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In this paper, we report the assembling of libnés-arylated short/medium/long chain-based
nonw-amino acid (aminoalkanoic acid) derivatives via fd(Il)catalyzed, bidentate directi
group 8-aminoquinoline-aided $B-C-H activation/arylation method. Short/medium chai
basedunnatural amino acid derivatives containing an grglup at thg-position are promisir
small molecules with therapeutic properties. Thiids necessary to enrich the libraries
short/medium/long chain-basednatural amino acid derivativesntaining an aryl group at 1

S-position. Considering the importance @farylated short/medium/long chain-basedn-u-
amino acid derivatives, an inclusive attention waisi to explore the Pd(ll)-catalyzed® ghC-H
arylation of short/medium/long chain-basewnw-amino acids. Represetitee syntheti
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transformations including a short route for theeassling of rolipram and related compounds
and 3-arylatedGABA derivatives such adyaclofen, phenibut and tolibutere shown usir
selectegh-C-H arylated nornr-amino acid derivatives.

2009 Elsevier Ltd. All rights reserved

1. Introduction

GABA (e.g.,2a-d) are used as drug molecules in treating various
central nervous system (CNS) disorders. Some of taerused as
anticonvulsant, sedative and anxiolytic, analgegsm@nquilizing

Proteinogenia-amino acids are indispensable small molecules ogents (e.g., baclofer2d),’ phenibut 2b)*° and tolibut c)th).

life' and non-proteinogenic or unnatural amino acidstlose not
encoded and discovered in any organism. Markedlynerous
unnatural amino acids and their derivatives haw aleceived
extensive attention in various fields. In particulannatural amino
acids are sought after by the pharmaceutical imgufdr their
promising biological properti€s® Apart from natural and unnatural
o-amino acid derivatives, some short/medium chaseta

Along this line, some piracetam-based GABA deriegi are also
used as drug molecules. E.g., Phenotropil (pheradptamy’ is
known to exhibit antidepressant, anticonvulsankiawtic effects
and similarly, rolipramZd)*® is an antidepressant agent. Next, some
p-arylated s-aminopentanoic acid derivatives (e.g., homobanlofe
derivative 3) have been found with pharmacological activityg(e.
GABAGg-agonistic activity)* Next, g-arylatede-aminohexanoic acid

aminoalkanoic acids (nom-amino acids) containing an amino group derivative 4 was used as a starting material to assemble various

at theg- or y- or 5-position have also been found in organiéhsor
examples; (a) p-alanine (&) is produced by aspartate 1-
decarboxylase and a precursor to coenzynie(i#), y-aminobutyric
acid (Lld, GABA) is an inhibitory neurotransmitter in anirmal(c) J-
aminolevulinic acid 1b) is an intermediate in the tetrapyrrole
biosynthesis pathwéynd (d) 4-aminobenzoic aciti{ PABA) is an
intermediate in the folate biosynthesis pathin@jgure 1).

Various short/medium chain-basadhinoalkanoic acids (nom-
amino acids) possessing an aryl group at fhposition are
noteworthy small molecules and they display valaabl
pharmacological properties (Figure ®t} Firstly, y-aminobutyric
acid (ld, GABA) and especially, various-arylated derivatives of

bioactive benzazepinon&sGiven their importance, various classical
and multistep synthetic procedures have been usedomstruct
short/medium chain-baseminoalkanoic acids (nomamino acids)
possessing an aryl group at fhposition®*®

The transition metal-catalyzed, bidentate directgrqup-aided
sp® C-H activation/functionalization has emerged astal synthetic
strategy in organic synthesfs!’ In particular, the Pd(ll)-catalyzed,
bidentate directing group (e.g. 8-aminoquinolinigled sp C—H
activation/functionalization was studied using adevirange of
aliphatic and alicyclic carboxamid8€® and a-amino acid
derivatives? Considering the recent developments in the field of
bidentate directing group-aided®sp-H activation/functionalization
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involving a-amino acid derivatives, the direct introduction of short/medium chain-baseminoalkanoic acids (nogm-amino acids)
different aryl groups at thg-position of short/medium/long chain- and those two are-aminobutyric acid 1d)?> and e-aminohexanoic

based aminoalkanoic acids (nomamino acids) via the C-H acid (f).

activation would afford an entry into libraries ¢f-arylated
aminoalkanoic acid (unnatural amino acid) derivegivA literature
survey revealed that while C-H functionalizationvafiousa-amino

)23

Conversely, considerable attention was not paid tsvéhe sp
p-C-H arylation of other medium/long chain-basaaiinoalkanoic

acid derivatives have been well studied, howevesre have been acids (norg-amino acids), such dae,g-j (Figures 1 and 2). Given

only a few attempts pertaining to the Pd(ll)-cataly, directing the
group-aided spg-C-H arylation of short/medium/long chain-based aminoalkanoic acid (nom-amino acid) derivatives,

chaasdu
especially

importance of various short/medium/long

examples of naturally occuring non-a-amino acids
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aminoalkanoic acids possessing an aryl group ag{hesition with
promising therapeutic properties, it will be usefal enrich the
libraries of short/medium/long chain-basadinoalkanoic acid (non-
a-amino acid) derivatives.

Accordingly, in continuation of our interest on t@eH activation
reactions, herein we report the3sp-C-H arylation of various
aminoalkanoic acids (nomamino acids). We have paid an inclusive
attention to assemble/enrich the libraries of déffe p-arylated
aminoalkanoic acid (nom-amino acid) and rolipram-type
derivatives. While there have been a few attemptsyothesis ofs-
arylatedy-aminobutyric acid and-aminohexanoic acid derivatives
via thep-C-H arylation, we have added some more exampléseio
corresponding libraries and it was necessary t@avee different
examples off-arylatedy-aminobutyric acid derivatives to attempt a
short route for assembling rolipram and relatedvdéves.

2. Results and Discussion

To begin the assembling #fC-H arylated medium/long chain-
based aminoalkanoic acids (naramino acids) derivatives via the
Pd(ll)-catalyzed, directing group-aid@dC-H arylation, initially we
prepared the required starting matergdsy possessing the directing
group 8-aminoquinolinefrom their correspondingN-protected
aminoalkanoic acidssa-g (Scheme 1). Though a few reaction
conditions of spA-C-H arylation involvingy-aminobutyric acid and
g-aminohexanoic acid derivatives have been alreagprted under
different reaction conditior’;>® in order to get the best reaction
condition in our hand, we performed some optimatreactions
using different Pd catalysts, additives and solv€fiable 1). At first,
we heated a mixture of substr& Arl (7a) and Pd(OAg) catalyst
(10 mol%) in the absence of any additive at i@Gor 24 h and this



reaction did not afford th8-C-H arylated produdda (entry 1, Table
1). Next, the same reaction was carried out inpilesence of only
AgOAc without any Pd(ll) catalyst and this reactialso did not
afford theps-C-H arylated producBa (entry 2, Table 1). Typically,
the bidentate directing group 8-aminoquinoline-didg-C-H
arylation of carboxamides have been performed usireg Pd(ll)
catalyst and also an additive (e.g., AgOAc or,@@; or K,CGOy),
which will help as a halide ion scavenger and tgererate the
palladium(ll) catalyst in the catalytic cyci&?® Accordingly, next
we heated a mixture of substré® Arl (7a, 4-5 equiv), Pd(OAg)
catalyst (10 mol%) and AgOAc additive in toluenela6°C for 24

h. This reaction afforded thgC-H arylatedy-aminobutyric acid
(GABA) derivative8a in 70-89% yields (entries 3 and 4, Table 1).
The Pd(ll)-catalyzed arylation dda with 7a in the presence of
AgOAc in 'AmylOH instead of toluene also afforded the prodiact
in 83% yield (entry 5, Table 1). Then, we perforntied arylation of
6a using different palladium catalysts, which alsfoafed thes-C-H
arylated derivative8a in 50-88% yields (entries 6-8, Table 1). The
Pd(ll)-catalyzed arylation ofa was also performed using different
additives (entries 9-14, Table 1). The reactiow®lving Ag,CO; or
Na,CO; as an additive only were fruitful and the prod8et was
obtained in 77 and 28% yields, respectively. We glerformed the
Pd(ll)-catalyzed arylation of6a using 4-bromotoluene or 4-
chlorotoluene, which were not fruitful (entries 18; Table 1).

3

After assembling varioug-C-H arylatedy-aminobutyric acid
(GABA) derivatives8, we then wished to expand the substrate scope
of this work by assembling varioysarylated medium chain-based
nonw-amino acid derivatives (Schemes 3-5). In this mgmitially
we performed the Pd(ll)-catalyzgdC-H arylation of medium chain
carboxamide6b, which was derived frond-aminopentanoic acid.
The arylation of6b with different aryl iodides and a heteroaryl
iodide afforded the correspondiggC-H arylateds-aminopentanoic
acid (homo GABA) derivativeSa-e in 70-85% vyields (Scheme 3).
Next, we performed the Pd(ll)-catalyzgeC-H arylation of medium
chain carboxamidésc, which was derived from-aminohexanoic
acid. The arylation oféc with different aryl iodides afforded the
corresponding-C-H arylateds-aminohexanoic acid derivativéfa-

d in 59-79% vyields (Scheme 3). Then, the Pd(ll)dyatd s-C-H
arylation of medium chain carboxami@ié (which was derived from
{-aminoheptanoic acid)sing a heteroaryl iodide and different aryl
iodides afforded the correspondifig--H arylated-aminoheptanoic
acid derivatived la-e in 65-72% yields (Scheme 3).

Table 1. Optimization Reactions. Pd(ll)-catalyzed arylatidr6a.

phthN/\/\rr @

H
A (10 mol%) N.q
cl addmve 0

solvent (3 mL)

PhthN

a 110°C cl
NH MOH @ PhthNMOH ”
2 standard 5a- Io)
1dj O reaction 9 EntryY  6a(mmol) Pd(ll) cat. Additive 8a: Yield (%)
conditions standard 1 0.15 Pd(OAg) _ 0
I reaction | (b) 2 0.15 - AgOAc 0
N conditions 3P 0.2 Pd(OAc) AgOAc 89
H | 4 0.2 Pd(OAc) AgOAc 70
PhthN Q X 5 0.2 Pd(OAQ) AgOAGC 83
J - R phthNM( 6 0.2 PdC AgOAC 88
= Pd(ll) 6a- o) 7 0.2 PdGI(MeCN), AgOAcC 50
¥ 9 8 0.2 Pd(TFA) AgOAc 85
R 9 0.15 Pd(OAQ) KOAc 0
10 0.15 Pd(OAg) K2COs 0
a; n=1, b; n=2, ¢; n=3, d; n=4, e; n=5, f; n=8, g; n=9 11 0.15 Pd(OAg) CsCO; 0
12 0.2 PdG{MeCN), KOAc 0
Reagents: (a) phthalic anhydride. (b) SOaid 8-aminoquinoline. 13 0.15 Pd(OAQ) Ag.COs 77
14 0.15 Pd(OAg) N&CO; 28
o € f
Scheme 1. Preparation of short/medium/long chain-based-u- B = Pd(OAc) e By RE)
. . o . . . f 16 0.2 PdCb AgOAcC 8m; (0) (0)
amino acid derivatives linked with the directinggp. 17 0.2 Pd(OAC) Ag,CO; gm: (0¥ (0)
18 0.2 Pd(OAc) AgOAc 8m; (0 (0)

Having the suitable reaction conditions in hand the Pd(ll)-
catalyzeds-C-H arylation ofy-aminobutyric acid (GABA) substrate
6a with 7a, we next intended to enrich the library®€-H arylated
y-aminobutyric acid via the Pd(ll)-catalyze@tC-H arylation of
substrate6a. Towards this, we performed the Pd(ll)-catalyzed
arylation of 6a using a variety of aryl iodides (Scheme 2). The
Pd(ll)-catalyzed arylation dfa with aryl iodides containing different
halogen substituents at theeta or para position afforded the
corresponding S-C-H arylated y-aminobutyric acid (GABA)
derivatives8a-f in good to high yields (64-92%, Scheme 2). Next,
the Pd(ll)-catalyzed arylation oféa with different di- and
trisubstituted aryl iodides afforded the correspog@-C-H arylated
y-aminobutyric acid derivative8g-i in 57-74% yields (Scheme 2).
The Pd(ll)-catalyzed arylation ofa with Phl and aryl iodides
containing the electron-withdrawing and donatingugs (e.g.,
alkoxy, alkyl, NG, Ac, CN, ester, C§ at thepara or meta position
afforded the corresponding-C-H arylated y-aminobutyric acid
derivativesgj-v in good to high yields (54-92%, Scheme 2). Further
the Pd(ll)-catalyzed arylation @ with different heteroaryl iodides
also afforded the correspondifigC-H arylatedy-aminobutyric acid
derivatives8w,x in 72-73% yields (Scheme 2).

& Reactions were carried out usiég(0.15-0.2 mmol, 1 equiv),

Arl (5 equiv), additive (2.5 equiv) for 24 h in trdne. Q = refers to
the directing groug’ Reaction time = 15 5.4 equiv of Arl.¢
'AmylOH was instead of toluen&The reaction was done using 4-
bromotoluene for 24/48 hThe reaction was done using 4-
chlorotoluene for 24/48 h.

Subsequently, we paid our attention to assembléovsrs-
arylated long chain-basetn-u-amino acid derivatives (Scheme 4).
Towards this, we performed the Pd(ll)-catalyze@-H arylation of
long chain carboxamide6e, which was derived from -
aminooctanoic acidThe reaction ofée with different aryl iodides
and a heteroaryl iodide afforded the correspongi@yH arylated;-
aminooctanoic acid derivativda-e in 61-74% vyields (Scheme 4).
Next, we carried out the Pd(ll)-catalyzgeC-H arylation of long
chain carboxamidéf, which was derived fromc-aminoundecanoic
acid. The reaction off with different aryl iodides and a heteroaryl
iodide afforded the correspondingp-C-H arylated «-
aminoundecanoic acid derivativ&8a-e in 55-77% yields (Scheme
4). Furthermore, the Pd(ll)-catalyzgdC-H arylation of long chain
carboxamidesg (which was derived fromi-aminododecanoic acid)
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using different aryl iodides and a heteroaryl iedidfforded the the p-C-H arylated y-aminobutyric acid (GABA) derivativel6
correspondings-C-H arylatedA-aminododecanoic acid derivatives (Scheme 5), which can be subjected to the lactdimizao afford
14a-ein 70-76% yields (Scheme 4). rolipram @d). Initially, we performed the Pd(Il)-catalyzeftC-H
Subsequently, we were interested to expand theesobpghis  arylation of 6a with a desiredaryl iodide 15, which successfully
method and utility of thep-C-H arylated nonramino acid afforded the producl6 in 69% yield (Scheme 5). Then, we also
derivatives prepared in this work. In this regank intended to intended to assemble somieC-H arylated long chain-based amino
assemble rolipram2¢) and some 3-arylated piracetam derivativesacid derivatives similar to the produ@ by using the Arll5.
similar to rolipram 2d). Towards this, it was necessary to assemble

H PhthN
| Pd(OAc), (10 mol%)
PhthNWN\Q . ( )2( b)
6a O AgOAc (2.5 equiv)

R toluene (3 mL)

110°C, 24 h
H H
N. \N
PhthN Q PhthN Q PhthN
o] 0]
Cl Br

/}ﬂarylated y-aminobutanoic
acid derivatives

PhthN Q PhthN
o}
8c; R=Cl, 92%
8d; R =Br,81% Cl

8a; 89% 8b; 64% R 8e;R=F, 65%
8f, 65% Bg; 57%
H
PhthN N-a H
PhthN Q PhthN Q PhthN
o
o}
o 8j; R=H, 92% : 8k; R=OMe, 75% 8q; R=NO,, 91%
Me Me 8l: R=OEt, 83% : 8m; R=Me, 77% 8r; R=Ac, 63%
o 8n; R=Et, 73% : 80; R=i-Pr, 77% 8s; R=CN, 72%
8h: 74% 8i; 60% 8p; R=t-Bu, 77% 8t R=COOMe, 74%
H H H H
N. N. N
PhthN Q  PhthN Q  phinN N.q PhthN N
o} o o}
NS % = ‘
EtoOC = Ny
CF, F
8u; 77% 8v; 54% 8w; 72% 8x; 73%

# Reactions are done usifig (0.15-0.2 mmol) and an appropriate aryl iodide {D1@mol).

Scheme 2. Enriching the library of-C-H arylatedy-aminobutyric acid (GABA) derivatives with the P{tatalyzed arylation ofa.

|
\ N N PAOA (10 mal%) o
Ph‘hN"W Q + l N AgOAc (2.5 equiv)
% R toluene (3 mL)
6bd 7 110°C, 24 h 9-112

p-arylated S-aminopentanoic acid derivatives  p-arylated s-aminohexanoic acid derivatives /}-arylated ¢-aminoheptanoic acid derivatives

PhthN N‘Q PhthN N\Q PhthN

o O

9a; R =Cl, 85% 10a; 79%
R 9b; R =Br, 84% Cl
PhthN H H PhthN H
“Q PhthN “Q “Q
(o} (o} 0]
NC 9c¢; 84% 10b; 59% 11b; R = Cl, 65%
H CN R 11¢; R=CF;, 67%

PhthN\/\/\rN\Q H H
v et 5 PhthN,\/\ﬁfN\Q PhthN N\Q

Y RN} 0
O
o) 7S
o = 11d; R = 'Pr, 70%

9d;71% 9 70% Cl10c,75%  10d; (69%) 1e;R = COOMe, 72%

3 Reactions are done usifig-d (0.15-0.2 mmol) and an appropriate aryl iodide{D®&mol).” 6¢c (2 mmol), Phl (5 equiv) and toluene
(15 mL).

