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(57) Abstract: A narrow-range polyacetylene ester compound and a preparation method there-
for. The narrow-range polyacetylene ester compound has a structural formula as represented by
formula (I). The preparation method comprises: in atmospheric carbon dioxide environment, a
bifunctional alkyne monomer, carbon dioxide, and a dihalide monomer perform polymerization
reaction by means of a combined action of a catalyzer and alkali, dissolve the product into an or-
ganic solvent, then add same to a precipitant for precipitation, collect precipitates, and dry same
to the constant weight to obtain the narrow-range polyacetylene ester compound. The prepara-
tion method for the polyacetylene ester compound is implemented in atmospheric carbon diox-
ide environment, and carbon dioxide participates in forming of a polymer as a monomer. The
obtained narrow-range polyacetylene ester compound has good thermal stability and excellent
processability. Due to introduction of an aggregation-induced emission group, some polymers
show a typical aggregation-induced emission performance.
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DA B #E IR 1= R T HARR AW . %A 0 A BB RS W SR N 5
W S R, & PUEMO . NN- IS I A WA HLE R, R AR
A el i Tk

S 3 4% 7S 3 AT BB A I K IR B 1 13 s . A
13 AJ AR, A8 A0 RIS S R AR e E . Tl IR L &
[ N ILa R, IR AR SR R AOLIS

SEjE ) 4
A ST ) —Fh 7S A SRR SR &) P1e/2a/CO,, HGEH k-

N
= = 7
= S
O\/\/\O)s\
o) n
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(IV)
BT oy A BRBREERAL A VR IO B PR AR, A A AR AR
Vo AR T B e AT R s OB R

= ~ M2a IR
M1c

AgoWO,, Cs,CO45 N
DMAc o
4 % O~ )%
(@)
o) n
(1)

o, Bk Mie 6 skl 32 I HIE AAE B2 1 30k (Chan, C. Y. K. et

al. Construction of Functional Macromolecules with Well-Defined Structures by

Indium-Catalyzed Three-Component Polycoupling of Alkynes, Aldehydes, and
Amines. Macromolecules 46, 3246-3256 (2013).) A& 7 A K -

AR SIZAG B 3 B 26 AT SRR R SR AL B 0 ) BAR Tl 2 20 3R i1

LE—N T e W& I Mile (58.7 mg, 0.2 mmol), M2a (432 mg,
0.2mmol), Ag, WO, (9.3 mg, 0.02 mmol), Cs,CO5 (390.0 mg, 1.2 mmol), = 0.5
NI, FUAN A TR A AR IR, 0 N N-T L AT G (DMAe) 1 mL,
11 80°C [ 12 /NI, ARGV AT ARSI, RN 58 G IV YE S 4 mL 1R DY &R
AT RS, ARG — M U R, B DB 200 mL FH AR )
MR, JHEBEE SR ELIBiEE, R 12h, oEuE, FHFEBERWEE, ARG
ZETEA 40C TR R, 4580 Y)%E A RPEZRAL B 1) P1e/2a/CO,.

AT T IREE R G Ple/2a/CO, K ALE M . B OlbfEk, 72 83 %. #EIX
BiE0E (GPC) 45 ER: B8 (M) 412100, 705 &7541 (PDD
A 1.70,

A S T 457 AT SRR EERAL A 1 5 AT DY, FRAR B A S L I i L B (#
AR WK 7, AMRIBOEIE K LK 8.

M7 ZRALIREGE AT AR . Bk Mlc (BB 1e) &b =i
3.09 Kb LRI WA A1 7 oy A R AR AL 54 (P1e/2a/CO,) H A TEA K,
AR 3 AT EE R 5 Y (P1e/2a/COy) INETEEIY, fefu i 4.25 A
LT AR A SRR )RR LR e e s AR 7 1R 78 o0 A SRR IR R AL
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) (P1¢/2a/CO,) FZMEILYRAI S Al LA H, ARG B R A X 3L 4 MR e et AR AL
RIS 154.38 b, AR SENT IR HE 10 FH B 1) SE IR IR g veg HH BIAE AL 22 A1 7% 65.71
4k

MIE 8 R LAE H, Mlc (BIB4EK 1¢) H=C-H 75 3290 cm™ {11454 5 Tk
I AR A5 A3 AT BB LR SRAL & (P1e/2a/CO,) LI AN I C 4 52 4T 2k,
MAEAS AT R IBE R A Y (P1e/2a/CO,) HILLAMRIIE ], 7E 1708 cm™ 4k
HHLT — MRS C=0 Mgaiesh it s o . LA BRI 3ATE 2 T H AR
REW. ZESMEPEERNA YRR T HET ST, 207, PUEER .
N,N- WL PR 5588 WA AL A, R WA D0 A LAk

