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3ol A5 Eo) B30 2 E -T2 @2 AR AL [3-((9)-2-0bv] a1, 4-To] M E-6-% 221,45, 6-F] £} 5
o) =25 2] | 1l-4-Q))-s o o] =,

5-ZR2-3-wd- g d-2-7H3AIAE [3-((S)-2-0}w] k-1, 4-Tho] W’ -6-% 4-1,4,5,6-H| Eg} o] = 2 -7 2] n]d
~4-)-sd]-olnjel =

5-(3Egto| T 2w d-u g} £-1-9)-9 g d-2-7F5 A AF [3-((S)-2-0}0]| 3=-1,4-T} o] W & -6-222-1,4,5,6-H
Eg}slo] = 2-v] g n|d-4-)-v d |-o}mo] = |

1,3-thol v 9 11-3] b5 —4-7HE AL [3-((5)-2-0kP] 3e-1,4-Tho] W -6~ 2:-1,4,5,6-8] Ee}sto] = 2-3] e}l
—4-e)-sd]-ofulo] =,

-9 &2[2,3-b]H g d-2-FHE A 4F [3-((S)-2-0}H] -1, 4-t}o| W D -6-54x-1,4,5,6-H| Eg}slo] =2 -3 2| v T
-4-2)-9d]-o}njol =

2-Ao] S 3 20— Y-2H-3] HE-3-FHE AL [3-((S)-2-0hm]sm-1, 4-Thol Ml P-6-% -1, 4,5, 6-¥] Ee)5ho] =
2521 -4-))-) g ] -ol o] =

N-[3-(($)-2-0}v] 31, 4-Tho] W] €l -6-% 2:-1,4, 5, 6- B E 2 8 o] = 23] 2] w] ¥l -4-) )~ ]-2- (1H-o] ] t} -2~
Q)-u = o} apo] =

O 4AFE-3-FH AL [3-(($)-2-0hv] -1, d-Thol W ©=6- 2-1,4,5,6-H E 2k 30| = 2-3] 2] v] ¥l -4-2) )~ |-
o}njol =

5 B-0l SAFE-3-7HB AL [3-((5)-2-0kP] 3e-1,4-Tho] W -6~ 2:-1,4,5,6-8 Eesho] = 2-3] 2] vl W -4-1)-
g ]-olute] =

5o 9312 ©l-2-7} B A1 [3-(($)-2-0}v] 2e-1, d-Tho] M| }-6-S4x-1,4,5,6- ¢l = 2 3ho] = 231 2] 0] ©l-4-21 )5
dl-ofvto]=

4= Y10 Ml HE-2-AF AL [3-((S)-2-0}v] o1, A-Tho] W] |G- -1,4, 5, 6-B E ek al o] = -3 o] v] ¥l
4-9)-5d]-ofrto] =

2R R-2-AHRAL  [3-((9)-2-0h] ded-o] B-1-m| D-6-$2-1,4,5,6-H = e afo] = -] 2] m] -
4-9)-5d]-ofrto] =

5-Egto]| 220 2w E-u g H-2-FFE A AF [3-((S)-2-0}u] 4~ & -1-W| & -6-L-%-1, 4,5, 6-H Eg}slo] = 2 -3
gud-4-2)-md ]-o}no] =

S-ER2-IEd-2-7bEAE [3-((S)-2-obr - - E-6-% A-4-3X 2 I -1,4,5,6-H Egtsto| = 2-d] 2] v d -
4-9)-sd -t =

¥ W-2-7H5 A4 [3-((S)-2-0}1) - 1-v E-6-5 A-4-Z 2 -1 4,5, 6-F| Eg}sto] = 2-v] 2| u d-4-2 -3 d |-
o}njol =

1o B 1) 2 5 -3-7H 3 A4 [3-(($)-2-0b] dem 1= v ©-6-% A4 2 8-1,4,5,6-H E e o o] = 23] 2] w] ¥4~
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9)-#d]-ofufo] =

20D A E 4T EHA  [3-((5)-2-0hM] 1T E-6-9 - 2 B-1,4,5,6-H] E 2} oto] =23 2wl w4
9)-sd]-chule] =

5-EFRR-vd-2-7kE 1A [3-((48,5R)-2-0}H] -1 4, 5-E&to] W € -6-%4-1,4,5,6-H E&}slo] =2 -3 2] 1]
d-4-)-sd ]-obrto] =

5-2 2 2-3 2] d-2-FFE A AF [3-((4S,5R)-2-0}1] 1=-5-0] €l-1 , 4-T}o| W € -6-< 2—1 4.5, 6-H] E 2} 3} o] = 2 -3 7]
Hd-4-)-#d |-o}nfo] =

3| EA|-3] g d-2-7}EA|AF [3-((R)-2-0}1| =—1,4,5,5-E| E&} | € -6-2-2-1,4,5,6-H Eg}3lo] =2 -3 & vl -
4-)- d ]-olule] =

5-222-9 g d-2-7FEA) AL [3-((R)-2-0}H]x=~1,4,5,5-H Eg}v| &-6-2%-1,4,5,6-8 Eg}slo] = 2 -3 2] 0] ¢l -
4-9)-#d]-olvujol =,

5-FR2-3-vd-v g d-2-7} A2 [3-((R)-2-0}v]=-1,4,5,5-H| Egt € -6-24-1,4,5,6-E| Eg}fo] = 23]
2l d-4-2)-s d ]-ofujol =

B x[2,3-c]HHd-7-7F=2 A1 A [3-((R)-2-0}7] =-1,4,5,5-H| Eg} W € -6-24-1,4,5,6-BH| Eg}tslo]| = 2-3] g
Hd-4-¢)-5d ]-o}ujo] =

3-(2-Z 2 2-Ad)-9 7 HU-2-7} 2 A AL [3-((R)-2-0}1] =—1,4,5 5-E] E &} W &-6-<2 21,45, 6-H] E 2} 8} o] = & -
¥ 2 v) Y-4-9)-5 d ]-o}ujol = |

- D -1H-3) 8 £-3-7F B A 4F [3-((S)-2-0bn) 2-1,4,5,5-H| B D-6-%2:-1,4,5,6-8] Ee}3}o] = 2-31 ¢ n] &)
-4-91)-4-E 5 9 - d|-o}vlo] =,

5-ER22-3-vE-gad-2-7}E XAk [3-((S)-2-°}r])=-1,4,5,5-EH EFHE-6-24-1,4,5,6-H Eg}slo]| =2 -5
r)P-4-9)-4-ZF 0 7-7d ]-o}njo| = |

W27 AR [3-((5)-2-0bv]=-1,4,5,5-H E b D65 £-1,4,5,6-H E ekshe] = 2-v] 2 v -4-21)-
57025 d]-ofno] =

2-ME-SALE4-FEA AL [3-((S)-2-0}P| -1,4,5,5-H Eg W & -6-%2-1,4,5,6-H E&}3lo] = 2 -3 2] vt 4~
d)4-ZFQ Z-y|d]-onlo] =

5-WlE-E] e H-2-FHF A AE [3-((S)-2-0}1]=-1,4,5,5-H E&tH| F-6-%4-1,4,5,6-H E&}slo] = 23] ] ] gl -4~
A)-4-ZF e w3 d]-olujo] =

5-T}o]| =2 0 2w EA|-31 2] U-2-7F A AF [3-((S)-2-0}H] 1=—1,4,5,5-E| E 2} W €l -6-2 2-1,4,5,6-€| E &3} o] =
2-7gn1-4-2)-4-ZF ¢ 2 -5 ]-o}ulo] =

3 EA-T g d-2-7F A1k [3-((S)-2-0}m| x-1,4,5,5-H E& M| E-6-524-1,4,5,6- 8| Eg}dlo] = 2-v] 2] v| g~
4-A)-4-FFQ 2-vd]-o}nfo] =

-vE-m 2| d-2-75 A4k [3-((S)-2-0}v]=-1,4,5,5-E| Eg} | @ -6-5 4-1,4,5,6-E| E&}slo] = 2 -] 2] v] -4~
) -4-ZF e w3 d]-oluto] =

SrERE-vE ) E-2-ThE At [3-((S)-2-0n] te-1,4,5, 5Bl Egpel E-6-52-1,4,5,6-H Ee}sto] = 2 -] 2] 7]
d-4-d)-4-FF Q2 2-v|d]-o}rjo] =

5-F 2 2-9gb-2-7F A A [3-((S)-2-o}n| %=-1,4,5, 5-H Eg W € -6-52-1,4,5,6-E| Eg}dlol =2 -] & m] g-
4-d)-4-FF 9 2-vd]-ofuo] =

3-ZF o 2-9gd-2-FHEAAE  [3-((S)-2-0tu] =145, 5-H E W € -6-24-1,4,5,6-H Eg}slo| = 2-3] ] 1|
d-4-)-4-FF 2 2-vd ]-o}ufo| =

5o d-S AL E-4-FF A [3-((S)-2-0}m| e-1,4,5,5-H E& M| E-6-52-1,4,5,6-EH| Eg}dlo] = 2-3] 2] n| © -4~
A)-4-EF e E2-dd]-ofupo| =

5—Ego]| 220 2 g-v g d-2-7F A4 [3-((S)-2-0}r] =-1,4,5,5-H EFH E-6-24-1,4,5,6-F| Ed}slo]| =
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29 g v H-4-)-4-Z F 0 72— d |-o}ulo] =

=W E-1H-o | T} E-2-7F 5 Al AE [3-((S)-2-0}7| =-1,4,5, 5-H E&tH ©-6-%2:-1,4,5,6-H Eg}sl o] = 2 -3 2] 1|
H-4-2)-4-ZF ¢ 2-7d]-o}ulo] =
1-vl e -1H-o]m| k& -4-7H5 AlAE [3-((S)-2-0}W] -1,4,5 5-H| Egt v F-6-%4-1,4,5,6-E| Eg}3o] = 2 -] 2] 1]
D-4-9)~4-EF @ 2o d |-ofutol =

501 5% 4] -3 2] R-2-7H A AL [3-((5)-2-0kP] 21,45, 5-8 E bl ©l-6-%2:-1,4,5,6-8] Eehho] = 2-3] 2] v 9
4-91)-4-E2. 0 23 d |-ofvpo] =

5-ZF 0 2-9 g d-2-7HE A1k [3-((S)-2-0}H] x=-1,4,5,5-EH| Eg}H € -6-24-1,4,5,6-H E &} 3} o] = 2 -] & 1|
H-4-9)-4-ZF ¢ -7 d]-o}vjo| =

5-Alot - B H-2-FF 5 A AF [3-((S)-2-0}n| %=-1,4,5,5-H EZ W € -6-% 2-1,4,5,6-E| E&} 5o 23] 2] v ol -
4-9)-4-ZF 0 2 -7d |-o}njo] = |

5w " o] HALE-3-FHE A A [3-((S)-2-0}n| =-1,4,5,5-H EZ W € -6-%2-1,4,5,6-E| E&} 5o = 2-3] 2] v ol -
4-9)-4-ZF 0 2 -7 d |-o}njo] = |

SAE-2-AFRAR [3-((5)-2-0bv]=-1,4,5,5-H E b B-6-9 21,45, 6-8 S ekshe] = 2 -3 2 v -4-2])-
57023 d]-okno] =,

52225 E2o) LR d-T 2 U2 AR A4 [3-((9)-2-0bulxe-1,4,5,5-H| E 2ol B-6-%2-1,4,5,6-¥]
Ee}so] 2232w Y-4-9))-4-F 50 -7 d]-ofro] =,

-F R 2-3-Efo|EF 2 Ea-ygd-2-7} 5 A A [3-((S)-2-°}7] x=-1,4,5,5-H E&H & -6-32-1,4,5,6-H|
Egslo| = 2-3 g ud-4-U)4-ZF 0 2~ d |-oln}o| = |

6-FzEZ-oluthx[1,2-a] 9] F W-2-7F AL [3-((S)-2-0}7] =-1,4,5,5-E| E&t| 2 -6-% 4-1,4,5,6-F| E&}3}
ol = 2-3 g u ¥4~ )-4-Z 5 9 2 -7 d ]-o}ulo] = |

1-tho] Z# o 2 &-11-9] &H-3-7} 3 A4k [3-((S)-2-0bm] 2=-1,4,5,5-E| E2tw| D -6-5 21,4, 5,6-F] E2}a}o]
= 2-v] g gl-4-9)-4-Z 2 ¢ 25 d |-o}njo| =

52222l -2 AHE AL [3-((R)-2-01v] o5 A 4] -1 4-Tho] W -6-5 41,45, 6- 8] £ 2}5}o] = 23]
H-4-9)-4-F 50 25 ] -o}mpo] =

2 e-2-7F 2 A3 [3-((R)-2-0}u] w-5-3} o] =2 A]-1 4-T}o] W€ -6~ 2-1,4,5,6-H E&}dlo] = -] 2] n] -4~
A)-4-ZF 2 2-Hd]-o}lujo] =

522 2-g e U2 R A [3-((9)-2-0hn) - 1-Abo] S 2 3 2 0w D -4-w] E-6-54-1,4,5,6-¢] e} o] =2
o] 2] v §1-4-21)-3] W |-o}ul o] =

5-2 2 2-9] 2] d-2-7H AL [5-((5)-2-0bv] -1, d-Thol o -6-5 221,45, 6-H E ehsho] = 2-3] 2 v -4-2])-
2-%%.0 23 d]-ofno] =

5-2 2 292 -2 AL [3-((5)-2-0bv] 1,45, 5-H S kol B-6-%2-1,4,5,6-H Eeksho] = -] 2] v ©l-
)42z 299 ]-olwlol =,

N_[(18)_2'_01‘1]]L____ly_t}ﬂ%_6'_%—/l\__27375'76'_E1]Ea—vé_}-o]Ei_l'H_v/,—\—‘ﬂi[ﬂEﬂ_ly4'_.ﬂE]U]H]—ES—C)E]]_S_%
2239 2 d-2-7}EAluo] =

N-[(18)-2'-o}r| -1 -H| &l -6' -2 4-2 35" 6" -El Eg}slo]| = 2-1"H-29] 2 [ d-1,4'-3] 2| v el ]-6- | 9] 2 ¥l -
2-7}EAbuo] £

N-[(18)-2'-o}m] e-1'-¥ &l -6'-%42-2,3,5' ,6'~H| E&}3}o 1Ei—l'H—éﬁ%i[mﬂ—l,zx'—ﬁJalﬂl%]—es—%]]—f)—
(2,2,2-Eg}o]| EF Q& -of| ZA])-3] 2| d-2-7} FAluto] =

N-[(1S)-2'-o}r] =-1"'"-HE-6'-22-2,3,5" ,6'-E| EgSlo| =2-1'I-~9 2 [ d-1 4 -7 & nd |-6-L |-3-E
2ol E 50 2| g3 2] Y-2-7} 5 Afnpo] =

% o)fold FomiY AeH H3E i olo AR HETH .
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RE Crmdd EE G AER2dZola; RE T4, (97, 327, Aot 9 C~SFAZ o]Foxl

R % R @7, nol 2 i 381 ~(ClL),~ol 3, webd mels FAsa;

R o e dezotdoelar, ojuf 47] o e FHZoEL, g, T2, S24-6~22, O

FHFHA, BEAC~DFA, Aok, HOIEBAC R, &, Al ZERD, ovnEY, YA

TEgh, o 58k 19 SEEY Alx, olF IR o 2AE 9 kAR o]e] &ko] #g Ao
ot 3teha) 19 sheE-2 BACE 29 AAlAlelal, aejr® 28 Jur 9 tE giib Foljo] A gl &
ATt

L/

28 FRW(T2D)e A& WA 9 B33 dol-g732 24 2 JdGS 2ste A% wE AZ25E
B4 odad ErZ Qste] FdEC(EHM Prentki & CJ Nolan, "Islet beta—cell failure in type 2

diabetes." J. Clin. Investig. 2006, 116(7), 1802-1812]). T2D ¥zt wAldyd, didyd 29, 2 Fuy
’d A1%Z(diabetic nephropathy), W23 (retinopathy) ¥ Ad#A AWS X g vget 4 AT T
7 AEs ZhxITh. 20009l oF 171 #inke] Alghgo] ol g TS HIAL, o] FXA = 2030l F oHj
2 Z7teted olAel Fagh nAwE AV € Aolgta ol FETGEALS Wild, G Roglic, A Green,
R.Sicree & H King, "Global prevalence of diabetes", Diabetes Care 2004, 27(5), 1047-1053]1). T2D<] 4k
Ade] Tk A AGG 9 AA 1R a-oluvA] &4 AFY T AHE(EF[P Zimmet, KGMM
Alberti & J Shaw, "Global and societal implications of the diabetes epidemic Nature 2001, 414, 782-
7871).

WA Z el B ARARl & o] Ade A W HEFGS 1209 Al o] drk(E M Prentki &
CJ Nolan, "Islet beta—cell failure in type 2 diabetes." J. Clin. Investig. 2006, 116(7), 1802-1812]).
7V HEol Amge FEE 12D 5AS Hole WE-AE wiX(mass)o] EA4S A XE. a9y
GLP-1 FrAFAl, 7F=Ed(gastrin) 2 th& A A4 HZo Bd-S weEl-Axe] HE B Fito] gy 71538
i, e SR 0 2 B 1200 WS HS =5 S HoFtH(EAILL Baggio & DJ Drucker,
"Therapeutic approaches to preserve islet mass in type 2 diabetes", Annu. Rev. Med. 2006, 57, 265-
281]).