Scheme 3. Enriching the library of-C-H arylated medium/long chain-based amino acidvdtves via the Pd(ll)-catalyzegtC-H
arylation.



M{H B Pd(OAC), (10 mol%) PhihN Q
PhthN a + L AgOAC (2.5 equiv) 0
Ge- % 7 R toluene (3 mL)
9 110°C, 24 h R 12-142
p-arylated ;-aminooctanoic acid derivatives p-arylated x-aminoundecanoic acid derivatives  f-arylated 2-aminododecanoic acid derivatives
H PhthN H H
PhthN “Q Q PhthN “Q
12a; R=ClI, 61% 13a; R = CI, 55% 14a; R=ClI, 73%
12b; R = OMe, 68% 13b; R = Ac, 65% 14b; R = OMe, 75%
12¢c;R=CN, 63% R 13c; R=NO,, 72% R 14c;R=Me, 72% R
12d; R=F, 72% 13d; R = Et, 69% H
H PhthN H ©
PhthN Q Q
o 0 T
s 7S
_ _ 0 s
12e; 74% 13e; 77% 0./

14d; 70% 14e; 76%

# Reactions are done usifig-g (0.15-0.2 mmol) and an appropriate aryl iodide{D@mol).

Scheme 4. Enriching the library of-C-H arylated medium/long chain-based amino aciivdgves via the Pd(ll)-catalyzg®iC-H arylation.

|
H 8 i
PhthNWN\Q . D Pd(OAc), (10 mol%) PhthN N\Q
0 o AgOAc (2.5 equiv) 0
OMe toluene (3 mL) /O
6a? 15 110°C, 24 h
- 0,
16; 69% OMe

H Pd(OAC), (10 mol%)

N » PhthN Q
Phtth Q+ 15 AgOAc (2.5 equiv) 0
toluene (3 mL) /Q
110°C, 24 h (0}
17:74%  OMe
Pd(OAc), (10 mol%)

PhthN’WfN‘Q +15 — > PhthN
AgOAc (2.5 equiv)

toluene (3 mL)
110°C, 24 h

[
i Pd(OAG), (10 mol%) O
Q + >
Phtth AgOAc (2.5equiv)  ppyy
CN
6h?

18; 56%

toluene (2 mL)
110°C, 24 h

19a; 70% CN

| OMe
o]
Q Pd(OAG), (10 mol%) O
N~ + —_— >
H AgOAc (2.5 equiv) 0
Q
PhthN OMe toluene (2 mL) N
6@ 110°C, 24 h H
PhihN 19b; 66%

2 Reactions are done usifig,e,g-i (0.15-0.2 mmol) and an appropriate aryl iodid8{D.mmol).

Scheme 5. The Pd(ll)-catalyzed-C-H arylation of6a,e,g-i.
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The Pd(ll)-catalyzed p-C-H arylation = of long chain catalyzed arylation simple amid# without the directing group 8-
carboxamide$e and6g with the 15 afforded the correspondifyC- aminoquinoline failed to afford thg-C-H arylatedy-aminobutyric
H arylated carboxamidel’ (74%) andl8 (56%) in moderate yields acid derivative8y (Scheme 6). Then, we focused our attention to
(Scheme 5). We then paid our attention towards3teH arylation  remove the directing group 8-aminoquinoline frora thpresentative
of aromatic amino acids and in this regard, we rabfed the p-C-H arylated products. In this regard, we treatbd g-C-H
substrates6h,i (Scheme 5) possessing the directing group 8-arylatedy-aminobutyric acid derivativ8c with p-TsOH in MeOH at
aminoquinoline from their correspondingN-protected aromatic ~ 100°C for 24 h, which afforded theaminobutyric acid este0a in
amino acids §h,i). Then, we performed the Pd(ll)-catalyz@d-H 93% vyield (Scheme 6).
arylation of aromatic amino acid substraéisi with different aryl
iodides, which afforded the correspondiftg-H arylated aromatic ~ Similarly, treatment of thgg-C-H arylatedi-aminododecanoic acid
amino acid derivative$9a (70%) andi9b (66%) in moderate yields derivative 14a with p-TsOH in MeOH at 100C for 24 h afforded
(Scheme 5). the 2-aminododecanoic acid est&ta in 71% yield (Scheme 6). The

Gram scale reaction

H
0,
Pd(OACc), (10 mol%) PhthN N\Q
PhthNW AgOAc (2.5 equiv) )
toluene (15 mL)
8c
(1.25 g, 89%)

6a 110°C, 24 h
(1.08 g, 3 mmol) (3.57 g9) al

Trial reaction without the directing group

) H
N o Pd(OAc)2 (10 mol%) PhthN N~
PhthN AgOAc (2.5 equiv) (0]
toluene (2 mL)
6j 110°C, 24 h By; 0%
(0.2 mmol) (1 mmol) cl

Removal of directing group

PhthN p—TsOH (3 equiv) PhthN
MeOH (4 mL)
100 °C, 24 h
sealed tube

20a 93%
c (0. 15 mmol
NPhith Q p-TsOH (3 equw NPhih
MeOH (4 mL)
100 °C, 24 h
sealed tube 21a;71% Cl
14a (0.24 mmol
A~ NHz OMe
OMe HoN i H2N
NPhth _(Bequv) ©
(e} DCM / EtOH
(3mL, 1:1)
40°C, 24 h
, 22a; 86% Cl
Cl sealed tube oo
21a (0.22 mmol)
NH
p-TsOH OEt HaN”
- N-q (Bequiv) _ NPht _(Bequiv)  H
EtOH (4 mL) o DCM / EtOH
100 °C, 24 h (3mL, 1:1)
sealed tube 40°C, 24h
10d (0.32 l) ; ‘ o
mmol) 20b; 59% sealed tube 4 63%

Scheme 6. Gram scalé>d(ll)-catalyzeqs-C-H arylation of6a and removal of directing group.

removal of the phthalimide group was also achidvedreating the
phthalimide protectedi-aminododecanoic acid este2la with

We also tried the Pd(ll)-catalyze@;C-H arylation reaction in a ethylenediamine in DCM/EtOH at AT for 24 h and this reaction
gram scale and towards this, we heated a mixtursubbtrateba afforded the A-aminododecanoic acid estét2a in 86% yield
(1.08 g), 1-chloro-4-iodobenzene (3.57 g), Pd(QAcjtalyst (10 (Scheme 6). Additionally, removal of the directiggoup from10d
mol%) and AgOAc (2.5 equiv) in toluene at 1%0 for 24 h. This gave the compoun@0b, which was further converted into the
reaction afforded thg-C-H arylatedy-aminobutyric acid derivative compound4 (Scheme 6) and the compouddwas used as a
8c in 89% vyield (Scheme 6). A trial reaction comprigithe Pd(ll)-  precursor for benzazepinongs.



utility of f-C-H arylated »aminobutanoic acid derivatives
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___________________________________________________ ‘...._......_.._”......_...-.._..R..H;P.h_erlbu.t.(_Zb)
H single step R
N.
PhthN Q  NyH4H,O (40 equiv)
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95°C,6h ) H
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derivatives
substrate product substrate product
O,N !
PhthN % ! PhthN %
N” 0 .
N02 H !
23a;58% 23e 59%
H Me )
N. :
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H E
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CF3 H : o)
. 0, :
¢ No  23:86% | /O
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H : rolipram
23d; 56%
OH  2a (baclofen); R= Cl, 57%
- R= 6 N HCI (2 mL ; ,57%
ggg’g_ lf' SNHCI@mL) HN 2b (phenibut); R= H, 65%
2 Re Mo 160 HCI 2c (tolibut); R= Me, 58%
» R=Me reflux
(0.31 mmol) sealed tube

R

Scheme 7. Conversion off-C-H arylatedy-aminobutyric acid derivative®/16 into rolipram-type compounds in a single step with
hydrazine monohydrate in EtOH and synthesis of GARRAvatives2a-c.

Furthermore, we were interested to reveal thetyitli representative
p-C-H arylated nor-amino acid derivatives. A literature survey
revealed that the utility of some of thg-C-H arylated y-
aminobutyric acid derivatives, e.@8¢,j and 16 have been already
reportec?®® Accordingly, baclofen 4a) and phenibut 2b) were
synthesized from8c,j, respectively and rolipram 2¢) was

synthesized froml6 in four step$?® While we were interested in
enriching the library of rolipram-type compoundslaat the same
time we wished to attempt the conversion BE€-H arylatedy-

aminobutyric acid derivative8/16 into rolipram-type compounds
using minimum synthetic steps. With our efforts fsand that the
treatment off-C-H arylatedy-aminobutyric acid derivative§/16

with hydrazine monohydrate in EtOH at 95 for 6 h afforded the
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corresponding 3-arylated pyrrolidone derivatiZe$23 in a single
step (Scheme 7). Accordingly, various rolipram-typ@mpounds
were obtained in 56-86% yields frothe corresponding substrates
8q,m,v,s,c,j. Rolipram @d) was obtained in 73% yield from the
corresponding-C-H arylatedy-aminobutyric acid derivativé6 in a
single step (Scheme 7). Treatment of 3-arylatedrofigione
derivatives23b,e,f with 6 N HCI at reflux for 16 h in sealed tife
led to the construction of the corresponding 3aed GABA
derivatives such as, baclofePa], phenibut 2b) and tolibut 2c) in
57-65% vyields (Scheme 7).

In summary, we have shown the assembling of liesawifs-arylated
short/medium/long chain-basegiminoalkanoic acid (hom-amino
acid) derivatives via the Pd(ll)-catalyzed, bidémtdirecting group
8-aminoquinoline-aided 8p -C-H activation/arylation method.
Given the promising therapeutic properties of ghwtlium chain-
basedaminoalkanoic acids (na-amino acids) containing an aryl
group at thes-position, it is important to enrich the librariekthe -
arylated aminoalkanoic acids (haramino acids). Accordingly, we
paid an inclusive attention to study the Pd(Ilatyted sp -C-H
arylation of various short/medium/long chain-basezh-v-amino
acids. Though there have been a few attempts o dheatalyzed,
bidentate directing group-aided *sp-C-H arylation involving y-
aminobutyric acid 1d) ande-aminohexanoic acidl{), we have also
enriched the library ofg-arylated y-aminobutyric acid ande-
aminohexanoic acid derivatives with further exampl&/e have
shown a gram scale Pd(ll)-catalyzed reaction asal @moval of the
directing group after the 3p-C-H arylation. We have shown a short
route for assembling rolipram and related compouss also 3-
arylated GABA derivatives such asbaclofen, phenibut and
tolibut from their corresponding-C-H arylatedy-aminobutyric acid
derivativesg/16.

3. Experimental Section

3.1. General information. TheH and**C{H} NMR spectra of all
compounds have been recorded in 400 and ~101 Métzrepmeters
by using TMS as an internal standard, respectivehe HRMS
analysis data of samples reported here were oltgioen QTOF
mass analyzer by ESI method. The IR spectra of ssmelported
here were recorded as neat or thin films. Columrmordatography
purification of crude reaction mixtures/samples wasried out on
silica gel (100-200 mesh). Thin layer chromatogyapfiLC)
analyses were carried out on alumina or silica gletes. The
components of TLC analysis were visualized by oletex under
iodine vapor. Reactions were performed in dry sdivgprepared
using standard drying methods) under a nitrogen watmerever
required. Isolated yields of all thg-C-H arylated products are
reported and yields were not optimized. The compeuita,>%24"
2b,22d,24h 2C,24h 2d’22d,24i 4’15 5a’24a 5b,24b 5C,240 56,24d 51:’246 5i ,24f
6&,249 GC,lgb 80,22d 8] '22d 8k,22d 8W,22d 8X,22d 10d,22b 16,22d 23b,24h
23c,?4 232" and 23f*" are known compounds and their
characterization data are reported in the liteeaind we have also
included their corresponding NMR spectra in the semppntary data
section.The preparation of5 was carried out using the literature
method from 2-methoxyphenol (via acetylation, iadion
followed by deacetylation and alkylation) and the NMR15
was compared with the literatuli®The synthesis of compounds
2a-c from the corresponding starting compourzib,ef was
carried out using the procedure reported in tieedttire®*"

3.2. General procedure for the phthalimide protection of amino
acids (1): A dry RB flask containing a mixture of amino acid (1
mmol), phthalic anhydride (1 mmol) and triethylami20 mol%
mmol) in toluene (5 mL) was heated for 12 h. Thirg reaction
mixture was cooled to rt and concentrated undeuaed pressure.
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The residue was dissolved in dichloromethane (5, miashed with
10% hydrochloric acid solution (7-10 mL), followdy water. The
combined organic layers were dried over anhydroasS®, and
then, the solvent was evaporated under reducedyeeto afford the
phthalimide protected amino acit))(

3.21. 7-(1,3-Dioxoisoindolin-2-yl)heptanoic acid (5d): The
compoundsd was obtained by following the general procedura as
colourless solid (210 mg, 76%); mp: 116-1°8 IR (DCM): 2930,
1718, 1395, 1360, 721 ¢m'H NMR (400 MHz, CDC)): 6y 7.86
(2H, dd,J; = 5.4,3, = 3.1Hz), 7.73 (2H, ddJ, = 5.4,J, = 3.1Hz),
3.69 (2H, tJ = 7.2Hz), 2.36 (2H, tJ = 7.4Hz), 1.72-1.63 (4H, m),
1.40-1.38 (4H, m)}3C NMR (CDCh, 101 MHz):dc 179.9, 168.5,
133.9, 132.1, 123.2, 37.9, 33.9, 28.6, 28.4, 2B45%; HRMS (ESI)
caled for GsHigNO, [M-H]* 274.1079 found, 274.1087. The
carboxylic acid proton could not be detected in"thelMR.

3.2.2. 12-(1,3-Dioxoisoindolin-2-yl)dodecanoic acid (5g): The
compoundsg was obtained by following the general procedura as
colourless solid (564 mg, 80%); mp: 90-82; IR (DCM): 3055,
2987, 1713, 1265, 747 ém*H NMR (400 MHz, CDC)): Jy 7.85
(2H, dd,J; = 5.4,J, = 3.2Hz), 7.72 (2H, ddJ;, = 5.4,J, = 3.2Hz),
3.68 (2H, tJ = 7.4Hz), 2.35 (2H, tJ = 7.6Hz), 1.71-1.59 (4H, m),
1.33-1.26 (14H, m)*3*C NMR (CDCh, 101 MHz):6c 180.1, 168.5,
133.9, 132.2, 123.2, 38.1, 34.1, 29.4, 29.4, 2292, 29.2, 29.0,
28.6, 26.8, 24.7; HRMS (ESI) calcd for,d8,,NNaQ, [M+Na]*
368.1838 found 368.1820. The carboxylic acid pratonld not be
detected in théH NMR.

3.2.3. 4-(4-(1,3-Dioxoisoindalin-2-yl)phenyl)butanoic acid (5h):
The compoundh was obtained by following the general procedure
as a colourless solid (537 mg, 87%); mp: 138-1@0IR (DCM):
3041, 1703, 1234, 1112, 714 ¢ntH NMR (400 MHz, CDC)): oy
7.98 (2H, ddJ; = 5.4,J3, = 3.1Hz), 7.81 (2H, ddJ; = 5.4,3, = 3.0
Hz), 7.40-7.34 (4H,m), 2.78 (2H,3,= 7.9Hz), 2.45 (2H, tJ=7.4
Hz), 2.03 (2H, quint) = 7.6 Hz); **C NMR (CDCk, 101 MHz):dc
179.4, 167.4, 141.4, 134.4, 131.8, 129.6, 129.8,612123.8, 34.7,
33.3, 26.1; HRMS (ESI) calcd for,§H:sNNaQ, [M+Na]* 332.0899
found, 332.0887. The carboxylic acid proton coudd Ime detected in
the'H NMR.

3.3. General procedure for the synthesis of carboxamides (6): A

dry RB flask containing the corresponding carboxyid 5 (1-5

mmol) and SOGI(9 equiv) was stirred for 24 h at rt under a rjao
atmosphere. Then, the reaction mixture was coratectr under
reduced pressure to remove the volatiles and theltamt crude
reaction mixture was diluted with anhydrous DCM @2+1L). The
DCM solution of corresponding acid chloride was dioadded to
another RB flask containing the 8-aminoquinoline @qiv), EtN

(1.2 equiv) and DCM (5-12 mL) under a nitrogen atpiese. The
resulting crude mixture was stirred at rt for 24Affiter this period,
the reaction mixture was diluted with DCM (2-10 niflLneeded) and
washed with water and saturated aqueous NaH€fution. The
combined organic layers were dried over anhydroasS®, and

then, the solvent was evaporated under reducedypeeso afford a
crude mixture, which was purified by column chroammaphy on
silica gel to afford the corresponding carboxan{ig)e

3.3.1. 5-(1,3-Dioxoisoindalin-2-yl)-N-(quinolin-8-yl)pentanamide
(6b): The compoundb was obtained after purification by column
chromatography on silica gel (EtOAc:hexane = 40:&8)a brown
color solid (228 mg, 61%}R (40% EtOAc/hexane) = 0.5; mp: 110-
112°C; IR (DCM): 3055, 2986, 1711, 1265, 743 tH NMR (400
MHz, CDCLk): dy 9.78 (1H, br. s), 8.75-8.72 (2H, m), 8.10 (1H, dd,
J1=8.2,3,=1.4Hz), 7.79 (2H, ddJ, = 5.4,J, = 3.1Hz), 7.65 (2H,
dd,J; =5.4,3, = 3.1Hz), 7.50-7.43 (2H, m), 7.40 (1H, dd, = 8.3,
J, = 4.2Hz), 3.74 (2H, tJ = 6.4Hz), 2.61 (2H, tJ = 7.1Hz), 1.87-
1.83 (4H, m)*C NMR (CDC}, 101 MHz):dc 171.1, 168.4, 148.1,
138.2, 136.3, 134.4, 133.9, 132.0, 127.9, 127.3,212121.6, 121.4,



116.4, 37.5, 37.4, 28.2, 22.8; HRMS (ESI) calcd @pHN:O;
[M+H]* 374.1505 found 374.1519.

