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Tertiary amines catalyzed the -hydroxyethylation reaction of
hydroquinone with ethylene carbonate
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Abstract : The catalytic performance of various tertiary amines in the synthesis of hydroquinone bis(8-hydroxyethyl)
ether (HQEE) from hydroquinone (HQ) and ethylene carbonate (EC) under solvent-free conditions was investigated.
Results show that the catalytic activity is closely related to the nucleophilicity of the tertiary amine.The tertiary amine
catalyst acts as a nucleophile attacking the methylene carbon atom in EC, promoting ring-opening of EC to form a
quaternary ammonium zwitterionic intermediate.The phenolic hydroxyl group of HQ then acts as a nucleophile attacking
the carbon atom linked to the quaternary ammonium cation. Among various aliphatic tertiary amines, steric hindrance of
the three substituents is the main factor affecting catalytic activity, with triethylamine ( TEA) exhibiting the highest
activity.For tertiary amines containing aryl groups, their catalytic activity is lower due to the combined effects of steric
hindrance and conjugation of the aromatic ring. Among cyclic tertiary amines, their nucleophilic properties are generally
superior to those of the chain-like TEA , benefiting from the constraints imposed by the ring structure. This study reveals
the key role of tertiary amine structure in determining its catalytic performance.

Key words: hydroquinone; ethylene carbonate; hydroxyethylation; nucleophilic catalysis

SR AL (B-F2 &%) Bk [ Hydroquinone bis (2 - M (K1, BELR B Rl FHEZRNE T T
hydroxyethyl) ether, fiFk HQEE ] F:32 Ji] F 2 4L 1 PRI T EO IR, 55 SBE R I
Yt SR ES (MDI) i —Fh P87 B 5 MDI HOQEE
512 BLEFRICATLRE , A AR5 | M i 3K 9 woalman
FE RS RIE SRS . AT, HQEE E@%ﬂ%ﬁiﬂﬂé%ﬁ oy LHRE A
4 SRR (I 1), SR 2 B B e
<HQ>%u 2~ LN ER, TE A2k B9 NaOH @z E}O\MD
K,CO, fA7E T AT 25 B s N il 4 HQEE (& 1, HO\/\OOO\/\

Bk A) B LR B R S 2 W A e L HEE
FRETEHLER R s B 48 2058 (EO ) B AR W1 R 1 b HQEE 8 4 412 /2

YEMEALT, LA HQ F EO Ry JEURLHAT 2 A% i s

B . 2026-01-09; 1& 5] H 1 :2026-03-05

BEEUWB L THAREIT WA S 175 T H (LI212410148035)

{EE® A EW(2000-) , B BiA+2E W55 15 S 4046 T, 1710034674@ qq.com; 2248 (1967-) , 5 - #0552  WF5 07 6] 4t (o fk 2 S4Ak @
I R A hjiang78@ hotmail.com,



2026 5 B

fREI =Y A L & EO A B R GBI 1 &4, B
EO Sy B Z M, T5 0415 0 10 22 4 Bl B i it 5 565 3
TR & W5 R F R A AR R R 4 i
(EC), %K J5 HQ 5 5 5 A7 4= B i) EC J b A B
HQEE (& 1,4k )" iz iy Bls J2 A KR
NH, 1 CO, DA Jz /b4 () 2 — mE Mo R &1 290 A

HQ 5 EC 2 i il % HQEE B A & 2 1L H
(F 1% D)7 RAEH KR CO, BlF=ia: i, 1
FLT EO,EC f# »5 FIIA 543514 36. 4°C il 160°C
EC TEABAE 385 DA Al A A R b iy 22 e Ml s, I
A EC HA Wk p v i bE ™ 4 IS A T 0% 57
A, WA HIET EO B4R, A i 2 ¥ 2 S bRl
Yt /b JHQEE 7= F8850 85, Ty H Y A B R 56
AP 8 Co, IRZ: 5 ik, cO, 5 EO K& i EC B
R T 27 EC ATRIA A & EALR EO” , 3
Tt EC ZEA NI AU S Tz e

