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ARTICLE INFO ABSTRACT

Article history In this paper, we report the Pd(OA&gOAc, bidentate ligand-directed i@-functionalizatiol
Received of the sp y-C-H bond of arylacetamides. While, the bidentagariddirected site selecti
Received in revised form functionalization of thgg-C-H bondof aromatic carboxylic acid derivatives is well kng we
Accepted herein, report our attempts on the Pd(ll)-catalyzéilentate ligandlirected arylatiot
Available online benzylation, alkylation, acetoxylation and hydr@tion of the sp y-C-H bond of th

arylacetamide systems. The arylation and benzylatb aryhcetamides were success
however, the alkylation and acetoxylation/hydroxigia of aryhcetamides were not succes!
Various ligands were seened to substantiate the need for the bidentgendi in th
arylation/benzylation of arylacetamides, and 8-aminnoline was found to be thbes
bidentate ligand. Several substituted aryl-/hetgtododides, 4-nitrobenzyl bromideanc

Keywords arylacetamide distrates were used to examine their reactivityepatnd accomplish t
arylacetamides substrate scope/generality. In general, the biterdigand 8-aminoquinolindirected arylatio
arylacetic acid derivatives of arylacetamides gave the correspondamtho-diarylated arylacetamides and benzgiatot

y-C-H activation
palladium
spf C-H functionalization

arylacetamides gave the correspondingho-mono benzylated arylacetamides as
predominant compounds. Overall, this method hadddtie synthesis of neartho-substitute
arylacetamides in good to high yields.

2009 Elsevier Ltd. All rights reserved

1. Introduction
well known B-C-H functionalization
In recent years,the transition metal-catalyzed C-H

. . e N B-C-H arylation of benzoic acidlaliphatic carboxylic acid systems
activation/functionalization reaction has becomeogular tool

for forming the C-C bond® There exist several exceptional H Q:, CI)A<:2 / Ag salt @

reports dealing on the synthesis of biaryi® the direct [&]
functionalization of the $fC-H bond of arenes and heteroarenes 2l - condiions &©
without any directing groups' Nevertheless, the transition A | DG = Directing GrOUP
metal-catalyzed, directing group-enabled, site ctiele C-H Pd(OAc) /Agsalt g 5 . N b
activation/functionalization reactions have beemnfb to be RN conditions QW

highly efficient and practically simple methods fynthesizing m condt Ar©

functionalized organic molecul&$. Functional groups, SUCHh @s -------=-===-r=semmmmmmmmm e

ketone, amide, carbamate, carboxylic acid, aldehgtiger, etc ~ £#C-H arylation of aniline system J ‘
were identified as weakly coordinating directingogps for AH Ar—l BAT ‘ Ny |
accomplishing the site selective C-H o Pd(OAC), / Ag salt @ i § |
activation/functionalizatiori> Along this line, since the seminal ;N conditions SUON Teo) o :
work by Daugulis et al,® bidentate ligands (e.g., 8 " DG = Directing Group |

aminoquinoline and picolinamide) were found to bery

efficient to accomplish the site selective” spnd sp C-H  scheme 1Functionalization of pand sp-C-H bond.
activation/functionalization of various aliphaticlicyclic- and

aromatic carboxamide derivativégScheme 1). With regard to the site selectivity, in generak -H bond of
the g-position of aliphatic-, alicyclic- and aromaticrbaxamide
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derivatives containing the bidentate ligands haveenb
efficiently functionalized®***"® (Scheme 1). Accordingly, the
bidentate ligand-directed arylation, alkylationetxylation of
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arylacetic acid derivatives including arylacetamsiédee versatile
synthetic intermediates in synthetic organic chéamisand
medicinal chemistry®>'* Hence, given the importance of the

C-H bond of thes-position of carboxamide derivatives have beenarylacetic acid derivatives and in continuationoaf interest on

well exploredl.'8 On the other hand, the functionalization of
remote C-H bond, (e.g.p-C-H bond) of carboxylic acid
derivatives is relatively less explor&d. Although, the ligand-
directed functionalization (e.g., olefination, ametiation,
carbonylation, amidation, etc) of remoté €pH bond (other than
the 5-C-H bond) of aliphatic carboxylic acids has methasome
notable success;the bidentate ligand-directed site selective
functionalization of remote €-H bond other thafi-C-H bond

of aromatic carboxylic acid derivatives, (e.g.,lacgtamides) has
not been explored welf.

Prior to this work and to the best of our knowledgere exist
only two reports dealing on the bidentate liganc:cted
functionalization of the $py-C-H bond of the arylacetamide
systems? Chatani et al. reported the lactonization of the
arylacetamide systemia the acetoxylation of the $p-C-H bond
of the phenylacetamide systéfiMaiti et al. reported the Pd(I1)-
catalyzed olefination of the 3%py-C-H bond of the
phenylacetamide system (Schemé®).

available examples C-C bond formation

the bidentate ligand-enabled C-C bond constructiarthe C-H
activation reaction$, we envisaged the Pd(ll)-catalyzed, 8-
aminoquinoline-directed functionalization (arylatialkylation)

of the sp»-C-H bond of the phenylacetamide systems and to
assemble new ortho-arylated/alkylated arylacetamide
derivatived® (Scheme 2).

2. Results and Discussion

At the outset, we planned to attempt the Pd(lIplyated
arylation of they-C-H bond of the phenylacetamide system. To
find out the optimized reaction conditions, we peried several
reactions comprising the Pd(ll)-catalyzed, 8-aminngline-
directed y-C-H arylation of the substratéa (Table 1). The
reaction ofla, 2a and AgOAc in the absence of any catalyst did
not give any C-H arylated product (entry 1, Tabledd we also
tested the reaction ofa, 2a and 10 mol% of the Pd(OAc)
catalyst in the absence of any additive, and #&tion also did
not give any C-H arylated product, Then, the resctf la (1

ref.10b
ﬁR R
M Pd(OAc) & &N]
] C)2 0] = arylacetic acid derivatives
pG ) DG=
YN conditions e N Z i o
SR ” =11
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, N
ref.10a H N
C-0 bond formation refs.12-14
Pd(OAc), 5y important compounds in
AN Phl(OAC), o HaC medicinal chemistry/
NaHCO3 0 + _ Ny organic synthesis
[of, o) MerC, . {0+ £ (56) o= (1"
H conditions H
Me Me
this work
C-C bond formation
7-C-H arylation and benzylation of phenylacetic acid system
' [ Ar—l QIA N
N Pd(OAc), / Ag salt LN biaryl scaffolds based on
N7 2NN conditions > 7 2N arylacetic acid system
H H A H
Q]H [ Bn—Br QIB N
7,Bn N
7" oN M @L)CL diarylacetamide
X E N conditions YN system
H H H

Scheme 2Functionalization of the $p-C-H bond of the phenylacetamide systems.

It is worth to mention that the arylacetic acid idatives are
imperative structural units commonly found in arsigs and
antiinflammatory drugs (e.g., ibuprofen, naprox€nfurther,

equiv) with 2a (4 equiv) in the presence of the well-explored
Pd(OAc)/AgOAc-catalytic systeft"® gave the expected bisC-
H arylated productain high yield (85%, entry 2, Table 1).



Table 1. Optimization reactiong-C-H Arylation of the phenylacetamide systém

ADN
ZaOMe

1y N N" (0.48 mmol)
2 PdL, (10 mol%) ;
7,2 additive
(0.12 mmol) (0.3 mmol)
solvent (3 mL)
24 h, 80-110 °C OMe
entry PdL, additive  solvent (3 mL) t(°C) 4a;yield (%) 3a; yield (%)
1 - AgOAc toluene 110 0 -
(2 Pd(OAc), AgOAc  toluene 110 85 )
3 Pd(OAc), Ag,CO;  toluene 110 30 -
4 Pd(OAc), K,CO4 toluene 110 67 -
5 Pd(OAc), KOAc toluene 110 0 -
6 Pd(OAc), Phi(OAc), toluene 110 0 -
7 PdCl, AgOAc toluene 110 25 -
8 Pd(CH;CN),Cl, AgOAc  toluene 110 46 -
9 Pd(TFA), AgOAc toluene 110 -
10 Pd(PPhy), AgOAc  toluene 110 -
11 Pd(OAc), AgOAc  1,2-DCE 80 -
12 Pd(OAc), AgOAc  'BUOH 85 -
13 Pd(OAc), AgOAc 1,4-dioxane 100 53 -
14 Pd(OAc), AgOAc  ‘AmylOH 110 53 -
152 Pd(OAc), . AgOAc  toluene 110 14 2%
16>  Pd(OAc), AgOAc toluene 110 34 25
17¢ Pd(OAc), AgOAc toluene 110 53 -
189 Pd(OAc), AgOAc toluene 110 - -
19¢ Pd(OAc), AgOAc toluene 110 37 36

21 Equiv (0.12 mmol) of 2a.

b 2 Equiv (0.24 mmol) of 2a.

¢ 3 Equiv (0.36 mmol) of 2a.

40.1 Equiv (0.012 mmol) of AgOAG.
€ 1 Equiv (0.12 mmol) of AgOAc.

We then carried out further optimization reactietmsmprove
the efficiency of the process and yield of the piidia (Table
1). Accordingly, the arylation ofa with 2a in the presence of
additives, such as, AGO; or K,CO, gave the producta in 30
and 67% yields (entries 3 and 4, Table 1). Theatioh of 1a
with 2ain the presence of additives, such as, KOAc o @At),
did not give the productia (entries 5 and 6, Table 1). The

mixtures of the reactions shown in Table 1 (entlies4). Our
previous experiendeand a survey of the literatdfeindicated
that generally, 3-4 equivalents of aryl iodide arsed for
obtaining the mono arylated products in high yielogler the
palladium-catalyzed C-H arylation method. In thegamt case, it
seems that the bis arylation t& is a facile reaction and the
arylation of 1a with 4 equivalents2a directly gave the bis

arylation ofla with 2ain the presence of the palladium catalystsarylated producia in a maximum of 85% yield (entry 2, Table

PdC} and Pd(CHCN),CI, gave the producta in 25 and 46%
yields, respectively (entries 7 and 8, Table 1) ahylation ofla
with 2a in the presence of the palladium catalysts Pd(F Al
Pd(PPR), did not give the produeta (entries 9 and 10, Table 1).
The arylation ofla with 2ain solvents, such as, 1,2-DCEtert-
butanol failed to give the produsa (entries 11 and 12, Table 1).
However, the arylation ofia with 2a in 1,4-dioxane ortert-
amylOH gave the produeta in 53% vyield (entries 13 and 14,
Table 1). In these reactions, the formation of tih@no arylated

1).

