Supporting Information
Synthesis of Pyrido[1,2-alindole Malonates and Amines through Aryne

Annulation

Donald C. Rogness, Nataliya A. Markina, Jesse P. Waldo and Richard C. Larock*
Department of Chemistry, lowa State University, Ames, IA 50011

larock@iastate.edu

Table of Contents S1

Copies of 'H and °C NMR spectra S2-S144

S1



S2

~
i
T2e'T
mmm.ﬁ/ “e
SPET~E a8
LSET-TF +T
89€'T \ Y
18€'T
TZeT 10
€eeT -~
SPE'T
LSE°T
89€'T
18€'T
i
m <
L~
(8T T
:m._q/ _ -
vmm.v./. — vez| < m.
. 85E' b~ = L2
L8y 6LE Y~ _ - =
TIEY MY = -
. £0b'p (07
veEy J7oh - -
85EH~X E}.\ -0
6LEv~F |
g ©
[Ty - <
1Sh'y
-~
-
weL -
NMNN/ — HT@MA o
s oLeL=r T - 2
LSTL €8cL -
0LT’L v8EL— = H|®S |«
€871 oT'L~" L~
¥8EL i
o:lV o~
6£9'L— | ©
989, 659, — L0'T | ~
6oL 989'L—~ = L~
260 /f = wor| ™
L1 7101 [ »
865°8 YAVAYA 7\m)
1198 LeLL [ o8
1L TN
I
- oo
I ~—
~ o
I o
~ o
| ™M
~ o
L«
[oe]
| n
™ o
8658~ _ L Le
119'8—" - H\oﬁ: e
N
T - @
=™ L
oL | o
o N0 Y
o O

TF—s86'S

124
£L0°C

E—oet
E—90'T

L0°T
L0°T

E—oot1

-0.5

0.5

1.5

4.5 3.5 2.5

5.5

f1 (ppm)

6.5

7.5

8.5

12 11.5 1 10.5 10 9.5

12.5


drogness
1a

Anton Dubrovskiy
*

Anton Dubrovskiy


Anton Dubrovskiy


Anton Dubrovskiy


Anton Dubrovskiy
S2

Anton Dubrovskiy


Anton Dubrovskiy


Anton Dubrovskiy


Anton Dubrovskiy
3


S3

ST9°€T
9L’ ET

66809~
¥8T 19"

089,
mNN.RW
[89°LL

TV~
998'S¢T—
0L'8¢T—"

8Pt 9ET —
G89'8ET—

6T 6PT~
¥89°0ST—"

05°€9T—
900'99T—

STOET~_
9L €1

40 38 36 34 32 30 28 26 24 22 20 18 16 14 12
f1 (ppm)

42

60 58 56 54 52 50 48 46

62

iWHMUMMWWMMMM Mﬁmmmwwwwmwwwm

-10

200 190 180 170 160 150 140 130 120 110 ¢ 100) 90 80 70 60 50 40 30 20 10
ppm

210


drogness
1a

Anton Dubrovskiy


Anton Dubrovskiy
*

Anton Dubrovskiy


Anton Dubrovskiy
S3

Anton Dubrovskiy


Anton Dubrovskiy
3


S4

P8 E~C
06'€~"

vl
9CL
LTt
8EL~&

ovL—

—

99¢
69
1L
E€LL

65°8
oo.mv

400 MHz
CDCI3

s\

SO'T

7501 ||

0560 |

0T |

%ooo.ﬁ

7.4 7.2 7.0

7.6

7.8
f1 (ppm)

8.0

8.2

8.6 8.4

N

|

$S0°€E
P6°C

F-o000°1

f1 (ppm)

13 12 11 10

14


Anton Dubrovskiy
S4

Anton Dubrovskiy


Anton Dubrovskiy


Anton Dubrovskiy
*

Anton Dubrovskiy


Anton Dubrovskiy


Anton Dubrovskiy
5


S5

SHETS~_
89975~

056°9L
0LCLL W
06S°LL

LLSHTT~_
01€'92T—
s

T64°9€T—
C8L°6ET—

898°61T~_
S6L°0ST~"

SCCYIT—
$96'99T—

100 MHz
CDCI3

- Lo o
Zigratd - W 0"
01E9eT— —— Ea— —
T8I~ _ 89975 —
oM~
L R o g
- g
i
4f
L m Lo
T6L9ET—  ———
[Tp]
wreei— —— L9 0
i
LN —~
TYE L
o
N—
g8t~ ——— L R
S6/'0ST— - |
LN
- LN
i —
o
- O
i
STTHIT— i
$96'99T— -
o
L
i
- —]
M
[sp)
€I
o2
Lo
(op= /QHOM
n_/
of /\7 n

RUVRRUPPROUUUTRRRSIN § SV

-10

220 210 200 190 180 170 160 150 140 130 120f %10 )100 90 80 70 60 50 40 30 20 10
1 (ppm

230


Anton Dubrovskiy
S5

Anton Dubrovskiy


Anton Dubrovskiy


Anton Dubrovskiy


Anton Dubrovskiy
*

Anton Dubrovskiy


Anton Dubrovskiy
5


S6

PS T~
65T~

L
€L
YL
S¢L
(L
9e'L
8€'L

VA A
99°L
99°L
89,
89/
0L,
0L,

85°8
m@wUY

400 MHz
CDCI3

L
TATANS
VL=,
sei/r
L

9L~
8e'L—

'L —

99°',L
oQNMF

89/ ~C

89/~
oE\
0L'L

89'8~
658"

90T

80T

—L60

60T

7.1

7.2

7.8 7.7 7.6 7.5 7.4 7.3

7.9
f1 (ppm)

8.6 8.5 8.4 8.3 8.2 8.1

8.7

86'6
M €66

——

E=—00T

f1 (ppm)

12 1 10

13


Anton Dubrovskiy


Anton Dubrovskiy


Anton Dubrovskiy
S6

Anton Dubrovskiy


Anton Dubrovskiy


Anton Dubrovskiy
*

Anton Dubrovskiy
7


S7

€C0—

9C'8¢—

9565 —
96'1ST—

PSEIT—
$9'G9T—

100 MHz
CDCI3

10728~
98"

8T v¢T—
T1L°S¢T—

66'TET—

€9°9¢€T
0b'LET W
P LET

9S'6bT—
96'TST—

PSTEIT—
$9'G9T—

" 165

80

85

90

95

100

105

110

115

120

125

f1 (ppm)

130

150 145 140 135

155

160

[TV NP (RO

-20

-10

200 190 180 170 160 150 140 130 120 110 1?0 ( )90 80 70 60 50 40 30 20 10
1 (ppm

210


Anton Dubrovskiy
S7

Anton Dubrovskiy


Anton Dubrovskiy
*

Anton Dubrovskiy
7


S8

2ES~
ica ol
o1EL
besL
eeeL
ThEL
weL
T9EL
695
08€
T6€L
€997
B@NW

90LL

6vv'8
oov.wv

400 MHz
CDCI3

L N
= Hl Leofr ™
L ™
N
z81°q1
| < 3
~N
L
~N
S CYA
wvo.n/ NG 4
€997/ =
1997~ == " —
N%N\ - 69610 N )
9897/ \ L
90LL o
~'e
Q
=
N
Y
I
[o0]
i
e
(q\]
I o
. )
e
<+
6vb'8 |
~— —_
8= |AW 0001 .
e
B ———
—_——
A==
/ \
S 2 3=
N\ 7/ / N\
©___r~ L—g
\ / N\ /
© Oz L—NK
\ﬂ /oJ”ﬁuﬂu

= 99T
= 1261

= [T0°T
Fzsro1

190°T
M 6960

E 000°T

6
f1 (ppm)

12 11 10

13


Anton Dubrovskiy
S8

Anton Dubrovskiy


Anton Dubrovskiy
*

Anton Dubrovskiy


Anton Dubrovskiy


Anton Dubrovskiy
9


S9

LISV — IlL
CECT— —_—
966°LCT
+91°8¢T ./.
06C°8¢T - - “M
LEV'8CT mﬂ
885°8¢T \w I
689°8¢T
6EY'SET~ - I
695'GET~"
889'9€T— - U |
JATAA]
vaNoV.
+08°9L
€aa NNW
Tvb'/L SO 0bT— —-_——
L2SVCT
4414}
966°LCT
+91°8¢T
06¢'8¢CT
LEV'STT
885'8¢CT
689'8¢CT
6EY'SET
%m.mmﬁuv. L18°6bT— -
889°9¢€T
Sb0'0vT G06'0ST— e
L18'6bT~C
S06'0ST—"
PILE9T—
C1e 99T —
T
S 2 yreor— -
o @)
S 0O
-~ O

C1e991T—

130 128 126 124

132

T
67.0

2)
N
LSTL9~ - ©E
< P8TL9— - &
(e0] i
= -mf ¢
O B -
B 3
[o0]
(e0]
i
O =
= ¢
i
o 4
Q
) t
<+
S~
S g
Q -
o
o~ ;
) e
@ —
©
) ) _ i
o
ik _ £
o
N _
i
<
LN
i —
A=
L/ \
- g 2 3=
N\ 7/ / N\
. ©___~ e—g
i N\ / N\ /
e o= &—K
3 O\H /g”Om
S— 0 Mﬂ
3 & /v ®

164

166

-10

220 210 200 190 180 170 160 150 140 130 120f %10 )100 90 80 70 60 50 40 30 20 10
1 (ppm

230


Anton Dubrovskiy
S9

Anton Dubrovskiy


Anton Dubrovskiy


Anton Dubrovskiy
*

Anton Dubrovskiy


Anton Dubrovskiy


Anton Dubrovskiy
9


S10

YA
68C°1
66C'1
L0E'T
L1877
SEET

862°¢—

SETY
bSTh
Ty
6821
8EED
95E"Y
PLE D
6eY

M%/‘

N
L
=2 M
O
=g
0O

SETh—
T4
Ty—
687 y—

BEE'p—
95" p—
PLEY—
68" p—

bPEC L~
vsTL—"

Lob L~
L9pL—

99§°L

98€'8—

M

— b0'T

—66'T

T
4.25

1
4.35

4.2

43
f1 (ppm)

[i
4.4

8.2 8 7.8 7.6 7.4 7.2
f1 (ppm)

8.4

.

FE-T0e

b0t
66T

11



Anton Dubrovskiy
S10

Anton Dubrovskiy
*

Anton Dubrovskiy


Anton Dubrovskiy


Anton Dubrovskiy


Anton Dubrovskiy
11


S11

[41] 8]
mHm.Hm“Vn

_:m.ﬁ
omw.RWm
8bS"LL

908'S2T—~
SPT'8eT—

STLVET—
£96°9€T—"
zo0e6eT~"

8ES'8PT~
CES0ST—

LSTHOT—
ObL'99T—

100 MHz
CDCI3

-20

-10

200 190 180 170 160 150 140 130 120 110 1(‘3{3 ( )90 80 70 60 50 40 30 20 10
ppm

210


Anton Dubrovskiy
S11

Anton Dubrovskiy


Anton Dubrovskiy
*

Anton Dubrovskiy


Anton Dubrovskiy
11


S12

LeT—

8P8'E~
206’

300 MHz
~ CDCI3

/\.
\_/
&

e

J_

_J

b8~
0sy'8~"

—00T i~

—TET]

{60

000 M-

7.2

7.3

78 77 76 75 74

f1 (ppm)

83 82 81 80 79

8.4

8.5

Y

 —

Frosre

STARY
Mva.N

F-oo01'1
I€1'T
(b6'0

Fo001

0.0 -05

0.5

20 15 1.0

2.5

3.5 3.0

45 4.0

5.0

5.5

6.0
f1 (ppm)

75 70 6.5

8.0

9.0 85

11.5 10.5 9.5

2.5


Anton Dubrovskiy
S12

Anton Dubrovskiy


Anton Dubrovskiy


Anton Dubrovskiy
*

Anton Dubrovskiy


Anton Dubrovskiy
13


S13

£LL°8T—

omm.mm
62678 v

9b8'9L
omNNnW
vmwNn

8L19CT~
805°L21—~"

$80°SET~
PeLLET—
L1001

18p'8pT—

- 186'05T—

T0LY9T—
0eS'91—

8L1°9¢T—
8058/ —

¥80'SET—

PBTLET—

L1T°0bT—

18p'8bT —

186'0ST—

T04'v9T—

0€S'L9T—

145 140 135 130 125
f1 (ppm)

150

155

160

165

170

-10

200 190 180 170 160 150 140 130 120 11?1( 10% 90 80 70 60 50 40 30 20 10
ppm

210


Anton Dubrovskiy
S13

Anton Dubrovskiy


Anton Dubrovskiy
*

Anton Dubrovskiy


Anton Dubrovskiy


Anton Dubrovskiy
13


S14

91L’E
ovm.mv
6/L°€

400 MHz
CDCI3

LN

O

L @

o]

L A

O

9€0 - R
V0L = :
BoNV uﬂ —966'P

X 1S —

90'L S

T | N

€L~ - N
hpy — |M —€S0°[

L )

N

L

N

(8vL— |l Twmmp 1

~N

| ©

N

LN

N

| ©O

N

| O

N

L 2

[*]

L~

[*e]
018 -

018" MA %ooo.m N

(*e]

L ™

(>

L ¥

(*e]

3\\ //N <~
\_/
m%mlnuw

f1 (ppm)

[43°04
%Nmﬁ.m
88T1°¢

F-966'0
Bgsot
E-866'0

F-000°'T

f1 (ppm)

12 11 10

13


Anton Dubrovskiy
S14

Anton Dubrovskiy


Anton Dubrovskiy


Anton Dubrovskiy


Anton Dubrovskiy
*

Anton Dubrovskiy


Anton Dubrovskiy
15


S15

100 MHz 48 & 2R §58 5R2 288
CDCI3 5 8 £3589 RR© 259 5]
b N Y [\ N \NY
CH
18 3
0] 3 (0] 0]
17\|5|/ \r 12\1|0 11\CH3
13
N NN /%\
N 7 9 CHs
4 || 16
0]
14
15
|
] |
|
|
|
|
|
|
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 T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 -10 -20

f1 (ppm)


Anton Dubrovskiy
S15

Anton Dubrovskiy


Anton Dubrovskiy
*

Anton Dubrovskiy


Anton Dubrovskiy


Anton Dubrovskiy
15


S16

89¢C°T
€9/TT
W8T
8T6¢C'T
666C'T
S80€°T
8STE'T
SECE'T
TCEE'T
P6EE'T

EPECY
Ty
€8S’y
VASIS T4 4
618C'Y
L68C'Y
090€'t
LETEY
ey
SLTEY
[4424% 4
SISEY
8L9¢€'Y
18LEY
816

ee——\—— e

1SLE°L
8¢8E’L
198¢€°/L
666£°L
Sov'L

SOtV
6€95°L
8045°L

$90b'8—

.