EMFIEA YIS EC ¥ O3k R, fiE 1k
FI3E H R Na,CO,  K,CO, 80U T K G4k 45, HoAit
A0 RN AIL B B DA Ry S A A ) O T R R S
(ArOH) 4= W B S8 51 3 T (ArO ™), ArO™ #E I EC p
AN 3L e, 2E T AR B CO, SE B 3% & FE Ak I b
[ () 175 X F HQ W, HER R RO
pK,, =9.9 Fl pK, =12. 0, HFR P42 55, AL 7175 1k
HQ 75 %2 5 58 1) B 1 2% 14, i e A ) 2 B A7 AE T AL
EC WA REME , AR SO EAR VT A

-0
Base OAr

[ =0 8
—> A 0° 0 A 0/\/0 0 i. (1)
-H T r a.é +H* [OH

ArOH

TE EO 1744 i) Tt it | 22 e 50 1% fidk 1) T 34 o o
SIS AU (RN ) A A 70 1 53 A% A2 T A A JH i
2] T IE AP ER [ X (2) T, RN XF EO
I3 R Y R 0 S5 B SR R O B AR R
P T (zwitterion ) MK 3 (2) J1' ) itk Ab,
Menshutkin S J2& X 53 55 4% B I — A~ 2 47
T, 05 K RN 5 e 3k i Ak B BE L (b ol R R
TE Ry N AL T 5 57 50 5 8 1 It S s, RN
FEATETE AR | T 2 2 A 0 T S SR R T,
PEALTE PO T RN B R AN & Ry N (Bl
B, RN WEETE S BT Brensted Bk B AH ¢
PEAR 22

Co
,,~‘A 06 OH
. R’ ® R"0H " 2
R,N RsN\)\R, RN R O\J\R, (2)

JUE RN A B 1 AR X 45535, (HL 52 36 R — 4t
RN Al RGAEIL HQ 5 EC B S BRI, Ktk

E0EE . BUREC SR SR 2 \GEsE) p-R2 BRI - 125 -

M RN TT % 4L EC, EC 5 EO 4> T 45 My AR,
R,N A[GEAZIEI EC 20 7 B9 W 60 1, T
e e P AR [ 20 (3) ], B, E T
HELAHN RN Z5H 5 AL TERE M R, DA &
B HQ 5 EC M L IAL R LB, RN 43 F
I REE T A —XH 06 7, e RN RTE A
B I H 8 i o S s 5 4 Sy Ak . i
1k HQ 5 EC ) B- L 3AL I N T FH , RN 5
VER A A TR TG AL R 5 ArOH[ (1) |, 30
RN VR R SERARFIHET EC 431 rp 37 JERR I 15k
WAL EC[ 3 (3) ], I, RN F RS2 A 77 ik
SRR FRIR ARRTT
S E())Qo OAr

Y
: o \L ArOH [
R3N I 0)1\06 _Coz’ _RsN ol ( 3 )

1 ##5iF

1.1 4g§

DF-101S 4 P i in #4ms Ty e P 4%, 1L AR
BRI A5 F RS AT B2 F] 5 X -6 780 5 f g a5
%, b st ZE s AR A BR 2 F] ; ASCEND 400 MHz 14
REILAR DA, TR A 5 A A
1.2 ®#

HQ .EC .= Z M (TEA) , =1EHN & (TPA) . =1F
THE(TBA) N, N-Z— SR NE LM (DIPEA) | =Rk
(TBnA) N,N-—_HIEK % (DMBnA) N,N- 23
EHe (DEBnA) (N, N- — H £ 3£ 2 i ( DMCHA ) |
N,N-_ZFH B (DECHA) N, N- 3 3 F i
(DCHMA) . 1,4 - A W [2.2.2] 3¢ %%
(DABCO) \N,N'-—H JELWREE (DMPZ) | 1-H JLUR bE
(1-MP) /N7 H EEPUE (HMTA) (1,4,7-=H 5-
1,4,7- =R 2 T4 (TMTAN) N, N—— FF 3L e
(DMA) N ,N-ZZ 3R (DEA) (N, N- N5
A (DPA) [ 1,8- W —H & £ % (DMAN) (4-—H
FIENEBE (DMAP) N, N, N', N' -4 Fl 5& 2, — i
(TMEDA) N,N,N' ,N'-PU 2,3 2 —}& (TEEDA) |
N,N,N' ,N'-PUFI 3 —1 3-§ _Jie (TMPDA) N, N,
N',N'-PUH -1 ,4-T — iz (TMBDA) .N,N,N',N'-
PUFH -1 ,6-C —He (TMHDA) i F 3 = 20 = e
(PMDETA) 7N H 3 = Z )& MU (HMTETA) | = (2-
TR LK) e (Me,TREN) .

