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Cyclopent-2-en-1-yl 4-nitrobenzoate (2): Mp:78-80 °C
(lit.77-79 °C [36]); TLCR= 0.57 (n-Hexane: EtOAc; 90:
10); tHNMR (300 MHz, CDCls): &4 (ppm) = 1.98-2.05 (m,
1H), 2.38-2.51 (m, 2H), 2.60-2.67 (m, 1H), 5.98-6.01 (m,
2H), 6.22-6.24 (m, 1H), 8.21 (d, J = 8.1 Hz, 2H), 8.32 (d, J=
7.8 Hz, 2H); BCNMR (75 MHz, CDCl3): & (ppm)= 29.8,
31.2,82.3,123.4,128.8, 130.7, 136.1, 138.5, 150.6, 164.6.

Cyclohex-2-en-1-yl 4-nitrobenzoate (3): Mp: 69-71 °C
(Iit.68-71°C [36]); TLCRs = 0.64 (n-Hexane: EtOAc; 90: 10);
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Tert-butyl-4-nitrobenzoperoxoate (1): Mp: 76-78 °C
(1it.75-78 °C [36]); *HNMR (300 MHz, CDCls): 64 (ppm)
= 1.45 (s, 9H, Me ), 8.14-8.35 (m, 4H, Ar ). 3CNMR (75
MHz, CDCls): & (ppm) = 26.2, 84.7, 123.8, 130.3, 133.2,
150.7, 162.5.

o5



VYA F 0)lod FA 0,9 coe M1 (= ()5 Nig alinns aleSTL T (Gl giesd Jows (3l s (0 9 (somnd 4y S
4 I
L i I
@) O.
0 o)J\©\ o)‘\©\
n(@ . Nano CuO : NO, + NO,
B Solvent (4mL),t(°C) n
n=1 Additive(15mg) o
n=2 NO, 2: n=1
n=4 1 3: n=2 5
1,5-COD 4: n=4
\_ Additive: SBA-15, MCM-41, MS Y,
STl T s UuST STy 28 glowsd
'+ 150 IHNMR (300 MHz, CDCl3): &4 (ppm) = 1.72-2.21 (m,
. fré 6H), 5.52-5.59 (m, 1H), 5.83-5.87 (M, 1H), 6.05-6.08 (m,
1H), 8.23 (d, J = 9.0 Hz, 2H), 8.30 (d, J = 9.0 Hz, 2H);
Yoo I BCNMR (75 MHz, CDCls): & (ppm) = 18.8, 24.9, 28.3,
4 69.8, 123.4, 125.0, 130.7, 133.6, 136.2, 160.4, 164.3;.
S A Cyclooct-2-en-1-yl 4-nitrobenzoate (4): Mp: 72-74 °C
v (lit.71-74°C [36]); TLCR; = 0.67 (n-Hexane: EtOAc; 90:
5. 10); 'THNMR (300 MHz, CDCl3): &4 (ppm) = 1.46-1.72 (m,
. 7H), 2.07-2.40 (m, 3H), 5.60-5.66 (M, 1H), 5.73-5.82 (m,
1H), 5.92-5.96 (m, 1H), 8.24 (d, J = 6.6 Hz, 2H), 8.31 (d,
¥ J = 6.6 Hz, 2H); 3CNMR (75 MHz, CDCls): & (ppm) =
: 23.4, 25.2, 28.7, 30.8, 35.7, 74.2, 123.5, 130.5, 130.7,
S O S AL T 1) R 133.0, 136.2, 149.7, 165.8.
i 4 RIEREET Cycloocta-2,6-dien-1-yl 4-nitrobenzoate (5): Mp: 74-76
Foor  ¥Bee  Yeoo Yher Yees  NBee Yero  Bes °C (lit.74-76 °C [36]); TLCR¢ = 0.62 (n-Hexane: EtOAc;
9o 28 90: 10); 'HNMR (300 MHz, CDCl3): &4 (ppm) = 2.25-2.90
e | o (520,599 b 1) JSus 7.5 Hz, 2H), 8.31 (d, J= 9 Hz, 2H); 3CNMR (75 MHz,
- prro— CDCls): & (ppm) = 27.8, 28.0, 33.7, 74.2, 123.5, 124.7,
Aves ‘ m—— 128.4,129.8, 130.1, 130.7, 136.1, 150.5, 164.0.
[Y2RPN
Seon oy g baxa
Dovos : ﬂ_ L)«le))l PLJ ‘DM ).a.;a.» AAM;‘ L);.uo 0)39}[.3 FT_IR A_O.A.b ))
T o ol oas D=0 cm™ 55 =0-Yem™ > Cu-O S
3) %\J ¢ ply 9 0 = WYASOVY cm )y O-H ies il ply
) Yoo o
L PN “ .
(VISK5) g 0
Yer ST (e g0 56 (XRD) uSol 55 (Bl 555

