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Gelsemium Alkaloids

*» lIsolated from Gelsemium elegans

% Large family of alkaloids broken into 5 subgroups:
— Sarpagine, koumine, humantenine, gelsedine, and gelsemine

“* Several pharmacological effects have been reported
— Analgesic, anti-inflammatory, and anti-tumor activities
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Takayama, H.; et.al. J. Nat. Prod., 2006, 69, 715-718
Zhamg, L.; Lin, J.; Wu, Z. J. Chin. Med. Mat., 2003, 26, 451-453.
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Construction of the Gelsemine Core —
Overman (Part 1)

X O N N 0 OR OR
%O — 304 KAl vy ﬁ)
MeN o M R

RH

1 1 RII O
OR  (CH,0), H* OR __OR
P —— 7). 3282l — AR
R NHR {NR \ RN -

OCHs  4g oquiv RoGH C|%‘OCH3 OCHj OCHjq
: : 3 4
’ CH,.CN, 700°C > + =>4 »

HsC NHCH3 HsC ‘\'//NCHS G~ ——NCH; H,cZ ——NCHg

Earley, W.G.; Meier, G.P.; Jacobsen, E.J.; Oh, T.; Overman, L.E., Tet. Lett., 1988, 29, 3781-3784
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Construction of the Gelsemine Core —
Overman (Part 2)
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Earley, W.G.; Meier, G.P.; Jacobsen, E.J.; Oh, T.; Overman, L.E., Tet. Lett., 1988, 29, 3781-3784.
Madin, A.; O'Donnell, C.J.; Oh, T.; Old. D.W.; Overman, L.E.; Sharp, M.J. Angew. Chem. Int. Ed., 1999, 38, 2934-2936.
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Construction of the Gelsemine Core —
Fukuyama

divinylcyclopropane-cycloheptadiene
rearrangement

Fukuyama, T,; Liu, G., Pure & Appl. Chem., 1997, 69, 501-505.
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Gelsemoxonine Retrosynthetic Analysis

HO O azetidine formation
N-OMme '
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Curtius rearrangement
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MeO divinylcyclopropane-cycloheptadiene

rearrangement

Shimokawa, J.; Harada, T.; Yokoshima, S.; Fukuyama, T., J. Am. Chem. Soc., 2011, 133, 17634-17637.
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Synthesis of Key
Cyclopropane Intermediate

1. lipase AK

vinyl acetate, rt
I N_jon __mcreA o (78%,74% ¢e) o
e CH,Cl,,0°C -rt oH 2. lipase CR
n_

BuOH/n-hexane, rt

(73%) (65%, >99%)
HO Br
n'l © 1. TMSOTY, Et,SiH O 0 A
HO MeCN, 0° C - rt (82%) H < O oo
H 2. NaBH,4 (10 equiv.) F1O.C H OAc DBU, THF, 0° C (78%)
MeOH (12 equiv.) 2 CO.Et
HO THF, reflux; 2

AcOH, 0° C (84%)
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Synthesis of Divinylcyclopropane
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divinylcyclopropane-cycloheptadiene
rearrangement
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Installation of Key Stereochemistry

1. NaH
0 MeOH, 0°C - rt
Q N (88%) - 0 .- TMSCN, DBU, THF, 0° C;
OMe —5 FEMPO, PhI(OAc), OMe —3iiyT alcohol, 0° C (78%)
= 9] CH2C|2, rt
PivO 90%) 0
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- MeCN, 0° C - rt -
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End Game Synthesis

0 O 1. (COCI),, CH.Cl, rt 0
N-~OMe 2. NaN,, toluene/H>0, 0° C » 0
3. benzyl alcohol, toluene, 80° C
3 @) (80%, 3 steps) X
OAOH CbzHN

TBHP, Triton B
N- ’
OMe <®THF 30°C (95%)

1. TMSI, CH,Cl,, 0° C HO
> EOH, reflux > N-oMe
(79%, 2 steps)
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MezN NM62

Bredereck's reagent
toluene, 70° C (97%)

NMGQ NHCbZ

1. (COCI),, DMF, 70° C (80%)
2. Pd(PPhgy),, Et3SiH, Et3N
DMF 80° C (quant.)

1. EtMgBr, THF, -78° C

N-OMe -

2. IBX, DMSO, 50° C (65%) 7 N-OMe

OHC O

NHCbz

Gelsemoxonine
26 steps, 2.3%
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Conclusions

“* First total synthesis of gelsemoxonine in 26 steps
with an overall yield of 2.3%

* Spiro indolinone quaternary center installed utilizing
a divinylcyclopropane-cycloheptadiene
rearrangement

* Key stereochemistry established via a TMSCN-DBU
Isomerization
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