Tmem272 WE-AIE 52 (=3[P Akpinar, S Kuwajima, J Krutzfeldt, M Stoffel, "Tmem27: A cleaved and
shed plasma membrane protein that stimulates pancreatic [3 cell proliferation", Cell Metab. 2005, 2,
385-397]) % Q&Y EH|(EA[K Fukui, Q Yang, Y Cao, N Takahashi et al., "The HNF-1 target Collectrin
controls insulin exocytosis by SNARE complex formation", Cell Metab. 2005, 2, 373-384])& ZXsl&=
WAz dyA ok, Tmem272 WEl-AES] ¥Ho 2Ry FxFoz Relx o], HAl-Zdo] AlE2 Tnem279
WA =N AAEE 42 kDad] ¢ Gdebiidoltt. {FAAREY wh-2ol A Tmem27¢] IEFHL WE-AE W2E
7217132, DI0 Ba® EddA =F32 WS MGG (FA[K Fukui, Q Yang, Y Cao, N Takahashi et
al., "The HNF-1 target Collectrin controls insulin exocytosis by SNARE complex formation", Cell Metab.
2005, 2, 373-384], [P Akpinar, S Kuwajima, J Krutzfeldt, M Stoffel, "Tmem27: A cleaved and shed plasma
membrane protein that stimulates pancreatic B cell proliferation", Cell Metab. 2005, 2, 385-397]).
Az, A7 WAL ik ojAlo] (oA, INSle AIFE AFE)olA Tmem272] siRNA Yol9-2 F2] £25
A7, o] HE-AME wf2o] 2o A9 Tnem27¢] S-S vERWITH

Al@ Wl A, BACE2E Tmem27°] Aol 7]%3 felo] =& el (cleave) ettt HAaA Adtd ZEEfoLA
BACE1:= ol#3 Helol=g Relahx] 2, x| BACELSl AEx oxle HlEg-Axe FA& Z38HH4
F=th. BACEI(HIER-%-9] APP-E2] &40l thdh BACE, =3 WElA A2l elobAl (beta-secretase) 2 &A1 8 )&

N
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dzstoln] Weol Wy gl wx A7 Ao mAd Fxo FA4o Aot

Hl 529k &5 Al BACE2:= A S okivtd ZRElopAlolal, HAAF A WE-AEAA Tnem277 & F4 Tt

(&% I[G Finzi, F Franzi, C Placidi, F Acquati et al., "BACE2 is stored in secretory granules of mouse
and rat pancreatic beta cells", Ultrastruct Pathol. 2008, 32(6), 246-251]). X3, o]AX APP(I-E[I
Hussain, D Powell, D Howlett, G Chapman et al., "ASP1(BACE2) cleaves the amyloid precursor protein at
the B-secretase site" Mol Cell Neurosci. 2000, 16, 609-619])¢} IL-1R2(==¥ [P Kuhn, E Marjaux, A
Imhof, B De Strooper et al., "Regulated intramembrane proteolysis of the interleukin-1 receptor II by

alpha—, beta—, and gamma-secretase" J. Biol. Chem. 2007, 282(16), 11982-11995])¢] &s3i7} 7}%53lvta &
A,

ol g

webA], o u-Fe 2 Py Aol A HERAE vjae BE E 3
7kz1, 12D X EWHOo A BACE29] AAI7F AlteTt. wiepa, 2 U
gl Aok, olgld FIES E3] BACE29] ASt dvy AWl A8 W/w

5
SR
[\l
12
2
>
Gl
e 2 ox
w ol wlo

Wl SRR, BACE29] e olAlAoln) FAE BAKL oA At Hol ¥ FrEA e A (BAKLE
ol 9155, BACEZE Aol S1AE)e nelshW T Hopl FAH AL 2ABT, o)k ol ¥ B
opel AW BB wwstel F1E ARA FAS HA Ao AYHT, i, wFAAE 28 B

=, WA SFEE, 1P R AR A ol Amst ol A8 5 9

Uy QAo ek FAF &
el AAEA e @, 7] dele B wEe s sl AHSE Bk golel ov % wWslg 4de
R BEMIEE =

3 o =] B ] =] A=)

_g_o_] &g AL B, oﬂ}\’ HE "9 got= OE]O]—_!] L EX, (o= [ =1 HZo] H}a— 13}z B =i 032\7]_
e}
-

gol "AF AR EE CBA'e WE EE 2FAA, 1WA T, wrEsAE 1A 6 2 59
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]-o}mlo]l=; CF,CO0HT] <,
- E - AL Z—4-FFHE Al AL [3-((S)-2-0}u] -1, 4-Tpo] W E-6-5 4x-1,4,5,6-E| Eg}slo]| = 2-3] 2] v| ©l-4- ) -7
J-o}mto]l=; CF,COOHZ}FY] <4,
5-EF 2 2-9 g d-2-7}H A4t [3-((S)-2-o}H| e~4-o| &-1-H &l -6-% 42-1,4,5,6-H E&}slo]| = 2-3] 2] 1| Tl -4~
o)-gld]-o}nfo] =; CFCO0H] &,
g2 d-2-7F5 A4t [3-((S)-2-ob] 4o & -1-W & -6-52-1,4,5,6-H| E&}alo] =2 -3 2] v d-4-U ) -3 d ] -0}
nko] =; CF,C00HZH] 4,
S-FZZ-E| e #Hl-2-7} 5 A4t [3-((S)-2-0}H] =~4-o| & -1-W &l -6-% 22~1,4,5,6-H E&}slo]| = 2-3] 2] 1| Tl -4~
Ad)-wd]-o}ufo] =; CF,CO0H¥}2] 4,
6-SF 22 -9 g d-2-7} 5 A4t [3-((S)-2-0}H| =40 & -1-W & -6-% 22-1,4,5,6-H| E&}slo]| = 2-3] 2] 1| Tl -4~
A)-Hd ]-o}nfo] =; CFCO0H 2] 4,
SR 2-TEd-2-7HE A [3-((S)-2-0}H] =~4-o| & -1-W & -6-% 22~1,4,5,6-H E&}slo] = 2-3] 2] 1| Tl -4~
Ad)-dd]-o}ufo] =; CF,CO0H¥}2] 4,
5-E 2 2-9 g d-2-7H5 A4k [3-((S)-2-o}H| e~4-o| & -1-H &l -6-2-4~1,4,5,6-H E&}3l o] =2 -3 2] 1] dl -
4-d)-dd]-o}nfo] =; CF,CO0H¥}2] 4,
5-F22-TFH-2-FI5 A [3-((S)-2-0}n| -1, 4-T}o] W & -6-52-1,4,5,6-H| Eg}5to| B 2 -] g m ' -4-Y )~
4-ZF 2 2-dd]-olnfol=; HCIHe] <,
5-EF 2 2-9 g d-2-7E5A 4t
[3-((S)-2-o}n] -1, 4-tfo] M E-6-%2-1,4,5,6-H| Eg}slo| = 23] 2l n| d-4-U ) -4-F F 0 Z-v|d ]-o}nlo] =;
CF,CO0H}2] 4,
g 9-2-7FEA A [3-((S)-2-0}H] -1, 4-T}o] M E-6-22-1,4,5,6-H| Eg}elo] = 2 -3 g n] W -4-YU )4-ZF Q.
2-3d]-olnfo] =; CFCO0HS] 4,
5-Egto| 220 2 e-u g H-2-FFE A A [3-((S)-2-0}u] -1, 4-T}o] W E-6-L- A1, 4,5, 6-H Eg}slo] = 2 -3
g d-4-2)-4-ZF 0 Z-wd ]-o}vlo]| =; CF,CO0HZ}FS] <4,
S-S 2 2-9 g d-2-7H5 A4t [3-((S)-2-o}H] =-1-o| & -4-W & -6-5 22-1,4,5,6-H E&}slo] = 2-3] 2] 1| Tl -4~
d)-v|d]-olulel=; HCITFS] A,
S-S 2 2 -9 d-2-7} 5 A4t [3-((S)-2-o}m] e-1-Wl A -4-v & -6-24-1,4,5,6-E| EE}lo]| = 2-31] 2] v| -4~
d)-vd]-o}ufo] =; CF,CO0HTS] <,
S-EF R -9y W-2-7F=2 A [3-((S)-2-0}1] -4-HE-6-24-1,4,5,6-H E&sto| = 2-9 g d-4-9 )-| d ]-
ojule] =; CF;CO0HZ2] ¢4,
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[0309]

[0310]

[0311]

[0312]
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[0316]

[0317]

[0318]
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[0322]

[0323]
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-2 R E-vd-2-7H5 A1t [5-((S)-2-obv] k-1, 4-tho] Wl 'R -6-542-1,4,5,6-H| Edtéto] = =2-v] 2] v | -4-% )~
¥ g d-3-d ]-opato] =; CF,CO0HTHS] 4,

S-F R 2-T g d-2-7HEAILE [3-((S)-2-0Fn| =-1,4,5, 5-H EgtWE-6-%24-1,4,5,6-H Egtslo] = 2 -] 2] v Tl -
4-d)-4-EF e 2-wd ]-obvto] =5 CR,CO0HT}e] 4,

3,6-tho] ZF22-3) g d-2-FFE A2k [3-((S)-2-0}1] -1, 4-T}o| W & -6-24-1,4,5,6-H Eg}slo| =2 -3 g|ut-
4-)-gd]-ohato] =; CF,CO0HTHS] 4,

3-E 2 E AT | H-2-7Hg Al At
[3-((S)-2-ow] 1=-1 4-tho] Wl -6-%2:-1,4,5,6-H Egtato] = 2-3 gl n d-4- ) -7 d ]-o}uto] = CF,C00H7}<]

[e2]
o,

o] A~ EH-1-7F A2k [3-((S)-2-o}n| 2=-1,4-T}o] W& -6-K 2-1,4,5,6-B| E&}5to] = 2-3] 2] v T -4~ )~
]-o}ulol =; CF;CO0HT9] &,

o] &) EH-3-7} A 2k [3-((S)-2-o}n| 2=-1,4-T}o] W& -6-K 2-1,4,5,6-E| E&} 5o = 2-3] 2] v T -4~ )~
]-o}ulo] =; CF;CO0HT}9] &,

Fz-2-7F5 At [3-((8)-2-om] -1, 4-tho W D -6-22-1,4,5,6-EH Egteto] =2 -3 2] v T -4- ) -3 d ] -o}
nlo] =5 CF,C00HTHS] 9,

Elol 2=[3,2-b] 3] & D-5-7H A1 AF [3-((S)-2-0}1] k-1, 4-T}o] W & -6-5-22-1,4, 5, 6-E] Eg}alo] = 2-3] 2] v] ¥l -4-
o)-vd]-ofuto] = CFyCO0HTHE] 4,

gl 1=[2,3-c] I 2] D-7-7F5 A1 [3-((S)-2-0}r] -1, 4-tho] M e -6-54-1,4,5,6-H Eg}sto] = 2-3] 2 m| d -4~
o)~ d]-o}u}e] =; CF,CO0HT}S] <,

3-3d A whd -] 2 D -2-7F B A 2} [3-((S)-2-0m] 1e-1, 4-Tho] W ©-6-S &-1,4,5,6-F] Edt 8l o] = 2~ 2] v] ¥l -4-
o)~ d ]-o}u}e] =; CF,CO0HT}9] <3,

SEdo]EFe2vd-vd-2-7p5 A4k [3-((S)-2-obv] -1, 4-tfo] v -6-22-1,4,5,6-H| E2} 5} o] = 23]
gl -4-)-sd J-olvto] =5 CF,CO0H}] 4,

5-(2,2,2-Edto] EF e 2o 5A])-I g -2-7F5 A5 [3-((S)-2-0}1 2=-1, 4-tho| M -6-522-1,4,5,6-H| E}
sto| =& -v] g d-4-<d)-sd |-ofupo] =; CF,CO0HZH] A,

3,5-trolF 22—y 2| d-2-7F5AIE [3-((S)-2-0}v] -1, 4-Tho] W —6-2 221,45, 6-H| E2t o] =2 -y 2] 1| 1l -
4-)-3d J-obvtol =; CF,CO00H}2] 4,

3B A=  F-2-7H AL [3-(($)-2-0}P] -1 d-Tho] v F—6-S2-1,4,5,6- ] E e aho] = 23 2] 0] -4 )-
S J-obulo] = CR,CO0HT 8] 5,

2-E o) BR 0 R d-Elo}E4-I R AL [3-((5)-2-0bv] 1], 4-Tho] W -6-54:-1,4,5,6-8] E &}l o] =]
2] d-4-91)-# d ]-obrto] =; (F,C00H} ] 315H%,

2- uﬂlﬂ ElobE-4-7h AR [3-(($)-2-0hm]tem1, 4-Tho] W €l-6-5 -1, 4,5, 6-H E ek o] = 2-3] 2] 1] ©l-4-21) -]
J-okokol = CR,CO0HS}S] BHEHE,

W Z[blEl #-2-7F 5 A4t [3-((S)-2-0}r] -1, 4-Tho| W & -6-% 42-1,4,5,6-EH Eg}sl o] = 2-3] 2] 1| ©l -4~ ) -7
d]- } }o]l=; CF,CO0HTS] 38}3HE

- g -1H-9) g2 -3-7F2 A2 [3-((S)-2-0}1| 2a—1 4-T}o] W Bl -6-2-2-1 4,5, 6-H| Eg}alo] = & -3 2] w] Tl -4-
d)-sd]-obrto] =; CF,CO0HT}] 35t

3222520 EF 02 E-T 2 T2 R A [3-((5)-2-0h] i1, 4-Tho] W] F-6-%2-1,4,5,6-H E&}si o
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[0338]
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cR-ggud-4-9)-sdd]-olnto] =; CF,C00H#] 3}3HE,

- d-FAEA-FI AL [3-((S)-2-0}r] -1, 4-TFo| W E -6-5-4-1,4,5,6-EH| E&}slo] = 2-3] g 1] Tl -4~ )~
]-o}ulo]l=; CF,CO0HT] 3}3HE,

6-FRE-3-Eto|ZF e 2rE-v g d-2-7I5 A2 [3-((S)-2-o}v] -1, 4-t}o] W & -6-82~-1,4,5,6-H| E&}3}

ol =2~y d-4-)-5d |-o}v}o] =; (F,C00HT}FS] 313t

1-(2,2,2-Eg o] &7 0 Z-d&)-1H- 2} Z£-3-7} ZA)AF [3-((S)-2-0}r] -1, 4-T}o| W & -6-2-4-1,4,5,6-EH E2}

sho| =2~y g -4~ )-H d |-o}nle] =; CF,CO0HZH] 3}3HE,

3~ BA-S5-Edo]| 2 F e 2 ud-g g d-2-F}5 A4 [3-((S)-2-o}H] -1, 4-T}o| W & -6-2-4-1,4,5,6-H E &3}

ol=2-d g nd-4-d)-Hd |-olnfeo] =; CF,C00HZS] 3}3tE,

5-EF22-3-wd-g g d-2-7}H A4 [3-((S)-2-0}H] -1, 4-T}o| W& -6-5 4x-1,4,5,6-H E&}slo| =2~ gl v 1]

-4-)-9d ]-o}rlol =; CF,CO0HY9] 3135,

5-(3-Eete] F# e 2 E-3| 2 E-1-0)-F & F-2-7HE AL [3-((5)-2-0br] -1 4-tho] Wl ©-6-%22-1,4,5,6-F

Egtstol =2~ g v d-4-d)-3d |-olnfo] =; CF,CO0HZS] 3}3tE,

1,3-trol M d-1H-1 &Z-4-7HE A 4F [3-((S)-2-0}H] -1, 4-t}o W E-6-52x-1,4,5,6-H Eg}slo] =2 -3 21| T

-4-)-dd ]-o}ato]l =; CF,CO0HT}o] 3135,

-9 Z2[2,3-b]H g d-2-FHE A 4F [3-((S)-2-0}H] -1, 4-t}o| W -6-54x-1,4,5,6-H| Eg}slo] =2 -3 2] &

-4-d)-v|d]-o}vlo]l =; (CF,CO0HH} 2] 3}FHE,

2-A}o)| Z 2 2 2 H-5-w| & -2H-T] & Z-3-FH = A 2F [3-((S)-2-0}H] -1, 4-T}o] W H-6-L%-1,4,5,6-H| Eg}slo] =

Z-y v d-4-d)-dd |-oluto] =; CF,CO0HT9] &}3H&,

N-13-

[3-((S)-2-0}v] 11, 4-Cho] W -6-% 2:-1,4,5,6-8) Eehsto] = 23] 2] v] -4-01)-31 ]2~ (1H-o] v] t} -2~
2)-

((
Wl Zofufo] = CFyCO0HE] 3ok,

O &AL E-3-TFE AR [3-((S)-2-0FH] 1=-1, d-Tho] W E-6-8 Aa-1 4,5, 68 E 2} 5 o] = 23] ] ] Wl -4-2) -3 |-
ofufel = CF,CO0HZ}9] 3}9H%,

5-mlE-o] HAE-3-7HE AL [3-((S)-2-ob] k-1, 4-Tho] Wl R -6-542-1,4,5,6-H| Edteto] = =2-v] 2] v d-4-% )~
#d]-ofvtol = CF,CO0H}2] 3},

5- oﬂw 52 Q-2-7HE A AL [3-((5)-2-0kP] 3e-1, 4-Tho] W D6~ 21, 4,5, 6-8 Eehsho] = 2-3] 2] 1 -4-2)-5]
J-okuko] = CR.COON}S] 3HEHE,

4- g -1H-0) W T} E-2-7} 5 A2 [3-((S)-2-0}7| -1, 4-Tho| M & -6-% 21, 4,5, 6~ Eglslo] = 2-3] 2] v ol -
4-)-3d ]-opulo] =; CF,CO0HT}S] 3}§H&,

5-EF RV -2- AL [3-((S)-2-0h] smmd-ol 1w D-6-% 2-1,4,5,6-H| E et 8t o] = -] 2] v W -
4-A)-md ]-o}nto]=; CF,CO0HE9] 3}5E,

5-Eefo] Z % iuﬂlﬂ 2 -2 7HE A4 [3-(($)-2-0}w] -0 B 1-m] W -6-9 22-1,4,5, 6-F] = 2} 3 o] = 23]
2] ¥1-4-21)-31 W |-o}ulol = CR.COOHTHS] 8133,

S-ERR-dEE-2-7FEAE [3-((S)-2-opr -1 e -6-5 2 -4-2 291, 4,5, 6-H Egsto] = 2-v] v Tl -
4-d)-slld ]-ebwko] = CF,CO0H7}e] 3},

e D-2-7HF AL [3-((S)-2-0bu) - 1-H B -6-5 4-4-E 2 -1 4,5,6-6 Eg}slo] = 2-3) g ud-4- -5 d |-
ofuto] =: CF,COOH7He] Shat,

1-w & -1H-3] &} Z-3-7} 5 A1 4F [3-((S)-2-0}1] .- 1-H| ' -6-2 A-4-L 2 Z -] 4 5, 6-H| Eg}slo]| = -3 g n] g -4-
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[0346]
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[0350]

[0351]
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d)-dd]-obvtol =; CF,CO00H7}e] Sheke,

- - A E-4-7F A A [3-((S)-2-o}n] =-1-H & -6-2 A~-4-Z 2 H-1 4,5, 6-H| E}slo] = 2 -3 | v -4
A)-Hd |-o}ule] =; CF,CO0HTe] ¢,

