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'H NMR spectrum of 10
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BC NMR spectrum of 10
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'"H NMR spectrum of 3a
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3C NMR spectrum of 3a
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'H NMR spectrum of 12
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BC NMR spectrum of 12
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'H-COSY spectrum of 12

o]
E JEOL
2 ] Solutions for Innovation
g ]
2 Filename = TFA Nazarov_upper_ 1H-COSY-
B q Author = hannou
S - Experiment = cosy_pfg.ex2
f| Sample Id = sample
o0 ] Solvent = CHLOROFORM-D
O ( Creation_Time = 22-FEB-2018 21:46:47
] Revision_Time = 23-FEB-2018 09:58:43
E Current_Time = 22-MAR-2018 17:31:52
o @0 (@] Comment = 1H_cosy
o 4 Data_Format = 2D REAL REAL
k| o0 Dim_Size = 1024, 1024
] @O Dim_Title = 1H 1H
- ] Dim Units = [ppm] [ppm]
~ Dimensions =XY
1 Site = ECA600
] Spectrometer = JNM-ECA600
— 1 Field Strength = 14.09636928[T] (600[MHz])
~ X_Acq_Duration = 0.297984[s]
5 X_Domain = 1H
q X_Freq = 600.1723046 [MHz]
] X_Offset = 6.37831[ppm]
N X_Points = 1280
= X_Prescans =4
E X_Resolution = 3.35588488[Hz]
9 @ X_Sweep = 4.29553265[kHz]
1 Y_Domain = 1H
on =
~ 1 Y Freq = 600.1723046 [MHz]
] Y _Offset = 6.37831[ppm]
] Y Points = 256
] Y:Prescans =0
V: 6 Y_Resolution = 13.42169461[Hz]
~ @ @ @® Y_Sweep = 3.43595382[kHz]
| s Irr Domain = 1H
! g % 14 Irr Freq = 600.1723046 [MHZ]
] -09 Ty =
= o Irr_Offset 5 [ppm]
- 2] Tri_ Domain = 1H
b Tri_ Freq = 600.1723046[MHz]
= 4 "
] @ M Tri_Offset = 5[ppm]
| Clipped = FALSE
O ] Scans =4
~ Total_Scans = 1024
q Relaxation Delay = 1.5[s]
o d Recvr_Gain = 52
o Temp_Get = 24.8[dC]
Dl Y o< q 8 ® X_90_Width = 14.3[us]
= [ | P
B © Qe ; X_Acg_Time = 0.297984[s]
= ] X_Atn = 4[dB]
"E" o0 ] X_Pulse = 14.3[us]
'~ Y _Acq Time = 74.50624 [ms]
53 1 Irr_Mode = Off
=~ 3 Tri_Mode = off
< 1 -9 Dante_Presat = FALSE
a o q Delta = 0[ms]
=2 Grad 1 = 1[ms]
> 4 Grad 1 Amp = 5[%]
B L B B B B T T T T T T T T T Grad 2 = 1[ms]
79 7.8 7.1 7.6 7.5 74 73 72 7.1 7.0 6.9 6.8/0 1.0 Grad_2_Amp = 5[%]
s Grad_Recover = 0.1[ms]
X : parts per Million : 1H |abundance Grad Selection = 1:1

S7




HMQC spectrum of 12
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7.0 6.0 5.0 4.0 0 01 02 03
X : parts per Million : 1H abundance

Filename
Author
Experiment
Sample_Id
Solvent
Creation_Time
Revision Time
Current_Time
Comment

Data_Format
Size

Dimensions
Site
Spectrometer

Field Strength
X_Acq Duration
X_Domain

X _Freq

X Offset
X_Points
X_Prescans

X _Resolution
X_Sweep

Y Domain

Y Freq

Y Offset
Y_Points
Y_Prescans
Y_Resolution
Y_Sweep
Tri_Domain
Tri_Freq
Tri_Offset
Clipped
Scans
Total_Scans