3.3.2. 7-(1,3-Dioxoisoindalin-2-yl)-N-(quinolin-8-yl)heptanamide
(6d): The compoundsd was obtained after purification by column
chromatography on silica gel (EtOAc:hexane = 40:&8)a brown
color solid (1.2 g, 64%) (40% EtOAc/hexane) = 0.4; mp: 124-126
°C; IR (DCM): 2936, 1710, 1525, 1396, 720 tmH NMR (400
MHz, CDCk): 64 9.81 (1H, br. s), 8.82 (1H, dd; = 4.2,J, = 1.6
Hz), 8.79 (1H, ddJ, = 7.3,J, = 1.4Hz), 8.17 (1H, ddJ); = 8.2,J, =
1.6 Hz), 7.85 (2H, ddJ; = 5.4,J, = 3.1Hz), 7.72 (2H, ddJ; = 5.5,
J, = 3.0Hz), 7.57-7.50 (2H, m), 7.47 (1H, dd, = 8.3,J, = 4.2Hz),
3.71 (2H, tJ = 7.3Hz), 2.58 (2H, tJ = 7.6Hz), 1.88-1.80 (2H, m)
1.73 (2H, quint] = 7.4Hz),) 1.53-1.40 (4H, m)**C NMR (CDCE,
101 MHz):6c 171.7, 168.4, 148.1, 138.3, 136.3, 134.5, 13383,11
127.9, 127.4, 123.1, 121.6, 121.3, 116.4, 38.(,38.8, 28.5, 26.7,
25.5; HRMS (ESI) calcd for £H,,N30; [M+H] ™ 402.1818, found
402.1834.

3.3.3. 8-(1,3-Dioxoisoindolin-2-yl)-N-(quinolin-8-yl)octanamide
(6e): The compounde was obtained after purification by column
chromatography on silica gel (EtOAc:hexane = 40:66)a grey
color solid (329 mg, 66%J (40% EtOAc/hexane) = 0.4; mp: 86-88
°C; IR (DCM): 3353, 3055, 1721, 1265, 743 tmH NMR (400
MHz, CDCL): 4 9.78 (1H, br. s), 8.76-8.74 (2H, m), 8.10 (1H, dd,
J; =8.3,), =1.6Hz), 7.77 (2H, ddJ; = 5.4,J, = 2.0Hz), 7.64 (2H,
dd,J; = 5.6,J, = 3.0Hz), 7.50-7.38 (3H, m), 3.64 (2H,X~ 7.4Hz),
2.53 (2H, tJ = 7.6 Hz), 1.82-1.75 (2H, m) 1.69-1.62 (2H, m) 1.38
(6H, br. s);**C NMR (CDCE, 101 MHz): ¢ 171.8, 168.4, 148.0,
138.2, 136.4, 134.5, 133.8, 132.1, 127.9, 127.3,112121.6, 121.3,
116.4, 38.1, 37.9, 29.1, 28.9, 28.5, 26.7, 25.5; I SRES]I) calcd for
CusH6N303 [M+H] * 416.1974 found 416.1989.

3.34. 11-(1,3-Dioxoisoindolin-2-yl)-N-(quinolin-8-
yl)undecanamide (6f): The compound6f was obtained after
purification by column chromatography on silica ¢EtOAc:hexane
40:60) as a colourless solid (419 mg, 59%; (40%
EtOAc/hexane) = 0.6; mp: 70-7€; IR (DCM): 3055, 2928, 1709,
1265, 741 cnt; *H NMR (400 MHz, CDC)): dy 9.72 (1H, br. s),
8.72-8.68 (2H, m), 8.03 (1H, dd, = 6.7,J, = 1.7Hz), 7.71 (2H, dd,
J; =5.3,), = 2.4Hz), 7.57 (2H, ddJ; = 5.2,J, = 2.9Hz), 7.44-7.31
(3H, m), 3.58 (2H, t) = 6.7Hz), 2.47 (2H, tJ = 6.6Hz), 1.75-1.71
(2H, m) 1.58 (2H, br. s), 1.33-1.20 (12H, 3¢ NMR (CDCk, 101
MHz): éc 171.8, 168.3, 148.0, 138.2, 136.2, 134.5, 13332.Q,
127.8, 127.3, 123.0, 121.5, 121.3, 116.3, 38.19,20.4, 29.3, 29.3,
29.2, 29.1, 28.5, 26.8, 25.6; HRMS (ESI) calcd fogHz,N;O3
[M+H]* 458.2444 found 458.2426.

3.35. 12-(1,3-Dioxoisoindolin-2-yl)-N-(quinolin-8-
yl)dodecanamide (6g): The compound6g was obtained after
purification by column chromatography on silica ¢EtOAc:hexane
40:60) as a brown color solid (262 mg, 55% (40%
EtOAc/hexane) = 0.6; mp: 48-5C; IR (DCM): 3055, 2987, 1709,
1265, 744 cnt; *H NMR (400 MHz, CDC)): dy 9.77 (1H, br. s),
8.76-8.75 (2H, m), 8.09 (1H, d,= 8.2Hz), 7.79 (2H, ddJ; = 5.3,J,
= 3.1Hz), 7.64 (2H, ddJ, = 5.3,J, = 3.1Hz), 7.50-7.42 (2H, m),
7.40 (1H, ddJ, = 8.2,J, = 4.2Hz), 3.63 (2H, tJ = 7.3Hz), 2.53
(2H, t,J = 7.6Hz), 1.82-1.77 (2H, m), 1.65-1.62 (2H, m), 1.4251.3
(2H, m), 1.28-1.23 (12H, m§>C NMR (CDCk, 101 MHz):6c171.9,
168.4, 148.1, 138.3, 136.3, 134.5, 133.8, 132.7,9,2127.4, 123.1,
1215, 121.3, 116.4, 38.2, 38.0, 29.5, 29.4, 2293, 29.1, 28.6,
26.8, 25.7; HRMS (ESI) calcd for,8H34Nz05 [M+H] " 472.2600
found 472.2584.

3.36. 4-(4-(1,3-Dioxoisoindoalin-2-yl)phenyl)-N-(quinolin-8-
yl)butanamide (6h): The compound6h was obtained after
purification by column chromatography on silica ¢EtOAc:hexane
40:60) as a colourless solid (611 mg, 88%j (40%
EtOAc/hexane) = 0.5; mp: 162-16€; IR (DCM): 2923, 1716,

9
1524, 1381, 717 ch *H NMR (400 MHz, CDC)): Jy 9.85 (1H,
br. s), 8.84-8.81 (2H, m), 8.18 (1H, di,= 8.3,J, = 1.6 Hz), 7.97
(2H, dd,J; = 5.5,J, = 3.0Hz), 7.80 (2H, ddJ, = 5.4,J, = 3.0Hz),
7.59-7.55 (1H, m), 7.52 (1H, dd, = 8.3,J, = 1.6Hz), 7.48 (1H, dd,
J, = 8.3,J, = 4.2Hz), 7.43-7.38 (4H, m), 2.85 (2H, 1,= 7.8Hz),
2.65 (2H, t,J = 7.4Hz), 2.22 (2H, quint) = 7.6 Hz); °C NMR
(CDCl;, 101 MHz): 6c 171.3, 167.4, 148.2, 141.7, 138.3, 136.4,
134.5, 134.4, 131.8, 129.6, 129.3, 127.9, 127.8,612123.7, 121.6,
121.5, 116.5, 37.2, 34.9, 26.9; HRMS (ESI) calcd @gfHN305
[M+H] " 436.1661 found 436.1646.

3.3.7. 3-(4-(1,3-Dioxoisoindolin-2-yl)phenyl)-N-(quinolin-8-
yl)propanamide (6i): The compound6i was obtained after
purification by column chromatography on silica ¢EtOAc:hexane
40:60) as a brown color solid (258 mg, 76%y (40%
EtOAc/hexane) = 0.5; mp: 182-18€; IR (DCM): 2927, 1718,
1523, 1382, 739 cth *H NMR (400 MHz, CDCJ): dy 9.86 (1H, br.
s), 8.81 (2H, dJ = 5.0Hz), 8.17 (1H, dJ = 8.2Hz), 7.96 (2H, ddJ;
=54,3, = 3.2Hz), 7.79 (2H, dd); = 5.4,J, = 3.2Hz), 7.59-7.51
(2H, m), 7.48-7.39 (5H, m), 2.23 (2H,Jt= 8.1Hz), 2.95 (2H, tJ =
8.2Hz); *C NMR (CDCE, 101 MHz):6c 170.5, 167.3, 148.1, 141.0,
138.2, 136.5, 134.4, 131.8, 129.8, 129.2, 128.0,4,2126.7, 123.7,
121.6, 121.6, 116.7, 39.4, 31.1; HRMS (ESI) caladGgH2oN303
[M+H]* 422.1505 found 422.1484.

3.3.8. N-Butyl-4-(1,3-dioxoisoindolin-2-yl)butanamide (6j): The
compound 6] was obtained after purification by column
chromatography on silica gel (EtOAc:hexane 40:609 a
colourless solid (355 mg, 62%}; (40% EtOAc/hexane) = 0.6; mp:
108-110°C; IR (DCM): 3305, 2935, 1713, 1399, 720°tmMH NMR
(400 MHz, CDC}): 6,4 7.86 (2H, dd)); = 5.4,J, = 3.0Hz), 7.74 (2H,
dd,J; = 5.4,J, = 3.0 Hz), 6.04 (1H, br. s), 3.76 (2HJtz 6.4Hz),
3.27-3.22 (2H, m), 2.21 (2H,3,= 7.0Hz), 2.08-2.01 (2H, m), 1.54-
1.47 (2H, m), 1.42-1.34 (2H, m), 0.93 (3HJ& 7.3Hz); *C NMR
(CDCl,, 101 MHz):6c171.9, 168.7, 134.1, 132.0, 123.3, 39.4, 37.2,
33.9, 31.6, 25.1, 20.1, 13.8; HRMS (ESI) calcd fogHzN,O3
[M+H] " 289.1552 found 289.1540.

34. General procedure for the Pd(ll)-catalyzed, 8-
aminoqguinoline-aided p-C-H arylation of short/medium/long
chain-based unnatural amino acid carboxamides (6): A mixture
of an appropriate unnatural amino acid carboxan@d@.15-0.2
mmol, 1 equiv), an appropriate aryl iodide (5 eguRd(OAc) (10
mol%) and AgOAc (2.5 equiv) in anhydrous toluene3(fhL) was
heated at 116C for 15-24 h under a nitrogen atm or in a sealbd.tu
After the reaction period, the reaction mixture wamcentrated
under reduced pressure to afford a crude reactigtura, which was
purified by column chromatography on neutral altemar silica gel
(eluent = EtOAc:hexane) to give the correspondindased amino
acid (see the respective Schemes/Tables for troifispentries).

34.1. 3-(3-Chlorophenyl)-4-(1,3-dioxoisoindolin-2-yl)-N-
(quinolin-8-yl)butanamide (8a): The compoundBa was obtained
after purification by column chromatography on csili gel
(EtOAc:hexane = 40:60) as a brown color solid (84, 89%); R
(40% EtOAc/hexane) = 0.6; mp: 170-17¢; IR (DCM): 3055,
2986, 1713, 1265, 739 ¢m*H NMR (400 MHz, CDC)): oy 9.72
(1H, br. s), 8.82 (1H, dd}; = 4.2,J, = 1.6 Hz), 8.46 (1H, ddJ; =
7.6,J, = 1.1Hz), 8.13 (1H, ddJ, = 8.2,J, = 1.6Hz), 7.67 (2H, dd,
J; =5.5,), = 3.1Hz), 7.57 (2H, ddJ; = 5.4,J, = 3.1Hz), 7.48-7.42
(3H, m), 7.36 (1H, tJ = 8.0), 7.32 (1H, dt}; = 7.5,J, = 1.5Hz),
7.25 (1H, t,J = 7.8Hz), 7.20 (1H, dtJ; = 8.0,J, = 1.6 Hz), 4.05-
3.95 (3H, m), 3.04-2.93 (2H, m*C NMR (CDC}, 101 MHz):5¢
168.7, 168.3, 148.1, 143.0, 138.1, 136.2, 134.8,113133.8, 131.7,
130.1, 128.0, 127.7, 127.5, 127.2, 126.1, 123.2,6,2121.4, 116.2,
43.1, 41.8, 40.7; HRMS (ESI) calcd for,A,CINgO; [M+H]*
470.1271 found 470.1252.



10
34.2. 3-(3-Bromophenyl)-4-(1,3-dioxoisoindolin-2-yl)-N-
(quinolin-8-yl)butanamidebutanamide (8b): The compound8b
was obtained after purification by column chromaapdy on silica
gel (EtOAc:hexane = 40:60) as a yellow color s@d mg, 64%)R:
(40% EtOAc/hexane) = 0.6; mp: 146-148; IR (DCM): 3055,
2987, 1712, 1265, 742 ¢m'H NMR (400 MHz, CDCJ): dy 9.72
(1H, br. s), 8.82 (1H, dd}; = 4.2,J, = 1.6 Hz), 8.45 (1H, dd,); =
7.6,J, = 1.0Hz), 8.13 (1H, ddJ; = 8.2,J, = 1.5Hz), 7.67 (2H, dd,
J; =5.4,3,=3.1Hz), 7.59-7.56 (3H, m), 7.46 (1H, ddl,= 8.3,J, =
4.3Hz), 7.43 (1H, ddJ, = 8.4,J, = 1.3Hz), 7.38- 7.34 (3H, m), 7.18
(1H, t,J = 7.8Hz), 4.07-3.93 (3H, m), 3.03-2.92 (2H, M}C NMR

(CDCl;, 101 MHz): ¢ 168.7, 168.3, 148.2, 143.2, 138.1, 136.2,

134.0, 133.8, 131.7, 130.8, 130.5, 130.4, 127.7,212126.6, 123.2,
122.8, 121.6, 121.4, 116.2, 43.1, 41.8, 40.6; HRESI) calcd for
CoH1BrN;O; [M+H] * 514.0766 found 514.0745.

34.3. 3-(4-Bromophenyl)-4-(1,3-dioxoisoindolin-2-yl)-N-
(quinolin-8-yl)butanamide (8d): The compounddd was obtained
after purification by column chromatography on csili gel
(EtOAc:hexane = 40:60) as a colourless solid (84 81§6); R (40%
EtOAc/hexane) = 0.6; mp: 174-17&; IR (DCM): 3055, 2987,
1710, 1265, 741 cth *H NMR (400 MHz, CDCJ): 64 9.72 (1H, br.
s), 8.80 (1H, dd};, = 4.3,J, = 1.6Hz), 8.49 (1H, dd); = 7.6,J, =
1.2Hz), 8.13 (1H, ddJ; = 8.3,J, = 1.5Hz), 7.68 (2H, ddJ); = 5.5,
J, = 3.0Hz), 7.58 (2H, ddJ, = 5.4,J, = 3.0Hz), 7.47-7.42 (4H, m),
7.38 (1H, tJ = 8.1 Hz), 7.30 (2H, d] = 8.5Hz), 4.03-3.96 (3H, m),
3.03-2.91 (2H, m)BC NMR (CDCk, 101 MHz): ¢ 169.0, 168.2,
147.6, 139.8, 137.3, 137.3, 133.9, 133.7, 131.9,7,3129.6, 127.9,
127.6, 123.2, 121.6, 121.5, 121.1, 117.3, 43.09,440.5; HRMS
(ESI) calcd for G;H,;BrN;O; [M+H]* 514.0766 found 514.0778.

344. 4-(1,3-Dioxoisoindolin-2-yl)-3-(4-fluor ophenyl)-N-
(quinolin-8-yl)butanamide (8e): The compoundde was obtained
after purification by column chromatography on csili gel
(EtOAc:hexane = 40:60) as a colourless solid (59 66§6); R (40%
EtOAc/hexane) = 0.6; mp: 200-2CZ; IR (DCM): 3055, 2987,
1424, 1265, 745 cth *H NMR (400 MHz, CDCJ): 64 9.71 (1H, br.
s), 8.81 (1H, dJ = 3.9Hz), 8.50 (1H, dJ = 7.4Hz), 8.10 (1H, dJ =
8.2Hz), 7.69 (2H, dd), = 4.6,J, = 3.2Hz), 7.59 (2H, ddJ, = 5.6,
J, = 3.0Hz), 7.48-7.37 (5H, m), 7.00 (2H,3,= 8.3 Hz), 4.04-3.96
(3H, m), 3.02-2.91 (2H, m}3C NMR (CDC}, 101 MHz):6¢ 168.9,
168.3, 162.0 (dJ = 243.7 Hz), 148.1, 138.2, 136.4 (U= 3.0 Hz),
136.2, 134.1, 133.8, 131.8, 129.3 ®~ 8.0 Hz), 127.8, 127.2,

123.2, 121.6, 121.4, 116.3, 115.6 Jds 21.1 Hz), 43.2, 42.2, 40.3;

HRMS (ESI) calcd for @H,FN;O; [M+H]" 454.1567, found
454.1547.

