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woune BYEe 13 ool e chEu} 3l ¥ wHe HYE Ex Y] BE okEe] §84E M 5
gt 4f we gue] Amol ASE & gom, 47 kAt Y& o wEow AgHE FFu O
HABAL B EAolth, olef@ the kB (E)e o] vlal BRMoR AgHE AR L Jo ¥ Wy
B3 A6 EE SAMoR Fold 4 vk, B wyel HgEe] 15 olde U okt FA6] AgH
4%, oled e ok % B wge SES FHshs ael FolP Fuje Ak zyEe HaHt o
Ui, ) 2% WS EE B Uue) BHE L 1F oY) nE ofRol olerhd F% 2R RelnE
2We ETHY FE YTk EF, 1F ol BE By 4R 2PTE 4%, B w3 S9E 2 ) e
B4 QRS olF Zzte] wEom AESE 430l Matel o we S0 Agd 4 Yrks AR vejEr
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Al, HMG-CoA =|YEFAl <A|Al, NSAIDF, o4 z23, HEH E, R F-opdRol= A A Fojd
T AT, EOE AASECA, E awEe SES JgA, WA, EcteksiAl, F-gAEA, F-EokAl, Al
SRIEE, ovtxIdd, IHEZ2IYnd, A% AAMAA, BHEY aeA 2 dgA, FAHREY
284l (melatonergic agent), WIZTolA®, Hl2Zr]|FEHo]E, 5HT-2 ZA&A, PDEI0 AddA 5, A& E9 of
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AZAE, S2HHNE, S2E2X2nlx, FEXE, AZepAF, dAlZetdl, dxgets, HolAlg, HEaEd
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dhEn g, wEeule =, WEReE, BT, vokEy, UnEE, Ui, gy, weEy
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[0414]

[0415]
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[0417]

[0418]

[0419]
[0420]

[0421]

[0422]

T2 AAYGH A, 2 dhgo] geES HiElold, E]SAtdl, FHEAIFE tHl=olAd, FE|RZ¥=, o
AdFdyHEd 9 A2 3 3] 2
2xznbd, wigrkd, ¥

Ay, EFAu ES

Elsatdle] A3t ol SRexeed 9 Hegds ¥t thllzopxde] o= FRApdeltt. RER
d=ol o= FRAEeIH. fudrdydde ds srxset.  JEE9] de st 7E
Aol Ak, gvEs B fadEs 23 AdoleAlrE i W] gEat A AREEE
B, olAL Ao s87ted Ao I = A5E & Aola, dE 5o], FREIZRvR smEF Rt
=, HaEa ol s, Heudl srrgRete]n, opEMU "edelE, FFAUR srrI et
o=, FFEIUA AUEHCIE, FFAUX dFbkclolE, ESFodHyl srrIReels, HLHA 3=
zgzdols, FrAYE H7bmdolE, FA SAMolE 9 EdE dlmrdrgel= Fojth,  F=aux
ZraIggd, FR49, FEALE, ARA= 2 gadEe $4HeR v-9 Fygz Argdd
meb, el S oMEAGR, GHE, ofjvxlE, ojvlExes, WlzdE HRRIHE
AR, FREIRe, FEREIRgA, IR, fopd, dukd, EFAuR, gRdE
R v, duestel WA s, drivel Ene, s, SAR, Haud, sfled, Ak
=, WA, dEEes, dEdu, sRAs, ZepeEd, fEekd,  isiEE, @vEE,
Bl =, EE]??‘JAMM%, oo, e, EeEFesadl B AZalEd 1 R4l 5 9l
o

ErhE AAdEelA, 2 B e -l EBe F-EckA, dE 5o mE2dupzd AF A
(clZie) 32k okl EZAIZF R 23F ofwl EAZE ), A9 AnEd 7H%$ o AIA (SSRD), LO}
R SAITAL AAAL (MAOD), Fieobyl SAITAIS] 7k =] AAl (RIMA), Al=EM B wm2otezdd A5

| |
A A (SNR1), ZEZE|ZEZH W& AAF (CRF) DA, ol=lddA] &4 4d3dA, F271d-1 =84 Zd_fz}
A, MAY F-98A, HEvolAA | 5-HTA &% A == ZA3A|, E3] 5-HTA %‘#zi %A, 2 I=ZEIER

OOl

B OPE QAR (R AAIsh g7 Fold Atk FAL AgAE thee TPk omEYLY, 2=
vsmebRl, SAR, olv|Zetyl @ Evlxebyl; obEAlW, WAZY, vEedd, w2EYRYY @ ZREY
U ERAAL ERAL ARAY A AZERY; datedaciis, AL, Edhiqzed | 4
dae; wEREEs, we; BSAR; okxedves; Ruzse, fF, UdzE, SdxE g
g%@a;gzﬂéa,ezeuﬂﬂiﬂ ,ﬁi4xﬂ,313ﬂﬂ415,Hﬂi%,%ﬂﬂ%,iﬂﬂ%,%
AxF R TR FAIE, BAARE, AVNE L OTANE, W olE Ak HET
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>
~~
£

setd 19 S R FA ] Az (RS FRAVF B 2wS v e olssta 49 5
AEE 7] 913 Aolth. o]zlgoe] & W] HYE Agdsts AR 7HFHojAE AEHI, I UHS oA
33 glxate Aol Babsjr

E_]Zﬁ'] /\1;\] 01]
Fxd A

1-(Z2E2EYHYE)-3-(El EZ 29 dE)uxle A
c F
F
-(EgZRozde)W=3s =% (5 nl, 20 mmol)9] €Mo] dztg)ed (3 nl, 41 mmol)E

sholl AZFAIA EA FFE (4.9 g, 89% FE)S QLURAN FEBH L, o)A
o] AR&3TE. MS (BSI, %Fo]2) m/z: 235.0 (M-HCI).
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N
o
o
)
o
o
ofo
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o
£
=
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FREDUE)-4-(EZEF L2 E)-AA4s A Z=33T).
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[0424]

[0425]

[0426]

[0427]

[0428]

[0429]

[0430]

[0431]

[0432]

[0433]

[0434]

[0435]
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[0437]

SS=50dl 10-1086589

G-EErAY)EDME2e] 34

oo

MeOH (15 mL) T 3-B2EHZEH= (1.00 g, 4 mmol)9] £dof] F=43842UEF (0.3 L, 8 mmol)S 220l A
a4 Hrbsta, 4] @8-S A4 IAZE WA 244 3F B ket V] RESES Ei /‘1 8] g
HAA &

Astal, CHLLE FE3Y. 77 5= &, 952 d&540=2 M3 Na,S0olA Ax2A7]a
24 539 (0.8 g, 79%), RS TS WESolA F7hel A §lol AFEsIATE. MS

(ESI, %Fo]=) m/z: 247.1 (M-OH).