2 EWHIE
BOB T2 100 mL [RRBER , I ARE 1 1+



- 126 -

T PR E I IC SR TR, L) EC (0. 084 mol,
7.40 g) HQ(0. 04 mol,4.40 g) F1 1.0 mol% 1L 7
(T HQ) KA AF] 100 mL BB , FRE
O SN B BT, L TR I RE T e 2
i), FF IS AT, 2SIV R R T & 80 ~
90°C i, RN EC a1k, BB F R i, R
FHHEAKEE IRAE CO, BERIH A (T « HEZKOfR P ke ity
1 NaHCO, 7KW ) . AkZ T+, LAHRR AT NaHCO,
ARV W T 3O AR g R HE A — % A
NaHCO, /KW P AR, 2440 F1 NaHCO, /K%
WA PR L I, S W A W, T S v A 2 i
I 22 W ABE AN T IS PO 2 I R T 9 i
R RN S B A AR A S IS S5 R Al T M
iR

SR P 2R 2 5 0 R0 REL ™ Sl 6 AT B 45 . K
2.00 g ML=, A 10 mlL 5247550 (IR o He =
4.0) AR, B IRV EGS & Ik 100°C T 2
h JEA5 B E 45 & FREDJF TR A ek, &
g5 7 O S 103 ~ 106°C ( C R {102 ~
106°C ) '*") | "HNMR (400 MHz,DMSO-d,) ,5:6. 85
(s,4H,—C,H,—),4.85(s,2H,—OH),3.91 (t,
4H,—CH,—),3.68(1,4H,—CH,—) ,

3 ZR5itE

3.1 $ERARA LIRS

A RN Ak S5 7 S50 193 72 0 AR AL, D)
AT PR B A RN BYBEE Mm% 1 %
pK e B 1028 RN 454 HYRE 7GR 7R B35
PEBRGER, MR 1 RSB T LLE ), B4R TEA |
TPA [ TBA F1 DIPEA ()6 £ AH 3T, {5 FHC A 4k 2 1
IR A 2250k, R 2 DIPEA | Him 58 B2 mg v T iy
3 F BB E] A 128 min HLF5 A B 45 57 5
EC 11 56 46 B CHL™ Sl 120%) o X 136 B
RN HREMR S T 2 O H B0 /E T, s L
NG EC IEAEALE, X PR A RN R,
DMBnA [ # 1L 76 % = T DEBnA 1 TBnA, H
TBnA W25 [ B , T BOL R AZ 855, KO0 B
B35 207 min WARAENZE F= 6, X F & O
) RyN > 15, DMCHA 4 {635 1 = T DECHA F
DCHMA , B HESE T 2 FNER O 3 (R 23 6] 437 B 38 7 S
3 DECHA 1 DCHMA SEARZPEREAL

B2 25 1 T 8 R BUR i fb HQ 5 EC N /Y
CO, BElsh Izt Zext b, MK 2(a) AT & i, XTFR
(1 3 FhAEIR RN MO MEAL TG P )T 8 . TEASTPA ~

A AL T

55 46 HIBT 1

R1SERBBRIOELERE"Y

B pKype? fiﬁjﬁjl‘ﬁl/ Eéﬁ%f% Gyt
min W/ % J 1/ C

TEA 10. 65 78 90.5 103.0~106. 3
TPA 10. 65 104 86.0 101.7~105.0
TBA 10. 89 113 86.0 103.0~105.7
DIPEA 10.95 128 — —
DMBnA 9.00 36 87.0 102.7~105.9
DEBnA 9.50 88 71.5 102.6~105.7
TBnA 7. 44 207 — —
DMCHA  10.72 63 92.0 103. 4~105.7
DECHA — 128 73.0 102.7~105.5
DCHMA — 140 81.0 102.5~105.6

