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Dedication ((optional))

Abstract: [Pd]-catalyzed direct acylation of
iodoacetanilides/iodophenyl acetates with aldehydes, was
presented. Simple bench-top aldehydes were used as the non-
toxic acylating agents. This protocol comprises direct coupling
with aldehydes without activating the carbonyl group and without
the directing group assistance. The strategy was applied to a
domino one-pot synthesis of 2-quinolinones via acylation and
intramolecular aldol condensation. Significantly, the strategy was
extended to the domino one-pot synthesis of drugs and bioactive
compounds.

Introduction

ortho-Acylacetanilides are a very important class of chemical
compounds in the domain of synthetic organic chemistry and
useful synthons for the synthesis of natural products and
biologically active compounds.! Their interesting properties,
prompted the chemists to establish new synthetic methodologies
towards their preparation. Remarkably, transition-metal catalysis
has turned out to be extremely important tool in organic synthesis
that facilitates the formation of C-C and C-heteroatom bonds
quite feasibly by eliminating the need of stoichiometric
organometallic reagents.? In this context, notable methods have
been reported for the synthesis of ortho-acylacetanilides using
transition-metal-catalyzed ortho-acylation of acetanilides via
functional group assisting direct C-H activation,? in which various
functional moieties have been used as acylating agents for this
purpose. In addition, 2-quinolinones with protecting group free
(NH)-lactam are ubiquitous structures that constitutes natural
products, drugs, agrochemicals and electronic materials (Figure
1).4,5

Reasonable number of synthetic routes have been established for
their synthesis.® Particularly, some notable transition-metal-
catalyzed have been described (Scheme 1). For example, Larock
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Figure 1: Examples of bioactive 4-aryl-2-quinolinones.

reported a [Pd]-catalyzed carbonylative annulation of N-
substituted ortho-iodoanilines with internal alkynes and CO, for
the synthesis of 2-quinolinones.”™ Very recently, Ning Jiao and co-
workers developed Rh-catalyzed ortho-C—H activation of anilines
with CO and alkyne to afford quinolin-2(1H)-ones.” The research
group of Manley described synthesis of quinolinones through
[Pd]-catalyzed Buchwald-Hartwig amidation of ortho-carbonyl-
substituted haloarenes.” 2-Quinolinones were achieved via
hydroarylation of N-aryl alkynamides independently by the
research groups of Yuzo Fujiwara and Paul A. Vadola.”®®
Imamoto et al. disclosed the preparation of 4-aryl-2-quinolinones
via a key [Pd]-catalyzed intramolecular oxidative amidation of
C(sp?)-H bonds.” Alper et al. developed [Pd]-catalyzed oxidative
cyclocarbonylation of 2-vinylanilines, for the accomplishment of
2(1H)-quinolinones.”Very recently, Da-Gang Yu and co-workers
described a novel route to 2-quinolinones using CO; as the
carbonylating agent promoted by base under transition-metal-free
conditions.” On the other hand, some interesting strategies have
also been accomplished for the synthesis of 2-quinolinones under
transition-metal-catalysis by the research groups of Tsuji,
Jeganmohan, Yu, Liu and Maiti, "

With this background, we envisioned that the synthesis of 2-
quinolinones could be achieved in domino one-pot fashion, via
transition-metal-catalyzed direct acylation and intramolecular
aldol condensation. It was also presumed that benchtop
aldehydes could be used as non-toxic acylation agents. In
continuation of our research interests on transition-metal
catalyzed domino transformations,® very recently, we described
the synthesis of ketones under environmentally benign acylation
conditions. In this [Pd]-catalysis, iodoarenes underwent direct
coupling with inactivated aldehydes.®
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Scheme 1: Representative transformations vs present protocol.

Significantly, unlike earlier reports, the reaction was feasible
without activating the aldehyde functionality. Consequently,
reported a domino one-pot synthesis of indenones using [Pd]-
catalyzed direct acylation and intramolecular aldol condensation
sequence.’® Inspired by these results, herein, we present a direct
coupling of iodoacetanilides/iodophenyl acetates with aldehydes
for the synthesis of acylacetanilides/acylphenyl acetates. In
addition, we have demonstrated one-pot formation of ortho-
acylanilines via in-situ hydrolysis of ortho-iodoacetanilides.
Further, the strategy has been successfully applied to the domino
one-pot synthesis of 2-quinolinones via [Pd]-catalyzed direct
coupling of ortho-iodoacetanilides with aldehydes and
intramolecular aldol condensation. Significantly, this strategy was
also applied to the one-pot synthesis of biologically important
lactams.
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Results and Discussion

To initiate the synthetic study, ortho-iodoacetanilide la was
chosen as the model iodoarene to undergo acylation with
benzaldehyde 2a, under [Pd]-catalysis. The acylation reaction
was conducted using established conditions [i.e. reported
conditions with iodo-arenes and benzaldehydes {Pd(OAc), (5
mol%), Ag.0 (1.2 equiv), TBHP in H,0 (5 equiv), 120 °C, 12 h}].°
Gratifyingly, the reaction was amenable and gave the
corresponding ortho-acylacetanilide 3aa, in 82% yield (Scheme
2).

NHAG
NHAG
| ¢HO Pd(OAc), (5 mol %) O o)
Ag,0 (1.2 equiv)
* 70% TBHP in H,0 (5 equiv)
120 °C, 14 h O
1a 2a 3aa (82%)

Scheme 2: Synthesis of 3aa from 1la and 2a.

Further, to understand whether the present reaction proceeds
through the direct acylation via the insertion of palladium species
across Ar-I bond or through the functional group assisting ortho-
C-H activation, it was planned to attempt some sort of control
experiments using benzaldehyde 2a as the acylating agent, as
depicted in Scheme 3. Thus, the reaction was performed with
simple acetanilide 1k under standard conditions (Scheme 3a).
However, no acylation product 3ka, was obtained. Next, the
acylation was also performed using one of the reported conditions
of functional group assisting ortho-C-H activation (Scheme 3b),!
and the product 3aa was obtained, albeit in poor yield (30%). In
addition, the reaction was carried out in the presence of simple
acetanilide 1k as well as ortho-iodo-4-chloroacetanilide 1d, under
standard conditions (Scheme 3c). Only ortho-iodo-4-
chloroacetanilide 1d was selectively transformed into the product
3da. Similarly, the reaction with 4-chloroacetanilide 1l and simple
ortho-iodoacetanilide 1a, also gave the product 3aa, in which only
iodoacetanilide 1la was selectively involved in the product 3aa
formation (Scheme 3d). Also, the reaction together with simple
acetanilide 1k and para-iodophenyl acetate 1j, furnished the
product 4ja, in which 1j was selectively transformed into 4-
acylphenyl acetate 4ja (Scheme 3e). Thus, based on these
control experiments, it was concluded that the present conditions
are more suitable for direct acylation through the activation Ar-I
bond by [Pd]-catalyst rather than by the assistance of functional
group via ortho-C-H bond activation (Scheme 3).

