A Stereoselective Synthesis of the Bromopyrrole
Natural Product (-)-Agelastatin A

Paul M. When and J. Du Bois, Angew. Chem. Int. Ed. 2009, 48, 3802-3805.

0
\
L0 ngesmi " I\Nﬂ;o
: Jesp Ho o\ E
= NF2 (5 06 mol%) i O\S/'O Br QNH
> ‘o' N N
@ Phl(OAc), LN O & NH
; MgO BocHN
BocHN 95% 3

Melissa Sprachman

Current Literature: May 23, 2009

Melissa Sprachman @ Wipf Group Page 1 of 14 5/27/2009



Aziridines: General Methods
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Synthesis of Aziridines via Metal-Catalyzed Nitrene Addition

Aziridation Using TsN=IPh:
Ph

PhI=NTs + \—

J. Chem. Soc., Chem. Commun. 1984, 1161-1163.
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Evans and Jacobsen: Enantioselective aziridination using chiral Cu catalysts:
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J. Am. Chem. Soc. 1993, 115, 5328-5329.
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Aziridines and Epoxides in Organic Synthesis; Yudin, A. K.
ed.; Wiley-VCH:Weinheim, 2006.
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Rh-catalyzed Aziridination was developed in tandem with C-H
amination
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Tetrahedron Lett. 1968, 5349-5352.

NHNs Preliminary hope for

[Rhy(OAc),] (0.02 equiv) enantioselective insertion:
NsN=IPh (1 equiv) + Ns
n > n

(20 equiv) CH,Cly, 1t : [Rho{ R-BINAP},] NHNs
a)n=0 44% 9% ©:> NsN=IPh
CH,Cl,
b) n=1 70% 4% 71%, 31% ee
c)n=2 17% 24%
dn=3 0% 54%

Mechanistic Aspects:

OAc OAc OAc OAc D D D
O/ —_— + (1:1)
_— + + NNs
- NHNs

NHNs NHNs

21% 4%
s s Helvetica Chim. Acta, 1997, 80, 1087-1105.
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Du Bois Group Contributions: Early Developments and
Mechanistic Considerations

Conversion of Carbamates to
Oxazolidinones: 0] Evidence for direct insertion:

HN%

Rh 1% O /
O\n/NHg [Rha(tpa),] (5 mol%) @d Me [Rhx(O,CR)4] HNJ<
| | | Phl(OAc),, MgO Me. A~_ _O_ _NH O

CH,ClI,, 40 °C, 12 h
77%, single diastereomer 0

tpa = triphenylacetate smgle enantiomer (GC)

Evidence for a metallo-nitrene:

o)
OYNHZ cat oA ot
Rhy(OAc),]: 2:1
Oy PiOA),  Menf /N oar s Angew. Chem. Ini. Ed. 2001, 40, 598-560.
MeO,C KAe Ph MgO MeCO, :
Aziridination Chemistry: 1-2 mol%
y. R1 R3 ha(ﬁacam)4 R‘I 18030H20C|3
>=f + HoNSO3CH.CCly - N
PhI(OAc),, MgO )
R2 . CeH R RS
1 equiv 1.1 equiv 6" 16-

Me Rh(tfacam), (2 mol%)

HoNSO3CH,CClg NSO3;CH2CCl3 N N
PhI(OAc),, MgO Me O.N

2
CeHe Consumed
tfacam = CF,CONH 700, J. Am. Chem. Soc. 2002, 124, 13672-13673. preferentially

For related work using Cu and PhlO, see J. Am. Chem. Soc. 2001, 123, 7707-7708 and Org. Lett., 2002, 4, 2481-3..
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Rh-Catalyzed Amination Reactions of Chiral Sulfamates
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Org. Lett. 2003, 5, 4823-4826.
Page 6 of 14 5/27/2009

Melissa Sprachman @ Wipf Group



Aziridination Chemistry
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Extensions of Rh-Catalyzed Amination Reactions

Ni-catalyzed cross-coupling of cyclic sulfamates:

Oy ,O O, ,O

\\ // \\ //
2 mol% 1. "Prl, K,COg Me  NH"Pr
Rh,(OAc), 2. MeMgBr
>
Phl(OAc), 5 mol%
75% 72%

Me Me

Me,PhCH,MgClI NHBn
5 mol% Ni(dppp) CI2
CgHg, 55 °C
84% Org. Lett. 2005, 7, 4685-4688.

Oxidative Cyclization of Urea and Guanidine Derivatives:

NTces
H,N
Me NTces HN NH
H 2 mol% Rhy(esp)
Me. A NH = Z» Me '\
NN Phl(OAc),, MgO T
éOZtBu toluene, 40 °C Me CO2Bu

91%

Org. Lett. 2006, 8, 1073-1076.

Rh,(a,0,0” 0’ -tetramethyl-1,3-
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C-H Amination as an Application in Complex Molecule Synthesis
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Synthesis of (-)-Agelastatin A
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Problem with installation of the exocyclic olefin at this stage:
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Synthesis of (-)-Agelastatin A
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11 Steps, 15% overall yield (200 mg of natural product synthesized)
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Other Routes to (-)-Agelastin A: A Comparison 2O
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Weinreb (racemic synthesis):
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J. Am. Chem. Soc. 1999, 121, 9574-9579. NHSES
Feldman (via alkynyliodonium salts):
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Other Routes to (-)-Agelastin A: A Comparison j o7
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J. Am. Chem. Soc. 2006, 128, 6054-6055.
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Summary and Outlook

-Rh-catalyzed selective C-H amination and olefin aziridination
methods have been developed as useful tools for synthesis.

-Du Bois and co-workers have demonstrated the utility of their
aziridination methodology through installation of a critical chiral C-N
bond in the synthesis of (-)-Agelastatin A.
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