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oxyethylene(2) steary ether thiophene) (PMOET)# &

— PMOET 4 A X £ 2 k& & -

HsC Br 5C. O(CH2CH20)(CH2)mCH3

H
CuCl (4 mol %)
2-aminopyridine
e / \ + CHa(CH)m(OCH,CHy),——ONa > / \
Diglyme

S S

l FeCly/CH,Cl,
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40



200948850
EEXSB)RBAEALMGOEA)GEHRF R - L H kB
BN HEFHRBRRARKGARBRRR B 3-18-4-F K o
RITHAF S0%E F st 3-F IR E-4-F 8 T # (2)%8 fs &
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-2 gy R
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R & AT d — k#ELikE Ocean Optics S2000 R &
Bl AR LS — ARBE R L EIKE LKLY — 2K LS
REFESRER - ZAZLHN 450 nm £ 800 nm = R &
— 8 & 1% & fo — 45 B % 1 (tungsten-halogen lamp) € #% &
H oo HRERNARERE AL X KE G A B E K (drip-
O coating)— R ERp A (AW AL A% Adf)E — &
KEBEZH - RRABREAEIABTFRYE - ZH S HKER
-2 BEHHERLEIREL —HARLE > %A N
BRIHBY 2C /o4 - BREAmARRL T — 480654 %
Rohu MM BN LA T@EEE A A MM X (biphenyl)
B Rk AE (69 C)R B2y BiLBOC)Z RA B A B AR E- R
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GRAERD R AR DO BYEBETHE G SHSLY F O
BRAF- BT — By IUA RS EA5RWIT A GEHFFIL
BR G A R L A 4 A AN IRTTT 4 5-10C 2
T o
PMOE-4-LET & 600 nm T & R B B E R 4 &% (% —
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(5 w@)~75: 25 MOE-2-SET : MOE-4- LET £ & &4 -3
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BRI S HBRGL T CHABF(ERE -
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x#%1
# K %MOE-2- | %MOE-4- | KT # | T 3% |hiediE
SET LET %ﬁ éﬁ% éﬁ%lﬁ (IRTTTL)
R )4
o (IRTTT) |(RTTT)
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LET (0°F)
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R A& MHm-3|25 75 -20°C 60°C -25°C

BIVARBEETERYRAENBR-—FAEABEN—2E
TF & % & R R

w6/ 3.1 %4 PMOE-2-SET & 44 &
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AT R GEH S22 ABTERRARZR AR Z L4854
%A TERTHR-

w35 —IUA RBEHE FRBLOH AT HRKFER
# T WK B

— TUA RS EHTHEG2 FAAB)LAS A THR
BEQIAIS EANAB)RREERTERAEZ (27 & 31
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= A XBAWHE

Provided herein are novel polythiophene compounds
having polyalkoxyl sidechains and low temperature
irreversible upon activation (IUA) thermochromic
compounds/compositions thereof. The IUA thermochromic
compounds or compositions are activated and exhibit an IUA
color by heating to or above a reversible thermochromic
transition temperature (RTTT) and cooling to or below an
irreversible thermochromic transition temperature (IRTTT)
in less than 2 seconds. The activated IUA thermochromic
compounds or compositions will retain their IUA color as
long as the compounds or compositions are kept at or below
about 5°C below the IRTTT. The activated IUA
thermochromic compounds or compositions will be
deactivated and show a different color upon exposure to a
temperature equal to or higher than about 5°C below the
IRTTT unless the compounds or compositions are activated
again. The IUA thermochromic compounds/composition
can be used to prepare IUA thermochromic indicators which
can monitor subjects stored below a pre-determined
temperature and detect the subjects that have been exposed

to a temperature above the pre-determined temperature.
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WY FEAN BRI AAEZIREpAaRY  H ¥
R, 1% & CH,CH, ;

m1tt: 4 17 & 11 ;

T mA 118 > nx 344 4H 4 (EHE MOE-4-LET) ;
IV

g mBA 178 nXFHM@4EA 2 (E M MOE-2-SET) -

— e Bhes Y FEMNEEE | ArEx—@
oA/

WY FEANRBE S AL EAH L4 — R
B e

W FFEHNREE S Az bht  EF R %A
CH3°

W FRAKER THEmMAEZES Y H P

R; %% CoHoney > B Y B —F e m & — 5 3 4% 8 &
g S

F-REQpEARDFTHAAEEBRZI mZFHHHLELE T E
21 ;
F-REvaRA DT A EERZL 0 X FHMEHLAE 02
6; A

3n+tm+1 14 % 20 £ 40 -

53



200948350

9.

10.

11.

12.

13.

14.

15.

W FEANEBYE 8 Az bAhs  £F R, 44
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