Then, we performed the arylation bd with fewer equivalents
of 2ato check whether we can obtain the mono arylgtimduct.
The arylation ofla with one equivalent oRa gave the mono
arylated producBa in 25% vyield and bis arylated produtd in
14% vyield (entry 15, Table 1). A similar trend wabserved
when the arylation ofa was carried out with two equivalents of
2aand in this case, the compouridgsand3a were obtained in 34
and 25% yields, respectively (entry 16, Table 1lhede two

product 3a is also expected. However, we did not get anyreactions indicated that the bis arylationlafis a facile though

characterizable amounts of the prod&z from the column
chromatographic purification of the respective &uckaction

fewer equivalents d?a were used. The arylation d& with three
equivalents oRa gave the bis arylated produta in 53% yield
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(entry 17, Table 1). This reaction and the reactbrentry 2
(Table 1) revealed that the second arylation ofpiteeluct3ais a
facile reaction and 3-4 equivalents2af are needed for obtaining
the bis y-C-H arylated product4da in high yield from the
phenylacetamide systeta. Furthermore, we also performed the
arylation of 1a with 2a (4 equiv) in the presence of catalytic
amounts of AgOAc and this reaction gave an insdpargaction
mixture containing the starting material as thedpreinant
compound (entry 18, Table 1). The arylationlaf with 2a (4
equiv) in the presence of one equivalent of AgOdstéad of 2.5
equivalents of AgOAc (entry 2) gave the mono aedaproduct
3ain 36% yield and the bis arylated proddet in 37% yield
(entry 19, Table 1).

Pd(OAC), m
, (10 mol%) F Ar
HNG 2 + A —— 1y s
T(\© 2 AgOAG (0.3 mmol) G
o (0.48 mmol) toluene (3 mL) Oa7
1b-e 24 h,110°C 5 (bis arylation) (or)
(0.12 mmol) 6 (mono arylation)

DG = directing group
X
_N

o0 G, O
O O

(arylatlon product 0%) (arylatlon product 0%) (arylation product 0%)

0]

;: “SMe 3 Q\SMe
HN L OHN 5a; 0%
0o

1e
; SMe =" 5b; 0% (R = 3-(NO,)-CgHa, bis arylation)

HN O 6b; 45% (R = H, mono arylation)

(R = 4-(OMe)-CgHg, bis arylation)
O 6a; 54% (R = H, mono arylation)

NO,

Or

Scheme 3Bidentate ligands explored for theC-H arylation
of the phenylacetamide system.

Having found the optimized reaction conditions fbe bis
arylation of they-C-H bond of the phenylacetamide systém
containing 8-aminoquinoline as the directing grotipen, we
wished to establish the efficiency of 8-aminoquineldirecting
group and find out the other suitable directingugfor they-C-

H arylation reactions. Accordingly, we performede tiC-H
arylations of the substraté®-e (derived from the corresponding
bidentate ligands). The arylation of the substratesl failed to
afford the corresponding-C-H arylated products (Scheme 3).
However, they-C-H arylation of the substratke (derived from
the bidentate ligand 2-(methylthio)aniline) wigla successfully
afforded the mono arylated proda in 54% yield (Scheme 3).
Similarly, the mono arylated produéb was obtained in 45%
yield from the y-C-H arylation of the substratée with the
corresponding aryl iodide compound (Scheme 3).

Next, to expand the substrate scope and generality,
performed the bisy-C-H arylation of 1a with aryl iodides
containing an electron donating group atplaea position, which
afforded the product4a-d in 63-85% vyields, respectively (Table
2). The bisy-C-H arylation ofla with iodobenzene gave the
productdein 81% yield (Table 2). Then, the BisC-H arylation
of 1a with di-substituted aryl iodides furnished the gwots4f-i
in 45-73% yields, respectively (Table 2). Furthsg performed
the direct bis arylation ofla with aryl iodides containing an
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electron withdrawing group at thpara/meta position, which
afforded the productdj-o in 50-70% yields, respectively (Table
2). In one of the case, the mono arylated proBoct4d3%) was
also obtained along with the bis arylated proddot (56%,
predominant product). Next, we performed the dires
arylation of they-C-H bond of the phenylacetamide systém
with heteroaryl iodides, which also gave the cquoesling bis
arylated productdp (44%) anddq (70%). In an another reaction
comprising they-C-H arylation of the substratéa with 5-
iodoindole afforded only the mono arylated prodBic{44%) as
the predominant isomer and the corresponding bidated
product was not obtained in any characterizable umtsofrom
the column chromatographic purification of the @uckaction
mixture of this reaction. Presumably, since theoladunit is
relatively bigger and installation of a second iledmoiety in3r
seems to be difficult as it may result a sterionaimg in the bis
arylated compound and hence, only the mono arylateduct3r
was obtained as the predominant isomer (Table 2).

Table 2. The Pd(ll)-catalyzed synthesis of theho-arylated
arylacetamide derivativeta-g/3o,r.

S X

N Pd(OAC); (10 mol%) ; :N; Ar
AN N Ar;l AgOAc (0.3 mmol) AN
1a o (0.48 mmol)  toluene (3 mL) Oar7
(0.12 mmol) 24h,110°C 4a-q (bis arylation)

3o,r (mono arylation)

I

4a 85% Mé ab; 81% R 4c;R=Et; 80% 4e; 81%
4d; R = 'Bu; 63%
H3 Cl
CH, O CH, X O al
N
HN
P
o)
Cl
,,,,,,,,,,,,,,,,,,,,, 4 973/‘"‘66/445/
<\CE: C? <\CE: ;:Noz
4k; 70% 4| 58% 4m; 50%




Table 3. The Pd(ll)-catalyzed synthesis of thetho-arylated
arylacetamide derivatived8/9.

X X
v - Pd(OAC), (10 mol%) A
+ - — 7
HN a8 2 AgOAc (0.3mmol)  HN< £
o gt (0-48 mmol) toluene (3 mL) A7 R
1k e 24 h, 110°C r2
(0.12 mmol)

7 (bis arylation)
8 /9 (mono arylation)

R' = H/CI/F/Br/OMe; R? = H/OMe/CI

X
P2
N

HN O OCHs
OCHa

Et 9a;52%

X
P
N

HN Cl
?o

HiCO  9b; 75%

9c; R = OMe; 0%
9d; R = Ac; 0%

R

Successively, to further extend the substrate sadpthis
method, we performed the-C-H arylation of various
phenylacetamides containing different substituantshe aryl
ring. Accordingly, we synthesized the bis arylapedducts7a-f
in 25-63% vyields from their respective starting enetls (Table
3). In some exceptional cases, the mono arylatedygts, such
as, 8e (34%) and8f (36%) were also obtained along with their
corresponding bis arylated produdts and 7f. Along this line,
we also obtained the mono arylated prod@zg52%) and9b
(75%) exclusively from their respective startingtemals (Table
3). In our further trials to extend the substratepe, we did not
get the arylated product8c and 9d from the corresponding
thiophenylacetamide starting materidt, which is structurally
similar to the phenylacetamidia. The reason for the failure of
the arylation of thiophenylacetamidik was not clear at this
stage.

Finally, we attempted the benzylation of th€-H bond of the
phenylacetamide systems (Table 4). Fortunatelyanninitial
trial, the benzylation of thg-C-H bond of the phenylacetamide
system 1la successfully afforded
phenylacetamide systetiain 55% yield (Table 4). The column
chromatographic purification of the crude reactinixture gave
only the productila and the bis benzylated compouh2h was
not obtained in any characterizable amounts. lermta improve

5
the yield of11lawe have carried out the benzylationlaf by
using different reaction conditions (entries 2-9able 4).
However, we did not find any other suitable reactomnditions
for obtaining the produciila in better yield than the initial
reaction (entry 1, Table 4). Similarly, theC-H benzylation of
the phenylacetamide substratifsh gave the mono benzylated
phenylacetamide systenidb-d in 46-63% yields, respectively
(Table 4). The reason for the formation of only mdrenzylated
productslla-dis not clear at this stage. Generally, the benzyl
bromide reagent is highly reactive and hence, @ssumed that
the benzyl bromide reagent might be decomposedoverted
into 4-nitrobenzyl acetate under the experimentaidtion’®*®
and hence, the second benzylation of the substtatesl did not
occur to afford the corresponding bis benzylateadpcts (e.g.
123).

Table 4. The Pd(ll)-catalyzed synthesis of thertho-
benzylated arylacetamide derivativieka-d

A X

4-(NO,)-Bn—Br
(10, 0.48 mmol)

7 ~
; iN R! ; N R!
Pd(OAc), (10 mol%) HN._ ﬁt7 HN. /\/a ﬁf
+
AgOAc (0.15 mmol) o y OR1 5
11a

toluene (3 mL)

1a 24 h, 110°C 12a
(0.12 mmol) R' = 4-(NO,)-Bn
entry PdL, additive solvent (3 mL) t(°C) vield (%)
12 Pd(OAc), AgOAc toluene 110 55
2 Pd(OAc), Ag,CO3 toluene 110 20
3 Pd(OAc), KOAc toluene 110 43
4 Pd(OAc), PhI(OAc), toluene 110 0
5 PdCl, AgOAc toluene 110 0
6 Pd(CH3CN),Cl, AgOAc toluene 110 28
7 Pd(OAc), AgOAc {AmylOH 110 0
8 Pd(OAc), AgOAc 1,2-DCE 110 0
9 Pd(OAc), AgOAc ‘BUOH 110 0
N 4-(NO,)-Bn—Br S
NG (10, 0.48 mmol)
N o/ 7 Pd(OAc), (10 mol%)
mRz AgOAc (0.15 mmol)
(0.12 mmol) toluene (3 mL)

1a;R?=H, 1f; R2=cl, 24N 110°C

1g; R?=F, 1h; R?=Br,

S

A
_ P
N N

11b; R2=F, 63%

HN HN
O I O 11c¢; R2 = Cl, 46%
0 R2  11d; R2=Br, 59%
O 11a; 55% O
NO, NO,

@ The reaction was performed using 1a (0.12 mmol), 10 (0.48 mmol) and
AgOAc (0.15 mmol).