Yoo Yoo Yoo Fere Ber  Feie Ve

SonsS T g0 233 93U (XRD) (S o5 1 (il gy (591 Y SIS

Yo

o33l (SEM) (cdogy (598Ul Sy S IS8
¥ S8) 23l so S 5 gl w2 5303 30 35 ST e

oy

SNBOAN VY SVIE agl5 15 3l slacSy & o i
(Y F) T +Y) (OIY) (1Y) (sladois 4 bgsyo YO = YOIT FAD
b ool cunsty Sl $p Gl s widliee (+4Y) (W)Y)

P9y bV JS8) 1l oo Bebate JolS jolots qolia 13 39290 (5]

ol Cawdds ol YY=Y5 ouds 5w (sloo)d il ojlul )b (gbd

R = ool



YY¥AA ¥ b)m XA b)gb

i
—
- »
é. YY¥FA ¢ AA
E 1-8)

WEM MV 3O O W WD 80 -
View Taan 15 4 g Owe mE
SEM MAG. 180 kx  Dateirmicny). DA v

A TESC AN

Mot atan Lo eers 2y

YAeoonny Nee

Yooeess Voo S
Yfeoonn N .

3 YWeoonn OO R

D Yeeeren Move

Yo
SBA-15 0,is 5l FT-IR ciub :cill 10 JS0i

SBA-15 295 (SEM) (g (9 7SV oSy So 3159500 10
SBA-15 s yingili (XRD) sl 53 53 wilys 555! iz

MCM-41 Sk (gloo oo gl cdanST o 0,0 9l 5iaw 3l pu
Uihy sl FT-IR Gl SaS4y § jiw 3o SBA-15
D ¥ JS5) 505 oLl SEM Gl,5g Sun 5 ol
O VS B b 033 56 ki 5
loodlslSons (1 5,08 = () Wgn RS 28Ty
eyt Oy90 MS g SBA-15 MCM-41 (gl 3338l < pgloe 5
95 = Wb = Jnraeds canss (S Ty ol plosil (gl )5 )3
oS 39,8 552 5055 g 0,18 Jg5009 58 - P S2STy 31 Y Slgshy
7 V0 Glod 53 (lieg IS 0> M 53 (i ©pglone 53

R = cole

Lo 50 9 (ghowo (g

O] (oo (ot Aigen § Lot ) guiid

SEM MAG: 50.00 kx  Det. SE
SEM HV: 15.00 KV WWD: 7.595 mm 500 nm
Date(midi): 0740312 Vac: Hivac

VEGANW TESCAN

rurc 4
83956 (SEM) (ouiag (59 55U 98wy S 31,59 5Sim 1Y S5

«all

TEIY AT
— MCM-41

e [%0]

Wes

Faan Yoo YAeo YVoo VSeo Yooo Foo
(em™) (290 as

)

Owe ms

\ Y o \4 a
Y0

9wy S Bl 5 S 10 MCM-41 0 i g5 FT- IR o s ill=F JS5
(XRD) #8415 32 12 5981:z MCM-410,956 (SEM) sy 539y
MCM-41s yis g3t

OA



IYAA F b)m FA b)sb

e M s

w;&%W&Mll{‘jﬁﬂdh}&»‘w

Ol (somd (o digen 5 oo & yuiid

-

(0]

~

Q )@
/©)‘\O/O Copper salt
N NO,
@ O,N 1 Solvent (4 mL),T (°C) @ 3
Additive (10 mg)

O89S T (59000325 Kigm g LT STy 2 Lo 9 (33938 (W eS| (puo 312 Jgur
o3t oles s P 25 2uS] e il
) (cols) (5 o) (5 e 10)
£ Yoo Yo Syl CuO )
- >V Yo oy gawl e <y
Iz Yoo Yo o s gl — NanoCuO )
vy Iz Yo o s gl MS NanoCuO ¥
% oy Yo oy gl MCM-41 NanoCuO o

AAJ vo gl SBA-15 NanoCuO 5
AY YA Yo Oyl SBA-15 NanoCuO v
o Yo Yo Oleg IS g3 SBA-15 NanoCuO A
AD Y ¥ Oygias! SBA-15 NanoCuO A
\_ . v/o T o] SBA-15 NanoCuO -

(S dee Vo) (5938 (Jge ke +TAD) Slginy 958 —Ibm g aed i Jge oo 8 ) (55058 ofp S oo VB) 115