This article is protected by copyright. All rights reserved.
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control experiments: NHAC
NHAc CHO Pd(OAc), (5 mol %) O o
Ag,0 (1.2 equiv)
+ N N (SM recovered)
70% TBHP in H,0 (5 equiv)
120°C, 16 h
Scheme 3a 1k 2a 3ka (0%)
NHAc CHO NHAc
| Pd(TFA), (5 mol %) O
N o)
70% TBHP in H,O (4 equiv)
toluene, 90 °C, 16 h O
Scheme 3b: 1a 2a 3aa (30%)
NHAc
NHAC NHAc CHO Std. conditions e
| of Scheme 2a
+ + Cl
Cl
1k 1d 2a 3da (62% 3ka (0%
Scheme 3c.
NHAc NHAc
NHA
¢ NHAC ¢HO Std. conditions O
| @ of Scheme 2a =l o, 0
+ +
: Sande
1l 1a 2a 3la (0%) 3aa (65%)
Scheme 3d:
NHAc OAc CHO Std. conditions NHAC AcO
of Scheme 2a
+ +
|
1k 1j 2a 3ka 0%) 4ja (. 50%
Scheme 3e:

[al all the reactions were carried out by using (0.4 mmol) of 1, (1.6 mmol) of aldehyde 2, Pd(OAc)2 (5.0 mg, 5 mol %), Ag20 (111.3 mg, 0.48 mmol) and

TBHP (257.1 mg, 2.0 mmol).

Scheme 3: Control experiments.

With the above optimized condition [1a (1.0 equiv), 2a (4.0 equiv),
Pd(OAc). (5 mol %)/Ag.0 (1.2 equiv), aqueous TBHP (5.0 equiv)
at 120 °C for 14 h (Scheme 2)], to check the scope of the method,
the reaction was performed between ortho-iodoacetanilide 1a-1j
and different benzaldehydes 2a-2r, under established conditions.
Gratifyingly, the reaction was quite amenable, showed good
substrate scope, and furnished the corresponding ortho-acylation
products 3aa-3ar, in fair to very good yields (Table 1). Notably,
the reaction was smooth with benzaldehyde 2a, para-
ethylbenzaldhyde 3d and a-naphthaldehyde 2e (Table 1, 3aa-
3ae). Interestingly, the reaction was also compatible with the
aromatic aldehydes 2f-j with F, Cl and Br substituents (Table 1,
3af-3aj). Electron donating groups containing aromatic aldehydes
2I-n were also suitable for acylation (Table 1, 3al-3an).
Significantly, heteroaromatic aldehyde, such as furfural 20 was
also served as the acylating agent (Table 1, 3ao0). It is worth
mentioning that reaction with strong electron withdrawing
benzaldehyde such as nitro and cyano (2p & 2q), furnished the
products, albeit in very poor yields (Table 1, 3ap & 3aq).
Delightfully, the strategy was further extended to other ortho-
acetanilides 1b-1g (Table 1, 3bb-3gb). Gratifyingly, the reaction
was also amenable with the aliphatic aldehydes 2r-2t, as the
acylating agents (Table 1, 3ar-3at). Significantly, the reaction with

Il |solated yields of chromatographically pure products.

para-iodoacetanlide 1h, afforded the corresponding product 3ah.
Thus, to further demonstrate the regioselective preference for
direct acylation rather than functional group assisting ortho-C-H
activation, the method was extended to various iodo-phenyl
acetates. To our delight, the efficacy of method was further proven
by successful transformation of ortho-iodophenyl acetates 1i to
the corresponding ketone 4ia-4if (Table 1). Notably, the method
was also amenable with para-iodophenyl acetates 1j (Table 1,
4ja-4jf).1?

Further, to demonstrate the utility of the method, it was aimed at
acylation followed by hydrolysis in one-pot, to afford deprotected
acylanilines.® Therefore, after confirming the formation of
acylation products from TLC, the reaction mixture was in-situ
treated with a 1:1 ratio of MeOH and conc. HCI at 60 °C. To our
delight, protecting group free acylanilines 5aa-db were obtained
in one-pot, in fair to very good yields (Table 2). Thus, reveals the
efficiency of the present protocol.

This article is protected by copyright. All rights reserved.
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Table 1: Scope and generality of formation of acylated products 3aa-4jf.

2
Pd(OAC), (5 mol %) (%XCOR

2 Ag,0 (1.2 equiv) Ri—y
RPOCX e OHC-R3 > ANAO

/

70% TBHP in H,0 (5 equiv)
120°C,12t0 20 h

R® 3:when X = NH

1a] X=NH and [¢] a-r 3aa-4jf 4, when X=0
NHAC NHAC NHAC
NHAc NHAc NHAc NHAc NHAc
s
O Br
Br OMe
3aa (82%) 3ad (72%) 3ae (80%) 3af 65% 3ag (75% 3ai (70%) 3aj (64%) 3al (69%)
NHAc NHAc NHAC NHCOEt
NHAc NHAc NHAc
NHAc
o) (o} (o}
o) al o)
OMe O O O Br
g g
OMe NO, CN
3am (74%) 3an (85%) 3ao (60%) 3ap 12% 3aq (10%) 3bb so% 3da (76%) 3dj (79%)
Ac
O NHAc O NHAc NHAG NHAc NHAG NHAC AcHN
F (o] F/‘/z/ CK?
3ea (69%) 3ej (59%) 3ga (72%) 3gb (68% 3ar (58%) 3as (65%) 3at (60% 3ha (55%)
OAc OAc AcO. AcO.
> O ® O
Me Br
4ia (62%) 4ib (67%) 4ik (65%) 4if 59% 4ja (71%) 4jb ( 65% 4f ( 50%

[al Unless otherwise mentioned, all the reactions were carried out by using (0.4 mmol) of 1, (1.6 mmol) of aldehyde 2, Pd(OAc)2 (5.0 mg, 5 mol %),
Ag20 (111.3 mg, 0.48 mmol) and TBHP (257.1 mg, 2.0 mmol). Plisolated yields of chromatographically pure products

Table 2: Scope and generality of formation of acylaniline
derivatives 5aa-5db.2P

Pd(OAc), (5 mol %)

CHO Ag,0 (1.2 equiv) 1 S
- NHAc TBHP in H,0 (5 equiv) )
R1{\/E . LN 120°C121020h
2>~ R then: . y
MeOH: Conc. HCI (1:1) i-R?
60°C,3to4h X
1a-d 2a-m 5aa-db

‘il—iz NH2 ‘22\ NH, NH,
: ; :/;\omz‘/;

5aa (72%) 5ae (63%)  5al (84%) 5am (75%) 5db (60%)

lal Reactions were carried out by using (0.4 mmol) of 1, (1.6 mmol) of aldehyde 2,
Pd(OACc), (5.0 mg, 5 mol %), Ag,0 (111.3 mg, 0.48 mmol) and TBHP (257.1 mg,
2.0 mmol), after the reaction completed (monitored by TLC), then add solvent
MeOH: conc. HCL (1.5 ml: 1.5 ml) at room temperature then heated at 60 °C
until the reaction was completed [ Isolated yields of chromatographically pure

products.

To further demonstrate the synthetic applicability of the present
strategy, it was planned for the domino one-pot synthesis of 2-
quinolinones. It was anticipated that in-situ treatment of the
acylation products with a suitable base would trigger
intramolecular aldol condensation and leads to the formation of 2-
quinolinones. Thus, after monitoring the formation of acylation
products using TLC, the reaction mixture was explored under
different basic environments, to promote in-situ intramolecular
aldol condensation. Initially, the reaction mixture containing
acylation product 3aa that was formed under standard conditions
(i.e. with TBHP in H;0), was reacted with bases K,COj3 (6 equiv)
or NaH (6 equiv) in THF at 80 °C for 3 h. However, no progress
was noted except the formation of minute amount of simple
deprotected acylaniline 5aa. This may be due to the presence of
water in TBHP, which would retard the reaction. Since, it was
established that TBHP in decane was also did the same job as
that of TBHP in H,0O, it was planned to use TBHP in decane, under
optimal conditions, in place of TBHP in H;O, as depicted in Table
3. Thus, the reaction mixture of ketone 3aa was in-situ treated
with KoCOj3 (6 equiv) in THF. The expected product 6aa was
formed, albeit in poor yield along with deprotected aniline 5aa
(Table 3, entry 1). Similarly, with KsPO4 (6 equiv), product was

This article is protected by copyright. All rights reserved.
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formed in poor yield (Table 3, entry 2). While, NEt; was proved to
be inferior (Table 3, entry 3). Notably, KOH in THF and Cs,CO3 in
DMF, furnished the lactam 6aa, in moderate yields (Table 3,
entries 4 to 6). Interestingly, with the base NaOMe, lactam 6aa
was obtained in fair yield (Table 3, entry 7). Finally, NaH in THF
as well as in DMF, afforded the lactam 6aa, in 62% yield, at 80 °C
and 100 °C, respectively (Table 3, entries 8 & 9). To our delight,

Table 3. Optimization of reaction conditions.?

