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Aol ¥bg 2L AEEHE 54 93 E e vl wel v 4 oy, s 2712 A4 HAHs A
Zbell whet, FHdAbel & AHE 4 Ao

w54 Z8U)dA AR Zv vEgo] doju= S WA f8 T4 HEUVF 988 4 dbe
AL FAAEAA B0 Flojt., EA AE7E 93 44 Her], € BE 4 dHIE 93 JF3+ %
79 Al F3 )EEokd A ZF dHA k. dE £, vF REV|E 2 289 =Y 9 AAT. V.
Greene ¥ G. M. Wuts, Protecting Groups in Organic Synthesis, A|3%, Wiley, New York, 1999, % Z1of <l
|4 FxEde 71EHo] .

AR A e, A (D& 7HAM A T RE G829 ZR1 2 2] o2 Es vh§2] Aol 3AH
upel o] Alzdvh(EE] WAHA F2 G, the Sl FAIE X387 9 WgEse ATldA AleE Al
g zZet)
e A

Osge o R o /[::][;;IEO‘R4 RS
R' N Hw R R' N O-ps

%9 Bd Begon LA AR A

e way 9

4z OH
%
i)

o
I gk 2A(IDH Y dHs=
0 C WA ¥ &% (ambient temperature) W &
Aoz gud w7tx] FPHEY. BA4A FdAE &~
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[0080]

[0081]
[0082]

[0083]

[0084]

[0085]

[0086]

[0087]

[0088]

[0089]

S=54l 10-1610165
ddls| = (D= 3t7] A83shes HEIE F7k(adduct ) (IT') E:

OH RS

% R
71, de 59, FASGEFS 22 97]e] oF 4 WA oF
2

2, 6 TFI HIFAPORN A= s
oF 25 WA °F 50 To] ZIkollA, oF 2 WA oF 2443 Ft, T whgo] Ao gud u7hA] FPET

W R o] -C(ONH,QR1 AR oln|:H EH AL (1) 8] Azl digh A2 whio] 87] whg-2] BellA] LA H
o
W52 B
Rac Rac
_\\Br
1 NH > N—P?

PYo HO NH, HO

RZ R3 R2 R3 R2 R3

1 2 3

Rac Rac Rac
.\‘O\ R4 RN R4 _\\O\ R4
HO N—P2 TfO N-P? NC N—P2
R? R® H R Rs H o s H
4 5 6
Rac
-‘\O\R4 _‘\O\R4
— _— H-N
H2N N—PZ 2 NH2
0 R2 RS H 0 R2 R3
7 (IT)

o
N
=2
X
o
flo
&(1‘
Iy

2A-B578 JER3, P oli-RE7]E vehle, -0TfE EeZ2o 2ue &3l
& PolEz AFe)S et} 715 "Rac'= FEEo], =AW EQI Tz 9 A2 34
o} whjE = gAEere e Txol Bhan EaEolgs AL o),
e Ad7s)E BB POz f8sth PRA 9US ALgste], ofxgY 1A
24 14 Pz Aelsd BeEE 204 ()2 AT & g =
2
A

oF 12 WA oF 18 Yo, MBr3 AEET W EEL A
& BgHow o 90 A o 110 T EmelA, o 10 A

_13_



[0090]

[0091]
[0092]

[0093]

[0094]

[0095]

[0096]

[0097]

[0098]

S==35 10-1610165
29 WX FARD. BoeE, A% Sl wEv] PR Agans W, 544 v 2 seld F74
)%, Y 1T 2 AT WPA7IE @rl2 At oF 1

2rYolE(URtH oz (Boc)0Z AFH)E Aristezsn T34 (3)o] @

gerdew, olee 74 (Dol P7)E, HBr E BBrothe] we u =xHQ) 97 Azlel ofd T wAd
AA gl 87] F1A| 228 AT

R? R®

2a
71 T 2at I v obAEld AielA, dE EW (Boc) 0%t BEEAZIE A fa] BEHo], FIHA
(3)& ATgt.
g, A7) olvx=-HE ofXEd (3)2, dHYF EAHCIES T it Fulol EA dlolA, e dmE

ROHS HEH o] 2744 (4)2 ATt

A (D)2 7HAM 24 % RS -0HSl A9 opnpEZd F7041E 270440 2use o8 Ax= 4 .
o= SW, WE7] P7} Bocdl A9, F7H (4)2 Aoz AyFdozm 4 ()9 s 7 9
ANAR, A (1D 7HAM 4 2 RS -0l 7] RS (L2l A opwgeda F4E, 4 1<

= Ak 22 A7l A AN Sk, x7] 2R GAS AFete] fARE

SEsA A ohuwHETA (D] slMAls AR FA (DR A
=Sde g 954 Fo FUA (W, % 1
F 1l

- +ZH ol

Aoz nay )] shollA,

o2 FHA (6)o] AFHT. 37] vk
“SOHﬂokwoc4 Qﬁﬂi9%%%HV]*24@%{,E%%%@k@@@zi%kﬁiﬂﬂﬂéﬂ%

o},

oz, TA (6)9 YEHLS gt25A =9l S04 ()2 7FeEsEd. s7] AAlddA 7]s= = bket
Zol, st e, YEH (6)2 Wy g2 vy sMA FollA, oF 5 WA oF 8 T
HRYE dFsEd HFHHT. 47 & oF 50 1A ¢ 60 T &%, oF 12 W#] ¢F 24 AzF F<t
EE RRgo] AANoR ggd WA FET. YEYRS olv=R Jheidsly] e dibA <

A A of 4] 719 }} 2ol kLR =N 53] Slg| (Y EE A E -2
kP) (hydrido(dimethylphosphoniousacid-kP))[3] =221 H|A(YvE X3 YE (dimethylphosphinito)-kP) %=
(I)e] AHE B kst ie] AEYE Eshet), iAoz S ()& A4S o] &g 3440 A <3
GRIAA 2 ()9 o eHEZHE AT ).

A (IDE 7AW A 3 R e -COMRelm 47 R 2 RE 949 29 F7HE, 4719 24 st A 7158
b,

c

Ao g3 YEHS st2EBAxoz AFA7]a, FHolo] A HNRR 9 oflx} oluj= AZHAPOZH, F11A
(6)o2RE A=z= 4 r}.

A ()9 MEAA Fsto]d @A (enantiomer )= 712 BEA(chiral auxiliary)E AFEste] #2E 4 Q).
0}7] H]—O/ﬂ e #3849 3)\‘“ ?5]- 5’\]'9]9] ]_E}L/‘ﬂ ] _]?‘ ?:1 ﬂ ]/HX]Z}] (93 =i 9h) = Zﬂ_J_O]—7] -?47:5_, 7]% W
249 B2 a-gEZ-3Y o 2EZ(R)-1-Ad-o]g G AE (8)e] 8RS mAFT

Ni 4

_14_



[0099]

[0100]
[0101]

[0102]

[0103]

[0104]

[0105]

[0106]

[0107]

[0108]

S=50dl 10-1610165

w84 ¢
RA
Abs |
K _
hs R’ NJ\O
“\O\ 4 02N o B R2 R3 H
* LA g
R NH, o © — > +
R® R®
R4
8 Abs ‘O
(1 o .
R’ ’NJ\O
RZ R3 H
9b

71% "Abs"= EAIE SAR 7184 sEEs gtk 7] el obnmEEEE (ID)S W2 344

oA, °F 2 WA of 4 FeFe], Egjoldoeinlat e Arje] A dell, °F 0.8 WA of 1.2 G| 71 HEA
@) HAEZAA TAA (9a R 9b)o] FEAA YA =S Az, 7] HeS FEHeR oF 80 A
°F 95 T 2kellA, o 4 WA oF 20 AR FF, T wkgo] A ow gnd wriA ST, FEYA
oA (9a % 9b)E T NA ARwPELHIHPLO o&] ZEEa, MEAHOR He REYAe]dA
(92)7} Aoz AASE L &9 Fo] F2 FEAAIGA (9b)E B7]&, ZAH 3 (crystallization)el <3|
THEY. HFHoR, gtEntiolEY]= A Aol oe] Eejd FEdAel Al (9a B 9b)EEE A|A A,
ol EZE (11)9] W84 Feoldals Aed + 913} 71g BEA (8)+=, st7] AAleelA 7]Es = bt

o o], (R)-1-¥Lo &S5} p-HERHLYEFZEZFE 20|

1m

E
_}-LJ Lo -
_llm
—O‘l_ll

gl ola) AxE F .

HEEA] Bl A AREE obAEd A (D=, e &
¥ owtel o), shr]e] A gk 8,4—E1EIEE—1H—4i%Eﬂ—2—LE-

P{/©:\AI\
0 0

Al 6,844,368% 2 379 AZd 149 7]&

7 Gepolmo} MeAA 2 AW K % R'E 20 A6l Ahela, Smsucl dom Aste 2%
AE SHoz ABAYL, ERHoR dF SFUF dSvels E b SAAE Astel 47 $4E of
ALY (Doz ARANPoRN F58 & Uk

WS Aol A ARgE QHISE(IDE 8h7] WA Dol viehd mish o] ggsh A=MAN (10)02RE B

oA Alx=
R34 D
0O R RS 0O R
HOM(O RE ———> HO/\)\H/O\RG - HMO\RG
o) o)
10 11 (11D

EAE YEpdT, ZFE2 84 (10)9] B ek(borane) S ¢3S (11)E& ATt 7] w

C
SadRoez o 5 YA o 0 T 2EoA, 4 (10)& HEZFT T F 2 G| RA-HEIHNEZF
A} AEAFleE2ZA FPHY. v, ¢3S (1D LU= Askdn. f83¢ s <9
sulfur trioxide pyridine) EgAol o] &Aste vrdEZA=, 2 2,2,6,6,-HEZ
A-1-221 (TEMPO) Zvl¢} g7 A5 & dlo]EoldAAYE H (sodium hypochloride)S ¥3H3ht}. 43}
B, A7 EFEE (1), 7] A g9A ted 2F RIEIES ARG Ey, dds=() e w7

~ o~
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=

Ao

}

2

= EAA

1

10-1610165

L&

He =2

S| =2 M Zujo]

S

R

l
s, = 29

sE549
A A &

= o
™,

A A s 284 (formulating agen

L

i
LS

ZH o]

/
(compound of the invention)"-&

Fato] A

gl
=

=
ul

3

h=

=

(species)

[¢)

Loz

g2

74A v
87F5 @ lele] Kol Amw
o vl

o

=

st st

A

o

ol -HEHH 3}

)
=

P
=

A

(la)=

Bt A7

oA

=
Tt FAES ey

13ke] Aol A 7=

-T2 EA]

o}

A FEl= Al
A A (active agent)"

=

ol HlEYE HIHA(II') = Hgkd
gt

(a) A ()9 sgtes A (1)

1ol whef,
(D9 s3h&,

oA "

[0109]
[0110]
[0111]
[0112]
[0113]
[0114]

hS

B

ojp
DS

)

o}
=, as ge

2}k z)

R

oA A <

SHAl oF 5 WA oF 70 T

5

1=l |

95 F%%; vz

ok
o

2AES &84 F 0.1 WA

ok
o

3|

s
&

13
o}

)3
o}

)
°F 10 WA

L
L

2} s Al

94 v

[0116]
[0117]

Tor

7A
B

wjr
o))

H.C. Ansel
Williams & White,

=

The Science and
h=i]

Lippincott

)

A A3} 7]4°] Remington:
A 72

d o]

Z
]

&

He e &
AAZA, F
Practice of Pharmacy, #120%, Lippincott Williams & White, Baltimore, Maryland (2000);

2~
=

Dosage Forms and Drug Delivery Systems,

Pa okl geixtel 7]

Pharmaceutical
Baltimore, Maryland (1999)°l 7]|A= o] A},

o} 3
=k

L
L

=N

O .y

[0118]

ol

K
il

=7

KR
y

3 2
e 2g-elo)=

=
=

234 2
ol
=

hyA

[e}xel ]
- ’

(compatible) =42

i

FulE S =S ALl
9

pud

o)

=

=
o

ul
=

=

3o FH7t

%ajol
=S
:

=

=y

5

3]

]

71t

L

ol AH8-¥ =

9%

x4

s
&

o olaElz; o7h v
ofst

A AE (pyrogen—-free) =; 5344 94 H¥A Ed(Ringer's solution); ol

ki3

59 A

2 587t

BF(blend) o2 AT, =

ol

[0119]

1o
ol

ol

Bl A7 =

=]
T

Z

L
T

A A A Y (mix)

Al &]

Al

=i
=
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5o

10-1610165

o
4

1

Z}

=

s==s4
=

s,

of w5

=
=

BEHAAY X (loading) 2 + AU}

2 g9 99

=
T

&ok(pill)

=

a1l

[<)

sto] A, M,

Al Al o

Ahg

o

.

=

=

Sl

(unit dosage form)"

[0120]

A2 (predetermined

4

]

A

amount ) ]

0|

[0121]

4l ol

A

oll %

S

(water—in-oil)

[¢]

(oil-in-water) =& F%55°3

, ZAA] (lozenge), 7FAl(cachet), T2 (dragees), &, IHe| AFo]A,; T

ook
= 1

A,

)

2=
=

A, e A-AA (elixir) BE AlY; Sl

g

;01_
TR
2]

o

23]

el
o

o

B

0

TR

2
=

A5 7h

Eay

A Ttes
1=}

H

[e]

.

1

s

A AA (solution retarding agent);

eobeo] £ 9}

| .
Hix

=
=

YUy EeE, AR A D/EE olFprole} e
/EE ZEA

3Z
=

o}7}-ot7}(agar-agar), Zg ZHHMC|E, Ak

7idlel &, Aetd,

A

I

1] A

§}

Al(wetting agent), HEA, Zv]Al,

Eay
=]

WEA, B

[0123]

2ju)d opAlEl o]

3z

e AEZ Q2 ofAHE

o]

)

)
=

i
=

=

=
S

dA ", =
Al

A
AE5 202 ofAHo]E ZeolE,

dtjobsl el E ol

< $3 ZEA

, 2w v
S R OAEEAL,

L=

22}l

L=

L2 opAHo|E EdeHolE, JtERAMY o

Tor
;OD
23]

p

i
o

ar

I

X

[0124]

o

-
£

2 WA (opacifying agent)S

ato] g A <]

S

A

=

=

w] A5 (microsphere)

L

/]EIE\__

=1]
=

I

rvie)

wir
o

%
Xo
oF

e

ox

%

.
oo

i, wholamolY

[0125]

, " FRE o]

il

W oAbl ofsl) Foid

1= (vehicle), o

S

7+l

[e]

R

b

[0126]

@ AAg v

il

ZdF, 254 (vegetable)
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10-1610165
o] A

sht o]l

S

s=<s4
slek,

WA A ES

e

A &

3}
=

3}

=4

[

of =8 2
of g Fojgoz sttt

(aerosol) d

]_
A7), &l A (nebulizer) =

pRY
5.0]
= H

S

=
=

o2 ooz

7
]

[e)
22 %

J'

g

[0127]

folm

!

folm

o 7o

[0128]

"

;01_
oA
23
el
g

g

X
I

A

T

=]

¥ ol
—wu =

A A

Z
L

[0129]

e

A 514 (gelling

b A9

o

J)

2]

agent), +&HA

=

]

r?‘jl-

=z

SEES PR
o

=

A2 X & A (second therapeutic agent)<}

o

A (therapeutic agent)

=
L=

Al

=

.

o
bl 2 19 BgE

/})]—

o

1 ol
K

o

=

=

o

o A BANA BA EE Qo9 AR EAHOR FolsE, W)

o
7}

=
7}

TLE_E_
Tt

-z

k)

A
e EA4

of Al A,

373

[0130]
[0131]

70
B0
o

)

2]
%

;ot

of AN, &7 A=

T o

=

;(H 3}

gee] We &

-

A=}

FApo Al Folw 7] el

L

L

1541

A

CREEEY

[0132]

1
o
W

AES 53| 77k AlRE el

ZI1E(kit)=A o] X

N

Wk

=~ 53
Y

Qo= Z1gA2] ARS

=, H¥-=3H(bloating), 9,

A

A B

)

5

=]
LBy

£

ks

Z.E
=

il

N
N
e
el

B =t

A

, dvserd, 5

3} (suboptimal level)7}A] A

o] (coadministration):

S

o]

[0134]

ol

B

=

, ZEEA, ddgE, R =

Ql

A, FEE3E, EduE, v, =

F5ng A oF 160 ngsl FolFos SAmEs)

0.05 WA °F 100 mg Wle] FojFoz A8

2]e] H7kY
= &9, E7IHNZE=(tegaserod), #MAb

¢

ok
o}

= =2

42 SIS

(el e}

T 70 kge| fAfel]l 311

e

SRS

z}sﬂl—

N

a-

2

1
=

]

J-g-ok AP A 22

S

-2-%2:-1,2-1)

i
=4
=

gto] = (renzapride),

-3-7F2 &5 A4F {(1S,3R,5R)-

=

3T
A

Al (prokinetic agent)”7}

=

=
1-o]4&

o}

-2l

)

=

-1H

ié]
yopu]

=

]

hva

_3_0
Al=3- (v &k

E

=
=]

Z}o]=(prucalopride), 1-°]%&

o

hva

TR

hva

(mosapride),

=

2ol

hva

A}

i
=

hva

)

-
a

g8 -0} ]

B
i

.E.rl
)

]

-5

{(1S,3R,5R)-8-[(R)-2

<

A

27w d-3-7h= 8
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[0136]

[0137]

[0138]
[0139]
[0140]

[0141]

[0142]

[0143]

[0144]

[0145]

[0146]

[0147]

[0148]

[0149]

[0150]

[0151]

[0152]

[0153]

S=50dl 10-1610165

[3.2. 116 E-3-0jobul =, T 4-(4-{[(2-0] 42 23 -1-10] 0] thE-4-7h2 0 d) o} e | & )3 s 2 W -1-2)
M)A H-1-h 2 B AL Y o sEl s ge 50T, $8A TEAE A2 ARAZ AsE 5 ek

43 A EFEZAAE 5-HT; 84 a5A4 (dE &9, FEAMEH Z(pumosetrag)), 5-HT, LA

A (s &9, AGI 001), &3-2-de 2t= (& 59, PD-217014), SF=ete|= Ad /WAl (chloride
channel openers) (& EW, FHZZAE(lubiprostone)), =35 ZAdkA] (45 B9, o|EXglol=
(itopride), WEFEFZXE}vlo]=(metaclopramide), =&)<= (domperidone)), GABA-B &G54 (d& E4W, #&
23 (baclofen), AGI 006), 7} 23 Qool= %A (dF EW, olAlnf=E# (asimadoline)), F27F My 2 My
AgA (A5 W, olZE ol =(acotiamide)), B ATA (A& W, v8AE(nitemcinal)), Toldd
o]E Alo]ZetAl A s}Al(guanylate cyclase activators) (dlE EW, MD-1100) ¥ Z2¥d FeA (A=
EW, Tzp 101, RC 1139)E X3 alrt, oo = A &=

_ﬁ
2
rO
o

F7

—

sk 22 AB5Ae] v FrHAQl dEso] Bl 7w okl AEe] lem g wAE A8l &
o shgh=at =dEo A8 ¢ Ao 23 A5, A2 ZEAl(secondary agent)(5)= AEA FEY,
° £ uf

o m?L' JN

i |
A gH o7 Fol3t auE AASE Fow EA3g, B wwo] 3}
3t Folgke EAF o oF 0.05 ug/d WA <F 100 mg/QDe] B

A A: F7+ Fos FF dalE s
Boag o] 3gE (50 g), ¥F-HZF(spray-dried) FELZX (200 g¢) % vlaulg 2EoldolE (10 9)& 94

s}
s 9. Y 2Adee 44 AE AE e S (e A= 260 mg).

