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1. NMR spectra
'"H NMR: Compound 3a
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3C NMR: Compound 3b
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3C NMR: Compound (S)-4a
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3C NMR: Compound S2
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'"H NMR: Compound (S)-4b
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'"H NMR: Compound S3
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'"H NMR: Compound 4d
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Comant Parameter file, TOPSPINVer
- bata_Format 10 coMprEx
= Dim_Size 32768
bimTitle = 1n
Dim Units tppm]
bimensions = X
Spectrometer = BRUKER_DIX_NUR
Field Strength = 9.39793489(T] (400 [MHz])
- X_pomain 1
31 Xrreq = 400.13247097 iz
XFreq Flip = TRUE
X_Offset 2.47096654 [kHz]
Xpoints 32768
X prescans 1
X Sweep 8.01282051 [Kkiz]
Scans M
B
v " Temp_Get 293.1744[K]
- Filter_Factor 2496
=z 3
=]
<
S S (3
s 8
2] = =
“ |
=]
&
=]
e
g
g OH
z b
2
£o NP

T T T T T T T T t-Bu =

T T
9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0
X : parts per Million : 1H

'"H NMR: Compound 10

= 101019_738-3. jdf
= user
a non
s = cocL3
= 15-APR-2019 19:19:53
= 1p compLEX
< = 32768
S -
S =1
@ [ppm]
=x
Spectrometer = ALICE_NMR
X_Domain -
Crroq = 399.7842939 [Miz]
X offset -
X_Points 32768
X_prescans =1
X_sweep 7.99360498 [kHz]
cans =4
Relaxation_Delay = 2.90100002
Recvr_Gain =19
Temp_Get = 25.39999962[dC]
=
=B a
] <
= o (=
a3
B afei
g g
2
S+
S
o
8
=
g
-]
5 (S
)
g
T T

T T T
9.0 8.0 7.0 6.0 50 4.0

- 1.0 0
AN
. N\ PANMVINSS t-Bu
§EZinssgEel  FRERED 533385538228
X:pa\ns}:rerMillio;:hlﬁPPPFFFFFP nnnnn ot i

S12



3C NMR: Compound 10

E Filename 101019_5-738-2. 3df
Author user
Experiment
2 olvent. cpcL3
s Revision Time 15-APR-2019 19:21:56
Data_Format 1D compLEX
S Dim Size = 32768
23 Dim Title 13¢
- Dim Units tppn]
Dimensions =
2 Spectrometer ALICE_ MR
EE
- X_Domain =13
X Freq 100.53550153 [Miz]
2 X_Offset o[Hz]
=4 X_Points 32768
- X_prescans 1
- X_sweep 27.10026953 [kHz]
=1 scans 240
S
1.79100001
=13 26.60000038 [dC]
S
&
=
=
2
=
=23
2
=
=
3
2
23
b
o
8
=
g
]
2
5
2
&
T T T T T T T T T T T T T T T T T T T
180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0 0 X
S¥ELTER S8% g 23323
SIZZESRLES S8% RN =R Bo B}
dogo o %y S 4 dggan
Sa823884 EREE g ERSRa
X : parts per Million : 13C
1 .
H NMR: Compound S5
] Filename Kkbs#1-096 C re 10 1-2.jdf
a Author Foc
< Experiment 2930
o Sample_1d Parameter file, TOPSPINVer
Solvent CHLOROFORM-D
Revision_Time = 15-FEB-2019 18:33:26
Comment: = Parameter file, TOPSPINVer
P Data Format = 1D COMPLEX
- Dim _Size = 32768
Dim_Title 1
Dim Units = [ppm)
Dimensions = X
Spectrometer = BRUKER DMX_NMR
Field Strength = 7.0492145[T] (300 [MHz])
X Domain 1
X_Freq 300.13185343 [MHz]
2] X_Freq Flip TRUE
= X_offset 1.85342561 [kHz]
X_Points = 32768
X prescans =2
X_sweep = 6.18811881 [kHz]
Scans -8
Temp_Ge = 292.96[K]
Filter Factor = 3232
=] -
i 2
of [ [5
=1 | |
N ‘ 2 ~
- E
K {
I ) J
<
=z o n S N ——
3
g
2 OH
e
T T T T T T T T
9.0 8.0 7.0 6.0 5.0 40 1.0 0 Ph N
NS A S
nremEILEmTeNS mS Sz
FRAZAZZALAEE]Z S L33
B A i
X : parts per Million : 1H

S13



'"H NMR: Compound 11

Filenane Kbs#1-100 racemi_10 1-2.3df
= 2 Author roc
i “ Experiment 2930
- Sample_Id = Parameter file, TOPSPINVer
Solvent = CHLOROFORM-D
Revision_Time = 19-FEB-2019 10:18:53
B
—_ C nt Parameter file, TOPSPINVer
= { bata_Format = 10 CoMPLEX
q Dim Size 32768
pim Title 1
S Dim Units tppm]
EE| Dimensions x
o Spectrometer = BRUKER_DIX_NUR
B fj 3 Field Strength = 9.39793483(1] (400(MHz])
P { X_Domain 1
&3 X Freq 400.13247097 (MHz]
XFreqFlip = TRUE
X_offset. 2.47096654 [kHz]
Xpoints 32768
=] oo - X prescans 1
g Hgi z E oo 2 5 o1202051 ue)
s Scans -4

296.7286[K]
496

\ -

=
e
e
o
~<2]
g-
g
2
Eo OH
9‘( X‘ 0 ‘(] 4‘0 6
.0 0 7. X
. A Ph ~
mEe_Gm32a =
AEEARREER =
IRAESUSNININILIAIN a
X : parts per Million : 1H
13 .
C NMR: Compound 11
R Filename Kkbs#1-100 13C_10-3.3df
< Author Foc
Experiment 29pg30
Sample_1d Parameter file, TOPSPINVer
Solvent CHLOROFORM-D
Revision Time = 19-FEB-2019 10:23:16
3 Comment: Parameter file, TOPSPINVer
Data_Format 1D CoMPLEX
Dim _Size 32768
Dim_Title 13c
Dim Units {ppn]
Dimensions x
=) Spectrometer = BRUKER DMX_NMR
2]
Field Strength = 9.39793489(T] (400 [MHz])
X_Domain 13¢
oq 100. 62282933 [Mz]
X_Freq Flip TRUE
X offset 10.06080281 [kHz]
2 X Points 32768
© X Prescans 1
X_sweep = 24.03846154 [kiiz]
scans =
Temp_Get. = 298.9204[K]
> Filter Factor = 832
21
2]
<~
<
2]
<]
N
<]
]
2
g
3
ER J J
=)
OH
170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0 0 -10.0
% (AN e Ph =
B &= < I8E% SR
dad i cEga wog
g9d & ERER 252
X : parts per Million : 13C