10.1002/ejoc.201701250
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the reaction with NaH in DMF, at elevated temperature (120 °C),
furnished the product 6aa, in 67% yield (Table 1, entry 10). It is
noteworthy that the entire process is for two different
transformations in one-pot operation, the overall yield of 67% is
guite good, as each individual step is accounting for 82% yield.

H
O NHAc N o O NHy
0 base, solvent O = o
e S -

NHAc CHO  Pd(OAc), (5 mol %)
| Ag,0 (1.2 equiv)
+ TBHP in decane temp, time *
(5 equiv) O ‘ O
120°C, 1210 20 h
1a 2a 3aa 6aa 5aa

Entry Base (equiv) Solvent (1.5 mL) Temp (°C) Time (h) Yield (6aa%)™ Yield (5aa%)®!
1 K,COs3 (6.0) THF 80 3 15 30
2 K3PO4 (6.0) THF 80 3 20 trace
3 NEt; (6.0) THF 80 5 - trace
4 KOH (6.0) THF 80 3 52 15
5 Cs,C03(3.0) DMF 100 3 46 10
6 Cs,C03(6.0) DMF 100 3 50 11
7 NaOMe (6.0) DMF 100 3 60 15
8 NaH (6.0) THF 80 25 62 trace
9 NaH (6.0) DMF 100 2 62 trace
10 NaH (6.0) DMF 120 2 67 -

[al Ynless otherwise mentioned, all the reactions were carried out by using (0.4 mmol) of 1, (1.6 mmol) of aldehyde 2, Pd(OAc)2 (5.0 mg, 5 mol %), Ag20
(111.3 mg, 0.48 mmol) and TBHP (257.1 mg, 2.0 mmol), after the reaction completed (monitored by TLC), then add solvent DMF(1.5 ml) and base (6.0
equiv.) until the reaction was completed ®lIsolated yields of chromatographically pure products.

With these optimized condition in hand (Table 3, entry 10), for the
domino one-pot preparation of 2-quinolines, next, explored the
reaction with ortho-idodacetanilides la-1g and benzaldehydes
2b-20 and the results are as summarized in Table 4. To our
delight, as anticipated, the one-pot domino reaction was
successful and afforded 2-quinolinones 6ab-6gb (Table 4). The
reaction was amenable with broad range of functional groups on
both the aromatic rings. For example, the reaction was smooth
with simple to electron rich aromatic rings of benzaldehydes. Also,
compatible with electron deactivating groups on both aromatic
rings (F, CI & Br). Notably, successful with furfural 20 and
furnished the corresponding lactam 6ao, in 61% yield (Table 4,
6a0). It is worth noting that the protocol was also successfully

demonstrated to the accomplishment 3,4-disubstituted-2-

quinolinones (Table 4, 6ba-6¢cb).

Table 4: Scope and generality of formation of quinolinones 6ab-gb.°

This article is protected by copyright. All rights reserved.
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Pd(OAG), (5 mol %)

Ag,0 (1.2 equiv)
TBHP in decane (5 equiv)
120 °C, 12t0 20 h

then:

CHO

x NHCOCH,R
R 4 RS
= | 271 _

2b-o

NaH (6 equiv), DMF,
120°C,1to4 h

1a-g
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S %% % o

6ab(64% 6ac (66%) 6ad ( 9%

6ae (72%) 6af (75% 6al (72%)

%%??%ﬁ

6an (69% 6ao (61%) 6ba (73%)

555

6¢b (70%) 6dj (59%) 6gb (68%)

6bb (80%) 6bl (71%) 6bn (62%)

[l Unless otherwise mentioned, all the reactions were carried out by using (0.4 mmol) of 1, (1.6 mmol) of aldehyde 2, Pd(OAc)2 (5.0 mg, 5 mol %), Ag20
(111.3 mg, 0.48 mmol) and TBHP (257.1 mg, 2.0 mmol), after the reaction completed (monitored by TLC), then add solvent DMF(1.5 ml) and base NaH
(6.0 equiv.) until the reaction was completed ™ Isolated yields of chromatographically pure products.

Most importantly, the lactam 6aa that was obtained one-pot is an
established synthetic precursor for the accomplishment of drug
molecules, such as MCH-1R receptor modulator and LTB4
antagonist (Scheme 4a). Delightfully, the strategy has been
applied to the one-pot synthesis of HBV inhibitor 6da (Scheme
4b). Also, the present strategy enabled the one-pot rapid access
to the 4-aryl-2-quinolinone 6fh, a key intermediate for the
synthesis of Tipifarnib (Scheme 4c). Thus, demonstrates
versatility of present protocol, for the rapid synthesis of drugs and
biologically important compounds of this sort.**

Pd(OAc), (5 mol %)

H

CHO  Ag,O (1.2 equiv) N_O
NHA 2
¢ TBHP in decane (5 equiv)
+ 120°C, 16 h =z
| .
then: ) Ph
NaH (6 equiv), DMF,
1a 2a 120°C, 2 h 6aa (67%)
NHAc / i
N H N l M
s N~ N__O Me
Z _ COOH

Ph MCH-1R receptor modulator
Scheme 4a:

Pd(OAc), (5 mol %)

Ph LTB4 antagonist

T

R N
NHAC CHO  Ag,0 (1.2 equiv) 0o
| TBHP in decane (5 equiv) _
. 120°C, 17 h Cl
then:
NaH (6 equiv), DMF, O
c 120°C, 1h
1d 2a 6da (65%) HBV inhibitor
Scheme 4b: .
Pd(OAc), (5 mol %)
NHAc CHO Ag,0 (1.2 equiv)
| TBHP in decane (5 equiv)
. 120 °C, 16 h
then:
Br Cl NaH (6 equiv), DMF,
120°C,1h
1f 2h 6fh (70%)
Tipifarnib
Scheme 4c:

Scheme 4: One-pot synthesis of

HBV inhibitor and formal

synthesis of Tipifarnib and other bioactive molecules.
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Conclusions

In conclusion, we have developed [Pd]-catalyzed direct acylation
of iodoacetanilides/iodophenyl acetates with aldehydes. Simple
and bench-top aldehydes were employed as the non-toxic
acylating agents. Moreover, this method comprises direct
coupling with aldehydes without the activation of carbonyl and
without the need of directing group assistance. The strategy has
been applied to domino one-pot synthesis of acyl-anilines and 2-
quinolinones. Importantly, this process provides efficient and
rapid access to 2-quinolinones via acylation and intramolecular
aldol condensation in one-pot. Significantly, the strategy enabled
the domino one-pot synthesis of drugs and bioactive compounds.