W 6v'9

= Wom.v

J ﬂp

-0.5

0.5

1.5

4.5 3.5 2.5

5.5

f1 (ppm)

8.5 7.5 6.5

9.5

12 11.5 11 10.5 10

12.5


Anton Dubrovskiy
S16

Anton Dubrovskiy


Anton Dubrovskiy


Anton Dubrovskiy
*

Anton Dubrovskiy


Anton Dubrovskiy


Anton Dubrovskiy
17


S17

T£90'vT
9ST'PT

006t°T9~_
9/98'19~"

0S08°9L
88¢C’LL W
ommo.nm

§99T°€CT
€CIP'EdT

Wee L2 —
8820621~

T99G°LET
058Y"8ET W
T608°8ET

L0LS° LT
€1E€9° LT

90TL'LST—
CE8T'TI9T—
£P06°€9T —
SLPE99T

75 Mhz
CDCI3

S99T'E€CT—
mNH_V.mNH.\.

P6ELCT
€85P°LCT

88/0°6¢CT
PPIT'6CT

T99G°LET

058b'8ET ~
1608'8€T~"

JAVVASWA4®
€TE€9°LPT

90TL'LST—

CE8T I9T—

€V06'€9T—

SLPE99T—

125

130

135

160 155 150 145 140
f1 (ppm)

165

-10

200 190 180 170 160 150 140 130 120 110 ¢ 10(; 90 80 70 60 50 40 30 20 10
ppm

210


Anton Dubrovskiy
S17

Anton Dubrovskiy
*

Anton Dubrovskiy
17


S18

€6T1E°T
thm.HW
EEPET

CT9€e°T
699€°'T
8¥8E'T

858¢C'Y
860€Y
PEEE D
SLSEY
9/9€'y
[41515% 4
[4°13 A4
68EV'y

Nt

669¢C°L

Hmmm.h/
899¢'L—
8165 L—

0189°L
5689°L
980L°L

PS8
£CSS'8

€6TET—

8p8E'T—

8G8¢'h—

860E Y —

PEEEY—

SLSE€Y—
9/9€Y—

16—

SIr'y—

68cr v —

669¢° L—

16€€°L—
899¢' L~

816S'L—
0189 L—~
mmwo.n.\.
980/°L

89T/,

bS8~
£255'8~"

—66'S

f1 (ppm)

LN
- &
%
|~
4
—bvb'C
%)
<5
[ (=}
N
I
|«
. <
—0T'¢C
LN
@
- <

T

T

79 78 77 76 75 74 73

f1 (ppm)

8

84 83 82 81

"5

8.6

F—e66s

e
0T'¢

E—ort

E—o11
F—s601

oot

-0.5

0.5

3.5 2.5 1.5

4.5

5.5

f1 (ppm)

6.5

7.5

8.5

12 11.5 1 10.5 10 9.5

12.5


Anton Dubrovskiy
S18

Anton Dubrovskiy


Anton Dubrovskiy
*

Anton Dubrovskiy


Anton Dubrovskiy
19


S19

L0ECTPT
060€"PT

THTL'T9~_
650129~

[$08°9L
mmNN.R./.
iwv.mmw
$es9LL

026L'92T—
6v58'67T —
b6LT EET—
8055'9ET—
1e8se1

£990°6bT~_
STIS'6vT~"

5686°€9T —
006€'99T—

[g]

%)
I
Cv
©]

NN RN R

-10

200 190 180 170 160 150 140 130 120 110 1 10()) 90 80 70 60 50 40 30 20 10
ppm

210


Anton Dubrovskiy
S19

Anton Dubrovskiy


Anton Dubrovskiy


Anton Dubrovskiy
*

Anton Dubrovskiy
19


S20

Ju

698 €~_
$06°€~

400 MHz
CDCI3

1

0LCL—

SHEL~
99€L—

€95°8~_
895'8~"

%mom.ﬁ-

WmE.H
= %Nm:

7.3

85 84 83 82 81 80 79 78 77 76 75 74
f1 (ppm)

8.6

08¢
Movm.m

=E€9CT
SPT'T
[4] !

E-000°T

f1 (ppm)

12 11 10

13


Anton Dubrovskiy
S20

Anton Dubrovskiy


Anton Dubrovskiy


Anton Dubrovskiy
*

Anton Dubrovskiy


Anton Dubrovskiy
21


S21

YLLTS~_
Seres—

MHm.wm./

PLLTS—
SCTes—

T P—

52

f1 (ppm)

54

QMNNN
LYSLL /

T00°Z¢T—~—
856'8¢T—
O EET~—
€C9'9ET~
6EG'8ET—

Hwﬂ.mvﬁ
L9C°6VT V.

STEVYIT—
956991 —

100 MHz
CDCI3

21

-20

-10

200 190 180 170 160 150 140 130 120 110 lfOO( 9)0 80 70 60 50 40 30 20 10
1 (ppm

210


Anton Dubrovskiy
S21

Anton Dubrovskiy


Anton Dubrovskiy


Anton Dubrovskiy
*

Anton Dubrovskiy


Anton Dubrovskiy
21


S22

POTET
Hmmm.HW
POPE'T

[8SE’T
0P9E'T
8¢8E’T

98¢’y
90€Y
0EEy
8€SEY
[43°19 %
8EY
80T+
8veEP'y

Wit

300 Mhz
CDCI3

POTE T—

TSEE T~
POPE T

£8SE€'T—
0b9ET-"

8¢8E' T—

9¢8C'v—
90€r—
ey —
8€SEY—

¢L8EY—
80TY'v—
8YEY v —

— 8¢9

S692°L~_
S9/C L~
woe' L~

LS L—

89€8°L
omvw.mV
SY98' L7
8L

SSP9'8~_
£€659'8~"

4.3

—4S°C

<t

il
T

N

f1 (ppm)

7.3

7.9 7.8 7.7 7.6 7.5 7.4

f1 (ppm)

8.6 8.5 8.4 8.3 8.2 8.1 8

8.7

|

i

E—879

LS°C
we

F=—80'T
FE—60'T

11T

E—00T

-0.5

0.5

3.5 2.5 1.5

4.5

5.5

f1 (ppm)

6.5

7.5

8.5

12 11.5 1 10.5 10 9.5

12.5


Anton Dubrovskiy
S22

Anton Dubrovskiy
23


S23

CECTYT
086¢C°¥T

€0TL 19~
(21109

¥»08°9L
N@NN.RW
0¢s9°LL

ST e —
6641 LCT—
6¢6'6¢T—

69v8°LET~
PPeS6ET—

CE08'6P T~
9T8T IST—"

8/96°€9T —
6TLE'99T—

75 Mhz
CDCI3

e

-10

200 190 180 170 160 150 140 130 120 110 1 10(3 90 80 70 60 50 40 30 20 10
ppm

210


Anton Dubrovskiy


Anton Dubrovskiy


Anton Dubrovskiy
S23

Anton Dubrovskiy


Anton Dubrovskiy
*

Anton Dubrovskiy


Anton Dubrovskiy


Anton Dubrovskiy
23


S24

o —

€9/775~_
111765~

169,
QMNNNW
hvam

8/TTeT—
ELELTI~_
£10'62T—

LT9'8ET~_
9/5'6ET—"

P8P 6V T~
06E TST—

86¢" 9T —
8¢6'99T—

100 MHz
CDCI3

3\\1| ﬂ/N <~
N/
/.

€9/7¢S—~
LIT°ES—

-20

-10

200 190 180 170 160 150 140 130 120 110 lfOO( 9)0 80 70 60 50 40 30 20 10
1 (ppm

210


Anton Dubrovskiy
S24

Anton Dubrovskiy


Anton Dubrovskiy
*

Anton Dubrovskiy


Anton Dubrovskiy
25


S25

'A
298'E~L 3 569
L68'€~" ) T“WbhoE
0Lz~ _ i
8LTL— .HM Wmmm.r
662,
_ .
500L— T& i
oLTL )
8LTL .
N , —
AN =HTTT
begy 8v8'L - ) rovtT
698 bS8~ = ovt
s/ 698°L-7 T ;
/8L —
199'8— n s g —e =000'T
g I R=Y
L/ o

o¢ H B
N

7/ N\ l

© Z

\—/ )

ax 199'8— llﬂ Hvooo.ﬁ.
N -
< o
53 I
$O

'89 88 87 86 85 84 83 82 81 80 79 78 77 76 75 74 73 72 71

f1 (ppm)

12 11 10

13



Anton Dubrovskiy
S25

Anton Dubrovskiy
*

Anton Dubrovskiy


Anton Dubrovskiy
25


S26

72T0— -
£€9225 W cZJW/
LITES— ¥ RS
n
€975~ _
0185
216'9L
OMN.RW -
S1L
8/2'21—
ELELTT~_
£10'621— -
L79'8ET~ . _
945681~
8L 6T~ -
06€'TST— % o -
[s2]
o de
862'p9T~— / \
826'991— or p—O T
\. /
B 3
VA
\ N
7\
o P
\N__/
N NI ©
T
Qo Chs
Sa
— QO

-20

-10

200 190 180 170 160 150 140 130 120 110 }:(1)0( 9)0 80 70 60 50 40 30 20 10
ppm

210



Anton Dubrovskiy
S26

Anton Dubrovskiy
*

Anton Dubrovskiy


Anton Dubrovskiy
25


N~
N _
2 THET~_
ShET— L mE
. — Q
65T — — €L e
i
LLET— S
181~
|«
| —
The'T
ShE'T
65€'T — m s
€97 2
LL€T
186’1
| =
TTE P~ N
ObEb— I
(SEr—
SLEH—" <
e
Fon
. S
MMM.W 08t ' b~ b
[SE'p 86ty — -
e cess ——=Ft
08b'y €t i E—207
86t 1
SISY Lo
£ESh
€8y’ L — .
b0S"L— 002
b L— I
855,/ — 00T
8.5 L— 6
09¢'L— m N
€8y’ L—
b0S'L -
0vS'Z =
o 669'L— -~ — = o1
. A _—e.
669°L .
iy 8eL' L — I
8EL'L - _
] g e
. @
coerd T 618'L— 06T £
. (@) 2
£00'8 1 L=
£9T'8 d =
8818 o
™~
O O
/ 86'L— .
o 100'8— 860 |
720 N ~ -
=z N _
- &
N
I . - i
= (s8] L9T'8— N
=0 oaT'g— 0T|
o0 o
< O

f1 (ppm)

12 1 10

13



Anton Dubrovskiy
S27

Anton Dubrovskiy
*

Anton Dubrovskiy


Anton Dubrovskiy
27


S28

6CE YT —

€65 19~
£2079"

089
HMN.RW
ﬁmm.hm

S00°€CT—

€04 (2T —
S80°0E€T—

PE6'9ET—
C09'6ET—

SL0°8PT—
¢SCIST—

660"+9T —
029991 —

75 MHz
CDCI3

S00°€CT—

€02 22T~
8e8 /71—
9o1'871~

S80°0ET
TLT0ET W
9SE°0ET

PE6'9ET—

C09°6ET—

SL0'8PT—

ST IST—
[sg]
T
®]
™
T
C v
) d
@) @)
~
N~

660'¥9T—
/N,

029°99T—

120

165 160 155 150 145 140 135 130 125
f1 (ppm)

170

AW

-10

200 190 180 170 160 150 140 130 120 110 ¢ 10(; 90 80 70 60 50 40 30 20 10
ppm

210


Anton Dubrovskiy
S28

Anton Dubrovskiy
*

Anton Dubrovskiy


Anton Dubrovskiy
27


S29

€09T°T
m¢wﬂ.H/
6L0C'T—=

6CEET—F
69S€°'T \
S08¢€’T

[45:T4 4
S8C'Y
TE0EY
880€'Y
VA T4% %
8CEEY
L0SEY
EPLED

geeT'L
LOvT'L
0€9T°Z
W8T,
ST6TL
s0/e'L
omwm.m/
A

ﬁmmw.ml
£089°L /F
89S/°L
6¢8L°L
6808°L
S8v6°L
6556°L
8996~
8/6°L
686,
9966°~L

300 Mhz

CDCI3

€09T"T~_
Y81 T—
6,021~

62 T~_
69GE'T—
S08€' 1"

19y —

S8C'Y—
TE0Ev—

L9CEY—
L0SEY—
P/ EY—

€EET’L

L0PT NV
0€9T°L—
W8T’ L—F
ST6T N.\.

