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Table: Reaction optimization studies for the synthesis of 6a*°

CN
N\ N
CU, o —mm (O
[Tj 0 N W(CN solvent, temp T 0
1a 3 6a
Entry Oxidant Additive Solvent (2 mL) Temp Yield (%)
(Equiv) .
(°C)
1 K,S,0¢(1.5) EtOAc 80 20
2 K,S,05(1.5) Cyclohexane 80 trace
3 K,S,05(1.5) n-Hexane 60 n.r.
4 K,S,05(1.5) Cyclohexene 80 50
5 K,S,05(1.5) DMF 80 trace
6 K,S,05(1.5) CH;CN: Cyclohexene (1:1) 80 25
7 K,S,0¢(1.5) CH;CN 80 35
8 K,S,0¢(1.5) 0.2mL CH;CN 80 15

cyclohexene

®Reaction conditions: A mixture of 1a (0.2 mmol), 3 (0.3 mmol) in the presence of oxidant and
solvent was stirred as mentioned above in the table. isolated yields, n.r. = no reaction.

S2



'H-NMR (500 MHz, CDCl5)
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'H-NMR (400 MHz, CDCls

9980
0480
LL8°0
+88°0
068°0
568°0
106°0
£PET
seT
€9€°T
69T
et
18€°T

mmm:M
€991
€497
LL9T
0891
5891
69T
969°T
v0L'T
0TLT
PILT
€STC
991°C
mwﬁm&

T0T°C
£86'C
L00°E
woe
E£V0'E

990

580

660t
Al

SoTH
91T ]
[2AR%
66T
€61 7
o1z
STTH |
LTy
€Ty
Sbeh
8bz'b
997°%
Ns.i
mNo.J

=—mh

££0°S
9%0'S
(A
SLTLA
812
88T°Z
€612
66T°Z
802°L
[
STTLA
8vTL

CN

4baa

S0t

Feot
ot

ET0'T

=80T
HhﬂﬁN.m
AN

B0t

f1 (ppm)

-NMR (100 MHz, CDCls)
i

13

0T vT —

96b°22 ~_
900°22
85e'L2
v6L LT,
gtz
161"

659°2h ~_
099'€b —
geevh

Top'eTT
LEB'PTT /
eSTLTT /
ceLsen
¥SL'8CT
£90°0€T w

08b"0€T
96€°CET
S68°CET
0TETHPT —

9TTHST —

£50°09T —

W

CN

4baa

W

Ll

f1 (ppm)

sS4



P4

CN

4caa

it

= 1IT'€

H\mo.oﬂ
60°€
* 60°€

0T

Feoe

10T

o0t

8ot
01

00T

= 17T
240
oyt
o€

00T

=
2.

T
0.0

0.5

f1 (ppm)

SETHT —
65L'2C
860°LC /
ove'LT
887'LT
YSLLT~~=
867'67
ze6T
065'67 \
£€6'TE
0892 ~\_
S€9'Er —
vaevy 7

~

[a2]

N

Lo

N

—

~

M LYLETT —

T ThpeeT
Q esvar /
T€T°L2T /
£69'82T /
92821
6v0'0ET =7

Ly OET
6SECET
6S8°CET
9ULTTHPT —

13

8THYST —

6T0°09T —

CN

4caa

T
190

T
200

f1 (ppm)

S5



~
[s2)

C

o

'H-NMR (400 MHz,

TLET
8T v

¥o1°T
91T\
661°C
iTad 7
8v0°E
690°€
£80°€
poOT'E
$80° 1
£60°S
9071°S
8TT'S 1
852°S 1
862°S 1
£55°S
965°S 1
12T
[TAVE
621°L
SET°L
TH1°L
b1
e
651°L 1
9T
081°Z 1
807°L 1
R |2
81T°L |
122
szes
872 1
€02
sez's |
1572 4
'L
15T,
0S2°L
SST°L A
2T LA
LT LA
082°L
¥8T'L
2602 N
S60°L
667°L
1€
[0
AT
oze's 4
15672
s€L ]
69¢°L
[
oseL ]
06€°. |

—

—

v6EL
TS,
€757,
£T5°L
9€5°L
TwS'L
SpS'L
€16°L
L16°L
£€€6'L
LE6°L-

CN

4daa

0°E
0°E

00T

Feeo
Feeo

720E
o0t

£0'T
Aoz

9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 55 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0

L0.0

f1 (ppm)

91T’ LT —
LL8°LT 4
161 —

92L7Er ~_
186'bb —
Teroy <

MR (100 MHz, CDCl5)
i

N ceLeet
1 bS8veT
C mwn.wNﬂ/
I2) oﬂN.hNﬂ/
— 7997/TT ~%
€2L°8TT
(74148 N«
066'8ZT

STT'0ET
86C°0ET

Teb'ZET
6E8'CET
6CT'SET

T0TTHT

659'vST —

T8T°09T —

CN

4daa

U

10

T
120

T
190

T
200

f1 (ppm)

