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(Structural Design and Synthesis of Nitric Oxide Donors Aimed to Controlled Release.
Chemical Tools to Study and Utilize Unrevealed Biological Roles of Nitric Oxide.)
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[ Summary ]

Although many recent studies have established that nitric oxide
(NO) is an important bioregulatory molecule of the smallest size,
in a range of physiological processes from vasodilation and
platelet aggregation to neurotransmission and immune system,
possible indirect intervention of endogenous and induced NO
carriers, i.e., NO donors, is recently highlighted. Generally the
physiological concentration of free NO is very low. In order to
understand uncovered Janus-faced actions of NO, and reorganize
complicated contribution of the isoforms of nitric oxide synthases
(NOS), structural design and synthesis of novel NO donors, which
can be qualified with controlled release of NO or NO equivalents
in terms of the rate and place (i.e., targeting) are desired. Herein
we review briefly the recent studies about the chemical features
of potential NO donors, particularly of S-nitrosothiols and N-
nitrosamines. The latter compounds can be considered as
potential NO* donors.

goooog
0OoooooNOOUDOUOOOOOoOooooooS-ooooooo
OON-O000O00DO0o0O,NOOOoOoOo(NOS)

1.00000(NO)I OO

DFurChgottDDD]DDDDDDDDDDDDDDDDDDDD
0000DOooomoe8ouooooonooonooooonooon
0000000000000 00000000000000O0
0000000 0000oOo0oo0ooooo0oooooooon
goo0oo0oooooooooooooooooooooooo
0000000 0000oo0o0o0ooboo0ooooooooon
DDDDDDNO)DDDDDDDDDDDDDDDDDDDDD

ONOODOOOONOODDOO(NOS)OOOO arginined OO
000000Fig.1PONOSO 0000 (eNOS)I0 0 O (iNOS)D
000(MNOS)D 300000000000000000000
0000000000000Fg4000%0 0000000

NOS(eNOS) I OO0 000000000000 000000
NOS(NOSOO 0000000000000 0000000000
nNOSOO000000000000000000000000
00O0NODOONOSOOOOOONODODODONOO0OO0ONON

0,9| N0/ 0@
(n

(ON)
jT O Nﬁ%H ﬁ\ S
CO; CO3
@NH3 @ NH3
L-Arginine L-Citrulline
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a)

Membrane-coated glass

Scratch

b)
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Vesicle fusion
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L |
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Fig. 3 Patterning of supported membrane
a) scratch barriers: membrane-coated surface is scratched by various techniques to make barriers
b) surface is pre-patterned with membrane-binding and non-binding regions
c-1) Stamping: membrane is transferred to glass surface from PDMS
c-2) Blotting: membrane on glass surface is removed by PDMS
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a)

Mambrane corrals

b)

Vesicle fusion

Combinatorial array of blended membrane

Printed membrane patches

c)
Injection
of vesicle solutions

Captured membrane array

=
O
=

Resulting membrane array

Different vesicle was spotted onto each corrals

Fig. 4 Methods for making of membrane array in which each corral has different lipid-composition. a) Using of photochemical reaction, b) The first
membrane is stamped in variably sized patches using PDMS stamp. The unfilled portions of each corral are then filled with second membrane
with vesicle fusion. c) Two or more solutions containing different molecules are flowed over the surface of as pre-patterned substrate. d) Various

vesicle solutions containing different molecules are spotted separately in each corral.
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