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ABSTRACT: A simple and efficient synthetic approach for generating a library of structurally novel indolizines has been developed
via sequential 1,3-dipolar cycloaddition-ring opening processes. Using this methodology, a series of indolizines bearing different
substituents were made in moderate to good yields. The presence of two functionalizable C−H bonds in these indolizine motifs
makes them attractive for accessing fused indolizine scaffolds. In this line, we have introduced palladium-mediated site-selective C−
H functionalizations, where the N-center and the two C−H centers of the indolizine moiety can be readily functionalized to generate
fused N-heterocycles. Utilizing a Pd-mediated dual C−H activation of 5-benzoyl-substituted indolizine afforded 6H-indeno-
indolizine, and a tetracene, viz., indolizino[2,1-b]indoles, was produced in the same substrate by the Pd-catalyzed selective C−H
amination in the presence of oxygen.

■ INTRODUCTION
Indolizines are an important class of nitrogen-containing
heterocycles that exhibit a variety of biological activities,
including anticancer, anti-inflammatory, anticonvulsant, and
phosphodiesterase inhibitory effects (Figure 1).1 Besides,
indolizine motifs are also known to have diverse photophysical
properties.2 Due to the widespread use of this heterocyclic
moiety as a preferred scaffold, organic chemistry and materials
science researchers are looking into effective methods for
synthesizing multisubstituted indolizine derivatives.
One such approach toward synthesizing functionalized

indolizines3 is based on the 1,3-dipolar cycloaddition of
dipolarophiles, such as electron-deficient alkenes and alkynes
with pyridinium ylides. Pyridinium ylides are considered
versatile building blocks for synthetic heterocyclic chemistry.
They are widely utilized as synthons for accessing heterocycles
due to their ease of preparation and strong reactivity as
nucleophiles, 1,3-dipoles, and electrophiles.3 Shang’s group
successfully developed a base-catalyzed synthesis of indolizine
via a 1,3-dipolar cycloaddition between pyridinium salt and
alkyne (Scheme 1a).4 It was shown that N-ethynylamides

having an electron-withdrawing substituent at the triple bond
could also be used similarly, giving access to a variety of 2-
aminoindolizines (Scheme 1b).5 Replacing electron-deficient
alkynes with electron-deficient alkenes also extended the scope
of the reaction. In this line, nitroolefins were reported to react
with pyridinium ylides toward the synthesis of polysubstituted
indolizines (Scheme 1c).6 Dong et al. also reported a metal-
free synthesis of indolizines from structure-specific alkenes
such as chromones (Scheme 1d).7 Despite these reports, the
exploration of 1,3-dipolar cycloaddition of pyridinium ylides
with electron-deficient aromatic systems toward the synthesis
of indolizines with diverse substituents remains to be explored.
Recently, a significant focus has been on exploring the

electrophilic reactivity of 3-nitroindoles.8 Notably, it has been
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shown that incorporating electron-withdrawing motifs on the
N-atom and the second or third position of the indole moiety
resulted in reversing its intrinsic nucleophilic character, thus
making the system quite electrophilic.9 In this context, several
research groups have investigated the chemistry of electrophilic
indoles for synthesizing fused or functionalized indole/indoline
compounds.10 3-Nitroindoles are prone to react with 1,3-
dipoles in dipolar cycloaddition reactions toward annulated
heterocycles.11 Due to our continued fascination with the
reactivity of electrophilic benzannulated heterocycles,12 we
were able to synthesize functionalized pyrrolo[2,1-a]-
isoquinolines by treating electrophilic indoles with isoquino-
linium methylides through a domino dipolar cycloaddition-ring
opening reaction13 (Scheme 1e). Inspired by the above
reports, we envisioned that novel indolizine derivatives could
be accessed from the reactions of electrophilic indoles and
pyridinium N-ylides (Scheme 1f), which presents an alternative
strategy for synthesizing complex derivatives of indolizines.