Wxl (ppke 9 S5 I3 peyn 2y P g b o958
2973 9 ST o 0396 jglone )3 (gl P> S 25
(VJgda e d)) del cosday SBA-15

ioluST edy4l,8 e BCNMR 4 HNMR b
XS o b ) ¥ ot g5 o oV - )Y - Sl
O ygo 4 Silog)] slayfa,ken HNMR Gl )5 (5 JSC)
0=AY+ 50=NYY ppm ;3 /+ HzZ ;)58 coli b bgd>
Ok Sy Coge & (g g e Lgd e sall
Jate ()5 ieyn g0 = F[+F ppm 5 = O/Ad ppm
O ygods 0 = O/0-0Y/0% ppm ;3 (H-C-0) (g sl 5eST &
e Wgd o 000D oy Gyawds d = V/Y-YY/YY ppm
5 (H-C-0) (n)S & Jate g sy Sadon
Seladl slapjoe b (KBS (liny slapjse
Cuol > BB S VY BCNMR - (il > Ll jgbxe
05 90 = VIV pomys Jige)S 052 ysels ol o o &5
sl 0 = FA/A ppm,d (C-0) syl (y5unS] & Juate
LY gl il 03,908 S5 5 STy ol

04

oo s ¥ ) P 8Ty Ll
ST o Clig > (1STg dll calize (slales )

Slogyl clvigd THNMR ol )3 ad as (5950
90 ANO ppm ;3 MY HZ 5M58 <ol b sbgd 99 Cyguo &
J929:85 05,5 & bonye sl)jorid (wizpen 9 0 ANY
b ) Wb e el LSS Oyged dV/FF ppm
s gl oy &S cwl BB o v BCNMR
OeST 4 Jate () D VYO pPM 5> JogyS (S
J5ar00,5 09,5 4y bosye sl Juio 9 0 AF/Y ppm
03y5,8 LSuis g STy pbul p sanl < 0 YS/Y ppm >
blige Y Slajy 5y —lb Uissnd 5
Siledld b (Ml pralus JusTy plxl gl aebsl )
OFRglS sl aopdllglSn Jgyen - ()8 Ngm
I 53 Slyjngps - hl - dgands goansTL g Gl
MS (sl 539381 § ST e 0,391 yglone 53 9 i yisgins
Al CasBse 15 65LsS (clales 5> MCM-41 | SBA-15 |,
e S ol > STy cpl cwl 5 LS a8 ST
0353 Caslus Yo vl oy ST (oo Cpglona )3 9 Al g0 pyplos
gl )3 (Y gV dy) wel conda YO oy L LT
S ope b ¥ ioluS] 3,518 1S o CanedBS L

4Lo.) )J] 4..0].3‘ ).) .(Yl LQJ.))) .LO" L«w.)A; LA.CL» Yoo OLQ) Codw )_)

R H = ool



IYAA F b)m FA b)sb

Lo 50 9 (ghowo (gorw

Ol (somd (o digen 5 oo & yuiid

-

— 184,315
———— 160,374

13C{1H} NMR

77.431
77.008

TT—— 69,811

76,584

24,899
18.801

—— 28,288

. I

-

®

<.

<

= a0 = AN DN AN M EOE PO O N MO ® == O o

] i EHOMNABnNS NS a CeSRNohnEmaS DN
Mo PR NNAHHAHO A AN O DO D D®E©D® -
Py B T e N P Artr e A

T T T
K 200 160 160

T T T
140 120 100

T T
BO &0 40

. .
FF’
ppm s

0 H

g

¥ Oy gyiwim F o i Y=yl = ¥ = 550l aigluST 03,51,8 BCNMR o 'THNMR i 35 JSo

0
o°
Q-
O,N ;

Acetone (4 mL), Reflux
SBA-15 (10 mg) 2

Nano CuO 0)K©\
@ v

SBA-15 (5539381 &9lme )3 9 (oginsl UM 53 (375098 T (5940 = (05 Vg (LT STy g2 ST o 0,595 e J51:F Jga

oJ)‘lg OL"). le 5)593‘.3 -
. _ oinlel
) (el (r5 )
AD \- \E )
- 0 VO Y
AY \\% y- Y
k 55 Yo b ¥ /
Usecde 1A0) g5y, 555 — 1 Jo— I 3o Ad3ocches 0) 55l dp 5 oo Y+ — ) 2] o 05551 d g ¥ ol Dl 1Ty Ly

gl G 23k 53 (S ke 1 +) SBA-1S

-

0 \
/@)k j< NanoCuO (mg) OJK@\
@ Acetone (4 mL), Reflux © NG,

SBA-15 (10 mg) 3

OIS I (59,88 = (055 Vg SileST LiSTy 2 00 CBL 5L ST o 23950 e 1Y Jgaa

o3k oles _ . -
. (p)S ooy cdlyjb cunBlS ludo Uiele!
(%) (celo)
q. /0 10 \
q. /0 10 Y
A /0 10 Y
AD A 10 ¥
k Ae q W o /

