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-NR'-C(O)NR"R"", -NR"C(O)OR', -NR-C(NR'R"R'")=NR"", -NR-C(NR'R")=NR'", -S(O)R', -S(0)sR', -S(0),NR'R",
-NRSO;R', -CN # -NO;, -R', -N;, —-CH(Ph);, ZFL=Z((CCH¥TA 2 ZFZ(CC)LZL=EHE Mgy
R, R, RYOERUE o, ASEAG ABEA e 2d, ARAAY ARHA Ge dHman, ABnA
g AR e A2l ABEAY A8HA e deeazee, ARHAY RN e oY
gAY @A e dHzolRRY 474 BHgon dud 5 glrh B owyel f3Eoel 17 olel
RIS EFehs 49, olF 4871 F U ool EAISH: A9 2R, RY, R L RIS A3 gol, 4R

ol & FHZotd agle] Qg Akl e AF;A T 27he daol wep, A -T-C(0)-(CRR')-U-¢] iel&

P48 # oded, A T T 2 Us 242 -NR-, -0-, (RR'- T @ AFolar, gi= 0 W#] 39 Aol o
dHom, ofd w= gElzold aglo] A3 ARl Sl ARAE T 2= daol w4 -A-(CHy)-B-9]

Az gAE = d=d, A F A 9 B 44 Eydoez (RR'-, -0-, -NR-, -S-, -S(0)-, -S(0).-,
=S(0)NR'- T ©d AFolal, ri= 1 WA 49 AHolth. oA JAdE A= e dd A3 5 Uie
oo we} o]z AFo giAE 4 drt. gdHoz, oy EE FEHZol mEle A4 dAE Uve A
A T 270 Zod el 4 -(CRR)X'-(C''R'' )9 AZAZ A 5 e, 24 T s 2 de 42 5
gHoz 0 YA 39 AHFoli, X'E -0-, -NR'-, -S-, -S(0)-, -S(0),~ == -S(0),NR'-°|t}. X &A R, R',
R" 2 R'"e 47 S8Hor 4, AU X85 ke 47, XNFHAY (SR Fe AF2dD, X
A=A A3E A e FHZAIFZUY, XNFEHAY ASE A e ol W XS ALY X3E A k2 FH
2ol g Ry Aeg 4 g},

B gAAA AREEE "EEH AR e "oy FHZdA g fole A (0), A W), F (S, 2 (P)

0{
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;
2) Ac,0, DMAP, Pyr : SnCly, DCM,
DCM, 92 % 2 -78°C, 69 %
(E)Ac
1 3
DHZCO,C COLCHs| o, 0,
2) DDQ
Art Art . At
LiOH
THE/H,0
H3COC O,CH3 74 % H3CO,C CO,CH3
¢ 5
A(LVAIH,JXOC
Art Art 64 %
CIP(OXOEL), HO o CLPOYOP)y
47% 7 \17%
Art Art Art Bl
HsCO.C  CO.CHj
O, 0
’ & “oH
<146> 9
<147> WA 1014, AFACIER Bl gt tlel ol#A] 4t obElMIAY 102N HAA & 6342 AP, o
7 2, 3-H=(EgudAddrd)-1,3-FErds AEste], 28 2709 vhAi-va Ao A4S T WA
o AsAlelEd Hel oAl 4= H ]E‘a oA AT 7t 2 544 7 tda-dy Fo Ssh(f k) vHeE
7AA, HERZ2Y Aol w=(DDQ) AFs}eh g olE o]FA 55 FAHTT. H|E-dAHE 5& Xl 62
2 7} V‘?_‘EHQ’EE”, H| A-o| ~H 2= H]/\ 1:1174 olme 72 wWE " % 9ul. HA-wA dmL 7o 9
Abg}Ele] B A-FEAHO]E 8§ T X AHOE & 971 € 4 Jr). ou wkS L o]g]d E]2Al o)A Fo A
A9 #iketE wwulA FE o] (pharmacophore) S A 7]A] et BE WIS 4-vhho] A9 oA &)
o) RA Bkl 60TeNA 244 FSF ool (aging) & 7158 wxAlE Aol ebgatdl, olwl H NR #3712
5% mlekel RSk HAHA. A EASA oA FelA, YA 62 25T pH 7.4 45 F8 (~14 ng/
0] Hg 2 AR, oA 1) C10 W-obE fAARA, £ WAL o2l BT Eel 84k oY
A7F B 25T pH 7.4 SF AN Ho® 4Uzke b5 Hallol P BT
<148> HES Al oA, 24 ZegolE T AHZ2(5)9 X-A AAFTZRE o)y 2} o|2A] Fo] 274 A

& WIFH Tl &S VA=A o Fs A

2 Al o 9l

o)
o
st GAZE AR nteEe BEer wjEE o] Jve AS BTt olefd
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e 2
f“ 4

(JF71ed BE AR 3% 5o i Xx-A 2A 7= dole 2 CIF g49 247x Y. 3¢% 5 2 79
2 CNIR 2FEY. o] 24 9EY http://pubs. acs.orgdlA FRZ T 5 grh

B g o|aE B oagzle] 5 AW (Posner, G. H. et al., Tetrahedron 53:37-50 (1997))& AR&3}o],
= 4 (chloroquine-sensitive) DWLEY (Plasmodium falciparum) (NF 54) 7]AZo] o3t A
E olFAY FgEetg ol a5 ST (R 1. 84 ZEA oA 65 AYsta, & 14 A
E olFA= AA ofHMAIY (1, ICx = 6.6 + 0.76 niDRT ¢ ZHEs ol a5
oh vl SF3E oA 7ol JHE dawe] i, obeEvAld 11T gig 108 o el el €4S T
7

an

Eg &4t o] %A ICs0(nD)

4 2.9
5 1.6
6 360
7
8
9

43] 4% 7 M E(set)ol gt 85{% A= Hdgk T Hd 7.86(<18%) o At}t. F=HE Ao g3k R’ *e
>0.9670|At}t. olElmAA A S A (concurrent) HFETY EEFE X FHAPo|t} (n=6).

J3HSC) Ee AT (PO) FHEE, 3, 10, EE 30 mg/kge] @Y FA9E Teste 30" Z2EF (Fidock,
D. A. et al., Nat. Rev. Drug Discov. 3:509-520 (2004)°l wt&} mf-$-2~ofA ZA3 wvlo]] wp=W |  Bv]A-o~
EﬂE O]%]:i'ﬂ 5= SC ED{,O =0.71 mg/kgoll, E]'% O]%]:i'ﬂ 7’8_‘ SC ED5() = 0.06 mg/kg ‘%l PO ED5() =2.6 mg/kgo] A

o} ol#3 AlF A FtolA, ddHo T ALEE WA Ed A olE|$d|o|E(artesunate) YEFS SC EDs
= 2.2 mg/kg 2 PO EDsy = 4.0 mg/kge)Att. 18| m2, F 9] o=l 5 2 7 SCE Fou gdeie|op &

l otelsFdlol E GEFHT tief 3-378) 1 &5°] 3lal, H& ofFA 72 POR FolE olHFUolE YEFE
o} ik 154 9 &%o] Ul FE o 9dle] UEhlE EA4oly % wWEs npe-oa A pEEX
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=3 o AFx g 2 X8 ZEZaW(National Cancer Institute's (NCI's) Development and Therapeutic
Program (Boyd, M. R. et al., Drug Dev. Rev. 34:91-109 (1995))¢] 607] A7+ A EZEF<] thekdt 79 (pane
D& AR&3e], olu] s® Hiel Zo] AA WA Z3E vxE WA vo|aRE 59 dH] 4 oA &
AL, T olE oA 571 AA| 2 ME ¥ 4F HOP-92 A3, @El=vl(melanoma) SK-MEL-5 A%, ¥
oF BT-549 Al A7 A AT v Aede]i & 50 Aes BAFATY. HEZDEZE AXID=
Hko g2 3k v EAH (Roche Diagnostics, Mannheim, Germany)< AF838li, Hito] Ry ZTZEFo WY
WS ARESte], QAZF A ARG MET HeLaoll st DHAS] A7 <Al &2 (ICs = 5-10 micromolar)S A3

kol & | 7}gk uvle]l wrE=wW (Disbrow, G. L. et al., Cancer Res. 65:10854-10861 (2005)), & WX oA &=
ddzl BsA Fod AFE IdAsgEd, ESat T oE o|FA(5, 10 = 500 mD7F Zholw g

(primary) 8% AF=7d4 Aol digh =4 glol, Eg<SAt @FAl DHAR T ti=f 10-208 o &o] Eoh= A
I, EfSAE v o]FA 7 (ICs = 46.5 nM)e] DHARTE th=f 110-2209) © &eol Eth= o] Zzloltt. Al

¥ AL 8 oFF el wAloZ A H T},

T 3-wa dxjel ddE EYSAt oA frAbAle] e s

1ol wgs 33t @b

olr

ART AR
Hz;::r//j
85%
RuCly PDC
NalO,
ART ART ART ART
z;;;li::i}{ o H
H,NCH,Ph H,NPh
-
82% | gpC, 62% | NaBH(OAc),
IIOBT
ART ART AJIRK\\[:jjUQT
O NHCH,Ph NHPh
1
2
1P-22
¢ ¥) (KB-06)

A BT otemyal ez iE WA, w4 19] el = 7k Edfel g @ C-10-7kik(carba) E
2|2k oAl 12} LA WS- S5 AAH FEE Az, olgd 12 ¢:Lo] s s, s
3= 2Rt wrEoiXa, vE|tE TARM|E(PDO)E AHEdte] R AEAIFIE o] Fgsls Ul
=7F 49T, JhERAAe 1-[3-(Hvder =) 22 h ] -3-c d 7R o] v = (EDC) B 1-s| =AM E e obE
(HOBT) 2] EAjstel] wldolrl& 4%6}0% AFEE, SR e ESAL ofFA o= 1z A&, &
8| = EgjoprHA 2 sto] =efo L}E i-©] ixﬁﬁ}oﬂ obd¥E ALgste, FdA ollsts T, 4T

2 oA ANED Bk 2 wel oleuAY ol Eelsa olgAlE AARekel AL A
9 oobyg Wi AEE AT AT FuARA 2 Aol dum, An L 49 P dE FAsez
540] ek ol@sl algslz Evel ®e olHvIAY olRAT Ha W/EE A4 Felsw olef @ Fol v
@ AFAL Am ael tald WS EAelw AAH FH 4 EE AAolE oF tAlse auol
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2 4 Q.
Plasmodium berghei® FFAA 7l mpg-2oA FE TEEZTS AMEE], Eg24F olzka] [P-IV-22y 2 KB-6&
3, 10, == 30 mg/Aeked FAFoE, o 13] I3} Tt 30 mg/kg T 13] FofdA F 7| o=
A 25 detgol 7I8F F 98% olds AlEstA APEAIZTE. 30 mg/kgl 2 FAl AHgE ddeE|ol &
ole| U0l E YEFS Ak &5& 7HATE. 30 mg/kg®] otHlFUlolE YEFE vhe-29 FHE 7 (%
E FolstA ¥ 49) UA7A] AFAZTE. 3R] kg AR QAo gE Fash AR, 30 mg/kg

oA 2719 oAz BT -9 ”§€ Aok 30€7HA = AFAIALL, o] 7|7 &<t k2= X5H Fo
2 FHAY (5, g9 2 244 7T BAHA ). GE FoR2 Qg e xdaly FXH 54
oju} 3% EA WIS A BEHA ).

Zatolulg] QI7F AL AR ATtE] Aol E (ctocervical keratinocytes)s, %A V- ARA =7 A3 o

217
ol AgdAES e FAZHE AAS T 242]7F Yol Cooperative Human Tissue Network (CHIN)ZH-Ef
At AAs AgAF 244 FEAE AUt qT A5 HoF YiThA| i]E_(Standard overnight
dispase treatment) R 20| ©o]2 EHAIAE AAE ARt A AF A9 AExE: FEEa, 4] AE
£ A|ZPA(Invitrogen, Carlsbad, CA)2] TREZF utg} 4 Y35 FE525 9 Ay A% 011]-7} ey
g4 AgElAlo]E uX](serum-free keratinocyte medium (KSFM))ollA wiekaldvt. A& X9k M ESF Hela
2 (33A+ American Type Culture Collection (ATCC)olA 9<731S1aL, ©]& Dulbecco's Modified Eagle Medium
(DMEM) (Invitrogen)ell X A3} t}.

A5 wjg iAolA] 969 %2 ule vio|AmBelo|=ol] 33 Felolgslol, 2447k HF 37TOIA 5% (0,9)

| FolA QFwolEE 2.5 x 100 AEE Agdte], ML AEES 54 ﬂ ATH. ololA, &uf izt

NehE e oghE Fol & thde = o|FAE rskE 100_1 wAE Z —Zr‘}“ﬂr 96117 A5 717k

o=, AZYA(Roche Diagnostics GmbH, Penzberg, Germany)d ZEZEZd] wie} AZ% 50_1¢ XIT #Hol&

SHES 7 doll Huke tioll, 16A1E] Aol 7IE B3k FUE Q1A ]35} ATk, AE AEE(E

) ELISA #5715 ARg-3te], 650 mmoll 2] 3H4S 71502 ate] 450 mol A SAskgith. A3t &) o
ot =% SN e=2A AT A FAGE AFE AREEE] 23] WSl

At FAE E St olFA AX 54 &dE Brisy] fste], A ARG AET Hela 2 €334
=o] 7] st =EA7)aL, Aﬂﬁ AEEL 4719 24 3 I AdlA 71 vhek e XIT
A& AREste] ARt ARTIE ol ARl o)Al 1 % 2= A $57 & =

& 7 R A AESE AEFelA A&sta &% oA AE AEE FiEshe

ek wkgA Vel A EOP Hkel o], 100 nMe] oF= FIolAM, oAl T ok st AT

zjx
=
£
N

3k
pas
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-8 HCX
.................................................................... kil &
C33A
: - - S : —
0 &0 100 150 200 250 300 350 400 450 500
Ol'€A 1 [nm]
OlZ Xl 1 [nm]
|
—-8-IHCX
................................................................ .
C33A

T "

T T T T T
0 50 100 150 200 250 300 350 400 450 500

Ol 2 Al 2 [nm]

OlZ Al 2 [nm]

W2l Vo] dolEHE AR BAs] HE, 3 3A Ao el eE gk 7.5 oM 2 8.6 nM, 18|31 Hela A3E
of tiallAl= Wik 8.4 nM 2 9 nMe] o]FA 1 & 20 gt ICy @hol SAHEJG. dx2doz, FdHl Ag9
AR AE HCXE, 100 nMe] o]%A & of AAHoR s nX|X ITh, A58 b Al AL

1.e)
A i=]
AEe A AvFoR 47 BAAUAW, A ALE foH Fesrn wst wAEA agd

iy
-3
>
Y
o>
N

o

el 2
el % S, svlel W owmel At ol

A Z7E 393 B 30 mg/kg FoldoR AGHoRM weleloto] FAH vhyse SE AR(FEF 304
of AT A MGl AEHA ) E BASAT, B uel S5 1 slo SgRe A Pl A
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At Art At Art At Art

At Art
%H Y Jowe i)
o oY N 0" “oMe 0 H/\O
_N
WC-0 25 -0-CH,Tol  WC-0/42012 -OCH,Pyr WM-0|£% -0-P(S)(OMe); AU.0j 25 -C(O)NHCH,Cyc-hex
At Art At Art At Art
O><:/\ O {) o)
f b 5 XN N
o (0] N<O O>
LEW-oi2®02 Hg -4THP LW-o4zfsslg -pipC(O)OEt LHOIA®CIS-0tHE-28

At At At At At At
0 0 /\ 0 0

E X -0 E XA 5 X
o Jd—0 o

LHOIARLI 8- E-4-2 LHO| AR O 8- 2-s02-1| & WCOlAR[2-3e-CB

lo

shebe oA, HZ77}
=W, ol

gud

Hy o
T

=

A7) A7A ge; kgl et s WAskE 38 171E vtk o E
eene, P.G.M. Wuts, Protective Groups in Organic Synthesis, 3rd ed. John Wiley & Sons (1999)e] 1 &
o] AAE O] gtk Adoldt BT 7|7F AREE o] oleldk Zhzbol (Aoldh) HE7|7b Areld ek ofs| A|AE
g o] §EUT & A, @13 Wlel W 27 SelA AAHE wEI)E oled nEh EHow
AHES 3 Foh. dE 59, Bevle 4k, 471, 9 FAst 2l i AA=E = Advk. EYE, fHEA

—3
=

EY, olNE 9 rerr-FEWEdd 3 BE7|= b FHeFstal, Chz7|(FadEddd o3 AA7E)

Froc”](97]9] Hehz REs: olvlirle] EAlstol] 28 L SHESA Wy $RE Adsht Ag
F QT AERAM R HSSA WSY e oAF Bol, 4 R Gl HFRAW, A Rl o)A
AP Fhlvlol S B tert-Esbalo] S5k e dto] Aoke s Ae opulel EAlstol, o,
"W oldE (]dd oo FHHE AL ohthst e @lel Aokd nEslw Fud F 9

WA 2 A% Balol ofa AANEH nE2 A 4w
gi= Fmocsa} e 9 71 o o 471 A sl
o

I

1 B

I

ok
>,
iz
olo
o,
4z
S

'
qU o

& t

f

>

oo

Moo v W

oXx "
oo B of

oA
I

e
=)
to
&g
2
[
-
A
2
=
i
i)
N r
Z o
é
e
HU
PO
rﬁ
fﬂ %
A%
o

Y Auole A % G7-nE7)e] AN FEd, shkshd Az Hformer) ergstar,
] = A

D=3 Evhel oJa & 5] Wgelth A B, 991 AEE SR A
% } % $

h:;mrlr
o &
oo o

N

of 2
S AS %E}. o2 g RaVE FFE £ FHAV 224§ e $A(resin) o]t
Z B 27171 AlAEA,

rir
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AP A7)/ nE7|2E 8719 75 & = 2o, ol #dFHE AL ofyr).
H, b O
2
CH> ©/C\ C\O)K /C\C i
H,C” \ﬁ/ ©/ HC™ H Hal
2
orgy Bn Cbz o= Me
H3C CH3 \ / O
N 7/
. ; 0
(HCKC™  (HCHC™ /S'\/\OJ\ (CHC” T
o)
t-butyl TBDMS Teoc i
0
H,
C— H,c—©
Q/ Coro— , 98
3
HaCO O
MB OLMI &
P Eelg Fmoc
ot ZAHE 4 Fo
e SwolA, ® iy Aok ey E FgAe EEd, dugd-gledl J)volA mEHHE Lt}
= ot ZAES ATt BdxEd, A9 ofst AR E A& dvrd-gedl sveldl REY

g S 9/xs Ad 25 $3)], 2 wyo] dFgE2 A 2 F4 FAE XSt o8 7R Fo 1
of XAl AFE & . ool #3I e H Ao EME I oz F3 (Remington: The Science

and Practice of Pharmacy 20" ed.) Lippincott, Williams & Wilkins (2000))¢ll 4] Zto}& <= glt},

2 o] e e gde Fo BddA a37F vk & W, A4 AE X:A], 19 0.01 WA
1000 mg, 0.5 WA 100 mg, 1 WA 50 mg, ® 1¥ 5 WA 40 mg®] Fol%Fo] FoZge] A=A AL&H F
Ak, HAETAQ Fojo] oJAZA 19 10 WA 30 mgo] vk, ABE FojFe Fo| AR, 3gEo] Foly
= e, AR i, A5 A AS, 2 A HEF 9 A= wet dekd sloln

Aokd HgHE G YWACR YA B B4 Y, A9 AF TG 5 AW, oo Tt
Ao ohin: OIENY, MALEY, MAdCIE(besylate), MEolols, FeHK, T
Z o

~ -

(bitartrate), HE3HE, Z4 oldEo]E(calciun edetate), ZHA@|O]E(carnsylate), BAFE, A|E22HA,
oldle]o] E(edetate), oltjddo]E(edisylate), oN=E#o]E(estolate), oAz o]E(esylate), FrtE2td,
FFAVH ) E(gluceptate), F3ZAYE, SFERIANY, SEEHoibdelo]E(glycollylarsanilate), A i
AH]o] E (hexylresorcinate), 3&Fo]=2}ulel(hydrabamine), HE34L2AME, A4, JEZAYUIZIEOE
(hydroxynaphthoate), Q2 E=3}&, o]AlE]QYlo]E(isethionate), 4+, FEH| 2 Y|o]|E(lactobionate), &
gatad,  Zgatd, | o]E(mandelate),  FlA ol E(mesylate), FACE(mucate), FAOE
(napsylate), ZH2kd, TR o]E(pamoate) Sl u]o]E (embonate)), FEE|Uo]|E(pantothenate), <UAkA/0]<l
A, EYAEg R R o) E(polygalacturonate), A4, ZHolAMY, FFHbAHI O] E(subacetate), FAI4E
4, A, Ehlo]E(tamnate), FA4FE, T Bl F @0 E(teoclate). 7IEF A FEEHE AL dFE B

W 3}7]9] £3 (The Science and Practice of Pharmacy (20th ed.) Lippincott, Williams & Wilkins (2000))
oAl ZrolE 4= 3}, AR FEHE HoRE oMHELRA, HiRdolE HESIE BAY, AEZAY, 27

N = =, T
FAE, BEsEAL, QAR IR, HAYelE, WA eE, BEoJE(JRYC|E), Q¢ A
Ak EAAr | Skl e FAMNYS 5 5 9
olglgr AAE A=ZEE FAZXQ T wel A 1A Fo FEHR AFEH A Fo EE T4 Fod

AR I(timed-) & AAEE(sustained-) A4E Fe2 Ad=E £ 9

= [e) =
= s 7
FTAE gk, AY E Fo 7]E2 51719 +d (Remington: The Science and

o
rr

iy
s
>
2
>
©
o
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ol
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1
ZHH (intra-hepatic),

H] 7] (intranasal)

5

1=

k)
R

[e)

=
MY (intra-synovial),

Akl Al

3}

Eulf (intraperitoneal),

L

pi

il =t

g AA

[<

Q1Eg}E]Z (intrathecal )
sternal),

=

JA 2~ (Hank's solution), ¥AHN (Ringer's solution),
ar

o] Ay
712 wl2]o] (barrier)dl] uj

)

=4

[}

=i
=
=
T
K
p—

ed.) Lippincott, Williams & Wilkins (2000))llA

L

= AGEA

W(intracranial)
7] e}

gl AA

(physiological saline buffer)
Az o (dE

W(intra

3L
=

o

th
5 —

ar
=
i
=%

CERES

=y
-

injection),

A

=13
=
=
j=3
=

=

i

o ol
<
EEREE

ol &

]
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2=
=<

=

1
ATRA,

18k
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o

I

Practice of Pharmacy (20
(intraocular) A} =

(intramedullary
(intralesional)

-
=
T

[e}
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B ZA(auxiliaries)
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2 AYe
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o
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[e)

L.

HE) 3 2

3L

F(sugar)d} &

SN (solution)

L

HEA, B

7
FrEEAdE-dE 220, B/EE EWdEy &= (PVP:

A, T (dragee),
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<189>

-

o

L

/EE EE

wul
=

Ton

o}

, gAM(lacquer solutions), 2

ey

SERE

A HE

+a % qvh,

o] M<r(push-fit capsules) ¥, A

J

S
A=

9
Bl (taxol),

o
el

15

]
[}

bS]
2]
13 2] ~" (vincristine), AFO]

=]
il

o

Bl Z+H(topotecan),

171 <]
(PEG)3 2
EY

°©

H
=
=

=

A, D/EE gy AgolEaml a4y 2
— 33 —

AL

[e)

]

R

1
|

_ﬁj}.o
Zj_ﬂs
glojddl 22

g AL B} (dexamethasone)

A =
F0o 29214 (fluorouracil),

[e)
=

o

=
-
3Z

1

®
o

L.

3 Wl
o7

o]
A
=

HE3) 2
A, AR 2

3

3
3L
=<

9

ol
o

E
T
[e)

L.

gJo}mto] Al (adriamycin),

s}t E
gE o}
ol=
"] = (cyclophosphamide),

3 AA

L
o

#e
=
of| o]
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<193>
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(interferons), ¥ Z#EF =7l Qor}, old A= AL olyy,
B

o2 AAS d=A, o] A= vAgA R s7|E EdetE AAY sidE 5 dvk =

Rolz=of e FAFTA, INF xebA],  IL-1 RA, oFAE]Z#(azathioprine), Alo]FREAVME
(cyclophosphamide), 2 Awaeld (sulfasalazine); Aol 22X W (cyclosporin), BaEg s
(tacrolimus), #Fatmlo]Al(rapamycin), vl Z#E#o]E X H E (mycophenolate mofetil), AEHE, FZEE|F~
HZo|=, Abo]F R X A1 = (cyclophophamide), ©FAFE] QX @ (azathioprine), % Aupireldy g Hgxd
A 2 WA A; olMEF - ~E oAl AAA], NMAO FAA, AEHE, S-AHEA, o]2Aqd kA, HF
Z(riluzole), ¥ &d-mx1&A9 22 A4 R (neurotrophic factors); HWIER-XeA], ACE AA], t]$-=
Z(diuretics), UEHCIE, ZF Ad XA, 2 € (statins)d % e 2
o= Z#|~Elgt9 (cholestyramine), SIEHE, 2 6LB}0131/\xﬂ9}

g, 4 gddztet 22 g As AnA; ded, dad ,
ol =(biguanides) % U&H ?ﬂﬂ(mwhnsmmtmawﬂ-ﬁ% It TEH;E vl 225Uy e
WY Ay 23 A=A,

L2 0
N

N
N
o Is
e
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C,
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I oE
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=
-0,
pou)
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:?1:,4'
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lo rz [? of
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oE |o
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Hrgel Ve A5 WY B TvobAle] A el F
[e] % 9_

ojm, gkellq A4

WL ooft i fuoofn T
d(_)l

A
ey
o X
rir
" e
11
>,
£
it
rlo
{0
o,
tlo
do
QL
2
2
of
rTr
=

o=, RTE W A@s] 9t AwEs Aol o,

HoFEl AFlA of= E97] el FAE A
H=AY JEFORZHE TR, tIFZE
Atk telgEdatol= g A EILE Egjoln| =g 2Hst
%71 4 ?%Oﬂ Tkl whS 9k &m R &AS AJHA] E
Neels Ssho] o5 ¥ A7 60 F-254 8] A Aol A
Lty EEU}EZHM (tlc)el 910}0% RUH T E?JM EEUPEJ‘ﬂM% EMD A2]7hA (40-63 m) o2 <=
g3peltt. F&& HAgte oy}, HF AAE] £ 27 gge 245 HA A=nELY (HPLC)
Elal —10}04 gelstitk. 60 A AEFtAZ 233 #H =2~ (Phenomenex) 10 mm X 250 mm (=H]) A
He ARkl 27)e) 25 me/ﬁ ou] A= S=rk 2 g9l (Rainin) HPLX 7l Al=®1o 2 HPLCE F-33}
St FAAL Mel-Temp =5 E5F FAE AMESle] SN, FAEHA Ferh. Ao ~29EH] (R)S 2
7] ¥g (Bruker Vector) 33 FT-IR #3% 4 %A =+ 37 9y (Perkin Elmer) 1600 FT-IR &3 Ao 7] =5
Atk AA7] FE (NMR) =HAEJLES HFEA oputx

(Bruker Avance) 400 MHz FT-NMRE37 ('H 400 Miz, C

i
o
N

P

fr =2 ¢ O g

rﬂr

r Ay

T

.

100 Miz) W BEA olykx 300 Miz FI-NWR 27 (H 300 Miz, 'F 282 Miz, "C 75 Miz)ol 7|%=ich. =
o] Alrd ﬁHZ 7.26 ppm, P 77.0 ppm for CDC13§]HZ 2.50 ppm, Pe: 3952 ppm for (CD3),S0; e 3.31 ppm,
Be: 49,0 ppm for CDsOD; H: 2.05 ppm, Pe: 29,84 ppm for (CD3).COlS WHF 7]F=o & ALE3F . v oo
Sol HNR 2= /A4S g 49 A4el AgET. 429 (s), HEL (@), EAEY (0, A9 (0,

HEZE (m), §2 A2 (bs), A=Y HEY (dd), EYE2e] tEY (dt) 2 FAHe gE2 (dg). A8l
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A g ay e ~HAEH (LRMS 2 HRMS)S 114 HA} 5= (FAB;fast atom bombardment) ©] 2O FE2
FZ 2 digkel Al VG70S 1}7] AY AgF BFAA ALY 241} B oo]2% (ESDOR Q3fo]Q T3 thdto) A
3-Hl&e FYzd FIMS-2000 F&oll A= Al A AUt obEdhe who]a =) (Norcross, GA)OIA A4 #
A& 3l t*34 é%éi?q %= g, wkES

24 &Eds] Avid Aedels Fulsidivt. del 71 woke
< AAshE vhdd B B AAE Al Sl AAde]

vERave (45 m) F9o vl Bevlel Ag7] (346 mg, 1.53 mmol, 0.6 eq.) @ T3 =RolZEH M| AlQ]
o}l M| EALS (DHA oFAEAFA, 3) (835 mg, 2.56 mmol)e] &Mg -78C= YZstct. 49324 (1V) (4 me ¢
Sz 2deo] gsir]7]aL vy -78CE YZAZ 0.6 eq., 1.53 mmol, CH,Cl, IM £)S AEEA W 235
of H7telik. A7) W& TLC &4le] & 2} 3t

SFTE. oA TS (3 m)E HUIsta HESES Aol HA E} ZHS4 (10 m) %2 g2 (30
ml)S FH7bskal, dE22dgk (3 x 20 m) o2 F7] SFES F5, Ax (MgS0)star JFoA sHA1AH A
TAE AT 5 WA 10% oM EAE /Ao w2 223k A FteA ZTJE Ay IRvtEIduz wa
IAZA EZSAE FEA o]FA 45 £33 (541 mg, 0.88 mmol, 69%). Mp = 68 ~ 72C; H NMR (400
MHz, CDCl;) §5.35 (s, 2H), 5.19 (s, 2H), 5.16 (s, 2H), 4.48 (ddd, J = 9.6, 6.0, 3.2 Hz, 2H), 2.73 -
2.63 (m, 2H), 2.5.5 - 2.26 (m, 6H), 2.06 - 1.96 (m, 2H), 1.95 - 1:86 (m, 2H), 1.86 - 1.77 (m, 2H),
1.69 - 1.58 (m, 4H), 1.52-1.20 (m, 1.39914 A== x33ke] 14H), 0.96 (d, J = 6.0 Hz, 6H), 0.91 (d, J

=7.2 Hz, 61-1), 0.98 - 0.86 (m, 2H): C NMR (100 MHz, CDCls) & 145.07, 113.58, 103.00, 89.16, 81.05,

W 2] T AnE Slehs AIIEA] 45 H 78T ellA uRk

ol)J

72.74, 52.23, 44.36, 37.45, 36.64, 34.44, 33.79, 30.46, 25.98, 24.85, 24.73, 20.15, 13.00; IR (film,
cmil) 2991, 2950, 2909, 2854, 1366, 1085, 1044, 872, 729; HRMS(ES) m/z Csell;,0sNa (M+Na) #|4+=] 637.3711,

222 637.3683; [aly  65.9 (CHCly, ¢ = 0.28)
=7 . y D . 3, . .

sEkel ol FAlel 4

1l

H.CO,C  CO,CH,

WAl R (12.0 m) 2o EfLA REeltel o2k 4 (235 mg, 0.382 mmol) EMo] tjwLolyEldl )7tz
B olE (0.094 ml, 0.764 mmol, 2.0 eq.)S A7}t tt. o]ojA, whg EdHES 18A17F 80 WX 85C=E 7}
dat=dl, o] A" TLC Aol & &4 gt &nlE Yehdle Aol ¥hg EFES Aeom Y7t
3tal tE 22 Aol +=(DDQ) (43.4 mg, 0.191 mmol, 0.5 eq.)o.2 A3+ & 80 U#] 85TColA] 2087t 7}

stk A9 (156 m) 2 ogodelZ (30 m)E FH7ska ogoelZ2(3 x 30 m) = F7] ;‘z}?‘ﬂ
A% (MgS0,) oPO# A FF5AA FAAol e A nAE AUk 20 WA 30% oA EAL

2

El
=
Tl YA E Ay JEuEafuE WAl a2 ¥A-EgSA 55 289t (157 mg, 0.208

_35_
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mmol, 54%). Mp = 108 - 111TC; I NIR (CDCl3, 400 MHz) & 7.62 (s, 2H), 5.40 (s, 2H), 4.56 - 4.49.(m,

2H), 3.85 (s, 6H), 3.10 (dd, J = 14.8, 9.6 Hz, 2H), 2.82 - 2.70 (m, 4H), 2.35 - 2.25 (m, 2H), 2.05 -
1.82 (m, 6H), 1.74 - 1.62 (m, 5H), 1.45 - 1.21 (m, 13H, 129904 =% 2%F), 1.00 - 0.81 (m, 14H,

1.00 (J = 7.6 Hz) 2 0.97 (J = 6.4 H2)olA 2709 =2 ¥31); C NMR (CDCls, 100 MHz) & 168.39,

142.99, 129.95, 129.48, 103.10, 89.17, 81.01, 75.47, 52.41, 52.16, 44.30, 37.45, 36.57, 34.46, 32.83,
30.81, 25.78, 24.75, 20.16, 13.16; HRMS (EI, m/z) CpH;0pNa AAHA] 777.3820, AS5X] 777.3824; IR

(film, cm ) 2932, 2866, 1726, 1443, 1389, 1284, 1238, 1120, 1054, 988 : [al, ~ = 112.8 (CHCl;, c =
0.51).
v sabe] gy

HA-Eg&Ah T8 olE H|A o AHE 5 (53 mg, 7.0 vo]A2E)E HES|=2FS (0.7 m) 2 =
(0.3 m)ell &ajA 7], FatslR s =dolE 2]E(5.9 mg, 0.14 mmol, 20 eq.)o2 H 3Tt WHs &
< TLC 4o & 549 e v E Yehlle AAZFA 18417 agbalgint. 0.3% 944 (10 me) = ol
HZ (10 m)E H71sksdh. o]ofA ?%%2 10% AAke = Abdstetar (WA A Eo] JERAuAl) ol E
A E(3 x 20 M) &2 FE8a A A FFAAY. 40% oFAEXE /A (2% oA EAH R &

g3 Agteld Ed4 A" ARviEINdE W a2 HA-EfSah 2EARS 2883l (3.8 mg,

PN
2 -
0Q
w2
ED
%
o«

5.2 wlo]lARE, 74%). mp = 139 - 140 C; I NMR (CDCl;, 400 MHz) & 7.81 (s, 2H), 5.45 (s, 2H), 4.51 -

4.45 (m, 2H), 3.20 - 3.02 (m, 2H), 2.82 - 2.70 (m, 4H), 2.35 - 2.25 (m, 2H), 2.05 - 1.82 (m, 6H), 1.74
- 1.62 (m, 5H), 1.45 - 1.21 (m, 14H, 1.43°14 =20 ¥3F 1.43), 1.00 - 0.81 (m, 14H, 1.00 (J =

Hz) 2 0.95 (J = 6.0 Hz)oll A 2709 ol %3H): C MR (CDCly, 100 MHz) & 171.66., 143.13, 131.85,
129.48, 103.42, 89.08, 80.91, 75.81, 52.22, 44.40, 37.32. 36.51, 34.47. 30.71. 29.68, 25.68, 24.70,
90.17. 13.30; HRNMS (EI, m/2) CiHsOpNa AIZFX] 7749.3507, 22X 749 3527: IR (film, cm 3200(br).

24

2952, 291% 2879, 1712, 1462, 1383, 1277, 1146, 1047, 994 ; [alp =792 (CHC15, ¢ = 0.11).

HOH,C  CH,OH

E] h =
%‘—% AZulg FAIE (1.5 M CHCL, &4

SAF Tego]lE HA-o ~HE 5 (22.3 mg, 0.030 mmol) &S -78C=E Y78t
E N 0.2 mL, 0.30 mmol, 10 eq.)S Wrg EFEo] HH3J
A7ketgivh. Whg ERES TLC wAo] % =4 4dd AnE vkl AR -78TAlA 303t wikst
‘;*—'r 0 = aL Eo] 4 Ak FHF G m) 2 gFEdE (15 m)E H

A <

3]
ﬁ‘@'%:—g ‘ﬁl“%é}‘l }—(MgSOJ, O}'O% A o% ]74 Q.
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AT, 70~80% oM EAtelE/S ko m g2 HTtel A TAHAE AY ARvtEIHN R WA SA2A v
A-E S WA 4RE 72 Rt (13.2 mg, 0.019 mmol, 64%). Mp = 128 - 130 C: H MR
(CDCls, 400 MHz) & 7.24 (s, 2H), 5.43 (s, 2H), 4.64 (s, br, 4H), 4.49 - 4.41 (m, 2H), 3.22 (s, br

2H), 2.95 (dd, J =15.2, 10.0 Hz, 2H), 2.80 - 2.68 (m, 4H), 2.35 - 2.25 (m, 2H), 2.05 - 1.61 (m, 11H),
1.45 - 1.21 (m, 13H, 1.320A] A= x3), 1.00 - 0.81 (m, 14H, 0.98 (J = 8.4 Hz)ol|lA 3 EzjZ=

23h); e MR (100 MHz, CDCls) §138.68, 137.17, 131.12, 103.24, 89.05, 81.01, 76.12, 63.99, 52.28,
44.47, 37.43, 36.58, 34.48, 31.96, 30.74, 25.89, 24.80, 24.71, 20.20, 13.32 ; HRMS (EI, m/z) CylHss010Na

ALER] 721.3922, A5 721.3917; IR (film, cmﬁ) 3401, 2949, 2875, 1454, 1377, 1205, 1188, 1124, 1090,

)|\

1042, 1013, 941, 877, 825, 735 ; [aly ~ = 63.7 (CHCls, ¢ = 0.10).

] A-E ]S4 B Ao 8 E Aol E

(C2H5)20(0=)PO OP(=0)O(C2oHs),

Nl 2-Eg gk v 2=l 238 7 (20.0 mg, 0.029 mmol) TEFREHE (2.0 m) T &9S 0CA Fgd
(0.012 mL, 0.143 mmol, 5.0 eq.) @ UEEZIZE~FH0]E(0.020 mL, 0.143 mmol, 5.0 eq.)el H7}8}lc).
g E3HES 0ColA 30t nRkstar, TLC #£40] & Ed9 ¢hdeh AHE Yeldle 1A1E 59 AA9)]
Aol HA &, A+ 56 m) L "UFEadE (10 n)E F7kele 7] 33ES gIFzade (2 x 20
m) o2 FEFekal Ax(MgS0)ste] F FFHAA HAdel dv TAE It 2% WY/ HEREATgSRE &7

F destld Ea AW AelEodes Ba FEsA da-Ed S wa-EasolE 82 Relstan
(14.4 mg, 0.015 mmol, 52%). lH NMR (CDClz, 400 MHz) & 7.28 (s, 2H), 5.43 (s, 2H), 5.12 (d, J = 7.6 Hz,

4H), 4.41 - 4.36 (m, 2H), 4.12 - 4.00 (m, 8H), 3.06 (dd, J = 15.2, 9.6 Hz, 2H), 2.81 - 2.70 (m, 4H),
2.38 -2.25 (m, 2 H); 2.01 - 1.85 (m, 6H), 1.73 - 1.60 (m, 4H), 1.53 - 1.19 (m, 26H, 1.3014 A==

¥3), 1.00-0.81 (m, 14H, 0.99 (J = 7.6 H»)olA ©E& 2 0.97 (J = 6.4 I)olA tE £3); C MR
(CDCls, 100 MHz) & 140.16, 132.09, 132.02, 131.16, 103.18, 88.84, 80.99. 66.52, 66.47, 63.80. 63.75,

52.32, 44.56, 37.38, 36.58, 34.51, 32.35, 30.72, 25.96, 24.71, 20.20, 16.14, 16.07, 13.45; HRMS (EI.
m/z) Cislzg0iPNa Q7%= gk 993.4501, A X 993.45031; IR (film, cmil) 2965, 2932, 2879, 2860, 1390,

24

1271, 1027, 974 : [aly = 96.1 (CHCls, ¢ = 0.04).

