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Oxazole ring system is present in many naturally found biologically active organic compound. Due to
its immense importance, it is necessary to develop new methods for the synthesis of this compound. Therefore,
in this article we are reporting new method for the synthesis of oxazole. In this method enamide is treated with
(diacetoxyiodo)benzene in presence of copper(ll) triflate catalyst to afford oxazole in excellent yield. Easily
prepared starting material, commercially available reagent, short reaction time and mild reaction condition are
the advantages of this method.
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Oxazole is the core structural unit in many naturally found biologically active organic compound.!
They show various pharmacological activity like antifungal, antiviral, antileukemia, antibacterial, and enzyme
inhibitory activities.? Some trisubstituted and 2,5-disubstituted oxazoles have been proved to show
antidiabetic activity.® Due to its immense importance, it is necessary to discover some alternative way for the

synthesis of oxazole.

In literature there are number of methods for the synthesis of oxazole. In 2007 Glorius et al reacted

different primary amides with 1,2-dibromophenylethylene in presence copper(l) iodide to afford oxazole in

good yield.*
Cul (10 mol %)
Ph._Br i DMEDA (20mol %)  Ph._ _q
I * [ P R - I >R
\[Br ’ K2COs3 (3 equiv) N>_
toluene, 110 °C
to 72% yield
R = Aryl, alkyl, alkene 13-62 h up to 72% yie

Scheme. 1: Synthesis of oxazole from primary amides and 1,2-dibromophenylethylene
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Later in the same year Buchwald et al developed method for the synthesis of highly substituted

oxazoles by a Cu-catalyzed amidation of vinyl halides followed by intramolecular cyclization promoted by
iodine.®
1) Cul (5 mol %)

DMEDA (20 mol %)
Cs,C04 (3 equiv)

o]

R A, ) THF, 80°C 3-8h R0

\lr HoN™ RS - I )R

R2 2) 13, DBU, rt-80 °C, g% N
510h

. up to 82% yield
R' and R? = alkyl, aryl, ester, heteroaryl P oY

R® = Alkyl, aryl, heteroaryl

Scheme. 2: Cu-catalyzed amidation of vinyl halides followed by intramolecular cyclization

In 2012 same group reported Room Temperature Copper(11)-Catalyzed Oxidative Cyclization through
Vinylic C—H Functionalization of Enamides for the synthesis of 2,5-Disubstituted Oxazoles at room
temperature.®

CuBrs (15 mol%)
\[ o ethyl nicotinate (30 moll%) R

N 0
.-J'L. e H1
N™ "R'  TBAB (1.2 equiv) \[,j>_

R, R' = Aryl, vinyl K258 equlY) up to 90% yield
: Y CHsCN, rt, 24 h

I

heteroaryl, alkyl

Scheme. 3: Copper(l1)-Catalyzed Oxidative Cyclization through Vinylic C—H Functionalization of Enamides

In the same year stahl group reported copper(ll)-mediated oxidative cyclization of enamides in
presence of N-methyl imidazole in 1,4 dioxane for the synthesis of 2,5-disubstituted oxazoles.’

NMI {2 equiv)
1 CuCl, (2 equiv) R0
uCly (2 equiv
H 1.4 Dioxane, M
Air, 140 °C
R = aryl, alkyl up to 74% yield

R' = alyl, alkyl, alkene

Scheme. 4: copper(l1)-mediated oxidative cyclization of enamides

In the same year zhao et al reported oxidative cyclization of enamide by using

(diacetoxyiodo)benzene and boron trifluoride etherate under reflux condition in DCE.®
Phi{OAc), (1.3 equiv)
R1IH o BF3.0Et, (2 equiv) R!
|

Q

| )R

R2Z NJLR'J DCE, reflux IN>_
H
Ih

R' = aryl, Me, H, acyl, MeOCO;
R? = MeOCO, BnOCO, Me, H, aryl, PhCO
R® = heteroaryl, alkyl

Y

R

up to 90 % yield

Scheme. 5: oxidative cyclization of enamide by using (diacetoxyiodo)benzene and boron trifluoride etherate
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In this article we reported Oxidative cyclization of enamide by using (diacetoxyiodo)benzene and

catalytic amount of copper(ll) triflate.
Present Waork

R' H Phl{OAc): (2 equiv)
\g 0 Cu(OTH), (10 mol%) R o
O N - | J>_©
5 HJ\© DCE, 80 °C fﬁw{\[rﬂ
1h 0
R’ = aryl, heteroaryl; up to 85 % yield

Scheme. 6: Present work

Result and discussion:

At first, we are trying the synthesis of indole from imidazole by using stochiometric amount of
copper(ll) triflet as a catalyst along with 2 equivalents of (Diacetoxyiodo)Benzene in dichloroethane as a
solvent. But it was found that instead of indole we were getting oxazole in this reaction. Then we tried to
optimize the reaction condition under different condition (table 1). At first, we were used stoichiometric
amount of copper(lIl) triflet. In later experiment we reduced the stoichiometry of copper (1) triflet to catalytic

amount and we found that reaction is equally efficient with catalytic amount of copper (11) triflet.

