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An introduction to KAHA ligation

KAHA ligation is used in peptide
chemistry to prepare both peptides and
proteins
Strategy proposed by Jeffrey Bode and
group members (ETH Zurich)

Development consisted of a 12 year e a L 0
long process HZNEJWOHL“ l —l@_/(
The strategy used to prepare peptides ., . )
and proteins requires both an (PN A D
a-ketoacid (KA) and a °
hydroxylamine(HA) General scheme of KAHA

How does KAHAliigatiem compare to other
Bode.Acc. Chem. Res., 2017, 50 (9), pp 2104-21158trategies in the field of peptide chemistry?



Peptide preparation

Methods to prepare peptides synthetically include:

solution phase
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Peptide preparation

Solid Phase Chemoselective
Solution Phase Peptide counlin
Synthesis PINS
Pre- Residue
modified specific
KAHA ligation falls o
underneath the class of pre- iz orsom ))k[m mT—— ::;(ilg,?erg

modified chemical ligation
strategies
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2000, 2, 2141. (b) Raines,et.al. Org. Lett. 2000, 2, 1939;Kent, S. B. Science, 1994; 266, 776 - 779;Wan, Q.; Danishefsky, S. J. Angew. Chem. Int. Ed. 2007, 46, 9428. ; Li J. Am.
Chem Soc 2016 138 10477-10484



Peptide preparation
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Peptide preparation
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About the reaction
type | KAHA ligations (O-unsubstituted

(0) .
H species)
/N 7~ o)
O 3 u on DMF, MeOH 0
5 A + Ho_ TR or DMSO . P2
— O dORR
40 C

+CO, + H,0

(S)-5 oxaproline is so far is the
most compatible hydroxylamine

in KAHA type Il KAHA ligations (O-substituted hydroxylamine:
Stable towards standard L. aqueous 0
methods and practices with CO™ T e T we ’u
solid-phase synthesis + HOBz

Compatible with NCL, making

possible one-pot ligations of

Bode.Acc. Chef\R¢ t| e5$@9m S>;Bode, et al. Angew. Chem., Int. Ed. 2012, 51, 513-516; Hibbert, et al. Can. J. Chem. 1999, 77 (5-6), 1035-1041;
Bode, et al. Angew.Chem.,Int.Ed.2014,53,12248-12252



Mechanism
type | KAHA ligations (O-unsubstituted
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Mechanism
type Il KAHA ligations (O-substituted hydroxylamines)
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Where synthesis and peptide chemistry
Using methods developed Q;CH&M? rge

R; R, R,
Tunge, Trost, HZNQQV(OH — I e S

(o)

and others, the Shibasaki group were able isoxazolidin-5-ones
= masked hydroxylamine
O I gqudlelllqaty eriel O pela altino
. b) Pd/C, H, B
e - e iw ,
R, N/ . FmocHN
92 % yield (o}
Ry= 2-napthyl-CH,  Boc °Y I OH N
tBUOH/H,0 FmocHN N OH
tBuO,C + 25C
c) Zn, AcOH teBZuGarl::It’)ytiztind 2 X o . g fo) o
d) BnBr ) PAIC, H, \Bd\ 90 % yield
v R = Bn BocHN OH Ry N/H
| - TFA
81 % yield ° Ry= Br-CeHy-CHy

Y

BocHN R1 or g) BH; THF, NaBO, e
R=Bn O R =Bn 53( The isoxazolidin-5-ones can be used to
91 % yiei 71 % e TS prepare more peptide derivatives using
Pec. tion KAHA ligation!

HO,C

R =1tBu R4
77 % yield BocHN\JS(OtBu
5 Shibasaki Angew Chem Int Ed Engl 2018 15;57(3):818-82.
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Concluding Remarks

Using the KAHA ligation strategy, it can be used as a convenient tool to prepare both
peptides and proteins using alpha-ketoacids and hydroxyl amines

R, (o) 0
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~ N
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0 §2 OH
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