3.45. 3-(3,4-Dichlorophenyl)-4-(1,3-dioxoisoindolin-2-yl)-N-
(quinolin-8-yl)butanamide (8f): The compounddf was obtained
after purification by column chromatography on csili gel
(EtOAc:hexane = 40:60) as a colourless solid (65 6B§6); R (40%
EtOAc/hexane) = 0.6; mp: 186-18&; IR (DCM): 3055, 2985,
1711, 1265, 746 cth *H NMR (400 MHz, CDCJ): 64 9.70 (1H, br.
s), 8.81 (1H, ddJ; = 4.2,3, = 1.6Hz), 8.47 (1H, ddJ; = 75,3, =
1.0Hz), 8.14 (1H, ddJ; = 8.3,J, = 1.5Hz), 7.70 (2H, ddJ, = 5.4,3,
= 3.1Hz), 7.60 (2H, ddJ; = 5.5,J, = 3.0Hz), 7.53 (1H, dJ = 2.0
Hz), 7.48-7.44 (2H, m), 7.41-7.36 (2H, m), 7.2867(2H, m), 4.03-
3.95 (3H, m), 3.03-2.90 (2H, my*C NMR (CDCk, 101 MHz):d¢
168.4, 168.2, 148.2, 141.1, 138.1, 136.2, 134.6,9,3132.8, 131.7,
131.3, 130.7, 129.8, 127.8, 127.3, 127.2, 123.3,6,2121.5, 116.3,
42.8, 41.8, 40.3; HRMS (ESI) calcd for,A,0Cl,N;O5 [M+H]*
504.0882 found 504.0901.

3.4.6. 4-(1,3-Dioxoisoindolin-2-yl)-N-(quinolin-8-yl)-3-(3,4,5-

trimethoxyphenyl)butanamide (8g): The compound 8g was
obtained after purification by column chromatognamm silica gel
(EtOAc:hexane = 40:60) as a colourless solid (60 %§6); R (40%
EtOAc/hexane) = 0.4; mp: 168-17CT; IR (DCM): 3345, 3055,
1709, 1264, 737 cth *H NMR (400 MHz, CDCJ): 6 9.69 (1H, br.
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s), 8.79 (1H, dJ = 3.5Hz), 8.49 (1H, dJ= 7.4Hz), 8.13 (1H, dJ =
8.2Hz), 7.67 (2H, ddJ, = 5.2,3, = 3.2Hz), 7.58 (2H, dd)J, = 5.2,

J, = 3.3Hz), 7.47-7.43 (2H, m), 7.38 (1H, 1,= 8.0), 6.61 (2H, s),
4.04-3.97 (3H, m), 3.84 (6H, s), 3.72 (3H, ), 2(2H, d,J = 6.8);
BC NMR (CDCk, 101 MHz):6¢ 169.2, 168.3, 153.3, 148.1, 138.1,
137.0, 136.3, 136.2, 134.1, 133.8, 131.8, 127.7,2.2123.1, 121.6,
121.4, 116.2, 104.6, 60.7, 56.1, 43.1, 42.6, 44RMS (ESI) calcd
for CaoH2gN30g [M+H] ¥ 526.1978 found 526.1965.

3.4.7. 3-(2,3-Dihydr obenzo[b][1,4]dioxin-6-yl)-4-(1,3-
dioxoisoindolin-2-yl)-N-(quinalin-8-yl)butanamide  (8h): The
compound 8h was obtained after purification by column
chromatography on silica gel (EtOAc:hexane = 40:63) a
colourless solid (55 mg, 74%fR: (40% EtOAc/hexane) = 0.3; mp:
190-192°C; IR (DCM): 3347, 2929, 1711, 1286, 724 tmH NMR
(400 MHz, CDCY}): 64 9.69 (1H, br. s), 8.79 (1H, dd; = 4.2,J, =
1.5Hz), 8.46 (1H, ddJ; = 7.6,J, = 1.2Hz), 8.10 (1H, ddJ, = 8.2,
J, = 1.5Hz), 7.64 (2H, dd), = 5.4,3, = 3.0Hz), 7.54 (2H, ddJ; =
5.4,3, = 3.1Hz), 7.43 (1H, ddJ, = 8.2,J, = 4.2Hz), 7.39 (1H, dd,
J; =8.3,3, = 1.3Hz), 7.33 (1H, tJ = 8.0), 6.93 (1H, d) = 2.0Hz),
6.70 (1H, ddJ; = 8.3,J, = 2.1Hz), 6.80 (1H, dJ = 8.2Hz), 4.19
(4H, s), 4.03-3.89 (3H, m), 2.97-2.88 (2H, MJC NMR (CDCE,
101 MHz):6:169.3, 168.3, 148.1, 143.6, 142.6, 138.1, 136.2,2.3
134.1, 133.7, 131.8, 127.7, 127.2, 123.1, 121.5,3,2120.7, 117.5,
116.5, 116.2, 64.3, 43.4, 42.2, 40.2; HRMS (ESl)caafor
CagH24N305 [M+H] " 494.1716 found 494.1696.

3.4.8. 3-(3,5-Dimethylphenyl)-4-(1,3-dioxoisoindolin-2-yl)-N-
(quinolin-8-yl)butanamide (8i): The compound8i was obtained
after purification by column chromatography on csili gel
(EtOAc:hexane = 40:60) as a colourless solid (37 8086); R (40%
EtOAc/hexane) = 0.6; mp: 104-10&; IR (DCM): 3055, 2986,
1714, 1265, 743 cth *H NMR (400 MHz, CDC}): 6y 9.70 (1H, br.
s), 8.81 (1H, ddJ; = 4.2,3, = 1.6Hz), 8.43 (1H, dd)J, = 7.6,J, =
1.2Hz), 8.12 (1H, ddJ; = 8.3,J, = 1.6 Hz), 7.64 (2H, ddJ,; = 5.5,
J, = 3.1Hz), 7.54 (2H, ddJ, = 5.5,3, = 3.1Hz), 7.46 (1H, ddJ; =
8.3,J, =4.2Hz), 7.41 (1H, ddJ, = 8.2,J, = 1.2Hz), 7.33 (1H, t) =
8.0Hz), 7.05 (2H, s), 6.86 (1H, s), 4.05-3.89 (3H, &7 (2H, dJ
= 6.8 Hz), 2.29 (6H, s)X*C NMR (CDCk, 101 MHz): dc 169.4,
168.4, 148.0, 140.8, 138.3, 138.2, 136.2, 134.3,7,3131.9, 128.9,
127.7, 127.2, 125.5, 123.0, 121.5, 121.2, 116.16,482.1, 40.7,
21.3; HRMS (ESI) calcd for £H,gN3O3 [M+H]* 464.1974 found
464.1996.

3.4.9. 4-(1,3-Dioxoisoindolin-2-yl)-3-(4-ethoxyphenyl)-N-
(quinolin-8-yl)butanamide (8l): The compound8l was obtained
after purification by column chromatography on csili gel
(EtOAc:hexane = 40:60) as a colourless solid (60 88§6); R: (40%
EtOAc/hexane) = 0.4; mp: 129-13C; IR (DCM): 3348, 2980,
1712, 1245, 722 cih 'H NMR (400 MHz, CDC)): 6 9.69 (1H, br.
s), 8.78 (1H, ddJ; = 4.2,J, = 1.6 Hz), 8.48 (1H, ddJ, = 7.5,J, =
1.0Hz), 8.10 (1H, ddJ; = 8.4,J, = 1.5Hz), 7.65 (2H, ddJ; = 5.4,
J, = 3.0Hz), 7.54 (2H, ddJ); = 5.5,3, = 3.1Hz), 7.44-7.35 (3H, m),
7.32 (2H, dJ = 8.5Hz), 6.82 (2H, dJ = 8.6Hz), 4.04-3.92 (5H, m),
3.00-2.91 (2H, m), 1.36 (3H, 4,= 7.0Hz):**C NMR (CDCE, 101
MHz): §c 169.3, 168.3, 158.0, 148.1, 138.1, 136.2, 134.3.713
132.6, 131.8, 128.7, 127.7, 127.2, 123.1, 121.%,3,2116.2, 114.7,
63.3, 43.4, 42.4, 40.1, 14.8; HRMS (ESI) calcd farHzeN:O,
[M+H] " 480.1923 found 480.1902.

3.4.10. 4-(1,3-Dioxoisoindolin-2-yl)-N-(quinolin-8-yl)-3-(p-
tolyl)butanamide (8m): The compound8m was obtained after
purification by column chromatography on silica ¢EtOAc:hexane
= 40:60) as a yellow color solid (70 mg, 77%R (40%
EtOAc/hexane) = 0.7; mp: 158-16C; IR (DCM): 3055, 2986,
1708, 1265, 743cth *H NMR (400 MHz, CDCJ): dy 9.71 (1H, br.
s), 8.80 (1H, ddJ;, = 4.3,J, = 1.4Hz), 8.47 (1H, dd); = 7.5,J, =
0.7Hz), 8.12 (1H, ddJ; = 8.2,J, = 0.9Hz), 7.65 (2H, ddJ; = 5.3,
J, = 3.1Hz), 7.55 (2H, ddJ, = 5.3,J, = 3.1Hz), 7.45 (1H, dd); =



8.3,J, = 4.3Hz), 7.41-7.32 (2H, m), 7.32 (2H, d= 8.0), 7.13 (2H,
d,J'= 7.8,Hz), 4.05-3.95 (3H, m), 2.99-2.96 (2H, m), 2.29 (3
13C NMR (CDCE, 101 MHz):6c 169.3, 168.4, 148.1, 138.1, 137.8,
136.8, 136.2, 134.2, 133.7, 131.8, 129.5, 127.7,612127.2, 123.1,
121.5, 121.3, 116.2, 43.4, 42.2, 40.5, 21.1; HRMSIXEalcd for
CaeH24N305 [M+H] * 450.1818 found 450.1833.

34.11. 4-(1,3-Dioxoisoindolin-2-yl)-3-(4-ethylphenyl)-N-
(quinolin-8-yl)butanamide (8n): The compoundn was obtained
after purification by column chromatography on csili gel
(EtOAc:hexane = 40:60) as a yellow color solid (6§, 73%);R
(40% EtOAc/hexane) = 0.75; mp: 138-120; IR (DCM): 3348,
2965, 1713, 1326, 721 ¢n*H NMR (400 MHz, CDC)): o4 9.81
(1H, br. s), 8.80 (1H, dd}; = 4.2,J, = 1.4Hz), 8.47 (1H, dJ=7.4
Hz), 8.15 (1H, dJ = 8.0 Hz), 7.64 (2H, dd}, = 5.4,J, = 3.1Hz),
7.53 (2H, ddJ; = 5.4,J, = 3.0Hz), 7.46 (1H, dd)); = 8.2,J, = 4.2
Hz), 7.42-7.38 (1H, m), 7.34 (2H, d= 8.0 Hz), 7.14 (2H, d] = 7.9
Hz), 4.08-3.95 (3H, m), 3.00 (2H, d,= 5.7 Hz), 2.58 (2H, qJ =
7.6), 1.16 (3H, tJ = 7.6);°C NMR (CDCk, 101 MHz):dc 169.4,
168.4, 148.0, 143.1, 138.1, 136.3, 134.2, 133.7,9,3128.2, 127.7,
127.7,127.3, 123.0, 121.5, 121.3, 116.3, 43.2,40.5, 28.4, 15.4;
HRMS (ESI) calcd for GHN;O; [M+H]* 464.1974 found
464.1994.

34.12. 4-(1,3-Dioxoisoindolin-2-yl)-3-(4-isopr opylphenyl)-N-
(quinolin-8-yl)butanamide (80): The compoundBo was obtained
after purification by column chromatography on csili gel
(EtOAc:hexane =40:60) as a brown color solid (55, mg%); R
(40% EtOAc/hexane) = 0.6; mp: 90-92; IR (DCM): 3054, 2961,
1713, 1265, 740 cih *H NMR (400 MHz, CDCJ): 64 9.70 (1H, br.
s), 8.81-8.80 (1H, m), 8.43 (1H, d#,= 7.6,J, = 1.0Hz), 8.11 (1H,
d,J=8.2 Hz), 7.62 (2H, dd}; = 5.1,J, = 3.6Hz), 7.53-7.51 (2H,
m), 7.44 (1H, ddJ, = 8.2,J, = 4.3Hz), 7.41-7.31 (4H, m), 7.18 (2H,
d, J= 8.1 Hz), 4.09-3.93 (3H, m), 3.01-2.97 (2H, mpB&2.81 (1H,
m), 1.19 (6H, dJ = 6.9 Hz);*3C NMR (CDCk, 101 MHz):6c 169.4,
168.4, 148.0, 147.7, 138.3, 138.1, 136.2, 134.3,6,3131.9, 127.7,
127.6, 127.2, 126.8, 123.0, 121.5, 121.2, 116.14,482.2, 40.4,
33.7, 23.9; HRMS (ESI) calcd forsH,6Ns0; [M+H]* 478.2131
found 478.2109.

34.13.  3-(4-(Tert-butyl)phenyl)-4-(1,3-dioxoisoindolin-2-yl)-N-
(quinolin-8-yl)butanamide (8p): The compoundp was obtained
after purification by column chromatography on csili gel
(EtOAc:hexane = 40:60) as a yellow color solid (6@, 77%);R
(40% EtOAc/hexane) = 0.6; mp: 120-12¢; IR (DCM): 3054,
2963, 1714, 1265, 737 ¢ém*H NMR (400 MHz, CDC)): dy 9.70
(1H, br. s), 8.80 (1H, ddl, = 4.2,J3, = 1.9Hz), 8.42 (1H, ddJ, =
7.6,J, = 0.9Hz), 8.09 (1H, ddJ; = 8.3,J, = 1.6Hz), 7.61 (2H, dd,
J1 =5.5,), =3.1Hz), 7.51 (2H, ddJ, = 5.4,J, = 3.2Hz), 7.43 (1H,
dd, J; = 8.2,J, = 4.2Hz), 7.40-7.29 (6H, m), 4.09-3.93 (3H, m),
3.01-2.95 (2H, m), 1.26 (9H, s)*C NMR (CDCk, 101 MHz):é¢
169.4, 168.4, 150.0, 148.1, 138.1, 137.9, 136.2,213133.7, 131.8,
127.7, 127.3, 127.2, 125.7, 123.0, 121.5, 121.3,11143.4, 42.2,
40.3, 34.4, 31.3; HRMS (ESI) calcd fors8s;0Ns0; [M+H]*
492.2287 found 492.2267.

3.4.14. 4-(1,3-Dioxoisoindolin-2-yl)-3-(4-nitrophenyl)-N-
(quinolin-8-yl)butanamide (8q): The compoundq was obtained
after purification by column chromatography on csili gel
(EtOAc:hexane = 40:60) as a brown color solid (88, ®1%); R
(40% EtOAc/hexane) = 0.3; mp: 148-18CQ; IR (DCM): 3343,
3057, 1714, 1348, 724 ¢ém*H NMR (400 MHz, CDC)): dy 9.73
(1H, br. s), 8.79 (1H, dd}; = 4.2,J, = 1.4Hz), 8.51-8.49 (1H, m),
8.18-8.14 (3H, m), 7.72 (2H, dd, = 5.4,J, = 3.1Hz), 7.63 (2H, dd,
J1 =5.4,3, =3.0Hz), 7.59 (2H, dJ = 8.7 Hz), 7.48-7.45 (2H, m),
7.42-7.38 (1H, m), 4.20-4.10 (1H, m), 4.09-4.01 (24, 3.09 (1H,
dd,J; = 15.4,J, = 6.2Hz), 3.00 (1H, ddJ, = 15.3,J, = 8.2Hz); **C
NMR (CDCk, 101 MHz): 6c 168.2, 168.1, 148.4, 148.2, 147.2,
138.1, 136.3, 134.1, 133.9, 131.6, 128.9, 127.8,212124.0, 123.3,
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121.7, 116.4, 42.6, 41.6, 40.9; HRMS (ESI) calcddgi,:N,Os
[M+H]* 481.1512 found 481.1534.

3.4.15. 3-(4-Acetylphenyl)-4-(1,3-dioxoisoindolin-2-yl)-N-
(quinolin-8-yl)butanamide (8r): The compounddr was obtained
after purification by column chromatography on csili gel
(EtOAc:hexane = 40:60) as a brown color solid (60, B3%); R
(40% EtOAc/hexane) = 0.3; mp: 178-18C; IR (DCM): 3343,
1715, 1527, 1267, 724 ¢m*H NMR (400 MHz, CDC)): 6y 9.72
(1H, br. s), 8.79 (1H, ddl, = 4.2,J3, = 1.4Hz), 8.48 (1H, ddJ, =
7.7,3, = 0.8Hz), 8.13 (1H, ddJ; = 8.3,J, = 1.4Hz), 7.90 (2H, dJ=
8.2Hz), 7.69 (2H, ddJ, = 5.4,3, = 3.1Hz), 7.59 (2H, ddJ; = 5.4,
J, = 3.1Hz), 7.52 (2H, dJ = 8.2 Hz), 7.47-7.43 (2H, m), 7.38 (1H, t,
J = 8.0 Hz), 4.13-4.0 (3H, m), 3.09-2.96 (2H, mBR(3H, s);*°C
NMR (CDCk, 101 MHz): 6c 197.7, 168.7, 168.2, 148.1, 146.4,
138.1, 136.2, 136.1, 134.0, 133.9, 131.7, 128.8,112127.7, 127.2,
123.2,121.6, 121.5, 116.3, 42.8, 41.7, 40.9, 26FMS (ESI) calcd
for CogHo4N3O, [M+H] ™ 478.1767 found 478.1789.