M- B S Eoado] Ed

mq
O_u

Ny
&~ “oPh

H| 2~-Eg At vl -l 458 7 (20 0 mg, 0.029 mmol) TIFEZEm& (2.0 m) F5 o ALoA
(0.010 mL, 0.129 mmol, 4.5 eq ) Hd gF22 EAHE (0.013 mL, 0.086 mmol, 3.0 eq.)S H7FIA
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o, vk EFES TLC B4o] &9 B4 &3 AnjE Yehs AR 18A3F FoF wEkskid. A4
me) ¥ HE22HE (10 m)S H7Hsk

7] EES YFEEME (2 x 20 M) 28 FE8aL 12 (MgS0y) oP
o}, 40% OHﬂEAFOﬂE‘/f‘“AFOi |83 AggtdA Z4 49 2=
EZAHo|ES 9B 3T (11.2 mg, 0.013 mmol, 47%). Mp =
130 - 133C; lH NMR (CDCls, 400 MHz) & 7.38 - 7.32 (m, 3H), 7.30 - 7.25 (m, 2H), 7.22 - 7.15 (m, 1H),

al
o AT FEHAA FHol Y& WAE o
%

SRR ERUR R R PR

5.42 (s, 1H), 5.41 (s, 1H), 5.38 = 5.27 (m, 2H), 5.22 - 5.11 (m, 2H), 4.60 - 4.55 (m, 1H), 4.51 - 4.47
(m, 1H), 2.98 - 2.91 (m, 2H), 2.79 - 2.69 (m, 411), 2.36 - 2.26 (m, 2H), 2.05 - 1.81(m, 6H), 1.71 -

1.60 (m, 6H), 1.45 - 1.20 (m, 13H, 1.31 2 1.3001A A=2¥ £&), 1.00 - 0.81 (m, 14H); C NMR (CDCLs,
100 MHz) & 140.09, 140.05, 132.61, 132.47, 130.54, 130.12, 129.82, 125.09, 119.80. 119.75. 103.08,

102.99, 89.45; 89.22, 81.01, 75.26, 74.81, 69.16 (d, J = 4.5 Hz), 69.09 (d, J = 4.5Hz), 52.19, 52.10,
44.29, 44.19, 37.45, 36.57, 34.41, 32.23, 32.06, 30.84, 25.91, 24.82, 24.76, 24.73, 20.15, 20.13,

13.10, 12.97; HRMS (EI, m/z) CuHs010PNa Al4EA] 859.3793, A% 859.3793; IR (film, cmﬁ) 2929, 2881,
1498, 1444, 1389, 1295, 1193, 1125, 1085, 1017, 1010, 935, 738; [a]DM'1 = 28.6 (CHCls, ¢ = 0.45).

WC-o] A&HF--0CH,Tol <] 3

Art  Art

SIS WY

OH

NaHMDS
HIA-ECISM1R 2322

0CoAA HA-Eg LA 12} &43-2(97 mg, 0.16 mmol)] THF (1 m¢) fMo HlA(EgHEAd)oln= JEF
(NaHMDS)©] THF (1.0 M, 0.48 mL, 0.48 mmol) & 2 4-dedWlldB =35 (59 mg, 0.32 mmol)e] THF (0.5 mL)

Sas Hrpskln. RbeEs Aol HA stal 16417 wwbegivk. E3h NLCL 8 (1 mb)E o

A=A
gttt FE&5S EtOAc (3 X 2 m) o2 FZF3lt. gl Rl f7] 48 1x(gS0,) st
of AF sFAZY. AL ES A8 ARrEIYI(Et0Ac: I = 1502 &)= AAste] WM A=A

WC-0] 25-0CHTol (87 mg, 77 ©)E AAT. [al, = +77 (¢ 0.30, CHCly): mp 51-52 C; IR (9Fe BE)

2938, 1451, 1376, 1101, 1008 cm : H NMR (400 MHz, CDCly) & 7.23 (d, J = 8.0 Hz, 2H), 7.12 (d, J =

8.0 Hz, 2H), 5.33 (s, 1H), 5.31 (s, 1H), 4.49 (d, J = 11.6 Hz, 1H), 4.42 (d, J = 11.6 Hz, 1H), 4.30
(m, 1H), 4.20 (m, 1H), 3.66 (dd, J = 9.2, 5.2 Hz, 1H), 3.60 (dd, J = 9.2, 4.8 Hz, 1H), 2.72 (dq, J =
15.2, 7.6 Hz, 1H), 2.65 (dq, J = 14.4, 7.2 Hz, 1), 2.38-2.26 (m, 5H 2.33°1A s *23%), 2.10 (m, 1H),
2.03 (m, 1H,), 1.99 (m, 1H), 1.90-1.20 (m, 26H 1.41 % 1.38°A] s X3%), 0.98-0.82 (m, 14H J = 7.2 Hz

Q1 0.85 & J = 7.6 Hz%l 0.84 d 23h); 13C NMR (100 MHz, CDCl;) & 136.8, 136.0, 128.8, 127.8, 103.2,

103.0, 88.9, 88.5, 81.2, 81.2, 74.9, 72.8, 72.7, 71.8, 52.5, 52.4, 44.7, 44.5, 37.3, 37.3, 36.6, 36.6,
35.6, 34.5, 34.5, 30.6, 30.5, 30.0, 29.6, 26.2, 26.1, 24.8, 24.7, 24.6, 21.1, 20.2, 20.2, 13.4, 13.1;

HRMS (FAB) CyoHesOp [(M + '] AR 711.4472, ASX] 711.4445.
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WC-o] 2= H--0CH,Pyr §H4

NaH

At At
At At Br |\
~NHBr
OH p

0CelA THF (1 mt) 5] 4-(HEEAE)IYIEE3F249 (100 mg, 0.39 mmol) E3Ed ASIUHEF (NaH,
o2 o e BAF 60%, 39 mg, 0.98 mmol)S #H7Fshar, 3053k wwWHEIGIth. 0°CeA v ~-Eg LAl 13} 4=
2(120 mg, 0.20 mmol)2] THF |d (1 m)ol RHi=(EguEdd)otn|=ESS THF (1.0 M, 0.20 mL, 0.20
mmol)&-4-& H7pslar, whg A3 §4E 0T 4-(B2rde)ved E&Ed wia A4y H7iskddc. v
ES 0TollA 4827 ﬂaﬁm & (0.5 m¢) ® NaHCO; E3} =8H (1 m)S FH7Iste] AARZAAT. & £e3

3 FE85S EtOAc (3 X 2 m)E FE3I . 3l B9 f7] €948 Ax2MgS0y) FF3A . A de o

o

o

S AFE A #aF F BN (2 100 me & 1 mh) o= A s AElgt Ao Fd4 A A =etE 283 (EtOAc: &)

24

A= 1102 gE)Erdth, A 9919 We-o] AR-OCHPyr (79 mg, 57%)2 AT [al, = +64 (¢ 0.88,

CHC13); IR (neat) 2937, 1455, 1375, 1103, 1007 cmﬂ; ' NR (400 MHz, CDCly) & 8.55 (d, J = 6.0 Hz,

21), 7.33 (d, J = 6.0 Hz, 2H), 5.31 (s, 1), 5.28 (s, 1), 4.59 (d, J = 14.0 Hz, 1H), 4.52 (d, J =
14.0 Hz, 1H), 4.36 (ddd, J = 8.8, 6.0, 4.0 Hz, 1), 4.23 (dd, J = 8.8, 6.0 Hz, 1), 3.75 (dd, J = 9.2,
5.2 Hz, 1H), 3.68 (dd, J = 9.2, 4.8 Hz, 1), 2.69 (dq, J = 14.4, 7.2 Hz, 1), 2.61 (dq, J = 13.6, 6.8
Hz, 1H), 2.37-2.25 (m, 2H), 2.12 (m, 1H), 2.04-1.18 (m, 28H 1.38 ® 1.35°14 s ¥3), 0.98-0.83 (m,

4H J = 7.6 Hz9 0.86 2 J = 7.6 HzS 0.85014] d ¥3b); C MR (100 MHz, CDCly) & 149.3, 148.5,

124.1, 103.2, 102.8, 89.7, 89.1, 81.3, 81.2, 74.5, 72.6, 70.7, 70.32, 52.2, 52.0, 44.4, 44.0, 37.6,
37.6, 36.6, 36.5, 35.8, 34.4, 34.4, 30.8, 30.7, 30.7, 30.5, 26.1, 24.9, 24.8, 24.8, 24.7, 20.2, 20.1,

13.1, 12.7; HRMS (FAB) CyoleoNOy [(M + H)+]7ﬂ4f5ﬂ 698.4268, %] 698.4299.

WC-o] &%-0(4-1P)Bn 344

OH NaHMDS

0CA B 2-Eg24F 12 43S (118 mg, 0.19 mmol)e] THF (2 mL) &No H|A(EgWEdad)oln =y E

Al

o] THF (1.0 M, 0.39 mL, 0.39 mmol) &< B HEFEslo|AZ2HME (67 w0, 0.39 mmol)e] THF (0.5 mL) &<
2 A7Kseih. Eah NICL 89 (1 n)OR oF2x 3% Restdnh. 852 B0Ac B X 2 )2 539
=z

of. e 2ol f7] S99 AZXWeS0,), FFIIA[T. Ay ARvtEay] (EtOAc: 34t = 1:502 £8)H=
AR A te] MAl 7] e] fiC-o] 2%-0(4-TP)Bn (106 mg, 74%)2 ATt [aly = +61 (¢ 0.77. CHCls),

mp 56-57 C; IR (8F2 HE) 2956, 2873, 1513, 1377, 1093, 1054, 1009, 755 eam ;T NMR (400 MHz, CDCls)

§ 7.27 (d, J=12.0 Hz, 2H), 7.17 (d, J = 12.0 Hz, 2H), 5.33 (s, 1H), 5.33 (s, 1H), 4.50 (d, J = 11.6
Hz, 1H), 4.42 (d, J = 11.6 Hz, 1H), 4.31 (m, 1H), 4.20 (m, 1H), 3.67 (dd, J = 9.6, 5.2 Hz, 1H), 3.62
(dd, J=19.6, 5.2 Hz, 1H), 2.89 (septet, J = 7.0 Hz, 1H), 2.72 (dq, J = 14.4, 7.2 Hz, 1H), 2.65 (dq, J
= 15.2, 7.6 Hz, 1H), 2.38-2.27 (m, 2H), 2.11 (m, 1H), 2.03 (m, 1H,), 1.99 (m, 1H), 1.92-1.19 (m, 32H
1.41 2 1.3844 s 23, J = 7.2 HzQ) 1.24904 d E£%) 0.98-0.82 (m, 14H J = 6.8, 7.6 Hz%1 0.859A] dd
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£3): “C MR (100 MHz, CDCly) & 147.9, 136.5, 127.9, 126.2, 103.3, 103.0, 100.9, 99.1, 89.0, 88.5,
81.2, 74.9, 72.8, 71.9, 52.6, 52.4, 44.8, 44.5, 37.3, 37.3, 36.7, 36.6, 35.6, 34.6, 34.5, 33.8, 30.6,
30.6, 30.0, 29.6, 26.2, 26.2, 24.8, 24.7, 24.7, 24.0, 24.0, 20.3, 20.2, 13.5, 13.1; HRMS (FAB) CuHeO
[QF+ 1) 171204 739.4780, A1Z3] 739.4805.

WC-o] &%~0-(4-CF3)Bn &4

Art  Art

Kﬁ ——=
OH NaHMDS K@\
CF

-20ColA HA-ESAE 12 €22 (62 mg, 0.10 mmol)e] DMF (1 mL) &No] HA(EgmaAd)oln=}EHF
THF (1.0 M, 0.21 mL, 0.21 mmol) &9& H7}5ISIth. 20 $, -10CE H$-1 4-(ESFe=zve) B Eshl
él@9m,0ﬂmm)QDW(05m)3“°*V%]ﬂﬂ&“W LHMG oA ] AA Ao Z 7lFsta 14

dowtelglth, Wb EFES oHE (5 al)E A5t (5 m)E JAHAAY. F& st 585 dEH

2 (3 x 3nl)E FZ39ch. 3 2 {7 A4S B2 AHst (1 X 2 L), AF (MgS0,), =39k, =
ARES AW azntEady)(EtOAc: A = 1:58 &) AAse] WA 139 WC-o] A%-0-(4-CF3)Bn (60

3

24

mg, 76%)= ATk, [aly, = +72 (c 0.42, CHCly); mp 61-63 T; IR (k> HE) 2922, 1325, 1124, 1163,

1066, 1011 cmﬂ; I NMR (400 MHz, CDCly) & 7.57 (d, J = 12.0 Hz, 2H), 7.46 (d, J = 12.0 Hz, 2H), 5.31

(s, 1H), 5.28 (s, 1H), 4.60 (d, J = 12.4 Hz, 1H), 4.53 (d, J = 12.4 Hz, 1H), 4.35 (m, 1H), 4.22 (m,
1H), 3.73 (dd, J = 9.2, 4.8 Hz, 1H), 3.66 (dd, J = 9.2, 4.8 Hz, 1H), 2.71 (dq, J = 15.2, 7.6 Hz, 1H),
2.62 (dq, J = 14.4, 7.2 Hz, 1H), 2.37-2.26 (m, 2H), 2.12 (m, 1H), 2.02 (m, 1H,), 1.98 (m, 1H), 1.92-
1.16 (m, 26H 1.40 % 1.36914 s ¥3), 0.98-0.83 (m, 14H including at J = 6.0 Hz%l 0.93°]4 t ¥ = J

7.2 Hz9l 0.86 2 J = 7.6 Hz9l 0.85014 d ¥3}); C MR (100 Mz, CDCly) & 143.3, 129.2, 127.6,

125.1, 125.1, 103.2, 103.0, 100.1, 89.2, 88.6, 81.2, 74.8, 72.1, 72.1, 72.0, 52.5, 52.3, 44.7, 44.4,
37.4, 37.4, 36.6, 36.6, 35.6, 34.5, 34.5, 30.6, 30.6, 30.1, 30.0, 26.2, 26.1, 24.9, 24.7, 24.6, 20.2,

20.1, 13.4, 13.0; "F NVR (282 MHz, CDCls) 6-62.4; HRMS (FAB) CpHeF:0o [N + H)'1 A2+%] 765.4184, A=
] 765.4179.

ASR-0] 2 -CHO-5FA] 314

P At Art ;
» 0 \
EtsN, CH,Cl,, a2 .
OH e % O
0
A3lhal (134 mg, 0.50 mmol)S Eglddolwl (69 wxf, 0.50 mmol)d} 37 tlZ2=2Zdel (7 ml)ol] &3)A]7) a1,
1087 wykslgct, v A-Eg2AF 1% 45:2 (100 mg, 0.17 mmol)S {MNo| Hrstxm 18A17F &7
WRESFQAT). o]ojA] REG-Eo] o] HA st {1% TEHEAUCH. 2AANES ZU4 AU HY a=EvEa
g (FAF F 20% EtOAc)E AA|ste] 8r& A uA2A ASR-0] AF-CHO0-T+AS AAct (101 mg, 73%).

[al,”” +41° (¢ = 0.09, CHCly): mp =110-1127T; IR (QFS &) 2938, 2875, 1713, 1575, 1454, 1376, 1356,

1176, 1105, 1053, 1008, 943, 881, 842, 790, 735, 632, 575 om ;M NMR (400 MHz, CDCls) & 8.61 (br s,
1H), 8.33-8.27 (m, 2H), 7.58-7.52 (m, 2H), 7.20 (br s, 1H), 5.10 (s, 1H), 5.09 (s, 1H), 4.27-4.06 (m,
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4H), 2.91 (s, 6H), 2.58-2.50 (m, 1H), 2.31-2.10 (m, 4H), 2.00-1.82 (m, 4H), 1.72-1.55 (m, 10H), 1.54-

1.04 (m, 14H), 0.98-0.84 (m, 8H), 0.75-0.65 (m, 6H); 13C NMR (100 MHz, CDCl;) 6131.6, 131.1, 130.6,

130.0, 129.9, 128.3, 123.3, 119.8, 115.3, 103.0, 102.4, 89.4, 88.9, 81.1, 80.9, 73.6, 73.0, 69.7,
52.3, 52.0, 45.5, 44.2, 43.9, 37.4, 37.3, 36.6, 34.5, 34.4, 33.8, 30.9, 30.4, 30.3, 29.6, 26.0, 25.9,

24.7, 24.7, 20.2, 20.1, 12.8, 12.3; HRMS (FAB) m/z CiHeeNO1:S D" A2 840.4357, A=Zx] 840.4352;

HPLC [tlolupal s Fdv] Ag)7bAa A9 (1 X 25 cm)], AF 5 20% EtOAc, 2 mé/min, 264 nm, £=29.4 min).

WM-o] &%--0P(S) (OEt ), Al

At Art At Art
1. LHMDS
S
5> S L OEt
OH p B 0" “OEt
OEt

QB AxHE 15 W T vty ZgAaE B A-EF2A 12 432 (0.080 g, 0.13 mmol)E -1
THF 3 meol] &sHAIATE. ©] &Mel 0 ColA dAAE YA 2 F (LHMDS, 1.0 M in THF, 0.20 mL, 0.20 mmol)
S F 12 HHow Ariagitt. 1023 Wyt 5, vol" FRE He¥2dolE (52 x4, 0.33 mol)E 7}
Ak, Wb EFES A2o] HA dx 247 mEE F ) 10 (5 mL) 7] JAAHY. ZEaT9] YWEES
CH.Cl, (2 x 25 mL)2 F&38Fal, NalHC0; 23} =89 2 W02 MAHsk MgS0, A1x= TFAIAT. AL ES A
7tA FZelEags (B2 F 20% oM EAdE)Z AR Ste] WAl mAQA WM-o] AF-0P(S)(0Et), (0.056 g,
566)S ATk [v], = 59.2 (¢ = 3.30, CHCly): mp = 56-58 C; IR (Ske TE) 2043, 2872, 1737, 1443,

1378, 1102, 1002, 967 cm : H NMR (400 MHz, CDCly) & 5.31 (s, 1H), 5.28 (s, 1H), 4.40-4.35 (m, 1H),
4.23-3.21 (m, 3H), 4.20-4.06 (m, 4H), 2.70-2.53 (m, 2H), 2.35-2.19 (m, 3H), 2.02-1.17 (m, 34H), 0.97-
0.82 (m, 14H); C NMR (100 MHz. CDCls) & 103.1, 102.8, 89.3. 88.6, 81.14, 81.07, 73.9. 71.2. 70.34,

70.27, 64.13, 64.11, 64.05, 52.5, 52.2, 44.5, 44.2, 37.4, 37.3, 36.63, 36.57, 35.2, 35.1, 34.5, 34.4,
30.5, 30.4, 30.2, 29.6, 26.10, 26.06, 24.82, 24.75, 24.70, 24.6, 20.2, 20.1, 15.95, 15.94, 15.88,
15.86, 15.2, 13.2; HRMS (FAB, M+1) CssHaO1PS ZAIMEA] 759.3907, A3 759.3896.

-1V-0] 2 %--0P(0) (OEt,), 43

Art  Art Art  Art

1. LHMDS
) o EI/NEtz
oH . B-NEt O~ "NEt
CIm " ™>NEL, :
QEA Axd 15 m T vie Eehaa g Na-ESA 13 428 (0.050 g, 0.08 mol)® Ag-ar
THF 3 meol SsiAZ . o] &l 0 CTeollA SApEdr)dgt 255 (LIDS, 1.0 M, 0.12 mL, 0.12 mmol)& °F 1
B gAgoz Hysrgch. 1087

WHE 3 Aol ) F 2R E|QEATOIE (44 w, 0.21 mmol)E FH
A s 2417 wEE 3 10 (5 mL)E7beke] JAA AT, SEaae] yeE
=3Fal, NalCO; X3} 89 9 002 AFsta NgS0, X HAZAT. ZAPES

A7 ARvtEIg (AL T 20% oM EAE)R AgAste] FAY A WM-o] A&F-0P(S) (NEt,),

o

=

etk whg EFES Ao

< CHCLl, (2 x 25 mL)E F

(0.023 g, 35%) Atk [1], = 67.6 (¢ = 1.10, CHCly): IR (Ske W) 2937, 2361, 2341, 1457, 1377,

1210, 1105, 1011 cm ; H NMR (400 MHz, CDCls) & 5.30 (s, 1H), 5.29 (s, 1H), 4.34-4.33 (m, 1H), 4.20-

4.19 (m, 1H), 4.06-4.04 (m, 1H), 3.95-3.93 (m, 1H), 3.19-3.14 (m, 1H), 3.08-3.00 (m, 8H), 2.72-2.70
(m, 1H), 2.60-2.59 (m, 1H), 2.32-2.25 (m, 3H), 2.14-1.14 (m, 25H), 1.10 (t, J = 14.4 Hz, 16H), 0.96-
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0.83 (m, 16H); 13C NMR (100 MHz, CDCl;) 6102.9, 89.1, 838.5, 81.2, 81.1, 74.2, 72.2, 52.5, 52.3, 44.7,

44.3, 39.6, 39.5, 37.4, 36.6, 34.5, 30.5, 30.4, 26.1, 24.69, 24.65, 20.2, 20.1, 14.39, 14.37, 13.4;
HRMS (FAB, M+1) CyoHzN:OroP AIAEA] 797.5081, AZ%] 797.5073.

WM-0] & 5--0P(S) (OMe), 3

Art  Art At Art
1. LHMDS
2 S _OMe
OH Cl/'F'><°Me '5 “OMe
OMe

QBN AxH 15 ml B2 vl ZekaaE v A-EgA 13} 4HES (0.050 g, 0.08 mmol)E RS-

THF 3 méoll &3fAIF . o] & 0 TolA Aty 2F (LHMDS, 1.0 M, 0.12 mL, 0.12 mmol)=

o Ao Arbstglith. 10w3F wnk §, vHd SRR HeXAMeE (25 b, 0.21 mol)E H7bstalvh.

& EFES Ao FHA stz 2A13F wHk & W0 (5 mL)E7FSIY] AAFAIAGY. EaTe] UEES CHLl, (2

x 25 mL)® FF3}3L, NalCO; X3} F8H4 2L H0Z AH3tar MgS0, 2 FFAAT. ZALAES H7td 3=

nfedd (i F 20% oA EAt ) Z At FA4¥ Al WM-o] 2F--0P(S) (OMe), (0.039 g, 65%)S &
]

© 1
=

Ak, [IJ]D%= 70.5 (c = 1.95, CHCl3); IR (8F2 €E) 2943, 2872, 1449, 1373, 1185, 1102, 1032, 1008,

820, 756 cm ; H NMR (400 MHz, CDCls) & 5.32 (s. 1H). 5.29 (s, 1H), 4.40-4.39 (m, 1H), 4.26-4.18 (m,
3H), 3.75 (d, J = 1.2 Hz, 3H), 3.72 (d, J = 1.2 Hz, 3H), 2.70-2.68 (m, 1H), 2.57-2.55 (m, 1H), 2.32-
9.52 (m, 2H). 2.25-1.20 (m, 29H), 0.96-0.82 (m, 16H); C NMR (100 MHz, CDCly) & 103.1, 102.8, 89.4,

88.7, 81.2, 81.1, 73.8, 70.9, 70.6, 54.53, 54.47, 52.4, 52.1, 44.5, 44.1, 37.4, 37.3, 36.6, 36.6,
35.2, 35.1, 34.5, 34.4, 30.52, 30.45, 30.2, 29.6, 26.1, 26.0, 24.82, 24.76, 24.71, 24.65, 20.2, 20.1,
14.1, 13.2, 12.7.

AU-0©] 22 5-C(0)0CH2-3-Ph-5-Me- 0] & A} =

Art  Art EDC, DMAP Art  Art
0 Y 0
HO Q
HIA-E2| S A4 D
N-o ( N
N-o

Hl 2-Eg]S4k4k (100 mg, 0.66 mmol)S vR1ulg] whe} o2 TS A, oA Axd 256 mt § #te
ZehzAo A CHCL, (10 mL) & &3iA 2. 1-3- (T geln] ) Z 2 8)-3-d 7t R ] o|w = o] 5}4=45HE(EDC,

130 mg, 0.660 mmol), ctiWEolmuw-a]™ (DMAP, 81 mg, 0.66 mmol) ¥ 5-wE&-3-Hd-4-0| &AL Z LWt
(125 mg, 0.66 mmol)= H7Fatich. Zefx=9 FWE CHLl, (1 mb)E AFSIL, 5SS A4 1643

2S
aEkaith, BRSES 00 (10 nL) 2 9231, CHCly (3 x 20 mb) &2 FEath. 7] =S b vy
gom fAxstal ofifste] sFaqltt. AY ARrEIYI (FEALL odld 20%: A 80%) = “gAlste] A
TAQ] AU-0] 25-C(0)0CH2-3-Ph-5-Me—0] A= (91 mg, 73%)Z AT, [aly = +59 (¢ = 0.70, CHCly); IR
(FS FE) 2953(s), 2878(m), 1731(s), 1639(w), 1454(m), 1379(m), 1354(w), 1270(w), 1220(m), 1161(m),

1120(m), 1086(m), 1053(s), 1011(s), 960(w), 935(m), 868(m), 835(w), 810(w), 751(s), 693(m); H NMR
(400 MHz, CDCl;) & 7.80-7.69 (m, 2H), 7.49-7.43 (m,3H), 5.19-5.14 (m, 2H), 4.97-4.93 (m, 1H), 4.20-

4.10 (m, 2H), 2.78-2.71 (m, 2H), 2.59-2.52 (m 2.53014 A= &, 4H), 2.30-2.21 (m, 2H), 2.12-1.44
(m, 15H), 1.41-1.31 (m, 3H), 1.25-1.15 (m 1.22 % 1.19°|4 AZIAES ¥+, 11H), 1.31-1.13 (m, 6H),
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0.94-0.87 (m, 7H), 0.84-0.78 (m, 7H); 13C NMR (100MHz, CDCly) & 176.4, 170.1, 129.6, 128.9, 128.9,

128.3, 109.,1 103.3, 102.9, 89.1, 88.2, 81.0, 81.0, 75.1, 72.3, 55.7, 52.5, 52.1, 44.6, 44.0, 42.6,
37.4, 37.3, 36.5, 34.5, 34.4, 32.7, 31.6, 31.6, 30.5, 30.1, 25.8, 25.7, 25.3, 24.8, 24.8, 24.7, 24.6,
22.6, 20.2, 20.1, 14.1, 13.4, 12.5, 11.5; HRMS (FAB) CyHeNOy AIAEX] 792.4323, A% 792.4376.

AU-©] & 5-C(0)OCHBT 374

At Art
EDC, DMAP
—_—
HO o
o /Z Q
HO
- b
S =

Hlz-Eg S5k (80 mg, 0.13 mmol)& Rl whe} of22 FAS A, 2EelA HxE 25 m T vk
FehaTol A CHCLy (10 m) 2 &8 A AT 1-3-(tulgeln| ) Z 2 3)-3-o D7} r o] ol u] = 814435 (EDC,
102 mg, 0.53 mmol), tlwl€olu]:=v]zel (DMAP, 65 mg, 0.53 mmol) 2 2-3|=ZA|vewlzE]o}= (83 mg,
0.53 mmol)S H7}stict. Zekx=9] WS (HLl,E AlHstaL, vheES ALox 1647 whtatgleh, ks
S H0 (10 mL) & ©J*F231, CHCly (3 x 20 mL) 22 FE33ATh. 7] SHgES b vfavlg o2 Axstal o
Fate] FEHEFT. A ARvEIYY (FAEA od 20%: SAF 80%) = AAste] FAE ¢l AU-o] -
C(0)OCHZBT (68 mg, 68%)2 A%t [aly = 475 (c = 0.10, CHCly); IR (Sk& TE) 2039(s), 2874(m),
1738(s), 1510(w), 1436(m), 1485(m), 1376(m), 1126(m), 1093(m), 1053(s), 1011(s), 940(w), 878(m),
758(s); H MR (400 MHz, CDCl,) & 8.01 (d, 1H, J = 8.0Hz), 7.89 (d, 1H, J = 7.6Hz), 7.50-7.46 (m,

1H), 7.41-7.37 (m, 1H), 5.61-5.52 (m, 2H), 5.29 (s, 1H), 5.21 (s, 1H), 4.29-4.20 (m, 2H), 2.97-2.93
(m, 1H), 2.81-2.76 (m, 1H), 2.69-2.84 (m,1H), 2.33-2.13 (m, 3H), 2.00-1.94 (m, 2H), 1.91-1.76 (m, 7H),
1.68-1.52 (m, 4H), 1.51-1.36 (m, 3H), 1.36-1.19 (m 1.34 @ 1.280|4 AZ=ANE £33, 11H), 0.99-0.91 (m,

7H), 0.90-0.84 (m, 7H); C NMR (100MHz, CDCly) & 176.0, 126.1, 125.2, 123.0, 121.7, 103.4, 103.1,

89.0, 88.1, 81.1, 81.0, 75.2, 73.0, 64.0, 52.5, 52.2, 44.6, 44.2, 42.6, 37.4, 37.3, 36.5, 36.5, 34.7,
34.5, 34.4, 31.6, 31.6, 30.4, 30.1, 29.1, 26.0, 25.9, 24.9, 24.8, 24.7, 24.6, 20.7, 20.2, 20.1, 13.5,
12.8; HRMS (FAB) CyoHssNOyoS AlAEX] 768.3781, A 5% 768.3788.

AU-0] 2%--C(0)0Ph 43

Art  Art

Art  Art
lei EDC, DMAP kj;f
(@]
e} HO
N > @
A,

Hl~-Eg] &4k (100 mg, 0.16 mmol)S vh1ulE] wie} o}2 3 FH S SBPoA AxE 25 m T wke
Zeh=A0l A CHCL, (10 mL) 2 &3iAIZEE. 1-(3- (T E o] ) L2 38)-3-d &7l nr]o|v] = ¢} 444542 (EDC,

130 mg, 0.660 mmol), TjwWlEoln=v]ejd (DMAP, 81 mg, 0.66 mmol) ¥ &= (62 mg, 0.66 mmol)S H7}8FA
o} Z=39 Zﬂd,z_ CHCLE A FHetar, W8S A2oA 1643t ﬂwam. WEES 10 (10 )& 9+
/\
&Fo

i, CHCly (3 x 20 L) o2 FEF8SITh. 7] &S 4t vtavlgos Axstal ofaste] F533.
H IRuEIHI(FEAL " 20%: 4t 80%) = FAste] FAY A AU-°] &2F-C(0)0Ph (83 mg, 0.12

o]
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23

mmol, 76%)E AATt. [aly, = +88 (¢ = 3.9, CHCly); IR (g =E) 3072(w), 3016(m, sh), 2971(s)

2953(s), 2953(s, sh), 2874(m), 2848(m, sh), 1751(s), 1594(m), 1493(m), 1451(m), 1435(m, sh), 1377(m),
1279(w), 1252(m), 1225(s), 1191(m), 1143(m), 1127(s), 1093(2), 1053(s), 1010(s), 939(m), 927(m),

878(m), 848(w), 825(w), 762(w), 750(s), 692(m), 666(m); ' NMR (400 MHz, CDCls) & 7.33-7.25 (m, 4H),

7.16-7.11 (m,1H), 5.33 (s, 1H), 5.27 (s, 1H), 4.94-4.46 (m, 1H), 4.28-4.24 (m, 1H), 2.96-2.91 (m,
1H), 2.85-2.72 (m, 1H), 2.63-2.52 (m, 1H), 2.34-2.16 (m, 3H), 1.99-1.87 (m, 4H), 1.83-1.59 (m, 8H),
1.55-1.48(m, 2H), 1.48-1.31(m 1.43 Z 1.340|A AH=Z¥E >3, 8H), 1.31-1.13 (m, 5H), 0.96-0.88 (m,

7H), 0.88-0.80 (m, 7H); C NMR (100MHz, CDCly) & 175.5, 151.1, 128.8, 125.3. 122.4, 103.4, 102.9,

89.3, 88.2, 81.1, 81.0, 76.2, 72.2, 52.5, 52.0, 44.6, 43.9, 43.3, 37.4, 37.1, 36.5, 36.5, 34.6, 34.3,
34.2, 32.1, 31.5, 30.5, 30.2, 26.0, 25.8, 25.2, 24.7, 24.3, 22.5, 20.1, 20.0; HRMS (FAB)C 450, A4t

2] 697.3952, AZ*] 697.3970.

AU-©] & F-C(0)OCHPh 373

Art  Art

At Art
EDC, DMAP f
S o)
o HO

B A2-E A (100 mg, 0.16 mmol)S wl1d|€l nvle} o2 FAME A QBN AxH 256 M T Hvte
Eot=Tol A CHLl, (10 nb) 2 &3AFA T, 1-(3-(H [ Eotn )22 3)-3-o| D7l rt]olu| = ¢35} 4 351=(EDC,
130 mg, 0.660 mmol), TlHWEolnx=3g]d (DMAP, 81 mg, 0.66 mmol) % 23
7hatgdnt. Eek2ae SWE CHLLE AMAHSAL, WEES A2olA 16417 wuksigltt. W5 10 (10 mL)
2 %2, C(HCl (3 x 20 mb)o& FEa. 7] d88S it g oes HAxsa oiste] F3s)
Sk, A AazeEadd(Frt T2 olMEAL oY 25%) 2 At FA43 1AQ]l AU-°] AF--C(0)0CHZ2Ph (84

25

mg, 75%)E DAY, [aly = +70 (¢ = 0.75, CHCly); IR (9F& HE) 2945(s), 2878(m), 1722(s), 1446(m),

f*°

ri[‘i

1371(m), 1354(m), 1279(w), 1253(m), 1228(m), 1195(m), 1178(m), 1128(m), 1086(m), 1053(s), 1002(s),
952(w), 927(m), 877(m), 835(w), 815(w), 743(s). H MR (400 MHz, CDCl;) & 7.42-7.39 (m, 2H), 7.35-7.28

(m,3H), 5.33 (s, 1H), 5.29-5.07 (m, 4H), 4.21-4.13 (m, 2H), 2.85-2.74 (m, 2H), 2.64-2.59 (m, 1H),
2.34-2.25 (m, 2H), 2.17-2.08 (m, 1H), 2.04-1.95 (m, 2H), 1.90-1.35 (m, 15H), 1.35-1.27 (m 1.31 ¥ 1.29

oA d=< x%F, 8H), 1.25-1.19 (m, 3H), 0.94-0.93 (m, 7H), 0.86-0.80 (m, 6H); “CONR (100MHz,
CDCly) & 176.6, 136.4, 128.4, 128.2, 127.7, 103.3, 103.1, 88.8, 88.0, 81.1, 80.9, 75.6, 73.3, 66.7,

52.5, 52.2, 44.7, 44.2, 43.0, 37.4, 37.8, 36.5, 34.6, 34.5, 34.3, 32.4, 31.7, 31.5, 30.3, 30.0, 26.0,
25.9, 25.2, 24.8, 24.7, 24.7, 24.5, 20.2, 20.1, 13.5, 12.7; HRMS (FAB) Cy;Hs00 AlAFX] 711.4108, A=

X1 711.4099.

AU-©] 22 5--C(0)0CH2-3, 5-Mey-0] &AL = g

Art  Art
Art  Art
EDC, DMAP
o o
o HO
HO
N VS
N
N\O ]
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Hl2-Eg]S4kak (100 mg, 0.66 mmol)S vhule #Hiel of=2 PSS AL oA Axw 25 m o #te
Zet2aTo) A CHCly (10 mL)ZE AR, 1-(3-(HrlEolu ) Z28)-3-d e 7t u ] o|u| = F 54315 (EDC,
130 mg, 0.660 mmol), ©w|€olmx=ua]¥l (DMAP, 81 mg, 0.66 mmol) @ 3,5-tjw|€-4-o]EAZH|er-2 (83
mg, 0.66 mmol)& FH7lskglth. E8t2=39 FHE CHCl, (1 mb)E AFst, vH&ES A4 16A1ZF wikst
Ak HHEES N0 (10 mL) 2 O*F23L, CHCly (3 x 20 nL) 22 FFaATH f7] SFES it vl o
x3ta oAty FFect. AY AZRetEIH (AN F oM EL dE 25%)2 AAStY FAHE 1Al

AU-0] 22 2.-C(0)OCH2-3, 5-Me2-0] ZAL= (75 mg, 0.43 mmol, 65%)2 ATt [al) = 476 (c=0.48, CHCly): IR

=

(gF& FE) 2936(s), 2878(m), 1714(s), 1630(w), 1605(w), 1546(w), 1454(m), 1379(m), 1279(w), 1262(m),
1220(m), 1161(m), 1120(m), 1086(m), 1053(m), 1101(m), 969(w), 935(w), 877(m), 843(w), 828(w), 760(m);
" NMR (400 MHz, CDCls) 6 5.25 (s, 1H), 5.18 (s, 1H), 5.03-4.98 (m, 1H), 4.90-4.85 (m, 1H), 4.22-4.13
(m, 2H), 2.77-2.72 (m, 1H), 2.64-2.54 (m, 1H), 2.43 (s, 3H), 2.36-2.27 (m 2.31°4 A== :E?}f}, aH),
2.14-1.98 (m, 3H), 1.89-1.53 (m, 13H), 1.48-1.24 (m 1.35 % 1.290]14 A=d9% 3+ 15H), 0.99-0.96

(m, 7H), 0.92-0.82 (m, 6H); C NVR (100MHz, CDCl;) & 176.5, 168.1, 110.0, 103.3, 102.9, 89.2, 88.2,

81.1, 81.0, 75.3, 72.5, 55.7, 52.5, 52.1, 44.6, 44.0, 42.7, 37.5, 37.3, 36.5, 34.5, 34.4, 32.9, 31.9,
30.5, 30.1, 26.1, 25.7, 24.8, 24.8, 24.8, 24.6, 22.6, 20.2, 20.1, 14.1, 13.4, 12.5, 11.1, 10.9; HRMS
(FAB) CyoHaoNOyy AlAFA] 730.4167, AZX] 730.4164.