Table. 1: Optimization of reaction condition

0
X Yo7 Cu(OTf), o)
HN__O PhI(OAc), S0\ _n
R
DCE, o
2h
1a 2a
Entry Reagent Catalyst Temperature | Yield %
. ) 80 °C
1 PhI(OAC)2 (1 equiv) | Cu(OTf): (1 equiv) 80
. ) 80°C
2 PhI(OAC)2 (2 equiv) | Cu(OTf)2 (0.3 equiv) 85%
3 | PhI(OAC):2 (2 equiv) | Cu(OTf)2 (0.1 equiv) 80 °C 85%
4 PhI(OAC)2 (2 equiv) | Cu(OTf)2 (0.1 equiv) rt trace

Then we checked substrate scope for this rection. Electron rich as well as electron deficient enamides
are smoothly converted in to the corresponding oxazole in good vyield. Heterocyclic enamides are also

transformed in to corresponding oxazole.
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Table. 2: Substrate scope of reaction

Cu(OTf) (10 mol %)

O
-
HN Phi{OAc)2 (2 equw]
DCE, 80 °C ﬂ
2h

@]

1a
0 0
o " “o N
>~ O
0 (o)
Cl
2a (80%) 2b (B5%)
0 o}
\O N \O N
L) 5
0 o
Br
NO,
2¢ (77%) 2d (75%)
0

2e (60%)

Plausible reaction mechanism for this reaction is similar to the mechanism proposed by Buchwald
group in 2012 for the similar transformation.® This mechanism can be explained as at first copper(l1) triflate
removes one electron from enamide to afford radical cation A. This radical cation A undergo deprotonation
to give free radical intermediate B. Then second molecule of copper(ll) triflate will take one electron from
intermediate B followed by deprotonation of this intermediate will give title product (2a). Then the reduced
copper(1) triflet was oxidized to copper(ll) triflet by the (Diacetoxyiodo)Benzene regenerating the catalyst to

carry out second catalytic cycle.
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TfO
Ph O Cu(OTf), Cu(OTH)
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Cu(OTf),
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Cu{OTf) TfO
Phl(OAc), Ph 0
Cu(OTH) =  Cu(OTf), /L\HJ\ P
o ] ©
v fw
2a
Scheme. 7: Plausible mechanism of oxazole formation from enamides Material
and method:

All reactions were done in oven-dried glassware. All commercially available reagents were used as it is
without further purification. All the reactions were monitored by thin-layer chromatography (TLC) were
visualized by a UV lamp; product was purified by using silica gel column chromatography. * H/**C NMR
spectra were recorded on Bruker Advance Neo 500 MHz spectrometers at 500/125 MHz, respectively, in
CDCI3 and Dimethyl Sulphoxide-d6 unless otherwise stated, using TMS as internal standard. Unit of chemical
shifts are ppm (parts per million). Mass spectra were obtained from shimadzu LCMS-8040 by electrospray
ionization time-of-flight (ESI-TOF) mass spectrometry. Melting points were determined using Thiele’s tube.
Column chromatography purification of compounds was carried out by gradient elution using ethyl acetate

(EA) and petroleum ether (PE) as mobile phase.