S0LCL—

0€CceL—
8LPEL—

1€99°L—
£089°L—

89S/ L—
608 L—
6808'L—

S8v6'L
mmmm.m/
8996 L~
8L6'L—
N%m.m\
Som.m

T
11

—6LT |

1.2

—
1.3
f1 (ppm)

—— —9/C |

— 16T

68'T

—88'¢

1.4

1.5

f1 (ppm)

4.35

4.4

7.5

f1 (ppm)

7.8 7.7 7.6

7.9

ez
oz

F—e¢s81
E—680
W 161

00'T

F—o681

-0.5

0.5

1.5

4.5 3.5 2.5

5.5

f1 (ppm)

9.5

12 11.5 11 10.5 10

12.5


Anton Dubrovskiy
S29

Anton Dubrovskiy
*

Anton Dubrovskiy


Anton Dubrovskiy


Anton Dubrovskiy
29


o
™

7]

£960°PT
890€°PT

G695 T9~_
#896'19~"

19089
mmNN.RW
LES9°LL

9€6T'6¢T~
€E€6E°6¢CT—
LE0S'6CT~"

TZ65°STT~_
5088511~
1292121 —
€564 b7T—

8/0C°6CT—

T02C'SET
€652'SET

TL(8°LET—
L69T°65T~

0€CO°TIST—

€P9L9ST—

920£29T~_
£LVTHOT~"
7509°59T —
2852'991

PPSh 'S8T —

75 Mhz
CDCI3

Wl

|
T T
129

I
129.5
f1 (ppm)

T
130

180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

190


Anton Dubrovskiy
S30

Anton Dubrovskiy
*

Anton Dubrovskiy
29


S31

S/ST'T
meH.HH/
SS0C'T—~=

STCET—F
ﬁmvm.ﬁ\
£89€°T

LT98°€E—
66LTY
L68C'Y
6€0€Y
EETEY
SLCEY
€LEEY
STSEY
609’

0€46'9
66/6'9
85669
£200°L
168’ L—F

emuu.m%
L9’
P1S9°L
£v59°L
£699°L
6€0L°L
€8¢,
[451VAVA
L216°L
S¢6’L
¥6¢6°'L
€5v6°L
es6’L

300 Mhz

CDCI3

SLST'T—
SI8T'T—
SS0C°T—

STCE T—
T1SPET—
(89€°T—

66/
8%«/
650E b~
CETE b~
/7S —
mmm.v*
SISEY \

609€Y

0€46'9

66/6'9~=
8566’97
nmoo.m.\.

Tv¢9’L
¥(79°L
P199°L

£59°L

£699°L—
6€0LL—
€8¢l L —
SSLL

(T16°L
mNNmNV
voL6L—
€S5v6'L

Nmmmx\

~—
B -
B — 6T
_ |~ == 62
— = == F—os¢
- | [« %
o
T i
3f
o
—o8z |
v L L
i
t\ F—r1o0¢
- 0¥
_ | wE
- —er | Y&
= Ful
o | <
¥
= 00T
= -~
i I\ ooz
B F—or1
N = H|mo.m
——" 007
_ oT'T |
= mn 60'€
= 00

-0.5

0.5

1.5

4.5 3.5 2.5

5.5

f1 (ppm)

8.5 7.5 6.5

12 11.5 11 10.5 10 9.5

12.5


Anton Dubrovskiy
S31

Anton Dubrovskiy
*

Anton Dubrovskiy


Anton Dubrovskiy
30


A
™

7))

€SCTvT
SOTEPT

86£5°SS—

9695°T9~_
L£68'T9~

¢908°9L
oomm.RW
6€99°LL

8T vIT—

£606°0CT—
[4°1 94 74 S

916'8¢CT
0T66°8CT
LS99°TET
6LC9°LET—
€ST9'6ET

CLC8°0ST—

OvEY'LST—
9€96°09T—

9EPEPIT—
9%08°99T—

75 Mhz
CDCI3

o

200 190 180 170 160 150 140 130 120 1f10( ) 100 90 80 70 60 50 40 30 20 10
1 (ppm

210


Anton Dubrovskiy
S32

Anton Dubrovskiy
*

Anton Dubrovskiy
30


S33

80T'v
9Ty
124%4
[4°1% 2

8¢6'9
T¥6'9
St6'9
6569
0L¢L
88¢,L
L0€L
€9¢L
8€EL
00v*L
A
8/¥'L
Yoy,
86v'L
€18,
LIS
6082
1882
0/8¢
071'8
0C1'8

—_———N—

400 MHz
CDCI3

608L—"
1882~
0L8L~—

0TT8~
0zre—"

| <
i
~
890 T~ - ] §
80 T— — 1967 ~a —
11" - -
L V.
)
L O
el o
= SE0'L ~
= 80T b~_ _ -ZE )
9T v~ - . S
| S : _ 801 &
N — -
91" &
L o
<
| i
N
| &N
N

—99071

60011

9€0'7

%ooo._

7.8

7.3

7.4

7.5

f1 (ppm)

7.6

7.7

8.1 8.0 7.9

8.2

5e
\
¥ Ox e
/N /
oe T
\_/ \
\\m //7| I
_/
3\\ //N <

ET196°C

F80T°¢

f1 (ppm)

12 11 10

13


Anton Dubrovskiy
S33

Anton Dubrovskiy
*

Anton Dubrovskiy
31


S34

(o]
(q\]
i
86/'€7T— - S
i
85T — - <
i
. Q
057821 — - = =
[58'€T— = _ _ _
i
N
€/5TET— -— —
. &
87EYET— —— —
O
005'9ET ~ — St
126'95T— - S
% -
-z
. _ —_— o
S LEL°6ET g
[\
<
i
016'9Z
OMN.RW T J—
0S5°2L A
O
<
i
(]
A
880641 — -—— 5
N
i
Sb6°05T— -——
o
N
i
86/ €71\
9B'STT"
0£7'87T~_ — M
€/5°TET
wNm.vaV ——
005'95T—=
mm@ﬂ“
LEL6ET
8806t~
Sb6°05T— -
[sp)
So
895491 — \ E—
& O=x e—-=
O\m //m| w\ /m
N/ N\ 7/
o—00 E—2
\\h //7| Iy
. / -
TIEb6T— -— 2// ™ —
N J
T . ™ Z <
= ) / _ \
0 D 0O — O
o
-~ O

-20

-10

200 190 180 170 160 150 140 130 120 110 1f00( 9;) 80 70 60 50 40 30 20 10
1 (ppm

210


Anton Dubrovskiy
S34

Anton Dubrovskiy


Anton Dubrovskiy
*

Anton Dubrovskiy


Anton Dubrovskiy


Anton Dubrovskiy
31


S35

1D-NOESY

8.1 8.0 7.9 7.8 7.7 7.6 7.5 7.4 7.3 7.2 7.1 7.0 6.9
f1 (ppm)

8.2


Anton Dubrovskiy
S35

Anton Dubrovskiy


Anton Dubrovskiy


Anton Dubrovskiy
*

Anton Dubrovskiy


Anton Dubrovskiy
31


S36

9Sh'¢—

LLLE—

991 Ng
69T Ng
8LT
18T
S8T'Z+
88T/
L6T°LA
002°LA
LT
9ceL

IWeEL

9L
LE9
w9’
9592

1992
€9
9/9L
0897

1058
NHm.wV.

400 MHz
CDCI3

95hT— - Lj
NNN.M' - )
99T
69172
/T
18T,
8T

88T,
6T,
00z'L \
oLTL \
9zsL \

= 0pL'0

E480¢

+ TOT'E}

H-95/°0

2.5 2.0
f1 (ppm)

3.5

4.0

Aa

L 0.0

9EL
. O//m . Url—  —
< T €97
\ / 9597
8—3 T997 X
7/ N\ mmox&
o8& &—Is 9/9°
R s\ 0897
m\\ N, 2
/1” v
A
<
©°
oY oL
[ap)
5o N O\n
./
e—Q 105°8~_
O\\m /V7| L. U587
J N\
™ Z <
\_/ o

—) S-¥80°¢
3 Z 10TE
— 950
o
S
= Feso1
[
= Fsso
IS
[
Feeq - 680°T
—— =580
o =-166'0
_ N - =071
——= Feoet
0~ ——= =000'T
TN E
Q
o
N
=
L <
co
L N
co
L Y
co
n& Foo0-
o
co
L
co

6
f1 (ppm)

12 11 10

13


Anton Dubrovskiy
S36

Anton Dubrovskiy


Anton Dubrovskiy
*

Anton Dubrovskiy


Anton Dubrovskiy
32


S37

$10°0—

6/9'9¢—
T0'TE—

£50°9L
oa.on%
0€TLL
6v5LL

€9T'vCT
£99°vCT .k
8GT°9¢T w

8¢S 8¢t

LC6'9€T
6/SLET—

PES6VT
£96°6vT V
SS0°TST
CEETTST

£S8'YOT—
68¢"'89T—

L99°P6T—

89v°C0C—

100 MHz
CDCI3

N\,
(OF &—OX
\, ./
o Nz
4
m\\ //Nm
\__/

M

% \%m
T
oe 5>—O<
\_/
VAN N
_/
3\\ //N4

32

L

l .

-10

220 210 200 190 180 170 160 150 140 130 120f %10 )100 90 80 70 60 50 40 30 20 10
1 (ppm

230


Anton Dubrovskiy
S37

Anton Dubrovskiy
*

Anton Dubrovskiy
32


S38

400 MHz ﬁ 3 N
CDCI3
1D-NOESY

8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5
f1 (ppm)


Anton Dubrovskiy
S38

Anton Dubrovskiy
*

Anton Dubrovskiy


Anton Dubrovskiy
32


S39

300 MHz
CDCI3

8798~
9’8"

— <t

7.2

7.3

7.4

7.5

7.6

7.7

7.8

7.9

8.1

8.2

8.3

f1 (ppm)

B e

— 00T

g4

8.5

8.6

8.7

8.8

-0.5

0.5

3.5 2.5 1.5

4.5

5.5

f1 (ppm)

6.5

8.5 7.5

12 11.5 11 10.5 10 9.5

12.5


Anton Dubrovskiy
S39

Anton Dubrovskiy
*

Anton Dubrovskiy
36


S40

£¥89L
HNNNNW
mmm.mh

GS8'STT~_
0St'9¢T1~"

LITLET
C¢SETLET
89'0bT—

POV 6P T~
TTL0ST~

75 MHz
CDCI3

e Al

it

'S

-10

200 190 180 170 160 150 140 130 120 110f ( 10(; 90 80 70 60 50 40 30 20 10
1 (ppm

210


Anton Dubrovskiy
S40

Anton Dubrovskiy


Anton Dubrovskiy
*

Anton Dubrovskiy


Anton Dubrovskiy
36


S41

wm.ov
%7
€eL
€eL
SEL
i
WL
SLL
SLL

€9°8
¢o.wv

400 MHz
CDCI3

(59—
19'9—

__

YL
9L, \
9L,

€98~
€9'8—"

_J
B ) —vwmmd-fo.
J I 6
LN
O
|
O
L
O
L Q
N
i
TN
| N
N
m L ™
— erre| ™
>
O st ¥
)
I5
~N e
~
| © £
~&
L NE
—_ [
= = %Bo.ﬁ
L @
N
| O
N
L <
z° 0
VA -
/ B
s// L N
4 [e0]
~
/ © o
—_—— [e0]
s L <
\ [o0]
O =— ©
L 0
[e 0]
|
= Tuoo.ﬁ- ®
~N
8

8660

611°¢C
8¢0°'T
/90T

E-000°T

6
f1 (ppm)

12 11 10

13


Anton Dubrovskiy
S41

Anton Dubrovskiy


Anton Dubrovskiy


Anton Dubrovskiy
*

Anton Dubrovskiy


Anton Dubrovskiy
34


S42

8% 3 28 2 e SR
82 B A% g RR @ s o
100 MHz \/ | \/ N |
CDCI3

58 & 8 3K ! R
ng @ B R S S
— — — +H — — —
I | | |

| |
| |
| .

T T T T T T T T
150 145 140 135 130I 125 120 115 110 105 100
f1 (ppm)
| I 3
| e \
N/ ~ "~
) X
|
| | 34
T T 1 T T T T T T T T T T T T 1 T T T T 1 T 1 T T T
230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10

f1 (ppm)


Anton Dubrovskiy
S42

Anton Dubrovskiy
*

Anton Dubrovskiy
34


S43

—-_
898'€~_ _ 3 mmwﬁ €
or6'E—" — Fs8re

o
- N
~
SHS L~ ¢00°T|
€55,/ — s
o
- O
~
oLzt
mEN/ 0 B
€557 2 J E-200'T
€08~ = Tb60
b6 _— 20001
Nwmxw. o
~N
e
n
F N Q
—/-(
o
o
. ‘0~ ©0
0 e €08'L— Wwoor
Om” 8\ HWJ
/ \O UHIC:1.V I &
s~ T >
7\ )
/ oe ~ L S
< ™ N
”NS
N _ N
- O
/\3 ~N
bl6'L~ ol
W_ Toe — 000°T -
=8 - S
C (o 0]
S A
o
< O

6
f1 (ppm)

12 11 10

13


Anton Dubrovskiy
S43

Anton Dubrovskiy


Anton Dubrovskiy
*

Anton Dubrovskiy
37


S44

Na8 3 %8 = 25 0
100 MHz 832 0 ARNQ OGS e =
o i ™ - NN n wn o
CDCI3 |/ | / VA N Y
P
2 _—
1 4
VT YN
N
_=9 !
(o RN
10 OH31(§1
11
HLC !
315
|
37
|
|
|
I
[ |
|
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 T T T T T
230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 O -10

f1 (ppm)


Anton Dubrovskiy
S44

Anton Dubrovskiy
*

Anton Dubrovskiy
37


S45

(S8°C—

66T'v
60C'y
[444 4
€€y
1744
9s¢’y
69¢'y
08¢y

300 MHz
CDCI3

T0S9~
€C5'9—
SS9

9%6'9
9960~
1169~
6669~

0LT L~
.TL—
80€°L~"
ceer
66€°L—
Sty L—
6bb L~

895/ —
66S'L—

PIE8—
8€E€'8—

00°T

T

86'T

~—00T

6.5

8 6.7 6.6

6.