We also performed the double arylation of th@-H bond of

the mono benzylatedthe phenylacetamide systea with iodobenzene in a gram scale

and this reaction furnished the proddetin 70% yield (Scheme
5). Then, we wished to remove the bidentate liggBd
aminoquinoline) from the representative-C-H arylated
arylacetamide system. Accordingly, we treated tlsedbylated
arylacetamide systemde with BF;-OEt, in MeOH, which
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successfully furnished the methyl ester aftho-diarylated

phenylacetic acid 3 after the removal of the bidentate ligand 8- NMR spectra of were

aminoquinoline in 66% yield (Scheme 4).

1a

Pd(OAC), BF3 Et,0
1.04g, 4 mmol :
(1.04g ) (10 mol%) 4o (©5ML) O COOMe
¥
Phi AgOAc 70% MeOH (4 mL)
(3264 (1.479, 8.8 mmol) 24h O
16 mmol) toluene (15 mL) 13; (66%)?
24 h,110°C

@ The conversion odeto 13 was performed using 1.4 mmol of
4e

Scheme 4.Gram scale reaction of theC-H arylation ofla
and the removal of the bidentate ligand 8-aminogjirie.

Overall, while the arylation and benzylation oflagetamides
were successful, our various attempts on the 8-@guinoline-
directed alkylation, acetoxylation and hydroxylatio of
phenylacetamides were not successful (See the &upplary
data). Apparently, the bidentate ligand 8-aminogliie seems
to be not assisting the C-O bond formation in thgagetamide
system. Notably, Chatani's grodp was successful in
constructing the C-O in the phenylacetamide sydbgnusing a
less common bidentate ligand, quinolin-8-ylmethaimam
(Scheme 2). Different ligands were screened fofopeiing the
arylation/benzylation of phenylacetamides and 8ramiinoline
was found to be best ligand. Various aryl iodidestaining
electron- donating and withdrawing groups, hetefoardides,
benzyl bromides and phenylacetamide starting na$ervere
used to examine their reactivity pattern. In gehetee y-C-H
arylation of arylacetamides with aryl iodides camitag electron

IR spectra were recorded as KBr pellets or thimdil*H/**C
recorded on 400 and 100 MHz
spectrometers, respectively. Column chromatographic
purification of the crude reaction mixtures wasfpened using
silica gel (100-200 mesh). HRMS measurements wbtaired
from QTOF mass analyzer using electrospray ioroma(ESI)
technique. Reactions were carried out using anlugdemlvents
under a nitrogen atm and anhydrous solvents. Ccghayiers
after the work up procedure were dried using antysirsodium
sulphate. TLC analysis was carried out on silich aygd the
components were visualized by observation undenédapour.
Isolated yields of all the compounds are reportatiydelds of all
the reactions were not optimized. Carboxamideiatarhaterials
were prepared by using the literature procedtired™ '8
Characterization data of the arylated compoudds4b, 4e 4g,

4k, 41, 40, 3o and7aare reported in the literatut®.

3.2. Procedure for synthesis of phenylacetamides-tsand 1k.

A dry flask the corresponding containing amine (fnat) and
EtN (121 mg, 1.2 mmol) was stirred for 5-10 min under
nitrogen atmosphere. Then, to the reaction flaskydrous DCM
(4 mL) was added followed by drop-wise addition thfe
corresponding acid chloride. The resulting mixtweaes stirred at
rt for 12 h. After this period, the reaction mixtuwas diluted
with dichloromethane and washed with water and rassd
aqueous NaHCgsolution (twice). The combined organic layers
were dried over anhydrous MO, and then, the solvent was
evaporated invacuo to afford a crude reaction mixture.
Purification of the crude reaction mixture by colum
chromatography (silica gel, 100-200 mesh, (EtOAd&hes =
20:80) furnished the corresponding produdaseand1k.

3.2.1. 2-PhenyIN-(quinolin-8-yl)acetamide (1a): The resultant
crude mixture was purified by column chromatography

donating groups gavertho-diarylated arylacetamides as the (EtOAc:hexane = 20:80) to afforth as a dark brown color solid

predominant compounds in high yields (Table 2). JHe-H
arylation of arylacetamides with aryl iodides canitag electron

(449 mg, 68%); R(20% EtOAc/hexane) 0.5; mp: 91-63; IR
(KBI): vimax 3345, 3055, 1681, 1527, 1265, 741 ctH NMR

withdrawing groups gavertho-diarylated arylacetamides as the (400 MHz, CDCY): 6, 9.94 (1 H, br. s), 8.79 (1 H, dd, = 7.3,
predominant compounds in moderate vyields (Table 2)=1.7 Hz), 8.71 (1 H, ddJ, =4.2,3,= 1.7 Hz), 8.13 (1 H, ddy;

Depending on the substituents in the aryl iodided anly in

=8.3,J,= 1.4 Hz), 7.55-7.51 (1 H, m), 7.49 (1 H, d#,= 8.6,J,

specific cases the monortho-arylated arylacetamides were = 1.7 Hz), 7.46-7.40 (5 H, m), 7.38-7.33 (1 H, 892 (2 H, s);
obtained. They-C-H arylation of arylacetamides containing a **c NMR (CDCh, 100 MHz): 6. 169.5, 148.2, 138.4, 136.3,
substituent at theetaposition with aryl iodides gave only mono 134.7, 134.4, 129.6, 129.0, 127.9, 127.4, 121.4,.612116.4,

ortho-arylated arylacetamides as the predominant comimd
moderate to good yields (Table 3). Presumablyirtsiallation of
a second aryl moiety may result a steric crowdingthie bis
arylated compound and hence the arylation of aeytanides
containing a substituent at theetaposition gave only the mono
ortho-arylated arylacetamides. While, theC-H benzylation of
arylacetamides gave only the mon®rtho-benzylated
arylacetamides as the predominant compounds (T4hleur

45.4; HRMS (ESI): MH, found 263.1177. GH;sN,O requires
263.1184.

3.2.2.N-(2-Methylquinolin-8-yl)-2-phenylacetamide (1b):The
resultant crude mixture was purified by column ehatography
(EtOAc:hexane = 20:80) to affodb as a yellow color solid (480
mg, 86%); R(20% EtOAc/hexane) 0.5; mp: 86-88; IR (KBr):
Vmax 3307, 3055, 1679, 1532, 1265, 740 tmMH NMR (400

other trials to get the bisC-H benzylated compounds were not MHz, CDCkL): dy 9.97 (1 H, br. s), 8.73 (1 H, dd;, = 6.9,), =

fruitful at this stage.

In summary, we have revealed our investigations tiom
Pd(ll)-catalyzed, bidentate ligand-directed argati and
benzylation of the $p-C-H bond of arylacetamide derivativEs.
Given the importance of the arylacetic acid denest in organic
synthesis and medicinal chemistry, this method grasided an
access to assemble nevtho-substituted arylacetamides.

3. Experimental Section

3.1. General

2.0 Hz), 7.96 (1 H, dJ = 8.4 Hz), 7.48-7.44 (4 H, m), 7.44-7.40
(3H, m), 7.23 (1L H, dJ = 8.4 Hz) 3.93 (2 H, s), 2.55 (3 H, s);
B3C NMR (CDCh, 100 MHz): 5 169.5, 157.1, 137.8, 136.2,
134.7, 133.7, 129.9, 129.2, 127.5, 126.3, 125.2.312121.4,
116.0, 45.5, 25.0; HRMS (ESI): MH found 277.1333.
CigH17N,0 requires 277.1341.

3.2.3. N-(2-Methoxyphenyl)-2-phenylacetamide (1c): The
resultant crude mixture was purified by column ehatography
(EtOAc:hexane = 20:80) to affortic as an orange color solid
(210 mg, 72%); R(20% EtOAc/hexane) 0.4; mp: 85-82; IR
(KBI): vimax 3385, 3056, 1683, 1530, 1263, 750 cH NMR
(400 MHz, CDC}): 6, 8.42 (1 H, dJ = 6.8 Hz), 7.93 (1 H, br. s),



7.46-7.36 (5 H, m), 7.06 (1 H, td; = 7.7,J,= 1.4 Hz), 6.98 (1
H,td,J, =7.7,,=1.4 Hz), 6.83 (1 H, d = 8.3 Hz), 3.81 (2 H,
s), 3.73 (3 H, s)**C NMR (CDCL, 100 MHz):5c 169.4, 148.0,
134.6, 129.6, 129.5, 129.1, 128.6, 127.5, 127.2.012121.1,
119.7, 110.1, 55.7, 45.1; HRMS (ESI): MHound 242.1174.
CisH1NO, requires 242.1181.

3.2.4. 2-PhenylIN-(pyridin-2-yl)acetamide (1d): The resultant

v
3.3.1. 2-(4-Chlorophenyl)N-(quinolin-8-yl)acetamide (1f):
The resultant crude mixture was purified by column
chromatography (EtOAc:hexane = 20:80) to afftfés a yellow
color solid (153 mg, 79%);R20% EtOAc/hexane) 0.6; mp: 95-
97°C; IR (KBr): vmax 3343, 3054, 1682, 1527, 1265, 741 7criH
NMR (400 MHz, CDC}): é4 9.93 (1 H, br. s), 8.77-8.74 (2 H,
m), 8.15 (1 H, ddJ, = 8.3,J,= 1.7 Hz), 7.56-7.50 (2 H, m), 7.44
(1 H, dd,J; = 8.3,,= 4.2 Hz), 7.39 (4 H, s), 3.88 (2 H, $iC

crude mixture was purified by column chromatographyNMR (CDCL, 100 MHz):6c 168.9, 148.3, 138.4, 136.3, 134.2,

(EtOAc:hexane = 20:80) to affofl as a pale yellow color solid
(150 mg, 89%); R(20% EtOAc/hexane) 0.3; mp: 115-11Q;

IR (KBr): vnax 3233, 3053, 1650, 1578, 1291, 726 crtH NMR
(400 MHz, CDC})): 6y 8.25-8.22 (2 H, m), 8.12 (1 H, br. s), 7.70
(1 H,td,J, =85,,=1.7 Hz), 7.42-7.34 (5 H, m), 7.04 (1 Ht,
= 7.6 Hz), 3.77 (2 H, s)C NMR (CDCk, 100 MHz):d¢ 169.6,
151.6, 147.7, 138.4, 133.9, 129.5, 129.3, 127.10.012114.0,
45.0; HRMS (ESI): MH, found 213.1022. GH;sN,O requires
213.1028.

