2 P -3-
l]-opm =, 4'-A 1°Fi—6—ﬂ1%—ﬂlﬂlé—3—7}é%§& (4-R2E-4-Ad-sd)-ol| =, 4'-A|obm—-6-v 1|3 d-
37FERAA B-EFLE-4-REEU-4-d-dd)-o =, 4'-Aolm-6-mE-ndd-3-7t 2541 (3-FREA4-
REIYU-4-A-Ad)-o =, 4'-A 10}i—6—DﬂE‘—H1iilLé—3—7}E%*a‘*J (3-HER-4-R2Z-4--vd)-o}n] =,
“Alobe—6-mE-w | d-3-7F 2 5 B-rE4-REE R4 d) ol = 4" -A] o e —6-Ti -1 ¥ D -3-7}
EEAN (FREE-4-I-3-EdEFeadd-sd)-o s, 4'-Aopm-6-rd-H]#Hd-3-7t 254 (-2

3L
=

3Z
=

U)o, 41 Aok A ASRA Ao, 4 Aobetor] o 1“1%—
37hE R (@ uﬂ%A] )5 d—-21)-obo] = 4"~ Alobre—b-rl B-b] A -3-7h 2 A [4-(4- - 4 221

o)-sld]-ohv] =, 4'-A o} -G-vl F-w] 3 Y -3- 7}@%@& [4- (Marﬂ 1-% ¥ d)-sl g ]-opv] =, 10};—6—
W Y-H] -3 2 B [4-(9] B2 -1-% ) - D ]-ohu] =, 4'-A]oh 6] 5 A]-H] 5 -3~ 7}3 24 (6-

ObA] #-1-91-3 2] 13-4 -o}v] = 4'-A] ofre-2-v] 5| -u] ] d-3- 7}&%@1& (6-0h Al %H-1-9-3] €] ©1-3-1)-o} 7]
=, 4'-Aoh2-m g9 d-3-7h2 B A% (6-opAl #-1-A-T 2] 1-3-2) o v =, 3'-EF 0 =4 -v] 5 A]-6-0]
Yonl -3 B (G-ob Al 1- 93] @] B-3-9 )-ob v = 47-o] 23 2 FA|-6-v] W] o =372 AL 4
(6-0HAl B-1-91-3] 2] W-3-Q)-o} v =, 4'-F-EA]-G- D] J-3-7 2 B4 (6-0}A] T-1-2-] 2] ©1-3-41)-o}
M=, 3R 2oq -5 A6 Eon] A d-3-7h2 A (6-obAlB-1-2-3] 2 ©-3-9)-okH =, 4'-v] 56,3 -
oo -] -3 ﬂeww (6-0h Al %=1~ €] ©1-3-21)-oku] = 4'-A|obr-g-v|&-u] | d-3-7h 2 B2 [4-
(3] F1-% ) - ]-obu| =, 4'-Aohe-6-T5-0 2-H -3k 2522 [4-(F 52l el-1-% ) ]
obr]=, 6-mEE-4'-Alofi-u 1—1a 372844 [4-(AD-1-% 2D -0l =, 4'-Alobe—6-m] D]
AD-3-7h2 A [6-(4-MA-[1,4]E]obA B-1-21) -3 ©-3-d ] -o}p] =, 4'=A]ohre-6-vl D] o Q-3 72 221
A [6-(4-E) 9. A-3-Q i E-[1,4] qO}xM—l D)-3 e -3-d]-obul =, 4'-A|obr-g-r] F-u] | d-3-7h = B 2
[6-(2,6-E1 8- 2 ¢ -4-)-3] 2] ©-3-21 -ofv] =, 4'-v] S A -2 D] D-3-7h2 2 [6-(2,6-E] v E-

=

REEd-4-d)-ved-3-d]-on =, 2-vd-4'-EEF e e d-3-7t= R A4t [6-(2,6-THE-EEE

4-d)-vl gl d-3-d ]-o}m ]E, 2-vE-4'-EEF e 25 l vl d-3-7t 2544 [6-(2,6- E]Uﬂ‘?‘j_ 2aEd-
4 °‘) J]rﬂ‘?l 3-dl-opm =, 4'-Alopre-2-mE-H|#H d-3-7t= 54 [6-(2-WE-REER-4-)-v g d-3-d |-
o=, 4'-Alohm-2-FFQ B-n A d-3-7t 25U [4-(T] 1?’4 d-1- %4.%) HAd]-obr=, 4'- 1 oli-6-EE

QEUﬂE‘ Al -3-7F 2540 4= g d-1-exd)-Ad]- ‘HE, —Alohe-6-v -] ¥ d-3-7} 25 A4t
[6-(4-v] 2] d-4-d W& -[1, 4] opAld-1-L) -T2 -3-<Ld |-opn| =, 4'-A|o}-6-v-H| A d-3-7t 2541t [6-
(4-v] 2| d-3-drd-[1, 4] opAla-1-)-d g d-3-L ]-o}pr| =, 4'- /\10}+-6 He-nlAd-3-7t2 544 {6-[4-
(2,6-tHSA-1E)-[1, 4] opAd-1-L -9 2] & -3-< )= OPU] , A=A obm-6-rE-n A d-3-7F 2 5%k {6-[4-
(2ol FA-Wl ) -[1, 4] H opAl#-1-L |-v] 2] T -3-d }-opr| =, 1°P+—6 Uﬂ‘a Al -3-7F 2544 (6-{4-[2-
(4-md-v] o] 2l -1-)-wl A |- [ 1, 4] op Al F-1-L -9 2] -3~ O‘) ofn| =, 4'-Alot-6-m " -H| # d-3-7F =54

27-
4]
A A6-[4-(4-T 5412, 3-C] v E-1 )~ [ 1, 4] T ob Al #-1- |- um‘ﬂ ~3-41)- o}u}c, 4'-A] o} re-6-vl -] ) -3~
FHEBAA {6-[4-(2,3-T 3 = Z-E[1,4] 0 S A-6-L &)~ [ 1, 4] F]ob Al #-1-21 -3 2] -3-1 o] =, 4!
o6 &-w] 9 d-3-7H 2 B A4 [6- 4—ﬁ1a\a—z—w%—u,auc]ovw 1-9D)-3] 2] W-3-2 J-obr =, 4'-A]o}ue
6 -H] -3 A2 A [6-(4-E[1,3] ) S S-4- e E-[1,4]T) M]ﬁr—l—oe‘)—ﬁ]316—3—%]—0}‘315, 4-
A6 F-u] S d-3-7H2 BN {6-[4-(2-E S EF-0 2 HA- %) [1,41E) 014 2-1-91 |- €] ©1-3-41 }-o}
W=, 4= A obu-6-v B-u o d-3-7h 2 B2 {6-[4-(2-0] v P opv] e ‘%’ié) [1 A1eobA B-1-91 ] -] €] ©1-3-41}-
opvl =, ~ ) o} ae—-] & -] 5 =37 2 2 2 41
(6-[4-(2- 2225 E EF L2 D-02)-[1,4] )0} A #-1-21)- zmﬂ—s—ow—o}u]:, 4= A o] w3
G-3-7h2 B (6-[4-(2,3-T) BF Q.2 )-[1,4] ) obA B-1-2 -7 2] -3-%1 }-o}v] =, 4'-A o] -]
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Hd-3-7t2 545 {6-[4-(2-FR2A-EF 2 2-47)-[1,4]obAl B-1-L |- Z d-3-Y }-opn] =, 4'-A]o} -6~
He-vgd-3-72 5244 {6-[4-(2,6-01EF L 2-014)-[1,4]tolAlg-1-L ]-T g H-3-L}-olH =, 2-F 22~