Experimental Section

IR spectra were recorded on a FTIR spectrophotometer. *H NMR
spectra were recorded on 400 MHz spectrometer at 295 K in
CDCls; chemical shifts (6 ppm) and coupling constants (Hz) are
reported in standard fashion with reference to either internal
standard tetramethylsilane (TMS) (&4 =0.00 ppm) or CHCI3 (0y =
7.25 ppm). ¥C NMR spectra were recorded on 100 MHz
spectrometer at RT in CDCls; chemical shifts (& ppm) are reported
relative to CHCI; [6¢c = 77.00 ppm (central line of triplet)]. In the
3C NMR, the nature of carbons (C, CH, CH, and CHz) was
determined by recording the DEPT-135 spectra. In the *H-NMR,
the following abbreviations were used throughout: s = singlet, d =
doublet, t = triplet, g = quartet, qui =quintet, sept = septet, dd =
doublet of doublet, m = multiplet and br. s = broad singlet. High-
resolution mass spectra (HR-MS) were recorded on Q-TOF
electron spray ionization (ESI) mode and atmospheric pressure
chemical ionization (APCI) modes. Melting points were
determined on an electrothermal melting point apparatus and are
uncorrected.

All small scale reactions were carried out using Schlenk tube.
Reactions were monitored by TLC on silica gel using a
combination of hexane and ethyl acetate as eluents. Reactions
were generally run under argon or a nitrogen atmosphere.
Solvents were distilled prior to use; petroleum ether with a boiling
range of 60 to 80 °C was used. Acme’s silica-gel (60-120 mesh)
was used for column chromatography (approximately 20 g per
one gram of crude material).

The aldehydes 2a-t which have been used are commercially
available.

The iodo acetanilides and iodophenyl acetates 1la-j, were
synthesized by reports in literature!® from the corresponding iodo
anilines and iodo phenols which are commercially available.

GP-1 [General procedure for preparation of 3/4:

GP-1 involves the reaction with iodo la-j (104-135 mg, 0.40
mmol) and aldehyde 2a-t (115.2-296.0 mg, 1.6 mmol) in the
presence of Pd(OAc); (5.0 mg, 5 mol %), Ag-O (111.3 mg, 0.48
mmol) and TBHP (257.1 mg, 2.0 mmol) and allowed the reaction

10.1002/ejoc.201701250
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mixture to stir at 120 °C for 12-20 h. Progress of the products 3aa-
4jf formation was monitored by TLC till the reaction was
completed. Then reaction mixture was removed from oil bath and
allow to reach room temperature and the reaction mixture was
guenched by the addition of aqueous NaHCO3 solution and then
extracted with ethyl acetate (3 x 15 mL). The organic layer was
washed with saturated NaCl solution, dried over Na,SO, and
filtered. Evaporation of the solvent under reduced pressure and
purification of the crude material by silica gel column
chromatography (petroleum ether/ethyl acetate) furnished the
products 3/4 (51.6-110.6 mg, 50-85 %) as viscous liquid/solid.
The products 3aa, 3ae, 3af, 3ag, 3ai, 3aj, 3al, 3am, 3ap, 3ar, 3as,
3at, 3bb, 3da, 3ea, 3ga, 3ha, 4ia, 4ib, 4if, 4ik, 4ja, 4jb, 4jf are
reported in literature. 8 15

GP-2 [General procedure for preparation of 5:

GP-2 involves the reaction with ortho-iodoacetanilide 1a-d (104-
118 mg, 0.40 mmol) and aldehyde 2a-n (169.6-249.6 mg, 1.6
mmol) in the presence of Pd(OAc). (5.0 mg, 5 mol %), Ag.O
(111.3 mg, 0.48 mmol) and TBHP (257.1 mg, 2.0 mmol) and
allowed the reaction mixture to stir at 120 °C for 12-20 h. .
Progress of the reaction was monitored by TLC till the ortho-
iodoacetanilide 1a-d, was completed. Then the reaction mixture
was removed from oil bath and allow to reach room temperature
and then added MeOH : conc. HCI (1.5 : 1.5 ml) and allowed the
reaction mixture to stir at 60 °C for 3-4 h. Progress of the products
5aa-db, formation was monitored by TLC till the reaction was
completed. The reaction mixture was quenched by the addition of
aqueous NaHCOj; solution and then extracted with ethyl acetate
(3 x 15 mL). The organic layers were washed with saturated NaCl
solution, dried (Na,SO,) and filtered. Evaporation of the solvent
under reduced pressure and purification of the crude material by
silica gel column chromatography (petroleum ether/ethyl acetate)
furnished the products 5 (56.7-77.2 mg, 60-84 %) as viscous
liquid.The products 5aa-5db are reported in literature. 3¢

GP-3 [General procedure for preparation of 6:

GP-3 involves the reaction with ortho-iodoacetanilide 1a-g (104.4-
339.9 mg, 0.40 mmol) and aldehyde 2a-o (169.6-249.6 mg, 1.6
mmol) in the presence of Pd(OAc), (5.0 mg, 5 mol %), Ag.O
(111.3 mg, 0.48 mmol) and TBHP in decane (180. 0 mg, (0.36
ml), 2.0 mmol) and allowed the reaction mixture to stir at 120 °C
for 12-20 h. . Progress of the reaction was monitored by TLC till
the ortho-iodoacetanilide 1a-g, was completed. Then the reaction
mixture was removed from oil bath and allow to reach room
temperature and then added DMF (1.5 ml) and NaH (96.0 mg,
2.4 mmol) then allowed the reaction mixture to stir at 120 °C for
1-4 h. Progress of the products 6aa-gb, formation was monitored
by TLC till the reaction was completed. The reaction mixture was
guenched by the addition of aqueous NaHCO3 solution and then
extracted with ethyl acetate (3 x 15 mL). The organic layers were
washed with saturated NaCl solution, dried (Na>,SO,) and filtered.
Evaporation of the solvent under reduced pressure and
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purification of the crude material by silica gel column
chromatography (petroleum ether/ethyl acetate) furnished the
products 6 (51.0-96.0 mg, 53-80 %) as viscous liquid/solid. The
products 6aa, 6ab, 6ac, 6af, 6al, 6an, 6ao, 6ba, 6bb, 6da, 6fh,
6gb are reported in literature.”®

N-(2-benzoylphenyl)acetamide (3aa): GP-1 was carried out with
ortho-iodoacetanilide 1a (104.4mg, 0.40 mmol) and aldehyde 2a
(169.6 mg,1.6 mmol) in presence of Pd(OAc). (5.0 mg, 5 mol %),
Ag.0 (111.3 mg, 0.48 mmol) and TBHP (257.1 mg, 2.0 mmol) and
allowed the reaction mixture to stir at 120 °C for 14 h for the
product 3aa formation. Purification of the crude material by silica
gel column chromatography (petroleum ether/ethyl acetate, 90:10
to 85:15) furnished the product 3aa (78.3 mg, 82%) as a yellow
viscous liquid. [TLC control (petroleum ether/ethyl acetate 85:15),
R#(1a)=0.50, R¢(3aa)=0.55, UV detection].

