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S1.

'HNMR (900 MHz, CD,0D, 298 K) spectrum of 1.

" e

-
(e}
=
0
.
N
=
o)}
i
ul
i
iy
N
%)
N
N
.
i
-
o
O
00
N
o
ur
IS
W
N
i
o

1
AR
N

1
W

1
IS

1
ur
p
s
o
o

f1 (ppm)

I . U&h | A A

86 84 82 80 78 76 74 72 70 68 66 64 62 60 58 56 54 52 50 48 46 44 42 40 3.8 3.6 34 3.2 3.0 2.8 2.6 2«
f1 (ppm)

53



DEPTQ-135 NMR (225 MHz, CD,0D, 298 K) spectrum of 1.
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s3.  'H-'HCOSY NMR spectrum (CD,0D, 298 K) of 1.
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'H-"H ROESY NMR spectrum (CD,0D, 298 K) of 1.
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Expansion plots of the '"H-'H ROESY NMR spectrum of 1.
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. 'H-""C HSQC NMR spectrum (CD,0D, 298 K) of 1.
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s6.  'H-"CHMBC NMR spectrum (CD,0D, 298 K) of 1.
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§7.  'HNMR spectrum (900 MHz, CD,0D, 298 K) of 2.
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DEPTQ-135 NMR spectrum (225 MHz, CD,0OD, 298 K) of 2.
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s9.  'H-'HCOSY NMR spectrum (CD,0D, 298 K) of 2.
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§10. 'H-'HROESY NMR spectrum (CD,0D, 298 K) of 2.
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S11. 'H-"C HSQC NMR spectrum (CD,0D, 298 K) of 2.
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s12. 'H-"CHMBC NMR spectrum (CD,0D, 298 K) of 2.

_ L. 20
—_— (] XX .30
'
é L 40
- 50
, L
- 60
;l oy .0 °
.70
— = ' ' N ) !
—— [ o I
f—— (X} ’ , ) Yo | 80
- 90
*r . ‘ [
— ! (A " . | 100
—— o [ 0 L
— ' HER | 110
. regae . ' ' ' ' -
o908 ! ' ' ' | 120
130
LTI ] L ] ’
| 140
= ) oip '§0® 0
‘g— b ' | 150
‘ , '. : 0 L
160
170
180
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
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
f2 (ppm)

f1 (ppm)

575



§13.

'"H NMR spectrum (900 MHz, CD,0OD, 298 K) of 3.

| S S S
6 5 4

f1 (ppm)

.
(o]
.
[od]
[
N
.
a
.
6]
=
D
.
w
.
N
[
[
.
o
o
oo
«
wr
o
[
o

1
iR

U
N

'
w

L
D

'
ur

1
[))

1
N

1
o0}

f
O

1
.
o

"84 82 80 78 76 74 72 70 68 66 64 62 60 58 56 54 52 50 48 46 4.4 42 40 3.8 3.6 3.4 32 3.0 2.8 2.6
f1 (ppm)

L. 600

L. 500

400

L. 300

. 200

. 100

L. 300

L 250

L. 200

150

L. 100

- 50

S76



L. 3000
. 2800
L 2600
L 2400
L. 2200
L 2000
L 1800
L. 1600
L 1400
. 1200
L 1000
L. 800
L. 600
I 400
I 200
L -400
L -600
L -800

DEPTQ-135 NMR spectrum (225 MHz, CD,0OD, 298 K) of 3.
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s15. 'H-'H COSY NMR spectrum (CD,0D, 298 K) of 3.
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s16. 'H-'HROESY NMR spectrum (CD,0D, 298 K) of 3.
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§17. 'H-"C HSQC NMR spectrum (CD,0D, 298 K) of 3.
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§18.

'H-""C HMBC NMR spectrum (CD,0D, 298 K) of 3.

o0 o0

oo
i

-_20
-_30
-_40
-_50
-_60
70
-_80
-_90
-_100
-_110
-_120
-_130
-_140
-_150

L 160

5.0
f2 (ppm)

f1 (ppm)

S21



$19. The 'HNMR fingerprint of 1 (PERCH .pms file format).

CHEMICAL SHIFTS(PPM):
PROTON 2*SPIN= 1 SPECIES=1H

H2 /1 6.033766
H6 /1 6.085811
H7 /1 4.438954
H8 /1 4.102838
H12/1 7.028229
H13/1 6.811617
Hl6/1 7.156230
H26/ 1 6.059022
H29/1 5.337107
H30/1 3.966907
H31/1 4.712497
H33/1 7.122883
H36/1 6.773527
H37/1 6.934001

1*1*1
1*1*1
1*1*1
1*1*1
1*1*1
1*1*1

1*#1*1
1*1*1

1*%1*1

1*%1*1

1*1*1

1*%1*1

1*%1*1

1*1*1

STAT=Y
STAT=Y
STAT=Y
STAT=Y
STAT=Y
STAT=Y
STAT=Y
STAT=Y
STAT=Y
STAT=Y
STAT=Y

STAT=Y

STAT=Y

STAT=Y

POPULATION(Y)=  1.00000

PRED= 2.260 RANGE= 2.258 WIDTH(Y)= 2.260 RESP(Y)= 0.5190 HSQC= C2
PRED= 3.204 RANGE= 3.204 WIDTH(Y)= 2.300 RESP(Y)= 0.6540 HSQC= C6
PRED= 2.409 RANGE= 2.408 WIDTH(Y)= 2.409 RESP(Y)= 0.5040 HSQC= C7
PRED= 2.974 RANGE= 2.974 WIDTH(Y)= 2.400 RESP(Y)= 0.5800 HSQC= C8
PRED= 1.952 RANGE= 1.948 WIDTH(Y)= 1.952 RESP(Y)= 0.4920 HSQC= C12
PRED= 3.200 RANGE= 3.197 WIDTH(Y)= 3.200 RESP(Y)= 1.0000 HSQC= C13
PRED= 2.097 RANGE= 2.097 WIDTH(Y)= 2.097 RESP(Y)= 0.6850 HSQC= C16
PRED= 2.642 RANGE= 2.638 WIDTH(Y)= 2.642 RESP(Y)=0.7110 HSQC= C26
PRED= 2.095 RANGE= 2.095 WIDTH(Y)= 2.095 RESP(Y)= 0.4580 HSQC= C29
PRED= 2.456 RANGE= 2.456 WIDTH(Y)= 2.900 RESP(Y)= 0.4930 HSQC= C30
PRED= 3.329 RANGE= 3.327 WIDTH(Y)= 3.329 RESP(Y)= 0.6280 HSQC= C31
PRED= 2.622 RANGE= 2.618 WIDTH(Y)= 2.622 RESP(Y)= 0.5930 HSQC= C33
PRED= 2.516 RANGE= 2.516 WIDTH(Y)= 2.516 RESP(Y)= 0.5170 HSQC= C36
PRED= 1.952 RANGE= 1.948 WIDTH(Y)= 1.952 RESP(Y)= 0.7080 HSQC= C37
PRED= 2.330 RANGE= 2.328 WIDTH(Y)= 2.330 RESP(Y)= 0.5260 HSQC= C42
PRED= 6.253 RANGE= 6.253 WIDTH(Y)= 3.100 RESP(Y)= 0.8200 HSQC= C50
PRED= 2.962 RANGE= 2.958 WIDTH(Y)= 2.962 RESP(Y)= 0.5450 HSQC= C51
PRED= 1.993 RANGE= 1.988 WIDTH(Y)= 1.993 RESP(Y)= 0.7620 HSQC= C53
PRED= 2.600 RANGE= 2.598 WIDTH(Y)= 2.600 RESP(Y)= 0.9260 HSQC= C56
PRED= 1.441 RANGE= 1.439 WIDTH(Y)= 1.441 RESP(Y)= 0.7640 HSQC= C57
PRED=2.528 RANGE= 2.528 WIDTH(Y)= 2.528 RESP(Y)= 0.5210 HSQC= C68
PRED= 3.622 RANGE= 3.617 WIDTH(Y)= 3.622 RESP(Y)= 0.6520 HSQC= C71
PRED=7.715 RANGE= 7.715 WIDTH(Y)= 3.800 RESP(Y)= 0.7820 HSQC= C72
PRED= 3.664 RANGE= 3.664 WIDTH(Y)= 3.664 RESP(Y)= 0.5510 HSQC= C73
PRED= 3.694 RANGE= 3.694 WIDTH(Y)= 3.694 RESP(Y)= 0.7250 HSQC= C73
PRED= 3.034 RANGE= 3.034 WIDTH(Y)= 3.034 RESP(Y)= 0.5360 HSQC= C75
PRED= 2.396 RANGE= 2.396 WIDTH(Y)= 2.396 RESP(Y)= 0.4860 HSQC= C78
PRED=2.751 RANGE= 2.748 WIDTH(Y)= 2.751 RESP(Y)= 0.5180 HSQC= C79