-Alofe-nH d-3-FFE R AL [4-(FH g d-1- %ié) Hd]-olu=, 4'-Aol-6-EFZSF o 2w d-H| 3 d-
3-7t25AA [6-(2,6-UHE-RE2EHU-4-U)-T g d-3-d]-o}r =, 2—%&;—4' Alot-H]H d-3-7F 2 524
[6-(2,6-THEd-E2Ed-4- °‘)—ﬁ%ﬂ"4 -3-d]-opn| =, 4'-Alobi-6-o F-H|#H D -3-7F 2 A4 [6-(2,6-HHE-
REEU-4-d)-9gd-3-d]-olv =, 4'-Aoli—6-mwE-H|H D-3-7F2 54 {6-[4-(3-EF=2-w12)-FH
-1-9 -9 d-3-d o=, 4'- 1°h—6 HE-vHd-3-7t 2544 {6-[4-(-EYEF L2 EA-H)- JJ
HetRl-1-d -9 g d-3-d }-otr =, 4'-A|o}e-6-mE-H]H E-3-FFE AL {6-[4-(3-F = 2-NH)-7] 7 2}zl -
-9 9-3-d -0l =, 4'-Ao}e-6-mE-H]H H-3-Ft 2 AL {6-[4-(4-o] 2F-E-HH)-T] 7 E}X -1-4] JJ
-3-d }- OFHIC 4'-Aofre—6-mE-R H I-3-7t2 B2 {6-[4-(4-tert-F-E-wl2)-T A} -1-L -3 2] d-
~d}-obu| = 4'-Alole-g-HE-H|FH| D-3-F} 2E A4 {6-[4-(7T-H EA]-HlZ[1,3] ﬂﬁi—5—°‘ﬂ1%)—ﬁiuﬂﬁw—1—
A d-3-di-otH &, 4'-Alot-6-mE-H]Fd-3-7t 2544 [6-(4-wlA-T # 2k 2l-1-) -] g P -3- -0}
=, 4'-Aote-6-md-H|#H d-3-7} 2 545 [6-(4-T] g d-3-dmd-T 7 22 -1-Y)-H g d-3-d ]-olr =, 4'-
o -6-H & -1 ¥ d-3-7F 25 A4 {6-[4-(4-T EF 2 FA - A)-T 7 g} 2-1-4 |- 2] D -3-Y }-olm| =

~Alole—6-m " -0 A d-3-7t 252 {6-[4-(4-Alole-wlA)-F] F g71-1-L |-F 2| d-3-L }-o}]| =, 4'-A]o}k
-6-HE-vHd-3-7t2 544 [6-(4-FAEH-5-dud-T 2k d-1-U)-T 2 d-3-d ]~ OMC, 4'-Alof—6-H €~
H#d-3-7} 2525 [6-(4-9] gl d-4-dr e -9 o g} 30 -1-) -3 2| d-3-4 ] OM , A=A obie-6-H E -1 H d -3~
Ft2HAA [6-(4- JJEl?1_—2—%131]%‘44ﬁﬂﬁ}ﬁ—l—%)—ﬁ%El?l—s—%]—owz, 10}4—6 He-nHd-3-7t 2 54
AF {6-[4-(4-o)PohE-1-d-d) -9 H 22 -1-d |- 2 d-3-d }-olr = | 4'-A|o}-6-H E-H] F d-3-7F 2544
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<g}gk2A] 11>
R4(p)
Py
Y
|
X
o)
X
R2 Ny
P
R3
L
“Ri
7] Aol A

R

RIZ A3 = A3kd = 9= Gy o 7] B 5 WA 149 sld 2ot 7)ol

R2 % R3S 5HAOR (g &, Cis YHMHIAY, EE R2 B R3S §FE Cu AE2LY 715 FAsHL
L& 2%, G &3, -C(0)0-, -CONR9-, -Crs EHOH-, ~Cs TEAZ-, -C(0)-, -NH- = -0-°]L;

X 2 e 58202 N EE (R5ola, X B W & Holx 17)& Nojar;

R72 Cous oFE 71, 5 WA 1440 sllEl2Zobd 7] Hi= 3 WX 149 A FRE=dZ 7]olaL;

R4E Cis €, Cog EAY, Cou AZFE2LZ, Cou oFE 7], 5 WA 149 el 7], 3 WX 149 A 23
B2 7], Cy &3, &=, NR6RS, C(0)OR6, C(ONR6RS, Ciy@2dd, ¥2W, FF2HAZA] CLZ0H,
C(0)R6, SOR6, C(OINHC,-¢2+ZR6, NR6RS, SONRERS, OCFs, NHC(O)R6, CH,O0C(O)NR6RS, CH.NR6RS, NHC(0)OR6,
NHC(O)NR6RS, CH:NHSO:R6, CHNHC(0)OR6, OC(0)R6 H=+= NHC(O)R6°]aL, o] X3 Fi= n]X|g= 4= 9laL;

75 Crs &2, CN, OH == & Adlo]aL;

2 p= =g oz 0 A 30|31
YE A%, Cre &8, -C(0)-, -C(0)0-, -CH(OH)- =+ -C(0)NR10©] L

R5= H, &=, CN,

2

= <7 OH, OCH; B+ OCFs0)1L

3714, R1& Crg &, Cou °oFH 7], Cig 2L, Cg &FA], =2, NHy, CN, OCFs, OH, C(O)NR6RS,
C(0)R6, NR6R8, NHC(0)R6, SOR6, SO.NR6R8 3= 171 o]’dd] <&l x34d 4 91;

RO 2 R10S EPHoZ (. &4 T Ho]x;

R6 2 R8E HHASE H, Cig &4, Gy &AL, Cu AEE2EH, Cou o 7], 5 UIX] 144 Sl 2ol 7],
3 UA 149 AZZRHHZLE 7], C 2L, Gy SO0, CsEFAIoIAY, T 119 YAk A9l 271<9] R6

o714, R4, R6 F R82 HIASE AL, & Cg €2, Ceu AZ2LZ, Cou oFE 7], 5 WX 149 Fe 2ol
71, 3 WA 149 ANE2FEH2L 7], Cs €00, OH, &4, C T2EA, 2520 €24 EE S0