AAo B: G FAg FEH deld e
2 2ol 33E (20 mg), & (89 mg), WA AEZ 22 (89 mg), % vlaulEd ZHPOMHOE (2 mg)E &
w4 (mesh) U.S. A (sieve)E FHAZG. AAAHE ZAHES 42 A A& Yol F34]

A € T Fel s Aepe e
el gt (10 mg), ZeSAEd Engt Regeo]E (50 mg), B A (250 mg)S s &3

= (10 mg), Al
g e ol ST (ed =4= 310 ng).

e (5 mg), AE (50 mg), ¥ "AFE AE2 e~ (35 mg)S No.45 W4 U.S. AE S3A7|u
23 %%f‘aﬂr. ZEnda e &9 (& F 10 wth, 4 mg)% 7] EhlE R 2feta, o EfES

U.S. A= FAAZG. o, 184 A4 F-HS 50-60 CellA 11x3kaL No.18 w4 U.S. A=
EHAZT. 1E] No.60 <] U.S. Aol SHAI i% }EHH e A (4.5 mg), "FLUlE ZEHolE ol E
(0.5 mg) B &3 (1 mgE 7] Fdol Hrterh. 3 Fol], Ed=S AA7] oA HAA 100 mg T Fe]
AAE YA,

Ao B A7 EoJg AA

2 oabgol F3E (25 mg), WAZE ASZ oA (400 mg), FE(fumed) ©)A st (10 mg), 2D ZH oA (5
mg) S A3 EFsta AEste] HAAE YA (AAF 2AE 440 mg).

il

2 2 o] 33 (15 mg), SFAE (50 mg), AZAFE2HZ A 4~F (25 mg), FEL 2 (120 mg), ¥ vl
Y& ZHolHolE (5 mg)E s E3sta hEsto] dd-a84 GAE A} (AT =4E 215 mg).

A G: FTF Fo]§ §EF

o] HRES @Asl Aol dEtel 10 alE BAAE 100 ng FHEE AT Fo 4

ro

o

o
ek
i
2
o



[0154]
[0155]
[0156]
[0157]
[0158]
[0159]
[0160]
[0161]
[0162]
[0163]
[0164]
[0165]
[0166]

[0167]

[0168]

[0169]

[0170]

[0171]

[0172]

[0173]

[0174]

[0175]

[0176]

[0177]

S=50dl 10-1610165

&k st

o] SjHE 0.1¢g
Sk AL 0.5¢g
AF E2do= 2.0¢g
HE sl 0.15 g
Z23 bl 0.05 g

4 25.5 g

228E (70% &) 12.85 ¢

Veegum k (Vanderbilt Co.) 1.0¢g

) 7 0.035 mL

220 7] 0.5 mg

o inen 100 mL7HA] Fitgk

A T FARE A A

B odwo] 3letE (0.1 9)& 0.1 M 2F AEdHo9]
2 1 NHCl 8 == 1 N NaOH € AL A8
FE #Hrbste] F FH7}F 20 nlo] HES g

ZFg (15 nL)F &3, a2=HE AAHE SN pi
EdolE g9 Fo wE Az A9

4 m
£
()]
o
f
b
M
o
>

ol

Houbg o] 31gE (10 mg), SAEE 3=2FEol= (10 mg), SFFHAE(G0 ng), AR2II2WZ O~ 4 F
(25 mg), TEL2 2 (120 mg), 2 vl 2HoldolE (5 mg)E 9443 4al ¢Fdte] dd-std AAS A
ot (AAY =4S 220 mg).

A L FARE A A

2 o] 33tE (0.1 g) ¥ SAFE =2 FEF0)= (0.1 98 0.1 M &F AEZHE 458N (15 nL) T}
Z3teitl, aRRE ANE §o A FE EE 1N FASUEF FEAE ARESte] pll 627
2|

- H 1. O Qi
SET 2§, AEHE g gl s Arbete] & F97F 20 nle] HES
2 ofwl %

£

B oige] 3-stERA R g-oln HESY S3tES T ool FEA o AFA R JF oFQolE I
SA o o wWiMEHAY F eveeolE 84 A AW oA AH, F F ¥ool= £ AIAE
o] g3 7ol o MAEE o HHE AFseEd &S AoR gy, 5 B Uy e ¢
g eol= EFA AMET FEE FAE, S ueoE-fE A VSR A=, W], 9 wWE Ak,
ol 22 EHR diukzk(bloating), 79, D A EdF B FAS Austedy f8% Aow JgHT).
ool {oedQelr F&A AIdAE Ee Fe F FENT, HF T 1 v g & Fo dojue
AR S5 A A Amsted 88 Aow JgEn. w3, F eveol= &4 AdkA s
2 oFeole-f 79 9 FEE W (reverse)Al71Ed AMEE & At AGEHJT. =S, FF AAA
T3} (central penetration)® Hol: § L¥Qol= & AFAE v, d3e, T Zubo] gid oF ®
v 59 An, B 0T oW, s, 9/EE Jjdd 583 5 Ao

B oatgo] 3lgEe B8 FEddA ARGl WM S TUMVIER Y] EES AlES EEE IH
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<
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=
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=
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=
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[0187]

[0188]

[0189]

[0190]

[0191]
[0192]
[0193]

[0194]

[0195]
[0196]
[0197]
[0198]
[0199]
[0200]

[0201]

[0202]
[0203]
[0204]
[0205]
[0206]

[0207]

ghAl g zte-ml) Wik, FEAed o) FHelE GIP FARAIC] GDP fFARA ke wEs F
(FrolwAl 5'-0-(y-E|)EGEAHO)E) E+= GIP-Fust 7L ol EEAFOE
29] B3 (incorporation)ol dJA e zt=-wiz] W), @ r=-viA] AEXZU F2 Z

ghoh. o} Ze AFE SE 2 uawe) e A3 srE F4HeE oF 1 Y- (nanomolar)

500 Yi=Eo] Hejo|t},

e 545 oA, & 2 SRE2 F eveos FEAd W g A4S yedie, 2§ 584
715 EAA okay<F(agonism) S HERAA @AW Ao YERA &= Aow urE A, whebA, 2
o SgEee AEI F eyeols F&A AFgAelr. EF, L wW e TE LA TR
2ol mlus] AR BG4S Bt ades, of dgese FoF T34 AE aE wEekH go
AA QuQolE-fl Gl 54 FAE WA Ao JigqE 5 Ak A7 545, 2 2 3o ggE]
T84 FHANA & L tdd A HER B B 245 AREste] d5E & vk tlEAd 24
g0] 871 Aol | dAs] 7EE

ERE
719 Gl % AREH AAEES ¥ wHe dAs] da ATHT, oW PYoRE ¥ uy WS A
S Aom AMEA et ] AN, tee olEe wd BAHA gt @ vee gquE 2

ACN = oFd|EYEH (acetonitrile)

=
Q
o
==}
1l

ol EAF (acetic acid)
Boc = HE-FEA7IZ2HY (tert-butoxycarbonyl)

(Boc),0 = T-HE-RE t7lHYo]E (di-tert-butyl dicarbonate)

DCM = Y E=Z=2Zw % (dichloromethane)

DIPEA = N N-tjo]aX=ZHodolql (N N-diisopropylethylamine)

DMF = N,N-tjeed ¥ Eo}r|= (N,N-dimethylformamide)

DMSO = ©W¥ &ZA]= (dimethyl sulfoxide)

EtOAc = g oA HOIE (ethyl acetate)

EtOH = o&& (ethanol)

HATU = NNN' N'-HESHE-0-(7T-opatl = Eg|olE-1-d)+-2F FAEFLR2EAd0E (NN N' N'-

tetramethyl-0-(7-azabenzotriazol-1-yl)uronium hexaf luorophosphate)

MeOH = wlg& (methanol)

MeTHF = 2-W€-HE#H3| =275 (2-methyl-tetrahydrofuran)
MBE = wlEd HE-H€ e = (methyl tert-butyl ether)
RT = 22 (room temperature)

TFA = EgZFQ2ZoIHEA (trifluoroacetic acid)

THF = EIEZS|=ZF & (tetrahydrofuran)
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[0208]

[0209]

[0210]

[0211]

[0212]

[0213]

[0214]

[0215]

[0216]

[0217]

S=50dl 10-1610165

AleF gl &= A3 sEAHAldrich, Fluka, Sigma §)25F8 Fufshalar, F742:1 Al gle] A&kt
g2 duol fl= g, w2 A4 VA SpellA FssiY. v E3EC] gAA
(TLC), #2 HPLC (anal. HPLC), ¥ AR Hd| o& ZUE AT, s
71" A2 Y=2-H(work-up) AIFTEH o]E2 HE FF(extraction), ¥ &
2 e BA wHEe oste] AAskdh. w3, v EFES ANk gl
A9 7 2 AR NS AFEste], Alx&(preparative) HPLCOl o3 dwh#<l HJ”SQE( outinely) %
AstF e, vh-g A& EAFE (characterization)< A& EAH 2 H-NMR A1 Hol o] Ukl wWyo

S
2 PG MR S4S 98, AEs T5astd S(Ch0D, CDCl;, = DMSO-do)oll SsiAl7]ar, #E 3

=

_I
¢

Z7 3foll A Varian Gemini 2000 ZF=](400 MHz)E ©]-83}¢] "H-NMR 2~HEHS A}, FEE A A
A %2 Applied Biosystems (Foster City, CA) == API 150 EX % H+ Agilent (Palo Alto, CA) =2
0 D F2E o] &3 AV|EHF o]23} HHH(electrospray ionization method) (ESMS)oll 23] <=3§3}3it}.

Az 1: 7,7-0oE-5-3| == A]-1a,2,7,7a-H EHS| E2-1-0A-A| F2 X 2 3} [ YT Dd-1-7l 2B A4 HE-
F€ dxgz

a. 7-ohv]ie-6-H 27 -8 8-T]o]|€9-5,6,7,8-HEAHI =R} Tei-2-& FERH Zujo|=

Zalago] 7, 7-god-5-WEA]-1a,2,7,7a-H ET S| E2-1H-1-o} - A F 229 [p]}Zedl (268 g, 1.16
)3 BEshga (1.97 L, 17.38 B)E 7stal, Folo] HEZG-N-FEIRF HIulol= (38 g, 0.12 B)E
A7rskoict. vk EdES 100 CollA REA uwbebH A 7hdsiar, A7 WZAIRD & ankEl olg oAl El
olE (2.5 L)ol A7, AAHES e & HEEstar, o3 AlolA(filter cake)S o€ olAHOIE(2 x
200 mL)2 AAHstz A2AA B 1A Feje 2 AP E(crude product)(370 g)& At = AAES 9
g (1.50 L) Foll deA171a 80 CollA 30 &<t 7Fdataltt. 1258 F5% &8 (slurry) & 1 Algbol
A A27A YA AFHAIZ Y. A7) Eepaa B o AolaE A olekE (2 x 100 L) R Feolo]
e olAEHO|E(100 nL)Z AHstar vy AxAA 1A Feje] A IES IATE (275 g, ©F ~96%).

b. 7.7-tol€-5-3|==*]-1a.2.7 . 7a-HEZI =2-1-olA-ANF2 T 23 [h| YT eal-1-FL 2 EA A HE-HE o
N

7—0]-13]5:—6—21‘}_—8,8—3] oEl-5,6,7,8-HEZS| c2 1}z edl-2-8 F|=2H 2nfo]|= (20.0 g, 52.8 mmol)$} o
g olAElo]E (200 mL)¢ £l & T 1.0 M AU ER (106 mL)S ZH7FeAch. wks £35S 25 o

A 2717 Bk mukatar, of " opAElelE (5 al) F T-HE-PHEUAZRUYCE (15 g, 68 mol)E H7Feha
Whg EFES ALoA 247 Bk mukatgith, oY opalElo| 9] 2/3(135 nl)E AAF L, Folo] Ae (135
nl)S A7beta, aRRE F55E seleE AedA 308 B9k, a5 CAA W) wulaksint. &elEs

al,
ATAI7I 3, AT AelAE E(100 mL)ZE MAE3t(rinse), AT (50 mL)2Z A7G3ta, F hoA HEAIA
FA sEES A (14.3 g).

Az 2: ERX-(7-Aob=-1,1-t o E-3-HFA-1,2,3,4-H EF| =2~} X gdl-2-9)-71 293 HE-FE 4

2HE

EdAa-(1,1-g8-7-3]| E2A]-3-| EA]-1,2,3, 4-HEZs| =21} 2 gd-2-9)-F} 2uFA} EE-FE o 2]

i |f”

7,7-t) A 9-5-3] =2 A|-1a,2,7, 7Ta-H| EF} 8| EZ-1-0}A-A| ZF 2 L2 3} [p | L& A-1-FF2EAAF HE-FY o~
HZ2 (170.0 g, 535.6 mmol)®} ®IEHE (1700 ml)S] &elglel HAvlE p-EFAEXUolE (13.4 g, 53.6
mol)E Frlsta 1 whg EFES 40 CTolA 4A17F B¢t wyksldth. 3] (rotary) ol &) 23S ~300
mL7bA] A A FF S (thick) WA &ejgEs AATt. AAHES o] o8 EAAT 2 o3 Aolas
A7he wEhE (50 mL) = AlFskaL F7] FollA 3AIF St AXAIA A SRHES FATH (150 g). oS
~50 mL7HAl FFAAIZIAL, 0 CellA 2A13F 59 wwkslar, o FAl7|a, AXRAIA FIHAR] BAE (256 99 B3

o},



[0218]

[0219]

[0220]

[0221]

[0222]

[0223]

[0224]

[0225]

S=50dl 10-1610165

1

b. EdxA-EgZZoa-HetLFA 7-HE-REAJl2 R doln] -8 §-T]o|el-6-HEA]-56.7 8-HEZS| =2~
L}J_Ela_] 92— 01 o] ~ ﬂ

(1, 1—%1%—7—;1EEA1—3—uﬂEA1—1,2,3,4—315%15;—435@ 2-91)-7h2uat HE-FE o xH =

(195.0 g, 0.558 mol), Eol€olyl (160 mL, 1.1 mol) ¥ o€ o}xﬂﬁﬂ O|E (2000 mL)e] EFES A2

15+ &<t uykalaL 0 cv}x] YZAAZL & UE R5E 4 C "Rt ® {5t EEFeE-vdsyrd F
Zalel= (150 g, 0.89 mol)E A3 H7letdct. 225H F5% /‘aﬁag T A 1A7F SoF mukalalt.
2EE 5 Cote g X35k, 7159 Egodoeldl (16 mL), © Holo] F7149 EfZFogneasyyd
ZRetol= (15.0 g)& AA13] H7Esglet. whg EES A2oA] 1/\171_? o wdtelgit. 4+(brine) 3|4
(1.0 )& H7ista vk 5385 10 & B¢ Ao awsdint. & B AT 47158 NalCo; 34
(1.0 LYo 2 AH3kar 28 CTollA 3A Fwko] &) ~350 mLE HFAZ &, A2 308 E<F wukslic). 3
g (700 nl)S H71etal ZRFE dojd & E AL 308 woF wEksla, 4 TR WAAN T 1A
Fob Wk, uAE YA AL, e Z AHIT F AFAA AFRAIA 29 Aot} (193.0 g

o

=297 %), oRdE FHA)AL, °]i§i opAlElo] E} FEke] EehE(1:3,
31315}0}3’—, olzpa|7IaL, AXAA F7HQd AP ES AU (45.

c. EWA—(7-Aolx-1,1-T]oE-3-HEA]-1,2,3 4-HEZF =2}z ed-2-2)-7}2¥}F g E-RE JAgE

EFe2-HeEEs 7-HE-R 2R ol =8 8-t]o| €-6-1|EA]-5,6,7,8-H Eg}s| =21} 2 ehal-2-
o 2~H|Z (236.6 g, 0.49 mol)E g%oﬂﬁ NN-TI e Eolm]= (851 mL, 10.99 mol) 2 = (23.8 L,
1.32 mol) ZFo &3AAT. A7) &AS 58 T AALZ HASI(purge), 5% T HF3F9-~(house
vacuum)ol AAAATH. A A 2 AT w=FS 23] v vk EHE Altslold (34.2 g,
0.29 mol), Efa(tAAdolAE)LZEE0) (4.4 g, 4.8 muol) ¥ 1,1'-°]2(HAYE2Tw)H2
(5.4 g, 9.7 mmol)&, Wyky} A Hrpspeich. whg EES 58 S AR HAS AL, 11 ToA 1A17L
oF A FolA stdstar, AeztA WA F AP E(celite)E Edte] AR, oAitE whS E3E

E (3 Lo AA3 H®rreta, wwkeldaA] 0 C7bA] WZEA 713, 0 ColA] 308 FQF mul 3 Oﬂi}/\lﬁt} S
1 °o]AE E(500 mL)Z AAHsa F7] Foll 2A1F ek AFRA7) A, 1A ZA wnky g oeke (1 L) F
o £elgl3ter &, AP A FA IFFES AJU (165.0 g, &% >96%). AT}HS AXAF|ZL (21.6 g), 1A
el A wnkshAA] oghE (110 mL) Foll &A1l §, 225 do &egEs g7 F stel A
ZAA F7FEQ AP ES AU (10.2 g, &% >08%).

e |
JHﬂ
G
ﬁd

b o

E

Az 3. EXAA-(7-7t2u12U-1,1-TdE-3-HEA|-1,2,3,4-HEFs| = 2-Uxgdd-2-4)-7l243F g E-F
g o2g =

A zd 29] BAHE (160.0 g, 446.3 mmol)T} WES (3.3 L)o] &£dgE 55 CTolA 158 St 7tdstn, &F
HuY o E E'_Lté] go]E (280 g, 2800 mmol) ¥ = (330 mL)S H7bek §, 1 WhE EFES 55 TolA WA
7bgatitt. F7149 AF HRY ]E E_‘:_o]‘:i'ﬂ °lE (90 )& 7ista o H& EFES 55 CollA A 7}

IAE o] o) AAsATH(filter off). O%fM% 5L %E‘riﬂi
E AAGY. 225 EH Ao &l
=S A2oA 208 FoF wkElgith, Whe EFE !
I AolmE & (200 mL)E AFstaL, thg odE olAlE|o]E (200 mL)E AAE . AZXAA FA §} L%% o
At (123 g, =% ~95%). AFHNE Ax AEHA FHFAF L, AF el AxA 2
o (18 g, &% 65 %).

Az 4. EWX-(7-7128lRY-1,1-UE-3-v5A-1,2,3,4-HEH| =2- 4T Gd-2-9)-7t29F HE-F
g dxH=

EWA-(7-Aob-1, 1-Hd Y-3-mEA]-1,2 3 4-F| Egs| =2tz ed-2-d)-7l23F  BE-Y Y JxHE
(33.0 g, 92 mmol), o €& (45 mL), DMF (25 nL), ¥ & (7.5 nL)¢] £FEo, sl=gm(trdxsz Y92
2b-kP) [ 3] = Hl A (HuE AU E-KP) W3 (1) (0.25 g, 0.58 mmol)E HA7vela, W E3ES 80 Tl
A 2473 F }Oﬂ Tt A7l v EFES A7 WAL, JAE StelA sFHste] AxRAA BAS
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[0226]

[0227]

[0228]

[0229]

[0230]

[0231]

[0232]

[0233]

[0234]

S=50d 10-1610165

o

e (36.3 g)= 4o, oF 7FE1 Al glol ARESETE. (m/z): CollpN0000 gk [M‘FH]Jr Al gk

o

377.24; A4k 377.8. ' NR (de-DMSO, 400 mHz) & (ppm): 7.92 (s, 1H), 7.64 (m, 2H), 7.26 (s, 1H),

7.14 (d, J=7.9 Hz, 1H), 6.64 (d, J= 9.4 Hz) 3.81 (t, J=10.0 Hz), 3.58 (m, 1H), 3.30 (s, 3H), 2.58 (dd,
J=16.9 Hz, 9.4 Hz, 1H), 1.82 (m, 1H), 1.56-1.45 (m, 4H), 1.41 (s, 9H), 0.58 (m, 6H).

AZd 5. EWRXA-(7-F7IE28EA-1,1-t o E-3-1EA]-1,2,3,4-H EF3 =2-Y=Z gdl-2-Y)-Fl 29X g E-}
g JAH=

DMSO (105 mL) % EWA-(7-Alob-1,1-t o d-3-m|EA]-1,2 3 4-E| Eg}s| =21} Zetdl-2-9) -7t 20t B E-
2E ol~HE (8.5 g, 24 mmol)e F&No| K,C05 (4.98 g, 36 mmol)S Hrlsta, o1 EFES ZE uAU}) &
s wzbA] awbsint. 37] &l 30 % Fakshea (12.2 oL, 120 mol)E EX2E 30-35 T2 F#[37] 9]
g £m=2, 0.5 nL B4 (portion) 4580 AA H7bekglct. vk EHES 2 (200 nL) B o] AZZT oAl
olER IAMAIFIAL, FHFe] HAFStE(peroxide) & FAAZ]7] flE AF HEMEIE (10 )& H7FSIiY. &
S BN FASES o]AZ R opHolE (3 x 150 ml) Z 10% MeOH/o]AZ &9 ofAHOE (2 x 100 m
D2 F&39. 89 #7158 & (3 x 150 nL) 2 X3} NaCl (100 mL) 2 A A3}ar, Na,SO,= HAZFAI7]aL,

FEete] HA SFHELS AAT9.4 @), (/z): CullN0ol T (M1 ARFgE 377.24; =A%t 377.6.