ORI HQ (0. 04 mol) ; EC/ZHQ =2. 10 ( BE/R [b) s Ak
FIA L (FET HQ) 1. 0 mol% ; IR  170°C , @pKyy+ i1k
Ry N(FLHERR ) 7 25°C /K R R AR 5 6 B K, Bl vt 420

TBA, XJ&:F A T AR T 43,
F3 TPA F1 TBA 19 2% #% PE % (K, DIPEA JRFR
Hiinig B8, {H 437 v g A~ 55 9 3k 56 A 1) A7 AE F: 3
23 (A BHER R, il K B ARR T HE A% %, AL 2(b)
AT A, TEA M fEfL TG I & T DIPEA, M
B 2(c) ] & H, & 71 3 0 BURE A A0 3% M T R
DMBnA>DEBnA>>TBnA . %5 87 35 1 BUKe K 336,
T £ A 3 A AR LE T 3K, [ K DMBnA (3%
HAEEALT DEBnA, TBnA H T5A 3 A, H
23[R, PR TBnA FOHEILTG PERAR . &1 2(d)

1800

1600} /-Jfrfi’f—z ——3

- A

= 1400} L
= 1200} .
% 1000, /{ <
& 800} /
¥ 600} //
S aoo} /‘

200f A

0 ——5 30 60 80 100 120
B} [8) /min
|—TEA ;2—TBA ; 3—TPA
(a) BB Ry N BOMEALIH1E

1800
., 1600} o —1
£ 1400} -~
3 1200} ~
# 1000} ¥
& soof
¥, 6ool ” 2
S 00} A

200}

0 20 40 60 80 100
B} [8) / min
1—TEA ;2—DIPEA

(b)TEA 5 DIPEA FOAEALIE 1



2026 5 B

1800
1600} . S R
E 1400} .
,@_1200-
# 1000}
& 800}
%E sof /S
S 400F £
200f £
ol

,./-3

——

10 20 30 40 50 60 70 80 90 100
B} ) /min

1—TBnA ;2—DMBnA ;3—DEBnA
(o) & WAL BURE AL 17 Ak

20 40 60 80 100
I} 18] /min

1—DMCHA ;2—DCHMA ;3—DECHA
(d) B TR C LR R AL I M
K2 kA eEfd HQ 5 EC M8
CO, Bk oh 7y 5 i %%

AL, & PO SRR 15 T8 : DMCHA >
DECHA =~DCHMA , X} % B FR O 3% (0 BURE K 136, B
FCIEMIEA R B LR, R FE DMCHA 15 #%
P T DECHA
3.2 FERERAELELE

2 T e R ORI i A Ak MR BE X L R
o X T E AR AU R U, DMA | DEA #1 DPA 1)
AL PEREIIIR ZE  EC IFE AL AL, 19 A 2 45 i ™
fb o IR ORI 2 [ A B A K, 53— T, AU
T H X 5 AR S T s sk, DT ARG T AU
R TEE, SECT ORI, NE 31
CO, Bl sh J12E T &, = WAL 16 )7
4 :DMA>>DEA>DPA , 3 & B £, FE AP 5 1) 3 A1 4
FRLE 2K 22 | 25 (Al BN B IR T DEA Al

1200

1

=

—

§§§§.§

"

-

CO, B / mI.

P > —® 3.

A =

0 10 20 30 40 50 60 70 80 90 l(X) 110 120130140150160
i 8] / min

1—DMA ;2—DEA ;3—DPA
3 g R bR B CO,
B ) F W 4

FIZF  RELSEE SRR 2 IGEEN B- R IERN - 127 -

DPA 54

DMAN JRFR“ BT F R4, B2 DO & m, B
S BB BE (pK oy, = 12.0) FIALAR (R 32 R 1
R 15 AR AR T - PN P 3 A AR AR P SR A
PERUR T 2828 04 2 8] 407 BEL AR, AN AL B Ry, Pk,
DMAN [Pk i B HLEE R AR (1) A& (3)
JREI DMAN 74k HQ 1A 215k EC, DMAN Ay f#
AR RE— 8, 15 2 A 245 & 7 o 200 B2 B AR L EE 45 b I
FRAR(E2),