6.9

f1 (ppm)

7.7 7.6 7.5

7.8

7.9

8.2 8.1

8.3

8.4

w LE79

W <y

T

oot
o1

T0°T
90'T
TF—e660

F—s61
o0t

-0.5

0.5

1.5

4.5 3.5 2.5

5.5

f1 (ppm)

8.5 7.5 6.5

9.5

12 11.5 11 10.5 10

12.5


drogness
1c


drogness


drogness


drogness


drogness


Anton Dubrovskiy
S45

Anton Dubrovskiy
*

Anton Dubrovskiy


Anton Dubrovskiy
4


S46

60€ YT —

9Ce 6 —
0/8'T9—

$08'9L
wNN.RW
Nmm.hm

ELLYo—

€PC'80T—
S9E°0TT—

6T0°8TT
mwv.mz.#
SPT0CT—

/

Y62 £CT
pe '8¢t —

€86'PET—

0v8'89T —

75 MHz
CDCI3

ELLYO—

EPC'80T—
S9€°0TT—

610°8TT—
(8 6TT—
sp10z1~"

S00°€CT—=
va.MNH*
owv.vmﬁ

SPC'8CT—
9SE'6¢T—

€86'VET—

0v8'89T—

R

hapf gy

165 160 155 150 145 140 135 130 125 120 115 110 105 100 95
f1 (ppm)

176

-10

200 190 180 170 160 150 140 130 120 110 ¢ 10(; 90 80 70 60 50 40 30 20 10
ppm

210


drogness
1c

Anton Dubrovskiy
S46

Anton Dubrovskiy
*

Anton Dubrovskiy


Anton Dubrovskiy
4


S47

£09'9 .
019'9 _ L %
§79'9— - 0£0°'T
%99 -
£49'9 L~
(o)
| @
O
o 1
O
9202
SH0'C 620°L i
omo.NW. oL NG -——
950°C Sb0'L = |
0502 =
7502 -
9907/ —
%NN/ - X ]
b69'E— - s F =,
0TEL~E E— 6C0°'TL n
c1eL—"
SSEL—F = r
nmmN.\. - 0T«
UEL ~
S/€
LIS 0
Blgs— 76€L N -_—
Py S6EL
6L L oo
01€Z 9L N m
. 1 VA — L
ssez s M aorf S
LSEL K LN _
/e 0L9'Z ~
LISL
99/ ©
092 S
b 898°L I =
8887 ooy — ||IM S66°0 o -
9018~ N
[TT8— I =
o
989'8~_ J S —
v0L8~" £
= oy I
[} \ i
7 o% o8~ |M w0l @
ox [21'8— -
_ |
v N
Ao N
o2 / "
~ = I~ 0
1|||ox\\///8\\\ Lﬂuﬂ ©
/o \ I \ -
o N4\9 \3 @®
\_/ .
W/ © o
S | ©
N 1 o)
T O
S5 . i
oo 9898~ HML 000 7L ™
S8 v0L'8 — w0
< ®© . -

F-808's

6460

Fo0c01

B100T
620'T
60T

7101

F-5966'0

E-C20°T

E-000T

6
f1 (ppm)

12 11 10

13


drogness


Anton Dubrovskiy
S47

Anton Dubrovskiy
*

Anton Dubrovskiy
6


S48

(] NMALWOVINWOONOH
R CAERSBRNTEE S g3 FS8-SRBY
100 MHz g RENNNNNNESE i H¢ H283]88%
acetone-d6 S || =
/3\ (0]
5 X 18\ 0
I | CHEEN
6 2 CH
\N/\7/14 193 |
4
\gat/ 15/9\
s )/ CHy
12 \ O 22
\\ //10 20
13—11
6 o~ ™M o n O LN 0 O ~N o i
@ 8 & 5 & RN @ S &
8 ] & g Qg S8 € = g s
i i i i — — ~— ~— ~— [e))
| V4 | | |
I | | ' |
|
| ' J |
— I T W N " ee—— - el m—
I 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 T T T T T T T I T T T T T
140 138 136 134 132 130 128 126 124 122 120 118 116 114 112 110 108 106 104 102 100 4118 % 94 92
f1 (ppm)
|
I Ly |
| | J H
| |
j Jlld - |
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 T T T T T T T T T T T T T T
230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10

f1 (ppm)


Anton Dubrovskiy
S48

Anton Dubrovskiy
*

Anton Dubrovskiy
6


S49

S

0SP'T—
6£0°¢C
Pp0°¢C
0S0°¢
§50°¢
190°¢

Srs—

859
§85°9
0099
919’9

5

=
169 N /
il

760°8
NHH.wV

899'8~_
9898~

400 MHz
acetone-d6

00
002
810%
0¢0Z
S¢0Z

8¢0” V.
0L

EEZ
wmmx/.
wueL

SLTL
€6CL

96¢°L
WeYL H\u
6ve’L
€9¢L

99€L
69¢L

§99Z
299
889
169°L

0¢6°'L~
0v6'L—

1608~
) o [11% e

os
v
\\m/m\1ﬂomv ©
o2 \
O
899'8
3\\ /Nﬂg/z\% owo.ww
N/ :

I

M A

i

|

N

% 9¢€0

8¢€0

€20

% ¥00

#V 686
#V 010

% 000

% 1661

70 69 6.8 6.7 6.6 6.5

—

f1 (ppm)

-

87 86 85 84 83 82 81 80 79 78 77 76 75 74 73 72 71

F-699°81

F 1960

E 2660

B ge01
8E0'T
€20'T

= 00T

= 6860

7 0I0°T

E 0001

f1 (ppm)

12 11 10

13


Anton Dubrovskiy
S49

Anton Dubrovskiy
*

Anton Dubrovskiy
8


S50

8 SBRRIRISI DM in in - O NONIM®
™ THONMM®DOON T © — LN ~ QO NNMT D
=} VORI MMSS B — b ™ o < ST oanNnmA
© MAONNANANNN—A O ) — o SO OS BB DD
— HorA A A A A )} [ee] LN MOMONNNNN 1OOMHZ
SV B CDCI3
|
CH
2|33
/3\ (@] 21 CH
T| \|1 18\/o/| 243
16
17
N / CHs
N \7/14\
4 CH
= TN
/s
25— CH
12/ \ ) | 2% °
\\ //10 19 CH
13— 11 % °
™M n O o 0 o < < ~ o )
a 0 N ~ 0 M o o o) n )
< - < ~ MM ] < < @«
7o) S o 7 ™M o S o 0 — [}
™M Aa N N N N NN — — =}
i i i i - - i i i
| | ' N\

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 T T T T T T T
138 136 134 132 130 128 126 124 c 1(22 )120 118 116 114 112 110 108 106
1 (ppm

|

oLy L v Y L AWM ANV Yl NI OV A P A

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 T T T T T T T T T T T T T T T T T T T T T T T
20 210 200 190 180 170 160 150 140 130 120 110 f_10(() ‘_;0 80 70 60 50 40 30 20 10 0 -10  -20
1 (ppm


Anton Dubrovskiy
S50

Anton Dubrovskiy
*

Anton Dubrovskiy
8


S51

300 MHz
CDCI3

-

EET'a~
PLT'S~

0TS
ETS— - I
ThE's— - F so6q

88"9~_ _ [
605'9— e ;—,V SCO'F
€59 -

- IHM Hl 0STv
| IM = 5060

|
T
5.0

5.2
f1 (ppm)

5.4

7.0

€L r —= E seot

- o 60T
bSHT[ PSp T

S1T'T
B o107

H\. £r0°¢C

E 0001

7.2

n
R
7.4

-

o

3
——
f1 (ppm)

7.6

1
g
N T
7.8
_——23
22
/
— N\
30
/
32

8.0
16
N\

//
O

8.2

N
/
N

/

SCE8—

T0€'8~ - ﬁ ooo.m. 3\\1 / \R w\uﬂ
\,

8.4

6.0 55 50 45 40 35 30 25 20 15 1.0 05 00 -05

f1 (ppm)

6.5

7.0

7.5

95 9.0 85 8.0

10.5

11.5

2.5


Anton Dubrovskiy
S51

Anton Dubrovskiy
*

Anton Dubrovskiy
10


S52

aQCer—

€99°/9—

£089L
0ecLL W
$589°LL

90Ev6—

91€'80T—
¢LEOTT—
0P6°LTT
€9r°611 %
[4r4Ai 45
PP ECT
E0V°ECT V.
LIyPT
PL1°8CT
68€'8¢CT
81H'8¢CT
Pp9'8¢CT
€LE°6CT
€L0°GET
99S°GET

86v"89T —

75 MHz
CDCI3

9T€'80T—

¢LEOTT—

0P6'LTT—

€Y' 6TT—

o —

P €T —
o ECT—

LY YT —

PL18TT~_
68£'8CT
8TH'8TT 7
¥59°8TT
s/e6c1~"

€L0°GET—
99S°GET—

-10

109

10

111
20

113
30

40

115
50

60

117

70

119
80

123 121
f1 (ppm)
110 100 90
f1 (ppm)

120

127 125
140 130

150

129
160

133 131
190 180 170

200

210



Anton Dubrovskiy
S52

Anton Dubrovskiy
*

Anton Dubrovskiy
10


S53

81'T
61>

HN.H1\1

S0C—
0€'c—

STy
hﬂ.¢mww
8Tt

€e'6—

400 MHz
acetone-d6

8T'T—
6T’ T—
T

05'8—

NE
—o8s| <&
R
= J
O
- - N
- L
— <
| 1me
¥
(el
sesf S
I P
<
L ™
< __
L Ty
~
o
~ —
<«
~
o
~
€
o
£
Q0 +—
_/.f
o]
N
~ «™
o]
<
o]
| A6E
[ee]

F—oss

o

Fs6¢

60

o1
==y

o1
101
o1

o0t

f1 (ppm)

12 1 10

13


Anton Dubrovskiy
S53

Anton Dubrovskiy
12


S54

Yo6v T —
S08T'8T—

Pabe6c
0S€S°6¢
€8¢/°6¢
LT¢6'6C
cI1T'0€
9p0€'0€

9404 66—

9T+6'19—

8GT15°S6—

0TEP TIT—
CISC8TT
806¢°0CT
vmmw.mwﬁﬁ

$690°LCT—

¢8/9VET—

9TTC'69T—

100 MHz
acetone-d6

12

OTEY' TTIT—

ZISTSTT~_
e8I

806C°0CT ~
65¢5°0CT—

PS68°CCT—
980€°€CT—

$690°LCT—

Zey6'8CT—

PEL6'6CT—

28/9'pET—

136 135 134 133 132 131 130 129 128 127 126 125 124 123 122 121 120 119 118 117 116 115 114 113 112 111

f1 (ppm)

-20

-10

210 200 190 180 170 160 150 140 130 120 110 1f00( )90 80 70 60 50 40 30 20 10
1 (ppm

220


Anton Dubrovskiy
S54

Anton Dubrovskiy
*

Anton Dubrovskiy


Anton Dubrovskiy


Anton Dubrovskiy
12


S55

0S0°¢—
P0EC—

989t —

300 MHz
acetone-d6

L16°9
6’9~
6v6'9-7
27
(414
98¢,
SLTL
6LCL
€0€L

L0€L
0eesL
bee’

(8S°L~
819°,L—

€€87
9€8L
0982
€982

2908~
060'8—"

9058
015°8
198
815°8

Wﬁmd-

—/LL07

—9€0
—ES0H

—0' T

—ESO'TL

ﬁooo.ﬂ.

1.0 0.5 0.0

1.5

2.0

1

2.5

3.0

3.5

)

6.6
50 45 4.0

J

5.5

6.0
f1 (ppm)

7.0

7.2
6.5

7.4
75 70

8.0 7.8 7.6
f1 (ppm)
95 9.0 85 8.0

8.2

8.6 8.4
11.5 10.5

8.8

2.5


Anton Dubrovskiy
S55

Anton Dubrovskiy
*

Anton Dubrovskiy
14


S56

(o]
©
o)
Be
S 2
10
un O
N ©

0€°'56—

S6v'TTIT—
660°8TT

ObP'8TT~
8Y1°0CT—7

909°0¢T
mvm.NNﬁ\
0P ECT \\‘
vLTLet
P16°8¢CT
900°0€T

TeLPET

Y9L69T—

0€'S6—

660°8TT—
ovb81T~"
8T'0ZT~_
909°02T—

SH6'CCT~
0P ECT—

ealcand
bT6'82T ~_
900°0ET~_

T PET—

125 120 115 110 105 100
f1 (ppm)

130

135

-10

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

210

f1 (ppm)


Anton Dubrovskiy
S56

Anton Dubrovskiy
*

Anton Dubrovskiy
14


S57

010°0—

€876 —
6/8°€—

wes—

8689
m%.o/.
/89
wuw.ov.
9L
0LTL
8L
98z,
605,
€16
bhEL
8vEL
L€
g6,
0252
Ve
6641
908°,-
9187/
0¢8]
cbg-

300 MHz
CDCI3

664,
oowNV
9187
028
b8

16

—O0ST'T

—9eT[

—T6T'T|

7.3

f1 (ppm)

6.8

6.9

7.0

7.1

7.2

7.4

7.5

7.6

7.7

7.8

7.9

L

A

I

Il
I

=PILS
B-08T°€E

1460

0T

0ST'T
POE'T
H/.ﬁmﬁ.ﬁ
E8ere

0.0

1.0 0.5

20 15

2.5

40 3.5 3.0

55 50 45

6.0
f1 (ppm)

6.5

7.0

11.5 10.5 95 90 85 80 75

2.5


Anton Dubrovskiy
S57

Anton Dubrovskiy
*

Anton Dubrovskiy
16


S58

6v8'8r—"
8v6°¢S—
£S€95~

9089,
0€C’LL W
¢mon

CEEYo—

[PES0T—
LLC0TT—
L2811
/8€°6TT .V
164611
6v1°0CT

Yavieeat
500'821/

£89°6CT
609°CET .\.

6/89VT—

T1€°69T—

75 MHz
CDCI3

CEEYo—

LPES0T—

LLC0TT—

L2811

/8€°6TT M
16L°61T—F
6v1°0CT /S

(1L —

S00°8¢T—
£89°6CT—

609°CET—

ol

95

T T T T T
120 115 110 105 100
f1 (ppm)

T
125

T
130

[ R —— —

-10

200 190 180 170 160 150 140 130 120 11(f) (100) 90 80 70 60 50 40 30 20 10
1 (ppm

210


Anton Dubrovskiy
S58

Anton Dubrovskiy


Anton Dubrovskiy


Anton Dubrovskiy
16


S59

mmwﬂ.ﬁ./.