■ RESULTS AND DISCUSSION
With this plan in mind, the studies commenced with N-tosyl 3-
nitroindole (1a) and 1-(2-oxo-2-phenylethyl)pyridin-1-ium
bromide (2a) as substrates. Initially, 1a and 2a were treated
in DMF at room temperature with KOH (4.0 equiv) as the
base (optimized conditions from our previous report).13 As
expected, after 24 h, we could isolate the functionalized
indolizine 3a in 15% yield, the structure of which was
characterized by NMR and mass spectral analyses (Scheme 2).
Detailed optimization studies began with the model reaction

of N-tosyl 3-nitroindole 1a (1.0 equiv) and 1-(2-oxo-2-

phenylethyl)pyridine-1-ium bromide 2a (1.5 equiv) (Table
1). We observed an enhancement in the yield of 3a to 52%
(entry 2), on increasing the reaction temperature to 60 °C.
After screening different solvents and bases (entries 2−12), the
combination of CH3CN and K3PO4 was the best choice. On
optimizing the amounts of K3PO4 and 2a (entries 13−17), it
was found that the reaction proceeded efficiently with 4.0
equiv of K3PO4 and 1.2 equiv of 2a (entry 17). Low yield was
obtained by changing the concentration of the reaction to 0.1
as well as 0.3 mmol. For further improvement of yields, we also
increased the reaction temperature, leading to a drop in the
yield of 3a to 30% (entry 15).
The relative reactivity of pyridinium and isoquinolinium

ylides is illustrated below indicating a greater reactivity for
isoquinolinium ylide compared to pyridinium ylide (nucleo-
philicity parameter ‘N’ = 19.46, nucleophile-specific sensitivity
parameter ‘sN’ = 0.58 for the pyridinium makes it less reactive
than the isoquinolinium equivalent: ‘N’ = 20.08, ‘sN’ = 0.57).

3c

This is evident from our observations as the ring-opened
product pyrrolo[2,1-a]isoquinoline is obtained at room

Figure 1. Bioactive indolizines.

Scheme 1. Synthesis of Heterocycles via Dipolar Cycloadditions of Heteroaromatic N-Ylides and Activated Alkynes/Alkenes

Scheme 2. Reaction of Pyridinium Methylides with
Electrophilic Indole toward the Synthesis of Indolizines
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temperature for isoquinolinium ylide,13 while pyridinium ylide
requires heating of the reaction to obtain the desired indolizine
in higher yields (Scheme 3).
With the optimal conditions [1a (1 equiv), 2a (1.2 equiv),

K3PO4 (4 equiv), and CH3CN (0.15 mM), 60 °C], a series of
3-nitroindoles and pyridinium salts were applied to establish
the scope and generality of the protocol (Table 2). Initially, we
examined the reactivity of different 3-nitroindoles on the
model substrate 1-(2-oxo-2-phenylethyl)pyridine-1-ium bro-
mide (2a). The reactions with electrophilic indoles substituted
with halogens (Cl, Br, and F) progressed smoothly, yielding
the corresponding products 3b, 3c, and 3d. No desired
product was obtained using 5-methoxy-3-nitroindole as the
substrate (3e). The reaction with 3-nitro-1-[(4-nitrophenyl)-
sulfonyl]-1H-indole yielded indolizine 3f in moderate yield.
Next, we investigated the nature of different types of
pyridinium salts. In this regard, we tested various pyridinium
salts bearing different electron-withdrawing groups. The

products (3g−3k) were obtained in good yields from the
reactions of pyridinium bromides (bearing different para-
substituents on the phenyl ring) with 1a. Finally, the
pyridinium methylide 2l with a naphthoyl group as the
electron-withdrawing moiety furnished the corresponding
indolizine in satisfactory yield (3l). With 3-nitro N-Boc indole,
we could observe only the formation of an intractable band
(3m). This can be due to the sensitivity of the N-Boc-3-
nitroindole starting material, which easily loses the Boc group
upon heating. The same was observed for ethoxycarbonyl- and
cyano-substituted pyridinium salts, wherein the reaction failed
to proceed smoothly (3n, 3o) but resulted in intractable
reaction mixtures.
Based on our observations and literature precedents,3e,6,7,13

we have postulated a mechanism for the reaction of
electrophilic indoles with pyridinium methylide (Scheme 4).
This reaction might proceed through a cascade mechanism
involving 1,3-dipolar cycloaddition, ring opening, and sub-
sequent aromatization (Scheme 4). The first step is the
conversion of pyridinium salt 2a to the corresponding N-ylide
in the presence of a base. Next, a 1,3-dipolar cycloaddition
takes place between N-tosyl-3-nitroindole 1a, the dipolar-
ophile, and the N-ylide, resulting in the formation of the
corresponding cycloadduct A. The removal of HNO2