A71eH RS o] &ste], (2-RZEIAY)EHEHES, FEERAE)(HDHES, 2 AdG(EgEIFLE

Y EHES-S A 25T

=
)
5
e

THF (60 mL) 5 3-B2EH=ZAH 3= (15.6 g, 84 mmol)2] &Moo tjoE o= (18 mL, 101 mmol) & 3.0 M
Aduladlg BRnfo]l= §Als —78TolA A3} ZAuwr|Z25E Hrista, 9hgEE -78C Hv A-2dA] wyks)

Atk -78C H= AoA 4xZF Fb upkgk Fofl | A7) vk %EL%% 23} NIClL o2 31X3kar CHCly
2 FZ3h. 7] 258 Fote] ¥3) NaCl £A0 = AHE Fof NaS0,olH Az 2 5HAAT. A7 %
AARES 1SCE AAS AT

=z C

-4 G-(EgEFezdd)dd)ve) vy 4

ol
SasL

CHCLy (20 mb) = AL G-(EgZFeoazde)dd)werE (10.0 g, 39.6 mmol)e] &M Ad3zte]od (5.78 nL,
79.3 mmol)S Ao H7}sIATE.  H7F T, AV] WSES 18A7F B9 40T E F_AATH. SuE AFE)
off WAL, JFES T FEbd 1A et XA, JRFES (N ol £33te] CHIN 5 33
27 (13.7 g, 159 mmol)2] &Mof H7islar, 12A1ZF &9k 100CE 7Fdstsictt. |ulE 2-F3tol| A|As AL,
FES CHCly, (150 mL) ol &3l3te] 1 N NaOH (150 mL)E AAsFct.  §7] =& K00, T+ NaSO,E 7%
AlA AqFstar FHFAACT. LAd2AY AV 2 AAE 1-(FAHG-(EdEFeade)dAd)-HE) v H
(10.8 g, 85.0% +8)S F7F9 Al glo] AFE&A =, CHCl, T 0—15% 2 N NH; WEhe g5 ALg3h
ISCO %4 (flash) A2vtEZHIZ FAS == drt. NS (ESI, %ol) m/z: 321.1 (M+1).
<]

-

=L G-(EdZFezue) s d)-Hg)-3 ozl e 7 3t %46* i o] &3},
-(C-PrraAd) ) Me) vz 9 1-(G-B2red) (3d)-H12) 3 Az ATt
Fzx4 D

(3R)-3-HE-1-(Ad - (EgEF 2w E) s d)dd)d A z9 FA

[,N‘{j.‘m‘
N F
J ¥
CHCN (20 mL) & (R)-(—-)-2-WEa =zt (2.2 g, 22 mmol)e] €] 1-(F22Z(FAI)W)-3-(EFZF o=
EDwlAl (2.0 g, 7.4 mmol)S HA7FsFA] 12417 E9F 100CE 719stm QAEste] =2AHY. FFES CHLl,
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[0439]

[0440]

[0441]

[0442]

[0443]

[0444]

[0445]

[0446]

[0447]
[0448]
[0449]
[0450]
[0451]
[0452]
[0453]

[0454]

SS=50dl 10-1086589

(150 mL) Zol &38lskar 1 N NaOH (150 mL)= AH&ATH.  #7] T& KC0s == NaSO, = AFAA o gfsta
FEAAG. A7 2 AHES Ll 5 0-20% 2 N NHy/MeOH 8998 AR&3F 1SC0Z AAste] #Al 3H3HsE
(2.00 g, 81% +4&)& 292N 5. NS (ESI, %ol2) m/z: 335.1 (M+l).
(BR)-3-HE-1-(Ad G- (EgEFez-we)dd) ) s d etz o] 47 fArst P& o]&3te], (3R)-1-((3-
BeeHd) @) Me)-3-med-g ] 2 1-(HAd@d-(EdZFeae)Ad)re) a2 e Az
Az E

tert-%8 2-(4-(A L G-(EEF 22 d) )W) F st x-1-d) oA H 0| E<] A

A,
CJ
oo

SMHNEYVE™ (60 nL) 5 1-(FALG-(EgEFezde)dd)da)d A2z (10.0

ny EEE'_OHﬂEﬂ OlE (6.1 mL, 31 mmol)E AlAAZEEH H7lsigltt. wkg &3

shar, Egjeldobnl (11 nL, 78 mmol)S ZH7Fsivh.  18AIZF Fol &5 FH7hst s

S BEet 4 5 (MLLE FE31a, &3 f7] SES 952 A9 NaSoolA AxAA FFHA AL
Z AAES A F 0-80% EtOACE AF23F [SCOR AA|Ee] ¥4 8% (9.1 ¢, 67% $8)S 244 1

& xZo] wslE ek, MS (ESI, 9Fol) m/z: 435.2 (M+1).

op
o

-

OAEUEZ (20 mb) F 1-(ALG-(EgdEFezva)dd)de) etz (1.70 g, 5.3 mmol)e] &dof v
Z—EEE'_O}H]EH OlE (0.49 nmL, 5.3 mmol)E AolA H7tslglth. WEEES 308 &< wRketal, Egddolyl
(2.2 mL, 16 mmol)S 7}k, 1841 &< A2oA uyt 2 845t CHCl,=

FEY. 771 58 ¢35t W X3 NaCl Moz A 73l 2o Na,SO00A Ax
Z AARELS CHLl, = 040 % o8 olAHoE TE 0-2% oE olAHo]|EE AFE-3 [SCOE AASS], TA
AES F5IIAT (1.0 g, 48% F5). MS (ESI, ¥ol) m/z: 393.2 (M+1).

