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Scheme WRT L 912, AT R 7 x=LTF> (WSTPE) 3. 7 hF 7 2=/LTF DA
IR AL, KB R Y UL TUERES 5 Z LTRSS Z L ostiskz, B L7-WS-TPEDH#E
HFEIL, 'THNMR, BC NMRE L OVEMREE ESHT HRMS) 7 0f7o72, HEEHIZ, WS-TPEILHIKH
120.71g/mlb DEy VK EZ 92 & D3 o Tz,

TPEFHERIL, DRGNS BEDKERINT 5 Z & TEEEROIRILE D 7 = = %05y 7l
HROHTH (TPED 7 = =/LF O43 TANEHAIY, SERhteRIEOBUIE A5 X Z3) 12XV, e
Ot (AIE) $ptEA =92 LMD TN D, WS-TPEDAIERHE AT 571, THE - KBS
B TOWS-TPEDRINES L OO A~T MVRIEZTT> 72 (Fig. 1a,b) o MKHIZIVT, WS-TPE
1%, 315 nm T (B/UWERRE (e) = 16000 Mlem™) (YR & 500 nmfsHTl ZFEH N a5 728 Rk
R TIR(D) <001 ) 2R LT, 990 wt%Ll FOTHF % &4 eTHF - /KIEAIREES (705,
F910 wi%e Ll DK ZETeTHE - ZKIEATRIEA) (230 T, WS-TPEDFRIN AT MUIFEEZA L
72uy, HK (100 wi%D7K) 73570 wi%eD7K & & THF - AJRATAIEEFIZ3U T, THE RO
VNS00 ST O EEIREE IR A TR LTz, ZAUud, 7K DV NITHF ) & WS-TPE[E] COXE 7~ -
PHGAAFENEFR D X 5 ZFBEAER RO NTER LT\ LB 2 b, —J5, THEEAEN
95%LL FOOTHF - AIRETAIF (F70h, K5wt%ll FOAKE ST THF - /KBS 1230 T,
WU FTN—AT A O EHEFEZ40 miZ EREJRS 7 L, —F5, 80T, SoRED
BERZE-> T mIF EERES 7 LT, ZOWRINEDO_R—2AF A O FRIT. T/ YA XDk
R f-OIHEZ TR L CND, IKEICHT DENIRE Uh-1) O7'ay hhvh, WS-TPEIL, DK
TR ~OTHF OFRINZHAOAIBRRE A 7R3 2 Edbono7- (Fig. 1c) . WS-TPED/KIREH~DTHF
DUNINZEE D BRI IL, T X NVBEZN S bR T&7- (Fig. 1d) , Fig lelsLizk 912,
W% DK A& T eTHF - ZKIESTAIEFIZISN T, 365 nmDIEHRN O T, HEIOE1HIR TR TX 5,
LA S, TPEORIKIERIKE TN T, 0 X 9 728G IRIR TIIA5 Z L ke -
7. THF - KBS A L RRRZ, 14-024 %0071 h= b U L OKESIEEPIZRBAO T,
90-95 Wt%LA ED14- A X BILOT & b= MU A ZETKESTABE IR T, SR D~ —
ATA D PR ERHREY T b, BROROOH O REOHR LR RS 7 MBI TE T,
BUHIAN T &12, THF - KIESIAIEOBEIR I AT, [EIASIRIEOWS-TPEDYERINES L UROEFT
. REERMANCHEL L7 (Fig.2) o BEREEETIERIF035TH Y . THF - KIESTREEOBER (@
<001) (AT, FEFICEVMEZ R LTz, [ER C BRI COYERIEOMEIL, 70 TSI 1
- A ER OFE TR L TN D S D ERIB S LD,

WS-TPEDRKERIR - DAL DO TR © BHEARI 28T 72012, 1wt DK EE T
THF - ZKIEAIRIEE OB PEEEL (DLS) HIEEZTT-7- (Fig.3a) , BT, 1wt% DK% & eTHF - 7K
IRETRIEE AR T-R R 5 S T iEE (SEM) @iz T-7 (Fig.3b) . DLSHIEN G,
100 nmDNERIEES A R afio>T VR DAL L CND Z Ensoh o7z, — ., SEMEENGIL,
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RO DOBNINAY: 5 BERARDTERS, SRR ORI > 7 M8 KOHNFO R DK
THY, 726, WSTPEIFAIERHEAZ R T Z LB E o7,

