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Abstract a-Imino ketones are traditionally synthesized through condensing simple and readily available a-keto
aldehydes or 1,2-diketones with primary or secondary amines. They are structurally similar to many naturally occur-
ring biological substances due to the presence of the imino group (-N=C-). Chemically, C-acylimines exhibit ambi-
philic reactivity, making their synthetic chemistry particularly attractive and viable for the creation of various aza-
cyclic and heterocyclic compounds, including their asymmetric counterparts. Consequently, numerous synthetic
strategies have been developed starting from these building blocks. Herein, we provide a graphical review of state-
of-the-art synthetic efforts over the past 20 years, focusing on the use of a-imino ketones (both cyclic and acyclic)
for the synthesis of small molecules and complex systems.

Key words a-imino ketones, C-acylimines, ambiphilic reactivity, cycloadditions, annulations, asymmetric synthesis

Sustainable synthesis is one of the key concerns for synthetic organic chemists. Amongst sev-
eral factors, initiating chemical synthesis from readily available and inexpensive starting mate-
rials through one-pot, multicomponent approaches contribute significantly to sustainable syn-
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thesis. Such reactions are particularly important in the chemical industry because they facili-
tate scale-up and large-scale synthesis with relative ease. o-Imino ketones, also known as C-
acylimines, are key building blocks in organic synthesis.

Traditionally, a-imino ketones are synthesized from inexpensive a-keto aldehydes or 1,2-dike-
tones and amines through removal of water via simple mixing under various conditions. Addi-
tionally, several other methods have been developed, such as NHC-catalyzed aroylation of aro-
matic aldehydes with imidoyl chlorides! and nitrosobenzene-mediated carbon-carbon bond
cleavage using LHMDS.2 However, in this graphical review, we will focus on the synthetic appli-
cations of a-imino ketones rather than their synthesis. It is worth noting that the structure of
o-imino ketones resemble those of certain natural biological substances due to the presence of
the imino group (-C=N-), which allows these substrates to be converted into biologically rele-
vant f-amino alcohols in a one-pot process.? The structure of o-imino ketones includes both
imine and ketone functionalities in conjugation, resembling a conjugated ketone where the [3-
carbon of a 1,4-enone is replaced with nitrogen in a-imino ketones. This modification results
in completely different reactivity for C-acylimines; while 1,4-enones can undergo both 1,2-ad-
dition and 1,4-conjugate addition depending on the reaction conditions, C-acylimines cannot
participate in conjugate addition, though direct 1,2-addition is possible. More intriguingly, the
o-carbon in these substrates demonstrates umpolung reactivity. Thus, they exhibit ambiphilic
reactivity, with the two heteroatoms (oxygen and nitrogen) displaying nucleophilic character-
istics and the two carbons (the carbonyl carbon and the imine carbon) showing electrophilic
properties. Due to these unique reactivity patterns, numerous synthetic groups have utilized
o-imino ketones as key precursors for constructing aza-(hetero)cyclic compounds.
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General method for the synthesis of o-imino ketones
o o-Imino ketones are vital in medicinal chemistry and as intermediates for complex molecule
synthesis.
« Key synthetic methods include nucleophilic substitutions, reductive aminations, metal-
catalyzed N-H insertions, and NHC-mediated C—C bond cleavage reactions.

R Re jl\l
! + R? ~ _R?

(4a) Wang, Org. Biomol. Chem
2013, 7117, 4304

$\'\ 6\9 R'CHOH +

o">‘°

(1) Suzuki, Tetrahedron 2018, 74, 2261
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O + RINO ° OH
(2) Yamamoto, J. Am. Chem. Soc. 2008, 130, 12276 (4b) Zhao, Org. Lett. 2021 23,6819
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One-pot synthesis of polyhydropyrido[1,2-a]indoles and tetracyclic quinazolinones

oTMS
CuCl (20 mol%), O, o M Ph
m Pyrldlne (2 equiv.) @E@* 901 0% HCI
Ph ° o
Toluene, 50 °o 24h N 14 examples N=

Yield: 17-66%

Selected scope

64% 59% 43% 66%

* The method highlights in situ C-acylimines generated via copper-catalyzed oxidation, enabling the
synthesis of polyhydropyrido[1,2-a]indoles and tetracyclic quinazolinones under mild conditions.