3.2.5. N-(2-(methylthio)phenyl)-2-phenylacetamide (1e):The
resultant crude mixture was purified by column ehatography
(EtOAc:hexane = 20:80) to afforte as a colorless solid (449
mg, 87%); R (20% EtOAc/hexane) 0.5; mp: 94-96; IR
(KBI): vmax 3311, 3055, 1683, 1517, 1265, 742 ctH NMR
(400 MHz, CDC}): 6, 8.38 (2 H, dJ = 8.0 Hz), 7.46-7.35 (6 H,
m), 7.30 (L H,tJ=7.1 Hz), 7.03 (1 H, 1 = 6.7 Hz), 3.82 (2 H,
s), 2.04 (3 H, s)®*C NMR (CDCL, 100 MHz):dc 169.3, 138.5,
134.4, 133.6, 129.7, 129.3, 129.2, 127.8, 125.@.312120.0,
45.4, 18.7;. HRMS (ESI): MH found 258.0946. GH;,NOS
requires 258.0953.

3.2.6. N-(Quinolin-8-yl)-2-(thiophen-2-yl)acetamide (1k): The
resultant crude mixture was purified by column ehatography
(EtOAc:hexane = 20:80) to affortk as a brown solid (449 mg,
68%); R (20% EtOAc/hexane) 0.4; mp: 70-72; IR (KBr): viax
3339, 3054, 2308, 1527, 1265, 744 %rmH NMR (400 MHz,
CDCly): 64 10.0 (1 H, br. s), 8.79 (1 H, d&, = 7.1,J,= 1.8 Hz),
8.73 (1 H, ddJ, = 4.2,J,= 1.6 Hz), 8.13 (1 H, dd], = 8.3,,=
1.6 Hz), 7.55-7.49 (2 H, m), 7.42 (1 H, dd= 8.3,J,= 4.2 Hz),
732 (1 H,ddJ; =5.1,3,= 1.2 Hz), 7.14 (1 H, d] = 3.4 Hz),
7.08 (1 H, ddJ, = 5.2,3 = 3.5 Hz), 4.12 (2 H, s)**C NMR

(CDCl;, 100 MHz): 6 168.3, 148.3, 138.5, 136.3, 135.3, 134.2,

127.9, 127.5, 127.3, 125.6, 121.6, 116.4, 39.1;MSR(ESI):
MH", found 269.0742. gH13N,0S requires 269.0749.

3.3. Procedure for synthesis of phenylacetamides-jLf

A dry flask containing carboxylic acid (1 mmol) aB®C} (0.6
mL) was heated at 8%C for 4 h under a nitrogen atmosphere.
After the reaction period, the reaction mixture veascentrated
under reduced pressure to remove the volatiles thed, the
resultant crude reaction mixture was diluted wittthydrous
DCM (2 mL). The DCM solution of corresponding acidoride

133.3, 133.2, 130.9, 129.1, 127.9, 127.3, 121.8,.6,2116.4,
44.5; HRMS (ESI): MH, found 297.0788. $5H,4CIN,O requires
297.0795.

3.3.2.  2-(4-Fluorophenyl)N-(quinolin-8-yl)acetamide (19):
The resultant crude mixture was purified by column
chromatography (EtOAc:hexane 20:80) to affdtd as a
yellow color solid (197 mg, 23%);:R20% EtOAc/hexane) 0.5;
mp: 88-90°C; IR (KBr): vmay 3345, 3054, 1682, 1529, 1265, 741
cmi®; *H NMR (400 MHz, CDCJ): 6, 9.93 (1 H, br. s), 8.78 (1 H,
d,J=7.2Hz), 872 (1 H, dJ = 4.2 Hz), 811 (1 H, dJ = 8.2
Hz), 7.53-7.47 (2 H, m), 7.42-7.39 (3 H, m), 7.20H, t,J = 8.6
Hz), 3.87 (2 H, 5)*C NMR (CDCk, 100 MHz):5¢ 169.3, 162.2
(d, Jc.r = 243.6Hz), 148.2, 138.4, 136.3, 134.3, 131.2,Jd; =
8.0 Hz), 130.5 (d,Jcr = 3.1 Hz), 127.9, 127.3, 121.7, 121.6,
116.4, 115.8 (d)c.r = 21.2Hz), 44.3; HRMS (ESI): MH found
281.1082. GH14FN,O requires 281.1090.

3.3.3. 2-(4-Bromophenyl)N-(quinolin-8-yl)acetamide (1h):
The resultant crude mixture was purified by column
chromatography (EtOAc:hexane = 20:80) to affbhcas a brown
color solid (624 mg, 52%); (R20% EtOAc/hexane) 0.6; mp:
104-106°C; IR (KBr): vyax 3342, 3054, 1682, 1527, 1265, 741
cmi’; *H NMR (400 MHz, CDCJ): 6,4 9.93 (1 H, br. s), 8.76 (1 H,
dd,J; = 7.0,J,= 2.0 Hz), 8.74 (1 H, dd}, = 4.3,), = 1.7 Hz),
8.13 (1 H, ddJ,; = 8.3,3,= 1.7 Hz), 7.55-7.48 (4 H, m), 7.42 (1
H, dd,J; = 8.3,,= 4.2 Hz), 7.32 (2 H, d] = 8.4 Hz), 3.85 (2 H,
s); ®*C NMR (CDC}, 100 MHz):4¢ 168.8, 148.3, 138.3, 136.3,
134.2, 133.7, 132.0, 131.3, 127.9, 127.3, 121.8,712121.4,
116.4, 44.5; HRMS (ESI): MH found 341.0278. GH1,BrN,O
requires 341.0290.

3.3.4.  2-(3,4-DimethoxyphenyIN-(quinolin-8-yl)acetamide
(1i): The resultant crude mixture was purified by column
chromatography (EtOAc:hexane 20:80) to affdid as a
colorless solid (218 mg, 45%); R0% EtOAc/hexane) 0.4; mp:
108-110°C; IR (KBI): vmax 3339, 3055, 1679, 1527, 1265, 743
cm®; *H NMR (400 MHz, CDCJ): 6,4 9.97 (1 H, br. s), 8.77 (1 H,
dd,J; = 7.3,),= 1.6 Hz), 8.70 (1 H, dd); = 4.2,J, = 1.5 Hz),
8.12 (1 H, dJ= 8.3 Hz), 7.54-7.47 (2 H, m), 7.40 (1 H, dd~=
8.3,J,= 4.2 Hz), 6.99-6.97 (2 H, m), 6.91 (1 H, X5 8.6 Hz),
3.93 (3 H,s),3.91 (3 H, s), 3.84 (2 H, ¥ NMR (CDCk, 100
MHz): 6c 169.8, 149.3, 148.4, 148.2, 138.5, 136.3, 1342%,9,
127.3,127.1, 121.8, 121.6, 121.6, 116.3, 112.5,5,56.0, 55.9,

was slowly added to another RB flask containing the45.0; HRMS (ESI): MH, found 323.1384. GH;oN,O; requires

corresponding amine (1 mmol), 38t (111 mg, 1.1 mmol) and
DCM (4 mL) under a nitrogen atmosphere. The rasglthixture

was stirred at rt for 12 h. After this period, tleaction mixture

was diluted with dichloromethane and washed witliewand

saturated aqueous NaHEGolution (twice). The combined
organic layers were dried over anhydrous3a and then, the
solvent was evaporated imacuo to afford a crude reaction
mixture. Purification of the crude reaction mixtuog column

chromatography (neutral alumina (EtOAc/hexanes =725

furnished the corresponding produtts .

323.1396.

3.3.5. 2-(3-Chlorophenyl)N-(quinolin-8-yl)acetamide  (1j):
The resultant crude mixture was purified by column
chromatography (EtOAc:hexane 20:80) to affdjd as an
orange color solid (550 mg, 61%); R0% EtOAc/hexane) 0.6;
mp: 84-86°C; IR (KBr): vmay 3341, 3055, 1682, 1527, 1265, 741
cmi; 'H NMR (400 MHz, CDCJ): 6,1 9.96 (1 H, br. s), 8.76 (1 H,
dd,J; =7.0,J,= 1.9 Hz), 8.74 (1 H, dd}; = 4.2,J, = 1.6 Hz),
8.12 (1 H, ddJ; = 8.3,J,= 1.6 Hz), 7.54-7.46 (3 H, m), 7.42 (1
H, dd,J; = 8.3,), = 4.2 Hz), 7.34-7.31 (3 H, m), 3.87 (2 H, s);
¥C NMR (CDCk, 100 MHz): 6 168.6, 148.3, 138.4, 136.6,
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136.3, 134.7, 134.2, 130.2, 129.7, 127.9, 127.8,512127.3,
121.8, 121.7, 116.4, 44.7; HRMS (ESI): MHound 297.0786.
C,7H14CIN,O requires 297.0795.