General procedure for Synthesis of 2,4,5-Trisubstituted Oxazoles(2a-2¢): In 100 ml round bottom flask
enamide (compound 1a) (300 mg, 1.07 mmol, 1 equiv) was dissolved in 1,2-dichloro ethane (5 mL) and
copper(Il) triflate (38 mg, 0.10 mmol, 0.1equiv) was added. To this mixture (Diacetoxyiodo)Benzene (687
mg, 2.13 mmol, 2 equiv) was added. The reaction mixture was heated at 80 °C for 2 h. Reaction completion
was monitored by using TLC plate. After the reaction completion rection mixture was cooled to room
temperature and then quenched water. The resulting mixture was extracted with ethyl acetate. The organic

phase was dried over anhydrous sodium sulphate, filtered and the solvent was removed under reduced
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pressure. The resulting crude product is purified by silica gel column chromatography using mobile phase

petroleum ether & ethyl acetate (13:1) affording pure title compound (238 mg, 80%)

Methyl 2,5-diphenyloxazole-4-carboxylate (2a): White solid; mp 77-79 °C yield: 238 mg, 80 % (ethyl
acetate/petroleum ether = 1/13); *H NMR (500 MHz, CDCls, 300 K) & (ppm) = 8.17 - 8.13 (m, 4H), 7.51 -
7.47 (m, 6H), 3.98 (s, 3H); 13C NMR (126 MHz, CDCI3, 300 K) & (ppm) = 162.7, 159.8, 155.3, 131.2, 130.4,
128.9, 128.9, 128.5, 127.9, 127.0, 126.9, 126.3, 52.4; IR: 2922, 2850, 1710, 1559, 1485, 1442, 1212, 1094,
765, 678 cm™.8

Methyl 5-(4-chlorophenyl)-2-phenyloxazole-4-carboxylate (2b): White solid; mp 130-132 °C; vyield: 238
mg, 85 % (ethyl acetate/petroleum ether = 1/12); *H NMR (500 MHz, CDClz, 300 K) & (ppm) = 8.16 - 8.13
(m, 4H), 7.52 - 7.47 (m, 5H), 3.99 (s, 3H); 3C NMR (126 MHz, CDCI3, 300 K) & (ppm) = 162.8, 160.1,
154.3, 136.6, 131.5, 129.9, 129.0, 129.0, 128.4, 127.0, 126.3, 125.6, 52.7, 29.8; IR: 2948, 1712, 1588, 1560,
1483, 1215, 1086, 1006, 833, 781, 706, 688 cm™* HRMS (ESI): m/z calcd for- [C17H12CIOsN+Na]* : -
336.0398, found: - 336.0386.

Methyl 5-(2-bromophenyl)-2-phenyloxazole-4-carboxylate (2c¢): White solid; mp 134-136 °C vyield: 238
mg, 77 % (ethyl acetate/petroleum ether = 1/13); *H NMR (500 MHz, CDCls, 300 K) & (ppm) = 8.17-8.14 (m,
2H), 7.73 (dd, J = 1.0, 8.0 Hz, 1H), 7.59 (dd, J = 1.6, 7.6 Hz, 1H), 7.51 - 7.46 (m, 3H), 7.44 (dd, J = 2.9,

8.3 Hz, 1H), 7.38 (dt, J = 1.8, 8.1 Hz, 1H), 3.87 (s, 3H); 13C NMR (126 MHz, CDCls, 300 K) & (ppm) = 161.9,
161.1, 154.0,133.2, 132.5, 131.8, 131.3, 130.4, 129.0, 128.9, 127.1, 127.0, 126.4, 123.8, 52.3; IR: 2920, 1717,
1625, 1428, 1207, 1000, 755, 675 cm™.

Methyl 5-(3-nitrophenyl)-2-phenyloxazole-4-carboxylate (2d): White solid; mp 172-174 °C yield: 229 mg,
75 % (ethyl acetate/petroleum ether = 1/11); *H NMR (500 MHz, CDCls, 300 K) & (ppm) = 9.07 (t, J = 1.9
Hz, 1H), 8.57 (td, J = 1.2, 8.1 Hz, 1H), 8.32 (ddd, J = 1.0, 2.2, 8.2 Hz, 1H), 8.20 - 8.15 (m, J = 6.7 Hz, 2H),
7.70 (t, J = 8.1 Hz, 1H), 7.56 - 7.50 (m, 3H), 4.02 (s, 3H); 3C NMR (125 MHz, CDCls, 300 K) & (ppm) =
162.4, 160.7, 152.4, 148.4, 134.0, 131.7, 129.7, 129.7, 129.0, 128.5, 127.1, 125.8, 124.7, 123.3, 52.8; IR:
3103, 1714, 1525, 1346, 1236, 1103, 1023, 803, 700 cm™* HRMS (ESI): m/z calcd for- [C17H12N20s+H]* : -
325.0819, found: - 325.0812.

