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Selected Bioactive Molecules Containing Chiral a-Tertiary Hydrazine
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Known Strategies for Catalytic Asymmetric Synthesis of a-Tertiary Hydrazine
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Nucleophilic Addition
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Electrophilic Amination
O‘COgH (S)-Proline 0 HN"COZR D\(O
o |~ COR N (10 mol%) )J\/,{I NZ
o ~, : (@] H—O
)K/. * rI& _ H H COzR : )I\/ .
H - MeCN or CH,Cl, ; N.__OR
ROLC * i ROT QN7 il
up to 97% ee 5
IDC (5 mol% _Boc | Boc
o FDC (5 mol%) O NH O—H-N"
ocC :
T N NN AN
+ Il 0 BuO Boc : Boc
4 N Toluene, -78 °C : R NC
CO,'Bu - AT CN : I
Boc : N5
) i @ N oc
up to 98% ee : R'

Zhou, F.; Liao, F.-M.; Yu, J.-S.; Zhou, J.* Synthesis 2014, 46, 2983




Introduction

Electrophilic Amination
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Electrophilic Amination
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Enantioselective Propargylic Amination
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Sterically Confined PYBOX-Enabled Cu(l)-Catalysed Propargylic Amination

[Cu]/L* (10 mol%) HN/‘

OBoc
+ @—NH,
alkyl ==
® = alkyl or aryl

75 examples, up to 98% ee

> —
MeOH or "PrOH aIkyI/&"=

8

0 =z 0

P e </I N \ Ph i
N N §

PR L* Ph

relaying bulky shielding

group =z
o - | group
RN
3 N\Cu g
Ar \\\\%CU\N
M
Rt/ ©
.\NHz/R’

Zhang, Z.; Sun, Y.; Gong, Y.; Luo, H.; Zhou, J.* Nat. Chem. 2024, 16, 521-532

14



Project Synopsis
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Challenges: Strategies:

v Remote chiral center makes stereocontrol highly challenging » Bulky PYBOX ligands improve remote stereocontrol efficiency

v Hydrazines are too nucleophilic, causing side reactions v TFE solvent reduces hydrazine reactivity via hydrogen bonding
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Optimization of Reaction Conditions
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Optimization of Reaction Conditions
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Optimization of Reaction Conditions
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Substrate Scope
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Substrate Scope

a-alkyl propargylic esters
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Substrate Scope
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Substrate Scope
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Transformations
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Transformations
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Mechanistic Studies
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Mechanistic Studies
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Summary

Asymmetric Propargylic Hydrazination to a-tertiary Ethynylhydrazines

X
Lg x/. [Cu)/new PYBOX (2.0-10 mol%) HNT e | x/@
+ : :
O)N\ flle CF3CH,OH ./l\\;\:_: N

R
X =NH or O 67 examples, up to 98% ee 0 | P o
P ] N \ Ph
v Both CF;CH,0OH and hew PYBOX contribute to excellent enantioselectivity ; —N N :
PR Ph

» A Cu-catalyzed method was developed to access a-tertiary ethynylhydrazines with high enantioselectivity;
» Sterically bulky PYBOX ligands and TFE solvent together ensured high yield and stereocontrol;

» The products serve as versatile intermediates for constructing diverse bioactive hydrazine derivatives.
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The Last Paragraph
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Representative Examples

O The sterically confined pyridinebisoxzolines (PYBOX), featuring a bulky benzylthio shielding
group also contribute to the excellent enantioselectivity. (sterically confined : %= 8] 3R HY)

O The resulting hydrazine-based H-bond adduct might have beneficial steric effects that would
enhance enantiofacial discrimination. (discrimination: #%3l], X3#l)

O These are multifunctional building blocks that are used to access chiral a-tertiary
hydroxylamines, which are prominent structural motifs in pharmaceutically active compounds
that are difficult to synthesize. (prominent: £y, Z&Z/, Z8HEY)
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