522 2= U-2-7H5 AT [3-((4S,5R)-2-0kv] 11,4, 5-Eto] M| D-6-54-1,4,5,6-H Ee}slo| = 2-3] ] 7]
H-4-9)-#d ]-o}rle] =; CF,CO0He] <,

5-E222-3 g d-2-7}E X 2F [3-((4S,5R)-2-0}1] =—5-0f €l -1, 4-T} o] W &l -6-2 4-1,4,5,6-E Eg}slo]| = 2 -3 7]
ng-4-9])-5 d ]-o}ulo] =; (F,CO0HT2] 4,

3w EA -7 2 T-2-7FE A2 [3-((R)-2-0}vW] 3=-1,4,5,5-E| E g D -6-%2:-1,4,5,6-H E&}a}o] = 2-3] 2] v] ¢l -
4-9)-dd]-oluol =; L2 T}e] ¢,
-2 R E-v g d-2-7t5

AAE [3-((R)-2-0}1| =-1,4,5,5-H| Egt E-6-22-1,4,5,6-H Edslo| e 2-3] g v -
4-d)-dd]-olujel=; X &

Abatel s,
s-Em2-3-vd-v g d-2-7H5

AlAE [3-((R)-2-°}1| =-1,4,5,5-H| EZ W & -6-52-1,4,5,6-H| Eg}slo]| = 2 -5
20l e-4-9)- 9 |-o}rpol = %

9
gabste] 4,

Eox=[2,3-c]HgU-7-7FE A2 [3-((R)-2-°}H]=-1,4,5,5-EH EFHE-6-24-1,4,5,6-H Eg}tslo]| = 2-3] g
Hel-4-d)-sd |-olnto]| =5 EEALTE] ¢

3-(2-F=z=2-94d)-9 g d-2-7} =2 A4 [3-((R)-2-}H]x=-1,4,5,5-B| Eg}H| & -6-22-1,4,5,6-H E&}slo]| =2~
a2 H-4-)-9d |-o}rto] =; CF,CO0HTe] 4,

- e -1H-9] 2} &-3-7F5 A4 [3-((S)-2-0}H| =-1,4,5 5-H EZtH| D -6-54-1,4,5,6-H Egslo] =2 -3 2l v| T
—4-)-4-EF 2 2o d |-ofwke] = CFCO0HTE] o,

-2 2-3-vE-gad-2-7}E XAk [3-((S)-2-0}r]=-1,4,5,5-EH EFHE-6-24-1,4,5,6-H Eg}tslo]| =2 -5
grd-4-4)-4-FF 2 2~ d ]|-olvlo] =; CF,CO0HZ2] ¢,

W27 AR [3-((5)-2-0bv]=-1,4,5,5-H E b D65 £-1,4,5,6-H E ekshe] = 2-v] 2 v -4-2])-
-E7.02-d]-o}vko| = CF.00HS}S] 3,

- E - A E-4-FFE AL [3-((S)-2-o}r]=-1,4,5,5-H| ES}H & -6-54-1,4,5,6-H E&}alo] = 2 -3 2] v T -4~
Ad)-4-FF 2~ d]-olvlo] =; CF,CO0HZ2 ¢,

5-w|€l-E] @ W-2-F}E A4k [3-((S)-2-0}n| =-1,4,5,5-H| E}u| €l -6-24-1,4,5,6-H| Eg}d}o] = 2-3] & v] Y -4-
D)-4-&F e 2-d ]-ofto] =; CF,C00H}e] 4,

5-tho] EF- 9 2| A - 2] d-2-7F A1k [3-((S)-2-0}m| %=-1,4,5,5-E| Eet| B -6-52:-1,4,5,6-6| Eg}3lo] =
2-9 v H-4-A)-4-FF e =-dd |-oprto] = CF,CO0H] 4,

3-mlE A= g -2-7F5 AR [3-((S)-2-0}r|=-1,4,5,5-H Et d-6-222-1,4,5,6-H Egtsto] =2 -3 2] | ¢l -
4-d)-4-EF e 2-dd |-ofvpo] =; CF,CO0H7H] 94,

- -v e d-2-7F5 A1 [3-((S)-2-0tv]=-1,4,5,5-H E&t € -6-542-1,4,5,6-H Edt o] =2 -y 2] 1| vl -4~
W)-4-FF e =-vd |-otrte] = CF,C00HTE] <,

S-EF 22—y gnd-2-7F2A1AF  [3-((S)-2-0}n] x=-1,4,5,5-H| EgtH € -6-2 2-1,4,5,6-H| Ed}slo] = 2 -4 g 1)
U-4-9)4-ZF 2 Z-¥d |-olu}o] =; CF,CO0HT2] <,

Ss-ERE-vE-2- 7}—@&4 [3-((S)-2-o}r|x=-1,4,5,5-H Eg}H E-6-2%-1,4,5,6-H Ed}slo| =2 -3 g ud-
4-4)-4-ZF 2 2-¥d ]-o}n}o]=; CF,CO0H=}2] 4,

3-EF 02 A2 FEALL  [3-((5)-2-0k¥] e-1,4,5,5-H] E b P-6-52:-1,4,5,6-¥ £ 2fo] = 23] 2] v]
W-4-90)-4-FF 0 2-5d |-o}vho] = CRCO00HHe] 4,
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5= =S AE—4-FHE AL [3-((S)-2-0k7] 2=-1,4,5, 5-H Eeh 8 -6-54:-1,4,5,6-H E2}al o] = 23] 2] v] Tl -4~
A)-4-FF 2 -vd |-obrte] = CF.CO0He] <,
s-Eetel EF e 2 d-I| Y e-2-7F AL [3-((S)-2-0b7] :=-1,4,5, 5-H & E-6-522-1,4,5,6-EH| Eg}5}o| =
2-9 g d-4-9)-4-ZF o 2-dd ]-o}nfo] =; CF,CO0HZ}S] 4,

1-H g-1H-0] n }Z-2-7} B A 4F  [3-((S)-2-o}n] =-1,4,5, 5-H| EStH € -6-24-1,4,5,6-H| E&}5lo] = 2-3] 2] 1|
d-4-)-4-5F e 2l d ]-opvto] =) CF,CO0H}e] 44,

I-w " -1H-o] M thZ-4-7F5 A4 [3-((S)-2-0}n]e-1,4,5, 5-H Egp| E-6-54-1,4,5,6-H Eg}eto] == -3] 2] 1]
d-4-U)-4-FEF Q2 -vd]-ofnte] =; CF,CO0HTHS] 4,

5-w| HA]-T] 2] P -2-7HE A AE [3-((S)-2-0}] 2=-1,4,5,5-H| EtW € -6-54:-1,4,5,6-H Egtsto] =2 -7 2w d-
4-)-4-EF 2 =-Hd ]-ofute] =; CFCO0HZS] ¢,

S-EF e 2-T P d-2-7H A4 [3-((S)-2-okH]| =-1,4,5,5-H EgtH € -6-=24-1,4,5,6-H Eg}slo]| = 2 -1] 2] 1|
d-4-9)-4-FF 2 Z-7d ]-olnfo] =; (F,C00H¢] 4,

5-Alob -] 2] W -2-7HE A AE [3-((S)-2-0}] 2=-1,4,5,5-H| EtW D -6-54:-1,4,5,6-H Egtsto] = 2-F] 2w d-
- 4-SF L 2-vd]-olulel =5 XA o,

5l -0 AL E-3-I AL [3-((8)-2-0}1) %=-1,4,5,5-H E&} W -6-%2-1,4,5,6-H Eg}sto] =2 -3 g w] -
4-A)~4-ZF 2 2~ d]-o}ule] =; CF,CO0HY}S] <,

SALE-2-TFE A A [3-((S)-2-°}m] =-1,4,5,5-H EetW D -6-22-1,4,5,6-H Egtsto]| = 2-F] 2l v d-4-4 )-
4-EF 9 Z-dd]-olnto] = CF,C00H¥e] 9,

FERE2-5-Effo| EF 2 - d-2-7HE A [3-((S)-2-0}1] x=-1,4,5,5-H| Eg}W|H-6-242-1,4,5,6-H]
Egslol=2-9 g d-4-Y)-4-EF 2 2-v|d ]-olno] =; CF,CO0HT2] ¢,
6-FER2-3-Egfo]| ZF 2 d-T g d-2-7HE A 2F [3-((S)-2-0}v| =-1,4,5,5-H E}i & -6-24-1,4,5,6-H]
Egtstol = g2-3 g nd-4-%)-4-FF 2 2-5d |-olulo] =; CF,CO0Ho] ¢,

6-F 2 Z-olutpx[1,2-al ¥ g H-2-7HFAAE  [3-((S)-2-oFH]e-1,4,5,5-EH| Egt| & -6-5 4-1,4,5,6-H| Eeta}
ol g -3 g n d-4-)-4-ZF ¢ &-7d |-o}ulo] =; CF,CO0HTS] <,

1-tho] Z 2 o 2| el -1H-3] &} Z-3-7F 2 A A [3-((S)-2-0}m| x=-1,4,5 5-E| E&} | € -6-2 2-1,4,5,6-H E &}3} 0]
cR-AYynd-4-Y)-4-FF L Z-#d |-ofrteo] = CF,C00He] 4,

5-F22-9 g d-2-FH5 A4 [3-((R)-2-0}H] e-5-l A S A]-1, 4-t}o] M H-6-54-1,4,5,6-H| E&}slo] = 2~ 7]
v e -4-9)-4-ZF 2 2-vd ]-o}nlo] =; CF,CO0HT2] &,

32 H-2-FFE A AE [3-((R)-2-0}H] =-5-3} o] =& A]-1,4-T}o| W E-6-5 4x-1,4,5,6-H| E&}slo] = 2-3] 2] v| Tl -4~
d)-4-ZF 2 2-Fd]|-olnfo|=; X EAITE] ¢

S-ERE-VYH-2-7HE AR [3-((S)-2-obr|e-1-Ate] SR 2 A v d-4-r 2 -6-522-1,4,5,6-H E}eto| ==~
vl glnd-4-d)-v|d ]-o}rlo] =; CF,CO0H¥}2] 4,

5-F22-9 g d-2-FH5 A4 [6-((S)-2-0}H] -1, 4-Tho| W E-6-54x-1,4,5,6-E| Eg}slo| =2 -3 ] v Tl -4-Y )~
2-EF 2~ d]-olule] =; CF,CO0HZS] ¢,

5—%&&—&1&6—2—7}—%& b [3-((S)-2-o}H =-1,4,5,5-H| EH E-6-54-1,4,5,6-E| Eg}slo]| =2 -3 2] v| -
4-A)-4-2 2 2-7d ]-olu}o]=; CF,CO0HT}2] A,

N-[(1S)-2'-o}m] :=-1"-HW el -6'-24-2,3,5' ,6' -H| Egslo| =2-1'H-2=¥ Z [ d-1,4"-9 v d]-6-L ]-5-F
Z 2y d-2-7} 2 Aol = CF,C00H¢] ¢,

N-[(1S)-2'-o}r] =-1"-H & -6' -5 4-2,3,5" ,6' ~EH E&sto| =2 -1'H-23] 2 [ dl-1,4' -7 2| 7] |-6-d | =] 2] &l -
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[0382]

[0383]

[0384]

[0385]

[0386]

[0387]
[0388]

[0389]

[0390]

[0391]

[0392]

[0393]
[0394]

[0395]

[0396]

[0397]

ZIE31 10-2012-0061069
2-FFEAbuko] =5 CF,CO0HT}H2] 4

N-[(15)-2'-obr| -1 -¥ & -6'-% 4-2,3,5' 6" -] Eg}alo] =2 -1'H-23 [ €l-1,4' -3 2| ]-6-2 |-
5(2,2,2-E2}o] &7 Q2o A~ g d-2-7h5Abuko] =5 CF,CO0HHe] &, B

N-[(19)-2'-obm) -1 - -6 '~%22-2,3,5" 6 ~H| Ee}ato] = 2-1'H-2=3] 2 [ €l-1,4'-¥] 2] ] 9 ]-6-2 ] -3-E
gho] 7 2 2l e -y ¥ -2-7h s Apuko] = CRC00H2He] <.

S-ERE-E-2-7hE A [3-((S)-2-0br a1 A=t W D -6-542-1,4, 5, 6-B| Egtslo] = 2 -y 2] W] Wl ~4-< )
dd]-obrtel = Bz o] ofgH o 5 8bed dol 53] }%Aaq.

g Eokel %BW}E steba 19] sgtme] Tl gAY dE, o7, 7] sehy 1-Ee] ol Al FH

o Aea olgAA L AeA ol
3 . 24 e, dan epase) el
E o AEehEaYY (Gleld FHA it §UAE 2t AzrhEady)E £59

ok, @ﬂlmﬂﬁ:ﬂ b2l 19] B 3
7bsstal A W74 (metabolically labile) F=A= 2 di o]
,a) 97148 =4 st AZHAL EA st 7] 3k 119 ofwlzt &7
I, b) FrIke] meom glEka Ve
=, 38k 19 slgE e Alx wWolt),

e
T
ol
Lo
)]‘
~
2
0
flr

~%%ﬁ£&ﬁow]ﬂ@“LJﬂﬂ%é*%ﬂEjl

[47] AelA, X, R WA R 2 RE 47]6] 4o uke} 231, Bocs B57]91, 33-REgA7n o]t} ]

[37] 2ol A, R= 4716 Aeld nps} 2} ]
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[0401]
[0402]

[0403]

[0404]

[0405]

[0406]

[0407]

[0408]

[0409]

[0410]

ZIHSd 10-2012-0061069

[47] AelA, X 2 R WA R 7)o dela nhsh ],

AAE AZYA = FhRThololn= i 2 (uronium) @G, oA N N'-7FR dtlo]olw|th=(CDI), NN'-th
ojato] ZF R A7t tholo]m =(DCC), N-(3-Thol "ol 2 2 3 )-N'-o & -7} K rho] o] m| -3} o] = & Z & 2} o]
Z(EDCD), O-(WlxEgto]ol&-1-d)-NNN' N -HEZHEFZE HEHZFLEZRHO|E(TBIU) 2 1-[H]x
(tolw ol )W Al ]-1H-1,2,3E &}l o} &£ 2 [4,5-b]F 2 ] F-3-FA o) = SALEF Q 2 F A ¥ o] E(HATU)©]
. &0 "AVA 24 selA"E @71, st EAE Edoll, AT thololAX 2 Ho| "ol (DIEA) HEiE
EgfoloHolFI(TEA), & 32F of¥l, oAdd) N-WEREH &= 4-(to]vdoln]n)-s g o] EAE oJv|e
o A7) whee At g, Ao N N-tho|HE ZFolulo] =(DWF) Hi= tho]w e oA Eolulo] = (DMAC)
A 0T WA F9 259 2%oA 3T}

YHEE A% A TS P EE G4, O% nERsle S, a2 oE, vaEsls ol
o oE] EE 14-Thol A, i B4 Echo] HREL RN F QAtelr)

g, B owge olel gelw vk g el wieh F5sbs@ 3l HlE sheta 19 sgEe] B
o]t

gskal Ao] Adulyd o]wle EI[T.P. Tang & J.A. Ellman, J. Org. Chem. 1999, 64, 1213} f-A}s}lA Fo] 24F
(A, HeEls(IV)EFAI =, g vigd s AlE gHelg(IV)dEA o] =)o) EAste] &, oAd o,
A7 ol d oE & u& utEAsHAlE THE FolA ol ATz Adolutol=(d Ay, &2 Ayoln}

o=, Y% v R-(H-3F-FudRcllel =) HFo Axd & vk,

A o (WAN ARolrio = o 2B (B)e] W8S w3 ATH(Tang & Ellnan)e] ]3] 7] A% Hlsl 2ol
Fhelg A A7) (directing group)el o8] PAMEHow Aagnch, Asd olWE ALolA vAsE
78 ColA o, A olE (A, Tolold e E: U vigrAaAE ) FolA, @A 27 oba
o=, HEAsAE WE obEolE, LA ¥ F2zEetolo Ax e EA Loz E 4R HEky A8

glo]Est vkg-= & vt

Adofrto]= o 2E(B)olA ot o =H(O)& Ak wjo] Fhold |79 7hiaf= &, o7t olF
(Addf, dholold oy T E= oS v siAs 1,4-to]SAt) SellA 7)1k, o] St s vk

Sl @A Ahgstel 4AE 4 Atk
gosdod)E 22 stolsdtols, ngAsle HEF stolseomg 3i-Fasbubvo Est By
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[0411]

[0412]

[0413]

ZIHSd 10-2012-0061069

3}(deprotonation) Al 712 o]ojAl &uf oA AEH (AW, tholold oY T v wlEZstA= THF) 5
oA L4 o]ihEofroldlolER AlxE & da)et WhEAlA AxE F 9

oful = A ~E ()¢} Bl g-dokD) 7 WHg3le] ofnjt}olsto| =2~ glu|t]i= EE F53te 32 &, oA
) &4z FEolulol= | wlEA S A= DMF FolA FlETololu = ofA) DCC = Y% vlEAslAl= EDCI
BodHotwl, oA TEA = 1= vherA sl DIEAS Abgste] w3 + 9l

oba] wtholsto] =] 2 u T = (B)ol A obdRI(F)se] YER S #hae Gy o), oA %2, vhgd
AL g Ei WEE FolA Ful, A PA/CE Al F25AA 4AE & e

obd®(F) 9} 7HEAILS] ofvto|= AEH o m ofulo] =(6)E F5dFE A2 7]‘E‘:]'°] ojwl=, ot DCC =
T EDCI, e v sAE 28 9, oo HATU 3 @Zolnl, o) TEA = oS ik shAl= DIEA
& Abgste], odd 4 Egolvtol=, nigA A= DIFSE 22 & T W Fgd F o (6] 3%~
FESATIR G gRoE, B, dxdd St EE vpgr sl é&" AH&3Le 01]741'4% e, o
g trolelld olE] T oS abghASHAlE 1.4-thel§At e B Edfo]E R RoEAL e g Fo
A g 5 sl
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ol
st

(hyperinsulinemia)< 7i
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3 'BACE2 €49
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It

LERN

[0418]

ZFoll (impaired

=
o

=8

, &8 89 Ao(impaired fasting glucose), W4
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glucose tolerance), ¢

Al
=

(atherosclerosis),

33t

==z
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(dyslipidemia),

=
o
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NS4

n
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o)
ol
Nlo

fros

7bel WAb Ay
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T

73 M (myocardial infarction), 13,

B

m

G gl o)
ol 4] 9}

I, W

'BACE2 &4 9

& 'BACE2 &4 <oA%}

-
It

uhgral g oelelA,

[0419]

%9

sHA=

qe kg

(!