2, &=, -0CH;, -0CFs, -OH, -NH, & 17§ o]“del ojsf =%t

)
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T OE AAE A, B utg e R4 C(0)0Cs &7, CFs, C(0)OR6, C(OINRRS, Cig =7, Crg &ZO0H,
C(O)R6, SO.R6, C(O)NHC.s 2ZR6, C(CHs)(CH;)(OH), C(0)CH;, C(CH)CH; ¥+ C(CH;)(CH,OH)OH®]aL;

R6 2 R8¢ HHASZ H, (s €72, Cs €A, CGu AZZLZ, Coy oF2 71, 5 WA 149
EE 3 UA 149 AEFREHEL

= o

il

A e A, B uge R4} RHIXE s X $E ¢ e

7 == ]l sshy 119 3hat=s LI

30] el sketa 119) 3kt

e U,
. =C(0)-, ~CH(OH)-,
AAFEANA, B aHe Lol

, Z7) CHR) et 19] 3}

—CHz-,

5 Nela
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@LF v

R11

R12

7] Aol A,

R11& Cig €2, Cs A, Cou AEFE2LEZ, Couw ok 71, 5 WX 149 SH R 7], 3 WA 149 AE=2
=g 7], Cy &A], 32, NRI3R14, C(0)OR13, C(0)NR13R14, CsFadtad, 29, 7p2B 93], (.
«&Z0H, C(0)R13, SOR13, C(O)NHC,s%ZIR13, NR13R14, SO.NR13R14, OCFs;, NHC(O)R13, CHOC(O)NR13R14,
CHNR13R14, NHC(0)OR13, NHC(O)NR13R14, CHNHSOR13, CH.NHC(0)OR13, OC(0)RI3 HE3= NHC(O)R130]aL, o] X
3 E= vk 5 QA

R12E H, Crs €2, Cou oF2 71, G RS, Gy &3A], &, NH,, CN, OCFs, OH, C(0)NR13R14,
C(0)R13, NR13R14, NHC(0)R13, SO,R13, SO.NR13R14©]aL

R13 ¥ R4 HHHOZ H, Cg €2, G A, Cou AZFELZ, Cou oFE 7], 5 WA 149 slEZold
71, 3 WA 149 ANZRHE R 7], CLd 27, O SZ0H, CLorEAlo] AL, == 171¢] 292k Are] R13
9 Rl4E FEHEZLA 3 18E FAE 5 A

o]7]A, R11, R13 ¥ Rl4= HIXSEAY, i G S, CGu AZFELY, Gy ok 7], 5 UlX] 149 e =
ol 7], 3 WA U ANEFRIHEELZ 7], Cp LAOH, OH, &4, Cy F2UAA, SH2820, 44, £

80,01, &=, -0CH;, -OCF;, -OH, -NH, & 171 o]’do| 93] 34 4 r}.

ol

32 11 2 11a9 3Ee F712 g o4 9 H3 PCT/EP09/059138S 2zt v]= &

o] Yol 71A= o] AT},

s}sha 119 H}EW%P 31HE-& 8l7] 389 2-[(R)-4-(6-M12 -4, 5-time-v] 2t} -3-2)-2-HE&-3 4,5,6-F|
Egs|=2-20-[1,2' M3 A Y-5'-Y -T2 H-2-& (L BN g3 BRA 2EE):

] =9 12/503,565

OO

HHEB oy

2-[(R)-4-(6-W -4, 5-t)W & -3] 2| T} 7] -3- ) -2~ Uil'a 3,4,5,6-HE&3| =2-20-[1,2' 18] &Ad-5'-d]-Z =
H-2-8L2 3}7] vkg2 1o wEk AFxE 5 3l
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Et,N, 1:]%};1- THF, -78C -> 0C § \:

3¢EB

\_/

A1 A

4,5-tHE-1 4-t)F22-9 37 (10 g, 56.5 mmol), HIEZIA(EHAIEAT)ZE0) (3.3 g, 2.80
mmol) @ THF (200 mL)9] EFEL ©7|A7] t}g, wWldold H=Ewlo]= (147 ml, THF = 0.5 M, 73.40 mmol)
5 H7ksilel. WhE S Bl 65CE /et &ulE AASISY. BES HUtelal, $£%5S EtOAcE
FE3AT. 7] 22 5FEANA F AANES 582, ol Auyt A A azvtEdy (EtOAc/FE: 0% ~
50%)l ol AAste] 3-wld-6-FE2-4,5-t]HE-T g} (9.5 g, 67%) S TS5}
A2 @A :
ufo]AZ o] B wlo]d oA 3-FE2Z-4,5-THE-6-((R)-3-W -1 | 2}7-1-¢)-7 2|}z (400 mg, 1.66
mmol, 1 eqS WHold HEZvlol= (12,3 wmL, THF F 0.5 M, 6.64 mmol, 4 eq %
HEH7)| A(EgEdZzA~3)Z2E (100 mg, 0.08 mmol, 0.05 eq)e] &M H7 s, wvlo]de WRA|7| a1,
100C (25 A7A)olA 408 F<t mlo]aZgolBoA ZAFSIILE. W 35S sFA17), AEst 2
EU}EZEHJJ (5 - 20% EtOAc/F bl oJs] AA|ste] 3-Md-4, 5-trE-6-((R)-3-v&-y] o 2}7-1-Y)

X (324 mg, 66%)<S 535+
A3 @A :

271 3R (6.0 g, 20.27 mol), 5-FR v ElR-2-7l2E 44 Wd o AHE2 (5.3 g, 30.30 mmol), EtN
M 252 ke, gve AAs. s

(6.2 g, 60.60 mmol) % T]=4F (100 mL)o] &£¢gES W

NHCl 898 #H71ela, EtOAc®E FE3Rd. 7] 5% 5344 = AHES F53tx, o5 Hgs A 4
B (EtOAc/?““E‘r' 50% ~ 100%)l <&l AAs] (R)-4-(6-¥d-4,5-t] v &~ 2] }-71-3- )-2-w| & -
3,4,5,6-H E&}s] = 2-20-[ A g d-5' -7t 2524 dE o ~EZ (6.6 g, 76%)E FN LA ZA F5ES)
Ak,

HAZE 9

=78CelA, THF (12 L) % (R)-4-(6-¥12-4,5-tuE-9gtx-3-d)-2-We-3,4,5,6-HEZ}s| = 2-2H-
[1,2' 189X I-5"-7}2 224 wg o AHZ (840 mg, 1.85 mmol)e] £ wE mlav4 BEalol= (5
mL, 15 mmol, °lEIZ F 3AE H7FEAT. WHE EFES 0TolA 223F &<k wNksE ohd, DONeZ
SAsta, NICL B =2 AFsglt. 39 7] o= =, A7 AFSHL, NaS0; elA] Az

a1, o 73}
I, sEANFY. F AAES 220 nm 3 HENA B F oHAEUEZ (10% — 95%, 3% 1-T2H2 )
ARE3le] HPLCol o8] AAslel 54 3gdE B (400 mg, 50%), ©loA 2] ASsie HE AES