tert-F8 2-(4-(Ad G- (EgEFezve)-dAd) ) v zt-1-d)otAlel o] EQ] A3} AR WS AR
stol, 8] gEs Akt

tert--4 2-(4-((3,5-vE2=3d) (F L) v d) A 3 Ztxl-1-L ) opAl E o] E

tert--4 2-(4-((4-22=23d) () d) F #Hetxl-1-L ) opAl el o] E

tert--4 2-(4-((2-B2E3d) (Fd) v d) A 3 2pxl-1-L ) opAl el o] E

tert-78 2-((R)-2-HlE-4-(HAd B-(Eg]EF 2w d) s ) e) 3 3 2}xl-1-4 ) obA Hl o] E
tert=5-4 2-((R)-4-((3-B2Ed)(Fd)re)-2-m e 3] 3| X1 -1-L ) op Al EH o] E
tert-8 2-(4-(FAHdU-(EgEF 2 e) s d) v e)J A x-1-d ) opAlHl o B, &

tert—4-4 2-(4-wl =3 = 9] 9 2} xl-1- ) opA E o] E

ofj

AlZ1aL FFAFT. 47
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[0455]

[0456]
[0457]

[0458]

[0459]

[0460]

[0461]

[0462]

[0463]

[0464]
[0465]

[0466]

[0467]

SS=50ol 10-1086589

tert-5-8 2-(4-((3-BE2r39d)(Hd)d ) o Z-1-Y) oAl H o] E 2] A
A
N
()
o

HFH

41

gEzzdet (5 ml) T G-HRAd)HAd)eEre (0.64 g, 2 mmol)] a&o“oﬂ dslg]od (0.4 mL, 5 mmo
DS #rtstar, 7] w-gES 18AZE §<F wRkste] w5471, oHNEYEZ (10 nL) 5 tert-F8 Ik
-1-d-olAElo]E Y=g FR2dgol= (0.7 g, 2 mmol) % DIEA (2 mL, 12 mmol)oﬂ A7 8Tk, 18A1%F &<k
100CoAl Al wgkglk $of - A7) HEEES B2 g435te (L2 FE300. 77 TES Fshe, 23} NaCl &
Aoz MAHT Fof NaSO,lA AEAIZ| FFAHT. 7] &2 AHES 4 T 0-50% EtOAcE A8

ISCOZ At A MS (ESI, <Fo]l&) m/z: 447.2.2 (M+2).

upel o] Zaste], tert-F4 2-(4-((4-B2RL) () E)-I 3 etd-1-L) oAl El o] ES Al %383

o,
ox
d
o
-
4
ol
38
ui
=)
w
o2
3
R
),
e

71

o

ro

HlFH 9

tert-%F2 2-(U-(FAdG-(EgZFezda)dd)-Ha)-gHghx-1-d) oA Ee] Eo] tste] 7]Ag WHS o]
|3k, 1-(3-E2rRIA)(FAD)-"D)IAAH (6.8 g, 21 mmol) E tert-FE HIFOLAHOCIE (3.3 nlL,
21 mmol)E AF&3ste] ®Al stES skt

Az G

(R) € (S)-"d 2-(4-(sd(3-(EEE

Lo

N. N

SPAIEYUEH (20 mL) T 1-(HdG-(EgZFzva)dd)me)
ZROAHOIE (0.59 mL, 6 mmol)E Aol Hrisiict. A7) W
(3.6 mL, 26 mmol)S H7letitl.  18A17F Bot Ao wwkd o, A7) w-g- %%g
CHCl2 FZE33Ut. f7] 55 sle] 3} NaCl §9o2 AF 3 Fol NaSO. ol AxA7
A7 2 AAAES (HCly, T 0—40% o8 olAE|o]E T 0-2% o8 olAEo]EE ALE-3F [SCOZ A Al
AL RAAEY EFES FEIQUY (2.0 g, 80%). 7oA AAES dl7|ste Hist o] 7]& F =20}
Eaduz 23ga, 2719 37k 9 100% eeZ A FH AT}

&

e zvd)sd)HE)F 7 -1-d)-otAEl o] EY 3HA

-lru

248 SFCE 913k 717 9 =7

298 SFCE FCM 1200 % Alo] 5, o]F FX Alo] E % TCM 2100 & Z¢ 25, Ay A9 Wy 2 &
| Ao] WBr kg H1]37‘I(Berger) SFC Ak, SFC= 1%t -5 Aol A& ofFHAE(Agilent) 1100 E
Egelor ool HEVIZF AFE FHolddu. A AMEE A HIC PAL (¥ HIAEZA2(Leap

Technologies))olAth. w7 3482 o]23} (APCI) sFdol #&E e ~(Waters) 72Q WA & T A=
24 A FHAE V] 248 SFC AR AZFAZT. B AFEE AZESolE HEZ2A w290
(MassWare) v 4.01 @ wj~& 34~ (MassLynx) v 4.0 SP1o]t}. AMg3 EA& 7] A4 7|24 (Chiralcel)
0J-H (71& "Hla=m =X 2~(Chiral Technologies), 4.6 mm><150 mm, 5 mm)Fct. o] FAS 959% o]il3lels L 5
% WerEE FAEAT. AA 5 4.0 nL/we)lal, 2 £EE 40T
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[0468]

[0469]

[0470]

[0471]

[0472]

[0473]

[0474]
[0475]

[0476]

[0477]

[0478]

[0479]

[0480]

[0481]

[0482]

SS=50ol 10-1086589

A& SFCE 943k ME Fu):

A7 FEE R) 2 (9)-ME 2-(-GIdG-(EdEF ez E)dd) - E) g v ghl-1-d)-ol Hlo| Eo] E3HE
600 mgs Wlere 5 nl % CWEAlEAZEE (DME) 5 mL ol e Fo wighg 40 nlE #H7skar, 0.45 g
PIFE Al HE|Z 73 Fo] F¢]a}5it}.