N

BACE2 &g e] oA}

A
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=

@ ot}
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<
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Al =

o}
H 7= Al
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ol
ol

A
oF

0
R

B

o el

3}
=

I} g7 Aok ol dEE Az
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[0427]
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N
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.
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3
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[0428]

AR GsAL oF

o
=

A, 7k

W

, 9F 1 A 1000 mg

oF or
ﬁo

X
B

TR

H 9 sk
1 WA 300 mgo]

(pharmacokinetic profile)dl] we}, A7) 3}

of we}
ok

,old, 1 WA 379

AL

of %

-

o EE o A 12

3
H

ox

M
A

il
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[0432]
[0433]

[0434]

[0435]
[0436]

[0437]

[0438]

[0439]

[0440]

[0441]

[0442]
[0443]

[0444]

[0445]

[0446]

ZIH=d 10-2012-0061069

o] HIE Al AR gRHA = ).

A A 4

oFof:

DCC = N,N'-t}o]o] A~ 2 F -7} H t}o]oju| = DIEA = tlolo] A 2 Hol|Eolrl | DMAc =
tlolH eolAd Eolufol = DMAP = 4-tho|w|€oln| =3 8] d | DMF = N, N-tlo|w&d Z Eolnfo] = DMSO = Tholw €
AFApel =, EDCI = N-(3-tfolrdopu] e L2 )N~ d-FpH foloju] = slo| =2 Fmeto]=, HATU = 1-[¥]
2 (troldolu) )W el ]-1H-1,2,3-E&to]o}Z= 2 [4,5-b]H 2t F-3-ZAlo]| = X ZF o2 FAHo|E H(]
= A HPLC = A% N4 A=vtE gy, LDA = gl tholo| Az 2 Holufol= | NS = AF AFHEZ NMR
= 7], TEA = Egfolddolyl, @ THF = B Eg}3fo] =2 gk,

A =7 }j_” /H_q\é o]u] A/] 751—}\-1

THF(350 m1) % (R)-(+)-3F-2dHolulo]=(66 mole)d] Solo] &40z AE(72.6 mole) 2 EJEHT
(A=Al = (152 mole) & A7, 37§08 5A3F Bk @F LEoA wusig. 47 £FEE
gol g E(dicalite) 2 o33}

22Col A Yzhstar, (400 ml)= A2letal, NS 102 &t wntkstal

Avh. A7) B Relstn, £4 3L Y oplHelER FEu, FA f7] 3¢ B ANsn, A2A
Na, FHAACL. AelES At GolA Al ZR I/ ool E(2)E g ARvkE 1Y 95
of 5% M3 oWl A% FEA

)

FHA ALY 1-(3-YEZ-#d)-o &k (66 mmole)oll A E@ste], AHE (R)-2-WE-Z2A-2-dHAA4 [1-(3-Y
Eg-9d)-(E)-o] &gl dl]-olulo] =(12.65 ¢)2 B84 mA A SS9t MS(ESD): m/z = 269.2 [MH]'.
A A2 1-(3-UEZ-9Y)-Z23-1-2(25.7 mmole)o| A Z&3le], WAE (R)-2-E-Z23-2- A4
[1-G-HEZ-Hd)-(B)-Z2FFd |-olrlo] =(5.70 ¢)& HIA IAZA F53TE. MSESD: m/z =
283.1 [M+H] .

FHA A3 1-(2-EF L 25U ER-A D) -o 82 (27.3 mole) ol A skl AAE R)-2-wWE-Z29-2-4
Ak [1-(2-EF e 2-5-HEZ-Fd)-(B)-oledg gl]-olfo] =(7.0 @& 3N IAZA FE394.
MS(ESI): m/z = 287.0 [M+H] .

=7+ Ad: EF[A. R. Katritzky et al., Org. Biomol. Chem. 2005, 3, 538]] w&} Az=¥H 1-(-HEZ-3]
2 H-3-)-o &2(3.68 mmole) o] A4 Zkato], &= (R)-2-| & -3 2 33-2-A 3 Ak
[1-(c-UE=Z-JEd-3-Y)-o| 2-(F)-d g dl |-o}u}o] =(720 mg)E A nA=ZA F58ch.  MS(ESI):
m/z = 270.4 (W] .

-78Col A THF(250 ml) = thololaZ & Folnlo]=(21.9 ml)e] &N n-FEEFEEFA F 1.6 M &9, 97.2

ml)& H7betar, -78CollA 304 &<t A& wnksiglet. A7) &8s HE ofAH O E(12.4 ml)E AF3staL,

o] THF(50 ml) ¥ ZEEEdlo|o] AT R ZAEEHE(43.0 2)¢ |G H7pstar, -78ColA 30% HoF

Wkl A7) EFES THR(25 ml) 5 A3E oRl A(47.1 mole) ] &No 2 Hz|atal, -78CollA

3AZE o AL wwbstth. A7) ERES ¥3F A NLCL £9(300 m) o2 AAsta, tolZYER o

, S5 old oM HoER F

A SHAZT.  FoES ATt oA Apo] SR/
o ste] =gk ddotulol= o ~E BE F53H3IT.

ii%fﬂ %7 3% B2 AHsw,

mm nﬁl

ol

o K
>
E
Tm
S
il
>
%
H
HU
=
il
)

=34 Bl (R)-2-WE-ZRa-2-d3s [1-G-HER-Id)-(B)-Egd]-otrte] =(47  muole) ol A
= (9)-3-(R)-2-mE-Z 2 3-2-Hyjdolr| =)-3-(3-HEZ-3d)-FE| 25} vd o =¥ (15.44

92 23 oz FSakth, MS(ESD): m/z = 343.1 AZF] [M+] .

i)
ol
o
_8,
O:::',
m{n

A B2: (R)-2-oE-Z23-2-d 34 [1-3-HEZ-#49)-(E)-Z=F 2] gl ]-o}u}o] =(1.77 mmole) o~ Z
— 40 —



[0447]

[0448]

[0449]

[0450]
[0451]

[0452]

[0453]

[0454]

[0455]

[0456]

[0457]

[0458]
[0459]

[0460]

SIHE S 10-2012-0061069
stod, AAE (S)-3-((R)-2-HE-Z2F-2-H 1 do}v| = )-3-(3-UEZ-7d)-HAel =it WE o2~ (450 mg) &
WA A 2A FE5E. MS(ESD): m/z = 357.1 [M+H] .

=7 B3: R)-2-wWE-Z2a-2-H3a [1-(2-ZF 9 2-5-UEZ-¥d)-(E)-oda el ]-olufo] = (10 mmole)ol
A EEste], AAE (9)-3-(2-EF L E2-5-UEZ-HY)-3-((R)-2-HE-Z 2 F-2-Hy| Jolu| = )-FE| 24 |

g o 2E(1.36 9)2 93 uARA FESHATE. MSESD: m/z = 361.2 [MH] .
Z7H BA: (R)-2-WE-Z 2 g-2-A WAk [1-(5-U E 2-3 2] tl-3-2])-o] A~(E)-< ] @l ]-o}u}o] = (2.64 mmole)
oA EZwkslo], A (S)-3-((R)-2-o€g-Z 2 -2-Md 3| do}n| =)-3-(5-Y EZ-v 2| d-3-d)-FE]| 24 w&

35
ol ~E](255 mg) S HEA mA A SS9t MS(ESD): m/z = 344.3 (W]’

sE
kA B (R)-2-HE-Z 2 a-2-4 «H_ [1-(2-ZEF e 2-5-UEZ-7d)-(B)-cl g g dl]-ofn}o] =(3.5 mmole)
oA EFwate], AAE (5)-3-(2-FFLE-5-HER-#d)-2,2-tte| W d-3-((R)-2-H| E-Z 2 -2-d 3] d o}v]
w)-RE A W o] 2B (565 mg) S WAl mAlRA S5k MS(ESD: m/z = 389.3 [MHH] .

W ¥F2-(400 ml) 5 AFolufo]= o] ~F B(42.2 mmole)?] &NS 1,4-to]22k(4 M, 530 ml) 5 HClE &0
2 Agstar, 22CoA 2217 Bk AL wksisick. Ay £ ZuA 73, tholFEadey 1M F4

==
AR Atelol gl JAES Btk AV A 2 sk, phrt oF 100] B wj7hA £33} 4 NayC0,

o2 FgNstal, golgraMuor FESGT. f7] T8 ARAYAL, Fwste] £ opwd Y CE
FE3T.

Z20A4 Cl: (9)-3-((R)-2-HE-Z 2 d-2-Hydo}n| )-3-(3-HUEZ-Hd)-FE| 24 WE o 2~F(42.2 mmol
)l A Edste], AHE (S)-3-olH| =-3-(3-UEZ-dd)-FE 24t HE o2 (9.0 g)& FH9 SYU=A

S=akglth. MS(ESD): m/z = 239.1 (W]’

A 20 (S)-3-((R)-2-wWE-Z&F-2-Audo}n] x)-3-(3-HUEZ-#d)-del=AF dEd o] ~E(1.30 mmol
A Eaele] ) AAE (S)-3-obH w-3-(3-HUEE-#Hd)-Et A WE o 2E](306 mg)E F-e o URA
stk MS(ESD): m/z = 253.3 AR [MHI]'

A 30 (§)-3-(2-FF 2 Z-5-YE=Z-¥d)-3-((R)-2- uﬂ -T2 @-2-A v dolu|n)-RE| ZA
(16.0 mmole)olA Z&alo], HAE (S)-3-olv|=-3-(2-ZFLE-5 uéi—ﬁﬂ@_)—fﬂ 2k
9F 9 cduA FESAT. MS(ESD: m/z = 257.3 [M+H]+

A C4: (S)-3-((R)-2-o€-Z 2 F-2-H 3y Joln| = )-3-(5-U EZ-3 g d-3-Y)-F-E]| 24l o& o] ~E](0.73
mmole)oll A E@sle], AME (9)-3-obv =-3-(5-UEZ-32|d-3-A)-FE 24 wE o 2H(157 mg)E ©F
A oo @A =39, MS(ESI): m/z = 240.2 [M+H] .

TLA 5 (9)-3-(2-FFLE2-5-HER-#d)-2,2-tpo| W d-3-((R)-2-H E-Z 2 -2-d 9 do}r] 1= )-FE]| =24k
12 2B (2.0 mole)oll A EF@sto], BAHE (S)-3-otv]=-3-(2-2F QL 2-5-HERZ-3d)-2,2-tfe v & -

1
B2k me o] ~H (510 mg)E ©EAl oolw A =kt MS(ESD): m/z = 285.3 [MH]'.
D. =XtA E] @ 2o} Do 34

Ankd A A}
22TCo|A THF(5.0 ml) & 3F-FE7ulH o] E(5 mole)2] &do] NaH(L.¥ = 60%, 5 mmole)S & HEHOo=E
A7vstar, 714 Aol HE w7hA] 22TolA 158 &<t Al kst A7) EFES THR(G.0 ml) T 9]
ZE]OpA o] E(5.0 mmole) o] G o= A sta, 22TAA 155 Ft A% wutalginy. A7 EFES 1
o]l B3, goeldedHz F&E3ta, §7] T B2 AFsa, ﬁi/\l?li, STHA71aL, FAES et
oA n-Fet/ole ofMH | EE AME3 AZvlEH T sAY T FAFHoZ ulsid EIETEH ol D& &

S3sid.
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[0461]

[0462]

[0463]

[0464]
[0465]

[0466]

[0467]

[0468]

[0469]

[0470]

[0471]

[0472]

[0473]

ZIHSd 10-2012-0061069

<A D1: o] 4] @ A opu| o] =] §H(150.5 mmole) el A sk, A= 3H-7d

[(Meolr] )7t el 2 A ]7 uHo] E(12.4 )& A nAEZA 53k, MS(ESD): m/z = 191.4 [M+H] .

S04 D2: o] 28] @ Aokl o Bl BH(60 miole)olH Eakel, AHE 3-8 [(ol Hobuli)7hu e o 1o
HIH O] E(1.30 )& Fetez vgst FHo dF 3F-FEIuiolES i3 FA uAZA F57
MS(ESD): m/z = 205.1 [M+H] .

SAHAl D30 o] AE| e Alotdlo] Er R -l A (21.4 mmole)ol| A E93te], AHE 3u-FE [(HAolv] )7t H - E
QAT O] E(450 mg) S Ao T mpAE ol A w2 FESAT. NS(ESD: m/z = 267.1 DH] .

&5}

%703 ofnreriolsto] = 2w elu]r = Ee] §H4)

A A7

DMF(50 ml) & o}vx o] 2~E C(21 mmole)?] &Moo <=xpH o7 E]Q - oF(23.1 mmole), DIEA(84 mmole) X
EDCI(29.4 mmole) & H7}star, 37| %%%g 22TCAA 16A1ZF F<F wukslgltl. &3 A" olAE o] E Ale]
of Adv= A7l EFES EEEta, 7] T AXRAV|L, THALL, FAES AT}t oA Ate]Z2 e/
old olAlHO|E(2:1)E AEs| A2ntE e vste & d ofu| =tfolste] =2 H g n| )= EE F535T.
SZHA E1: (S)-3-°oH| =-3-(3-HEZ-3d)-F-E 22t Wd o] ~E{ (21 mmole) ¥ 37-F8 [(HEo}n|x)7ln
wE 2 dlFhubdlo| Eo A EFltste], AAE [(S)-1,4-The]WE-4-3-UEZ-9d)-6-%4-1,4,5,6-H E&}3}o]
E2-ugud-2-d -7 35 -5E o 2E(7.22 )& WA nAZA F53Yk. MS(ESD): m/z = 361.4
[M-H] .

Z7HA) B2: (S)-3-olm]x-3-(3-U E=Z-3d)- -ﬂFJrid“} WE o] ~E (1.2 mmole) ¥ 35-%48 [(WEo}n]x)7}
el QA ]FulHo] EoA EFWEte], AHE [(9-4-od-1-WE-4-(3-UEZ-HYH)-6-2%-1,4,5,6-H E}
slol =2 -y g u|d-2-d |-7}A 3g-HFE 1*E1(372 mg)E WA wAZA FEIYTE. MSESD: m/z =
375.4 [M-H] .
A E3: (S)-3-ol| =-3-(2-ZF Q2 2-5-UE Z-¥d)-F-E| 2AF #E o] ~E(14.8 mmole) L 3F-F& [(H
Holr] )7t B Bl A FulHo] Eo A EHuale], AHE [(9)-4-(2-2FQ2-5-UEZ-¥d)-1, 4-tfo|We-
6-24-1,4,5,6-Hl Ed}slo| = 2-v 2 n g -2-A |-7}ikak 35-54 o] ~E(3.13 9)& T3 F2(foam) 224
S=aglth. MS(ESD): m/z = 381.2 [M#] .
Z7A) B4: (S)-3-olH| =-3-(3-UEZ-#Hd)-FE 24 wlEd o] 2E(0.42 mmole) & 35-3¢ [(dEo}n]x)7}
H-E] 9 Ad]luld o] EoA] Zuksle], AAE [(S)-1-dd-4-HE-4-(3-UEZ-¥d)-6-2%4-1,4,5,6-H E&}
slo]| =2~y d-2-A -7}t 3F-FE o 2EH (153 mg)E FA A=A 53k, MS(ESD): m/z =
377.3 [M+H] .
204 E5: (S)-3-0}r] -3-(3-HEZ-¥d)-FE| 24 WE o] ~E(0.42 mmole) % 3F-58 [(HFdoln]x)7}
BrEl o d]7pupo]EoA Eakele] | AAE [(S)-1-HA-4-wE-4-(3-UEZ-3d)-6-22-1,4,5,6-H Eg}
slol =2~y d-2-A -7}t 3F-FE o 2EH (165 mg)E WA nAZA F53IT. MS(ESD): m/z =
439.3 [WH] .
FZHA E6: (S)-3-olH] =-3-(5-UEZ-3 2 H-3-U)-F-E 24 WE o 2~E(0.66 mmole) ¥ 35-5F2 [(WEHo}
M) 7R B e A ]FkapH o) Eo A Edale] AAE [(S)-1,4-TolWE-4-G-UE -9 g d-3-29)-6-3 4~
1,4,5,6-H Egtsto]l =2-gen|d-2-d -7k 39— ol 2H (225 mg)E WA 1ARA F5IA
MS(EST): m/z = 362.1 [M-H] .
A E7: (S)-3-otn| =-3-(2-ZF QL 2-5-UEZ-Hd)-2, 2-to|HE-RE 24 HE oxf % 3F-FE
[(MEolr] )7t R =Bl 2 A ]7ubH o] E(1.8 mmole)o A Swste], AAE |
d)-1,4,5,5-HlESHE-6-524-1,4,5, 6-H Egtsto| E2-T g nd-2-d |-t 353-3E N 2H(GL mg)E o
FA ooz FEFAT. MS(ESD: m/z = 407.3 M-H] . A 2 B3& [(R)-4-(2-
1,4,5,5-H E&tHE-6-524-1,4,5,6-H Egtsto| = 2-1 g nd-2-d -7t 35-3E 1¢E1(27o mg) S WA
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[0474]

[0475]

[0476]

[0477]

[0478]

[0479]

[0480]

[0481]

[0482]

[0483]

[0484]

[0485]
[0486]

[0487]

ZIH=3dl 10-2012-0061069

uAZA gga. MS(ESI): m/z = 419.3 [M-H] .

F. S1HA| ofd#l Fo] oA

N E (100 ml) = Pd/C(10%, 400 mg) & o}n|i-Tho|alo] == u| g n|t]¥= E(12.
g gl 22ToA 2A1F Bt Fastssitt. 7] EFES o7t OM% SHAI7 AL, 2 2
ANA AtelZ 2/ dE oM H | E(1:1)E AMES ARZntE e vete] &% oldd FE S5kt
A F1: [(9)-1,4-thol W2 -4-(3-U E 2-9d)-6-52-1,4,5,6-E| Egtalo] = 2-v] 2] n] ¥ -2- -7 35
-5g o] ~E(12.1 mmole)oll A %%8}04, AR E [(S)—4—(3—°}ﬂli—ﬁﬂé)—1 4-tholw & -6-52-1,4,5,6-HE
stol = 2-vgu|d-2-A [-7huAt 3F-5-E o 2E(4.02 g)& WA FAF uAEA F58HTE. MS(ESD):

K

m/z = 331.4 [M-H] .