(4e) lida, Tetrahedron 2016, 72, 4123.

Ald

with

Aza-Diel 1 of cyclic C-acyli

(Lo S

Selected scope

Catalyst (5 mol%)

Hexane/toluene 9 )
.78 9 examples

(8:1),-78°C, 8h Yield: 73-94%

ee: 82-94%

y

OMe

79%; ee: 90%

92%; ee: 89%

73%; ee: 91% 83%; ee: 86%

Notable features

* A chiral Bronsted acid catalyzed aza-Diels—Alder reaction efficiently produces aza-tetracycles
with high selectivity using a BINOL-derived phosphoric acid catalyst in a hexane/toluene solven

system.
(4c) Raja, Beilstein J. Org. Chem. 2012, 8, 1819.
1/DMSO: annulation 1 of in situ formed C-acylimirrzles
Al
NH,
i Cf T 20 OO
Ar! A NMe, HCI, 11o°c AP
24h R \
12 examples Ar
Ar2 Yield: 48-75% Ar2
0 NHaNHaH0 ¢SS
O 10 min R N
12 examples

Yield: 40-65%

Selected scope

Me S
|
NG =N
Ph
60%

e
* One-pot synthesis refers to a process where multiple reactions are carried out sequentially in
a single vessel without isolating intermediates.
* This reaction uniquely utilizes iodine/DMSO for a one-pot multicomponent process, efficiently

An axially chiral cyclic phosphoric acid enabled an i i y iti ion
Ar?CHO (R)-CYC-9-CPA
(10 mol%) I At
by — N > Y r
NH,  DCE,MgSO, | 4 COOEt " NH
r, Ar, 1h A 26 examples >’
EtOOC” “COOEt Yield: 51-71% Ar?

Selected scope

OoN 71%; 96% ee

64%; 50% ee

e The reaction follows a formal [3+2] cycloaddition pathway with enantioselectivity facilitated by the
axially chiral cyclic phosphoric acid (R)-CYC-9-CPA through hydrogen bonding.

(4h) Fu, Org. Lett. 2019, 21, 2498

Normal-electron-demand (NED) aza-Diels—Alder cycload
1. Catalyst (20 mol%)

Salicylic acid (20 mol%)
Xyl 10 ©
e S~pge _ Xylene, 10°C ylene, 10 °C ol

R \ Ar + 2. NaBH(OAc)s
DCM, rt 14 examples
12h Yield: 69-97%
Selected scope ee 71-92%

CHZOH CHZOH CHZOH

77%; ee: 71%

95%; ee: 91% 97%; ee: 90% 74%; ee: 85%
o A stereoselective NED aza-Diels—Alder process achieved 92% enantiomeric excess and
>19:1 diastereoselectivity using a trienamine catalyst.
(4i) Chen, Org. Biomol. Chem. 2013, 11, 8175.

Diaster formal [4+2] anr via a th ponent fi )
1
QL
Ho Ca(OTf),/BusNPFg NP
(10/5 mol%) :
4
A o 90 °C, Solvent-free, 3 h
R'
g
o, x
RQ
N7 N 12 examples
. | 3 ?Yleld: 73-98%
Selected scope Rzi j [4+2]
Q. 0 a.
o
& e}
:/O ! =0 /
: i HN i H N
HN ' HN |
SReL < (Y
J* J
95% OMe gg9;, 94% OMe 75%

e The reaction highlights the use of chloranil for in situ aromatization, allowing the efficient
conversion of tetrahydroindenoquinolines into highly substituted indenoquinolines in one pot.

(4f) Yaragorla, Tetrahedron Lett. 2019, 60, 1043

Aza-Diels—-Alder ion and simple v dienes
2
0 R
2 R B(CgF5)s/CPA (0.1 mol%
g = 7/R+ = L,) 4 29 examples
: \_/ ) MTBE/n-hexane Rl Y'gled:zzi'gg;ka
er: 76:24 to 97:
o -30°C, 6 h

99%; er: 95:5

75%; er: 93:7 87%,; er: 92:8

* The authors claim that the acidity of the chiral phosphoric acid increases upon interaction with
B(CeFs)s, likely due to their cooperative action enhancing the catalytic effectiveness.