A& SFCE 93 717 & =

F)L

AAE SFCE W27 HElZAH(MultiGram) 19T, AEEL AH#ely AEZ XE(Separator Control
Module) (SCM)-2500, dHAEZY» AEE TE(Electronics Control Module) (ECM)-2500, o]As}ebs &uf A
o nE tholHE oJAgH 28 AH# (Direct Expansion probe Chiller), f-E.o] ujgjo]E ¢ojB =2 ojd
E](UV Variable Wavelength Detector) @ 7}H &(Cavro) XL 3000 RE¢e] tJA|g A (Modular Digital Pump)
(FY7h gt AxE HEY-Ed % QEA(Mettler-Toledo Autochem) (W= AE}eolF Froka AR AlFo]
Ak AAAY AZEd O WZA SFC PronTo v1.5.305.150] %0tk AM&-3 A4S o7 Afe, APo=
A AZHE 2709 7124 OJH (F1F HAEZA2, 21 mx250 mm, 5 m) ATt ol FAS AA o]iksika
M) 2 vee B2 AT, WS A HlEo] 92:89 TEMt.  AA §%L 60 mL/Eo| ).
gAY 25E 9 40T, AES T8 3 Fk w 224xmbt FHEHJT. WA I3 0.8 g
(S) ol dAAMAL, FHA 9= 0.9 g= (R) o]FAAATE. NS (ESI, ¥Fol) m/z: 393.1 (M+1).

to

AAd 1
(9)-2-(4- =3 =Y-9-v] I 5| A eb2l-1-9) A EAL DB|EzZ2eoles] A

A1

MeCN 2.5 nL ¥ Z2=2ud et (404 mg, 1.993 mmol) = (S)-(+)-2-w&-m 22 (599 mg, 5980 umol)<
T}ES F2TI ALkl 308 B 140CAA ZrEeitt. &vlE AT, 1A JFFREZ AY =20

E#d (Si0,, EtOAc—MeOH < EtOAc/2 M NH; = 100:20) & AA|slo] 259 HA|o]dAA (S)-1-HM=3| =2H-3-
desiet 2 (9)-1-ixssd-2-ddesebae] EREe WA uARA S5, ) 2% AYE
o £HEE g8 Al w2 AgNs.

5] 2

MeCN 25 mL & (S)-1-Wlzs=d-2-vedgd i 2 (S)-1-W=3|=d-3-v e 2+7 (490 mg, 1.839 mmol)
35| golof tert-HE HEFolAHOIE (356 u, 2.207 mmol)E H7}sk Fo] Ego| Dol (384 u, 2759
nmol)S A1A8] H7tellvh. Rk EFES A2olA Bl wsigick. x| wjrbA] &S FHA7]AL
AFER &4 I2rtEa8 v (Si0,, DOM—DCM/EtOAc = 100:3—100:5—100:10)2 AA&te], (S)-tert-H9 2-
(- =z =g-3-v eI fepi-1-d) oA H o EE FA9] QARA #5358k (S)-tert-FE 2-(4-H=s=H-2-
e gl zl-1-d) oM H | ESE T QARA 53519t

A 3

1,4-t 54 3 ml 2 2% HCL &9 (37%) 1 nl 5 (S)-tert-F8 2-(4-wl=s] = -2-vd 9] 7| 2}31-1- ) o} A
Blo]E (340 mg, 894 pmol)e] &5 AellA whAl anbsidvt. Axs)d w7hx] &uijE SWAT|AL, e
= JE== A (crash)ste] (S)-2-(4-wl =3 =dd-2-vda s epzl-1-d) o EAL He|=m I 2efe] =g )
A=A 5. NS (BSI, Fol) m/z: 325 (Mi1).

7] Al 1ol Z1ARE vpel o] X dste] §b7] sHghEe AlFEsiv:

(S)-2-(4-Hl =8| =L -3-vd 7] 7 231 -1-<) op A EAL

a
ol
(n

2EEgo)=; NS (ESI, ¥ol&) m/z: 325 (M+l),
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[0483]
[0484]
[0485]
[0486]
[0487]
[0488]
[0489]

[0490]

[0491]

[0492]

[0493]

[0494]

[0495]

[0496]

[0497]

[0498]

[0499]
[0500]
[0501]
[0502]

[0503]

[0504]

[0505]

[0506]

SS=50ol 10-1086589

(R)-2-(4-M =3 =d-3-W e 5 g -1-d) ol EAL t]s|l=aEzalo]=; NS (ESI, ko)) m/z: 325 (M+1),

(R)-2-(4-M =3 =d-2-W e 5 g d-1-d) ol EAl t]s|=aEzale]=; NS (ESI, ko)) m/z: 325 (M+1),

[

(9)-2-((R)-4-(H|2(4-ZF2 29D e)-3-d o g -1-Y) T =3

&
2

R)-2-((R)-4-(H|~(4-Z2 29 d)ve)-2-m e o g -1-Y )3

[

i\

&
2

(S)-2-((R)-4-(M =(4-S =23 d) v e)-2-v e 9] 7| g} 3] -1-4) 2

[

i\

&
2

2-((2R,68)-4-(M A2 (4-22 29 D) e)-2,6-T v & I H &7 -1-L ) o} H EAF,
2-(4-(M24-Z2 29 d)ve)-2, 2-tv e g df| 2} -1-L ) o} N EAL, 2

2-((2R,58)-4-Wl=3| = -2 5-TWE I g7 -1-L) oA EAL Tl =2 E&2gol= 2 2-((25,5R)-4-Hl =3 =3~
2, 5-T e g e d-1-d)ol N EAF gelez T2 golxe] EaE; NS (ESI, %Fo]l<) m/z: 339 (M+1).

AA 2
2-(4-(d B-(EgEF e =2 2) A d)dE) ¥ H #tzl-1-d) oA EALY] 344

TFA (25 mL, 337 mmol) & tert-%48 2-(4-(AHG-(EZFeade)dd)wd) e -1-d) oA Eo| E
(9.3 g, 21 mmol)9] &AL 60CANA 6A17F B+ wwkalgie). Hb J
AR ol MeOH F 2 N NH; €98 ALE5te] &E5A17]+= SCX Aoz AAS e 34| 33E
T53AT (4.8 g, 59%). NS (EST, el<) m/z: 379.1 (M+1).

HH B

MeOH (20 mL) 5 wWE 2-(4-(FAdG-(EgEFezva)dd)ve) I H-1-L) oA El o] E (0.86 g, 2 mmol)
2 5 N F28dES (0.1 mL, 4 mmol)2] &MS 1A7F F<F 70CE 7FEsoict.  #tsto] &ulE A A%
o, ZFES B2 3Asta 1 N HCIS AFE5te] pH 42 AHA 313 Fo] CHLCLE FESATY. #7] =8 9
2 AFE3ES] NaS0,o1 4 AxAI71 sF5AIZ T, 37 &2 AAES HEEZ2HE F 0-15% MNeOIZ £&A1715
ISCOE AAS] TA 3AELS 53190 (0.7 g, 84% F&). MS (ESI, %Fol&) m/z: 379.1 (M+1).