€10C°'T
omﬁN.H.\.

€050°¢C—

(4144
OvET'Y
PEPT'P
61ST'Y
8091t
08LT°Y

S6Tv
Ty
8CIC'Y
61CC'Y

T10P'S—

§5690°L
SvL0°L
6880°2L
Pr60°L
£660°L
Wit

mmﬁm.h\‘
1094 L—F
mmmn.m*
1916°L
€118

09628
wmow.wv

400 MHz
Acetone-d6

o1y

OPET .v/
PEPT .¢/
61ST .v%
809T v—
08LT'v—"

IR
:Vomf\
8z1T

6TCC'y

6t

4.1

f1 (ppm)

4.2

SE8T' T~
€10C°T—
06TC T~

.
o
=)
I
1.2
f1 (ppm)

T
1.1

3

1

L

10942

ovRNV.
€S8L°L~F
wwmm.m.\.

1916'L~
§9¢€6°L—

€118~
8CET'8—

096£'8~_
8£08'8~"

oot

0T¢t

Wmoq
— _H‘Noq|

7.1

7.2

7.3

J

T
7.9 7.8 7.7 7.6 7.5 7.4

f1 (ppm)

T
8.5 8.4 8.3 8.2 8.1 8

T
8.6

8.7

09

sty

E—10T

00T
F—ore

FE—E0T
E—0T
E—90'1

E—00'T

f1 (ppm)

12 11 10

13


Anton Dubrovskiy
S59

Anton Dubrovskiy


Anton Dubrovskiy
*

Anton Dubrovskiy


Anton Dubrovskiy


Anton Dubrovskiy
18


S60

wﬁ.H./u

0Tt
NN.H.\.

S0'C—

avy
€Ty
1494
STy
Ty
8T'Y

0’y
0’y
154 %
[44 4

o's—

©
P
)
S
D
&)
<

400 Hz

1.2 11

f1 (ppm)

1.3

e

4.1
f1 (ppm)

4.2

4.3

woo.ﬁ

7

7.1

7.2

78 77 76 75 74 73

7.9
f1 (ppm)

8

89 88 87 86 85 84 83 82 81

E—009

1y

E—860

F—vot
ot

—-so01
ot
FE—o01

E—ooT

f1 (ppm)

12 11 10

13



Anton Dubrovskiy
S60

Anton Dubrovskiy


Anton Dubrovskiy


Anton Dubrovskiy
18


S61

ob'yT—

9T’6C
9p°6¢
§9°6¢
¥8°6C
€0°0€

ccoe

19'6v—

€0°¢9—

PSTIT
LLTTT
P6'TTT

6T'9TT
9%'911
8C'8IT
80°0¢T
L1°0CT
99°0¢T
LCT
LS°ECT

e P

L6'89T—

100 MHz

Acetone-d6

PSTTT~
LOTTT—
Yo TIT—"

6T°9TT—
9 OTT—

8¢'8TT—

80°0CT~
LT°0CT—

99°0¢T—

LT —

L(SE€CT—

122 121 120 119 118 117 116 115 114 113 112 111
f1 (ppm)

123

-20

-10

210 200 190 180 170 160 150 140 130 120 110 lf(}O( )90 80 70 60 50 40 30 20 10
ppm

220


Anton Dubrovskiy
S61

Anton Dubrovskiy
*

Anton Dubrovskiy


Anton Dubrovskiy


Anton Dubrovskiy
18


S62

wﬁ.H./u

0Tt
NN.H.\.

S0'CT—

()04
1A 4
1494
STy
Ty
(T
6Tt
0’y
1Y %
[44 4
€y

6€'G—

300 MHz
Acetone-d6

8T~
0T —
w1

T .

—Liv'P

71T

0T

81’8 - :
To8— |M M\u '

7.2

7.4

7.6

7.8

f1 (ppm)

F—909

o1

E—001
F—oee

11T
/01

F—uarr

E—00'T

-0.5

0.5

3.5 2.5 1.5

4.5

5.5

f1 (ppm)

6.5

7.5

8.5

12 11.5 1 10.5 10 9.5

12.5


Anton Dubrovskiy
S62

Anton Dubrovskiy
*

Anton Dubrovskiy


Anton Dubrovskiy


Anton Dubrovskiy
20


o ™ o O o < < e}
— o)} ¥ 4 0O ® Ln ™~ © =N oY MmN — 363
oS g M @ NS o ~N S 0 ©Mm= Mg <
o (s} ™Mm N AN = i ~ o (o)) [oNe Moo e e e <
i i TTOTT 0 PooT U
75 MHz
Acetone-d6
o] ~ o o S o e} o < < Yo}
N N — o ® © © © @
™M o [@)) < ™M i o (o)) (o] i
it} a) 8 39q N N b b
|
|
T 1T T 17T 7T 17T 7T T T LA DL L L LA B T 1T T 17T 7T 17T 7T T T LA DL L L LA B I |
134 133 132 131 130 129 128 127 126 125 124 123 122 121 120 119 118 117 116 115 114 113 112 111
f1 (ppm)
I
I
|
H'IWMWJ IMWI' iy IV P N ity ar A ) Wi ey NN
| T [ T [ T | T [ T [ T | T [ T [ T | T [ T | T [ T [ | T [ T [ T | T [ [ | T [ T | T [
220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10

f1 (ppm)


Anton Dubrovskiy
S63

Anton Dubrovskiy
*

Anton Dubrovskiy


Anton Dubrovskiy
20


S64

0S0°¢—

T10L'€—

300 MHz
acetone-d6

0102
107\
€v0L—7
25s
ThEL
SbEL

PoEL
69€L /
bLEL—=

6LEL 7
[40, 24
Sov'L

vev'L
S0LL
60LL
8€LL
T/,

€882
(88, W.
0682
1162
16
916,

1618~
L1088

L(8'8
0888
£€88'8
988'8

—5366°0

L

—/60°T

1L

]

£66°0]

%Rf-

—20T'T[

9%0'1[

7.9
f1 (ppm)

6.9

7.1

7.3

7.5

7.7

8.1

8.3

8.5

8.7

8.9

Fooos

Fz660

WNOH T
566°0

H\.mmo.ﬁ

Favor

1.0 0.5 0.0

1.5

2.0

3.0 25

50 45 4.0 35

6.0 5.5

f1 (ppm)

6.5

7.0

7.5

95 9.0 85 8.0

10.5

11.5

2.5


Anton Dubrovskiy
S64

Anton Dubrovskiy
*

Anton Dubrovskiy
22


S65

o) —nNoOOAN MY A=~
R A5 8ERYEHSQ a R X
s NRBE M@ R BB o & - A 75 MHz
= A BaBa BaEa B sl fh & D% acetone-d6
S = | ||
2 g8 3 888 B8R = & o
o a0 <+ ™ — o) 0 o — «Q
] a4 9 A A N NZd A = &
|| NV 2NN |
Cl 3
23\/\ 0]
5 1 B 0
. ” | JREEERTAN
6 2 / CH
| \4/\7/14\ 193
\gt/ 15/91\
/ 8\ // CH,
i ') 22

el L = ]

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 T T T T T T T T T T T T
134 130 126 122 118 114 110 106 102 98
f1 (ppm)

% 94

Al A W

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 T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 112 ( 100) 90 80 70 60 50 40 30 20 10 0 -10
1 (ppm



Anton Dubrovskiy
S65

Anton Dubrovskiy
*

Anton Dubrovskiy
22


S66

L9LT°T
€00C°T W
6£CC’T

50S0°C—

T20TY
€5¢T'Y
6LET'Y
L6VT'Y
ST9T'Y
€T
TS8T'v
€L6T'Y
160C't
60¢C’y
9EETY
[AT4 4

TELO0L
88/0°L
190T°£L
8TTT°L
£90€°L—
8¢99°L—
0£06'L—

mmmﬂ.wl
oomN.w.\.

186'8—

300 MHz
Acetone-d6

L9TT—
€00C'T— -
6ECCT—

TTv—
€9 —
L6VT v —
€ELT P~
€L6T v~
60CC v~

LSTY—

1901° L7

€618~
00cc'8—

1846'8—

—LT9

—SSv

T T
1.15

1.2
f1 (ppm)

T
1.25

4.1

f1 (ppm)

4.2

4.3

w 66°0

6.9

7

8 79 78 77 76 75 74 73 72 7.1
f1 (ppm)
|
|
1 II
I
| JJ
. . A _JL

89 88 87 86 85 84 83 82 81

9

9.1

2o

Fssv

E—coT

E—960
Tzt
E—50T
00T

E—660

E—660

-0.5

0.5

3.5 2.5 1.5

4.5

5.5

f1 (ppm)

6.5

7.5

8.5

12 11.5 1 10.5 10 9.5

12.5


Anton Dubrovskiy
S66

Anton Dubrovskiy
*

Anton Dubrovskiy


Anton Dubrovskiy
24


S67

POV YT —

50£0°6¢
69¢€E°6¢
€€85°6¢
86£8°6¢
960°0€
9¢se°0¢E
1609°0€

8955°6F—

ceL0t9—

104L°L6—
00£6°C0T—

6998°TTT—

8v6'611
£495°0CT W
9L0L'TeT—
£980°%¢T "

96TH°9¢CT \|

6SEY ECT—

T0¢6'89T—

75 MHz
Acetone-d6

T0LL°L6—

00£6'C0T—

6998 TTT—

8P6'6TT~
€¥95°0CT—

9/0L'TCT—

£980°FCT—

8780°9¢T~
96T¥'92T~"

LbP6'8CT—
908T0ET—

6SEY EET—

WML_JWWW

!

134 132 130 128 126 124 122 120 118 11;3(114) 112 110 108 106 104 102 100
1 (ppm

136

-10

210 200 190 180 170 160 150 140 130 120 110f ( 10)0 90 80 70 60 50 40 30 20 10
1 (ppm

220


Anton Dubrovskiy
S67

Anton Dubrovskiy
*

Anton Dubrovskiy


Anton Dubrovskiy
24


S68

P0°¢C
omo.NV.

00£€—

feh77
/80
L0TL
1339
€ees
see
£€se
08EL
z8€L
00bL
0597
b9/~
G988/~
s067~

/61°8
DN.w.\.

¢56'8
¢mm.wv

400 MHz
CDCI3

26

618~
L1088~

|

7.7

A

7.9

f1 (ppm)

1

8.3

7T

L

%mwo..ﬁ

THS.H.

—650°T]

—E&0CT

—t00°T
—cO0T'TH

—660°T]

7.1

7.3

7.5

8.1

8.5

8.7

8.9

E18p'9

Ec€eot

0001

f1 (ppm)

12 11 10

13


Anton Dubrovskiy


Anton Dubrovskiy


Anton Dubrovskiy
S68

Anton Dubrovskiy
*

Anton Dubrovskiy


Anton Dubrovskiy
26


S69

EPE'6C
GES'6C
LeL'6e
0¢6°6¢
[4AN1S
S0€°0€
L6¥°0€

9668y —
0¢6'¢cS—

1€9°26—
0" €0T—

W6 TTIT—
89/°61T

St 0CT %
YLLTCT—

€ET YT —
sy19z1-7.

819'9Z1 \
/8871
T6T°0€T \

LSP'EET

99p°69T —

100 MHz
acetone-d6

26

TESL6—

Y0 €0T—

W6 TIT— -

89/°61T—"
Sty 0cT~"
YLLTTT~C

EECYT—

SPT'9CT~
8199¢T—

S/8'8CT—
T6T°0ET—

LSPEET—

WWW
i

96

98

130 126 122 118 114 110 106 102
f1 (ppm)

134

-20

-10

210 200 190 180 170 160 150 140 130 120 110 f_10(() ‘_;0 80 70 60 50 40 30 20 10
1 (ppm

20


Anton Dubrovskiy
S69

Anton Dubrovskiy
*

Anton Dubrovskiy
26


S70

400 MHz
acetone-d6

68T°T
ooN.HW.
| {4

050'7—
9ET'h
bST'b 695,
€91 mmmx/
b1y :E/
18T'% 62bL
61 oz&W
66T°% bhbL
602 190 /F
91 mmvx\
[Ty 8pL
mmw.w 5597
L mBN/
67 w%.n/
€657 Sﬁ/
TTbZ 6TLL~"
62k, LELL~
97 WL
5597 L0871~
619, 018, —
6121 9L
108,
018%
9287
1661
910'8 1667~
910'8—
29’8
chog-\ o
8h/'8 X 5e
69/'8 og \
\ e
s of
o= \
\ " on
\\2/ W\ N
OX /
o ©
J <
~ Zo~ ﬂ/ e

SH9'8—
\_/

88—

69/ 8—

n
— v
—
68T’ T~ - | QFE
907 T— — shrd A S
YT T~ _ -
[Fp]
I N
—
_ __ A
3
3
| ™M
N
L < -
L6by ™
|
N
| O
N
_—
60T
L™~
pery ™
L X
L60°7 ™
| O
N
o~
ﬁmo.ﬂl o E
Q.
RS
L =& Z
co
L
¥
L N ~
s g
€ Ng
™M 41
— & Y
(e0]
L MW -
L
o -
—_
o [ <€
- . N
core] £ @rS— ||J Fooo &
I -z
[
- °
TS

#NNH.H-

Bl 78

ety

=000'T

L6
60T
beT'T

=<
£60°T

160

= 60T'T
Bt

6
f1 (ppm)

