The
SYNTHESIS (+)-Gelsemine (Overman, 1999) ASJLAH
of the week
Background
- Major alkaloid component of Gelsemium sempervirens (Carolina jasmine),
isolated in the 1870s
- After inconclusive degration studies, structure finally elucidated in 1959 using
NMR and X-ray crystallography gelsemine
- “As gelsemine has no commercial or medicinal value, it was the opportunity to
: : : : Completed syntheses:
discover and develop new synthetic chemistry that led us to tackle its total Speck h 1994
synthesis.” — Overman, 2005 peckamp, Johnson ( ),
Fukuyama (1996, 2000),
- Later found to have potent & specific antinociceptive activity without inducing Hart (199_7)' Overman
tolerance (1999), Danishefsky (2002),
Qin (2012), Qiu (2015)
Overman, L. E. Angew. Chem., Int. Ed. 1999, 38, 2934. https://doi.org/10.1002/(SICI)1521-3773(19991004)38:19<2934::AID-ANIE2934>3.0.CO;2-L
Total Synthesis of (¥)-Gelsemine
OTIPS
AlCl5, 1. PhyP=CH,, THF
methyl acrylate OTIPS Se0, oTIPS -78°Ctort, 3.5h OTIPS  pMBOH, DPPA
—_— > o
DCM 7 dioxane g 2. KOH, EtOH, H,0 S 7 Et;N, PhMe
Me -78°C,7h Me CO,Me reflux, 20 h X CO,Me reflux, 6 h COH reflux, 12 h
prepared in 92% yield ~ 98%, 8:1 endo:exo 90% 86% over two steps 72%
from 3-methylanisole
ok 1. KH, 18-cr-6 oH oTIPS 1.TFA, DCM OTIPS
THF, r.t. TBAF r.t., 90 min
7 7 7 7
NN HN_ _CN THF NN HN_ _CN 2. KCN, CH,0 A HN_ _OPMB
X N ~ -30°Ctort, 4h ~ rt,24h N
95% 81% over two steps o)
2. CICO,Me MeO.C X o pentamethyl N O
DTBMP o2 >N piperidine, Br, TFA
-78 °C tor.t. - N -78 °C, 30 min reflux, 14 h _
3. KOH, MeOH, H,0 . 67% over two steps MeO,CN
81% Br
Overman, L. E. J. Am. Chem. Soc. 2005, 127, 18046. https://doi.org/10.1021/ja055710p
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Completion of Synthesis

N 0 1. KHMDS, TESCI N 0 3. KHMDS, N oTf CO (3.5 bar), N CO,Me
THF, -78 °C Comins' reagent PdCl,(dppf), (nBu)3N
_ 2. PhlO, BF;-OEt, _ OMe THF _ OMe MeOH, DMF _ OMe
MeO.CN DCM, MeOH MeO.CN -78°C, 30 min MeO.CN 80°C, 18 h MeO,CN
Br -78100°C,3.5h Br 61% over three steps Br 94% Br
2-iodoanili
10408NINS, 1 5 oc to rt, 3.5 h
MeAl | oo
DCM °
O [Pd,dba,]-CHCl, o) o)
X HCl N Ag3PO,, Et;N N NaH, MOMCI A
H,0, MeOH THF THF
0 rt.,48 h “ o) reflux, 13 h OMe rt.,12h OMe
MeO,CN~ o) 98% MeO,CN ~ OMe 70%, 11:1 d.r. MeO,CN ~ 86% MeO,CN =
Br Br Br Br

BusAl | -50°Ctort., 5h
PhMe | 71%

ethyl vinyl ether, 1. MeOTf, DTBMP

PPTS NaCN DCM, 0 °C

DCM DMSO 2. NaCN, DMSO
r.t., 90 min 150 °C, 18 h 90 °C,3h

85% 99% 85% over two steps
TsOH [ 90°C,1h
DCM, MeOH | 99%
1. DIBAL, 1. HCI, H,O
PhMe, 0 °C to r.t. DME, 55 °C DBU
-
2. Et3SiH, TFA 2. DIPEA, MeOH PhMe
DCM 55°C,20 h 110 °C,9h
()-gelsemine 45°C,15h 90% over two steps 80%
26 steps, 1.2% overall yield 65% over two steps

Overman, L. E. J. Am. Chem. Soc. 2005, 127, 18054. https://doi.org/10.1021/ja055711h
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(+)-Gelsemine (Qiu, 2015)

The
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Group

Enantioselective Total Synthesis of (+)-Gelsemine

Ph
Pjo
tBu N)‘Ph
1. H

Me Me Me Me
CHO
AN -20°C, 36 h CbzN- OH CbzN- DIBAL CbzN-
| + > + o] 6]
COM then NaBH4 -78°C,3h OH
e °
2 ?I:bz 0°C CO,Me \DEU/( 90%
99.7% ee 30% 47%
? PhMe ’ KHMDS, | then TsOH, CH(OMe),
reflux, 20 h PhsPMOMCI | DCM, rt.
97% THF, 0°C, 4 h | 93% (13:1 B:a)
HO
Me 05, DCM Me Me
-78 °C, 30 min
— OMe — CbzN - O - CbzN- O + CbzN- o]
R OMe then NaOMe, MeOH OMe
CbzN -~ o 0°C,24h
Me 60% X JsoH_~ OMe
CH(OMe),
NaBH, | 0 °C, 30 min DCM, rt.
MeOH | 93%, > 20:1 d.r. quant.
MsCl, DMAP DBU LiAIH,
— —_—
Et;N, DCM PhMe THF
0°C reflux, 24 h 0°C,10h
quant. 85% 86%

HCI, | rt., 3 h
THF, H,0O [ 96%, 2:1 d.r.
0 I\N/IOM
HCI, THF LDA (1.2 eq.), 1-MOM-oxindole,

50°C, 24 h EtAICI (5 eq.) piperidine
EtsN, MeOH PhMe MeOH
55°C, 24 h 90 °C reflux

70% 32% 86%

(+)-gelsemine inseparable mixture of
12 steps, 5% overall yield all four isomers
Qiu, F. G. Nat. Commun. 2015, 6, 7204. https://doi.org/10.1038/ncomms8204
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