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Supramolecular Assemblies Based on Intramolecular Three-Center
Hydrogen Bond and their Applications

Pei, Qiang™ Ding, Aixiang Wu, Jinjin
(College of Chemistry and Chemical Engineering, Xinyang Normal University, Xinyang, Henan 464000)

Abstract The intramolecular three-center hydrogen bond is regarded as an efficient and reliable means to control molecular
conformation, which can induce linear molecules to form specific conformations (folding, helix, expansion, zigzag, etc.). In
this paper, the research progress on supramolecular assemblies based on different types of intramolecular three-center
hydrogen bond is summarized in detail according to the kinds of hydrogen bonding atoms, such as O+-*H:--O, S-+H-+-X (X=
N, O), N--*H:=*X (X=N, O), F:*H:**X (X=F, O, N), and so on. More specifically, the synthesis of supramolecular
assemblies is elaborated, including macrocyclic compounds, foldamers, porous helical compounds and molecular duplexes.
Furthermore, their applications in promoting organic reactions, molecular recognition, transmembrane channels, molecular
machines, soft materials are introduced. It is anticipated that this review can provide a useful reference for the synthesis and
applications of the three-center hydrogel bond-based supramolecular assemblies.

Keywords intramolecular three-center hydrogen bond; supramolecular self-assembly; structure design; conformation con-
trol; application
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Figure 1 Bonding patterns of hydrogen bond: two-center hy- 5 (0 kal/mol) 5a (11.06 kal/mol)

drogen bond (1), three-center hydrogen bond (2 and 3), and four-
center hydrogen bond (4)
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Figure 2 (a) Structures of amide 5 bearing intramolecular three-
center hydrogen bond and it’s isomers Sa~35¢, and (b) structures
of intramolecular two-center hydrogen bonded amides 6 and 7
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Figure 3 Different types of intramolecular three-center hydrogen bonds
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24a: R" = CH,CH,0C(CHj3);; R?= CH,4
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24b: R' = CHj;; R? = (CH,CH,0);CH;

25a: R' = CH,CH,OC(CH,); R2= CH,
25b: R' = CH;; R? = (CH,CH,0);CH,

R= g\/\o/\)\

26a: n=1; X = CHg; Y = NHCH;
26b: n=2; X =CHgs; Y = NHCH;
26¢: n = 3; X=CHjs; Y = NHCH;
26d: n =4; X=CHg; Y = NHCH;
26e: n = 4; X = OCH,Ph;

Y =0O-t-Bu
26f:n=4; X=CF3;Y=0-tBu
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Figure 5 Structures of aromatic oligoamide foldamers 24~26
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and 28
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Figure 7 Structures of compounds 29~31
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Figure 8 Structures of compounds 32~35
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Figure 11 Aromatic oligoamide foldamers induced by the F+:-H-:-F type intramolecular three-center hydrogen bond
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Figure 12 Foldamers based on the F+-*H-*F type intramolecular three-center hydrogen bond formed by C—H

LK T 3 SR e A 3 e 4% ] B B P T4 14 L AT T
BRI R, (85 Ja— P ARl A B KL B R, 5
SRR A i S N R AE A3 1A]_EAH A, ATt
RIFGEH 77

3% SR A5 B oy 7 9 = oD S RE S S e M 4y
TR E I3 B SRR RN SR 1, B S kBT IR
H M 205 P = e SRR 2 I 15 00 01 e R
SRS, BUJE, RS O A2 BURT TS SR, AT
=G E BN S AT, ATE T AR FERK
W, IS TS 0T B AL . R
MEWE K5 R4 T BT =0 SR R R 1 R
i, IXEERIA I ) T R AR P T R, R
A mem HERRL SR VA RIRONL S YA SR AR B
TER, - DAHATE PR . GUKE . 9Kk Mm%
E¥NCES i< S iE
22.1 O-+H-O#

2004 4, RIS OI7ER) AR AL ke AR HUR K )
H BN 4,6- — W IE-1,3- 2K T i B AR L AR
ORI B BAR R IR LR, SRR EY) 43 197

Chin. J. Org. Chem. 2021, 41, 105~125

© 2021 Chinese Chemical Society & SIOC, CAS

RWEWIN(—20 C, F=EEL 80%). EEFINN, 7
TR =LA E e R, BRE A S R B
), AR ATAERN E RIS i R, et s
RUBIR (P 13). SRS 0w b A A LER AT TR
WFFE, RILER TP = O S BRI SR B 2 B PR
HAEF AN, A R IR S R AL BN A 9%, 1K Fh
FRIATEAERHE . AT (8, I RS % 51 NGB
PR 1. e, ZE RS 0 id & BE L A 2Rk
IR A BRI AR 1) 5 # AT DA AR LR AT .

o A SEPVRIF R BRI ik, DL 3-Tg3k-2-F ok
R s G R, Slkh. I8, K. 4E5%
N, A AR B TR S B RIR 44a(f] 13), =%
N 62%. (EALT RN OHe+O B = rrp S B A R ]
T, WHERRBRE R NG FiIg. bE, 9
e i SE USSR AN () S 4 i O 2k vk 3 R R L R A AR R
FRAEEL, fE0 TR =R oER MG 3T, —H
TR R T Z L FLIRKIE 44b~44h(I&] 13).

TERIHA T B RS & W1 O---H---0 Blor1 N =
HD SRR TR R HIE RS, B8 W R 4

http://sioc-journal.cn/ 111



BT SR EHR

44a:R'=R?=R*=R*=R°=H
44b:R' =R?2=R%=R*=R®= 0CgHy;
44c:R'=R?=R®=R*=0CgH,7; R°=H
44d:R'=R?=R*=0CgH;7; R®=R®=H
R? 44e:R'=R?=R3=0CgH;7; R*=R°=H
44f: R'=R?=R*=H; R®=R% = OCgHy;
44g: R' =R?=R®=H; R* = R® = OCgHy;
44h: R'=R2=R3=R*=H; R® = OCgHy;

43a: R = —n-CgH47; 43b: R = —(CH,)3;C0O,CH,CH3
43c: R =—(CH,CH,0)3CH3

B 13 NEIGEG IR 43 1R I5EEI R 44 458

Figure 13  Structures of hexameric arylamide macrocycles 43 and pentameric arylamide macrocycles 44

46a: R' = sz\/k/ iR?=Bn
46b: R = s‘s\/?\o/\)\ :R2=Bn
46c:R' = sss\/k/ ; R? = CHj
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S S !
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Figure 15 Macrocycles based on the N--*H:-X (X=N, O)
typed intramolecular three-center hydrogen bond
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Figure 18 Extended structures induced by intramolecular three-center hydrogen bond
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