R = cole

(Jseise +/AD) o3ty gyt - Tl = g 90 { o o O) ()35 0glSms p )5 e WW=10) 30T o 03630 (g g ¥ ) gl S 258y Lyl

(5 e \+) SBA-15

Se



IYAA F b)m FA b)sb

cee T (5500 (0,5 Vg ealtino (i WaST (T (g s 3ihaw

Ol (somd (o digen 5 oo & yuiid

ST o 8,393 € yglmo 43 355UsS 51 coaillglSions (T g LS L D F ¥ T 6l ianl jiinw :F Jouia

4 o 0., J< 3&\@ ol N\
o NO :
N NanoCuO (15 mg) 2
@ * 5 Acetone (4 mL), Reflux n(@ - @
T:;I’CK‘(,D Yo, SBA-15 (10 mg) 2 net NO,
53- 1 4: n=4 5
o Y
olej o33k ol 833k obe; o33l
(cels) (%) (cel) (%) (celo) (%)
\_ \Ye AN YY¥ Yo Yy A )

ncsen TN0) Slaiez 5555 - - i e A Jgneen D) cfSim o5 a1 ) 35mS] o 955 d g ¥ ) g IVl STy bl
sl G52 (5 o 10) SBA-15

o

Co
1y
O,N
. o @
3

S ool Cir(Ci

A\

(0]
I

OH + O2N

eVl

J

ST g 8,5930 9 Ol 53 955 = Ll = Jgagnni b o j50elSamw (T (3598 = (32,5 S (LS (53wt puansi o Y s lowsd

- oS Nem oSl Sy Gl ool peslSe
0-0 gy At CenSs Jols (355l (T (59,40
9 ST (1) (o 03 96 pglons )3 Slgjiny 9% - 1 - Uiguamds
OByl am dAbpe > bl £ uSleS S
T 059008 03 (S 92007 505 g 039381 F uSlia 4y
D9doe Mg o iSagln Sl g 03,8 i 1y SeglSns
Sy 955 Ll & Jo 550 slSw JB03l) @ p (il381 51 4l 5
e 695 2log Al yo 3 ] o sy A o uSieS s
03,9 «dle — 1ol anld 5 My s S (b A
39 5 9 Mg5 0)bgd Lo 0,395L ¢ a3 o e |y LIyl
o2 ST (1) Lo 0,3 936 &8l 3 [YV_YYV YA Fo] 308 o0 a5
9 o 9y - hh— Ussiands 0-0 Kgy joxeh Cansid )
Siledd 35l Gl L g )l B> () SaglSiw C-H Wgy
(Y slad) 18 00 35 1y STy s poo

4

Ol Pl (Bl > (iS1y 2 3] e 039 e
R S 5)5b 85 )5 ) 3)90 SBALS 53938 pslore 3
(Y Jg) el Candy uodinST )35 315 Sleo VO gl 3 doss
UiSly yoad bl aST s 0,350 Hlade (I asldl js
85 B i g0 o KgSn (M (gm0 gy i)
ComdlBlS Cjglme o uSly cpl a5 a0 LS ¥ Joi>
Cllid g (iSTy 0500 53 B (g 45 ye sle B oad 8Ll
g plosl LB (U
Oglite laopillslSis 5 egie (LT glaral
(STl s~ D d g 1= 2 iSTelS 1 = 1 yglSan)
G gbre )3 9 ST (1) e 03 9 )5 o VO (gimy izg Ly >
el Caoddy gt Mo G823k > SBALS Sag58l 5l p5 ke Ve
Slytge lyr (BSly a9 0 j02 & 30 (LT Jgi>