S14



'"H NMR: Compound 12

Kkbs#2-002 A_10 1-2.3df
. Foc
. S 2930
<& o Parameter file, TOPSPINVer
- CHLOROFORM-D
19-FEB-2019 10:58
o Comment: Parameter file, TOPSPINVer
=4 Data_Format 1D compLEX
- Dim_size 32768
Dim_Title =1
Dim Units {ppm]
< Dimensions = X
=k Spectrometer = BRUKER_DMX_NMR
o 2=
& IS Field Strength = 9.39793489[T] (400 [MHz])
i X Domain 1
=13 X Freq = 400.13247097 [MEz]
> X _Freq Flip TRUE
X offset 2.47096654 [kiz]
X_Points 32768
X_prescans 1
=3 X Sweep 8.01282051 [kiiz]
% Scans .
Temp_Get. 402.3825(K)
Filter Factor = 2496
] -
~ = =
N
S
=3
“
o] J
<~
2]
-
<]
o
~<1
g~
: J{
g
2
E o4
T T T T T T T
9.0 8.0 5.0 4.0 3.0 2.0 1.0 N
—N\ AN A A= Ph
293 Sme Qwem Se-xETooog
292 38 $£%28 885¢5F28r8
axzg Gge £33 SSIEIREEERE
T e en R IR IR T IR I R
X : parts per Million : 1
1 .
H NMR: Compound S9
- Filename Kkbs1-062 C re 10 1-2.jdf
3 Author Foc
=] 'S Experiment 2930
~ B Sample_1d = Parameter file, TOPSPINVer
Solvent CHLOROFORM-D
« Revision Time = 19-FEB-2019 11:17:10
. < 2 s Comment Parameter file, TOPSPINVer
5 g g
) S IS Data_Format 1D comPLEX
Dim _Size 32768
o Dim_Title =1
=N Dim Units [ppm]
Dimensions x
Spectrometer = BRUKER DMX NMR
Field Strength = 7.0492145[T] (300 [MHz])
X_Domain 1
oq = 300.13185343 [MHz]
- X_Freq Flip TRUE
24 X offset = 1.85342561 [kHz]
X Points 32768
X Prescans 2
X_Sweep 6.18811881 [kz]
scans 8
Temp_Get. 292.66[K]
Filter Factor = 3232
<]
<~
<]
-
<]
N
<]
3
E OH
g
2
2
Eo L =
T T T T T T
9.0 8.0 4.0 3.0 2.0 1.0
= = faTyTo-ng <«
= Iz& a22FIgzg g &
= 888 CERETARER <
= EE e cdecaadddd b

X : parts per Million : 1




'"H NMR: Compound 13

Filename Kkbs#1-064 £ront 10 1-2.3df
- Author Foc
<] o Experiment 2930
© e Sample_1d = Parameter file, TOPSPINVer
Solvent = CHLOROFORM-D
Revision_Time = 19-FEB-2019 11:41:48
Comment: Parameter file, TOPSPINVer
Data_Format 1D compLEX
Dim _Size 32768
Dim_Title 1
Dim Units {ppm]
24 Dimensions x
Spectrometer = BRUKER DMX NMR
Field Strength = 7.0492145[T] (300 [MHz])
X Domain 1
3 X_Freq 300.13185343 [MHz]
- X_Freq Flip TRUE
{ 3 = X offset 1.85342561 [kiiz]
o= E X Points 32768
P X_prescans 2
=7 X_Sweep = 6.18811881 [kHz]
Scans =4
‘ Filter Factor = 3232
| L
] [#2 s

2.0

(Thousands)
0
S

OH

AN AN AN | PhMe,siT N

lion :

llion : 1H

X : parts per Mi

3C NMR: Compound 13

=1 Filename Kbs#1-064 racemic 13C_10 1-2
Author Foc

. Experiment. 2gpg30

& Sample_1d Parameter file, TOPSPINVer
Solvent CHLOROFORM-D

o Revision Time = 19-FEB-2019 11:35:32
Comment: Parameter file, TOPSPINVer

E Data_Format 1D COMPLEX

- Dim _Size 32768
Dim_Title 13c

=1 Dim_Units [ppm]

- Dimensions x
Spectrometer = BRUKER DMX NMR

©
Field Strength = 9.39793489[T] (400 [MHz])
" X_Domain 13
- eq 100. 62282933 [MHz]
X_Freq Flip TRUE
<] Xoffsat 10.06080281 [kiz]
= X Points 32768
X prescans 1
X _sweep = 2403846154 [kiiz]
— Scans = 256
a3 Temp_Get. = 299.4976(K]
Filter_Factor = 832
=3
24
S
]
3
=]
S
2]
S
]
S
+]
S
«]
s
o]
s
Z =
g s
g
3
2o
g Wi W OH

2]

T T T T T T T T T T
170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.

|
0 30.0 20.0 10.0 0 -10.0

A

PN A | J\ A PhMe,Si

£3EEEZ8EZE cged g4 B

X : parts per Million : 3¢

516



'"H NMR: Compound (S)-14

(Thousands)

120 13.0 140 150 160 17.0
I I I L I I I

11.0

10.0
I

6.0

4.0

3.0

————————3.09

3.06

—Q.99
0.98

1.00

2.04

1.98

6.28

Filename Kkbs#1-068 C_10 1-2.jdf
Author Foc

Experiment 2930

sample_Td = Parameter file, TOPSPINVer
Solvent = CHLOROFORM-D

19-FEB-2019 16:05:44

Comment: = Parameter file, TOPSPINVer
Data_Format 1D compLEX

Dim_size 32768

Dim_Title 1

Dim Units tppm]

Dimensio x

Spectrometer = BRUKER DMX NMR

Field Strength
X_Domain
X_Freq
X_Freq_Flip
X_Offset.
X_Points
X_Prescans
X_Sweep

Scans

32768
1

Temp_Get.
Filter_Factor

9.39793489(T] (400 [MHz])
18

400.13247097 [MHz]

TRUE

2.47096654 [kHiz]
8.01282051 [kHz]
4

296.2295[K]
496

9.0 8.0 7.0 0 .
= ‘ PhMe,Si
Tecooeog o
§5888% g
PERGHGHGRENS S
X : parts per Million : 1H
13 .
C NMR: Compound ($)-14
=) Filenane kbs#1-095 D 13C_10 1-6.jdf
«3 Author Foc
Experinent =
Sample_Td = Parameter file, TOPSPINVer
- Solvent = CHLOROFORM-D
I Revision Time = 19-FEB-2019 16:14:31
Comment Parameter file, TOPSPINVer
Data_Format 1D coMpLEX
< Dim_Size 32768
=7 Dim_Title 13c
Dim_Units [ppm]
Dimensions x
o Spectrometer = BRUKER DMX NMR
s Field Strength = 7.0492145(T] (300(Miz])
X_Domain = 13¢
eq = 75.4752953 [MHz]
- X Freq Flip TRUE
=3 X oftsat 7.54630085 [Kkiiz]
X Points 32768
X Prescans 2
X_Sweep = 18.02884615 [kHz]
<4 Scans =
%
Temp_Get. = 292.16[K1
Filter Factor = 1109
)
23
=3
°
<
24
<=4
<~
~27
z=
2
a | I } L
E Ll vl "k "
£
T T T T T T T T T T T T T T T T T T T HO H
170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0 0 -10.0 J
[\ AN Ll L PhMe,Si
SxRE2EERSE $ERIC & 8 @
[ SEEem 2 = o
ZIERABEREY NN 234 % = )

