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X-ray Crystallography Data of Compound 3n (CCDC 2121353):

(N la-]
-
@)

The X-ray structure of 3n. The ellipsoid contour percent probability level is 60%.

Single crystal X-ray data for compound Compound 3n (CCDC 2121353):

Single crystals suitable for X-ray diffraction of 3n was grown from ethyl acetate. The crystal was carefully
chosen using a stereo zoom microscope supported by a rotatable polarizing stage. In all the cases the data were
collected at 273(2) K on a CCD diffractometer with graphite monochromated Mo-Ka radiation (0.71073 A).
The data were processed using the package SAINT.! Structures were solved by direct and Fourier methods and

refined by full-matrix least squares based on F2 using SHELXTL? and SHELXL-973 packages.



Table 1. Crystallographic data for the compound 3n

Compound 3n
Empirical formula Cy3Hy5N;0
Formula weight 419.51
crystal system Triclinic
space group P-1
a(A) 6.550(17)
b(A) 12.76(3)
c(A) 13.50(3)
a(®) 97.07(3)
L) 97.80(3)
7(°) 98.64(3)
V (A%) 1094(5)
Z 2
T,K 273(2)
Wavelength (A) 0.71073
20 (°) 2.4016-23.5925
4 (mm™) 0.078
Peatea (g cm™) 1.274
F (000) 444.0
absorption multi-Scan
correction
index ranges -7<h<7
-14 <k< 14
-15 <I<15
reflections collected 13579

independent

3496(0.1396)




reflections (R;,¢)
Goodness-of-fit on F? 0.875

R*/WR,? 0.0878/0.2003
(I> 206(1))

R“/WRy® (for all 0.1615/0.2363

data)
Largest diff. 0.345/-0.352
peak/hole / e A3

aRl = [Z||Fo| - |Fc||/Z|Fo|] bWRZ = [ZW(FOZ_ FCZ)Z/ZWF04]1/2
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Table S1:

Entry Catalyst (mol%) Solvent Temp (°C) Yield (%)
1. CeCl;s DMSO 80 trace
2. Zn(0Tf), DMSO 80 -

3. Al(OTf); DMSO 80 -
4. CuCl, DMSO 80 20
5. Cu(OAc),.H,0 DMSO 80 -

6. Cu(OTf), DMSO 80 60
7. BF;.0OEt, DMSO 80 15-20
8. TFA DMSO 80 -
9. PTSA.H,0 DMSO 80 -




'H NMR of Compound 3a
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'H NMR of Compound 3b
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"H NMR of Compound 3¢
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13C NMR of Compound 3d
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'H NMR of Compound 3f

LET®
S81°
s02°
S1Z”
Lzt
ovZ”
40
L8F"
678"
6L8°
868"
160"
EZL"
Se1”
OLT*

[4:09
00¢
€12
9€S
265
CIL

TLL®
L96"

8LE"

rA L
986"
019"
8€9°
699"
69L°
£6L°
(A
686"
ST0°
ov0"
0zZt”
0ST”
L9T"
681°
961"
0gT”
1T A
6LT"
c0e”
8ze”
1se”’
L6S”
€29°

===\l | TS

Cl

ppm

Li-1
(450"
80°T
L 2

S0°'1
8T°1

E0°T

13C NMR of Compound 3f

S6°

1]

16°

L0

po-
Lo-"

68’

€6°

“FIT
LT
‘LTT
‘12T
‘9¢t
“LTT
"LZT
“LET
“LET
“LET
‘8c1l
‘62l
‘GET
“LRL-
"Bkl

ey
8¥

|

1

9
LL
oy o7
8L

\'

N7

N

691

Cl

=
Ay

10 ppm

180 170 160 150 140 130 120 110. 100 90 80 70 60 50 40 30 20

190




'H NMR of Compound 3g
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13C NMR of Compound 3h
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13C NMR of Compound 3i
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'H NMR of Compound 3k
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"H NMR of Compound 31
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'H NMR of Compound 30
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'H NMR of Compound 3p

1z
zz 2y
7
£2 7
bz 24
vz 2y
9z’
9z 2+
figd

£
' 2
9 7
9 2
T

3 |

6 2

P
ag' -

BIE
0z E:
1TE
ETEYF
ETE

¥ E
Z5'E]
95 €4
BYE

s L

B&5
559
559
99 91
999
299
0:9

B0

s0'i—F
80
60

o7 e
o
Bl
9z
e
i
82
6z
624
624
ee o
e
9]
91
bars
8eL
6524
o]
196
194d

T

|

JH“JUJ |

I8E
T

Feaptp
T
EATR
IS
0T

Feoo

=T
=122

Foens
=t
Beree
e

2.0 1.5 1.0 0.5 0.0

2.5

3.0

3.5

4.5 4.0

5.0

5.5

1.0 105 100 9.5 9.0 8.5 8.0 7.5 7.0

11.5

13C NMR of Compound 3p

QESE 0L~
18502

£989'1E—

L9682 Sr—
955'8F—

bEI8'85—

mmmm,mh
mmm:.hv
ObLb'Ld
bOCE'8L

LEBETT~.
0SKE'STT—
eroer.
£815°021<"
TEZZLTIN
1080821
1028zt
6€85'821
9085621
8089767

£0Sk'BET
HSS9bET
PELETHT

PrE0'ERT

eLgegl—

220 210 200 190 180 170 160 150 140 130 120 110 100 90

-20

-10

20 10

30

70 60 50

80



'H NMR of Compound 3q

13C NMR of Compound 3q
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"H NMR of Compound 3r
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13C NMR of Compound 3s
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'H NMR of Compound 3u
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