FEHAT. $E BARLIE AAN], AHES WA BN FEH9
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mTOR &} A Al

2 s Agsied AFEE ' dAIE alR AAAE oS 2geith. wlORCI HEA 0 dis) &d<l
mTOR <22 IAA, oA A= F2=(Sirolimus) (AY-22989, <FolojA(Wyeth)), olHEg]F2=
(Everolimus) (RAD0O01, »=3}ZE]X(Novartis)), BAZFEF=(Temsirolimus) (CCI-779, <folojzr) 2 HloH| =g

SF2~(Deferolimus) (AP-23573/MK-8669, o}glot=/m = & Frui](Ariad/Merck & Co). mTORC1 % mTORCZ2 &)
of thall &< ATP A=A mTOR & AA|, ol AZD-8055 (o}=E&lA|vl7F(AstraZeneca)), Ku-0063794 (o}
EGAIL), 0SI1-027 (0SI I}w}47E]Z-2(0SI Pharmaceuticals)) @ WYE-125132 (&}ojoizr). E whgo] #&
& 7]EF nlOR AA= 2 Wigo] 2 Hx= x3d nw 53 Y FE RS 2008/0194546 A
2008/0081809°1 MAlE AL 233y, B ool 83 F71e] mTOR ATP-ZE A4 o AlA= INK-128 (S1=€87)
(Intellikine)) % EX2044, EX3855 % EX7518 () AlZ]Al ~(Exelisis))S E§etct.

33 AQ) o= g~ 318F WA ((1R,9S,12S,15R, 16K, 18R, 19R, 21R, 23S, 24E , 26E , 28E , 308, 32S, 35R)-1, 18-T]
3] =2 A1-12-{ (1R)-2-[ (1S, 3R, 4R) -4~ (2-3]| =F Ao ZA] ) -3-H| ZA| A| Z 2 8 A |-1-w F el & }-19, 30-T] W] 5 A] -
15,17,21,23,29,35-3ALH| & -11, 36-T] SA}-4-0} A-E A Z2[30.3.1.04,9]  FALET|o}FEN-16,24,26,28-H E
2hall-2,3,10,14,20-EF2) Szt oWIEE A R a3 244 Hx2 ¥ddE v 55 ¥Ha
5,665,772, Z 1 <1 39 WA ZE 3 2 1190 71AE o] 3L

9]

N2A, R BE ), dF Bol BE-ABE-LD R AIAY] T2 8aRA9 DU AHY TE 2AYY
F AT CFAE S, ASA ¢ Tged. BR-A8Y 908 EeETendd, AgETen

bR e 6 WA 10709 3H WA A4S FREs maAZe wi gUE wAZY B 39 o gueS
guigth, dg Sof, chde Y Ex Uxd, mgAsls A4 # k. oldAre ofd J=RE &
g 27k eene elna,

rdEold e w9 % L) ool slERARR), 47 4olH uheh e ofdelth, oF Hof, CCydl
Zolde B4 94 WARE FAA Ak SolAw, oF ©a At Az o A"
Ak, ARAem, GCoHzolde Meld, AEd, AYEd, AxAd, Asdd, AxFed, wes
gy, MzEemd, WE(1,3]0%%, ondEd, Ma-ovnEd, wudy, Fed, SAEd, o4
Y, EelolEd, HEREY, W5, Hod $& el

AFRAR e BAL AR el A4 FRSH: Teh B PP RIS, wwA2Y, §3E wA2Y ©
©ohme EANEY 1o ARAT duad. oF Sol, G AFIeNe AFEizd, AFERY, A
g9, A22ad 52 LI

"EH A Z RG] golE npeh L2 AZEAS on|staL, K
-0-, -N=, -NR-, -C(0)-, -S-, -S(0)- H== -S(0),- (A7]A], RS F4&, Cmoal?:l e da B
gigl ZoJolEle] ofs] ket dE So], ¥ wHe 3FES VA f&l Edol ARgE mbek 22 G
slHZAIZ RS Radey, dEdud, Jdsgud-2-2, dHeAd, Jugdd, dagedy, 1,4-H

SAp-g-olA-AT 2 [4.5]0]~-8-Y, ElenaZy, S -RaZay SXL-REZgy 28 ¥,

AAH BeASY AHzAEY JE AEdd, N8, deEd, SAed, sHEdy, ojugEd, o
MuEed, ovnEd, AU, SAEUY, oJHASUY, oSS, HolEd, HolrolEY, ¢
obEeltld, olxEelEd, olxEclEYtd, T, HEASEEFY, Had, SAtlcEd, ey, I
A, 2-Sasdepd, -Sadeuy, 2-SangRrY, 2-SackAud, obvY, 4-vsend,
S99, seAd, Avitd, Aoy, dEdseased, Reded, PelneZed, HeluaZed
SEAE, HolneZed $¥, 1,3-U54e § dEdSEn-1,1-0S4udd 52 £3a,

dAAQ MAEY AHZASY Jt AEY, WzHelEd, WHAEY, Wy

Ao, el nreladlnad, oladinad, MaelitEd, Wasehd, Awed, ,
wy, Frield, Axved, Ased, ANded, AvEd, sgesdd, Fasdud (A Fu(2,3-
ISPy, F2[3,2-0]0 e d] Ei F2[2,3b]920d), dIERelaEd, dIERAEdY (44

-

_16_



=

]

S

10-2012-0107962
o

;!

=

=

M

el
=)

3, go] C(0)7} AIE,

ot

A2, AHEgd, oaddd, ddEddd, 24
& ofuh,

& ol
5

5]

=d4d) &
Zt2Rd 7] (C0))

3 H] A

| E82-4-50-F
LIRS S R

EgA

°

A
=

o
go] "FrEnga

g 3,4-t)
FtERd | o=

ER
ol

[0104]
[0105]
[0106]
[0107]
[0108]