Methyl 2-phenyl-5-(thiophen-2-yl) oxazole-4-carboxylate (2e): White Solid; mp 125-127 °C; yield: 261
mg, 60 % (ethyl acetate/petroleum ether = 1/19); *H NMR (500 MHz, CDCls, 300 K) & (ppm) = 8.16 - 8.13
(m, 3H), 7.56 (dd, J = 1.2, 5.0 Hz, 1H), 7.51 - 7.47 (m, 3H), 7.19 (dd, J = 3.8, 4.9 Hz, 1H), 4.02 (s, 3H); *C
NMR (125 MHz, CDCls, 300 K) & (ppm) = 162.6, 159.0, 151.2, 131.2, 130.3, 129.7, 128.9, 128.5, 127.8,
126.9, 126.1, 52.4; IR: 2944, 1702, 1613, 1577, 1487, 1440, 1239, 1203, 1092, 1052, 779, 735, 703 cm™;
LCMS (ESI): m/z calcd for- [C1sH11NO3sS +H]" : 286, found: 286.

1 H and 3C NMR spectra of synthesized compounds
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Conclusion:

We successfully developed simple one-pot protocol for the synthesis of oxazole. Easily prepared
precursor, commercially available reagent and catalyst, short reaction time, mild reaction condition and

excellent yield are the advantages of our protocol.

RE=EQ
1LH EBscan CDCL3 {Di\Spectral ame 22

N
[ 57
W
1 CRE
2o he
T 150
CE )
TE 1,
Dl 00
o |
=13 1730805 HH
Lol 18
P 1.0% une
LN1 2 t .-Il ui:l
] F ing
\ F 5
WO
E
n 3
LS J-I!'! id ._J__ I J-_»h - !
W | | a
I T T d‘l . T L T I| T T T
11 10 k) f T & 5 L 3 2 1 0 ppm

JETIRFO06022 | Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org | 128


http://www.jetir.org/

© 2022 JETIR May 2022, Volume 9, Issue 5 www.jetir.org (ISSN-2349-5162)

To 8  GLboBno0g =
i mgw—EﬂmEhE ‘—E% =
b 0O 170 L == R == R ] = -
od 0 w3 — O o @ ad P b= 0 k0 b : =
T 1 71 O O T O O O ] o
- - —r e [y .y u
o
A
o M
|-
(9]
Za
" - ‘ ‘ | L I ) i 1
180 160 140 120 o0 a0 G0 40 20 Oppm
[FE=11%
1H_Bscan CDCLE {Di\Spectral onme 26 RRUEER
AVARCE HED
- 500 MHz HHR
) CTROHETER
. s PO
n
| current Data PaTamstsrs
KAME Jan2s-2022
EXPHD 260
FROCHD 1
o FZ - ACquisition Farameters
Data_ 20220125
™ Time 1%.51 h
o M IHETROM  Avance Heo 500
I| b FROAHT  T1RO470 0313 |
FULFBOG 2330
0 D E5536
EQLVEHNT [ e )}
HE L&
Cl DE )
EWH 14705.883 Hz
L FIDRES B. 446788 Hz
AQ 2.2282240 =eo
[ 1
[l
GE
TE M,2 K
0l L. 0000000 seo
o 1
EFD] S500,1730805 MHz
KUl 1
P 1.33 umed
Fl 1000 used
FLW1 20, 9I000031 W
Fa Proceaming pacranetera
81 BES1E
513 530.1700112 HHz
WOW EM
EBE il
Ln .30 HE
B ]
N - & N ___.I ey [ LoD
[‘: i Fj
= ]
B M -
T T T T T T L iidandsaad T ey T -
10 9 8 T 6 5 4 3 2 1 o ppm
& B HEEEEEERH S 1=L] ]
£E 5 CEETEELER 255 g
g3 I BRRARERAY ] B
o
\\
o N
[
(0]
cl
Zh
[ | , "
200 180 160 140 120 100 80 GO 40 20 0 ppm

JETIRFO06022 | Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org | 129


http://www.jetir.org/

© 2022 JETIR May 2022, Volume 9, Issue 5

www.jetir.org (ISSN-2349-5162)

RS—bb
LH EBzcan CDCLS {Dih\Spectral nmr 12

51 65536
EF 500, 1700118 HHz
WK EM
BB a
| LB 3.30 Hz
I u | =R d
[ B
- . e . e — e b

ERUEEE
AVARCE HED
S0 MHz HHR
SPECTROHETER

SRIF, P.UO.
Current Data Paramstsrs
KRHE D= 30-3021
EXPD 124
FROCHO

F2 Aogquinibion Paramsbsrs
O _ 0211230
Time 1L.1T |
[HETROH Avance Heo 5S040
FROHHD 119470 _0333 |
FILPROG Tigdd