3e from A
subsequently results in the formation of the unstable
intermediate B. The desired product 3a is produced by a
strain-instigated breakage of the carbon−nitrogen bond due to
aromatization.7

The idea of synthesizing heteroacenes prompted us to check
the reactivity of these indolizines toward tetracenes via site-
selective C−H activation. For the past few years, the scientific
community has been exploring novel approaches toward
functionalizing unactivated carbon−hydrogen bonds, creating
C−C or C-heteroatom bonds.14 Initially, the selective
functionalization of C−H bonds at specific sites depended
on free radical transformations15 and later progressed with the
emergence of metal complexes capable of activating C−H
bonds.16 Organic chemists, over the last two decades, have
embraced the task of developing advanced methodologies and
new strategies for C−H functionalization at unactivated sites.17

Based on our previous report on C−H functionalization of
pyrrolo[2,1-a]isoquinolines,18 we hypothesized that a similar
approach could be applied to achieving site-selective C−H
functionalization of the indolizine moiety 3a via cross-
dehydrogenative coupling (CDC) and C−H amination
reaction toward the formation of 4a and 5a, respectively, and
disclose herein our findings (Scheme 5).
CDC,19 a technique based on C−H activation, has emerged

as an attractive and competitive way of producing a range of
fused heterocyclic rings, through the direct coupling of two C−
H bonds. In this line, we targeted the Pd-catalyzed CDC

Table 1. Optimization Studiesa

entry oxidant solvent temp (deg C) yield of 3a (%)

1 KOH DMF rt 15
2 KOH DMF 60 52
3 KOH 1,4-dioxane 60 30
4 KOH CH3CN 60 58
5 KOH THF 60 27
6 DBU CH3CN 60 32
7 Et3N CH3CN 60 traces
8 KOtBu CH3CN 60 47
9 NaOH CH3CN 60 36
10 K3PO4 CH3CN 60 64
11 LiOH CH3CN 60 traces
12 K2CO3 CH3CN 60 traces
13b K3PO4 CH3CN 60 39
14c K3PO4 CH3CN 60 33
15 K3PO4 CH3CN 90 30
16d K3PO4 CH3CN 60 74
17e K3PO4 CH3CN 60 77
18f K3PO4 CH3CN 60 65
19g K3PO4 CH3CN 60 26
20h K3PO4 CH3CN 60 33

aReaction conditions: 1a (1.0 equiv., 0.16 mmol), 2a (1.5 equiv), base
(4.0 equiv), solvent (0.15 mM), T °C, 24 h. bBase (3.0 equiv). cBase
(5.0 equiv). d2a (1.1 equiv). e2a (1.2 equiv). f2a (1.3 equiv). gSolvent
(0.1 mM). hSolvent (0.3 mM).

Scheme 3. Reactivities of Isoquinolinium and Pyridinium Ylides with Electrophilic Indoles
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reaction between site-1 and site-2 of indolizine 3a toward 6H-
indeno-indolizine moiety 4a (Scheme 5). To verify our
hypothesis, we started the investigation by synthesizing N-[2-
(3-benzoylindolizin-1-yl)phenyl]-4-methylbenzenesulfonamide
3a from 3-nitro-N-tosyl indole 1a and 1-(2-oxo-2-

phenylethyl)pyridin-1-ium bromide 2a (Table 2). Initially,
the reaction was carried out with 3a using a catalyst system
comprising Pd(OAc)2 and Cu(OAc)2 in toluene at 140 °C for
24 h (Scheme 6). Gratifyingly, we isolated the product 6H-
indeno[1,2-b]indolizin-6-one 4a in 30% yield.

Table 2. Substrate Scope of the Reaction of Substituted Electrophilic Indoles with Pyridinium Methylidesa

aReaction conditions: 1 (1.0 equiv., 100 mg), 2 (1.2 equiv), K3PO4 (4.0 equiv), CH3CN (0.15 mM), 60 °C, 24 h.