H6 STAT=Y PRED=2.230 RANGE=0.890

H8 STAT=Y PRED=3.680 RANGE=2.800
H13 STAT=Y PRED=8.260 RANGE= 0.500
H16 STAT=Y PRED=2.030 RANGE=0.800
Hl16 STAT=Y PRED=0.430 RANGE=0.320
H30 STAT=Y PRED=1.130 RANGE=2.200
H31 STAT=Y PRED=1.540 RANGE=2.200
H36 STAT=Y PRED=0.430 RANGE=0.320
H37 STAT=Y PRED=2.030 RANGE=0.800
H37 STAT=Y PRED=8.260 RANGE=0.500
H51 STAT=Y PRED=3.990 RANGE=2.800
H56 STAT=Y PRED=0.430 RANGE=0.320
H57 STAT=Y PRED=2.030 RANGE=0.800
H57 STAT=Y PRED= 8.260 RANGE=0.500
H72 STAT=Y PRED=10.380 RANGE=2.000
H73A  STAT=Y PRED=6.680 RANGE=2.800
H73B  STAT=Y PRED=9.720 RANGE=2.800

STAT=Y PRED=-14.780 RANGE= 1.280

H78 STAT=Y PRED=0.430 RANGE=0.320
H79 STAT=Y PRED=2.030 RANGE=0.800
H79 STAT=Y PRED=8.260 RANGE=0.500

H42/1 6.036050 1*1*1 STAT=Y

H50/1 4.112117 1*1*1 STAT=Y

H51/1 4.199945 1*1*1 STAT=Y

H53/1 7.130297 1*1*1 STAT=Y

H56/1 6.809154 1*1*1 STAT=Y

H57/1 7.022053 1*1*1 STAT=Y

H68 /1 6.114142 1*1*1 STAT=Y

H71/1 4.735766 1*1*1 STAT=Y

H72/1 4.160493 1*1*1 STAT=Y

H73A/ 1 3.020091 1*1*1 STAT=Y

H73B/ 1 2.569685 1*1*1 STAT=Y

H75/1 6.995720 1*1*1 STAT=Y

H78/1 6.866427 1*1*1 STAT=Y

H79/1 6.926717 1*1*1 STAT=Y
COUPLING CONSTANTS(HZ):

J85_86 23173  JH2

J87_88 32614 JH7

J89_90 8.3488 JHI2

J89 91 2.0679 JHI2

J90_91 0.0010 JHI13

J98_99 1.2855  JH29

J99_100 1.9076  JH30

J101_102 0.1020  JH33

J101_103 2.0388 JH33

J102_103 8.2418 JH36

J108_109 3.4825 JH50

J110_111 0.8372 JHS3

J110_112 2.2048 JHS3

JI11_112 8.3514 JH56

J120_121 83597 JHT1

J121 122 5.5399  JH72

J121_123 9.0065 JH72

J122_123  -16.2929 JH73AH73B

J124 125 0.3723  JH75

J124_126 1.9923  JH75

J125_126 7.9968 JH78
CONTROL PARAMETERS:

Solvent = none (def. 99% enriched)

1.000 = Concentration (vol%, def=1.0%)
0.00100000 = Minimum line-intensity
0.00100000 = Diagonalization criterium (not in use)

899.93600000 = FIELD(1H,MHz), used to transform shifts to ppms
19.93616218 = Left frequency (ppm)
-10.17736898 = Right frequency (ppm)

10.000 = Acquisition time (s, for QMTLS)
0.000 = Line-width (for modes D, P & T, O=use defaults)
0.206760077 = Data-point resolution (Hz)
-8.490 = GAUSSIAN (%, O=use default from INF)
-0.342 = Dispersion contribution (%, O=use default from INF)
0.00000000 = Decoupling frequency (for DORES)
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$20. The 'H NMR fingerprint of 2 (PERCH .pms file format).

CHEMICAL SHIFTS(PPM):

PROTON 2*SPIN= 1 SPECIES=1H
H2 /1 5.989007 1*1*1
H6 /1 6.062468 1*1*1
H7 /1 4241997 1*1*1
H8 /1 3.292883 1*1*1

H12/1 6.933498 1*1*1
H13/1 6.899789  1*1*1
Hl6/1 7157797  1*1*1
H29/1 5.662849 1*1*1
H30/1 4.070832 1*1*1
H31/1 4434329 1*1*1
H33/1 7.316557 1*1*1
H36/1 6.838739 1*1*1
H37/1 7.214955 1*1*1
H44/1 5.885318 1*1*1
H48 /1 5933615 1*1*1
H49/1 4.384765 1*1*1
H50/1 4.091542  1*1*1
H51/1 4.752867 1*1*1
H54/1 6.903957 1*1*1
H55/1 6.923423 1*1*1
H58/1 7.113305 1*1*1

Ho65/1 6.079769 1*1*1
H70A/ 1 2774167 1*1*1
H70B/ 1 2789470 1*1*1
H71/1 3.628458 1*1*1
H72/1 4.115305 1*1*1
H75/1 6.286333 1*1*1
H76/1 6.721855 1*1*1
H79/1 6.655720 1*1*1

COUPLING CONSTANTS(HZ):

J85_86 2.3888 JH2

J87_88 35741 JH7

J89_90 8.1802 JHI2
J89_91 2.1622  JHI2
J90_91 0.0052 JHI13
J97_98 1.0178  JH29
J98_99 1.8314  JH30

J100_101 0.0254  JH33
J100_102 2.0762 JH33
J101_102 8.4254  JH36

J107:108 24263  JH44

J109_110 2.0601  JH49
J110_111 0.5580 JH50
J112_113 8.1056 JH54
J112 114 1.8240 JH54
J113_114 0.0943  JHS5S

J121_122 -18.4766  JH70A H70B

STAT=N
STAT=N
STAT=N
STAT=N
STAT=N
STAT=N
STAT=N
STAT=N
STAT=N
STAT=N
STAT=N
STAT=N
STAT=N
STAT=N
STAT=N
STAT=N
STAT=N
STAT=N
STAT=N
STAT=N
STAT=N
STAT=N
STAT=N
STAT=N
STAT=N
STAT=N
STAT=N
STAT=N
STAT=N

