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Figure 1 The mechanism of carboxyl activated-transfer reactions

T AN 2 7R . (B 48 H A, R ML I R H AR
A AR PRI AILEE, SB35 N AT BE I 23 2R B 2 A it
TG00, TS0 A% 5 1 25 45 B8 () £ 76 — 52 P [m] %) oo i)
55 00, A TR AR 1 285 A8 At 5 AN — 5 P A% T E 2R
JIr7N. AEH IO T AR TR AR RS 1, FE I AR A
B I B R BUR KT, Bl R AL S R B A AL
ZEWORAK, DRI ALEATY SR BE 4% 5 B U 6] ML B —
6T 18T 43 AT A5 2 R R
Z L DM R BT AL B, 1AL YIR-CO-AGHY
T R = T RN A, X B R —
s TR YA =Y, 5 BOE 14 0 k-1 B
@ﬁ%ﬂﬁ%ﬁﬂ%,ﬁﬁﬂwmi%%ﬁﬁ%m
TFAERIR. H, RSP RN, MG RAG
() SR SR AT BB AR A58 1A T s -9 ok o AR 7 3 1 2
AR FE N BRATLER A D AR T B K ) R R
SRR N, YA AT I R S A .
EW¢@W,WM%E%?ﬁ@%,m%mmmm
fBeut, o U AR TS 1 RE H2 A4 44 30 0L DY T A Hp (] 44
BHIL, A 08 e DU T 4 v ] AR 1 AGHE W] LAREAIR
o R AR . AN RRE AR T A TS 1Y AR

9 1
RJ\OH )

Y

Reaction pathway

B 2 FRIEIE A A N, A AR A B T 4]
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carboxyl activated-transfer reactions
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Figure 3 The reaction pathway and energy surface of catalyzed carboxyl activated-transfer reactions
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Table 1 General carboxyl activated-transfer reactions
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Figure 4 The chemical activation pathway of carboxyl group
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The mechanism of carboxyl activated-transfer reactions and
its applications in chemistry and biology

WANG ZhiPeng'?, DENG Geng' & XI ChanJuan'
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The activation and transfer reaction on carboxyl group is not only an important topic in organic chemistry, but also a vital issue in
biochemical systems. Understanding the details of these reactions could help investigators develop new synthetic methods, syntheze
functional proteins and design new drugs or inhibitors. In this article, potential energy surfaces based on general physical organic and
biochemical princeples are employed to analyze the structures and properties the transition states or intermediates in these reactions, as
well as catalysts involved situations. A tetrahedron intermediate mediated two-step addition-elimination reaction mechanism is
propused to be the most possible reaction process and Hammond postulate is used to determine the relative energy value of different
transition states and intermediates. During the reaction, those activating groups which can effectively stablized the tetrahedron
intermediates and eliminating from the centra carbon atom easily are illustrated to be better carboxyl group activating reagents, as the
similar situations in catalysts of carboxyl activated reactions. Different cases in chemistry and biology of carboxyl activated-transfer
reactions are compared and proved to be follow the same rules. And the applications of carboxyl activated-transfer reactions in
chemical synthesis of peptides and biochemical process are also discussed. The analysis and comments of this review might serve
researchers as meaningful reference on devoloping new carboxyl activated-transfer reactions.

carboxyl group activation, mechanism, catalysts, peptide synthesis, thioester
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