Az 6: ERL-7-o}r| -8, 8-T | E-6-7| FA|-5,6,7,8-H EF3| =2~} Z @ A-2-7t 2 F A4} ofn|=

oldE ZZgol= (278 mL, 3920 mmol)& -5 TolA 2A]7kel ZAA, Wi =5 20 C vwtoz FX|3HA o
& (382 mL, 6530 mmol)oll A7}algivt. ZR=FE dojzl &AE UF 25F 30 C VRIeRE FAEHA, 1
g 10 T YA Edx-(7-7}28lRd-1, 1-Ydg-3-HEA]-1,2,3 4-HE3| =2 T ekdl-2-d ) -7t =2 HAk
EJE-5d o ~8H 2 (123.0 g, 327 muol) B o¥-&(500 mL)e] &&2] Foll 1580 A L% 7hskolct. wh&
EFEE HAR2olA 2 AZE Bk watstar, 3 S & ~200 mL7bA] FEHEAIAT. old olAHIOIE (200
mL)E H7betal 22HE dojx E8EE 0 ColA 30 & st wnkelar, ABAI7|aL, ARAIA WA )24
FA SEES AU (102 g, % >98%).

AZd 7: B 4-UEZ-Hd-d2HE (R)-1-Hd-dE daH=
(R)-1-#d-o &S (60.6 g, 0.496 mol), &Y (42.5 mL, 0.526 mol) % 2-wE-EH|Eg}s 1 25 (600 mL)

o EFEL 0 T/ WAAATD, WY LEE 5 T vRon §A5EA pUESdd FREZLdE (100
g, 0.49 no)E 154 2R WA W EHEE AL AT, 200 B WAL, 47)
kS E3kE] 1.0 M HCl =89 (300 mL)S = 3

7Vetgth. & BT §71%S IN HCl (300 mL) 2 I
(300 mL)Z AHstaL, ofHfA7]aL, 3 Ftel] o8] & AZAI73, AF slolA AFRAA B2 =7
Omi}\i J'Zﬂ g]'b‘]'ﬁg C/\)\E}’ (140 g)

Az 8: (68,75)-7-0kH]:=-8,8-T o] A-6-HFAI-5,6,7,8-H| ES}3| E 2L} GA-1-2RA| 3 o=

a.((258.39)-7-7t21uR -1, 1-t] E-3-H EA]-1.2.3. 4-H EFs| =21} g -2-9)-Ft2dkal (R)-1-Fd-d &
o| ~EH|E

el 4-UEZ-Fd o AHZ (R)-1-#d-d 8 o AHZ (102 g, 357 mmol), N N-TjH|dxZEelm|= (200 mL)
2 Ego|dolnl (32.7 mL, 235 mmol)9] EFES ALoA whAf wukslTh, A7) Wk EgHEo] Efa-7-o}
1) y--8 8-t e -6-W EA]-5,6,7,8-B| Eg}s| =2 -} xeal-2-7} 2 B A4 oln= sluzF2alo]l= (100 g, 320
mmol), N N-tjd|&dESolu= (320 mL) 2 Egoleolwl (98.0 mL, 703 mmol)S FH7Fstict. wk$ EIES 85
Tl A 5A17F B¢t 71ddt 3 A2oA] wha) wkalgdth. 70 ColAl e SFol o) DNFY ok 90 %S A A shaL,
OR5E Fojzl FFe(thick) LUS AR7HA WAAT F, oE ofAEHClE (1.5 L)gF A4 3149 (500
mL) 7rell EwjAIATE. £715S 1 M NaOH (3 x 500 mL)E2 A3}kl Na,S0,2 AZRAATH. A Fdo os) o
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[0235]

[0236]

[0237]

[0238]

[0239]

[0240]

[0241]

[0242]

S=50d 10-1610165

3o E2 Whsta, auvE dojd s 4e
B mwsa, olRAL, AEAA LA SHEEE AU (5 g, HEA D PG S5 008,

- @9 A9 (2 x 200 nL) o.& AlFETH. 3H Sl o iyt &
) = xﬂﬂoh FEE 2 é% 219_‘11, o7]e] o’ olAHOE(100 mL)E H7FeIth. % XAl 35E
ANE(seed)E H7bstar, W EFES ~30% St wnkek § 0 ColA WAZT. 125EH Aozl He
(thin) £88E 5% &<k wwkstal o H{AIZth: Zepaa B o]} AojaE o obAHE (2 x 15 mL) & Al
Zete] F7HHQ ®A FgES o 1g, s34 &= 97% 2 B34 &% >99%, F S-S (combined

yield) 38%).
b.(6S,7S)-7-°}1] =-8,8-T] | B -6-H| EA]-5,6.7.8-H ET}s| E 21} el -2-7} 2 B A] Al ojn| &

Y 255 30 C vivte® FX8lHA, -5 TolA 40 ol ZAA ole-g (260 mL, 4500 mmol)ell olAE F=2 &}
o]= (193 mL, 2710 mmol)E A7}elA ). Z2HEH dojxl LS 58 ZAA, 10 TollA ((25,35)-7-7}=n}E
d-1, 1-gog-3-15~]-1,2,3,4~ EﬂEE‘ro]Ci U ekdl-2- %)—7}2%@ R)-1-Hd-olg o|AHZE (49.0 g,
115 mmol) %} ol gka (200 mL)e] E3+&Eel 7F3F3iTt. Ao A §HA] mwNkela, 3)d FEkel] <
~100 mL7HA] EF AT, olE ofAlH ol E (100 nL) & H7Fstal, 2=25H Lozl £22E 0 TolA 30+ &
ek, oA ZlTE. oA AlojAE e oMAHOlER Ak, AXAA EA FFES FAES EAv
(30 g, % >99 %). FHqe] RIE 79 Hx FeE oA ZT. oAz ed 453320 nl)S H7lskal, 1
25 fo 5353 &£elglE 307 e wwtetal oA Zlth. o Alo]AE old ofAlHO]ER (2 x 20 ml)
AR, AF StA Al A2AA FH9 AHES AT (5.5 g wE >07%). H MR (DUSO-d): 8

X

o &
“ olo

(ot

2

i

o

i

L)

(ppm) 0.49 (t, 3H), 0.63 (t, 3H), 1.62 (g, 2H), 1.89 (m, 1H), 2.09 (m, 1H), 2.60 (dd, 1H), 3.22 (m,
1), 3.41 (s, 3H), 3.50 (dd, 1H), 3.82 (q, 1H), 7.19 (d, 1H), 7.31 (br, 1H), 7.70 (d, 1H), 7.71 (s,
1), 7.98 (br, 1H), 8.15 (br, 3H).

Az 9: EWAA-7-0}1]=-8 8-T] | D-6-W|EA|-5,6,7,8-H| EF}| =2} T &dll-2-&

gE22ve (60 mL) F E%ﬂi—(l,1—ﬂoﬂ% 7-3| EZA-3-HEA]-1,2,3,4-HEZS| =2} 2 etd-2-9)-712
vk HE-RE o) ~EHZ (6.0 g, 17.2 mmol) ¢ 95 o, t]&A = 4.0 N HCl (21.5 mL, 86 mmol) &NME& <F
28 AA HI s Th. Ao wAl wwkst & uks S3MES 7heh 0}011*1 FEHEAZIIL, JF SlollA] AFRA
A BA uEe AAAS AT} (5.5 g). (0/2): CioNOol that [M+H]T A 250.36; =47t 250.2. H
NMR (dg-DMSO, 400 mHz) & (ppm) 9.26 (s, 1H), 8.09 (br s, 3H), 6.92 (d, J=8.0 Hz, 1H), 6.61 (m, 2H),

3.77 (m, 1H), 3.41 (s, 3H), 3.30 (dd, J=15.8 Hz, 5.9 Hz, 1H), 3.17 (m, 1H), 2.43 (dd, J=15.5 Hz, 9.6
Hz, 1H), 1.85 (m, 2H), 1.66-1.50 (m, 2H), 0.66 (t, J=7.4 Hz, 3H), 0.54 (t, J=7.1 Hz, 3H).

AZo 10: (6S,7S)-7-o}u] -8, 8-T] A H-6-H| EA]-5,6,7,8-EH| EF3| =2-}=gdd-2-& = (6R,7R)-7-°}7] -
8,8-t]dE-6-m| EA]-5,6,7,8-H EFs| =2-YZgd-2-&

a.((2R,3R)-1,1-Yo|&-7-3| == A|-3-H| EA]-1,2,3 4-B|E}s| =2y eta-2-2)-Jtaghal (R)-1-Hd-o &
Jd2HZ (RR) % ((25.39)-1,1-fd&-7-3| = ZA]-3-HEA]-1,2,3 4-HEZI =2-1} 2 etd-2-)-7} =2 W4t
R)-1-Ad-o & o]~e2 (SS)

Edx-7-olu| -8 8-t H-6-HEA]-5,6,7,8-H Eg3| =2 eAo-2-2 AAA (1.00 g, 3.5 mmol), EHAF
4-UEZ-9d d2gHZ (R)-1-¥Hd-o8 o~eZ (800 mg, 2.8 mmol), Eg &}l (707 mg, 7.0 mmol) %
DMF (3.5 mL)®] EFES 90 CellA 7Fdatgivh. 427 $ol, 84t 4-HEZ-7d o 2HZ (R)-1-7d-<E
e 2] F7bAQl % (200 mg, 0.7 mmol)S FH7Fslal, thAl 3AIZF B<F 7S AlEsi. v E3E
WA Z1aL, JhA) Aol Al WA EEgiTh. DNFE ZEstetell AlAstaL, &S olE ofAlElo]E (25 ml) Fol
AATE. 10 % 4w ZFERYOE 3 3} JUHEFORE {7|ES AFHSL, Na,S0,E HdxEA7|a, Az
A sEARG. AAES TS (6 ml) ol 89 & < 10N gEF &< (3.0 mL, 3.0
mmol) S H7FsIATh. RS E3ES A2olA 30—% St wukstaL, 7] AlAel A 50 % o EAE 89 (2 m

DE #s9e. W EHES o 40} HES FFAYL, 50 4 PIEUEY £89 (15 nl)E HIH3HY

= oo o



[0243]

[0244]

[0245]

[0246]

[0247]

[0248]

[0249]

[0250]

[0251]

S=50dl 10-1610165

o}
Z FEAA o)A (crude diastereomer)E A|ZE HPLCO ol Helsta, /ME™oer x5890, = HAE
(crude product)& 1:1 oHEUER/E ZFd |8A7], & =3 0}°ﬂ}4 wE Azt A9 Microsorb

C18 100A 8um AZ; F<%: 50 mL/min; &7 A: & >99 % , TFA 0.05 %; &vj B: opA|EUEZ >99 %, TFA
0.05 %; ¥} (A7H(E)/% B): 0/15, 4/15, 8/40, 60/55. Z+7+¢] %#f& 23S wom, 7k sloA oFHNEY
ES AAGEY. AAHES gFE2HE (3 x 30 nL) Tl FE81L, 77 FEES NaS0,E o] 83le] Az

Al71aL, EEAA BA SEES AT

RR: 435 mg (5% 39 %) (n/z): CollyNO,ol thak [M+H]™ AAFaE 398.52: =A7F 398.2. H NMR (de=DMSO, 400

mHz) & (ppm) 9.01 (s, 1H), 7.37-7.26 (m, 5H), 7.05 (d, J=9.8 Hz, 1H), 6.86 (d, 8.2, 1H), 6.52 (dd,
J=8.0, 2.4 Hz, 1H), 6.48 (d, J=2.3 Hz, 1H), 5.70 (quar, J=6.7 Hz, 1H), 3.77 (t, J=10.3 Hz, 1H), 3.55
(m, 1H), 3.32 (s, 3H), 3.17 (dd, J=15.9, 6.0 Hz, 1H), 2.43 (m, 1H), 1.57-1.52 (m, 2H), 1.56 (d, J=6.7
Hz, 3H), 1.44-1.33 (m, 2H), 0.60 (t, J=7.4 Hz, 3H), 0.51 (t, J=7.0 Hz, 3H).

SS: 363 mg (558 32 %) (m/z): ColaNOsol thak [MHH]™ A1AbZF 398.52; =AZt 398.2. 1H NMR (de-DMSO, 400

mHz) & (ppm) 9.02 (s, 1H), 7.39-7.24 (m, 5H), 7.03 (d, J=9.7 Hz, 1H), 6.85 (d, 8.3, 1H), 6.53 (dd,
J=8.1, 2.6 Hz, 1H), 6.48 (d, J=2.2 Hz, 1H), 5.69 (quar, J=6.7 Hz, 1H), 3.75 (t, J=10.6 Hz, 1H), 3.52
(m, 1H), 3.27 (s, 3H), 3.14 (dd, J=15.9, 5.9 Hz, 1H), 2.37 (dd, J=15.7, 9.5, 1H), 1.65-1.41 (m, 4H),
1.46 (d, J=6.6 Hz, 3H), 0.64-0.60 m, 6H).

b. (6S.75)=7=o}1%=-8,8-t]ol| & -6-m5A|-5.6,7, 8- H EZ}S| =e -t} -0-3

((28,39)-1,1-H e &-7-3| =FA]-3-w| 5A|-1,2,3 4-H Ed}s| =2 -1}z & dll-2-d)-7F 294 (R)-1-#d-old el
2H 2 (635 mg, 1.60 mmol)ZS T2+ Z 4.0 N HC1 (6.0 mL, 24 mmol)& A& &}ar, A-2ox mukslict, 3
T, A sleld SulE AASa, e mAE A" F 50% UF=2d e 4 ol A BEssiivh
(triturate). A7 A& 34 Zw7] (Buchner funnel) Aol &, 23 oA AXAA ZEA &

o] AAAS ATE (462 mg). (m/z): CofloNOol W [MHH]T A1AFEE 250.36; =A% 250.2. HNR (dg-DMSO,

400 mHz) & (ppm) 9.23 (s, 1H), 8.02 (br s, 3H), 6.92 (d, J=8.2 Hz, 1H), 6.61 (m, 2H), 3.77 (m, 1H),
3.41 (s, 3H), 3.30 (m, 1H), 3.17 (m, 1H), 2.44 (dd, J=15.9 Hz, 9.8 Hz, 1H), 1.85 (m, 2H), 1.62-1.52
(m, 2H), 0.66 (t, J=7.2 Hz, 3H), 0.55 (t, J=7.0 Hz, 3H).

. (6R,7R)-7-0}"]=-8 8-T]ol| El-6-H| FA]-5,6.7,8-H E&} 3| =2 -1} T ehal -9

((2R,3R)-1,1-TH] o &-7-3] =5 A]-3-u| 55 A]-1,2, 3 4-H| Eg} 3| = 2 - T &gl -2-) -7 2R HR)-1-3l D -0l & o] =
Eﬂf\:j—g— A]’%‘é}oq, @E% i ]’] Ho]‘t‘é]oﬂ U:}E]r, ﬁzﬂ 5}@'? oﬂ)\ uﬂe Xﬂu—ol'oﬂ‘:]' (m/z): C15H23N02°ﬂ EH?J’

[M+H ALk 250.36; SA %k 250.4. H NIR (ds~DMSO, 400 mHz) & (ppm) 9.23 (s, 1H), 8.02 (br s, 3H),

6.92 (d, J=8.2 Hz, 1H), 6.61 (m, 2H), 3.77 (m, 1H), 3.41 (s, 3H), 3.30 (m, 1H), 3.17 (m, 1H), 2.44
(dd, J=15.7 Hz, 10.2 Hz, 1H), 1.84 (m, 2H), 1.62-1.52 (m, 2H), 0.66 (t, J=7.4 Hz, 3H), 0.55 (t, J=7.0
Hz, 3H).

Azd 11 ((28,39)-7-7t2ul2d-1, |-t]dE-3-H EA]-1,2,3,4- Bl EF3| =2}z gd-2-%)-Ft =24k (R)-
I-9g-9d 2= (SS) =L ((2R,3R)-7-Ft2uln -1, -t d-3-HEA|-],2,3,4-HEFG3 =2 &d-
2-4)-FtE28E R)-1-gd-9E o 22 (RR)

DMF (13 mL) % & 4-UEz-dd o2z R)-1-L-dd-old o2z (7.35 g, 25.6 mol), E:NX-7-0}
1 5--8 8-T)d H-6-H| EA]-5,6,7,8-E|Eg}s| =2 - Zgal-2-7t2EA A ofn= =z IFRelel= (4.0 g, 13
mmol) = Egoldoldl (5.3 mL, 38 mol)e &3 %E 85 CollA 7tgstdet. 2.5 Az Zof], A7) bhg E3k&
S WA Ao A WAl wtsliyk. §ulE JF el A AAStL 1 FAES, DM T2 Et0Ac(10 % W
1 50 % )& AR&ste] &E|A7]= AeatA EEH}EJEMOH o3 AAst, FA F=S Ffste £F
58 AATH6.96 g). T JA )AL EFES, T T (AIHE) /% B)E AMEE AE AlYstalie A
Zd] 10(a)el 71 27 sl Al Alx§ HPLCOl <8 E2]AlZTh: 0/5, 4/5, 8/37, 60/42. 7+ o] =3

N
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[0252]

[0253]

[0254]

[0255]

[0256]

[0257]
[0258]

[0259]

[0260]

[0261]

[0262]
[0263]

[0264]

=54] 10-1610165

o

=
=

o

Lopr sA X8 (lyophylize) #A] sheh=S AT

i

SS: 1.4 g (26%) (n/2): CosHuNoOyoll THEE [MHH]™ 714FgE 425.24; =43k 425.6.

RR: 1.5 g (28%) (mn/2): CollNoOy0ll L [M#H]™ 713F3k 425.24; =43k 425.4.

Aol A SSo] vl AR x-go] 3H #4

i

ZAAANZ, NFE HPLC wlo] -

SS (3 mg)E 1:9 oA EUEL:E (4 mL)S 3= 20 mL nlo]|do] FEHoz A
Botal AoA WA ste] SSeo Hl &

(vial)ollA oFAIEYEZR (100 mL) Fo &3fA1F ). 20 mL #}o]2
=2 A4 (birefringent needle shaped) A4S A},

—

S m
=

il

Z A (graphite) 248 2 JA} ¥ 237](incident beam monochromater)Z T-H]3F Nonius KappaCCD 3|47 Aol
A Mo K, WARA (radiation) (A = 0.71073 A)S AFE3}e] 0.44 x 0.13 x 0.10 mm9] AALE 717 @ AH o
& X-A 3" Z2A T2 "olEE 91, o]F SHELX97 AT E9|o]E AbR3le] LINUX PC Aol A EAaqict.
g AR ArEo] FEHATH: @9 A(cell)e, a = 17.451 A, b= 17.451 A, ¢ = 19.822 A, a = 90.00
. B =090.00° , y = 120.00° , A AA(V) = 5228 A 4 a71E zt= 6 A AolaL, F3F T(space group)<
P 32101900k, A7) 2= 309 71 FAS 2ghsit, 5] Hd7E 2dstE ©@ae] 4 R FREREH:

|
S0

e
0
X
by
B
H
o
o)
D
oY)
z
rir
Ay
o,
i)
i
mﬂ
0
2
by
i)
el
1
o
i)
e
By
Of
2
2
o

Aze] 12: (6R,7R)-7-ohw] =8, 8- H|B-6-F154]-5,6,7,8-H| E&S| E2-Lp L Gll-2-7} 2B A4 opr| =
((2R,3R)-7-7}2HLEU-1,1-t] o & -3-H| EA]-1,2,3 4-H Egs| =21} T etdl-2-d ) -7 =24 (R)-1-Hd-o g
| ~HZ (1.7 g, 4.0 mmol)E T4 & 4.0 N HCl (20 mL, 80 mmol)ZE A, AoA] wwtalgict. 24
AR Foll, ek atell Al guiE A7, XM% AAE Gk F 50 % EFR2vE (15 mL)Oi w=ashergitt.
A7 BAE FsY Zdr)e R, A F 50% YIF22uE (10 mL)o2 M-S, AT stellA] 7AxA
Aol HE R T4 FIEL AATHL2 g). (/2): CellaN0.ol thah [WH]T AXbaE 277.19; =43k

1
2

277.4. I NR (ds~DMSO, 400 mHz) & (ppm) 8.19 (br s, 3H), 7.98 (s, 1H), 7.70 (m, 2H), 7.32 (s, 1H)

7.19 (d, J=7.8 Hz, 1H), 3.83 (m, 1H), 3.47 (m, 1H), 3.42 (s, 3H), 3.23 (m, 1H), 2.63 (dd, J=16.8 Hz,
9.7 Hz, 1M) 2.06 (m, 1H), 1.88 (m, 1H) 1.64 (quar, J=7.7 Hz, 2H), 0.62 (t, J=7.5 Hz, 3H), 0.50 (t,
J=7.0 Hz, 3H).