3.4.16. 3-(4-Cyanophenyl)-4-(1,3-dioxoisoindolin-2-yl)-N-
(quinolin-8-yl)butanamide (8s): The compound8s was obtained
after purification by column chromatography on csili gel
(EtOAc:hexane = 40:60) as a yellow color solid (89, 72%);R
(40% EtOAc/hexane) = 0.4; mp: 156-188; IR (DCM): 3344,
3057, 2229, 1526, 727 ¢m'H NMR (400 MHz, CDC)): 6y 9.72
(1H, br. s), 8.79 (1H, ddl, = 4.2,J3, = 1.6 Hz), 8.48 (1H, ddJ; =
7.5,J, = 1.3Hz), 8.14 (1H, ddJ; = 8.3,J, = 1.6Hz), 7.70 (2H, dd,
J; =5.5,3, = 3.1Hz), 7.63-7.59 (4H, m), 7.53 (2H, d~= 8.3), 7.48-
7.44 (2H, m), 7.39 (1H, t] = 8.1Hz), 4.12-3.97 (3H, m), 3.06 (1H,
dd,J; = 15.4,J, = 6.2Hz), 2.97 (1H, ddJ, = 15.4,J, = 7.8Hz); °C
NMR (CDCk, 101 MHz): 6c 168.3, 168.2, 148.2, 146.3, 138.1,
136.3, 134.0, 133.9, 132.6, 131.6, 128.8, 127.8,212123.3, 121.7,
121.6, 118.7, 116.4, 111.2, 42.6, 41.5, 41.1; HRESI) calcd for
CagH21N4O3 [M+H] " 461.1614 found 461.1595.

3.4.17. Methyl 4-(1-(1,3-dioxoisoindolin-2-yl)-4-oxo-4-(quinolin-
8-ylamino)butan-2-yl)benzoate (8t): The compound 8t was
obtained after purification by column chromatognamm silica gel
(EtOAc:hexane = 40:60) as a colourless solid (55 ™§6); R (40%
EtOAc/hexane) = 0.3; mp: 194-196; IR (DCM):3056, 2922, 1716,
1269, 740 cnt; 'H NMR (400 MHz, CDCJ): 6y 9.72 (1H, br. s),
8.80 (1H, ddJ; = 4.2,J, = 1.6Hz), 8.48 (1H, dd,); = 7.6,J, = 1.2
Hz), 8.13 (1H, ddJ; = 8.3,J, = 1.6Hz), 7.98 (2H, d,J = 8.3Hz),
7.68 (2H, ddJ; = 5.5,J, = 3.1Hz), 7.58 (2H, ddJ; = 5.5,J, = 3.0
Hz), 7.50 (2H, dJ = 8.3 Hz), 7.47-7.42 (2H, m), 7.37 (1HJ)t= 8.1
Hz), 4.13-3.98 (3H, m), 3.88 (3H, s), 3.08-2.96 (2h); 1°C NMR
(CDCl;, 101 MHz): 6 168.7, 168.2, 166.9, 148.1, 146.1, 138.1,
136.2, 134.0, 133.9, 131.7, 130.1, 129.2, 127.9,71227.2, 123.2,
121.6, 121.5, 116.3, 52.1, 42.9, 41.8, 40.9; HRMSI)Ealcd for
CagH24N30s [M+H] * 494.1716 found 494.1696.

3.4.18. Ethyl 3-(1-(1,3-dioxoisoindolin-2-yl)-4-oxo-4-(quinolin-8-
ylamino)butan-2-yl)benzoate (8u): The compound@u was obtained
after purification by column chromatography on csili gel
(EtOAc:hexane = 40:60) as a colourless solid (59 Tii§6); R (40%
EtOAc/hexane) = 0.3; mp: 142-14@; IR (DCM):3054, 2986, 1713,
1266, 743 cnt; 'H NMR (400 MHz, CDCJ): 6y 9.72 (1H, br. s),
8.80-8.79 (1H, m), 8.45 (1H, d,= 7.5Hz), 8.12-8.10 (2H, m), 7.92
(2H, d,J = 7.6 Hz), 7.67-7.62 (3H, m), 7.56 (2H, di,= 5.6,J, =
3.0Hz), 7.46-7.33 (4H, m), 4.37 (2H, 4= 7.1 Hz), 4.10-3.97 (3H,
m), 3.08-2.97 (2H, m), 1.39 (3H, 1= 7.1 Hz);**C NMR (CDCE,
101 MHz):6-168.9, 168.3, 166.4, 148.1, 141.3, 138.1, 136.2,113
133.8, 132.6, 131.8, 131.0, 128.8, 128.6, 127.7,212123.1, 121.6,
121.4, 116.2, 61.0, 43.1, 41.8, 40.8, 14.4; HRMSI)E3lcd for
CaoHa6N30s [M+H] * 508.1872 found 508.1847.

3.4.19. 4-(1,3-Dioxoisoindolin-2-yl)-N-(quinolin-8-yl)-3-(4-
(trifluoromethyl)phenyl)butanamide (8v): The compoundv was
obtained after purification by column chromatognamm silica gel
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(EtOAc:hexane = 40:60) as a colourless solid (41 54§0); R
(40% EtOAc/hexane) = 0.6; mp: 168-17G; IR (DCM): 3351,
2935, 1711, 1326, 721 ¢m*H NMR (400 MHz, CDC)): 6y 9.71
(1H, br. s), 8.79 (1H, dd}; = 4.1,J, = 1.4Hz), 8.48 (1H, dJ = 7.5
Hz), 8.13 (1H, ddJ; = 8.2,J, = 1.3Hz), 7.69 (2H, ddJ; = 5.4,, =
3.1Hz), 7.60-7.54 (6H, m), 7.47-7.43 (2H, m), 7.38 (2H) = 8.0
Hz), 4.14-3.97 (3H, m), 3.08-2.95 (2H, nffC NMR (CDC}, 101
MHz): Jc 168.6, 168.2, 148.1, 145.0, 138.1, 136.3, 134.38.93
131.7, 129.5 (qJcr = 32.4Hz), 128.2, 127.8, 127.2, 125.8 (g, =
3.7Hz), 124.1 (9Jcr = 271Hz), 123.2, 121.6, 121.5, 116.3, 42.9,
41.8, 40.8; HRMS (ESI) calcd forH,1FsNzO; [M+H]* 504.1535
found 504.1521.

3.4.20. 3-(4-Chlor ophenyl)-5-(1,3-dioxoisoindolin-2-yl)-N-
(quinolin-8-yl)pentanamide (9a): The compound®a was obtained
after purification by column chromatography on csili gel
(EtOAc:hexane = 40:60) as a yellow color solid {83, 85%);R
(40% EtOAc/hexane) = 0.6; mp: 91-93; IR (DCM): 3055, 1704,
1422, 1265, 742 cth *H NMR (400 MHz, CDCJ): 64 9.62 (1H, br.
s), 8.74 (1H, ddJ; = 4.2,3, = 1.6Hz), 8.67 (1H, ddJ); = 6.2,J, =
2.7Hz), 8.13 (1H, ddJ; = 8.2,3, = 1.5Hz), 7.76 (2H, ddJ; = 5.5,
J, = 3.1Hz), 7.67 (2H, ddJ; =5.4,J, = 3.1Hz), 7.51-7.46 (2H, m),
7.43 (1H, ddJ; = 8.3,3, = 4.2Hz), 7.27 (2H, dJ = 8.4Hz), 7.20
(2H, d,J = 8.4Hz), 3.70-3.62 (2H, m), 3.44-3.37 (1H, m), 2.9172.7
(2H, m), 2.28-2.15 (2H, m}3C NMR (CDCk, 101 MHz):5¢ 169.2,
168.2, 148.1, 141.2, 138.1, 136.3, 134.1, 133.3,413131.9, 128.9,
128.8, 127.8, 127.3, 123.0, 121.6, 121.6, 116.58,480.0, 36.4,
33.7; HRMS (ESI) calcd for £gH,5CIN3O5 [M+H] * 484.1428 found
484.1444.

34.21. 3-(4-Bromophenyl)-5-(1,3-dioxoisoindolin-2-yl)-N-
(quinolin-8-yl)pentanamide (9b): The compoun®b was obtained
after purification by column chromatography on csili gel
(EtOAc:hexane = 40:60) as a green color viscousidi67 mg,
84%); R (40% EtOAc/hexane) = 0.5; IR (DCM): 2929, 17014,0,53
1326, 719 cif; 'H NMR (400 MHz, CDCJ): 6y 9.62 (1H, br. s)
8.75 (1H, ddJ, = 4.2,J, = 1.5Hz), 8.67 (1H, ddJ; = 6.2,J, = 2.7
Hz), 8.13 (1H, ddJ, = 8.2,J, = 1.5Hz), 7.76 (2H, ddJ; =5.4,J, =
3.1Hz), 7.67 (2H, ddJ, = 5.4,J, = 3.1Hz), 7.52-7.47 (2H, m), 7.44
(1H, dd,J; = 8.2,3, = 4.2Hz), 7.32 (2H, dJ = 8.4 Hz), 7.21 (2H, d,
J = 8.4Hz), 3.66 (2H, tJ= 7.4 Hz), 3.43-3.36 (1H, m), 2.87 (1H,
dd, J; = 14.7,3, = 6.7Hz), 2.79 (1H, ddJ; = 14.7,J, = 8.0Hz),
2.31-2.15 (2H, m)**C NMR (CDCk, 101 MHz): 6 169.2, 168.2,
148.1, 141.8, 138.2, 136.3, 134.1, 133.9, 132.0,8,3129.3, 127.8,
127.3, 123.0, 121.6, 120.5, 116.5, 45.8, 40.2,,38316; HRMS
(ESI) calcd for GgH,3BrN;O5 [M+H]* 528.0923, found 528.0906.

3.4.22. 3-(3-Cyanophenyl)-5-(1,3-dioxoisoindolin-2-yl)-N-
(quinolin-8-yl)pentanamide (9c): The compoun®c was obtained
after purification by column chromatography on csili gel
(EtOAc:hexane = 40:60) as a brown color solid (60, ®4%); R
(40% EtOAc/hexane) = 0.3; mp: 132-13@; IR (DCM): 3055,
2987, 1710, 1265, 743 ¢ém*H NMR (400 MHz, CDC)): dy 9.65
(1H, br. s), 8.76 (1H, dd}; = 4.2,3, = 1.7Hz), 8.66-8.61 (1H, m),
8.14 (1H, ddJ, = 8.3,J, = 1.7Hz), 7.78 (2H, ddJ; = 5.6,J, = 3.1
Hz), 7.69 (2H, ddJ, = 5.4,3, = 3.2Hz), 7.65 (1H, s), 7.61-7.58 (1H,
m), 7.49-7.48 (2H, m), 7.44 (1H, d&},= 8.2,J, = 4.2Hz), 7.33-7.32
(2H, m), 3.68 (2H, tJ = 7.0 Hz), 3.51-3.44 (1H, m), 2.95 (1H, dd,
=14.9,J, = 6.4Hz), 2.82 (1H, ddJ; = 14.9,J, = 8.3Hz), 2.30-2.17
(2H, m);*3C NMR (CDCE, 101 MHz):6:168.7, 168.2, 148.2, 144.4,
138.1, 136.4, 133.9, 132.5, 131.9, 131.1, 130.9,4,2127.8, 127.3,
123.1, 121.7, 121.7, 118.7, 116.5, 112.6, 45.2,485.2, 33.7, 29.7;
HRMS (ESI) calcd for GH,3N,Os [M+H]® 475.1770 found
475.1790.

3.4.23. 3-(2,3-Dihydrobenzo[b][1,4]dioxin-6-yl)-5-(1,3-
dioxoisoindolin-2-yl)-N-(quinolin-8-yl)pentanamide (9d): The
compound 9d was obtained after purification by column
chromatography on silica gel (EtOAc:hexane = 40:6 a
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colourless solid (54 mg, 71%R: (40% EtOAc/hexane) = 0.3; mp:
142-144°C; IR (DCM): 3055, 2986, 1709, 1265, 743 tmH NMR
(400 MHz, CDCY): 6, 9.65 (1H, br. s), 8.76 (1H, dd, = 4.4,J, =
1.6 Hz), 8.70 (1H, ddJ; = 7.2,J, = 2.0 Hz), 8.13 (1H, ddJ, = 8.2,
J, = 1.4Hz), 7.77 (2H, ddJ, = 5.6,J, = 3.2Hz), 7.67 (2H, ddy; =
5.4,J, = 3.0Hz), 7.52-7.47 (2H, m), 7.44 (1H, dd, = 8.2,J, = 4.0
Hz), 6.83-6.81 (2H, m), 6.73 (1H, d= 8.0 Hz), 4.16-4.12 (4H, m),
3.67 (2H, tJ = 7.2Hz), 3.33-3.28 (1H, m), 2.87-2.77 (2H, m), 2.24-
2.12 (2H, m);"*C NMR (CDC}L, 101 MHz):6c 169.7, 168.2, 148.0,
143.4, 142.2, 138.2, 136.3, 136.0, 134.3, 133.2,113127.8, 127.4,
123.0, 121.5, 121.4, 120.5, 117.4, 116.5, 116.12,684.2, 46.1,
40.1, 36.6, 33.8; HRMS (ESI) calcd forsgH,gNsOs [M+H]*
508.1872 found 508.1846.

3.4.24. 5-(1,3-Dioxoisoindolin-2-yl)-N-(quinolin-8-yl)-3-
(thiophen-2-yl)pentanamide (9e): The compound®e was obtained
after purification by column chromatography on csili gel
(EtOAc:hexane = 40:60) as a green color viscousidi48 mg,
70%); Ry (40% EtOAc/hexane) = 0.5; IR (DCM): 2929, 1707, 1526
1264, 733 cnt; *H NMR (400 MHz, CDC)): dy 9.72 (1H, br. s),
8.76 (1H, ddJ;, = 4.2,J, = 1.6Hz), 8.72 (1H, ddJ,; = 6.8,J, = 2.2
Hz), 8.14 (1H, ddJ; = 8.2,J, = 1.6Hz), 7.80 (2H, ddJ); = 5.5,J, =
3.1Hz), 7.68 (2H, ddJ;, = 5.4,J, = 3.1Hz), 7.53-7.47 (2H, m), 7.44
(1H, dd,J, = 8.3,J, = 4.2Hz), 7.11 (1H, dJ = 5.1Hz), 7.03 (1H, d,
J = 3.4Hz), 6.86 (1H, ddJ; = 5.0,J, = 3.5 Hz), 3.82-3.69 (3H, m),
2.99-2.88 (2H, m), 2.31-2.17 (2H, MfC NMR (CDCk, 101 MHz):
Joc 169.1, 168.3, 148.1, 146.5, 138.2, 136.3, 134.3.8,3132.1,
127.8, 127.3, 126.7, 125.0, 123.7, 123.1, 121.8,512116.5, 46.5,
36.3, 35.9, 35.4; HRMS (ESI) calcd for,d,,N;0:S [M+H]*
456.1382 found 456.1399.

3.4.25. 3-(4-Chlor ophenyl)-6-(1,3-dioxoisoindolin-2-yl)-N-
(quinolin-8-yl)hexanamide (10a): The compoundOa was obtained
after purification by column chromatography on csili gel
(EtOAc:hexane = 40:60) as a yellow color viscoumiili (59 mg,
79%); R (40% EtOAc/hexane) = 0.5; IR (DCM): 3054, 2939, 1711
1527, 722 cif; 'H NMR (400 MHz, CDCJ) dy 9.64 (1H, br. s),
8.75 (1H, ddJ; = 2.9,J, = 1.7Hz), 8.66 (1H, ddJ; = 5.7,3, = 3.3
Hz), 8.14-8.11 (1H, m), 7.80-7.78 (2H, m), 7.6977(@H, m), 7.48-
7.42 (3H, m), 7.25-7.20 (4H, m), 3.67-3.63 (2H, ;1B37-3.29 (1H,
m), 2.89-2.77 (2H, m), 1.91-1.83 (1H, m), 1.78-1(8H, m), 1.57-
1.50 (1H, m):**C NMR (CDCk, 101 MHz):Jc 169.6, 168.3, 148.1,
142.0, 138.2, 136.3, 134.2, 133.9, 132.3, 132.8,9,2128.9, 127.8,
127.3, 123.2, 121.6, 121.5, 116.4, 45.4, 41.7, ,33B3, 26.5;
HRMS (ESI) calcd for GH,sCIN;O; [M+H]* 498.1584, found
498.1567.

3.4.26. 3-(4-Cyanophenyl)-6-(1,3-dioxoisoindolin-2-yl)-N-
(quinolin-8-yl)hexanamide (10b): The compoundOb was obtained
after purification by column chromatography on csili gel
(EtOAc:hexane = 40:60) as a green color viscousidi43 mg,
59%); R (40% EtOAc/hexane) = 0.4; IR (DCM): 3056, 2938, 1,701
1327, 724 cif; 'H NMR (400 MHz, CDCJ) dy 9.65 (1H, br. s),
8.77 (1H, ddJ; = 4.2,3, = 1.6Hz), 8.65-8.63 (1H, m), 8.16 (1H, dd,
J; =8.3,), = 1.5Hz), 7.82 (2H, ddJ; = 5.4,J, = 3.1 Hz), 7.71 (2H,
dd, J; = 5.5,J3, = 3.0Hz), 7.57 (2H, dJ = 8.2 Hz), 7.51-7.46 (3H,
m), 7.42 (2H, dJ = 8.2Hz), 3.73-3.64 (2H, m), 3.48-3.41 (1H, m),
2.93 (1H, ddJ; = 14.9,3, = 6.3Hz), 2.83 (1H, ddJ,; = 14.9,J, = 8.4
Hz), 1.95-1.87 (1H, m), 1.83-1.67 (2H, m), 1.59aL@H, m);**C
NMR (CDCL, 101 MHz): c 169.1, 168.3, 149.3, 148.1, 138.1,
136.4, 134.0, 134.0, 132.5, 132.0, 128.5, 127.9,312123.2, 121.7,
118.9, 116.5, 110.5, 44.8, 42.2, 37.6, 33.0, 2dBMS (ESI) calcd
for CgoH2sN4O3 [M+H] *489.1927, found 489.1940.