98%; er: 95.5:4.5

generating 1,4-dicarbonyl scaffolds essential for synthesizing complex fused heterocycles.
(4d) Wu, Org. Lett. 2019, 21, 2708

Figure 1 Cycloaddition reactions of a-imino ketones (part 1)'-242

(49) Li, Angew. Chem. Int. Ed. 2021, 60, 17608.

Ritt:

Formation of Diels—Alder (DA) and Mar ine (MRA)

c(OTf)

)3 (20 mol%)

"’NH

7%

/ HsC—=N

(- Ly

+
Polar intermediate

Concerted TS

A B
e The imine component serves dual roles as a dienophile in Diels—Alder reactions and as an electrophile
in Mannich—Ritter—amidine processes, with synthetic output influenced by reactant orientation.

(4j) Luque, Chem. Eur. J. 2013, 19, 13355.
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C fi for the of fully pyrroles
R2
[} Ca(NTfp); (2 mol% I\
AfNH, + + A CaiThh @mot) ) L g
2 OHC” AR CH4CN, 1t, 7 h "
34 examples Ar

Yield: 64-91%

Selected scope
=

N/ coome
A\
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Z 3 "
85% | 90% 66%
Me Me Me
Mechanism
JO]\ Cal’ o) JO
2 b H H
A" CHO /0 Ar? N, Ar? N,
+ AN Ar2 H Ar S Ar'
NHs 5 ( ™ Isolated
Art N N AN
©j> A "oy on
NS
H Aza-Micheal Il
2 RQ RO R'
A A
/R R‘/)\' 0 --Ca?*
HNT N Cyclization N
N | - AI"
Ar 4

N
H

+ A scalable pyrrole synthesis with broad scope and atom economy that produces biologically relevant
molecules, potentially useful as fluorescent probes for OLEDs and labeling.

(5a) Yaragorla, J. Org. Chem. 2020, 85, 6697.

cal f y is of fused 4,5-dihydropyrrolo[1,2
R! CO,R?
" NH, R® H I\ -
01 Y\ Ca(NTf) (2 mol%) N
gy ek
o * @ + || + o X CH4CN, 6 h "y 27example°s
1 ield: 54-
R Com? 110 °C (sealed tube) H Yield: 54-62%
Selected scope
pp.  COOMe pn.  COOMe
H /} N
d% g
76% 84% 54%  OMe
Mechanism R20. .0 ng* o
< M
1 D i

+*>/

NHy Diels—Alder

Aza-Michael

Rl ‘Ca?*

« Preliminary deuterium experiments confirm a secondary KIE in the [4+2] cycloaddition, where the C—H

bond remains intact during the rate-determining step.
(5b) Yaragorla, Org. Lett. 2020, 22, 279.

Figure 2 Cycloaddition reactions of a-imino ketones (part 2)%-"
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N-Heterocyclic carbene-catalyzed formal [3+3] cycloadditions of enals
cr
N Mes

Mes—N_
(15 mol%)

R3
\ +BuOK (15 mol%)
o 1,4-dioxane, 25 °C, N

17 examples
1-50 h Yield: 53-85%
dr: 63:37 to >95:5
OMe

783%; dr: >95:5
Mechanism

57%; dr: >95:5 53%,; dr: >95:5

Mes—N__

Product

BuOK T

cr_
Mes—N.

Mechanism

Ph,
— H---
Mes_ ,«(/ o
N

Mes Ph

Ph
K/N‘Mes
The reaction idea stems from Scheidt's NHC-catalyzed [3+3] cycloaddition of nitrones with enals, yielding
potential y-amino acids.
5¢) Du, Adv. Synth. Catal. 2015, 357, 923.

of 4,4,4-tri

'
'
'
'
'
'
'
'
'
-
H
N-Mes E
'
'
'
'
'
'
'
'
'
'
'
'

base y

X COOEt  pp o}

3 NC12HasSH (2.1 equiv.) 1.5 equiv.) o N ' NBu

N P2-1Bu (10 mol%) — P2-Bu (0to 10 mol%) , { iMeN E‘NMez :