Relaxation_Delay
Recvr_Gain
Temp_Get
X_Acq_Time
X_Atn
X_Pulse

Y Acq_Time

Y Atn
Y_Pulse

Irr Atn_Dec
Irr_Noise
Tri_Mode
Dante Presat
Decoupling
Grad_1
Grad_1_Amp
Grad_2
Grad_2_Amp
Grad_3
Grad_3 Amp
Grad_Recover

(LU [ [ )

LU T T

TFA_Nazarov_upper HMQC-3.j
hannou

hmgc_pfg.ex2

sample

CHLOROFORM-D

22-FEB-2018 18:52:31
23-FEB-2018 10:03:31
22-MAR-2018 17:34:28

hmgc

2D REAL REAL
819, 512

1H 13C

[ppm] [ppm]
XYy

ECA600
JNM-ECA600

14.09636928([T] (600 [MHz])
0.23830528[s]

1H

600.1723046 [MHz]
6.37831 [ppm]
1024

4

4.19629813[Hz]
4.29700928 [kHz]
13c
150.91343039 [MHz]
104.80226 [ppm]
256

0
61.96462563[Hz]
15.86294416[kHz]
1H

600.1723046 [MHz]
5 [ppm]

TRUE

8

2048

1.5[s]

90

25.2[dcC]
0.23830528([s]
4[dB]
14.3[us]
16.13824[ms]
7.5[dB]
14.7[us]
23.97817[dB]
MPF8

Off

FALSE

TRUE

1[ms]

60[%]

1[ms]

60[%]

1[ms]
30.18108652[%]
0.1[ms]
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HMQC spectrum of 12
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7.8 7.7 7.6 7.5 74 73 72 7.1 7.0 6.9 6.80 0.1 02 0304
X : parts per Million : 1H abundance

Filename
Author
Experiment
Sample Id
Solvent
Creation_Time
Revision Time
Current_Time

Comment
Data_Format
Dim_Size
Dim_Title
Dim _Units
Dimensions
Site
Spectrometer

Field Strength
X_Acq Duration
X_Domain

X _Freq
X_Offset
X_Points
X_Prescans
X_Resolution
X_Sweep

Y _Domain

Y Freq

Y Offset
Y_Points
Y_Prescans
Y_Resolution
Y_Sweep
Tri_Domain
Tri_Freq
Tri_Offset
Clipped
Scans
Total_Scans

Relaxation_ Delay
Recvr_Gain
Temp Get
x_Aca_'l‘ime
X_Atn
X_Pulse

Y Acq_Time

Y Atn
Y_Pulse
Irr_Atn Dec
Irr_Noise
Tri_Mode
Dante Presat
Decoupling
Grad_1
Grad_1_Amp
Grad_2
Grad_2_Amp
Grad_3
Grad_3_Amp
Grad_Recover

TFA_Nazarov_upper HMQC-3.j
hannou

hmgc_pfg.ex2

sample

CHLOROFORM-D

22-FEB-2018 18:52:31
23-FEB-2018 10:03:31
22-MAR-2018 17:52:04

[ppm] [ppm]
Xy

ECA600
JNM-ECA600

= 14.09636928[T] (600[MHz])

0.23830528[s]
1H

600.1723046 [MHz]
6.37831 [ppm]
1024

4

4.19629813[Hz]
4.29700928 [kHz]
13c

150.91343039 [MHz]
104.80226 [ppm]
256

0
61.96462563[Hz]
15.86294416[kHz]
1H

600.1723046 [MHZ]
5[ppm]

TRUE

8

2048

1.5[s]

90

25.2[dcC]
0.23830528([s]
4[dB]
14.3[us]
16.13824[ms]
7.5[dB]
14.7[us]
23.97817[dB]
MPF8

Off

FALSE

TRUE

1[ms]

60[%]

1[ms]

60[%]

1[ms]
30.18108652[%]
0.1[ms]
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HMBC spectrum of 12
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140.0
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OMe
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X : parts per Million : 1H

S RN RN RN
0 01 02 03
abundance

Filename
Author
Experiment
Sample Id
Solvent
Creation_Time
Revision_Time
Current_Time