Scheme 4. Plausible Mechanism for the Cascade Reaction of Pyridinium Ylides with Electrophilic Indoles

Scheme 5. Pd(II)-Mediated C−H Functionalization of Indolizines
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We commenced further optimization studies with 3a as a
test substrate to determine the impact of different reaction
parameters, as illustrated in Table 3. Initially, the reaction was

carried out by employing 20 mol % of Pd(OAc)2 and 1.0 equiv
of Cu(OAc)2 in a toluene medium, and the desired product
was obtained only in 30% yield after 24 h. On changing the
oxidants from Cu(OAc)2 to K2S2O8 and AgOAc, we could not
observe any increase in the yield of the reaction (Table 3,
entries 1−3). Other palladium catalysts such as PdCl2,
PdCl2(PPh3)2, and Pd(tfa)2 afforded poor results, hence
revealing that Pd(OAc)2 is the best one (Table 3, entry 1).
Low yield was obtained by increasing the amount of catalyst
loading and oxidant (Table 3, entries 7 and 8). To our delight,
increasing the reaction time to 36 h increased the yield up to
40% (Table 3, entry 9). This observation prompted us to

further increase the reaction time to 60 h but did not positively
affect the reaction (Table 3, entry 10). In order to improve the
reaction conditions, we also screened various solvents, among
which only toluene afforded the best yield (Table 3, entries
11−16). In all these cases, 3a remained, which made us try
another reaction with a catalyst system comprising Pd(OAc)2
and AgOAc with PivOH as the solvent (Table 3, entry 17).
Herein, we could observe an increase in the reaction yield up
to 52%. We further tried the same reaction with different silver
oxidants, such as Ag2O and AgCO3, and in all these cases, the
reaction failed to proceed (Table 3, entries 18 and 19). In
order to be sure whether the palladium catalyst is regenerated
or not, we tried another reaction consisting of 1.0 equiv of
Pd(OAc)2 in the PivOH medium, which led to a yield of 92%
(Table 3, entry 20), which stands as clear evidence for the low
yield of the reaction due to catalyst poisoning.
After the optimization studies, we explored the substrate

scope of this reaction under both catalytic and stoichiometric
amounts of Pd(OAc)2 in PivOH. Initially, we started the
reaction by using various benzoyl-substituted indolizines
(Table 4), wherein we incorporated halogens such as fluorine
(4b) onto the indanone ring. The reaction conditions also
proved effective when both a CH3 and NO2 group were
present on the benzoyl moiety, thereby furnishing 4c and 4d in
good to moderate yields. We also tried reactions with a fluorine
substituent on the aryl moiety of the pyrrole ring (4e),
affording the corresponding product in good yield.
Based on our studies and reported literature, we put forward

a mechanism for the formation of 6H-indeno-indolizines via
Pd-catalyzed CDC (Scheme 7).19,20 The formation of the N−
Pd bond, which can be observed in A formed from 3a and the
Pd-catalyst, will mark the beginning of the catalytic cycle.21,22

The C−H bond in the pyrrole ring is then selectively activated
to form a six-membered palladacycle B.23 The newly formed
palladacycle C is then believed to be produced via a Fujiwara-
Moritani type reaction in intermediate B via the activation of a
C−H bond in the benzoyl moiety.19,24 Reductive elimination
produces the product 4a and Pd(0), which would then be
reoxidized to Pd(II) upon oxidation with AgOAc, thus
completing the catalytic cycle.
It is important to mention that C−H amination has also

established itself as a powerful tool for generating substituted
amines or N-heterocycles.21−23 So by tuning the reaction
conditions, we hypothesized that it is possible to facilitate a C−
H amination between site-1 and the N−H center for the
synthesis of indolizino[2,1-b]indole moiety 5a (Scheme 5).
During our optimization studies for the Pd-catalyzed dual C−
H activation using 3a, we came across a catalyst system
comprising 5 mol % of Pd(OAc)2 and 1.0 equiv of Cu(OAc)2
in the presence of an O2 atmosphere with DMSO as the
solvent. The reaction at 120 °C after 36 h provided
indolizino[2,1-b]indoles 5a in 56% yield (Scheme 8).
Interestingly, in the current observation, oxygen was present,
altering the reaction’s path to produce the C−H amination
product.
We commenced our investigations with 3a as the test

substrate to find suitable reaction conditions for the palladium-
catalyzed C−H amination using various Pd-catalysts, oxidants,
and solvents (Table 5). Screening of various solvents such as
DMSO, DMF, and toluene revealed DMSO to be the best
(Table 5, entries 1−3). Other palladium catalysts such as
PdCl2(PPh3)2, Pd(tfa)2, PdCl2, and Pd(dba)2 were screened,
and we observed an increase in the yield of the reaction up to