X : parts per Million : 13C "~

S17




"H NMR: Compound S13

E Kkbs#1-076 A_10 3-1.3df
=3 » Foc
z < 2930
<4 Parameter file, TOPSPINVer
« CHLOROFORM-D
e 19-FEB-2019 12:11:13
o
24 Comment: Parameter file, TOPSPINVer
N Data_Format 1D compLEX
e % Dim _Size 32768
< 4 Dim mitle Cim
< ' Dim Units tppm]
- Dimensions = X
P Spectrometer = BRUKER DMX NMR
-
N Field Strength = 7.0492145[T] (300 [MHz])
@ o X Domain 1
RE s ¥rrea - 300.13165343 (2]
~3 a X_Freq Flip TRUE
o X offset 1.85342561 [Kkiiz]
| X_Points 32768
o X_prescans 2
=1 X_Sweep 6.18811881 [kHz]
o Scans .
| ©
= & Temp_Get. 291.76[K]
| Filter Factor = 3232
=4
e
ME|
3
“ 3
E
<4
]
=
*3
S
=4
S
24
S
peE|
s
<3
S
|
=
L E!
2c
g~
229
£ L_,._.._. -
Ee o]
T T T T T T T T
10.0 9.0 8. 6.0 5.0 4.0 3.0 20 1.0
oo a Ioarcgomagnn oL -
Thd a4 TSECEERRTE88EREER
seE @ BIETSELLYITSEEICH
ool K deddccccaa————=—==2
X : parts per Million : 1H
1 .
H NMR: Compound 15
Filename Kkbs#2-001 B_10 1-2.3df
g Author Foc
3 Experiment 2930
=) Sample_1d = Parameter file, TOPSPINVer
=3 Solvent CHLOROFORM-D
- Revision Time = 19-FEB-2019 16:26:23
Comment: Parameter file, TOPSPINVer
< Data_Format 1D CoMPLEX
=E Dim _Size 32768
- Dim_Title =1
Dim Units {ppn]
Dimensions x
- Spectrometer = BRUKER DMX NMR
24
Field Strength = 9.39793489(T] (400 [MHz])
. X_Domain 1
22 oq = 400.13247097 [MHz]
- “ X_Freq Flip TRUE
=7 X offset = 2.47096654 [kHz]
i “ X Points 32768
wld X Prescans 1
= [ 2 IS X_sweep 8.01282051 [xHz]
- & a a scans 4
=
Temp_Get. 420.1169(K]
- Filter Factor = 2496
e s =
2] < n
<
21
“
27
<~
<7
-
2]
o
<]
]
2
g
2 I J L
e
S HO
T T T T T T T T T T
9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0
N A AN AN AN | PhMessSi
Q2 TeCur®e2cre S2cnoroma Zena
CRIAECnERExEE EFzegIERY s28¢g
BRARAREQI08202 2RRAFTSS LY Sp=g-4-1
CRR R R R R RS S dddd i FEFT
X : parts per Million : 1H




3C NMR: Compound 15

7 Filenane Kbs#1-099 13C_10-6.3df
o Author Foc
e Experiment z
w Sample_1d = Parameter file, TOPSPINVer
P Solvent = CHLOROFORM-}
- Revision_Time = 19-FEB-2019 15:48:42
e
- Comment: Parameter file, TOPSPINVer
N Data_Format 1D compLEX
" Dim_Size 327
e Dim_Title 13¢
o Dim Units [ppm]
NE Dimensions x
- Spectrometer = BRUKER DMX_NMR
ek

Field Strength = 7.0492145[T] (300 [MHz])
~ =
RE X Domain 13¢
= ¥ Freq 75.4752953 (MHz]
=3 X_Freq Flip TRUE
- X offset 7.54630085 [kHz]
N X_Points 32768
N X_prescans 2
23 X_Sweep = 18.02884615 [kiiz]

Scans =512
* 4
N Temp_Get. = 296.56[K]
=4 Filter_Factor = 1109
|
hE|

INI1— N —
sl IR ot O oA N
h T T T T HO
600 500 40,

il

0 0.10203040506070809101.1121314
I

(Thousands)

T T T T T T T T T T T T
170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 0 300 20.0 10.0 0 -10.0
P A | /)| A | PhMessi
§235%ca38s 52Eg gzzx an 2
8222353888 SERE 2288 78
EEEEEEEEER FRES adza &
X : parts per Million : 13C
1
H NMR: Compound (5)-16
Filename Kkbs#2-003 C_10 1-7.3df
® Author Foc
% Experiment 2930
Sample_1d Parameter file, TOPSPINVer
Solvent CHLOROFORM-D
Revision Time = 19-FEB-2019 16:40:46
Comment: Parameter file, TOPSPINVer
Data_Format 1D comPLEX
- Dim _Size 32768
- a Dim_Title 18
2 Dim Units [ppml
Dimensions x
Spectrometer = BRUKER DMX NMR
Field Strength = 7.0492145[T] (300 [MHz])
X_Domain =1
oq = 300.13185343 [MHz]
X_Freq Flip TRUE
X offset 1.85342561 [kiiz]
X Points 32768
X Prescans 2
¢ (= X_Sweep 6.18811881 [kz]
i scans =4
Temp_Get. = 293.36[K]
/‘F; g Filter Factor = 3232
= b =
o ) J J
<
g \L
g
g
i I A S
= T T T T T T T T T T HO \H
9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0 N
| [ iy H
N A AN N IS, | PhMeSi
Mo nNSoO e n s oy = a3z on Q= P
SECESINEIRERRRES2 I e ge3 g
2384885523858 na=23 T3 S
B A R A R R R R R R FESYST et <
X : parts per Million : 1H




13

C NMR: Compound ($)-16

(Thousands)

20
I

1.0

L

0
I

T T T T T T T T T
170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0

X : parts per Million : 13C

T T
80.0 70.0

AN

&
3
b

77.423
77.197
77.000
74.507

T
60.0

T T
50.0 40.0

T T
30.0 20.0

>

36.667
35.843
31375

25.047

-2.624

T
-10.0

Filename
Author
Experiment
sample_Td
Solvent
Revision_Time

Comment

Temp_Get.
Filter_Factor

Kkbs#2-017 B 13C_10 1-1.jdf
Foc

2gpg30
Parameter file, TOPSPINVer
CHLOROFORM-D

11-MAR-2018 21:19:37

Parameter file, TOPSPINVer
1D coMPLEX

32768

13c

tppm]

x

BRUKER_DMX_NMR
7.0492145[T] (300[MHz])
13¢

75.4752953 [MHz]

TRUE

7.54630085 [kHz]
32768
2

18.02884615 [kiiz]

292.06[K]
1109

PhMe,Si

S20
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Compound S19

'H NMR
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Compound S19

3C NMR

4-69A
26:07

0.00 KHz

100.40 MHz
135500.0 Hz
32768
27100.3 Hz

\13C\100616

E:
DATIM Wed Jun 16 17
3

DFILE
COMNT
EXMOD bem
OBFRQ
OBSET
OBFIN
POINT
FREQU
SCANS
ACQTM

1.209 sec
1.791 sec

5.0 us

PWl

1H

IRNUC

27.6 c

CDCL3

SLVNT
EXREF

77.16 ppm

0.12 Hz

25

RGAIN

STPE SE —
TT9L°GE —

PPM

TLYB 9L
009T LL ——=
gosv-LL —

T788°L6

2085°90T
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€978°09T

25

[
50

75

150

S21



OMe

MeO

HO

Compound S20

'H NMR

51-100\100414

DATIM Wed Apr 14 19:25:57
399.65 MHz

DFILE E:\4
OBFRQ
OBSET
OBFIN

134300.0 Hz

4
4.099 sec
2.901 sec

6.2 us
23.7 ¢
7.26 ppm
0.12 Hz

8

7993.6 Hz

1H

SLVNT CDCL3

FREQU
SCANS
ACQTM
D

PW1

IRNUC
CTEMP
EXREF
RGAIN

o

el
K
il
!