Comment
Data_Format
Dim_Size
Dim_Title
Dim Units
Dimensions
Site
Spectrometer

Field Strength
X_Acqg_Duration
X_Domain

X Freq

X _Offset
X_Points
X_Prescans
X_Resolution
X_Sweep

Y Domain

Y _Freq

Y Offset
Y_Points
Y_Prescans

Y Resolution
Y_Sweep
Tri_Domain
Tri Freq
Tri_Offset
Clipped
Scans
Total_Scans

Relaxation_Delay
Recvr_Gain
Temp Get

X Acq Time

X _Atn
X_Pulse
Y_Acq_Time

Y Atn
Y_Pulse
Tri_Mode
Dante_ Presat
Delta

Grad_1

Grad 1 Amp
Grad 2
Grad 2 _Amp
Grad_3
Grad_3 Amp
Grad_Recover
Grad_sSelection
Grad_Shape

LU T A 1

TFA Nazarov_upper HMBC-3.j
hannou

hmbc pfg.ex2

sample

CHLOROFORM-D

22-FEB-2018 21:14:18
23-FEB-2018 10:0
22-MAR-2018 17:37:03

hmbc

2D REAL REAL
1638, 512
1H 13C

[ppm] [ppm]
XY

ECA600
JNM-ECA600

14.09636928([T] (600 [MHz])
0.47661056[s]

1H

600.1723046 [MHz]
6.37831 [ppm]
2048

4

2.09814906[Hz]
4.29700928 [kHz]
13c

150.91343039 [MHz]
104.80226 [ppm]
256

0

61.96462563 [Hz]
15.86294416 [kHz]
1H

600.1723046 [MHz]
5[ppm]

FALSE

16

4096

1.5[s]

90

24.8[dcC]
0.47661056([s]
4[dB]
14.3[us]
16.13824[ms]
7.5[dB]
14.7[us]

Off

FALSE
62.5[ms]
1[ms]

60[%]

1[ms]

60[%]

1[ms]
30.18108652[%]
0.1[ms]

13C = 1.988:1.98
SINE
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HMBC spectrum of 12