Scheme 6. Pd(II)-Mediated Dual C−H Activation of
Indolizines

Table 3. Optimization Studiesa

entry catalyst oxidant solvent
time
(h)

yield of 4a
(%)

1 Pd(OAc)2 Cu(OAc)2 toluene 24 30
2 Pd(OAc)2 K2S2O8 toluene 24 traces
3 Pd(OAc)2 Ag(OAc) toluene 24 30
4 PdCl2 Cu(OAc)2 toluene 24 traces
5 PdCl2(PPh3)2 Cu(OAc)2 toluene 24 20
6 Pd(tfa)2 Cu(OAc)2 toluene 24 traces
7b Pd(OAc)2 Cu(OAc)2 toluene 24 25
8c Pd(OAc)2 Cu(OAc)2 toluene 24 20
9 Pd(OAc)2 Cu(OAc)2 toluene 36 40
10 Pd(OAc)2 Cu(OAc)2 toluene 60 40
11 Pd(OAc)2 Cu(OAc)2 xylene 36 traces
12 Pd(OAc)2 Cu(OAc)2 DMF 36 trace
13 Pd(OAc)2 Cu(OAc)2 DMSO 36 20
14 Pd(OAc)2 Cu(OAc)2 PivOH 36 30
15 Pd(OAc)2 Cu(OAc)2 TFA 36 nr
16 Pd(OAc)2 Cu(OAc)2 AcOH 36 Trace
17 Pd(OAc)2 AgOAc PivOH 36 52
18 Pd(OAc)2 Ag2O PivOH 36 nr
19 Pd(OAc)2 Ag2CO3 PivOH 36 nr
20d Pd(OAc)2 − PivOH 36 92

aReaction conditions: 3a (1.0 equiv., 0.10 mmol), catalyst (20 mol
%), oxidant (1.0 equiv), solvent (0.5 M), 140 °C. bCatalyst (30 mol
%). cOxidant (2.0 equiv). dCatalyst (1 equiv).
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76% when PdCl2 was used as the catalyst (Table 5, entries 4−
7). Attempts to use different oxidants such as AgOAc, AgO,

and benzoquinone were also unsuccessful, hence revealing
Cu(OAc)2 to be the best (Table 5, entries 8−10).
With the aforementioned optimized reaction protocol in

hand [1.0 equiv of 3a, 5 mol % of PdCl2, 1.0 equiv of
Cu(OAc)2, O2, DMSO, 120 °C, 36 h], we first evaluated the
substrate scope using different indolizines, and the results are
outlined in Table 6. Initially, we started the reaction with F, Cl,
and Br substituents on the aryl part of the indole ring (5b, 5c,
and 5d), affording the corresponding products in good yield.
The Pd-catalyzed C−H amination also worked well with
electron-donating and electron-releasing substituents on the
para position of the benzoyl moiety attached to the pyrrole
ring (5e−5i) in 68−74% yields. We could also synthesize 5j in

Table 4. Generality of Pd-Mediated Cross-Dehydrogenative Couplinga

aReaction conditions: 1. 3 (1.0 equiv., 100 mg), Pd(OAc)2 (1.0 equiv), PivOH (0.5 M), 140 °C, 36 h. 2.* 3 (1.0 equiv., 100 mg), Pd(OAc)2 (20
mol %), AgOAc (1.0 equiv), PivOH (0.5 M), 140 °C, 36 h.

Scheme 7. Mechanistic Postulate for 6H-Indeno-Indolizine Synthesis

Scheme 8. Pd(II)-Mediated C−H Amination of Indolizines
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70% yield by starting from suitably substituted 5-naphthoyl
indolizine.
Based on our observations and literature precedents, we put

forward a mechanism for the formation of indolizino[2,1-
b]indoles via a Pd-catalyzed site-selective C−H activation

(Scheme 9). According to the theoretical studies reported in
the literature, we assume that, initially, DMSO and PdCl2
interact to form a Pd(0)(DMSO)n species.