POPULATION(Y)=  1.00000

PRED= 5.965 RANGE= 0.229 WIDTH(Y)= 2.760 RESP(Y)= 0.5414 HSQC= C2
PRED-= 6.143 RANGE= 0.218 WIDTH(Y)= 3.163 RESP(Y)= 0.5948 HSQC= C6
PRED= 5.378 RANGE= 0.516 WIDTH(Y)= 2.971 RESP(Y)= 0.5694 HSQC= C7
PRED-= 4.350 RANGE= 0.480 WIDTH(Y)= 2.844 RESP(Y)= 0.6169 HSQC= C8
PRED=7.378 RANGE= 0.307 WIDTH(Y)= 3.002 RESP(Y)= 0.6727 HSQC= C12
PRED= 6.795 RANGE= 0.257 WIDTH(Y)= 3.941 RESP(Y)= 1.0000 HSQC= C13
PRED= 6.795 RANGE= 0.618 WIDTH(Y)= 2.697 RESP(Y)= 0.5787 HSQC= C16
PRED= 5.283 RANGE= 0.359 WIDTH(Y)= 3.391 RESP(Y)= 0.7341 HSQC= C29
PRED= 4.529 RANGE= 0.430 WIDTH(Y )= 4.490 RESP(Y)= 0.7573 HSQC= C30
PRED= 5.040 RANGE= 0.497 WIDTH(Y)= 3.509 RESP(Y)= 0.5926 HSQC= C31
PRED= 6.838 RANGE= 0.510 WIDTH(Y)= 3.402 RESP(Y)= 0.7502 HSQC= C33
PRED= 6.787 RANGE= 0.277 WIDTH(Y)= 3.238 RESP(Y)= 0.7527 HSQC= C36
PRED= 7.261 RANGE= 0.490 WIDTH(Y)= 2.585 RESP(Y)= 0.9334 HSQC= C37
PRED= 6.094 RANGE= 0.206 WIDTH(Y)= 2.829 RESP(Y)= 0.5442 HSQC= C44
PRED= 6.031 RANGE= 0.556 WIDTH(Y)= 3.499 RESP(Y)= 0.6940 HSQC= C48
PRED= 4.096 RANGE= 0.499 WIDTH(Y)= 3.401 RESP(Y)= 0.6104 HSQC= C49
PRED= 3.963 RANGE= 0.470 WIDTH(Y)= 3.460 RESP(Y)= 0.7167 HSQC= C50
PRED= 5.013 RANGE= 0.380 WIDTH(Y)= 3.686 RESP(Y)= 0.7447 HSQC= C51
PRED-= 6.685 RANGE= 0.880 WIDTH(Y)= 2.789 RESP(Y)= 0.5150 HSQC= C54
PRED= 6.733 RANGE= 0.320 WIDTH(Y)= 3.318 RESP(Y)= 0.8306 HSQC= C55
PRED= 6.907 RANGE= 0.347 WIDTH(Y)= 3.415 RESP(Y)= 0.7801 HSQC= C58
PRED-= 5.949 RANGE= 0.410 WIDTH(Y)= 2.914 RESP(Y)= 0.6231 HSQC= C65
PRED= 2.876 RANGE= 0.230 WIDTH(Y)= 5.227 RESP(Y)= 0.9714 HSQC= C70
PRED= 2.783 RANGE= 0.280 WIDTH(Y)= 4.181 RESP(Y)= 0.7555 HSQC= C70
PRED= 4.193 RANGE= 0.390 WIDTH(Y)= 3.105 RESP(Y)= 0.7371 HSQC= C71
PRED= 4.881 RANGE= 0.370 WIDTH(Y)= 3.139 RESP(Y)= 0.6995 HSQC= C72
PRED=7.070 RANGE= 0.496 WIDTH(Y)= 3.393 RESP(Y)= 0.6922 HSQC= C75
PRED= 6.774 RANGE= 0.270 WIDTH(Y)= 3.107 RESP(Y)= 0.7159 HSQC= C76
PRED=7.031 RANGE= 0.390 WIDTH(Y)= 4.706 RESP(Y)= 0.9747 HSQC= C79

H6 STAT=N PRED=2.185 RANGE= 1.000
H8 STAT=N PRED=3.378 RANGE=2.000
H13 STAT=N PRED=8.401 RANGE= 1.000
Hl16 STAT=N PRED=2.010 RANGE= 1.000
H16 STAT=N PRED=0.514 RANGE= 1.000
H30 STAT=N PRED=2.714 RANGE=2.000
H31 STAT=Y PRED=2.813 RANGE=2.040
H36 STAT=N PRED=0.500 RANGE= 1.000
H37 STAT=N PRED=2.083 RANGE= 1.000
H37 STAT=N PRED=8.186 RANGE= 1.000
H48 STAT=N PRED=2.184 RANGE= 1.000
H50 STAT=Y PRED= 11.869 RANGE=3.170
H51 STAT=N PRED=3.330 RANGE=2.000
H55 STAT=N PRED=8.186 RANGE= 1.000
H58 STAT=N PRED=2.083 RANGE= 1.000
H58 STAT=N PRED=0.500 RANGE= 1.000

STAT=N PRED=-15.784 RANGE= 1.340

J121 123 1.9900 JH70AH71 STAT=N PRED=4.514 RANGE=2.000
J121_124 0.0009  JH70A H72 STAT=N PRED=2.520 RANGE= 1.000
J122_123 4.5059  JH70B H71 STAT=N PRED= 11.737 RANGE= 2.000
J123 124 1.4084 JH71 H72 STAT=N PRED=1.146 RANGE=2.000
J125_126 8.1619 JH75 H76 STAT=N PRED=8.185 RANGE= 1.000
J125_127 1.7731 JH75 H79 STAT=N PRED=2.083 RANGE= 1.000
J126_127 0.0084 JH76 H79 STAT=N PRED=0.500 RANGE= 1.000
CONTROL PARAMETERS:

Solvent=none (def. 99% enriched)

1.000 = Concentration (vol%, def=1.0%)

0.00100000 = Minimum line-intensity
0.00100000 = Diagonalization criterium (not in use)
900.07850000 = FIELD(1H,MHz), used to transform shifts to ppms
12.95939808 = Left frequency (ppm)
-3.00332745 = Right frequency (ppm)

10.000 = Acquisition time (s, for QMTLS)

0.000 = Line-width (for modes D, P & T, O=use defaults)
0.129250004 = Data-point resolution (Hz)
-4.670 = GAUSSIAN (%, 0=use default from INF)
5.139 = Dispersion contribution (%, 0=use default from INF)
0.00000000 = Decoupling frequency (for DORES)
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$21. The 'HNMR fingerprint of major conformer of 3 (PERCH .pms file format).

CHEMICAL SHIFTS(PPM):

PROTON 2*SPIN= 1 SPECIES=1H

H2 /1 5.965076 1*1*1
H6 /1 6.013776  1*1*1
H7 /1 4.147872  1*1*1
H8 /1 3.281835 1*1*1
H12/1 6.848257 1*1*1
H13/1 6.823891 1*1*1
Hl6/1 7.031691 1*1*1
H26/ 1 5.800342 1*1*1
H29/1 5.705377 1*1*1
H30/1 4.121653 1*1*1
H31/1 4.559295 1*1*1
H33/1 7316670 1*1*1
H36/1 6.842550 1*1*1
H37/1 7.193221  1*1*1
H46/1 6.102988 1*1*1
H49/1 4.386683 1*1*1
H50/1 3.861285 1*1*1
H51A/1 2.820488 1*1*1
H51B/ 1 2.846560 1*1*1
H53/1 6.822671 1*1*1
H56/1 6.751810 1*1*1

H57/1 6.728062 1*1*1
COUPLING CONSTANTS(HZ):
J64_65 23393  JH2
J66_67 34327 JH7
J68_69 8.2689 JHI2
J68_70 2.1735 JHI2
J69_70 0.0037 JHI13
J77_78 0.7847  JH29
23 1.2100 JH29
J78_79 1.9551  JH30
J80_81 0.0002  JH33
J80_82 2.0838 JH33
J81_82 8.1893  JH36
J87_88 0.0994  J H49
J88_89 1.9229  JH50
J88_90 4.8605 JHS0

J89_90 -17.3564 JHS1AHSIB

J91_92 0.0266  JHS53

J91_93 2.0260 JHS53

J92_93 8.1594  JHS56
CONTROL PARAMETERS:

STAT=Y
STAT=Y
STAT=Y
STAT=Y
STAT=Y
STAT=Y
STAT=Y
STAT=Y
STAT=Y
STAT=Y
STAT=Y
STAT=Y
STAT=Y
STAT=Y
STAT=Y
STAT=Y
STAT=Y
STAT=Y
STAT=Y