S 4 ) B8 3 AT BRSSP AR BT 2R A 1] 13 s . A
13 AT A, %8 A SRR R S W RAF IR € 1

SEER) 5
A SRR ) —Fh 2 A SRR R SR & W) P1d/2a/CO,, g5y

(V)

BT oy A BRBREERAL A VR IO B PR AR, A A AR AR
Vo AR T B S AT, OB R

7 + Br/\/\/Br + CO;
= O A\ O = Mza Uk
M1d
W

A92W04, 082003
DMAc

(73D
Forpr, Bk Md B & 05 Al AR E 2 1 3R (Chan, C. Y. K. et

al. Construction of Functional Macromolecules with Well-Defined Structures by

Indium-Catalyzed Three-Component Polycoupling of Alkynes, Aldehydes, and
Amines. Macromolecules 46, 3246-3256 (2013).) A& 7 A K -
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AT T 3 [ 78 4 A BB AL S W) ) B AR 2 A IR A T

A TR RS T8 R In N M1d (92.5 mg, 0.2 mmol), M2a (43.2 mg,
0.2mmol), Ag, WOy, (9.3 mg, 0.02 mmol), Cs,CO; (390.0 mg, 1.2 mmol), #lIEZF 0.5
AN, LA R AR BRI NN-C RS (DMAC) 1 mL,
7E 80°C R B 12 /i, RJGAEIRTER, KRNV G SESE 4 mL [ PYERE
AT FRE, ARG B — ML iR EE T, B INE2EE 200 mL H AR
MR, JEREBEE SREIAIPEEE, R 12h, LuE, HFEEBEBYE, ARG AEE
THEM A0CTRREE, 152 W7 A BIRBEZEA G ) P1d/2a/CO;.

AT T IREE RS P1d/2a/CO, KA e . A bl fE, /72 85 %, #HEIX
BIEnE (GPC) gifliin: \BWSFE (M) N 13200, 785541 (PDD
H1.61,

hAS S A T 4578 AT SRR BR 2R AL B 1) L5 TLAH Y. 5 AR PR A 1 L e 33 0k L ]
AR HE) WL 9, 2o AMRIBOGE KL 10,

M9 Izt IRE S nl AR . gk M1d (BIERAK 1d) P& m i a2 4r
# 3.08 b ILPRIB U1 % 43 Al SRR BRZE A 54 P1d/2a/CO, T D& 5T 2K,
I AEZE 53 AT BB BE SAL 54 P1d/2a/CO, INERE B, A4 R 423 JeHBLT
PR SR R BE W)V FH AL L R IR A e

1EE 9 2 AT B ENESRAL &1 P1d/2a/CO, B iSLIRp s 0] LLE 1, R
F TR FE AR PR I8 R 0 H BAEAL 24 AT RS 154 28 Ak, ARSI g3 1 WV R A 1)
LRI U HE IR AR 22 7% 65.73 4k

M 10 spEfDUIE T, M1d (BIE4E 1d) *H=C—H 7£ 3287 cm™ ({145 4E )
IR LI AE 45 23 A B A BE 2B A A ) P1d/2a/CO, L1 ANR R B v L2 58 40 2%
TTIAE 75 43 A B EZRAL A1) P1d/2a/CO, FLE AN RE B, 76 1708 em™ Ak HiBL
TR C=0 Miggdsh oo, BB AR U FRAT =2 T HFRR &
Yo SRR NAVIEEIR T o8 T & H e 5. USRI . N,N-
IR PR AR WAL A, R R R R T

S 5 2% 78 o A BB R RAL S P PR F 2 A 1] 13 Frs. A
13 ATRLEH, EE A RREE RS YE R I HE et T8k P B AL
[N LN 7 238, RS PRILH R REH 2 KOS
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SEjER 6
A ST ) —Fh 2 o A SRR BSR4 & W) Ple/2a/CO,, G5 Uik -

(VD
BT oy A BRBREERAL A VR IO B PR AR, A A AR AR
Vo AR T B e AT s OB R

=
CcO
\ + Br/\/\/ Br + >
M2a /ﬁﬂi

)=

AngO4, 032CO3 O
O —
DMAc ( ) :O

G

o, AR Mle B)& O R HIE AL C A3k (Li, W. et al
Catalyst-Free, Atom-Economic, Multicomponent Polymerizations of Aromatic
Diynes, Elemental Sulfur, and Aliphatic Diamines toward Luminescent
Polythioamides. Macromolecules 48, 77477754 (2015).) &7 155

AR S5 BT I R 2 AT B R SRAL 5 0 1 AR 26 20 SRR

A TR RS T8 TR In N Mle (63.7 mg, 0.2 mmol), M2a (432 mg,
0.2mmol), Ag, WOy, (9.3 mg, 0.02 mmol), Cs,CO; (390.0 mg, 1.2 mmol), #lIEZF 0.5
NI, FUAN A TR A AR IR, 0 N N-T L AT G (DMAe) 1 mL,
15 80°C RN 12 /NI, ARG RIS, RN 5EZJa R JE S 4 mL PG &L
M EATRRRE, ARG MG IR E, B N BT 200 mL BRI
MR, JEEREA PR, HCE 120, IR, AR TS, RETER
ZETIRAN A0C TR B, [A Y7 A BN 51 Ple/2a/CO;.