3.4. General procedure for the Pd(ll)-catalyzed arlation of
phenylacetamides and preparation of the compounds a4
g/7a-f (bis arylation products), 3o,r/6a,b/8e,f/94, (mono

Tetrahedron

3.4.4. N-(Quinolin-8-yl)-2-(3,3",4,4"-tetramethyl-[1,1":3",1"-
terphenyl]-2'-yl)acetamide (4h): The resultant crude mixture
was purified by column chromatography (EtOAc:hexane
20:80) to afford4dh as a colorless solid (37 mg, 66%]); (R0%
EtOAc/hexane) 0.7; mp: 99-16C; IR (KBr): vyax 3349, 3054,
1681, 1525, 1265, 741 ¢ém'H NMR (400 MHz, CDC)): dy
9.38 (1 H, br.s), 871 (1 H, d&, = 4.1,J,= 1.3 Hz), 8.66 (1 H,

arylation products). An appropriate phenylacetamide (0.12 dd,J; =7.1,J=1.5 Hz), 8.15 (1 H, dJ = 8.0 Hz), 7.53-7.47 (2

mmol, 1 equiv), an appropriate iodo compound (0W&ol, 4
equiv), Pd(OAg) (2.7 mg, 10 mol%), and AgOAc (50 mg, 0.3
mmol, 2.5 equiv) in anhydrous toluene (3 mL) waathd at 110
°C for 24 h under a nitrogen atmosphere. After thaction
period, the solvent was evaporatedviecuoto afford a crude
reaction mixture. Purification of the crude reactimixture by
column chromatography furnished the correspondingated
products4a-g/7a-f (bis arylation products)3o,r/6a,b/8e,f/9a,b
(mono arylation products) (see corresponding TaBtdemes
for specific examples and reaction conditions).

3.4.1. 2-(4,4"-Diethyl-[1,1":3",1"-terphenyl]-2'-yl)-N-
(quinolin-8-yl)acetamide (4c): The resultant crude mixture was
purified by column chromatography (EtOAc:hexane(:8R) to
afford 4c as a yellow color semi-solid (45 mg, 80%]); (R0%
EtOAc/hexane) 0.7; IR (KBr)vma 3349, 3054, 2305, 1682,
1265, 741 cnt; *H NMR (400 MHz, CDCJ): 6,4 9.46 (1 H, br. s),
8.68 (L H, ddJ, =4.2,J,=1.7 Hz), 8.65 (1 H, dd], = 7.1,J,=
1.8 Hz), 8.14 (1 H, dd], = 8.3,J,= 1.6 Hz), 7.53-7.49 (2 H, m),
7.47-7.45 (1 H, m), 7.44-7.40 (2 H, m), 7.38-7.34H, m), 7.35
(4H,d,J=8.1Hz),7.14 (4 H, d =8.1Hz), 3.83 (2 H, s), 2.54
(4H,9,J=7.6Hz), 1.13 (6 H, ) = 7.6 Hz):"*C NMR (CDCE,

H, m,), 7.45-7.41 (2 H, m), 7.34 (2 H,37 7.9 Hz), 7.20-7.18 (4
H, m), 7.07 (2 H, dJ = 8.1 Hz), 3.82 (2 H, s), 2.10 (12 H, §C
NMR (CDCl, 100 MHz):6c 170.3, 147.8, 143.8, 139.2, 138.2,
136.3, 136.1, 135.4, 134.7, 130.8, 130.6, 129.8.4,2127.8,
127.4, 126.8, 126.6, 121.4, 121.1, 116.0, 40.6,19.3; HRMS
(ESI): MH', found 471.2422. GH4:N,O requires 471.2436.

3.4.5. N-(Quinolin-8-yl)-2-(3,3",4,4"-tetrachloro-[1,1":3",1"-
terphenyl]-2'-yl)acetamide (4i): The resultant crude mixture
was purified by column chromatography (EtOAc:hexane
20:80) to afforddi as a yellow color solid (30 mg, 45%); (0%
EtOAc/hexane) 0.6; mp: 210-212; IR (KBr): vyax 3345, 3055,
2305, 1422, 1265, 742 ¢m'H NMR (400 MHz, CDC)): dy
9.36 (1 H, br. s), 8.74 (1 H, d&, = 4.2,J,= 1.7 Hz), 8.61 (1 H, t,
J=4.6 Hz), 8.17 (1 H, dd}; = 8.3,),= 1.7 Hz), 7.54-7.51 (4 H,
m), 7.48-7.42 (2 H, m), 7.36-7.29 (6 H, m), 3.73H2s); °C
NMR (CDCl;, 100 MHz):6c 169.2, 148.3, 141.5, 141.2, 138.1,
136.3, 134.0, 132.4, 131.8, 131.2, 130.7, 130.3.013128.7,
127.9, 127.3, 127.3, 121.7, 121.6, 116.2, 40.2; IBRE&SI):
MH?, found 551.0263. GH;,Cl,N,O requires 551.0251.

3.4.6. 2-(4,4"-Difluoro-[1,1:3',1"-terphenyl]-2' -yl)-N-

100 MHz): 6c 170.2, 147.9, 143.8, 143.0, 138.9, 138.3, 136.2(quinolin-8-yl)acetamide (4j): The resultant crude mixture was

134.5, 130.7, 129.6, 129.2, 127.8, 127.7, 127.4.0,2121.4,
121.2, 116.0, 40.5, 28.4, 15.3; HRMS (ESI): MHound
471.2424. GH3;N,O requires 471.2436.

3.4.2. 2-(4,4"-Ditert-butyl-[1,1":3",1"-terphenyl]-2'-yl)- N-
(quinolin-8-yl)acetamide (4d): The resultant crude mixture was
purified by column chromatography (EtOAc:hexane(:8R) to
afford 4d as a pale yellow solid (40 mg, 63%); R0%
EtOAc/hexane) 0.7; mp: 161-168; IR (KBr): vy 3353, 3054,
2987, 1422, 1265, 741 ém'H NMR (400 MHz, CDCI3):dy
9.45 (1 H, br. s), 8.67-8.64 (2 H, m), 8.13 (1 i, & = 8.3,),=
1.6 Hz), 7.53-7.46 (3 H, m), 7.44-7.40 (1 H, mB9%7.37 (6 H,
m), 7.32 (4 H, dJ = 8.5 Hz), 3.85 (2 H, s), 1.21 (18 H, $c
NMR (CDCl, 100 MHz):éc 170.3, 149.8, 148.0, 143.8, 138.7,
136.2, 134.5, 130.8, 129.6, 128.9, 127.8, 127.4,.012125.1,
121.5, 121.2, 116.0, 40.6, 34.4, 31.2; HRMS (EBIN*, found
527.3045. GHzgN,0 requires 527.3062.

3.4.3. 2-(2,6-Bis(2,3-dihydrobenztj[1,4]dioxin-6-yl)phenyl)-
N-(quinolin-8-yl)acetamide (4f): The resultant crude mixture
was purified by column chromatography (EtOAc:hexane
20:80) to afford4f as a yellow color solid (40 mg, 63%); (0%
EtOAc/hexane) 0.3; mp: 98-16C; IR (KBr): vyax 3343, 3054,
2986, 1680, 1265, 742 ¢m'H NMR (400 MHz, CDC)): dy
9.46 (1 H, br. s), 8.69 (1 H, da&, = 4.2,J,= 1.7 Hz), 8.65 (1 H,
dd,J; = 7.3,J,= 1.6 Hz), 8.13 (1 H, dd}; = 8.3,J,= 1.6 Hz),
7.53-7.46 (2 H, m), 7.44-7.39 (2 H, m), 7.32 (2d{) = 7.1 Hz),
6.94 (2 H, dJ = 2.0 Hz), 6.90 (2 H, dd}; = 8.6,J, = 2.1 Hz),
6.79 (2 H, dJ = 8.2 Hz), 4.12 (8 H, s), 3.87 (2 H, $Jc NMR

(CDCl3, 100 MHz):0c 170.0, 148.0, 143.2, 143.1, 142.8, 138.3,

136.1, 135.0, 134.5, 131.0, 129.6, 127.8, 127.4.9,2122.4,
121.4,121.2, 118.3, 117.0, 116.1, 64.2, 64.2,;49RMS (ESI):
MH", found 531.1904. gH,;N,Os requires 531.1920.

purified by column chromatography (EtOAc:hexane(:8R) to
afford 4j as a yellow color solid (35 mg, 64%);; RR0%
EtOAc/hexane) 0.5; mp: 116-118; IR (KBr): vyax 3345, 3055,
1681, 1525, 1262, 749 ¢n'H NMR (400 MHz, CDC)): dy
9.42 (1 H, br.s), 869 (1 H,dd =4.2,J,=1.7 Hz), 8.63 (1 H,
dd,J; =5.8,J,= 3.2 Hz), 8.16 (1 H, dd}; = 8.3,J, = 1.6 Hz),
7.52-7.50 (2 H, m), 7.46-7.39 (6 H, m), 7.34 (2dl) = 7.4 Hz),
7.02-6.98 (4 H, m), 3.76 (2 H, Sj'C NMR (CDCk, 100 MHz):
oc 169.7, 162.2 (dJcr = 244.6Hz), 148.1, 142.9, 138.2, 137.4
(d, Jc¢ = 3.1Hz), 136.3, 134.2, 130.8 (d¢.r = 8.7Hz), 129.9,
127.9, 127.3, 127.1, 121.6, 121.5, 116.1, 115.3){d,= 21.2
Hz), 40.3; HRMS (ESI): MH found 451.1607. £H,,FN,0
requires 451.1622.

3.4.7. 2-(3,3"-Dinitro-[1,1":3',1"-terphenyl]-2'- yI)-N-
(quinolin-8-yl)acetamide (4m): The resultant crude mixture was
purified by column chromatography (EtOAc:hexane(:8R) to
afford 4m as a brown color solid (30 mg, 50%); R0%
EtOAc/hexane) 0.3; mp: 97-9€; IR (KBr): vyax 3340, 3054,
2987, 1422, 1265, 741 ¢'H NMR (400 MHz, CDC)): dy
9.32 (1 H, br.s), 867 (1 H, d& =4.2,J,= 1.6 Hz), 8.56 (1 H,
dd,J; =5.6,J,=3.3 Hz), 8.35 (2 H, 1 = 1.9 Hz), 8.16 (1 H, dd,
J,=8.3,3,=1.6 Hz), 8.10 (1 H, dd; = 2.2,J,= 0.9 Hz), 8.08 (1
H, dd,J; = 2.1,J,= 0.8 Hz), 7.83 (2 H, d] = 7.6 Hz), 7.56-7.54
(A H, m), 7.51-7.49 (3 H, m), 7.47-7.44 (2 H, m}Z (2 H, dJ
= 7.6 Hz), 3.74 (2 H, s)C NMR (CDC}, 100 MHz):d¢ 168.7,
148.2, 148.1, 142.7, 141.6, 138.0, 136.4, 135.8.713130.6,
130.4, 129.4, 127.8, 127.7, 127.3, 124.2, 122.3,92121.7,
116.3, 40.1; HRMS (ESI): MH found 505.1495. £H,;N,Os
requires 505.1512.