SS-o] Z~F--C(0)ONHSO.Ph gHAd

At Art
EDC, HOBT A%A)An
0~ OH HO-HN S\O
o= FA A A, wiadlg wprh FAE 7k xE 20 w35 HekaaE ¥ 2-ESAHHE0 ng,

0.10 mMmol) .2 A1, AME ZFFE CHCl, 2.0 meoll A AT, ololA, ZH/A23E 0 T7HA YA 72
1-(3-(gdoln )X g2 A)-3-oe7tHt]o|n|= 3443 (EDC, 23 mg, 0.12 mmol, 1.5 eq) % 3|E=FA
Wlz=Egol% (HOBT, 16 mg, 0.12 mmol, 1.5 eq)S Z+Zt #H7leldtr. EFES 2413 uvbslgith. of=23 34
S A NE JME Axd SgaFoA wAdEE I3 =528 mg, 0.16 mmol, 2.0 eq)S DMF (ImL)ol] 83|
AlZ1a, 0C= YZ4A1Z7]a, Nall (0.021 mg, 0.84 mmol)7} H7 =+ S 34 84S ATt o] 3 8o
=3t iﬂ%e MNedes T3 H7ista A wtst gAFAT. BHeES 94 S/ 10 M2 957
=2 (10 m) 2 T2 o7r] ote g AFAY. EES o€ JdHE (3 x 30 mL)E FE3TE. 3

S E G m) % AFEd (5 m)oz AT Nap,S0, = AFxe & oAFsidlet. dHde 13 553}
ZH4] 2% A2viEadgyz ZAAS ZAAES dJsd, ik T oA EAY 2597 gEste] FAHY

A2l SS-0] &X¥-C(0)ONHSO.Ph (52 mg, 69%)E LUk, [al ), +29 (¢ 0.65, CHCly); IR (gk2 FE) 3175,

M2 ot
B
¥
o
m{u

2932, 2870, 1765, 1524, 1549, 1434, 1376, 1325, 1178, 1088, 1049, 1002, 933, 870 cmi% MR (400 MHz,
CDCly) & 8.71 (s, 1H), 8.07-8.01 (m, 2H), 7.66-7.52 (m, 3H), 5.22 (s, 1H), 5.10 (s, 1H), 4.07-4.01

(m, 3H), 3.86-3.81(m, 1H), 2.83-2.79 (m, 1H), 2.73-2.45 (m, 2H), 2.37-2.27 (m, 2H), 2.04-1.73 (m, 9H),

1.70-1.16 (m, 17H, 1.42, 2 1.41614 270°] A=Z8 £3H) 1.00-0.91 (m, 8H), 0.81-0.73 (m, 6H); C NVR
(100 MHz, CDCls) & 174.8. 136.3, 133.8, 129.1, 129.0, 103.6, 103.28. 88.87. 88.38. 80.95. 80.85,

77.20, 74.02, 72.79, 52.24, 52.19, 44.29, 44.12, 37.44, 37.33, 36.50, 36.46, 34.38, 32.63, 31.85,
30.07, 30.00, 25.99, 25.84, 24.72, 24.62, 20.16, 20.13, 13.04, 12.59; LRMS(FAB) CmHmNOQSH*V[M+H] A%k

2| 776.34, AZX] 776.34.
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SS-0] A2 5--C(0)ONHC(0)Ph &7

Art  Art Art  Art

j EDC, HOBT f
> H
(0]
07 “OH 0 o”Nm/O
HO-HN o

ofE FAI A Avt, wiadlE vph AW 7t AxE 20 m 3 FEAAS M A-ESAHES ng,
0.05 mmol) & A1, ME FFHE CHCLl, 2.0 meol A AT, olojA, Zet23E 0 T7A d4A 7]
1-(3-(tWdor) ) T2 F)-3-od7lHr]o|n = A543 (EDC, 12 mg, 0.06 mmol, 1.5 eq) @ 3|=EA
wlzEao}Z (HOBT, 8 mg, 0.06 mmol, 1.5 eq)S 7}z H7tslodth. E3ES 247 wwtsigit). o2& A4S
A 7Hr§ 7t AzxE a0 AdEXds]=2241(16 mg, 0.12 mmol, 3.0 eq)S DMF (ImL)ol &3)A]7]
i, 0CZ YZhA7]ar, NaH (0.021 mg, 0.84 mmol)7} H7lEl= A5 34 &S A3, o] A oo F
7k %@%E MNeels &8 Hr7ksta 1A13F agksie] GAFA. WeES W7 S/ 10 mz T T o
HoHZ (10 W)= &g o377 ¢to=z FUrt. 35S 1 JHlZ (3 x 30 mL)= F=39r}. sty 2Ql
FEES E G m) ¥ 458 6 m)oR BT NapSO,E 7AE3 & AF3IQltt. QS F FF3 &
g4 AY FRvEagYEZ ZA} ZAAES I3, Ak F ol EAE 4002 &8sl FAE wA

25

SS-¢] AF--C(0)ONHC(0)Ph (27 mg, 75%)E AUk, [a]l ) +61 (¢ 0.10, CHCly); IR (8F2> HE) 3451, 2921,

2856, 1708, 1634, 1592, 1460, 1377, 1237, 1096, 1047, 1007, 734 cmﬂ; I NIR (400 MHz, CDCl3) & 8.71

(s, 1), 7.75 (d, J = 7.2 Hz, 20), 7.57-7.52 (m, 1H), 7.47-7.43 (M, 2H), 5.31 (s, 1H), 5.30 (s, 1H),
4.35-4.42 (m, 2H), 2.95-2.82 (m, 1H), 2.72-2.59 (m, 2H), 2.34-2.26 (m, 3H), 2.11-1.56 (m, 23H), 1.43-
1.18 (m, 13H, 1.40 % 1.39914 2719 23 £%), 0.97-0.86 (m, 14H).

ASK-TBS-#1 & ¢51-8-02

EW

Hd

TBSO

H N Cl
N N 0TBS
<\N]|/\fN > N N\W
|
HN\rrO\/© K,CO,, TBAI <\N27N
0

ASK Bl 2-0-TBS-0ll El 2-024

50 m¢ Ax T Atg ZEA3E F4 DF (20 nl) F9 HESFEIERF 22=3E (TBAI, 0.015g, 0.04
mmol), C6~(NH)CBz-o}dld (0.37 g, 1.10 mmol, 1.0 eq.), p-FE2HE-t-FErmedzduzd 43e (0.10g,
0.37 mmol, 0.30 eq.) % w2l Z+§F (0 15g, 1.10 mmol, 1 eq.)o® AHATF. WHEES A2oA] 1347t ulyts}
Ak, WHgES TLCO| of3te] ¢hHe AoR wEHT, F (20 )2 FAAHAIFAL. Et.0 (100 mL)E ®bg Z3&

of H7lsta, ool #z odZrld Wk EFES FAT. EFES Y5 x 150 mb)E AFska, MgS0,= 7

T AF FEF3UT. BA Ay FH BAS A F EtOAc 80%E &3 A7l A9 IRviEag9R
AAste] WA 7| ¢l =58 ASK-HZ-0-TBS-o €| 2-024 (0.18 mg, 98%)E AYth. mp =135-136 C; IR (g

TUE) 2955, 2929, 2856, 1757, 1615, 1583, 1465, 1254, 1202, 1156, 1090, 838, 778, 697 cm S H MR (400
MHz, CDCl;) 68 8.80 (s, 1H), 7.88 (s, 1H), 7.42-7.29 (m, 7H), 7.25-7.22 (m, 2H), 5.33 (s, 2H), 5.28
(s, 2H), 4.71 (s, 2H), 0.92 (s, 9H), 0.08 (s, 6H); e MR (100 MHz, CDCl3) 68 152.9, 8 151.5, 151.0,
149.3, 142.6, 142.1, 135.4, 133.4, 128.6, 128.5, 127.8, 126.6, 121.7, 77.3, 67.7, 64.4, 47.2, 25.8,
18.3, -5.30; HRMS(FAB) m/z CoHzNs05S1 () ALEA] 504.2431, AS%] 504.2433.
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OTBS OH
\ TBAF LN
N T 3
<\Nj;j\l Q THE <\N LN \/@
HN_ O
HN\H/O N
d 0

ASK-tIl A &1 =.027

50 M AZX S vtg ZE2~3E F5 THF (10 L) 59 HEZHFEIRFe =35 (TBAF, 1.1 mL, 1.10
mmol, 3 eq.) % ASK-#1Z-0-TBS-ollE€]|Z-024 (0.18 g, 0.36 mmol, 1.0 eq.)®E |$-iL, HAIZF A-2o]A uuts}
Ak, HEEL TICE T8k 9Ad Aol AL B (10 m)E IAHAHT. Et.0 (100 mL)E EFE] "7}

o

sla olojd EFES Rl oyro] Btk TIEES A (2 x 50 nL)E MFHEL, AZ MgSo,3 F, 3

of

O

27 (0.13 mg, 90%)& LS}, 148-149 C; IR (film) 3270, 3052, 2929, 1752,

FHEAAT. AA A B BP0 100% EtOAcE &2 eyt A AzvtEad 2 gASe 9 uAd &
2
= mp =

1617, 1585, 1466, 1405, 1322, 1215, 1159, 752 cm ; H NWR (400 MHz, CDCly) & 8.78 (s, 1H), 7.89 (s,

1H), 7.48-7.28 (m, 9H), 5.38 (s, 2H), 5.29 (s, 2H), 4.69 (s, 2H), 2.50-1.50 (bs, 1H); 13C NMR (100 MHz,
CDCl;) & 152.6, 150.2, 146.5, 141.6, 141.6, 135.4, 128.6, 128.5, 128.2, 127.6, 126.5, 77.3, 67.8,

64.7, 47.3, 14.0, 12.7; HRMS(FAB) m/z CollaoN;O; QM) 712EX] 390.1566, A2 390.1557.

ASK-0] 2~ F-C(0) CH,PhCH,-N9- C6-(NH)CBz-o}Fuld HAd

Art Art

(e}
O

NN

S
HN\g/O\V/I::] <N:IET,N

o=:<(3

25 ml T vier 282~ AE F4 HEFE2YE (5 nl) T ¥A-E A (48 mg, 0.08 mmol)o2 A9,
ol =2l (DMAP, 9 mg, 0.08 mmol, 1.5 eq.)<S &) H7lalqirt. Ax Wy Zgtxado] tAZS2 )
A7 YW = (DCC, 20 mg, 0.08 mmol, 1.5 eq.) B ¥ HEEZdE (3 nl)E #H7FSIITE. DIC &94S A&
| A B|A-E 24 E3tEof wjyt Adsta Hof wukeith. TLC #4118 &3 4o 43 2H)S YE
Aok, B (10 nL), FEAVEF £33} €9 (10 L) 2 &g d (10 L) w3 F7ksta, #7) FES
dshdiEal (3 x 20 nL)oZ FE3 &, AxR (MgS0), AF FFst] HAdol A& WA mAE AUt @i

%9 60% EtOAcE &3 AElgtddl e ZdU4 723 AzviEdwuz 9 3390 ASK-0] 245-C(0)CHPhCHy-
N9- C6-(NH)CBz-o}eld (37 mg, 72%)< e, [w1,” = + 31 (CHCls, ¢ = 0.70), mp = 178-181C; IR (film.)
3330, 2029, 2865, 1752, 1728, 1613, 1584, 1463, 1376, 1320, 1208, 1155, 1092, 1051, 1010, 911, 878,
730 cm 5 H NMR (400 MHz, CDCly) & 8.78 (s, M), 7.89 (s, 1), 7.44-7.29 (m, 7H), 7.24 (s, 1H), 5.37

(s, 2H), 5.29 (s, 2H), 5.25 (s, 1H), 5.18 (s, 1H), 5.15 (s, 1H), 5.07-5.04 (m, 1H), 4.20-4.09 (m, 2H),
3.51-3.42 (m, 2H), 2.85-2.70 (m, 2H), 2.62-2.50, (m, 1H), 2.35-2.20 (m, 2H), 2.15-2.03 (m, 1H), 1.45-
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1.28 (m, 9H), 1.25 (s, 7H), 1.23-1.04 (m, 10H), 0.96-0.87 (m, 8H), 0.84 (d, J = 8.0 Hz, 4H), 0.78 (d,
J = 8.0 Hz, 3H); 13C NMR (100 MHz, CDClz) & 176.6, 166.5, 155.3, 153.1, 152.6, 151.2, 137.2, 135.5,

135.3, 132.5, 131.6, 130.2, 130.0, 129.5, 129.2, 129.1, 128.7, 128.6, 128.5, 127.9, 103.4, 103.1,
88.9, 88.0, 81.1, 81.0, 80.7, 79.2, 78.4, 75.3, 74.6, 74.2, 73.8, 73.5, 73.3, 52.5, 52.2, 49.2, 44.7,
44.2, 37.4, 37.2, 36.5, 33.9, 30.3, 26.0, 25.8, 24.8, 24.7, 20.2, 20.1, 13.4, 12.7; HRMS(FAB) m/z

CssH70N5012 (M+H+) AXEZ] 992.5021, S 992.5030.
DaAmMe 43

Ny
\\O (0] cl

H
| 24-022201<2 (j“@\
KaCO3, Cul, T2/ & ol

DaAmMe

2~5 mf B}o] R EFA] (Biotage) vio]AZ o] ulo]do u}mﬂﬂ v 2 29 =o}< (0.20 mL, 1.5 mmol)S ¥
2 FJYd (1 mb), 2,4-vF2&o}d#(1.3 g, 7.7 mmol), ZAH4HE (1.5 g, 11.0 mmol) 2 29 =377
(0.22 g, 1.1 mmol)E FH7IskiTt. vlo]dS F3atal E£3ES 3AZE 200TCollA] mlo]AZo]B AR 7+E 35}
Atk W7 5, EFES A A dhd A8t 4] ZAF ARvEIHI(30:1 = A odlEH 2 E
2)% AAIse] 2AZA Daindle (0.376 g, 92%)2 AUrh. HMR (CDCly, 300 WHz) & 7.41-7.39 (m, 1H),
7.31-7.28 (m, 21), 7.16-7.11 (m, 1H), 7.00-6.92 (m, 3H), 6.42 (s, 1H), 3.92 (s, 3); CNMR (CDCls, 75

MHz) & 149.8, 138.8, 130.7, 129.4, 127.4, 124.4, 122.8, 122.3, 120.7, 117.5, 116.6, 111, 55.7 (A=2%*
(Perozzo)oll Al WHAHE FA <] W3},

S = &

DaAmOH

DaAmOH 34

DaAmMe (100 mg, 0.40 mmol) ¥ wlZW|¥ ®}E 100 mL T wlE ZEfxzo] Yo}, of=2F FA 35, =
Zuek (20 mL)& Hrbstar, Al2HS dSE FA muksgith. W7zb &, CHCl, (1 M, 0.45 mL, 0.45
mol)ZF 2] 3HES} BAE 24%o] ZAA MUt Mrlske =%, whAlo] mepo g w3kl Hof wwk
F TLC &9 EFo] Holglx] &S Yeh)a, BM“O] Al R FAle] HEE wkg-S & (10 mDE WA
A ATk, olojA] fERZuE (3 x 50 mL) o2 33, 7] SFES ) Row, A5z A T MgSo,=
Az, 43 FHAAY. ZAME S5 A7 A9 (10:1 AfoHE)o R AASte] WAl 31391 DaAmOH (87
mg, 86%)< 2tk HNMR (CDCls, 300 MHz) §7.41-7.37 (m, 1H), 7.23-7.15 (m, 2H), 7.09-7.04 (m, 2H),

6.99-6.93 (m, 1H), 6.6-6.57 (d, J = 8.7 Hz, 1H), 5.78 (s, 2H); 13CNMR (CDCls, 75 MHz) & 151.8, 141,

129.1, 127.9, 127.7, 127.1, 126.2, 124.3, 121.3, 121.1, 115.8, 115.5 (AS|2xo)A] @AW T4 s},
R.; Kuo, M.; Sidhu, A. B. S.; Valiyaveettil, J. T.; Bittman, R.; Jacobs W. R. Jr.; Fidock, D. A.;
Sacchettinim, J. C. Journal of Biological Chemistry 2002, 277, 13106-13114 was followed).
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JGD-0] &= F-C(0)0TB 4

OH Cl

H At At
N

At At

cl
j L ” ., o
N
0% OH DCC, DMAP ©/ \©\
cl

Hl2~-Eg &4 (35 mg, 0.06 mmol)& »F2ul¥ ®ke} 7 10 mL RBFol #7talgivh. olojA, dAsiMgals A
7}8FaL DaAmOH (38 mg, 0.15 mmol), 4-tiw|€olu|= Igd (3 mg, 0.03 mmol) E TAZEIAIlHT]o|n|=
(DCC, 28 mg, 0.13 mmol)E H7FIITE. EFES A2olA 3Y7F wwelar FAI7F S-FA . B24A]7]0 1
AYAE 4 ZH AZAEIHT (3:1 oA 2:1 A olHZ:deHE)ste] FAY LA JGD-o] -
C(0)OTB (26 mg, 54%)% AJAtt. 1H NMR (CDOD, 300 MHz) & 7.47- 7.44 (m, 1H), 7.39-7.38 (d, 1H, J =3

Hz), 7.25- 7.05 (m, 4H), 6.92-6.89 (d, 1H, J = 9.0 Hz), 5.31 (s, 1H), 5.19 (s, 1H), 4.36- 4.25 (m,
2H), 2.95 (m, 1H), 2.7-2.63 (q, 1H, J = 6.0, 15.0 Hz), 2.57-2.5 (g, 1H, J = 9.0, 15.0 Hz), 2.31-1.09
(m, 30H), 1.01-0.82 (m, 14H); 13C NMR (CDsOD, 75 MHz) & 174.8, 143.8, 140.3, 128.9, 127.3, 126.2,

124.4, 124.0, 123.5, 122.8, 117.8, 103.2, 102.9, 89.3, 88.7, 80.9, 74.8, 72.5, 52.4, 52.2, 44.4, 44.1,
42.6, 37.1, 36.2, 34.2, 31.6, 34.2, 31.6, 30.5, 30.2, 24.7, 24.5, 24.4, 19.2, 19.1, 12.1, 11.5;
HRMS(FAB) m/z CyelooCloNOye (MHH+) AAFA] 856.3594, A Z%] 856.3562.

IP-1V-22y ¥4

Art  Art
Art  Art

il 3 2t 2 U

— >’)
O>HOH EDC, HOBt 0 H/\©

T U2 (1.0 L) $of Hl2-ES2t (15 ng, 0.024 mmol) §Yell 1-(3-(vlwlee ) T 24)-
3-o|gstRyoln = A5 a3sME (EDC, 18 mg, 0.094 mmol, 4.0 eq.) @ FAswlxEg|olZ (HOBt, 3.5 mg,
0.026 mmol, 1.1 eq.)S A7}t ¥4 tEF==2d 0.5 nbe Se23 ¥dS AHsr] 9ste] FHrlshar,
olojA wFHE EEES wlA ofyl (0.010 mL, 0.094 mmol, 4.0 eq.) @ Ego|eolql (0.013 mL, 0.094 mmol,
4.0 eq.) 22 A3, TLC #A 0] &% Eo] &3] LV FHASS YElE AR 18AI17F A-20A 1L
Wtk 1% G4k (5 ml) 2 AsiWEd (10 mL) S ¥7betar §7] SHES dAsded (3 x 20 nL) o2 5
shal, Ax (MgS0)F AF FF3te] HAo] e TAE AUt 30% oA EAtE/Sstoz g8 2le] )
A ZYs 2y AzvtEaguste] WAl el IP-1V-22y (14 mg, 82%)Z AU}k, [alp23.1 110 (CHCls, ¢ =

0.43); mp = 75-78°C; IR (gk IE) 2938, 2874, 1671, 1522, 1453, 1376, 1187, 1093, 1052, 1012, 941,
878, 826, 732, 700 cm-1; 1H NMR (CDCls, 400 MHz) & 7.40-7.20 (m, 5H), 6.27 (t, br, J = 5.6 Hz, 1H),

5.28 (s, 1), 5.22 (s, 1H), 4.45 (d, br, J = 5.2 Hz, 2H), 4.15-4.05 (m, 2H), 2.80-2.64 (m, 2H), 2.61-
2.54 (m, 1H), 2.38-2.14 (m, 3H), 2.05-1.96 (m, 2H), 1.85-1.16 (m, 25H, 1.38 # 1.279]4 =2 x3}),
1.00-0.81 (m, 14H, J = 5.6 Hz%l 0.94¢A s EEZ 9 J = 7.6 HzQl 0.86 B J = 7.6 Hz<l 0.83l4
270¢] &2 E£3); 13C NMR (CDCls, 100 MHz) & 175.73, 138.40, 128.46, 128.12, 127.14, 103.43, 103.35,

88.58, 88.33, 81.19, 81.04, 76.41, 73.88, 52.57, 52.38, 44.73, 44.55, 44.39, 44.05, 37.42, 37.17,
36.53, 36.49, 34.50, 34.46, 33.13, 32.83, 30.17, 29.95, 26.20, 26.04, 24.85, 24.77, 24.64, 24.51,
20.20, 13.56, 13.06; HRMS (ESI) m/z CyHsoNONa 8.7+ 732.4082, =53] 732.4080.

_49_



<282>

<283>

<284>

<285>

<286>
<287>

ZIHSd 10-2008-0081310

ASR-0] 4 3-C(0)-0] A1) 0} = 84

Art  Art Art  Art
EDC, HOBt SN
= N

07 "OH OlALIOIXIE 0" W

B A~-Eg24F (100 mg, 0.16 mmol), N-(3-tjugoln =2 d)-N'-oe7}H r]o|n = I3}+43% (EDC, 37
mg, 0.19 mmol) L 1-3|=ZA|HIZEgo}Z (HOBt, 26 mg, 0.19 mmol)E o2 E97|sld fFE=HE (7
nL)oll H7FslTh. ALoA 3A17F w3 o] AUolAE (44 mg, 0.32 mmol) D EF el (90 wl, 0.64
mol)& H7IsItr. WHSES FA fdo] Fatdo g WshE A|H7MK] A2 Hop whbsllth, WHSES
1% HCl (5 mL)2 AAAAL. #7152 dF22de (3 x 20 lb) o2 FE39. #7152 NgSo, o2 A =z3
i HEF FEIAT. ZANES FUH AsA 43 Z2etEadd (100% EtOAc) 2 FAIske] WA 514l
ASR-0] AH-C(0)-o]2Yo}= (70 mg, 0.094 mmol, 59%)E AAT}t. [alp22.0 +68C (¢ = 0.30, CHCls3); mp =
146-149 C; IR (8F& TE) 3519, 3230, 2940, 2875, 1668, 1453, 1378, 1252, 1187, 1125, 1095, 1032,
1013, 940, 877, 826, 733 cm-1; 1H NMR (400 MHz, o}*E-d;) 68.77-8.75 (m, 2H), 7.80-7.78 (m, 2H), 5.38

(s, 1H), 5.33 (s, 1H), 4.23-4.20 (m, 1H), 4.15-4.10 (m, 1H), 2.68-2.55 (m, 2H), 2.29-2.09 (m, 3H),
1.93-1.76 (m, 7H), 1.71-1.60 (m, 4H), 1.59-1.35 (m, 10H), 1.32 (s, 3H), 1.28 (s, 3H), 1.23-1.14 (m,
4H), 0.97-0.93 (m, 9H), 0.89-0.85 (m, 8H); 13C NMR (100 MHz, CDCl;) & 174.5, 162.4, 150.0, 121.5,

103.7, 103.4, 88.9, 88.4, 81.1, 80.9, 76.5, 73.7, 52.4, 52.3, 44.7, 44.4, 43.1, 37.5, 37.2, 36.4,
34.4, 33.2, 32.6, 30.1, 30.0, 29.8, 26.0, 24.8, 24.6, 20.2, 13.5, 12.9; HRMS (FAB) m/z CylseNs010 (M+H)+

AAER] 740.4122, 2SR 740.4121; HPLC [tholuplix Fdov] Ag]7b4 AH (1 x 25 cm)], 5% MeOH in CHyCl,,
2 mL/min, 270 nm, fz = 13.4 min.

ASR-o] &FC(0)-Hok= 94

Art  Art
j EDC, HOBt i
0 oH LIZE olESXE )(O

H|2~-E 2] 2AF (100 mg, 0.16 mmol), N-(3-twdon| =T 2)-N'-o|dy}lrt]oln= Ast4235 (EDC, 37
mg, 0.19 mmol) & 1—OIEi5%A]1AJ_Ei€1°} (HOBt, 26 mg, 0.19 mmol)S of2L E97|3le tF==ZdE (7
mL)oll H7FSFATE. 0ColA 2A17F wdk 3 Y3E =A== (33 mg, 0.32 mmol) 2 Egodolnl (90 ue,
0.64 mmol)& M7ttt ¥Hg&& %‘_ o] A st Hol mnkelith, WHEES 1% HCI (5 mL)E I AHAF .
gl 2 f715S HEREWE (3 x 20 nb) o2 FEIAT. 7]5& MgS0,2 Axstal o3t s 55313
o ZAAES ZH4 2872 Ay F2ulEa I (CHCl, 2 5% MeOH) 2 A A|ske] A 3391 ASR-o] A%
C(O)-Yol= (73 mg, 61%)= LA}, [alp22.3 +60C(c = 0.10, CHCls); mp = 140-142 C; IR (8= ZE)

3263, 3053, 2939, 2875, 1668, 1592, 1454, 1378, 1265, 1188, 1125, 1053, 1013, 958, 878, 734, 704 cm-1;
1H NMR (400 MHz, (CD3).CO) §9.09 (s, 1H), 8.74-8.73 (d, J = 3.6 Hz, 1H), 8.25-8.23 (d, J = 8.0 Hz,

1), 7.52-7.49 (m, 1H), 5.37 (s, 1H), 5.33 (s, 1H), 4.23-4.19 (m, 1H), 4.14-4.10 (m, 1H), 2.66-2.57
(m, 2H), 2.27-2.11 (m, 4H), 1.89-1.77 (m, 7H), 1.70-1.62 (m, 4H), 1.55-1.33 (m, 10H), 1.31 (s, 3H),
1.28 (s, 3H), 1.23-1.17 (m, 3H), 1.16-0.82 (m, 16H); 13C NMR (100 MHz, (CDs).C0) §175.7, 164.9, 153.2,

149.3, 135.8, 129.6, 124.2, 103.7, 103.5, 88.3, 88.2, 81.5, 81.4, 74.8, 74.3, 53.3, 53.3, 45.5, 45.4,
41.6, 37.8, 37.7, 37.3, 37.2, 35.2, 33.8, 31.7, 31.1, 31.0, 26.2, 26.2, 25.4, 25.2, 20.4, 20.4, 14.4,
13.4, 13.3; HRMS (FAB) m/z CyoHssNiOrp (M+H)+ AIZEX] 740.4122, AZ=X] 740.4147; HPLC [tho|u=i~ FdH]

A7 A9l (1 x 25 cm)],CHCly 9 5% MeOH, 2 mL/min, 270 nm, ¢z = 12.4 min.
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ASR-©] 2B-C(0) - d &t
Art  Art Art  Art
EDC, HOBt Ph
_
ol
07 "OH  L-mggetd e) H COOH
H| 2-Eg] Ak (100 mg, 0.16 mmol), N-(3-gH|gdolu] =T 29)-N'-o|eJ}lH tjoln|= 93}4=43l% (EDC, 37
mg, 0.19 mmol) 2 1-3|=E2AWlZEo}Z (HOBt, 26 mg, 0.19 mmol)S o2& H9|7|sle] T]F=Z=ZWE (7
L)ool H7FeFATh. ARoA 3A7F wEk & L-mlddEid (53 mg 0.32 mmol) ¥ Ezd"dolwl (90 ul, 0.64
A

mmol)& H7FeRlth. wheE& Aol dep wntelgivt. wkeEE 1% HCL (5 mb) 2 JAANZT. #7]15& o
grade (3 x 20 mb)o® FE3. F715% Mg504i Azsta, o3 5, g FFeelv. 2AAdES

Z4A At A5 a2etEady (1% OMlE*HJr A A = 50% EtOAc) = A Alste], @A A ¢l ASR-
o) ARCO)-ElddEhd (47 mg, 50%)S DTk, [aly22.0 +86° (¢ = 0.90, CHCl3); mp = 102-105 C; IR (gF

ZE) 3362, 2939, 2875, 1732, 1668, 1521, 1455, 1378, 1188, 1093, 1052, 1014, 912, 878, 733 cm-1; 1H
NMR (400 MHz, CDCl;) & 7.35-7.28 (m, 4H), 7.23-7.20 (m, 1H), 6.56 (d, J = 8.0 Hz, 1H), 5.29 (s, 1H),

5.24 (s, 1H), 4.88 (m, 1H), 4.01 (m, 2H), 3.31-3.20 (m, 2H), 2.77-2.67 (m, 2H), 2.50 (m, 1H), 2.34-
2.27 (m, 2H), 2.13-1.96 (m, 4H), 1.88-1.19 (m, 29H), 0.95 (t, J = 5.2 Hz, 6H), 0.87-0.85 (d, J = 7.6
Hz, 3H), 0.82-0.80 (d, J = 7.6 Hz, 3H); 13C NMR (100 MHz, CDCl;) & 175.8, 173.1, 136.8, 129.7, 128.4,

126.5, 104.0, 103.5, 88.4, 88.3, 81.1, 80.8, 76.1, 75.2, 53.3, 52.6, 52.5, 44.8, 44.6, 44.5, 37.4,
37.3, 37.1, 36.5, 36.4, 34.5, 34.4, 32.6, 32.4, 30.2, 29.8, 26.0, 25.6, 24.8, 24.7, 24.5, 20.2, 13.7,
13.2; HRMS (FAB) m/z CisHeNOy (MHH)+ Al4EA] 768.4323, AS%| 768.4313.

ASR-0] 2= 5-C(O)NHCHPyr 373

At At At Art

EDC, HOBt

oPon Aol mEymas o \

=N

Iz

H ~-Eg]2aE (50 mg, 0.08 mmol), N-(3-Tjd€oln]=z23)-N'-deslrr]olne As4543E (EDC, 19
mg, 0.10 mmol) % 1-3|=ZA|HIFZEZo}= (HOBt, 13 mg, 0.10 mmol)S o= E97] 3o tZ==Zw|Ek (4
mL)oll H71edet. 0ColA 2412 ngk & 4-(opr|de) 2 el (17 xl, 0.16 mmol) Z EgolEolrl (45 wl,
0.32 mmol) & H7}slglth. WS ES A LoA 3087F wukslglth, ¥-3S 1% HCL (5 mL) = AAA AT, 7=
S gEE2de (3 x 10 mb) o2 FE3ATH. F7152 MeS0,0.2 A%, 93, AT sF35. =N ES
Zo4 Aggba Ay aEnEady (100% EtOAc)E AR Eke] WA w39l ASR-°] AHK-C(O)NHCHPyr (31 mg,
54%)& AATE. [alp22.0 +100° (¢ = 0.05, CHCl3); mp = 100-110 C; IR (gF& TE) 3311, 2938, 2875,
1669, 1603, 1530, 1453, 1417, 1377, 1253, 1187, 1093, 1052, 1012, 878, 734 cm-1; 1H NMR (400 Miz,
(DCl;) §8.63-8.62 (d, J = 6.0 Hz, 2H), 8.00-7.99 (d, J = 6.4 Hz, 2H), 6.74 (t, J =5.6 Hz, 1H), 5.32

(s, IH), 5.20 (s, 1H), 4.92-4.87 (m, 1H), 4.51-4.45 (m, 1H), 4.27-4.23 (m, 1H), 4.11-4.05 (m, 1H),
2.72-2.61 (m, 3H), 2.38-2.30 (m, 3H), 2.40-2.17 (m, 1H), 2.04-1.23 (m, 26H), 0.97 (m, 8H), 0.90-0.82
(m, 6H); 13C NMR (100 MHz, CDCl;) & 176.3, 149.8, 147.9, 103.4, 88.7, 83.6, 81.2, 81.1, 73.5, 52.5,

52.4, 44.6, 44.5, 44.4, 42.9, 37.5, 37.3, 36.5, 34.5, 33.6, 33.0, 30.2, 29.9, 26.2, 26.2, 24.9, 24.8,
24.7, 24.6, 20.2, 13.5, 13.0; HRMS (FAB) m/z CyollssNoOg (M+H)+ AXFX] 711.4221, 5% 711.4245; HPLC [t}

ojypml A~ Fon] A7 A= (1 x 25 em)], CHCly & 5% MeOH, 2 mL/min, 270 nm, fx = 11.7 min).
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ASR-0] 2= -C(0)NHOPh 3H/d

At Art At At
DCC, DMAP

ofcm O-HYI =40 HEl H’O\©

H|2-EZZ2HF (77 mg, 0.12 mmol), N, N'-tA|ZFZ3AA7tRdjolu] (DCC, 31 mg, 0.15 mmol), 4-(t]w€o}u]
=) (DMAP, 1 mg), @ 0-#HdS2kslolwl HCl (22 mg, 0.15 mmol)S o2 E9)7)8le] yE==2 e (7
mL)oll H7ystar, A-oA 18A17F ﬁ‘%}“ﬂr S-S SHF (10 m)Z IAZAFHTG. f715S A2 A

. oS (HLly (3 x 20 mL)2 FE3I . #7155 NgSO,E Ax, o7 & AT 55390, 2AHES
Zos AYsA A9 a=etEady (I F 30% EtOAc)E AASte], A 1A|¢l ASR-©] &F-C(0)NHOPh
(52 mg, 59%)E At [alp22.0 +130° (¢ = 0.30, CHCly); IR ($FS IE) 3219, 2939, 2875, 1704, 1592,
1489, 1455, 1377, 1187, 1155, 1097, 1053, 1011, 941, 878, 753, 734, 691 cm-1; 1H NMR (400 MHz, CDCls)

_1 N' 01)1-

§9.26 (s, 1H), 7.29-7.25 (m, 2H), 7.20-7.15 (m, 2H), 7.00-6.97 (m, 1H), 5.36 (s, 1H), 5.33 (s, 1H),
4.45-4.35 (m, 1), 4.30-4.25 (m, 1), 2.70-2.62 (m, 3H), 2.36-2.26 (m, 2H), 2.21-2.13 (m, 1), 2.04-
1.85 (m, 6H), 1.82-1.71 (m, 3H), 1.69-1.51 (m, 6H), 1.48-1.20 (m, 16H 1.41 2 1.36°14 == x38),
0.97-0.94 (m, 8H), 0.88-0.84 (t, J = 7.6 Hz, 7H); 13C NMR (100 MHz, CDCl3) &176.9, 159.8, 129.3,
122.3, 113.6, 103.3, 103.1, 89.7, 89.3, 81.2, 80.9, 74.5, 72.1, 52.2, 52.1, 44.4, 44.0, 40.6, 37.5,
37.3, 36.7, 36.6, 34.4, 33.8, 33.4, 30.5, 29.9, 26.1, 26.0, 24.8, 24.8, 24.8, 24.6, 20.1, 20.1, 12.8,
12.7; HRMS (FAB) m/z Cyolls;NOy (MAH)+ AAFX] 712.4061, 23] 712.4059; HPLC [Tlolywl s Fon] A 714

A9 (1 x 25 cm)], A = 30% EtOAc, 2 mL/min, 264 nm, ¢ = 16.7 min.

ASR-0] 2~ F--C(Q)NHNHC(0)-2-fur ¥43

Art  Art At At
EDC, HOBt

07 SOH 2-Z2235|C2NE N~ \”/3

B A-Eg|24F (100 mg, 0.16 mmol), N-(3-tjugoln =2 I)-N'-o&7}H r]o|n = I3}+43% (EDC, 37
mg, 0.19 mmol) % 1-3|=ZAMlxE|o}= (HOBt, 26 mg, 0.19 mmol)S olEF E&7|sle] tEFa=mer (7
mL)ol F7Fstdh. 0Tl A 2A7F mpk & 2-F 20 =X = (33 mg, 0.32 mmol) © Egd o}yl (90 e,
0.64 mmol)% A7beblck. WhgES Ao HA s, Hok muksgivk. whES 1% HClL (5 mL)oZ

ARZANAG. F715S dSZ29E (3 x 20 L) o2 FE380). e 2 {71358 NgS0, 1dx3tal o 735}
A sHegth. 2AEES S 2eypd A=vtEady (3 F 50% EtOAc)= “gAstel #4314l
ASR-©] 2 }--C(0)NHNHC(0)-2-fur (82 mg, 70%)E AATt. [alp23.3 +87° (¢ = 0.07, CHCl); mp = 142-143 TC;

IR ($F2 ZE) 3272, 2940, 1669, 1592, 1453, 1377, 1093, 1052, 1011, 878, 734 cm-1; 1H NMR (400 Mz,
CDCly) & 8.67 (s, 1), 8.12 (s, 1H), 7.45 (s, 1H), 7.17-7.16 (d, J = 3.2 Hz, 1H), 6.51 (m, 1H), 5.31

= ic

(s, 1), 5.20 (s, 1H), 4.24-4.16 (m, 2H), 2.79-2.68 (m, 2H), 2.65-2.60 (m, 1H), 2.36-2.29 (m, 2H),
2.24-2.15 (m, 1H), 2.04-1.99 (m, 2H), 1.92-1.20 (m, 25H), 0.95 (t, 8H), 0.86 (t, 6H); 13C NMR (100
MHz, CDCl;) & 174.3, 155.5, 146.4, 144.2, 115.5, 112.1, 103.7, 103.4, 88.9, 88.3, 81.2, 80.9, 76.4,

73.8, 52.5, 52.3, 44.7, 44.4, 43.9, 43.3, 37.5, 37.2, 36.6, 36.5, 34.5, 33.0, 32.6, 30.1, 26.1, 25.9,
24.8, 24.7, 24.5, 20.2, 13.4, 12.9; HRMS (FAB) m/z CsoHseNoOyn (MHHD+ AXEX] 729.3962, A =X 729.3954;

HPLC [Tho]upl~ Fdjn] Ag)7bA AY (1 x 25 cm)], A = 50% EtOAc, 2 mL/min, 264 nm, ¢ = 41.4 min.
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<302>

<303>

<304>

<305>

<306>
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ASR-0] 2:%-C(0)NHCH(Ph)COOMe 3+

At Art
EDC, HOBY, EtsN

)2 L 23 ALTHLE ol A F 2 O oH
07 “oH (S)-(+)-2-H L 2l A HE N AHZHCI H COOMe

Bl ~-Eg]SARF o]&A] (50 mg, 0.08 mmol), N-(3-tjH|Eoln| =23 )-N'-dd7lHr]oln= AiFislsE
(EDC, 19 mg, 0.10 mmol) % 1-3|=EAWIZE g o}= (HOBt, 13 mg, 0.10 mmol)S o}=L FE7|3}ld t|E2=
wek (4 mD)ell F7FsT. A2 A 2417wt 0 (9-(H)-2-Ad 24l WE oxHE A35AsE (65
mg, 0.32 mmol) % EgoEolnl (45 1, 0.32 mmol)S H7FskSc). ’—E’g‘ Ao ZHok wHksth. W

£ 1% HCl (10 mL)E HAA AL, §712< gZ=2dE (3 x 10 nL) o2 FZ39. §715S NgSO,E 7%
staL, o¥ste] JAF FHGY. 2AAAES 4 HEsA 49 ﬂiu}ilﬂﬂﬂ (A2 = 30% EtOAC)E A
Aste] WA 31 A Q1 ASR-0] A F-C(0)NHCH(Ph)COOMe (25 mg, 40%)<S AT, [alp21.4 +150° (¢ = 0.10, CHCl3);
mp = 78-80 C; IR (¢F> TE) 3351, 2950, 1748, 1673, 1507, 1455, 1377, 1197, 1093, 1051, 1013, 879,
733 cm-1; 10 NMR (400 MHz, CDCls) & 7.44-7.42 (m, 2H), 7.34-7.28 (m, 3H), 6.75-6.74 (d, J = 5.6 Hz,
1H), 5.42-5.40 (d, J = 5.6 Hz, 1H) 5.28 (s, 1H), 5.19 (s, 1H), 4.34-4.32 (m, 1H), 4.11-4.07 (m, 1H),
3.70 (s, 3H), 2.83-2.77 (m, 1H), 2.74-2.67 (m, 1H), 2.66-2.59 (m, 1H), 2.37-2.25 (m, 2H), 2.20-2.10
(m, 1H), 2.03-1.95 (m, 2H), 1.91-1.16 (m, 25H), 1.00-0.90 (m, J = 6.4 HzQ) 0.94°|A t E3& 8H), 0.84
(m, 6H); 13C NMR (100 MHz, CDCl;) & 175.6, 171.1, 136.1, 128.8, 128.5, 127.8, 103.5, 103.4, 88.4,

88.3, 81.1, 81.1, 76.1, 74.3, 57.7, 52.6, 52.4, 44.8, 43.5, 37.4, 37.2, 36.6, 36.5, 34.6, 32.7, 32.6,
30.0, 29.9, 26.2, 26.1, 24.9, 24.8, 24.7, 24.6, 20.3, 20.2, 13.5, 13.2; HRMS (FAB) m/z CyHeNOy (M+H)+

AEA] 768.4323, A X 768.4378; HPLC [theluvpwi~ F=ou] Agzbal A7 (1 x 25 em)], HAF F 30%
EtOAc, 2 mL/min, 264 nm, ¢z = 23.4 min.

