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Early Pyridinium Photochemistry OH
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Mechanistic Insight

Damiano, Org. Biomol. Chem., 2007, 5, 2735-2752

H,0 (W/J\

fromaorb

10

(80°/o)

H,0

H,0

\.\‘OH \V//\,.-‘OH
N
|
from ¢
1
(10%)
frome

(50%)

from h

(50%)

g/ ; l.-‘Ol-'
N

fromd
12
(10%)

from f

12
(50%)

fromg

(50%)



RHF 99.9
BILYP 1008
—
(19 %

. .‘
; \
. \.
. .
: .
: s
i Y
;
.
: \
' .
' .
. ;
’ A
; .
: !
: A
. "
. .‘
. “
’ .
; \
: .
: 933 "
;
895

e,

] ;

y

'I

endo-18

RHF 100.7

B3LYP $9.0
I—
24 "

91.4

: 811 5
—
ondo-23

'
; .
: .
h v
P )
' ¢ '
v J
. g '\
HE
. - b
4 v
' ! "
P g 3
' -
v .
\

Me
22 exo-23 %
\\
R
N M
Me o (3

ey T [

amiano, Org. Biomol*Chem., 2007, 5, 2735-2752



(+)-Mannostatin A

 Metabolite isolated from
microorganism
Streptoverticillium
verticillus in 1989

 Competitive inhibitor of
glycoprotein-processing
enzyme mannosidase |l

* Glycosidase inhibitors act ’ OH
as anitviral, antitumor '
proliferative or H,N OH
immunoregulatory agents OH

Elbein, Alan. Biochemistry 1990, 29, 10062-1 0069; Trost, B. J. Am. Chem. SOC.1991, 113,
6317-6318; Kawatkar, S. ChemBioChem, 2004, 5, 1220



Retrosynthesis
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Synthesis of (+)-Mannostatin A
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Mechanisms
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Rationale

Only one photochemical transition possible: x - x*. Occurs in the UV and
visible regions (similar to olefins).

Pyridiniums and phenyl substituted iminiums have long-lived singlet
excited states.

HOMO and LUMO =-orbitals much lower than the corresponding olefins.

n—

— T

H20=CH2 H2C=N"H2

Ground state reactions observed: nucleophilic attack or deprotonation
adjacent to the nitrogen atom.

Excited state reactions observed: cis-trans isomerization (C=C not C=N),
electrocyclizations, and cycloadditions. Note: Due to the increased
electron density on carbon, nucleophilic additions should not be possible.
Low LUMO allows easy single-electron reduction to form a-amino
radicals.

Great receptors in SET processes. Unique reactivity available for such
excited states (depending on ionization energies and electron affinities:

A*+B — A"B*
http://www.scripps.edu/baran/images/grpmtgpdf/
Richter July 05.pdf



Other Synthetic Applications

- Mannostatin A
(J. Org. Chem. 1998, 63, 6072)
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— Allosamizoline

(Tetrahedron Lett. 2001, 42, 4755)
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— Trehazolamine
(J. Org. Chem. 2005, 70, 5618)

NH,

OH
— Protected Pentoses

(J. Org. Chem. 2002, 67, 3525).

http://www.scripps.edu/baran/images/gromtgpdf/Richter_July_05.pdf



Summary

* Route to syntehsize (+)-Mannostatin A
highlights pyridinium salkt photochemistry

» Concise, economical

* 11 Step synthesis with overall 11% vyield

* Stereo & regioselectivity used to prepare
other biologically active natural products
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Early Pyridinium Photochemistry —
backup cis,trans
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