A F2: [(S)-4-og-1-WE-4-(3-UEZ-Hd)-6-<4-1,4,5,6-H Egtsto| = 2-3 g nd-2-4 |-7pakak 3
-5 o AE (1.0 mmole)oll A &35t | AAE [(S)-4-(3-oln] =-Hd)-4-o| &-1-W & -6-84-1,4,5,6-H]
geto]=R-veud-2-d -7kt 3E-Rd o =B G722 mg)E WA FAY wARAM Sl

MS(ESI): m/z = 347.2 AAk=x] [M+H] .

[m ozl ofN

ZH F3: [(9)-4-(2-EF L 2-5-UEZ-7d)-1,4-To| W E&-6-5F4-1,4,5,6-H Eg}sto]| =2-3] 2| v Tl -2-
1-7Fkat 35 -FE A 2EH(14.8 mmole)ol A E&sted, AAPE [(9)-4-(5-0}n =-2-FF 2 2-7d)-1,4-t} 0]
B-6-%4-1,4,5,6-H Egsto| =2~ g nd-2-d |-F}gA 35-FE o 2H(2.60 g)& WA FAHY uAZ

FEakolh. MS(ESD): m/z = 349.4 A2bx] [M-H] .

& 1o oly

x

WA P ()12 4o (3- U =R d)-6-4-1,4,5,6-H| Eghao] m -9 2] v t-2-d |-Fhukat 3
RE AZE0.40 mole)dld  EWakel | AR [(9)-4-(-obrx-sd)-1-] S-4-v G-
1.4,5,6-Hl Eekatol =252 v 9-2- |7t 35-28 o 2H (123 nE TAY U= F5HY

zll of

MS(ESD): m/z = 347.3 [M+H] .

A F5: [(9)-1-w12-4-wE-4-(3-UER-HY)-6-24-1,4,5,6-Fl Egtelo]| = 2-3] g n| g-2-2A |-7}3FAF 3
H-58 o 2~E(0.98 mmole) ol A % ste], 98 B8 AE I AdlA n—?ﬂ%’r/q]a OMAEIO|E(5:2) 5 AR
d ARvtEzysle] FA ¥go A [(S)-4-(3-otn - d)-1-HH-4-W ' -6-%4-1,4,5,6-H E&}5}o]
cZ2-yud-2-d |-715F 359-5E o 2EH (224 mg)E TR A 1 2SS —’FE stttk MS(ESI): m/z =
409.4 [M+H]

A2 B8E oD obAEIOIE/MeON(9:1)E AFES) TS ©ARA [($)-4-(3-0r] ool )4~ El-6-5 Ao
1,4,5,6-HEgslo|=2-J g nd-2-d -7t 33-5F4 A2HM49 mg)E 5390, MS(ESD): m/z =
319.3 [M+H] .

Z7A F6: [(S)—l 4-tolH &4~ (5-HEZ-9 2| d-3-Y)-6-52-1,4,5,6-E| E&}5fo 15 -3 g nd-2-d -7}
Hhal 33-5-2 o] ~E(0.62 mmole)ol A Easte], AMAE [(S)-4-(5-o}v| =-¥] & H-3-2)-1,4-T}o] H E-6-2
2-1,4,5,6- EﬂEE} stol=2-v gl g-2-A|-7pkal 35-2d o ~E (113 mg)S T3 xﬂi*ﬂ =

MS(ESI): m/z = 334.4 [MH] .

2 F7: [(S)-4-(2-ZF L 2-5-UE=Z-94d)-1,4,5,5-t| EFHE-6-2%4-1,4,5,6-H Egso| = 2-v gudd
-A]-7hA 3F-HE o) 2E(0.08 mmole)oll X E@Ete], AAE [(S)-4-(5-otn| w=-2-FF Q0 B-3d)-
4,5 5-HEZHHE-6-52-1,4,5,6-H Egslo| =23 gl vt -2-d |-}t 35-F9 o 2=H (29 mg)E F4

S =A 58T, MS(ESD): m/z = 379.3 [MHI] .

—
NN}

G olupol= G 2 Hel g4

DMF(2 ml) = o}d@ F(0.30 mmole)e] &Mol 4=x}2 o2 HATU(0.60 mmole), EF2F(0.45 mmole) = DIEA(0.90
mmole) S H7Fslar, 22TCelA 16A13F Fet Al mulkslitt. A7) E3ES vz s4A & RP-18 HPLC Aol A



[0488]

[0489]

[0490]

[0491]
[0492]

[0493]

[0494]

[0495]
[0496]

[0497]

[0498]

[0499]
[0500]

ZIHSd 10-2012-0061069

opAEUelEY Bl (0.1 %2 EFA4F el e AREE) AAlst, t-FESATMEE BREE S GE

A7) t-FRE2AIRd BE3E =74 62 1,4-To] 2 4 M, 1 ml) 2 MeOH(1 ml) = HCl1Y &9, ==
S22 EH(18 ml) 3 CFCO0H(1 ml)¢ EFE=Z AHgsta, 22ToA 16A17F =<k AL wdlstgch. A7

FES FUA7E, AelES oW EE vhastel FA HCI EE RCOOH 9OA £5% obvtol= HE
FESAL wE, wRHAslE RP-18 HPLC o)A opAlELelEd 3 B9 (0.1 %) EEN FHE A
&30 80l 10 WA 0059l TEN GORA £5F ofvbol = IE FEHATH

5-HE-EH-2-FHEA|AF [3-((S)-2-0F7|=-1,4-Tho| 2 -6-24-1,4,5,6-E| EF3to| = 2-T g v d-4-Y )-
Hd]-olvlel=; HC1THe] &

HCI

A% FloezHE [(S)-4-(3-olm=-Hd)-1,4-TFo]| W E-6-24-1,4,5,6-H| Eg}elo] = 2 -1 g n] i -2-d |-7ht
3g-59 o 2E ¢ 5-WE-F O H-2-FHEA|AS AZHAT|L, o]ojA FAE @RS (deprotection)dto]

A mARA FA FRES S5, MS(ESD): m/z = 357.1 [MHI]

5-222-E e ¥-2-715 A1t
[3-((S)-2-o}v|=-1,4-T}o|HE-6-24-1,4,5,6-H E& o] =2 -1 glu|d-4-d)-Fd]-o}vlo| =;  HC1F9]

49 Flo25g [(5)-4-B-opve-dd)-1 4-tol M e-6-522-1,4,5,6-H Ee}s}o] = 2-v] 2] v d-2-< |7}
A 3E-FE G AES} 5-FRE-E 2R AEH AL, oo SAlE HEEste] 4 aAe

A A FI}EL 2Sagh. NS(ESD: m/z = 377.3 W]

2,5-To M L-E1 2 A-3-7HF A [3-((S)-2-0h| -1, 4-Tpo M| D-6-52-1,4,5,6-H Egtsto| =29 2| d-
4-d)-dd]-obrtel=; HCIFHe &

HCI ?H3
H,C HZNYN )
|
§ H N
= N
H,C O

29 Flo25g [(5)-4-B-opve-dd)-1 -l M e-6-522-1,4,5,6-H Ee}e}o] = 2-v] 2] v d-2-< |7}
39— cAHe 2 5-toliE-EeA-3-7tEAtE AZYATIAL, oo THAE HHEs] A
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[0501]

[0502]

[0503]
[0504]

[0505]

[0506]

[0507]
[0508]

[0509]

[0510]

[0511]
[0512]

[0513]

[0514]

ZIH=dl 10-2012-0061069

n

2AdZA wA SFES FESAUTE. MS(ESD): m/z = 371.1 [MHH]

AN 4
2,5-to A E-SAFE-4-FHEAIAL [3-((S)-2-0tv] -1, 4-To| B -6-52-1,4,5,6-EH| Egtsto| E2-F] v d-
4-4)-dd]-olwtel =; HCIHe]

HCl CH,

A% FLORYE  [(8)-4-(3-0hv] v d)-1 4-Cho] W& -6-5 &1,4,5,6-¥] E e ol o] = -3 e v] wl-2-) -7}
3F-HE o ZES 2,50 B-SAFE 4 HA NS AFYAT) A, ololH FRAE FHE] A9

2AdZA wA SFES FESAUTE. MS(ESD): m/z = 356.2 [M+H]

2,4 oM D-SARE-5- TS A [3-((S)-2-tl -1, 4-Tpo M D -6-54-1,4,5,6-H Egtsto| =29 2| d-
4-d)-dd]-olrtel=; HCIFHe &

HCl CH,

A FLORFE [($)-4-(3-0bv] s d)-1 4-Tho] W &l-6-% 2-1,4,5,6-¥] E o s o] = -3 e v W -2-1 -7}t
3F-HE o 2EI% 2,4-Tho] W B-SAE-5 R A NS AFYAT 3, olo] N FHAE Br Bl v

+

A ZA BA SES 53T, MS(ESD): m/z = 356.1 [M+H]

3-Hlg-o| &AE-5-F 5 A4t
[3-((S)-2-o}u]=-1,4-T}o| M E-6-24-1,4,5,6-E| E& 3ol = 2- v d-4-A)-F d ] -o}ulo| =; = s

99

A9 FIoRNE  [($)-4-(3-0bul -5 d)-1,4-Thol ] & -6-%2-1,4,5,6-8 = eah o] = 2] 2] vl -2-21 | -7}y
A 3E-RE o] 2} 3w U-o] SAE-5-THIANS AZYA D, olojA] FUAE BRI o] T4 uA

+

24 B4 JFES 5530, MS(ESD: m/z = 342.2 [M+H]

AAle 7
1,5-tho] W d-1H-7) 2t&-3-7H8 AL [3-((S)-2-0kv| -1, 4-T}o| Wl -6-52:-1,4,5,6-H EZ 3o E2-F] 1]
d-4-)-dd]-o}ute] =; HCI1Fe] o
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[0515]
[0516]

[0517]

[0518]

[0519]
[0520]

[0521]

[0522]

[0523]
[0524]

[0525]

[0526]

[0527]
[0528]

ZIHSdl 10-2012-0061069

g F1oRRE  [(S)-4-(3-obw) - d)-1,4-Tho| | d-6-22-1,4,5,6-H E&ta}o] = 2-v] g v 9 -2- | -7}
35-79 ol =Esh 1,5-Thol MU 1i-9 e E-3-7H3AALS AZYAT) 2, olojq FHAE YuEste] B

+

A wAZA EA SFFES FESA. MSESD: n/z = 355.2 ]

2,5-tpo| W d-2H-F &E-3-7H5 A4 [3-((S)-2-0bvl -1, 4-Tfo| W E-6-52-1,4,5,6-H Ed}sto| =2-T] 1]
d-4-9)-sd]-olmte|=; HC1FHe] o

Hol CH,
i

g Flo=RE  [(S)-4-(3-obw] - d)-1,4-Tho| | d-6-2-1,4,5,6-H E&tato] = 2-v] g v 9 -2- | -7}
A 3F-Fd ol 2ESh 2,5-Thol W E-2i-v) ehE-3-AHE A AL AZYAT D, olold FHAE Y Eshe] B

A wAZA EA SFFES FEHA. MSESD: n/z = 355.2 ]

olH| T2 [1,2-a]F HU-2-FFE A AL [3-((S)-2-0}| -1, 4-T}o| W& -6-& A-1,4,5,6-E| Edt3to] = 27 2] u]
d-4-d)-dd]-orto| = HC1FHe] 4

A3 FlozZHE  [(9)-4-(3-obr| =-7d)-1,4-Tho] ¥ d—-6-4-1,4,5,6-H Egtdto] = 2-9] 2] v T -2-< | -7}t
3H-F9 olzEst olmtx[l,2-al v e d-2-7F5 A0S AEYA7IAL, ool FHAE ERTEte] HE

+

A aAZA FA FFES FESIAT. MS(ESD: m/z = 377.4 [M+H]
A A4 10

5-2EE-Vd-2-7H5 A4t
[3-((S)-2-o}H]=-1,4-Tho| &l -6-& A-1,4,5,6-H Eg}sto| =27 gl n|gd-4-A)-F d ]-o}ulo]|=;  HClZ9

o

=

cl N
~ |

A3 FlozHE  [(S)-4-(3-ov - d)-1,4-Tho] W e -6-224-1,4,5,6-H E&}sl o] = 2 -] 2 v T -2- | -7}t
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[0529]

[0530]

[0531]
[0532]

[0533]

[0534]

[0535]
[0536]

[0537]

[0538]

[0539]
[0540]

[0541]

[0542]

ZIH=dl 10-2012-0061069

B o} s-E22-v 2 d-2-7HRAIS AZS YA, oo FAE SR Es] WA uA =

>
w
ld
i
e
2
[>

+

A g4 3FES 53R, MS(ESI): m/z = 372.1 [M+H]

5-Evt| EFQRMY-TYU-2-FHEAY  [3-(($)-2-obvl -1, 4-Thol D-6-%2-1,4,5,6-H Edhstol = 2-
vl d-4-2)-Ag]-o}vtol=; TEAHY

H O

Ad FlozHE [(9)-4-(3-olv=-Hd)-1,4-t}o| €l -6-2-4-1,4,5,6-EH Eg}sto] = 2-3] g v -2-A |-7}4}+
3-8 dxge 5-Efo) R 2 E-g g d-2-Ft AL AZH A2, olojA] FAE YR E ]

FA xFo2A wA SES 53U, MS(ESD): m/z = 406.3 [MHH]

5~ Y- 2] W-2-7HE A [3-((S)-2-0}v] -1, 4-cho] A P-6-S 2-1,4,5,6-F E ksl = 23] 2] vl W-4-)-
g ]-okvtol=; HClzHe] <

Ae FlozHE [(9)-4-(3-olv=-dd)-1,4-t}o]| W&l -6-24-1,4,5,6-H| Ed}slo| = 2 -y 2| v 1 -2- | -7}t

3328 o] ~E 9} 5-E-uau-2-7t B A S AZYA |3, ool FAE DRI G mA R
A A FI}ES FSagdh. NS(ESD: m/z = 352.3 [N
AAd 13

AY-2-FHEAY  [3-((S)-2-0k¥xe-1,4-Tho] | Q-6-82-1,4,5,6-H| Eekaho] = 232 v €-4-)-A -
ovtol=; Eg43te] @

A9 Flo2ig [(5)-4-B-opve-dd)-1 4-tol M e-6-522-1,4,5,6-H Ee}s}o] = 2-v] 2] v d-2-< |7}
- clxE e} v d-2-ThRARbs AZHATIAL, olol FRHAE FdREste] T4 FoRAM EA

3E S 58T, MS(ESD): m/z = 338.2 [MHH]

5-H S A -V 2 d-2-7H5 A4t
[3-((S)-2-o}u]=-1,4-T}o] M E-6-24-1,4,5,6-E| E& 3ol E2-H v d-4-A)-F d ]-o}ulo| =; = s
9 4
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[0543]
[0544]

[0545]

[0546]

[0547]
[0548]

[0549]

[0550]

[0551]
[0552]

[0553]

[0554]

ZIHSdl 10-2012-0061069
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2E F30ZRE [(S)-4-(5-otn x-2-Z=F 0 2-#Hd)-1,4-T}o| W& -6-22-1,4,5,6-H Ed}slo| = 2-3 g u -
d -5 o aFe 5-F 22 P-2-FEAMS ASHAZIAL, oloA FIHAE BRI

+

|
N\
=
it
>,
w
jy

WA nA2A A S$ES S5t MS(ESD: m/z = 391.3 [WH]
AA ] 47

W e-2-7ABA L [3-(($)-2-0br] -1, 4-Tho] AP -6-22-1,4,5,6-H Edtsto| =23 g v g -4-U ) -4-EF
L 2-sd]-oluto| =; CF.CO0HTS] &

F,C o

3

|7 3E-RE A 2ES deld-2-AHRARS ABYA T, ol N FUAE gnEstel WA uA

24 B4 IJIES F53¥ Y. MS(ESD): m/z = 356.3 [M+H]
A Ao 48

SrEFHOIEFL 2HE-THE-2-IHEAY  [3-((S)-2-0tvl=-1,4-To|HE-6-52-1,4,5,6-H| Esto| =2~
VHE-4-2)-4-FF L 2-dd]-olrto]=; CF.CO0HAS] &

F.C_.0
h CH,
N

gy sale] WA mA A ¥4 HES S5 MS(ESD): m/z = 424.3 [MHI]
A Ao 49

-222-Hd-2-7H8A%  [3-((9)-2-otv|=-1- E-4-HD-6-52-1,4,5,6-E| E}3lo| =2-v) vl T~
4-d)-dd]-olrtel=; HCIFHe &
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[0683]
[0684]

[0685]

[0686]

[0687]
[0688]

[0689]

[0690]

[0691]
[0692]

[0693]

[0694]

ZIHSdl 10-2012-0061069

£

2 MEFE [(S)-4-(3-ot e-dd)-1-od-4-m D -6-=2-1,4,5,6-H Edt o] = 2-v 2] v T -2- | -7kt
3H-F9 JxEs} 5-SRE-vU-2-7tEARNS AEYAITIAL, olojA FAE GHIFste] FE uA=

¢

A EA FRES FE590h. NS(ESI): m/z = 386.2 [M+H]
2 A4 50

5-EEE-FEd-2-7}5 A4t [3-((S)-2-o}v| =-1-AMF-4-HE-6-22-1,4,5,6-EH| E3to| =2 -F & v -
4-)-dd]-clvte] =; CF,CO0He] %

AP FSEFE [($)-4-(3-0bv] 2e-51 D)~ 1 A4 & -6 &-1,4,5,6-8 E ek o] = 2-3] 2] o] -2-9) |-7hupak
3E-3E olzEsh Al 1 $3 % 5-FRE-ed-2-ARANE AZIAAND, oA FHAE G sl

Szba mA A B4 SRS S5a%h. MS(ESD): m/z = 448.3 [MHI]

A4 51

5-2EE-vd-2-7-5 A4t

[3-((S)-2-o}1| -4-H| 2 -6-24-1,4,5,6-HEZ3o| E2-T v d-4-d)-H d]-o}v}o] =; CF,CO0HT<] &

FoCa_O

TSN
| =
A8 F5EEE [(S)-4-(3-ohv| - Y )-4-W D -6-54-1,4,5,6-E| Egtalo] = 2-3] 2] v d-2- | -7} Ak 354
g oxEet A 2 28 H 5-FRE-IU-2-7l5ALS AEFAITAL, ojojA FAE EHIT Y Hu
A=A EA FFELS $58%0. MSESD: m/z = 358.2 ] .
A A 52

5-222-7]e9-2-7 842
[6-(($)-2-0}w] -1, 4-Thol M P—6-% £-1,4,5,6-H Eetsto] £ -3 2] 7] €-4-21)-5] 2 9-3-L ]-clwho] =;
CF,COOH=}] 4
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[0695]
[0696]

[0697]

[0698]

[0699]
[0700]

[0701]

[0702]

[0703]
[0704]

[0705]

[0706]

ZIH=dl 10-2012-0061069

2] %) Feo 2 H-E]
[(S)-4-(5-o}n| -] 2] -3~ )-1,4-T}o H & -6-52-1,4,5,6-E| Eg}sto| = 2-T g v d-2-d |-k 354
g o AaE9 5-F22-IgU-2-FIEAS AZHAI7|AL, o]oA] FAE EHEsY WA A ZA FA

e S 58T, MS(ESD): m/z = 373.1 [MH]
A4 53

5-F22-9d-2-7}2 A4 [3-((S)-2-°}1]x-1,4,5,5-H ESHE-6-24-1,4,5,6-E| Egslo]| = 2-3] ||
d-4-4)-4-FF 2 2-#d]-¢lvlo|=; CF,CO0HZS] ¢

A FTRFH [(S)-4-(5-0te-2-ZF 0 2-9d)-1,4,5,5-H Eet D -6-%4-1,4,5,6-H E sl o] = =2-9] 2]
) H-2- ]-7hat 3R ol 2~E 9t 5-FRE-I g U-2-7HE A AZEAT|AL, oA FIHAE BHIE
stel wlal mARA BA RS FES. MSESD: m/z = 418.3 [MH] .