JSAE DMAP BB 58 B2 48 55 (pKyye = 9. 7) , Bl P
. F TEA (pKyy. =10. 65) (HHARIEYEREL T TEA,
PR IR ik 96. 0% (2 2) . DMAP J& T35
REMEAR SR AL, LSRR IR T AN S 1 e i
TR T, T M RE R i /R T, AR (4) 1
PRI E W I A U T I LA
WE P ) R0 B R AT (RIS TR 3 v ) 2601
B IEEE A oA &8 B e Jt - Rl {45 L PIOKT H )
ARFE ], 23 [ o7 B3 /N, B e DMAP EL A % 5% 119 5%
tk, IWE 4 1 CO, B sl J12# i e nl & i,
DMAP PHEAIE U] 5 T TEA, FFRUCIESE T AU%
AL HQ 5 EC M8 & FE A N 55 BUR A 16 7] A Bk
PETCOC, i 5 HTE AL EC 3R B’J%ﬁ MBI

N é
) )>=0"H-OAr — 0 OAr
Q - %) [4’>§\7 —lj)XOJ\OH co. O (a)
oN, e -DMAP N,y
F2 FEMBRAELERE
2 g A/ g2 T4k
et Al Koy SV 5[] EES A
min R/ % 15 55./°C
DMA 5.10 134 — —
DEA 6. 60 155 — —
DPA 8. 14 155 — —
DMAN 12. 00 52 58.0 100.0~104.0
DMAP 9.70 59 96. 0 103.4~105.4
1800
1600} e
-
% 10001
& 800 2
# 600} 7
g aop =
200F ==

0 10 20 30 40 50 60 70 80 90

B} ] / min

1—DMAP (pKyy+ =9. 7) ;2—TEA ( pKpy+ = 10. 65)

Bl 4 TEA #1 DMAP 11k 55 Bk CO, 3 /1 %

i % 3t b



- 128 - A AL T

3.3 INRABRMOEILIERE

DABCO .DMPZ F1 TMTAN 5858 AHIT (£ 3) ,
18 = F R R T TEA, 3% 3 RPERIRUE 1945
TANERF W H A RN (1) AR AR
AR R0, AR 3 YSEIR B T & Y, DABCO |
DMPZ F1 TMTAN F9#EfLPEREIL T TEA, REAR, =
HWERZMEEALT TEA, 76 TEA 20 7,3 1~ H
TR Y 2 36 2 /0 AN X RUR T B IO, T X AR
BT 5 115 TEA BB EREIR, M,
IAARAS 4 B 5 ) (5 75 Z80 5 1) BB B 1) 5 i
R FHA FX SR ], A5 28 T IR Y 5
BEEF REJE DABCO BT E5H (K 5) , IR T
(AR X 25 5 230, X R 80031 1) SR A R
w2 OE 6 (1 CO, B feE M X el E
DABCO .DMPZ il TMTAN A9 4 Ak 35 P AH T, (H =
F A TS PR T TEA . 3X PR — WIE 52, Bk
R AT ) A A 3 R 5 R SR A MR B DA OG5
Tl T

*3 IORBERMEL R

55 46 HIBT 1

i, 1-MP A TG P & T TEA , R4E TEA 5,
PESR BEBE = T 1-MP,

—
00
I

170 24— —v—a* >34
A omw, >
= 19 N 5
£ 14 Aol ¥ -
\g -~ *
o -
‘w-]] oy *
) 100 A .
ﬁ 90 y 4 *
80 my &
BT P
~ 6 _ -
S 9 Pl
S 400F ”o ¥
300F 4+
200F s
1

10 20 30 40 50 60 70 80 90
it /8] /min

1—TMTAN;2—DMPZ;3—1-MP ;4—DABCO ; 5—TEA

K6 EokA A TEA 1 1k 25 B CO,

o 7 %l &t

3.4 SESRMELERE

TMEDA 1 TEEDA Z5 ¥4, H AN i A4~ E R
F L EUR S 2 3o L 25, H TEEDA 1 i
PERFE R T TMEDA . SR 1M, TMEDA ()4 £k 4 i &
FHTF TEEDA, X ] A& 7 # CO, Bl 5h J1 2 il
LB EN, ORI KRB B ELILHA R, 23 ]
PEBHAN T2 TMEDA FSERZ4FMEL T TEEDA, %
4 SRR HA Y 22 W 3L 22 e i fE AL Pk RE X B,
TMHDA A5 25 5 7™ dl IR AT 3k 96. 0% , 545 iy
A A ] 104. 2 ~106. 6°C

