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Figure 1 Hydrogen bond between anion and cation in [BMIm][CI]
(color online).
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Figure 2 Hydrogen bond networks in EAN (a) and water (b).
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Figure 3 Low-frequency vibrational FTIR spectra of EAN, PAN, and
DMAN measured at 353 K [11].
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Figure 4 Measured low-frequency vibrational FTIR spectra of
DMAN (adapted from Ref. [11]).
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Figure 5 Hydrogen-bonded “zigzag” chain motif of [EMIm][CI]
(color online).
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Figure 6 Hydrogen bonds and AEHB in morpholinium hydrogen
maleate ([Mor][HMal]) [31] (Red indicates oxygen atoms, grey
indicates carbon atoms, blue indicates nitrogen atoms, white indicates
hydrogen atoms, and the dotted line indicates hydrogen bond or
antistatic hydrogen bond) (color online).
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Figure 7 Hydrogen bonding modes of [HO-EtMIm][OTf] with

methanol (a) and 1,5-pentanediol (b); (c) dehydrative etherification of
alcohols over [HO-EtMIm][OTf] (color online).
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OAc (color online).
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Figure 11 Thiourea ionic liquid catalysts (color online).
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Figure 14 Reaction mechanism of activating methanol and PO by
ionic liquid hydrogen bonding (color online).

o
0 0 [BMIm][OAC] )N
U + A JBMImiIOAd R_@_N o
T 5 : L
a c 2

b

Bl 15 [BMIm][OAc]fi Y 75 55 2 2= FF IR R 5 3 A AL W A Bk
A

Figure 15 [BMIm][OAc]-catalyzed reaction of arylcarbamates with
epoxides.

PRI IEAL IR B I CTE b 1874, i, 7
T A R 7.

3.3 BTSSR R RACNE R A3 R

-1 JE T R - 3 - FF R K k= 3 I R 3R [S O H-
BMIm][OTf] 5 BB E VA B, TRA TR A
. TEA TV b AR BH S R R A T HS R
ZkBE B C-O-CHIOTE A B & T O-CHE, 1M I
H P[0T 1 FS A — B C-O-CH/NC L HE R
S, O T ERERORISEAZ IS, T T EUIE Wi mEER
1k, SEELNR DT RS AY & P PR 52 90 il S T, HE SR TR A,
W, FEREIFE S — A ERIRER(E 7). TRz, [SO;-
H-BMIm][OT ] 1b 35 PE AR T 1% S 11 & Js 18 4k 771
Fe(OTh);. HIT & FHRIAS KM 7E A FIE, SR
0 R S N R N PR B TR AN B, TR
pEBONTRENR 1= s e T 7 R Tt ) N Q- 2 N o
&b, [SO;H-BMIm][OTS] A K 4F [ 4 53 14 A4

N

O N

i -Q [BMIm][OAC] \,o\g/n.@
) A

[®)
o

O@

\
\
\

Bl 16 [BMIm][OAc]iEfL T R E JE P IR LB MIFF I be i)
SR BIATLER (P 28 R &)

Figure 16 Reaction mechanism of ethyl phenylcarbamate with
propylene oxide catalyzed by [BMIm][OAc] (color online).
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(¥ S MIATLEE AT RE RN, 278 73 FE 28 5L B -FH 85 1
HESRe DA

3.5 BTk SR A Michael il R B

ChakrabortiZs 23 T B T- A [BMIm][MeSO,]
BRI Sa, BAMIAIERIEAL A DI B A& -1 R
(aza-Michael) b, ABATTHE H 25 0 A4 sk S04
R H 7 - L 7 AH ELAE 5 R S 3 - T AR 43+ 2H 2%
(KE19), AL RBIEAT. o, BAVHLFIERIE H &5 1R Ak
MEIR 1) C2-HA5 B FL O IA] T s A BT SR s Ak, I
BT RAR B B T O & H R s A B i AT SR A% 0
by BREER b 22U 55 R O [A] ] J o faf AH L
ER; B ENRIHIO 7 5 0K IR 25U 7 2 [ B

662

CqHo
Ar—0. N
0o |\ H—(@]
[BMIm][MeSO4] A NS,
AN, * PhoNH, —>[ PhEON""""® 0

A %
PH 1.8 S ope
Ar = CgHg-4-OCH,Ph
Ph H, ,Phl
0 HN’ o N-y
—_—
Ar Ph AT A"pp
Bl 19 [BMIm][MeSO, ]I 44 & - 18 5 /R I L
pijki

Figure 19 Mechanism of aza-Michael reaction catalyzed by [BMIm]-
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Figure 20 Transition state structure of the thiol-ene addition catalyzed
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Hydrogen bonding on ionic liquid reaction systems
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Abstract: Ionic liquids are a kind of low-temperature molten salts composed of organic cations and inorganic/organic
anions, with excellent functional designability. Hydrogen bonding exists widely in ionic liquid systems, and shows
unique features due to the influence of electrostatic interaction. Therefore, the ionic liquids that can form hydrogen bond
have been widely applied in chemical reactions. On the one hand, they can catalyze chemical reactions via hydrogen
bonding, affording a series of green reaction routes to chemicals under metal-free conditions; on the other hand, they can
regulate the reaction selectivity to produce the desired chemical in high yields. This article summarizes the advances on
hydrogen bonding in ionic liquid reaction systems and its applications in chemical reactions in recent years. The
development prospect is also discussed.
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