N-(2-(4-ethylbenzoyl)phenyl)acetamide (3ad): GP-1 was
carried out with ortho-iodoacetanilide 1a (104.4mg, 0.40 mmol)
and aldehyde 2d (214.4 mg,1.6 mmol) in presence of Pd(OAc).
(5.0 mg, 5 mol %), Ag-O (111.3 mg, 0.48 mmol) and TBHP (257.1
mg, 2.0 mmol) and allowed the reaction mixture to stir at 120 °C
for 14 h for the product 3ad formation. Purification of the crude
material by silica gel column chromatography (petroleum
ether/ethyl acetate, 90:10 to 85:15) furnished the product 3ad
(76.8 mg, 72%) as a viscous liquid. [TLC control (petroleum
ether/ethyl acetate 85:15), Ri(1a)=0.50, R#(3ad)=0.55, UV
detection]. IR (MIR-ATR, 4000-600 cm?): vmax=3098, 2980, 1712,
1677, 1590, 1456, 1218, 1089, 940, 720 cm™. 'H NMR (CDCls,
400 MHz): 6=10.72 (br.s, 1H), 8.58 (d, 1H, J=8.3 Hz), 7.63 (d, 2H,
J=8.3 Hz), 7.58-7.53 (m, 2H), 7.30 (d, 2H, J=8.3 Hz), 7.09-7.05
(m, 1H), 2.73 (q, 2H, J=7.8 Hz), 2.20 (s, 3H), 1.27 (t, 3H, J=7.8
Hz) ppm. 3C NMR (CDCl;, 100 MHz): 6=199.3 (Cg), 169.1 (Cy),
149.7 (Cy), 140.2 (Cy), 136.0 (Cq), 133.9 (CH), 133.3 (CH), ),
130.3 (2xCH), 127.8 (2xCH), 123.6 (Cq), 122.0 (CH), 121.5
(CH), 28.9 (CH,), 25.2 (CHg), 15.2 (CH3) ppm. HR-MS (ESI*) m/z
calculated for [Ci7H17NNaOz]*=[M+Na]*: 290.1151; found
290.1156.

N-(2-(1-naphthoyl)phenyl)acetamide (3ae): GP-1 was carried
out with ortho-iodoacetanilide 1a (104.4mg, 0.40 mmol) and
aldehyde 2e (249.6 mg,1.6 mmol) in presence of Pd(OAc), (5.0
mg, 5 mol %), Ag.0O (111.3 mg, 0.48 mmol) and TBHP (257.1 mg,
2.0 mmol) and allowed the reaction mixture to stir at 120 °C for 14
h for the product 3ae formation. Purification of the crude material
by silica gel column chromatography (petroleum ether/ethyl
acetate, 90:10 to 85:15) furnished the product 3ae (92.4 mg, 80%)
as a viscous liquid. [TLC control (petroleum ether/ethyl acetate
85:15), Ri(1a)=0.50, R¢(3ae)=0.55, UV detection].

N-(2-(4-fluorobenzoyl)phenyl)acetamide (3af): GP-1 was
carried out with ortho-iodoacetanilide 1a (104.4mg, 0.40 mmol)
and aldehyde 2f (198.4 mg,1.6 mmol) in presence of Pd(OAc),
(5.0 mg, 5 mol %), Ag-O (111.3 mg, 0.48 mmol) and TBHP (257.1
mg, 2.0 mmol) and allowed the reaction mixture to stir at 120 °C
for 14 h for the product 3af formation. Purification of the crude
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material by silica gel column chromatography (petroleum
ether/ethyl acetate, 80:10 to 85:15) furnished the product 3af
(66.8 mg, 65%) as a viscous liquid. [TLC control (petroleum
ether/ethyl acetate 85:15), R{(1a)=0.50, R#(3af)=0.55, UV
detection].

N-(2-(4-chlorobenzoyl)phenyl)acetamide (3ag): GP-1 was
carried out with ortho-iodoacetanilide 1a (104.4mg, 0.40 mmol)
and aldehyde 2g (224 mg,1.6 mmol) in presence of Pd(OAc)
(5.0 mg, 5 mol %), Ag20 (111.3 mg, 0.48 mmol) and TBHP (257.1
mg, 2.0 mmol) and allowed the reaction mixture to stir at 120 °C
for 14 h for the product 3ag formation. Purification of the crude
material by silica gel column chromatography (petroleum
ether/ethyl acetate, 90:10 to 85:15) furnished the product 3ag
(81.9 mg, 75%) as a viscous liquid. [TLC control (petroleum
ether/ethyl acetate 85:15), Rg(1a)=0.50, R¢(3xx)=0.55, UV
detection].

N-(2-(3-bromobenzoyl)phenyl)acetamide (3ai): GP-1 was
carried out with ortho-iodoacetanilide 1a (104.4mg, 0.40 mmol)
and aldehyde 2i (296 mg,1.6 mmol) in presence of Pd(OAc), (5.0
mg, 5 mol %), Ag,O (111.3 mg, 0.48 mmol) and TBHP (257.1 mg,
2.0 mmol) and allowed the reaction mixture to stir at 120 °C for 14
h for the product 3ai formation. Purification of the crude material
by silica gel column chromatography (petroleum ether/ethyl
acetate, 90:10 to 85:15) furnished the product 3ai (89.0 mg, 70%)
as a viscous liquid. [TLC control (petroleum ether/ethyl acetate
85:15), Ri(1a)=0.50, R¢(3ai)=0.55, UV detection].

N-(2-(2-bromobenzoyl)phenyl)acetamide (3aj): GP-1 was
carried out with ortho-iodoacetanilide 1la (104.4mg, 0.40 mmol)
and aldehyde 2j (296 mg,1.6 mmol) in presence of Pd(OAc); (5.0
mg, 5 mol %), Ag.O (111.3 mg, 0.48 mmol) and TBHP (257.1 mg,
2.0 mmol) and allowed the reaction mixture to stir at 120 °C for 14
h for the product 3aj formation. Purification of the crude material
by silica gel column chromatography (petroleum ether/ethyl
acetate, 90:10 to 85:15) furnished the product 3aj (81.4 mg, 64%)
as a viscous liquid. [TLC control (petroleum ether/ethyl 85:15),
R(1a)=0.50, R#(3aj)=0.55, UV detection].

N-(2-(3-methoxybenzoyl)phenyl)acetamide (3al): GP-1 was
carried out with ortho-iodoacetanilide 1a (104.4mg, 0.40 mmol)
and aldehyde 2l (217.6 mg,1.6 mmol) in presence of Pd(OAc):
(5.0 mg, 5 mol %), Ag-O (111.3 mg, 0.48 mmol) and TBHP (257.1
mg, 2.0 mmol) and allowed the reaction mixture to stir at 120 °C
for 14 h for the product 3al formation. Purification of the crude
material by silica gel column chromatography (petroleum
ether/ethyl acetate, 85:15 to 80:20) furnished the product 3al
(74.2 mg, 69%) as a viscous liquid. [TLC control (petroleum
ether/ethyl acetate 85:15), Ri(1a)=0.60, R¢(3al)=0.50, UV
detection].

N-(2-(2-methoxybenzoyl)phenyl)acetamide (3am): GP-1 was
carried out with ortho-iodoacetanilide 1a (104.4mg, 0.40 mmol)
and aldehyde 2m (217 mg,1.6 mmol) in presence of Pd(OAc).
(5.0 mg, 5 mol %), Ag-O (111.3 mg, 0.48 mmol) and TBHP (257.1
mg, 2.0 mmol) and allowed the reaction mixture to stir at 120 °C
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for 14 h for the product 3am formation. Purification of the crude
material by silica gel column chromatography (petroleum
ether/ethyl acetate, 85:15 to 80:20) furnished the product 3am
(79.6 mg, 74%) as a viscous liquid. [TLC control (petroleum
ether/ethyl acetate 80:20), R¢(1a)=0.60, R{(3am)=0.50, UV
detection].