]
J

]
8
.

5

RN

j

SLE2—— |

|

729 €
999" €
€SL"€—
SSLTE—
€€6°€—

56279
Nvm‘mmmwwm
09€°9

85T L
omm.pxwvx

4

:\\{i\\\\‘\\\\‘

3.6 35 3

37

/‘
3
3
J
38‘

39

PPM

Compound S20

3C NMR

C:\Documents and Se

DFILE
COMNT

52:35

100.40 MHz
500
1.209 sec
1.791 sec
5.0 us
26.4 ¢
77.16 ppm
0.12 Hz
25

0
135500.0 Hz
27100.3 Hz

13cC
CDCL3

EXMOD bcm
OBFRQ
OBSET
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Compound S21

'H NMR

\Documents and Se

[¢]

DFILE
COMNT

28

DATIM Wed Jun 16 17:30

9]
1=}
Z
=
o

0.00 KHz

399.65 MHz
134300.0 Hz

non

a
o
=
B
]

4
4.099 sec

32768
7993.6 Hz

OBFIN
POINT
FREQU
SCANS
ACQTM

2.901 sec
6.2 us

1H
26.8 c

PD

Wl
IRNUC
CTEMP
SLVNT
EXREF

7.16 ppm
0.12 Hz

C6D6

RGAIN

S¥76°0—

2260 T—

|

L8T'6 /
V8876
676
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//J\‘

J

935

9.25
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Compound S21

3C NMR
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DFILE
COMNT

100.40 MHz
135500.0 Hz

DATIM Wed Jun 16 17:52:34
1

OBNUC
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OBFIN

27100.3 Hz

FREQU
SCANS
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1.209 sec

1.791 sec

PD
PW1
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1H

IRNUC
CTEMP

27.8 c

128.06 ppm

EXREF
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'"H NMR: Compound S22 TBS

DFILE E:\5_1-50\100629_13

PO OMUNOEDIDAONOANNNO SO POM O ™M m&o oD COMNT
PR N RI8a RS2 RRE8IENISRNedRES
o B e e B A S v R ] f“e Jun 29 15:15:51
mmEmmaNN G A A ddEB oo odaeaeale o | O8N 1H
Ll Ll [LTTLLLLLY T \ EXMOD non
= = OBFRQ 399.65 MHz
OBSET 0.00 KHz
OBFIN 134300.0 Hz
POINT 32768
= 2858 FREQU 7993.6 Hz
Ga 2222 2 SCANS 8
R \\N ‘ \\H/ ACQTM 4.099 sec
PD 2.901 sec
PW1l 6.2 us
[ = I IRNUC 1H
& ~ o~ CTEMP 25.5 ¢
. - ~ SLVNT C6D6
e ol EXREF 7.16 ppm
BF 0.12 Hz
RGAIN 19

v

T[T T[T
6.3

\‘UHWTTUUHHIHH HH‘H\ m HV\HHHWHH‘HWHWH “ WUHT‘HH UHV\W]WW\
5 24 23 22 21 20 19 s 1.6 L5

1862

L 2.01
0

3C NMR: Compound S22

DFILE E:\13C\100629_5-132
o & NSSo®3vm SE S e AR e 3 | comnt
@ n SoOmanomd *8 o < I @O0 © | DATIM Tue Jun 29 17:59:25
< © aneNeN® °F = 2 anenmee % | oBNUC 13C
Y I SINIAGQ cd 3 B RN | EXMOD bem
N i AR il o 1 | | OBFRQ 100.40 MHz
) U - \ ) ‘ OBSET 0.00 KHz
| \ | | OBFIN 135500.0 Hz
POINT 32768
FREQU 27100.3 Hz
SCANS 400
ACQTM 1.209 sec
PD 1.791 sec
PW1 5.0 us
| IRNUC 1H
! CTEMP 27.5 ¢
SLVNT C6D6
| | EXREF 128.06 ppm
| BF 0.12 Hz
| RGAIN 22
[ |
'
‘ ||
|
| |
|
| |
{ |
| | L e
PPM
LN R — T T T T T ‘ T T ‘
200 150 100 50 0
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'H NMR
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77.16 ppm
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'"H NMR: Compound S24

2.00

1.84
1.86

Ks2127 A 1H_10-2.jdf
Foc

2930

Parameter file, TOPSPINVer
CHLOROFORM-D

28-JUN-2019 15:21:22

Parameter file, TOPSPINVer
EX

Dim Size 32768
demie  Im
< Dimensions
S Spectrometer = BRUKER_DMX_NMR
Fieta_serengen = 3.3573305517) (400 D)
o st
1, 15207097 e
X Offset 2.47096654 [kHz]
X_Sweey 8.01282051 [kHz]
rempcer = 297,270
<
=7 o
o t=1
<
=]
2
cl
Eo I M) N I
T T T T T T T T
9.0 8.0 7.0 6.0 4.0 3.0 2.0 1.0
IR R N = oo w oot o w \
Feodall33cng a=4 223 &€ = OH
S5H5253285% 533 £33 &%
RERRERRRER EEL 858 23
X : parts per Million : 1H
13 .
C NMR: Compound S24
2] Data_Format 1D CoMPLEX
S Dim Size 68
pinsize
D heunen oo
Fieta_serengtn = 3.39733405517) (400 1)
o
B cazsz93s e
2] XTof£set 10.06080281 [kiiz]
E X Points 32768
X_Sweep. 24.03846154 [kHz]
Temp_Get = 298.9661 (K]
<
=]
=
<
2]
=
=4
=]
3
E I,
2 L " . .
£e cl
150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0 0
ews T G®—o o © ® \
R EZRRE 2 d OH
X : parts per Million : 13C

526




'"H NMR: Compound S25

]
)