D 65536
cpCl3

20.%3000031 W

Fi Proceasing parameters

10 ) 8 T ]

JETIRFO06022 | Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org | 130


http://www.jetir.org/

© 2022 JETIR May 2022, Volume 9, Issue 5

www.jetir.org (ISSN-2349-5162)

RS-6E
[C13CPD CRCL3 [D:\Spectral nmr 12

BRUKER

AVANCE NED

500 MHz MME SPECTROMETE!
SALF, FAMNJRE UNIVERSITY,
CHAMDTGARH

current [ata Parameters

HELRHE Dec30-2021
EXPHG 121
FROCHD 1
FZ2 - Aoquisition Farametbers
Dake 20211230

INe
FROEH
FULFR
o

iU Avasce Meos 500

18.28 K

8] 11 wE0E
el

Br M
2c r
TE Wn.z2 K
Dl 2, 0000000 s&c
.EI.II_ 003000000 awc
.I-Ir-.- ::-.-\...'u-:i:-:!- MHz
HUC1 132
D 3,33 usec
Pl L. 0D usec
PLW 43, Ld0bhBdd W
ZFDd LO0. 1720007 Mz
HUCE 1M
CPOPRGLZ WaltzEh
PCPD2 0.0 usec
PLKNZ 20.93000031 W
FLW1Z L AN W
FLK1A 448000 W
[ F2 - Frocessing parameters
£l IZVEE
=F L25.TETEAE5 MHE
NN E
SEB a
LB 1.0 Hz
| | r
. s 1.40
T T T T T
180 160 140 120 100 ppm
SRR Hi iy 5
P P P =
O
"
O N
[ N
o
NO, 2d
il o
I I I s S s R B
g &5c5 &8 2
= L= = I | o
11 10 a 8 7 4 2 1 0 ppm

JETIRFO06022 | Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org | 131



http://www.jetir.org/

© 2022 JETIR May 2022, Volume 9, Issue 5 www.jetir.org (ISSN-2349-5162)

RS-T5
[C13CPD COCL3 {Dr\Spectral nmr 17

BRUKEER

AVANCE NED

500 MHz HWME SPECTROMETER
[ SAIF, PRNJAR UNIVERSITY,

CHANDTGARH
curcent Cata Parameters
HAME Deo3n-Z0Z1
EXFSG 171
PROCHD 1
F2 - Acquisiticn Parameters
D Date_ Z0211230
Tim= ZD.45 b
e THETRUM  Avamce Meo 500
O M phomiD Z1i6474 0333 |
PULPACG zgpg 30
™
r \ BOLVERT
HE
O ns
SWH Hx
FIDRES Az
Z BE
oW (13
NG zd uE FrrT
TE ]
2 1 mar
D1l BEC
T
E HHz
uuci
Fl usec
Pl in [FL11)
PLK1 23. 14090 W
EFOE E00. 172D HHz
HUCE 1
CPOPRG| 2 walEziS
BOFDOZ2 a0, 90 usec
FLRZ E0,230000%] W
PLR12 0. x2703000 W
PLW13 0.16440000 W
1 l | F# - Processing parametecs
81 T
BF 125.7ETEAEL MHz
WDH EM
55 ]
| | | I L i.00 Bz
G ]
! o é? 1.40
T T T T T T T T T T T
180 160 140 120 100 B0 L1 a0 20 pPpm
[ES=15E
1H Bscan CDCL3 {D:i\Specteal ame 16 RRUEER
AVARCE HED
o a0 MHz HHR
= SPECTROMETER
A ERIF, F.0.
Current Data Paramestsrs
HRME Fab03-2022
EXFHD 161
FROCHO 1
FZ - Acquisition Farameters
Date_ 20220205
Tims 11.18 kK
IHETRUH &vancs Heo S00
FRODMD E1RG4TO_ 0333 |
FULPROG 2@
D 65536
SOLVENT crold
] 16
o5 1]
EMH 14705, 803 Hz
FI1DHES 0. 448TAE HE
A 2. 22022990 =ec
| Ba
=
DE
TE
o1 1
TDi 1
SFD1 S, 1TAGEAS MUz
I 1H
] 3.33
Fl 10,040
FLW1 20.53000031 W
F2 - Processing parameters
51 ES536
EF 500.1700106 HHz
WOW EM
= ]
LB 3.30 Hz
= 1]
I w2 1.00
=
R s AR o e AaRa e ARR RS L s AR e IRARRS
10 g & 5 4 3 2 1 0 ppm

JETIRFO06022 | Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org | 132


http://www.jetir.org/

www .jetir.org (ISSN-2349-5162)

© 2022 JETIR May 2022, Volume 9, Issue 5

ERUKER

AVANCE MWEOD

00 MHz MME SPECTROMETER
SAIF; PANJAE UMIVEESITY,
CHAMDTGARE

T - T T T e
200 180 160 140 120 100 80

Acknowledgement:

Author is thankful to SAIF Chandigarh, Panjab University for recording Proton and Carbon-13 NMR.