3l S pdllglfon plo 4 s (STl

R = ool



IYAA F b)lo.».:} FA b)sb

oalizsl 3y90 55SUsS Laslys 3 MS 3 MCM-41 SBA-15
ol S 3 ogt eh b T i a8
b JB loj e 0w e CundUS 9l jglome o g
Sde ) g B 23l A T 0djl m (sladons s S5 Fiaw
Sliwage Sy (2S5 V1) SBALS SIGka o)insl

el Consdy 350 gl

,_53'6,45
olSitily pimgfy Ciglee o slacoles I dlis (i

Lo 50 9 (ghowo (g

Ol (somd (o digen 5 oo & yuiid

odu d)t.é-t.u dl)b u.sl.i..l...,.» dLmo)!by'U 4 d9%9 b

e (52958 Olyieas hojyin gl cpl Cumnl a5 (4l 08l 0
VL F eSS o e & Slyan gl 5enS] slags] Jlas! 4
cL{bu.:.Dﬁ)Bl Oi‘ U)sl?bo » 6.9‘9 Po &S by).o
el s e A 0,0 9313 C‘:L"“’ L‘)j#«fl dhb@'] s 4;1{3)925
Colled g i o o Calg? g o (g 0ig S i (408 issb
2l & S SBALS |2 &S pl agi (sl adl 2980 e
w2 0y Sy o3l 4 o les o LS o Jos ying B 0)d 5L
Sl ol ol cde Syd il a8 wunily bgypo wng 0,0 S5

IVOIY: ok du sl ¢ WPV e 2 Cil s s

[1]

[2]

(3]

S o Ao
WLMfl ML’;K u;xfl”: 9 Fiw WI(II)WL;Lmo)Syls

Andrus M.B., Zhou Z., Highly Enantioselective Copper- Bisoxazoline-Catalyzed Allylic Oxidation
of Cyclic Olefins with Tert-Butyl p-Nitroperbenzoate, J. Am. Chem. Soc., 124: 8806-8807 (2002).
Kawasaki K.-i., Katsuki T., Enantioselective Allylic Oxidation of Cycloalkenes by Using
Cu (I)-tris (Oxazoline) Complex as a Catalyst, Tetrahedron, 53: 6337-6350 (1997).

Kharasch M., Sosnovsky G., Yang N., Reactions of t-Butyl Peresters. I. The Reaction
of Peresters with Olefinsl, J. Am. Chem. Soc., 81: 5819-5824 (1959).

[4] Sekar G., DattaGupta A., Singh V.K., Asymmetric Kharasch Reaction: Catalytic Enantioselective

[5]

[6]

[7]

[8]

[9]
10

R = cole

Allylic Oxidation of Olefins Using Chiral Pyridine Bis (Diphenyloxazoline)— Copper
Complexes and Tert-Butyl Perbenzoate, J. Org. Chem, 63: 2961-2967 (1998).

Francis M., Grant P., Low K., Weavers R., Diterpene Chemistry—VI: SeO2/H202 Oxidations of
Exocyclic Olefins, Tetrahedron, 32: 95-101 (1976).

Iwaoka M., Tomoda S., Catalytic Conversion of Alkenes into Allylic Ethers and Esters Using
Diselenides Having Internal Tertiary Amines, J. Chem. Soc., Chem. Commun.: 1165-1167 (1992).
Rapoport H., Bhalerao U.T., Stereochemistry of Allylic Oxidation with Selenium Dioxide.
Stereospecific Oxidation of Gem-Dimethyl Olefins, J. Am. Chem. Soc., 93: 4835-4840 (1971).
Singleton D.A., Hang C., Isotope Effects and the Mechanism of Allylic Hydroxylation
of Alkenes with Selenium Dioxide, J. Org. Chem, 65: 7554-7560 (2000).

Wiberg K.B., Nielsen S.D., Some Observations on Allylic Oxidation, J. Org. Chem, 29: 3353-3361 (1964).
El-Qisiari A.K., Qaseer H.A., Henry P.M., An air Oxidizable Bimetallic Palladium (II) Catalyst
for Asymmetric Allylic Oxidation of Olefins in Acetic Acid, Tetrahedron Lett., 43: 4229-4231 (2002).

o 2938 & glore )3 o yedllslSs (T ()55 400 00 Nigy

Fdsy

Y


https://pubs.acs.org/doi/abs/10.1021/ja026266i
https://pubs.acs.org/doi/abs/10.1021/ja026266i
https://www.sciencedirect.com/science/article/pii/S0040402097003220
https://www.sciencedirect.com/science/article/pii/S0040402097003220
https://pubs.acs.org/doi/abs/10.1021/ja01530a067?journalCode=jacsat
https://pubs.acs.org/doi/abs/10.1021/ja01530a067?journalCode=jacsat
https://pubs.acs.org/doi/abs/10.1021/jo972132p
https://pubs.acs.org/doi/abs/10.1021/jo972132p
https://pubs.acs.org/doi/abs/10.1021/jo972132p
https://www.sciencedirect.com/science/article/pii/0040402076800269
https://www.sciencedirect.com/science/article/pii/0040402076800269
http://pubs.rsc.org/en/content/articlelanding/1992/c3/c39920001165/unauth#!divAbstract
http://pubs.rsc.org/en/content/articlelanding/1992/c3/c39920001165/unauth#!divAbstract
https://pubs.acs.org/doi/abs/10.1021/ja00748a028?journalCode=jacsat
https://pubs.acs.org/doi/abs/10.1021/ja00748a028?journalCode=jacsat
https://pubs.acs.org/doi/abs/10.1021/jo000922k
https://pubs.acs.org/doi/abs/10.1021/jo000922k
https://pubs.acs.org/doi/abs/10.1021/jo01034a055?journalCode=joceah
https://www.sciencedirect.com/science/article/pii/S0040403902007499
https://www.sciencedirect.com/science/article/pii/S0040403902007499