= o o - - ~
%O Ny _ T oM o K o W — = = ]
x  c 2z 75 supzid_ o wlw O gl
o a4 HREPLIWIEFT ok 5 wEh FF
% . o ns R BT KR ,oaeleéWﬂ sl = thﬁuﬂsa ~
) = = 7 o E N X
N o o N =K =LA R R = ~n el oy il =) iy ™
o L G g m® Wy o T T o4 g
A X = : W s ™ P g T Woogp LS a4
_ G 4 2 il S T - 3 T T %ﬁ%? -
vow TF 2T wmmgs ZAeSw ¥R Er Ry 37
s = - af g RruAgE M PR S
Ed X m% - Yo BN E oM e ﬂoﬁa%mr LI
_ Eﬂrwwﬂﬂwﬂ o = Yo ST 5 P oA zo T Zcooi M.\Lt
T wEsZE 59 278 AEY w3 L @p p Ao w T
~ By o A . U N o o oo B & o
* Woad wi R R ERNTES &7 Too4® ok
g A 4T Hodgecit L Ta w P pE A Ty
SO R - - _ ~3 - ~
oo W Sa fFEZLCN49C Y LT RL oD T TH
= L T ) ey wmAdgea T o Tl osr TEGT A
o S o = iy o 5o = —_— _oqu O = T R T
I @ S dwnTE XF® Tao g R o ¥ W
0 ],B| T K B ° N i i o of .. R = .8 G dﬂw oSN 0 . K
= o = jnt} = Ay = = — 0o T A
= T e i _toowwwiﬂmal%z B gy E 20 W = W
f | G L. = B — —_— X et ~
Eowc el g o Wd-podsnpd and vn 2 T mE L E
= P _F B P o o v w & of mE THe Tw wr SE w
ﬂ L 3w g W S ,ﬂﬂyeo.ﬁ,efﬂi EW AW Ty %WEU__A L
2 {2 ITEToer JRATZTRIT wE] 9T x2S 5 TR
B o~ - B — O n oo B N s O (T - [ —
- ) C) =) " n = iy
DoenTET ey 3LiilaBEEStrE oL LZ mRET 28
0 R o= - k3 T K WoE L. N ® P ST g S
w0 %Lw% 1%_@ of w M %%aﬁﬁ ,_,draeiaa_ﬂﬂ Q%A maﬂ %o_@ wﬁwmdu"ﬂ N&H
< %a. p TP T BN dﬂ%mlrimmz%ﬂwx % w:a B Mni iwﬂmmmo Eoux
wjp e I T R S T T Ty g
=~ o o 4 Larm %Mm | B . %% 1@% M7%ﬂx 3 =
s Tw ERE x ,Pe N = S ER TTRE g
I ow ®°p & =~ 25 3 CIUAT TR TUR B T Byie® gy
T X = = <= W7 <9 = - S Hop )= = SN A
T TE T o S o MR AT i LT Toww v
) dooy do W Ty W G RCECHR e : C oo POE R M 1o
- B T o T T ST Zh o obw . T EH o =
0 = S W) == 1,W1Floo . y‘_._ﬁlwm oA J o N T X o ,.%Hﬁ
— o) T o R oa- o ™ o A Teraesdda .2 &K ™ os AN N . A
L R T T T2 L AdenHwH LT g TIPS
£ Fm T HT EM%ﬂ7MéE;Emﬂ@Mw,mm ® %2 Tk A%
s ETE OEH O G- Hfrﬂmo*éﬁﬂamjn@% T B N TN oo
. o= oF A <M IO )] ~ To X _ o~ )
s %E%ﬂ@ﬂawwa%ﬂiﬂ@;@EW%wﬁumﬁﬁwmng%m@
T T W od g wf&E%OEEFM g PuE B wg =a S B PR
e g T X oA_ . xEmga AL g H 7 qod o, X a0 M
M TR TaT T ”ME, _"xﬂmjawe%emﬂ%wo ooy TN % &%ﬁar. =
T - 1) B Y AR i Aoy BT ok 4 A d.% =
Do o mibu o wmoe moTw o oddew Wl E X - = 5B
G o m WU W T - < = ThE S
o g m RN T oW T ok ME d o W AR ma%
5 &5 - = —
3 2 = g = T = = =
s = 5 g s = = 2 Z )
[ [ = = =) S, =

