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Recent Advances in lonic Transfer Reactions

Li, Luomo Yang, Xiaohui*
(Key Laboratory of Medical Molecule Science and Pharmaceutics Engineering, Ministry of Industry and Information
Technology, Advanced Research Institute of Multidisciplinary Science & School of Chemistry and Chemical
Engineering, Beijing Institute of Technology, Beijing 100081)

Abstract In recent years, a series of novel organic reactions, named “ionic transfer reaction”, has received much attention.
This kind of reaction has a characteristic mechanism and avoids the use of inflammable, explosive, highly toxic and other dif-
ficult to operate reagents. It provides a new powerful tool for transfer functionalizations of unsaturated compounds, such as
transfer hydrosilylations, transfer hydrogenations, transfer hydrohalogenations, and transfer hydrocyanations. Herein, the
recent progress of ionic transfer reactions and related mechanisms are summarized. Furthermore, the future developments of
ionic transfer reactions are prospected.
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Scheme 1 Mechanism of ionic transfer reaction
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Scheme 3 Reaction mechanism of B(CcFs)s-catalyzed in situ
silane generation
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Scheme 4 B(CeFs)s-catalyzed transfer hydrosilylation of al-
kenes
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Scheme 7 Transfer hydrogenation utilizing diisopropylamine as
the hydrogen donor
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Scheme 8 Transfer hydrogenation of imines utilizing 1,4-cyclo-
hexadiene-type hydrogen donor
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Scheme 9 Transfer hydrogenation of alkenes utilizing 1,4-
cyclohexadiene-type hydrogen donor
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Scheme 10 Brensted acid-catalyzed transfer hydrogenation of
alkenes and imines
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Scheme 11 InBrs-catalyzed reductive cyclization of 2-alkynyl enones
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Scheme 13  B(CesFs)s-catalyzed regioselective ionic transfer
hydrodeuteration of alkenes
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Scheme 14). & R IEEES T A 5 #AER) Birch [,

Chin. J. Org. Chem. 2023, 43, 1036~1044



Chinese Journal of Organic Chemistry

REVIEW

H_ H
. X CoBry(dppe) .
SiMe; . D > Zn. Znl, Me;Si
||| \|/ CHzclz, r.t.
Ph Ph" D
24, up to 99% D

24
Ig BF5-OEt, (30 mol%)
1 R2

I I OMe

23a, 80%, 96% D

‘ ‘ ~OMe F~ ‘ ‘ “OMe 0%

26b, 88%,

26a, 94%, 91% D

]\ BF3-OEt, (30 mol%) IH
2

CH20|2, rt. F(I

23b, 84%, 99% D

O

CoBry(dppe) D
S'Mes D)ﬁ AR

D
e3Si
= CH2C|2 r.t.

h Ph" H
25, up to 99% D

o

25
RS D

CH20|2, r.t. F(I

23c, 56%, 98% D
71% D

93% D 26¢, 78%

B 14 =AM AL XA B I e 1 e B AU AL S

Scheme 14 BF3-catalyzed regiodivergent ionic transfer hydrodeuteration of alkenes
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AR N . FESRAI AR, Hud 27 #m ot
HAL N IRARIE B 31 (Scheme 17). HIFRR— R4k b kit
BEE N, X — B 20 mol% L7 THNH 1
B R S, TR, JRA A b B R AR T B
RIEHUAR, [E %A AT 5 240%.

Ph Br 2
R2 Tf,NH (20 mol%) ’
/ + R\|2\H
R1 CgHsCl, 140 ~ 160 °C
Br
H H
27 30 31

16 examples
up to 91% yield

B 17 Bronsted FRAEMIIE B T S0 R B
Scheme 17 Bronsted acid-catalyzed ionic transfer hydrobro-
mination of alkynes

BT C(sp®)—Cl fFa et =T C(sp’)—Br A
C(sp*)—1 82, FrLh=44 fl SRR ARAR 1 24
HEME 140 RERYN, 2IBOZEL AN A
WTAEE, TVEL I FAUE F8 S IR AN AL B Y 55
W SRS A AN, 2022 4, Oestreich i 2H201E

1042 http://sioc-journal.cn/

© 2023 Shanghai Institute of Organic Chemistry, Chinese Academy of Sciences

SRR TR T EIABk, LT Lewis BRAELIIA
PR B ik XU L 2 1) i B A A SO R, Al AT T DA 5
&Y 32 fENEEM R, R ABEEIRT o
FAFBEMEE T, KRBICT Lewis BRIV S T ¥
J%(Scheme 18). 515 T4 B(CoFs)s I 5, ik
[T R385 KA Grob 24, B — > TS bk — 4
TFIRM—NR T, AR h 5 A B R T
A E T RESEMRN. %R NIER TR, W
HAR B = BRI I 5 LR 7 B bks 27, JEReLLp &Lk
(RIS R A5 20T L R AR B = 47 33 B AU R 2 72 4 34,

R RS_H
L, 9 Lee
RTORZ Me Mg R ¢
5 o 33 Me
or + B(CeFs)3 (5 mol%) or .4 + CO
R CH,Cly, r:t. H
FZ H H
Z A
Ar/ 32 ~ R
Cl
27 34

B 18 Bronsted FREMNH FHEF A EI M

Scheme 18 Broensted acid-catalyzed ionic transfer hydrochlo-
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Scheme 19 Ionic transfer hydrogermylation reaction
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