JGDo] 2 5-C(0)NHCH2PhC(0)OMe &4

At Art
At Art EDC, HOBt
—_—
HoN
2 | 07N |
07 “OH 0 H 3
0

H ~-Eg22F (50 mg, 0.08 mmol)E whulg wuke} &7 15 mL S vl Ze~=0) 29vh. Zg~3E
CH,Cl, (5 mL), N-(3-tvEoln =2 H)-N'~

ogdd strtjolu= Ast5438%E (EDC, 61 mg, 0.32 mmol) % 1-3|=2AMIZEgolE 4435 (HOBt, 12
mg, 0.09 mmol)Z AU, 90 3, wE 4-(o}m|=me) HEAAEF5A3E (65 mg, 0.32 mmol) L EtN (44
m., 0.39 mmol)& St We=& Hof wwksta 1 N HCI (5 )& JAAARG. S5 Felstal 55 ULl
(3 x 50 mL)= FZF33ATh. vl K& f7]5& G AHsta, it viadgos Adx 5, ofdete] 53t
Aok, AAES ¥4 ZYUddE AY azvEady (AEFbA, 3:2, oo 3:1 oHZ:AF dEH2)ZE A
Askel F43 A JGDO)&25-C(0)NHCHZPRC(0)OMe (47 mg, 78%)S Aolch. IR (§F> FFH) 2950, 2360,
1722, 1672, 1279, 1106, 1052, and 1012 cm-1; 1H NMR (CDCls): & 7.95-7.93 (d, J = 8.1 Hz, 2H), 7.41-

7.39 (d, J=8.1Hz, 20), 6.41-6.39 (t, J = 4.8 Hz, 1H), 5.26 (s, 1H), 5.15 (s, 1H), 4.49-4.47 (d, J =
5.3 Hz, 2H), 4.15-4.06 (m, 3H), 3.87 (s, 3H), 2.74-2.57 (m, 3H), 2.31-2.114 (m, 5H), 2.01-1.16 (m,
24H), 0.93-0.82 (m, 14H); 13C NMR (CDCls): & 176.1, 166.9, 144, 129.8, 129, 127.9, 103.4, 103.3,

88.7, 88.5, 81.2, 81.1, 76.3, 73.7, 52.5, 52.4, 52.0, 44.6, 44.5, 44.2, 43.7, 37.4, 37.2, 36.5, 34.5,
33.3, 32.98, 30.2, 29.96, 26.2, 26.1, 24.9, 24.8, 24.7, 24.5, 20.2, 13.5, 13.0; HRMS CyHsNOyit+ AAEA]

768.4323, #FH2] 768.4349.
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<308>

<309>

<310>

<311>
<312>
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JGDo] 2=%-C(0)NHCHZPhCOOH %3

At Art At Art
E;[% LiOH
—_—
o“N N
H o THF/H,0 OH
~N
3 o

JGDo] A~H-C(O)NHCH2PhC(0)OMe (89 mg, 0.12 mmol)S & (7 mL) ¥ THF (3 mL)<}F A 100 mL T wlE Z2kx=
Aol 2k, wykE whS E3HEo] LiOHH,0 (500 mg, 12.00 mmol)E #H71etlch. 59 3 & (5 nl)S ©l H7}h
sttt 29 ¥, &9 Edo] v Ak whg-ES 1 N HCL (20 mL) o] H7M= AHd 3. tEzad e
(50 mL) ¥ 44 (20 mL)E HUbsta 55 BT, 5 (Ll (2 x 50 mL) 2 F&E3813th. 3Hdl 2
NNSS @R AAS, i YEFOR Axste o3 §, sHdn. E Zd4 Y ARvELHY
(4% MeOH in CH.Cly) = 1 JGDO] Z%-C(O)NHCH2PhCOOH (64 mg, 70%)< LTt mp = 118-

124C; IR (8F2 IE): 3348, 2940, 1712, 1654, 1613 cm-1; 1HINMR (CDClz) & 7.66-7.65 (d, J = 8.1 Hz,

2H), 7.31-7.29 (d, J = 8.1 Hz, 2H), 6.89-6.87 (t, J = 4.2 Hz, 1H), 5.39 (s, 1H), 5.35 (s, 1H), 4.45-
4.44 (d, J = 4.3 Hz, 2H), 4.30-4.18 (m, 2H), 2.76 (m, 3H), 2.38-2.32 (m, 3H), 2.04-1.20 (m, 27H),
1.01-0.81 (m, 14H); 13C NMR (CDCl;) & 176.3, 168.3, 142.9, 130.1, 128.7, 128.3, 103.9, 103.8, 88.6,

88.5, 81.3, 81.1, 75.0, 52.8, 52.5, 44.9, 44.6, 37.4, 37.0, 36.6, 36.5, 34.6, 34.5, 33.3, 32.7, 30.2,
30.1, 26.1, 26, 24.8, 24.4, 20.3, 20.2, 13.8, 13.2;HRMS (FAB) CuleNO;+ AAEX] 754.4166, 323

754.4188.

WC-o] &~ F-C(0)NH-Bn-pNO, 373

Art  Art
At Art
EDC, HOBt

-
-

X, DY
NO
NO

2

2

B A~-E g2 (71 mg, 0.12 mmol) 9] CH,Cl, (1 mL) &Moo MN(3-tyHEolu| -T2 )-N'-od7}H r]o]n=

Az} 43E (EDC, 26 mg, 0.14 mmol) % 1-3|=FAHZEZolE (HOBt, 19 mg, 0.14 mmol)S H7}s8kaL,
oA 1 A|ZF wykslith, whSEo] 4-UEau oty 35 A5E (43 mg, 0.23 mmol) & & NN—E]O]
2o eo}ldl (70 ul, 0.40 mmol)2] CH,Cly (1 mL)-ENS H7}stal, €92 16A17F et & (2 m)=E

ANAT. & westel, $5% BtOAc (3 X 2 nb) 2 FEach. ol 22 f7] &0 A3 (MgS0) %
Folgich. AabE SUH 2H ﬂiu}Ezﬂm (EtOAc: &4k = 11202 &)= AAlste] w4 el WC-o]&
H-C(0)NH-Bn-pNO, (81 mg, 94%)E AATk. [a 1524 = +87 (¢ 0.93, CHCly); mp 97-99 C; IR (8k2 LF) 3312,
2939, 1670, 1520, 1345, 1052, 1012, 735 cm-1; 1H NMR (400 MHz, CDCls) 68.15 (m, 2H), 7.53 (m, 2H),

6.53 (bs, 1H), 5.29 (s, 1H), 5.18 (s, 1H), 4.60 (d, J = 15.2 Hz, 1H), 4.49 (d, J = 14.8 Hz, 1H), 4.15
(m, 1H), 4.09 (m, 1H), 2.73 (m, 1H), 2.63 (dm, J = 7.8 Hz, 2H), 2.31 (t, J = 13.2 Hz, 2H), 2.17 (m,

™ 1Ll m>

off

M), 2.04-1.17 (n, 270 1.38 2 1.2991A] s ¥3}), 0.98-0.78 (m, 14H); C NMR (100MHz, CDCls) &176.3,

147.2, 146.5, 128.5, 123.7, 103.4, 102.9, 100.8, 83,7, 88.5, 81.2, 81.1, 76.3, 73.5, 52.4, 52.3, 44.6,
44 .4, 44.1, 43.3, 37.4, 37.3, 36.5, 36.5, 34.4, 33.5, 33.0, 30.2, 29.9, 26.2, 26.1, 24.9, 24.8, 24.6,
24.5, 20.2, 20.2, 13.4, 13.0; HRMS (FAB) CullsNoOy; [(M + H)+] AIMEA] 755.4119, A A 755.4156.
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<316>

<317>

<318>
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WC-o] &~ F-C(0)NH-Bn-pCF; 343

At Art
Art At EDC, HOBt

—_—

A g 0
CF CF

3 3

H|2=2-Eg| 2221 (64 mg, 0.10 mmol)®] CHCly (1 mL) &Mo] M(3-timEeoln] -T2 9)-N -] e7}lHr]o]n=
84282 (EDC, 24 mg, 0.12 mmol) 2 1-3|=2AWIZEZoLZE (HOBt, 17 mg, 0.12 mmol)S H7}sta, 2
2o 1AZF wRkEATE, R 4-(EgEF o EdE) 1><E Fa (30 w0, 0.21 mmol) & Egeoldl (29
wl, 0.21 mmol)S H7Fsta, €98 16A17F wHksITE, & (2 mL) 2 IAGAALE. 52 &EEste], 55 EtOAc
(B X 2m)E FE3A. dtd 2 /7] 98 A= (Mgsoo 2 &3P, xS Z4 2y aE2vEa
#I) (EtOAc: A2F = 1:52 )= AAste], WA 31 WC-0] 2F-C(ONH-Bn—pCF; (71 mg, 87%)S Lt}:
[alp24 = +110 (¢ 0.99, CHCls); mp 105-108 C; IR (gke L) 2924, 2875, 1654, 1378, 1326, 1065, 754
em=1; 1H NMR (400 MHz, CDCly) & 7.55 (d, J = 8.0 Hz, 2H), 7.47 (d, J = 8.4 Hz, 2H), 6.35 (t, J = 6.0

Hz, 1H), 5.27 (s, 1H), 5.18 (s, 1H), 4.53 (dd, J = 15.2, 5.6 Hz, 1H), 4.47 (dd, J = 5.6, 14.8 Hz, 1H),
4.11 (m, 2H), 2.73 (dq, J = 13.2, 6.0 Hz, 1H), 2.66 (dq, J = 13.2, 6.4 Hz, 1H), 2.58 (octet, J = 3.6
Hz, 1H), 2.31 (dt, J = 4.0, 14.0 Hz, 2H), 2.18 (m, 1H), 2.00 (t, J = 3.6 Hz, 1H), 1.96 (t, J = 3.2 Hz,
M), 1.92-1.17 (m, 25H 1.36 % 1.25914 s E3H), 0.98-0.80 (m, 14H J = 7.2 HzSl 0.96, J = 6.4 Hz¢l
0.95,J = 7.6 Hz%l 0.85 2 J = 7.6 Hz¥] 0.9591A41 d 23%); 13C NMR(100 MHz, CDC13) §176.1, 143.0, 142.8,
128.3, 125.4, 125.4, 125.3, 125.3, 103.3, 103.3, 100.8, 100.8, 838.7, 88.5, 81.1, 76.3, 73.6,52.5,
52.4, 44.6, 44.5, 44.3, 43.5, 37.4, 37.2, 36.5, 36.5, 34.5, 33.4, 33.0, 30.2, 29.9, 26.2, 26.0, 24.9,
24.8, 24.7, 24.5, 20.2, 20.1, 13.4, 13.0; 19F NMR (282 MHz, CDCl;) §-63.1; HRMS (FAB) CyoHsFsNOy [(M +

H)+] AAEX] 778.4142, A=X] 778.4095.
WC-0] 2 %-C(0)NH-Bn-Pf ZH4d

Art  Art

"\\rfjm EDC, HOBt tf
N
E F

CH.Cl, (1 mL) =9 H]2~A-Eg]LAME (100 mg, 0.16 mmol) £AS N (3-tH|Eoln| w-Z 2 9)-N'-o| &I} B T]o]
e d3teastE (EDC, 37 mg, 0.19 mm 2 - =E2AMEEolE (HOBt, 26 mg, 0.19 mmol)ol
2

]
=

H7vetar, Ao 1 AZF witslglt), wkg-Eo 4-FF 2wl (37 w, 0.33 mmol) 2 Eﬂoﬂ%ow (45
wl, 0.32 mmol)E H7}stal, 84S 16 Al wWsIsith. & (2 mb)E JAAAT. TS #4359,

EtOAc (3 X 2 nL)E FE3Ith. 3t e §7] €98 AF (MgS0)Al7]aL 0%6}5&3}. FALE PJM
AzutE a3 (EtOAc: AF = 1:32 &)= AAst, WA 1AA WC-°] AFC(0)NH-Bn-pF (99 mg, 84%)E
Aot [aly24 = +82.1 (¢ 1.55, CHCly); mp 110-115 C; IR (kS TE) 3312, 2939, 1669, 1510, 1377,

1221, 1052, 1012, 735 cm-1; 1H NMR (400 MHz, CDCl;) & 7.32 (m, 2H), 6.97 (m, 2H), 6.23 (t, J = 5.6

Hz, 1H), 5.27 (s, 1H), 5.20 (s, 1H), 4.41 (s, 1H), 4.39 (s, 1H), 4.09 (m, 2H), 2.76 (dq, J = 13.2, 7.2

Hz, 1H), 2.66 (dq, J = 13.6, 6.4 Hz, 1H), 2.54 (octet, J = 4.0 Hz, 1H), 2.31 (m, 2H), 2.18 (m, 1H),

2.01-1.95 (m, 3H), 1.92-1.18 (m, 24H 1.35 % 1.26°1A4 s E3}), 0.98-0.79 (m, 14H J = 5.6 Hz%1 0.95, J
= 6.0 HzQl 0.93, J = 7.6 HzQl 0.85 % J = 7.2 Hzl 0.8294 d 2%); 13C NMR (100 MHz, CDCl;) & 175.8,

160.8, 134.3, 129.8, 129.7, 115.3, 115.1, 103.4, 102.9, 100.8, 88.6, 88.4, 81.2, 81.1, 76.4, 73.7,
52.5, 52.4, 44.7, 44.5, 44.3, 43.3, 37.4, 37.2, 36.5, 34.5, 33.3, 32.9, 30.2, 29.9, 30.2, 29.9, 26.2,
26.0, 24.9, 24.8, 24.6, 24.5, 20.2, 13.5, 13.0; 19F NMR (282 MHz, CDCI13) & 115.7; HRMS (FAB) CyHseFNOg

[(M + H)+] AXEX] 728.4174, A=) 728.4177.

'E“_
3]
=]

mﬁ olN'
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WC-©] & F-C(0O)NH-Bn-nF 34

At Art
At an EDC, HOB

Iy Yo

CHCl, (1 mL) T H]Z~-EFE&ARE (106 mg, 0.17 mmol) o] A(3-tjd|doln| -2 23 )-N/-o & 7}1 r] o]

= A3lgEA3E (EDC, 39 mg, 0.21 mmol) 2 1-3|=EZAWIZEZolE (HOBt, 28 mg, 0.21 mmol)<
H7pskar, Aol 1Az Akl WS- 3-EF 2 iaﬂﬂo}m (39 ut, 0.34 mmol) 92 Egddolrl (48
@, 0.34 mol)S H7}sta, &AE& 16417 wRkslgith. & (2 nb)E JIZARAT. T& w83t £5& EtOAc
(B X 2n)E FEF300. g 2 7] &9 dx (Mgso4) R = %&A}% 4 29 AZvED

] (EtOAc: &AL = 1:28 &)= AA|ste], WA 3AQ WC-0]2FC(ONH-Bn-nF (93 mg, 75%)S AAT}.
[alp24 = 490.2 (¢ 1.16, CHCls); mp 113-115 C; IR (8> =E) 3312, 2952, 1669, 1451, 1377, 1127,

1053, 1013, 735 cm-1; 1H NMR (400 MHz, CDCl3z) & 7.24 (m, 1H), 7.12 (m, 1H), 7.06 (m, 1H), 6.91 (dt, J

= 2.0, 8.4 Hz, 1H), 6.32 (t, J =4.9 Hz, 1H), 5.27 (s, 1H), 5.21 (s, 1H), 4.44 (s, 1H), 4.43 (s, 1H),
4.12 (m, 2H), 2.73 (dg, J = 13.6, 6.4 Hz, 1H), 2.67 (dg, J = 13.6, 6.4 Hz, 1H), 2.57 (octet, J = 3.6
Hz, 1), 2.30 (dt, J = 4.0, 14.0 Hz, 2H), 2.18 (m, 1H), 2.03-1.17 (m, 27H 1.37 ¥ 1.27 s 23%), 0.97-
0.80 (m, 14H J = 6.4 Hz<l 0.95, J = 6.0 Hz%) 0.93, J = 7.6 Hz%1 0.85 ¥ J = 7.6 Hzl 0.8390A4] d 2Z3%);
13C NMR (100 MHz, CDCly) & 176.0, 164.1, 141.1, 129.9, 123.5, 114.9, 113.9, 103.4, 103.3, 88.6, 88.4,

81.1, 81.0, 76.2, 73.7, 52.5, 52.4, 44.6, 44.5, 44.2, 43.5, 37.4, 37.2, 36.5, 36.5, 34.4, 34.4, 33.2,
32.96, 30.2, 30.0, 26.1, 26.0, 24.9, 24.8, 24.6, 24.5, 20.2, 13.4, 13.0; 19F NMR (282 MHz, CDCl;) 6§

113.2; HRMS (FAB) CyHsoFNOy [(M + H)+] A|AFx] 728.4174, A Z=X] 728.4176.

WC-o] A&H-C(0)NH-5-Urac /g

At Art EDC, HOBt At Art
- O
o)
0% ~OH H,N o
2 | NH -
N/L§O
H

Hl=-Eg 24k (102 mg, 0.16 mmol)9] CH.Cl, (1 mL) &¥o M(3-tdeolu] -2 23 )-N'- &7} H]o]n =
o3}4=43E (EDC, 38 mg, 0.20 mmo ) 2 - =EAMFEFo}E (HOBt, 27 mg, 0.20 mmol)S FH7Fskaitt.
LAMG A Lo A 2A17F WHFEFITEH, Eof DMSO (1 mL) =9 N MNTlolAZzHoEolyl (57 w0, 0.33 mmol)
2 5-olm =924 (31 mg, 0.25 mmol)—g A7 etaL, EFES 1247 wHtelith, olElE (4 L) 2 3]sk,
E 42 NG, TS BEl 58 oHE 4 X 2 )R FEIGY. dd 22 {7 898 A%
(MgS0y) &3tk AE Zd4] 29 A=2vtEad Y (EtOAc: &AF = 3112 )2 AAste] 94 1Al
WC-o] 2%-C(0)NH-5-Urac (98 mg, 81%)Z LAtt. [alp24 = +52.7 (¢ 1.22, CHCly); mp 103-108 C; IR (gF&
ZE) 2937, 1714, 1671, 1436, 1053 cm-1; 1H NMR (400 MHz, CDCl3) & 10.12 (bs, 1H), 9.60 (bs, 1H),

8.59 (bs, 1H), 8.55 (d, J = 6.0 Hz, 1H), 5.34 (s, 1H), 5.25 (s, 1H), 4.21 (m, 2H), 2.96 (m, 1H), 2.71
(m, 2H), 2.34-1.16 (m, 29H 1.39 % 1.34°A s 23}), 0.98-0.80 (m, 14H); 13C NMR (100 MHz, CDCl3) &

179.0, 174.9, 151.8, 150.3, 139.4, 103.5, 103.5, 103.2, 102.9, 88.6, 88.2, 81.2, 81.1, 52.5, 52.2,
44.7, 44.6, 44.3, 37.4, 37.3, 37.3, 37.2, 34.6, 34.5, 30.2, 30.0, 30.0, 26.1, 26.0, 25.8, 24.8, 24.7,
24.6, 20.2, 20.2, 20.1, 13.3, 13.1; HRMS (FAB) CasllssN:0pp [(M + H)+] ZAAEX] 730.3915, A3 730.3923.
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WC-o] A& F-C(0NH-2-9] ¢ 34

At Art EDC, HOBt; Art  Art

NH, N—
S N)\N NaH - H_<\N />

K
B A~-Eg2AF (95 mg, 0.15 mmol)e] DMF (1 mL) &Moo N(3-tHdoln-Z 23 )-N'-o|E7lR]ojn= A3}
282 (EDC, 35 mg, 0.18 mmol) 2 1-3|=2AMZETo}Z (HOBt, 25 mg, 0.18 mmol)S H7}stadct. &

@iﬂﬁ‘MVPE%4%W.m%%i}ﬂﬂiﬂﬂﬂﬂ(%ng 0.23 mmol)9] DMF (1 mL) &Mo] F43HE
(60% MulE Ul Ak, 31 mg, 0.77 mmol)& #H7lskal, 0C7HA HE F 20w3F w3t 12(5'%@)
SES -20C7HA WSk, £3E] vE £njE WxEZeEd o 2HZ §98 HUlsklt).
CT7HA d9-330%7 wekalgieh, ole2 (5 mL)2 3Asta & (5 mb) 2 AAZAATL. & Tﬂo}cﬁ ?%—
B2 (3 X 3 mL)E F=33th. 3d e F7] €92 0.1 N 4 AEEZ 2ml) 2 95 @2 )= AFSH
Az (MgSo) 2 sFssict. e Fd4 29 A=2vtE a9 (EtOAc:#4t = 2112 )2 AAlshe,

Al 7391 WC-o] AFC(ONH-2- & (77 mg, 72%)S AATh. [alp24 = +83.3 (c 2.24, CHCl3); mp 108-110

T; IR (8F2 ¥E) 2939, 2875, 1716, 1677, 1626, 1579, 1435, 1096, 1054, 1011, 733 cm-1; 1H NMR (400
MHz, CDCl;) & 8.91 (bs, 1H), 8.60 (d, J = 5.2 Hz, 2H), 6.94 (t, J = 4.8 Hz, 1H), 5.30 (s, 1H), 5.18

(s, 1H), 4.22 (m, 2H), 2.97 (m, 1H), 2.67 (septet, J = 7.2 Hz, 2H), 2.33-2.10 (m, 4H), 2.01-1.14 (m,
26H 1.29 9 1.24414 s 23), 0.97-0.80 (m, 14H J = 6.0 Hz%l 0.92, J = 6.4 Hz<l 0.90, J = 5.2 Hz<l
0.84 2 J = 4.8 HzQl 0.83914 d 2%); 13C NMR (100 MHz, CDC13)§ 178.4, 174.6, 158.1, 157.4, 116.1,
103.1, 103.0, 88.6, 88.5, 81.1, 80.9, 74.8, 73.4, 52.3, 52.3, 44.5, 44.5, 44.4, 44.3, 37.3, 37.2,
36.5, 36.4, 34.4, 33.1, 32.2, 30.1, 30.0, 26.0, 26.0, 24.8, 24.7, 24.6, 24.5, 20.1, 20.9, 13.1, 12.9;
HRMS (FAB) CssHsoNsOg [(M + H)+] AlAE2] 698.4017, 2% 698.4038.

2 < ro ot o
o[o
l

‘H

WC-o] & K-C(ONH-5-H E&}= 314

At Art Art  Art
Ol ARE S22 X E A NMM
N - _<N\
OH = 07 N— 1
o H2N—</N’|'|\l ™
N H

-15 CollA ¥ A-Eg22F (144 mg, 0.23 mmol)e] THF (2 mL) &9o) AwWER=ZZH (NMM, 51 b, 0.46
mmol) E o]ARYE SRR EAF (36 ul, 0.28 mmol)S FH7FSFATE. 30 ¥, 0C=E dl$31, 5-oMHHEZHE
(39 mg, 0.46 mmol)®] DMF (1 mL) &H& o] &AM Hrlalgivt. W& A2o= i, 647t W%}%iﬁk
o2 (4 nL)E AFstAL, & (4 nb)E AAAZT. & FEte], 55 JdHE 4 X 3 )= FE33T.
g 22 7] S48 d5E AFsn, AFX (MgS0) F O FFIAT. MAE ZH4 23 A2viEIY
(EtOAc: Ak = 1:12 &) AAste], WA zQl WC-o] AHCONI-5-HEe= (127 mg, 80%)E LA}
[alp24 = +49.2, (c 2.09, CHCI3); mp 109-113 C; IR (8k2> HE) 2922, 1684, 1595, 1378, 1126, 1050,

1011, 754 cm-1; 1H NMR (400 MHz, CDCl;) &13.51 (bs, 1H), 11.33 (s, 1H), 5.32 (s, 1H), 5.15 (s, 1H),

4.19 (m, 2H), 2.99 (m, 1H), 2.69 (dg, J = 14.4, 7.2 Hz, 1H), 2.62 (dq, J = 13.6, 6.8 Hz, 1H), 2.22 (m,
3, 2.00-1.72 (m, 9H), 1.66-1.10 (m, 15H 1.27<14 s %), 1.08 (s, 3H), 0.98-0.78 (m, 14H J = 6.4 Hz
Q1 0.92, J = 6.0 HzQl 0.91, J = 7.6 Hz) 0.84 2 J = 8.0 HzQl 0.82414 d 2£3}); 13C NMR (100 Miz,
CDCl3) & 176.8, 150.2, 103.5, 103.2, 89.0, 88.0, 80.9, 80.8, 76.2, 72.3, 52.3, 52.1, 45.0, 44.5,

44.2, 37.4, 37.2, 36.5, 36.2, 34.3, 33.2, 32.8, 30.1, 30.0, 25.8, 25.5, 24.8, 24.8, 24.6, 24.5, 20.1,
20.1, 13.3, 12.8; HRMS (FAB) CasHlsuNs0o [(M + H)+] AlAFA] 688.3922, AZ%] 688.3926.
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RO-©] 22 4--C0-E}- -3

Art  Art Art  Art
EDC, HOBT
5 - O\\S/OH
“ OH N X
7 (@) N @]
(@) OH H2N’A\V/S\3 H

0ColA A=x DIF (3 mL) T2 HlA-Eg|SAak o]=FA] (50 mg, 0.08 mmol) &9l AN-(3-t]v|Ron| -T2 3)-

N'-gd7tRteln| = slrastE (EDC, 16 mg o 08 mmol) 2 1-3|==2AWlxEzo}Z (HOBt, 22 mg, 0.16
mmol )& FH7Vslar 3087 wwkelich. Wk S 25ColA o utsidch. e (13 mg, 0.11 mmol) 2
EtsN (161 g0, 1.16 mmol)S H7}sta 24,\]1_} ﬂﬂﬁ}%‘t}. g EFES ol EAE (30 nL)E 343tal, IN

HCI (3 x 10 mL)E AlHg & NgSO, =8t o3 ¢ AT 5% &, E Ed4 29 A=vEay
3 TAQ RO-0| 2F-CO-EF9-3 (15 mg, 27%) 3FES A},
CH.Cl,:MeOHS] Ry 0.10 = 5:1; IR (gF& TWE) 2088, 2875, 1730, 1410, 1375, 1166, 1086, 941 cm-1; 1H NMR

MD

(CHClo:MeOH = 7:1 to 1:1)E AHAst, F7

(400 MHz, CDCl3) & 7.45 (bs, 1H), 5.30 (s, 2H), 4.45 (bs, 1H), 4.10 (m, 2H), 3.76 (m, 1H), 3.60 (m,

1H), 3.15 (m, 2H), 2.68 (m, 2H), 2.54 (m, 1H), 2.32 (m, 2H), 2.20 (m, 1H), 2.02 (m, 2H), 1.87-1.65 (m,
8H), 1.52-1.15 (m, 16H), 0.98-0.77 (m, 15H); 13C NMR (100 MHz, CDC;3) §&178.2, 102.5, 102.3, 89.5,

88.5, 80.5, 80.1, 74.4, 72.2, 56.2, 52.5, 52.0, 44.0, 43.8, 42.0, 37.9, 37.2, 36.6, 36.5, 34.5, 31.6,
31.4, 30.5, 30.3, 26.0, 25.8, 24.7, 24.5, 21.0, 20.4, 13.3, 12.7; HRMS (FAB) CullssNOpS (MtH) AAkA]

28.3680, ASx] 728.3699.

RO-0] 22 4-C(0)ProlCOOMe %3

At Art
Art  Art HBTU, EtsN
X - N0
O~ "OH N CO Me

N MeO,C

0ColH AZ dEF22de (4 nl) T BA-EgS4HE (100 mg, 0.16 mmol) & O-(HZEg o}E-1-Y)-
NN N N -HlEgE S22y JAIZF QR I AT olE (IBTU, 73 mg, 0.19 mmol) % Ez|odolyl (57 w, 0.20
mmol)& FH7Fstar, o]ojA 308-7F wukslitt, =57 mE o 2HZ (32 mg, 0.20 mmol)E H7}8FaL 12A)3F
walodth, e EIES ol EAlE (30 mL)E 3]A8kaL, 0.1 N HCl €9 (3 x 10 mL) o= AHa F MgSo,
2 Azt 43 9 1T w5 ¥, WE U4 29 a=EeEadY (4B Et0Ac = DR AA S, F
Al @ Aol RO-o]AHC(0)ProlCOOMe (64 mg, 55 %)Z LAk, AXH:EtOAc = 2:1914 Ry 0.40; IR (8k2 TE)
2980, 2870, 1755, 1710, 1440, 1370, 1185, 1095, 940 cm-1; 1H NMR (400 MHz, CDCls) & 5.33 (s, 1H),

5.14 (s, 1H), 4.60 (dd, J = 8.0, 7.8 Hz, 1H), 4.07 (m, 2H), 3.82 (m, 2H), 3.67 (s, 3H), 2.95 (t, 1H, J
12.0 Hz), 2.76 (m,2H), 2.42-2.31 (m, 3H), 2.15 (m, 1H), 2.04-1.71 (m, 8H), 1.68-1.52 (m, 4H), 1.50-
1.10 (m, 16H), 0.98-0.77 (m, 16H); 13C NMR (100 MHz, CDCy;) 6180.5, 173.2, 103.0, 102.9, 88.6, 83.4,

80.4, 80.2, 74.4, 72.6, 59.8, 56.2, 52.1, 51.8, 50.8, 44.3, 43.8, 43.0, 42.1, 37.7, 37.1, 36.4, 35.2,
33.1, 31.4, 31.2, 30.5, 30.3, 26.0, 25.8, 24.6, 24.4, 23.8, 21.7, 21.5, 20.4, 13.0, 12.8; HRMS (FAB)
CyollgoNOy; (M+H) AlAER] 732.4245, A=X] 732.4240.,

RO-©] A F-C(0)NH(CH,),-1-0] " = 3+

Art  Art
Art - Art EDC, HOBT

AN o N/A\/”\N/§ﬁ
07 oH HoN N\;? N \l
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0CoA YZFE22H e 3 L 59 H|2-Eg At (50 mg 0.08 mmol) gMo] N-(3-T)H|Eoln) -3 23] )-N '~
gdotrrjoln= A3 48%E (EDC, 19 mg, 0.10 mmol), Eddolwl (57 w, 0.20 mmol) L 1-3|=2AHl%
Eglo}E (HOBt, 13 mg, 0.20 mmol)S H7bahar, 101*1 3013t ARkt 3-ofvmx 2 oWk (20 w,
0.17 mmol)& WHS-Eo| Hrlstar 12/\17P WHkSEA T, HhS EFES ofAEAME (10 mL)E S|k, 0.1 N
HCl &< (3 x 5 mL)o=2 Mg §, 7x( MgSo) st 3 H g 55 &, x5 4 24 2=20E
T3] (CHCly: MeOH = 20:1)% AAsle], FAE L] RO-0]AFC(0)NH(CHy)o-1-°] 7| = (35 mg, 60%) = LAtt.
CHClo:MeOH = 10:191A4 Ry 0.30; IR (gF& &) 2992, 2873, 1735, 1420, 1355, 1145, 1075, 935 cm-1; 1H
NMR (400 MHz, CDCls) & 8.20 (s, 1H), 7.18 (s, 1H), 7.15 (s, 1H), 6.22 (t, J = 8.8 Hz, 1H), 5.29 (s,

1H), 5.24 (s, 1H), 4.15 (m, 4H), 3.26 (m,2H), 2.72 (m, 1H), 2.62 (m, 1H), 2.49 (m, 1H), 2.32-2.11 (m,
3H), 2.04-1.71 (m, 8H), 1.68-1.42 (m, 4H), 1.40-1.15 (m, 16H), 0.98-0.77 (m, 15H); 13C NMR (100 MHz,
CDCi3) & 179.5, 146.1, 130.2, 125.5, 103.1, 102.8, 89.6, 88.7, 80.5, 80.2, 73.4, 72.4, 56.6, 52.3,

51.9, 48.2, 44.3, 43.7, 42.2, 41.2, 37.8, 37.0, 36.5, 36.2, 34.1, 33.1, 31.3, 31.1, 30.7, 30.4, 26.1,
25.9, 24.7, 24.4, 21.1, 20.5, 13.1, 12.5; HRMS (FAB) CyHs:NsOy (M+H) AXEX] 727.4408, ASX] 727.4402.

SS-0] A& ¥--C(0)NH-TB 343

A%jm EDC, HOBT At Art
07 “oH J< tﬁ J<
HoN o B

obz Tzt @71 A, vy wirb AR 20 m A4 Hxw I FTaAs HA-ES (50 ng,
0.10 mmol) .2 %31 2.0 mL M2 SHFE CHLloll &AAT. Zet2aE 0 T2 YA 72, 1-3-(5uE
olul ) Z 2 d)-3-oestH o= 54352 (EDC, 23 mg, 0.12 mmol, 1.5 eq.) ¥ J=ZAdxETolZE
(HOBT, 16 mg, 0.12 mmol, 1.5 eq)S Z}z} H7}ekqict. E3ES 247F m kst tert——‘?—%‘ﬂ-m (0.020 me,
0.19 mmol, 2.5 eq.) % Eﬂﬂl%om (0.040 m¢, 0.58 mmol)S 0CoA WHg-Eo] Wi, Hof wwtahir A2
o HA st WS 10 m THTE HUbet] WAL, EFES AsiiEdA (5 mL)ol A7re He o3
7] ot ¥k, E¢ES d3Wdd (3 x 30 nL) o2 FEEPT. ) 2 S &5 5ml) 2 95 (5
mL) = MHFL, NaSO,= 2 2 o3siiitt. AAES A %%6}0%, ZANES du, ZAPES ZA4
7y AzetEaHy (A F 50% ofMELYER §E])2 AHAst T3 1AQD SS-o] AF-C(0NH-TB (58
mg, 88%)S AU [al25, +85.3 (¢ 1.00, CHCly); IR (§F ZE) 3404, 2954, 2875, 1668, 1512, 1453,

1377, 1225, 1126, 1094, 1051, 1011, 940.5, 878.2, 753.9 cm-1; 1H NMR (400 MHz, CDCl;) & 5.82 (s, 1H),

! dﬂ

5.26 (s, 2H), 4.14-4.10 (m, 1H), 4.09-4.00 (m, 2H), 3.18-3.13 (m, 1H), 2.93-2.95 (m, 1H), 2.77-2.66
(m, 2H), 2.36-2.24 (m, 3H), 2.12-1.94 (m, 3H), 1.89-1.71 (m, 5H), 1.65-1.56 (m, 3H), 1.53-1.41 (m,
5H), 1.39-1.30 (m, 18H, 1.37, 1.35 ¥ 1.32914 370 A= *38), 0.94-0.90 (m, 8H), 0.84-0.79 (m, 6H);
13C NMR (100 MHz, CDCls) & 174.4, 103.4, 103.3, 88.23, 88.22, 81.13, 81.03, 76.55, 74.55, 60.27,

52.57, 52.49, 51.08, 45.23, 44.70, 44.68, 37.33, 37.14, 36.48, 36.39, 34.45, 33.22, 32.39, 30.21,
29.91, 28.64, 26.20, 26.10, 24.74, 24.65, 24.55, 24.50, 20.18, 20.16, 13.59, 13.15; HRMS (FAB)
CaglliNOGH+ [MAH] A|AFX] 676.4425, AZ=X] 676.4411.

SS-o] & 4--C(0)NH(CH;) sN(morph) A

At At EDC, HOBT o (\
> 0
(\O 0 N/\/N\)

¥ e HZN/\/N\) H

2, vhadgebh g s AxE 20 e ¥ EEkaaE W A-ESAE (50 mg,
CHCLOl 3iAZATE. olojA, Fet~as 0C2 WAA7IaL, 1-
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(B-(gugotr ) T 2 9)-3-o & 7lH rjoln| = d3sl=43tE (EDC, 23 mg, 0.12 mmol, 1.5 eq) % S| =FA|HZE
Ego}l& (HOBT, 16 mg, 0.12 mmol, 1.5 eq)= Z}ZF H718}H . E3ES 2A17F wakstsitl. 0Tl A 4-(2-of
noe)®E2ZY (0.030 mL, 0.19 mmol, 2.0 eq) & EtsN (0.040 mL, 0.58 mmol)& WkEol H7}slar, Ao
A shHA Hop wukslith, whS =74 10 nLE JAA 7|, EFES Jddd (5 L)JJr A 28 o
7] ¢tell ¥, EFES F3ivdd (3 x 30 mL) o2 FE33 El
(5 mL)& Al3FL, Na,S0,2 AZx3 3 oA3snt. A3ES AF
29 (oFAEAL e Fo] e 59%2 &8])E At FAHE 1Al SS-0] AF-C(0)NH(CHy) oN(morph) (58
mg, 82%)S AArt. [al25, +130 (¢ 0.40, CHCl;); IR (gF& HE) 3589, 3307, 2937, 2861, 1662, 1525,
1532, 1449, 1367, 1140, 1045, 1000, 914.2, 873.1, 726.2 cm—-1; 1H NMR (400 MHz, CDCl;) & 6.23 (s, 1H),

5.28 (s, 1H), 5.20 (s, 1H), 4.07-4.03 (m, 2H), 3.69 (s, 4H), 3.39-3.27 ( m, 4H), 2.77-2.64 (m, 2H),
2.48-2.45 (m, 3H), 2.35-2.22 (m, 2H), 2.02-1.94 (m, 1H), 1.91-1.73 (m, 6H), 1.68-1.59 (m, 3H), 1.45-
1.15 ( m, 17H, 1.38, % 1.359014 2701¢] A== 23, 0.98-0.92 (m, 8H, J = 6.4 Hz% 0.94 ppmell A d, J =
6.4 Hz<l 0.91 ppmell Al d 23%), 0.84 (d, J = 7.6 Hz, 3H), 0.81 (d, J = 7.6 Hz, 3H); 13C NMR (100 Mz,
CDCl3) & 175.4, 103.4, 103.3, 88.40, 88.20, 81.09, 81.02, 76.53, 74.45, 66.89, 60.29, 56.96, 52.59,

52.43, 44.76, 44.56, 37.35, 37.09, 36.50, 36.43, 35.92, 34.46, 34.41, 32.83, 32.63, 30.13, 29.94,
26.18, 24.75, 24.69, 24.56, 24.43, 20.97, 20.16, 20.15, 14.13, 13.62, 13.13; HRMS(FAB) CyoHsNoO1oH+

[M+H] A2FX] 733.4639, 223 733.4653.