=
X : parts per Million : 13C

139.638 ——

128.543
77321
77.000
76.687

42983 —

34308 —

23489 ——

f] Sample_I KS2133A
- S Actual_Start_Time 8-JUN-2019 16:51:54
3 o Revision_Time = 28-JUN-2019 15:59:39
% nt. = single_pulse
Dim Units [ppm]
(_Acq Duration 2.18628096(s]
=1 X_Domain 18
- CFre 39978219838 [MHz]
] X Resolution 0.45739775 [Hz]
=y X_Sweep 7.4940048 [kHz]
% Irr_Offset 5[ppm]
< roton
399.78219838 [MHz]
X 5[ppm]
=4 Clipped
< Scans
° ~ Recvr_Gain 56
< = Temp_Ge! 20.9[dC]
s X_90_Width 5.9[us]
X_Acq_Time 2.18628096(s]
e P
Lk X atn 0.9[a8]
< X Pulse 2.95[us]
<3 Dante_Presat FALSE
S Decimation Rate o
Initial Wait 1[s]
Phase {0, %0, 270, 180, 180
Presat_Time 5(s]
okl Presat_Time, FALSE
< Relaxation_Delay Calc = 0[s]
Relaxation Delay_Temp = 5[s]
Repetition Time = 7.18628096(s]
S
g
=
3
g
E
E
2 N (W
2o L "
z
T T T T T T T T T T
10.0 9.0 8.0 7.0 6.0 4.0 3.0 2.0 1.0 0
L Zew e P AN QRN O/
frx £ PP FSazeerisEeany
EEE % £a53 £3523873583558
X : parts per Million : Proton
13 .
C NMR: Compound S25
v
B Experiment zgpg30
| Solvent = CHLOROFORM-D
«a Revision Time = 28-JUN-2019 16:04:38
-
g Din iz
-7 Dim Units [ppm]
N Dimensions
° D heunen oo
S
o X_Domain
— X Freq 100. 62282933 [MHz]
- ne it
>3 X Offset 10.06080281 [kHz]
=7 X_Sweep. 24.03846154 [kHz]
|
- Temp_Get = 297.6469(K]
]
“
o
<=7
o
2
* 4
z
=1
=3
=
2
g
e
|
3
“]
=)
E Cl
9
§ <9
Z
z
223 Y
e
210.0200.0190.0 180.0170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0 0 -10.0

O/

S27




"H NMR: Compound S26

Filenane = KS2134A proton_Proton
« Ruthor delta
o Experinent proton. jxp
= Sample_T. KS2134A proton
& = Solvent = CHLOROFORM-D
! = Actual_Start_Time 13-J0N-2019 16:47:38
Revision_Tims = 28-J0N-2015 16:22:25
e nt = single pulse
Data_Format 1D COMPLEX
=3 Dim Size 13107
& Domain Proton
Dim Title Proton
3 Dim Units {ppm]
= Dimension x
Spectrometer TNM-ECZ4008/L1
%
- Field Strength 9.389766(T] (400 [Miz]
 Acq Duration 2.18628096 (5]
X bomain 10
Crre. 399.78219838 [Msiz]
X offset ppm)
2] X Points = 16384
- 1

0.45739775[Hz]

xs 7.4940048 [kHz]
X_Sweep_Clipped 5.99520384 [xHz]
3 T7r Dowain Proton
1 < Irr_Freq 399.78219838 [MHz]
- Trr offset 5 [ppm)
zoton
] 399.78219838 [MHz]
. 5[ppm]
“ Blanking 2[us)
43 Clipped FALSE
Scans 8
_ Total_Scans -8
Relaxation_Delay 508
- Recvr_Gain a6
=7 Temp_Get 21.5[dc)
X_90_Width 5.9[us]
o X_Acq_Time 2.18628096 (5]
27 X AngTe 45(deg]
X_atn 0.91a8]
o X pulse 2.95[us]
i IEr_Mode £t
% Tri Mode oss
~ o Dante_Loop 500
=73 Dante_Presat FALSE
“ = Decimation Rate 0
< hd 2 Initial_Wait 1t
S7 e a Phase {0, 90, 270, 180, 180
o Presat_Time 5(s]
" Presat_Time | FALSE
<] Relaxation_Delay Calc = 0[s]
Relaxation Delay Temp = 5[s]
+ Repetition Time = 7.18628096(s]
S
- HE
24 3
a7
s
3
S~
cl
: i -
2o " |
]

T
8.0 7.0 6.0 5.0 4.0 3.0 2.0 10 0 (@]
N e~ AN A A
c2nnuIeR 29R8SRAY ST3IL0E 220238 2352975582 TBS
EEEEEEE R R Cozalt AR UE2E 2545580828
G pShet b iR SSSSSS GO ZEDC Zz2zegdssEs
n : Proton
Filename ~o2134 2 cazbon 7
Rathor dalta
Experinent cazbon. 3xp
Sample K2134 A carbon re
Solvent CHLoROFORID
Actusl_start_Tine 18-3U%-2019 20:515
S Revision Tims = 18-JUN-2019 12:00:
b3
nt single pulse decon
Data Format b comeiex
Din Size 26214
¥ bonain Carbont3
DIn Title Carbont3
Dim Units (ppm]
Dinanaions
1
Field_strength 5.389766(1) (40000
< X_Acq Duration 0.87031808(s]
= bonain 13
= X_Freq 10052530333 [Miz]
¥oftaet 100 {ppm]
roints 32768
Woorescans i
X_Resolution 1.1490052[Hz]
Sweer 37 65060241 (k]
¥osweep, Clipped 30112048193 (kka]
T2 bomin zoton
Topreq 355. 78219838 (tz]
Irr_Offset 5[ppm]
< Blanking 5[us]
= Clipped e
“ Scans 128
Total_scans Ci
Relaxation_Delay
Recvr_Gain
Tomp Get
X_90_Width 9.5[us]
X“Acq_Time 0.87031808[s]
X_Angle 30[deg]
atn :
o XPulse 3.16666667 [us]
SH Irr_Atn Dec 27.307[dB]
| Irr_Atn Dec_Calc = 27.307[dB]
Irr_Atn Dec_Default_Calc = 27.307[dB]
Irr_Atn Noe 27.307[dB]
Tir Dec Bandwidth_tiz 47826087 Lkaa)
Irr_Dec_Bandwidth_Ppm 11.96303566 [ppm]
Iribecrreq 39978219838 iz)
TixDec Merit Factor K
1r: Decoupling Tioe
15 o oz
<
2]
2 _Time i
) Relaxation Delay Calc ofs]
| Relaxation Delay Temp 2(s]
g i oy il ) " Repetition Tine = 2.87031008 (8]
2= T ™ " A
£ Cl
A st s e s s e Rt B¢ A M AR et et e it A e A dnateAnate mensResng shons Ay
240.0 220.0  200.0 180.0 160.0 140.0 120.0 100.0 80.0 60.0 40.0 20.0 0 -20.0 -40.0
| N A AN N
. 5 o LLliusoes 4is 5iiluenan bes 0
2 g S C5g5233%3 888 22272%87% 258
g g 2 REAREEAIR SE8 EESZE3428 82
s E T SSSERANAE EEE ITZSA8EKE <99 —