12 11 10

13


Anton Dubrovskiy
S70

Anton Dubrovskiy
*

Anton Dubrovskiy
28


S71

08T°¢9—

0T9°'T0T—
T0E'STT
809°9TT

181811
mom.ﬁmﬁ/

918°¢cT

69E°LET

90691 —

T0€°STT—

809°9TT—

18y°8TT—

L0C°TCT—

918°¢CT—
T e —

0TEPeT—
PT'SCT~
PSESCT—

6€0°0€T
TST'0ET W
0CC’0ET

80G°€ET—

TLP'SET—

69€LET—

100 MHz
acetone-d6

-10

10

30 20

115
40

50

117
60

121 119
80 70

90

123
100

125
110
f1 (ppm)

f1 (ppm)
120

127

129
150 140 130

133 131
170 160

135
180

137
190

220 210 200

230



Anton Dubrovskiy
S71

Anton Dubrovskiy
*

Anton Dubrovskiy
28


S72

—
D
LE8'T— ] 996
6v9°c— — Fzeote
69 -
0159
. 6b°9~_ B "
o 015°9— == Wmmm o <
16 925'9
769 i
8669 ~
€6T°L )
917
0Lzt -
Y6z, 668'9 -
€1eY L16'9~: |MM WNSH- & 7660
(432 w9 -
8LEL 8€6'9 B 7107
86€L /60
9THL iy B 2 o1
895/~ (11T
885, ENN/ - B A gv60
668"~ N |M\v Tkao £-800T
w7 e =
osc9 zec L~ - aom ——— =000
8LEL—T —= avi- §
86€°L &
. Vo]
9THL -0
8957 _
ooy J Feveol
L~ o)
N I
p/vm
n
. o S
NMM.MV ——— Feoo1t R OS]
3
L - ™
- o e N
. i I
i N AN —
= ) L ™ =
€EE'8~ _ o
m w beeg— |M Fooot
mlﬁﬁ
60b"ET— ——————— E510

f1 (ppm)

12 11 10

13


Anton Dubrovskiy
S72

Anton Dubrovskiy
33


S73

£90'07— 5o
OA O3
/ /5/
© RIS =]
P M\ OR
oz / ™M
~ = 3
- 2\\ /\No\ Nr
620'75— 3\\ /N <= q\v
\_/
W/ ©
216'9L
=seees
1511
£06'€6— Joece
808'/6— i |
] (@)}
826'/0T— 808'/6— ——
S 0TT— ° -
w
o
Ew.m:“
505221 "
€80°€2T \ S
019'b2T
10C°6¢T
€991~ 82610T— —7
o
i
75 0TT— _—_ A
~
£
Q.
Y 5@
Lo
[y
LET'8TT—
STSETI~_ o
——— b68'6TT— u
€9b°9/T— .
505z —
€80€T~"
019'b2T— 1
i
102°62T— — o
T s
S ™
= O
(|
o
~ O £99'HET— Lz g

135

200 190 180 170 160 150 140 130 120 1f10( 1§)0 90 80 70 60 50 40 30 20 10
1 (ppm

210


Anton Dubrovskiy
S73

Anton Dubrovskiy


Anton Dubrovskiy
*

Anton Dubrovskiy


Anton Dubrovskiy
33


S74

POS'T—

80t —

400 MHz
CDCI3

SHS'9~_
195'9—
8,59~

i

woom.o.

T8 L —
8L
S06'L~
S¢6'L—

8PE8~—
S9€'8—"

—€00°0

70 69 68 67 6.6 65 6.4

f1 (ppm)

80 79 78 77 76 75 74 73 72 71

84 83 8.2 81

3.

I
|

1

E-5199

=69¢'T

0960

Aos07
E-9€0'T
A 1e07
=-988°0
B-656'0
/€000

f1 (ppm)

12 11 10

13



Anton Dubrovskiy
S74

Anton Dubrovskiy
*

Anton Dubrovskiy
35


S75

€80°€T—

S09'06—

99¢°80T
999°0TT ./.
SIS'9TT
P66°LTT ./.
LCC8TT

SbS'0CT—
¢6E°ECT

€69°¢CT N

00C°SET

100 MHz
CDCI3

S09'06—

99¢°80T—

999°0TT—

SIS 9TT—
P66°LTT
NNN.wHHV

SPS0CT—

76€°€TT~—
€69'ceT~"
TLLveT—

8 LeT—

EETPET—
00C°SET—

o
_ &
n
o
o
S
i
n
o
i
o
i
i
n'g -
W "8 =
= = )
Y
W 0
~
W 1
——
_ = 1n
~N
i
o
Ios)
i
ze
n
V4 - e
S Tp}
8\ /1 ™ n4U-
[ )
_o
/z\m

-10

220 210 200 190 180 170 160 150 140 130 120f (110 )100 90 80 70 60 50 40 30 20 10
1 (ppm

230


Anton Dubrovskiy
S75

Anton Dubrovskiy
*

Anton Dubrovskiy
35


S76

91T
18T°T
66T°T

N

6€0°¢C
S0°C
0S0°C
950°C
190°¢

850°8
€089
5089
290
80
680
1602
0T,

[42°YA

£69°L
mHNNW
6CLL
thN.\.

JAYA:]
6£C 8~

JAVA:]
LEL8~
P18'8—7
€88

400 MHz

acetone-d6

LTL8~
LELB—

Y188~
€88

ﬁmwm.o

%moo.ﬁ

wmmm.o-
wmmm.o-

ﬁmmm.o.
Wmmm.o

8¢0'TH

L10°T

€e6'T

70 69 6.8

77 76 75 74 73 72 71

7.8

8.0 79

f1 (ppm)

39 88 87 86 85 84 83 82 81

€9T'T~_
8IT— —
66T T~

S8Th
20T
0ezr—
gezv

g5/

—£96'¢

42 413 1.2 1.1
f1 (ppm)

4.3

f1 (ppm)

Feses

Fu60

F-5860

E-600'T

8¢0°'T
WDO.H
€€6°'T
6660
/660

£-€66'0
F-666'0

105 100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 05 0.0
f1 (ppm)

11.0


drogness


Anton Dubrovskiy
S76

Anton Dubrovskiy
*

Anton Dubrovskiy
41


S77



Anton Dubrovskiy
S77

Anton Dubrovskiy


Anton Dubrovskiy


Anton Dubrovskiy


Anton Dubrovskiy



Anton Dubrovskiy


Anton Dubrovskiy
*

Anton Dubrovskiy


Anton Dubrovskiy


Anton Dubrovskiy
41


S78

o e

10—

13V
¢mN/
=95L

..UPW

=== == —
9L

rawaws
UL L -~

[44a
ELL \
SLL

508

228

Bz

L8

19°9

€88

922.c.ht
41

._.
—SE0°T

Fo00t

6.5 6.0 5.5

7.0

7.5
f1 (ppm)

8.5 8.0

9.0


Anton Dubrovskiy
S78

Anton Dubrovskiy


Anton Dubrovskiy
*

Anton Dubrovskiy


Anton Dubrovskiy


Anton Dubrovskiy
41


S79

€08~
S0'8—

22-Q

ves

922.e.h1
41

6.6 6.5 64

6.9 6.8 6.7

78 77 76 75 74 73 72 71 70
f1 (ppm)

7.9

8.1 8.0

8.2

86 85 84 83

90 89 88 8.7

9.1


Anton Dubrovskiy
S79

Anton Dubrovskiy
*

Anton Dubrovskiy
41


S80

65—

L8~
Y8
188~
€8'8"

41

922.c.hl

L

i

Sl

J

AN,
Wy

S90°T
SE0'T

T T

8/6'T

6.5 6.0 5.5

7.0

7.5
f1 (ppm)

8.5 8.0

9.0


Anton Dubrovskiy
S80

Anton Dubrovskiy
*

Anton Dubrovskiy
41


S81



Anton Dubrovskiy
S81

Anton Dubrovskiy


Anton Dubrovskiy
41


S82

400 MHz

acetone-d6

98T’ T—
POCT—
T~

M

T
1.15

&
T
1.20
f1 (ppm)

I
I u I J
T T T
42 41
f1 (ppm)

—10°€

4.0

—T108°€

£50°9—

6957/~
€65 L—
699°L~—
0692~

8/5'8~_
9658~

L <
Frzgo| ©
L N
(o]
L <
O
. O
Fsseof- g
|
Foe60[ S
Feror| o
~N
Fe60]
N~
£
s
— 4(
N
Y
Fet60l w0
~N
Fss60|
| ©O
N
L <
co
L N
co
L <
[o0]
Fooorl
o

~

———
- el
T (@]
A \
/
/ o)
Q \
Ve &
s T i
© ™
<

F-965'S

E+10°€
E1o08°€

=T1¢80

E-586'0
£-966'0
B-610'T
/660

= 6160
B-686°0

0001

6
f1 (ppm)

12 11 10

13


Anton Dubrovskiy
S82

Anton Dubrovskiy
*

Anton Dubrovskiy
43


S83

9CS YT —

[4234 14
§ES°6C
8¢/°6C
0¢6°6¢
€1T°0€
90€°0€
86°0€

RTom.\.
606'9S—
Duw.ﬁo./.

£66'96—

£55°€0T—
obL 01~
ZE'60T—

6L 6T~
050°02T -
WS Tel \
Vediaa:

585°57T

166°051~
0ssveT~"

160°SST—

8L'69T—

§£2790¢
8¢°90¢

v

100 MHz
acetone-d6

£€66'56—

€99°€0T—

0L Y0T— -

60T — -

6V’ 61T~

050°021~

Nvm.ﬁﬁ“
Yiduca

G89'GCT—

166°0ET—

0SS PET—

——CH,

160°9ST—

8L'69T— -

170 165 160 155 150 145 140 135 130 125 120 115 110 105 100 95
f1 (ppm)

175

AN AU ATt

-10

220 210 200 190 180 170 160 150 140 130 120f (110) 100 90 80 70 60 50 40 30 20 10
1 (ppm

230


Anton Dubrovskiy
S83

Anton Dubrovskiy
*

Anton Dubrovskiy


Anton Dubrovskiy
43


33 5 S84
400 MHz i) T T
acetone-d6

1D-NOESY focused on the alpha hydrogen at 6.055 ppm peak, which shows NOE with
the methoxy protons at 3.986 ppm.

6
f1 (ppm)


Anton Dubrovskiy
S84

Anton Dubrovskiy
*

Anton Dubrovskiy
43


S85

J

400 MHz
CDCI3

6.0

009

¢m¢.o./
9y 9—
vev'9~

€649
608"9~\
L1897
7€8'9

0LCL—

€ov' L~
918 L~

8808~
9018~

6.2

6.4

6.6

6.8

7.0

f1 (ppm)

7.2

8.0 7.8 7.6 7.4

8.2

——

F-8¢6°0

F€eoe
FE€we

E8¢0°'T

F-060°T

f1 (ppm)

12 11 10

13



Anton Dubrovskiy
S85

Anton Dubrovskiy
*

Anton Dubrovskiy
45


S86

6160
9TT6h
/LTS~
69°55~
Bm.mm\
9£6'95

169,
mNNNNW
LYS'LL
0¢e's8
mmN.mwv.

0/b'v6
mmN.mmW
PEE'S6

pbog01
PI6ETT—
PZT6TT~_
878'02T—
£09°€2T—
897621

8/T°€ET W

9SLPST~
S90°9ST—-"

910°0LT—

100 MHz
CDCI3

§5C°S8—

0P v6—
PeE'S6—

P9'80T—

PI6'ETT—

YCCeTT—
8¢8°0¢CT—

L09°€CT—

89/°6¢T—

8LTEET—

9SLPST—
§90'9ST—

910°0LT—

100 95 90 85

105

——i

Mo NI
T

110

115

160 155 150 145 140 135 130 125 120
f1 (ppm)

165

170

64T 6b~_
91z 6b~"

SLL7CS

6v9°95—
£96°6S—

MUWW\J\A

49
-20

52 51 50
10 -10

53
f1 (ppm)

54
20

55
30

56
40

50

60

70

80

90
f1 (ppm)

100

110

120

150 140 130

160

200 190 180 170

210



Anton Dubrovskiy
S86

Anton Dubrovskiy
*

Anton Dubrovskiy
45


7276~
72
on

o ol bl (e

S87

e ¢
400 MHz T

CDCI3
1D-NOESY focused on 1H at 6.01ppm

e
NG R _o

l| l 16 17\C

H

\T/\7/14 19 2

—0

/‘gtg/ /}5 21\
Z \_ 0
\NV2RA

CH
21 3

CH
2 3

HyC—
326 g

45

et sesomcr el

84 82 80 78 76 74 72 70 68 66 64 62 60 58 56 54 52 50 48 46 44 42 40 38 3.6 34 3.2

f1 (ppm)


Anton Dubrovskiy
S87

Anton Dubrovskiy
*

Anton Dubrovskiy
45


S88

S0°C—

400 MHz
acetone-d6

6T T~
17T—
w1

06'€—
6'E—

8E'L—

65 L~
19/
69'L~"

858~
158"

€0°T

€0°'T

Toaif

- -
—
o~
— vLS - Zm.
= —8&
=
o
]
I —
<+
- w
L | o
> (a2}
— &9
- <
A c ——
[=%
L8
T &
—
<
- —80%
— - |~ —
<

6.8

76 74 7.2

f1 (ppm)

7.8

8.2

et

F—vzss

o
F—s0v

F—s60

<ot
F—oo01

F—c<o1
20T
€0'T

F—oo01

10

11

12

13

f1 (ppm)


Anton Dubrovskiy
S88

Anton Dubrovskiy
*

Anton Dubrovskiy
39


S89

(YT —

9¢’'6¢
Sb'6¢
§59°'6¢C
¥8'6¢
06°6¢C
€0°0€

69'6v—
€098
8t°99

P8 19—

69T~
[4a 745y
mm.vm.ﬁ.\.

SEPET—

S LPT~—
8681

9T'69T—

100 MHz
acetone-d6

696V —

€295~
895"

P8 19—

55
f1 (ppm)

60

TL Y6~
€5°'56—

Ob' 10T —

0S'80T—

bT8TT—
8T 12T —
69721 —
v —
96vz1~

SEPET—

S pT—
86'8YT—

9T'69T—

170 165 160 155 150 145 140 135 130 125 120 115 110 105 100 95
f1 (ppm)

175

-20

-10

210 200 190 180 170 160 150 140 130 120 110 lfOO( )90 80 70 60 50 40 30 20 10
1 (ppm

220


Anton Dubrovskiy
S89

Anton Dubrovskiy


Anton Dubrovskiy
*

Anton Dubrovskiy


Anton Dubrovskiy
39


S90

0L9'T
o%.H/
87T~
19017

818'T
65T'C—

w9eL
QNNW.
%
veLL
6661
610'8

WES~_

£09°8
S@.ww.
€98

2

53

[T
el W
¥8CL

666/~
6108~

eE8—

b

LA

|

F

/AN

L0°T

0T'T

S0'T

00'T

7.1

7.2

7.3

7.4

7.5

78 77 76

7.9
f1 (ppm)

87 86 85 84 83 82 81 8.0

8.8

\h Fe6te

Fes9

=09

iafAN!