3.4.27. 3-(3,4-Dichlor ophenyl)-6-(1,3-dioxoisoindolin-2-yl)-N-
(quinolin-8-yl)hexanamide (10c): The compoundOc was obtained
after purification by column chromatography on csili gel
(EtOAc:hexane = 40:60) as a green color solid (6) #5%); R
(40% EtOAc/hexane) = 0.7; mp: 110-12¢; IR (DCM): 3346,



2937, 1771, 1394, 723 ¢m'H NMR (400 MHz, CDCJ) 6, 9.64
(1H, br. s), 8.78 (1H, d] = 3.2Hz), 8.65 (1H, tJ = 4.5Hz), 8.15
(1H, d,J = 7.7Hz), 7.81 (2H, ddJ; = 5.2,J, = 3.1Hz), 7.70 (2H,
dd,J; = 5.4,3, = 3.1Hz), 7.49 (2H, dJ = 4.6Hz), 7.46 (1H, ddJ; =
8.3,J, = 4.2Hz), 7.39 (1H, dJ = 1.4 Hz), 7.32 (1H, d] = 8.2Hz),
7.13 (1H, ddJ; = 8.2,J, = 1.5Hz), 3.67 (2H, tJ = 7.3Hz), 3.36—
3.29 (1H, m), 2.87 (1H, dd; = 14.8,J, = 6.4Hz), 2.80 (1H, ddJ; =
14.8,J, = 8.3Hz), 1.92-1.82 (1H, m), 1.78-1.65 (2H, m), 1.6021.5
(1H, m);*3C NMR (CDCE, 101 MHz):6:169.2, 168.3, 148.1, 143.9,
138.2, 136.3, 134.1, 133.9, 132.7, 132.0, 130.6,613129.4, 127.9,
127.3,127.2, 123.2, 121.6, 121.6, 116.5, 45.16,41.7, 33.2, 26.5;
HRMS (ESI) caled for G@H»,ClLN;O; [M+H] ™ 532.1195 found
532.1177.

3.4.28. 3-(6-Chloropyridin-3-yl)-7-(1,3-dioxoisoindolin-2-yl)-N-
(quinolin-8-yl)heptanamide (11a): The compound 1la was
obtained after purification by column chromatognamm silica gel
(EtOAc:hexane = 40:60) as a colourless solid (50 66§6); R (40%
EtOAc/hexane) = 0.4; mp: 92-8€; IR (DCM): 2936, 1708, 1524,
1396, 721 crf; 'H NMR (400 MHz, CDCJ) dy 9.69 (1H, br. s),
8.78 (1H, dJ= 3.8 Hz), 8.67 (1H, t) = 4.4Hz), 8.33 (1H, s), 8.15
(1H, d,J = 8.2Hz), 7.82 (2H, dd,); = 5.0,J, = 3.2Hz), 7.70 (2H,
dd,J; =5.2,3, = 3.3Hz), 7.59 (1H, ddJ, = 8.2,J, = 1.9Hz), 7.53-
7.49 (2H, m), 7.45 (1H, dd; = 8.2,J, = 4.2Hz), 7.23 (1H, dJ =
8.2Hz), 3.64 (2H, tJ= 7.2 Hz), 3.37-3.32 (1H, m), 2.92 (1H, dd,
=15.0,J, = 6.6Hz), 2.80 (1H, ddJ; = 14.9,J, = 8.2Hz), 1.92-1.83
(1H, m), 1.81-1.70 (2H, m), 1.68-1.61 (1H, m), £BA9 (1H, m),
1.25-1.21 (1H, m)*C NMR (CDCk, 101 MHz): ¢ 169.1, 168.3,
149.6, 149.2, 148.2, 138.2, 138.2, 138.0, 136.4,0,3133.9, 132.0,
127.9, 127.3, 124.2, 123.2, 121.7, 121.7, 116.58,439.2, 37.5,
35.2, 28.2, 24.4; HRMS (ESI) calcd for,g8,6CIN,O; [M+H]*
513.1693, found 513.1667.

3.4.29. 3-(4-Chlor ophenyl)-7-(1,3-dioxoisoindolin-2-yl)-N-
(quinolin-8-yl)heptanamide (11b): The compound 11b was
obtained after purification by column chromatognamm silica gel
(EtOAc:hexane = 40:60) as a green color viscousidi50 mg,
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3.4.31. 7-(1,3-Dioxoisoindolin-2-yl)-3-(4-isopr opyl phenyl)-N-
(quinolin-8-yl)heptanamide (11d): The compound 11d was
obtained after purification by column chromatognamm silica gel
(EtOAc:hexane = 40:60) as a green color viscousidiq55 mg,
70%); R (40% EtOAc/hexane) = 0.7; IR (DCM): 2933, 1711, 1525
1326, 736 cnf; 'H NMR (400 MHz, CDC)) 6y 9.69 (1H, br. s),
8.77 (1H, dJ= 4.0 Hz), 8.74 (1H, d) = 7.2Hz), 8.14 (1H, dJ =
8.2Hz), 7.81 (2H, ddJ; = 5.0,J, = 3.2Hz), 7.69 (2H, ddJ; = 5.1,
J, = 3.2Hz), 7.53-7.47 (2H, m), 7.43 (1H, dd, = 8.2,J, = 4.2Hz),
7.20 (2H, dJ= 7.8 Hz), 7.12 (2H, d]= 7.8 Hz), 3.62 (2H, )= 7.2
Hz), 3.32-3.25 (1H, m), 2.85-2.78 (3H, m), 1.8921(&H, m), 1.78-
1.70 (2H, m), 1.65-1.56 (1H, m), 1.35-1.31 (1H, hR6-1.24 (1H,
m), 1.17 (6H, dJ= 6.9 Hz);**C NMR (CDCk, 101 MHz):6c 170.4,
168.4, 148.0, 146.8, 141.2, 138.3, 136.3, 134.3,813132.1, 127.9,
127.4, 127.3, 126.6, 123.1, 121.5, 121.3, 116.47,482.0, 37.8,
35.7, 33.6, 28.4, 24.7, 24.0, 23.9; HRMS (ESI) cétcdC;3H34N;03
[M+H] *520.2600, found 520.2623.

3.4.32. Methyl 4-(7-(1,3-dioxoisoindolin-2-yl)-1-oxo-1-(quinolin-
8-ylamino)heptan-3-yl)benzoate (11le): The compoundlle was
obtained after purification by column chromatognamm silica gel
(EtOAc:hexane = 40:60) as a yellow color viscowiili (58 mg,
72%); R (40% EtOAc/hexane) = 0.3; IR (DCM): 2939, 1712, 1525
1282, 735 cnf; 'H NMR (400 MHz, CDC)) 6y 9.67 (1H, br. s),
8.76 (1H, d,J= 3.8 Hz), 8.69 (1H, dd}; = 6.9,J, = 2.0Hz), 8.14
(1H, d,J = 8.2Hz), 7.93 (2H, dJ = 8.0Hz), 7.81 (2H, ddJ; = 5.2,

J, = 3.1Hz), 7.69 (2H, ddJ; = 5.3,J, = 3.2Hz), 7.52-7.47 (2H, m),
7.44 (1H, ddJ, = 8.2,3, = 4.2Hz), 7.36 (2H, dJ = 8.0Hz), 3.88
(3H, s), 3.62 (2H, tJ= 7.2 Hz), 3.43-3.36 (1H, m), 2.93-2.81 (2H,
m), 1.92-1.85 (1H, m), 1.82-1.74 (2H, m), 1.66-1(881, m), 1.34-
1.29 (1H, m), 1.24-1.17 (1H, m)*C NMR (CDCL, 101 MHz):dc
169.7, 168.3, 166.9, 149.4, 148.1, 138.2, 136.3,213133.8, 132.0,
130.0, 128.4, 127.8, 127.6, 127.3, 123.1, 121.8,512116.5, 51.9,
45.2,42.4, 37.6, 35.4, 28.3, 24.5; HRMS (ESI) cétedC;,H30N305
[M+H] *536.2185, found 536.2204.

3.4.33. 3-(4-Chlor ophenyl)-8-(1,3-dioxoisoindolin-2-yl)-N-

65%); R (40% EtOAc/hexane) = 0.5; IR (DCM): 2938, 1712, 1526 (quinolin-8-yl)octanamide (12a): The compound.2a was obtained

1326, 720 cnf; 'H NMR (400 MHz, CDC)) 6y 9.65 (1H, br. s),
8.77 (1H, dJ = 4.1 Hz), 8.70 (1H, dd}, = 6.6,J, = 1.4Hz), 8.14
(1H, dd,J; = 8.2,J, = 0.2Hz), 7.82 (2H, ddJ, = 5.0,J, = 3.3Hz),
7.70 (2H, ddJ); = 5.9,J, = 3.2Hz), 7.53-7.47 (2H, m), 7.44 (1H, dd,
J; =8.2,J,=4.2Hz), 7.21 (4H, s), 3.62 (2H,d= 7.2 Hz), 3.33-3.26
(1H, m), 2.89-2.77 (2H, m), 1.88-1.81 (1H, m), 1T/68 (2H, m),
1.66-1.59 (1H, m), 1.32-1.20 (2H, nfC NMR (CDC}, 101 MHz):
dc 169.8, 168.4, 148.1, 142.3, 138.2, 136.3, 134.3.9,3132.1,
132.1, 128.9, 128.7, 127.9, 127.3, 123.1, 121.6,512116.5, 45.5,
41.8, 37.7, 35.5, 28.3, 24.5; HRMS (ESI) calcd @&gH,7CIN;O;
[M+H] *512.1741, found 512.1765.

3.4.30. 7-(1,3-Dioxoisoindolin-2-yl)-N-(quinolin-8-yl)-3-(4-
(trifluoromethyl)phenyl)heptanamide (11c): The compoundllc
was obtained after purification by column chromaapdy on silica
gel (EtOAc:hexane = 40:60) as a yellow color viscbquid (55 mg,

after purification by column chromatography on csili gel
(EtOAc:hexane = 40:60) as a yellow color viscowpiili (64 mg,
61%); R (40% EtOAc/hexane) = 0.5; IR (DCM): 3351, 2933, 1,709
1531, 721 cnf; 'H NMR (400 MHz, CDC)) 6y 9.65 (1H, br. s),
8.75 (1H, ddJ; = 4.1,J, = 1.2Hz), 8.70 (1H, ddJ; = 6.8,J, = 2.0
Hz), 8.13 (1H, ddJ; = 8.2,J, = 1.0Hz), 7.81 (2H, ddJ; =5.3,), =
3.1 Hz), 7.68 (2H, dd]; = 5.3,J, = 3.1Hz), 7.51-7.46 (2H, m), 7.43
(1H, dd,J; = 8.2,3, = 4.2Hz), 7.25-7.20 (4H, m), 3.62 (2H, 1,=
7.2 Hz), 3.31-3.24 (1H, m), 2.87-2.75 (2H, m), 11836 (1H, m),
1.71-1.58 (3H, m), 1.38-1.18 (4H, MfC NMR (CDC}, 101 MHz):
Jc 169.9, 168.4, 148.1, 142.6, 138.1, 136.4, 134.3.83132.1,
132.0, 128.9, 128.7, 127.9, 127.3, 123.1, 121.8,512116.5, 45.7,
42.0, 37.9, 36.0, 28.4, 27.0, 26.8; HRMS (ESI) daked for
Ca31H29CIN3O3 [M+H] *526.1897 found 526.1876.

3.4.34. 8-(1,3-Dioxoisoindolin-2-yl)-3-(4-methoxyphenyl)-N-

67%); R (40% EtOAc/hexane) = 0.5; IR (DCM): 2936, 1710, 1,524 (quinolin-8-yl)octanamide (12b): The compound2b was obtained

1326, 720 cnf; 'H NMR (400 MHz, CDC)) 6, 9.66 (1H, br. s),
8.76 (1H, dJ= 2.8 Hz), 8.70 (1H, dd}, = 6.4,J, = 2.2Hz), 8.14
(1H, d,J = 7.1Hz), 7.81 (2H, ddJ, = 5.4,J, = 3.1Hz), 7.70 (2H,
dd,J; = 5.3,J, = 3.1Hz), 7.51-7.48 (4H, m), 7.45 (1H, dd, = 8.2,
J, = 4.2Hz), 7.40 (2H, dJ= 8.0 Hz), 3.63 (2H, )= 6.9 Hz), 3.41-
3.38 (1H, m), 2.93-2.81 (2H, m), 1.93-1.84 (1H, mB2-1.75 (2H,
m), 1.67-1.58 (1H, m), 1.31-1.30 (1H, m), 1.25-1@2®, m); °C
NMR (CDCl, 101 MHz): 5c 169.6, 168.4, 148.1, 138.2, 136.3,
134.2, 133.9, 132.0, 128.7 (@ = 32.2Hz ), 127.9, 127.9, 127.3,
125.5 (q,Jcr = 3.6Hz ), 124.2 (qJcr = 271Hz ), 123.1, 122.8,
121.6, 121.6, 116.5, 45.2, 42.2, 37.6, 35.4, 2B4%5; HRMS (ESI)
calcd for G;Hy7FaN3O3 [M+H] * 546.2005, found 546.2027.

after purification by column chromatography on csili gel
(EtOAc:hexane = 40:60) as a green color viscousidiq53 mg,
68%); R (40% EtOAc/hexane) = 0.5; IR (DCM): 2930, 1708, 1523
1246, 720 cnf; 'H NMR (400 MHz, CDC)) 6y 9.66 (1H, br. s),
8.77 (1H, dJ = 4.1 Hz), 8.72 (1H, dJ = 7.0Hz), 8.14 (1H, dJ =
8.2 Hz), 7.83 (2H, dd); = 5.1,3, = 3.1 Hz), 7.70 (2H, ddl, = 5.2,

J, = 3.2Hz), 7.53-7.47 (2H, m), 7.44 (1H, di],= 8.3,J, = 4.3Hz),
7.20 (2H, dJ = 8.4Hz), 6.82 (2H, dJ = 8.4Hz), 3.75 (3H, s), 3.63
(2H, t,J = 7.3Hz), 3.28-3.21 (1H, m), 2.86-2.76 (2H, m), 1.8261.7
(1H, m), 1.63-1.58 (3H, m), 1.40-1.32 (3H, m), 1248 (1H, m);
3C NMR (CDC}, 101 MHz):d¢ 170.4, 168.4, 158.1, 148.0, 138.3,
136.2, 136.1, 134.4, 133.8, 132.2, 128.4, 127.9,4,2123.1, 121.5,
121.3, 116.4, 114.0, 55.2, 46.1, 41.8, 38.0, 3885, 27.0, 26.9;
HRMS (ESI) calculated for £H3,N;0, [M+H]* 522.2393 found
522.2418.
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3.4.35. 3-(4-Cyanophenyl)-8-(1,3-dioxoisoindolin-2-yl)-N-
(quinolin-8-yl)octanamide (12c): The compound2c was obtained
after purification by column chromatography on csili gel
(EtOAc:hexane = 40:60) as a green color solid (49 68%); R
(40% EtOAc/hexane) = 0.4; mp: 48-80; IR (DCM): 2934, 2227,
1710, 1524, 720 cthy 'H NMR (400 MHz, CDCJ) Jy 9.64 (1H, br.
s), 8.77 (1H, ddJ); = 4.2,J, = 1.6 Hz), 8.67 (1H, dd)J; = 5.3,), =
3.7Hz), 8.15 (1H, ddJ, = 8.3,3, = 1.6 Hz), 7.83 (2H, ddJ; = 5.5,
J, =3.0 Hz), 7.71 (2H, dd}; = 5.4,J, = 3.1Hz), 7.57 (2H, dJ = 8.2
Hz), 7.53-7.48 (2H, m), 7.46 (1H, dd, = 8.2,J, = 4.2Hz), 7.40
(2H, d,J = 8.2Hz), 3.63 (2H, tJ = 7.2Hz), 3.40-3.36 (1H, m), 2.90
(1H, dd,J; = 14.8,J, = 6.4Hz), 2.80 (1H, ddJ; = 14.8,J, = 8.3Hz),
1.86-1.79 (1H, m), 1.76-1.69 (1H, m), 1.66-1.59 (2hj, 1.39-1.29
(3H, m), 1.22-1.13 (1H, m}*C NMR (CDC}k, 101 MHz):5c 169.4,
168.4, 149.9, 148.1, 138.2, 136.4, 134.1, 133.9,4,3132.1, 128.4,
127.9, 127.3, 123.2, 121.7, 119.0, 116.5, 110.31,4%2.6, 37.8,
35.7, 28.3, 26.9, 26.7; HRMS (ESI) calculated fopH5gN,O3

[M+H] "517.2240 found 517.2217.

3.4.36. 8-(1,3-Dioxoisoindolin-2-yl)-3-(4-fluor ophenyl)-N-
(quinolin-8-yl)octanamide (12d): The compound2d was obtained
after purification by column chromatography on csili gel
(EtOAc:hexane = 40:60) as a colourless viscousidig®0 mg,

Tetrahedron

3.4.39. 3-(4-Acetylphenyl)-11-(1,3-dioxoisoindolin-2-yl)-N-
(quinolin-8-yl)undecanamide (13b): The compound13b was
obtained after purification by column chromatognamm silica gel
(EtOAc:hexane = 40:60) as a pale yellow color visctiquid (56
mg, 65%);R: (40% EtOAc/hexane) = 0.3; IR (DCM): 2929, 1710,
1528, 1267, 720 cthy 'H NMR (400 MHz, CDCJ) Jy 9.68 (1H, br.
s), 8.74-8.69 (2H, m), 8.12 (1H, di,= 8.2,J, = 1.2Hz), 7.89 (2H,
d,J=7.9Hz), 7.83-7.82 (2H, m), 7.70-7.68 (2H, m), 7.5187(8H,
m), 3.64 (2H, tJ = 7.3 Hz), 3.42-3.35 (1H, m), 2.94-2.81 (2H, m),
2.54, (3H, s), 1.84-1.59 (4H, m), 1.26-1.12 (10H, MC NMR
(CDCl;, 101 MH2z): ¢ 197.9, 169.9, 168.5, 150.2, 148.1, 138.2,
136.3, 135.5, 134.2, 133.9, 132.2, 128.7, 127.8,3,2123.1, 121.6,
121.5,116.4, 45.3, 42.6, 38.0, 36.0, 29.4, 293),28.5, 27.3, 26.8,
26.8; HRMS (ESI) calcd for £gH3gN30, [M+H] ™ 576.2862 found
576.2882.