STAT=Y
STAT=Y
STAT=Y

POPULATION(Y)=  1.00000

PRED= 5.979 RANGE= 0.169 WIDTH(Y)= 1.270 RESP(Y)= 1.0000 HSQC= C2
PRED= 6.073 RANGE= 0.209 WIDTH(Y)= 1.363 RESP(Y)= 1.0000 HSQC= C6
PRED= 3.489 RANGE= 0.999 WIDTH(Y)= 1.699 RESP(Y)= 1.0000 HSQC= C7
PRED= 3.267 RANGE= 0.519 WIDTH(Y)= 1.350 RESP(Y)= 1.0000 HSQC= C8
PRED= 7.238 RANGE= 0.209 WIDTH(Y)= 1.264 RESP(Y)= 1.0000 HSQC= C12
PRED= 6.798 RANGE= 0.189 WIDTH(Y)= 1.514 RESP(Y)= 1.0000 HSQC= C13
PRED-= 6.872 RANGE= 0.386 WIDTH(Y)= 1.361 RESP(Y)= 1.0000 HSQC= C16
PRED= 5.851 RANGE= 0.366 WIDTH(Y)= 1.452 RESP(Y)= 1.0000 HSQC= C26
PRED= 5.846 RANGE= 0.379 WIDTH(Y)= 1.844 RESP(Y)= 1.0000 HSQC= C29
PRED-= 4.173 RANGE= 0.556 WIDTH(Y)= 2.105 RESP(Y)= 1.0000 HSQC= C30
PRED= 2.842 RANGE= 1.289 WIDTH(Y)= 1.750 RESP(Y)= 1.0000 HSQC= C31
PRED= 6.776 RANGE= 0.279 WIDTH(Y)= 1.654 RESP(Y)= 1.0000 HSQC= C33
PRED= 6.726 RANGE= 0.159 WIDTH(Y)= 1.425 RESP(Y)= 1.0000 HSQC= C36
PRED= 7.242 RANGE= 0.549 WIDTH(Y)= 1.890 RESP(Y)= 1.0000 HSQC= C37
PRED-= 5.966 RANGE= 0.598 WIDTH(Y)= 1.669 RESP(Y)= 1.0000 HSQC= C46
PRED= 4.657 RANGE= 0.339 WIDTH(Y)= 2.782 RESP(Y)= 1.0000 HSQC= C49
PRED= 3.972 RANGE= 0.289 WIDTH(Y)= 2.667 RESP(Y)= 1.0000 HSQC= C50
PRED= 2.696 RANGE= 0.179 WIDTH(Y)= 3.126 RESP(Y)= 1.0000 HSQC= C51
PRED= 2.768 RANGE= 0.199 WIDTH(Y)= 2.647 RESP(Y)= 1.0000 HSQC= C51
PRED= 6.635 RANGE= 0.508 WIDTH(Y)= 1.775 RESP(Y)= 1.0000 HSQC= C53
PRED= 6.666 RANGE= 0.669 WIDTH(Y)= 1.207 RESP(Y)= 1.0000 HSQC= C56
PRED= 7.072 RANGE= 0.399 WIDTH(Y)= 1.797 RESP(Y)= 1.0000 HSQC= C57

H6 STAT=Y PRED=2.230 RANGE=0.890
H8 STAT=Y PRED=3.670 RANGE=2.800
H13 STAT=Y PRED=8.260 RANGE= 0.500
H16 STAT=Y PRED=2.030 RANGE=0.800
H16 STAT=Y PRED=0.430 RANGE=0.320
H30 STAT=Y PRED=1.060 RANGE=2.000
H31 STAT=Y

H31 STAT=Y PRED=1.590 RANGE=2.200
H36 STAT=Y PRED=0.430 RANGE=0.320
H37 STAT=Y PRED=2.030 RANGE=0.800
H37 STAT=Y PRED=8.260 RANGE= 0.500
H50 STAT=Y PRED=1.140 RANGE=2.200
H51A  STAT=Y PRED=2.010 RANGE=2.200
H51B  STAT=Y PRED=4.410 RANGE=2.800

STAT=Y PRED=-14.870 RANGE= 1.280

H56 STAT=Y PRED=0.430 RANGE=0.320
H57 STAT=Y PRED=2.030 RANGE=0.800
H57 STAT=Y PRED=8.260 RANGE=0.500

Solvent = none (def. 99% enriched)

1.000 = Concentration (vol%, def=1.0%)
0.00100000 = Minimum line-intensity
0.00100000 = Diagonalization criterium (not in use)

899.93600000 = FIELD(1H,MHz), used to transform shifts to ppms
19.92595746 = Left frequency (ppm)
-10.18757262 = Right frequency (ppm)

10.000 = Acquisition time (s, for QMTLS)
0.000 = Line-width (for modes D, P & T, O=use defaults)
0.206760153 = Data-point resolution (Hz)
14222 = GAUSSIAN (%, O=use default from INF)
-0.167 = Dispersion contribution (%, O=use default from INF)
0.00000000 = Decoupling frequency (for DORES)
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$22.  The 'HNMR fingerprint of minor conformer of 3 (PERCH .pms file format).

CHEMICAL SHIFTS(PPM):

PROTON 2*SPIN= 1 SPECIES=1H

H2 /1 6.022830 1*1*1
H6 /1 6.078180 1*1*1
H7 /1 4453725 1*1*1
H8 /1 4.095342  1*1*1
H12/1 7.037961 1*1*1
H13/1 6.816180 1*1*1
Hl6/1 7.163998 1*1*1
H26/ 1 6.108187 1*1*1
H29/1 5257076 1*1*1
H30/1 3.943035 1*1*1
H31/1 4.676624 1*1*1
H33/1 7.091502 1*1*1
H36/1 6.782111 1*1*1
H37/1 6.928093 1*1*1
H46/1 5905540 1*1*1
H49/1 4.964500 1*1*1
H50/1 4271870 1*1*1
H51A/1 2.794844 1*1*1
H51B/ 1 2.934562 1*1*1

H53/1 7.112060 1*1*1
H56/1 6.752744 1*1*1
H57/1 6.887306 1*1*1
COUPLING CONSTANTS(HZ):
J64_65 23361 JH2
J66_67 34319 JH7
J68_69 82611 JHI2
J68_70 2.1671  JHI2
J69_70 0.0166 JHI13
J77_78 0.5632  JH29
J78_79 1.9340 JH30
J80_81 0.5591  JH33
J80_82 22472  JH33
J81_82 8.2358 JH36
J87_88 0.0022  J H49
J88_89 32159 JH50
J88_90 4.7611  JHS0

J89_90 -17.3652 JHS51AHSIB

J91_92 0.3464 JHS53
J91_93 2.0125 JHS3
J92_93 8.1644  JH56

CONTROL PARAMETERS:

STAT=Y
STAT=Y
STAT=Y
STAT=Y
STAT=Y
STAT=Y
STAT=Y
STAT=Y
STAT=Y
STAT=Y
STAT=Y
STAT=Y
STAT=Y
STAT=Y
STAT=Y
STAT=Y
STAT=Y
STAT=Y
STAT=Y

STAT=Y
STAT=Y
STAT=Y

POPULATION(Y)=  1.00000

PRED= 5.979 RANGE= 0.169 WIDTH(Y)= 1.232 RESP(Y)= 1.0000 HSQC= C2
PRED= 6.073 RANGE= 0.209 WIDTH(Y)= 1.362 RESP(Y)= 1.0000 HSQC= C6
PRED= 3.489 RANGE= 0.999 WIDTH(Y)= 1.698 RESP(Y)= 1.0000 HSQC= C7
PRED= 3.267 RANGE= 0.519 WIDTH(Y)= 1.305 RESP(Y)= 1.0000 HSQC= C8
PRED= 7.238 RANGE= 0.209 WIDTH(Y)= 1.220 RESP(Y)= 1.0000 HSQC= C12
PRED= 6.798 RANGE= 0.189 WIDTH(Y)= 1.475 RESP(Y)= 1.0000 HSQC= C13
PRED= 6.872 RANGE= 0.386 WIDTH(Y)= 1.364 RESP(Y)= 1.0000 HSQC= C16
PRED= 5.851 RANGE= 0.366 WIDTH(Y)= 1.419 RESP(Y)= 1.0000 HSQC= C26
PRED= 5.846 RANGE= 0.379 WIDTH(Y)= 2.079 RESP(Y)= 1.0000 HSQC= C29
PRED= 4.173 RANGE= 0.556 WIDTH(Y)= 2.177 RESP(Y)= 1.0000 HSQC= C30
PRED= 2.842 RANGE= 1.289 WIDTH(Y)= 2.974 RESP(Y)= 1.0000 HSQC= C31
PRED= 6.776 RANGE= 0.279 WIDTH(Y)= 1.608 RESP(Y)= 1.0000 HSQC= C33
PRED= 6.726 RANGE= 0.159 WIDTH(Y)= 1.816 RESP(Y)= 1.0000 HSQC= C36
PRED= 7.242 RANGE= 0.549 WIDTH(Y)= 1.372 RESP(Y)= 1.0000 HSQC= C37
PRED= 5.966 RANGE= 0.598 WIDTH(Y)= 1.698 RESP(Y)= 1.0000 HSQC= C46
PRED= 4.657 RANGE= 0.339 WIDTH(Y)= 2.735 RESP(Y)= 1.0000 HSQC= C49
PRED= 3.972 RANGE= 0.289 WIDTH(Y)= 3.466 RESP(Y)= 1.0000 HSQC= C50
PRED= 2.696 RANGE= 0.179 WIDTH(Y)= 3.036 RESP(Y)= 1.0000 HSQC= C51
PRED= 2.768 RANGE= 0.199 WIDTH(Y)= 2.498 RESP(Y)= 1.0000 HSQC= C51
PRED-= 6.635 RANGE= 0.508 WIDTH(Y)= 1.623 RESP(Y)= 1.0000 HSQC= C53
PRED= 6.666 RANGE= 0.669 WIDTH(Y)= 1.012 RESP(Y)= 1.0000 HSQC= C56
PRED= 7.072 RANGE= 0.399 WIDTH(Y)= 1.718 RESP(Y)= 1.0000 HSQC= C57