SS-0] 4= ¥--C(0)NH-morph 4

At Art At Art
EDC, HOBT
—
0% “oH HNT™ 07 N
L )

ob2 FAdzt A Awh, wiadiguirh AEE 20 m A4 Az FF Eeaas wz-ES2E (50 ng,
0.10 mmol) o2 A3, M= ZFE CHCl, 2.0 meoll A AT olojM, Z8~aE 0CE WY4A 71, 1-
(3-(gWgoln )z 2 3)-3-o&rtrto|n = d54543t%E (EDC, 23 mg, 0.12 mmol, 1.5 eq) @ S|=EXHZE
Ego}E (HOBT, 16 mg, 0.12 mmol, 1.5 eq)S 27 H7letSivh. Z3F=& 2A13F wwbakqlch. R2E9 (0.042
ml, 0.49 mmol, 5.0 eq)S 0Co|A ¥r&o] Hrtsta, ALo] A shHA Hof wukslglt). WheS Z=F4 10
e Hrbslel AAA 7|, G3|Ee (5 pL)o® B o372 d3dcrk, E8E2e Az (3 x 30 m
Loz F=au. 3 e F2ES 5 G m) 2 g5 (5 m)E A H3FAL NapS0, &7 Ax o7kslgv), o

< AF 553, RANES U4 24 EEH}EZPMJ (3A2F %91 50% oM EAE R &) & A s}
, FAE 1Al SS-0] AK-C(0O)NH-morph (48 mg, 72%)< &Ac}t. [al25, +124 (¢ 1.00, CHCls); IR (gk&
HE) 2952, 2874, 1630, 1447, 1378, 1240, 1119, 1094, 1050, 1013, 938, 878, 827, 752 cm-1; 1H NMR (400
Mz, CDCly) & 5.24 (s, 1H), 5.13 (s, 1H), 4.02-3.97 (m, 1H), 3.89-3.72 (m,4H), 3.69-3.53 (m, 5H),

3.69-3.53 (m, 1H), 3.04-2.99 (m, 1H), 2.74-2.65 (m, 2H), 2.34-2.12 (m, 3H), 2.05-1.93 (m, 3H), 1.87-
1.13 (m, 23H, 1.36, % 1.359014 2709 A== £3), 0.93-0.88 (m, 8H, J =6.4 Hz¢l 0.92 2 d at J = 6.4
Hz 0.890A d %3%), 0.82 (d, J = 7.6 Hz, 3H), 0.78 (d, J = 7.6 Hz, 3H); 13C NMR (100 MHz, CDCl;) &

174.6, 103.5, 103.4, 88.07, 87.84, 81.12, 80.88, 77.21, 74.51, 66.68, 66.45, 52.58, 52.52, 46.60,
44.81, 44.76, 42.35, 37.66, 37.36, 37.08, 36.40, 34.50, 34.46, 33.95, 33.76, 29.91, 29.64, 26.11,
26.07, 24.838, 24.65, 24.57, 24.44, 20.20, 20.13, 13.69, 13.33; HRMS(FAB) CasllsgNOyH+ [M+H] AAFA]

690.4217, A Z2] 690.4231.
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1S

L

SS-0] 2 F--C(0)NH-3] &

1::01'
O

Art  Art
EDC, HOBT i

R

otz FMy A A, vlauvguiyl AFE 20 m Ak AFRE 38 ZHAAE HA-E2AE (50 ng,
0.10 mmol) & AL, 2.0 uL MZ FFH CHCLOl &aA AT, ololX, ZetxaZE otz Ydstx, 1-
(3-(Hmgetn )z 2 g)-3-o| &7t r]oln = st 43He (EDC, 23 mg, 0.12 mmol, 1.5 eq) B 3|=FA %
Ego}= (HOBT, 16 mg, 0.12 mmol, 1.5 eq)& Z+7t H7bsldct. EES 2417F wHkslgith, I=8E (0.041
ml, 0.49 mmol, 5.0 eq)& 0ColA] WF&Eo] Hrlela, A&o] 52 stux Hof mykalgitt. 10 W EFTS
?47%}04 WS IAAZIL deidEd (5 mb) o2 FE AFAVE AFATG. EFES dEd (3 x 30 m
Doz FE. dd 2 FEES & 6 w) 2 95 &9 6 )= AHsta, pEFOR Ax,
AR, ATRES T 53 i*ﬁ*é%% 4 29 aznEIRY (A4 F oMAEAE 5092 &
D2 AASIY, FAHIY 1z F-C(ONH-T & (46 mg, 71 ®)= k. [al25 +110 (¢ 0.90,
CHCly); IR (kS TE) 2047, 2871, 1624, 1445, 1380, 1127, 1093, 1053, 1007 cm-1; 1H NMR (400 MHz,

ﬂl

CDCl3) & 5.29 (s, 1H), 5.17 (s, 1H), 4.12-4.02 (m, 1H), 3.95-3.91 (m,1H), 3.72-3.69 (m, 2H), 3.60-

3.54 (m, 1H), 3.34-3.28 (m, 1H), 2.91-2.86 (m, 1H), 2.79-2.64 (m, 2H), 2.36-2.23 (m, 3H), 2.03-1.54
(m, 8H), 2.03-1.58 (m, 8H),1.51-1.13 (m, 15H, 1.37, 2 1.33¢14 2709 AZH &), 0.94-0.79 (m,
14H); 13C NMR (100 MHz, CDCly) & 174.1, 103.4, 103.2, 88.24, 87.71, 81.25, 81.02, 77.21, 74.83,

52.73, 52.52, 46.68, 45.81, 44.96, 44.78, 41.04, 37.41, 37.02, 36.45, 36.43, 34.58, 34.47, 33.72,
33.64, 30.08, 29.93, 26.16, 26.09, 25.85, 24.81, 24.77, 24.62, 24.42, 24.30, 20.22, 20.18, 13.77,
13.34; LRMS(FAB) CuglsoNOyH+ [M+H] AIXFX] 674.5, AZX] 674.5.

§§-0] A F--C(0)NH-C(CH;),~Ph &+43

At Art EDC, HOBT Art - Art

X, e L

ob2 FAzt A Awr, wiadgeih AEE A4 dzd 20 w5 Eeaas wa-E St (50 ng,
0.10 mmol) o2 A-3, 2.0 mL A2 ZFHE CHLlLol &3AIFTE. olojA], E8t23E 0CE Y473, 1-
(3-(gWgoln )z 2 3)-3-o&ytrhto|n = d5543t%E (EDC, 23 mg, 0.12 mmol, 1.5 eq) @ S|=EXHZE
Eg]olZ (HOBT, 16 mg, 0.12 mmol, 1.5 eq)S Z+Z} H78kith. E3HES 2417 wukedv). Fdobwl (0.071
mL, 0.49 mmol, 5.0 eq) = 0ColA W&ol Hrlsta, Aol HA st Hok wwkelsich. veS 10 L 5
ol Arbeled JAAAZIa, A3fdEd (5 nL)o 2 8 3] ¢to g F4drt. EIES A3dEd (3 x
30 ML) o8 FEEUT. Iy Be FEES 2 Gal) 2 E58d9 G m)o® AFHE L, NaSo, 02 Ax, o
3ttt AYRES JAF FFHI ZAHES U4 29 ARy (A F 256 oMAEAER &
2= AASt FAY 1Al SS-0]AF-C(0NH-C(CH;3).~Ph (57 mg, 80%)S AU}, [al25, +93.3 (¢ 1.65,

CHClz); IR (8F2 #E) 3379, 2940, 2875, 1667, 1509, 1446, 1374, 1102, 1052, 1009, 751.4 cm-1; 1H NMR
(400 MHz, CDCly) & 7.56-7.49 (d, J = 17.6 Hz, 2H), 7.31-7.27 (t, J = 7.6 Hz, 2H), 7.21-7.16 (m, 1H),

6.36 (s, 1H), 5.30 (s, 1H), 5.25 (s, 1H), 4.14-4.10 (m, 1H), 4.05-4.01 (m,1H), 2.79-2.63 (m, 2H),
2.51-2.44 (m, 1H), 2.37-2.27 (m, 2H), 2.13-1.83 (m, 10H), 1.80-1.81(m, 24H, 1.79, 1.70, 1.41 2 1.359]
A 4709 AZH 239, 0.98-0.94 (m, 8H), 0.84 (d, 3H, J=7.2 Hz), 0.75 (d, 3H, J =7.6 Hz); 13C NMR
(100 MHz, CDCly) & 174.4, 147.4, 128.1, 126.4, 125.2, 103.4, 103.3, 88.43, 81.17, 81.07, 76.29,

74.03, 55.75, 52.57, 52.48, 44.69, 44.67, 44.64, 37.39, 37.25, 36.54, 36.47, 34.50, 33.33, 32.56,
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30.23, 29.86, 29.69, 27.40, 26.18, 26.13, 24.82, 24.71, 24.65, 24.60, 20.21, 13.53, 13.03; LRMS(FAB)
CyallssNOgH+ [M+H] AIAFX] 738.45, A ZFX] 738.45.

=

SS-o] AF-C(ONH--=8 §H4%

O

Art  Art Art  Art
EDC, HOBT

:ZOH Lk XHM

of2 FAddt A, A, viadEubrh AE da Az 20 m 3 FEkaaE H2-ESAE (50 ng,
0.10 mmol)2& A9, 2.0 nL ME FFHA CHCL &sAHTE. o]ojA, Z23aE 0C2 YZA| 713, 1-
(3-(tHdolm ) T2 g)-3-od7lRtjo|n = A3}4A3HE (EDC, 23mg, 0.12 mmol, 1.5 eq) Z I =EA| WX
Ego}Z (HOBT, 16 mg, 0.12 mmol, 1.5 eq)& ZtZ} 71, EFES 2417 wNbslsitl. tert-S€ oyl
(0.059 mL, 0.49 mmol, 5.0 eq)S 0CoNA WrSo Hrlalar, ALo] HEE 3lHA Hof wuksllt), ¥H2S 10
= AgA7Ia, dgHEd (5 mboZ 28 A2 I3k, E3}ES AsHE (3 x 30 )2
Zslgith. ) RS FEES B Gal) 2 95 6 al)E AHsaL, NaSo,E Ax, ofetgct. o3E
TEY ZAANES U4 729 AZ2viEaY (oM EAYE Fo 5% WEEE &2)E FAS
Al SS-o] AF-C(ONH-t-F" (57 mg, 80%)& AAUTF. [al25, +89 (¢ 0.90, CHCI3); IR (9F ZEH)
3392, 2949, 2878, 1662, 1511, 1447, 1376, 1211, 1125, 1097, 1054, 1005, 918.1, 875.6, 725.2 cm-1; 1H
NMR (400 MHz, CDCls) & 5.87 (s, 1H), 5.26 (s, 1H), 4.08-4.01 (m, 2H), 2.79-2.68 (m, 2H), 2.40-2.26

(m, 3H), 2.16-2.26 (m, 1H), 2.03-1.94 (m, 2H), 1.90-1.63 (m, 10H), 1.54-1.39 (m, 24H, 1.45, 1.41 2
1.39014 3709 A== £3), 1.01 (s, 9H), 0.98-0.82 (m, 14H); 13C NMR (100 MHz, CDCl;) & 174.2, 103.4,

103.3, 88.29, 88.25, 81.17, 81.08, 76.23, 74.70, 55.37, 53.00, 52.64, 52.61, 44.95, 44.80, 37.38,
37.30, 36.56, 36.48, 34.64, 34.55, 33.33, 32.56, 32.26, 31.64, 31.56, 30.18, 29.97, 28.53, 28.15,
26.25, 26.20, 25.25, 24.86, 24.74, 24.60, 20.25, 20.23, 13.62, 13.28; LRMS(FAB) CyullsgNOgh+ [M+H] AAFA]

ENC

mL
=

1z
R e
I ol

12 o

732.49, AZFX] 738.49.
ASK-0] A2 F-C(0)NHE &) A T] o} 7l -4 2k A
Al't Al't ART O ART
EDC, HOBt, TEA H
» NH N
HO 6] 1,12-': H Al orel ART \6%2 0 ART
25 nl T utg ZgA3E " A-Eg &2k (81 mg, 0.13 mmol)e] ¥4 tEFRR2dEr (5 nl) fdo=
AL}, 1-(3-(gegolr ) L2 H)-3-drlr]oln= As45A3E (EDC, 100 mg, 0.52 mmol, 4.0 eq.) 2
S =FA M ZEolZE (HOBt, 20 mg, 0.14 mmol, 1.1 eq.)S &N H7}et3dc). 2 nl F4 UEFEEMES =
g BHHe A7) ek FrlE Hrrstan, 9 EFES 1, 12-Tdadobyl (13 mg, 0.06 mmol, 0.5
eq.) @ Egogoldl (73 40, 0.52 mmol, 4 eq.)o.Z A sta, TLC BAlo] & B4 4As 2HE e
T AI710 15A17E Aol mitslgitt. & (10 mb), TEAF YEF ¥3F $89 (10 nb) 2 Asided (10
nL) S HESEo Hrteldicth. #7] EdS dgdEd (3 x 20 nL) o2 FE3F3, #Bx (MgSo,) 2 %3}
of, AA Mo :mAE LUt A 29 azvtEads (A2 5 40% EtOAc €)= AAlske] WA 3132
—C(O)EH AT ol -4ZRZ AT} (74 mg, 83%): [U], = + 32 (CHCls, ¢ = 0.60); mp = 91-

of!
off

93C; IR (8> ¥E) 3330, 2922, 2860, 1655, 1524, 1446, 1373, 1186, 1112, 1050, 1010, 915, 725 e
I NIR (400 MHz, CDCl3) & 5.88 (t, J = 4.0 Hz, 2H), 5.27 (s, 2H), 5.22 (s, 2H), ), 4.11-3.97 (m, 4H),

3.29-3.09 (m, 4H), 2.76-2.59 (m, 4H), 2.55-2.45 (m, 2H), 2.40-2.20 (m, 4H), 3.21 2.16-2.09 (m, 2H),
2.05-1.90 (m, 5H), 1.90-1.70 (m, 11H), 1.68-1.56 (m, 7H), 1.54-1.31 (m, 27), 1.29-1.10, (m, 25H),
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0.96-0.80 (m, 271); C NMR (100 MHz, CDCl;) & 175.5 103.3, 103.3, 88.5, 88.3, 81.2, 81.0, 74.0, 52.5,
52.4, 44.7, 44.5, 44.4, 39.8, 37.4, 37.2, 36.5, 34.5, 32.9, 32.7, 30.2, 30.2, 29.9, 29.6, 29.4, 29.3,
97.1, 26.1, 26.1, 24.8, 24.7, 24.6, 24.5, 20.2, 13.5, 13.0; HRMS(FAB) m/z CaHiN:Ois (MHI) AAER]
1405.9240, A5%] 1405.9091.

ASR-0] 4=%--C(0O)NHSO:PhN, &3

Art  Art

EDC, HOBt 0

_— II

AT /S 2
07 SoH =WEOo0E (')'

HlA-Eg 24 (50 mg, 0.08 mmol), N-(3-tdWdoln] = 23)-N'-oa7lut]e|n= Js}4=43E (EDC, 19
mg, 0.10 mmol) % 1-3| =AM FZEol= (HOBt, 13 mg, 0.10 mmol)S ofE 197]3le] DMF (5 mL)o] 7}
3hal, 3AIZF Ao wHkEtt. & ukdolr]|= (56 mg, 0.32 mmol)E DMF (5 mL)ol &3A]7]aL, Nal (8 mg,
0.30 mmol) & H7FsIQItt. o} & AE HLoA AgelE &3t vhEEe H7Fseltt. iéok AL-o A ugkakgl
o}, WEES EtOAc (10 mL)E 3A3sta, WS/ (10 m)E 0ColA AAZAIAY. 7152 EtOAc (3 x 10 mL)
2 FEIAT. 715 NgSo.E Az, o3 A EF3Y. 2ALES 94 %‘.ﬂﬂ’é] A A2vlED

23.3

) (A F 40% EtOAc) = AAske], S 31491 ASR-°] 245-—-C(0)NHSOPhNH, (26 mg, 41%)S LA, [alp

XE
N

+60 (¢ = 0.08, CHCl3); mp = 125-133 C; IR (8F> TE) 3476, 3378, 3246, 2953, 2876, 1714, 1632,
1596, 1504, 1453, 1378, 1343, 1190, 1166, 1089, 1051, 1010, 913, 878, 829, 733, 678 em; H NMR (400
MHz, CDCl;) & 9.22 (s, 1H), 7.86-7.84 (d, J = 8.4 Hz, 2H), 6.66-6.64 (d, J = 8.4 Hz, 2H), 5.23 (s,
1), 5.15 (s, 1H), 4.31-4.27 (m, 1H), 3.80-3.75 (m, 1H), 2.64-2.49 (m, 3H), 2.35-2.22 (m, 2H), 2.08-

1.95 (m, 2H), 1.95-1.80 (m, 3H), 1.78-1.12 (m, 25H), 1.00-0.83 (m, 8H), 0.82-0.68 (m, 6H); “C MR (100
MHz, CDCl;) & 174.6, 151.2, 130.9, 127.1, 113.6, 103.4, 103.0, 100.8, 99.2, 89.6, 88.7, 81.1, 80.9,

73.4, 72.8, 52.2, 52.0, 44.4, 43.8, 43.6, 37.4, 37.3, 36.6, 34.5, 34.3, 32.7, 32.4, 30.3, 29.8, 26.1,
26.0, 24.8, 24.7, 20.1, 20.1, 12.7, 12.4; HRMS (FAB) m/z CyHsoN:011S (D’ AR 775.3840, A S
775.3841.

AU-°] 2~ F--C(0)NHCH; &4

Art  Art Art  Art

_EDG, HOBt
NHZMe &
HN
\

B A-E A (39 mg, 0.06 mmol)S o}l2 FX49 vlauvgnlrt = 28 AZE 10 il T2 ve S8~

AN A CHLl, (1.5 mL)ell &siAIH Y. 1-(3-(HuEoln| ) T2 3)-3-o&7lHrolu| = As4431E (EDC, 18
mg, 0.10 mmol) ¥ 1-3|=EAMZEeo}Z (HOBt, 13 mg, 0.10 mmol)< H7}slich. 1A &, TLC7F o] &%
E]224Fo] HOBt dlAHIZE ASEASS YERATE. o] Ao, THF F9 wWEoldl (2.0 M, 0.096 mL, 0.19
mmol)& FH7FskaL, WHES 3AIZF ST NFSS ASIYEE Estegdor XAHAT| L, F77] 5}5‘“% <
gugd (1 x 10 nL) o8 F%3 & ol EAE (2 x 10 nL)E FE39tt. §715S oy es A
Z3sta, o3 FEF3AT. 2ANES Ay A=2vEay (4 F 50% EtOAc) = GAsle] A —Mﬂ?l AU-9]
ZR-C(0)NHCH; (28 mg. 72%)< ATk, [al, = 496 (¢ = 1.4, CHCly); IR (SkS ) 3353(w). 2947(s),
2880(m), 1654(s), 1529(m), 1461(m), 1413(w), 1365(m), 1278(w), 1258(w), 1201(m), 1201(m), 1181(m),

1114(m), 1094(s), 1046(s), 988(s), 950(w), 940(m), 921(w), 882(m), 834(w), 815(w), 757(s); ' NR
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(400MHz, CDCl3) & 6.02 (m, 1H), 5.28 (s, 1H), 5.22 (s, 1H), 4.11-4.07 (m, 2H), 2.78 (d, 3H, J = 4.8

Hz), 2.75-2.69 (m, 1H), 2.69-2.62 (m, 1H), 2.58-2.51 (m, 1H), 2.36-2.27 (m, 3H), 2.17-2.08 (m, 1H),
2.04-1.97 (m, 2H), 1.93-1.74 (m, 5H), 1.66-1.52 (m, 4H), 1.51-1.43 (m, 4H), 1.42-1.36 (m 1.39 % 1.38

AlA A==E 2%, 6H), 1.35-1.18 (m, 5H), 1.01-0.89 (m, 8H), 0.87-0.79 (m, 6H); “C MR (100MHz,
CDCl;) & 176.4, 103.5, 103.3, 88.9, 83.3, 81.2, 81.1, 76.3, 73.2, 52.6, 52.3, 44.7, 44.4, 44.0, 37.5,

37.2, 36.6, 36.5, 34.5, 34.4, 33.0, 32.7, 30.2, 30.0, 26.5, 26.1, 26.0, 24.9, 24.7, 24.6, 24.5, 20.2,
20.1, 13.5, 13.0; HRMS (FAB) m/z CasllieNOy QD' A1AEX] 634.3955, A1Z3%] 634.3921.

WC-0] 25-C(0O)NH-AQ &4

Art  Art
it A EDC, HOBt
NS
O N NH
07 0OH HoN">"NH H
=
=z |
| -3
- N cl
N Cl

v 2~-Eg] Akt (66 mg, 0.11 mmol)2] CH.Cl, (2 mL) SHoll W (3-tHEoln| -2 2 )-N'~o| & 7} 1 ] o] n| =
As}4=23+E (EDC, 25 mg, 0.13 mmol) @ 1-3|==A|MlzEgo}Z (HOBt, 17 mg, 0.13 mmol)S FH7}elm AL
oA 1AIZE wkelglth, Whg-Eof M(?—%ii—ﬂ%%—zl—%)—ziﬂ—l 3-T]obl (38 mg, 0.16 mmol) 2 Ego]
golnl (30 w, 0.22 mmol)S H7lstar, &8 16A12F wkselth. & (2 mb)E JAAGA AT, S5 st &
& EtOAc 3 X 2 nb) o2 FZE3th. g e #7] &5 dx (MgS0) H sF3th. TAE &

A

Z

H AZetEaHd (EtOAcEY &2)E AAlste] WA 1A WC-o]AF-C(0NH-AQ (85 mg, 95%)= L.
[alp24 = 485 (¢ 0.81, CHCly); mp 129-133 C; IR (8k& TE) 2923, 1651, 1581, 1453, 1376, 1047, 754

cm-1; 1H NMR (400 MHz, CDCl;) & 8.47 (d, J = 5.2 Hz, 1H), 8.11 (d, J = 9.2 Hz, 1H), 7.92 (d, J = 2.4

Hz, 1H), 7.34 (dd, J = 8.8, 2.0 Hz, 1H), 6.67 (t, J = 4.8 Hz, 1H), 6.35 (m, 2H), 5.29 (s, 1H), 5.28
(s, 1H), 4.13 (d, J = 6.0 Hz, 1H), 4.10 (d, J = 6.0 Hz, 1H), 3.58-3.41 (m, 2H), 3.39-3.23 (m, 2H),
2.78 (dg, J = 12.8, 5.6 Hz, 1H), 2.65 (dq, J = 13.6, 6.8 Hz, 1H), 2.49 (m, 2H), 2.36-2.18 (m, 3H),
2.02-1.16 (m, 28H 1.36 2 1.244 s 2Z3%), 0.97-0.80 (m, 14H J = 6.0 Hz%l 0.95, J = 6.0 Hz%l 0.91, J
= 7.6 Hz1 0.87, 2 J = 7.2 HzQ) 0.820A4] d 23); 13C NMR (100 MHz, CDCls) §176.7, 151.7, 150.4,

149.1, 134.8, 128.1, 125.0, 122.6, 117.7, 103.5, 103.4, 98.4, 88.9, 88.5, 81.2, 81.1, 73.4, 52.5,
52.3, 44.9, 44.7, 44.3, 40.3, 37.5, 37.3, 37.2, 36.5, 36.4, 34.5, 34.4, 34.0, 32.6, 30.6, 30.3, 30.0,
27.8, 26.2, 25.8, 24.9, 24.8, 24.6, 24.4, 20.2, 13.6, 13.0; HRMS (FAB) Cuells:CIN:Og [(M + H)+] AIAEA]

838.4409, A=x] 838.4430 (3}8tH oz ALV 4, 7-T)F 2259 9 1, 3-Toln| I 2R o 2Ry By
Aatell whe} A|zZ¥: Madrid, P. B.; Wilson, N. T.; DeRisi, J. L.; Guy, R. K. J. Comb. Chem. 2004, 6,
437).

WC-1,3-tJo}l A

cl HN/\/\HJ\
cl e J\ cl N
| P + HzN/\/\N —_— | P
N H N
WC-1,3{|0t8l
4. 7-t)Z 22 A= (500 mg, 2.52 mmol) L N-o]AZRZ-1 3-ZTaEyr]olwl (1.00 g, 8.61 mmol)d] EFES
Ao M3 7Fdste] 165C7F HA stS k. 5 ZAskel 6A17F aukekith, ojojA, WMSES HLow
WA 7] 3 50°Coll A 7F(ca. 0.1 mmHg)8lol] 3wk AES A AT FALS 10% NaOH (40 ml) & &
BHAIZIAL, CHCL, (5 X 30 mL)2 F&stgint. @) 2 f7] §o18 A% (MgS0) 2 sFAZ. A4 A A

£ EtOAcol &aiA7]aL daks H7ste] R AdA|#, WA A9 WC-1,3-t]obql (475 mg, 68%)S LAk, IR (8
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2 =E) 3227, 2964, 1583, 1366, 1138, 805 cmﬂ; I NIR (400 MHz, CDCl3) & 8.49 (d, J = 5.6 Hz, 1H),

7.97 (bs, 1), 7.92 (d, J = 2.4 Hz, 1), 7.77 (d, J = 9.2 Hz, 1), 7.31 (dd, J = 7.2, 2.2 Hz, 1H),
6.29 (d, J =5.6 Hz, 1), 3.37 (q, J = 5.6 Hz, 2H), 2.91 (t, J = 5.6 Hz, 2H), 2.84 (septet, J = 6.0

Hz, 1), 1.91 (quintet, J = 5.6 Hz, 2H), 1.14 (d, J = 6.0 Hz, 6H); C NMR (100 MHz, CDCls) & 150.2,
1506, 149.2, 134.6, 128.5, 124.6, 122.3, 117.6, 98.2, 49.2, 47.1, 44.3, 27.9. 23.1; HRMS (FAB)
ColyCINs [(M + H)'] Z12FR] 278.1419, 22| 278.1421.

WC-o] & F-C(0INIP-AQ 3

Art  Art
At fut EDC, HOBt
H |
= | N Cl
NS
N Cl

H2=-Eg S5 (79 mg, 0.13 mmol)®] DMF (1 mL) &<4o] 0CelA M(3-timdoln] -2 2 )-N'-o| &7} K]
olml= A8} AsE (EDC, 29 mg, 0.15 mmol) 2 1-3|=2A|MIFZEo}E (HOBt, 21 mg, 0.15 mmol)S #H7}sh
ar, Ao 3087 uw 6}034 gollo] WC-1,3-tlobsl (53 mg, 0.19 mmol) % Egoldolwl (36 ul, 0 26
mmol)S H7FIGITE. WREES 50TolA 72A17F wutelqivh. AdHZ (3 nl) R & (3 mb)E A3,

welete], F85& o= ( X 2nb)E FEaAT. o Ze f7] §98 B2 AAHstan, 1z (Mg504) ‘;‘
FESYC. e Fd4] 29 AzetEady] (BtoAcER &) AAste] WA 311 WC-0] &H-C(0)NIP-
)

24

AQ (46 mg, 41%)E AAt}t. [aly = 472 (c 0.50, CHCI3); mp 116 C; IR (QF2 FE) 3250, 2923, 1612,

1580, 1450, 1093, 1051, 878 cmﬂ; I NMR (400 MHz, CDCl3) & 8.48 (d, J = 5.6 Hz, 1H), 8.06 (d, J = 8.8

Hz, 1H), 7.94 (d, J = 3.2 Hz, 1H), 7.35 (d, J = 8.8 Hz, 1H), 6.59 (t, J = 5.2 Hz, 1H), 6.33 (m, 1H),
5.30 (s, 1H), 5.29 (s, 1H), 4.14 (d, J = 6.0 Hz, 1H), 4.11 (d, J = 6.0 Hz, 1H), 3.94 (m, 1H), 3.59-
3.40 (m, 2H), 3.38-3.21 (m, 2H), 2.78 (dq, J = 12.4, 6.0 Hz, 1H), 2.63 (dq, J=13.2, 7.2 Hz, 1H),
2.49 (m, 2H), 2.36-2.18 (m, 3H), 2.02-1.16 (m, 34H 1.35 ¥ 1.24914 s, J = 6.0 Hz 1.284 d 23}),

0.97-0.80 (m, 14H J = 6.0 Hz%l 0.96, J = 6.0 Hz<l 0.90, J = 7.2 Hzl 0.87 & J = 7.6 Hz%l 0.859014 d

E3); “C MR (100 MHz, CDCly) & 175.8, 151.8, 151.2, 151.0, 134.8, 128.3, 124.8, 123.2, 117.7,

103.6, 103.3, 97.9, 88.1, 87.7, 81.1, 81.0, 75.2, 72.3, 52.6, 52.5, 48.5, 44.9, 44.7, 41.6, 39.3,
38.3, 37.5, 37.4, 36.4, 36.3, 34.5, 33.8, 33.3, 31.4, 30.1, 29.9, 29.6, 26.1, 25.9, 25.0, 24.9, 24.7,

24.3, 21.9, 21.5, 20.3, 20.1, 13.9, 13.6; HRMS (FAB) CyHnCIN;Oy [(M + H)j AlLEA] 880.4879, ASZA|
880.4901.

SS-0) AF-C(0O)NH-o] A== 1A

Art  Art EDC, HOBT Art  Art

Lo T bl

ol=

rH

Z A3 A Aut, vpodEulyt A2 da Azd 20 nl 35 ZgAaE 8| A-E 2 (50 ng,
0.10 mmol) o & 91, 2.0 L M2 ZFH CHCLol &3XNATE. olojd, Zg232 0C2 WA 7, 1-
G-(du€oer )z 2d)-3-d&slir]o]n = A34A3HE (EDC, 23 mg, 0.12 mmol, 1.5 eq) ¥ 3=
Ego}Z (HOBT, 16 mg, 0.12 mmol, 1.5 eq) ﬂrﬂr A7redt. E3HE-S 2417 wukegit). o)Az zHolwl
(0 039 mL, 0.49 mmol, 5.0 eq)S 0TColA Whg-Eo] H7star, ALo] A spr Hok HPo}%E‘r. Llases

g 10 M= FAAZIA oolA HshiEd (5 nl) 2 £ o7r] o2 P73, EFES dsHdA (3 x
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<381>

<382>

<383>
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30 mL)o.2 FE3}. 3y B FEES &

~

5 9 A4 gl (5 pL)oR MAHSI, Na,SO, = 7%, o

mL)
3t ARAS AF FFste] AN ES FU4 ZE A2vtEIYT (oM EAE F 5% HEER
25

LR AA S, FAY 1A SS-0]AR-C(ONH-°]AZEF (49 mg, 76%)S AAT). p +100 (c 0.45,

CHCl3); IR (gF& I E) 3313, 2943, 2875, 1647, 1524, 1449, 1373, 1209, 1119, 1092, 1044, 1003, 934.4,

872.7, 827.0 cm ; 0 NMR (400 MHz, CDCI;) 8 5.78(d, J = 7.2 Hz, 1), 5.27 (s, 1H), 5.23 (s, 1H), 4.08-
4.03 (m, 3H), 2.79-2.66 (m, 2H), 2.41-2.23 (m, 3H), 2.20-1.58 (m, 12H), 1.51-1.11 (m, 22H, 1.36, %
1.35904 2702 42 £8), 0.94-0.90 (m, 8H), 0.83 (d, J = 7.6 Hz, 3H), 0.81 (d, J = 7.6 Hz, 3H); C
NMR (100 MHz, CDCls) & 174.6, 103.4, 88.42, 88.21, 81.19, 81.07, 77.21, 76.78, 74.41, 52.60, 52.44,
44.96, 44.78, 44.60, 41.53, 37.39, 37.15, 36.49, 36.44, 34.50, 34.45, 33.20, 32.54, 30.14, 29.97,
96.23, 26.13, 24.76, 24.70, 24.61, 24.48, 22.80, 22.23, 20.18, 13.63, 13.07; LRMS(FAB) CoHsoNOGH [M+H]
AXEA] 662.42, AZA] 662.42.

SS5-0] 2~ F--C(0)NH-Neop T4

At Art
r EDC, HOBT A Bt

j
07 OH HN K S ' N
H

otz FA A Au, viavgnirl FE Ak AR 20 ol 34 ZSHAAE HA-E2AE (50 ng,
0.10 mmol) 22 A9-1, 2.0 mL ME F7FF CHLCLol &WAIZT. olojx, 7] E8t2=aE 0CE FZ4A]7]aL
1-(3-(Hueolr )z 2 3)-3-od7tHtjoln| = dsl44skE (EDC, 23 mg, 0.12 mmol, 1.5 eq) ¥ 3|E=FA
HlzEgolE (HOBt, 16 mg, 0.12 mmol, 1.5 eq)= ZHZt A7lalich. EFES 2417 wikslgitt. v oo}
(0.041 mL, 0.49 mmol, 5.0 eq)S 0CNA W&o H7}elar, ALo] {7 3tHA Hof wwkstit). W3S
m SHTE JAAATLL, ojojA Asivddl (5 mL)o® ¥ oy stoz AHE Y. TFES ofH ELl
g (3 x 30 mb)E FE33Y. dHd RS FEANS 5 G L) 2 99 G mb)E AL, Na,S0,0.2 AZ, o
A3t AFgds T w53, 2ALES U4 ZE I=2eEaHT (4 F 50% oMAEAMdE=R

25

LR AAste], WM TS SS-0] 2F-C(O)NH-Neop (52 mg, 77 %)< Aok, [al ), +110 (¢ 0.50,

=

ES g

CHClz); IR (8F2 HE) 3338, 2953, 2870, 1664, 1447, 1380, 1212, 1094, 1011, 935.8, 877.2, 751.6 o

I NIR (400 MHz, CDCl3) & 6.11-6.08 (t, J = 6.0 Hz, 1H), 5.27 (s, 1H), 5.25 (s, 1H), 4.14-4.10 (m,

1H), 4.07-4.04 (m,1H), 3.18-3.13 (m, 1H), 2.93-2.95 (m, 1H), 2.78-2.70 (m, 2H), 2.59-2.52 (m, 1H),
2.36-2.26 (m, 2H), 2.18-2.07 (m, 1H), 2.03-1.97 (m, 2H), 1.90-1.71 (m, 6H), 1.68-1.61 (m, 2H), 1.55-
1.18 (m, 17H, 1.39 % 1.36°041 A== E£3F), 0.96-0.90 (m, 17H, 0.910]4 A= £3H), 0.85 (d, J=7.6

1

Hz, 6H), 0.82 (d, J = 7.6 Hz, 61); C NMR (100 MHz, CDCl;) & 175.7, 103.5, 103.4, 88.4, 88.2, 81.19,

81.02, 76.00, 74.53, 52.58, 52.53, 50.80, 44.83, 44.67, 44.19, 37.35, 37.26, 36.52, 36.49, 34.54,
34.49, 32.43, 31.51, 30.23, 29.77, 27.40, 26.16, 26.10, 24.89, 24.74, 24.60, 24.54, 20.23, 20.19,

13.46, 13.25; HRMS(FAB) CagllosNOGH [M+H] AIAEX] 690.4581, 22X 690.4595.
AU-©] 2=--C(O)NHCH,CH; 37

At Art Art  Art

EDC, HOBt

NH,CH,CHs o
HO
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H| A-Eg]&Aka (35 mg, 0.06 mmol)S of=2 ZEA3 wladlgnprl e 52 vlg Zekxz otol 4 CHCl,
(1.5 mL)el &aiA AT, 1-(3-(Hrdojn| ) T2 d)-3-o &R tolu= Hd3}54312 (EDC, 13 mg, 0.07
mmol) % 1-3|=E2AMEEgolZ (HOBt, 10 mg, 0.07 mmol)S FH7lstth. 1Az 3, TLC7F H]Z=-Eg L4t
o] £+A3] HOBt olxEl2Z AREASS deuider. o] A, old o}l (2.0 M in THF, 87 mL, 0.17
mmol)&  FH7bskar, WSS TLCZF HOBt ol =HZ7F £d3] 2vEASS dEpdle AlFAd 3AE St
wRksgih. RS ¥ AR wow AT, 7] StEs dsdEd (1 x 10 mb) o2 FE3 5
oM EstE (2 x 10 mL) 2 FZF3Th. 7715S Hbvtadlgo® Ax, o 9 533t =A8ES 4
8 Aty (A4 5 50% EtOAc) o= FASe], FAHE A AU-°]2-C(0)NHCHCH; (31mg, 85%)2

Al [3]1)22 = +87 (¢ = 0.68, CHCly); IR (gk& FE) 2936(s), 2880(m), 1645(s), 1558(m), 1538(s),
1521(m), 1509(m), 1442(s), 1365(s), 1278(w), 1249(w), 1210(m), 1181(m), 1133(m), 1094(m), 1046(s),
1008(s), 940(m), 872(m), 815(w), 737(s); 'H NMR (400MHz, CDCly) & 5.88 (t. J = 5.6Hz, 1H). 5.27 (s,

1H), 5.22 (s, 1H), 4.09-4.05 (m, 2H), 3.36-3.28 (m, 1H), 3.24-3.15 (m, 1H), 2.76-2.70 (m, 1H), 2.70-
2.63 (m, 1H), 2.48-2.42 (m, 1H), 2.35-2.26 (m, 2H), 2.17-2.09 (m, 1H), 2.03-1.95 (m, 2H), 1.90-1.83
(m, 1H), 1.83-1.73 (m, 5H), 1.65-1.59 (m, 3H), 1.56-1.40 (m, 5H), 1.38-1.37 (m, 1.38 ¥ 1.374 A=
@ %3k, 6H), 1.35-1.18 (m, 6H), 1.13 (t, J = 7.2 Hz, 3H), 0.97-0.90 (m, 7H), 0.86-0.80 (m, 6H): C
NMR (100MHz, CDCl;) & 175.5, 103.5, 103.4, 88.7, 88.3, 81.3, 81.1, 76.6, 73.8, 52.6, 52.4, 44.8,

44.5, 44.5, 37.5, 37.2, 36.5, 34.6, 34.5, 33.8, 33.2, 32.7, 30.2, 30.0, 28.9, 26.2, 25.3, 24.9, 24.8,
24.7, 24.6, 20.2, 20.2, 14.5, 13.6, 13.0; HRMS (FAB) CuHzeNOy AlAEA] 648.4112, ASX] 648.4123.

AU-°] 2= 5--C(0)NHCH,Cyc-Hex A

Art  Art
EDC, HOBt kj;f
(e

(e

Hla-Ee] bk (35 mg, 0.06 mmol)& o2 FA ¥} wlavlEubrh 9= o HxE 10 m o v Fehs
oA CHCL (1.5 mL)el &3iAZ. 1-(3-(tHEolr] ) 22 d)-3-ddrtrr]o|n = AslFastE (EDC,
13 mg, 0.07 mmol) % 1-3|==AWIZE# o} (HOBt, 10 mg, 0.07 mmol)S H7FskA . 1A17 5, TLC7F W~
-Eg&Abo]l HOBt clAHER ASE S-S ek, o] Alddl, AlFzdkdd olwl (23 mg, 0.17 mmo
1S #H7bskar, TLC7F HOBt ol ~H|27} €43 An =S YRl AIEQ 3AIE B9 anbelgltt. vhg-&
5 AR Eo2IAHATIL F71SFHES AshiEd (1 x 10 mL)oll oo} ofAEAt"™ (2 x 10 mL)ii 5
Zelth. 7715S bvlavse , o7 B EHEgit. 2ANES A9 ARvEIYT (30% EtOAc

22

in Hex)® AAst], FA3 A<l AU-°] 25-C(O)NHCH.Cyc-Hex (39 mg, 93%)= LA, [aly, = 102 (¢ =

HU
)
B

1.25, CHCI3); IR (8F2 HE) 2872(s), 2880(m), 2861(m), 1654(m), 1529(m), 1452(m), 1355(m), 1268(w),
1258(w), 1230(m), 1201(m), 1191(m), 1094(m), 1075(m), 1056(s), 1017(s), 959(w), 930(m), 863(m),
824(w), 815(m), 757(s); I NR (400MHz, CDCl3) & 6.05 (t, J = 5.6 Hz, 1H), 5.25 (s, 1H), 5.22 (s,

1), 4.09-3.99 (m, 2H), 3.07 (t, J = 6.0 Hz, 2H), 2.75-2.65 (m, 2H), 2.55-2.49 (m, 1H), 2.34-2.25 (m,
2H), 2.14-2.04 (m, 1H), 2.03-1.95 (m, 3H), 1.90-1.78 (m, 3H), 1.77-1.59 (m, 11H), 1.54-1.41 (m 1.38 %

1.36014 A== 23+, 6H), 1.31-1.14 (m, 8H). 0.96-0.90 (m, 9H), 0.85-0.79 (m, 6H); C NMR (100MHz.
CDCly) & 175.7, 103.44, 88.5. 83.4, 81.2, 81.1, 76.1, 74.3, 52.6, 52.5, 46.0, 45.0, 44.7, 44.1, 37.7.