Fzot
Fort
Fso1
Foot

11.0 10.5 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0f ( 5.5) 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
1 (ppm

11.5


Anton Dubrovskiy
S90


S91

00£'6C—
0L 9E—

areh—

00€'85—

€Das mow.om./.
€Das HMN.RN
€10dd 8S9LL

660" T¢CT—
4450 74 S

8999€T—

rerT—

/S8'SST~_
6G€°95T~"

=
53

bl

Ll L)

VNS

bt

-10

200 190 180 170 160 150 140 130 120 110f ( 10(; 90 80 70 60 50 40 30 20 10
1 (ppm

210


Anton Dubrovskiy


Anton Dubrovskiy
S91


S92

LYSC—

189 v—

B[R

%mm.o

Fosre

F-o01

- Fe01
oot

T
- T

4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0

5.0

11.0 10.5 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5
f1 (ppm)

11.5


Anton Dubrovskiy
S92


S93

YTy —

LT —
91T —

€08'9ET—

vIL6vT—
OYEYST—

09€'€9T—

\

-20

-10

200 190 180 170 160 150 140 130 120 110 1?0( )90 80 70 60 50 40 30 20 10
1 (ppm

210


Anton Dubrovskiy
S93


S94

LY —

6'S—

2

=97t

=8¢

=-00C
601

i1t
Fort

Fsot

Fsot
Foot

0.5

4.0 3.5 3.0 2.5 2.0 1.5 1.0

10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5
f1 (ppm)

10.5


Anton Dubrovskiy
S94


S95

9L'¥9—

€Dad Hm.om./.
€Das MN.RN
€I0ad SS°4L

60°'T0T—

£5'80T~_
86801~

LpTTT
15121
xzacd

(8CET—
69°9€T—

€8°'9pT V
€6°LYT

€S°6PT /
65 a1

L1 —

-20

-10

200 190 180 170 160 150 140 130 120 110 1?0( )90 80 70 60 50 40 30 20 10
1 (ppm

210


Anton Dubrovskiy
S95


S96

8CE'8—

8798
1€9°'8
€€9'8
9€9'8
vv9'8
[¥9'8
6v9'8
7598

60

160

00T [

—!wm.o I
%:.H I

10T

—00'T

;—,VSA

—10T

6.4

6.6

6.8

7.0

7.2

7.4

7.8

8.0

8.2

8.4

8.6

8.8

f1 (ppm)

H—Vmo.m

H_”|B.N

4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0

5.0 4.5

5.5
f1 (ppm)

10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0

10.5


Anton Dubrovskiy
S96


S97

(W'TE—

18L°C9—

€Das mHm.om./.
€10ad 6ce wa
€A LyS'LL

89S T¢T—

TILTET
08£79€T—

LLTTT— /

S9'6vT— / (9]

169¥ST—

816°C9T—

855 TZT~
£98°€TT

9L6'4TT W
6v€'STT—"
8€6'97T—

TILTET—

08L'9€T—

LT —

SY9'ebT—

T6S ST —

816'C9T—

165 160 155 150 145 140 135 130 125 120 115
f1 (ppm)

170

-10

180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

190


Anton Dubrovskiy
S97


S98

968'T
0261
166°T
bb6'T
56T
86’1~
87T~
ueT-7
6EET

6CE’E
Nmm.m/
UEE—=

pece/

919't—F
mmw.m\
99°€

X
=
N

62

Froy
861

Frov

= Frire

- 60

- Fo60
= 11T

E880
- E680

1

0.5

4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0

5.0

5.5
f1 (ppm)

10.5 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0

11.0


Anton Dubrovskiy
S98


S99

€60 8T—

S9p'8C—
(ST'TE—

08'0p—

LTy —

T20'65—

€Das oow.@m./.
€Das ﬁNN.RN
€DAad Lv9'LL

L9S°TCT—
SS8veT—

0£9°9€T—
€196V —
6ChvST—

6y 91—

6/0'SLT—

/N\/\/Q
o)

X
=
N

62

N"L

-10

200 190 180 170 160 150 140 130 120 110f ( 10(; 90 80 70 60 50 40 30 20 10
1 (ppm

210


Anton Dubrovskiy
S99


S100

6V0'v—

vYoC'L
L9TL
9LTL
6LCL
€8,
98C’L
S6C’L
86C°L

5897
%ﬁ/
V0L L~
60LL~F
VNE\

8¢t

/ 6L~
ueL~—

w €0r'8—
z

209'8~_
[4Ck:d

X

N

N
64

I

|

ﬂ)(

77 76 75 74 73 72 71

7.8

|

7.9
f1 (ppm)
8.0

.

8.0

86 85 84 83 82 8.1

8.8 8.7

T Y

Eo00c

E61
98T

/8T
99T

4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0

5.0

6.5 6.0 5.5
f1 (ppm)

7.0

7.5

11.0 10.5 10.0 9.5 9.0 8.5

11.5


Anton Dubrovskiy
S100


S101

8¢S’ 19—

€Dad NHm.om./.
€10ad o€t wa
€A LyS'LL

98T —
8E6'VCT—

PIL9ET—

IS 6P T—

PeSPST—

009°€9T—

X

N

=

64

W

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

200


Anton Dubrovskiy
S101


$102

0E'T—

Br

A~ AN

66

198~
898"

€8°0

8.1 8.0 7.9 7.8 77

8.2

f1 (ppm)

8.7 8.6 8.5 8.4 8.3

8.8

=—8'6

00T
00T

60

Feso

5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0

f1 (ppm)

11.0 10.5 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0

11.5


Anton Dubrovskiy
S102


S103

€L'60—

SU'85—

€Dad Hm.om./.
€Das MN.RN
€Dad §S°ZL

61T~
Laacd

9€'6ET—

Sb'09T—
8THST~_
19'6ST—

AN

Br

66

€6°'TCT~
A4t

9€'6ET—

Sb'0ST—

8T¥ST—
16°6ST—

iy

v

Ty

A

MWW

145 140 135 130 125
f1 (ppm)

150

155

p—

190 180 170 160 150 140 130 120 110 ] (100) 90 80 70 60 50 40 30 20 10
1 (ppm

200


Anton Dubrovskiy
S103


S104

6CT—

6€L
oL
(a4

b/
mﬁ\
9L
€0'8
v0'8
908
08
7e8"

9’8

¢€e8—

Sh'8~
98"

00T

—107T

—80'T

—90'T

7.2

74 73

7.5

78 77 76

7.9
f1 (ppm)

85 84 83 82 8.1 8.0

8.6

e

Fo06

80T
90°T

4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0

10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5
f1 (ppm)

10.5


Anton Dubrovskiy
S104


S105

9L'6¢—

08—

€Das Hm.om./.
€Das MN.RN
€1Dad §S°LL

[t 44
seeat
PSECT
ELECT

6ELET~_
€9/€1~"

0TSt

peteredlg
(sst
(8'85T—
P T9T—

/N

6ELET~_
€9 /8T~

0T"¢sT
E.NmHHV.
LT'6ST—

[8'85T—
19T —

—

|
i
¥

155 150 145 140 135 130 125 120
f1 (ppm)

160

30

40

T T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 90 80 70
f1 (ppm)

T
200

T
210


Anton Dubrovskiy
S105


S106

AN

Br

70

66'L~~=
108-7
108

(78—

SV

vO'T[

ot|

80'T

00|

8.4 8.3 8.2 8.1 8.0 7.9 7.8 7.7 7.6 7.5 7.4 7.3 7.2 7.1
f1 (ppm)

8.5

.

Fore

Wg.ﬁ
€07

Fso1
Foo1

4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0

4.5

5.0

5.5
f1 (ppm)

10.5 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0

11.0


Anton Dubrovskiy
S106


$107

69'6¢—

LE85—

€Das ﬁm.om./.
€Das mN.Rw
€Dad SS°ZL

9’611 —
88'8¢T—

66'8ET—
' IPT—

0b"'SST~
6'99T—"

70

AN

Br

VAN Y

PR | W 1

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

210

f1 (ppm)


Anton Dubrovskiy
S107


S108

9T
[T
Pe'T
GE'T
9€'T
LET
6E'T
or'T
w1
'l
&1
&1

A (PaSanananey

S8 €—

669~
102"

Sp'8—

06¢C

L6°0

86 85 84 83 82 81 80 79 78 77 76 75 74 73 72 71

7.0 6.9

i

Fso¢
—= Feo1
T
Q
Q
= —= §6°0
* 20'1
e Fo06C

4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -0.5

4.5

5.0

5.5
f1 (ppm)

11.0 10.5 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0

11.5


Anton Dubrovskiy
S108


$109

86—

8y'9G—
€6°/5—

€Das Hm.om./.
€Das MN.RN
€I0ad 8S°LL

LTYIT—
PEBIT~
95°0¢T~

€E8T—
6'TET—

YCLET—

PG'SGT~_
69'95T—
o5t/
85091~

D

190 180 170 160 150 140 130 120 110f ( 10)0 90 80 70 60 50 40 30 20 10
1 (ppm

200


Anton Dubrovskiy
S109


S110

9E'T—

vm.ﬁ
mm.j
om.j
857/
85
TLLA
LA
€L
YLL
SLL
SLL
€8,
S8,
11°8
€1’
LT'8
61’8
0T'8-7
€8
€9'8—

Sl
8S¢
98'L—
89

¥
[74A
€L
YL
SLL—

€8/~
S8L—

I8~
€1'8~
LT'8~_
61'8—
0C'8~"
cvg”

€5'8—

—00'T

—L0'1

—60'T

66'0

L07C

10T

8.5 8.4 8.3 8.2 8.1 8.0 7.9 7.8 7.7 7.6 7.5 7.4 7.3 7.2
f1 (ppm)

8.6

JLa

—

Fuwse

Foo1
£0T
HHM%A
66'0
£0T

Frot

10.5 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
f1 (ppm)

11.0


Anton Dubrovskiy
S110


1
=
s
(V)]
[160—
285 —
€000 1694~ 98Tl —
00 €744
£0aD SS/L
€TLTI~_
8L~
8L'87T~_
8b'60T —
oreet
9e'8TT—
8LLT W
8L'8TT—~
8b'6T
9L'6T1
05'96T—
LT —
ICETIRS LT —
£6'96T

\
\ / - ¥8'3ST—

o £6°9ST—
N~

oy

M

py

IllWr

ey

120

125

130

135

140

145

150

155

160

f1 (ppm)

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

200


Anton Dubrovskiy
S111


S112

8TT—

08—

74

Hva.m

;—,Voo.ﬁ

10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
f1 (ppm)

10.5


Anton Dubrovskiy
S112


S113

77.55 CDCI3
77.23 CDCI3
76.91 CDCI3
58.49

—149.95
—143.86
—123.84
—121.17
29.59

A
\

210 200 190 180 170 160 150 140 130 120 1f10( ) 100 90 80 70 60 50 40 30 20 10 0
1 (ppm


Anton Dubrovskiy
S113


S114

9€9
wm.oW
6€9

173
8.@%
£8'9—
9zt
9/
Lyt
r4:yA
€8¢
gL~
178~
74

-

T8~
Y8

48

I

I ok

;—,Voo.ﬂ

70 69 68 67 66 65 64 63 6.2

72 7.1

7.3
f1 (ppm)

7.4

76 7.5

80 79 78 77

85 84 83 82 81

_J

A

I

H—Hva.m

F-s60
o1

151
107
01

Feoz

Foo1

4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0

5.0

10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5

10.5

f1 (ppm)


Anton Dubrovskiy
S114


S115

oe—

094S—

€Das Hm.om./.
€Das MN.RN
€Dad §S°ZL

S6hT—

S6°L0T—
8E0IT—

SSCIT—

99°/TT

mmNZV
PO6TT~
welT—+
mw.mz.\.

W —
60°€CT—"
v —

P6LZT~_
€8 —
R rand

8V PET—

48

120 115 110 105

f1 (ppm)

125
|

130

135

140

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

200


Anton Dubrovskiy
S115


S116

YT~
racd

ot

69°L~
19,

€6'L~—
Y

SE8~
LE'8~"

50

PE0

%*Vm.o

70 69 68 6.7 6.6 65 64

72 71

74 7.3

f1 (ppm)

80 79 78 77 76 75

84 83 82 8.1

0.5

4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0

5.0

6.0 5.5
f1 (ppm)

11.0 10.5 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5

11.5


Anton Dubrovskiy
S116


S117

P'TC—

0L'6b—

€Dad Hm.om./.
€Das mm.mmw
€Dad §8°ZL

18'6vT—

66'90T—
180T —

6E0IT—

ECEIT—

9€91T—

18L1T—
€96TT—
66'61T—

& —
€0 €CT—

SEVCT—

(78T~
6e'821~"
(1621

SLYET—

u
120
f1 (ppm)

I

|

)

50

.y

116 114 112 110 108 106

118

134 132 130 128 126 124 122

136

Lh |

.