H6 STAT=Y PRED=2.230 RANGE=0.890
H8 STAT=Y PRED=3.670 RANGE=2.800
H13 STAT=Y PRED= 8.260 RANGE=0.500
H16 STAT=Y PRED=2.030 RANGE=0.800
H16 STAT=Y PRED=0.430 RANGE=0.320
H30 STAT=Y PRED=1.060 RANGE=2.000
H31 STAT=Y PRED=1.590 RANGE=2.200
H36 STAT=Y PRED=0.430 RANGE=0.320
H37 STAT=Y PRED=2.030 RANGE=0.800
H37 STAT=Y PRED=8.260 RANGE=0.500
H50 STAT=Y PRED=1.140 RANGE=2.200
H51A  STAT=Y PRED=2.010 RANGE=2.200
H51B  STAT=Y PRED=4.410 RANGE=2.800

STAT=Y PRED=-14.870 RANGE= 1.280

H56 STAT=Y PRED=0.430 RANGE=0.320
H57 STAT=Y PRED=2.030 RANGE=0.800
H57 STAT=Y PRED=8.260 RANGE= 0.500

Solvent=none (def. 99% enriched)

1.000 = Concentration (vol%, def=1.0%)
0.00100000 = Minimum line-intensity
0.00100000 = Diagonalization criterium (not in use)

899.93600000 = FIELD(1H,MHz), used to transform shifts to ppms
19.92595746 = Left frequency (ppm)
-10.18757262 = Right frequency (ppm)

10.000 = Acquisition time (s, for QMTLS)
0.000 = Line-width (for modes D, P & T, O=use defaults)
0.206760153 = Data-point resolution (Hz)
60.116 = GAUSSIAN (%, 0=use default from INF)

2.109 = Dispersion contribution (%, O=use default from INF)

0.00000000 = Decoupling frequency (for DORES)
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$23. The 'HNMR fingerprint of the mixture of 3 (PERCH .pms file format).

CHEMICAL SHIFTS(PPM):

CTBlmajor 2*SPIN=1 SPECIES=1H
1-H2 /1 5.965076 1*1*1 STAT=Y
1-H6 /1 6.013776 1*1*1 STAT=Y
1-H7 /1 4.147824 1*1*1 STAT=Y
1-H8 /1 3.281785 1*1*1 STAT=Y
1-H12 /1 6.848206 1*1*1 STAT=Y
1-H13 /1 6.823857 1*1*1 STAT=Y
1-H16 /1 7.031613 1*1*1 STAT=Y
1-H26 /1 5.800342 1*1*1 STAT=Y
1-H29 /1 5.705377 1*1*1 STAT=Y
1-H30/1 4.121596 1*1*1 STAT=Y
1-H31/1 4.559281 1*1*1 STAT=Y
1-H33 /1 7316613 1*1*1 STAT=Y
1-H36/1 6.842505 1*1*1 STAT=Y
1-H37/1 7.193167 1*1*1 STAT=Y
1-H46/ 1 6.102988 1*1*1 STAT=Y
1-H49 /1 4.386622 1*1*1 STAT=Y
1-H50 /1 3.861219 1*1*1 STAT=Y
1-HS51A/ 1 2.820501 1*1*1 STAT=Y
1-H51B/ 1 2.846492 1*1*1 STAT=Y
1-H53 /1 6.822558 1*1*1 STAT=Y
1-H56 /1 6.751769 1*1*1 STAT=Y
1-H57 /1 6.728005 1*1*1 STAT=Y

CTBlminor 2*SPIN=1 SPECIES=IH
2-H2 /2 6.022831 1*1*1 STAT=Y
2-H6 /2 6.078179 1*1*1 STAT=Y
2-H7 /2 4453612 1*1*1 STAT=Y
2-H8 /2 4.095498 1*1*1 STAT=Y
2-HI12/2 7.038228 1*1*1 STAT=Y
2-H13/2 6.819431 1*1*1 STAT=Y
2-H16/2 7.163894 1*1*1 STAT=Y
2-H26 /2 6.108187 1*1*1 STAT=Y
2-H29/2 5257002 1*1*1 STAT=Y
2-H30/2 3.943025 1*1*1 STAT=Y
2-H31/2 4.676636 1*1*1 STAT=Y
2-H33/2 7.091426 1*1*1 STAT=Y
2-H36/2 6.782072 1*1*1 STAT=Y
2-H37/2 6.928103 1*1*1 STAT=Y
2-H46 /2 5.905540 1*1*1 STAT=Y
2-H49 /2 4.964448 1*1*1 STAT=Y
2-H50/2 4.271833 1*1*1 STAT=Y
2-H51A/2 2796131 1*1*1 STAT=Y
2-H51B/2 2.934165 1*1*1 STAT=Y
2-HS53/2 7.112068 1*1*1 STAT=Y
2-H56/2 6.752720 1*1*1 STAT=Y
2-H57/2 6.887189 1*1*1 STAT=Y

COUPLING CONSTANTS(HZ):
J164_65 23393 J1-H2 1-Hé6
J166_67 3.4327 J1-H7 1-HS8
J168_69 8.2689 JI1-HI2 1-H13
J168_70 2.1735 J1-HI12 1-H16
J169_70 0.0037 J1-H13 1-H16
J177_78 0.7847  J1-H29 1-H30
J178_79 1.9396  J1-H30 1-H31
J180_81 0.0002  J1-H33 1-H36
J180_82 2.0838 J1-H33 1-H37
J181_82 8.1893  J1-H36 1-H37
J187_88 0.0994  J1-H49 1-H50
J188_89 1.9229  J1-H50 1-H5IA
J188_90 4.8605 J1-H50 1-HS1B
JI189 90  -17.3564 J 1-HS51A 1-H51B
J191_92 0.0266  J1-H53 1-H56
J191_93 2.0260 J1-H53 1-H57
J192_93 8.1594  J1-H56 1-H57
J264_65 23361 J2-H2 2-Hé6
J266_67 34319 J2-H7 2-H8
J268_69 82611 J2-H12 2-HI3
J268_70 2.1671  J2-HI12 2-H16
J269_70 0.0166 J2-HI13 2-H16
1277_78 0.5632  J2-H29 2-H30
J278_79 1.9340  J2-H30 2-H3l
J280_81 0.5591  J2-H33 2-H36