3.4.40. 11-(1,3-Dioxoisoindolin-2-yl)-3-(4-nitr ophenyl)-N-
(quinolin-8-yl)undecanamide (13c): The compound13c was
obtained after purification by column chromatognamm silica gel
(EtOAc:hexane = 40:60) as a yellow color viscowmiili (63 mg,
72%); R (40% EtOAc/hexane) = 0.4; IR (DCM): 2927, 1711, 1523
1395, 720 cnf; 'H NMR (400 MHz, CDC)) 64 9.66 (1H, br. s),
8.76 (1H, d,J = 3.3Hz), 8.62 (1H, dd); = 5.6,J, = 3.1Hz), 8.17-

72%); R (40% EtOAc/hexane) = 0.5; IR (DCM): 2934, 1713, 1525 8.15 (3H, m), 7.85 (2H, dd; = 5.2,J, = 3.2Hz), 7.72 (2H, ddJ, =

1222, 721 crf; 'H NMR (400 MHz, CDCJ) dy 9.64 (1H, br. s),
8.77 (1H, dJ = 3.8 Hz), 8.71 (1H, dJ = 6.6Hz), 8.14 (1H, dJ =

8.2 Hz), 7.83 (2H, dd}; = 5.2,J, = 3.3 Hz), 7.71 (2H, dd}, = 5.2,

J, = 3.1Hz), 7.53-7.47 (2H, m), 7.45 (1H, d#i,= 8.3,J, = 4.2Hz),

7.26-7.23 (2H, m), 6.97 (2H,d,= 8.6Hz), 3.63 (2H, tJ = 7.2Hz),

3.30-3.27 (1H, m), 2.88-2.75 (2H, m), 1.83-1.77 (hh), 1.66-1.59
(3H, m), 1.44-1.30 (3H, m) 1.22-1.16 (1H, MJC NMR (CDCE,

101 MHz):5¢ 170.0, 168.4, 161.4 (dc.r = 242.6Hz), 148.0, 139.7
(d, Jor = 2.9Hz), 138.2, 136.3, 134.3, 133.8, 132.1, 128.9¢¢,=

7.9Hz ), 127.9, 127.3, 123.1, 121.6, 121.4, 116.4,318, Jcr =

21.0Hz), 41.2, 37.1, 33.2, 31.4, 23.7, 22.2, 22.0; HRM®@SI) calcd
for CaHpoFN;O3 [M+H] *510.2193 found 510.2219.

3.4.37. 8-(1,3-Dioxoisoindolin-2-yl)-N-(quinolin-8-yl)-3-
(thiophen-2-yl)octanamideoctanamide (12€): The compoundl2e
was obtained after purification by column chromaapdy on silica
gel (EtOAc:hexane = 40:60) as a yellow color viscbquid (55 mg,

74%); R (40% EtOAc/hexane) = 0.5; IR (DCM): 2935, 1712, 1525

1325, 720 crf; 'H NMR (400 MHz, CDCJ) dy 9.74 (1H, br. s),
8.79 (1H, d,J = 4.0 Hz), 8.75 (1H, d) = 7.0Hz), 8.15 (1H, d,) =
8.2 Hz), 7.83 (2H, ddJ; = 5.1,J, = 3.3 Hz), 7.70 (2H, ddl, = 5.2,
J, = 3.1Hz), 7.55-7.48 (2H, m), 7.45 (1H, di},= 8.2,J, = 4.2Hz),

5.2,J, = 3.1Hz), 7.53-7.44 (5H, m), 3.66 (2H,1,= 7.3 Hz), 3.49-
3.42 (1H, m), 2.95 (1H, dd; = 14.8,J, = 6.2Hz), 2.84 (1H, ddJ, =
14.8,J, = 8.5Hz), 1.84-1.68 (4H, m), 1.24-1.13 (10H, MC NMR
(CDCl;, 101 MHz): ¢ 169.4, 168.5, 152.4, 148.1, 146.7, 138.2,
136.4, 134.1, 133.8, 132.1, 128.5, 127.9, 127.3,9,.2123.1, 121.7,
116.5, 45.1, 42.5, 38.0, 36.0, 29.3, 29.2, 29.05,287.3, 26.7;
HRMS (ESI) calcd for GHa3sN,Os [M+H]* 579.2607 found
579.2584.

3.4.41. 11-(1,3-Dioxoisoindolin-2-yl)-3-(4-ethylphenyl)-N-
(quinolin-8-yl)undecanamide (13d): The compound13d was
obtained after purification by column chromatognamm silica gel
(EtOAc:hexane = 40:60) as a yellow color liquid (@8, 69%);R:
(40% EtOAc/hexane) = 0.5; IR (DCM): 2927, 1710, 152395, 719
cmt; *H NMR (400 MHz, CDCY) J 9.69 (1H, br. s), 8.78-8.74 (2H,
m), 8.15 (1H, dJ = 8.2Hz), 7.85 (2H, dd)); = 5.3,J, = 3.0Hz),
7.71 (2H, dd,J; = 5.4,J, = 3.1Hz), 7.54-7.43 (3H, m), 7.21 (2H, &,
= 7.8 Hz), 7.13 (2H, dJ = 7.8 Hz), 3.66 (2H, t) = 7.3 Hz), 3.29-
3.25 (1H, m), 2.84 (2H, d] = 7.4 Hz), 2.60 (2H, o) = 7.6 Hz),
1.81-1.58 (4H, m), 1.32-1.17 (13H, m)®C NMR (CDCk, 101
MHz): 6c 170.6, 168.4, 148.0, 142.1, 141.6, 138.2, 136.3l.513
133.8, 132.2, 128.0, 127.9, 127.9, 127.4, 123.1,5,2121.3, 116.4,

7.13 (1H, dJ = 4.9Hz), 6.91-6.88 (2H, m), 3.68-3.63 (3H, m), 2.88 45.9, 42.2, 38.0, 36.2, 29.5, 29.3, 29.1, 28.64,287.4, 26.8, 15.4;

(2H, d,J = 7.2Hz), 1.87-1.81 (1H, m), 1.76-1.61 (3H, m), 1.4411.3
(4H, m);3C NMR (CDCk, 101 MHz):. 169.8, 168.4, 148.1, 148.1,
138.3, 136.3, 134.4, 133.8, 132.1, 127.9, 127.6,6.224.3, 123.2,
123.1, 121.6, 121.5, 116.5, 46.7, 38.0, 37.2, Z%9, 26.8; HRMS
(ESI) calcd for GgH,gN305S [M+H]"498.1851, found 498.1830.

3.4.38. 3-(4-Chlorophenyl)-11-(1,3-dioxoisoindolin-2-yl)-N-
(quinolin-8-yl)undecanamide (13a): The compound13a was
obtained after purification by column chromatognamm silica gel
(EtOAc:hexane = 40:60) as a pale yellow color sefhiis(47 mg,

HRMS (ESI) calcd for GHaN3;O; [M+H]* 562.3070 found
562.3087.

3.4.42. 11-(1,3-Dioxoisoindolin-2-yl)-N-(quinolin-8-yl)-3-
(thiophen-2-yl)undecanamide (13e): The compound13e was
obtained after purification by column chromatognamm silica gel
(EtOAc:hexane = 40:60) as a green color viscousidiq62 mg,
77%); R (40% EtOAc/hexane) = 0.3; IR (DCM): 2928, 1712, 1525
1325, 720 cnf; 'H NMR (400 MHz, CDC)) 64 9.75 (1H, br. s),
8.80-8.76 (2H, m), 8.15 (1H, d,= 8.2 Hz), ), 7.85 (2H, dd}; = 5.3,

55%); R (40% EtOAc/hexane) = 0.6; IR (DCM): 3351, 2933, 1709 J, = 3.1 Hz), 7.71 (2H, dd}; = 5.3,J, = 3.1Hz), 7.55-7.48 (2H, m),

1531, 721 cnf; 'H NMR (400 MHz, CDC)) 6y 9.65 (1H, br. s),
8.77 (1H, dJ = 3.1 Hz), 8.71 (1H, dd}, = 6.9,J, = 1.2Hz), 8.14
(1H, dd,J; = 8.2,J, = 0.6Hz), 7.84 (2H, ddJ, = 5.2,J, = 3.1 Hz),
7.70 (2H, dd)); = 5.3,J, = 3.1Hz), 7.53-7.47 (2H, m), 7.45 (1H, dd,
J, = 8.3,J, = 4.3Hz), 7.27-7.22 (4H, m), 3.66 (2H, 1,= 7.3 Hz),
3.32-3.24 (1H, m), 2.89-2.76 (2H, m), 1.82-1.75 (hh), 1.70-1.58
(3H, m), 1.27-1.13 (10H, m§*C NMR (CDCL, 101 MHz):6¢170.0,
168.5, 148.1, 142.8, 138.2, 136.3, 134.3, 133.8,213132.0, 128.9,
128.7, 127.9, 127.4, 123.1, 121.6, 121.5, 116.47,482.1, 38.0,
36.2, 29.4, 29.3, 29.1, 28.6, 27.3, 26.8; HRMS (E&i)cd for
Ca4H3sCIN;O3[M+H] *568.2367 found 568.2390.

7.45 (1H, ddJ; = 8.2,J, = 4.2 Hz), 7.14 (1H, d) = 4.8 Hz), 6.92-
6.89 (2H, m) 3.70-3.63 (3H, m), 2.89 (2H,J 7.3 Hz), 1.86-1.80
(1H, m), 1.74-1.63 (3H, m), 1.31-1.28 (10H, MC NMR (CDCE,
101 MHz):6:169.9, 168.5, 148.3, 148.1, 138.3, 136.3, 134.3,8.3
132.2, 127.9, 127.4, 126.6, 124.2, 123.1, 123.1,6,2121.4, 116.5,
46.7, 38.0, 38.0, 37.3, 29.3, 29.3, 29.1, 28.62,226.8; HRMS (ESI)
calcd for GH34N305S [M+H]*540.2321 found 540.2296.

3.4.43. 3-(4-Chlorophenyl)-12-(1,3-dioxoisoindolin-2-yl)-N-
(quinolin-8-yl)dodecanamide (14a): The compound14a was
obtained after purification by column chromatognamm silica gel



(EtOAc:hexane = 40:60) as a pale yellow color visctiquid (64

mg, 73%);R: (40% EtOAc/hexane) = 0.6; IR (DCM): 3352, 2928,

1698, 1530, 722 ch *H NMR (400 MHz, CDCY) 6y 9.65 (1H, br.
s), 8.75 (1H, dd};, = 4.2,J, = 1.7Hz), 8.71 (1H, ddJ; = 7.0,J, =
2.1Hz), 8.13 (1H, ddJ; = 8.3,J, = 1.7Hz), 7.83 (2H, ddJ; = 5.5,
J, = 3.1 Hz), 7.69 (2H, dd}; = 5.5,J, = 3.1Hz), 7.52-7.45 (2H, m),
7.43 (1H, ddJ, = 8.2,3, = 4.2Hz), 7.27-7.21 (4H, m), 3.66 (2H,Z,
= 7.4 Hz), 3.32-3.24 (1H, m), 2.89-2.75 (2H, mBA1.73 (1H, m),
1.70-1.61 (3H, m), 1.31-1.12 (12H, m)®®C NMR (CDCk, 101
MHz): éc 170.1, 168.5, 148.1, 142.9, 138.2, 136.3, 134.3.813
132.1, 132.0, 129.0, 128.7, 127.8, 127.3, 123.1,612121.5, 116.4,
45.7,42.1, 38.0, 36.2, 29.5, 29.4, 29.4, 29.16,287.3, 26.8; HRMS
(ESI) calcd for GsHa7CINzO3 [M+H] * 582.2523 found 582.2496.

3.4.44. 12-(1,3-Dioxoisoindolin-2-yl)-3-(4-methoxyphenyl)-N-
(quinolin-8-yl)dodecanamide (14b): The compound14b was
obtained after purification by column chromatognamm silica gel
(EtOAc:hexane = 40:60) as a pale green color vistiguid (65 mg,
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(EtOAc:hexane = 40:60) as a yellow color viscogsili (60 mg,
76%); R (40% EtOAc/hexane) = 0.5; IR (DCM): 2927, 1711, 1527
1393, 718 crf; 'H NMR (400 MHz, CDCJ) dy 9.75 (1H, br. s),
8.79-8.76 (2H, m), 8.15 (1H, d= 8.3Hz), 7.85 (2H, dd), = 5.4,J,
= 3.1Hz), 7.71 (2H, ddJ; = 5.3,J, = 3.2Hz), 7.55-7.49 (2H, m),
7.45 (1H, ddJ; = 8.2,J, = 4.2Hz), 7.15-7.14 (1H, m), 6.93-6.89
(2H, m), 3.68-3.65 (3H, m), 2.89 (2H, &= 7.2 Hz), 1.85-1.81 (1H,
m), 1.75-1.62 (3H, m), 1.31-1.23 (12H, M§C NMR (CDCk, 101
MHz): dc 169.9, 168.5, 148.4, 148.1, 138.3, 136.3, 134.8.8,3
132.2, 127.9, 127.4, 126.6, 124.2, 123.2, 123.1,612121.5, 116.5,
46.7,38.1, 38.0, 37.3, 29.7, 29.7, 29.4, 29.16,287.3, 26.8; HRMS
(ESI) calcd for GeHagNz0sS[M+H] *554.2477 found 554.2497.

3.4.48. 3-(3-(Cyclopentyloxy)-4-methoxyphenyl)-8-(1,3-
dioxoisoindolin-2-yl)-N-(quinolin-8-yl)octanamide  (17): The
compound 17 was obtained after purification by column
chromatography on silica gel (EtOAc:hexane = 40:89€)a yellow
color viscous liquid (67 mg, 74%R (40% EtOAc/hexane) = 0.2; IR

75%); R (40% EtOAc/hexane) = 0.5; IR (DCM): 2928, 1731, 1527 (DCM): 3353, 2936, 1711, 1260, 724 ¢mtH NMR (400 MHz,

1247, 720 crif; 'H NMR (400 MHz, CDCJ) dy 9.67 (1H, br. s),
8.77-8.73 (2H, m), 8.15 (1H, d= 7.8Hz), 7.84 (2H, dd), = 5.2,J,
= 3.1Hz), 7.71 (2H, ddJ; = 5.3,J, = 3.1Hz), 7.53-7.47 (2H, m),
7.44 (1H, ddJ; = 8.3,J, = 4.3Hz), 7.22 (2H, d,) = 8.4 Hz), 6.84
(2H, d,J = 8.5 Hz), 3.75 (3H, s), 3.67 (2H,= 7.3 Hz), 3.26-3.23
(1H, m), 2.88-2.77 (2H, m), 1.80-1.74 (1H, m), £661 (3H, m),
1.31-1.20 (12H, m)**C NMR (CDC}, 101 MHz):6 170.6, 168.5,
158.0, 147.9, 138.1, 136.5, 136.4, 134.3, 133.8,213128.4, 127.9,
127.4,123.1, 121.5, 121.4, 116.7, 113.9, 55.11,,461..9, 38.1, 36.4,
29.7, 29.5, 29.4, 29.1, 28.6, 27.4, 26.8; HRMS (ESi)cd for
CagHaoN30,4 [M+H] * 578.3019 found 578.3033.

3.4.45. 12-(1,3-Dioxoisoindolin-2-yl)-N-(quinolin-8-yl)-3-(p-
tolyl)dodecanamide (14c): The compoundl4c was obtained after
purification by column chromatography on silica ¢EtOAc:hexane
= 40:60) as a colourless viscous liquid (61 mg, %2R (40%
EtOAc/hexane) = 0.5; IR (DCM): 2926, 1711, 1524, 1388 cm;
"H NMR (400 MHz, CDC}) dy 9.69 (1H, br. s), 8.78-8.74 (2H, m),
8.14 (1H, dJ = 8.2 Hz), 7.84 (2H, dd}, = 5.4,J, = 3.0Hz), 7.70
(2H, dd,J; = 5.4,3, = 3.1Hz), 7.53-7.46 (2H, m), 7.44 (1H, d&, =
8.3,J, = 4.3Hz), 7.19 (2H, dJ= 8.0 Hz), 7.11 (2H, d)= 7.9 Hz),
3.67 (2H, t,J= 7.3 Hz), 3.28-3.23 (1H, m), 2.87-2.79 (2H, mRP.
(3H, s), 1.82-1.75 (1H, m), 1.71-1.61 (3H, m), 11320 (12H, m);
C NMR (CDCE, 101 MHz):6c 170.5, 168.4, 148.0, 141.3, 138.3,
136.3, 135.7, 134.5, 133.8, 132.2, 129.2, 127.8,4,2127.4, 123.1,
121.5, 121.3, 116.4, 46.0, 42.2, 38.1, 36.3, 22%4, 29.4, 29.1,
28.6, 27.4 26.8, 21.0; HRMS (ESI) calcd fogehTiN3O3 [M+H]*
562.3070 found 562.3097.