Az 13: 2F (5)4-AZ2AA-1-3| =2 A-3-HEAF2HY-HE-1-S X o] E
. ()-2-AF2 A E-4-3| = EA-LE| 24 HE daEH2

(-2-AFzdArd-=24 1-vd o 2H 2 (60.0 g, 263 mmol) <} EﬂEa}aE e (600 mL)o] E3HES 4
o7 Elass

oA myukela, vk 30 AA -5 CT7HA] WAAZY. UF 2EE HRke 2 {A]sAEA, 3
Lo HEHS|=2FT = 1.0 M B2 (520 nlL)S 4580 A 517%}0*3} g E3Ee WEs (100 ml) S
A7reted whgS FEAFH(quench). 3| Tl 93] oF 100 mL 7b+] WS £¥FES FHAHG. (EYEF
QEuE)Al (200 mL)& FH7bebar, 3 Fkel o8| F-3E 25 nl7bA] FAAIZT. A2RE dojzxl F53
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[0265]

[0266]

[0267]

[0268]
[0269]

[0270]

[0271]

[0272]

[0273]

[0274]

[0275]

S=50dl 10-1610165

ede (EgEFo=zdedal (100 mb)S #H7Fetal, F3& ~25 nl7kA] ZaAlA 2 34 AAES 4T
(56.3 g).

e

b, &F (§)-4-AERIAH-1-3|EFA|-3-w|EAFtE W d-RE-1-=F Y[o| E

(S)-2-A =22 el-4-5 12 (44.8 g, 209 mmol)<} DCM (310 mL)9 &£3&ES W
HstHA 5 CT7EA] WAA AT, 47] vbs EF=e, S/ (130 nl) 5 ZElE HEARo]E (2.5 g, 21 mmol)
2 ZERER (2.4 g, 29 mmol)<] = 2.2.6. 6-HEgd ] d 2 g-1-2-4 (TEMPO)(0.33

&
[
Ju
>,
4
o
[t
2
=
i)
=,
[>

=,

oo
o] M2 FA WA, Aol AAUEF (140 nl, 210

) = (¢
mmol)-& 130 mL//\]{}PJ &EE=E %.47}8 . wES %?}% 15% &<k wkskar DCM (200 ml)<= H7F8FAAT).
< Y713, HU15E 23t 99 (200 mL)E AAEE - Na,S0,= AZ=AIH T

715l EtOAc (40 mL)& H7tsta, Holo] &F HIEIE (21.8 g, 209 mmol)E H7FSFAic). wkE &S 3
A ol ol& FH3ke] DCMY AWES (~175 mL) AASACE. 7] WS £ & (2 mL)S H7Fsta, 229
] A 1RES WDP a2 RE Aozl E£HYE AIAAY; A AolAE XF ShollA WAl Ax

s3ES Ao (61.9 g). H MR (DMSO-dg): & (ppm) 0.78 (m, 2H), 0.95-1.20 (m, 4H), 1.33 (m, 1H),

>
=

2=

1.40-1.95 (m, 5H), 2.45-2.65 (m, 1H), 3.21 (m, 2H), 3.45 (s, 3H), 3.6-3.8 (m, 1H), 5.18 (d, 1H).

Az 14: ERX-7-0}H]|=-8,8-T) ¥ E-6-HFA|-5,6,7,8-H EZHS| =2- 4T G-2-7t2 EA| 4} ojm|=

a. 7-M5EA-11-trE-3 4-t]F| =2 - |- edl-o-2

THF(100 nl) % 4% BIE-REAIZ (21.1 g, 220 mmol)e] £&8lE 0 CT7-A WZHAZ k. THF(100 mL) % 7-
HEA]-3,4-03]| = 2-1H-=gdl-2-2 (17.6 g, 100 mmol)¥} HE Q9otio]l= (30.1 g, 220 mmol)e] &S
4080 A Hristar, 108 Fo] A7) ks EFES AL7A] 7R3tk E(200 mL) 2 EtOAc(600 mL)E &
Atk &< Besta, §715S =(5 x 100 mL) 2 3} NaCl1(100 mL)2 A HF 3 o 3}A)7]aL, Na,S0,=

of

wHErL (175 nl) = 7-vW|EA]-1,1-tiHg-3,4-T] 3| = 2-|H-}Z &al-2-2(25.4 g, 98 mmol)2] &Ho, & (175
L) F 3|=Edopy FwFEeto]l= (20.5 g, 295 mmol) 2 AF olMHCIE (24.2 g, 295 mmol) &S FH
7bekar, L RbE EFES 70 ColA 3AZE Bt tEe &, gl 307 2A WAAZAY. 2AE §F
| a, wERE (125 mL) ¥ §4 50 CollA 308 &t ek §, 2o A vhA) wuksigich. uk
T EHESO0 °C77}X1 WA ZY; 2AE FE5Y Z2wr] ol FREke], vk WEes (20 L) = ARSI,
AF ¥A 3AES AT (14.7 g).

t]

1
c. (1aS.7aR)-4-MEA-2.2-t]HEl-1a.2.7 . 7a-H E&S| = 2-11-1-0lA- A EF2Z 23 [p]-}Z el

THF (240 mL) = 7-W|EA-1,1-vjHd-3 4-t]3| = 2- -}z gall-2-& £4] (15.3 g, 70 mmol) &N, to&
olwl (18 mL)E& FH7betgth. whe 58S 0 C7HA WZAA71aL, THF = g% 430 sl=glo]l= 2.0 M &4
(100 mL, 200 mmol)S 4 AA(hydrogen evolution) &£EE ZA3}7] 9 2080 AA AAs] A7}t ct.
S 5925 70 CT7HAl 1AZF FeF 7HEdtar, 0 CT7HA WA 3 NayS0, - 10H:0 (20 g), <= (60 mL),
2 EtOAc (300 mL)E #H71sladtt. AE EtOAc (4 x 100 mL)E M AP 89 #7155 & (4 x 100 ml)
2 A4 (100 mL) & AlF sk, NaSO,2 ARA %, 5FA7 2 34 BAES 4k (4.3 9). 7] = A4
AES EtOAc (500 mL) o €3HA7]aL, 0.1 N HCl (100 mL)E %3 %, 0.3 N HCl (225 mL) & F=3}ict.
EtOAc (4 x 200 mL)E *F‘l 3t %%% FAZ BAUEE (8 g, 75 mmol)S H7IEIT. HU15S $X
NaxSO, 2 AZAIIAL, FFAA 2dz2M B4 IS Aoy (10.1 g), ol WA FZ4A uA=z 2%

O_.\_4

AT (n/2): CollyNOol Th3h [M+H]™ A1AF3k 204.14;

_Il\l'

gk 204.2.

E (73| EEA 3w BA-1 1ot g-1,2. 3 4 Ees e d-g-o))-she gl HE-YE o~

d.
El
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[0276]

[0277]

[0278]

[0279]

[0280]

[0281]
[0282]

[0283]

[0284]

[0285]

[0286]

[0287]

S=50dl 10-1610165

Aze] 1(b) 2 2(a)sh GAFE WS o] gate], WA SFFES A2k H MR (d-DMSO, 400 mHz) &
(ppm): 9.04 (s, 1H), 6.83 (d, J=8.2 Hz, 1H), 6.69 (d, J=9.4 Hz, 1H), 6.65 (d, J= 2.5 Hz, 1H), 6.52
(dd, J= 8.2, 2.5 Hz, 1H), 3.50 (m, 1H), 3.45 (m, 1H), 3.30 (s, 3H), 3.15 (m, 1H), 2.55 (m, 1H), 1.34
(s, 9H), 1.16 (s, 3H), 1.00 (s, 3H).

e. EdA-(7-7}21Rd-3-wEA-1,1-t|HE-1,2,3 4-HEgs| 21 }xed-2-2)-7t 28 EE-FE oA
HZ.

Az 2(b), 2(c), E 59 AR WS A3, XA SFES ARG, (m/z): CigHpN0s0l gk

H]T A12bgE 349.21; =747k 349.1.

f. EN2-(7-0bv] e-6-v] 5 A]-8,8-T] W] ©)-5,6,7,8-E| E&} 8| = R} T ekl-0-sp 2 B A4 oju]=

MMﬂ%mU5?E%*%%ﬂeﬂmmﬁwﬁﬂklkﬂﬂ%{ZB&ﬂEﬂaEidﬁﬁﬁ%}%%ﬂE%&H

E-RE o AHE (9.22 g, 26.4 mmol)Y &8, t]=4F 5 4 N HCl (25 mL, 100 mmol)S AA3] 713
S EHES A2 15417 Bt wRkslal, Az AE7EA] §FA17]a0 DM (25 mL) 2.2 308 S
a1, o7, DOM (3 x 15 mL)e2 MAsa, AF st AZRAZAT. ol ee(100 mL)S H 7k,
b EFES WF stelA sFAA, 9 E2UEx 34 sFgEY HCl 94& Ay (7.17 g). (n/2):
CloNo0o0l T [M4H]T Z12baE 249.16; Z4% 249.1. H NIR (ds-DMSO, 400 mHz) & (ppm): 8.18 (s, 3H),

8.00 (s, 1H), 7.92 (d, J=1.6 Hz, 1H), 7.66 (dd, J=8.0 Hz, 1.8 Hz, 1H), 7.32 (s, 1H), 7.17 (d, J=8.0
Hz, 1H), 3.70 (m, 1H), 3.44 (s, 3H), 3.43 (m, 1H), 3.22 (m, 1H), 2.67 (dd, J=16.4 Hz, 10.2 Hz), 1.50
(s, 8H), 1.24 (s, 3H).

Azl 15: (5)-2-NF2AAMG-4-S2-RE 24 Hg o 282

_(S)=2-ANF AN E-4-3| EFA - E| 24F vE o AHE

(S)-2-AZFzA A -S4 1-dE o~ 2 (484 mg, 2.12 mmol) ¢} BIEFS|=E2F S (10 mL) o] E3FES A
2o A wdksk F, 0 CT7HA] WZAAFT. 7] 9 EE HEHS=2FT (4.2 nl) F 1.0 M 23S 58
of AA AH7lstt). 2A1F 3, WEES Ariste] whgS FEAZATY. S EFES AL2oA 308 T
gk 5, 74 sH5A T, 2 & 55

ol & (crude residue)S WEHE FollX HEA|Z]aL, AZ AE7EA
=/DNE GEldo R ALE3sto] AAlSte], T ed=2A 1A 3=

ATt (0.32 g). I NIR (CDCls , 400 mHz) & (ppm): 3.69-3.65 (m, 5H), 2.65 (m, 1H), 1.85-1.59 (m,
.32-1.12 (m, 5H), 0.87 (m, 2H).

o
ne
.

8H),

. (S)2-Aged v d-4-S -T2 mY o ~EHE=

A BA AWAPE(0.32 g, 1.49 mmol), N, N—E]O]/\ﬁifﬂ‘ﬂ]‘éo]-‘ﬂ (0.65 mL, 3.7 mmol), THE <SZEA=
(0.26 mL, 3.7 mmol), ¥ UlZ A= 0 T7HA WZAA7]aL AAaE Aoyt
(flush). = EﬂQNEJﬁﬁliﬁﬂwﬁ9g,&7MME§§ & stellA H7kebar, whg ERES 1.5

AlZE Fe wRkegith, RES EFE] 0.1 N HCIE #H7bekith. #7155 0.1 N HCL (2 x) B 97 2 xR A
HBhaL, NaSO, = AZXAI7]aL, oAFAI7IaL, Az FE7bA] sF5AA F93 od=A 134 =S ddoH

(0.305 @), o] =7}l Al glo] Ab&ataich. H NMR (CDCls , 400 mHz) & (ppm): 9.75 (s, 1H), 3.69
(s, 3H), 3.02-2.96 (m, 1H), 2.84 (dd, J=18.0, 9.0 Hz, 1H), 2.55 (dd, J=18, 4.7 Hz, 1H), 1.79-1.12 (m,
11H), 0.93-0.84 (m, 2H).

Az 16: <H3= A<k

()-2-A 22524 1-e ol ~el2 ha Ade Wg o~ 2s Abgate], Azel 149 el
R L L EXT R
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[0288]

[0289]

[0290]

[0291]

[0292]

[0293]

[0294]

[0295]

[0296]

[0297]

[0298]

[0299]
[0300]

[0301]

S=50dl 10-1610165

R)-2-A1ZF2d A 4-S-FE| 24 e o] 2HE: ' NR (CDCls , 400 mHz) & (ppm): 9.76 (s, 1H),
3.69 (s, 3H), 3.01-2.96 (m, 1H), 2.84 (dd, J=18.0, 9.0 Hz, 1H), 2.55 (dd, J=18, 4.7 Hz, 1H), 1.79-1.14
(m, 11H), 0.92-0.96 (m, 2H).

(9)-2-AE2IH-4-S1-FE| 24 WE g HZE: MR (CDCls , 400 mHz) & (ppm): 9.78 (s, 1H), 3.69
(s, 3H), 2.91 (dd, J=18, 10 Hz, 1H), 2.80-2.75 (m, 1H), 2.56 (dd, J=18, 3.5 Hz, 1H), 1.84-0.98 (m,
11H).

(S)-2-ME-4-FA-FE| 241 v o 25 =: ' NMR (CDCls , 400 mHz) & (ppm): 9.76 (s, 1H), 3.70 (s, 3H),
2.92-2.84 (m, 2H), 2.80-2.75 (m, 1H), 2.58-2.54 (m,I1H), 1.67-1.63 (m, 1H), 1.57-1.48 (m, 2H), 1.28
(bs, 6H), 0.89-0.86 (m, 3H).

(S)-2-A LT 2 W -4-S -2 E 224 o& o] 26 =: HNR (CDCls , 400 mHz): 9.75 (s, 1H)o|Ale] 533 oty
|z A7 &1,

(S)-2-0] AR E-4-2 n-BE| 22w o]~ Z: H NWR (CDCls , 400 mHz) & (ppm): 9.76 (s, 1H), 3.70 (s,
3H), 3.1-2.94 (m, 1H), 2.88-2.81 (m, 1H), 2.62-2.52 (m, 1H), 1.66-1.26 (m, 3H), 0.97-0.88 (m, 6H).

(S)-2-o]|aFd-4-&A-FE| 24 WE o 2H 2 I NIR (CDCls , 400 mHz) & (ppm): 9.76 (s, 1H), 3.70 (s,
3H), 2.96-2.93 (m, 1H), 2.84 (dd, J=18, 9.0 Hz, 1H), 2.55 (dd, J=18, 4.5 Hz, 1H), 1.64-1.25 (m, 3H),
0.94-0.86 (m, 6H).

(9)-2-0lAZRd4- 4 ?ﬂiiﬂﬁiﬂiﬂilMNW(wma,MOMNIQW(&lmﬂﬁﬁiﬁﬁi%ﬂ
sl=o] EA7F gelg.

(S)-4,4-T | &-2-(2-2 Ao & )2 E-2F w8 o] ~E]Z: H NMR (CDCls ., 400 mHz) & (ppm): 9.73 (s, 1H),
3.69 (s, 3H), 2.80 (dd, J=17.8, 8.0 Hz, 1H), 2.57 (dd, J=18, 5.8 Hz, 1H), 1.79 (dd, J=14, 8.41 Hz,
1H), 1.50-1.40 (m, 1H), 1.25 (dd, J=14, 3.7 Hz, 1H), 0.91 (s, 9H).

(R)-4,4-t)w & -2-(2-%-&-o & )-AELAF wEl o A H 2! " ONMR (CDCIs , 400 mHz) & (ppm): 9.73 (s, 1H),
3.69 (s, 3H), 2.80 (dd, J=17.8, 8.0 Hz, 1H), 2.57 (dd, J=17.8, 5.67 Hz, 1H), 1.79 (dd, J=14.1, 8.41
Hz, 1H), 1.50-1.41 (m, 1H), 1.25 (dd, J=14.1, 3.7 Hz, 1H), 0.91 (s, 9H).

(S)-#l A -4-2 2 AF g o <2 H ONMR (CDCls , 400 mHz) & (ppm): 9.70 (s, 1H)olAe] m== o

gisl=e] EA7}

(A}
I

dot 4&
§m

(R)-2-F-E-4-54-FE|25F dE o xgE: I NIR (CDCls , 400 mHz) & (ppm): 9.76 (s, 1H), 3.69 (s,
3H), 2.91-2.87 (m, 1H), 2.57-2.54 (m, 1H), 1.70-1.25 (m, 6H), 0.92-0.87 (m, 3H)

Az 170 25 (9)-3-HAFATIERIA-AEFEIL- -3 =FA- - 1-e 2 o|E

a. (§)-2-AE2d e 4-t|u| ZA-FE| =4 WY 2=

2F (S)4-ANEFZ2NA-1-3| E2A-3-HEA 2R I-FE-1-£ T Y|o|E (400.0 g, 1.26 mol)S} WES (2 L)<
Eelglol 1,4-Y=4F (400 ml) F 4.0 M HC1S #H7Fsta Whg &8-S 158 B¢t aysldich. E v EA g
(340 mL, 3.11 mol)E H7Feta vr-g EIES 50 ColA ) 7Fdsta, Ae7tA] WA AT, WA 325 o
sty AAstL H7)ERek. FH Fo] ol ARAZRE giFEe] s A AT e ofMHoIE
(womgéﬁﬂﬂﬂv1%°%M%r*ﬁﬂﬁﬂ.“”r@ﬁ%@ﬂw-%ﬂﬂﬂﬂﬁﬂ.ﬁwéﬂﬂiﬁﬂm
% AR, 1 FAF FeA Aoz RE WA A At wEe ed2A XA SFES AAG (211 g).
NMR (400 MHz, DMSO-dg): & (ppm) 4.25 (t, 1H), 3.57 (s, SH), 3.18 (s, 6H), 2.43 (m, 1H), 1.55-1.81 (m,
2H), 1.50-1.72 (m, 5H), 1.20-1.48 (m, 2H), 1.05-1.21 (m, 4H), 0.71-0.92 (m, 2H).
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[0302]

[0303]

[0304]

[0305]

[0306]

[0307]

[0308]

[0309]

[0310]

[0311]

S=50dl 10-1610165

b. e (D-2-AF=2dHvE4 -t EA-HE] o E

wWekE (700 mL) F A ©A9 AAPE (200.0 g, 0.77 mol)2] &

o] FAMEAE (289.6 g, 2322 mmol)S ¥
Wol Azksta, W EFEL ALoA 2047 B wusgith, ug

3ol phl ~8% b W7bA (35 Al

Ao el ow Aol W3) A4k (130 mL, 1.5 mol)S AA3| 7lste], wAE(fine) A9 %JXJ%
AAANATE, A3t o] TAZS AANILE. EM= AFPNZEE AASFHL}. JHNEUEL (1 L= 374
Eoll Hrtsta, OEFE dojxl &HElE A2oA ¥hA adtelith. w33 SEEE AFHAT) A, O%JJr Al o]

JE oMEYUEH (50 mL)E AAHE1, AZXAA %? H(off-white) AAZA ZA 3= Al FFE(cro
pPS FESFITY (133 g). Az RE SuE AAZ F, AF dlolA AxAA < 100 g2 Ho|AEAY
(pasty) ZAS LAk, MBE (500 mL)E H7}eta nAS A0 ¥HA] uwksle] 533 &g s dow,

o2 SW}A7|L, I AE A AXRAA TA S A2 FHES =S (82 g). H MR (400 Miz,

DMSO-dg): & (ppm) 4.28 (dd, 1H), 3.12 (s, 3H), 3.15 (s, 3H), 1.95 (m, 1H), 1.75 (m, 1H), 1.51-1.65 (m,

2

6H), 1.22-1.39 (m, 2H), 1.05-1.20 (m, 4H), 0.85-0.93 (m, 1H), 0.65-0.81 (m, 2H).

c. (S)-2-AE2dM e 4-t]u|EA-FE] =4 WlF 2=

SMHNEYUEZ (2.0 L) F A @A AAHE (150.0 g, 531.1 mmol)e] <elgle] wlza H=Zwnlol= (50.54 L,
424.9 mmol) & U Hrlsta, 58 E4Y WS TFES A4 A wuksigich. F7hHel Wld B2
o]= (5.05 mL, 42.49 mmol)E H7}taL, W EFES A0l 18AI3F &k 1wk ’S}Cﬁt} OMOH o3 A E
AASRT}. A 3 FHe] & URAZ v, 1 FF ) S A

(162 g). I NMR (400 MHz, DMSO-ds): & 7.22-7.40 (m, 5H), 5.0-5.15 (q, 2H), 4.23 (t, 1H), 3.15 (s, 3H),

9,
x
ok
=
r}L
j:
o
ﬂ4
Lot
s
ﬂ
10

3.17 (s, 3H), 2.52 (m, 1H), 1.78 (m, 1H), 1.69 (m, 1H), 1.45-1.61 (m, 6H), 1.20-1.43 (m, 2H), 1.0-1.15
(m, 4H), 0.70-0.83 (m, 2H).

d. 28 (9)-3-WldSA e W d-4-A| SR IAN-1-3| = FA| - E-1-F H|o] E

A GAe AAE (160.0 g, 478.4 mmol)T} SN EYEZ (1.0 L) Z3 &4 E(1.2 L) = 1.0 M HCIS H7}

afaL, kg %E%" 35-40 CollA 2413 gt 7FEsiitt. old ofAEolE (1.2L)& H7bstar, A& eI
i, fF715E A (1 DE AFSG. 47 22§75 &8 H<IE (74.7 g, 718 mmol)E H7hstar, Wt
S EHES A2 B wnkEink. 3 Skl 9§ EH“?‘T’:’] & AAsL, oPHNEYUEL (1 L)E& A

L aERY dodl LeeE AedA wA aussit. 1ERE dodl FFE WA £6E oI
3, ou} Ael2E opIEUED (2 x 100 )= AH, {1% St AzAA WA nAZA EA R

< dAT (200 g, == >98%). ' NMR (400 MHz, DMSO-ds): & 7.23-7.41 (m, 5H), 5.30 (d, 1H), 4.98-5.18

N
P
&
I
b

(q, 2H), 3.75-3.88 (m, 1H), 3.60-3.79 (m, 1H), 2.05 (m, 0.5H), 1.45-1.82 (m, 2.5H), 1.45-1.60 (m, 5H),
1.20-1.42 (m, 2H), 1.0-1.17 (m, 4H), 0.69-0.82 (m, 2H).