_17_



TC

as

ST
X

Al

=

10-2012-0107962
=i

5
P shae

=

=

0

H

i

o
ES

=

=

Z} _g_ ;(ﬂ

gl A

o

Y 5 ) B AT R W T e T | Bl T do i TE T o 2
L T T T T i W ol e T o T K " ORI A . - TKE 4 W W &3
L e o B —y TR Sy il ! s o oy ™ ~
) - oo N O — < = - ol = oo TR e N _— . = =) a9 e -
H o) 0| = = XO T Mo AR T < = . 7 K do T N o or ol = %
=~ oF Lﬂ Wﬁ N 1_,.A| N % o] o#a Fu 70 mo o I oF Y w0 X o 8 E ® K B )
M ™ ‘mm <0 <0 3 = o#a ﬂAIL T Lt ‘N\_ ﬂmo nmw X 1 EO q ﬂ_MM 3 o) OW ‘ﬂl m,wm ﬂ_olL < a HT HLL . oy Hn_ﬁ El »C _DT._ <
[ [~ . ) sy = — !
AT T, IR omEEX Sw BpHen PT=yx N I I 5
X T T g o WO = P e R < o] iF @ X 3 e A 5 o _w o
2R om¥ FTaax [ Erwgd e He™wl owm oy Wog o aeow gidx
cE ‘ﬂAﬂ = HIJl [ae) N 1_,_Al o) o 0 m ‘N . il L I ' o o ‘m O = \Drﬂ
hE  EL REAg R T T S A N S PR G P
‘Eﬂ % " M ‘HA_I ‘)AI OW O_ ﬂa 1%0 1_,.Al n_mo E = %’W ﬂ_olL W ,wﬂ ﬂho ‘w \m _.:L ﬂ ﬂ__Hl ‘,L.oﬂ = ﬂ YL mw_m 5 ﬂ ﬂﬁ MM n_mo Ln.v__l ‘_ME
1Y wENE pwx @ Rowm2. PEIm4 B oy _Fgw oR_Y®
ST ) 00 TO —_ . — 00 © - jand o T = ~ =) v - .
=T ol o o] I o o OEW LR, 5 ~ X T o )
s ol L i v i o o) o} X .o X BK
~ B X o = B X W 1% T of N do T nE W M= R Sy g B n T T g e oF
7 S i R K5 2o op o FON v . F oy 2 R T LT T e B 0
Wma L‘_WW Mmﬂweg ﬂuﬂ,ev?ﬂﬁ{my Wuﬂgﬁﬂommhm’ﬂw EﬁnermEAT mﬁﬂ&%ﬂ %Wmo@ =
- W< im@ﬁ T o _ W9 % wﬁwﬁmozé g R g W Mo o ue ™Y B @_
w_ﬁ_ W C3 = N Nro ,.M|N O_ B Z.L =5 My % EE M._ \Ha q Z.L nmo N 1n_w =) Lt ‘MM w N HT_ or s _ﬁy ___AMI PW_M O_ o#a Eﬁ ,m.ﬁ n”_ O.ﬂ M.ﬂ ‘U| "
B )| T m o)A R i = % =& No = g e K 3 ph
~ L RS 0 T : L T N oo X
5 oo o }aa%ﬂo,'ﬂu T o N pRT Wy N TE o= ME X N %0 N g M®ON X = o
# P Do W o L oMLy T Gl DS ALt B S S CE R
iy L % ol = 2 N g g R T o AL E - <0 ¢ « R 70 X
T = AT Mg RN =L e TR Y w1 B g BT AT e 2T L
o m ooy %= o ol o < 8 X < =T M % oy o= N . S Ty
Gl X L| <o o = o o M wﬁ -x o= v % g o T ol do X ~ i o] = 9o
By WEE gk Toldenkl arykie BoRgd MM LEH ST ad, ST
N ZE R o E o, ok o TR P = Tl T LoxHE R -
o - i} ~ W = o o B FIN N N T = — T -~ a0 X N oy | B
T R g 1wk mﬂ%q@wwo_a% HEMAT TEETL & R T g S R
X = p = o D g X U =T T T T = B A RO - S B
e w73 B ) ) N R L = 7o/ 5 B o= N o g
L R S P %mwaw%@w T N ﬂl%%%@%%% -
= ® oo o E N - o Pk B e - gl B < % —_ B S S
= o T W =) - N = MR PR T o Mo X ) o X <O oy P 2w
L Cal Mg T alwrowit BELSN T 08F $o ot AEYToak? g
my . = & T oo B o A = % X T T A ~ Nlo = ol s
sy L B g DB ST AT CHex o @F PR =583 T |
= XK a3 @ = - 2 - X T = o ® ~ — S = Y o =]
TR — ~ = = =K — K ol o T o= o] < KT % < k2 g © W & W - @
M VICE T T i BT AP R R SR Qi S SN - o RA - B
W%?ﬁ&uﬁ@wﬂ.aﬂa ﬁﬁﬁ_%ﬂﬁm%% H,QMEWA @,iﬂfmﬁ%owo E#@ E%_ET ﬂ%uo%awwn_xnﬂawumﬂ
O xr u} _i Ke ~ " ﬂ I o = E_.% X LE N ﬂo ! -~ 0 < o
Ho.%%modr.i ﬁ),wﬁ% hEEqmﬁulde SHEL 2 mT iy %5 Wﬁ%mﬂmfuwwﬂﬂ%%km%
% e %%ﬂ)wﬂoﬂHHE%%.@WEQL%%% %_/memﬁﬂm ET B ow 2wl hEaT o g
S — ) ' e - ) — 0 11] f _
g wT I oo ~3 % A, X o) o)) m/_x morc W X ‘R] - o B e on - o X RO = . o Njo i~ A%o N T K TR m._ o] ,Mu_n m ﬂnmo
PpER e T Mo Do H 22 Joom R B e (g T G R,
< ofp T oo Mg ® A oy oy Mo K T m ° odem T2
ol 0 Nr Ho= Mo 1y i oo T T TR = gpoar XX =l ol X Bogr 7ok ) 2 e . Ho M mom R ook
Bl R B R xR B WAy ATy wr om0y o o g
o S A N A (S v T T e A X R ~ K oA o z . L
Pl K XPx . R e WE T P ooge 47 2o Mxn TRVML ERTGoS M
= = _ —_ — » = = ) o . K
R Fe, B B b v Ax o 2T e a8 x FN Fwe Fog® Pogs o F
T X2 IR AT LS. DR ST b WD T - X B FE o o By ®
wow T o O kb W% o o T X B s KB o N N B RO R e
JoulE doop o dow B OEENRTEENRE BTRWI MT TANAY dgo doper TFEHEFT NPT R E T
= = = = = - @ o) = =)
= a a a a a a a a a
=) =) =) =) =) =) =) =) =) =)

H710

o

slky

pu
.

S

°

. 7VE vk

oF

i3

=
-

=
5

Al71710

)
_18_

Juo

90% ©|

pu
.

HA

i AbgE. tEdE, A

°

R
.

3

°

506 o4, mrh HFA
o]

pu
.

SHAl

S

2]
Al



10-2012-0107962

<!

=

=

H

i
=)

RCIDE

°©

o

.

O
o

=

o

[0129]

oze]

2]

K
-
ey
K

AIDS ¥ <+

=1
=

A=

Ay

fhn i

Al

]

=

[}

gy,

z)
Hh

A

%

hul
gud

N

=K

geol dejo] Al o

of, wer olje} 94

\

A

(BCC), A F9

[o) =S
A5

ST
X

& (PNETS), 714 Al

=

o

s

LA A7 el

)

=

o

[0130]

;OL
TR
2]

el

. %o

)A

syl
P
Il

~
ok

K
Nlo

2]

[0132]

o} WY

KX
o

OO]: "

e
oy

ol

BK
ol
<
e
!
,_@o
‘mo
ool
=
el
B

K

B
K

o
B

iz

N

oH

(1991)

[Wilson et al.

o

ox

A

el
K

—

Harrison's Principles of Internal Medicine, 12th Edition, McGraw-Hill, Inc.]o =%

= o agEd

olo
N
o
o
&
K

~

P

2!

&% (BCC), &A

-
X

& (PNETS), 714 Al

=
[<

RIREERE

o
s

ol e},

o
=

al

4
)

Bl

tut, ool Al

o
;OD
2]

el

o

T

X

<!

K
=K

S|
&

smo SJAA L] AL

gAl e ol

[e)

.

OFM
oF

<
T

o

W &

o o
Aoz AAH

o]
[=4

el AHgE ek 2

[0134]
[0135]

il

Jaal

[0136]

olutt,

o
=

al

K
e

3]

tut, ool Al

o

;OD
2!
el
o

of, oz

F

A

ol

]

A

[0137]

o
=

al

K
W

3

stut, olel A

;OD
23!

el
Njo
oF

el
=)
K

w

Njo

(1991) Harrison's

[Wilson et al.

Principles of Internal Medicine, 12th Edition, McGraw-Hill, Inc.]o 2%

[0138]

Tor
o)
4

K

el
K

—_—

=)
23!

A

1y

(BCC), 2AE g, o

=
o

o}
=

-
£

<& (PNETS), 714 Al

AA AL

_19_



[0141]

[0142]

SIHS31 10-2012-0107962

AV 24 £F, AT FF, WG $¢ L 494 FRS TG, olo] AdsE AL ohirh, Relel AHg
A uksh 2 ol "oby WEAH Aol (2)'E o, Fa A Fol, BF 244 A% 2 W@y £Ps)
0, olo] Al@sE RS ok, Rl ALGE uhsh g §of "ul-opy IrhEay gel(E)"= H-oty 2