I Aol 7143 2-(4-(Hd (3-(EgZEF e 2re)dd)-ma) s gtd-1-d) ol EaLe] st 7} AL SHA
< o] &3t 3] SFES AU

2-(4-((3-22x3d)(Fd) ) I A gZ-1-L) oL EA MS (EST, Fel) m/z: 389.1 (M+);

i)

2-(4-((4-B2mdd) (A ) A2tz -1-d) oA EAF, MS (ESI, ¥ol) m/z: 389.1 (Mt);
2-(4-((3,5-gZ=2=29d) (dd) v ) J o & -1-) oA ELE; MS (EST, ¥ol) m/z: 379.0 (M+1), &
2-(4-M =3 =y v gbd-1-L) ok EAL; NS (ESI, Fo]) m/z: 311.1 (M+1).

W Bell ZIARE 2-(4-(AH B-(EgEF 2w e d)-a) v #epi-1-d)okr Eqte] gt frAbeh 9
())j\

& ol&3te], a7 see A=t
(R)-2-(4-(ALB-(EEZF 2 e)-sd)ve) A A0-1-d) oA EAL NS (EST,  el&) m/z: 379.1
1), 2

;_ i

(9)-2-(4-(Ad B-(EgEFe=zvad)dd)ve) I A gz-1-L) oA EA MS (ESI, ol) m/z: 379.1 (M+1).
AAd 3



[0507]

[0508]
[0509]

[0510]

[0511]

[0512]
[0513]

[0514]

[0515]

[0516]

[0517]

[0518]

[0519]

[0520]

[0521]
[0522]

SS=50ol 10-1086589

2-(4=((3-E2Rd) ) ) 9 A 2z-1-¢) opA EAre] A

N
Br
54k (10 mb) F tert-F8 2-(4-((3-E2EIAL) (L) e) 93 etzl-1-d) oAl Hl o] E (2.0 g, 4 mmol)9]
GHell 1,4-t]54F (30 mL, 823 mmol) F 4 N HCl &4E& H7kgh o 3 HCI (2.0 mL, 55 mmol)& F7}8k3l

. WEEES 50Tl 641 F¢k wRketal xlgetel] EFAIAT. V] £ Ad=S wEE 3 olF NeOH T

LA (10 mL) F tert-F¥ 2-(4-(4-SF2Z23 ) (FD) D) FHZGH-1-L) oA EHIoIE (1.0 g, 2 mmol)2]
Nof 1,4-T]%AF (20 mL, 549 mmol) F 4 N HCl &9& #H7bek $of] 7gk HCl (1.0 mL, 27 mmol)S #7133
. HESES 50Tl 6417 Bt wtelar, WFsle] HFAAT. AV 2 AAES EtOAc EE fod of
22 A3A2 (trituration)dts] o3 2 AxAA FAl JFES F53AT (0.8 g, 77% F&). MS (ESI,
Fol2) m/z: 345.1 (M+1-2HC1).

ol
2-(4-((4-F22AD) (D) eS| A-1-2Do A=A sl gneiolnel G5 G BN o83
o, 7 BYEe Axstgich

2-((R)-4-((3-B22AD) () D)2 D3l - 1=y eh A =2 Hsl=memebe; Us (ESI, Fol2)
m/z: 403.1 (M+)-2HCI,

o

£ oo O

o

2-((R)-2-ME-4-(Ad (B-(EgZF ez e)dd)da) v d2t-1-d) ol EXF tl=z2F=Zgo|=; NS (ESI,
oFo]l&) m/z: 393.1 (M+1)-2HCI,

2-(4-((2-B 2RI (A g2}z -1-L) oA EAL tsl=gF2eto]=; MS (ESI, <%ol2) m/z: 390.1
(M+1)-2HCL, 2

2-(4-(AdU-(EgZF oz o d)va) g g e -1-d) ot EAL fsl=aF=2dtol=; NS (ESI, %o])
m/z: 379.1 (M+1)-2HCI.

AAd 5
2-(4-(M = (3-(E EF 0 2ule)sl ) vl D) o slebxl-1-) L EN HsEs et A

A
G s
NoReL:

@A 1
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[0523]

[0524]

[0525]

[0526]

[0527]

[0528]
[0529]

[0530]

[0531]

SS=50ol 10-1086589

Lo
ofo
12
K-y
o
B>
ol
o
i
m
it
o

MeOH (50 mL) = 3,3'-H|A(EgZFe2vE)wizd= (11.4 g, 36 mmol)®
ml, 53 mmol)S ZFH AoA HIsIE. 7] dEAS A4 24417 FoF wRkelYity. A WHSE
Kol o

& 22 AA38 FHsta L2 FF83lt. #71 5, 9= d55e

I EZ2AA, H2G-(EfZFoade)dd) e (10.8 g, 94% &)< FE390. = 298 e wke
ol A F7te] A flo] AT

@A 2

CHCl, (10 mL) § HAG-(EgEZFoz2ve)dd)derE (1.1 g, 3.4 mmol)2] &N A3E]2d (0.50 nL,

6.9 mmol)& Ao H7}etdt. HESES 50ToNA 4A3F Fot mitslal F&h FHAA EFAoz F

H| SRkl WFsted sFAA F ZRIZHAG-(EYE iitﬂ]‘é)ﬂl%)”ﬂ‘ﬁ% FEIT. AV 2 2=
H2AGB-(EgZFezde)-gd)ves olNEYUER (10 mL) = &7 (0.81 mL, 10 mmol)e] &M H7}
3ol 18AIF B<9F 100C R 7FE3sla JFshdd sFAI AL, FFES CHLly (150 mL) Foll 8315ta, 1 N NaOH

(150 mL)= AT, F7] 5 K022 ARAA st $FAA 1-(W2G-(EZEFzdE)-H
ey e FEET. 7] 2 1-(H2G-(EdZFoEve)dd)-vE) v g s olNEUEH
(10 mL) =9 %8116}1 tert-28 BEXolAHOIE (0.55 ml, 3.4 mmol) ¥ Ezd&olyl (0.96 mL, 6.9
mol)S H7FSFA. 7] &S AAZE Tt wkeln B2 845k CHLLE FE3Y. #§7] T8 X3
NaCl fdo 2 A3 o NaSO, oA A% 2 E=AHT, 7] 2 APES A 2 0-50% EtOACE A3k
[SCOZ AATIY tert-FE 2-(4-(B]2G-(EfZF =z a)-wd)ve) I Hzx-1-d) oA H O ES +=5
o} (0.86 g, 50% F&). MS (ESI, <¥ol®) m/z: 503.1 (M+l). o]ojA, o]AL 47| AR 4¢] 7|4 u}
2ol MYAA wA FFEZ AFA| A

AAld 6

-c—‘)—O

ﬁ?