POPULATION(Y)=  0.77669

PRED= 5.979 RANGE= 0.169 WIDTH(Y)= 1.270 RESP(Y)= 1.0000 HSQC= C2
PRED= 6.073 RANGE= 0.209 WIDTH(Y)= 1.363 RESP(Y)= 1.0000 HSQC= C6
PRED-= 3.489 RANGE= 0.999 WIDTH(Y)= 1.733 RESP(Y)= 1.0000 HSQC= C7
PRED= 3.267 RANGE= 0.519 WIDTH(Y)= 1.422 RESP(Y)= 1.0000 HSQC= C8
PRED=7.238 RANGE= 0.209 WIDTH(Y)= 1.283 RESP(Y)= 1.0000 HSQC= C12
PRED-= 6.798 RANGE= 0.189 WIDTH(Y)= 1.499 RESP(Y)= 1.0000 HSQC= C13
PRED-= 6.872 RANGE= 0.386 WIDTH(Y)= 1.325 RESP(Y)= 1.0000 HSQC= C16
PRED= 5.851 RANGE= 0.366 WIDTH(Y)= 1.452 RESP(Y)= 1.0000 HSQC= C26
PRED-= 5.846 RANGE= 0.379 WIDTH(Y)= 1.842 RESP(Y)= 1.0000 HSQC= C29
PRED-= 4.173 RANGE= 0.556 WIDTH(Y)= 2.348 RESP(Y)= 1.0000 HSQC= C30
PRED= 2.842 RANGE= 1.289 WIDTH(Y)= 2.257 RESP(Y)= 1.0000 HSQC= C31
PRED-= 6.776 RANGE= 0.279 WIDTH(Y)= 1.723 RESP(Y)= 1.0000 HSQC= C33
PRED-= 6.726 RANGE= 0.159 WIDTH(Y)= 1.444 RESP(Y)= 1.0000 HSQC= C36
PRED= 7.242 RANGE= 0.549 WIDTH(Y)= 1.956 RESP(Y)= 1.0000 HSQC= C37
PRED-= 5.966 RANGE= 0.598 WIDTH(Y)= 1.706 RESP(Y)= 1.0000 HSQC= C46
PRED-= 4.657 RANGE= 0.339 WIDTH(Y)= 2.701 RESP(Y)= 1.0000 HSQC= C49
PRED=3.972 RANGE= 0.289 WIDTH(Y)= 2.631 RESP(Y)= 1.0000 HSQC= C50
PRED-= 2.696 RANGE= 0.179 WIDTH(Y)= 3.114 RESP(Y)= 1.0000 HSQC= C51
PRED= 2.768 RANGE= 0.199 WIDTH(Y)= 2.739 RESP(Y)= 1.0000 HSQC= C51
PRED= 6.635 RANGE= 0.508 WIDTH(Y)= 1.628 RESP(Y)= 1.0000 HSQC= C53
PRED-= 6.666 RANGE= 0.669 WIDTH(Y)= 1.216 RESP(Y)= 1.0000 HSQC= C56
PRED= 7.072 RANGE= 0.399 WIDTH(Y)= 1.835 RESP(Y)= 1.0000 HSQC= C57

POPULATION(Y)=  0.22331

PRED=5.979 RANGE= 0.169 WIDTH(Y)= 1.305 RESP(Y)= 1.0000 HSQC= C2
PRED-= 6.073 RANGE= 0.209 WIDTH(Y)= 1.364 RESP(Y)= 1.0000 HSQC= C6
PRED= 3.489 RANGE= 0.999 WIDTH(Y)= 2.234 RESP(Y)= 1.0000 HSQC= C7
PRED=3.267 RANGE= 0.519 WIDTH(Y)= 1.980 RESP(Y)= 1.0000 HSQC= C8
PRED-= 7.238 RANGE= 0.209 WIDTH(Y)= 1.860 RESP(Y)= 1.0000 HSQC= C12
PRED= 6.798 RANGE= 0.189 WIDTH(Y)= 2.932 RESP(Y)= 1.0000 HSQC= C13
PRED= 6.872 RANGE= 0.386 WIDTH(Y)= 1.847 RESP(Y)= 1.0000 HSQC= C16
PRED-= 5.851 RANGE= 0.366 WIDTH(Y)= 1.256 RESP(Y)= 1.0000 HSQC= C26
PRED= 5.846 RANGE= 0.379 WIDTH(Y)= 2.770 RESP(Y)= 1.0000 HSQC= C29
PRED=4.173 RANGE= 0.556 WIDTH(Y)= 2.380 RESP(Y)= 1.0000 HSQC= C30
PRED-= 2.842 RANGE= 1.289 WIDTH(Y)= 2.672 RESP(Y)= 1.0000 HSQC= C31
PRED= 6.776 RANGE=0.279 WIDTH(Y)= 1.956 RESP(Y)= 1.0000 HSQC= C33
PRED= 6.726 RANGE= 0.159 WIDTH(Y)= 1.835 RESP(Y)= 1.0000 HSQC= C36
PRED= 7.242 RANGE= 0.549 WIDTH(Y)= 2.114 RESP(Y)= 1.0000 HSQC= C37
PRED= 5.966 RANGE= 0.598 WIDTH(Y)= 1.787 RESP(Y)= 1.0000 HSQC= C46
PRED= 4.657 RANGE= 0.339 WIDTH(Y)= 3.368 RESP(Y)= 1.0000 HSQC= C49
PRED-= 3.972 RANGE= 0.289 WIDTH(Y)= 3.101 RESP(Y)= 1.0000 HSQC= C50
PRED-= 2.696 RANGE= 0.179 WIDTH(Y)= 3.287 RESP(Y)= 1.0000 HSQC= C51
PRED=2.768 RANGE=0.199 WIDTH(Y)= 2.746 RESP(Y)= 1.0000 HSQC= C51
PRED-= 6.635 RANGE= 0.508 WIDTH(Y)= 2.170 RESP(Y)= 1.0000 HSQC= C53
PRED= 6.666 RANGE= 0.669 WIDTH(Y)= 1.488 RESP(Y)= 1.0000 HSQC= C56
PRED=7.072 RANGE= 0.399 WIDTH(Y)= 2.265 RESP(Y)= 1.0000 HSQC= C57

STAT=N PRED=2.230 RANGE= 0.890
STAT=N PRED=3.670 RANGE= 2.800
STAT=N PRED= 8.260 RANGE= 0.500
STAT=N PRED=2.030 RANGE= 0.800
STAT=N PRED=0.430 RANGE= 0.320
STAT=N PRED=1.060 RANGE= 2.000
STAT=N PRED= 1.590 RANGE= 2.200
STAT=N PRED=0.430 RANGE= 0.320
STAT=N PRED=2.030 RANGE= 0.800
STAT=N PRED=8.260 RANGE= 0.500
STAT=N PRED= 1.140 RANGE=2.200
STAT=N PRED=2.010 RANGE=2.200
STAT=N PRED=4.410 RANGE=2.800
STAT=N PRED=-14.870 RANGE=1.280
STAT=N PRED=0.430 RANGE= 0.320
STAT=N PRED=2.030 RANGE= 0.800
STAT=N PRED=8.260 RANGE= 0.500
STAT=N PRED=2.230 RANGE= 0.890
STAT=N PRED=3.670 RANGE= 2.800
STAT=N PRED=8.260 RANGE= 0.500
STAT=N PRED=2.030 RANGE= 0.800
STAT=N PRED=0.430 RANGE= 0.320
STAT=N PRED=1.060 RANGE= 2.000
STAT=N PRED= 1.590 RANGE= 2.200
STAT=N PRED=0.430 RANGE= 0.320
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PRED= 2.030 RANGE= 0.800
PRED= 8.260 RANGE= 0.500
PRED= 1.140 RANGE= 2.200
PRED=2.010 RANGE= 2.200
PRED= 4.410 RANGE= 2.800
PRED= -14.870 RANGE= 1.280
PRED= 0.430 RANGE= 0.320
PRED= 2.030 RANGE= 0.800
PRED= 8.260 RANGE= 0.500

J280_82 22472 J2-H33 2-H37 STAT=N
J281_82 8.2358  J2-H36 2-H37 STAT=N
J287 88 0.0022  J2-H49 2-H50 STAT=N
J288_89 32159  J2-H50 2-HSIA  STAT=N
J288 90 4.7611 J2-H50 2-HSIB  STAT=N
J289 90  -17.3652  J2-H51A2-H51B  STAT=N
J291 92 0.3464  J2-H53 2-HS6 STAT=N
J291 93 2.0125 J2-H53 2-HS7 STAT=N
J292 93 8.1644  J2-H56 2-H57 STAT=N
CONTROL PARAMETERS:
Solvent= none (def. 99% enriched)
1.000 = Concentration (vol%, def=1.0%)
0.00100000 = Minimum line-intensity
0.00100000 = Diagonalization criterium (not in use)
899.93600000 = FIELD(1H,MHz), used to transform shifts to ppms
19.92595689 =  Left frequency (ppm)
-10.18757232 = Right frequency (ppm)
10.000 = Acquisition time (s, for QMTLS)
0.000 = Line-width (for modes D, P & T, O=use defaults)
0.206760153 = Data-point resolution (Hz)
31.203 = GAUSSIAN (%, O=use default from INF)
-0.921 = Dispersion contribution (%, O=use default from INF)
0.00000000 = Decoupling frequency (for DORES)
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$24. The CD spectra of compounds 1-3.

