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A wide range of screening of vapochromic organic crystals, a series of quinolone
and new-quinolone antibiotic drugs were found to show vapochromic feature. Pipemidic acid trihydrate
crystal showed dehydration phase transition by acetonitrile vapor, and back to be hydrate by humidity
application. During this transition, the crystal color turned from colorless to yellow as the result of
vapochromism. The crystal structure of the pipemidic acid anhydrous phase was determined at the first
time by utilizing the Structure Determination from Powder diffraction Data technique which was recently
developed. From the comparison of the crystal structures between before and after dehydration, molecular
position rearrangement in the crystal induced an intra-molecular proton-transfer which affected the
energy level of the molecular orbitals.



DvD CD

Reversible Colour Change by Vapor Exposures

T 2
(/ = ( RN
L ) N /)
A MeOH ——
— ‘ EtOH | Vapor e
Zwitterionic MeCN Non-ionic
hemihydrate crystal oo anhydrous crystal
vl ,]‘,-\.J‘,,_"; Water Vapor 1Y
) 0 e, s
Y ANYY 3 e (Y
L} L % = A '\‘H\f\"\ . ” ( '\‘/‘\/‘\.)'
LT "t & Gl o
Yy Y N s o o
\;\,Y'; YYY AT T AL
\ -l \ S
o o — o 0
““)KQ/L“' acctonitrile, McOH, EXOH vapour "“)KQ)(“”
BT O B s——
er vapour
NHy* NH;
(a) A (b)
" o: ]
" 2 e
)PP It

v v v
. A ,\I(«\ .
NI d
nie P~
WA

A

i

Kotaro Fujii, Aya Sakon, Akiko
Sekine and Hidehiro Uekusa, “ Reversible

color switching of an organic crystal




induced by organic solvent vapors” , Cryst.
Growth Des., 11, 4305-4308(2011).
5- -

)))ERER)))

izl / iEZ
L] £N 15
Ao %P o

L8

33

Shapala




2(a)

H+
2(b)
2(c)

H+

13C-
NMR

H+

NMR

............

WAy
P32

Uv/Vis

13C-

EXSFEE -
(& XA-1573H B

o
Feaadl

I/ FHI0

NARYAIXLTHY |

ChunmEs)
2 e

H+

H+

H+

H+

H+



mkin GA#705%D (—eus v~k

) EIVEY VL)
]
NP oo . v&.
;znzmﬁ ‘Ef,ﬁ_ -v—:r/ (H B

3,5-
1:1
2.2 4
1-
2.
2.2
4
2.2
2.2
0.5 0.5
:3,5-
=2:2:1:1
H+
TD-DFT 0.5 0.5
3,5-
CT
5
228 jﬁ 05 7NAZIL0S K
@ \4 M TIVA—IVES))
2O s
(,: A \,
W IKFEST)
(REA=REoN
3 H+

1. S. Yagai, T. Seki, H. Aonuma, K.
Kawaguchi, T. Karatsu, T. Okura, A. Sakon,
H. Uekusa, H. Ito, "Mechanochromic
Luminescence Based on Crystal-to-Crystal
Transformation Mediated by a Transient
Amorphous State", Chem. Mater., 28,
234-241 (2016).

DOI: 10.1021/acs.chemmater.5b03932

2. C. Hettiarachchi, R. Weerasekara, H.
Uekusa, "Crystalline state photochromism
of 3-furylfulgides: impact of size and
bond flexibility of the non-aromatic
alkylidene group"”, Acta Crystallogr.,
Sect. B: Struct. Sci., Cryst. Eng. Mater.,
71, 535-542 (2015).

doi: 10.1107/52052520615015267

3. T. Seki, T. Ozaki, T. Okura, K. Asakura,
A. Sakon, H. Uekusa, H. Ito,
"Interconvertible multiple
photoluminescence color of a gold(l)
isocyanide complex in the solid state:
solvent-induced blue-shifted and
mechano-responsive red-shifted
photoluminescence™, Chem. Sci., 6,
2187-2195 (2015).

DOI: 10.1039/c4sc03960b

4. M. Sugino, K. Hatanaka, T. Miyano, I.
Hisaki, M. Miyata, A. Sakon, H. Uekusa, N.
Tohnai, "Water inclusion as a trigger for
modulation of anthracene arrangement and
fluorescence emission of organic salt. "
Tetrahedron Lett. , 55 , 732-736 (2014 ).

doi:10.1016/] -tetlet.2013.12.005

3
1. Aya  Sakon, Akiko Sekine,
Hidehiro Uekusa, “Design of triple

vapochromic organic crystals of quinolone
antibiotics”, Pacifichem2015 (The
International Chemical Congress of Pacific
Basin Societies 2015), Hawaii (USA), 2015

2. Aya  Sakon, Akiko Sekine,
Hidehiro Uekusa, “Vapochromism of
Organic Cocrystal Induced by Crystalline
Solvent Exchange”, IUCr2014 (23rd
Congress and General Assembly of the
International Union of Crystallography),




Montreal (Canada), 2014.

3. Aya Sakon, Hidehiro Uekusa,
“Hydration / Dehydration Processes of
Quinolone Antibacterial Agent Crystals by
Ab Initio Powder X-ray Structure
Determination”, PPXRD2013 (The 12th
Pharmaceutical Powder X-ray Diffraction
Symposium), Beijing (China), 2013.

http://ww._cms._titech.ac.jp/~uekusa/

@
UEKUSA, Hidehiro

60242260