3.4.8. Dimethyl 2'-(2-ox0-2-(quinolin-8-ylamino)etlyl)-
[1,1:3',1"-terphenyl]-4,4"-dicarboxylate (4n): The resultant
crude mixture was purified by column chromatography
(EtOAc:hexane = 20:80) to afforth as a yellow color solid (40



mg, 63%); R (20% EtOAc/hexane) 0.3; mp: 144-146; IR
(KBI): vmax 3343, 3055, 1721, 1422, 1265, 742 ctH NMR
(400 MHz, CDCY): 6,4 9.33 (1 H, br. s), 8.65 (1 H, dd, = 4.1,
=1.6 Hz), 8.59 (1 H, dd}; = 5.8,J,= 3.0 Hz), 8.14 (1L H, dd}, =
8.3,J,= 1.6 Hz), 7.98 (4 H, d) = 8.2 Hz), 7.53 (4 H, d]= 8.2
Hz), 7.51-7.49 (3 H, m), 7.42 (1 H, dd, = 8.3, ), = 4.2 Hz),
7.37 (2 H, dJ= 7.7 Hz), 3.85 (6 H, s), 3.75 (2 H, br. §c
NMR (CDCl, 100 MHz): 6 169.3, 166.8, 148.0, 146.1, 143.0,
138.1, 136.2, 134.2, 130.2, 129.7, 129.6, 129.4.412129.1,
127.8, 127.4, 127.3, 1215, 121.4, 116.1, 52.11;4BlRMS
(ESI): MH', found 531.1902. £H,-N,Os requires 531.1920.

3.4.9. 2-(2,6-Bis(5-bromopyridin-2-yl)phenyl)N-(quinolin-8-

9
7.46 (1 H, ddJ, = 7.7,3,= 1.4 Hz), 7.43-7.28 (7 H, m), 7.06 (1
H, td,J, = 7.6,3,= 1.2 Hz), 6.93 (2 H, d] = 8.8 Hz), 5.15 (1 H,
s), 3.82 (3 H, s), 2.04 (3 H, SfC NMR (CDCk, 100 MHz):dc
170.7, 158.9, 139.4, 138.6, 133.7, 131.1, 130.3.312129.0,
129.0, 127.5, 125.1, 124.4, 120.1, 114.4, 59.94,588.9; HRMS
(ESI): MNa', found 386.1190. §H,,NNaQ,S requires 386.1191.

3.4.13.N-(2-(Methylthio)phenyl)-2-(3"-nitro-[1,1'-biphenyl] -2-
yl)acetamide (6b): The resultant crude mixture was purified by
column chromatography (EtOAc:hexane = 20:80) toraftb as

a pale yellow color solid (20 mg, 45%); 0% EtOAc/hexane)
0.3; mp: 87-89C; IR (KBr): vyax 3312, 3055, 1686, 1526, 1265,
741 cm'; "H NMR (400 MHz, CDCY)): 6, 8.61 (1 H, br. s), 8.40

yl)acetamide (4p): The resultant crude mixture was purified by (1 H, dd,J; = 8.2,J,= 1.0 Hz), 8.27 (1 H, br. s), 8.19 (1 H, dd,

column chromatography (EtOAc:hexane = 20:80) toraffip as
a pale yellow color solid (30 mg, 44%); 0% EtOAc/hexane)
0.4; mp: 209-217C; IR (KBr): vmnax 3375, 3055, 2987, 1422,
1265, 743 cif; *H NMR (400 MHz, CDCJ): 64 10.48 (1 H, br.
s), 8.82-8.79 (3 H, m), 8.59 (1 H, dij,= 5.8,J,= 3.3 Hz), 8.15
(1 H,dd,J, =8.3,J,= 1.7 Hz), 7.88 (1L H, d] = 2.4 Hz), 7.86 (1
H, d,J = 2.4 Hz), 7.52-7.48 (7 H, m), 7.45 (1 H, dd= 8.3,J,=
4.2 Hz), 4.15 (2 H, s)**C NMR (CDCh, 100 MHz):dc 169.7,
158.0, 150.2, 148.1, 141.1, 139.4, 136.2, 135.@,.5,3130.7,
128.0, 127.4, 127.3, 125.9, 121.5, 121.4, 119.6.71139.3;
HRMS (ESI): MN4, found 594.9766. $H,4Br.N,NaO requires
594.9745.

3.4.10. 2-(2,6-Di(thiophen-2-yl)phenyIN-(quinolin-8-

=7.5,3,=1.3Hz), 7.76 (1 H, d] = 7.8 Hz), 7.57 (1 H, ] = 8.0
Hz), 7.48-7.38 (4 H, m), 7.35-7.31 (1 H, m), 7.Q9H, td,J, =
1.2,3,= 7.6 Hz), 5.25 (1 H, s), 2.09 (3 H, $JC NMR (CDCL,

100 MHz): 6. 168.9, 148.5, 141.1, 139.1, 137.7, 135.3, 133.5,
129.7, 129.5, 129.2, 129.0, 128.3, 125.4, 124.9.212122.5,
120.3, 59.8, 18.9; HRMS (ESI): MH found 379.1102.
C,1H19N>OsS requires 379.1116.

3.4.14. 2-(5'-Fluoro-4,4"-dimethoxy-[1,1":3",1"-terphenyl]-2'-
yl)-N-(quinolin-8-yl)acetamide (7b): The resultant crude
mixture was purified by column chromatography (EtChexane
= 20:80) to affordrb as a pale yellow color solid (30 mg, 61%);
R: (20% EtOAc/hexane) 0.4; mp: 145-12C; IR (KBr): vimax
3345, 3055, 2305, 1514, 1265, 743cMH NMR (400 MHz,

yl)acetamide (4q): The resultant crude mixture was purified by CDCl): 6 9.43 (1 H, br. s), 8.71 (1 H, dd, = 4.1,J,= 1.9 Hz),

column chromatography (EtOAc:hexane = 20:80) tordffiq as

a yellow color solid (36 mg, 70%);;R0% EtOAc/hexane) 0.2;
mp: 144-146°C; IR (KBr): vyax 3338, 3055, 1681, 1525, 1265,
742 cm'; 'H NMR (400 MHz, CDCJ): 64 9.73 (1 H, br. s), 8.76
(1H,dd,J; =7.3,),=1.6 Hz), 8.67 (L H, dd}, = 4.2,3,= 1.7
Hz), 8.15 (1 H, ddJ; = 8.3,3,= 1.6 Hz), 7.57-7.53 (3 H, m),
7.51 (1 H, ddJ;, = 8.3,% = 1.6 Hz), 7.47-7.41 (2 H, m), 7.29 (2
H, dd,J; =5.1,3,= 1.1 Hz), 7.15 (2 H, dd}; = 3.5,J,= 1.1 Hz),
7.00-6.98 (2 H, m), 4.04 (2 H, br. s§)C NMR (CDCk, 100
MHz): 6c 170.0, 148.1, 141.9, 138.4, 136.5, 136.2, 13433,6
131.7, 127.9, 127.4, 127.3, 127.1, 126.0, 121.4,.512116.3,
41.0; HRMS (ESI): MH, found 427.0924. gH,(N,OS, requires
427.0939.

3.4.11. 2-(2-{H-Indol-5-yl)phenyl)-N-(quinolin-8-

8.65 (1 H, ddJ; = 6.4,J,= 2.0 Hz), 8.15 (1 H, dJ = 8.2 Hz),
7.52-7.50 (2 H, m), 7.46-7.43 (1 H, m), 7.34 (4d) = 8.6 Hz),
7.07 (2 H,dJ=9.1Hz), 6.83 (4 H, d = 8.6 Hz), 3.75 (2 H, s),
3.68 (6 H, s);°C NMR (CDCk, 100 MHz):dc 170.0, 161.0 (d,
Jcr = 245.5Hz), 159.0, 148.1, 145.4 (dcr = 8.0Hz), 138.2,
136.2, 134.4, 133.1, 133.1, 130.1, 127.8, 127.2,2%,Jc¢ =
3.0 Hz), 121.5, 121.3, 116.3 (dcr = 20.6Hz), 116.0, 113.7,
55.1, 39.8; HRMS (ESI): MH found 493.1931. GH,6FN,O;
requires 493.1927.

3.4.15. 2-(5'-Bromo-4,4"-dimethoxy-[1,1"3',1"-tephenyl]-2'-
yl)-N-(quinolin-8-yl)acetamide (7c): The resultant crude
mixture was purified by column chromatography (EtChexane

= 20:80) to afford7c as an orange color solid (35 mg, 63%); R
(20% EtOAc/hexane) 0.4; mp: 149-181; IR (KBI): vyax 3343,

yl)acetamide (3r): The resultant crude mixture was purified by 3053, 2926, 1682, 1264, 749 ¢nfH NMR (400 MHz, CDCJ):

column chromatography (EtOAc:hexane = 20:80) tordfBr as
a brown color solid (20 mg, 44%); 0% EtOAc/hexane) 0.4;

84 9.40 (1 H, br. s), 8.71 (1 H, dd, = 4.2,,= 1.6 Hz), 8.64 (1
H, dd,J; = 6.6,3,= 2.4 Hz), 8.15 (1 H, dd}; = 8.3,J,= 1.6 Hz),

mp: 159-16C; IR (KBr): viax 3329, 3055, 1422, 1265, 896, 735 7.51-7.49 (4 H, m,), 7.44 (1 H, d&, = 8.3,J,= 4.2 Hz), 7.33 (4

cmi’; 'H NMR (400 MHz, CDCJ): 6,4 9.75 (1 H, br. s), 8.74 (1 H,
dd,J; = 7.8,3, = 0.8Hz), 8.65 (1 H, ddJ, = 4.2,J, = 1.6Hz),
8.23 (1 H, br. s), 8.13 (1 H, dd; = 8.3,J, = 1.6Hz), 7.67 (1 H,
br. s), 7.58-7.56 (1 H, m), 7.53-7.49 (2 H, m),67438 (4 H, m),
7.25-7.22 (2 H, m), 6.51 (1 H,d,= 2.1Hz), 3.92 (2 H, s)**C
NMR (CDCl, 100 MHz):d¢ 170.2, 148.0, 143.9, 138.4, 136.1,
135.0, 134.5, 132.8, 132.7, 131.1, 130.5, 127.9,.812127.5,
127.3, 127.2, 124.8, 123.6, 121.5, 121.4, 121.%.311110.8,
102.8, 42.8; HRMS (ESI): MH found 378.1594. £H,N:0
requires 378.1606.