B B TBS

X : parts per Million : Carbon13

528



'"H NMR: Compound 3d

“

10.70

Filename = Ks2135A_Proton-1-2.3d
Author delta

Experiment proton. jxp

Sample_I KS2135A

Solvent = CHLOROFORM-D

14-JUN-2019 17:41:52

Actual_Start_Time
me 28-JUN-2019 17:24:57

X : parts per M

llion : Carbon13

ne - single pulse
Data.Format 10" Conprex
bin Size 13109
Donain Froten
STamitle Eroton
Dim_Units [ppm]
Dimenstons £
Spectromater a————
<24
- Field Strength 9.389766[T] (400 [MHz]
X_Acq Duration 2.18628096 [s]
honain f
Wrreq 395.78219838 puz]
o] Cortset eim
2 Choints e
Whrescans h
X Resolution 0.45739775 [Hz]
X sweep 7.4940048 [kHz]
w ¥ooveep_Ciipped 59520304 (kkz]
&4 Toe bonain Fiaton
Trrrees 35578215838 (tz)
Irr_Offset 5(ppm]
coton
399.78219838 [MHz]
-
=4 ~ 5 [ppm]
Blanking
Clipped
Seans
Total_scans
7
S Relaxation_Delay sis]
Recvr-Gain i
Tenp. Gat 2611001
X_90_Width 5.9[us]
3 s ES X_Acq_Time 2.18628096s]
b ey 45 (deg)
. X atn 0.9[dB]
| 5 " L X_Pulse 2.95[us]
e i S = Irr_Mode off
- | e oee
hE Dante. Loop S0
Dante—bresat Faise
- Decination Rate s
- Initial Wait 1[s:
o Phase {0, 90, 270, 180, 180
3 Presat_Tim 5(s]
< Presat_Time_t FALSE
Relaxation Delay Calc = 0[s]
Relaxation_Delay_Temp = 5[s]
Repetition Time = 7.18628096(s]
]
g
o =1
8
2 Cl
2o »
]
\ \ \ \ \ \
7.0 4.0 3.0 2.0 HO
) AN ANAR
2zLE8RBRAC2 8588523588 ] 325 2 88 % TBS
§558R228-28g823Ra8¢8 28 gc3 S2 88 §
SRRUERSRSRRNRAGR2222 = S&% S~ =5 2
X : parts per Million : Proton
13 .
C NMR: Compound 3d
] Filename = AS#2098 cl carbon_
Ruthor deita
Expasinent Cazbon. 30
Sumale 1 R5420%5 61 casbon
SoTvent ChtoRopoRt-
Actual start_Tine S2-ouN-2019 16:44:
=] Revision_Tims = 20-70N-2010 17:03:
3
ne single puise decou
Data.Format 1o constex
bin Size 2e2ie
X Donain Carvoni3
- ST mitle Carbont
EE Dimensions 7
.
Field strength s.3897660) (400 1n
X_Acq Duration 1.03809024 (5]
- honain 3¢
& Wrreq 100.52530333 iz
Wotrset 100 ppm)
Choints 52768
Whrescans i
X_Resolution 0.96330739[Hz]
X sweep 31.56565657 [kiz]
- ¥ooveep_Clipped 35 25252528 (ke
2] Toe bonain =aton
Tirrees $o9- 76219838 uiz)
Irr_Offset 5[ppm]
Blanking 5[us]
Clipped TR
Seant 126
< Total_scans o
=]
Relaxation Delay
Recve Gain
Temp Get
X_90_Width 9.5[us]
XAcq_Time 1.03809024[s]
o X_Angle 30(deg)
3 Caen
X pulse 3.16666667 [us]
Irr_Atn Dec 27.307[dB]
ToiAtnobes_cal = %7507 am
Irr_Atn Dec_Default_Calc = 27.307[dB]
Trr_Atn 27.307[dB]
<1 Ter Dec Bandwidth_Hz 4.7826087 [kHz]
i Irr_Dec_Bandwidth_Ppm 11.96303566 [ppm]
TirbecFreq 3357810858 k21
TrrbecWerit Factor %
tor becoupting i
frigon TR
2]
S
<]
z Zrine
3 Relaxation_Delay_Calc ors]
| Relaxation Delay Temp 2(s]
g Repetition Time = 3.03809024(s]
H
£° Cl
e e L e L e e s A e S s
150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 300 200 10.0 0 -10.0
o SeoT o oo o =D o = ~ % HO
2 293% 583 ¢ 279828 ¢ ER
g 2838 §g8g 3 EQHE3% ¥ o
g Q&S ERE g IIS=RS 2 bk =

TBS

S29




'"H NMR: Compound S28

X : parts per Million : Carbon13

TBS

Fiename ETRr YT —
~1 - Ratnor fctid
i by Experiment. proton. jxj
=1 sy Fheteoan s 1n
= Sorent I mtanoraRun
by Actuat. start_Tine 15-308-2015 11:46:01
I Revision_Ting = 28-30N-2015 17:29:57
w
=3 ne - single puse
>l Data_Format 1D COMPLEX
INE g Dim Sise 13107
Ponain Featon
o3 Dim Title Proton
o Dim_Units [ppm]
1 Dinaneion .
b Spoctronater ‘Poe-Bcze008/11
<
N Field Strength 9.389766[T] (400 [MHz]
-  Acq Duration 2.18628096 [s]
& o (e s 72 (2 X ponain =
o g(= S 2 (2 Fre 399.78219838 [MHz]
R i S o[s (s oftaet ak
o e oeinee o
RE / g Jj 8 X prescans 1
o == X Resolution 0.45739775 [Hz]
| X_Sweep 7.4940048 [kHz]
b *oSweep. Clipped 559520304 (kit]
o Toe Donin Proton
= Irr_Freq 399.78219838 [MHz]
o Irr_Offset 5(ppm]
=3 roton
399.78219838 [MHz]
=
=9 = 5 [ppm]
Bienning 2feet
| Clipped FALSE
- Scans 8
] Tores_scans e
o Relaxation Delay ster
= Racor.catn 2
M Tomp, Got 20.1ac1
| X_90_Width 5.9[us]
= XAcq_Time 2.18628096[s]
RE e e
X atn 0.9[dB]
-1 X_Pulse 2.95[us]
- Irr_Mode off
<] Tri_Mode off
2 Dans, Tocp 500
a Pantereecat Tats
23 Decimation Rate 0
o Initial Walt 10
=9 Phase 0, 90, 270, 180, 180
- Presat_Time s(s]
=3 Prosat Tine_F1 LS
Relaxation Delay Calc = 0[s]
TE Relaxation Delay Temp = 5[a]
4 Repetition Time = 7.18628096(s]
ek
b
|
3
e E|
pi
© o4
58
5 =3 ‘ F3C
£3
g | J\
2.3 . |
2
T T T T T T T T T
8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0 O
AN A A ALK AN A
- —~——=QW0wmnowvmn T O T T = /
2288 z3gE8Ei4 2833858 35882 585 TBS
cognd zEicuidd SasddE=n ddazz dog
X : parts per Million : Proton
13 .
C NMR: Compound S28
Fiename Cmeti-0a0 5 1300
Ratnor i
Experiment Carbon. 350
g Toetarodo’s 1n
Sorent CrgRoToEMD
Actuat. start_Tine T-3un- 2015 11:52:
Revision Tins 2 e s 2015 1735
nt single pulse decou
Data Format 1o conriex
Dim Size 26214
¥ Domain Carbont3
o Dim Title Carbon13
] Dinaneions e
"
Field_strength 5305766171 (40001
 Acq Duration 0.93323264 (5]
honzin T
req 10052530333 [Miiz]
ofeaet 100(ppm]
oeines frekis
Yoprescans :
X_Resolution 1.07154418[Hz]
X sweep 35.11235955 [kHz]
2] *Sweep. Clipped 25 0096764 i)
2 Toe ponin roton
Terpeaq S50 76219930 (re]
Irr_Offset 5[ppm]
Blanking 5[us]
Crippea i
Fovnsd 128
Total_scans Il
Relaxation Delay
Foiiaguria
Tomp. Go
X_90_Width 9.5[us]
- XAcq_Time 0.93323264[s]
= X_Angle 30[deg]
] aa :
X pulse 3.16666667 [us]
Irr_Atn Dec 27.307[dB]
Terhen-bee. = 27307 1am)
Irr_Atn Dec_Default_Calc = 27.307[dB]
Trr_Atn Noe 27.307[dB]
i bec pandvidth sz i 7526087 e
Irr_Dec_Bandwidth_Ppm 11.96303566 [ppm]
Terbecrreq 355721856 ¥ie1
Terbechasst_Factor 5]
Terbecaupiing Tioe
Teres s
<
2]
2 “rine
3 Relaxation_Delay_Calc ors]
| Relaxation Delay Temp 2(s]
g L | Repetition Time = 2.93323264[s]
H " |
£ F3C
A s e A e e e waaa e
230.0 210.0 190.0 170.0 150.0 130.0 110.0 90.0 70.0 50.0 30.0 10.0 -10.0
E3 cEagnaznne ssg gonmsyag 0
2 BEQERRERAZ SE8 g5n08888 2
5 ERELLE g REE ammasdssF F
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'"H NMR: Compound 3e