3.4.46. 3-(2,3-Dihydrobenzo[b][1,4]dioxin-6-yl)-12-(1,3-
dioxoisoindolin-2-yl)-N-(quinolin-8-yl)dodecanamide (14d): The
compound 14d was obtained after purification by column
chromatography on silica gel (EtOAc:hexane = 40:68)a pale
yellow color liquid (64 mg, 70%)R (40% EtOAc/hexane) = 0.3; IR
(DCM): 2928, 1708, 1526, 1286, 720 ¢mtH NMR (400 MHz,
CDCly) dy 9.68 (1H, br. s), 8.79-8.74 (2H, m), 8.15 (1HJd; 8.2
Hz), 7.85 (2H, ddJ; = 5.0,J, = 3.0 Hz), 7.71 (2H, dd}; = 4.8,J, =
3.0 Hz), 7.54-7.49 (2H, m), 7.45 (1H, dd, = 8.3,J, = 4.3 Hz),
6.80-6.78 (3H, m), 4.20 (4H, s), 3.67 (2HJt= 7.2 Hz), 3.20-3.16
(1H, m), 2.80 (2H, dJ = 7.2 Hz), 1.75-1.72 (1H, m), 1.67-1.64 (3H,
m), 1.31-1.21 (12H, m)*C NMR (CDCk, 101 MHz): 6 170.5,
168.5, 148.0, 143.4, 141.9, 138.3, 137.8, 136.83,5,3133.8, 132.2,
127.9, 127.4, 123.1, 121.5, 121.3, 120.6, 117.8,4,1116.0, 64.3,
64.3, 46.0, 42.0, 38.1, 36.3, 29.5, 29.4, 29.11,288.6, 27.4, 26.8;
HRMS (ESI) calcd for GHsN3;Os [M+H]* 606.2968 found
606.2943.

3.4.47. 12-(1,3-Dioxoisoindolin-2-yl)-N-(quinolin-8-yl)-3-
(thiophen-2-yl)dodecanamide (14€): The compoundl4e was
obtained after purification by column chromatognamm silica gel

CDCly) 6y 9.62 (1H, br. s), 8.75-8.72 (2H, m), 8.14 (1HJd; 8.2
Hz), 7.83 (2H, dd)); = 5.3,J, = 3.2Hz), 7.71-7.69 (2H, m), 7.52-
7.42 (3H, m), 6.81-6.76 (3H, m), 4.72 (1H, br.3)6 (3H, s), 3.63
(2H, t,J = 7.2 Hz), 3.23-3.16 (1H, m), 2.85-2.74 (2H, mB&t1.54
(11H, m), 1.35-1.27 (5H, m§*C NMR (CDCk, 101 MHz):6c170.5,
168.4, 148.6, 148.0, 147.6, 138.2, 136.5, 136.3,4,3133.8, 132.2,
127.9, 127.4, 123.1, 121.5, 121.3, 119.4, 116.8,6,1112.2, 80.2,
56.0, 46.3, 42.4, 38.0, 36.2, 32.8, 28.5, 271,,25491, 24.0; HRMS
(ESI) caled for G;H4oN3Os[M+H] *606.2968 found 606.2938.

3.4.49. 3-(3-(Cyclopentyloxy)-4-methoxyphenyl)-12-(1,3-
dioxoisoindolin-2-yl)-N-(quinolin-8-yl)dodecanamide (18): The
compound 18 was obtained after purification by column
chromatography on silica gel (EtOAc:hexane = 40:&€)a yellow
color viscous liquid (56 mg, 56%R; (40% EtOAc/hexane) = 0.2; IR
(DCM): 3354, 2929, 1693, 1259, 724 ¢mtH NMR (400 MHz,
CDCly) dy4 9.64 (1H, br. s), 8.75-8.74 (2H, m), 8.14 (1HJd; 8.2
Hz), 7.84 (2H, ddJ, = 5.4,J3, = 3.0Hz), 7.70 (2H, ddJ; = 5.4,3, =
3.1 Hz), 7.52-7.46 (2H, m), 7.43 (1H, dd, = 8.3,J, = 4.2 Hz),
6.82-6.77 (3H, m), 4.75-4.71 (1H, m), 3.77 (3H,%H6 (2H, tJ =
7.3 Hz), 3.23-3.16 (1H, m), 2.86-2.75 (2H, m), 11895 (2H, m),
1.83-1.74 (5H, m), 1.70-1.63 (3H, m), 1.60-1.50 (2#j, 1.31-1.21
(12H, m); *C NMR (CDCL, 101 MHz): éc 170.7, 168.5, 148.5,
147.9, 147.5, 138.1, 136.7, 136.4, 134.4, 133.8,213127.9, 127 .4,
123.1, 1215, 121.3, 119.4, 116.5, 114.6, 112.12,886.0, 46.4,
42.4, 38.1, 36.3, 32.8, 32.7, 29.5, 29.4, 29.26,287 .4, 26.8, 24.1,
24.0; HRMS (ESI) caled for GHgN3Os [M+H] ™ 662.3594 found
662.3562.

3.4.50. 3-(4-Cyanophenyl)-4-(4-(1,3-dioxoisoindolin-2-yl)phenyl)-
N-(quinolin-8-yl)butanamide (19a): The compound19a was
obtained after purification by column chromatognamm silica gel
(EtOAc:hexane = 40:60) as a colourless solid (52 0§6); R (40%
EtOAc/hexane) = 0.4; mp: 140-14Z; IR (DCM): 2968, 1701,
1485, 1382, 826 cth *H NMR (400 MHz, CDCJ): 6y 9.71 (1H, br.
s), 8.79 (1H, ddJ; = 4.2,3, = 1.6Hz), 8.68 (1H, ddJ; = 5.5,J, =
3.4Hz), 8.16 (1H, ddJ; = 8.3,J, = 1.6Hz), 7.95 (2H, ddJ; = 5.4,
J, = 3.0Hz), 7.79 (2H, ddJ; = 5.5,J, = 3.1Hz), 7.56 (2H, dJ =
8.3Hz), 7.54-7.49 (2H, m), 7.47 (1H, di,= 8.2,J, = 4.2Hz), 7.39
(2H, d,J = 8.2 Hz), 7.34 (2H, d) = 8.4Hz), 7.22 (2H, dJ = 8.4
Hz), 3.83-3.76 (1H, m), 3.18 (1H, dd, = 13.6,J, = 6.7Hz), 3.08-
3.01 (2H, m), 2.92 (1H, dd); = 15.2,J, = 8.4 Hz); *C NMR
(CDCl;, 101 MHz): 6c 169.0, 167.3, 148.9, 148.2, 138.7, 138.2,
136.4, 134.4, 134.1, 132.4, 131.7, 130.1, 129.8,612127.9, 127.3,
126.4, 123.7, 121.7, 121.7, 118.9, 116.5, 110.6),448.3, 41.9; MS
m/z (ASAP) 537 (M+H].

3.4.51. 3-(4-(1,3-Dioxoisoindolin-2-yl)phenyl)-3-(4-
methoxyphenyl)-N-(quinolin-8-yl)propanamide  (19b): The
compound 19b was obtained after purification by column
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chromatography on silica gel (EtOAc:hexane = 40#&9)p green

color solid (52 mg, 66%)R: (40% EtOAc/hexane) = 0.4; mp: 70-72

°C; IR (DCM): 2923, 1717, 1523, 1382, 720 tnH NMR (400

MHz, CDCE): 6,4 9.81 (1H, br. s), 8.80-8.78 (1H, m), 8.73 (1H, dd,

J; = 6.6,J, = 1.5Hz), 8.14 (1H, d,J = 8.2 Hz), 7.95 (2H, dd; =
5.4,J, = 3.1Hz), 7.78 (2H, dd); = 5.4,J, = 3.0Hz), 7.54-7.43 (5H,
m), 7.39 (2H, d,) = 8.3 Hz), 7.30 (2H, d] = 8.6Hz), 6.85 (2H, d, J
=8.5 Hz), 4.84 (1H, t) = 7.6Hz), 3.76 (3H, s), 3.33 (2H, d,= 7.6
Hz): **C NMR (CDCk, 101 MHz): ¢ 169.4, 167.3, 158.3, 148.1,
144.2, 138.3, 136.3, 135.3, 134.4, 134.3, 131.9,912128.9, 128.4,
127.9, 127.4, 126.5, 123.7, 121.6, 121.5, 116.8,11155.2, 46.0,
44.5. MSm/z (ASAP) 528 (M+HY.

3.5. Procedure for the removal of the directing group 8-
aminoquinoline and preparation of the carboxylate derivatives
20a,b and 21a: Arylated carboxamid&c/14a/10d (0.15-0.25 mmol,
1 equiv), p-TsOH.HO (3 equiv) and methanol/ethanol (3-4 mL)
were added to screw-cap seal tube. The vial cantpitihe mixture
was sealed and submerged into a silicon oil bathhpated to 100
°C. After 24 h, the dark brown solution was cooledtt After the
reaction period, the solvent was evaporated uneduaed pressure
to afford a crude reaction mixture, which was pedfby column
chromatography to afford the corresponding carkateyterivatives
20a,b/21a.

35.1. M ethyl 3-(4-chlor ophenyl)-4-(1,3-dioxoisoindolin-2-
yl)butanoate (20a): The compound20a was obtained after
purification by column chromatography on silica ¢EtOAc:hexane
= 40:60) as a colourless solid (50 mg, 93%)(4R% EtOAc:hexane)
0.7; mp: 104-1068C; IR (DCM): 2949, 1714, 1397, 1171, 722°tm
'H NMR (400 MHz, CDCY) 6 7.82 (2H, d,J = 4.0Hz), 7.72 (2H, d,
J = 4.0Hz), 7.28-7.22 (4H, m), 3.94-3.84 (2H, m), 3.75 (Hdint,J
= 7.6Hz), 3.52 (3H, m), 2.79-2.67 (2H, myC NMR (CDC}, 101
MHz): 6c 171.7, 168.1, 138.8, 134.1, 133.1, 131.7, 129.B.812
123.4,51.7, 42.9, 40.2, 38.3; HRMS (ESI) calcdGgH,CINNaQ,
[M+Na]* 380.0666 found 380.0650.

3.5.2. Ethyl 6-(1,3-dioxoisoindolin-2-yl)-3-phenylhexanoate (20b):
The compound20b was obtained after purification by column
chromatography on silica gel (EtOAc:hexane = 30:d) a
colourless liquid (69 mg, 59%R: (30% EtOAc/hexane) = 0.6; IR
(DCM): 2920, 1711, 1396, 1031, 720 ¢m'H NMR (400 MHz,
CDCly): 6y 7.83-7.81 (2H, m), 7.71-7.70 (2H, m), 7.29-7.26 (&),
7.20-7.17 (3H, m), 4.01 (2H, 4,= 7.1 Hz), 3.64 (2H, ] = 7.2 Hz),
3.16-3.09 (1H, m), 2.66-2.54 (2H, m), 1.78-1.56 (3h), 1.52-1.43
(1H, m), 1.12 (3H, tJ = 7.1 Hz);**C NMR (CDC}, 101 MHz):5¢
172.1, 168.3, 143.3, 133.9, 132.1, 128.5, 127.5,612123.2, 60.3,
41.9, 41.8, 37.8, 33.3, 26.5, 14.1; HRMS (ESI) calft
C,Ho3NNaQ, [M+Na]*™ 388.1525 found 388.1514.

35.3.  Methyl  3-(4-chlorophenyl)-12-(1,3-dioxoisoindolin-2-
yl)dodecanoate (21a): The compound2la was obtained after
purification by column chromatography on silica ¢EtOAc:hexane
= 30:70) as a colourless liquid (80 mg, 71%% (30%
EtOAc/hexane) = 0.6; IR (DCM): 2928, 2855, 1713, 1380 cm;
"H NMR (400 MHz, CDCY): 6, 7.85 (2H, dd)), = 5.5,J, = 3.1Hz),
7.72 (2H, ddJ, = 5.4,J, = 3.1Hz), 7.29 (2H, dJ = 8.4 Hz), 7.11
(2H, d,J = 8.4 Hz), 3.67 (2H, 1) = 7.3 Hz), 3.59 (3H, s), 3.10-3.03
(1H, m), 2.65-2.50 (2H, m), 1.70-1.54 (4H, m), £BA9 (4H, m),
1.20-1.08 (8H, m)*C NMR (CDCk, 101 MHz):dc 172.6, 168.4,
142.6, 133.8, 132.2, 132.0, 128.8, 128.5, 123.15,541.6, 41.5,
38.0, 36.1, 29.4, 29.3, 29.3, 29.1, 28.6, 27.28;26IRMS (ESI)
calcd for G/H3,CINaNQ, [M+Na]" 492.1918 found 492.1924.

3.6. Procedure for deprotection of phthalimide group from
substrate 21a/20b:?Y A RB flask containing substrate21a/20b
(0.19-0.22 mmol) in DCM (1-1.5 mL), EtOH (1-1.5 mlgnd
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ethylenediamine (5 equiv) was heated to 40 °C for h24vith
vigorous stirring. Then, the solvents were removeder reduced
pressure. CuGl(2.5 equiv.) and deionized water (10 mL) were
added into the resulting mixture. The aqueous Eoluas extracted
with EtOAc (3 x 10 mL). The organic layers was wesshwith brine,
dried over anhydrous N80, and concentrated under reduced
pressure to afford the corresponding products.

3.6.1. Methyl 12-amino-3-(4-chlorophenyl)dodecanoate (22a):
The compound®2a was obtained by following the above procedure
as a pale green color liquid (73 mg, 86%); IR (DCR928, 2855,
1735, 1261, 752 ci *H NMR (400 MHz, CDCJ): dy 7.27 (2H, d;J

= 7.8 Hz), 7.12 (2H, d) = 7.5 Hz), 3.59 (3H, s), 3.07 (1H, br. s),
2.65-2.51 (2H, m), 1.61-1.09 (18H, m®C NMR (CDCh, 101
MHz): 6c 172.6, 142.6, 132.0, 128.8, 128.6, 51.5, 41.6,,43651,
30.2, 29.4, 27.2; HRMS (ESI) calcd for;gH3,CINO, [M+H]*
340.2043 found 340.2054.

3.6.2. Ethyl 6-amino-3-phenylhexanoate (4): The compoundt was
obtained by following the above procedure as a hrealor liquid
(28 mg, 63%, the purity of this sample around 8%30R (DCM):
2928, 1730, 1643, 1163 dnH NMR (400 MHz, CDCY)): oy 7.32-
7.27 (2H, m), 7.19-7.17 (3H, m), 4.01 (2H,J 6.8 Hz), 3.10-3.08
(1H, m), 2.67-2.54 (2H, m), 1.79-1.42 (4H, m), £1BA7 (2H, m),
1.13 (3H, t,J = 6.8 Hz);**C NMR (CDC}, 101 MHz):6c 172.3,
143.2, 128.6, 127.5, 126.7, 60.4, 41.7, 29.7, IRMS (ESI) calcd
for C14H,,NO, [M+H]* 236.1651 found 236.1656. The NH protons
could not be clearly identified in the proton NMR.

3.7. General procedure preparation of the pyrrolidone
derivatives (2d/23): p-C-H Arylatedy-aminobutyric acid derivatives
8/16 (0.2-0.25 mmol, 1 equiv), M4.H,O (40 equiv) and ethanol (3
mL) were added to screw-cap seal tube. Then, thatieg mixture
was sealed and the tube was submerged into arsititdath pre-
heated to 95 °C. After 6 h, the solution was coaéedt. After the
reaction period, the reaction mixture was dilutathvietOAc (7-10
mL) and transferred into a separating funnel, tlgaoic layers were
washed with water and then the organic layers weliected and
dried over anhydrous N80O,. Next, the solvent was evaporated to
afford a crude reaction mixture, which was purifiegl column
chromatography to afford the corresponding pyraiiel derivatives
(2d/23).

3.7.1. 4-(4-Nitrophenyl)pyrrolidin-2-one (23a): The compound
23a was obtained after purification by column chromaapdy on
silica gel (EtOAc:MeOH = 90:10) as a brown colofidd24 mg,
58%); R (90% EtOAc:MeOH) 0.2; mp: 166-16%&; IR (DCM):
3256, 1690, 1513, 1254, 744 ¢mH NMR (400 MHz, CDC)) dy
8.22 (2H, d,J = 8.7Hz), 7.45 (2H, dJ = 8.6Hz), 6.96 (1H, br. s),
3.91-3.81 (2H, m), 3.47 (1H, dd, = 9.1,J, = 6.2Hz), 2.83 (1H, dd,
J; = 17.0,J, = 8.8Hz), 2.51 (1H, dd), = 17.1,J, = 7.9 Hz); **C
NMR (CDCl, 101 MHz):0c177.1, 149.8, 147.1, 127.7, 124.2, 49.0,
39.9, 37.8; HRMS (ESI) calcd for ,64:,N,05 [M+H] " 207.0770
found 207.0761.

3.7.2. 4-(5-Oxopyrrolidin-3-yl)benzonitrile (23d): The compound
23d was obtained after purification by column chromaapiy on
silica gel (EtOAc:MeOH = 90:10) as a brown colofidd21 mg,
56%); R (90% EtOAc:MeOH) 0.3; mp: 166-16&; IR (DCM):
3270, 2905, 1686, 1255, 734 ¢mtH NMR (400 MHz, CDC)) dy
7.66 (2H, dJ = 8.3Hz), 7.39 (2H, dJ = 8.2Hz), 6.90 (1H, br. s),
3.88-3.75 (2H, m), 3.43 (1H, dd&, = 9.4,J, = 6.6Hz), 2.80 (1H, dd,
J; = 17.0,J, = 8.9Hz), 2.48 (1H, dd), = 17.0,J, = 8.1 Hz); *C
NMR (CDCk, 101 MHz): §c 177.1, 147.7, 132.8, 127.7, 118.6,
111.2, 49.0, 40.1, 37.6; HRMS (ESI) calcd forH;,N,O [M+H]*
187.0871 found 187.0866.
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