AAd 1: (S)-4-((25,39)-7-7 282 d-1,1-t 9 E-3-HEA]-1,2,3,4-H EFF| = 2- Y} T & P-2-Y o}u| 1= )-
2-A =2 d-FE 2

(8)-4-((2S,35)-7-7t2nE Y-1,1-t) o &-3-HEA]-1,2,3 4-HEZZ E2-}Zetd-2-Yo}n]| 1 )-2-A| F = 3
El-REl 2 fE o AHE

fix, [
=,

(S)-4-AZF2ANH-1-3 =EZA|-3-HEAFI 2R I-FE-1-= X Y|o]E (25.8 g, 81.5 mmol) ¥ 2-w|E-gEZ}
22-F (300 mL) 9] €8, & (76.1 mL) F 0.1N NaOHZ H7}star, ¥he E3d&S 2204 208 %ok
stk A7) WS ZgEo] (6S,75)-7-0] -8, 8-t A H-6-H| = A]-5,6,7, 8-Fl| Eg} | =R -2 &l -2-F} =
b olme g ER2Eto]lE (17.0 g, 54.3 mmol) & HIFSIATH wHE EFES A2oA 408 F<F unls
28 EfolEARRIE=HE (46.1 g, 217 mmol)E 432 o] 7ML, Ag 23] £ b
WS 32 Ao W) wukslgdth, = (200 mL) 2 MeTHF (100 ml)E ZF7batdch; A48 Egska,
IM NaOH (2 x 200 mL), ¢4 3A o (200 mL) .2 M H&}ar, Na,S0,2 AXRA7|aL, &mE AAsIA

(glassy) =@ A2 Z FA FIHANE A (22 g).

> Zo (oo
AL ol m

B (A < A S D%

ofj
o

N
2
Lo

< Microsorb 100-10 BDS 4 Q1% AFE o] &3t A4 A=ZvEIHIZE AASIHY. &= AHES 111

0%
ox
il
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S5509dl 10-1610165

T

OMMEYVEZ: 1 M HCl €9 (150 mL) EHE Fo gajr7)ar, & (0.1% HCL)/MHNEYEZ o]Eat
(10-40% e oz gAHLE, 48 B3 (598%)& o, 3| Fao] o& tiEe olHNEYHELS AA
ki, A Na,LO;E AHgshe] pHE ~122 23, AAlE AAPES MeTHF (3 x 1IL)= Tao%’ﬂﬂr A F7
TS NaSO, = 71xA1713L, §ulE A At A4 =S AU (16.5 g).
[0312] b. (8)-4-((28,38)-7-7}2 0} -1, 1-t]o| &-3-WEA|-1,2 3, 4-HEF3| =2 JTeradl-2-o}n] 1 )-2-A| 2 3
A g -2 2 AL
[0313] S = (S)-4-((25,35)-7-7}E2ut2 -1, 1-t]o| &-3-H| EX]-1,2,3 4-E| Eg} 3| E 2-} T &al-2- o} 1] = )-2-A]
SzaAvE-ReE 24 WEg o A~HZ (12.0 g, 25.4 mmol) &N 5.0 M NaOH (25 mL)E H7}sbar, wk-s &3+
ES 30 TollA 823 H<t 7P°ﬂf‘ﬂ o2, 25 CollA 9l 7FEslsich, diF-ie] dgs &ujE 25 TolAe] 3
A Sl o) AASIL, & (100 mL) ¥ o]aX 2 oFAHOIE(100 mL)E #H7betal, Z2HE dojxl £3hE
S 158 &9 wwt .39 = F SFE(bottom) 2709 =& o]AZEI oA HCE (100 mL)E
Z2319th, =S 5 C7HA WZA713, MeTHF (200 mL)E 73k 3 =2 HCl (~15 mL)S pH ~27} €
Lt A A o Itk S Bsla, £AEES MeTHF (100 mL) & AHsa, £39 5712S NaS0,= A
ZAATE. 3 Sl o8 gFEE f7] S AAS, oE olMElO]E (200 mL)E H7tetal, ¥9E
nL7FA] ZFAA AT, g olAHOE (200 mL)E Hrlela, 2EHE] dojxl & 1313 A2 A 3A7E %OF
g/ &gdslelgln. AES A4 shdA] oA 7], JAF FFelA 48 AZE 5t AZRAIA WA TAZA A
3} E 9] S 29t (11 g, %% 98.2%). H NMR (DMSO-ds): & (ppm) 0.54 (t, 3H), 0.63 (t, 3H), 0.82
(m, 2H), 1.05-1.3 (m, 6H), 1.45 (m, 1H), 1.55-2.0 (m, 10H), 2.40 (m, 1H), 2.67 (dd, 1H), 3.06 (m, 1H)
3.22 (m, 1H), 3.30 (dd, 1H), 3.41 (s, 3H), 3.45 (dd, 1H), 4.05 (m, 1H), 7.19 (d, 1H), 7.50 (br, 1H),
7.69 (d, 1h), 7.70 (s, 1H), 7.95 (br, 2H), 9.26 (br, 1H).
[0314] AAd 2 : (8)-4-((25,39)-7-7t28lR U-1, -0 9 d-3-H|EA]-1,2,3,4-HEFs| c2-} T g d-2-Y o} 1| = )-2-
AZZ2EHAvE-FE 24 dd Jd2HE
[0315] (9)-2-A|Zzd e 4-2x-RE| 24 WE o ~H2 (822 mg, 3.38 mmol), (6S,78)-7-0}1] -8 8-r]oE-
6-HEA]-5,6,7,8-HEFs| E 2T gal-2-7t2 B A2t ojn|= o2& R elo]= (1.01 g, 3.23 mmol) 2 Ez]
golwl (326 mg, 3.23 mmol)S TlZ=Z=wer (15 mL) ¥ wlE-2 (10 mL) Foll &AIHT. 2F EoASAI R
Z3]=gto]= (1.03 g, 4.85 mmol)E H7ISFA . 3AIZkell AR, FUHH QA AF EolAMEAI LRI =g o=
(900 mg, 4.2 mol) % (S)-2-A|Z 2 AN Ed-4-ZA-HE] 22t d o ~HZ (550 mg, 2.6 mmol)E 23]=F
of Mrtstar, 23% 7 & wks EFES 1A F9F wukssith J‘z} EREAUER (60 mL)E A 7ysfar,
I ¥kE ERES YEERdE (4 x 50 mL) o2 FEIUTEH. F715 S Na,S0, 0.2 AXRAI7| sFAIHT. 5
H odS WekE (50 mb)ell &3A 7| FHAH . = APGES AL HPLC o8l A, = A4
S X33 BFyS mowm, 7 FHoA oAEYUEHS AAEUL. BAUEE (1.3 g, 12.3 mmoUE
A7reta, AAAES fdE22d8 (3 x 200 mL) Foll FE3I6Y. 2F W Ee F714 &F (15 g, 140 mmo
DS FAS #rtstal, ol "UEEE29E (3 x 200 mL) 22 FE3I9U. §7] FEES 2o, NaS0, = 7
22713, SZse] el G71RA T4 FIES AAT (1.16 g, 58 76%). (n/2): CodluN.0,o) thsh (M1
Ax gk, 473.67; A3k, 473.4 NMR (CDCls , 400 mHz) & (ppm): 7.66 (d, J= 1.8 Hz, 1H), 7.50 (dd, J=
8.0 Hz, 1.9 Hz, 1H), 7.13 (d, J= 8.0 Hz, 1H), 3.65 (s, 3H), 3.58 (m, 1H), 3.47 (s, 3H), 3.31 (dd,
J=16.7, 6.1 Hz, 1H), 2.97 (m, 1H), 2.74-2.64 (m, 3H), 2.57 (m, 1H), 1.90-1.53 (m, 14H), 1.33-1.11 (m,
6H), 0.89-0.83 (m, 3H), 0.69 (t, J= 7.6 Hz, 3H), 0.59 (t, J= 7.3 Hz, 3H).
[0316] AA 3 (S)-4-((25,35)-7-7t2rIRA-1, 1-U o d-3-HEA]-1,2,3,4-H EF | = 2 -} X g7 -2-Y o} ]
2-AIEZ A E-FE 24t
Al 29 AAE (685 mg, 1.43 mmol), 10 N NaOH (0.87 mL, 8.7 mmol), W& (4.5 mL) ¥ & (0.45 mL)9
ES 55 TollA 2417 ¢ 713, £3ES A271%] WYzha7]1aL 50% oAl EA =807 31X sl
— 33 —

[0317] 3]
=3



10-1610165

A 28
mmol ¢l (scale)),

HPLCell <J&l gAlstic). 713
=AAZAA TFA

=2 -

woga @A wow

TE 80 9. (w/z):

(0.79

C27H42NZO4
of o [M+H] H NMR (de-DMSO, 400 mHz) & (ppm):

(s,

Ak, 459.32

JlN‘

=73k, 459.8. 8.92 (br s, 1H), 7.97

), 7.70 (m, 3H), 7.35 (s, 1H), 7.22 (d, J=8.4 Hz, 1H),
1), 3.42 (s, 3H), 3.36 (m, 1H), 3.27 (m, 1H), 3.10 (m, 1H),
1), 2.15 (m, 1H), 1.90 (m, 2H), 1.69-1.59 (m, 8H), 1.49 (m,

0.66 (t, J=7.4 Hz, 3H), 0.58 (t, J=7.0 Hz, 3H).

4.01 (m, 1H), 3.48 (dd, J=16.4, 5.7 Hz,
2.70 (dd, J=16.8, 10.2 Hz, 1H), 2.43 (m,
1H), 1.28-1.09 (m, 5H) 0.86, (m, 2H),

[0318] AAd 40 (S)-4-((2R,3R)-7-7}2H}R

2-AZZAAHY-RE 24 WY o 22
(6R, 7R)=7-0}w] -8, 8- o -6 5 A -5,6,7, 8- A E LT L ql-2-7h 2B A AL ofn] =
Abgatel, AA e 20 We] wel, ®Al SHEHES AUt (n/2): CoHuN0ol T [M+H]
; EA%, 473.4.

d-1,1-H e g-3-w5A-1,2,3 4-HEHS| =2-1 T2 g -2-U o} = )-

[0319] SEwIealo)=

AAEEE CogHaaNoOs,

mlm

473.34

[0320] AAled 50 (R)-4-((2R,3R)-7-7}2HIE

, d-1, -t dE-3-HEA]-1,2,3,4-B| EF} S| =2} T &dl-2-Y ol = )-
2-AZRALAWE-RE 24 vE g2

[0321] 2o A (6R,7R)-7-0}1]| -8, 8-T] || -6-H| EA]-5, 6,7, 8-E]| E &} 3]
2gtel= (0.16 g, 0.51 mmol)E YEZ2vE (4.4 nL) E WE-ES o] & . (R)-2-AF=3A
HE-4-LA-RE 24 WY o ~H2 (0.22 g, 1.0 mmo)E H7}8tx % o]of El oldolwl (0.071 mL, 0.51
mol)  AF EfopEAEES =go]|= (0.16 g, 0.77 mmol )& ﬂﬂo} fﬂr A7k} Aol AR, F7FAQL
Bt EE!OMIEMEE'&]CEME (0.16 g)& H7Fsioict. 23} EbEAUE A7beta, wkg E3ES DM
o7 FES. ‘IT7] i AR AL (2 x), AF FHlE Aol AXA7|A, ARAI7AL, Ax
FEEA EFHAIZAT AAES 101 AcOH/H0 Foll &3lA17]aL, A|xE HPLCO ©]3) 10}0:1 TFA Qo= A
A4 3

At (161 mg, 58 53.6%). (m/z): CosHuNoOsq THSF [M+H]+ AAFZE, 473.33;
H NMR (DMSO-ds, 400 mHz) & (ppm):

HAIRE ol = SRS

H 1

<)

(2m

O

E
I
=
]

KR
=
I
o= AA

SFE O

Ry 5%k, 473.4.

8.92 (bs, 1H), 7.95 (s, 1H), 7.70 (s, 2H), 7.68 (s, 1H), 7.33 (s,

1),
3H),
2.11 (m,
(m, 2H),

7.20 (d, J=8.4 Hz, 1H), 4.02-3.96 (m,1H), 3.61 (s, 1H),
3.35-3.31 (m, 1H), 3.20-3.08 (m, 2H), 2.68 (dd, J=16.4, 9.78 Hz,
1H), 1.96-1.86 (m, 2H), 1.77-1.59 (m, 9H), 1.50-1.44 (m, 1H),
0.64 (t, J=7.4 Hz, 3H), 0.56 (t, J=7.4 Hz, 3H).

3.46 (dd, J=16.8, 5.87 Hz,
1H), 2.51-2.58 (m,
1.16-1.10 (s, 4H),

1H), 3.40 (s,
M), 2.16-
0.88-0.83

[0322] AAl 6: (R)-4-((2S,3SR)-7-7F2 v} =
AZ2dvE-F-EH 2 dE dagE
(6S,75)-7-0Fv] 2=-8, 8- H-6-154]-5,6,7,8-H E&}3| E -1} Tl -2-7F2 5 A1 ofn| = SR 3 Redtol=
ARgske], AAldl 5o Wel wel, ®Al seEs AT (n/2)0 ColluNoOw tHE [MHH]+ AlRbL,

H = =
H MR (DMSO-ds,

-1, -0 d-3-HEA]-1,2,3,4-H EF S| =2 - T el -2- D o}u] = )-2-

[0323]

=

=

473.33; S734k, 473.4. 400 mHz) & (ppm): 8.90 (bs, 1H), 7.96 (s, 1H), 7.74 (bs, 1H),

7.70 (s, 1), 7.68 (s, 1H),
3.47 (dd, J=16.8, 5.67 Hz,
2.17-2.11 (m, 1H), 1.99-1.96 (m,
1.06 (s, 4H), 0.89-0.80 (m, 2H),

7.32 (s, 1), 7.20 (d, J=8.4 Hz,
1), 3.40 (s, 3H), 3.33-3.22 (m
1H), 1.86-1.59 (m, 9H)
0.64 (t, J=7.4 Hz, 3H),

1H), 4.04-4.97 (m
, 2H), 3.03 (m,
, 1.50-1.43 (m, 1H)
0.56 (t, J=7.4 Hz,

, 1, 3.60 (s,
1H), 2.69-2.57 (m,
, 1.32-1.25 (m, 1),
3.

11,
20),
1.17-

[0324] AA 70 (S)-2-[2-((28,35)-7-712
o

R -1, 1T o D-3-W B4 -1 2,3, 4- ) S| = 2L erl-2-Qo}r] 1) -
g]-4-v Q-2 1 (9)-2-[2- hermel-l |-t o d-3-

g d&HE  (7-4) (S)-2-[2-((2S,35)-7-7t=2nt2d-1, -t &-3-H| EA]-

ol
=

_34_



[0325]

[0326]

[0327]

[0328]

[0329]

[0330]

[0331]

[0332]

S=54l 10-1610165

1,2,3,4-H ET3| =2-1Z G-2-Yolr| o )-o & |-4-w B-HA &3t (7-B)

Lo A, (6S,79)-7-011] -8, 8-T]o| D -6-M| ZA|-5,6,7, 8-H E}s| = 2-} T edl-2-7tEH A AL ojH] = F=
ZzZgo]l= (0.19 g; 0.62 mmol)E (3 mL) ¥ WEE (1.85 mL) ol E3|AAHT. (S)-2-0]AFE-4-E 4 -FE]
24 WE ol ~HE (0.212 g, 1.23 mmol)E H7Fsta, Folo] Egloldolwl (0.086 mL, 0.62 mmol), L T}
2% EfoMAEARZS =eto]= (0.20 g, 0.92 mmol)E H7ISFTh. 3 Alzke] Ao AHAAM, F7HEQA (S)-
2-0] AN E4-LA-KE| 24 WY o AHZ (0.070 g) @ AF EFoHEAREI|=ol= (0.15 g)= 78t
Aok, Z3 AU ERES FAvbeta, o vkg EFES DOeR FEIAY. 7] FEES 4&F VoER

AzAN7|a, AfA 7o, Ax FE7HA sHAHT. F FoES WEE (3ul) 2 5N NaOH (0.15 mL) ol &
ﬂﬂﬁﬂ»ﬂﬁ—%ﬂ S 50 TolA 17A17E &9F 71dst &, 2714 W¥ZA71aL, 1:1 AcOH/H0 (3 mL)E 314

[<) ==

shar, A|Z8 HPLCOl ofell AAlste] A shgh=e] TFA A& LA
7-A: (35.3 mg, 2 WAl AA g 10.28), (n/2): CollNOyoll Thek [MHH]™ ARLgE, 433.30; ZA7, 433.4.

' NIR (DMSO-ds, 400 mHz) & (ppm): 8.94 (bs, 1H), 7.95 (s, 1H), 7.69 (s, 2H), 7.68 (s, 1H), 7.29 (s,

1H), 7.16 (d, J=8.6 Hz, 1H), 4.01 (m,1H), 3.61 (s, 3H), 3.46 (dd, J=16.6, 5.67 Hz, 1H), 3.40 (s, 3H),
3.35-3.30 (m, 1H), 3.12-3.09 (m, 2H), 2.67 (dd, J=16.4, 9.78 Hz, 1H), 2.5 (m, 1H), 2.16-2.10 (m, 1H),
1.92-1.87 (m, 2H), 1.78-1.59 (m, 3H), 1.52-1.45 (m, 2H), 1.29-1.22 (m, 1H), 0.85 (t, J=6.7, 6H), 0.63
(t, J=7.4 Hz, 3H), 0.56 (t, J=7.4 Hz, 3H).