180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

190


Anton Dubrovskiy
S117


S118

—= = Feen

H—HVmo.m
H/.S.N

Feeet

H\.vo.m

H—HYmmA

A

RN

\MJL Fs60

LT
— 10T

—— e

o€

Fso1
Feot

oot

0.5

4.0 3.5 3.0 2.5 2.0 1.5 1.0

4.5

5.0

5.5
f1 (ppm)

10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0

10.5


Anton Dubrovskiy
S118


S119

18'S7~
veor"

86'TE—

98—

€Dad Hm.om./.
€Das MN.RN
€1Dad §5°ZL

LL6PT—

.,

69£0T~
T80T

9e0TT—

0T ErT—

oI —
68LTT—

LS'6TT~
86'6TT—

LETTT—
66'7¢1~"
TEHTT~

(44 145N
ixacd
ANt d

120 115 110
f1 (ppm)

125

130

200 190 180 170 160 150 140 130 120 11f0 ( )100 90 80 70 60 50 40 30 20 10
1 (ppm

210


Anton Dubrovskiy
S119


S120

S9T—

60'C—
61'¢—

9
97
wv.wg
Nm.ﬁ
mm.mj
mm.og
€89
¥8'9
G891
(89
0L
90,
80
0T,
0T,
L
8CL

9€L
8¢,
(44

rl—

mmxk

681~

(T8~
608~

LT8~
608"

54

6.4 6.2

6.6

6.8

7.0

8.0 7.8 7.6 7.4 7.2
f1 (ppm)

8.2

8.4

o1

o1
01

oo
H\.wm“H

60'T
Wmo;

Fawt

F-o001

0.5

4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0

5.0

10.5 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5
f1 (ppm)

11.0


Anton Dubrovskiy
S120

Anton Dubrovskiy


Anton Dubrovskiy



S121

SboE—
wE—

&S —
80'85—

€PP2 1692
€Pp2 MN.RW
€PP2 §5°LL

06£0T~
0Tt —

ey
611

86T —

06£0T—

E0rT—

Tcar—

TI8IT—
6T'6TT~—
vLOTT—

szt
R.NQW
(1§ 4!

sy

82T~
1e8e1"
15621 —

L0°GET—

54

VO RS———

e

R

115 110

120

125
f1 (ppm)
|
HW“VWW‘-‘L——J—J\LJ! |

130

135

30 20 10

40

T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80
f1 (ppm)

T
210



Anton Dubrovskiy
S121


S122

6€Y
vy
Or'y
144
144
(47474

£€'8~
ve'g~"

56

%Nﬁ.m

Frot
Foot

Fro1

58 56 54 52 50 48 46 44

6.0

82 80 78 76 74 72 70 68 66 64 6.2
f1 (ppm)

8.4

E1071

o071

10.5 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0
f1 (ppm)

11.0


Anton Dubrovskiy
S122


S$123

9%'v—

%
199
69°9
19
€19

889
¥6'9
60,
1192
€1
L
YOI~
€L
ver/
65/~
092~
167~
S YAd

€8~
peg—"

16/~
€6'L—"

€8~
vE'8—"

7.6
A

6.4

6.6

6.8

7.0

7.2

7.4
f1 (ppm)

7.8

8.0

8.2

8.4

F-90C

F-00'C

6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5

7.0
f1 (ppm)

10.5 10.0 9.5 9.0 8.5 8.0 7.5

11.0


Anton Dubrovskiy
S123


S124

$8'99—

€Das Hm.om./.
€Dad mNwa
€DAad vS'LL

SETIT—

ECLIT—

LBIT—

11°02T~
YA ratd

& —
60°€CT—

Lyl —
99°'SCT—

8 —
EreeT—

0T'¢ET—

6EET—

125 120 115
f1 (ppm)

130

135

180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

190


Anton Dubrovskiy
S124


S125

1991
759
¥5'9
om.o.g
mm.og
vm.mj
18'99
§8'9
88'9
68'9
169
69
€69
L
1AWA
9T,
8T'L
0zL
YL
9L
YL
SeL
9gL

97/
E\
65,
96'L~_
161

€8~
658~

96°L~—
6L~

LE8~
68"

60T
0T

61

€0°€

T [

6.4

81 80 79 78 77 76 75 74 73 72 71 70 69 68 67 66 6.5
f1 (ppm)

8.2

84 8.3

8.5

|||m Feot

hﬂ Fooz

10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0

10.5

f1 (ppm)


Anton Dubrovskiy
S125


S126

18'8C—

avs—

(L

€Dad 16'9L
€Das MN.RW
€Dad §S°4L

61°80T
¢9°01T
88°CIT
0Tt
L9811
0coct
8G°¢CCT
8T°€CT
89°€CT
1S'vCT
¥0°qCT

61'80T—

01T —

88 ¢CIT—

QOLIT—

(S8TT—

0C0cT—

85 CtT—"

TLCET—

61

110

115

125

130

135

180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

190


Anton Dubrovskiy
S126


S$127

m¢.o.4
om.og
591
€9'99
5991
6991
0£'94
G891
98'9
£89
689
1T°L
€TL
STL

63

¢

Eeot

9°T
0z'e

E-88'1

0.5

4.0 3.5 3.0 2.5 2.0 1.5 1.0

4.5

5.0

5.5
f1 (ppm)

10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0

10.5


Anton Dubrovskiy
S127


S128

08T —
9/1'80T—
b6E'97—
081'T€E—
Z€9°0TT~_
80£°0TT~"
b/90b—
S/8TIT—
1€TL—
824 6—
206'9TT~_
15011~
G95'8TT—
€PP2 £16'9L
jﬂmin 102°02T—
€PP2 8vS°LL
985'7¢T—
65T°€CT—
05 veT—
9/1'80T
Nmo.o:/ bLT97T—
wom.o:/.
S/877IT
Nom.o:/ 060'82T—
15011
102°02T—
985'¢T—~
ma.mﬁ%
0£5°1 \
bL1'92T \
060°8¢T 0/8'CET—
967'6¢1

0/57CET

TeeebT—

CET'SLT—

63

10

20

30

110

40

115
50

60

70

90 80

5

12
100

f1 (ppm)

110

30
120

1

130

140

190 180 170 160 150

200



Anton Dubrovskiy
S128


S$129

&8
1597
891
8591
0591
6591
0891
0891
P69
96'91
99
86'9
orL
8T
87,
8z
67L
67L
0€'L
1€L
6vL
05z
05z
51—~

062
NmNW
€6'L

€8~
peg"

6C'L
0€L .\|

6L
052 W
08,
152
16¢
S’

06,
N@Nu«

w6L-T
mmxk\

€8~
8"

65

69 68 6.7 6.6 65 64 6.3

79 78 77 76 75 74 73 72 71 7.0
f1 (ppm)

8.0

85 84 83 82 8.1

e

%

Feev

4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0

5.5 5.0 4.5

f1 (ppm)

6.0

10.5 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5

11.0


Anton Dubrovskiy
S129


S130

PE0S—

6T'6VT—

/ N\

ST'8TI~_
8627~

SSCET—

6T'6bT—

27X
e

n
©

150 145 140 135 130 125 120 115 110 105
f1 (ppm)

155

10

40

T T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 90

T
200

T
210

f1 (ppm)


Anton Dubrovskiy
S130


S131

67

£9°9~_
69'9—
0r9""

§8'9~_
(89—
689~

€0~
90,—
0L

0L~
UL

8L~
98'L—

Pr'8—

—96°0

—Ee0e

—¥0'C

ST'E

€0'T

90°T

00°T

7.1 7.0 6.9 6.8 6.7 6.6

7.2

7.3

7.4

7.5

7.6
f1 (ppm)

7.8 7.7

7.9

8.5 8.4 8.3 8.2 8.1 8.0

8.6

B

T

Fowe

H/om.o
Fcoe
H\vo.m
Fsre

Feot
Foot

Foot

0.5

10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0
f1 (ppm)

10.5


Anton Dubrovskiy
S131


S$132

W'0E—

1945—

€Das ﬁm.om./.
€Das mN.Rw
€1Dad §S°ZL

S'Z0T—
50T
mo«:/
a.w:/
69°81T
0617
£8°61T~E
88°02T—
6v'€7T—
omfﬁ%
bS'SzT
<821

6€'8¢T
£9°8CT
A4

8T 6bT—

10811
69'81T—
0E'6TT~C
E8'6TT~_

88°0¢T—

6y €T —

9EvCT—

Pe'SCT—

S8/ —
6€'8CT~
(9°8CT—

Ly'tET—

67

T e ]

123 122 121 120 119 118

126 125 124

130 129 128 127
f1 (ppm)
|
|
|
MMWMWWUM»WMLW

133 132 131

134

T
110

10

20

40

T T T T T T T T T T
190 180 170 160 150 140 130 120 100 90 80
f1 (ppm)

T
200

T
210


Anton Dubrovskiy
S132


S133

3

999
899
049
649
189
€89
(89
069
€0,
S0Z
L0L
6C'L
(4%
YeL
9€L
LEL
8¢’
5
mm.m#
18—

T8
NN.wV.

99'9~_
89'9—
0L9~""

6L'9~_
18'9—
£8'9—"
(89—
069"

0L~
S0L—
Yad

L—
L
6L L~
18.—

T8~
ws"

69

Tt

S6'0

10T

S0°C

80°¢C

AN

w1

¥0'T

00T

75 74 73 72 71 70 69 68 67 66 65
f1 (ppm)

8.2 8.1 8.0 7.9 7.8 7.7 7.6

8.3

8.4

i,

F-156

S6°0
10°T
S0°¢C

7807
Fere

T
¥0'T

Foot

0.5

4.0 3.5 3.0 2.5 2.0 1.5 1.0

4.5

10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0
f1 (ppm)

10.5


Anton Dubrovskiy
S133


S134

Pr'0E—

19(8—

€Dad 16'9L~
€Rad eC’LL-
€10ad sS'LL-

88'60T
[TOTT
by 01T
89°€TT
STT
89'STT
L6711
8L°8T1
(8811
SE6TT
£0°0¢T—
Hm.oﬁ%
86'221
LE'8TT~
8871~
Th'Zel—

£h6bT~
92'0ST—"
8551~

88'60T~_
[T0TT~
phoTT~"

89€IT—

ST~
89'GTT—"

LOLTT~C
8L°8TT

mw.wSV
SE6IT-"
€0°0¢T—
15°0¢1~"

86'CCT—

LEBT—
S8'8CT—

WZeT—

69

132 130 128 126 124 122 120 118 116 114 112 110
f1 (ppm)

134

200 190 180 170 160 150 140 130 120 119 ( %00 90 80 70 60 50 40 30 20 10
1 (ppm

210


Anton Dubrovskiy
S134


S135

65'T—

(99
899
049
689
169
90
80
60

73

19/~

SLL~
L

6t'8—
158"
65'8~_
19'8—

10T

wmo.m
%mo.m

—80°€ [

—10T L

T |

€60

8.5

6.5

6.6

6.7

6.8

6.9

7.0

7.1

7.2

83 82 81 80 79 78

8.4

8.6

8.7

8.8

A

Fere

Fcot
00T

4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0

4.5

5.0
f1 (ppm)

10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5

10.5


Anton Dubrovskiy
S135


S136

00—

6v'LS—

€Das Hm.om./.
€Das MN.RN
€0ad §5°/L

SYIT—
€LSTT—
€891T—
SPLIT~

SLLIT—
W 8IT—

S6°6TT—

ST¢a—
YO'ECT—

0TverT—
LLYCT—

Sh'8TT~
10'6¢T~
60621~
8601

69'TET—

L9PET—

POLET—

73

WMWM#MWWW

~|

115

125
f1 (ppm)

130

135

10

20

40

T T T T T T T T T T
180 170 160 150 140 130 120 110 100 90
f1 (ppm)

T
190

T
200


Anton Dubrovskiy
S136


S137

1S°T—

S

N

N

75

ae
= 00T

.
=

H_H|No.ﬁ

= I
Wgﬁ

at

64 6.3

6.7 6.6 6.5

6.8

70 6.9

78 77 76 75 74 73 72 7.1

7.9

f1 (ppm)

=—¢Ee'6

Frot

ot
(4524
Wmo.ﬁ
at

ae
00'T

10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
f1 (ppm)

10.5


Anton Dubrovskiy
S137


S138

90—

85—

€Das Hm.wm./.
€0a MNNNN
€00ad §S°ZL

99°8yT—

75

88 PIT—

bL8TTI_
eI —
95611~

8T~
SL1ea "

LT'8TT~_
Vix:racd

YCET—

LT9ET—

125 120 115 110
f1 (ppm)

130

135

e

—

10

20

40

T T T T T T T T T
180 170 160 150 140 130 120 110 100 90 80
f1 (ppm)

T
190



Anton Dubrovskiy
S138


S$139

QT

99'€—
P8 E—

o,

078~
s

Fe60|

N

8.0

f1 (ppm)

= T0°T
—= 80°¢

~E-60'€
o1'€

688

14%4
0T'T
PT'T
ST
€0'T

==<F-660

4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0

10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5
f1 (ppm)

10.5


Anton Dubrovskiy
S139


S140

96'6¢—

b1'SS
mm.mmv.
18257

€Das Nm.mm./.
€Das mN.Rw
€1Dad §S°LL

8€" 15T~
9T pST~"
L9°65T~

LE00T—

0S'¢0T—
87 €0T~"
69v0T~

8081T—

S6'61T—
9°0¢T—
S9TCT—

L6'E€CT—

8 —
e —

86'CET—

100

105

110

115

120

125

130

135

f1 (ppm)

-20

-10

200 190 180 170 160 150 140 130 120 110 1?0( )90 80 70 60 50 40 30 20 10
1 (ppm

210


Anton Dubrovskiy
S140


S141

LLLT
LLv b

SC9€—
e
0ST'9
¥Ce9
SbE9
£9€'9
8€9
66€9
1499
0699
9049
€149
69

858'9
w%.@/
9T
NNNN%
8L~
L
£ShL

$9T'8~_
1818~

N

77

.Y

-

6
f1 (ppm)

12 11 10

13


Anton Dubrovskiy
S141


S142

Mo

77

ol

s

10

12

13



Anton Dubrovskiy
S142


77

N

10

4
f2 (ppm)

S$143

f1 (ppm)


Anton Dubrovskiy
S143


S144

—6.0

~6.5

~7.0

(wdd) 14

=75

—8.0

—8.5

77

71 70 69 68 67 66 65 64 63 62 6.1 60 59
f2 (ppm)

7.2

7.3

7.4

7.5

82 81 80 79 78 77 76

8.3


Anton Dubrovskiy
S144