LLEDORERNG, Frexld, AKEEMED WS-TPE 723, D7 ~OARESEOUINILE D ALE FF
AR Z LA BN Uiz, AWFZEZIW T, KR OEA AL 7Ol L OVE &b FTRE
&T% AIE FrEICHADWoaD e o — D FRRE NI BT 2 A A2~ 2 3T T, 12
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Scheme 1 Synthesis of WS-TPE.
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Fig. 1 (a) Absorption and (b) fluorescence spectra (Aex = 315-355
nm) of WS-TPE (c =2.0x10~°> M) in water-THF mixture (1-100
wt% for water fraction). (c) The plot of fluorescence intensity
(Ill-1) against water fraction. (d) Tyndall scattering and (e)
fluorescence color images of WS-TPE in pure water and the
water-THF mixture with 1 wt% water fraction; inset in (c): the
plot of fluorescence intensity against water fraction in the range of
7.7wt%to 1.2 wte.

Fig. 2 (a) Solid-state UV-Vis diffuse reflection—absorption

spectrum and (b) fluorescence spectrum (Zex = 350 nm) of

as-recrystallized WS-TPE; inset: (a) color and (b)

fluorescence color images of as-recrystallized WS-TPE.
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Fig. 3 (a) DLS of WS-TPE in the THF solution with
1 wt% water fraction. (b) SEM images of the
substance of WS-TPE obtained from the THF
solution with 1 wt% water fraction.
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B DU R U FSEAYNIL2-BF3l L, YNI2-BF:% — 7 vtk U3y =5 /Lt—7 )L (BF»-OEt) T
WFRS25 Z L CARRLT: Fig 1), A LIZYNIR-BFR:OREIEIL, 'HNMR, "B NMR, FTIR, &
MREE EHT (HRMS) 3B X UBMEERAEMWT (TG-DTA) HiT-o7,

7 F= KU VHRTONRINA~Z MVREDD (Fig.2) . YNI & YNI-2-BF3 (3, Z4#1£%1 375 nm

(€=49300M'ecm?) & 450nm (£=47300 M'lem?) |ZEFHEGIED TN — VR BEETRE |
PO ) DNIEH DU NIE Y U -BEs B~ ICT [ZHR 28R A 27~ L2, S5, YNI
(ZHAT, YNIR2-BF; @ ICT #7% 75 nm (X EREEMNCHBLL TV, ZofEFIE, vV P -BF;
EALANE Y DNV U HERVVE RS IMEITER LT D, ST DAY R UZEW T, YNI
1% 465 nm [ ZHOR AW ) 271 Ly @alE 0.6 Tdho7z, —J7, YNI2-BF; 13 485 nm Ui 85708
WISz R UT=0N, Zhud, 78 b=k UL OEANNC LD YNI2-BFs D5 ED YNI-2
DIFUZEER LT D,

YNI-2-BF; O7 & b=k UJWAIERHE ORI EHEIMILE S YIS KO ART h OV A B
U7z, KRG EDHEINIEAN, YNIL2-BF; D ICT HHAZHIKT % 450 nm AT OSERIE AN L, YNI-2
DICT Hr 275 360 nm FHEO W AHER L7 (Fig. 3) . 360 nm HED SR LA 3.0 wt%
L DR B CRIFINZIZE LTZA3, 00139 wi%e (HEZK) ~40 wt%eD7K 3 HEEI ZH U TR A RS kL
(RIS IAE L Qo Tz, FERIBUSORTEL, B8 C 3D D\ NEERLL LD b
FHEMAET D2 2R LTS, —FH, ST DE AT MUZERNT, 3.0 wt%lL FOZKIFE
B CIE 485 nm FHEOHESEFOERMER L (Fig 4a) . D 4.0 wt%LA ED7KS3HEIR CTlE 485 nm f13/T
OENFECHEAT 10nm 1 ZE DR 7 M &L L7z (Fig. 4b), S 6T, YNIL2-BF; D7 & b=
N U VESIRH DR Gy BN S 8O R FICRIIEZA T T2 & 2 A, & fil & BOLREEIZ BV
BIMEMN L B 72 (Fig. 4c,4d) ,