4 SHRESEOELELE

s SR, B S EL S
fEAE PKpy+ . L
min W/ % i/ C

DABCO 8. 82 56 81.0 102.5~105. 4
DMPZ 8.54 60 84.0 102.0~104. 5
TMTAN 8.70 56 96.5 102.6~104.7
HMTA 5.20 120 74.0 101.2~105.9
1-MP 10. 08 72 89.5 103.0~106.2

K5 DABCO ¥ %4k &4

HMTA J&—FIX R 0 2L 4 MIE S5 7)1 BRBR AL
Jie | A0 T HAT SR AR I PR (R T R
B2 R S REL S5 ™ i S AR, B S
FE R, HEN HMTA 351k EC A i 2 4%
PItER FRUE PR 22, v RE 2 & E 2K Delepine 2
W43 S >

1-MP & —Fp i R T PR B, TRIRE, 32
TREEF BRI, U7 L (0 AR X 5 25 ) 4
T, B 0 JE RN T 1-MP 9 A2 2
T TEA, MK 6 () CO, Bl sh 127 i £k v 0

; SRRt AR EER
it pKpy+ ) L
min YR/ % Y5 15/°C
TMEDA 9.15 35.17 87.0 103. 6~106. 5
TEEDA 10. 80 59.10 83.0 102.2~105.7
TMPDA 9.80 50. 48 9.5 103. 6~ 106. 4
TMBDA 10. 30 38.05 94.0 103.1~105.9
TMHDA 9.80 51.25 96.0 104.2~106. 6
PMDETA 8.84 48.13 87.0 103.2~105.6
HMTETA  8.83 50. 05 92.0 102.7~104.9
Me6TREN 8.99 32.23 93.5 103.5~106.0
1800
1600} - 1 oo o2
'E 1400} .
& 1200}
1000}
§ 800}
% 600}
< 400
200}
0" =620 30 40 50 60 70

B /8] /min
1—TMEDA ;2—TEEDA
K7 TMEDA 5 TEEDA &k 5 J # #% CO,
B A %l BT



2026 £S5 B T . RESEE SRR 2 IGEE0Y B-RIBER N - 129 -
3.5 fEXRREHIE 35K 2. 60 ppm 5 4.48 ppm. SR, —F 1E 90°C

TE RN fEAL AT J% BRI 5 1% 1Y Morita—Baylis—
Hillman( MBH) JZ i i, Z 4 & h ) B ik i+ @ F
R AL, TN U R TR R Bk Rk IR R T
“RETRRYEN, ., I, RN XF £ 4 3 b B8 ik R 7 1K)
R YUE RS AH AR R (5) B, RN
SEAZ I ML) 55 R 7% 2 2= B P YR B ¥ (zwitterionic )
RICTEZ NS

soft site  hard site

L Lor 0 :
: ‘/Y He 7 H i
RN 0 . O _rcuo R')j)kOR (5)
_R'CHO _ .
° RH,N WREGE RN

soft site

T8 EC 43 A7 A DI R IR P 7, v 37 H 5k
B S T 30 B, T BR S T < B R
PERL, 250 T MBH KU, RN X EC HrlE B g 5
R, (45 EC FF IS 3 x4 7 1 B v ] R [ =X
(6)1.

hard site w soft site )
. 0 RN
soft site [ o 3

o BT

RN
(6)
A,

LRI () 258 5 AL P RE I T 5T, R R
BUHEAEAL HQ 5 EC A9 & B4k S A AL T6 1 5
HBEPETC G, 5 R VIS, RN Gk EC
B EE HQ ., #EIA M HLEL AP 8 iR, EC
(A (E AR S RN A HL 5505301 4 4. 81 1 89. 78, J& T ik
WP, 6 HQ W figAe o deam '™ . ksh, HQ H
13 2 L 0T F- RV R 0 B ik 1 1) B f P 7% 22 ()
B IRV A T RN X SRRk )5
b,

co 0
2 [/Eo + ArOH
RN

[OAr 3 Y 1

f[z>=o- H-OAr

H TN Co N A
RN 1 0Ar
\/ [0>=o H-0A

B8 REHLERER

HUESE RN T EC A9 25 8% 7 38 1 AL
KA EE K EC FI DABCO 7E 90°C I 0.5 h MR
BT THNMR K (&1 9) . AL 9(a) FIIAL 9
(b) A LLE 1, DABCO 5 EC () AL 2A 07 58