N-(2-(3,4-dimethoxybenzoyl)phenyl)acetamide (3an): GP-1
was carried out with ortho-iodoacetanilide 1a (104.4mg, 0.40
mmol) and aldehyde 2n (265.6 mg,1.6 mmol) in presence of
Pd(OAc), (5.0 mg, 5 mol %), Ag-O (111.3 mg, 0.48 mmol) and
TBHP (257.1 mg, 2.0 mmol) and allowed the reaction mixture to
stir at 120 °C for 14 h for the product 3an formation. Purification
of the crude material by silica gel column chromatography
(petroleum ether/ethyl acetate, 80:20 to 70:30) furnished the
product 3an (101.6 mg, 85%) as a viscous liquid. [TLC control
(petroleum ether/ethyl acetate 80:20), Ri(1a)=0.60, R«(3an)=0.40,
UV detection]. IR (MIR-ATR, 4000-600 cm™): vmax=3107, 2970,
1698, 1677, 1599, 1456, 1288, 1088, 944, 720 cm™. H NMR
(CDCl3, 400 MHz): 6=10.40 (br.s, 1H), 8.52 (d, 1H, J=8.8 Hz),
7.55-7.52 (m, 2H), 7.36 (d, 1H, J=1.9 Hz), 7.30 (dd, 1H, J=8.3 and
J=1.9 Hz), 7.08 (t, 1H, J=7.5 Hz), 6.89 (d, 1H, J=8.8 Hz), 3.95 (s,
3H), 3.92 (s, 3H), 2.18 (s, 3H) ppm. 3C NMR (CDCl3, 100 MHz):
6=197.8 (Cy), 169.0 (Cy), 153.2 (Cy), 148.9 (Cy), 139.6 (Cy), 133.5
(CH), 132.6 (CH), 130.9 (Cy), 125.5 (CH), 124.4 (C,), 122.0 (CH),
121.8 (CH), 112.2 (CH), 109.8 (CH), 56.1 (CHs3), 56.0 (CHs), 25.1
(CHs)  ppm. HR-MS  (ESIY) m/z  calculated  for
[C17H17KNO4]*=[M+K]*: 338.0789; found 338.0788.

N-(2-(furan-2-carbonyl)phenyl)acetamide (3ao): GP-1 was
carried out with ortho-iodoacetanilide 1a (104.4mg, 0.40 mmol)
and aldehyde 20 (153.6 mg,1.6 mmol) in presence of Pd(OAc),
(5.0 mg, 5 mol %), Ag-O (111.3 mg, 0.48 mmol) and TBHP (257.1
mg, 2.0 mmol) and allowed the reaction mixture to stir at 120 °C
for 14 h for the product 3ao formation. Purification of the crude
material by silica gel column chromatography (petroleum
ether/ethyl acetate, 90:10 to 85:15) furnished the product 3ao
(54.9 mg, 60%) as a viscous liquid. [TLC control (petroleum
ether/ethyl acetate 90:10), R{(1a)=0.50, R#(3a0)=0.55, UV
detection]. IR (MIR-ATR, 4000-600 cm™): vmax=3301, 2967, 1690,
1677, 1599, 1456, 1288, 1088, 944, 720 cm. *H NMR (CDCls,
400 MHz): 6=10.43 (br.s, 1H), 8.50 (d, 1H, J=8.8 Hz), 7.86 (d, 1H,
J=7.8 Hz), 7.70 (s, 1H), 7.52 (t, 1H, J=7.8 Hz), 7.14-7.09 (m, 2H),
6.158-6.56 (m, 1H), 2.15 (s, 3H) ppm. **C NMR (CDCl;, 100
MHz): 6=184.0 (C,), 168.9 (Cy), 151.8 (Cg), 147.8 (CH), 139.5 (Cy),
133.8 (CH), 131.1 (CH), 123.3 (C), 122.4 (CH), 122.0 (CH),
121.6 (CH), 112.4 (CH), 25.0 (CHs) ppm. HR-MS (ESI*) m/z

calculated for [Ci3H1aNNaOg]*=[M+Na]*: 352.0631; found
352.0628.
N-(2-(4-nitrobenzoyl)phenyl)acetamide (3ap): GP-1 was

carried out with ortho-iodoacetanilide 1a (104.4mg, 0.40 mmol)
and aldehyde 2p (241.6 mg,1.6 mmol) in presence of Pd(OAc),
(5.0 mg, 5 mol %), Ag20 (111.3 mg, 0.48 mmol) and TBHP (257.1
mg, 2.0 mmol) and allowed the reaction mixture to stir at 120 °C
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for 14 h for the product 3ap formation. Purification of the crude
material by silica gel column chromatography (petroleum
ether/ethyl acetate, 90:10 to 85:15) furnished the product 3ap
(14.0 mg, 12%) as a viscous liquid. [TLC control (petroleum
ether/ethyl acetate 80:20), R:(1a)=0.50, Ri(3ap)=0.40, UV
detection].

N-(2-(4-cyanobenzoyl)phenyl)acetamide (3aq): GP-1 was
carried out with ortho-iodoacetanilide 1a (104.4mg, 0.40 mmol)
and aldehyde 2q (209.6 mg,1.6 mmol) in presence of Pd(OAc):
(5.0 mg, 5 mol %), Ag-0O (111.3 mg, 0.48 mmol) and TBHP (257.1
mg, 2.0 mmol) and allowed the reaction mixture to stir at 120 °C
for 14 h for the product 3aq formation. Purification of the crude
material by silica gel column chromatography (petroleum
ether/ethyl acetate, 90:10 to 85:15) furnished the product 3aq
(11.0 mg, 10%) as a viscous liquid. [TLC control (petroleum
ether/ethyl acetate 80:20), R:(1a)=0.50, R:(3aq)=0.40, UV
detection]. IR (MIR-ATR, 4000-600 cm): vmax=3103, 2968, 2309,
1695, 1670, 1589, 1466, 1285, 1088, 940, 727 cm™. *H NMR
(CDCls, 400 MHz): 6=10.80 (br.s, 1H), 8.65 (d, 1H, J=7.8 Hz),
7.80-7.75 (m, 4H), 7.63-7.58 (m, 1H), 7.43 (dd, 1H, J=7.8 and
J=1.4 Hz), 7.11-7.06 (m, 1H), 2.23 (s, 3H) ppm. 1*C NMR (CDCls,
100 MHz): 6=198.0 (Cy), 169.3 (Cy), 142.3 (Cy), 140.9 (Cy), 135.3
(CH), 133.4 (CH), 132.1 (2xCH), 130.0 (2xCH), 122.3 (CH),
122.0 (Cy), 121.7 (CH), 117.8 (Cy), 115.6 (Cqg), 25.3 (CH3) ppm.
HR-MS (ESI*) m/z calculated for [CisH13sN2O2]*=[M+H]*:
265.0972; found 265.0969.

N-(2-butyrylphenyl)acetamide (3ar): GP-1 was carried out with
ortho-iodoacetanilide 1a (104.4mg, 0.40 mmol) and aldehyde 2r
(115.2 mg,1.6 mmol) in presence of Pd(OAc)2 (5.0 mg, 5 mol %),
Ag20 (111.3 mg, 0.48 mmol) and TBHP (257.1 mg, 2.0 mmol) and
allowed the reaction mixture to stir at 120 °C for 14 h for the
product 3ar formation. Purification of the crude material by silica
gel column chromatography (petroleum ether/ethyl acetate, 95:05
to 90:10) furnished the product 3ar (47.5 mg, 58%) as a viscous
liquid. [TLC control (petroleum ether/ethyl acetate 85:15),
R¢(1a)=0.50, R¢(3ar)=0.60, UV detection].

N-(2-pentanoylphenyl)acetamide (3as): GP-1 was carried out
with ortho-iodoacetanilide 1a (104.4mg, 0.40 mmol) and aldehyde
2s (131.2 mg,1.6 mmol) in presence of Pd(OAc). (5.0 mg, 5
mol %), Ag.O (111.3 mg, 0.48 mmol) and TBHP (257.1 mg, 2.0
mmol) and allowed the reaction mixture to stir at 120 °C for 14 h
for the product 3as formation. Purification of the crude material by
silica gel column chromatography (petroleum ether/ethyl acetate,
95:05 to 90:10) furnished the product 3as (56.9 mg, 65%) as a
viscous liquid. [TLC control (petroleum ether/ethyl acetate 85:15),
R¢(1a)=0.50, R#(3as)=0.60, UV detection].