[11] Jia C., Miiller P., Mimoun H., Palladium-Catalyzed Allylic Acetoxylation of Olefins Using
Hydrogen Peroxide as Oxidant, J. Mol. Catal. A: Chem., 101: 127-136 (1995).

[12] Moiseev I., Vargaftik M., Allylic Oxidation of Alkenes with Palladium Catalysts, Coord. Chem.
Rev., 248: 2381-2391 (2004).

[13] Dauben W.G., Lorber M. E., Fullerton D. S., Allylic Oxidation of Olefins with Chromium
Trioxide Pyridine Complex, J. Org. Chem, 34: 3587-3592 (1969).

[14] Mller P., Khoi T.T., Allylic Oxidation with Chromium (\V1), Tetrahedron Lett., 18: 1939-1942 (1977).

[15] Hirano M., Nakamura K., Morimoto T., Oxidation by Cobalt (I1l) Acetate. Part 3. Allylic
Oxidation of Various Olefins in Acetic Acid, J. Chem. Soc., Perkin Trans 2., 817-820 (1981).

[16] Punniyamurthy T., Igbal J., Cobalt Catalysed Allylic and Benzylic Oxidations with Dioxygen
in the Presence of Ethyl 2-Oxocyclopentanecarboxylate, Tetrahedron Lett., 35: 4003-4006 (1994).

[17] Morimoto T., Machida T., Hirano M., Zhung X., Allylic Oxidation of Olefins by Cobalt (111),
Manganese (111), and Cerium (1V) Acetates in Acetic Acid in the Presence of Sodium Bromide,
J. Chem. Soc., Perkin Trans 2., 909-913 (1988).

[18] Gilmore J., Mellor J., Oxidation of Olefins by Manganese (I11) Acetate to Give Allylic Acetates,
J. Chem. Soc. C, 2355-2357 (1971).

[19] Minisci F., Galli R., Reactivity of Hydroxy and Alkoxy Radicals in Presence of Olefins
and Oxidation-Reduction Systems. Introduction of Azido, Chloro and Acyloxy Groups in Allylic
Position and Azido-Chlorination of Olefins, Tetrahedron Lett., 4: 357-360 (1963).

[20] Baldwin J., Swallow J., Catalytic Oxidation of Olefins via an Allyl Radical, Angew. Chem.
Int. Ed., 8: 601-602 (1969).

[21] Morvillo A., Bressan M., Catalytic Air-Oxidation Reactions Promoted by Cationic Complexes
of Rhodium (1): Competitive Ketonization, Allylic Oxidation and Epoxidation of Olefins, J. Mol.
Catal., 37: 63-74 (1986).

[22] Uemura S., Patil S.R., Rhodium (I1) Acetate: an Effective Homogeneous Catalyst for Selective
Allylic Oxidation and Carbon—Carbon Bond Fission of Olefins, Chem. Lett., 11: 1743-1746 (1982).

[23] Hayes R., Wallace T.W., A simple Route to Methyl 5S-(Benzoyloxy)-6-Oxohexanoate,
A key Intermediate in Leukotriene Synthesis, Tetrahedron Lett., 31: 3355-3356 (1990).

[24] Ficini J., d'Angelo J., Une Nouvelle Voie D'acces a L'acide () Chrysanthemique Trans,
Tetrahedron Lett., 17: 2441-2444 (1976).

[25] Alvarez E., Diaz M. T., Perez R., Ravelo J. L., Regueiro A., Vera J. A., Zurita D., Martin J. D., Simple
Designs for the Construction of Complex Trans-Fused Polyether Toxin Frameworks. A Linear Strategy
Based on Entropically Favored Oxirane Ring Enlargement in Epoxycycloalkenes Followed
by Carbon-Carbon or Carbon-Oxygen Bond-Forming Cyclizations, J. Org. Chem, 59: 2848-2876 (1994).