60

Wavelength (nm)
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$25. 'H Comparison of NMR spectra showing that deuterium exchange reaction occurred in 2.

L2
-'Jk‘;,.__/;__ OH
OH

WA j\ —1

VY L
i 5110 6.05 6.00 5.95 5~l9!l ad
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MeOD, 298K, 900 MHz, stored in MeOD (- 20 °C) for 50 days
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§26. Calibration of the NMR acquisition temperature.

O VT-Calibration_800 MHz

Actual temp. (K)

350
340
330
320
310
300
290
280
270
260

250

170 pl, 3 mm tube

(with non-deuterated solvents)

F6

~

exp. No. Solvent Set Temp (K) peak 1 (ppm) peak 2 (ppm) | Distance (ppm) | Actual Temp (K)

1 ethylene glycol 330 4.022 2.799 1.223] 342.53
2 ethylene glycol 320 4.521 3.172 1.349 329.89
3 ethylene glycol 310 4.640 3.160 1.480 316.75
4 methanol 298 5.051 3.505 1.546 300.49
5 methanol 288 5.173 3.498 1.675 286.79
6 methanol 278 4.875 3.073 1.802 272.53
7 methanol 268 5.312 3.407 1.905 260.39
8 methanol 255 5.436 3.410 2.026] 245.49

255 K \ A

268 K L k

y=1.316x-91.716 ®
R2=0.9992 .~
P 278K | ﬂ
o’
288 K fL
g N
o

& 298 K k

310 K J

~® JL k

s
320K N
250 270 290 310 330 350
Set temp. (K) 330K I A
w8 >I./ 5'.6 5‘.5 54 5‘43 5',2 51 blc 4‘.9 4.8 4.7 4'.6 «‘vv.:, 4.4 4'.3 «i'.l 4.1 ‘ll(} 3'.9 3‘8 3.2 3'.6 3‘.5 34 3’.3 3'.2 31 3'.0 2'.9 2‘.8 2.7

1 (ppm)
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$27.

Calculation of the purity of 1 by gHNMR using the 100% method.

Composition

Weight%

Major

71.80

Minor 1

21.67

Minor 2
Acetic acid
Acetonitrile
Formic acid

0.92
0.02
0.24
5.35

2
-
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=
[J]
"]
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© =
3 | S, 5
L | B g S
— (=
5 s o s
o
© 2 + Nl
- N 3
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8 c No N = °
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8.6 8.4 74 72 7.0 6.8 6.664 6.2 60 58 56 54 52 50 48 46 44 42 40 38 3.6 34 3.2 3.0 28 26 24 2.0 1.t

f1 (ppm)
Cleanest integrals used for quantitation are labeled. The signals for H-6s and H-8s of the A rings are excluded from the
calculation because of the H-D exchange reaction.

nint, - MW, B - Result :l'h;]:n:;;:y of the Compound 1 sample minor 1 minor 2 acetic acid acetonitrie formic acid Impurity 6
t t is 71.
P%] = +100
) = S W+ Te(nint, - MW,)
C - Impurities |Read the amounts of impurities ---> 2167 092 002 024 535
} STEP 1 Acquire & Process the qHNMR spectrum
‘\ STEPS 2 & 3 Integration & Selection of Purest Integral Purest Integral All Other Integrals (Int)
Parameter Variable or /ndex Value Int# 1 = Int, nt#2 I#3 Ine#d  In#5S 6 #7  Ité8  It#9 bt#10 lnt# 11 ke#12 ke 13 v
Target Analyte ¢ Compound 1 397 Slopm) 193 202 25 s 13 55 a0 au 53 56 as
Molecular Weight MW, 1150.24 100.00 Int 185 2815 14138 071 12105 183 3553 9538 10054 2179 18457
Total Number of Protons Giving Rise to Analytes Integralis) n, 16 1 n 3 3 ) 1 1 1 1 1 1 9 1
Normalized Integral Value for 1H Int, 99.18 Note lsave YELLOW fields blank for unused values: do
| STEP 4 Assign Integrals to Analyte It#2 Int#3 Int*4 Int#S Int# 6 Inté7 Int¥ 8 Int¥ 9 Int¥ 10 Int¥ 11 Int¥ 12 Int# 13 Ini
Target Analyte (T) Integral per 1H 100,00 100.00 100. 100.00 10054
Cakculated Purity P 7180 Note leave YELLOW fakds blank for unused values: do
| STEPS Assign All Integrals to All Species S(ppm) 183 202 257 528 302 559 401 444 534 569 852
Int 185 2815 14138 071 12105 183 3553 9538 10054 2179 18457
1=imp1 Wi 3 4 T1 2 T 2 1 T T 1 H
| 2=Imp2 etc
| STEPS 6/7/8 Identify and Assign All Impurities Step 6: Step 7:  Break Down All Integrals into Subintergrals by Impurity
Name & Determine Their MW Step 8:  Assign # Protons from Each Impurity to Each Signal to Determine Total # of Protons of
|Impurities S(ppm) 193 202 257 528 302 559 401 444 534 569 852
Int 185 2815 14138 071 12105 183 3553 9538 10054 2179 18457
Breakdwn Diff Check-> 000 000 000 000 000 000 000 000 000 000 000 000 C
|Impurity #1 Imp? minor 1 Integral Imp# 1 Int.yy 4138 2108 3553 2179
Molecular Weight MWongy 1150.24 #of Protons n, 1 1 1 1
Normalized Integral Value for 1H Inty 2994 Integral per 1H--> 4138 2105 3553 2179
| Calculated Impurity Content 21.67
Impurity #2 Imp2 minor 2 Integral Imp# 2 Ity o071 183
Molecular Weight MWorsz 115024 #of Protons n; 1 1
Normalized Integral Value for 1H Int, 127 Integral per 1H--> 071 183
| Calculated Impurity Content 0.92
Impurity #3 Imp3 acetic acid  Integral Imp# 3 Int. 185
Molecular Weight MWorga 6005 #of Protons n, 3
Normalzed Integral Value for 1H Inty 062 Integral per 1H--> 062
Calculated Impurity Content 0.02
Impurity #4 Imps acetonitrile  Integral Imp# 4 Int. 2818
Molecular Weight MWie 4105 #of Protons n, 3
Normalzed Integral Value for 1H Inte 938 Integral per 1H--> 938
Calculated Impurity Content 0.24
Impurity #5 Imp§ formic acid  Integral Imp# S Int,,, 18457
Molecular Weight MWy 4603 #of Protons n. 1
Normalized Integral Value for 1H Int, 18457 Integral per 1H--> 18457
Calculated Impurity Content 535

Spreadsheet Calculations for gHNMR Analysis GF Pauli et al., J. Med. Chem. 2014, 57, 22, 9220-9231
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$28.

Calculation of the purity of 2 by gHNMR using the 100% method.