= T AT Ao oF A MAE e FRe, TF AES A& aqdy. olgd ok
AP (3 (["Hedgehog signalling in prostate regenration, neoplasia and metastasis", Karhadkar
SS, Bova GS, Abdallah N, Dhara S, Gardner D, Maitra A, Isaacs JT, Berman DM, Beachy PA., Nature. 2004
Oct 7;431(7009):707-12]; ["Inhibition of prostate cancer proliferation by interference with SONIC
HEDGEHOG-GLI1 signaling", Sanchez P, Hernandez AM, Stecca B, Kahler AJ, DeGueme AM, Barrett A, Beyna
M, Datta MW, Datta S, Ruiz i Altaba A., Proc Natl Acad Sci U S A. 2004 Aug 24;101(34):12561-6])
(["Cytotoxic effects induced by a combination of cyclopamine and gefitinib, the selective hedgehog and
epidermal growth factor receptor signaling inhibitors, in prostate cancer cells," Mimeault M, Moore E,
Moniaux N, et al. (2006), International Journal of Cancer; 118 (4):1022-311)), +%¢ (&%
(["Hedgehog signaling pathway is a new therapeutic target for patients with breast cancer", Kubo M,
Nakamura M, Tasaki A, Yamanaka N, Nakashima H, Nomura M, Kuroki S, Katano M., Cancer Res. 2004 Sep
1;64(17):6071-4]), (["Hedgehog signaling and Bmi-1 regulate self-renewal of normal and malignant human
mammary stem cells," Liu S, Dontu G, Mantle ID, et al. (2006) Cancer Res; 66 (12):6063-71]),
(["Constitutive activation of smoothened (SMO) in mammary glands of transgenic mice leads to increased
proliferation, altered differentiation and ductal dysplasia," Moraes RC, Zhang XM, Harrington N, et
al. (2007), Development; 134 (6):1231-42]1)), FREAIEZ (&3 (["Medullobalstoma growth inhibition by
hedgehog pathway blockade", Berman DM, Karhadkar SS, Hallahan AR, Pritchard JI, Eberhart CG, Watkins
DN, Chen JK, Cooper MK, Taipale J, Olson JM, Beachy PA., Science. 2002 Aug 30;297(5586):1559-611)), H]
-SAF IR, &, #HE AMEX 4F (SCO) % 1A ME 4F (BCC) (F# (["Identification of a small
molecule inhibitor of the hedgehog signaling pathway: effects on basal cell carcinoma-like lesions",
Williams JA, Guicherit OM, Zaharian BI, Xu Y, Chai L, Wichterle H, Kon C, Gatchalian C, Porter JA,
Rubin LL, Wang FY., Proc Natl Acad Sci U S A. 2003 Apr 15:;100(8):4616-211; ["Activating Smoothened
mutations in sporadic basal-cell carcinoma", Xie J, Murone M, Luoh SM, Ryan A, Gu Q, Zhang C, Bonifas
JM, Lam CW, Hynes M, Goddard A, Rosenthal A, Epstein EH Jr, de Sauvage FJ., Nature. 1998 Jan
1;391(6662):90-21)), #Ad<, A=, AL 2 FEd (¢ (["Hedgehog is an early and late mediator of
pancreatic cancer tumorigenesis", Thayer SP, di Magliano MP, Heiser PW, Nielsen CM, Roberts DJ,
Lauwers GY, Qi YP, Gysin S, Fernandez-del Castillo C, Yajnik V, Antoniu B, McMahon M, Warshaw AL,
Hebrok M., Nature. 2003 Oct 23;425(6960):851-6]1; ["Widespread requirement for Hedgehog ligand
stimulation in growth of digestive tract tumours", Berman DM, Karhadkar SS, Maitra A, Montes De Oca R,
Gerstenblith MR, Briggs K, Parker AR, Shimada Y, Eshleman JR, Watkins DN, Beachy PA., Nature. 2003 Oct
23;425(6960):846-511), (["Nuclear factor-kappa B contributes to hedgehog signaling pathway activation
through sonic hedgehog induction in pancreatic cancer," Nakashima H, Nakamura M, Yamaguchi H, et al.
(2006), Cancer Research; 66 (14):7041-9]1), (["Blockade of hedgehog signaling inhibits pancreatic
cancer invasion and metastases: A new paradigm for combination therapy in solid cancers," Feldmann G,
Dhara S, Fendrich V, et al. (2007) Cancer Research; 67 (5):2187-96]), (["Oncogenic KRAS suppresses
Glil degradation and activates Hedgehog signaling pathway in pancreatic cancer cells," Ji Z, Mei FC,
Xie J, et al. (2007), J Biol Chem; 282 (19):14048-55])) % AMXE ¥ (F& (["Hedgehog signalling
within airway epithelial progenitors and in small-cell lung cancer", Watkins DN, Berman DM, Burkholder
SG, Wang B, Beachy PA, Baylin SB., Nature. 2003 Mar 20;422(6929):313-7]1), (["Hedgehog signaling in
small-cell lung cancer: Frequent in vivo but a rare event in vitro," Vestergaard J, Pedersen MW,
Pedersen N, et al. (2006), Lung Cancer; 52 (3):281-90]1))& &3}, oo AlgH= AL ofr},

b w7e AXEa AEARel o AL ANl FRaH TR AES SAd aTHE Fohel ke A
b (3 (["Sonic Hedgehog-dependent proliferation in a series of patients with colorectal cancer,"
Douard R, Moutereau S, Pernet P, et al. (2006) Surgery; 139 (5):665-70]), (["Hedgehog signalling in
colorectal tumour cells: Induction of apoptosis with cyclopamine treatment," Qualtrough D, Buda A,
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Gaffield W, et al. (2004), International Journal of Cancer; 110 (6):831-7])), AANF (¥
(["Cyclopamine-mediated Hedgehog pathway inhibition depletes stem-like cancer cells in glioblastoma,"
Bar EE, Chaudhry A, Lin A, et al., Neuro-Oncology; 2007, 9 (4):594]), (["HEDGEHOG-GLI1 signaling
regulates human glioma growth, cancer stem cell self -renewal, and tumorigenicity," Clement V, Sanchez
P, de Tribolet N, et al., (2007) Current Biology 17 (2): 165-72]1), (["Ligand-dependent activation of
the hedgehog pathway in glioma progenitor cells," Ehteshan M, Sarangi A, Valadez JG, et al. (2007)
Oncogene; Marchl2, 2007, Epub ahead of print])), Z4F (& (["Melanomas require HEDGEHOG-GLI
signaling reaulated by interactions between GLI1 and the RAS-MEK/ AKT pathways," Stecca B, Mas C,
Clement V, et al. (2007), Proceedings of the National Academy of Sciences of the United States of
America; 104 (14):5895-9001)), HIAAME #H < (NSCLC) (& (["Frequent requirement of hedgehog
signaling in non-small cell lung carcinoma," Yuan Z, Goetz JA, Singh S, et al. (2007), Oncogene; 26
(7): 1046-551)), A% (3 (["Hedgehog signal pathway is activated in ovarian carcinomas,
correlating with cell proliferation: It's inhibition leads to growth suppression and apoptosis," Chen
XJ, Horiuchi A, Kikuchi N, et al., Cancer Science; (2007) 98 (1):68-761)), t}t (& (["Activation of
the hedgehog pathway in human hepatocellular carcinomas," Huang SH, He J, Zhang XL, et al. (2006),
Carcinogenesis; 27  (7):1334-40]1),  (["Dysregulation of the Hedgehog pathway in  human
hepatocarcinogenesis," Sicklick JK, Li YX, Jayaraman A, et al. (2006), Carcinogenesis; 27 (4):748-
571)), A (&3 (["Clear cell sarcoma of the kidney: Up-regulation of neural markers with activation
of the sonic hedgehog and Akt pathways," Cutcliffe C, Kersey D, Huang CC, et al. (2005), Clinical
Cancer Research; 11  (22):7986-94]1)), #H&5%E (&3  (["Rhabdomyosarcomas and radiation
hypersensitivity in a mouse model of Gorlin syndrome," Hahn H, Wojnowski L, Zimmer AM, et al. (1998),
Nature Medicine; 4 (5):619-22]), (["Deregulation of the hedgehog signalling pathway: a possible role
for the PTCH and SUFU genes in human rhabdomyoma and rhabdomyosarcoma development," Tostar U, Malm CJ,
Meis-Kindblom JM, et al. (2006), Journal of Pathology; 208 (1): 17-25])) % dA=Z5F (&9
(["Constitutive hedgehog signaling in chondrosarcoma up-regulates tumor cell proliferation," Tiet 1TD,
Hopyan S, Nadesan P, et al. (2006), American Journal of Pathology; 168 (1):321-30]))< 3gslu, ofd
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ATk, olAgkA] diEF 7-10d Fo X E5E AIASAT. FES oiFF 250-300 mm3 Wele FAMS Ha T R
g zZte ARToR FAsEdY. T 3 (m3) 2 AlF (92 248 3 BE To2RYH F9 23
T 33 71Eegivk. &% ol Al Aol weEt 2AFHAT. ARTE Apolo] RluE H|E4A AR
Z-gal~/4=E 55 A A€ (non—parametric Kruskal-Wallis/Wilcoxon Rank Sum Test) 183to] G333}
ATH.