[26] Corey E., Lee J., Enantioselective Total Synthesis of Oleanolic Acid, Erythrodiol,. Beta.-Amyrin,
and Other Pentacyclic Triterpenes from a Common Intermediate, J. Am. Chem. Soc., 115: 8873-
8874 (1993).

4l Ry = sole


https://www.sciencedirect.com/science/article/pii/1381116995000631
https://www.sciencedirect.com/science/article/pii/1381116995000631
https://www.sciencedirect.com/science/article/pii/S0010854504001390
https://pubs.acs.org/doi/abs/10.1021/jo01263a079?journalCode=joceah
https://pubs.acs.org/doi/abs/10.1021/jo01263a079?journalCode=joceah
https://www.sciencedirect.com/science/article/pii/S0040403901836479
http://pubs.rsc.org/en/content/articlelanding/1981/p2/p29810000817/unauth#!divAbstract
http://pubs.rsc.org/en/content/articlelanding/1981/p2/p29810000817/unauth#!divAbstract
https://www.sciencedirect.com/science/article/pii/S0040403900767256
https://www.sciencedirect.com/science/article/pii/S0040403900767256
http://pubs.rsc.org/en/content/articlelanding/1988/p2/p29880000909/unauth#!divAbstract
http://pubs.rsc.org/en/content/articlelanding/1988/p2/p29880000909/unauth#!divAbstract
http://pubs.rsc.org/en/content/articlelanding/1971/j3/j39710002355/unauth#!divAbstract
https://www.sciencedirect.com/science/article/pii/S0040403901906367
https://www.sciencedirect.com/science/article/pii/S0040403901906367
https://www.sciencedirect.com/science/article/pii/S0040403901906367
https://onlinelibrary.wiley.com/doi/abs/10.1002/anie.196906012
https://www.sciencedirect.com/science/article/pii/0304510286851380
https://www.sciencedirect.com/science/article/pii/0304510286851380
https://www.journal.csj.jp/doi/abs/10.1246/cl.1982.1743
https://www.journal.csj.jp/doi/abs/10.1246/cl.1982.1743
https://www.sciencedirect.com/science/article/pii/S0040403900890632
https://www.sciencedirect.com/science/article/pii/S0040403900890632
https://www.sciencedirect.com/science/article/pii/0040403976900149
https://pubs.acs.org/doi/pdf/10.1021/jo00089a034
https://pubs.acs.org/doi/pdf/10.1021/jo00089a034
https://pubs.acs.org/doi/pdf/10.1021/jo00089a034
https://pubs.acs.org/doi/pdf/10.1021/jo00089a034
https://pubs.acs.org/doi/pdf/10.1021/ja00072a064
https://pubs.acs.org/doi/pdf/10.1021/ja00072a064

[27] Garcia-Cabeza A.L., Marin-Barrios R., Moreno-Dorado F.J., Ortega M. J., Massanet G. M.,
Guerra F.M., Allylic Oxidation of Alkenes Catalyzed by a Copper—Aluminum Mixed Oxide,
Org. Lett., 16: 1598-1601 (2014).

[28] Hartwig J.F., Larsen M. A., Undirected, Homogeneous C—H Bond Functionalization: Challenges
And Opportunities, ACS Cent. Sci, 2: 281-292 (2016)

[29] Shi E., Shao Y., Chen S., Hu H., Liu Z., Zhang J., Wan X., Tetrabutylammonium lodide
Catalyzed Synthesis of Allylic Ester with tert-Butyl Hydroperoxide as an Oxidant, Org. Lett.,
14: 3384-3387 (2012).

[30] Tran B.L., Driess M., Hartwig J.F., Copper-Catalyzed Oxidative Dehydrogenative Carboxylation of
Unactivated Alkanes to Allylic Esters Via Alkenes, J. Am. Chem. Soc., 136: 17292-17301 (2014).

[31] Wang C.-Y., Song R.-J., Wei W.-T., Fan J.-H., Li J.-H., Copper-Catalyzed Oxidative Coupling
of Acids with Alkanes Involving Dehydrogenation: Facile Access to Allylic Esters
and Alkylalkenes, Chem. Commun., 51: 2361-2363 (2015).

[32] Hong Z.-s., Cao Y., Deng J.-f., A Convenient Alcohothermal Approach for Low Temperature
Synthesis of CuO Nanoparticles, Mater. Lett., 52: 34-38 (2002).

[33] Kumar D., Schumacher K., von Hohenesche C.d.F., Griin M., Unger K., MCM-41, MCM-48
and Related Mesoporous Adsorbents: Their Synthesis and Characterisation, Colloids Surf. A,
187: 109-116 (2001).