Fs N :

\n)\A CHAON (or CHiCN+THF)  rt, 3hor24 h At O ey P(NMez)s |
m1h 15 examples ! H

Yield: 20-91% ~ ~""TTTTTTTTTTTooT
Selected scope

83% 68% 86% 52%
The reaction idea stems from Scheidt's NHC-catalyzed [3+3] cycloaddition of nitrones with enals, yielding
potential y-amino acids.
5d) Terada, Chem. Eur. J. 2021, 27, 585.

o) =—R

@ Sc(OThs (20 mol%)
N > 2
N/ Ph o

t, 24-72 h, 60%
(5e) Lavilla, Angew. Chem. 2012, 124, 6980.

6 examples
Yield: 41-69%

Synthesis of a tricyclic from 2-ni y

Py o Et0,C_ COEt R/~
QS 7" AuC5 (5 mol%) N g Ar
[ \Z Ar COLEt
= DCM, tt, 2h N® — 2
NO. do Sc(OTh)s (10 mol%) o Ar

20 examples

16 h, it
Yield: 45-81%

\
56% 74% 75% Me
* The key step in this transformation is the catalytic redox-neutral N-O bond cleavage of isoxazolidines (formed
in situ) in the presence of the Au catalyst.

81%

ic formal [3+2] y

o o
o] R R’ o
)R+ f—f\ Chiral guamdme *NHCOR?,
"f S TTHF, 400G N.g"=o
9-36 h 28 examples
Yield:18-99%

ee: 3-99%

pPh  rel-Re-Si favored

* High diastereoselectivity arises from favorable rel-Re—Si attack on the azlactone, while rel-Re—Re interactions
are disfavored due to steric hindrance.
(5g) Liu, Chem. Commun. 2021, 57, 239.

of 2-aryl-3H-ind

NHC (10 mol%) gL
pyBOP, Cs,CO3
—_—

Et:O, it 4 h

[e)
32 examples
Yield: 36-97%
er: 5%44 10 99.8:0.2

0]
42%; er: 96:4

85%; er: 92:8

* The reaction entails y-addition of vinyl enolates to cyclic ketimines, yielding chiral tricyclic indolin-3-ones with a
quaternary carbon at the C-2 position

(5h) Du, Org. Lett. 2019, 21, 5211.
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Formal [3+2] of C,N-di ions with ic phenols C-H y y and of 2-pheny using an N-oxide as a direc!ing group
2 \
Ca(OTf)/BuNPFs RO n
[e) 2/Buyl 6 x> o] I
PR OH (10 mol%) AN VNN “ gr ° R o /\
R'COCHO + HN: 7\;. + . Ns—9-R H‘ =
¢ Neat 100°C Dt 8 examples |// v 6 o 27 examples
0" eld: X - o . . "
25 examples d i L Y HN S // N+ \H4 DCE 30 c , Yield: 40-82%
Yield: 50-85% 5-RS o el
O“«(EDaQ* - H,0 Mechanism Y
Cﬁ 4 C( 1<) o o ooy [RuL(p-cymene)Cll, o O
X 212
R! N R O
" ("—> ‘\..H—> AgNﬂZ) l AngFi‘) Cu(OAc), O )
OH N
OO AgCI O AgCl N R

[RUL(OAC)][SbFg]

Selected scope
L: p-cymene

/
N+
\
el
- 2CuOAc
Ru

Q (Nt\l\o Me N o) [SbFg]™
O O o H—ph O. S—pn INTRE _ i, Nef® N« - NT'21' & i SbFs] T\IOH R o
g g8 S WL e ! CLXC

” Ph Mo O N
85% 73% 56% 84% Q

* A key intermediate, the C,N-diacyliminium ion, formed in situ from glyoxal and a lactam, reacts with o o\u _RS
phenolic nucleopmles to yield furan derivatives with broad substrate diversity.
(Sa) Y: 1 I. Che 2021, 19, 1060 N N C *