N AR "HNMR 3885 R R0 B T4 KX
N EC 5 DABCO FUFFEIESN 38 BT 4 43
SR, b a A1 b PRALRRELE )R T EC RS
(9 AN FR R T ¢ T A LR E I UE T 2 e 1
PEES TR RS A L[ B 9(e) ]

8.58.07.57.06.56.05.55.04.54.03.53.02.52.0
f1/ppm

(a) DABCO

/ppm
(b)EC

DABCO/EC (% FE/R 1£),90C,0.5 h 4 11400

a

o_ 0O 1
I I h DMSO 11000
N N—% 1800
\__/ o 260 ppm 1600
d e bl | RERIMDABCO 400
4a8ppu’ | a| |

RERMEC| |

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

757.06.56.05.55.04.54.03.53.02.52.01.51.0 0.50.0 -0.5
f1/ppm

(¢) % EEJR EC 5 DABCO K=

B9 'HNMR ¥ &

4 it

KH EC RECREXT HQ AT B—F2 2 AL 5 )
7% HQEE HA7 24 L) R # Ve f 8 (9 O e, 4 31158
FIIEFN A, SR, X512 58 4 Ak S5 3 ML B 8
AT B AL 3 DA A B Ak B N T 1L HQ
Ty A B R B AR D s AR R E I EC T
TP FF B 1 5 7 LB A 1 R b 30 2o X 45 PR
i Sy AR RER AR bl TP TR S g '
FEARAE ) I A A 35 Ak HQ AR B 4 07 2 T A AL
i, TR EAZ I BC A B R SR T, T
1L EC 43 FIF L R 2 s Wt i 1 v i) Ak



- 130 -

(1]

(2]

(3]

[4

[l

[s

[

(6]

(7]

(8]

(9]

[10]

[12]

[14]

[15]

S 3k

Clements J H. Reactive applications of cyclic alkylene carbonates
[ J].Industrial & Engineering Chemistry Research,2003,42(4) .
663-674.

Li D H,Lu Y, Zhan L, et al.Synthesis, structure , properties , and ap-
plications of fluorinated polyurethane[ J ].Polymers,2024,16(7) :
959.

Yang W G, Xia P F, Wong M S. Highly ordered assembly of -
stacked distyrylbenzenes by oligoadenines [ J ]. Organic Letters,
2010,12(18) :4018-4021.

Ishikawa H, Uemura N, Taira R, et al. A new class of flavonoids
bearing macrocyclic polyethers by stereoselective photochemical cy-
cloaddition reaction[ J].Tetrahedron,2019,75(29) :3911-3916.
WAL TR ST BEA BRA Rl —Fh i S5 a0 28 — i — ¥ L SRk
7775 :CN 113024683A[ P].2021-08-24

Lin H Y,Dai S A.One-pot alkoxylation of phenols with urea and 1,
2-glycols[ J ]. Journal of the Chinese Chemical Society, 2010, 57
(2):167-173.

Huang C C,Chen Y F,Suen S Y et al.Synthesis and evaluation of
alkoxylated-ether diols of hydroquinone with different chain-lengths
as extenders in segmented polyurethanes [ J]. Journal of Polymer
Research,2015,22.1-11.

Trapasso G, Arcicd F.Organic carbonates as green media; From la-
boratory syntheses to industrial applications[ J].Green Chemistry,
2025,27(24) :6925-6966.

Moringa S, Mori Y, Kawauchi T, et al.Biguanide hydroiodide as effi-
cient, metal-free catalyst for synthesis of cyclic carbonates from CO,
and epoxides under mild conditions and its application to synthesis
of polymer bearing cyclic carbonate moiety[ J].Journal of Polymer
Science ,2025,63(13) :2707-2717.

Liu H,Chang X L, Yan T,et al.Research progress in catalytic con-
version of CO, and epoxides based on ionic liquids to cyclic car-
bonates[ J ].Nano Energy,2025,135:110596.