RGP B IREEIAL 5 ) Ple/2a/CO, RALEIE . KO AAE, 773 78 %. B
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BiEEE (GPC) i ilx: B FE (M) 420600, 4F5 7341 (PDD
h 2.00,

AR ST ) 4578 A A B BRI AL B 0 5 A Y. B AR R AZ I 3 3 03 o L 1]
CHARRIEFIGE) VLI 11, Z0AMRROE e i L 12,

M1 AZ SRS a] LUR Y, Rk Mle (BUEAR 1e) &l Aofba i
3.03 Kb SLPREISC AT 7 2 Al B IR BB RAL B4 Ple/2a/CO, & T8 2K, 1M
TE7E AT SRR ) Ple/2a/CO, INEEE T, R A 4.24 LT AR
T FE BRI B P IE A AL R R s s AR 11 R AT R AR R AL G )
Ple/2a/CO, ML I br il nl LAE Y, ARG e 2k ik ) SR 3 W WS s R I Ak 2 47
% 154.48 Ab, AR SET IS I 1) Jpk ey A P IR s tR A AL~ 7 4% 65.64 4b

M 12 Fraf LB, Mle (BI#4k 1e) $1=C—H 7F 3310 cm™ 1145 P 5h K
WSO AE 7S 43 AT BRI EESRAL 5 Ple/2a/CO, I LL AR RE b T 252 4 2k, 1Mo
FEAE AT B IRBE AL A Y Ple/2a/CO, L AMRICEE B, 76 1703 em™ AR BL T
—MREEFE C=0 M4iPe sl SR DL BRI RA =2 T HAR R A5
A RIEER WAV ER T 8T &t &5 ISR . N,N-—H
SR S5 WAPS A, R RGN T,

SR 6 A5 1M 78 o A SRR B RAL S i A E i 26 ] 13 s . A
13 ATLUEH, S AR RS YA R AT e v

PRSI AR AR B S T S, ARACK B I SE T SO F AN LR s

HEBIRIBR B, Fe AT AR TS AR W] IRl S S B R B A (0 52 S 84
P Al fifl, BWNCRSERE R S A W R EE 2 A
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2. MRHE BRI EL SR 1 i 2= 3 An A le 2R &1, HAREAE T ATk Ry N A
T 1~26 HPEHEE—MAEPIIEE]; Ry AR FELELT 27 ~ 29 AT E— AP
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_i | X | _i | IS l —i | X/‘>®7*
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WARALE
3. ARIEBCRIZR 1 8 2 Prik 7 o A SR RBESRAL M (F )46 Jrid, R AbAE
ERCECR N 3

(1) AEH AT, XU RE IR, A AL B A1 04 F
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(2) pisete)a, KA BIPTE b AT, CERTTEY), TRE
T, 75207 0 A AR BE R AL 5105

FITE BIUE BE BRI PAR [ g5 il Ao CIDD B

= R= (1)

FITE ) — i AR AR 1 G b T L o (DD o
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IR (1) TR PTIRRCh BRI BRIRAR . E A4 A, Ak, K
B, BUTEE . BUTEERN . BUTEEE . 1,5,7-=% 2% FF[4.4.01%8-5-05 . BER
Horpp) bR

7. MRIEBCRIZLK 3 JTih 7 o3 A FEIREERAC S Wbl 25 7k, JAribAE T

AIR (1) IR ER & BN XUH fig BB SR — s AR PR AR A LS )
I = 5 #4 0.05 ~ 5 mol/L.

8+ MRIEACRZLK 3 Prik 7 o3 A BEIRBERAL Sl o7k, JLArfibAE T

JIT I AL 0 AT 2 R UET RE TR SR BE IR FH IR 1 % ~ 40 %; JITIR )
FH 0 R e AT A R J FH &1 100 % ~ 1000 %

Oy MRHEBCRIZLK 3 JTik 7 o3 A FEIREERA S Wbl 25 7k, A bAE T
PR R R VIR E A 0~200°C, WAy 0.25 ~ 72 /Nt

10, ARFEBHNELK 3 Jridk 7 s A R BERAL S &7k, R ikAE T
JITIR 75 o3 A R BBE AL S IR 93 1 = 04l R ECh 1.00 ~ 2,00,
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