[34] Samadi S., Jadidi K., Khanmohammadi B., Tavakoli N., Heterogenization of Chiral Mono
Oxazoline Ligands by Grafting onto Mesoporous Silica MCM-41 and Their Application in Copper-
Catalyzed Asymmetric Allylic Oxidation of Cyclic Olefins, J. Catal., 340: 344-353 (2016).

[35] Samadi S., Nazari S., Arvinnezhad H., Jadidi K., Notash B., A Significant Improvement
in Enantioselectivity, Yield, and Reactivity for the Copper-bi-o-Tolyl Bisoxazoline-Catalyzed
Asymmetric Allylic Oxidation of Cyclic Olefins Using Recoverable SBA-15 Mesoporous Silica
Material, Tetrahedron, 69: 6679-6686 (2013).

[36] Samadi S., Ashouri A., Ghambarian M., Use of CuO Encapsulated in Mesoporous Silica SBA-15
as a Recycled Catalyst for Allylic C-H Bond Oxidation of Cyclic Olefins at Room Temperature,
RSC Advances, 7: 19330-19337 (2017).

[37] Zhao D., Feng J., Huo Q., Melosh N., Fredrickson G.H., Chmelka B.F. Stucky G.D., Triblock
Copolymer Syntheses of Mesoporous Silica with Periodic 50 to 300 Angstrom Pores, Science,
279: 548-552 (1998).

[38] Samadi S., Jadidi K., Notash B., Chiral Bisoxazoline Ligands with a Biphenyl Backbone:
Development and Application in Catalytic Asymmetric Allylic Oxidation of Cycloolefins,
Tetrahedron: Asymmetry, 24: 269-277 (2013).

[39] Mayoral J.A., Rodriguez-Rodriguez S., Salvatella L., Theoretical Insights into Enantioselective
Catalysis: The Mechanism of the Kharasch-Sosnovsky Reaction, Chem. Eur. J., 14: 9274-9285 (2008).

[40] Beckwith A. L., Zavitsas A. A., Allylic Oxidations by Peroxy Esters Catalyzed by Copper Salts.
The Potential for Stereoselective Syntheses, J. Am. Chem. Soc., 108: 8230-8234 (1986).

R = cole

¥


https://pubs.acs.org/doi/abs/10.1021/ol500198c
https://pubs.acs.org/doi/abs/10.1021/acscentsci.6b00032
https://pubs.acs.org/doi/abs/10.1021/acscentsci.6b00032
https://pubs.acs.org/doi/abs/10.1021/ol3013606
https://pubs.acs.org/doi/abs/10.1021/ol3013606
https://pubs.acs.org/doi/abs/10.1021/ja510093x
https://pubs.acs.org/doi/abs/10.1021/ja510093x
http://pubs.rsc.org/en/content/articlelanding/2014/cc/c4cc09393c/unauth#!divAbstract
http://pubs.rsc.org/en/content/articlelanding/2014/cc/c4cc09393c/unauth#!divAbstract
http://pubs.rsc.org/en/content/articlelanding/2014/cc/c4cc09393c/unauth#!divAbstract
https://www.sciencedirect.com/science/article/pii/S0167577X01003615
https://www.sciencedirect.com/science/article/pii/S0167577X01003615
https://www.sciencedirect.com/science/article/pii/S0927775701006380
https://www.sciencedirect.com/science/article/pii/S0927775701006380
https://www.sciencedirect.com/science/article/pii/S0021951716300653
https://www.sciencedirect.com/science/article/pii/S0021951716300653
https://www.sciencedirect.com/science/article/pii/S0021951716300653
https://www.sciencedirect.com/science/article/pii/S0040402013008879
https://www.sciencedirect.com/science/article/pii/S0040402013008879
https://www.sciencedirect.com/science/article/pii/S0040402013008879
https://www.sciencedirect.com/science/article/pii/S0040402013008879
http://pubs.rsc.org/en/content/articlehtml/2017/ra/c7ra02995k
http://pubs.rsc.org/en/content/articlehtml/2017/ra/c7ra02995k
science.sciencemag.org/content/279/5350/548.short
science.sciencemag.org/content/279/5350/548.short
https://www.sciencedirect.com/science/article/abs/pii/S0957416613000323
https://www.sciencedirect.com/science/article/abs/pii/S0957416613000323
https://onlinelibrary.wiley.com/doi/abs/10.1002/chem.200800638
https://onlinelibrary.wiley.com/doi/abs/10.1002/chem.200800638
https://pubs.acs.org/doi/pdf/10.1021/ja00286a020
https://pubs.acs.org/doi/pdf/10.1021/ja00286a020