2-(4-((3-1Fol ) (1) W ) B2k -1-9) S EAY LT =2 elo|=e A

’/&OH
N
(j 2HCI
g2k (4 ml) 2 & (2 nl) = tert-F¥ 2-(4-((3-E2xIHd)(HAD)mWe) g #Hetd-1-d)olAH o] E (0.31
g, 0.70 mmol), FNLHEAF (0.085 g, 0.70 mmol), BRI EH AL3}E (0.077 nl, 1.4 mmol) Z HIEZI] 2=
(EgjeldE=29)Z2+5(0) (0.80 g, 0.70 mmol) 9] EFES 120°CoﬂA1 Tzt x2A}sbe] 208 BoF 71datgl
ok A SES B2 gMeta CHCLE FE3¥Y. 7] & 3} NaCl 9oz A3 Fo] NaySo,ll
A Az W EEAghT. A7) 2 ARES 2 F 050 % EtOAcE AFR-3F ISCOR AAIStY tert-28 2-(4-
EE=

((3-ntel=ld) (#d) Ml E)-v o epxl-1-<) op A El o] TS5 (0.28 g, 91% +&). MS (ESI, ¥ol&)
m/z: 443.2 (1), ©]o]A, oJZE& 7] AAlel 4ol 7|47k viel o] JAYAA #A st== AEAZ

A ol 71 AF uhep o] WA 7|, tert-HE 2-(4-((3-BREHAD) (HD)mE) ] Het-1-2 ) o} A

OJEE tert-FE 2-(R)-2-WE-4-((R)-B-EH2RIA L) (D)) I Z-1-d) ol HolERZ tix|stal ¥
JHEMS Eld-2-drEatow tHxﬂoPO% 2-tert-28 ((R)-2-m€-4-((R)-# L (3-(E] 2.5-2-2) o d)m &) ]
Hez-1-d) oA Elo | ES F5351% olFE 7] AAld 4ol Z1AIG wiel o] she] 2-((R)-2-vE-4-
((R)-3 L (3-(E| 3-2-4) 7 é)”ﬂ%)—-qfﬂ]ﬂ]rﬁ—l—%l)O]'/H]E*Jii AZA|Z ).

A7) AAd 6ol 7] AFE wkep ol WaAAZ|H, tert-HE 2-(4-((3-BEREHAY) (HD)ME) ] H2t-1-2 ) o} A
HolEZ 2-((R)-2-HE-4-((R)-(4-B2EF ) (H D)) I Hegid-1-d) oA Hlo| EZ diAetaL o] AL HdR
22, 2-vEddrnEZa, -vEddr st 9@ 4-vEsdrEao g HeEste, 7+ tert-HE ((R)-2-vE-4-
((R)-(4-mpolod) (w1 )W) -T] H g} -1-Y ) oAl EHl o] E tert-#g
((R)-2-"Ed-4-((R)-(4-(2-dE o) =) () )- JM]E}{—I oA EHIOIE,  tert-F¥  ((R)-2-vE-4-
((R)-U-G-vesd DA D-(FADd D) - HG-1-d) oA HIE, H  tert-FE ((R)-2-wE-4-((R)-(4~
(A-ves) s d)-(Fd) W eE)-g o etd-1-d) ot H | ES F53190aL, o|A& 7] AAld 4o 7]Ag ule}
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[0532]

[0533]

[0534]
[0535]

[0536]

[0537]

[0538]

[0539]

[0540]

[0541]

[0542]

[0543]

[0544]

[0545]

S=50ol 10-1086589

2ol st 72 [(R)-4-((R)-wlolHld -d-ve)-2-wd -9 g 2} x-1-Ld -t EAL, [(R)-2-HE-4-[(R)-
(2'-vd-vlolod-4-d)-HAd-w g ]- JJ 13‘% -1-d]-olAESE,  [(R)-2-H€-4-[(R)-(3'-HE- HFO] Hd-4-¢)-
HAd-w -9 g H-1-L ]-op EaF, 2 [(R)-2-WE-4-[(R)-(4'-w| & -n}o] H d-4-2 ) - J-m| & | -5 7| 2} 71 - 1 -
A]-olEALO 2 H3A AT

/\1;\] Oﬂ] 7
2-(R-4-(NEz=z=zHG-(EdEZ2ve)dd)reE)-2-vd S ald-1-gd) oA EALe] §HA
O
KU\OH
Y
N
m/CFS
oA 1
H(EfZFoazde)ill=dd 5= (3.48 g, 20 mmol) (Bﬂxﬂii FHZFEH o 0T/ A ZFE2Z2Inl 1%
HZulol= (THF 5 0.5 M, 24 mmol)ZE FH7}atar, AAE {AS 0ColA 1A17F B¢k wuksidct. w$ &3+%
S 4 NHCIE A3 (quenching)dle] olH 22 F&38ta, B2 AF 3t Na,S0.lA HUEAIA oofstar Az3)
A 7tx] FEAAT. AY Z2elEaT (Si0,, A/ @A = 1:1->553 DO E AAEle] (3-HEE
A AN EF2Z2d) W eSS 3 QA2 531t}

“A 2

= (neat) AFRIZAG-(ESFo2ve)dAld)mee (3.00 g, 13.9 mmol)ol H3tEled (1.52 L, 20.8
mmol )& Ao M3 Hrietar, AFE NS A4 1AF F wnksdnt. < 2
88 FUSTHE AAs, 2 H(FR2-(AFRzzd)dd)3-(EgFFe )i 11gs)
AZAA & Ao utE A8kt

wA 3

MeCN 30 nl = 1—(211(/\1 22 )ve)-3-(EYZFoave)Al (2.5 g, 11 mmol) B (R)-2-w €]
27 (3.2 g, 32 mmol)9] EIFES 90CoA wHA] 713, &S Z9A7|1, IA JFEZ AY =0}
E#89 (Si0,, EtOAc—MeOH 3 EtOAc/2 M NHy; = 100:20)8 A A|gle] & (2R)-1-(NEF2Z2ZH(3-(EFZF S
ZuehaeE)-2-edFzld (3.15 @) & F5393L, olAS uS dAdA vz ALt

A 4

MeCN 25 nL T Z (QR)-1-(NEZF2Z2IG-(EfZFezde)dd)da)-2-Hadadztz (3.15 g, 105.6
mmol)e] fMo| tert-FE& BIZROIAECE (2.046 mL, 12.67 mmol)E H7}st Fo] Ego|dolyl (2.203 nL,
15.837 mmol)S A A3 Hrletdth., WS EIES Ao whA) wareith, Ay £a8 AxsE wrixA
ZUA7|aL, AFER &4 FEaEay (Si0,, - A/EtOAc = 100:5—100:10—100:30)S A A6t
tert-%d 2-(R)-4-(AMBFRZ2AG-(EEF 2 ) d)ve)-2-vd ] ztl-1-d)opAElo] ES 749
2d2A F5E3IGI.