37.4, 37.3, 36.5, 34.7, 34.5, 32.8, 32.6, 31.6, 31.1, 31.0, 30.2, 29.9, 26.5, 26.3, 26.2, 25.9, 25.9,
25.3, 24.9, 24.8, 24.7, 24.6, 20.2, 14.3, 13.5, 13.2; HRMS (FAB) CujHe:NOy AIAFX] 716.4638, ASA|

716.4745.
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<389>
<390>

<391>

<392>

<393>

<394>
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LW-0] 2 5-C(0)NHCH,-o}oharer 3124

Art  Art Art  Art
EDC, HOBT

O OH  qoicierermi=otal o Hm

10 nl S ¥e Sg23E CHLl, (4 mL) 39 1-3|=EX Mz Ego}Z (HOBT, 12 mg, 0.09 mmol), H]A-Eg]
S (50 mg, 0.08 mmol) % 1-(3-(vjH"oln ) 2H)-3-o&7tHrjoln]|= A3}443E (EDC, 62 mg,
0.32 mmol)& ATt E3ES TLC7F o]&A] Ato] HOBT o AHIZE HA3USS &< Al 1A]3E
Ao A wwrEdc), 1-ojthwte-mEoelwl (0.056 mL, 0.32 mmol)S ZzlxE AR
A7Velal, fANS thA] 3A17F wwtaslgith. £99S 0.1 N A]EEW (10 mL) &2 A H )i,
mL) o2 FE3t1, AFE AHsz, Adx (MgSo), 7 2 IF F53%0r. ZALES A4 24 A=20
E#3 (28% EtOAc in A E AAste], WAl 7)< Lf-0] A%-C(0)NHCH,~o}theer (0.043 g, 70%)S 4

ey
Kol
R

18}+=
A&

ok mp = 98-1007C; IR (8F> HEF) 3424, 2907, 2848, 2355, 2237, 2096, 1654, 1537, 1448, 1372 em
NMR (400 MHz, CDCl3) & 6.16 (t, 1H), 5.27 (s, 1H), 5.26 (s, 1H), 4.10 (m, 1H), 4.03 (m, 1H), 2.94 (d,

J=6.4Hz, 20), 2.72 (m, 2H), 2.60 (m, 1H), 2.37-2.27 (m, 3H), 2.15-1.18 (m, 40H, 1.40 % 1.36°0A 7
=2 ¥3}), 0.96-0.82 (m, 16H, 0.940A d *23%); C NMR (100 MHz, CDCl;) & 175.85, 103.43, 103.41,

88.36, 88.25, 81.14, 81.00, 75.79, 74.45, 52.50, 52.46, 51.05, 44.74, 44.61, 43.64, 40.20, 37.30,
37.28, 36.89, 36.45, 34.47, 34.44, 33.39, 32.75, 32.09, 30.13, 29.77, 28.21, 26.13, 26.03, 24.87,

24.75, 24.56, 24.52, 20.19, 20.13, 13.43, 13.20; HRMS (FAB) m/z CisHzoNOg D' AXEA] 768.5051, AZA]
768.4960.

AU-0] A %--[C(O)NHCH, [, S 23 ~

)

3

At Art 1. EDC, HOBt; Art  Art

-

O\/
H,N
o7 “oH 2_/\[0( o H/\(OH

2. LiIOH, THF/H,O (@)

EDC, HOBt; Art - Art

e

H
NaH, H2N/\© 5: N\/O
SN
H/\([)]/

B A-E A (40 mg, 0.07 mmol)S o2 F41 % vlavgulrt = o8 A% - =

A el A CHCly (1.5 mL)ell E3AH T, 1-(3-(HHEoln )z 28)-3-oed7lHt]oln = 544 31E (EDC
19 mg, 0.10 mmol) Z 1-3|=ZA Mz Ee
-Eg]=4to] HOBt o ~H| 22 %Xj’] Kl

o}= (HOBt, 13 mg, 0.10 mmol)< F7}sIitt. 1AIZF ¥, TLC7F H]&
g %ﬂi’i%% YERSITE. o] AlHel, S8l oﬂ% ol~HE fdstrist
& (14 mg, 0.10 mmol) 2 Eoldoldl (20 mg, 0.02 mmol)S 10 ml ¥1& Zg2= <kollA CHCl, (1 mL)ell &
AIZATE, 30 wRE ¥, &AE A= E Fok g E£3EC HUKSIGlT. 16A%F &, W3S w5 dshe R
FoE AN, 7] FFES éé} HeaA (1 x 10 mL)ell o]o]A] olAEAME (2 x 10 mL)&E FE3FAT.
F71%5S Fbnladgoer 1z, , &8, 2AANES 49 aEntEady (50% EtOAc in Hex)® A
At AA Ao o= o AHEZE

it e
nszL

AA Aol ofn= o AHEE ol23 T4 W wladgulrl e 25 mb T vhY Fehaa oA HO0 (4.3
mL) 2 THF (2 mL)oll &3iA1AATE. =2kate]E (LiOHH0, 55 mg, 1.30 mmol)S #7}star, &9 EFo] o9l

e A 16A7E FO WS wwaldlt. M3 BH Asuron AN, 7] SEES opMEY

gul
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<396>

<397>

<398>

ZIHS3dl 10-2008-0081310

ol (2 x 10 nb)2 FE3UT. F715S Hhladgoe=s Ax , 997 9 w5, 2AAES 49
FzvEay (AXF F 80% EtOAc)Z AA|ste], 7]5sk e Ul Xéxﬂ ﬂ olu] = AL (43 mg, 0.06 mmol)S 2¢HA
o AX & 87%= AU},

A7) AF (36 mg, 0.05 mmol)S of= % %—* 7 mladE v 9 9B AxE 10 ml T vber S ¢
)-3-oldstRjeln| = AsAistE (EDC, 12 mg,

A1 CHCly (1.5 mLyell &A1z, 1-(3-(H | Eoln| )22

0.06 mmol) % 1-3|=FAHFEolE (HOBt, 9 mg, 0.06 mmol)& H7Fed. 1A &, TLC7Y 7371 4k

HOBt ol=Hl2& 3] HBHJFS WERNATE. o] A, AZF=34E o}l (18 mg, 0.16 mmol)& 7}
W& TLC7F HOBt ol =®|29] ¢hdeh AHlE YER= AR 3AIF Sk ateivt, whe& 55 93t

drFon BN, 7] FFES v (1 x 10 mL)o] o]o]A ol EAE (2 x 10 nL) & F331%

o f§713E Shrtadlecs dx, 43 9 FsEEv. 2AEES A9 ARqEIHY (G 5 70%

EtOAc)Z AAse], WA FAE wAel AU-°] 2 5-[C(0)NHCH,].Cyclohex (22 mg, 0.030 mmol, 52%)< LUt}.

3har,

[al, = 84.7 (c = 1.25, CHCly); IR (SFe =) 3517(w), 3401(m). 3305(m). 3102(w). 2919(s). 2880(m),

2851(m), 1645(s), 1529(m), 1452(m), 1384(m), 1345(w), 1268(w), 1278(w), 1239(m), 1210(m), 1191(m),

1123(m), 1094(m), 1046(s), 1008(s), 950(w), 930(w), 872(m), 843(w), 824(w), 737(s), 660(m); H NMR
(400MHz, CDClz) & 6.97-6.94 (m, 1H), 6.54-6.51 (m, 1H), 5.31 (s, 1H), 5.19 (s, 1H), 4.23-4.03 (m,

2H), 4.08-4.03 (m, 1H), 3.79-3.73 (m, 1H), 3.31-3.24 (m, 1H), 2.95-2.88 (m, 1H), 2.75-2.64 (m, 2H),
2.60-2.76 (m, 1H), 2.31-2.21 (m, 2H), 2.18-2.12 (m, 1H), 2.05-1.99 (m, 4H), 1.91-1.76 (m, 5H), 1.74-
1.67 (m, 5H), 1.63-1.55 (m, 5H), 1.52-1.43 (m, 3H), 1.43-1.33 (m 1.40 Z 1.36914 A== £, 8H),

1.31-1.12 (m, 7H), 0.99-0.95 (m, 8H), 0.89-0.84 (m, 7H); 13C NMR (100 MHz, CDCly;) & 176.6, 169.9,

103.5, 103.3, 88.8, 88.7, 81.2, 81.1, 76.0, 73.1, 52.4, 52.3, 45.6, 44.5, 44.4, 44.1, 44.0, 37.7,
37.5, 37.3, 36.5, 34.4, 33.5, 33.1, 31.6, 30.8, 30.7, 30.3, 29.8, 26.5, 26.1, 26.0, 25.9, 25.9, 25.0,
24.8, 24.7, 24.6, 22.7, 20.2, 20.1, 13.2, 12.9; HRMS (FAB) CyHeoN:Org AIXHA] 773.4952, A== 773.4956.

At Art
j EDC HOBT j\)
NHZ ot NA{/NHQ
H

H2N

JGDo] 2= %-C(0)NHCHZ2CMe2NHZ 3174

H|22-E 2] 2221 (100 mg, 0.16 mmol)S 94 7AZXH 25 m¢ S nfer ZehxFo] Y, Autoz B3}
2o At HIF22HE (10 )& Zeaze] A7kstar, N-(3-vwEopu =2 3)-N'-o g
vE Askeadhs (EDC 128 mg, 0.64 muol) @ 1-3|=EAMEEZ}E 443842 (HOBt, 29 mg, 0.18 mmol)
& LOARE anvbebgic. elefA], 1,2-tjebr]ie-z-v =23t (0.70 al, 0.64 muol)
a7 EeaiAth. whgS ok mwutalglth. olo]A, whES 0.1 N AEE4F (10 m

3 x 50 mL)o.2 %39t} 3y e 97 FFES A4
e S04 29 a2rEay (A4, 92:1.4:7.6 = H
AAske], FAE A9l JGDo] AH-C(O)NHCH2CMe2NH2E ATt (100 mg, 90%): IR

(gF2 =&) 3583, 2955, 1673, 1656, 1055 cmﬁ; I NR (DMSO, 400 MHz) & 7.75 (m, 1H), 5.36 (s, 1H),
5.28 (s, 1H), 4.05-4.01 (m, 1H), 3.83-3.79 (q, J = 3.6 Hz, 1H), 2.98-2.96 (d, J = 5.6 Hz, 2H), 2.56-

2.45 (m, 3H), 2.19-1.49 (m, 15H), 1.46-1.02 (m, 18H), 0.97-0.74 (m, 20H); C NMR (DMSO, 75 MHz):
178.9. 105.0, 104.7, 89.9. 89.8, 77.1, 76.2, 54.1, 54.0. 52.4. 51.4, 46.2. 45.1, 38.5, 38.3, 37.5,
35.8. 33.7, 33.0. 31.6, 31.3. 30.7, 30.5, 30.2, 27.8, 27.5. 26.4. 26.3, 25.9, 25.8, 20.7, 13.8; HRMS

ColeaNo0 AIZFX] 6914534, 212 691.4558.
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JGDo] A=%-C(0)NHCH2CMe2NHC(0)Ph 3+43

At Art At Art
f=he du psgel)
—_—
NH EtsN §
07N 2 4 07N
H H

JGDo] 2~ H-C(O)NHCH2CMe2NH2 (21 mg, 0.03 mmol)E ¥t wtfe} k7 50 mL S wie Z2b23 Qkol] WSl
a2t (10 nl)S &3 <toll H7istm, Egogolwl (30 «, 0.20 mmol) ¥ Ashilz=d (15 pxl,
0.10 mmol)& 7}k, 20A1%F vk & ¥3} FEk YEFOZ AAPA7|a, fEZ22H|E (3 x 20 mL) 2=
F2AQ. @6 Be 2328 94w AFen Puvinlsen Az, o 2 wEHAAn. BAE 28
AE ZYH 2 AZRvtEaYy (HE7HA, 1:1 WA 5:1 oHE: 4 oH2)2 GAstd F4Y 1A JGD
0] 22 5C(0)NHCH2OMe2NHC(0)Ph (22 mg, 1009)2 A%tk IR (Ske WE) 2923, 1666, 1644, 1380, 1094 cm ;
NMR (CDCls, 300 MHz) & 8.08 (s, 1H), 7.93-7.90 (m, 2H), 7.42-7.35 (m, 3H), 6.73-6.69 (t, J = 6 Hz,
1H), 5.28 (s, 1H), 5.10 (s, 1H), 4.18-4.12 (m, 1H), 4.05-4.00 (m, 1H), 3.48-3.41 (m, 1H), 3.33-3.26
(m, 1), 2.71-2.61 (m, 3H), 2.39-0.62 (m, 51H); C NMR (CDCl,, 75 MHz) & 178.6, 166.6, 135.2, 130.8,

128.3, 127.1, 103.5, 103.3, 88.6, 81.1, 81.0, 76.6, 75.9, 73.9, 55.9, 52.4, 52.3, 52.3, 44.5, 44 .4,
37.4, 37.1, 36.5, 34.5, 33.3, 32.9, 30.3, 30.2, 29.8, 29.7, 26.2, 26.1, 24.6, 24.3, 24.0, 23.4, 20.2,

20.2, 13.3; HRMS (FAB) CysHyN:Oo AIAFA| 795.4796, 22| 795.4814.
WM-o] 2 3--C(0)NHCH,Ph—-Oct &4

At Art Art  Art

EJ:% EDC, HOBT %J:J
S HZN/\E::Lyf © N/A\I:::I\\/f\\/f\\//\\//
7 H

B AxHE 15 nL T vbg ﬂiﬂ%tW&Eﬂgiﬁ(. Og,Q%mmU,kﬂ%%%&ﬂﬂ%ﬂﬂiE

R = (EDC, 0.062 g, 0.32 mmol), M3|=FAWZEZo}E (HOBT, 0.012 g, 0.09 mmol)Z =-$-
3L, 6 mLo] ¥ CHClol &3iAIZATE. o] &8 243 EHPE} THE 1 m¢ o] p-5Edlzd ofwl (0.071 g,
0.32 mmol)< 2+ AA Arisilet. 18A17F wwk & wHS-ES 1,0 (5 mL)E AA3 A7tste] A FH .
P YWEES JdHE (2 x 25 mL)E FE33, Nal(0;9] %3 89 2 H0Z AZE F, MgSo,e2 Ax
shal X wHSGTh. 2RSS Akl aznEIRT (A4 F 209 oPNEAE) R AAst, FAF

23

A€l C(ONHCH,Ph-Oct (0.065 g, 98%)S vk, [w], = 108 (¢ = 1.65, CHCly); IR (gF& HE) 2925,

1

2854, 1655, 1514, 1452, 1376, 1052, 754 cmi% I NIR (400 MHz, CDCl3) & 7.25-7.22 (m, 2H), 7.10-7.07
(m, 2H), 6.22 (t, J = 14.0 Hz, 1), 5.26 (s, 1H), 5.21 (s, 1H), 4.40 (s, 1H), 4.38 (s, 1H), 4.13-4.05

(m, 2H), 2.76-2.68 (m, 2H), 2.57-2.52 (m, 3H), 2.35-1.15 (m, 38H), 0.96-0.81 (m, 21H); C NMR (100
Mz, CDCls) & 175.6, 141.8. 135.5. 128.4. 128.1, 103.4, 103.3, 88.5. 83.3. 81.1, 80.9. 76.3. 73.9.

52.5, 52.3, 44.7, 44.5, 44.3, 43.8, 37.4, 37.1, 36.5, 35.6, 34.6, 34.5, 34.4, 32.9, 32.8, 31.8, 31.5,
30.1, 29.9, 29.4, 29.23, 29.20, 26.2, 25.9, 25.2, 24.8, 24.7, 24.6, 24.5, 22.6, 20.6, 20.18, 20.16,

14.1; HRMS (FAB) CielNO, 7Z12F2] 822.5520, A1Z%] 822.5512.
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M-o] 42--C(0)NHDec 373

Art  Art Art  Art
EDC, HOBT
_—
HoN(CH5)oCH3
0~ "OH 0 H/\\//\V/A\v/\\//\\

QBN AxH 15 nL 2 vlet T3S v A-Eg2221 (0,080 g, 0.13 mmol), 1-o]€-3-(3-t]w|€o}n]
vz g)-strgeln|= (EDC, 0.099 g, 0.52 mmol), MN3|=2AWIZEe]o}Z (HOBT, 0.019 g, 0.14 mmol)Z
A9, F4 CHCl, 6 mloll |3IAIATE. o] §MS 247+ wwbala, d2obwl (0.081 g, 0.52 mmol)S ¢ 2%
of Ax Z7lslger. 18417 myk & w88 [0 (5 nl)E HH3] Hrlete] HAA AT, Zgpaze] YeES
B2 (2 x 25 mL)Z FE3}aL, NallCO; ¥3} =8 2L 002 A3, MgS0,02 AZX W JAF FF3).
ZAAES A7 AZelEads (i F 20% oM EAENZR AASY, FA4E mAQl W-o]l A%

C(0O)NHDec (0.096 g, 98%)S Aitt. DS 88 (c = 4.8, CHCI3); IR (SF2> HEF) 2925, 2854, 1727, 1658,

F

o

1532, 1454, 1376 cm : H NMR (400 MHz, CDCls) §5.87 (s, 1H), 5.25 (s, 1H), 5.21 (s, 1H), 4.10-4.01
(m. 2H). 3.25-3.16 (m. 2H), 2.73-2.64 (m, 2H), 2.46-2.45 (m, 1H), 2.34-1.16 (m, 45H). 0.94-0.79 (m,
18H); “C MMR (100 MHz, CDCls) & 175.5, 103.3, 103.2, 88.5, 88.2, 81.1, 80.9, 76.3, 73.9, 65.7, 52.5,

52.3, 44.6, 44.5, 44.4, 39.7, 37.3, 37.1, 36.4, 34.4, 32.8, 32.6, 31.8, 30.1, 29.9, 29.5, 29.24,
29.20, 29.16, 27.0, 26.1, 24.8, 24.6, 24.6, 24.4, 22.6, 20.1, 15.2, 14.0, 13.5, 12.9; HRMS (FAB, M+1)
Cull7aNOg AAEX] 760.53636, 2122 760.53845.

WC-o] 22 %-t]-&-0CH.Pyr 373

Art  Art NaH Art  Art

%H - oH
OH cl AN (@) X
HA-ER2|SMCS /\@JHCI (n
0CAA 4-mF|Z2etol= P34 A3ME (85 mg, 0.52 mmol)e] DMF (3 mL) & FAsfHEHF (60% 7ulZ
Qdofl wAF, 104 mg, 2.60 mmol)S FH7Fstar, o] o]F EIES Ao 30837 AT 01 Z3HE Hl
2-EZ2A S (162 mg, 0.26 mmol)e] DMF (2 mL) &NS Arlslict. Ao g d$-3 5417 nutslict,
$ES 0CE dz2hx71aL, & (0.5 mL) @ NHCl E3589 (2 nb)E JZAZAT. dHZ (3 nl)E @ﬂoh

A F
S By, 728 JdHE (5 x 2 mL)E FE39t. dd 2L §7] 89S CuS0, EF €A (1 x 1
mL) o2 MAHsa, dx (MgS0,) 2 &gtk AA Ao 2ds AEstd o Ed4 23 A=RvEY Y
(EtOAc: &t = 2:12 §)2 AAst=d, ol AR Hol A F9 EtN (A 100 md 1 mO)E A3t

of

ZAolTh, WA A9l FC-0] 25 T)&-0CH,Pyr (135 mg, 73%)2 At [al, = +37 (¢ 0.34, CHCl,): mp 85-86

T; IR (gk& AE) 3500, 2924, 1716, 1102, 1053, 1011; H MR (400 MHz, CDCls) & 8.53 (d, J = 5.2 Hz,

2H), 7.33 (d, J = 6.0 Hz, 2H), 5.33 (s, 1), 5.29 (s, 1H), 4.67 (d, J = 13.6 Hz, 1H), 4.60 (m, 2H),
4.58 (d, J = 13.6 Hz, 1H), 4.02 (bs, 1H), 3.80 (d, J = 9.2 Hz, 1), 3.66 (d, J = 9.2 Hz, 1H), 2.66
(dq, J = 13.6, 6.8 Hz, 1H), 2.58 (dq, J = 13.6, 6.8 Hz, 1H), 2.29 (m, 2H), 2.03-1.73 (m, 9H), 1.68-
1.53 (m, 5H), 1.40-1.18 (m, 14H 1.38 ¥ 1.32°A4 s 23}), 0.97-0.82 (m, 14H J = 5.2 Hz%) 0.94, J = 7.6

HzQl 0.87 2 J = 7.6 HzS 0.85914 d ¥3}); C NMR (100 MHz, CDCl,) & 149.1, 148.8, 122.2, 103.1,

102.9, 89.4, 88.7, 81.1, 74.3, 73.9, 71.4, 71.1, 70.9, 52.3, 52.0, 44.3, 43.8, 37.4, 37.4, 36.5, 36.5,
36.2, 35.1, 34.4, 34.3, 30.8, 30.7, 26.1, 26.0, 24.8, 24.7, 24.7, 24.7, 20.1, 20.0, 13.1, 12,7; HRMS

(FAB) CyoHgoNOyp [(M + H)+] AAA] 714.4217, AZA] 714.4199; ChllsoNOyp € 41 AIMEA] 67.30, H, 8.33, N,
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1.96, A= C, 67.16, H 8.42, N, 1.92.

WC-o] A 5-t]-&- OCH:Tol FA4

At Art Art  Art
L\EiiH Br OH

0ColA H2-Eg2At)S (98 mg, 0.16 mmol)e] THF (1 mL) &4 1 FRIJUHER (60% wvlZE 2 A,
16 mg, 0.40 mmol)< FH7FstATh. 308 &, 0TolA A7 o]F E3E 4-vgdBE3td (35 mg, 0.19 mmo
el THE (1 ml) &9 A7sisitt. RkgEs ARo= 91 16*12& wEkath, = (1 nl) 2 JAAZGA 7L F
= vt £5S EtOAc (3 x 2 mb)® FE3Th. dd 2 #7] &9 Az (MgS0) B 553t

ZAAPAES A8 Z=2utEadgy (EtOAc:&AF = 1152 £2)E AAste, T2 A<l WC-0] & ] &-0CH,Tol

2

b

24

(107 mg, 93%)<% AATF. [aly = 467 (c 0.34, CHCly), IR (neat) 3504, 2953, 2848, 1740, 1129 cm ; H
NIR (400 MHz. CDCly) & 7.26 (d. J = 8.0 Hz, 2H). 7.12 (d. J = 8.0 Hz, 2H). 5.37 (s. 1H). 5.35 (s.

1), 4.58 (d, J = 7.2 Hz, 1), 4.55 (m, 2H), 4.47 (d, J = 7.2 Hz, 1H), 3.77 (d, J = 9.2 Hz, 1), 3.62
(d, J=9.2 Hz, 1H), 2.70 (dq, J = 12.0, 6.0 Hz, 1H), 2.62 (dq, J = 12.8, 6.4 Hz, 1H), 2.38-2.28 (m,
5H 2.330A4 s 2%, 2.04-1.84 (m, 6H), 1.81-1.73 (m, 3H), 1.65-1.52 (m, 5H), 1.48-1.17 (m, 15H 1.41
2 1.37914 s EZ3%), 0.98-0.82 (m, 14H J = 4.0, 6.0 Hz%l 0.9344 dd 2 J = 7.6 Hzl 0.86°14 d 223H);

13C NMR (100 MHz, CDCl;) &136.9, 135.9, 128.8, 128.1, 103.2, 103.1, 99.1, 89.1, 88.6, 81.2, 81.1,
74.0, 73.9, 73.0, 71.7, 71.4, 52.4, 52.2, 44.6, 44.2, 37.3, 36.6, 35.9, 35.0, 34.5, 34.4, 30.7, 30.7,
26.2, 26.0, 24.8, 24.7, 21.2, 21.0, 20.2, 20.1, 14.2, 13.3, 13.0; HRMS (FAB) CyHg:010 [(M + H) 1 AXEA

727.4421, 2

)|\

x| 727.4412.

WC- olaF-u&-02dd

Art  Art NaH
— OH
OH Br o
o A P
-5CAA HA-Ef 240 (92 mg, 0.15 mmol)d] THF (1 mL) &Ho] FA2IJIEF (60% 1l Yo HAL,
30 mg, 0.74 mmol)& F7FFAth. 308 &, 0ColA o] %’%%oﬂ -Ovgddd BE3IE (26 w, 0.22
mmol) X DMSO (0.5 mlL)E H7I8litl. WESES Aoz ¢9a MM Hsldh. oHZ (3 mb)E
5]

sk, = (2 b2 AFARG. T5 wEste], Fo& oH= G X 2 mb)2 FESAT. dd 2e {7
£AS Ax (MgS0) 2 FFGUT. 2AAES A9 A=2vEaYy] (EtOAc: @4t = 1:52 §2)2 AA s

]alﬂﬂ

24

FAL Al We-ol ATl E-02dd (98 mg, 96%)S FATH. [aly = +64.9 (¢ 1.14, CHCl3), IR (neat)

3505, 2922, 1452, 1377, 1091, 1052, 1010, 754 cmﬂ; I NMR (400 MHz, CDCl;) &5.38 (s, 1H), 5.36 (t, J

= 1.2 Hz, 1H), 4.54 (dd, J = 10.4, 6.4 Hz, 1H), 4.03 (m, 2H), 3.64 (d, J = 9.2 Hz, 1H), 3.55 (d, J =
9.2 Hz, 1H), 2.69 (dq, J = 13.6, 6.0 Hz, 1H), 2.62 (dq, J = 13.6, 6.8 Hz, 1H), 2.32 (m, 2H), 2.04-1.18
(m, 37H 1.72, 1.66, 1.40 % 1.39°14 s 23}, 0.98-0.84 (m, 14H 0.95 % 0.94°14 s H J = 7.2 Hz%l

0.86, J = 7.6 HzS 0.84014 d ¥3}); € NWR (100 MHz, CDCly) & 135.9, 121.9, 103.1, 103.0, 98.2,

89.1, 88.6, 81.2, 81.1, 73.9, 71.6, 71.4, 67.6, 52.5, 52.2, 44.6, 44.2, 37.4, 37.4, 36.6, 35.8, 35.1,
34.5, 34.5, 30.8, 30.7, 26.1, 26.0, 25.8, 24.8, 24.7, 24.7, 24.7, 20.2, 20.2, 18.0, 13.2, 13.0; HRMS

(FAB) CyollesOro [OM + H)'] AIAF2] 691.4421, 2Z32] 691.4441.
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WC-o] &~ 5-t] &-0CH,~Me, 0] A2 3HA]

At Art NaH

OH
—_————
OH ?
OH
b o
<\ .

0Tl Bl2-E22A S (88 mg, 0.14 mmol)e] THF (1 mL) glo] FAIJUEF (60% TP QAo HAal,
28 mg, 0.70 mmol)& FH7}8ISith. 30 ¥, 0CeA o]F EFEA HEHFHIEREF 8°0=3& (5.2
0.014 mmol), 4-F=2=2wE-3 5-tyugo|&AL= (21 ul, 0.17 mmol) 2 DMSO (0.5 mL)E H7bsksc. kg
Aoz ¢9-a 3087 wwtalsdtt. odE (3 bR s|AMsta, & 2 m)E
S dHEZ (3 X 2R FE3AG. H me f7] £98 Ax (MgS0) 2 F
ZrtEI Y] (EtOAc: At = 1132 &)= AAlste], 724 @<l fiC-o]&%-t]

24

98%)2 At [aly, = +46 (¢ 0.91, CHCly), IR (neat) 3504, 2923, 1454, 1377, 1094, 1010, 754 cm ; H
MR (400 MHz, CDCly) & 5.31 (s, 1H), 5.30 (s, 1), 4.66 (m, 1H). 4.56 (dd. J = 10.0. 6.0 Hz, 1I),

4.40 (d, J = 12.0 Hz, 1H), 4.27 (d, J = 11.6 Hz, 1H), 3.72 (d, J = 8.8 Hz, 1H), 3.56 (d, J = 8.8 Hz,
1), 2.70 (dg, J = 14.4, 7.2, Hz, 1H), 2.62 (dg, J = 12.8, 6.4 Hz, 1H), 2.38 (s, 3H), 2.34 (m, 1H),
2.30 (m, 1H), 2.27 (s, 3H), 2.03-1.18 (m, 29H 1.39 ¥ 1.3400A s X3%), 0.98-0.82 (m, 14H 0.86 % 0.84

oAlA s E3H); 13C NMR (100 MHz, CDCl;) & 167.2, 160.2, 111.6, 103.2, 102.7, 100.8, 98.2, 89.7, 88.6,

81.1, 73.4, 71.1, 70.3, 61.5, 52.4, 51.9, 44.6, 43.6, 37.5, 37.4, 36.9, 36.6, 36.6, 35.2, 34.5, 34.3,
30.9, 30.6, 26.1, 25.9, 24.8, 24.7, 24.6, 20.2, 20.0, 13.3, 12.4, 10.9, 10.0; HRMS (FAB) CyHgNO;; [(M

+H)'] AR 732.4323, AZ] 7324332,
WC-0] 22 5-T] &~0CH,-3-Pyr 34

At Art NaH Art  Art

—_—
OH

oH cl SNHel oy N
| /

0CAA 3-aFgFEgolt A35-423E (55 mg, 0.33 mmol)] THF (2 ml) &N 23V EHF (60% 7UZ

Lol Ak, 67 mg, 1.7 mmol)& F7bekaL, o]F E3ES AEolA 1023 bk, Edtmel] HlA-ES
A& (104 mg, 0.17 mmol)®] THF (1 ml) &4 A7lalgivt. AL02 9L 12A)7F wikslgith, ¥hg&5 0

T2 I4ANNT du2 a2 A3 3 & (0.5 L) 2 NICl 3} 89 (3 L))oz AAAZ . EtOAc
(3 nL)E H7eta & 28, 5 BtOAc (5 > 3 nb) & FEF&At. 3 2& 7] §98 (uso, ¥
sbrge (1 X 1 nb)o2 A¥stL, Az (MgSo) R FFa3ivh. BA d 295 Az7tad o Eu+ 2+
AZvtEaHe (EtOAc:dAF = 11102 &2))&E AAsh=d, ol A& Mol @k & EtN (2 100 me 1

n)E Al Aotk Al 9elol §(-o] AR T &-0CH,~3-Pyr (107 mg, 90%)< DAt [al, = +41 (¢ 1.0,

CHCl3); IR (neat) 2922, 1377, 1093, 1010, 753; ' NR (400 MHz, CDCl3) & 8.62 (s, 1H), 8.53 (d, J =

3.6 Hz, 1H), 7.83 (dt, J = 8.0, 2.0 Hz, 1H), 7.33 (dd, J = 7.6, 4.8 Hz, 1H), 5.34 (s, 1H), 5.30 (s,
1H), 4.68 (d, J = 11.6 Hz, 1H), 4.57 (m, 2H), 4.55 (d, J = 12.0 Hz, 1H), 3.98 (s, 1H), 3.81 (d, J =
8.0 Hz, 1H), 3.67 (d, J = 8.8 Hz, 1H), 2.70 (dq, J = 12.0, 6.0 Hz, 1H), 2.58 (dg, J = 13.6, 6.8 Hz,
1H), 2.36-2.25 (m, 2H), 2.02 (m, 1H), 1.99 (m, 1H), 1.95-1.16 (m, 26H 1.40 ¥ 1.36°14 s 23), 0.98-
0.83 (m, 14H 0.94 2 0.9244 &EQJ=36E&@OB7J=4OI&Q(L%%H(1E@ﬁI%NW(HWMM,
CDCl;) & 148.0, 147.3, 136.9, 135.2, 123.7, 103.2, 103.0, 101.8, 89.4, 88.7, 81.1, 74.1, 73.8, 71.2,
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71.0, 70.3, 52.3, 52.1, 44.4, 43.9, 37.4, 37.4, 36.6, 36.6, 36.2, 35.1, 34.4, 34.3, 30.8, 30.7, 26.1,
26.0, 24.8, 24.7, 24.7, 20.2, 20.1, 13.1, 12.8; HRMS (FAB) CyuHgNOy [(M + H)+] AREA 714.4217, AZ5A
714.4231.

L¥-0] &t t] &7 - A F 2 8 2

At Art Art  Art

EAN
OH (6]
OH N2238 A= o@

pEFdeEzaA d48E (3 mg, 0.02 mmol)S YZFZ2WE (2 nl) A|ZZ&AL= (0.020 ml, 0.16 mmol)
2-EZ 4] E (50 mg, 0.08 mmol) & H7Fetqitt. whES A2oA] Hof wylksiA], 74 & TLCE
< NallCO; 23}548 G mL), & (5 nl) 2 44 (5 ab)E AH3Fa, MgSO,= AXY 553

55 U4 azvtEads (dEgba, @4k F 14% EtOAc) 2 AFAlske] WA 31|l Ly-o] A%t
2 (0.039 g, 70%)E AUt mp = 113-115 T; IR (gFS TE) 2037, 2874, 1449, 1376,
1103, 1054 cm ; H NMR (400 MHz, CDCls) & 5.39 (s, 1H), 5.37 (s, 1H), 4.61 (m, 1H), 4.14 (m, 1H), 3.95

l‘ [Su RS

(d, J = 8.8 Hz, 1H), 3.84 (d, J = 8.4 Hz, 1H), 2.76 (m, 2H), 2.39-2.29 (m, 3H), 2.09-1.17 (m, 35H,
1.38 2 1.35004 22 ¥3}), 0.94-0.82 (m, 16H, 0.92014 tlE= ¥3H): "C MR (100 MHz, CDCly) &

109.52, 103.44, 103.18, 88.05, 82.41, 81.14, 81.11, 77.23, 73.41, 72.94, 72.17, 52.61, 52.55, 44.96,
44.90, 37.55, 37.18, 37.07, 36.71, 36.47, 36.00, 35.04, 34.59, 34.50, 30.91, 30.65, 29.71, 26.21,
26.18, 25.21, 24.58, 24.51, 24.34, 24.00, 23.80, 20.29, 20.27, 13.91, 13.85; HRMS (FAB) m/z CyHs010

BT ARA] 703.4421, A== 703.4415.
LW-0] 4~ 2.T] S A E-4THP FH4]

At Art At Art
OH O:CO o@
el

pEFdeEzaA Ad5sE (3 mg, 0.2 mmol)E TEFZ2ZME (2 nl) 9 HEHI=Z-4H-3S-4-L (0.015
ml, 0.16 mmol) % H|A-EgLA]E (50 mg, 0.08 mmol) &Nl H7legoh. ¥hL-2S e% oA HoF nykahA
A JAS TLCE EYHEE Y. A7) &4S NallC0; 28t,8d (5 ml), & (5ml) 2 &4 (5 mb)E AHskaL,

MgSO,2 A% 2 %399, ZANES 94 a=rtEady (Ag7A, Ak S 33% EtOAc in hexane) &%
AAsle] WA el LW-o] AR L-AY-4THP (0.030 g, 54%)S AATt. mp = 87-89 T; IR (gF& IE)
2953, 2873, 1712, 1453, 1376 cm ; H NMR (400 MHz, CDCly) & 5.36 (s, 1H). 5.35 (s, 1H). 4.59 (m, 1H),

A

4.19 (m, 1H), 4.00 (d, J = 8.8 Hz, 1H), 3.89 (d, J = 8.8 Hz, 1H), 3.75 (m, 4H), 2.79-2.64 (m, 2H),
2.37-2.27 (m, 3H), 2.04-1.16 (m, 29H, 1.38 % 1.36°01A41 A= ¥38), 0.94-0.81 (m, 16H, 0.93°1A tj &=

23); °C MR (100 MHz, CDCly) & 106.18, 103.14, 102.82, 88.21, 87.93. 82.72. 80.86, 80.84, 72.63.

72.53, 71.16, 65.76, 65.71, 52.25, 52.13, 44.58, 44.31, 37.93, 37.03, 36.94, 36.72, 36.68, 36.44,
36.40, 34.56, 34.28, 34.19, 30.65, 30.42, 25.90, 25.86, 24.35, 24.14, 20.01, 19.95, 13.49, 13.28; HRMS

(FAB) m/z CallsOn (D' AI2EA] 705.4214, 2122 705.4214; IPLC [wvl¥)x Fou] Ae)7ba A8 (1 x 25

cm), AF = 30% EtOAc, 2 mL/min, 270 nm, fz = 20.5 min].
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LH-o] 2t &-op i e-E 5 314
Art  Art B At Art
metZELH0 S
o TsOH-H,0 g o
OH 2 bt

H|2-Ef o 3H2 (50 mg, 0.08 mmol)<] CHCly (2 mL) Ao )

AL A43shE (TsOH-H0, 3 mg, 0.02 mmol)S FH7Febqlth. RS A2olA 12A12F arkalgivt. wkg
NallC0; E3F=89 (5 nL) = IGA 7L, S5 LEsh3ivt. 55 EtOAc (3 x 10 mL) 2 F=3k3lth. dHd &=
=
[¢)

Es9nh. 244ES BY ARvhEIYY (AW F

Fel
ulil
o
=
ol
st
[
=]
o
(]
—
D
=]
=]
=
g,
3
um
to it

flo

f7) 0% Q95E AT, WgSOE Ax 2 AT
256 EtOAc £2)& AASt], FAY 1Al Li-0] APr]S-ol -5 (38 mg, 726)< AATH. H NIR (400
MHz, CDCl;) 65.37 (s, 1H), 5.34 (s, 1H) 4.99 (s, 1H), 4.96 (s, 1H), 4.47 (q, J = 6.0, 8.0, 15.6 Hz,

1H), 4.29 (q, J = 6.0, 8.0, 15.6 Hz, 1H), 3.86 (s, 1 H), 2.73-2.64 (m, 1H), 2.35-2.20 (m, 3H), 2.02-
1.96 (m, 3 H), 1.90-1.71 (m, 7H), 1.65-1.17 (m, 21H J = 5.2 Hz$l 1.35914 d, 1.2394 s Z3&), 0.97-

0.83 (m, 14H J = 1.6, 6.0 Hz2l 0.91c4] dd ¥3}); C NMR (400 MHz, CDCl,) & 103.2, 103.1, 94.6, 88.5,

82.2, 81.09, 81.07, 73.4, 72.2, 71.3, 52.4, 52.3, 44.6, 44.5, 37.3, 37.2, 36.7, 36.6, 35.4, 34.5,
34.4, 33.8, 30.7, 30.6, 26.1, 26.09, 24.6, 24.56, 24.53, 24.4, 20.2, 20.1, 13.4, 13.2; HRMS (FAB)

CollsOr [QHH)'] AIRFR] 634.3795, 2122] 634.3765.