N-(2-hexanoylphenyl)acetamide (3at): GP-1 was carried out
with ortho-iodoacetanilide 1a (104.4mg, 0.40 mmol) and aldehyde
2t (160 mg,1.6 mmol) in presence of Pd(OAc), (5.0 mg, 5 mol %),
Ag-0 (111.3 mg, 0.48 mmol) and TBHP (257.1 mg, 2.0 mmol) and
allowed the reaction mixture to stir at 120 °C for 14 h for the
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product 3at formation. Purification of the crude material by silica
gel column chromatography (petroleum ether/ethyl acetate, 95:05
to 90:10) furnished the product 3at (55.9 mg, 60%) as a viscous
liquid. [TLC control (petroleum ether/ethyl acetate 85:15),
R#(1a)=0.50, R¢(3at)=0.60, UV detection].

N-(2-(4-methylbenzoyl)phenyl)propionamide (3bb): GP-1 was
carried out with ortho-iodoacetanilide 1b (110.0mg, 0.40 mmol)
and aldehyde 2b (192.0 mg,1.6 mmol) in presence of Pd(OAc),
(5.0 mg, 5 mol %), Ag-0O (111.3 mg, 0.48 mmol) and TBHP (257.1
mg, 2.0 mmol) and allowed the reaction mixture to stir at 120 °C
for 14 h for the product 3bb formation. Purification of the crude
material by silica gel column chromatography (petroleum
ether/ethyl acetate, 90:10 to 85:15) furnished the product 3bb
(85.4 mg, 80%) as a viscous liquid. [TLC control (petroleum
ether/ethyl acetate 85:15), R{(1b)=0.50, R#(3bb)=0.55, UV
detection].

N-(2-benzoyl-4-chlorophenyl)acetamide (3da): GP-1 was
carried out with ortho-iodoacetanilide 1d (118.0 mg, 0.40 mmol)
and aldehyde 2a (169.6 mg,1.6 mmol) in presence of Pd(OAc),
(5.0 mg, 5 mol %), Ag-O (111.3 mg, 0.48 mmol) and TBHP (257.1
mg, 2.0 mmol) and allowed the reaction mixture to stir at 120 °C
for 14 h for the product 3da formation. Purification of the crude
material by silica gel column chromatography (petroleum
ether/ethyl acetate, 85:15 to 80:20) furnished the product 3da
(82.9 mg, 76%) as a viscous liquid. [TLC control (petroleum
ether/ethyl acetate 85:15), Rf(1d)=0.50, R¢(3da)=0.40, UV
detection].

N-(2-(2-bromobenzoyl)-4-chlorophenyl)acetamide (3dj): GP-1
was carried out with ortho-iodoacetanilide 1d (118.0 mg, 0.40
mmol) and aldehyde 2j (296 mg,1.6 mmol) in presence of
Pd(OAc), (5.0 mg, 5 mol %), Ag,O (111.3 mg, 0.48 mmol) and
TBHP (257.1 mg, 2.0 mmol) and allowed the reaction mixture to
stir at 120 °C for 14 h for the product 3dj formation. Purification of
the crude material by silica gel column chromatography
(petroleum ether/ethyl acetate, 85:15 to 80:20) furnished the
product 3dj (110.6 mg, 79%) as a viscous liquid. [TLC control
(petroleum ether/ethyl acetate 85:15), Ri(1d)=0.50, R#(3dj)=0.40,
UV detection]. IR (MIR-ATR, 4000-600 cm™): 1max=3190, 2960,
1709, 1677, 1599, 1456, 1288, 1088, 944, 720 cm™. 'H NMR
(CDCls, 400 MHz): 6=11.39 (br.s, 1H), 8.78 (d, 1H, J=8.8 Hz),
7.67 (dd, 1H, J=7.8 and J=1.4 Hz), 7.51 (dd, 1H, J=9.2 and J=1.4
Hz), 7.46-7.36 (m, 2H), 7.29-7.26 (m, 2H), 2.27 (s, 3H) ppm. *C
NMR (CDCl;, 100 MHz): 6=198.8 (Cq), 169.5 (Cg), 140.4 (Cy),
139.9 (Cq), 135.6 (CH), 133.5 (CH), 133.4 (CH), 131.6 (CH),
128.6 (CH), 127.4 (CH), 127.2 (C,), 122.2 (CH), 122.1 (C), 119.2
(CH), 25.5 (CHsz) ppm. HR-MS (ESI*) m/z calculated for
[C1sH11BrCINNaO,]*=[M+Na]*: 373.9554; found 373.9550.

N-(2-benzoyl-4-fluorophenyl)acetamide (3ea): GP-1 was
carried out with ortho-iodoacetanilide 1e (111.6mg, 0.40 mmol)
and aldehyde 2a (169.6 mg,1.6 mmol) in presence of Pd(OAc),
(5.0 mg, 5 mol %), Ag20 (111.3 mg, 0.48 mmol) and TBHP (257.1
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mg, 2.0 mmol) and allowed the reaction mixture to stir at 120 °C
for 14 h for the product 3ea formation. Purification of the crude
material by silica gel column chromatography (petroleum
ether/ethyl acetate, 85:15 to 80:20) furnished the product 3ea
(70.9 mg, 69%) as a viscous liquid. [TLC control (petroleum
ether/ethyl acetate 85:15), R¢(1e)=0.50, R¢(3ea)=0.55, UV
detection].

N-(2-(2-bromobenzoyl)-4-fluorophenyl)acetamide (3ej): GP-1
was carried out with ortho-iodoacetanilide 1e (111.6mg, 0.40
mmol) and aldehyde 2j (296 mg,1.6 mmol) in presence of
Pd(OAc), (5.0 mg, 5 mol %), Ag-O (111.3 mg, 0.48 mmol) and
TBHP (257.1 mg, 2.0 mmol) and allowed the reaction mixture to
stir at 120 °C for 14 h for the product 3ej formation. Purification of
the crude material by silica gel column chromatography
(petroleum ether/ethyl acetate, 90:10 to 85:15) furnished the
product 3ej (79.2 mg, 59%) as a viscous liquid. [TLC control
(petroleum ether/ethyl acetate 85:15), Ri(1e)=0.50, R#(3€j)=0.55,
UV detection]. IR (MIR-ATR, 4000-600 cm™): vmax=3102, 2960,
1710, 1677, 1599, 1456, 1288, 1088, 944, 720 cm™. 'H NMR
(CDCls, 400 MHz): 6=11.30 (br.s, 1H), 8.79 (dd, 1H, J=9.2 and
J=5.3 Hz), 7.65 (dd, 1H, J=7.8 and J=0.9 Hz), 7.45-7.35 (m, 2H),
7.31-7.26 (m, 2H), 6.99 (dd, 1H, J=7.8 and J=0.9 Hz), 2.26 (s,
3H) ppm. 3C NMR (CDCls, 100 MHz): 6=198.7 (Cg), 169.3 (Cq),
158.0 (Cg), 155.6 (Cg), 140.0 (Cg), 138.2 (Cq), 133.3 (CH), 131.6
(CH), 128.5 (CH), 127.4 (CH), 123.0 (CH), 122.7 (CH), 122.6 (CH),
122.5 (CH), 122.0 (CH), 122.0 (CH), 120.0 (Cg), 119.7 (Cy), 119.1
(Cq), 254 (CHs) ppm. HR-MS (ESI*) m/z calculated for
[Cl5HuBrFNNa02]+:[M+Na]+: 3579849, found 357.9841.

