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Details of X-ray Experiments 
X-ray diffraction data for compounds 2a, 2c, and 4g were obtained on a Bruker Smart Apex II 
CCD diffractometer, and data for compounds 2b and 6 were obtained on a Rigaku SCXMini 
CCD diffractometer. All data were collected at room temperature using graphite-monochromated 
Mo- λ -steps accumulating 
area detector images spanning at least a hemisphere of reciprocal space. All the data were 
corrected for Lorentz polarization effects. A multi-scan absorption correction was applied using 
SADABS15S1 (compounds 2a, 2c, and 4g), or CrystalClearS2 (compounds 2b and 6). Structures 
were solved by direct methods and refined by full-matrix least squares against F2 (SHELXTLS3). 
All hydrogen atoms were assigned riding isotropic displacement parameters and constrained to 
idealized geometries. The –CF3 group in the structure of 2d was disordered by rotation over two 
sites, with occupancies of 0.7 and 0.3. Restraints to bond distances and angles, and to thermal 
parameters was required for the minor component of the disorder. The structure of compound 4g 
shows two independent molecules in the asymmetric unit. 
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1H and 13C Spectra for all compounds: 

 
 



S3 
 

 



S4 
 

 
 
 
 



S5 
 

 
 
 
 
 



S6 
 

 
 
 
 

 

 



S7 
 

 

 

 

 



S8 
 

 



S9 
 

 



S10 
 

 



S11 
 

 

 

 

 

 

 

 

 

 



S12 
 

 



S13 
 

 

 



S14 
 

 



S15 
 

ab
un

da
nc

e

0
1.

0
2.

0
3.

0
4.

0
5.

0
6.

0
7.

0
8.

0
9.

0
10

.0
11

.0
12

.0
13

.0
14

.0
15

.0

X : parts per Million : 1H                              

11.0 10.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0

   
7.

24
00

   
7.

06
24

   
7.

04
41

   
7.

04
18

   
7.

02
24

   
6.

70
16

   
6.

69
93

   
6.

67
99

   
6.

67
76

   
4.

77
60

   
2.

21
93

   
1.

51
83

8.
08

8.
0

6.
02

4.
04

4.
02

1.
01

FSW−103−4.jdf 
single_pulse

 

NPh2 NPh2

H
O
H



S16 
 

ab
un

da
nc

e

0
0.

1
0.

2
0.

3
0.

4
0.

5
0.

6

X : parts per Million : 13C                             

200.0 190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0 0

FSW−103_C13−2.jdf 
single pulse decoupled gated NOE

 

 
 

NPh2 NPh2