LH-0] 220 @A -4-& 34
At Art
Art  Art o::<::>¢:o
o

L\f§iH TsOH-H,0 o
OH
o)

H|2-Eg 42 (50 mg, 0.08 mmol)2] CH,Cl, (3 mL) £o] 1,4-A1ZZ#e]2 (90 mg, 0.80 mmol) & p-
EZdeEA Ad5sE (TsOH-H0, 3 mg, 0.02 mmol)S A7}slgth, HS2S ALo|A] 12A]7F wukslglu), wF
S-S NallCO; (5 mL) ¥3F gfdo=z AAAI L, F& B3, 5 EtOAc (3 x 10 mb)E FE3A.

@l me f7] §92 A5 AAsA, NgS0E AxF F AT $HAAT. 2AYRS AW A=l
e

OH
_1 }1'
Olt

(45 mg, 780)< AAT. [aly =

~

Slat & 25% EtOAc &)= AAste], WA 3A)Q] LH-o] v oA E-4-
+ 70 (c = 0.75, CHCl;): mp 104-106 C; IR (8F2 IF) 2938,2880, 2359, 2320, 1712, 1635, 1587, 1558,

1442, 1374, 1316, 1249, 1220, 1181, 1114, 1046, 1008, 959, 921, 872, 834, 747; ' NMR (400 MHz, CDCls)

§ 5.36 (s, 1H), 5.35 (s, 1H), 4.59-4.54 (m, 1H), 4.60 (q, J = 6.0, 8.2, 16.4 Hz, 1H), 4.25 (t, J =
6.4 Hz, 1 H) 4.08 (d, J = 8.8 Hz, 1H), 3.96 (d, J = 8.8 Hz, 1H), 2.75 (sextet, J = 7.2 Hz, 1 H) 2.68-
2.55 (m, 3H), 2.48-2.40 (m, 2 H), 2.36-2.22 (m, 3H), 2.11-1.69 (m, 15 H), 1.70-1.16 (m, 22H 1.41°0A] s

9 J=10.0 HzQl 1.359014 d £3%), 0.92-0.80 (m, 14 H J = 6.0 Hz1 0.93°A] d 223}); “C IR (400 MHz,
CbCly) & 210.8, 107.2, 103.3, 102.8, 88.8, 88.21, 83.4, 81.1, 81.0, 73.3, 72.6, 70.8, 52.4, 52.2,

44.7, 44.2, 38.22, 38.2, 37.3, 37.2, 37.1, 36.59, 36.55, 35.9, 34.7, 34.5, 34.4, 34.3, 30.9, 30.7,
30.3, 26.1, 26.0. 24.6, 24.59, 24.4. 20.2, 13.4, 13.2, 11.1; HRMS (FAB) CyuHsOn [QEHD'] A2k

717.4214, AZX] 717.4181.

_75_



<435>

<436>

<437>

<438>

<439>

<440>

ZIHS3d 10-2008-0081310

At A At Art
At Art O:CS
& 0
e 0 — > Y
i TSOH-H,0 0
OH d
S 70
0

HAEZ S-S (50 mg, 0.08 mmol)2] CHCly (1 mL) 8ol HE#ZS|=ZE

9 pEFAEEA dFEHE (TsOH-H0, 3 mg, 0.02 mmol)S H7FsH3A

¥ &H-4-2 (18 mg, 0.16 mmol)
Al 2o A 12A17F wukslgith.

HhES NaHCO; Est& (3 mb)o= JAA7|aL, S5 Ldailth. 55 EtOAc (3 x 5 ml) o= FE33I).

to

;o
ﬂVL
r!I.
olo
Mo

ol 2o fr7] §48 AR AHEaL, NeSoE AxT ¥, JE sF0T. 2ANES Ad ARvtEIY Y
(83F F 250 BtOAc® S22 AAste] T3t AAES o

mmol)oll MeOH (4 mL) 9 &3t AAE (49 mg, 0.07 mmol)S vz A8k, ¥H&-
aholeh. whEES ofFstal 89S EtOAc (3 x 5 ml)® FESIGUTH dhel Be FR
MgSO,. o2 Az 2 ¥ T35, A9 aznteady (i T 30% EtOAc) 2 A A5k, ﬁﬁﬂﬂﬂﬂLmﬂ

o

24

o] &-Ag-4-S0,-3 & (46 mg, 88%)S LT}, Ip =462 (c = 0.34, CHCly); m.p. 138-140 C; IR (&F

o

2 FE) 2938, 2830, 2851, 2465, 2224, 1712, 1587, 1558, 1452, 1374. 1326, 1287, 1249, 1220, 1191,

l

1104, 1056, 1017, 940, 901, 882, 747, 660 cmﬂ; I NMR (400 MHz, CDCly) & 5.29 (s, 1H), 5.27 (s, 1H),

4.59-4.54 (m, 1H), 4.28 (t, J = 6.4, 13 Hz, 1H), 4.06 (d, J = 9.0 Hz, 1H), 3.93 (d, J = 9.0 Hz, 1H),
3.45-3.39 (m, 1H), 3.35-3.29 (m, 1H), 3.09-3.02 (m, 2H), 2.73 (sextet, J = 7.2 Hz, 1 H), 2.48 (sextet,
J=7.2Hz, 1 H), 2.36-2.24 (m, 5 H), 2.08-1.95 (m, 5 H 2.05°14 s 2%), 1.91-1.69 (m, 7 H), 1.65-

1.09 (m, 18H J = 6.4 HzollA] 1.32 ¥3}), 0.92-0.80 (m, 14 H J = 7.6, 11.6 Hz9l 0.82014 dd %3); C
MR (400 MHz, CDCly) & 104.8, 103.1, 102.3, 89.3, 88.0, 83.7, 80.8. 80.7. 73.3, 71.9, 68.9, 51.9,

51.6, 49.0, 48.7, 44.3, 43.3, 37.2, 37.14, 37.10, 36.2, 36.1, 34.2, 34.1, 33.9, 33.8, 33.6,30.6, 30.4,
95.7, 25.6, 24.5, 24.4, 24.3, 24.1, 19.9, 19.7, 13.1, 12.2; HRMS (FAB) Cuele0pS [T #2HZ]
753.3883, AZX] 753.3875.

WC-0] 271 &-AS-CB 34

At Art O\\]:| At Art
OH TsOH O’b

H|2E ]Skt E (70 mg, 0.11 mmol)®] CHCl, (1 mL) &4oll AlE2HF-Eh= (100 x4, 1.30 mmol) B p-=F4

SEA A5EE (TsOH, 2 mg)S 7. 8-S ALoM 4847F mutslith, sFsta, Aegpadgdel &
P2 28 FzelEady (BtOAc: 3k = 1:100.2 £a)Z AAste], TAY 1A WC-o] AFr]2-A&-(B

(73 mg, 96 %)= ATt H NMR (400 MHz, CDCl;) & 5.52 (s, 1H), 5.40 (s, 1H), 4.86 (m, 1H), 4.53 (m,

F_4

M), 4.24 (d, J = 8.4 Hz, 1H), 3.98 (d, J = 8.0 Hz, 1H), 2.90 (m, 1H), 2.78 (m, 1H), 2.63-2.27 (m,
6H), 2.13 (d, J = 13.6 Hz, 1H), 1.85-0.55 (m, 42H 1.40 2 0.75014 s ¥3); C MMR (100 MHz, CDCls) §

109.7, 103.2, 102.9, 101.1, 89.2, 89.2, 83.6, 81.0, 80.9, 73.0, 72.0, 71.3, 52.7, 52.6, 45.1, 44.8,
38.0, 37.9, 37.5, 37.4, 37.3, 37.1, 35.5, 34.8, 34.7, 31.2, 26.3, 25.2, 24.8, 24.8, 20.3, 20.2, 13.5,

13.2, 12.1; HRMS (FAB) CaglseOr [OM + H)'T A12FX] 675.4108, 2Z3] 675.4084.
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<441>

<442>

<443>

<444>

<445>

<446>

ZIHS3d 10-2008-0081310

Li-o] 2t S-Ad-ob et 973
At Art
Art  Art il
=7 o)
OH 0
OH 2-0tCHEHEH=
prEFAEES AFsE (1 ng)e HA-EZSAE (20 mg, 0.03 mmol) B 2-¢}vhiltel= (20 mg, 0.13

3
mol) e} t]F=2ug (1 mL) & el ﬂﬂ—a‘}‘”t} Weds A& Aop wntelal, A& TR ZYHA
o &S NallC0; 23489 (5 L), = (5ml) R A5 (5 nl)2 AHsEL, NgSO,2 A% F, o3} sF3}

e il AzrtEae (de7H, aat % 13% EtOAc) = “gAlsted, WA AR Li-o] it
(11 mg, 44%)S AT mp = 160-162C; IR ($F& FF) 2934, 2855, 1451, 1376, 1222, 1122,

1054, 1012 cm ; 'H NMR (400 MHz, CDCls) & 5.39 (s, 1H). 5.37 (s, 1H), 4.65 (m, 1H), 4.13 (m, 1H), 3.99
(d, J = 8.8 Hz, 1H), 3.82 (d, J = 8.8 Hz, 1H), 2.81-2.73 (m, 2H), 2.38-2.26 (m, 3H), 2.09-1.18 (m,
39H, 1.39 2 1.37¢14 s %3, 0.95-0.83 (m, 16H, 0.940]A] T]E= ¥3H): "C NMR (100 Mz, CDCls) &

111.82, 103.32, 103.12, 88.02, 82.40, 81.07, 81.05, 73.31, 72.66, 72.31, 52.58, 52.52, 44.94, 44.91,
38.96, 37.19, 37.11, 36.74, 36.69, 34.93, 34.86, 34.60, 34.46, 34.28, 31.51, 30.95, 30.62, 27.03,
26.75, 26.14, 26.12, 25.21, 24.52, 24.46, 24.23, 22.57, 20.22, 20.16, 14.03, 13.81, 13.73; HRMS (FAB)

/7 CullgiOry M+ 1242 755.4734, 2

e

%] 755.4718.

LW-o] A ¥-r] &-A &-3] 50,Tol &4

A
I
HM
[>
o 1z
O
4
\
(@]

OH
o~

(%]

I

(@]

Q

prEFdeZEaA d5E8E (2 ng, 0.01 mmol)S UFE2YE (2 nl) F9 1(E&2-4-+34d)-d g d-4-&
D 2 H2-Ef2AYE (30 mg, 0.05 mmol)ol H71eich. wH3ES A2ox Hof mubat
HA TLCE B34S BUEEAT. NS NaHC0; E3h4+=8 (5 nl), & (5 ml) 2 94 (5 mLb)E A H3,

MgSO. 0.2 Az, o3 d FH3Au. ZANES 4 IA2vtEady (He7ba, ik F 33% EtOAc)Z 3
Aste] WA 3F Q] Li-0] AR T A e-1] 250,Tol (35 mg, 83%)S AT mp = 122-124°C: H NMR (400 Mz,
(DCly) & 7.62 (d, J = 8.0 Hz, 2H), 7.31 (d, J = 8.0 Hz, 2H), 5.30 (s, 2H), 4.47 (m, 1H), 4.11 (m,

1), 3.92 (d, J = 9.2 Hz, 1H), 3.82 (d, J = 8.8 Hz, 1H), 3.26 (m, 2H), 2.98 (m, 2H), 2.71-2.61 (m,
2H), 2.45 (s, 3H), 2.34-2.18 (m, 3H), 1.97-1.07 (m, 29H, 1.35 % 1.28414 s *x3%), 0.93-0.78 (m, 16H,

0.92914 H&F ¥x3h); “C MR (100 MHz, CDCl;) & 143.34, 133.36, 129.68, 127.47, 106.14, 103.23,

102.89, 88.37, 88.08, 83.22, 80.98, 80.92, 72.80, 72.47, 71.09, 52.29, 52.20, 44.59, 44.33, 37.17,
37.08, 36.51, 36.39, 35.23, 34.58, 34.36, 34.27, 30.74, 30.54, 25.98, 25.88, 24.47, 24.28, 22.22,

21.45, 20.11, 20.05, 13.95, 13.47, 13.34; HRMS (FAB) m/z CisHesNO12S (D’ AlAA] 858.4462, AZ5A|

858.4428.
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<448>

<449>

<450>

<451>

<452>
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LW-o] &f-v] S-Ag-7) 2C(0)0Et 373
Art  Art

At Art %
o)
A A
kfl = . (@]
OH o
1-9I2 B80S Al-4-T H 2l = ¥

OH
o

prETFAEEAt dests (1 ng)S HEE2MY (1 al) & 1-7F2 B S5A-4-3 | 2]= (10 x4, 0.06 mmol) =
HI2-Eg 52t S (20 mg, 0.03 mmol)oll H7Fstivh. wWhg=s A2olA dof untshuA TLCE A4S EUFE
shlth. &S NalHCO; 23b& (5ul), = (5nl) B A5 (5 mb)= AlFstL, NegSO,= Ax, o3 9 55

AT, ZAARES S A2vtEady] (ZE7A, daF 5 29% EtOAc) = AAlske] WA Q1 Lj-o] A%
O L-AEY-IZC0)0Et (17 mg, 67%)S AUTF. mp = 83-85C; IR (kS HE) 2927, 2875, 1697, 1435, 1378,

1350, 1279, 1240, 1112, 1055, 1011 cm ; H NMR (400 MHz, CDCls) & 5.36 (s, 1H). 5.35 (s, 1H), 4.58 (m,

1H), 4.20 (m, 1H), 4.01 (d, J = 8.8 Hz, 1H), 3.89 (d, J = 8.8 Hz, 1H), 3.61-3.47 (m, 4H), 2.77-2.65
(m, 2H), 2.37-2.23 (m, 3H), 2.04-1.14 (m, 34H, 1.39 % 1.36°4 A== E3), 0.95-0.84 (m, 16H, 0.94

oA daEg EF); “CONIR (100 MHz, CDCl3) & 155.40, 107.22, 103.36, 103.01, 88.52, 88.21, 83.09,

81.08, 81.05, 77.20, 72.75, 71.26, 61.25, 52.46, 52.31, 44.78, 44.47, 41.79, 37.28, 37.20, 36.97,
36.65, 36.62, 35.68, 34.50, 34.39, 30.89, 30.65, 29.67, 26.12, 26.08, 24.60, 24.38, 20.24, 20.16,

14.66, 14.17, 13.68, 13.44; HRMS (FAB) m/z CpHyuNOp (MHD) ZAFX| 776.4585, 21Z3] 776.4597.

LW-o] & 4-t] &-A 2= ZC(0)Me

Art  Art

EAN
OH O@
OH 1-OtHI € 4-TIl H 2| = N

m 9

ELALEN AFHE (1ng)S OF22de (1nl) 5o 1-opg-4-552E (8 a0, 0.06 mol) B ]2
E2S4TS (20 mg, 0.03 mol) §ole] HrSATH WS Aeoln Aok murslA HAL MCE mUE )
o £ NallC), EA5E Gal), B (Gul) ¥ A5 (5l ARSI, A% M50, A3 2 e
o ZANES So4 azvEads (Aeska, 8t F 756 BoAc)E AAlske], WAl A9l Li-o] Axr)
-AE-3ZC(0)Me (9 mg, 39%)S ATt mp = 109-111TC; IR (8F2 TE) 2938, 2875, 1640, 1446, 1376,

1358, 1267, 1112, 1054, 1008 cmﬂ; I NMR (400 MHz, CDCl3) & 5.35 (s, 1H), 5.34 (s, 1H), 4.58 (m, 1H),

32 |

tlo ¥

4.21 (m, 1H), 4.03 (d, J = 8.8 Hz, 1H), 3.91 (d, J = 8.8 Hz, 1H), 3.76 (m, 1H), 3.62-3.47 (m, 3H),
2.77-2.62 (m, 2H), 2.34-1.20 (m, 35H, 1.39 % 1.35°1A1 A= ¥38), 0.95-0.84 (m, 16H, 0.94°A tj &=

£3h); “C NR (100 MHz, CDCl,) & 168.79, 106.97, 103.37, 102.96, 88.26, 81.09, 81.06, 77.21, 52.43,
52.26. 44.75. 44.34, 37.33, 37.25. 36.63, 34.49, 34.38, 30.91, 30.68. 26.12, 26.06, 24.63, 24.40,

21.38, 20.24, 20.15, 13.30; HRMS (FAB) m/z C4HeNOyy (M+H)+ AAA] 746.4479, AZ5X] 746.4495.
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LW-o] A% t] &-A &3] 2C(0)0CHPh 3

Art  Art
EAA 0

OH

= o Qg

SFEA A-3HE (2 mg, 0.01 mmol)S YEFEEWE (2.5 mL) 5 WE 4-S4-1-vdHEd 72524
0.26 mmol) ¥ W|=-EZ]&4F vlAlY T]E (40 mg, 0.06 mmol)ol F7}skgich. wbE-S A-2o|A Aok
shAA, TICE B34S ZYESIET. &9S NalC0; ¥3<F8% (5m), & (5 nl) 2 5 G a2 AF
sta, Az (MgS0y), A3 # sF3kgitt. =ARES U4 A=viEDy (AE7HA, A F 29% EtOAc) =
AA ke, WA Al L-o] ART]&-A -3 3ZC(0)0CH,Ph (44 mg, 0.052 mmol, 81%)Z AATt. mp = 69-71T;

IR (8F2 FE) 2936, 2875, 1702, 1498, 1433, 1376, 1359, 1278, 1228, 1189, 1111, 1055, 1009 em 3 H
NMR (400 MHz, CDCl3) & 7.34 (m, 5H), 5.35 (s, 1H), 5.34 (s, 1H), 5.11 (s, 2H), 4.57 (m, 1H), 4.20 (m,

1H), 4.01 (d, J = 9.2 Hz, 1H), 3.89 (d, J = 8.8 Hz, 1H), 3.69-3.49 (m, 4H), 2.76-2.62 (m, 2H), 2.33-
2.27 (m, 3H), 2.03-1.20 (m, 29H, 1.38 % 1.35oA] == 23, 0.94-0.83 (m, 16H, 0.93°A &=
EZ); 13C NMR (100 MHz, CDCly) & 155.12, 136.86, 128.43, 127.88, 127.77, 107.11, 103.32, 102.96,
88.61, 88.28, 83.14, 81.06, 81.04, 71.13, 67.03, 52.46, 52.32, 44.77, 44.44, 41.99, 37.30, 37.22,
36.66, 34.52, 34.41, 30.89, 30.67, 26.09, 26.05, 24.62, 24.40, 20.20, 20.13, 13.60, 13.34; HRMS (FAB)

/72 ColeNOw Q)™ 7122] 838.4742, AZ2] 838.4759.

ASK-0] A~H-t] 2-C(0)MePhth A4

Art  Art
Bt Bt DL e T A OH
O
OH DCC, DMAP O
OH o
_0

H|2~-E g $A] S (86 mg, 0.14 mmol)®] 5 tlZ=Zwer (5 mL) &) NNt doelu]w-s2d (DMAP, 6
mg, 0.05 mmol, 0.35 eq.) & RXx-w& k2] (40 mg, 0.21 mmol, 1.5 eq.)S H7}stgth. §HE 220 A
5¥-F wwbaldth, Az wiE Zekade] gAEF2dd7E| e = (DCC, 45 mg, 0.21 mmol, 1.5 eq.) ¥ F
dEE22det (3 mb)E H7FsIYE. DCC &8 A2oA HA-EF St & &35 m# A9dsta, Hof o
Hekeith. TLC 412 &2 B2 gde &M E Yt 89S 31 w58t AgabA o 4
2y arntEady (A F 40% EtOAc)®E AAste], WA 1A el ASK-0] AF-T]-S-C(0)MePhth (85 mg, 0.11

22.6

mmol, 78 %)= k. [w]y, =+ 82 (CHCls, ¢ = 1.7); mp = 81-83T; IR (gFS HE) 2044, 2871, 1724,

1452, 1431, 1373, 1269, 1107, 1010, 730 cmﬂ; MR (400 MHz, CDClz) & 8.13-8.06 (m, 4H), 5.33(s,
1), 5.31 (s, 1H) 4.74-4.49 (m, 4H), 4.28 (s, 1H), 3.94 (s, 3H ), 2.63-2.54 (m, 2H), 2.31-2.25 (m,

- 13
)

2H), 2.11-2.76 (m, 13H), 1.74-1.57 (m, 5H), 1.49-0.89 (m, 24H, 1.40 @ 1.37¢4 278¢ A= F3H); C
NMR (100 MHz, CDCl;) & 166.3, 165.4, 134.6, 133.5, 129.3, 102.9, 89.5, 89.2, 88.4, 87.3, 86.6, 85.6,

85.5, 84.7, 81.0, 80.9, 73.8, 70.3, 70.2, 69.7, 52.3, 52.0, 51.9, 47.4, 43.8, 43.7, 37.5, 37.4, 36.5,
36.5, 35.1, 34.3, 30.8, 30.3, 25.9, 25.8, 24.8, 24.7, 20.0, 20.0, 12.6, 12.5; HRMS (FAB) m/z AAFX

ColsoNOw Na (WH') 785.4112, 2232 785.4118; HPLC [#w=wl¥]2 Zeln] A2zt A9 (1 x 25 em)] 33 3
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<460>
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<462>

<463>

<464>

SIS 10-2008-0081310
30% EtOAc, 2 mL/min, 264 nm, tg = 28.3 min.

ASK-0] 2 3-t]-2-C(0)Ph &4

At Art
Art  Art
SRR on
OH > o
OH male @/go
25 L S vte Z AT E B A-EF2AE (70 mg, 0.11 mmol, 1.0 eq.), CH.Cl, (5 mL), T Jgd (22

., 0.56 mmol, 5.0 eq.) ¥ dshwlzd (0.33 xL, 0.56 mmol, 5.0 eq)Z ATt ¥h3S Ao 247k uut
SHith, HE3A Gke ESES WS (5 mb) 2 IAAZ|AL, 30w3 wEdth. EFEES Et0E TRk ¥
d3}7] ¢kl AT, FEL Et0 (3 x 30 ML) 2 FZ5 3, 584 ANEZA (5 x 50 nL) o2 23319, 3y

e f715S NgSo, o2 dxstar, o3k 8l sl Axsigint. 244 ES Zd4 ey A A=vtED

ﬁﬁ

g7 (B2 F 40% EtOAc)Z AASI], WA 1A 64 mg (80%) ASK-°0]2¥-t]L-C(0)PhS AYtt. [aly =

l

+ 70 (CHCl;, ¢ = 1.0); mp = 112-114 C; IR (8= IF) 3498, 2943, 2870, 1718, 1446, 1372, 1310, 1274,

1112, 907, 730, 710 cmﬂ§ I NIR (400 MHz, CDCl;) & 8.05-8.02 (m, 2H), 7.55-7.51 (m, 1H), 7.43-7.34

(m, 2H), 5.34 (s, 1H), 5.31 (s, 1H), 4.71 (dd, J = 10.0, 8.0 Hz, 1H), 4.61 (dd, J = 10.0, 8.0 Hz,
1), 4.55 (s, 2H ), 4.24 (bs, 1H), 2.66-2.54 (m, 2H), 2.32-2.24 (m, 2H), 2.15-1.75 (m, 11H), 1.68-1.62

(m, 5H), 1.42-1.18 (m, 16H, 1.40 2 1.3791A 27§2] 422, 0.96-0.86 (m, 7H); C NMR (100 MHz, CDCI;)

6§ 166.1, 132.5, 130.7, 129.5, 128.1, 103.6, 102.9, 89.4, 89.1, 80.9, 80.9, 73.8, 70.5, 70.4, 52.1,
51.9, 43.9, 43.8, 37.4, 37.4, 36.5, 36.5, 36.3, 35.0, 34.3, 34.3, 30.8, 30.7, 30.2, 25.9, 25.8, 24.8,

24.8, 24.6, 24.6, 20.0, 20.0, 12.7, 12.6; HRMS(FAB) m/z CuHyOn (M+H) Z1AEX] 727.4057, 22
727.4031; HPLC #Hw=w¥lx~ Zdu] Aa7F A3 (1 x 25 cm), 30% EtOAc : 70% #2F, 2 ml/min, 264 nm, tg =
15.9 min.

ASK-0] A2 %-t]-2-C(0)N,N-Et,Phth 34

At Art OH
P-NN-CI Ol £ 00 & T EF A

OH DCC, DMAP
OH

0]
o
H| 2-E g2 (117 mg, 0.19 mmol)e] ¥ tEF==2uer (5.0 L) &N N Nt oln =385 (DMAP,
34 mg, 0.28 mmol, 1.5 eq.) @ p-N,N-t]olEolu] =X Al (62 mg, 0.28 mmol, 1.5 eq.)S 7}, &9&
2] L-0]| A 5-*‘%7& ettt Az wE Zgaze A ZFEAsE e = (DOC, 58 mg, 0.28 mmol, 1.5 eq.)
2 7 F4 gEFRadd 4 L)< Z7ksk. DIC £ 98 Ao HjA-Er2Aye E3E <f uj
Aelatar gok WHHEGITE, TLC B A S 9 B2 9] hde AnjE YeEhdY. T8 & % z

3t T 60% EtOAc) = B3t del7telA &+l 23 Amvteadyz gAste], w)

©-C(ONN-Et,Phth (115 mg, 74%)S At [al,” = 466 (CHCls, ¢ = 1.0); mp = 78-80 C: IR (SQFe =)

SR
20
rO
=
%)
0
o
b
-z
v

~

3492, 3010, 2989, 2811, 1751, 1668, 1510, 1492, 1322, 1109, 988 eom ;O H NMR (400 MHz, CDCl;) & 8.09

(d, J=18.0Hz, 2H), 7.41 (d, J= 12.0 Hz, 2H), 5.35 (s, 1H), 5.33 (s, 1H), ), 4.72 (dd, J = 10.0, 8.0
Hz, 1H), 4.62 (dd, J = 10.0, 8.0 Hz, 1H), 4.56 (s, 2H), 4.21 (bs, 1H), 3.55 (d, J = 8.0 Hz, 2H), 3.21
(d, J = 8.0 Hz, 2H), 2.65-2.50 (m, 2H), 2.37-2.25 (m, 2H), 2.10-1.87 (m, 7H), 1.82-1.75 (m, 3H),
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1.70-1.62 (m, 5H), 1.42-0.75 (m, 33H, 1.41 2 1.379A] 2709 ==); 13C NMR (100 MHz, CDCl;) & 170.3,

141.2, 131.3, 129.8, 126.1, 102.9, 102.8, 89.9, 89.5, 89.2, 89.2, 86.4, 86.2, 85.5, 84.6, 81.0, 80.9,
73.8, 70.3, 69.4, 52.0, 51.9, 45.6, 45.4, 44.4, 44.3, 43.8, 43.7, 37.5, 37.4, 36.5, 36.5, 35.2, 34.3,

34.3, 30.8, 29.8, 25.9, 25.8, 24.8, 24.7, 20.1, 20.0, 12.6, 12.5; HRMS (FAB) m/z CagHeNOw (MHH) 72H3]
826.4741, AZHA 826.4768; HPLC [Hx=wlv¥l2~ Fdv] Az A58 (1 x 25 cm)] &4 F 50% EtOAc, 2
mL/min, 264 nm, tz = 18.7 min.

ASK-o] 23-t]-&-C(0)NHSO.Ph 314

Art  Art
Art  Art
k{ Bl &l 2 L1 0] A Al OHH| O] £ OH
OH »
(0]
e CH,Cl, /go

O=

WAl £XYd o]aAlolH|o]E (22 xl, 0.16 mmol, 1.1 eq.)?] F<= yF2=2det (5 nL) &N 0CTolA H2-E

222 (92 mg, 0.15 mmol)e] F5= ﬂaiiuﬂﬂ (5 mL) &N AA3] A7Fsilet. 3083F wwk & vkg
S ZHS (1 o)E AAA, 98 T3ES gZz2der (15 n) D 95 (15 nl) 32 9. 97
S wgsta, Ax (MgSo,) ‘;‘ A ﬁk"ﬂq 30% oM EAlelE 9 &l Fo] 1% oA EAe R g 4

g7kl EdlA 29 AsvkEIdste], WA A9l ASK-o] 2F-T 2-C(0)NHSO:Ph (115 mg, 97%)E ]
Sth. mp = 85-86 T: IR (SFS WE) 3240, 2049, 2874, 1755, 1444, 1356, 1146, 1091, 989, 861 cm : N
NMR (400 MHz, CDCls) 68.05-8.02 (m, 2H), 7.66-7.60 (m, 1H), 7.55-7.51 (m, 2H), 5.33 (s, 1H), 5.26 (s,

1H), ), 4.85 (bs, 1H) 4.37-4.32 (m, 1H), 4.24 (dd, J = 10.8, 4.8 Hz, 1H), 4.20-4.16 (m, 1H), 4.07 (dd,
J =10.8, 7.2 Hz, 1H), 2.71-2.63 (m, 1H), 2.52-2.42 (m, 1H), 2.38-2.22 (m, 2H), 2.15-1.82 (m, 6H),
1.81-1.19 (m, 27H, 1.43 % 1.32904 2709 A== ¥3F), 0.96 (d, J = 6.4 Hz, 3H), 0.95 (d, J = 6.4 Hz,

3M), 0.84 (d, J = 7.6 Hz 30), 0.79 (d, J = 7.6 Hz, 30): C NMR (100 MHz, CDCly) & 150.5, 138.8,

133.6, 128.9,128.1, 103.6, 102.7, 89.6, 88.6, 81.2, 81.1, 74.6, 70.6, 70.5, 52.3, 51.9, 44.3, 43.9,
37.4, 37.3, 36.6, 36.5, 34.5, 34.3, 34.3, 31.3, 31.0, 30.5, 26.0, 25.8, 24.9, 24.8, 24.7, 24.7, 20.2,

20.0,13.1, 12.4; HRMS(FAB) m/z C4HsoNO15S (M+H)+7ﬂff5ﬂ 805.3707, AZ%] 835.3710.

ASK-©] 24 4-t]2-C(0)3-FPh &4

At Art
Art  Art m-Z2SQ2HEM OH
> (@)
OH DCC, DMAP o
OH

F

N A-Eg At (56 mg, 0.09 muol)e] 4= tFZZver (5.0 mL) &0l N A-Trgolu] vzl (DMAP,
30 mg, 0.14 mmol, 1.5 eq.) ¥ m—Hl=AF (20 mg, 0.14 mmol, 1.5 eq.)S A7l NS A2o]x 587t
wkEih, Az wg Skl gAFREAsmte = (DCC, 30 mg, 0.14 mmol, 1.5 eq.) ¥ F7} ¥ o
22 (5 mb)S H7Fskivh. DOC &S AoA H2-EgSAilit) e E3HEd| wj Ak, Hof uyk
el TLC 242 2% 49 43 2nlE Y. 89S Aeketel w5sta, dugtelA EH4
724 AzntEady (Aak 5 30% EtOAc)Z AAlste] WA 19l ASK-o] 4~H-t]2-C(0)3-FPh (57 mg, 85 %)<

23

At = + 74 (CHCly, ¢ = 1.0); mp = 75-77C; IR (8F> ©E) 3495, 2951, 2875, 1724, 1592,

1485, 1448, 1377, 1281, 1269, 1202, 1094, 1054, 1008, 910, 755, 732 cmﬁ; I NR (400 MHz, CDCl;) &
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7.85 (d, J=8.0 Hz, 1H), 7.74 (d, J = 9.0 Hz, 1H), 7.42-7.35 (m, 1H) 7.25-7.20 (m, 1H) 5.33 (s, 1H),
5.32 (s, 1H), ), 4.71 (dd, J = 10.0, 8.0 Hz, 1H), 4.61-4.52 (m, 3H), 4.29 (s, 2H), 2.66-2.54 (m, 2H),
2.35-2.23 (m, 2H), 2.12-2.04 (m, 1H), 2.03-1.85 (m, 6H), 1.80-1.73 (m, 4H), 1.70-1.59 (m, 4H), 1.45-

1.15 (m, 16H, 1.40 2 1.37¢14 271¢ =22 2%), 1.00-0.80 (m, 16H); BCOMR (100 MHz, CDCly) 6

165.1, 165.0, 163.7, 161.2, 133.0, 132.9, 129.7, 125.4, 125.3, 119.7, 119.5, 116.5, 116.3, 102.9,
89.5, 89.2, 81.0, 80.9, 77.2, 73.7, 70.5, 70.3, 69.6, 52.1, 51.9, 43.8, 43.7, 37.5, 37.4, 36.5, 36.3,

34.9, 34.3, 30.8, 29.8, 25.9, 24.7, 20.0, 12.5; “FNIR (282 MHz, CDCl3) &612.8; HRMS(FAB) m/z CyHssFO1

(M+H) AAFX] 745.3963, 2

e

2] 745.4014.

ASK-0] A~ 5-t] 2-C(0)4-FPh &%

Art - Art PrERQ2HEA OH
> (@)

Kg)H DCC, DMAP 5
OH
F

H|A-Eg2AT]S (62 mg, 0.10 mmol)e] F4 tiZ==Zwe (5.0 nL) &Aoo N Ao Eoeln]x-2]d (DVAP,

0.21 g, 1.71 mmol, 1.5 eq.) & p-#lZAF (24 mg, 1.71 mmol, 1.5 eq.)S HA7}stgtt. &AES A eoa] 5871

WwElE Tk Az g Eae] tAFEdAs | oe = (DCC, 40 mg, 1.71 mmol, 1.5 eq.) ¥ F7} ¥4

SEave (5 nL)& 7tk DOC && ALoA nla-EgSibrs Z3hEo] v AF9dskar, Hof wwk

aFolth, TLC w4l &9 =49 g AnE Jepdigick. 88 7hedstel w58ta, Ag7HEt 5 80%

EtOAc) oA Zdl+] 2+l F=wtEaf9R2 AAste] #A) 313Ql ASK-o] &7t]-&-C(0) C(0)4-FPh (50 mg, 70
22.6

S AAt. [al = 4+ 75 (CHCl;, ¢ = 1.0); mp = 82-84T; IR (gF& FE) 3492, 2945, 2873, 1726,

1589, 1485, 1448, 1372, 1285, 1266, 1202, 1096, 1055, 1008, 910, 755, 732 cmﬁ; I NMR (400 MHz, CDCl3)

§ 8.12-8.03 (m, 2H), 7.11-7.04 (m, 2H), 5.32 (s, 1H), 5.31 (s, 1H), 4.70 (dd, J = 10.0, 8.0 Hz, 1H),
4,59 (dd, J = 10.0, 8.0 Hz, 1H) 4.52 (s, 1H), 4.27 (s, 1H), 2.66-2.54 (m, 2H), 2.35-2.23 (m, 2H),
2.09-1.80 (m, 7H), 1.80-1.75 (m, 2H), 1.70-1.60 (m, 2H), 1.45-1.15 (m, 16H, 1.40 ¥ 1.370|4 A<= =

&), 1.00-0.80 (m, 16H); C NMR (100 Mz, CDCls) & 165.1, 165.0, 163.7, 161.2, 133.0, 132.9, 129.7,
125.4, 125.3, 119.7, 119.5, 116.5, 116.3, 102.9, 89.5, 89.2, 81.0, 80.9, 77.2, 73.7, 70.5, 70.3, 69.6,

52.1, 51.9, 43.8, 43.7, 37.5, 37.4, 36.5, 36.3, 34.9, 34.3, 30.8, 29.8, 25.9, 24.7, 20.0, 12.5; “F NMR

(282 MHz, CDCl;) 6-106.4; HRMS(FAB) m/z CyiHssFOir (M#H) AAFX] 745.3963, A==X] 745.3983.
WNM-0] &¥-C(0)Ph A

Art  Art
e 1. PhMgBr

2. PDC
H™ o o

S Axd 25 0l T vy EHAAE HA-ESa SEEE (0.91 g, 0.15 mmol) 2 AH§-aL 2 nl 5 ol
=4 Mol 0ColM #d BEF3etadlg (1.0 M in THF, 0.26 mL, 0.26 mmol)<

A7betinh, W EFES ALoR H9-ar, 243 awkekelth wkeS HO (5 mL)E H7istel WAAAL. &

ol WEES CLCl, (2 x 25 nL)2 FE38kaL, NallCOo; £3} =& 2 0,02 Aea, 34z (MgSo,) 2 A&

FSEUT. APES A7t AzvtEaHT (206 oPMEAYE, 80% FhHE GAEtY, F7te] 54 gle]

FolA = 2AAE (0.069 g, 99 %) AUt

ZARES 25 0l T v EEkeae] 931, 6 mLo] 5 CHCLol &3iAI . o] &l Ity FaFA

9 (PDC, 69 mg, 0.18 mmol) YH-E H7I8Itl. Hof mul & wkg FFES Ago|ER Aista JAF 5F
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st 2AAES AEaA iiﬂ}ilﬂﬂﬂ (20% oA EALoE, 80% MAH 2 AAste], FAY 1A M-
Z25-C(0)Ph (39 mg, 56%) S At =55 (c = 0.48, CHCl); IR (8F2> HE) 2937, 1679, 1448, 1376,

1219, 1010 em 3 ONMR (400 MHz, CDCl3) & 8.11-9.08 (m, 2H), 7.49-7.38 (m, 3H), 5.30 (s, 1H), 5.11
(s, 1H), 4.22-4.18 (m, 1H), 4.12-4.07 (m, 1H), 3.95-3.92 (m, 1H), 2.68-2.66 (m, 1H), 2.58-2.56 (m,
1H), 2.74-2.21 (m, 3H), 1.99-1.15 (m, 19H), 1.059 (s, 3H), 0.97-0.80 (m, 17H); 13C NMR (100 MHz, CDCls)

6§204.9, 138.0, 132.4, 129.0, 128.2, 103.2, 102.9, 89.0, 88.0, 81.2, 80.9, 75.1, 73.2, 52.4, 52.1,
44.5, 44.3, 42.9, 37.5, 37.3, 36.54, 36.46, 34.6, 34.5, 34.4, 33.6, 32.7, 30.3, 30.2, 25.8, 25.5,

24.78, 24.75, 24.72, 24.6, 22.6, 20.7, 20.2, 20.1, 14.1, 13.3, 12.8; HRMS (FAB) CyHs:0y [(M + 01 A%
%] 681.4003 AZx] 681.3955 (A9 "WpHo| oJsle] H]|A-Eg] 2t 12} 432 HE A|Z: Posner, G. H.;
Shapiro, T. A.; Sur, S.; Labonte, T.; Borstnik, K.; Paik, I.-H.; McRiner, A. J. WO 2004028476).