7-B: (30 mg, 2 DA AX F& 8.8%), (m/z): CoHaNo0,01 thdk [M+H] Altgk, 419.28; Z7d%k, 419.6. i
NMR (DMSO-ds, 400 mHz) & (ppm): 12.42 (bs, 1H), 8.89 (bs, 1H), 7.95 (s, 1H), 7.70 (s, 2H), 7.68 (s,

M), 7.33 (s, 1), 7.19 (d, J=8.6 Hz, 1H), 4.0 (m,1H), 3.49-3.47 (m, 1H), 3.40 (s, 3H), 3.36-3.30 (m,
1), 3.24 (bs, 1H), 3.1 (bs, 1H), 2.65 (dd, J=16.4, 9.78 Hz, 1H), 2.42-2.41 (m, 1H), 2.16-2.10 (m,
1), 1.94-1.81 (m, 2H), 1.80-1.42 (m, 6H), 1.27-1.21 (m, 1H), 0.93-0.80 (m, 8H), 0.64 (t, J=7.4 Hz,
3H), 0.56 (t, J=7.4 Hz, 3H).

AR 8:
($)-2-0) £ E4-S4-HE 2 vl davz ga 448 vd ol aH2E Agete, AAd 79wl o
2, e sgEse WA 9 Axso

8-A: (R)-2-[2-((2S,35)-7-7+= m”%&&ﬂﬂ%%4ﬁ?%123&%Eﬂa5i%ﬁﬁﬂ%%%4ﬂi%ﬂ
g l-4-ve-Aeat wg o ~E = (n/z): CoHioNo0:ol that [MHH]T AIAIZE, 433.30; =AZF, 433.6. HONIR
(DMSO-dg, 400 mHz) & (ppm): 8.84 (bs, 1H), 7.93 (s, 1H), 7.68 (s, 2H), 7.66 (s, 1H), 7.31 (s, 1H),
7.18 (d, J=8.6 Hz, 1H), 3.98 (m, 1H), 3.59 (s, 3H), 3.46 (dd, J=16.6, 5.28 Hz, 1H), 3.38 (s, 3H),
3.32-3.23 (m, 2H), 3.02 (bs, 1H), 2.63 (dd, J=16.2, 9.4 Hz, 1H), 2.55 (m, 1H), 2.16-2.10 (m, 1H),
1.97-1.95 (m, 1H), 1.83-1.59 (m, 3H), 1.49-1.43 (m, 2H), 1.26-1.23 (m, 1H), 0.84 (t, J=6.1 Hz, 6H),
0.63 (t, J=7.4 Hz, 3H), 0.54 (t, J=7.4 Hz, 3H).

8-B: m)ZM(@S%)7ﬂEﬂU%ﬂJJ%FL&ﬂ%MﬂQBAWEQEEE%E%ﬂkkﬁﬁﬂi%ﬂ
84— =-AMet: (n/2): CoHaN,0,o thE [MHH]T A2FgE, 419.28; =Azk. 419.4. 'H NMR (DMSO-ds, 400
mHz) & (ppm): 12.41 (bs, 1H), 8.88 (bs, 1H), 7.93 (s, 1H), 7.68 (s, 2H), 7.66 (s, 1H), 7.31 (s, 1H),
7.18 (d, J=8.4 Hz, 1H), 4.01-3.94 (m,1H), 3.46 (dd, J=16.6, 16.6 Hz, 1H), 3.38 (s, 3H), 3.32-3.26 (m,
1H), 3.04 (bs, 1H), 2.65 (dd, J=16.6, 9.79 Hz, 1H), 2.42-2.37 (m, 1H), 2.15-2.02 (m, 1H), 1.95-1.92
(m, 1H), 1.81-1.42 (m, 6H), 1.24-1.17 (m, 1H), 0.85 (t, J=6.2 Hz, 6H), 0.63 (t, J=7.4 Hz, 3H), 0.54
(t, J=7.4 Hz, 3H).

8-C: (R)-2-[2-((25,39)-7-7F2utRU-1, -t B-3-H| FA]-1,2,3,4-H Eg}s| =2 -2 dl-2-U o} 1| 1= ) -]
g]-3-vgd-FE 22k wE o 2EHZ: (n/z): ColseNo0g0l o 3H M+H AALZE, 419.28; =43k, 419.4.
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[0333]

[0334]

[0335]

[0336]

[0337]

[0338]

[0339]

[0340]

S=504l 10-1610165

8-D: (R)-2-[2-((2S,39)-7-7}t2n} -1, 1-Y ]%—3—1:%1%/\]—1 ,2,3,4-H Eg}s| =21} T ekdl-2-Y o} m] &) -9
g ]-3-vE-2E 24k (n/2): CollyNo0,ol Tt [MHH]T A2baE, 405.27; =43k, 405.4. H NMR (DMSO-ds, 400

mHz) & (ppm): 112.39 (bs, 1H), 8.92 (bs, 1H), 7.94 (s, 1H), 7.68 (s, 2H), 7.67 (s, 1H), 7.32 (s, 1H),
7.19 (d, J=8.4 Hz, 1H), 4.01-3.96 (m,1H), 3.46 (dd, J=16.6, 5.68 Hz, 1H), 3.39 (s, 3H), 3.34-3.31 (m,
1H), 3.25 (bs, 1H), 3.04 (bs, 1H), 2.64 (dd, J=16.4, 9.59 Hz, 1H), 2.23-2.09 (m, 2H), 1.98-1.59 (m,
6H), 0.89-0.86 (m, 4H), 0.63 (t, J=7.4 Hz, 3H), 0.55 (t, J=7.4 Hz, 3H).

8-E: (R)-2-[2-((2S,39)-7-7}2ntd-1, |-t d-3-HEA]-1,2,3,4-H Eg}3]| =2 - T Edl-2-Y o} 1| 1= ) -9
g1-4 4-C] W - A wE o AHZ: (n/2): ColuNo0poll ek [MHH]T A|AFgE, 447.31; =H7E, 447.6.

8-F: (R)-2-[2-((2S,38)-7-7}2nl -1, -1 011%—3—13%1%/\]—1 .2.3 4-H Egs =2 -1} ed-2- ol 1)
g ]-4 4T E-FEE: (n/2): CoHiNoOsol thar [MHH]™ ZA12FE, 433.30: =77k, 433.2. H NMR (DMSO-ds, 400

mHz) & (ppm): 8.90 (bs, 1H), 7.94 (s, 1H), 7.69 (s, 2H), 7.67 (s, 1H), 7.32 (s, 1H), 7.19 (d, J=8.4
Hz, 1), 4.01- 3.94 (m,1H), 3.46 (dd, J=17.0, 5.87 Hz, 1H), 3.39 (s, 3H), 3.33-3.27 (m, 1H), 3.25 (bs,
1H), 3.03 (bs, 1H), 2.64 (dd, J=16.4, 9.78 Hz, 1H), 2.31-2.35 (m, H), 2.16-2.10 (m, 1H), 1.97-1.94 (m,
1H), 1.80-1.57 (m, 5H), 1.18 (dd, J=13.8, 2.93 Hz, 1H), 0.85 (m, 9H), 0.65 (t, J=7.4 Hz, 3H), 0.54 (t,
J=7.4 Hz, 3H).

ARl 9 (9)-2-[2-((28,39)-7-7F2HIRYU-1, -0 B-3-W| 5 A|-1,2,3,4-HEZHI =2- L} Z G A-2-L o} 7] = )-
o)1 art

Ao, (6S,75)-7-oF1] =-8,8-t]ol| & -6-H| EA]-5,6,7,8-H Ed}| =2 - Z&al-2-7} 2B A XF ofn]j= —315
Zglol= (0.20 g; 0.64 mmol)E HEFZZve (3 ml) % "WekE (1.92 mL) S &A1, (S)-2-3E

SAa-HE2A fE o ~EHE (0.24 g, 1.3 mmol)E FH7lstar, FHolo] Ezrjefdolnl (0.089 mL, 0.64 mmol) ‘;l
2% EfoHEAIRZI| =gol= (0.20 g, 0.96 mmol)E 7S th. 9089 Aol AA, F71He 2§ Ed
ovﬂéﬁﬁiacmw (0.070 g, 0.33 mmol)E A7}tk 23} BT AVERES Hobstal, vhg EFES
DOMO. 2 FZE3ATE. F715S 2| wHllER AxA7|a, A7, dx FE7HA sF5AZT (0.40 g).
Z ZrodE-S MeOH (3 mL) ol &3)A7]12 5 N NaOH (0.40 mL)E H7Fstdch. whe EFES 50 ColA 5%1
St TS =, R wwkshAA] A27bA] WAA AT, 2 9hg E3FES 101 AcOH/H0 (3 mL)E 3]A]skar,

Zg&  HPLCAl 98] AAsle] TFA fozA A FHIES AUt (32 mg, 2 @A ZAA 8.8%), (n/z):

1

CosHioNoOsoll T [M+H]™ A2FZE, 433.30; =A7k. 433.4. 'H NMR (DMSO-ds, 400 mHz) & (ppm): 7.91 (s, 1H),

ull

[o

7.66 (s, 2H), 7.64 (s, 1H), 7.29 (s, 1H), 7.16 (d, J=8.6 Hz, 1H), 3.97-3.91 (m, 1H), 3.43 (dd, J=16.4,
5.48 Hz, 1H), 3.36 (s, 3H), 3.31-3.17 (m, 2H), 3.02 (m, 1H), 2.63 (dd, J=16.4, 9.78 Hz, 1H), 2.34-
2.26 (m, 1H), 2.12-2.00 (m, 1H), 1.88-1.82 (m, 2H), 1.74-1.51 (m, 3H), 1.49-1.36 (m, 2H), 1.20 (s,
6H), 0.80 (t, J=6.7, 4H), 0.60 (t, J=7.4 Hz, 3H), 0.52 (t, J=7.4 Hz, 3H).

AN 10

(S)-2-9d-4-Sa-FE| 24t vid oxH2 il A4 vd A xHES AREste], Al 99 el wheh v
& AgBES Axsach:

10-A:

(9)-2-[2-((2S,39)-7-7+EHI 2 Y-1,1-1] 011‘:4— - EA-1,2,3,4-E| Egps| E 2 -2 gl -2- Yol r| 1 ) - | ] -5-
Ad-EAE: (n/2): CooNo0,0l Tl [M4H]™ AI2FZE, 481.30; =737k, 481.4. H NMR (DMSO-ds, 400 mHz) 6

(ppm): 12.39 (bs, 1H), 8.87 (bs, 1H), 7.92 (s, 1H), 7.65 (m, 3H), 7.29 (s, 1H), 7.22-7.05 (m, 7H),
3.98-3.91 (m,1H), 3.43 (dd, J=16.6, 5.67 Hz, 1H), 3.35 (s, 3H), 3.31-3.17 (m, 2H), 3.04 (bs, 1H), 2.63
(dd, J=16.6, 9.59 Hz, 1H), 2.52 (t, J=6.6 Hz, 2H), 2.34 (m, 1H), 2.12-2.06 (m, 1H), 1.88-1.82 (m, 2H),
1.74-1.41 (m, 7H), 1.49-1.36 (m, 2H), 1.20 (s, 6H), 0.80 (t, J=6.7, 3H), 0.60 (t, J=7.4 Hz, 3H), 0.514
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[0341]

[0342]

[0343]

[0344]

[0345]

[0346]

[0347]

[0348]

S=54l 10-1610165

(t, J=7.4 Hz, 3H).

10-B:
(9)-2-[2-((25.39) 7720 -1, 1 B0 511,23, 4-H| 28] = 22 @ -2-Qop ) o -

4 4-T) M E-AEA T (m/2): CoullNo0,oll Tl [M+H] 7A12bgh, 433.30; =A7k, 433.6. H MR (DMSO-ds, 400

—

mHz) & (ppm): 12.39 (bs, 1H), 8.87 (bs, 1H), 7.93 (s, 1H), 7.66 (s, 2H), 7.64 (s, 1H), 7.31 (s, 1H),
7.18 (d, J=8.2 Hz, 1H), 3.96 (m,1H), 3.43 (dd, J=16.8, 5.87 Hz, 1H), 3.38 (s, 3H), 3.29 (bs, 1H),
3.18-3.10 (m, 1H), 2.66 (dd, J=16.4, 9.97 Hz, 1H), 2.32 (m, 1H), 2.14-2.08 (m, 1H), 1.87 (m, 2H),
1.76-1.58 (m, 4H), 1.18 (m, 1H), 0.84 (s, 9H), 0.62 (t, J=7.4 Hz, 3H), 0.54 (t, J=7.4 Hz, 3H).

10-C:  (S)-2-917-4-((2S,39)-7-7} 20t d-1, 1-to &-3-HEA]-1,2,3 4-H EZS| =2 - Z etdl-2-d o} 1] 1= ) -
BEZA: (0/2): Coleo0:0 i [MH] Al2rgh, 453.27; A7k, 453.1. H MR (DMSO-ds, 400 mHz) &

(ppm): 8.86 (bs, 1H), 7.93 (s, 1H), 7.68 (s, 1H), 7.67 (s, 2H), 7.31-7.16 (m, 5H), 7.17 (d, J=8.2 Hz,
1H), 4.0-3.93 (m,1H), 3.46 (dd, J=16.8, 5.87 Hz, 1H), 3.38 (s, 3H), 3.35-3.26 (m, 2H), 3.04 (bs, 1H),
2.91-2.86 (m, 1H), 2.76-2.61 (m, 2H), 2.17-2.07 (m, 1H), 1.89-1.83 (m, 2H), 1.72-1.55 (m, 3H), 0.61
(t, J=7.4 Hz, 3H), 0.51 (t, J=7.4 Hz, 3H).

10-D:
(R)-2-[2-((25,39)-7-7h 21k -1, 1—t1oﬂ%—3—1111%&—1,2,3,4—EﬂEa}fﬂEi—%é%@—z—%owli)—ﬂ%J—f;ﬂ
AL (/2) 1 Collao0,0ll T [M4H]T ARFZE, 419.28; =47k, 419.3. HNR (DMSO-ds, 400 mHz) & (ppm):

7.97 (s, 1), 7.72 (s, 2H), 7.70 (s, 1H), 7.34 (s, 1H), 7.22 (d, J=8.1 Hz, 1H), 4.04-3.98 (m,1H), 3.48
(dd, J=16.8, 5.68 Hz, 1H), 3.42 (s, 3H), 3.37-3.25 (m, 2H), 3.09-3.05 (m, 1H), 2.68 (dd, J=16.6, 9.78
Hz, 1H), 2.44-2.40 (m, 1H), 2.29-2.13 (m, 1H), 2.01-1.98 (m, 1H), 1.86-1.62 (m, 4H), 1.55-1.46 (m,
2H), 1.34-1.22 (m, 6H), 0.87 (t, J=6.8, 4H), 0.66 (t, J=7.4 Hz, 3H), 0.58 (t, J=7.4 Hz, 3H).

10-E: (9%%@R%%%ﬂiﬂﬁ%ﬂJJMFL&ﬂ%Wi&&&ﬂEﬂaEi%ﬁﬁﬂkkﬁﬁﬂi%N%i
A AW E-RE 24 (n/2): CulNoOgoll thabr [M+H] Z120%E, 459.31; =47, 459.4. H NMR (DMSO-ds, 400
mHz) & (ppm): 12.42 (bs, 1H), 8.84 (bs, 1H), 7.95 (s, 1H), 7.69-7.65 (m, 3H), 7.33 (s, 1H), 7.20 (d,
J=8.6 Hz, 1H), 4.04-3.96 (m,1H), 3.47 (dd, J=16.8, 5.86 Hz, 1H), 3.40 (s, 3H), 3.35-3.22 (m, 2H), 3.06
(bs, 1H), 2.66 (dd, J=16.4, 9.39 Hz, 1H), 2.32 (m, 1H), 2.17-2.12 (m, 1H), 1.96-1.90 (m, 1H), 1.81-
1.60 (m, 9H), 1.50-1.44 (m, 1H), 1.29-1.07 (m, 5H), 0.91-0.81 (m, 2H), 0.64 (t, J=7.4 Hz, 3H), 0.55
(t, J=7.4 Hz, 3H).

10-F: (R)-4-((2R,3R)-7-7}2v}lEY-1,1-t]oE-3-HEA]-1,2,3 4-H EZ3| =2 -z edl-2-doln| = )-2-A| &
2 E-FRE 2 (n/2): CuHpN0,00 ek [WHI]T AREgE, 459.315 Z4 %k, 459.8.

10-G: (R)-4-((25,38)-7-7hzvpwel-1, 1—\—40119—3—1111%4—1,2 3,4-Hl Edta| E 2T el -2- o] A R 8 A
M E-RE 22 (n/2): CoHeNOol Tlah DHH]™ A12bgE, 450.31; 243k, 459.4. H NMR (DMSO- ds, 400 mHz) &

(ppm): 12.4 (bs, 1H), 8.82 (bs, 1H), 7.91 (s, 1H), 7.66-7.61 (m, 3H), 7.29 (s, 1H), 7.16 (d,J=8.4 Hz,
1H), 4.06-3.93 (m,1H), 3.43 (dd, J=17.2, 6.06 Hz, 1H), 3.36 (s, 3H), 3.31-3.25 (m, 2H), 3.0 (bs, 1H),
2.65-2.58 (m, 1H), 2.13-2.07 (m, 1H), 1.89 (m, 1H), 1.71-1.57 (m, 9H), 1.45- 1.41 (m, 1H), 1.28-1.03
(m, 5H), 0.86-0.78 (m, 2H), 0.61 (t, J=7.4 Hz, 3H), 0.52 (t, J=7.4 Hz, 3H).

A 11: EWAXA-(S)4-(7-71E28Rd-3-H|EA]-1, -t E-1,2,3,4-H| ES} S| = 2-J T gdl-2-Y o} 1| 1= )-2-A]
SZI4-2E =4

(S)-2-AE2dAH-4-2 4 2] olA~HE W gAr] FeEQ EWA-7-ofun| -8 8-T] o El-6-H| E A -
5,6,7,8-HlEe}sl =2 gl o k2 B AR olv]= SERE el nE Algae], Al 9o wHel wel %
A sHEEo] TFA A< A " ARk, 445.30; ZA7E, 445.4.
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[0349]

[0350]

[0351]

[0352]

[0353]

[0354]

[0355]

[0356]

[0357]

[0358]

S=50dl 10-1610165

AAd 120 (S)-2-AE29 A HE-4-((25,35)-1, -1 D-7-3]| =FA|-3-H| F-A]-1,2,3,4-H EFS| =22 G-
2-Yojr| = )-FE] 24t

a. (S)-2-AZF23 AW E-4-((25,35)-1, -t E-7-3| = ZA|-3-H EA]-1,2,3,4-HEZ3| E2-1}ZeFadl-2- o} 1]
)-RE|EA fE Ay

2-MeTHF (2 nl) ZF &F (9)-4-AZ2IAA-1-3| =5 -3-W| EA 7t 20 d-Fe-1-5 3%
mmol)e] &efglel 2N NaOH (0.22 mL, 0.44 mmol)E& F7FslSith. Whg EFFES 208 &t wwkeiglon, 7]
ANAo A ZE A7} LaEATE. (6S,7S)-7-0}m] 1=-8,8-t] o D -6-m] , Egs=

g F2dto]= (100 mg, 0.35 mmol)E H7Fsla, 1 wh$ EFES ALoA 308 FoF uwtsl
oA FAI L Z3| =to] = (425 mg, 2.0 mmol)E 3AIZFel AA 43]& vhro] HUbsElth. vk 7 308 &,
EtOAc (15 mL)E #H7bsta 1 ZFES o R EF F894 (2 x 5 ml) B 23} HsHER (5 nl) o2 AH
T F715S NaSO2 AXAI7|a, wFste] ®Al 35hES AUk (159 mg). (m/z): CyHpNOol digh

[M+H] ARFRE, 446.33;

I

43k, 446.6.

b. (S)-2-A| S = A H-4-((25.35)-1.1-T]N| H-7-3] =5 A|-3-w| 55 A|-1,2.3 4-H| Ee}s]| = -1} Tl -2-9] o]

io)-RE] 22t

A dAS AAHE (159 mg, 0.36 mmol), W& (1.5mL), & (0.20 mL), % 10 N NAOH (0.21 mL, 2.1 mmol)<
LNG 50 ColA 7rdsksich. axt &, 9k 2 S AL WA I, 50 % oA EAF g Ao T 3§
3Fal, A& HPLCO ol&] AASte] TFA doz2M A 35S AAT (110 mg, 2 TSAl AR =& 58 %),
(m/2): CoNOol tiar [M+H] 71247k, 432.31; =47k, 432.8. H NMR (CD:OD, 400 mHz) & (ppm): 6.97 (d,

olo
ro
b
o

J=8.2 Hz, 1H), 6.65 (dd, J=8.4, 2.5 Hz, 1H), 6.62 (d, J=2.4 Hz, 1H), 4.01 (m, 1H), 3.48 (s, 3H), 3.47-
3.37 (m, 3H), 3.22 (m, 1H), 2.58 (dd J=15.9, 10.2 Hz, 2H), 2.10 (m, 1H), 1.97 (m, 2H), 1.82-1.60 (m,
10H), 1.37-1.18 (m, 6H), 0.92 (m, 2H), 0.80 (t, J=7.4 Hz, 3H), 0.71 (t, J=7.2 Hz, 3H).

