1
Br DMF (~2.0 eq)
©: BuMg (0.52 eq)  n-BuLi (1.1 eq) —20 °C;
COOH THF —20 °C; 2N HCI
-20 °C;
2
1) hv
CHClg, rt, 8 h
2) PPhg CO,Me
CHO toluene, reflux, 3 h .
3) methyl propiolate
N3 toluene
140 °C, 12 h
3

1) HCI, MeOH
reflux, 44%

2) CICO,Me, Na,COj

» Co3HysN>05
CH,Cl,, rt, 84%

3) NaBH,, CeCly
MeOH, 88%

1) MOMCI, i-Pr,NEt

2) cat. t-BuOK
3) n-BuLi

Li-morpholineamide (2 eq)
: L -78°C, 1 h;
Br

Y

A

isobutyraldehyde
reflux, 1 h
)

\

4) MsCl, Etz;N, DMAP

CH,Cl,, 91%

5) EtgN, EtOH, H,0
60 °C, 83%

HCI/EtOH, 0 °C
THF, 71%

THF, 75%
1)1, (1.5€eq)
OMe

collidine (1.5 eq)
CH2C|2, rt

84% (95:5)

2) NaNz, DMF

HO
A, -78°C, 2.5 h;

0]
» DBr

3) SnCl,, H,O
OMe ) SNl Hz

Boc,0, Na2C03
83% (2 steps)

Amino acid
derivative

1) l,, EtOH-H,0

78%

Y

2) Zn, THF
3) CH,N,

87% (2 steps)

=

NHBoc

CO,Me

\
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130 °C

Rh,(OAC), (1 mol%) O
N _ e
™ O._ X Ph dichloroethane H P

note: stereoselective

A

DMF, MeTi(Oi-Pr)3 H NMe;
c-HexMgBr
C11H19N

THF, rt, 14 h decaline, 220 °C, 1 h

63% 90%
1) NaNHNH, 3) triisopropylbenzene X

ether-THF, 0 °C, 2 h reflux, 5 h, 80% | N

N

2) HOIOIOIOH
HO™ "0~ "0~ "OH
MgSOQy,, EtOH, rt, 12 h
(68% in 2 steps)

NO,
Q
02N §_NH2
& CN
Cl
EtsN, THF MeO
MeO reflux, 24 hr
76%
MeO o MelLi (1 eq)
THF, —100 °C;
A
MeO o) TFAA, =78 °C;
PhNH,, —15 °C
Me 1) n-BuLi, THF, =78 °C;
o— A, —78 °C;
Br R oxalic acid, H,0O, rt
Me
2) toluene, 110 °C;
OTIPS air, rt

R= " N\-"N"otss

Me
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OMe

Hg(OTf),, THF
" rt, 30 min;
N3 NaBH,, MeOH

| O°Ctort,14 h

47% (a:f = 2:1)

o 1) >=— ,hv  3)NOClgas 4) TSOH
Q< quant. pyridine, —20 °C; benzene ><>(\/
2) n-BuLi hv, pentane reflux o
o 71% 85% in 2 steps
o 3) MCPBA, CH,Cl, CO,Me
1) ag. NaOH —78°C, 30 min H
PhH, reflux, 3 hr; 66% (2 steps)

2) tryptamine, MS4A 6 hr, 60%
Et,0, reflux, 24 hr

N
4 CH,N,, Et,0 4) hv
65-70% MeCN, quartz tube | ') H
N
H

@
(e} (e}
N3 ~ N3
\/A)\ BFa"OEL, " hydrof " SbCls W
- CO,Me . tetrahydrofuran - HO . CO,Me
Z. 2Cl, 2Ch Y
S|Mezph 50 °C _50 °C Me
Bu
1) NH,OHsHCI
Bu AN Py-EtOH toluene, reflux N
X o
o] 2) NaBH5CN

MeOH, pH 3-4
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NaH; cat. CuCl
acryloyl chloride
HN A
\S toluene, rt, 23 h
0, 56%
1) A, PhNCO 3) LAH, ether
Et3N, benzene rt, 20 h, 97%
o/ \o rt, 48 h, 70% 4) NH,0SOH (2 eq) me
H></\No2 2) xs MeMgBr, THF aq NaOH, CH,Cl, _o%\
—78 °C, 45 min; 0 °C, 75 min, 54%
rt, 90 min, 72% 5) cat. TsOH, benzene
60 °C, 48 h, 61%
B Ph
® 0 /~"O2  N'(4eq) PhH;  CHyCOCI NC.__CN
Py H N\/I /
o) o PhCHO (1 eq) hexane O—-N
(2 eq) 90% 90%
Me
. > OH
O OMe 48% HBF, o
o MeNO, N OMe
=N 91%
Hept
H Sit-BuMe; NOBF,, CH3CN, —30 °C; N=
' I / Br
Hept Me Br,, CCl,
Me
72%
OMe
1) cat. Ti(Oi-Pr),
EtMgBr (2 eq) MeO B n-BugSnH
@COzMe 95% TiCly, cat. AIBN
2) TMSOTf CH,Cl, benzene
2,6-lutidine —40 °C reflux OMe

CH,Cl,, 88%
71% 95%