AA e 54

3,6-Tol 22 2-9Fd-2-715 A4 [3-((S)-2-°kv| =-1,4-T}o] Ml E-6-224-1,4,5,6-E| ET}3lo]| = 2-H] 2] 1|
d-4-d)-FHd]-olvlo| =; EFo|EF L E-olAELTe ¢

F.C._.O
Y cH,

Gl OH pyN_ _N_O

\
ZT

[(S)-4-(3-o}r] =-Fd)-1,4-T}o| W E-6-4-1,4,5,6-H Egsto| = 2-v g ud-2-d |-714F 33-5FE o=
B¢} 3,6-To]ER2-I 2 d-2-FIHA S AZSHAIZIAL, oo FHAE dH T G333 uA2A X
38 569, MSESD: m/z = 408.3 [WH] .

AN 55

32 A5 e-2-FEARE [3-((S)-2-0kF -1, 4-Thol A P—6-S4-1,4,5,6-H| Eehsho] = 23] el m @4
)-sd]-ofrlo|=; Egko|ERe 2ol BT
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[0707]
[0708]

[0709]

[0710]

[0711]
[0712]

[0713]

[0714]

[0715]
[0716]

[0717]

[0718]

ZIH=d 10-2012-0061069

>

[($)-4-(3-0}v] s d)-1 4-Tho] M| | -6-% 22-1,4,5,6-H E ek o] = 2-v] el vl W -2-91 |74 k4L 3F-3E o
B9 3-TREA-S U2 RARE AFYA T, ool FNAE uEdtel BN nAZA A

2o sahalnh. MS(ESD): m/z = 396.3 [MHH] .
A A 56

ol AFAEH-1-FHEAA  [3-((S)-2-o}7]x=-1,4-T}o| M E-6-24-1,4,5,6-E| EF}elo| = 2-3 2 v d-4-¢ ) -5
d]-olulol=; EFto|EF QLB -olAEAT S

F,C._.0

OH H2N

ZT

[($)-4-(3-0}P) 21 A-Ch ol W -6-% 41, 4,5, 6- ] Eehafol = 2] 2] v] pl-2-21 |- 7Pk At 332 o]
B9} o] AaF=A-1-FIEAAS AZHAZ|2L, ool FHAE R Fse] A wuA2A EA FEES
=at9ith. MS(ESI): m/z = 388.3 [+l .

A A4 57

ALAEA-3FBAL  [3-((9)-2-0}v]3-1,4-Tho] A Y-6-S2-1,4,5,6-F| Eekaho| =23 & v]€-4-21) -]
gl-olsbol=; EdoEF L R-obAEATS @

FaCusO

|
OH HN.___N._0

~N
H
= N
@]
[(S)-4-(3-o}m] .=-Hd)-1,4-tho| W& -6-54-1,4,5, 6-B| Eg}sto| = 2-v] g d-2-d |7}t 39-5-9 o=
ot o] &£ FE-3-7FEALS AZSPEATIAL, ololA FAE SR Este] FAe wruARA ®4] FHES

ek, MS(ESD): m/z = 388.3 M.
2 A4 58

ALEU-2-F1EA A [3-((S)-2-oh] -1, 4-T}o| W -6-24-1,4,5,6-H EFso| = 2-F | d-4-Y)-H d]-
olulolt; Eflo]|Z R Q R-olANEAT o
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[0719]
[0720]

[0721]

[0722]

[0723]
[0724]

[0725]

[0726]

[0727]
[0728]

[0729]

[0730]

ZIHSd 10-2012-0061069

[(S)-4-(3-o}m] =-wd)-1,4-tfo| W& -6-54-1,4,5, 6-B| Eg}sto| = 2-v] g d-2-d |7}t 39-5-9 o=
Hel Asd-2-75AES AFHAIAL, ololA FAE R F ] A vtuAex A sES F53

Ak, MS(ESD): m/z = 388.3 [M+H] .
A A4 59

o) x=[3,2-b]FF H-5-FFEA|AF [3-((S)-2-0}H]| =-1,4-T}o| | &-6-24-1,4,5,6-E| Egsto| =2 - g v d-
4-4)-Hd]-olvlol=; EFo|ERLE-olAEL T ¢

F4C._.0
s
= OH H,N__N._0O
s
SN
| H
NN
0

[(S)-4-(3-o}w] e-sd)-1 4-tto| W& -6-5 4-1,4,5, 6-E| Egtslo| = 2-T] g w|d-2-A |-7hakak 33-HE o~
Bl gox[3,2-b]9 8 Yd-5-F} A AH(E3] [Gronowitz, S. et al., Acta Chemica Scand., Series B: Organic
Chemistry and Biochemistry(1975), B29(2), 233]o] w&} AxH)S AZHA7AL, oloA FAE EdH 58}

of Sakal wmAEA B4l B SS5arh. MS(ESD: m/z = 394.2 [M+H] .
A A9 60

Eox[2,3-c]19Fd-7-FFEAI A [3-((S)-2-0}r]|x=-1,4-T}o| H & -6-24-1,4,5,6-H Edslo| =2 -5 g v g~
4-d)-sd]-olvto| =; EFO|EFE-oMAEAT] ¢

F,C._.0

|
OH HN_ _N.__O

[(S)-4-(3-ow] e-sd)-1 4-tto| W& -6-5 4-1,4,5, 6-E| Egtslo| = 2-T] g w|d-2-A |-7hakak 33-HE o~
B o} Elox[2,3-c]¥ 8 U-7-7} 5 A 2H(F 3] [Frohn, Mike et al., Bioorg. & Med. Chem. Lett.(2008), 18(18)
502319 wel AxE)S AZHATIAL, o)oAM FUAE EHEE FA vtuARA FA4 FFES F53I

o NS(ESD): m/z = 394.2 [MH]'.
A A9 61

3-dddvd-FHd-2-7H5 A1t [3-((8)-2-°}7| =-1,4-To| il d-6-524-1,4,5,6-F| E}slo| =2-F F v d-
4-d)-sd]-olvto| =; EO|EFE-oMAEATE] ¢
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[0731]
[0732]

[0733]

[0734]

[0735]
[0736]

[0737]

[0738]

[0739]
[0740]

[0741]

ZIHSdl 10-2012-0061069

[(9)-4-(3-o}H| -3 d)-1,4-T}o| & -6-5-4-1,4,5,6-H Eg}sto| =2 -3 g v d-2-d |-7h4t 35-523 3-
¥ ddud -3 g d-2-7F2 A AH(E3 [Blank, Benjamin et al., J. Med. Chem.(1974), 17(10) 1065]°] u}z} A
Z2E)E AZHAZIL, ololA FHAE "rRTsY A wtuARA qA FFES FEST. MS(ESD:

m/z = 446.2 [MHH]
A A9 62

SEffo|EF L2 d-T e d-2-75 A [3-((S)-2-otv]=-1,4-To| A E-6-54-1,4,5,6-H| Eg}3lo| =2~
T ud-4-d)-Fd]-olvto|=; EFo|EF 2 2-olAEATS ¢

F,C._-O oHy
OH H,N __N._.0

\N T
| goN

= N o

CH,

CF, O
[($)-4-(3-o}n =-Td )-1,4-tfo| W& -6-2 2-1,4,5,6-E| EF}slo| = 2-T g n|d-2- |-}k 355 o=
Bl 3-Egfo| B o wrd-u a2 A ke AZHA ]I, oo]x FiHAE duBale] A vk A

A FES FEa90h. MS(ESI): m/z = 406.4 [MHH] .
A A9 63

5-(2,2,2-Ed o] EF L 2-9EA])-F I H-2-FFEA| A [3-((S)-2-0}H] =-1,4-To|HE-6-2-4-1,4,5,6-HE
Zstol S 2-3 v A-4-2)-H Y |-clvto] =; Evto|EFQR-obAEATS @

F.C

22°Col A DMF(2.0 ml) & 5-3}o]EF A= 2 H-2-7} 5 A4 W' o 2~ (200 mg) &Ml NaH(L Y 5 55%, 64

mg)S A7Feta, 71A HAo] FXE wirtA] A& witsldek. A dgdE 0CE Yhsta, EgelE R
He Eglo]ZFQ 2t LYo E(728 mg) 2 Aglstar, 22TolA 2A13F ot AL wwtsdig. A7) &

FES X3} NaHCO.9F ol ofAlH o] E Alolol] EuiAIF|ZL, F7] S5 AXAZIZ SEAHY. FAES 4
7} 2ol n-Fet/NE olAHo|E(3:1)E AFEste] ARmEI VSIS WA uAEA 5-(2,2,2-Efo] 2 F

S R-o| EAD -3 P-2-7}E A2 v o] ~H (216 mg)Z +ESHATE. MS(ESD: m/z = 236.3 [M+H] .

MeOH(1 ml) % 5-(2,2,2-Eg}o]|ZF 2 2-o| EA)-T g d-2-7} 3 A4 wE =

Z LiOH(78 mg) |Mo =z A slar, 22CoA 2A17F ok A ﬂ&s}o E} %71 %0“% %‘%/‘ 71, FAE

S IN A4 HCIZE vhdsisig. A7) dgdas ofststa, Jo9ES &5
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[0742]

[0743]

[0744]

[0745]
[0746]

[0747]

[0748]

[0749]
[0750]

[0751]

[0752]

[0753]
[0754]

ZIHSdl 10-2012-0061069

5-(2,2,2-Eg}o] 25 2 2 -0 BA])-3] 2]t -2-7F A 2H(125 mg) S 53Fth. MS(ESD): m/z = 220.1 [M-H] .

[(5)-4-(3-0}m) s3] ¥)-1, 4-Cho] M El-6-5: 4:-1,4,5,6-E) E ek sfol = -] e w] @l 2-21 |- 7Pkt 33-3] ol 2
B9} 5-(2,2,2-E& o] Z2F Q2 2 - EA]) - 2| d-2-F} 5 A S AZHAZ|aL, ol FIHAE @ HFsle] T3
M bmA e A RS Sstauh. MSESD: m/z = 436.3 [MH]

A A4 64

3,5-To| 22 2-9Fd-2-7F2AIAF  [3-((S)-2-0}7]=-1,4-Tho| H|E-6-%2-1,4,5,6-H Ed}dlo] E2-3] 21|
—4-d)-sd]-olvtol =5 Eto]EF LB EATY ¢

F,C_.0 cH,
OH H,N.__N._.0
NN h
YA
AN

'CH,

[(8)-4-(3-opr] -3l d)-1,4-tFo W D -6-52-1,4,5,6-H E}eto] E2-v] v d-2-d -7}t 35-%d o=
B9} 3,5-tpo] 2R 2-I Y H-2-7FE AL AP AL, ool FAE dHRSse] HE wtuARA F

A e FEa9ck, NS(ESD): m/z = 406.3 [M+H] .
A4 65

3-HEA-3 gl d-2-7} & A 4F
[3-((S)-2-o}v|=-1,4-T}o|HE-6-24-1,4,5,6-H Eg o] =2-5 glujd-4-d)-Fd]-olvlo]=; Ego|E
FRE-SIAEATG S S3E

F,C._-O

H,6~C
[(S)-4-(3-o}r] -3 d)-1,4-T}o| H & -6-524-1,4,5,6-H EFslo| =2~ g n|d-2-d |-7}4k 33-FE o~
B9l 5oulEAl T 2 f2 A Ake AZAAIL, oloid] SIS Bsse] Sl nARA TA HiE
S =zt MS(ESD): m/z = 368.2 [M+H] .

A4 66

2-EFo|EF L2 Y-EolE4-HEAT  [3-((8)-2-otv]=-1,4-To| | 8-6-54-1,4,5,6-EH| Egslo| =2-
gud-4-d)-FHd]-olulo|=; Ego|EF 0 2ol EAT ] 3}3E

FC_0

\

[(S)-4-(3-o}r| - d)-1,4-T}o| W & -6-22-1,4,5,6-H Eg}slo| = 2-0 g ud-2-U ]-7
B9} 2-Edo|ZF L2 E-Eo}EF-4-F}HAIAE AZHAITIL, oo FIHAE ER I WA mAZA
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[0755]

[0756]

[0757]
[0758]

[0759]

[0760]

[0761]
[0762]

[0763]

[0764]

[0765]
[0766]

[0767]

[0768]

ZIH=d 10-2012-0061069

A FES FEa90h. MS(ESD): m/z = 412.3 [MHH] .
A A9 67

2~ Y-E| ok E-4-THE A [3-((S)-2-0}v] -1, 4-Tho] A P-6-S 2-1,4,5,6-F E2kaho] = 23] 2] vl W-4-)-
A l-ctotol=; Edto|EFQR-oAEATS] T

F.C @]
3 \ng "

OH ¢
H,G N
~=N
S H
— N

[(S)-4-(3-o}r| - d)-1,4-T}o| W & -6-22-1,4,5,6-H Ed}slo| = 2-0 g ud-2-U ]-7
B9} 2-Edo|EF L2 E-Eo}EF-4-F}HAIAE AZHAITIL, oo FIHAE ERE WA a2 A

A FES FEa90h. MS(ESI): m/z = 358.3 [MHH] .
A4 68

AZ[blE 2A-2-7H5 A4} [3-((S)-2-otv]2=-1,4-T}o| W E-6-52-1,4,5,6-E| EZSo| E2-T] Fu|d-4-U )-
Hd]-olrte|=; Eo|EFE-olAEAR 33E

F,.C_.0
\\T‘; CH,

[($)-4-(3-0}v] s d)-1 4-Tho] M| | -6-% 22-1,4,5,6-H E e o] = 2-v] el | W -2-91 |7k AL 3F-3E o
B% ME(bIELA2-ARANE ABYAA T, ool FUAT GuBstel WA nARA EA FFES

ek, MS(ESD): m/z = 393.2 [N+’
A A9 69

1-H &-1H-¥ 2}&-3-7H5 A4t [3-((S)-2-o}v|:=-1,4-t}o] W& -6-F4-1,4,5,6-H EZ}slo| =2~ v d-
4-d)-dd]-otute| &) EFo|ZF 2 E2-olHEATRY] 3=

F4C._.0

0
[(S)-4-(3-ot]=-3d)-1,4-to] M B-6-52-1,4,5,6-E| Ed}slo| =2-d] g v d-2-Ad |-7ht 35-Fd o
g ot 1-mg-1H-9 35-3-7t5 A0S 715" A71aL, oo FAE 2R Este] WA uAl2A A s

S ZEagin. MS(ESD): m/z = 341.3 [MHI]

A4 70

3-EEE-5-EFOEFLEML-HAL-2-7HEA  [3-((S)-2-otv=-1,4-T}o] M D-6-52-1,4,5,6-HI EZ}
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[0769]
[0770]

[0771]

[0772]

[0773]
[0774]

[0775]

[0776]

[0777]
[0778]

[0779]

[0780]

ZIH=dl 10-2012-0061069

sto|=2-Fu|d-4-d)-FH d]-olulo|=; Eo|SFLE-olAEARS FjtE

F,C._.0 CH,
I
OH H.N N 0]
FSC ~N \ﬁ
H N
o N Y

CH,
O

thol Mg -6-%4:-1,4,5,6-H Eg}slo| = 2-v g d-2-d |-7h4t 35-F9 o=

[($)-4-(3-o}m] :=-3d)-1,4- s
|27+ e=md- —43131 —2-7HE A AERHATIAL, ololA FAE FH S sl Ha

B} 3-F22-5-Ed}o
FAZA FA SEES S5 MSESD: n/z = 440.3 [M+H] .

AN 71

2-Fd-SALE-4-FFE AL [3-((S)-2-ob7| -1, 4-To] A -6-F4-1,4,5,6-H Egsto| =2 -T2 v d-4-Y)-
Hd]-olulol=; Ego]|EFLE-SIAEAT S SFE

F.C O
T

[(S)-4-(3-o}r| -5 d)-1,4-Tho| v -6-522-1,4,5,6-H Egtslo| = 2-v) g v el -2-d |-7bekat 35-%E o~
Blo 2-d-SAEA-TFE AR ASEATIAL, ololM FRHAE drREse] M 2 owM mA Hes

FE3FA Y. MS(ESI): m/z = 404.5 [M+H]+.
AAd 72

6-ZFER-3-Efto|ZZ 0 2vg- g d-2-7} 8 A1 A [3-((S)-2-0}u]x=-1,4-T}o| W€ -6-&4-1,4,5,6-EH E=
lo|=E2-HYu|d-4-d)-Hd]-olulo| &; Eo]EFLE-olAEFS SFE

F,C._0 cH,
S Sy RN N0
2
Sy i
N
| H
/ N %

CF, O

chol M8 -6-% 2-1,4,5,6-F| Ee}stol = 2-vl el v W-g- |-ApAL 3T o~

[(S)-4-(3-o}H] -7 1,4~ a
SFo e~ Jlalﬂ —2-FFEAIARS AEHAITIAL, olojA FAE BRI T

Id
B o 6-FEE-3-E}o
DA A EA FHFES FEeAT. MS(ESD): m/z = 440.3 [MHI] .