A 5

150 nL E2t23 T tert-54 2-(R)-4-(NERZ2IAG-(EESFezve)dd)wd)-2-wd v epxl-1-d)
ol EIO]E (350 mg, 0.849 mmol)el 37% HCl 3 mlLES H7lsla, AAE £9HS 50CoA 3AzF FoF
WHFSFSITE,. HPLC-MS7F €43k d3ks Jeld &, $mE Az gqzix] axdFslel SEAIA 2-((R)-4-(A]
FRIZIAG-(EFEFezda)dd)ve)-2-ve s gi-1-d) ot EAL Tl =222 go|= (290 mg, 79.6
% E&)5 WA nAZA F53T. NS (ESI, 9¥ol) m/z: 357 (M+1).

A7) AAle 7ol Z1AE vie} o] HPA|T|H 1ﬁiﬁimﬂmﬂl€r BHEulo|=5 EloF-2-dvfallg HE
ufo]=&  thA|ete], 2-((R)-2-HE-4-(E 2 3A-2-d(3-(EgZFeade) ) v e) o # atx-1-Y) o EALS
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[0546]

[0547]

[0548]

[0549]
[0550]

[0551]

[0552]

[0553]

[0554]

[0555]

[0556]

[0557]

[0558]

[0559]

[0560]

SS=50ol 10-1086589

FESFATE. MS (ESI, ¥Fol) m/z: 399 (M+1).

(]

1014, 2-((R)-2-HE-4-(E] 2. 3-2-( =
-4-((R)-H oA-2-d-3-(Eg|EFo.=2md)dd
#H-2

-AG-(EgEFeaag)dd)dd) v ehd-1-d

P
n
L)

e d)me) v A2t -1-d) oA EALE 2-((R)-2-v|
) v A 2hxd-1- °‘)°M]E*J 2 2-((R)-2-"-4-((S)-¥
oA EAL FEdAlold dA = ekt

PO mﬂ

Al ;\] Oﬂ] 8
2-(4-(M2U-E2 29 d) v E)-2-S 4 2} 2-1- ) o EAL] FHA

CY

oA 1

MeCN = ZE2RH|~U-F22I)Me (407 mg, 1.5 mmol)] &Mo] I a}z-2-2 (601 mg, 6.0 mmol)S #H
7het So] Egjoldolyl (626 pl, 4.5 mmol)S FH7tsta, AHE E}ES WA FFAIFT. Aoz YzhA
3, AzHE wrtx fuE SN 72, AFEE A9 I29Eadd (Si0,, DOM—DCM/MeOH = 100:5)S

AT 4-(H 2 (4-F 229 9) ) I | 2pd-2-2 (420 mg) S WA uA2A 55350,
A 2
T4 THE 10 L 5 4-(H|2(4-F=229d)de) v # 2k -2-2 (180 mg, 537 umol)e] &lo] wEd 2-H 7 Ko}

AEHOIE (60 wl, 644 pmol)E H7F3E Zo] FAJJUERFS “a}v = 60% HAFN (16 b, 644 umol) o2 H7}
itk AZolA WA wwkgk Sof . Az wizkx] &uiE FEA7aL, wiE Ad aEetEada] (Sio,,

A>3ANAL/EtOAc = 100:5—100:10—100:20—100:30) S A Aste] W 2-(4-(H|A4-ZFE22HA D)W E)-2-2 4
I ep-1-d) ok El ol E (160 mg)E WA A=A 5330

A 3

THF/MeOH/H.0 = 5:5:1 (5.5 mL) = WE 2-(4-(2U-ZF22H D) E)-2- 29 2}z-1-)olA| H o] E (160

mg, 393 pmol)e] &M Fasg]|E A5FE (49.5 mg, 1.179 mmol)S H7ista, AWAE A0S vk wwts)
Ak, $WE FUAA EZ gA8ta, 10% HCIE AMg3ste pH = 52 XA, DINSZ FE31¢] NapS0.oll A

AXAA Asta, Az w7z 270 Fske| FIEAAT.  AFES $4 A™H (Si0;, DCM—DCM/MeOH =
100:5—100:10—100:15—100:20)°] 293}  2-(4-(H|2U4-E 22 )W E)-2-S A9 H 27 -1-d ) o} A EAL
(136 mg)= WA A =M 53Tt
AN 9
2-((R)-2-M&-4-(R)-HH (4-C-dd o el D) s ) v &) F H 2} 7 -1-L ) o} M EAL9] §A
o]
|)J\OH
N .o

Y
SA®

=

0

oA 1

tert-5-g 2-((R)-4-((S)-(4-B2xHd)(Hd)e)-2-vd-gH g 2-1-d) ol A Elo] E (459 mg, 0.1 mmol, ©]
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[0561]

[0562]

[0563]
[0564]
[0565]
[0566]
[0567]
[0568]
[0569]

[0570]

[0571]

[0572]

SS=50ol 10-1086589

o] AxHE Fxd o Uukd Axfo] wE), 1-ddolel (0.137 mL, 1.249 mmol), HEZHFEHURE ZF oo}
ol& AF3ElE (946 mg, 2.997 mmol) 2 TFEEuA(EddAdzad)ZdE(ii) (21.0 mg, 0.030 mmol)e =
SHES 80CoA Ny, th7]slell 1417 FoF 7MEsdt. JREZ HA4 FAZvtEadY (Si0,, NA—-32H/EtOAc

= 100:10—100:15—100:20) & A3t tert-#8 2-((R)-2-HB-4-((S)-¥L(4-(2-HA o)D) D) v ) -]
Aepzl-1-d)obAEl o] E (460 mg) & B A=A F533lrt.