Composition Weight%
Major 69.40
Minor 19.18
Ethanol 0.05
Grease 0.08
Acetonitrile 11.30
o
5
o ]
S = g
g 4 <
S
(34}
S
— 3 e
5 3 &
s 6| £
w
o 1P
e s " mopPlgus @3 o3 z D o
ol ? — © e ) B s = S 4 > o X =
. I 7.0 ' 6.|5 I 64|0 ik ?5 R %0 - &4.’3‘) LR “QON‘&;’ = gS o = 3.|0 ' 2.I5 ' ;-(’) I 1.IS = = L|0

7.5

Cleanest integrals used for quantitation are labeled. The signals for H-6s and H-8s of the A rings are excluded from the
calculation because of the H-D exchange reaction.

P %)= nint, - MW, 100 B - Result 2‘;;"3:;;2;@"'”“ 2 minor 1 ethanol grease acetonitrile Impurity 5 Impurity 6 Impurity 7 Impurity {
nint, - MW, + Y (nint, - MW,))
C - Impurities |Read the amounts of impurities ---> 1918 005 008 1130
STEP 1 Acquire & Process the gHNMR spectrum
STEPS 2 & 3 I ion & Sel of Purest Integral Purest Integral All Other Integrals (Int)
Parameter Variable or /ndex Value Int# 1 = Int, It#2  Int#3  Int#4 Int#5  IntR6 Int¢7 Int#8 Int#9 Int¥ 10 Int# 11 Int# 12 Int# 13 Int# 14 Int# 15 Int# 16 Intd
Target Analyte Nt Compound 2 363 S(ppm) 110 130 199 313 329 353 30 393 39 am a2 438 443 448 a7s
Molecular Weight MW, 115225 100.00 Int 492 1819 130158 1860 8483 2828 3996 2025 2130 31925 8557 8426 8715 2906 11652
Total Number of Protons Giving Rise to Analytes Integral(s) n, 51 1 n 3 30 3 1 1 1 1 1 1 3 1 1 1 1 1
Normalized Integral Value for 1H Int, 9496 Note: leave YELLOW fields blank for unused values; do not use zero!
STEP 4 Assign Integrals to Analyte Int*2  Int#*3 Int¥4 Int*5 Int¥6 Int*7 Int*8 Int* 9 Int#* 10 Int# 11 Int* 12 Int* 13 Int# 14 Int* 15 Int# 16 Ints
Target Analyte (T) Integral per 1H 100.00 100.00 . 10642 8557 8426 8715 11652
Calculated Purity P 69.40 Note: leave YELLOW fields blank for unused values; do not use zero!
STEP 5 Assign All Integrals to All Species Slpm) 11 13 199 313 329 353 39 393 396 409 424 438 443 448 475
Int 492 1819 130158 186 8483 2828 3996 2025 213 31925 8557 8426 8715 2906 11652
d=lwpt, Assign 2 3 4 1 T 1 1 1 1 T T 3 T 1 T
2=Imp2 etc
STEPS 6/7/8 Identify and Assign All Impurities Step 6: Step 7:  Break Down All Integrals into Subintergrals by Impurity
Name & Determine Their MW Step 8:  Assign # Protons from Each Impurity to Each Signal to Determine Total # of Protons of Each Impurity
Impurities Sppm) 11 13 199 313 329 353 39 393 396 409 424 438 443 448 475
Int 492 1819 137457 186 8483 2828 3996 2025 213 31925 8557 8426 8715 2906 11652
Breakdwn Diff Check-> 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 O
Impurity #1 1 imp1 minor 1 Integral Imp# 1 Int..., 186 2828 3996 2025 213 2906
Molecular Weight MWy 115225 #of Protons n, 1 1 1 1 1 1
Normalized Integral Value for 1H Int, 2624 Integral per 1H--> 1860 2828 3996 2025 2130 2906
Calculated Impurity Content 1918
Impurity #2 1 Imp2 ethanol  Integral Imp# 2 Int..,, 492
Molecular Weight MWere 4607 #of Protons n, 3
Normalized Integral Value for 1H Int; 164 Integral per 1H--> 164
Calculated Impurity Content 0.05
Impurity #3 1 Imp3 grease Integral Imp# 3 Int... 1819
Molecular Weight MWers 20000 #of Protons n; 30
Normalized Integral Value for 1H Int, 061 Integral per 1H--> 061
Calculated Impurity Content 0.08
Impurity #4 I Impé acetonitrile  Integral Imp# 4 Int.,, 1301.58
Molecular Weight MW 4105 #of Protons n, 3
Normalized Integral Value for 1H Int, 43386 Integral per 1H--> 43386
130

Calculated Impurity Content

Spreadsheet Calculations for gHNMR Analysis GF Pauli et al., J. Med. Chem. 2014, 57, 22, 9220-9231
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$29.

Calculation of the purity of 3 by gHNMR using the 100% method.

Composition Weight%
Major 70.32
Minor 20.01

Formic acid

9.37

Acetonitrile

0.32

2
o 2
S =
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Cleanest integrals used for quantitation are labeled. The signals for H-6s and H-8s of the A rings are excluded from the
calculation because of the H-D exchange reaction.

The Purity of the Compound 3

= . minor 1 acetonitrile formic acid Impurity 4 Impurity 5 Im
P%] = nint, - MW, 100 B - Result sample is 70.32% i itri ic aci purity purity
| nint, - MW, + T¥(nint, - MW,)
C - Impurities |Read the amounts of impurities ---> 2001 032 937
| STEP1 Acquire & Process the gHNMR spectrum
.\ STEPS 2 & 3 Integration & Selection of Purest Integral Purest Integral All Other Integrals (Int)
; Parameter Variable or /ndex Value Int# 1 = Int, Int#$2 Int#3 Int¥4 Int#¥5 Int¥6 Int¥7 Int¥8 Int¥9 Int¥ 10 Int# 11 Int# 1
| Target Analyte Nt Compound 3 386 S(ppm) 199 394 409 412 415 az7 445 456 468 835
| Molecular Weight MW, 864.19 100.00 Int 2817 2852 2698 9178 9681 2792 2759 10048 2740 24259
Total Number of Protons Giving Rise to Analytes Integral(s) n. 13 1 n 3 1 1 1 1 1 1 1 1 1
Normalized Integral Value for 1H Int, 97.27 Note: leave YELLOW fields blank for unused values; do not use zero!
| STEP 4 Assign Integrals to Analyte Int¥2 Int¥3 Int¥4 Int¥5 Int¥6 Int¥7 Int#8 Int¥ 9 Int# 10 Int* 11 Int# 1
|Target Analyte (T) Integral per 1H 100.00 100.00 9178 9681 10048
| Calculated Purity P 7032 Note: leave YELLOW fields blank for unused values; do not use zero!
] STEP 5 Assign All Integrals to All Species S(pem) 199 394 409 412 415 427 445 456 468 835
| Int 2817 2852 2698 9178 9681 2792 2759 10048 274 24259
1=Impl  psign 2 1 1 T T 1 1 T 1 3
| 2=Imp2 etc.
| STEPS 6/7/8 Identify and Assign All Impurities Step 6: Step 7:  Break Down All Integrals into Subintergrals by Impurity
| Name & Determine Their MW Step 8: Assign # Protons from Each Impurity to Each Signal to Determine Total # o
: Impurities S(ppm) 199 394 409 412 415 427 445 456 468 835
Int 2817 2852 2698 9178 9681 2792 2759 10048 274 24259
| Breakdwn Diff Check-> 000 0.00 000 0.00 0.00 000 000 0.00 000 0.00 000
:Impurity # 1 Imp1 minor 1 Integral Imp# 1 Int., 2852 2698 2792 2759 274
Molecular Weight MW,.ch 864.19 #of Protons n, il 1 1 1 1
| Normalized Integral Value for 1H Int, 27.68 Integral per 1H--> 2852 2698 2792 2759 2740
| Calculated Impurity Content 20.01
‘Impurity #2 1 Imp2 acetonitrile  Integral Imp# 2 Int.,,, 2817
Molecular Weight MW,z 41.05 #of Protons n, 3
Normalized Integral Value for 1H Int; 939 Integral per 1H--> 939
| Calculated Impurity Content 0.32
:Impurity #3 1 Imp3 formic acid  Integral Imp# 3 Int..,, 24259
Molecular Weight MW,0s 46.03 #of Protons n, 1
Normalized Integral Value for 1H Int, 24259 Integral per 1H--> 24259
Calculated Impurity Content 9.37
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