Rollin P, Soares L K, Barcellos A M, et al.Five-membered cyclic
carbonates : Versatility for applications in organic synthesis, pharma-
ceutical ,and materials sciences [ J ]. Applied Sciences, 2021, 11
(11):5024.

Kao S C,Lin Y C,Ryu I H.Revisiting hydroxyalkylation of phenols
with cyclic carbonates[ J ].Advanced Synthesis & Catalysis, 2019,
361(15) :3639-3644.

Wang Y,Wang Y, Li X, et al.Etherification of biobased resveratrol
with ethylene carbonate and its crosslinked polymethacrylates[ J].
Materials Chemistry and Physics,2024,316.:129121.

Verbeke R, Linden G M, Rocker J, et al.The pivotal influence of
water on the epoxide ring-opening polymerization by tertiary amines
[ J].European Polymer Journal ,2025,232:113950.

Bakhtin S,Shved E,Bespal’KO Y, et al.Behaviour modelling of or-

LA AL T

[16]

[17]

(18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

55 46 HIBT 1

ganic bases in the oxyalkylation reaction of proton-containing nu-
cleophiles [ J ]. Progress in Reaction Kinetics and Mechanism,
2018,43(2) :121-135.

Bakhtin S, Bespal’KO Y, Shved E. Catalytic activity of tertiary a-
mines with antisymbatic change of basic and nucleophilic properties
in the chloroxypropylation reaction of acetic acid[ J].Reaction Ki-
netics, Mechanisms and Catalysis,2016,119(1) :139-148.

Belotti M, Hurtad C,Kelly S, et al.Toward the electrostatic catalysis
of nucleophilic substitutions: A surface chemistry study of the men-
shutkin reaction[ J].Langmuir,2024,40(50) :26633-26639.
Ammer ], Baidya M, Kobayashi S, et al. Nucleophilic reactivities of
tertiary alkylamines [ J ]. Journal of Physical Organic Chemistry,
2010,23(11) :1029-1035.

Jean-D’Amour K T, Al-Mughaid H et al.Synthesis of new cores and
their use in the preparation of polyester dendrimers[ J].Tetrahed-
ron,2010,66(50) :9602-9609.

Tshepelevitsh S, Kiitt A, Lokov M, et al.On the basicity of organic
bases in different media[ J].European Journal of Organic Chemis-
try,2019,2019(40) :6735-6748.

Chakraborty N, Mitra A K.The versatility of DABCO as a reagent in
organic synthesis: A review|[ J ].Organic & Biomolecular Chemistry,
2023,21(34) :6830-6880.

Faizan M ,Pawar R.DABCO as a potential catalyst for the CO, fixa-
tion; A density functional theory and ab initio molecular dynamics
study[ J . Journal of Physical Organic Chemistry, 2022,35(1):
e4284.

Blazzevié N, Kolbah D, Belin B, et al. Hexamethylenetetramine, a
versatile reagent in organic synthesis[ J].Synthesis, 1979, (3) :161-
176.

Maneesha M, Haritha S H, Aneeja T, et al. Recent progress and
prospects in the organocatalytic Morita-Baylis-Hillman reaction[ J].
RSC Advances,2024,14(21) ;:14949-14963.

Santos H,Zeoly L. A, Rodrigues Jr M T, et al.Recent advances in
catalytic systems for the mechanistically complex morita-baylis-hill-
man reaction| J].ACS Catalysis,2023,13(6) :3864-3895.

Seumer J, Kirschner S H J, Brgndsted N M, et al. Computational
evolution of new catalysts for the Morita-Baylis-Hillman reaction
[J]. Angewandte Chemie International Edition, 2023, 62 ( 18):
€202218565.

Gajurel S, Bhattacharjee S,Dam B.Recent advances in heterogene-
ous catalysts for the Morita-Baylis-Hillman ( MBH) reaction[ J].
Chemistry Select,2025,10(36) :e03253.

Nyquist R A, Settineri S E.Infrared study of ethylene carbonate in
various solvents and solvent systems [ J]. Applied Spectroscopy,
1991,45(7) :1075-1084.

Lee Y T.Hydrogen bond effect on the Raman spectrum of liquid
ethylene carbonate [ J ]. Journal of Raman Spectroscopy, 1997, 28
(11).833-838.H