S6



0.5

1.0

69€'T ~ 0€
€8e'1 u 0'€

1.5

0£70T —
sigrz”
ST6TE —

2.0

6ST°C r

wure .
v6T'T W o1 |
£02°C

T0L'€h~_
T6b'bb —
2655t 7

2.5

8€0'€
650'€ V o1 |
€L0°€ W

S60°€ F

3.0

§TE'SS —

3.5

~—~

O seLE —
080°S
260°S | -
T0T°S 4
€1T°S | L
£67'S
S€T'S
16v'S
S€S°S
699 1
1009 L
789 1 W - 10T
€69 1 — Toot ||

669 1
= Foot [

=90°¢ |

;

4.0

(400 MHz, CDCI
5.5 5.0
f1 (ppm)

R (125 MHz, CDCls)

-
@
S
N
-

mwo.ng

<
o
=]
N
—
N
© ¥
© n
o
N
-

sorz | /
811, Q szt

: 097’821 -f.
etz — \

=)
=2
A
IS
_
T
6.0
P
1]
®
<
&
S

H-
3

: in [1082T
61cL re £€2'821
6ec'L SL0°0€T
LETL =07 [ £87°0€T
9ET'L o 6LbZET
9LTL LS SbZET
0872 P and AR
82' 90T

S62'L
662 7
mom.ﬁ
€1e's
v1eL ] \
e O
€LE°L]
1187 ]
166", o) r
v6e°L ]
8652 | F
212 7

o1bs | =z z
1572 ]
8152 | =
zzs's
Tes° | L
ogs'z |
ovs'z | L
06' |
806° |
v26'
8262

BGre
Rery
€0

P9 vST —
8EO'6ST ~\_
841°09T —

7.5

CN

8.5

4eaa
9.0

9.5

-10

60 50 40 30 20 10

70

100 90 80

f1 (ppm)

S7

110

120

CN
—
4eaa o
190 180 170 160 150 140 130

200

210




0.0

0.5

1.0

2.0

2.5

20°€ || 1n 15b°42
e EENN.
190°2€ —
= o001 | W'y —7
s
Fei 1680 —
= 00T || 2

o
o™
wn
Fe
=
Lo Q
4 N )
, @)
n -
Y4u N
| I
<& =
Fm & o
bl o
[ —
n N—r
Fs o
[ M LS9'ETT —

912’821

€52'821

€8'821 W
001'621

[ mmwoﬁ\
TSH'0ET

£09°2ET

L0L7TET
[ T9EPET
PESPET

LS Z 98Tt
1 618521
L (@) mww.mﬁ/
3 /
—

6.5

7.5

4faa

806°0vT

TETHST —

TT8'6ST —

9.5

L 89C°T6T —

10

20

W i)
30

Wt/
50 40

60

70

100 90 80
f1 (ppm)
S8

110

120

Wt Yy W
140 130

Wiy
150

CN
4faa
170 160

180

190

200



9ze'T —

bETT

822

6972

€807

626'C

6067 |

5962

862 1

TLt°S

155

15551

2095 1

€112

9TTL
ANETL
=0 g1
Q) s8¢

107,

€17,
Q |z
9zeL
622,
152
192,
1Tl
280,
987,
v0€'L
L0€'L
T2 L
82,
Te€'L
beeL
8€€°L 1
oveL
vhe'L
8567/
T9€°
€952
8LE°L
18/ 4
b2
StyLA
s 1
Nwtﬁm
681" -\
[
961'L
005°2
015°2
15°
1457 ]
852 ]
885°2
0652
£65° 1
109°
719
679
229,
+29'
629, 1
5£9'2
€6
6€6° |
5567 1
6567, -

'H-NMR (400 MHz,

i

CN

Br

4gaa

Foot

Feot

oz

0'T
WMS

WWmH.N
rANS
M/dc.m

0T

-0.5

0.0

0.5

1.0

v LT
£0S°LT N.
+60°CE —

1.5

SL8'EY ~
887'vy

2.0

°CETS —

4.0 3.5 3.0 2.5

5.0 4.5
f1 (ppm)

R (100 MHz, CDCls)

5.5

= severi—
S0Z'6TT

Z ssover\

P_v mNm.vﬁ/
sizien

™ .

T grad
6b5'621 /]
9TH'0ET
$05'0ET
ShzeT
6£9'ZET
b68Z€T
060°bET
82e'8ET
£58'0bT
290'55T —

6.0

7.5 7.0 6.5

8.0

08L°65T —

9.0 8.5

9.5

T0b'S6T —

10.0

CN

Br

4gaa

ol

T T T T T T T T
190 180 170 160 150 140 130 120 110

T
200

f1 (ppm)

S9



'H-NMR (400 MHz, CDCl5)
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'H-NMR (400 MHz, CDCl3)
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'H-NMR (400 MHz,
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> NOESY- 4aka: No NOE observed between H, and Hp.
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