Reductive alkylation of o-keto imines catalyzed by PTSA/FeCly

'
'
'
'
'
'
H
HO :
'
ArHO, 1 *The reaction of 2-phenylisatogens th unsymmetrical alkynes, catalyzed by [RuCl,(p-cymene)],/AgSbFg, demonstrates strong
X \ VA 1 regioselectivity, broad substrate range, and high functional group tolerance.
NH, - . 1 (6d) Wu, Chem. Commun. 2019, 55, 10623.
N PTSA EOH R~ - r
| reflux, 2-2.5h 22 examples H
X Yield: 70-88% ! -
EtOH, reflux B N
- \ NH,, sM07054-4H,0 (1/3 equiv.) | S\ L \N
FeCls, CHsCN i
. 609, 2250 ! T veampes examples /F N
o == / N H Yield: 37-90%
OH / = NH i Selected scope
Ar Rz / R W He | o
OH 22 examples E m N‘Q\\Q\
Yield: 65-83% | N\ N4\ CFs
« A three-component, one-pot reaction, catalyzed by PTSA/FeCls, involves reductive alkylation of o-keto imines | N’ N
followed by cyclization, yielding products with studied substituent effects. H H H
(6b) Bhuyan, J. Org. Chem. 2015, 80, 6381. O 85% O 61%
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 1
. . " H 0o
Y of chiral CF, from difluor phenyl sulfone : Mechanism FiC a}ph
HQ A | N
PMP : - DN 9
HO 0 Aryl boronic acid (8 mol%) ’{‘ 8 examples ! H Q N
,:H Ne Catalyst €DSH (moi%) [\ Yield: 38-70% AY yLPh H  pn Ph)LMe
” —_— [ .
2 PMP Ar'| "NaySO,, toluene, 30 min \“- CF,SO,Ph  €e:35-78% N\ // b
Ny 0o dr:8:1t050:1 | N ZN
B H
CF,SO,Ph ! Ph "
OMe : o
Selected scope |
PMP PMP PMP NH 0 Ph)k/
oL A s A "
DMSO
AN A [ "CR,S0,Ph O S
[ ‘CF,SO,Ph [ ‘CF,S0,Ph I N N
o o A o DMS
5 \\ )I\/O
. 7 44%, ee: 48%, dr: 8:1 o ee 50%. dr- 18- ---- %, i
66%, ee: 66%, dr: 17:1 47%, ee: 50%, dr: 18:1 A% 3.6-bis(tifluoro- o{;?o@oH* Tryptamine  pp N
methyl)benzene % %, -
*Non-covalent interactions, particularly hydrogen bonding, combined with strong Brensted acids, a chiral H

disulfonimide, and 2-carboxyphenylboronic acid, were used to efficiently facilitate this multicomponent reaction. * Mild oxidizing conditions generated 2H-B-carboline-acylimine intermediates, which were subsequently trapped by the C-acylimine

to yield imidazopyridoindoles, allowing for the synthesis of a wide variety of substituted compounds without over-oxidation.

(6c) Ma, Beilstein J. Org. Chem. 2020, 16, 638. (66) Wu, J. Org. Chem. 2017, 82, 13671.

Figure 3 Cyclization reactions of a-imino ketones®-

& Cu(OAc),

is of N-fused indoline-3-ones via a one-pot insertion
1. Pd(OAc)2 5 mol%),
P 0 O o
2
Z 1,4- dloxane t A R3 R°Y OR
R'—— — Y >R D—R? R
" 2.Cs,CO3, 90 °C Z =N Insertion
° 23 examples

0.7-7h Yield: 45-83%

Selected scope

0 o
ppY—OEt

[¢]

0
POt £10,G.

(¢}
70% 66% 83% 79%
Mechanism O
o o o O OEt
POkt Ph ,) Ph;
Ph QEt He
Y
N~ - N
N No Cs,C05 N —_— N » Product
~ el

* N-fused seven-membered indoline-3-ones were produced in moderate to good yields under mild conditions,
showcasing the tolerance of the reaction to various functional groups.