)=
I

A A 73

1-(2,2,2-Edo| ZF 2 2-9€)-1H-J F=-3-7}E A4 [3-((S)-2-0}H| =-1,4-T}o| A €-6-=4-1,4,5,6-FH]
Egtstol =29 d-4-d)-H g ]-clrte| = Egtol EFLE-olAEARY HGE
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[0781]
[0782]

[0783]

[0784]

[0785]
[0786]

[0787]

[0788]

[0789]
[0790]

[0791]

[0792]

ZIH=dl 10-2012-0061069

[(S)-4-(3-ot]=-3d)-1,4-t}o] Ml E-6-52-1,4,5,6-E| Ed}slo| =2-d] g v d-2-d |-7ht 35-Fd o
B9} 1-(2,2,2-Edtol HF e 2o &)-1H-¥ e} &-3-7F 5 A0bs 71 E- A 7]aL, oA FAE BrEste] o

A DAZA BA SHES F5ESATE. MS(ESD): m/z = 409.3 [M+H]

A 74
3-ANEA-5-Eglo]|ZF 0 2vd-T 2 d-2-71E A4 [3-((S)-2-o}v]=-1,4-T}o] W e -6-24-1,4,5,6-E| E&}
slol=2-HEgud-4-d)-Fd]-olvlo| =; Ego|ZFE L E-olAEAtT 33E

F4C 20 cH,
I

OH HN._N

| H
— N

H,C._O O

—

[($)-4-(3-0}] 2e-31 )-1, 4-Tho] W] ©l-6-% 2-1,4, 5, 6-FI E e 3o = -] 2 v] ¥-2-9 |74 b4k 3F-28 o] =
B9} 3-o BA-5-Ete] FF o 28-S W-2-AHRA S AZYAIIT, olojd FHAE BuEste] WA

K

+

A ZA BA SES 53T, MS(ESD): m/z = 450.2 [M+H]

Al 75
5-222-3-Mg-Nd-2-HEA4 [3-((S)-2-0kmli=-1,4-To| I D-6-%4-1,4,5,6-H Edtsto] =2-3 7]
d-4-d)-dd]-olvjo|=; Ego|ZFE L E-olAEAIT 35E

F,C_.0

OH HN
cl ~N T
| H N

CH, O

[(S)-4-(3-o}r] =-Fd)-1,4-T}o| W E-6-4-1,4,5,6-H Egsto| =2~y g ud-2-d |-714F 33-FE o=
B 5-g2e-ad sl RANe ALY, olold FUAE Gusse] WA AN T
38 =S89, MSESD: m/z = 386.2 [WH] .
AN 76

5-(3-E2o| EF.0 2D 2&-1-0)-7 e B-2-FHB A4 [3-((S)-2-0FP]3-1,4-Tho] M D-6-S4-1,4,5,6-
HEgstol =2 9-4-)-Ad]-o}vte|=; Evto|ER o2 ol ENTS TR
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[0793]
[0794]

[0795]

[0796]

[0797]

[0798]

[0799]
[0800]

[0801]

[0802]

ZIH=dl 10-2012-0061069

DMF(20 ml) & 5-F2=2-3gjd-2-7E A2k Wg o ~E(1.37 g), 3-Ego|ZFo 2w E-10-98%(1.63 g)
2T K005(1.67 )¢ 7 % 0417 &<F 105C= 7HEatlth. 7] EFES STLA7IaL, &3 thol&
2R Atolel] e FoAES Eystal, A7) #7] & =82 AFHstaL, dxA7a, FEAZT. ) &
&S A7t AollA n-Fr/old ofAlHC]E(3: 1004 11129 )& AREste] ARvtEa v Ete] FAY
AARA 5-(3-Efte] EF 2w E-TgE-1-Y)-I g d-2-7H AL wE o 2E(70 mg)E F5IFAT
MS(ESD): m/z = 272.1 [W+H] .

Al
7}

MeOH(4 ml) 2 THF(0.5 ml) < 5-(3-Egto]EF e amE-vetE-1-9)-9 g d-2

g)e] &l =(1 ml) F LiOH(23 mg)& A& H7bsfar, 22TCoA 22413k gk A& atsiglct. 7] &=
& SEAZIAL, LN 24 HCLeE ol | opAlElo]E Aele] gl Fel=d Eelstal, #7] o5 == AHskaL,
AxA7)aL, Saste] WA A RA 5-(3-Egte] &7 2wl d-v]etE-1-d)-9 2 d-2-7 5 A 2K (63 mg) S +

=3t9dth. MS(ESD): m/z = 255.9 [M-H] .

I
N
)
1
>,
r
=)
i}
=2
[>
An)
>
3
=

[(S)-4-(3-o}r| -5 d)-1,4-Tho| v -6-522-1,4,5,6-H Egtslo] = 2-v] g v el -2-d |-7b9kat 35-%d o~
Blo} 5-(3-Eto] &7 e R ld-vetE-1-) -V 2| I 27t A1bS AZTATAL, oo SRS drHE sk
WA wA A EA SRS S5k MSESD: n/z = 472.2 [ .

AA e 77

1,3-chol G- 1H-31 2 B-4-7HE A [3-((S)-2-0v] -1, 4-Tho] Wl Y—6-$2-1,4,5, 6-F| Eekaho] = 2-5 2] o]
W-4-9)-d g ]-c}rtol=; Egto]EFoR-obAENTY RFE

[($)4-(3-00] s3] d )1 4-Tho] F|E1-6-5 21, 4,5, -8 E ek o] = 2-5] 2] v Wl -2-21 |- 74 35i-3 o2
B9} 1,3-tolWEe-10-3] &} &-4-7t 5 A4S AZHAI 7|, oloA FUAE & B I
38 =S89, MSESD: m/z = 355.2 [WH] .

AN 78

1H-9 22 (2,3-b]9 & 2-2-7HB A4 [3-((5)-2-0}v]2e-1,4-Tho] | D-6-%2-1,4,5,6- | Eek ko] = -3 2 v]
~4-9)-H g ]-cluo] =; Evto|EFR-oAEAT }FE
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[0803]
[0804]

[0805]

[0806]

[0807]
[0808]

[0809]

[0810]

[0811]
[0812]

[0813]

[0814]

ZIH=dl 10-2012-0061069

[(S)-4-(3-o}m] -5 d )-1,4-Tho] W& -6-2-2-1,4,5,6-H Egtsto| = 2-T 2| d-2-d |-7}iHit 39-5-9
Bl - 222,319 -2-H R A4S AZLAAIL, olod FAE GrEshe] 4 A2

4

o2
[

38 589, MSESD: m/z = 377.3 [WH] .
AN 79

2-Ato| 22 X 2 H-5-H|d-20-H FZ-3-F1E A4 [3-((S)-2-o}H] =-1,4-To]| & -6-22-1,4,5,6-E| E&}3}0]
=239 n9-4-2)-s g ]-cluto| =; Evto|BF e -olAEATS] PR

F.C

[(S)-4-(3-o}u] =-Fd)-1,4-to| W& -6-2- -1 4,5 6-H Ed}slo| = 2-3] 2| n|P-2-A |-7}ikaE 35-5-8 o~
H%Zﬂﬂliiiﬂ5ﬂﬂ2H4ﬂ+%7PMVHﬂﬂTﬂTﬂV“l%ﬂ¥§1§%mewmwmlﬂﬂ
AzZEH, d2EHE JHeRdEte] A7) AR vER)S AZSHAZ| AL, oA TXHAE BRI Ml nA R

A A FI}ES FSagh. NS(ESD: m/z = 381.3 [MHI]
A A4 80

N-[3-((9)-2-0hvl a1, 4-Cho] AT -6-8 41, 4,5, 6-E E2ksho] = 2 2ol 2-4-)- L1 -2 (-] o] &~
2-d)-HlZolulo|=; EFo|ZFQ E-olAELT F3FE

FyC_20

OH  HN._N.__O

ZT

HN” SN

2

W |

[(S)-4-(3-o}m) =-3d)-1,4-t}o] W &l -6-22-1,4,5,6-H ET}lo| = 2-3] g n| g -2- |-7}kAt 35-58 o
B9} 2-(1H-o | th&-2-U)-HMFALS AZHAIZIL, olojA FIHAE SR Este] WA aAZA x4 3%

S 2=z, MS(ESD): m/z = 403.5 [M+H] .
A A9 81

O %ALE-3AEAN  [3-((S)-2-okvl -1, 4-Thol P63 2-1,4,5,6-F| Echsto] =27 2] v] €-4-21) -3
gl-ojvtol=; Edtol BT 2ol ENT BTE
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[0815]
[0816]

[0817]

[0818]

[0819]
[0820]

[0821]

[0822]

[0823]
[0824]

[0825]

[0826]

ZIH=d 10-2012-0061069

[(S)-4=(3-0v] w31 d)-1, d-Cho] W &l -6-5 21 4,5, 6-F) ek 5o = 23] 2] v €121 |-7hiHt 3
Beh ol SAEBAFRANE ABYA T, ololA] EUAT GuEstel WA wARA XA FFELS £S5
QAth. MS(ESD): m/z = 328.2 [M+H] .
A A 82

5~ g -o] £ALE-3-F1 &5 A4k
[3-((S)-2-o}v|=-1,4-T}o| HE-6-24-1,4,5,6-H Eg o] =2-5 Zlujd-4-d)-Fd]-olvlo|=; Ego|E
FRE-SIAEAG S SFE

F,C._.O

[($)-4-(3-0}v] s d)-1 4-Tho] M| & -6-% 22-1,4,5,6-H E e o] = 2-v] el | W-2-91 |7k hAL 3F-3E o
B9 5w G0l £AE-3-7HRAALS AFYA T, ool FRAE guEstel WA uARA EA FFES

FESIA T, MS(ESD): m/z = 342.5 [M+H] .

A A9 83

5-o - d-2-7} 8 A4 [3-((S)-2-0}v| -1, 4-Tfo|HlE-6-24-1,4,5,6-EH| EF3lo| =E-H | d-4-Y)-
Hd]-olvlol=; Eo]E R Z-olAEAIT] 33E

F,C_-0

[($)-4-(3-0F] tem5 ) -1, 4-Tho] W] El-6-% -1 4,5, 6-¥] E 2k ko] = -] 2] v W-2-1 |7}k 2k 35-2-2)
B9 s-olg-mel a2l uAde AZYAIT, ool FAE Susste W uAzA B4 e

FE3FG T, MS(ESI): m/z = 366.5 [M+H]
A A 84

4-vd-1H-o| | E-2-7F8 A% [3-((8)-2-°}v|=-1,4-To| D -6-524-1,4,5,6-F| E}sto| =2-F F v d-
4-d)-sd]-otvtol = ERO|EF L 2-olAEAITR S 35HE
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[0827]
[0828]

[0829]

[0830]

[0831]
[0832]

[0833]

[0834]

[0835]
[0836]

[0837]

[0838]

ZIH=d 10-2012-0061069

[($)=4-(3-0kv] se-31)-1 4-Tho] o P-6-%2:-1,4,5,6-] E 2hs}o] = -] 2] o] -2-91 |-7hihat 3F-3d o 2
Ble 5-AE-li-ol BhE2- R AL AFYA L, ool FAT rEstel BAN wuARA A

e S 58U TE. MS(ESD): m/z = 341.1 [MHH]

A A4 85
5-Z2¢ -9 dU-2-7F8 A4 [3-((S)-2-0}u| =—4-o] & -1-H| & -6-2-1,4,5,6-E| EF}3lo| =27 g v -
4-d)-gld]-olvlo|=; Eo]ZEF L Z-olAEAITS] 33E

F.C O
3 ?HB
OH HN._N._O
Fay i
N
| H
o N

B9t 50 2o A2 R AL ABYAT D, oA FAE Busstel WA wARA EA HE

S ESYYE. MS(ESD): m/z = 370.1 [M#H]

HA ] 86
5-Egfo| EF 2 2dd-v 2 d-2-715 A% [3-((S)-2-ot|-4-d|P-1-H2-6-52-1,4,5,6-F EC} 5| =2
e d-4-d)-dd]-olvlo|=; EZo|ESFLE-oMEANR] I3HE

F,C._20

OH H,N
F3C | NN \“/

=

H

¥
N

[(S)-4-(3-ot] m-w| D ) -4- D -1-F| & -6-% 4-1,4,5,6-BH| Eg}sto] =2~y g v -2-A |-7}kat 33-5-€ o~
o} 5-Efto]ZF o 2rE-ved-2-7t 5 A 2kS AZYA7|aL, o] FAE drTste] WAl A2
FA F}ES =k, MS(ESD): m/z = 420.2 [M4H]

A Ao 87

5-222-9#d-2-7FEA A [3-((S)-2-0}9|x-1-HE-6-2424-T2H-]1 4,5 6-HEZs}o|=2-FFn|d-
4-d)-dd]-olulo|=; Efo|EF L Z-olNELtT]
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[0839]
[0840]

[0841]

[0842]

[0843]
[0844]

[0845]

[0846]

[0847]
[0848]

[0849]

[0850]

ZIH=dl 10-2012-0061069

F,C O
OH HN
Cl TN W|/
AN .,

[(9)-4-(3-0 ] b3 )1 E-6- 8 2422 2.8 -1,4,5,6-H E2}So] £ 2] v e1-2- | SHeH4t 353 o
2H ¢} 5-F 229 U-2-FtHAIS AZHATAL, oloA FIHAE ER TSt WA uA 2 BA 3EE
& =390 NS(ESI): m/z = 400.1 [M+H]'
A4 88

g d-2-7H5 A 2
[3-((S)-2-0}vie-1-W Y -6-SA-4-Z 21 4 5,6-H Edtsto| =25 g g-4-)-H d]-o}ulo] =; Eg}o]
2oz oA=L Y4B

F.C O
3 (|:H3
OH H.N N 0]
o i
N
[ H
o N “op N\

[($)-4-(3-0} 1] 15 )~ 1= &l -6-% -2 201 4,5, 6-6] £ 2} 5ho] = 23 2] u] ¥1-2-0) |-7PibaF 35-2 of
2Eo} AeH-2- RS AT L, ololx FHAS Gu ] WA wARA EA HFEL F53)

Ath. MS(ESI): m/z = 366.3 [M+H]
A Ao 89

1= E-1H-9 2&-3-715 A1 [3-((S)-2-oh] - 1-Hd-6-§2-4-Z28-1,4,5,6-H EZ S| =2-7) 2| v d-
4-d)-dd]-olutel =5 EF|SF 2ol ERRY S5t

F.C

2

[($)=4-(3-0k ] 23 ) ~1-H -6 2-4- X 2 71-1,4,5,6-F| Ee}5to] = -] 2] ] -2~ |-7Pat 35-9)
2Ee 11T 2 53R AALS AFGA T, ool FUAE grEstel 24 eUwA EA %3

S FE=3519th. MS(ESID): m/z = 369.3 [M+H]
A A9 90

2-HE-SALE-4-IH B AL [3-((9)-2-otH]| - 1-HE-6-54-4-Z2F-1,4,5,6-H Esto| ==2-g v d-
4-d)-sd]-olvto| =; EFO|EFE-oMAEAT ] ¢
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[0851]
[0852]

[0853]

[0854]

[0855]
[0856]

[0857]

[0858]

[0859]

[0860]
[0861]

ZIH=3dl 10-2012-0061069

[(S$)-4-(3-or| s ) -1-W & ~6-& 2-4-Z -1 4,5, 6-F| Eetto] E=-d] 2| e -2-A |-7pat 35-4E o
2H e - E-SALEATFEA S AZYATIL, ololM FAHAE BHEs] WA nARA 24 3EE

S=aglth. MS(ESD): m/z = 370.3 [MH]'.

AAq] 91

5-Z22-3Fd-2-7EA| A [3-((4S,5R)-2-0}v|x=-1,4,5-Eo|Hed-6-24-1,4,5,6-E| ET}3lo| = E-1] g
vd-4-d)-Hd]-o}vlo|=; Eo|EZFQE-olAELT}] ¢

FiCa_-0

A THF(3.0 ml) 3 [(S)-1,4-tho]lHE-4-(3-YE 2-Hd)-6-24-1,4,5,6-H| Eg}slo| = 2-3] g v gl-2-
d|-7hekat 35-FE oﬂ B (110 mg, =74l E1) {Mol| LDA(3 B, 1.95 ml) &89S H7bsta, 147 B¢
=S -78TolA THF(2.0 ml) & ofo]%=wgh(38 nl) &Ho= Hlstil, &

o Al 1.5A1%F %?l A aetlet. A7) EFES 23 A NCle2 A5t theldd oEE F
E3ta, A7 §7158 AN, FEAHT. 9 ES AT oA e/ A" oA H O E(5: ) E ]
&3te]  ARmEIYISI] T ,5R)-1,4,5-EgfolWE-4-(3-UEZ-Hd )-6- 4~
1,4,5,6-H Egtsto]l =2-ggu|d-2-d -7} 39-FE °ﬂ*E1(72 ng)E FE5SAT. MSESD): m/z =

377.4 D] . UERZE F2380 ofdad(Z3H P& £5aE A e 19 7|48 npe} go] 43

4
oo
@)
iy

b
o
(o
il
>
é

[(4S,5R)-4-(3-o}m] =7 d)-1,4,5-E&o| e -6-4-1,4,5,6-H Egsto| =2~y gud-2-d |-7}4F 35-5
9 olxEst 522 U-2-ARANE AZYA DL, ool FHAS Grssle] WA wAzA HA

38 569, MSESD: m/z = 386.4 [WH] .
AAd 92
5-FE2-9gd-2-7}8 A4k [3-((4S,5R)-2-0}u] =-5-9| & -1, 4-Tto| W E-6-24-1,4,5,6-H EZ 30| = 2-1
Fuld-4-d)-Hd]-o}uto|=; Elo|ZFQE-olAELT
F.C ?Ha
OH H,N__N._-0
Oy i
N v, ~CHa

-78Coll A THF(3.0 ml) = [(S)-1,4-tlolud—4-(3-UEZ-3d)-6-24%-1,4,5,6-H Ed}sto] c2-3] g 1| d-2—
g |-Fpakak 35F-28 o 2E](165 mg, =7+A] E1) &9 LDA(3 B, 2.8 ml) |&AL Hrtsla, 1A+ 59
}7] E3ES -78T A THR(2.0 ml) F o] =08 (67 1) §doz Hesta, w3

)
4
=
rﬂ‘.
=)
%?,
:L
o>'
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[0862]

[0863]

[0864]

[0865]
[0866]

[0867]

[0868]

[0869]
[0870]

[0871]

[0872]

ZIH=dl 10-2012-0061069

S50l A 1.5A13F AlS anbetar, -20ColA 16413 gt wrksigity. 7] =S ¥3F ¢4 NLClel 2
ool doldld CHE FFsta, 47 f715& AZA7IL SEARY. Zolws ATt el n-Fe/
o otAEOlEM:)E AREEle] ARviEI ISt FAHO] EFORA -l
G-UE=Z-¥49)-6-%2-1,4,5,6-H Egsto| =2~y g|vgl-2-d -7kt 3
o MS(ESD: m/z = 391.3 Dl UER7E Faststel obdR(FA P £53E 2g e 1o
714 wheh o] 4= shglint.