S
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=5 JEOL
(o BB
3 ] . Solutions for Innovation
5o
= o~ N N
= ] Filename = TFA Nazarov_upper HMBC-3.j
3 1 M m%m JL . Author = hannou
R .t i iment = hmbc_pfg.ex2
=3 Sample_Id = sample
S Solvent = CHLOROFORM-D
— (] Creation_Time = 22-FEB-2018 21:14:18
4 Revision_Time = 23-FEB-2018 10:06:02
Current_Time = 22-MAR-2018 17:49:28
é @ G e Comment = hmbc
1 Data_Format = 2D REAL REAL
1 ® Dim_Size = 1638, 512
1 Dim_Title = 1H 13C
1 Dim Units = [ppm] [ppm]
1 Dimensions =XY
S A @ Site = ECA600
(=3 Spectrometer = JNM-ECA600
5 o o 0 EE—
| Field Strength = 14.09636928[T] (600[MHz])
0 — X_Acq Duration = 0.47661056[s]
1 ) — X_Domain = 1H
1 X _Freq = 600.1723046 [MHz]
1 o @ f——— X _Offset = 6.37831[ppm]
4 X_Points = 2048
4 X_Prescans =4
d  EE— X_Resolution = 2.09814906[Hz]
o X_Sweep = 4.29700928 [kHz]
= Y _Domain = 13C
on Y Freq = 150.91343039 [MHz]
—1 Y Offset = 104.80226 [ppm]
1 Y _Points = 256
1 Y Prescans =0
1 L Y Resolution = 61.96462563[Hz]
| Y_Sweep = 15.86294416 [kHz]
4 Tri_Domain = 1H
| @ o S Tri_Freq = 600.1723046 [MHz]
| Tri_Offset = 5[ppm]
Clipped = FALSE
21 Scans =16
S m Total_Scans = 4096
—
4 Relaxation Delay = 1.5([s]
J Recvr_Gain = 90
] Temp_Get = 24.8[dc]
&) i X_Acq_Time = 0.47661056[s]
& X_Atn = 4[dB]
- X_Pulse = 14.3[us]
1 Y Acqg Time = 16.13824[ms]
§ 1 @ ® m— y:m;:!_ = 7.5[aB]
= S A Y Pulse = 14.7[us]
s 24 Tri_Mode = Off
= 2 @ e S Dante_Presat = FALSE
53 ] Delta = 62.5[ms]
g‘ 1 Grad 1 = 1[ms]
= J o o — Grad_1_Amp = 60[%]
g @ (@] — Grad 2 = 1[ms]
o ] Grad_2_Amp = 60[%]
Sl 1 Grad_3 = 1[ms]
T T T T T T T T T T T T T T T T T T T T T T T T T | [ T Grad 3 Amp = 30.18108652[%]
79 78 17 76 75 74 73 72 71 70 69 68 67 66 65 64 63 62 61 60 59 |0 01 02 03 Gra:_miover = géllrnﬂ 588:1. 95
JOP Grad_Selection = C = 1. 1.
X : parts per Million : 1H abundance Grad_Shape = SINE
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NOESY spectrum of 12
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21 Filename = TFA_Nazarov_upper NOESY 2-
= 9 l Author = hannou
"g o Experiment = noesy_phase pfgz
T oo = Sample_Id = sample
B ‘E Solvent = CHLOROFORM-D
e . R d Creation_Time = 12-MAR-2018 09:42:13
< ] Revision_Time = 18-MAR-2018 00:56:12
<] Current_Time = 22-MAR-2018 17:42:08
1 Comment = phase sensitive noesy
] Data_Format = 2D COMPLEX COMPLEX
i Dim_Size = 819, 512
] Dim _Title = 1H 1H
| Dim_Units = [ppm] [ppm]
i Dimensions =XY
i Site = ECA600
=3 Spectrometer = JNM-ECA600
w
4 Field Strength = 14.09636928[T] (600[MHz])
i — X_Acq Duration = 0.23134208[s]
4 X_Domain = 1H
] X _Freq = 600.1723046 [MHz]
] X _Offset = 6.39425[ppm]
J X_Points = 1024
4 N X_Prescans =4
4 ¢ X_Resolution = 4.32260313[Hz]
< | X_Sweep = 4.42634561[kHz]
© Y_Domain = 1H
4 Y Freq = 600.1723046[MHz]
B Y _Offset = 6.39425[ppm]
B Y_Points = 256
1 Y Prescans =0
i Y Resolution = 13.82939177[Hz]
i Y_Sweep = 3.54032429[kHz]
1. o — Irr_Domain = 1H
o ,% " N ? Irr_Freq = 600.1723046 [MHz]
- — Irr Offset = 5[ppm]
~ @ . = c
b Tri_Domain = 1H
1 Tri_Freq = 600.1723046[MHz]
B Tri_Offset = 5[ppm]
1 o o o P Clipped = FALSE
1% ',:r ‘Jf Scans = 32
1 Total_Scans = 8192
1 e o ° -
1 . Relaxation Delay = 1.5[s]
jas] o ¢ Recvr_Gain = 52
i Temp_Get = 24.8[dC]
= b Mix_Time = 0.5[s]
=) ] X_Acq_Time = 0.23134208([s]
= X_Atn = 4[dB]
E 1 X_Pulse = 14.3[us]
~ 1 Y Acq_Time = 72.30976[ms]
Q 7 Y P1 Correction = 180
S Izr_Mode = off
A1 1 Tri_Mode = Off
a o ] Dante_Presat = FALSE
M- Grad_1 = 1[ms]
=~ 1! Grad_1_Amp = 45[mT/m]
S B e e LA B e s s s s s s s e —— T T T T T T T T | Initial Wait = 1[s]
9.0 8.0 7.0 6.0 5.0 0 1.0 Repetition Time = 1.73134208[s]
c11s Scramble = 1[ms
X : parts per Million : 1H abundance T1 - o,[n]zgzs[ms]