References:

1. Jin, Z. Nat. Prod. Rep. 2011, 28, 1143.

2. (a) N. Desroy, F. Moreau, S. Briet, G. L. Fralliec, S. Floquet, L. Durant, V. Vongsouthi, V. Gerusz,

A. Denis and S. Escaich, Bioorg. Med. Chem., 2009, 17, 1276; (b) S. Heng, K. R. Gryncel and E. R.

Kantrowitz, Bioorg. Med. Chem., 2009, 17, 3916; (c) E. Bey, S. Marchais-Oberwinkler, P. Kruchten,

M. Frotscher, R. Werth, A. Oster, O. Algul, A. Neugebauer and R. W. Hartmann, Bioorg. Med. Chem.,

2008, 16, 6423

3. Momose, Y.; Maekawa, T.; Yamano, T.; Kawada, M.; Odaka, H.; Ikeda, H.; Sohda, T. J. Med. Chem.

2002, 45, 1518.

4. Kerstin Schuh (née Muller), Frank Glorius synthesis, 2007, 15, 2297-2306

5. Rubén Martin Ana Cuenca, and Stephen L. Buchwald Org. Lett. 2007, 26, 5521-5524

6. Chi Wai Cheung and Stephen L. Buchwald J. Org. Chem. 2012, 17, 75267537

JETIRFO06022 | Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org \ 133


http://www.jetir.org/
https://pubs.acs.org/action/doSearch?field1=Contrib&text1=Rub%C3%A9n++Mart%C3%ADn
https://pubs.acs.org/action/doSearch?field1=Contrib&text1=Rub%C3%A9n++Mart%C3%ADn
https://pubs.acs.org/action/doSearch?field1=Contrib&text1=Ana++Cuenca
https://pubs.acs.org/action/doSearch?field1=Contrib&text1=Ana++Cuenca
https://pubs.acs.org/action/doSearch?field1=Contrib&text1=Stephen+L.++Buchwald
https://pubs.acs.org/action/doSearch?field1=Contrib&text1=Stephen+L.++Buchwald
https://pubs.acs.org/action/doSearch?field1=Contrib&text1=Stephen+L.++Buchwald
https://pubs.acs.org/action/doSearch?field1=Contrib&text1=Chi+Wai++Cheung
https://pubs.acs.org/action/doSearch?field1=Contrib&text1=Chi+Wai++Cheung
https://pubs.acs.org/action/doSearch?field1=Contrib&text1=Stephen+L.++Buchwald
https://pubs.acs.org/action/doSearch?field1=Contrib&text1=Stephen+L.++Buchwald
https://pubs.acs.org/action/doSearch?field1=Contrib&text1=Stephen+L.++Buchwald

© 2022 JETIR May 2022, Volume 9, Issue 5 www jetir.org (ISSN-2349-5162)
7. Alison E. Wendlandt and Shannon S. Stahl Org. Biomol. Chem., 2012, 10, 3866

8. Yunhui Zheng, Xuming Li, Chengfeng Ren, Daisy Zhang-Negrerie, Yunfei Du, and Kang Zhao J.
Org. Chem. 2012, 77, 10353-10361
9. J.Huang, Y. He, Y. Wang and Q. Zhu, Chem. Eur. J., 2012, 18, 13964

10. Laure Peillerona Pascal Retailleaua and Kevin Cariou Advanced Synthesis & Catalysis, 2019, 361
(22), 5160-5169
11. Jiyun Sun, Daisy Zhang-Negrerie, Yunfei Du, and Kang Zhao, J. Org. Chem. 2015, 80, 1200

12. Xu Ban, Yan Pan, Yingfu Lin, Songging Wang, Yunfei Du and Kang Zhao, Org. Biomol. Chem.,
2012, 10, 3606

JETIRFO06022 | Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org \ 134


http://www.jetir.org/