(6f) Zhang, Eur. J. Org. Chem. 2020, 2146.

acid is of CFy: es
P P
Ho . CF3CH5NH,-HCI + NaNO, :
OH, Toluene/Water | 0°C, 1 h OO O, -0
H (30:1) Pon
NH. PMP o
O [Catalyst (5mol%) ~ CFaCHzN, N Ogﬂ B
Ny ) Al W, AR
PMP Ar'| Toluene, MgSO4 i i CFy H
4 h o Catalyst H
OMe ' Ar2: 2,4,6-PrsCeH, ;

\* Practical accessibility of CF5 isocysteine and aziridine-containing dipeptides highlights the identification of competitive

1 processes, including Brensted acid catalyst deactivation and the formation of aziridine and triazoline products.
i (6g) Cahard, Chem. Commun. 2012, 48, 9471.

A i rear for the g y of py
o - H,N_ - CN
Rl N A CON =
ACOH/PrOH
R? N OH + H@ COH/PrO NN W * j@[
reflux 7h HN“& H R? N” 0
H
Mechamsm N> eN 26 examples ° Yield: 25-52%
Yield: 25-80% '
NE
K 1 CN
I:[ Ar —> j@: N < : — HQN Y4 — > Pyrrole
(¢} Ar
N OH
R? H

. Secondary amine determines the substituents at the C-5 position of the pyrrole ring.
(6h) Sinyashin, J. Org. Chem. 2020, 85, 9887.

'
'
'
'
'
'
'
'
'
:
E Synthesis of quinolines via the Povarov reacllon
'
'
'
'
'
'
'
'
'
'

_le DMSO.

—>
a-imino ketone 30 examples
Selected scope

Yield: 31-73%

69% o

o

68% O 61% Ie)

* Preliminary studies suggest the 1,/DMSO system facilitates oxidative carbonylation of C(sp)—H in arylacetylenes,
followed by a [4+2] cycloaddition.
(6i) Wu, J. Org. Chem. 2021, 86, 8381.
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Redox { i i and indoles
AuClg (7 mol%)

i Catalyst (10 moi%) R \Ofg,
+ R N “Toluene, 1520 h

H 20 examples

Addition of Grignard reagents to 2-aryl-3H-indol-3-ones

[e]
RM: HCOOH R
THF __ Toluene
reflux, 30 min H O

32 examples

Selected scope Yield: 51-96%

o o] o) o :
Et O Pr (\ Ph O :
N = N 3
Nl = N O N H O ! Selected scope
i o

Yield: 65-96%

3.
P R ee: 53-96%
N
_ I‘& J

11 examples

84% 89% 88% 89% P
Mechanism m’ =
H- = 3

o Q& r P a N E@ N

OG0 C Nk
\ o H

/) ) >

N N\ H N* H H 94%; ee: 95%

86%; ee: 91 % 92%; ee: BG%

«Grignard reagents add to carbonyl groups to form tertiary alcohols, which then rearrange under acidic
conditions to yield indol-3-ones.
(7a) Marchetti, J. Am. Soc. Perkin Trans. 1979, 233.

formation of the C-2 quaternary stereocenter.
(7d) Jia, Angew. Chem. Int. Ed. 2015, 54, 11205.

to generate C-

COOH  NaOAc, H,0, 0 °C | ™
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Transition state Ar = 2,4,6-PraCgHy

* This work highlights oxindoles with fluoroalkyl groups, improving key properties, and the significance of 2-aryl-
B8H-indol-3-ones as intermediates for synthesizing 2,2-disubstituted indolin-3-ones.

(7b) Ma, Org. Lett. 2017, 19, 6364.

substitution.
(7e) West, RSC Adv. 2014, 4, 31955,
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« Enantioselectivity is induced by the chiral phosphoric acid catalyst through hydrogen bonding, guiding the asymmetric

and domino trapping with nucleophiles.

« Various nucleophiles, such as active methylenes, silyl ketene acetals, and N-methylindole, efficiently cyclize and react with
diazoketones, enabling one-step syntheses of ester-substituted indolinones, including tryptanthrin, irrespective of ring

of i with boronic acids Dual ytic 2-(3 y
CME, Ar, 80 °C, 24 h S R R2 N
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« The protocol offers broad substrate scope, functional group tolerance, and scalability under mild conditions
for synthesizing 2,2-disubstituted indolin-3-one derivatives.