3.4.12. 2-(4'-Methoxy-[1,1'-biphenyl]-2-yl)N-(2-
(methylthio)phenyl)acetamide (6a): The resultant crude
mixture was purified by column chromatography (Eti#exane

= 20:80) to afford§a) as a pale yellow color solid (25 mg, 54%);
R (20% EtOAc/hexane) 0.5; mp: 108-11Q; IR (KBr): vy
3309, 3055, 2305, 1422, 1265, 74175mH NMR (400 MHz,
CDCly): 64 8.62 (1 H, br. s), 8.47 (1 H, d&, = 8.2,J,= 1.0 Hz),

H, d,J=8.7 Hz), 6.83 (4 H, dl = 8.7 Hz), 3.74 (2 H, s), 3.66 (6
H, s); *C NMR (CDCh, 100 MHz): éc 169.6, 159.0, 148.1,
145.3, 138.2, 136.2, 134.4, 132.6, 132.3, 130.%.213127.8,
127.4, 121.6, 121.4, 120.6, 116.0, 113.8, 51.10;46IRMS
(ESI): MH', found 553.1105. £H,sBrN,O; requires 553.1127.

3.4.16. 2-(5-Bromo-[1,1"3',1"-terphenyl]-2'-yl)-N-(quinolin-
8-yl)acetamide (7d): The resultant crude mixture was purified
by column chromatography (EtOAc:hexane = 20:8Qfford 7d
as a pale red color solid (25 mg, 51%;);(B0% EtOAc/hexane)
0.6; mp: 150-152C; IR (KBr): vmax 3343, 3049, 1688, 1525,
1422, 703 crf; *H NMR (400 MHz, CDCJ): 64 9.42 (1 H, br. s),
8.70 (1 H, ddJ, =4.2,3,= 1.6 Hz), 8.60 (1 H, ddl; = 6.3,J,=
2.6 Hz), 8.15 (1 H, dd], = 8.3,J,= 1.5 Hz), 7.54 (2 H, s), 7.51-
7.49 (2 H, m), 7.45-7.40 (5 H, m), 7.34-7.30 (4nh), 7.26 (2 H,
t,J = 7.2 Hz), 3.73 (2 H, s)*C NMR (CDCk, 100 MHz): 6c
169.3, 148.1, 145.7, 140.2, 138.2, 136.2, 134.2.313129.8,
129.0, 128.4, 127.8, 127.7, 127.4, 121.6, 121.4.712116.1,
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39.9; HRMS (ESI): MH, found 493.0899. GH.,BrN,O
requires 493.0916.

3.4.17. 2-(4-Chloro-2,6-bis(2,3-dihydrobenzb][1,4]dioxin-6-
yl)phenyl)-N-(quinolin-8-yl)acetamide (7e): The resultant

Tetrahedron

3.4.21. 2-(4'-Ethyl-4,5-dimethoxy-[1,1'-biphenyl]-2yl)-N-
(quinolin-8-yl)acetamide (9a): The resultant crude mixture was
purified by column chromatography (EtOAc:hexane(:8R) to
afford 9a as a yellow color solid (20 mg, 52%);; RR0%

crude mixture was purified by column chromatographyEtOAc/hexane) 0.4; mp: 101-108; IR (KBr): vz 3335, 3055,
(EtOAc:hexane = 20:80) to affoitk as a colorless solid (32 mg, 2987, 1681, 1265, 741 ém'™H NMR (400 MHz, CDCJ): &y

57%); R (20% EtOAc/hexane) 0.4; mp: 168-170; IR (KBr):
Vmax 3343, 3054, 1679, 1422, 1265, 742 tmMH NMR (400
MHz, CDCL): 6 9.42 (1 H, br. s), 8.73 (1 H, dd; = 4.2,J,=
1.6 Hz), 8.63 (1 H, dd}, = 7.0,J,= 1.6 Hz), 8.15 (1 H, dd}, =
8.3,),= 1.6 Hz), 7.53-7.47 (2 H, m), 7.44 (1 H, dd= 8.3,J,=
4.3 Hz), 7.32 (2 H, s), 6.91-6.86 (4 H, m), 6.79H2d,J = 8.2
Hz), 4.13-4.10 (8 H, m), 3.79 (2 H, SY'C NMR (CDC}, 100
MHz): dc 169.6, 148.1, 144.8, 143.2, 143.1, 138.2, 13633,4L
133.7, 132.3, 129.8, 129.4, 127.8, 127.5, 122.2,5,2121.3,
118.1, 117.2, 116.2, 64.2, 64.2, 39.8; HRMS (EBIN{*, found
565.1553. GH,6CIN,Os requires 565.1530.

3.4.18. 2-(4-Chloro-2-(2,3-dihydrobenzdi][1,4]dioxin-6-
yl)phenyl)-N-(quinolin-8-yl)acetamide (8e): The resultant

9.85 (1 H, br. s), 8.75 (1 H, dd, = 7.1,J,= 1.8 Hz), 8.72 (1 H,
dd,J; = 4.2,3,= 1.6 Hz), 8.15 (1 H, dd};, = 8.3,J, = 1.6 Hz),
7.55-7.49 (2 H, m), 7.44 (1 H, dd, = 8.3,J,= 4.2 Hz), 7.34 (2
H, d,J=8.1Hz), 7.23 (2 H, d = 8.1 Hz), 7.05 (1 H, s), 6.89 (1
H,s), 3.97 (3H,s),3.92(3H,s), 381 (2HZE7 (2H,qJ=
7.6 Hz), 1.26 (3 H, tJ = 7.6 Hz);"*C NMR (CDCk, 100 MHz):
5c 170.2, 148.5, 148.1, 148.0, 143.1, 138.5, 1388,2, 135.3,
134.5, 129.4, 127.9, 127.4, 124.3, 121.6, 121.%.311113.5,
113.2, 56.1, 56.0, 42.4, 28.5, 15.5; HRMS (ESI): MFbund
427.2009. GH,/N,O; requires 427.2022.

3.4.22. 2-(4-Chloro-4'-methoxy-[1,1'-biphenyl]-2-y}-N-
(quinolin-8-yl)acetamide (9b): The resultant crude mixture was
purified by column chromatography (EtOAc:hexane(:8R) to

crude mixture was purified by column chromatographyafford 9b as an orange color solid (30 mg, 75%); (R0%

(EtOAc:hexane = 20:80) to affok as a pale yellow color solid
(15 mg, 34%); R(20% EtOAc/hexane) 0.5; mp: 141-143, IR
(KBI): vmax 3339, 3054, 2305, 1422, 1265, 743 5tH NMR
(400 MHz, CDC}): 649.72 (L H, br. s), 8.75 (1 H, d&, = 4.2,J,
=1.7Hz),8.71 (1 H, dd,; = 6.6,J,= 2.4 Hz), 8.15 (1 H, dd); =
8.3,J,= 1.6 Hz), 7.53-7.43 (4 H, m), 7.38-7.34 (2 H, ®)Y1-
6.86 (3 H, m), 4.25-4.21 (4 H, m), 3.85 (2 H, 5§ NMR

EtOAc/hexane) 0.4; mp: 118-12G; IR (KBr): vy 3338, 3055,
2305, 1682, 1265, 741 ¢h'H NMR (400 MHz, CDC)): dy
9.76 (1 H, br. s), 8.75-8.71 (2 H, m), 8.16 (1 i, & = 8.2,J,=

1.2 Hz), 7.55-7.52 (3 H, m), 7.45 (1 H, dd= 8.2,J,= 4.3 Hz),
7.36 (1 H, ddJ; = 8.2,3,= 2.0 Hz), 7.31-7.26 (3 H, m), 6.91 (2
H, d,J = 8.6 Hz), 3.83 (2 H, s), 3.78 (3 H, 4} NMR (CDCH,

100 MHz): ¢ 169.0, 159.0, 148.2, 140.9, 138.4, 136.3, 134.4,

(CDCl;, 100 MHz):0c 169.3, 148.2, 148.2, 143.8, 143.4, 143.3,134.3, 133.3, 132.2, 131.8, 130.6, 130.3, 127.9,.512127.4,

138.3, 136.2, 134.3, 133.1, 132.9, 132.0, 131.1.413130.4,
127.8, 127.8, 127.4, 122.3, 121.6, 118.1, 118.0,.411116.3,
64.4, 64.3, 42.0; (ESI): MH found 431.1156. GH,CIN,O;
requires 431.1162.

3.4.19. 2-(4-Bromo-2,6-bis(2,3-dihydrobenzb][1,4]dioxin-6-
yl)phenyl)-N-(quinolin-8-yl)acetamide (7f): The resultant crude
mixture was purified by column chromatography (Eti#exane
= 20:80) to afford7f as a brown color solid (15 mg, 25%); R
(20% EtOAc/hexane) 0.3; mp: 197-189; IR (KBr): vinax 3343,
3057, 1682, 1423, 1265, 743 ¢ntH NMR (400 MHz, CDC)):
on 9.42 (1 H, br.s), 873 (1 H, dd; = 4.2,),= 1.6 Hz), 8.63 (1
H, dd,J, =7.0,J,= 1.9 Hz), 8.15 (1 H, dd}, = 8.3,J,= 1.6 Hz),
7.51-7.47 (4 H, m), 7.44 (1 H, dd, = 8.3, = 4.2 Hz), 6.90-
6.85 (4 H, m), 6.78 (2 H, d,= 8.2 Hz), 4.13-4.10 (8 H, m), 3.79
(2 H, s);"*C NMR (CDCL, 100 MHz): 5 169.5, 148.1, 145.0,
143.2, 143.1, 138.2, 136.2, 134.4, 133.5, 132.8.313127.8,
127.5,122.2, 121.5, 121.2, 120.6, 118.1, 117.8,2164.2, 64.2,
39.9; HRMS (ESI): MH, found 609.1002. £GH,6BrN,Os
requires 609.1025.

