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Background

* Vallesamidine isolated in 1965 from Vallesia dichotoma by Djerassi N

e Strempeliopine isolated in 1984 by Budesinsky

* Both previously synthesized in racemic and enantioenriched form cyclopentaquinolizine
e Unusual 2,2,3-trialkylindoline core core structure

Y

(+)-schizozygine

Strempeliopsis strempelioides Vallesia dichotoma

N

Helv. Chim. Acta. 1965, 48, 391-404; Planta Med. 1984, 50, 285-288
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Hydride Transfer/Cyclization Strategy

CO,Me CO,Me
N 30 mol% PtCl, NH ,=0
H >
Sames CH,Cl,, rt, 38 h
2005 X0  77% (d.r. >15:1) H [1.51-HT
MeOZC Meozc
MeOZC MeOZC

MeO,C._ _CO,Me

I COZMe E E
Seidel H 5 mol% Gd(OTf)3 Cone \j
2009 > [1,5]-HT ,
N MeCN, rt N W
n=1, 90%, 15 min ﬂ\
), n=2,91%, 3 h ), N
0
Cbz Cbz
N_ _H | | \_H
Sames 10 mol% Ptl4 N —C=Ptl,
2009 T [1,6]-HT E H
MeCN, 120 °C, 5 h 2\ _chbz
63% H E N
MeO,C COzMe MeO,C CO,Me 0

J. Am. Chem. Soc. 2005, 127, 12180 —12181; J. Am. Chem. Soc. 2009, 131, 16525-16528;
Org. Lett. 2009, 11, 129-132



[1,4]-HT/Cyclization

/

Z 10 mol% PtCl,, 2 eq. CuBr
; - D
2009 toluene, 120 °C

79%

Et0,C._ _CO,Et

Vidal 12 mol% Sc(O0Tf); CO,Et
2010 H >
CH,Cl,, 80 °C CO,Et
O\)o 73% o)
MeO,C._ _CO,Me
Akiyama l
2014 5 mol% Yb(OTf); CO,Me
'
NBn, DCE, reflux COzMe
>99% NBn
2

Angew. Chem. Int. Ed. 2009, 48, 3999— 4001; Adv. Synth. Catal. 2011, 353, 557-562;
Chem. Commun. 2014, 50, 3729-3731.




Hydride Transfer/Cyclization Strategy

o
PG PG co,Me CO OR
N H CO,Me N CO,Me [1,4]-HT (/\
O - |,
“H
CO,Me
) '\N,PG
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N
N
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Initial Steps

diethyl malonate

1 mol%

N..,
U ~ | - ',O EtO,C CO,Et NPMB
"/N/ | N 1. PMBNH,, (HCHO),
s NO; EtOH, 80 °C, 2 h w
NO
toluene, rt, 3 days Br 2. NaCl Br 2

(3:1) DMSO:H,0,
150 °C, 16 h

Br

80% yield, 90% ee

84% (two steps)

5:1dr
(0]
0 0

1Dr;f,m PA(PPhala, NPMB 1. Zn dust, 6 M HCI (aq.) H
a"yl acetate \\\‘ < EtOH/EtOAc, 0 OC, 30 min NPMB

> oy O >
CH,CI,,0°C,2h Br 2 2. 10 mol% Cul, H \
86% yield, 20 mol% L;proline, K3;PO,
first chromatography DMSO,95°C,1h
required
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98% yield (two steps)




First Route

Methyl chloroformate, H
NPMB Na,CO,
N 60°C, 16 h N
H A\ MeO,C
86%
TFA, O; H
then, DMS, Et;N NPMB
o N
CH2C|2, -78 °C ] \
MeO,C o]
90%

(0]
1. Lawesson's reagent H
NPMB toluene, reflux, 1 h NPMB
\ 2. Mel, reflux, 1 h, r;l \
then NaBH,
’ M
MeOH, rt, 1 h 20,
93% yield (two steps)
H
allyl chloroformate NAlloc
r
DCE, 65 °C -> reflux, 48 h N A
MeO,C o

56 %, 77% brsm

attenuation of nucleophilicity

(o}

0

-N<pmB

n —r*

N~co,Me
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Second Route

o) o
1. 2 mol% OsO,4, NMO, H H

NPMB 2,6-Lutidine; then PhI(OAc), NPMB 1. 10 mol%, Mo(CO)¢, PhSiH; NAlloc

(9:1) acetone/H,0, rt, 24 h THF, 75°C, 8 h, 76%
N > N g - N \—7 P
2, TMSO ]
Me02(': A\ ~~—""oTms Me02(|: o) 2. allyl chloroformate, NaHCO, Me02(|2
10 mol% TMSO DCE, 80°C, 1 h

3. AcOH, 90°C, 24 h
CH,Cl,, -78 °C, 1h

78% (two steps) 72% (two steps)

H dimethyl malonate

N ’
2.5 mol% Pd(PPh;), ;—\: L-proline
/ >
CH,Cl,, rt,1h ';l DMSO, rt, 16 h
MeOZC
92% 96%
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10 mol% Yb(OTf);

>

toluene, 110 °C, 4h

80%

1,4-hydride transfer

>

< CO,Me
N CO,Me
MeOZC
Mannich
cyclization




10 mol% Yb(OTf);

toluene, 110 °C, 4h N CO,Me

80%

1. LiAlH, — -]
THF, 0 °C, 15 min
2.  TBDPSCI, DMAP, Et;N

CHzclz, 0 °C, szTiMez
51% (two steps) toluene, 80 °C
o
3. IBX A H then, TBAF
EtOAc, 80 °C, 2h MeO,C < THF, 70 °C, 3h

O ~SOTBDPS
then, silica gel

65%, 94:6 dr
92%, 93:7 dr
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Completion of the Syntheses

1. Swern 10 mol% HG-II

>
2. Ph;PCH;Br,
NaHMDS

toluene, 80 °C, 1h

76%
76% (two steps)

1. LiAlH,,
THF, 65 °C, 30 min, 80%
2. PdIC, H,

MeOH, rt, 3 h, 77%

(+)-vallesamidine
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Completion of the Syntheses

1. Swern

2. Ph;PCH;Br,
NaHMDS

76% (two steps)

1. KOH aqg.
MeOH, 100 °C, 16h
-«
2. NMO, TPAP
CH,CI,, rt, 1h

36% (two steps)
(+)-14,15-dehydrostrempeliopine
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10 mol% HG-II

toluene, 80 °C, 1h

76%

c-Hex,BH

THF, 0 °C, 30 min

then, NaB03'3H20
75%

1. LiAlH,,
THF, 65 °C, 30 min, 80%
2. PdIC, H,

MeOH, rt, 3 h, 77%

(+)-vallesamidine




Summary

* 23 steps
* First example of a [1,4]-HT/cyclization with 3-substituted piperidine
* Potential synthetic access towards the schizozygine family

(o)

(o) . .
EtO,C CO,Et Michael addition
H NPMB TSU]I -Trost NPMB 2 2
NPMB \‘ NO,
©\ 02N ©\ 3 @(\/
N Br

H

nitro-Mannich/
C-N coupling lactamisation

N




