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K iE, [Design and Mechanistic Elucidation of Vapochromic Crystals of Quinolone and New
Quinolone Antibacterial Agents] L., LFOHEL VKD D> HDTH S,

% — [General Introduction] ; XA HR7 1 I XA LIIHRRIC X > TWE N A7 OBLE RS
BoaiE L, AERKCBEO U —Ta bt W o it B L ClifEE NS, L L, ZOHF
ZHNIKIC LD 74+ h 7RI XL BUZ LD —E7r I XL LD bR, SHIZEBEETERWV
BHERERDANA R v I X LZ R THITOT N TH D, €2 T, KR TIIHEG DD 72 WA RS
IZEDBRART a I XL EMEEALICESERI L, S 6ICEERER A K7 1 I X AR 2RI
HTEHEEME LT,

% — % [Vapochromism by Dehydration / Hydration Processes Investigated by Powder Structure
Analysis] ; BN REBIL, A = KHESa DS INEIC X0 KRR Lo kY A FH 4 #&h
L TREOEKTY BHIZERT 5, ZALHEKMY A FH, B AHIZUKZSUC K> TRIIcEa D =
KFNHE IR B0 B HERE T — 212 £ 2 M R AR A S fifT & 18C-[E R NMR JIEN S, 751
KR S P CIIOREA A Th DDl L, HokF AtH, BFAPCIIIEAS A M0+ Thd
ZLeEWHMI L, TD-DFT FHRICE Y | KR AR, BHOBFCORKIL, A 4o+ L
DL THRIEA T ITIT RN #H HOMO 284 L., KV =¥ —DfEn
HOMO-LUMO OEBIZLY UV / Vis AT FLORIUEENERES 7 T 5720 EHLMIT L
7o EDIT, HIMtEW THDHT ) FH T ERI R L TR0 . BEDE F =KW
IKEEFE U KRG s SR 55, AEEREEMENT s 5 BKEERE % 0 FI3WEA Ao METH Y |
IINHDNFDOEMIID T OA A G D 2 EEH LN LT,

% =% [Vapochromism Accompanied with Solvation / Desolvation of Basic Solvent Vapors|
B ETH LT LIz L DS, - FOEAREII DRI A S FORETH DL EVWIHIBR LY,
DTN ORI H 2 Bl & S M AKOBEAIZ L W o T OEHIREZ B SED, Hilz/e (K
7 v I XALORBRERF Lz, #FHEY ., HEeoxz o 7o U BKmERICT V=T KA.
BHOWTENRY VARKERET D & MADORKERICZL L, MEUZ XV AliagIZ 55 .0 FEK RS o
R DHBIIR_A R v I AL ZEBL LT, MG » O @S IRER M OERZ R L, = n
TaXxt TN H R XN, T AU RS R, Mah AT SRR THDL L E
oz L,

#HIUE [Vapochromism of Organic Cocrystal Induced by Crystalline Solvent Exchange] ; K&
IRUSIES T2 T 272012, - F a2 R TICE AL O DMtk A FF oA REt L, =/ F
Py -85 VT R REFMMERIT, REAO _IKFWRERN A O T v a—v (A H ) —)L,
T ) —=)b, 1-FaN ) = 227N ) =)L) RRIREEIC LD AL L, 2B I3KAEA KRR
(XD 2.2 KFHE LIS FARIIC R B, AR IEREAT 0 D | 4 FEEHO 7 /L 3 — L ZSKUT IR L 7o dn i3 a
TG T, 7L 3 — Vo FD3KFIK Gy F 2 B D IS Hin I L v . 0.6 7/ =2 —)1 0.5 KFn
Wikdh (ENO:3,5DABA:alcohol:H,0=2:2:1:1) L7225 Z L ZH BT L7z, TD-DFT #HHE L0 | ik
OIS I AR L7z ENO 431 & 35DABA 43 T OFEfEIC £ 5 CT MAEMEHN, #EfOFGCDRKNT
HHZEERLMNT LT,

%5 [General Conclusion] ; ABFETIL, FEFITHEGIODL 72 NVERERERONA R 7 v I XA
IZ2OWT, ffmaxatc kv 3 (N HOBE), oFH HEBE), o FHMHEAEEROZEL) ol
BARARI7 B IXLAOFEBUCRII LTz, SHIZINOLDORART 7 I RATONT, FEdb ST
Fl2 D53 NoHT. BRRFHRD OEEEIL E OO A D =X L E A LT, Dbk, #ill7e_A K7 nm
SALOFEBRZELE T, ZIDDOREMRFHED mEREMEAEERORAIRICEE TH L Z L2 LI
L7z, ZOFERIEHOAHMSEM T CEERERZM S Z L MfEIN5,
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In this dissertation, the vapochromic organic crystals were designed and the
mechanisms of the chromism were investigated based on crystal structure.

In chapter 1, the general information about vapochromic materials, especially the
vapochromic organic crystals are described and the purpose of this study, “designing and
mechanism elucidation of organic crystals” is given.

In chapter 2, the vapochromism accompanied with dehydration / hydration of
pipemidic acid crystal is investigated. Ab initio powder crystal structure analysis and
13C-SSNMR measurement revealed that the molecules exist as non-zwitterionic form in
anhydrous phases. TD-DFT calculations revealed that the non-zwitterionic form
produces new HOMO state resulting in lower energy transition from HOMO to LUMO
and coloration of the crystal.

In chapter 3, vapochromic material which detects basic vapors were designed utilizing
the mechanism shown in chapter 2. Yellow enrofloxacin anhydrous phase changed to
colorless morpholine-water solvate phase on exposure to morpholine vapor. The
mechanism is revealed to be a deprotonation into anion form.

In chapter 4, vapochromic organic crystal was designed as cocrystal for detecting larger
vapor molecules by crystalline solvent exchange. Designed enoxacin and
3,5-diaminobenzoic acid cocrystal changes its color from pale brown to yellow by applying
four kinds of alcohol vapors (methanol, ethanol, 1-propanol, 2-propanol), in which
crystalline water molecule is exchanged to alcohol molecule. The color change is due to
the newly appeared CT interaction between face-to-face stacking of the molecules, which
is only observed in the cocrystals. The UV / Vis spectral change is explained by TD-DFT
calculations.

In chapter 5, the dissertation is concluded that the vapochromism of organic crystals,
which has only a few study example and has been considered difficult to achieve, was
successfully accomplished using three types of mechanisms: intramolecular proton
transfer via dehydration / hydration processes, intermolecular proton transfer by basic

vapors, CT interaction by cocrystallization.
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