(7c) Song, Org. Lett. 2021, 23, 7776.

a Bronsted acid facilitates azide-metallocarbene coupling and indole C—C bond formation.
(7f) West, J. Org. Chem. 2018, 83, 6829.

Figure 4 Formation of C-C bonds using a-imino ketones’>™"

« At room temperature, a dual catalytic process involving Cu(l) generated from Cu(OTf), by indole redox activation and

NHC- y formal ji y y of 2-aryl-3H-indol- 3-ones
= R
AN v@ Vo o,
R‘ H 052co3 30 mol%) N
THF, 60 °C, N2 29 examples
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F OMe

SIS

O
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B @/)\‘40)
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)—Ph
»)—Ph ©:§7

+This is the first instance of NHC-catalyzed hydroacylation involving formal hydride transfer
to a heteroatom, as earlier reports involved transfer to unsaturated carbons or combination
with protons.

(79) Du, J. Org. Chem. 2018, 83, 10430.

Direct asymmetric Mannich reacuons

Catalyst (5 mol%)
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Catalyst Transition state

+ Based on experimental results and previous reports, a potential transition state was proposed
where a BINOL-derived phosphoric acid activates both the cyclic C-acylimine and the enolized
ketone via hydrogen bonding, facilitating enol attack on the Si face of the C=N group
(7h) Ma, Chem. Commun. 2018, 54, 9151.
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indolin-3 via insertion reactions of C-acylimines Synthesis of 2-alknyl-2,3-dihydroquinazolin-4(1H)-ones from 3-diazoindolin-2-imines Lewis acid
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« These findings were very well supported by performing control and cross-over experiments. (:\H‘\N @\)L O o]
N \\ * Regio- and enantioselective asymmetric alkylations with silyl enol ethers were accomplished
=
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(8a) Zhang, Adv. Synth. Catal. 2019, 361, 201.
ic imine ion of C- imi using a chiral Bronsted acid catalyst e using Sc(OTf)s/pybox complexes as a chiral catalyst system.
Br 1% 51% (8f) Brasholz, Org. Lett. 2021, 23, 7834.

67%
@: >_~ Mechanism Nucleophilic trifluoromethylation of a-imino ketones and further transformations
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« This methodology was applicable to both symmetrical and unsymmetrical diaryl o-ketoketimines, including ,"/|eH [} CFSA
- } r
anylalkyl- and dialkyl-subsfituted diketones. * The nitrone operates as an oxygen-transfer reagent and an aniline source. o OJS
(8b) Madras, J. Med. Chem. 2006, 49, 1420. Ph.] _ :S‘N
(8d) Wang, J. Org. Chem. 2020, 85, 11766. o/,P\H o
An efficient oxidati: idati i ither MgSO,~TBHP—pyridine/CuBr, or SeO,-pyridii
n efficient gxidative ami ‘a on us';;g:rl T:'HPg(or)a Pyridine/CuBr, or SOy pyridine OAwI(a:aggn and alkyne insertion to C- imil towards the sy is of fully i pyrroles (8g) Heimgartner, Helv. Chim. Acta 2010, 93, 1725.
R R usr, H
X N DA TBHP, pyridine FsC—==—CO,Et EtO,C CF/CO,E (8h) Carreira, Org. Lett. 2012, 14, 1900.
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*Mechanistic studies suggest that o-carbonylimine compounds play a central role by increasing the
electrophilicity of the C=N system, facilitating oxidant attack (TBHP or SeO,) and leading to formation of the
desired products in good yields.
(8c) Ye, Angew. Chem. Int. Ed. 2013, 52, 5803. (8e) Yaragorla, Synthesis, 2023, 55, 1298.

« This regiodivergent pyrrole synthesis involves C2-arylation with arenes (indole, pyrrole, phenols) via in situ + The reaction demonsve_\ted gqod substrate Io\eranc1e with high yields. A gram-scale synthesis
C-acylimine formation, followed by aza-Michael addition, cyclization, with confirmed scalability through a along with post-synthetic modifications to produce 1,2-diketones are also reported.
gram-scale synthesis, leading to a biologically relevant molecule (8i) Yaragorla, Eur. J. Org. Chem. 2024, 27, €202400178.

Figure 5 Other reactions of a-imino ketones®-
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