Z DFEFIIAKSIBOHENINILE 9 YNIL2-BF; O ICT Rtk iz o Tz,
T 2T KGR L A ERE ORMR AR ST D 72012, KBk L Tl RaEOaE 2 7 a s Lz

(Fig. 4e), FDFER. #93.0 wi%LL FORZK ST Tl 485 nm fHEOEGREAER L, K&
KT DERKRENIRE U™ = ca. 485 nm) D71 > ME, BWOEREEZ/RL FHBIHRELR? = 0.99) .
ERROMEE (ns) 1356 Tholz, ms & 7707 DEAERZE (0) 725, YNI2-BF:;O7 & =K /L
HIZEIT DK EOBRHRR (DL=330/mg) ZHH L7-AES, DL=006 wt% Ch o7, ZDT &
5. YNIL2-BF3 1%, ZiUE TlOiE 7z PET ks JOVICT OB K o Hh— & IR DK S
HAEZ A L QWD Z Envbnaoiz, —J7. 3 wt%~40 wt%DHKA I CTld, 485495 nm Tyt
SRS AN BRI LT, RIS, 3 Wi%~40 wi% DK B S DB RS ARE (™ =
ca.485-495nm) OT vy "D, ms & RRIE. ZNEIN-40 L 098 TH-7- (Fig 4),

S BT, K, 4.0 wt%d5 LT 20 wi% DKk 73 &84 LTz YNI-2-BF; O 7 & b= U /WD 'THNMR
HIEDSS | IR FEEL (~3 wt%) 123V VT YNIL2-BF3 (3 YNI2 ~ R L. & 512, 3 wi%~40 wt%
DOHRTEIBIZISN T, YNI2 OB U VLK TOKERERIZ L D YNI2-H0 DIERDVR
iz (Fig.5).

PLEOFER G, ICT Bk Hh—& LTI LB PR U #EEE R YNI-2-BF; (ZBI L
T, MK EE (~3 wit%) (28T, IEHOEMED YNI-2-BF; h3K55 1 L Bid~2 = & C BF: MiF
BiEL . YNI-2 DIZRIZ E-> TICT BB 32 2 & CHosRE NI TR T D Z E NI LNE 72
272 (Fig. 6)s SHIZ, 3 wt%~40 wt%DH/KAGTEEIZINT, YNI2 DB Y L E K- ThDK
FAEE DA (YNI2-H0) (280 ICT R B LT 5 Z & T, SR EOREE Y 7 kN Las)t
BREE DRI L DN S Tz, AT D, ICT FetEa A3 58U DU R U EEa A, K
TROFRESE) & EK Gy ARk 2307 BVRIErR 7K Gy A AT FTRE R bbfads KON M L — & L ClRE
THZEERMTZENTE,




Fig. 1 Chemical structures of D-m-A)
fluorescent dye YNI-2 and D-+(m-A)-type
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Fig. 3 (a) Photoabsorption spectra of YNI-2-BF3 (¢ =
2.0x10° M) in acetonitrile containing water (0.0139-40
wt%). (b) Absorbance at 360 nm and 450 nm of
YNI-2-BF; as a function of water content (0.0139-40
wt%) in acetonitrile; inset in (b): absorbance at 360 nm and
450 nm of YNI-2-BF; as a function of water content in
acetonitrile in a water-content region below 4.0 wt%.

(e)
YNI-2

(with 20 wt%
water content)

(d)
YNI-2-BF

(with 20 wt%
water content)

(c)
YNI-2-BF.

3
(with 4.0 wt%
water content)

(b)

YNI-2-BF

(a)

3

9

T
80

82
5 /ppm

Fig. 5 'H NMR spectra of (a) YNI2 and (b)
YNI-2-BF; in acetonitrile-d;. "H NMR spectra of (c)
'YNI-2-BF; in acetonitrile-ds with (c) 4.0 wt% water
content and (d) 20 wt% water content, and (e) YNI-2
in acetonitrile-d; with 20 wt% water content.
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Fig. 2 (a) Photoabsorption and (b) fluorescence (A = 375 nm for YNI-2 and 368
nm for YNI-2-BF;, respectively) spectra of YNI-2 and YNI-2-BF; in acetonitrile.
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Fig. 4 Fluorescence spectra of YNI-2-BF; (c = 2.0x10°° M) by
photoexcitation at 400 nm in acetonitrile containing water
content of (a) 0.0139-3.0 wt% and (b) 3.0-40 wt%. (c)
Fluorescence peak intensity at 485-495 nm and (d) fluorescence
quantum yield of YNI-2-BF; by photoexcitation at 400 nm as a
function of water content (0.0139-40 wt%) in acetonitrile.

N

b t
YNI-2-BF;

N N N
YNI-2 H\U.ﬁ AUH
YNI-2-H,0
Yellow color and Colorless and Colorless and
non fluorescence fluorescence weak fluorescence
In low water content region In high water content region

Fig. 6 Proposed mechanisms of colorimetric and fluorescent
sensor YNI-2-BF; for the detection of water in solvent; inset:

color (left) and fluorescence color (right) images.
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