[(4S,5R)-4-(3-ohv] -3l ) -5-01 -1, 4-t}o| W —6-52-1,4,5,6-H| E}eto| E2-v] v d-2- | -7}t 3%
- ol aEe} s-FRE-IEU-2- 7R ARNE AEYATIAL, oloM THAE dEREste] WA uARA R

+

A FAEL FE5H9T. MS(ESD): m/z = 400.2 [M+H] .
A A4 93

-WEA-T ] H-2-7HE A [3-((R)-2-°}¥]=-1,4,5,5-H ESHE-6-%4-1,4,5,6-H Eg}3lo| =2~ 2] ]
d-4-<)-sd]-olvto| =5 EEAIRS] ¢

[(R)-4-(3-0}v] 2= d)-1,4,5, 5- Bl Eehv B-6-% -1 4,5, 6- 8| E e} o] = 23] 2] v 9-2- |-7P4H 35—
o 2Elsh 3 HA-3 -2 R A NS ABYA ) a, ol N FAE BuEae] Faje

A4 2L FE39nh. MS(ESD): m/z = 396.3 [MH]

-
o
ofh -
=
™
fru
>

A Ao 94

5-Z22-97d-2-718 A4 [3-((R)-2-°}7]x-1,4,5,5-HEZHE-6-24-1,4,5,6-HEz}slo] =2 -3 g1
-4-g)-Hd]-olulol=; E£EAT &

[(R)=4~(3-0}v] 2e-5)-1,4,5, 5-8] E bl ©-6-% 2-1,4,5, 6-8 E ehaho] = 2-3] 2] o] -2-91 |-7h4HaE 3
o 2o} 5-F22-v] e U2 RS ABYATIT, ololN FAE Gusstel WA mARA E

29 Zsaiolnh. NS(ESD): m/z = 400.2 [M+H] .
A A 95

5-Z22-3-Wg-7 g d-2-7F=2 A2 [3-((R)-2-°}7]x-1,4,5,5-HEZHE-6-242-1,4,5,6-HEz} 50| =2 -
FZu|d-4-d)-Ad]-olulo|=; EEALTF] &
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[0873]
[0874]

[0875]

[0876]

[0877]

[0878]

[0879]
[0880]

[0881]

[0882]

[0883]
[0884]

[0885]

[0886]

ZIH=d 10-2012-0061069

AW

[(R)-4-(3-0Fre-3d)-1,4,5, 5- | Eebrl D-6-%22-1,4,5,6-H Edteto] = 2-v] g v d-2-1 ]-7huhal 3541
NES=N

A% F7TREEH [(S)-4-(5-o}r] w-2-EF 2 2-Hd)-1,4,5,5-t| EHE-6-24-1,4,5,6-E| Eg}slo] = 2-3] g
| R-2-L -7}k 35 -5-E ol ~H

2 5-F22-3-wl-g g d-2-FI 5 AIAS AZPAIZ|IL, olojA FIHAE Er sl A mA2A gA 3

+

FES F5EATE. MS(ESD): m/z = 414.3 [MHH]
A Ao 96

o x[2,3-c]HA-7-F1EAIAF  [3-((R)-2-°}7]x=-1,4,5,5-E| ETHE-6-24-1,4,5,6-H ES 30| =2~
vl g-4-2)-Ad]-o}vtol=; TEWHY

H @)

[(R)-4-(3-o}m - d)-1,4,5,5-E| Eg}H| € -6-22-1,4,5,6-E| Eg}slo]| = 2-3] g n| d-2- |-F}akik 35-5
o ~E ¢} Elox[2,3-c]HHI-7-FFR A A (A A o] 600 Folx EFo] wet Axw)S AZHAF)|aL, ol

FA2 gdusale] B mARA B4 TS SEAT. NSESD: m/z = 422.2 [HH] .

iU}

A Ao 97

3-(2-222-99)-N e W-2-7HEAY  [3-((R)-2-0bv] 1,45, 5-Hl BB Y-6-S2-1,4,5,6-H| E2sto] =
2-3 90 9-4-4)-g]-olrto|=; Egto| EF Lol ENHY o

F,C._-0

o
OH H,N N O
| ~N H \Nﬁ CH,
s N ~  CH,4

Cl O

[(R)~4~(3-0}m) -3 )-1,4,5, 5- Bl E ekl d-6-% 4-1,4,5,6-¥] E e}l o] =m-] 2] v tl-2-l |7kt 35-4-
oN2Elsh 3-(2-F2E-D)-T W2 BN RS AZYAN T, o]ol FNAE DuEste] vy ;A

A g4 3FES 53R, MS(ESI): m/z = 476.2 [M+H]

A 98
- €-1H-9 2&-3-7H5 A4 [3-((S)-2-0bvw]=-1,4,5,5-El E&tH E-6-4-1,4,5,6-H Eglsto| =232 7]
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[0887]
[0888]

[0889]

[0890]

[0891]
[0892]

[0893]

[0894]

[0895]
[0896]

[0897]

[0898]

ZIH=3dl 10-2012-0061069

4-9)-4-ER 0 2-Hd]-o}vbo|=; Edto|ER e 2-olAEAlTe] o

FyCu O

o
OH H,N N O
T Lo
P N CH.
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H-4-d)-4-S2E-Hd]-olvlo|=; Eo|EZFQE-olAELT} ¢

F,C. 20

[($)~4~(5-0} -2~ 2 2 2-3d)~1,4,5,5-E| Eehol| -6 2-1,4,5, 6-¥] E 2ha}o] = 23] 2] m] -2~ -7}t
SH-Hd cdlaEe} 5-FRE-VIHU-2-IIRARNE AZYATIAL, oo FAAS FrIste] WA nARA

A SFES FEa90h. MS(ESI): m/z = 434.2 [MHH] .
A A d 127

N-[(18)-2'-o}v|=-1"'-HEd-6'-=4-2,3,5' ,6' ~HEZSo|E2-1'H-2HZ[Ad-1,4'-FZvd]-6-A]-
5-2 2292 9-2-7 1Al ko] =5 Edto|ER0 2 -oLENTS @

F,C._.0

OH H,N
o h
=

prdn

C

339 [(19)-6-0bm] 1w H-6'~% 2-2,3,5' 6'-F| E}ao| = -1 B3] 2 [l |-1,4' -9 2 v ]2~
bt o) =g 5-F R 2-d e d-2-7RANE ABYATIIL, oA FHAE GuEste] WA .ﬂzﬂiﬁ hid

A BHEES 559t MS(ESD): m/z = 384.2 [M+H] .
A A 128

N-[(18)-2'-o}r|=-1"-HE-6'-24-2,3,5",6' -ElE&3lo| =2-1'H-2F Z [ d-1,4'-F 2 v|d]-6-L4 ]
d-2-FtEAulo| = ; Egto| EFRQ E-olELLTLe] &
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[1007]
[1008]

[1009]

[1010]

[1011]
[1012]

[1013]

[1014]

[1015]
[1016]

[1017]
[1018]
[1019]

[1020]

ZIHSdl 10-2012-0061069

3H-7d [(19)-6-o}r 2=-1"-HE-6'-54-2,3,5' ,6'~H Eg}slo| = 2-1"H-2~9 = [ d-1,4" -9 v ]-2'-
A ]7puteo] Eof vl 2| d-2-7HgAIHS AERA7IAL, ojojA FAE GRS A A=A FA SeE

S =zt MS(ESD): m/z = 350.4 [M+H] .
2 A ¢ 129

N-[(1S)-2'-o}m]|-1"-Hed-6'-=4-2,3,5' ,6'-EH| EF3o| = 2-1"'H-A2H Z [ H-1,4'-H] v I ]-6-L ]-5-
(2,2,2-EBO| S F LB~ EA) - L-2-7tFA | B; Edto] 50 2-ofA EAtate] ¢

FyC_.O

g [(1S)-6-0}u| -1'-HE-6'-2 -2 3,5 6' -H Egslo|=2-1'H-2~3 2 [l d-1,4'-7 g v ]-
]ﬂﬁkuﬂowﬂ} 5-(2,2,2-Egto] ZF 2 2o BEA]) -] 2l d-2-F} F A 2F (A Alof] 639 7]AE whe} 7ol XL
1S AZHATAL, o]0l FHAE R Tsle] WA uA 2 EA FES =53, MS(ESD: m/z =

ot 1o w

448.2 [WHH] .
2 A4 130

N-[(19)-2' -0}l a-1'-WQ-6'-%£-2,3,5',6'~H| Ectel S2-1'H-2 2 [ 9-1,4'-F el v ¥l ]-6-]-
3-Evto| EF0 2 Y-T e u-g- 8o =; Evto| R0 2-oliEAF @

FBCYO cH,

3H-5g [(18)-6-0}n) =-1'-HE-6'-2%-2,3,5' 6'-E| Eg}lo| = 2-1'H-23 Z[¢ld-1 4'-F | ]-2'-
A ]tutH o] E9t 3-Egto] R o 2rd-v gl d-2-7H Ak AF-HA7IAL, olojA FHAE @RI st WY
A nA2A FA SFES FE}AT MSESD: n/z = 418.3 D] .

AAld 131

spek2] 19] e BdS AAs7] fste] ab7] AdS Faskalth:

BACE2 olAIZ 15t AY-fetol= Mt 2]

BACE2 &4 JdEZHRI(Ze2vE= “pET17b-T7-hu proBACE2” 2HH F%¥)S #d[Ostermann et al.,
"Crystal Structure of Human BACE2 in Complex with a Hydroxyethylamine Transition-state Inhibitor",
Journal of Molecular Biology 2006, 355, 249-261]o] 71Al®l wmpel o] A=xsict. 7] ou]-EiE 70
pg/ml FEE, 4CoA Basrgit.
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[1023]
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ofml =2k A1 WS EVNLD AEFRC-MR121E Zte ¥4 Hele]=%5 3hAd3tar, 1.5 mM DMSOS] 2= (stock) &H&
z

A zstar 20T B#ASAT.  MR121S 630 mme] o7] 3% (exc1tat10n wavelength), 695 mme] W= 373
(emission wavelength)& zti= EFQE3ojolrt. 47| MRI121 @3S BACE2el ofsf FElol=rt wejd w7t
A N-Zgk EYETo] AA 3},

EAHSE 2% £ HF 35 713 4 (Corning) 384-4 H24 ZE~Ed v AE EW vlo] A =E}o]
B ZdolEoA Fdstm, ZdHolE: v A (Plate:Vision) HZ A (Perkin Elmer) ¥3& Fy71&

A&k, BAS Faslr] 9ste], 80 nMe] BACE2 £HS HA] 9k gol(BA 9= gdo 100 YEF
olAlElo] E; 20mM EDTA; 0.05% BSAZ}F H7 = a1, pHE 4.59) 08 Azxsta, A-oA] A7 B¢t wjdste] &
o
E‘

22 43690, 3919 FAEE BACE2S Z47ke] Al o &, 1 plel 33HES 100% DMSOo] A
A Frew AFsgitt. o Fo A7) ZHPoES Eitslar, Ao 108 Hob wjdagit. BAS A%
171 946}04, A 4 &ool 1.5 uMe FF Fetol= &9 10 pls H7letar 24 EFE W] FF=E
304 <k FAE ol 695 nn(630 nme] 7] WS 7F) A

A BES BACE2 249 ARl s 7HAE FF=9 tﬁ_ﬁ‘r Loy, A& 7S e A, 2 e W
2 oAlel Al BACE2E A% 33HEC] 1C #(H S 509714 AAskE s=)S AR 9
sto], APFA o 153 BAHS APHow AYd v WeR vhEo ZrEolAY v, & 9 S o
AE 7P, 1Cy #h2 JAA 29 B9 2 SAE FoAg-3-g Ed(Sigmoidal DoseResponse Model)S

AREEE 2 g Az ES ] XLEit(IDBS)E A et o]dd ofAlol& ARgsto] A dTt.
speba] Tol w2 mpghA g gt 7] A (16 A vbEA A= 5 oM WA 10 uM, B5 whgE s
5nM A 0.5 uM, 7 kb4 shAl= 5 oM WA 100 nMell A oAl A& 7.
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[1025]

[1026]
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A, 87 FEL ded B 8] 16y #S BojFrh:
A1 AL 1Cs (BACE2) QA ICs0 (BACE2)

[nM] [aM]
1 13 66 1550
2 14 67 160
3 86 68 102
4 98 69 61
5 121 70 16
6 307 71 1310
7 1011 7 1515
8 126 73 2070
9 110 74 79
10 7 75 17
11 28 76 300
12 37 77 1580
13 £l 78 800
14 25 79 190
15 10 80 2100
16 458 81 170
17 120 82 590
18 50 83 40
19 549 84 390
20 6 85 300
21 4200 86 250
22 123 87 170
23 58 88 1785
24 217 89 4755
25 10 90 1110
26 960 91 17
27 18 9 "
28 18 93 158
29 48 94 20
30 150 95 19
31 30 9 370
32 220 97 180
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[1027]

[1028]
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ICs0 (BACE2)
ICso (BACE2) AL -
ALA O [nM] >
1100 98
» 200 99 13
. 100 43
6420 -
" 42 101 .
- 21 102 5
- 9 103 250
» 11 104 1 459
" 39 105 -
. 95 106 >
p 125 107 o
- 87 108 =
. 7 109 :
" 110 2
v 190
z " - 260
. 112 121
- 113 p
" ' 114
15 ”
” 115
o 840
= 116
> 230
> 11 117 >
2 118
. 560
> 119
976 "
- 349 120 -
> 121
2980 ”
- 122
110 ™
- 123
410 "
> 124
59 1700 > 0
60 240 =z "
61 240 - ™
e 1670
= 128
2 220
- 129
o o 130 1340
160
65

A A
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[1029]

[1030]
[1031]

[1032]

[1033]

[1034]
[1035]
[1036]

[1037]

[1038]
[1039]

[1040]

[1041]

[1042]
[1043]
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37 T4 ARE Fhet BE 29E AAE BA49 BHow Axd 5 9
= AR AA 1AF
7l
stghs 19] sistE 10.0 me 200.0 mg
o#Aa Az 0> 23.5 mg 43.5 mg
gt BEE 60.0 mg 70.0 me
_—‘T'—_H] = HaO 12.5 mg 15.0 mg
: : 12.5 mg 17.0 mg
1.5 mg 4.5 mo
120.0 mg 250.0 o
3.5 mg 7.0 mg
0.8 mo 1.6 mo
1.3 mg 2.6 mg
= | 0.8 mg 1.6 mg
ol4ts]l ElEh 0.8 no 1.6 mo

AAld B

29 K= e 10F
skl 19 EFE 25.0 ng
BE o= 150.0 mo
2T HE 20.0 mg

|2 5.0 mg

e Al A=, A7) 29 Haol A

statal 9] BEE 5.0 mg

Zzlo g ZEE 400 150.0 mg

ol 4 E A pH7} 5.0°] S 2%
TAL 294 = 1.0 w7t A7}st

B4 AEE EPdE S2E 400 B FA S8 =(F2)9 Tl &MY, pHE oHIE
= [e)

Abo 2
= L__
o ol H7t= 1.0 m7bA] -, &NE ofFstar, AHEI FEHFS

e s
slala] [o] FElE 5.0
Sk 8h 8.0 mo
25lE] e 2.0 mg
ERzo=z 4sly AES 34.0 mg
|5 B 110.0 mg
Ae JEE0 F2 165.0 me
e
A 2LE] 75.0 mg
== 42 85 % 52.0 mg
2] 2 (Rarion) 83 8.0 me(F5)
o]2}3} ElE} 0.4 mg
AlglE dz o 1.1 mg
e T4 AR wEd §4Ee B4 ARS SR, ERRS AAd a7 A AgY Yaol



[1044]

[1045]

[1046]

[1047]

ZIHSd 10-2012-0061069

A, SddE A4 AGE AES 44 datel wel A2,

AAld E

31719 A AES 53 Al (sachet) S B4 WHow Az 4= vt

zlgkal 19 Fgle 50.0 mg

SEZE, oA 23 1015.0 mg

njdd d=2=20 ~(olH] 4 (AVICEL) PH 102) 1400.0 mg

LlEE 71=EAdYd dE=20 - 14.0 mg

ZeluldH EElE K 30 10.0 mg

ol 7|4~ Holf el e 100 me

ko] H7lA 1.0 mg

g AES FgELRE, AR AFEe A~ 9 UER JIAVYE AF2 e A9 23sta, & 7 EuddE
= EER FHIAUT. AYHE vadls ZEololE 2 gn HUbAle} E3etar, Akl FHAIR

_91_



	문서
	서지사항
	요 약
	특허청구의 범위
	명 세 서
	기 술 분 야
	배 경 기 술
	발명의 내용
	발명을 실시하기 위한 구체적인 내용




문서
서지사항 1
요 약 1
특허청구의 범위 3
명 세 서 13
 기 술 분 야 13
 배 경 기 술 14
 발명의 내용 15
 발명을 실시하기 위한 구체적인 내용 15