<
&

9.17

Filename = AS#3001_Proton-1-5.3d
Author delta

Experiment proton. jxp

Sample_td As#3001

Solvent = CHLOROFORM-D

20-JUN-2019 19:38:51

Actual_Start_Time
me 28-JUN-2019 17:37:56

nt = single pulse
Data_Format 1D COMPLEX
Dim_Size 13107
Domain Proton
Dim Title Proton
Dim Units {ppm]
Dimension: x
Spectrometer TNM-ECZ4008/L1
Field Strength 9.389766[T] (400 [MHz]
 Acq Duration 2.18628096 (5]
X Domain 18
Fre: 399.78219838 [MHz]
X offset pm]
X Points

I
= 16384
1

0.45739775[Hz]

@ Xs 7.4940048 [kkz]
X_Sweep_Clipped 5.99520384 [kiz]
IZr_Domain Proton
B Irr Freq 399.78219838 [Miz)
—_ Irr_Offset 5(ppm]
zoton
- 399.78219838 [MHz]
=t X Sippm]
Blanking 2[us)
Clipped FALSE
B Scans 8
Total_scans “s
Relaxation Delay s(s1
] Recvr_Gain| 36
Temp_Get 20.9(4c]
X_90 wWidth 5.9[us]
9 X Acq_Time 2.18628096 (5]
X angTe 45(deg]
XTatn 0.9(a8]
1 = X_Pulse 2.95[us]
= | 15r_vode ot
Tri Mode ot
<] Dante_Loop 500
S Dante Presat FALSE
Decimation Rate 0
) jid - Initial Wait ils
24 RS i g /2 Phase {0, 90, 270, 180, 180
2 & e Presat_Tim 5(s]
Presat Time i FALSE
1 Relaxation_belay_Calc = O[s]
Relaxation_Delay_Temp = 5[s]
Repetition Time = 7.18628096(s]
2] 7{ g ( B
FsC
3 -
8 =1
Ze HO
T T T T T T T T T
8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0 Pz
AN AR, A AN AANTA N TBS
aoas Coaza®mTsoo PRI Coxw wmoonm momxn mwonme
aoeg SzgEgzIsss 2892 %% 2588 Z8¥saI8%98
Gnad BEELTRRTRY 2g&8¢ Eed =8EE 4835438383
PGS R GA IS Sed da-- 22233233338
X : parts per Million : Proton
13 .
C NMR: Compound 3e
Filename = AS#3001 carbon Car
Author delta
Experiment cazbon. 3xp
< Sample_Id AS#3001  carbon
! Solvent CHLOROFORI-
Actual_Start_Time 20-70N-2019 19:43:
Revision_Tims = 20-3UN-2019 20:12:
o nt single pulse decou
o Data, Format 15 Gomprex
Dim Size 26214
X_Domain Carbon13
Din_Title Carbon13
<=3 Dim_Units [ppm]
= Dimensions
1
- Field Strength 9.389766[T] (400 (M
=K  Acq Duration 1.03809024151
= X bomain 13
req 100.52530333 iz
X offaet 100 [ppn]
X Points 32768
=3 X prescans N
S X_Resolution 0.96330739 [Hz]
X sweep 31.56565657 [kitz]
X_Sweep_Clipped 25.25252525 [kEz]
IZr_Domain roton
=3 Irs Freq 39978219838 [Miz]
* Irr Offset 5(ppm]
Blanking 5[us]
Clipped TRUE
Scans 256
<E Total_Scans = 256
Relaxation Delay
Recvr_Gain
- Temp_Get
24 X_90 wWidth 9.5us]
XTAcq_Time 1.038090241s]
X Angle 30[deg]
XTatn
= X Pulse 3116666667 us]
w] Irr_Atn Dec 27.307[dB]
Irs Atn Dec_Cal = 27.307(a8]
Irr_Atn Dec_Default Calc = 27.307[dB]
Irr Atn 27,307 [aB]
Irs Dec Bandwidth Rz 7826087 [kEz]
Irr_Dec_Bandwidth_Ppm 11.96303566 [ppm]
Irr Dec_Freq 399782196368 [Miiz]
Irz Dec Merit Factor 2
Irr Decoupling TRUE
Irr Noe TRUE
2 _Time i
2 Relaxation Delay Calc ots)
] Relaxation Delay Temp 2(s]
g Repetition Time = 3.03809024[s]
H] L
£ F3C
T T T T T T T T T T T T T T T T T
150.0 140.0 130.0 120.0 1100 100.0 90.0 80.0 70.0 60.0 50.0 400 300 200 100 0 -10.0
£ fggapzogss eg3 3 89228 3 ¥ HO
L 28d3%ed=s =88 & §3=3% ns
§ SRERSH5ET REE 8 CEEN I bk _
X : parts per Million : Carbonl3