A A 2

TYE 29 AYHAR A, FIE A (o] x F2)/2 (A F, Aole F FAH F Huh 1 B,
2 B 2 AY)S ol &3t ALlEGTE. A&/ UERT BEE (% T/0) #s 317 d824E o] 83t A
kst ATE-i > 090 4% % T/C = 100 x ATf-i/ACf-i, ATf-i < 0% 4% % T/T0 = 100 x AT{-i/T0 (¥
). FEA WA (PR)E Fdo] A9 FRAMA 27 T4 F99 50% ] s=2A Aok, o
T9 FEAA A F v TEFE AF A e w52 & g2 ((R)EA Gt
Ptcht/- nh9-2g ARH o2 FRAXEZTS TAAAT (8 [Romer, et al., Cancer Cell, Volume 6, Issue
3, pages 229-24, 2004]). o] Smo-2JEAoletal YENY £YS h AZE AStE Ad & digh =
A2 ARSIt Hicd olFAF &4 Hu o8 AE Zdstal, FRAEEFY HAES STHHAY
e

(23 [Briggs et al., Genes & Dev., 22: pages 770-785 2008]). 3}3E 19 AU &TL, A=

ZAY 22 5E ¥ Pteht/-Hict/- P2 FEAMES sFol2 EdES AH&sto], AAW &

F71F AEH o R Foste] Frisiivt. a7 AE S nlor JAAF dxow b ZFoE AEGEH H 5ol
< A E3AY Smo A&A g WAgde HES FEI=AE Hksy] Y8 A

mTor AA] 2 smo A3A RS X &

DAFAR Glor (LK B2 §F ALAT LA LEAY AANRA £T FAL ATE 4T 2
AEFA PI3 7IA FAA ] 8L Frrshed g,

454 R A FEAZE FFoRVE oY FRAZF AZ] T4 B alor AAA (AF Fo,
FASH e RFPEO) GAE WA FRAZF T4 F4"S olgdtel PRAn. 454 FFe A%
O AR BYSE Qe ARes oAd g9 amorel Amel W % (IF Fol, FRAEE)S 9
Mg g FES o A A% B4 Sl AR Qd £EE F AYFAAAL AR A5 DA
Aoz AAR F o ekt oldel 444 FY (A o, FRALEIS ot Uy FFEe AT
= oAlo] wal g FEE GehiAG A8 Wee dehiA gt

550148 FE BheanRE AR $79 Preht/Hick/- FRALE FFL o8], ¥ BAAEE Sno
AA e AR w5l BAE e sk B 8 B4 A 9
a3 HEve) =98 ol gatnh. A7) A4S SR 1o U FF Aol AN FEHe el Bk,

F 19 3E 1 (Smo JAA) 2 3E A (mTor AA) EE 19 ZIEZ H|YE
A5 AWNE QoFstgitt. & 1 YERd ukel o], A MEE SIRHE 1o 93] 8 nMe] IC50oE oA

HhH D A TSl A= 105001 9 Mok, 1y, mTor HAA 3= A= 2 2L Uyg ¢ = o A
gk IC500.2 AT, Uld TEAAY sitE A9 &% 5 2 20 uMe siHE 19 EA st Srrskglt.

T FRAEZF AE

<3 1>
%73 3 I E A E 1+A
1 (uM) A(uM) (um)
5 0.008 0.009 0.002
e 9.08 0.002 0.0002(5uM 225)
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80 mg/kg qd®] sF3h& 1, 10 mg/kg qdol SE A, R = 1 2 3
= AY Z2FES po T, FFEE AVF 8| dixwd vuslA FF G e 3 A a3
S zh= dbdo) | FEE 1S 7)o HAS FEsIFou Fo] AAFsY] AFEdY. 3EE 1 2 s
Be 2¢EZ AHEH FEAME T A AEs] AAF AL

3 > 700 mm3)7A 2] Alzbe] AT  nH|E =
20%101] %—@Oﬂ E%é}-?ﬁgﬂ%7 O]_“f_ _‘194 %_oo]: l?_‘\‘q }_ 700 mm30ﬂ
(3]

% 20 pebd whsh gol, xFE Amel o8 FH (FF
2 o
Sg8 12 AdE FRlA frelsh aguE.

e 2 Bgte AR A

=37 ﬂH%OlE} TH7A 9] A7H 238 X B TolA
Al Holde vk dFES FEAEE Edox U AS FostA AAAZIAY AT £ U
o}.
z=9
E9]
Hd TF A7)
2500

ool E mwea 7
Ew . 10mgkgqd | HEE
E % 15004 gi 80 mgkg gd
fj;ﬁowoo-
;10; 31 3HE A+

m 500

T2 38 48

o4 F A5

EH2

A 24 (700mm?) A4 Az

100 ‘;
80 33 E A+
2
«ll_ 60
fe)

T 40 HEE 1
n] 80mgkg qd
% 20+
0 —
40 50 60
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