AA e 13: (S)-2-AF2 A E-4-((2R,3R)-1, 1-T o E-7-3]| EFA|-3-H| EA|-1,2,3,4-H EF} S| c2- = &d-
2-Yojr| = )-FE| 24t

GA (a)olA (6R,7R)-7-o}m] -8 8-T]o| €l-6-H| EA|-5,6,7,8-H Eg}s| 21} T ed-2-& JEg2IZ2go|=E
Apgatel Aald) 129 whgo] wel EA 832 AZFATE. (n/z): CoelluaNow©l thsk (M1 Al4baE, 432.31;
=27k 432.8. 'H NMR (CDsOD, 400 mHz) & (ppm): 6.97 (d, J=8.2 Hz, 1H), 6.65 (dd, J=8.3, 2.5 Hz, 1H),

6.62 (d, J=2.6 Hz, 1H), 4.01 (m, 1H), 3.48 (s, 3H), 3.47-3.37 (m, 3H), 3.20 (m, 1H), 2.58 (dd J=16.0,
10.0 Hz, 2H), 2.13-1.95 (m, 2H), 1.95-1.60 (m, 10H), 1.38-1.19 (m, 6H), 0.92 (m, 2H), 0.80 (t, J=7.4
Hz, 31), 0.71 (t, J=7.3 Hz, 3H).

AAd 14: (R)-2-AZ2A A H"E-4-((28,35)-1, -H A D-7-3| =FA|-3-1| FA]-1,2,3,4-H EFS| =E2- T G-
2-Yojr| = )-RE] 24

a. (R)-2-AZF=23 A E-4-((25,35)-1, -t E-7-3| = ZA|-3-H EA]-1,2,3,4-HEZ3| E2-1}ZeFadl-2- o} 1]
H)-RE|EA HE A2

(6S,79)-7-0}1| -8, 8-T] | Hl-6-H| EA]-5,6,7,8-H| Egs| = 2-1}zgal-2-& sozFd2ael= ¢ (100 mg,
0.35 mmol), (R)-2-AZZAWE-4-S2-FE]22 WE o 282 (90 mg, 0.42 mmol) ¥ E=zo|&olnl (35
mg, .035 mmol)< CEZZHE (2.0 mL) Foll &d|A17]3, A2 302 &<t WHkSIATE. &2F ETolAIEA
HEd=glo]l= (1.03 g, 4.85 mmol)E FH7Fslar, HPLCol &) wH2-S RUEHSIFT. A7 &, 713
R)-2-AZ2IAME-4-S2-RE 24 WE o] ~EZ (20 mg, 0.1 mmol) Z A2F EoAEAHZI=go]=
(30 mg, 0.14 mmol)E H7}absdch. wpx= A7} 308 ¥, EtOAc (15 mL)E #7Feta 2 &35S 5% 84 UE
F e 2x5nm) 9@ X3 AIFUEF (5 m)oE AHIAT. F715S NaS0,2 AR 5538 #A
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[0359]

[0360]

[0361]

[0362]

[0363]

[0364]

[0365]

[0366]

[0367]

[0368]

[0369]

[0370]

S=50dl 10-1610165

SetE-S AT (190 mg). (m/z): CoHNOsol sk M"'H AALGE, 446.33; S 3k, 446.6.
b. (R)-2-A|ZF2 AN AW E-4-((25,35)-1,1-HA &-7-3| EFA|-3-H| EA|-1,2,3, 4-E| E}S| =& -1} L el -2-¢] o} ]
w)-FE 2

AAe] 12 WA (b)e Wiel wel, ®Al SFEe] TRA 4 Belatth. (n/2): CulluNool thab [M+H]

ANk, 432.31; 4%k, 432.8. I MR (CDsOD, 400 mHz) & (ppm): 6.97 (d, J=8.5 Hz, 1H), 6.65 (dd,

J=8.3, 2.3 Hz,1H), 6.62 (d, J=2.3 Hz, 1H), 4.01 (m, 1H), 3.48 (s, 3H), 3.47-3.37 (m, 3H), 3.22 (m,
1H), 2.58 (dd J=16.0, 10.0 Hz, 2H), 2.15-1.95 (m, 2H), 1.95-1.60 (m, 10H), 1.38-1.18 (m, 6H), 0.92 (m,
2H), 0.80 (t, J=7.6 Hz, 3H), 0.71 (t, J=7.5 Hz, 3H).

AAld 150 (R)-2-AEZ29AHE-4-((2R,3R)-1, -1 D-7-3| =FA|-3-H| F-A]-1,2,3,4-H EFS| =2} 2 G-
2-Yojr| = )-RE| 24t

GA (a)olA (6R,7R)-7-o}m] -8 8-T]o| €l-6-H| EA|-5,6,7, 8-H Eg}s| =21} T d-2-& 2T Z2glo|=E
Apgatel, Aale] 149 whgo] wel EA 832 AZFAT. (n/z): CoelluNow©l thsh (M1 Al4baE, 432.31;
=27k 432.8. 'H NMR (CDsOD, 400 mHz) & (ppm): 6.97 (d, J=8.2 Hz, 1H), 6.65 (dd, J=8.5, 2.5 Hz, 1H),

6.62 (d, J=2.3 Hz, 1H), 4.01 (m, 1H), 3.48 (s, 3H), 3.47-3.37 (m, 3H), 3.22 (m, 1H), 2.58 (dd, J=15.7,
10.2 Hz, 2H), 2.10 (m, 1H), 1.98 (m, 2H), 1.79-1.60 (m, 10H), 1.37-1.18 (m, 6H), 0.92 (m, 2H), 0.80
(t, J=7.4 Hz, 3H), 0.71 (t, J=7.2 Hz, 3H).

A4 16

(9)-2-F-4-A-FE 22 vg o 282 g4l Hds wd o ~e2, 9 A SFHEQ] ER-T-obv] -
8,8-T)WlE-6-5A]-5,6,7,8-H EgS| m -t} L ql-2-7k 2R AL opn|=-d|mR I Reto| s AREEke], A
o 99] Mol wek The BHEHES] TRA AL AxAYTH

16-A: E%i\.—(S)—ZL—(?—?}EH}E%_]—l,l—r/]Uﬂ%—S—Uﬂ%/\]—l,Z,3,4—E1]EE}3]EE—L}E%@—Z—?QO}U]&_)—2—/\]—2"&
A E-RE]Z5F: (m/z): CosHlaaN000 ol st [M-I-H Alxkgk, 431.28; S7d3k, 431.2.

16-B: EW=-(S)-4-(7-7}E2MLEA-3-HEA]-1,1-t W E-1,2 3 4-H EZs| =2 - Zetdl-2-dolu| =) -2-A| S 2
AA-RE 22 (n/2): CollaNo0i01 thar [MHH]T A1AVgE, 417.27; S %, 417.4.

Al 170 (S)-4-((28,35)-7-7t2u R Y-1, [-H A d-3-H 5 A]-1,2,3 4-H EFS| =2~} T &g A-2-Y o} 1] -
2-A EZ2 A v E-LE| 24t

a. _(8)-4-((25,39)-7-7t2nt R A-] |-t &-3-tEA]-],2,3 4-HEZS| = 2-}Tetdl-2-oln] 1 )-2-A| F 2 3l
AdE-HE 24 WE o AHE 615 ﬁia}o]

=

| ©]

MeTHF (2.0 L) 2 & (600 mL) & A2F (9)-3-HlAdSA7l2rd-4-AZF232-1-3| == A -Lek-1-
I8 l=

3- e
(160 g, 400 mmol), A=< 179 AAE2] HE M|, & (400 mL) 5 1.0 M NaOHZ F7}sfar, b
Ao A 90F FoF kT, AES Bt &84S ~300 Lo FI7F E w7px] FFA|F

2~
=
KR
[}

ruo (m

for e
n:

O2RE Ao FF &9 DIF (1 L) 5 (6S,78)-7-0}1| =-8 ,8-t] | E-6-F| 5A]-5,6,7,8-E| EB}S| =2 -1}
sl Rdto|= (100.0 g, 319.7 mmol)ol F7laleivt. Z=RE dolxd &Yy S
g 2SS 0 C7HA ﬂrA]L %, FHolo] 2F EolHEARZI =gl

kS 5
(169 g, 779 mmol)g 1580 Ax AFH Arlelodct. WS EIES A oA vl wwksta, 10 CT7HA] W7t
A7l 3 E (3L) 3 1.0 M NaOH 2 o] & olAEo]E (5 L)E A7vech. wbg ERES 108 Fob wwkebar,

oth ol

L)
A5 -Eﬁ%}z, &S g FAY (1:1, 2)om AFsAT. A7) F71=e] 1.0 M HCl 89 (520 nL,
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[0371]

[0372]

[0373]

[0374]

[0375]
[0376]

[0377]

S=50dl 10-1610165

520 mmol)S H7}slar, 34
LS Hrleta, 34 Fde] o8 H3E ~1
(free-flowing) &&8]E ALoA wA waksl . oJ3lol] <]3)

a A
) 55 wEsha, —g—a}iﬂ I 7%1 1
2 E (2 x 200 nl)E MAsta, AAA WA aHEA T4 FIESL A

ATt (& ~99%, opv] Bl ERY A
o 7% 4% 90%). H NWR (400 MHz, DMSO-ds): & (ppm) 9.33 (br, 1H), 8.09 (br, 1H), 7.98 (s, 1H), 7.70

(s, 1), 7.68 (d, 1H), 7.28-7.36 (m, 2H), 7.19 (d, 1H), 5.10 (q, 2H), 4.04 (m, 1H), 3.45 (dd, 1H),
3.38 (s, 3H), 3.25 (m, 2H), 3.05 (m, 1H), 2.62 (m, 2H), 1.95-2.15 (m, 2H), 1.61-1.82 (m, 3H), 1.50-
1.61 (m, 4H), 1.42-1.50 (m, 1H), 1.24-1.32 (m, 1H), 0.98- 1.18 (m, 4H), 0.71-0.89 (m, 2H), 0.63 (t,
3H), 0.52 (t, 3H)

b. (5)-4-((258.39)-7-7t2n}2Ad-] |-t &-3-HEA]-1,2,3 4-HEZI| =Z-L}Xetd-2-Yoln| - )-2-A| T = 3l
A E-HE 22}

A gAY MAE (175.0 g, 299 mmol)S ] olAEIO|E (2.5 L), & (1 L) 2 1.0 M NaOH &9 (300 nL,
299 mmol) ol HEwjA AT, A& Bydta, f715S I 34 (1:1, 250 mL) o2 AF3L, 2F &dHoE
2 AzAZG. g4 S o8 gviEs 1710}1 ORFE ol ARES 3 AE sl A AxAA

EARAT A FUL F2l-9) T (9)4-((28,39) 7 ERH -1 1-El G A 1,2, 4 =2
B 2ot Ehl-g- Qb ) -2-A S 2 A E-FE 24 WA o sH2E A9t (~160 o).

Fe-97] SHAE oMHEYVEH (1.6 L) 2 & (300 mL)e &

L) (A&) &4 A9 10 % ZeHE (10 g, 9 mmol) S HA71edd. kg 3388 2402 HAY =
Fae HAsa, Ao 3AZF HoF 10-15 psi Hy ol =EAZT. Wk EFES AZEES
A 7|3, S D oI AolAE ofAEYER (50 mL)Z AHH ST Lei%—ﬁ&(yellowish) o] v} oll &
E] -3 A J}(thiol-modified silica) (10 g)¢} A A4 2417+ FoF wvtsh ?, ALNEE F3f o3
A AT, 25 CTolAe 3)d Fdol o3 iR &mlE AASSTH. otAEYEZ (500 m

Fikel o3 diFwe] &iE AASGITE. FIFAQ oAEVE™ (500 ml)< M7 ﬂﬂ{laf‘z} aA ] A&
g HAAE FEsiiv. A7) kg ERES A2olA vl Al kst A e EelE s o
Aok, AARES oz o8] Bt oy AolaE olHNEYEZ (2 x 50 mL)E AFHI F Ay 3slolA
AZAA ARH mARA B4 RS AT (56 g, +5% 98.8%). A4 0.49 % (w/w). H NMR (400 Mz,
DMSO-ds): & (ppm) 7.89 (br, 1H), 7.65 (s, 1H), 7.60 (d, 1H), 7.22 (br, 1H), 7.11 (d, 1H), 3.55 (m,

1H), 3.38 (s, 3H), 3.25 (dd, 1H), 2.95 (m, 1H), 2.59 (d, 1H), 2.49 (m, 2H), 1.81 (m, 2H), 1.49-1.63
(m, 5H), 1.41- 1.50 (m, 2H), 1.05-1.25 (m, 4H), 0.72-0.90 (m, 2H), 0.45 (t, 3H), 0.57 (t, 3H).

ok

N

AA 4 18: 4-((2S,35)-7-7t2vl2d-1, I-HEd-3-HEA]-1,2,3,4-H EZs| =2-Y=Z g d-2-Yolv| =)-2-(EH
24-SESA-AF2RANE)-RE 22 (A) D 4-((25,35)-7-7H2H R -1, -] d-3-H BA-1,2,3,4-8] =}
32 2T GU-2-Popr| k)2~ (A 2-4-5| ESA-A| S 2 A A L)-FE 22 (B)

OH
\OH
\\OMe
.‘\OMe '
OH
H,N OH N
N H o)
o) H o)
A B

a. 2-[4-(HE-FE-tue-Hepd SA)-A| S 2D v el |- 414E 1-mY o ~H=

HE-ReS F FE4 HE-REAZ 1.0 M €4 (4.4 mL. 4.4 mmoD)el, tHE A dolE (730 mg, 5.0
mmol) % 4-(HE-FE-tue-Adgid A -A|E 28472283 = (1.00 g, 4.1 mmol)9] &S 25 o A
A7rskict. Wb E9ES 50 TolA 50 B¢ 7kdstar, A270x WA 7o, AF stelA FFAIHC. &
oJES B (25 ml) Fo &3A71aL, EtOAc (2 x 10 mL)E A H&Fh. 43S 6 N HCl (2.0 mL, 12 mmol) &
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[0378]

[0379]

[0380]

[0381]

[0382]

[0383]

[0384]

[0385]

[0386]

[0387]

[0388]

S=50dl 10-1610165

AHdEAI7]aL, EtOAc (2 x 20 mL)2 F&3F3L, ARAZ13 (Nap,S0,), EFAAY. & AES ZY4 A=ZnE
2§39 (25 % EtOAc/DCM) ol o] AA3te], 2dH(olefin) oMY EFE (~1:1) & A|ZF=2IA gl A9
Az D Eds oA EHRE (<1:1)2A BA FTES AT (560 mg). H MR (CDCls , 400 miz) &

(ppm) 6.88 (d, J= 10.2 Hz) 6.77 (d, J=10.0 Hz)olA <= 3=, 3.96 ppm (br s) (Al o]AA, F4 FH
i3k (equitorial)), 3.55 (m) (E& X~ o)A, 4 FAu]d(axial))oll A CHOTBS 3] =.

b. 2-[4-(HE-Fd-trd-Hepd A -A 23 vg |-=44k 1-vE o=

EtOAc (15 mL) %9] A GAe AAE (560 mg, 1.6 mmol) &, 10 % Pd/C (& 50%, A
A7 ek =(reaction)& 50 psi & el A, 16A13F Sk JFAI R, k=& A af
7131, EtOAc (5 x 5mL), MeOH (3 x 5 mL) % DCM (3 x 5 mL)o2 ARt ¥ AFHAE 749 fellA
FEate] AxAZAT = AEES o] azvtEad (25 % Bt0Ac/DOD ] o3 AFAete], A=z

Ao Al 2 Ed ol gAY o 1:1 EFERA FAl SAFES JATH (245 mg). H NIR (CDCls , 400 mhz)
6 (ppm) 3.92 ppm (br s) (Al oA, & Fuld), 3.50 (m) (EWHZX oA, i 2l ) oA
CHOTBS ¥] 1.

c. 2-[4-(HE-FE-vud-Hdefd SA])-A| Sz g

BN
ofy
ol
&
%

tlo

b
i)
1
k]

AC)

u}
L
£
[
L
>,
I
uj
[
>
=,
i)
-2,
[>
Aul
[

THF (2.0 mL) F A @712 AAE (245 mg, 0.683 mmol)e] &AL A

mL) o] Bk &AL 5we ZA HUFslh. 8-S 0 CTollA] 1.5 AIZF 9t ugkek 5, v W (10 mL) & Xi
7hate] FRAIZT. SFHES TS StolA FFAET. F7EAQ wERE (10 mb)& H7teta, £3ES Ay 3t
AN FHAA 2 BA ALE (228 mg)S Ao, olF FA ths W

d. 2-[4-(HE-RE-yud-depd SA)-A| S2 3 g

—

—4-5A-HE 2R wE o AH=

A gAY AAPE (228 mg, 0.66 mmol)S DCM (7.0 mL) Foll &A1k, DMSO (218 mg, 2.8 mmol) 2 DIPEA
(361 mg, 2.8 mol)E H7}staL, 1 EFES -10 T7HA EZAAZT. €3 EfSAE Fd 534 (223 ng,
1.4 mmol)E A FHE Hrbebar, vhgE& -10 CellA 1.5 A7 &< wwkabivk. DCM (20 mL)-& H7FskaL, #
o]o] 0.5 N HCl (10 mL)E #H7Fstlth. =& 283ta, $45S DM (2 x 10 nL) o2 FZ39ct. 4
=

o

HE {71
T & 3x 10mL) ¥ 23} NaCl (10 mL)Z AlH &, dAFRAI7]aL (NaS0,), §FAIA %A sgES 4
(220 mg). MR (CDCls , 400 mHz)& 9.81 & 9.75 ppmoll A <H3|= Y35 H Y},
e. -[4-(HHE-RE-gue-Aetd SA)-A|F2 A v 8 |-4-((25,39)-7-7} 202 -1, 1-t] o & -3-w]| E-A] -

1,2,3,4—EﬂEE]'°]Ei—b}i%@_z_go]’u]—l—)_‘ra—El e o AHE

DCM (2.0 mL) 2 MeOH (0.5 mL) %, (6S,75)-7-°}] -8, 8-T] ol &-6-M=A]-5,6,7,8-E| Eg}3| =2} = &hall-2-
Ft2EAIAE olH = (100 mg, 0.32 mmol), A @AY BAHE (140 mg, 0.41), Eoldoldl (33 mg, 0.33 mmo
1)e] g8 Ao 358 Fok weltl. AF EdolAEAIHES| =glo]= (135 mg , 0.64 mmol)E F7}a}
I, HPLCell ofsf whg-& RUEHAT.  2F EfjopSAmzs|mdlel=e] b EEs 1ARE ¥ (50
mg) L3 1.5 AIZF F (100 mg) #H7Fekala, 1. 75 Ak & dds|=e] F714 F%F (80 mg)S 7tk
w28k A7 158 %, DCM (20 mL) ® 33} NalHCO; (10 mL)S #H7Feklth. & 838k, 455 DM (2 x

10 mh) ez FEsAe. FHE 77 FE=S A2 NaS0), #FAA £ 34 =S A0 (283

2}

mg) .

4-((28.39)-7-7t2 R -1, 1-tf &D-3-1EA]-1,2.3 4-HEZF =22 & -2-Yo}u] 1 )-2-(E W A-4-3]
EAN-AF2eAe)-HEl22 wE oseE  (f1) B 4-((25.39)-7-7t2nR -1 1-t]o & -3-H EA]-
2,3, 4-HEe| E 2T etgl-0-d o] ) -0- (A A4-3| EZA-A| F2 A E)-KYE 24 vE o ~EH2 (f2)

f.