25 Stahl and co-
workers have carried out extensive research on the ligand-
supported Pd-catalyzed aerobic oxidations.26 By adhering to
the literature reports, we assume that the subsequent oxidation
of Pd(0)(DMSO)n by oxygen takes place to produce the
active η2-peroxo-Pd(II) species.27 Based on the reports of
Buchwald and Monguchi on the palladium-catalyzed synthesis
of carbazoles promoted by oxygen, we believe that oxygen’s
presence will compel the reaction to follow the Wacker-like
pathway.23,28 In this line, the intermediate η2-peroxo-Pd(II)
intermediate complexes with the N-center in 3a to produce
amide A. The intermediate B will then be produced when the
Pd species undergoes a Wacker-type addition through the
double bond of pyrrole. Then, in B, a β-hydride elimination
takes place, releasing the H−Pd(II)Ln-OOH moiety and
indolizino[2,1-b]indoles. Reductive elimination of H−Pd(II)-
Ln-OOH produces Pd(0)Ln and H2O2, which is further
reoxidized by Cu(OAc)2 and O2 to Pd(II) species, thus
completing the catalytic cycle.

■ CONCLUSIONS
In conclusion, this method proves effective for the synthesis of
complex indolizines from various 3-nitroindoles and pyridi-
nium methylides via 1,3-dipolar cycloaddition-ring opening
reaction-aromatization cascade processes. This method was
found to be general with a broad spectrum of functional groups

Table 5. Optimization Studiesa

entry catalyst oxidant solvent
time
(h)

yield of 5a
(%)

1 Pd(OAc)2 Cu(OAc)2 DMSO 36 56
2 Pd(OAc)2 Cu(OAc)2 DMF 36 40
3 Pd(OAc)2 Cu(OAc)2 toluene 36 Nr
4 PdCl2(PPh3)2 Cu(OAc)2 DMSO 36 44
5 Pd(tfa)2 Cu(OAc)2 DMSO 36 40
6 PdCl2 Cu(OAc)2 DMSO 36 76
7 Pd(dba)2 Cu(OAc)2 DMSO 36 40
8 PdCl2 AgOAc DMSO 36 Nr
9 PdCl2 AgO DMSO 36 Nr
10 PdCl2 Benzoquinone DMSO 36 Nr

aReaction conditions: 3a (1.0 equiv., 0.10 mmol), catalyst (5 mol %),
oxidant (1.0 equiv), solvent (0.1 M), 120 °C.

Table 6. Generality of the Pd-Catalyzed C−H Amination of Indolizines toward Indolizino[2,1-b]indolesa

aReaction conditions: 3a (1.0 equiv., 100 mg), PdCl2 (0.05 equiv), Cu(OAc)2 (1.0 equiv), DMSO (0.1 M), O2, 120 °C, 36 h.

ACS Omega http://pubs.acs.org/journal/acsodf Article

https://doi.org/10.1021/acsomega.3c10194
ACS Omega 2024, 9, 16196−16206

16202

https://pubs.acs.org/doi/10.1021/acsomega.3c10194?fig=tbl5&ref=pdf
https://pubs.acs.org/doi/10.1021/acsomega.3c10194?fig=tbl5&ref=pdf
https://pubs.acs.org/doi/10.1021/acsomega.3c10194?fig=tbl6&ref=pdf
https://pubs.acs.org/doi/10.1021/acsomega.3c10194?fig=tbl6&ref=pdf
https://pubs.acs.org/doi/10.1021/acsomega.3c10194?fig=tbl6&ref=pdf
https://pubs.acs.org/doi/10.1021/acsomega.3c10194?fig=tbl6&ref=pdf
https://pubs.acs.org/doi/10.1021/acsomega.3c10194?fig=tbl6&ref=pdf
https://pubs.acs.org/doi/10.1021/acsomega.3c10194?fig=tbl6&ref=pdf
http://pubs.acs.org/journal/acsodf?ref=pdf
https://doi.org/10.1021/acsomega.3c10194?urlappend=%3Fref%3DPDF&jav=VoR&rel=cite-as


and serves as a simple, effective, and cost-efficient means of
generating indolizine derivatives with moderate to good yields.
In addition, we have also discovered an intriguing Pd-catalyzed
site-selective C−H functionalization for the synthesis of
polyring-fused N-heterocycles. In the present study, two C−
H functionalization sites and an N-center could be found on
the benzoyl-substituted indolizine scaffold, capable of partic-
ipating in C−H amination. Both experimental and theoretical
studies provide evidence that supports the formation of 6H-
indeno-indolizine moiety derivatives via Pd-catalyzed CDC. A
broad substrate scope further establishes the potential of this
method. Presently, we are looking at ways to utilize the site
selectivity in similar structural frameworks.
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