S12




NOESY spectrum of 12
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g5 3 B}
< — M g3 _
= ] ! {{| Filename = TFA_Nazarov_upper NOESY 2-
B ] i i | Author = hannou
= L i {i| Experiment = noesy_phase pfgz
Sample_Id = sample
Solvent = CHLOROFORM-D
4 ) Creation_Time = 12-MAR-2018 09:42:13
(=} Revision Time = 18-MAR-2018 00:56:12
< Current_Time = 22-MAR-2018 17:54:52
Comment = phase sensitive noesy
1 Data_Format = 2D COMPLEX COMPLEX
4 Dim_Size = 819, 512
Dim_Title = 1H 1H
1 Dim_Units = [ppm] [ppm]
4 Dimensions =XY
Site = ECA600
1 Spectrometer = JNM-ECA600
Field Strength = 14.09636928[T] (600[MHz])
1 @ X_Acq Duration = 0.23134208[s]
4 © X_Domain = 1H
- 14?( o X_Freq = 600.1723046 [MHz]
° ; X Offset = 6.39425[ppm]
S @ © X_Points = 1024
X_Prescans =4
B X_Resolution = 4.32260313[Hz]
1 X_Sweep = 4.42634561[kHz]
Y_Domain = 1H
q e o Y Freq = 600.1723046[MHz]
| o ° o L, 6Jf Y offset = 6.39425[ppm]
o o ° Y Points = 256
1 Y_Prescans =0
Y Resolution = 13.82939177[Hz]
1 [ 4 o Y_Sweep = 3.54032429[kHz]
- Irr_Domain = 1H
o o Irr_Freq = 600.1723046 [MHz]
1 Irr_Offset = 5[ppm]
< Tri_Domain = 1H
®© Tri_Freq = 600.1723046[MHz]
1 Tri_Offset = 5[ppm]
| Clipped = FALSE
Scans = 32
7 Total_Scans = 8192
Relaxation Delay = 1.5[s]
jas] 1 Recvr_Gain = 52
- ] Temp_Get = 24.8[dC]
= Mix_Time = 0.5[s]
) ! X_Acq_Time = 0.23134208([s]
= | X_Atn = 4[dB]
E X_Pulse = 14.3[us]
= B Y Acq_Time = 72.30976[ms]
8 o | Y P1_Correction = 180
ko ITr_Mode = off
A= 4 @ - — Tri_Mode = Off
a - Dante_Presat = FALSE
o 1 Grad 1 = 1[ms]
> B Grad_1_Amp = 45[mT/m]
— T T — T —T— — T T T T T Initial Wait = 1[s]
9.0 8.0 7.0 6.0 0 1.0 2.0 3.(0) Repetition_Time = 1.73134208[s]
e11s Scramble = 1[ms
X : parts per Million : 1H abundance T1 - o,[u]zgzs[ms]
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C NMR spectrum of 6
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"H NMR spectrum of 13
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3C NMR spectrum of 13
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C NMR spectrum of 8b
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"H NMR spectrum of 17
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3C NMR spectrum of 17
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'H NMR spectrum of 18
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BC NMR spectrum of 18
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'"H NMR spectrum of 4,7-dihydroxy-2,3-dihydro-1H-inden-1-one
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C NMR spectrum of 4,7-dihydroxy-2,3-dihydro- 1 H-inden-1-one
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'"H NMR spectrum of 19
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BC NMR spectrum of 19
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BC NMR spectrum of 11a
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'"H NMR spectrum of 20

OMe

Br

=
[N
ar
_J <
-9 | )
HnU
-
B C
— L
Hﬂu
RN
{ Lo
Lo
207 g = .
107 ™ — 2
- <
1 N G B
HO
(TS
HnU
[
€80T <
-~
z8 1T ———— C
oL C
G6°T B
HO
[ o
Hﬁu
Lo
o) C
= C
(@) C
- O
o 2

—G§97G"

——72988"
—— ¥L86"

—— LLES”

ZST16”
vee”
G2O0T”
0TTT"
8CTT"
0sctT”
66CT"
TIET"

|\\‘HH@N

9eTE”
%SQ.
=—€90%"
oLzy:
65vp "
6687
901G"
G62G"
T€96"
GeLG”
8€8G"
Zv6s”

=

e o o o o o e e L i R

+—— 000070

T

o ™M

S36



BC NMR spectrum of 20
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C NMR spectrum of 11b
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"H NMR spectrum of 1
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BC NMR spectrum of 1
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