3.4.20. 2-(4-Bromo-2-(2,3-dihydrobenzd[1,4]dioxin-6-
yl)phenyl)-N-(quinolin-8-yl)acetamide (8f): The resultant crude
mixture was purified by column chromatography (EtCf#exane
= 20:80) to affordBf as a brown color thick liquid (17 mg, 36%);
R (20% EtOAc/hexane) 0.4; IR (KBrypyax 3339, 3057, 2926,
1682, 1265, 743 ¢ "H NMR (400 MHz, CDCJ): 6,4 9.72 (1 H,
br.s), 8.76 (1 H, ddl; = 4.2,J,= 1.6 Hz), 8.71 (1 H, dd}, = 6.6,
J,= 2.4 Hz), 8.15 (1 H, dd}; = 8.3,J,= 1.6 Hz), 7.53-7.50 (4 H,
m), 7.45 (1 H, ddJ; = 8.3,3,= 4.2 Hz), 7.40 (1 H, d] = 8.0 Hz),
6.91-6.87 (2 H, m), 6.84 (1 H, dd, = 8.3, = 1.9 Hz), 4.25-
4.21 (4 H, m), 3.84 (2 H, s}°C NMR (CDCk, 100 MHz): dc
169.2, 148.2, 144.1, 143.4, 143.3, 138.3, 136.3.313133.3,
133.0, 132.2, 131.7, 130.7, 127.8, 127.3, 122.3,6/2121.1,
118.1, 117.3, 116.3, 64.2, 64.3, 42.1; HRMS (EBIj", found
475.0640. GsH,0BrN,O; requires 475.0657.

121.7, 121.6, 116.4, 113.9, 55.2, 42.5; HRMS (EEIBt", found
403.1198. G,H,,CIN,O, requires 403.1213.

3.5. General procedure for the Pd(ll)-catalyzed berylation
of phenylacetamides and preparation of the compourgllla-
d. An appropriate phenylacetamide (0.12 mmol), Pd(QA2)7
mg, 10 mol%), 4-nitrobenzyl bromide (103 mg, 0.4&oh 4
equiv) AgOAc (25 mg, 0.15 mmol, 1.2 equiv) in aniyas
toluene (3 mL) was heated at 1%D for 24 h under a nitrogen
atmosphere. After the reaction period, the solveag evaporated
in vacuoto afford a crude reaction mixture. Purificatiohtbe
crude reaction mixture by column chromatographyitired the
corresponding benzylated compounds 11a-d (see
Tables/Schemes for specific examples).

3.5.1. 2-(2-(4-Nitrobenzyl)phenyl)N-(quinolin-8-yl)acetamide
(11a): The resultant crude mixture was purified by column
chromatography (EtOAc:hexane = 20:80) to affdrth as a
brown color viscous liquid (26 mg, 55%); ; R(20%
EtOAc/hexane) 0.3; IR (KBr)yvm. 3341, 3055, 2987, 1522,
1265, 744 crf; *H NMR (400 MHz, CDCJ): 64 9.67 (1 H, br. s),
8.64 (1L H, ddJ, = 4.2,3,= 1.6 Hz), 8.58 (1 H, t) = 4.7 Hz),
8.14 (1 H, ddJ, = 8.2,J,= 1.6 Hz), 7.83 (2 H, dJ = 8.8 Hz),
7.49-7.46 (3 H, m), 7.44-7.40 (4 H, m), 7.24 (2dH) = 8.8 Hz),
4.23 (2 H, s), 3.85 (2 H, sf*C NMR (CDCk, 100 MHz): 6c
168.7, 148.1, 147.7, 138.2, 138.0, 136.3, 133.8.53131.8,
131.3, 129.4, 128.3, 128.0, 127.8, 127.2, 123.68.5,2121.8,
121.6, 116.2, 43.1, 39.2; HRMS (ESI): MHound 398.1491.
C,4H20N30; requires 398.1505.

3.5.2. 2-(4-Fluoro-2-(4-nitrobenzyl)phenyl)N-(quinolin-8-
yl)acetamide (11b): The resultant crude mixture was purified by
column chromatography (EtOAc:hexane = 20:80) toraffL1b
as a yellow color solid (26 mg, 63%); R0% EtOAc/hexane)
0.2; mp: 94-96C; IR (KBr): vyay 3353, 3055, 1738, 1519, 1265,
741 cm'; 'H NMR (400 MHz, CDC)): 6, 9.69 (1 H, br. s), 8.68



(1 H, dd,J, =4.2,3,= 1.6 Hz), 8.59 (1 H, dd}, = 5.7,,= 3.3
Hz), 8.16 (1 H, ddJ, = 8.3,J,= 1.7 Hz), 7.88 (2 H, dJ = 8.8
Hz), 7.49-7.42 (4 H, m), 7.25 (2 H, 8= 8.8 Hz), 7.11 (1 H, td,
J; = 8.3,1,= 2.3 Hz), 6.96 (1 H, ddl; = 9.4,J,= 2.7 Hz), 4.20 (2
H, s), 3.83 (2 H, s)**C NMR (CDCk, 100 MHz):5¢ 168.4 (d Jc.

¢ = 1.0Hz), 162.4 (dJc.r = 245.6Hz), 148.2, 146.7, 146.3, 140.4
(d, Jor = 7.3Hz), 138.2, 136.4, 133.8, 133.3 (i, = 8.1Hz),
129.5, 129.3 (dJc.r = 3.5Hz), 127.8, 127.2, 123.6, 121.9, 121.6,
118.0 (d,Jcr = 21.5Hz), 116.2, 114.7 (dlo.r = 21.0Hz), 42.3,
39.2, 39.1; HRMS (ESI): MH found 416.1395. GH1oFN;O,
requires 416.1410.

3.5.3. 2-(4-Chloro-2-(4-nitrobenzyl)phenyl)N-(quinolin-8-
yl)acetamide (11c):The resultant crude mixture was purified by
column chromatography (EtOAc:hexane = 20:80) tordffl1c
as a colorless solid (20 mg, 46%]); (R0% EtOAc/hexane) 0.3;
mp: 134-136°C; IR (KBr): vma 3339, 3055, 1682, 1523, 1265,
744 cm'; "H NMR (400 MHz, CDCJ): 64 9.68 (1 H, br. s), 8.69
(1 H, dd,J, =4.2,3,= 1.6 Hz), 8.57 (L H, dd}, = 6.1,,= 2.9
Hz), 8.16 (1 H, ddJ), = 8.3,J,= 1.7 Hz), 7.89 (2 H, dJ = 8.8
Hz), 7.49-7.44 (3 H, m), 7.41-7.40 (2 H, m), 7.2847(3 H, m),
4.20 (2 H, s), 3.81 (2 H, sf*C NMR (CDCk, 100 MHz): 6c
168.1, 148.2, 146.7, 146.4, 139.9, 138.2, 136.4.9.3133.8,
133.0, 132.1, 131.0, 129.4, 128.0, 127.8, 127.3.712122.0,
121.7, 116.2, 42.4, 39.0; HRMS (ESI): MHound 432.1099.
C,4H1CIN3O; requires 432.1115.

3.5.4. 2-(4-Bromo-2-(4-nitrobenzyl)phenylN-(quinolin-8-
yl)acetamide (11d): The resultant crude mixture was purified by
column chromatography (EtOAc:hexane = 20:80) tordffL1d
as a yellow color solid (25 mg, 59%); R0% EtOAc/hexane)
0.2; mp: 139-142C; IR (KBI): vax 3339, 3054, 1681, 1523,
1265, 741 cnt; *H NMR (400 MHz, CDCJ): 64 9.68 (1 H, br. s),
8.70 (1 H, ddJ, =4.1,3,= 1.4 Hz), 857 (1 H, dd], = 6.2,J,=
2.7 Hz), 8.16 (1 H, dd};, = 8.3,J,= 1.4 Hz), 7.89 (2 H, d] = 8.6
Hz), 7.55 (1 H, ddJ; = 8.0,J, = 1.8 Hz), 7.49-7.44 (3 H, m),
7.40 (1 H, dJ = 1.6 Hz), 7.35 (1 H, d] = 8.1 Hz), 7.25 (2 H, d,
J = 8.1 Hz), 4.20 (2 H, s), 3.80 (2 H, $JC NMR (CDCL, 100
MHz): Jc 168.0, 148.2, 146.7, 140.2, 138.1, 136.4, 1338,7,
133.3, 132.6, 131.0, 129.4, 127.8, 127.3, 123.2.002122.0,
121.7, 116.2, 42.4, 39.0; HRMS (ESI): MHound 476.0595.
Co4H1BrN;O; requires 476.0610.

3.6. Procedure for the preparation of the compoundl3: To
dry flask was added the compoudd (1.4 mmol) dissolved in
MeOH (4 mL) and then, BfEL,O (0.5 mL) was added slowly
and the reaction mixture was heated at 90 °C fon.24fter this
period, the reaction mixture was neutralized withBtjNand the
solvent was evaporated imacuo to afford a crude reaction
mixture. Purification of the crude reaction mixtuog column
chromatography furnished the compourgd

3.6.1. Methyl 2-([1,1":3",1"-terphenyl]-2'-yl)acetate (13): The
resultant crude mixture was purified by column chatography
(EtOAc:hexane = 20:80) to affordB as a viscous liquid (28 mg,
66%); R (20% EtOAc/hexane) 0.8; IR (KBrypax 3412, 3053,
2926, 1740, 1523, 1264 ém'H NMR (400 MHz, CDC)): dy
7.45-7.34 (11 H, m), 7.30 (2 H, d= 7.4 Hz), 3.53 (2 H, s), 3.45
(3 H, s);®*C NMR (CDCk, 100 MHz):6c 172.6, 143.4, 141.6,
130.0, 129.3, 129.2, 128.2, 127.2, 126.8, 51.79;36IRMS
(ESI): MH', found 303.1374. £H,,0, requires 303.1385.
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