}—‘

dAle] 2 AR o
% Az HPLCO 23

(28 mg, 0.32 mmol) 50 % AcOH <=8 (0.5 mL)ol &3|AH . 16417 &, A

B
welste) ®A SgEe A

ﬂf{ﬂ rzi

F1 (A1 £2E) (3.3 mg) (n/2): CoHuN:0s o T [MHH]" 7125 489.33; =A%t 489.6. 'H NMR (CD,OD, 400

mHz) & (ppm) 7.71 (d, J=I1.6 Hz, 1H), 7.65 (d, J= 8.0, 1H), 7.20 (d, J= 8.0 Hz, 1H), 4.02 (m, 1H),
3.63 (s, 3H), 3.51 (dd, J= 16.5, 5.5 Hz, 1H), 3.44 (s, 3H), 3.44-3.30 (m, 3H), 3.14 (m, 1H), 2.70 (m,
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[0389]

[0390]

[0391]

[0392]

[0393]

[0394]

[0395]

[0396]

S=50d 10-1610165

1), 2.54 (m, 1H), 2.24 (m, 1H), 2.00-1.50 (m, 9H), 1.30 (m, 2H), 1.12 ( m, 3H), 0.91 (m, 2H), 0.71
(t, J= 7.5 Hz, 3H), 0.62 (t, J= 7.2 Hz).

f2 (A2 &g=) (7.3 mg) (m/z): CosHuNoOsell gt [M+H]+ AlXkgk 489.33; 574k 489.6. I NIR (CDs0D, 400

mHz) & (ppm) 7.71 (d, J=I1.6 Hz, 1H), 7.65 (dd, J= 8.0, 1.4 Hz, 1H), 7.20 (d, J= 8.2 Hz, 1H), 4.02 (m,
1), 3.79 (br s, 1H) 3.62 (s, 3H), 3.51 (dd, J= 16.7, 5.7 Hz, 1H), 3.44 (s, 3H), 3.44-3.30 (m, 2H),
3.15 (m, 1H), 2.68 (m, 1H), 2.57 (m, 1H), 2.24 (m, 1H), 2.05-1.80 (m, 2H), 1.70-1.55 (m, 6H), 1.50-
1.10 (m, 8H), 0.71 (t, J= 7.4 Hz, 3H), 0.62 (t, J= 7.3 Hz, 3H).

g. 4-((28.39)-7-7k2npw ol-1 1-tlol&-3-w 5A-1,2.3 4-H| Ee}s] =2} T ekal-2-9 o} i) -2 (E 2 4-3]
EEAAEZRE A E)-FE 24 (A)

MeOH (0.50 mL) 5 4-((25,38)-7-7}=2nlRnd-1 1-t]od-3-m|5EA]-1,2,3,4-E| Eg}s| =2 -} Z &3l -2-P o} ]
)2~ (EWNAA4-3|EEA A E2 A ve)-FE 24 wE o =82 (fl) (27.4 mg, 0.045 mmol)2] &qo] =
(32 pL) 2 10 N NaOH (32 uL, 0.32 mmol)E H7lslgth. 8-S 50 ColA 7FEsteint. 15 AzF & vb-g
EotES Ae7x] WZEA| 1AL, 50 % AcOH =8N (6 mL) ol &3iA17]a, AZ& HPLCA o8 BAst] 52

Azxd BE2ZA FA FFES IAT (13.8 mg). (m/z): CollypNOsoll it [M‘H‘I]+ AlAgk 475.32; S %k

475.2. I NMR (CDsOD, 400 mHz) & (ppm) 7.78 (d, J=1.6 Hz, 1H), 7.72 (dd, J= 8.0 Hz, 1.7 Hz, 1H), 7.28

(d, J= 8.2 Hz, 1H), 4.09 (m, 1H), 3.57 (dd, J=16.7, 5.9 Hz, 1H), 3.52 (s, 3H), 3.52-3.42 (m, 3H), 3.23
(m, 1H), 2.78 (m, 1H), 2.58 (m, 1H), 2.31 (m, 1H), 2.05-1.60 (m, 10H), 1.40-1.15 (m, 4H), 1.00 (m.
2H), 0.79 (t, J= 7.5 Hz, 3H), 0.70 (dt, J= 7.3, 1.3 Hz, 3H).

h. _4-((28.39)-7-7k2 0 A-1, 1-t] e &l -3-w| 5 A -1,2 3 4-H Ee}] = 2 -1 el -2- o] b ) -2- (A 22-4-3] =
SA-AE2AE)-LE 24t (B)

MeOH (0.50 mL) F 4-((25,39)-7-7}2u}R -1, -t &-3-WFA|-1,2,3,4-H EZ3| =21} e ll-2-Y o}

1)-2-(AN 243 EFA A Z 23 A e )-HE| Z24F fd o~ H = (f2) (56 mg, 0.11 mmol)9] &N¥o] & (66 n
L) 2 10 N NaOH (66 w0, 0.66 mmol)< 7}t &3ES 50 CoAlA 7FEsTh. 156 A3 &, ¥ &3&
S AR YHAAZIIL, 50 % AcOH =& (6 mL) o &8fA71aL, AZ-& HPLCOl <l ﬂxﬂo}cﬁ FAAZH

-

Faed g4 FFES AT (54 mg). (n/2): ColloNOsol Tk D AAbat 475.32; 4% 475.2. H NR
(CDsOD, 400 mHz) & (ppm) 7.78 (d, J=1.8 Hz, 1H), 7.72 (dd, J= 8.0 Hz, 1.7 Hz, 1H), 7.28 (d, J= 8.0

Hz, 1H), 4.09 (m, 1H), 3.88 (br s, 1H), 3.58 (dd, J= 16.6, 5.6 Hz, 1H), 3.52 (s, 3H), 3.52-3.46 (m,
2H) 3.30-3.20 (m, 1H), 2.77 (m, 1H), 2.59 (m, 1H), 2.31 (m, 1H), 2.05-1.92 (m, 2H), 1.79-1.65 (m, 6H),
1.60-1.35 (m, 8H), 0.79 (t, J= 7.5 Hz, 3H), 0.70 (dt, J= 7.2, 1.6 Hz).

AAd 19 RATE AT

AN 19 3E, (9)-4-((28,39)-7-7h2ntEd-1,1-t] o d-3-1| 5 A]-1,2,3 4-E| Eg} 3| = 21} e ell-2-% o}
W e)-2-Al S 2 A E-FE| 22k LS DNSO & 120809 AlE/nLe] FEE TAREH (cryopreserved) A
o] ZhAlEsl Al 37 TolA 44Xzt &k datElol dA e, 2= RE Aol &9 Eel(aliquot)= 1 -9
(1 volume)9] 97% SMHMEUEZ/3% TFA®} EFstar, -20 TellAd dsAHY. Az &, BES 40 T
20,800 x gollA 10 &< A8l Y. dSde sk, 3 Fyo 22 FMsta, ]9 =

AT Hﬂﬂgr 29 HPLCol osf Ak, tAbtE S 98, 34 5o EdEs MEHeR A
189 3}3HE A, 2 3§E B EFsta LO/MSOl o8] BAslth. a2 RE dojxl 475.3 £ 0.5 a.m.u. oA <]
ol F= ﬂiU}E:’_E“(lon extraction chromatogram)< 2Alel 19] s}5t&Eo] FH =524 diribEe] E
2-4-3| BS54 BHehE Ak s} dAISH, AlA-4-3| B4 BHehe B wiAlE o fivt

Luna C18(2) 100A 5 mm AYS FH|3 ofAHAE(Agilent) E& 1100 HPLC; H%5: 0.25 mL/%E; &v) A: & 95
%, oPMEYEZ 5 %, TFA 0.05 % &) B: oMHNEYEH >95 %, = 5 %, TFA 0.05 % 7] (AZHGEE)/% B):
0/7, 5/7, 60/25, 61/100, 63.5/100, 64/7, 70/7. ol&gtol= npo]eA|~gl= el (Applied Biosystems
model) API3000 2te+Al Al5=x8 A=EEA7|(triple quadrupole mass spectrometer).

N

l
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[0397]

[0398]

[0399]

[0400]

[0401]

[0402]

[0403]

[0404]

[0405]

[0406]

S=50dl 10-1610165

A4 1: A F o¥Rol= F&4, Az dE oo F4A E 7|Yoiua Jlv} 2u]Qol= F=4A ] o
3 AL E e 2% E2] (Radioligand Binding Assay)

a. 9 A x
37 T, 5% CO, & 7F5% w7l A, 10% FBSZ HF ¥ Ham's-F12 wl#], 100 f3/ml YA H-100 pg/ml ~E

AEnlo] Al X AU E) Al (Geneticin) 800 pg/mLOZ o]Folx HlA| oA, A7 F L9 %olE F8A = 7o
371 Fha 4284 cDNAo o8 ¢t A o7 HAZFAA L (transfected) CHO-K1 (Chinese Hamster Ovary) A|EE
HiFelith, o WA EIE AjE B A, FEA 2d v (4 ~2.0 2 ~0.414 pmol/mg THE ] B, ) S

CHl-o) Zgle2d (B84 ~50-55 Ci/mmol)S AM&3Fe] AR5},

MEES 80-95% F(confluency)(< 25 Ald)7F & w7k v, AE 9 A% Adl(cell line
passaging)Z 9dte], AE GAFE 58 FoF Ao AFHo]dsta 5 mM EDTAZ HZ3F PBS 10mLell ¥ o
Z1A1A ¢l wykell o)&l 3]4=(harvest)3FRAth. A& EH(resuspension) A7, MEES 40 mLo] A1AE vk vjA
2 FAA 5% B¢ 1000 rpmoll A YAEAI71a, AAe £2] Hl&(split ratio)® Aldgk vjek viAo] A&
EA| AT

o AxZ Y8, AEES 5 oM EDTAS 33k PBSol A oF

A ofgh
(2500 g, 5w-Fb)oll of& 4353 tt. B (pellet)S &4 &5

°Fgt 7]
QI
H 2R -1-o a2t N-(2-3| =5 A ol &) ] | e -N' - (2-ol &=

A AL wuk(agitation) E Fol& JAE

Al =
(Assay Buffer) (50 mM 4-(2-3|==A]oEl) ]

Z2}) (HEPES)), pH 7.4,d AFEA 7|3, A
gl A %Elé% 371 (polytron disrupter)E& AR&ste] FASAIZTE. 225 E Aozl gdAS A4l
F (1200 g, 5%%H), AL HYsta, ASAS AU (40,000 g, 2087, HAS A ehF o A
HAEAIA 18] MFsta, Folo] Frrdoz A=A (40,000 g, 208370, HF HAS ¥4 S4FA(sT
# 1 T-225 TepaA/l ool B4 fEeDe] APESAAL. welo-dE DAEIe gwmd BA 7E(Bio

)=]
1= T
Bradford Protein Assay kit)& AF&38to] ©tild & ZAAsta, & Qs y71x] 2" FHoz -80 C
oA BT,

Ql7F @E} 99 9 o]= 484 (hDOP) TS Perkin Elmer 25 433t [HI-LFE@=(Natrindole) A
= AgE BAoqel 3} BEAe os AAY Ar] ol e R Ky 2 B £, 47 0.14 nM (pKg =

0.85)3) 2.2 pnol/mg TMAoIith, WA FEE wlolo-d=E MIASEE wuA B JES Agstel 44
ot Waw WA v SAE Ralez 50 ColA waalt

WALt A3 #4243k o] v vl (F, e, 9 ghat 42 -3, ~2 2 ~20 pg)S ESshE WA
A B3 200 wl®, Axygen 1.1 mL D(well) 96-9 Z¢Zz A B4 Zgo|EdA 8% LH7(BSA)
0.025%7F ®RE5E 24 d5d = FYset. A= K @ A4S 9 23 43 JdFE 0.001 nM-5

M "Ll 8 WA 12709 Aeld s=E zZte [Hl-UZd=23S ARSsle] =333l 8lshE9] pKi #kel
S 913k 19 A (Displacement assay)S -, 9€El, 2 Fiube] whs) 22 0.5, 1.2, 2 0.7 M9 [SH]—E]
w23, 810 pM WX 100 pM Mele] Shae] 11749 el skt

A3t dlole = 1-%9 AA (1-site competition)ol thdk 3-W=(parameter) ZHE Al&sl= T2 o= g
& 2ZE9 o] 37X (GraphPad Prism Software package) (GraphPad Software, Inc., San Diego, CA)ol 2|3k
HAE 37 B s A, AR H A (curve minimum)S 10 pM 425 248t 2R v Eo|F
Ao tigk grom uAAFTE, AlE FgEe] itk K @S, EdE(PrismelA, A-ETFAZ 2 (Cheng-

i

Prusoff equation) (Ki= ICy/(1+([L1/K)), [L] =[Hl-t=Zae2de] $5)e Agate] HA-2%(best—fit)
ICy 7k, 2 WA EIZb=9] K, gto2ibE Atetgny. A7 K, ghe] &9 482719 pk, 2 LERATH

2 YA Bo 22 pK #he 2 MY SE2 5, 2E Ee 7h ey eol= FEAC sl Bu =
A e 7RI, AAld 116014 B E A SeEss B 24M AldEi. Y] BE dees
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[0407]

[0408]

[0409]

[0410]

[0411]

[0412]

[0413]

[0414]

[0415]

[0416]

S=50ol 10-1610165

o] QIZF W Q¥ olE F&AoA ok 8.7 A ¢k 10.99 pK; S MR o= 59, AXNd 1, 9, 10-G, &
129] IFEES 47 9.4, 9.2, 9.6 E 9.7 pK; #E& ZH¥U. 2 @] gEEES e A3F dE 2 7)Y
I 7 ey Qo= &AM oF 7.5 WA oF 10.39 pK; #= YERW

24 2: A {29 Qo= FEAE HHSE CHOKI AXZREH Axd LA F-290= &MY a%
A WA 243

2 AN, A9 SEEe & (potency) B WIAIA B4 @g, A% H-

Kl AZEefe e ey 84 248 Fo EAske AE [SI6Pyse F& ZHFoA
A7 skalrt.

k

A7F F 2¥eo= A (hMOP) 22 Az whel #o] Ax8A Perkin Elmer 258 F-iskitt. [H]-t]
Ty YA g BAdA e E3h B4l s 2", 7iE Tl did Bad pky R B A

b. 917 B [SIGIPy S F2HUQE s wd B4

Heg nps} o] whg Az 6}1 B ORMS NS dell EAE 200 pg/ml FEZHA BA 4F (50 ml
HEPES, pH 7.4, 25C)& 3A% & 10x 5 ZTEE #3247 (Polytron homogenizer)ES A&3le] #2316}
ok Al FFES DMSO 9 10 mM ~S(stock) o @ FH|etal, 0.1% BSAS ¥3sle= B4 &F9 Fo
400 pM= Ak, ALA (1:5) 3418 F3l 40 pM - 80 uMe] Welel A& 10709 33hEe FL8

Atk GDP 2 [355]GTP\15—E BA gbEol Zo ZbzF 40 uM 2 0.4 MR SAAZC. BAS w guld 10 g,
10 pM - 20 uM M9 A& 3}8E, GDP 10 uM, 2 10 mM MgCl,, 25 mM NaCl, = 0.0125% BSAel] 3|41 0.1

M [USIGTIPY S (2 24 )2 motels A4 B3 200 wE a3 DAMGO (Tyr-D-Ala-Gly—(v]
2)Phe-Gly-2) HE-vk% FX4(12.8 pM - 1 pMe HYolr)e] BE Zyo|Eq] LI w I},

NaCl/MgCl,/GDP &1 50 40, A8 42 50 w0, 2 [ SIGTPyS 50 xte] A7} &, 24 =27

TH S, A2 o e 50 we] el ol AlFtElom, A2l 303t ltHlo] ARG, whE-2

)
Packard Filtermate <=3 7](harvester)& AF&3}e], 0.3% Zgjolddolwlo g ng-E=7)H (pre-blocked) 96—
4 GF/B o3 ZHo)Ee offAPo=AN FEAZ|A, AT A7te 24 SFdo= AFH3 Y (3 x 200
). ZYU°]EES Packard Topcount FX|ollA AA AME o] d(liquid scintillation)S &3 ZF JH+E

(count)S AA37] A7FR] WA AZAIFHTE. H]E|ZF(Vehicle): DNSOE 1% HF 4 =5 =3s1#] A 3

o

Agw [SI6IPy el Fe A FFEo| ofF F omools FaAe] BAF Fuo] v, MNEEFL TA
= YAA A (intrinsic activity: [A)S A3 &% A (full agonist)® 7FH ¥ DAMGOS] <3k A3}
s B2E ok (1A=100) thy] A g @rﬂ o o Aol e wRE A [[SIGIPySe ol wewA 2
Aadek. A (1)9 FF2EAE S3E 2577 2 dge] IFEES oF 22 Hvky
WA 248 13l 48 549, @Aloil 1, 9, 10-G % 129 SFEES 77 -8, -2, 7, % -99] 1A @& 7h
Aok, E3E, AN 2, 4, 5, 6, ® 7-A9] dzHEE 7}

2 Ay FEES QAN F o= FEAMA AFAR FEsrh= AS A

ﬂ

_H
o
rlr & M FU
g
=2
>
>
oo
o
32
=
e

7&
N
N

N
&
>
=
©
)
oo
Lo
=
=
o
T
o
o
=
o
2

B BEMdoMeE Tdx FA4S Hrisle YT ol 5(gastrointestinal transit) EEolA AH 3ggE9 3%
+ TheravanceAte] 7] & #g] 2 o]& 93] (Institutional Animal Care and Use
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[0417]

[0418]

[0419]

[0420]

[0421]

S=50dl 10-1610165

Committee at Theravance, Inc.)el <3|
1996))l <3 d P TEO B

=2 2=

Animals)E =3,

soltgtom =3 38t 8t3](National Academy of Sciences ((©
e 3t 7}o]=(Guide for the Care and Use of Laboratory

a.7] 9uiE ¥ (Rat Gastric Emptying Assay)

Al SREES 2odvE-fE AdE uES kA = 2R3 f8 #H A s
ol A 317}0}035} AES WA AAA71a, 0.001 WA °F 30 ‘%13113“ H(mg/kg) W FoAZFS
v, F3t, 25 W £ A7 Fo A2 95t AE sEE e vEES Tt AE FES
o] o]oiA 1 mg/k Folge ZHlgire EE vslE9 I FoE T3, Zugs e H|5E
, F5HA &5 Als(charcoal meal)E& 74 A2 (oral gavage)& 3l Folsta,

st

ﬂl
P i oa iz
M 2oy N9 @ 2 %

Agol A% wHE 608 F FEEANA Eo dF AFRE S S0t g $EES olitsd
A& Bl kA IaL, ol ThEAEAE FaAEa 9 A=A dAESIY. 98 23 AA F F7L
o HlES WA Ey] Yete] s An 2T 9 GEY 2T ARAAY. AZE AAT F 9 FA
Z7skalch

tlo]E]+= GraphPad Prism Software 37]#| (GraphPad Software, Inc., San Diego, CA)E Ag3}o] X319},
SAFE Fo WS- (sigmoidal dose response)(Z7F¥ 7]&7]: variable slope) RHl& ALg&3le] njAE 3] B4
of o8] HAE A FM(percent reversal curve)S ZHAIslar, FHZ-wE(best-fit) Dy AALeIAT. A

Hag B Huge A7 2= diEzd gk (0%e] vE vebd) 2 nleE dixza gk (100%¢] whds u
9

RO
o o

) oz mAAFT. Axs 2HEv= gy 50% W f8l dast Foikql W af/ A2 T9e
Dpo.2 YeRth. 9 HlE 2, AT Fod AAld 1, 9, 10-6 ¥ 129 SFEE2 47 0.09 mg/kg,
0.10 mg/kg, 0.12 mg/kg, 2 0.05 mg/kge] IDs #HS LFEFWTH.

B oo o] EX A E Fuste] AyEy, B odye] 1A A8 (true spirit) ¥ HSIZH-E Hojy
A gFo A, kst WA o] o]Fod 4 i deEe o3 AFE F v Aoz G| o) olsld A
olth. 3, EA A8, &4, 249 =4, W, e W e dAES B Oy 54, 97 2 He
gk 7] 918l B2 W¥(modification)o] o]Fo]d 4 vy, BE 9 £ WYL E WA HEd HT
o] He Jjl Ao omHETy, FESH E wWAXoA Q&8E EE #HPdE 5, U 5 TAE EHo=R
ol o8] E3E A3 Zo], HZol o B wAMo] A=A T3}
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