M-0] 2 %--0C(S)OPh A4

Art  Art Art  Art
% e Kﬁ
on ELE )k

5ml 5 e ZgaaE v A-EgSa 4HS (0.048 g, 0.08 mmol)®E 93, 1 al F-F I
A AT, o] gdol] 0Tl HAIFEE Bl Q=T 249 (53 nl, 0.40 mmol)S 5E3F A71etdcy. o
golo 2 HE z;xmomr e EEEo] ALo g9 16417 wwWkElal, 01N AJE22F (5

] S CHCly (2 x 25 mL)& F&38}aL, NalHC0; ¥£3} 8 2 H0R

ES9th. 2AHTS ded AsvEIdY (3 F 208

=
Z
tlo
et
NS
prL
2
™o
o
>
S0
%l
i
ic
[ T
LU
1o %

off 5;
N{U o

oA EAENZ AASe], TAE mAQ M-0] AF-0C(S)0Ph (25 mg, 42%)= Atk [al, = 53.0, (¢ =

1.02, CHCI3); IR (9F2 ZE) 2939, 2875, 1592, 1490, 1454, 1377, 1280, 1201, 1105, 1009, 754 en s
NMR (400 MHz, CDCl;) & 7.41-7.38 (m, 2H), 7.29-7.25 (m, 1H), 7.15-7.13 (m, 2H), 5.34 (s, 1H), 5.33
(s, 1H), 4.73-4.65 (m, 2H), 4.43-4.24 (m, 1H), 4.29-4.28 (m, 1H), 2.71-2.69 (m, 1H), 2.61-2.59 (m 1H),

2.37-2.28 (m, 3H), 2.04-2.00 (m, 2H), 1.91-1.25 (m, 24H), 0.98-0.94 (m, 8H), 0.88-0.83 (m, 8H); “C R
(100 MHz, CDCl3) & 194.8, 153.5, 129.3, 126.3, 122.1, 103.2, 102.9, 89.5, 88.8, 81.14, 81.11, 77.3,

76.4, 73.6, 70.9, 52.4, 52.1, 44.5, 44.1, 37.42, 37.40, 36.68, 36.62, 34.5, 34.4, 34.2, 30.5, 30.4,
29.9, 26.11, 26.10, 25.3, 24.82, 24.77, 24.7, 20.19, 20.09, 13.2, 12.7.

WM-0] 22 5--0C(0)OPh &3

O
Art  Art Art  Art
Kﬁ CI/U\OPh Kﬁ o
-
OH Al o)koph
28 AxH 15 ol T2 vty Eg23E HA-ESAE 43& (0.080 g, 0.13 mmol)E A$-3, 3 ml FF I
glddol] Azt o] &olo] 0CeA HLdFRE EFAFY (82 nl, 0.66 mmol)S 5ol AA H7bapgict. A
A aA 7 G REE FA] AHEQIE, v EFES AR U9, 16A17F wwkela, 0.IN AJEE%E (5
mL)% ‘1:147]'—6‘]'0:] Z(lx(—)]}\]iﬂ)\]:]' %E}—_/}_E_Q] W%%% CHzclz (2 X 25 mL)i TEE}‘J—l, NaHCO; Eﬁl,_/r_%_@'] ‘g'l Hgoi

AR F Az (MgS0) E AF FHUT. 2AANES AgyrAa maEnEadgy (A F 0 20%
P EAE) R AAFe], WAl ;RS W-o] £2%-0C(0)0Ph (92 mg, 96%)= AT [aly = 64.0 (¢ = 1.9,

CHCI3); mp = 82-84 C; IR (SF =

e

5) 2924, 1762, 1494, 1456, 1377, 1256, 1211, 1106, 1054, 1008 cmﬂ;
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HONMR (400 MHz, CDCls) s 7.37-7.33 (m, 2H). 7.22-7.17 (m, 3H). 5.33 (s, 1H). 5.31 (s, 1H), 4.47-4.41
(m, 3H), 4.29-4.26 (m, 1H), 2.74-2.64 (m, 1H). 2.64-2.54 (m, 1H). 2.37-2.21 (m, 3H), 2.02-1.98 (m,
oH), 1.91-1.21(m, 24H), 0.97-0.93 (m, 8H), 0.88-0.82 (m, 8H); C NMR (100 MHz, CDCly) & 153.5, 151.3,

129.2, 125.7, 121.1, 103.1, 102.8, 89.5, 88.8, 81.08, 81.07, 73.7, 70.8, 70.6, 52.3, 52.1, 44.4, 44.1,
37.38, 37.35, 36.63, 36.57, 34.6, 34.44, 34.37, 34.3, 31.5, 30.5, 30.3, 29.8, 26.0, 25.95, 25.2, 24.8,

24.73, 24.67, 22.58, 20.64, 20.2, 20.1, 14.1, 13.1, 12.6; HRMS (FAB) CyHs0y;; [(M + m'l AZEA]
727.4057, A F2] 727.4058.

WC-2] &~ 5-0C(0) (CH2).C(0INH-AQ %

At Art
At b EDC, HOBt
o}
s T S
o
OJ\/Y HoN NH J KL
=
° f\l@ 4
g
A_EQ| LAY A H 2 At N Cl
HIA-E2| S A AH 2 A SN Cl

H| A-E g 2L o 2H 24F (54 mg, 0.08 mmol)&] CHCl, (1 mL) o] 0Tl M-t o] -2 H)-N'-

dElsthrjoln= d344235E (EDC, 18 mg, 0.09 mmol) % 1-3|=EAWIZEZo}l=E (HOBt, 12 mg, 0.09
mmol)S Mrhelar, AoA 2083 wRESIITE 0Tl W&o CHLly (1 mL) T2 Egogolyl (21 i,
0.15 mmol) % M(7-FE22-FA=d-4-A)-ZZ3-1,3-t]Jo}l (27 mg, 0.11 mmol) &NHES 7}l o] &
S ARoF H§-a 3087 ke, dHE (5 nl)E IAstal, & (2 ml)E A

ZS JqHZ (4 X 3 nl)E F=39t}.
7 2 a=EvEay (EtOAce.2Wh &8 = AHASte], = 330 WC-o]250C(0) (CHy).C(O)NH-AQ (56

o

o 2 f7] &S dx (Mgso) B A

& 4w

mg. 7992 ATk [aly = 457 (¢ 0.79, CHCls); mp 120-125 C; IR (SFS WE) 3277, 2923, 1733, 1654,

1581, 1375, 1010, 755 cmi% I NIR (400 MHz, CDCl;) & 8.46 (d, J = 5.2 Hz, 1H), 7.96 (d, J = 8.8 Hz,

1), 7.90 (d, J=2.4 Hz, 1H), 7.36 (dd, J = 2.0, 8.8 Hz, 1H), 6.61-6.52 (m, 2H), 6.38 (d, J = 5.2 Hz,
1), 5.29 (s, 1H), 5.25 (s, 1H), 4.35 (m, 1H), 4.27-4.18 (m, 3H), 3.44-3.30 (m, 4H), 2.83-2.62 (m,
3H), 2.58-2.46 (m, 3H), 2.36-1.54 (m, 17H), 1.45-1.15 (m, 16H 1.37 ¥ 1.34°1A] s *23}), 0.95-0.78 (m,

4H J = 7.6 Hz9 0.85 2 J = 7.6 HzS 0.80014] d ¥3b); C MR (100 MHz, CDCly) & 173.2, 172.8,

151.8, 150.0, 149.3, 134.8, 128.4, 125.2, 122.1, 117.6, 103.3, 102.9, 98.4, 89.4, 89.0, 81.1, 81.1,
73.6, 71.0, 67.6, 52.3, 52.1, 44.3, 44.1, 39.0, 37.5, 37.4, 36.6, 36.5, 36.3, 34.4, 34.4, 33.8, 31.5,
31.2, 30.7, 30.5, 30.1, 28.2, 26.0, 25.9, 24.8, 24.7, 20.2, 20.1, 19.1, 14.1, 13.7, 13.1, 12.7; HRMS

.1
(FAB) CoolriCIN:Oy [OM + 1)1 ARFR] 9244777, 212X 924 4813 (o]n] Byg o] o)ate] v A-E@]S2) |

|\

2} dmLFZRE A Z: Posner, G. H.; Paik, I.-H.; Sur, S.; McRiner, A. J.; Borstnik, K.; Xie, S.
Shapiro, T. A. J. Med. Chem. 2003, 46, 1060).

IWC-0] 4:7-0C(0) (CH,),C(0INIP-AQ 373

Art  Art
At Art EDC, HOBt

Do~ Py

| N

N cl N Cl

NS

H| 2-E g &4l o 28 24F (72 mg, 0.10 mmol)2] CHy,Cl, (1 mL) o] 0ClA M(3-Tiueoln| -2 H)-N'~
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deEstrtoeln = J54431E (EDC, 23 mg, 0.12 mmol) % 1-3|=EAMlx ao} (HOBt, 17 mg, 0.12
mol)& Hrlsla, ALoA 2087 wwkslgtl. 0ColA wh3Eo CHCl, (1 mL) 59 Egodolql (28 ut,
0.20 mmol) 2 WC-1,3-t]o}dl (57 mg, 0.20 mmol) |NS A7}l
Art. dEZ (5 nl)E FAMsta, & (2 mb)E AAAAY. =& &
Ak, e Be {7 £9S Ax (MgS0) ¥ FFH3UTE. X

o §aE Heog H§a, 2417 Rk}
gale] 2 JdHE (4 X 3 ml)E FE3}
Zd4 29 azeEady (EtOAcERE &

24

)R At , WA w2l WC-0] AH-0C(0)(CHy)C(ONIP-AQ (74 mg, 75%)= AAT}. Iy = +45 (¢ 0.60,

CHCl3); mp 89-91 C; IR (8F2 HE) 2923, 1733, 1581, 1451, 1374, 1009, 755 em 5 H NMR (400 MHz,
CDCl3) & 8.47 (d, J = 5.2 Hz, 1H), 8.15 (d, J = 9.2 Hz, 1H), 7.93 (d, J = 2.0 Hz, 1H), 7.40 (dd, J =

2.2, 9.2 Hz, 1), 7.32 (m, 1H), 6.31 (d, J = 5.6 Hz, 1H), 5.27 (s, 1H), 5.25 (s, 1H), 4.36 (m, 1H),
4.29-4.20 (m, 3H), 3.39 (t, J = 6.4 Hz, 20), 3.27 (q, J = 6.0 Hz, 2H), 2.80-2.46 (m, 9H), 2.33-2.16

(m, 3H), 2.03-1.15 (m, 34H 1.37 ¥ 1.35°14 s 23}), 0.97-0.78 (m, 14H); e MR (100 MHz, CDCl;) &

173.0, 171.6, 151.8, 150.0, 149.3, 134.8, 128.4, 125.3, 122.7, 117.6, 103.0, 102.8, 98.0, 89.5, 89.0,
81.1, 81.1, 73.1, 71.2, 67.1, 52.3, 52.1, 48.3, 44.3, 44.1, 40.6, 37.7, 37.5, 37.4, 36.7, 36.6, 34.4,
34.1, 31.6, 31.0, 30.6, 30.1, 29.7, 29.6, 29.3, 28.4, 26.1, 26.0, 25.3, 24.8, 24.7, 21.4, 20.2, 20.1,

14.1, 13.0, 12.6; HRMS (FAB) CssHzCINsOn [(M + H) ] ARk 966.5247, A5 966.5282.
ASR-0] 2 3-ClL0- el 4

Art  Art (0]
At Art DCC, DMAP

HO o

Bl A-Eg gt 12} 43S (98 mg, 0.16 mmol), 7-T]WlEoln] m=Ful@-4-olH EAF (20 mg, 0.08 mmol) 2 DMAP
(10 mg, 0.08 mmol)E of=2F H7std t]ZFE=ZwWEr (7 mL)ol H7Fslgth. N N-tjA S 282711 ] o]n|
(DCC, 16.7 mg, 0.081 mmol)S WrS-Eo| H7islar, ALoA 18A17F wwksldc), odlx] &S AF 55
. 2ARES U4 AY7HA d9 A2etEaHT (A F 20-30% EtOAc) R FAIste] @A FAHE 1A

22.3

¢l ASR-0] AR-CH0-Fv¥l (28 mg, 41%)S LA}, [aly, ~ 452 (¢ = 0.18, CHCly); IR (82 FE) 3057,
2951, 2876, 1719, 1619, 1532, 1453, 1403, 1375, 1268, 1145, 1105, 1053, 1008, 735, 702 cm ; 'H NWR
(400 MHz, CDCly) & 7.43-7.41 (d, J = 8.8 Hz, 1H), 6.64-6.61 (m, 1H), 6.51-6.50 (d, J = 2.0 Hz, 1H),

6.05 (s, 1H), 5.23 (s, 1H), 5.22 (s, 1H), 4.33-4.16 (m, 4H), 3.70 (s, 2H), 3.04 (s, 6H), 2.61-2.59 (m,
1H), 2.39-2.38 (m, 1H), 2.32-2.24 (m, 2H), 2.11-1.87 (m, 6H), 1.73-1.55 (m, 9H), 1.42-1.13 (m, 17H
1.37 ¥ 1.36914 s 2%), 0.95-0.85 (m, 9H), 0.78-0.76 (d, J = 7.2 Hz, 3H), 0.71-0.69 (d, J = 7.2 Hz,

30 “C MR (100 MHz, CDCl3) & 168.9, 161.6, 155.9, 152.7, 148.9, 125.6, 110.8, 109.2, 108.9, 103.2,

102.8, 98.4, 89.6, 88.9, 81.2, 81.1, 73.6, 70.5, 67.1, 52.3, 52.1, 44.4, 44.1, 40.2, 38.6, 37.5, 36.7,
36.6, 34.5, 34.4, 34.0, 30.1, 30.6, 30.4, 30.2, 26.1, 26.0, 24.8, 20.3, 20.1, 13.0, 12.5; HRMS (FAB)

n/z CrllgNOy, Q) 7122 836.4585, 21Z%] 836.4578; HPLC [Zelv] Agl7ba A8 (1 x 25 em)], A &
30% EtOAc, 2 mL/min, 270 nm, ¢z = 43.6 min.
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SS-0] A& §-0-C(0)-2-(0Ac)Ph 34

At Art BN, wi
> 0 OAc
(@] OAC o)l\©
OH C')J\(j

= EA A A9 vy gueprp ZEE
(25 mg, 0.04 mmol)& S, 2 nL A& -
ol (0.019 mL, 2.10 mmol, 5.0 eq) & o}Al
B8 45CE 7Fgstm 2447 wwkatact.
c37] ko AT EFES oMAE
2 5% AU EF & (5 mb) o= AFH 3L,

=i+ 2d AazviEady (33 F 20% oFAEAER g2 & gAlste], FA4Y A SS-o]iF-

e
A
pY
rht,
8
=]
c
of
l
z
> 0
mlu
_v;
>4
LU
il
E
>4
m
_@
Jo
24
5
e

K
o &
am Sy P

2

1

7 E
)

4o i

x 30 mL)Z %gsﬁiﬂr. sk

~ oo gl oplo |n
oo
ri un do i
—
w <2 q
=
&
of
of
i S
B
fru
2
o
>
N
jﬂ
2
Mo
2
=

=
—
B
5
192)
S
)
&
o
o
2
n
&
o
o
2
ol
off
e
ol
=
B
o

oX
o

=
0-C(0)-2-(0Ac)Ph (27 mg. 87%) AT}, [al”y +69.4 (c 1.00, CHCly); IR (Ske =) 2954, 2880, 1766,
1716, 1452, 1370, 1290, 1187, 1105, 1072, 1031, 1006. 924. 743 cm ; H NMR (400 MHz. CDCls) & 8.01-

7.99 (dd, J=17.6, 1.6 Hz, 1H), 7.56-7.52 (m, 1H), 7.30-7.28 (m, 1H), 7.10-7.08 (dd, J = 8.0, 0.80 Hz,
1H), 5.31 (d, J =2.8 Hz, 2H), 4.48-4.39 (m, 3H), 4.30-4.27 (m, 1H), 2.75-2.55 (m, 2H), 2.37-2.28 (m,
6H, 2.35914 s 23%), 2.04-1.97 (m, 2H), 1.89-1.51 (m, 12H), 1.46-1.20 (m, 13H, 1.40 2 1.39°4 27

o A== £F), 0.97-0.83 (m, 14H); 13C NMR (100 MHz, CDClz) & 169.7, 164.24, 150.75, 133.47, 131.50,

125.8, 123.8, 103.2, 102.9, 89.34, 88.64, 81.15, 81.10, 77.20, 73.39, 71.28, 67.54, 52.41, 52.15,
44.49, 44.17, 37.37, 37.30, 36.65, 36.58, 34.45, 33.93, 30.56, 30.41, 30.30, 29.74, 26.11, 26.03,
24.91, 24.85, 24.71, 24.63, 21.04, 20.19, 20.11, 14.11, 13.21, 12.77.

AU-©] 22 5--0C(0)NEt, 33

At Art NaH Art  Art
o 0
/\
OH c|/M\N’/\\ O/ﬂ\N

ZLAF 13 &43FEL (40 mg, 0.07 mmol)E& of A vtadgnbrl Jde o8 dxE 10 o 5 Bf
2~ ¢tol A CHCly, (0.8 mL)o gaAFHT., =423 VEF (60% in mineral oil, 4 mg, 0.10 mmol)S
of whEi SERE WA el s whEflnh. AR §, "eldrhubd dskE (9 mg, 0.07 mmol)= H7Fskaleh
= oA 16A17F ekt 9 EAL An[EXA] gokth, FAUER (vdE 2d T 60%, 4 mg,
0 mol) & Wg-Zo A7lEkIL, WSS 16417 o) wukEE], o] AFE TLCF E 2] ghAgh 2]
UeER= Aotk WS 10 (10 nL) 2 XA A7 AL, {7 Aztvgdl (1 x 10 nL) 22 A7)
3 oFAEAME (2 x 10 mL)E IAAHY. F715S Ftvladlgez dzA7|a, o3 9 553500, 24
AES A9 azvtEad s (A F 60% EtOAc) 2 AAste] FAE A AU-°]A2F-0C(0)NEt, (32 mg, 70%)

o
o
e
mo

i

Aett. [al, = 49.3 (¢ = 2.43, CHCly); IR (SFS TE) 2928(s), 2870(m), 1693(s), 1480(m), 1423(m),

1374(m), 1268(m), 1230(w), 1191(m), 1114(m), 1056(m), 998(s), 958(w), 950(w), 872(w), 766(m); I NR
(400MHz, CDCl3) & 5.26 (d, J = 1.6 Hz, 2H), 4.34-4.30 (m, 1H), 4.22-4.12 (m, 3H), 3.21 (s, br, 4H),

2.69-2.64 (m, 1H), 2.59-2.54 (m, 1H), 2.31-2.22 (m, 2H), 2.16 (m, 1H), 2.02-1.94 (m, 2H), 1.86-1.78
(m, 20), 1.76-1.68 (m, 3H), 1.61-1.37 (m, 7H), 1.36-1.30 (m 1.35 % 1. 34°ﬂ*1 A= 23, 7H), 1.31-

1.11 (m, 6H), 1.06 (t, J = 7.2 Hz, 6H), 0.92-0.89(m, &H), 0.83-0.79(m, 7H); C NMR (100 MHz, CDCls;) &
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156.0, 103.2, 103.0, 100.8, 88.2, 88.6, 81.2, 81.1, 73.6, 72.1, 67.4, 60.4, 52.5, 52.3, 44.6, 44.4,
37.4, 37.3, 36.7, 36.6, 34.5, 34.4, 34.3, 30.8, 30.5, 30.4, 29.8, 26.1, 26.0, 24.8, 24.7, 24.6, 20.3,

20.2, 14.2, 13.3, 12.9; HRMS (FAB) CsoHeuNOyp [(M + H)+] AlAkA] 706.4530, AZX] 706.4540.

<499> S E B o|FAE
<500> « ge] diehA] e 3 e A
01> # [CB0 & E2 F2~ o3 I (UMD ARALF (P.Falciparum)o] thF AA vF BAo =R
LA
Art  Art Art  Art
KﬁOR OH
0| A% -OH
ICs0 = 0.58 nM
Art  Art
Art  Art At Art
N "
0 o}
A
N
WC-g| 4 520-CHyTol WC-0) 4 520-CHyPyr WC Ol & £.0-(4-IP)Bn
|C50 =6.9 nM OIL OIL
|C50=1.2 nM
At Art
Art  Art
o}
o}
ﬁ CF3
WC-. 0] A -allyl WC-0] 4 50-(4-CF3)Bn
|C50=29 nM

<502>
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o O

ASRO| £ 80-E4
ICsp=1.7nM

At Art
o)

LI _OPh

0~ “oPh

WC-AJM-0| 2 50-P(Q)(OPh),
|C50 =10nM

P

At At
S
H/OEt
0~ “OoEt

WM< £ 5+0-P(S)(OEt),

At Art
o)
IL|/NEt2
O/

“NEt,
VWMl £ 520-P(O)(NEt,),

<503>
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At A
o)

B/OEt

0~ “oEt

WC-TM 0] 4 5-0-P(O)(OEt),
ICs0 = 0.26 nM

Art Art

5
Ig/owle
0~ “oMe

WM-| 2 5-0-P(S)(OMe),
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Art  Art
Ojo R

>

rt Art

T

A
f :

07 ~oH \N,O
ol A

ICs0 = 2.4 NM

AU0| £ 5-COOCH,3-Ph-2-Me 0| 2 A ZAU-0 2 5:COOCH,BT

>
5
>

rt Art

(@)
“H
Z
S

Art  Art Art  Art

550
(o]
N

AUOI £ 5.COOCH,3,5-Mey-0| 2 AL X

Art  Art

(e]

H n
oj)oﬂ—ﬁ@

(¢]

$8-0| 4 5C(0)ONHSO,Ph
ICs0 = 0.86 nM

AU-p| 4 =COOCH,Ph

Art  Art

():\H()/\@\ Art  Art
NNy oﬁﬁ)o cl
IR @H
HN\([)I/O\/Q

JGDOIAKC(0)OTB

ASKO| £ FC(0)CH2PhCH2-N9- C6-(NH)CBz ¢} g 1

<504>
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Art  Art
Art  Art 5/\/‘
O H/\O
o "NHR IP-IV-22y
ICso = 0.87 nM
At Art At Art At Art
Y j y = | Ph
/H x l (o) N N J;
o= N N 07 N7 T cooH
H
o) (e}
ASR-0| & 2C(0)-0| £L| 0= ASRO| A 2¢C(0)-LI 0= ASR-0| 22 C(O)HI L 22t
ICso = 0.58 M

Jb==al o F
Art Art

At At
o)
o >) R
o) N A o)

| _N ASRO| 2 EC(O)NHNHC(0)-2-Z &

Art Art

ASR-0| 4 5C(0)NHOPh Jbe=ol vl
ASROI £ 5C(0)NHCH,Pyr ICs0 = 0.42 M IC50 =0.32nM
S ICsp = 0.034 NM
E11Cs0 =0.25nM
At A At Art At At
& Hbsfyy o N o Y N 0
COOMe H
OMe OH
JGDO| £ 5C(0)NHCH,PhCOOH
ASR-0| A 52(0)NHCH(Ph)COOMe
ICap = 0.30 NM JGD-0| 2 5€(O)NHCH,PhC(0)OMe
At Art Art - Art At Art

j j‘ >|/[ Art  Art
e Mol oL e
NO, CF3 F

WC-01 2 5C(O)NH-Bn-pNO,  WC-0| 2 5C(O)NH-Bn-pCF3 WC-0| A 5C(O)NH-Bn-pF  WC-0] 2 5(0)NH-Bn-mF
<505>
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Art  Art

N>H=
07 "N O
H N

WC-0| 2 5C(O)NH-5-Urac

Art Art

SO3H o
o H/'\/

RO0| A RCOE 2R

Art Art
ojﬂk
H
SS-OI&RC(O)NHTB

Jbs==ol otd

Art Art
e
H
SSOI & 5.C(0)NHC(Me),Ph

<506>

Art  Art

N_> PN N
N u
H_<\N / H u_N

WC-0| 25C(O)NH-2-1| & WC-0l & 5C(0)NH-5-HI E2t=

Art Art

N\/
N /\/

MeO,C RO-0I £ 55(0)NH(CH,)»-1-01 0/ =
ICsg = 1.6 nM
RO-0l4 5£(0)ProlCOOMe 50 n
oL
At Art Art Art Art Art

o H/\/O - N/\

O N
o]

§S0I 25 C(0O)NH(CH,)oN(morph)  SS-0] 2 S2C(O)N(morph) SS-0] 4 RC(O)N Il =2

ICs0 = 0.29 M
Art Art
Art Art

CioHog

o N7

X Kk Hoo
Art
8S-0| A5RC(O)NH-t-S € 0ot = Art

ASK-0| £5C(O)NH-=CI &-EH E2tH
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At Art At Bk
1 j
S NH, 07 N">"NH
o N/II - H
H 9 o N 4
ASR-0| 2 5C(O)NHSO,PhNH, N ol
AUO| 4 2-C(O)NHMe W ST ASEOINH.AD
]C50 =1.6 nM
Art  Art
5/\) Art Art Art Art
07 N NH
\N cl fe) H o H/\’<
WC-0] £ §C(O)NIP-AQ

ICeo = 3.4 nM SSOIARC(O)NH-OIAEE  S8-0| 4 SC(O)NHAUI @I
At Art At Art At Art
o NN o N o N/ﬁ
H H H

AU-0| A 2C(O)NHCH,>CHg4 AU-0| A C(O)NHCH,Cyc-st A LEW-0| £&5-C(O)NHCH-0FC} BHE

Art Art Art Art Art Art
H\/O j‘ lj\/‘ N
O>(|‘\I/\|rN 0% N o N/xN
H o H NH» H o

AU-0| £ HC(O)NHCH2)2- Al 2 28 4GD-0| £ 5C(O)NHCH,CMesNH,  JGD-01255(0)NH2CH2(Me2)NHC(O)Ph

Art Art
Art Art

OXNH\QWW ;A)NH/\/\/\/\/\

WM-0| 2 5C(O)NHCH2-Ph-oct

WM- 0] 2 5€(O)NHDec
<507>
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At Art
At Art
OH
OH
OH
OR OlAR-LI2
ICs0=0.59 M
Art At At Art At At Art At
o o %H ‘\EOH/\)\
o 5 O/\/ o g
x
\ WC-0| A 2L S-0LHWCO| ARLS-0Z Y L
< =1 =]
WCO| A 5| ®CH2Pyr WC-0| £ 52 C] -OCH2Tol
ICsp=0.53 nM Qo
ams b ICsp=5.4nM
At Art At At
At At At Art
2O )
o)
OH OH o O>C
o 0
N LEW-0I AR 2-HE  LEWQ|ARLC=-3HE-4-THP
= | A28 A ICs0=0.65 nM
5 A
=/ Z
N N
WC-O| & 2L £-0CH2-Me2-0| 5 AtE  WC-0| & 2L £-0CH2-3-Pyr
=X =24
1C50=0.50nM
At At
At Art At At
AR A At Art
L\%o o o o 0,
o) >CS’( ><>
) o><:>: © o o} o O@
¢]
LH-O| A2 0 S-0LH €-E §H.0| A 8[| 2.7 & 4-2H-0| A2 [ S-H| 2 -502-1WE-0| 2 R0 E-HE-Chy_g| AL 2 -0t 2
At Art At Art at A R Ad
O e} o (
O>CN»§—< — >CN~<O ° O>C\ o
o O o O>CN—< o M
% o]
) : | i .
LW-0] A 5:C) 2-H 2 pipS02Tol  -W-0F LI 23l &-pipC(O)OEt LW-0| & 2Ll 2-3| £-pipC(0)0CH2Ph
LW-0| £ 2] 2-3 € -pipC(O)Me
<508>
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ASK Ol 2SI 2C(0)Pyr
ICs0 = 0.38 nM

N

Art  Art

o
O>=o

WC-IP 0| A 52 C| =Carb
ICs0 = 0.59 NM

Art

Art

ASK-O0l &2 LI =c(0)3-FPh
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Art  Art
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o
ASK-0l 5L £C(O)MePhth
ICs0=1.9 nM

Art  Art
OH
O
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N\/

e}
ASKOI 25 CI2C(0O)N,N-Et,Phth
ICs0 = 0.73 nM

Art  Art

F
ASKOI£=2LI=C(0)4-FPh
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(@] NH

“
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WC O] £ 2OC(0)(CH,),C(O)NH-AQ
ICs = 1.6 "M

Art Art

o
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ASR-0| AECH20-20t |
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\\f I
o)l\oph

WM-0] & 2O-C(O)OPh

Art Art
o \|/
O)K/\WN\/\
O NH
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<
N Cl
WC-0125DC(0)(CH,),C(O)NIP-AQ
IC50 = 3.6 nM
Art Art Art Art
L) OAc [e)
O O)LN/\

S8-0] A 50C(0)-(2-AcO)Ph AU-0l &5 OC(O)NEt,
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detgol BAS BAT. o E o], M-0]AR-0-P(S)(OMe)y= AMEE TAFREQ
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Ui, 237 Fol 3 X 30 mg/kgo2 welgloto] 7dd vl
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o #()N

WMl 45 -0-P(S)(OMe),

AU-0] 2= 5--C(ONHCHCyc-3N = AlZ 23 ate]7} = ofvl=g 7 =dl, ol oln] A% ofv|=/s} tha
AL, AT Fol® 3 X 30 mg/kgo® detE|otel] Y E nhe2E A wkTt
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=
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=
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<525> 1) 393k 3 X 30 mg/kgo 2 Hetg|ote] ZHHHE whe-29] A8t vhgo] MZE o]FA| Z7to R o] Foj At
At Art At Art At Art At Art
(o} O | ~ 0" "OMe O H
_N
WCOI25.0-CH,Tol  WC.0| AS[| 2OCH,Pyr WM.0| £ 5-0-P(S)(OMe), AUQ| 4 5-C(O)NHCH,Cyc-hex
Art  Art Art  Art
(o] ( o)
@ N o
[ @ C X0 ~ Ly
LEWO|ARCI2-HZ4-THP LWOI AL S-H Z-pipC(O)OEt  LH-O| 2RI S-0LME-ES
At Art At Art At Art
S Toe T
o s
O>C>: O>C ‘O O><>
LH-0| A RO 2-HE4-2 LHDI A 9L 2 2-502-T] & WC-0l 4802 2-CB
<526>
<527> AR 9 AL F ((3 X 10 mg/kg)s AT FoAA Detglotel HEE w259 AHo] 25 o AFHAU
Aig\rt At Art At Art At Art
o % % % :
0]
X
o Go G0 5o
Z (0]
WC0| AR SOCHPyr  LEWOIARUEHE4-THP LH.0|ARLIS-HE4-2  LW-0]A5L| =-I 2-pipC(O)OE
Oies B ME= Oies 82 4Z= les H2 ME= s B2 ME=
1472 (oral, 3x10mg/kg) 1572 (oral, 3x10mg/kg)  16.32  (oral, 3x10mg/kg) 14,02 (oral, 3x10mg/kg)
=z OEIZ=UI0IE LIEE 0Z277 EAHI0IE
oA HR 4E
4.0 6.7 18.8
(oral, 3x10 mg/kg)
<528>
<529> HAur
<530> Bowtmziol g5 EXW(Posner, G. H. et al., Tetrahedron 53:37-50 (1997))S AF&3le], B wAA A=
S22 = 77 (chloroquine-sensitive) @AY (Plasmodium falciparum) (NF 54) 715 gk A=A 8
ool ol oA e Fgeieol E%S SAHUT (& 1), 784 ZEA olFA 65 ALsta, x 1o A
e BE ol#@Ale A obelvAd(L, Iy = 6.6 + 0.76 n)RU H% 723 gdelgol a%S 7. v
sl gmE olFAl 7ol b Ewel Qa, okHlWAY 1wt g 1w o uebelel YL AAE 2
2 v
<531> 3, 10, =& 30 mg/kgd] FoAZFoz, IsH(SC) EE TH4POLR, 13 Foste 2AS ¥, T8 Z2E
Z(Fidock, D. A. et al., Nat. Rev. Drug Discov. 3:509-520 (2004))cl] uwlz} w}$-2ojAx] ZA 3 nfof] u}=
H]_)_\__Oﬂ_)_\_EﬂE O]%]:i'ﬂ = SC ED5() =0.71 mg/kgo]jl E]\%‘ O]%]:iﬂ 7’8_‘ SC ED5() = 0.06 mg/kg ‘j% PO ED5() =

o},

mg/kgol A ol st Alg

22 shol A,

QAo AGH G EelA ol Syl E BEF
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<533>

<534>

<535>

<536>

<537>

<538>
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& SC EDso = 2.2 mg/kg % PO EDsp = 4.0 mg/kgoldth. 2ejB=, 3 79 o|FA|(5 & 7)&, SCE Foig
ghelob ofEel ofEldlolE YEFRG = 3-378] B &Eo] i, UE ofFA(7)= POR Folyl ofE
olE YEFHT ti=f 15w § &wol vk ofw Fo el v Sy @ Wk vhesolq A
& A gt

(¥ 1] A4 PelA 3 wehelop a4

Eg LAk oA ICso(nM)

4 2.9
5 1.6
6 360
7 0.77
8
9

3.0
3.7
o WA 6.6

43) 23 7t AE(set)o] Wo HFE A= FEe] Bit(average) 7.8%(<18%)0|UTh. FAH =Ml ol

R™ %H& >0.9670]0t). ofeu]A]

T
]
2,
lo

32 S A](concurrent) ETY EF +EFHXIo|H(n=6).

= AT A 2 X8 T2 (National Cancer Institute's (NCI's) Development and Therapeutic
Program (Boyd, M. R. et al., Drug Dev. Rev. 34:91-109 (1995))¢] 607] <217+ dAMZF<] thekst #d (pane
D& AFE3te], oln] 7lsd wie o] A vl F48E vxE A mlolazs X9 1ak A% A &4
S ZEAY olFEHA(5) 7 A e AE ¥ HE HOP-92 AlE, @t} (melanoma) SK-MEL-5 A ¥, W
BT-549 Al3ze] A% A wj- Meldoelu =2 G50 IS RAFHY. HEHGER AXID)S
2 3 B BA%(Roche Diagnostics, Mannheim, Germany)< AM&3lar, o] By T2EFO Wy b
S AFESY], QIZF A A MESF HeLaol thst DHAS] A% oA &4 (1Cs = 5-10 micromolar)= A3 Hb

lo W

e}
i
] gl

érﬁi[oﬂgo

A 71k vlel]l wrEWH (Disbrow, G. L. et al., Cancer Res. 65:10854-10861 (2005)), & WA oA oA
23HA Z83 A9E wAsgEd, & ol Y (primary) B AT ARG AEo tist B4 glo], E¥S
Ab Zebaked o] A(5, 1G5 = 500 nM)7F EE]=AF wEFa] DHARYE tigF 10-200) ¥ &% v My, E
2% U] & o]=A(7, 10y = 46.5 mD7F DIAKTE theF 110-2209) o Fo] ¥rhs Aol Aolth, AX 4

£ &1 PO AAHUL,

=

l
A

}

o
rlo

Plasmodium berghei® ZF+AAZ vf9-2oA BF TREFS ALESIY], EgSAF oA [P-1V-22y 2 KB-62
3, 10, X+ 30 mg/AF kgol FolFoz, WY Fa Foagivt. 30 mg/kg FAF 13] FodlA F 7 o
FA= deheol VAT T 98% oS AEEA AFEAAIZTE. 30 mg/kgl = EAlCl AREE ddetE]ol ok of
HelolE HEFS A 55 7Hith. 30 mg/kgd] olHIFUOlE YEFS mhg-29 FHE Tl (k=
FolatA] &2 A9) M4A7HA AR, A e AN gstxogs Fash AAEA, 30 mg/kgolA
2718] olFA = w29 FHE Holk 3097HA= AFAZIAL, o] VI S mheaE ARH SR IFEH
AT (5, 84 =% 2N 7A8Fo] AAEHA &), e TR A% npf-2olx ] FTAH =4 P&
54 WES ds #EHA Ut

ANx g Alx g

Fale]o} AlHS Swiss Tropical Instituteold S33tct. 3stES &)
ﬂ«ﬂoﬁi,FPﬁﬁﬁibﬁﬁwgiOmﬂﬂiﬂdﬂﬂNmIﬂ%il

48417 B T2A1 A el g i sEtES Tt 7S

< A F 3097HA 71Fs Y. A Thee 7 AEe] AR oW A 7 F 3097t

=
ol e A5eHol S AoR I HY.

=1

ox
__)ﬂ‘
)
ook
mﬂ

2439 A AFE] Aol E(ctocervical keratinocytes)E, %A H-AFARA A3 AE o
S22 HE AAT & 244)7F ol Cooperative Human Tissue Network (CHIN)ZES-E|
N3 AT AFAHE AN FHdE Aok, EFE X &l Hok tAyA X & (Standard overnight

&
o
E
ﬂo
rﬂ
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dispase treatment) B Lo o]& EYAY HAE Al&Ete] AFe|A
S AP AH(Invitrogen, Carlsbad, CA)9] ZRZEF| uwe} A 3|

9 MEZE &

9 AT 3 A RER T
g3 Atel=Ate]lE vl A (serum—free keratinocyte medium (KSFM))olA wlkstdet. =2 Aot AX3 Hela
2 (33A+ American Type Culture Collection (ATCC)ollA ¥<73}S1aL, ©]& Dulbecco's Modified Eagle Medium
(DMEM) (Invitrogen)oll A +X&}it}.

AE YEE9 5H
At g wiAel A 969 22 wig violAm ol B 33 ZwlolgH ], 2443t &k 37°ColA 5% (0,9

y-=R=]
AL
FEE

&3 7] FAA AFolHF 2.5 x 100 AEE AFEEA, AE AEES ST, 1 theols £ Yz
T o EE EE oehE Foll &dlE thdst X oFAE FRHshe 1001 mIXE Zolglrh. 96A1Z AR
717 o=, A ZYAH Roche Diagnostics GmbH, Penzberg, Germany)d Z2E o] wia}l A Z% 50_19 XIT @
ol B ZFES 7 de ke theoll, 16A1%ke] AFHleld 7|zF Ft FUFE QIFHlol Al MxE AE
E(FFE)S ELISA #5715 ARgsle], 650 mmol A9 93-S 7|50 dho] 450 mmoll A A, A9 &

u el v g wikole] g=A ARSI A4S AN AdE AR&Ste] 23] REESEGITH.

ol ZA ¥4 ¢ g

SFHWIAIY frel EE]SAt o)Al 1 H 2& =4 % oA 7)egh viet o], 45 e HAAA FEE A
Aok (WA 1. T oAl EFSAE o)A 19 1A) 25 2d)E ALdA FaAe=
(indefinitely) ¢FA3IE 1L, 60CANAE= Hojm 24A7F Fot ¢tA3ATE. 715 Ealo] A3t AL 4:1

DMSOds/pH 7.4 D0 Foll A, HNRZ 29l8tS W 12417F $9F, 60°Col A ebAsithE AL on] s},

AE BEE et olemAd #3 ESAE o|FAVL v = IF

A Ax 54 ans Frre] fste], AR AES Hela B C33A
FA71aL, AE AEEE A7 =d 2 Sy Aol 71561 Hpeb 2 XTT
of 3zke] Am7IRE Foll ARt olFAl 1 R 2= 79 g5 Aes e
TN A AR ATl Al&stan 85 o4 Al A}Eg frieshs A
= SR, oA T ol shuR A % AEE] di=f 90%e] E4o

(WA V). WA Vel HolHE 7% el HH, €3 3A AlX ﬂ%éﬁ A= o= 7.5 oM 3
i HeLa Aol tiaiA= ek 8.4 oM 3 9 nMe] oA 1 9 20]
AR Abg 9] B AlE ch—t—, 100 nMe] o] FA FEAMNE AA o] HAHoR JFE WA A5
Al A e AL AFEE gk dnldes JA AREAARE, AP frefdh JuEs st s

ekt (dlolE= Al 1OW s

il

o M
o =
5
=op
%)
A
ol
o

32
o
£
Nox =

D)

ZleE AAld B Al ARAd HHomRt AleE Aela
Wt 7k 4 }J\OU%, T3 o)y

Aoz olgdrt. o dgdH ZE T/ 59
il

oo e o
o
o =2
T
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