N-(2-benzoyl-4,6-dimethylphenyl)acetamide (3ga): GP-1 was
carried out with ortho-iodoacetanilide 1g (115.6mg, 0.40 mmol)
and aldehyde 2a (169.6 mg,1.6 mmol) in presence of Pd(OAc):
(5.0 mg, 5 mol %), Ag-O (111.3 mg, 0.48 mmol) and TBHP (257.1
mg, 2.0 mmol) and allowed the reaction mixture to stir at 120 °C
for 14 h for the product 3ga formation. Purification of the crude
material by silica gel column chromatography (petroleum
ether/ethyl acetate, 85:15 to 80:20) furnished the product 3ga
(76.8 mg, 72%) as a viscous liquid. [TLC control (petroleum
ether/ethyl acetate 85:15), Ry(1g)=0.50, R:(3ga)=0.40, UV
detection).

N-(2,4-dimethyl-6-(4-methylbenzoyl)phenyl)acetamide (3gb):
GP-1 was carried out with ortho-iodoacetanilide 1g (115.6mg,
0.40 mmol) and aldehyde 2b (192.0 mg,1.6 mmol) in presence of
Pd(OAc), (5.0 mg, 5 mol %), Ag-O (111.3 mg, 0.48 mmol) and
TBHP (257.1 mg, 2.0 mmol) and allowed the reaction mixture to
stir at 120 °C for 15 h for the product 3gb formation. Purification
of the crude material by silica gel column chromatography
(petroleum ether/ethyl acetate, 85:15 to 80:20) furnished the
product 3gb (76.4 mg, 68%) as a viscous liquid. [TLC control
(petroleum ether/ethyl acetate 85:15), Ri(1g)=0.50, R¢(3gb)=0.40,
UV detection)]. IR (MIR-ATR, 4000-600 cm™): wmax=3210, 2960,
1702, 1677, 1599, 1456, 1288, 1088, 944, 720 cm™. 'H NMR
(CDCl3, 400 MHz): 6=8.48 (br.s, 1H), 7.72 (d, 2H, J=8.3 Hz), 7.24
(d, 2H, J=7.8 Hz), 7.16 (s, 1H), 7.00 (s, 1H), 2.41 (s, 3H), 2.28 (s,
3H), 2.21 (s, 3H), 1.97 (s, 3H) ppm. 3C NMR (CDClz, 100 MHz):
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6=197.6 (Cy), 168.7 (Cy), 144.0 (Cy), 135.9 (Cy), 135.1 (Cy), 134.7
(Cy), 134.4 (CH), 134.1 (Cy), 131.8 (Cy), 130.6 (2xCH), 128.9
(2xCH), 128.2 (CH), 23.3 (CHs), 21.6 (CH3), 20.8 (CH3), 18.5
(CHs) ppm. HR-MS (ESIY) m/z calculated for
[C13H20N02]+:[M+H]+: 2821489, found 282.1491.

N-(4-benzoylphenyl)acetamide (3ha): GP-1 was carried out
with ortho-iodoacetanilide 1h (104.4mg, 0.40 mmol) and aldehyde
2a (169.6 mg,1.6 mmol) in presence of Pd(OAc), (5.0 mg, 5
mol %), Ag.0 (111.3 mg, 0.48 mmol) and TBHP (257.1 mg, 2.0
mmol) and allowed the reaction mixture to stir at 120 °C for 14 h
for the product 3ha formation. Purification of the crude material by
silica gel column chromatography (petroleum ether/ethyl acetate,
85:15 to 80:20) furnished the product 3ha (52.5 mg, 55%) as a
viscous liquid. [TLC control (petroleum ether/ethyl acetate 85:15),
R#(1h)=0.50, R¢(3ha)=0.30, UV detection].

2-benzoylphenyl acetate (4ia): GP-1 was carried out with ortho-
iodophenylacetate 1i (104.4mg, 0.40 mmol) and aldehyde 2a
(169.6 mg, 1.6 mmol) in presence of Pd(OAc). (5.0 mg, 5 mol %),
Ag-0 (111.3 mg, 0.48 mmol) and TBHP (257.1 mg, 2.0 mmol) and
allowed the reaction mixture to stir at 120 °C for 12 h for the
product 4ia formation. Purification of the crude material by silica
gel column chromatography (petroleum ether/ethyl acetate, 97:03
to 95:05) furnished the product 4ia (59.5 mg, 62%) as a viscous
liquid. [TLC control (petroleum ether/ethyl acetate 96:04),
R#(1i)=0.50, R#(4ia)=0.30, UV detection].

2-(4-methylbenzoyl)phenyl acetate (4ib): GP-1 was carried out
with ortho-iodophenylacetate 1i (104.4mg, 0.40 mmol) and
aldehyde 2b (192.0 mg,1.6 mmol) in presence of Pd(OAc), (5.0
mg, 5 mol %), Ag.0O (111.3 mg, 0.48 mmol) and TBHP (257.1 mg,
2.0 mmol) and allowed the reaction mixture to stir at 120 °C for 13
h for the product 4ib formation. Purification of the crude material
by silica gel column chromatography (petroleum ether/ethyl
acetate, 97:03 to 95:05) furnished the product 4ib (68.0 mg, 67%)
as a viscous liquid. [TLC control (petroleum ether/ethyl acetate
96:04), R«(1i)=0.50, R(4ib)=0.30, UV detection].

2-(4-fluorobenzoyl)phenyl acetate (4if): GP-1 was carried out
with ortho-iodophenylacetate 1i (104.4mg, 0.40 mmol) and
aldehyde 2f (198.4 mg,1.6 mmol) in presence of Pd(OAc), (5.0
mg, 5 mol %), Ag-0 (111.3 mg, 0.48 mmol) and TBHP (257.1 mg,
2.0 mmol) and allowed the reaction mixture to stir at 120 °C for 14
h for the product 4if formation. Purification of the crude material
by silica gel column chromatography (petroleum ether/ethyl
acetate, 97:03 to 95:05) furnished the product 4if (60.8 mg, 59%)
as a viscous liquid. [TLC control (petroleum ether/ethyl acetate
96:04), R#(1i)=0.50, R¢(4if)=0.30, UV detection].

2-(4-bromobenzoyl)phenyl acetate (4ik): GP-1 was carried out
with ortho-iodophenylacetate 1i (104.4mg, 0.40 mmol) and
aldehyde 2k (296.0 mg,1.6 mmol) in presence of Pd(OAc), (5.0
mg, 5 mol %), Ag20 (111.3 mg, 0.48 mmol) and TBHP (257.1 mg,
2.0 mmol) and allowed the reaction mixture to stir at 120 °C for 14
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h for the product 4ik formation. Purification of the crude material
by silica gel column chromatography (petroleum ether/ethyl
acetate, 97:03 to 95:05) furnished the product 4ik (82.9 mg, 65%)
as a viscous liquid. [TLC control (petroleum ether/ethyl acetate
96:04), R(1i)=0.50, R(4ik)=0.30, UV detection].

4-benzoylphenyl acetate (4ja): GP-1 was carried out with para-
iodophenylacetate 1j (104.4mg, 0.40 mmol) and aldehyde 2a
(169.6 mg, 1.6 mmol) in presence of Pd(OAc). (5.0 mg, 5 mol %),
Ag20 (111.3 mg, 0.48 mmol) and TBHP (257.1 mg, 2.0 mmol) and
allowed the reaction mixture to stir at 120 °C for 12 h for the
product 4ja formation. Purification of the crude material by silica
gel column chromatography (petroleum ether/ethyl acetate, 97:03
to 95:05) furnished the product 4ja (68.