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selsemoxonine Background

Plants of the Gelsemium species
aendemic to China and Japan have long
oeen used in traditional Asian
medicine for their antispasmodic and
analgesic activities.?

Several alkaloids in this family have
also demonstrated antitumor and
anti-inflammatory activities. 3

N
\

Gelsemium alkaloid obtained from the H
olant Gelsemium elegans.?

Gelsemoxonine

Contains a unique azetidine ring which
adds synthetic challenge.
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osynthetic Analysis

main pathways were explored as
'n. Pathway B was eventually
ed to obtain the natural product.

cyclopropane isoxazolidine ring
action to B-lactam is key to
ation of the azetidine ring.




hesis of Aldehyde 7

ZMgCl

OEt HCI (a few drops) OEt (2equiv.) I><(i TsCI(1 equiv.)
| OTMS  \MeOH. 10 min OH  THF, ref. — TEA (1 equiv.)

80-90% 3%{]/'”- DMAP (2.75 mol %)
° H,0, rt, 12 h.
67%

Pd(dba), (1 mol%)
dppe (2 mol%) O- OE O H
t .
o NaH (1.3 equiv.) N j/ DIBAL (1.5 equiv.) j/
ethyl glycolate(1.2 equiv.) o CH,Cl, o
THF, 12 hr. 83% -78°C, 2 h. Alkene 7
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hesis and Oxidation of Enol Ether 33 j’ﬁ

Gelsen
(iPr)oNH (1.5 equiv.) NOz Boc,O (3 equiv.) NO,
j/ LDA (1.4 equiv.) OH DMAP (2 equiv.) _ X .
MeNO, (1.5 equw) Toluene, rt. 12 h. j
THF, -78°C to rt, 2 hr. 79% O
Alkene 7 70% L i
O-N




ictam Synthesis Via Cyc

1zoline Ring Contraction

OTMS

Ao

O-N DMDO (1.5 equiv.)
(15 equw)

opropane X

HO_ (1}
0
N

H

Gelsemc

/(4 eq.)

CeCI3 (8.15 equw )

CHZCIZ/acetone
rt, 2 h. 100%

% 4 A mol. sieves
o

7,
H O InBr; (5 equiv.)

BF;OEt, (2 equiv.)
-78°C, 2 h. 78%

V/C\f )X\OEt

2:1dr CH,Cl,, -60° to 0°C
33 2 h. 56%
o)
N\—NH o O
T — Boc,0 (2.5 equiv.) {Coél\)\oa
CF3CO,H (1.5 equiv.) OH  TEA (3equiv.) _ T o
OEt MeCN, 80°C, 2h. O—. O  DMAP (10 mol%) N
35% (70% brsm) /_< CH,Cly, rt, 85% L|3>oc




embered Ring Formation "

0]
N
BocO J\)L Cp,TiMe(5.25 eq. BocO J\)L 9-BBN H
= OEt pyr (4.1 equiv.) - = OEt (1.17 equiv.)> Gelsemox
O Toluene, 70 °C, 8h NaBO; (9.8 eq.)
N 77% (85%brsm) N THF, rt, 2 hr.
Boc Boc
0O (COCI),
o O DIBAL-H BocO_ % .
BocO . (4.1 equiv.)
= J\)\OEt (4 equiv.) = J\)LH -~
_ (0]
OH THF, -40°Ctort N OH DMSO (6.5 equiv.)
N H 1.5h.81 % | :
| Boc TEA (8.2 equiv.)

Boc CH,Cl,, -78°C to rt

73%
BocO BocO
J\)\ ==
DL-proline (20 mol% \%éke\)\\

N H ~o DMSO, rt, 80°C | H OH

Boc

Boc



hesis of a,B-unsaturated ester 62 o E

NaClO, ( 5 equiv.)
NaH,PO,4 (4 equiv.)

BocO
BocO 2-methyl-2-butene TMSCHN, (2 equiv.)
(50 equiv.) >
| H OH

tBUOH/H,O (4:1) CH,Cl,/MeOH (9:1)

Gelsemo»

OH

N H rt, 20 min. Boc rt, 10 min, 91%
Boc
BocO
BOCO CF4CO,H (3 equiv.) oc
DBU (10 equiv.)
v OH THF, rt, 30 min.
|

(o]
Boc 94% OC



hesis of Oxindole via Heck Cyclization o, (1

Boco_ 9§ Me3SnOH (10 equiv.) BocO (COCI), (5 equiv.) Gelsem:
X%@\H\)\\OMG 1.2-dichloroethane \%@l\e)\\ DMF (1 drop _
80°C, 24 h. CH,Cly, rt, 1 h.
N H
Boc oc
N m (6 equiv.)

o Q@ (4 equiv.) BocO_ (7 H
BocO Ve N PdCl,(MeCN), (10 mol%)
. cl Br = { . Br .
— : - OH HCOOH (4 equiv.)
NaHCOj; (2 equiv.) N H

N N ! DMF, 60°C
Boc CHACI/ELO ¢ 1.5 h. 72%
0 °C, 45 min, 58%, 85% brsm
NaH (1.5 equi O _
(1.5 equiv.) BocO N—-OMe
N Mel (3.0 equiv.)
DMF, rt, 45 min. O
“OH
92% = N\ H

Boc



ne Formation and Final Steps

@

BocO N—OMe HO N—-OMe
K,CO3 (10 equiv.)
o) MeOH, 50 °C. 1 hr _— O
=" N\ H . — N H
\ 87% \
Boc

N—OMe KHF, (3 equiv.)
Ac,0 (25 equiv.)
DMF, rt, 3.5 h

\ 650/0

Y

N—-OMe

(MeSiHz,NH (1.4 equiv.)
50°C _
[RUCI,(CgHe)alo (20 mol%)
CH,Cl,, rt, 1.75 hr

58%
(2:1 dbl bond isomers)

3M HCI (1.5 mL)
EtOAc, 0°C, 10 min.
97%

Gelsemoxon




‘hank you!