WA 2

THF/MeOH/H,0 = 5:5:1 (5.5 mL) % tert-%8 2-((R)-2-wE-4-(($)-H L (4-(2-H Dol el D) =d)-v &) 3] o]}
-1-d)otAEle]E (320 mg, 0.666 mmol)o] ool =Atste]sr A3k (279 mg, 6.658 mmol)S H7}afaL,
e NS vl wRksiglth. Az wizkA] e axFstel FHATIa, AFES BR 545k pl
= 58 XA, DMOE FE3NA NaSO. oA XA A oFfsta Axad w7hx] FEAAG. AFeEs 54
A7 (Si0y, DOM—DCM/MeOH = 100:5—100:10—100:15—100:20)°] 25 2]-4-(
el d) s d)me) g o 2pzl-1-) oA EAY (240 mg)s WA A 2A F5351 Tt
719k ukeh ol aste], st HES skt
2-((R)-2-m1E-4-((R)-71d (3-(2-F g d-3-L el Bl ) s D) | &) 9] A 2 -1- ) oM EAL, &
2-((R)-2-HME~4-((R) - (3-(2-F g d-4-Lel el D) v D) v &) 3] A 2} - 1- ) o FH E

AE%S‘I:?% AIA o

AAd 1

234 £ 1 (GIyT1) 5 AA

Al & 7}

2 AR HALE, AE sEEel YAl A A1y g ZEal FE JAske vES ST
A7t ZEl Al 44Ak A8 (Gly-T1)S WelA 2as= oz eul g1k (JAR) HMEE 2 7AAo] ALL3tY
T4 AAS A8, IR AEE 96-9 Alo]EX~EH(Cytostar) T A vlo]AZ Y olE (o} 4k nlo] @ ALo] A A~
(Amersham Biosciences))olA] 10% A Ejo} &S dH-3l+= RPMI 1640 ®i#] Zof HYA=A (100 pg/mL) % 2

EgEnlol Al (100 pg/ml)e] EAEC] Wttt MEE 4x<107) AE/Ae] W Swoleati, 37TA
5% 0.2l 7hs5 wi71stel 24413F &<k A 5T

AYO|EAE ZHo|Eo|A g wiXE A AL, JAR AEES T = (120 mM NaCl, 2 mM KC1, 1 mM CaCl,,
1 mM MgCly, 10 mM Hepes, 5 mM &&hd, pH 7.5) 30 wo} A =2 EA4 = FAsS 538 <k dHlo]

AstAt. olojA, F4 dE=d Fo FAF [ €] 284l (101 mCi/mmol, HZ A (Perkin Elmer)olA +)

30 wE 7+ ol HF FE 5 pM= ﬂﬂ@}‘ﬁ‘:} Ao A Hdsl= A B9, dtH o= 1AZE WA 2417

T Aol st S, WHS 96-9 Alo] EAE} ZH O EE HIEE(TopCount) (7= (Packard))ol A Al
A

stk ['Cl 249 W-SolH FE 10 ule) ArkE ALX-5407 (A1mhe] EAstel Agatert.
YA EAA S QA ARE g 16 FAL AL, A-8$(inhouse) HlolEt B4 £l o

Bl ol x(Activity Base)E AMEEE 4-vtebulE 2AsE Ao Awsgch, B wye 54 shgE
S ok 10 pM vk ICs S 7FA T
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[0573]

[0574]
[0575]

[0576]

[0577]
[0578]
[0579]
[0580]
[0581]
[0582]
[0583]
[0584]
[0585]
[0586]
[0587]
[0588]
[0589]
[0590]
[0591]
[0592]
[0593]

[0594]

[0595]

[0596]

S=50dl 10-1086589

AN dEH H7bA stk 1] shekeEe] tEAE 16y #H& sh7] el Ale g

e [ICso M) |3EE | ICso(nM) | BEE ICso
ik ik HE M)
1 79.1 30 0.934 49 7.2
18 37.6 34 17.8 S5A 1.5
20 1.51 38 098 75 4.32
21 217 39 2.7 77 41.1
24 3.94 48 2.14 78 4.8
79 1190 82 2200 88 134

A A A

F7 222 a2-E8](Sprague-Dawley) WE (250 WA 300 g)olAl & F 2% =2 z2d-fegdsas 2 ]
% tween 80 & E 19| GlyTl dAAl, 3= 3& 1 WA 100 mg/kg B e FolzFow A 7z A%
ot 24 3EE Fo] 247 Fo) (SFE FHsta, ololA 3 A&7 (ESA 213 .(ESA Inc.), "iAMRA=F
AGAEE 2 AZHE HPLCE AFHEske] 24l ko diste] B89, #lE CSF & =249 714
TEL (CSF 1 w0 F 0.5 ng o8tiT).

AA AA A

] Al e Lo BEES FRshs dEAL Ak Aol

A AA
7] AEES HAASHA EFste] @ 230 FAZ hArerlth:
A A 2 (mg)
o] SjHE 400
SFg AR 50
aRsFtzdwa s JEF 25
gE X~ 120
ZHlop2A4F k1Y 5
Mg AA

A e 1 4 ¥ (ng)
g o shgtE 200
SEX (5 Ax) 148
zglo 24} vt 2

DI & 5 2% HPMC, 1% Tween 80 (pH 2.2) T ¥ o] 33E (oA FFE DS MSA FFHFS 28314
20 mg/mL oo 7 FH3sct.

Q@ﬂ‘ﬂﬁé-%@ﬁé.ﬁﬁailﬂMaJl AeNA ozt AASHAl Z1AE AT, AN A
1) &} 1o, w&gA, A7 7147} «

Algrete= o] obdS O]OHOHOF dﬁ} w}a}/\{ 2o Hels A7) 7R AR oA

= ol sH7)Eke AT HY 2 A HTe WY 2EEE EEEY RE HYRAE A4 mdste] 2

i
o
N, 1 oF
lo rlo
— ©E ok
do
=
o
2
E
s
o,
E
oft
o
ﬁ\L
=°:
}
ﬁVL
e
=
o
)
1=
0_‘_,1‘
Sl
o

B 2904 988 RE 53 £d, 53 294 9 AdEe, ojwd BHonw 479 sjje 53 £,



10-1086589

s==4

= e Eo] /EA R a8 YA

B
o
,ZT.:

.

o
wjr
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