TBS
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"H NMR: Compound S30

Filenane = AS#2094 B_Proton-1-3.
- Author delta
e Experiment proton. jxp
= Sample_T. AS#2094 B
o Solvent = CHLOROFORN-D
Actual_Start Time 11-J0N-2019 15:43:48
- Revision_Ting = 11-50N-2019 15:50:07
nt = single pulse
Data_Format 10 CoMPLEX
pim Size 13107
Domain Froton
== Din Title Froton
- Dim Units [ppm]
pimansion X
Spectromater NM-EC2400S /11
=] Field Strength 9.389766(T] (400 [Miiz]
= (_Acq Duration 2.18628096(s]
Xpomain 1
CFrec 399.78219838 [Mz]
Xottset pem)
o Xpoints = 1638
= X_Prescans 1
X Resolution 0.45739775[Hz]
X sweep. 7.4940048 [kHz]
o Xsweep_Clipped = 599520384 (knz]
B Csweep_
w = Ifr Domain Proton
Z4 Irerreq 39978219838 [Muz]
Irr Offset 5[ppm]
zoton
399.78219838 [MHz]
X S(ppm]
=4 Blanking 2001
Clipped FALSE
Scans 8
Total_scans 8
BE Relaxation_Delay 5(s]
< Recvr_Gain 56
Temp_Get 20.51dc]
X_90_Width 5.9[us]
X“Acq_Time 2.18628096(s]
E XangTe 45(dag)
5 X atn 0.9[a8]
X Pulse 2.95[us]
IFr_Mode ott
Tri Mode ots
< pante_Loop 500
S Dante Presat raLse
Decimation Rate o
© (e e Initial Wait 11
I R Phase 10, 90, 270, 180, 180
- o o Presat_Tim 50s]
e Presat_Time i FALSE
Relaxation_belay_Calc = O[s]
Relaxation Delay Temp = 5[s]
Repetition Time = 7.18628096(s]
o
=7 k g
B 2
=
=
2
8
£ / (0]
<
: ] —
Eo —
g
T T T T T T T T

T
8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0
AAN AN AN AN >~
AN AN fot it bhn GetndqeRap TBS
528 B¥5zs% €83 53 8852 S83gRgsead
8§28 gEzzsg $EIET 288 EBHTHRBEREE
333 383333 3533 222 ZzzidgEsss
X : parts per Million : Proton
13 .
C NMR: Compound S30
Fitenane v rp——
Ratnor R
Eepetinent cazbon. 157
Serieza Ra42095 cacbon ez
Sorvent Catorororn
Ravual start_tina To-oon 2019 10:40:
2] Revision Ting Z To-oun 2019 11:18:
=
e single putse decon
et Forma 15" Sonetex
Dinsize Seate
X Bonain Corponts
DinTitie Carmonts
. Dim Units [ppm]
=5
g '
Fiold strengtn s aas7s60m) (a00m
 Acq Duration 0.87031808(s]
Khomain e
e 100, 523033300821
< KCoteaet hrifeey
=S KCooines P
° X_Prescans a
X Resolution 1.1490052Hz]
KCoveer 33 ssosoati thus)
X Svecp Clipped 30 S20s193 he)
oo pogain
Trrpeas i
2 Trroffset 5(ppm)
? Blanking 5[us]
Ciippes Fiisk
i
Tokad_seans ]
Retaxation Delay
- Facvr oain
=] b
g X_90_Width 9.5[us]
XAcq_Time 0.87031808[s]
X Angle 30 [deg]
P
X pulse 3.16666667 [us]
Irr_Atn Dec 27.307[dB]
) Irr_Atn Dec_Calc = 27.307[dB]
S Irs_Atn_Dec_Default Calc = 27.307[dB]
@ Trr_Atn Noe 27.307[dB]
T e Bandwidth e < & 3808001 luta)
Irr_Dec_Bandwidth_Ppm 11.96303566 [ppm]
Trrbecreea Pt
T beerit ractor - 2.2
Ter-pecoopiing Taim
< Irr_Noe TRUE
2]
&
<
2]
z rine
3 Relaxation_Delay_Calc ors]
| Relaxation Delay Temp 2(s]
g Repetition Time = 2.87031808(s]
S L ¥
£° o}
230.0 210.0 190.0 170.0 150.0 130.0 110.0 90.0 70.0 50.0 30.0 10.0 -10.0 -
< 8 =3s Y NS AN @
] % Z3s 38 888 25328 £
2 2 g3% §8 5% g53:8 g
& 4 55% =N EER mRS6S @ =
X" parts per Million : Carbon13 TBS

532



'"H NMR: Compound 3f

a4 Author delta
o Experiment proton. jxp
w - P Revsosrs
~id % Solvent = CHLOROFORM-D
- o Actual_Start_Time 14-JUN-2019 21:23:57
o nt = single_pulse
o Data Format 1D COMPLEX
i Domain Proton
= Dim Units [ppm]
a Dimension: X
e Spectrometer JNM-ECZ400S/L1
g
N Fieta strengtn 5. 36976671 (400 ]
a7 _Acq Duration 2.18628096 [s]
o hey H
<3 CFre 399.78219838 [Mz]
hiear oonn
=3 X Points = 16384
o X_Prescans 1
o X Resolution 0.45739775[Hz]
= X_Sweep 7.4940048 [kHz]
~ Irr Offset 5[ppm]
b
-} 399.78219838 [MHz]
-7 L_C 5[ppm]
" Blanking 2[us]
<3 Total_scans 8
- Ralaxation balay sgal
- Recvr_Gain 46
- T e 221401
R X_90_Width 5.9[us]
X_Acq_Time 2.18628096(s]
¥ heats P
— X_atn 0.9[dB]
=) X_pulse 2.95[us]
S e [
N S| e
P @ Dante_Loop 500
* 3 Decimation Rate o
< Initial Wait 1l
~ et - re Phas {0, 90, 270, 180, 180
=k i | a Presat_Time 5(s]
s Treatrine ke
=7 Relaxation Delay Cale = 0[s]
Relaxation Delay Temp = 5[s]
e Repetition Time = 7.18628096(s]
z
=3 gg =
b3 oo [FE E
e
e E| o s (<
! %
2
o4
-
EEE /O
ER LR
2
T T T T T T T T T =
8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0 Ho
AN AN A, A NAR NG A
oo Srmm o xmoTom RS Som wE ax mmosow Lo =
$5%  R2Ep R 3gaisz 2283 QT 2595 988882 S3g
293 SRE § 388382 g2E8 23c “2 28 888335 S84 TBS
ZA§  uuu i REEnni 0 83ss 585 S3SE 333383 388
X : parts per Million : Proton
13 .
C NMR: Compound 3f
e A eotoms
g
Dim_Units [ppm]
.
-
w7 Field_Strength 9.389766(T] (400 (M
(_Acq Duration 1.03809024[s]
req 100.52530333 [Miiz]
100iemt
X_Resolution 0.96330739[Hz]
X_Sweep 31.56565657 [KHz]
<] X_Sweep_Clipped 25.25252525 [kHz]
Irr Offset 5(ppm]
Blanking 5[us]
vl )
=] Recvr Gain~
Ll Temp_Get
X_90_Width 9.5[us]
X_Acq_Time 1.03809024 [s]
X_Angle 30([deg]
X_Pulse 3.16666667 [us]
Irr_Atn Dec 27.307[dB]
T henmbes cate ZSeia
- Irr_Atn Dec_Default Calc = 27.307[dB]
S Irr_Atn Noe 27.307[dB]
Ei S T 5501
Irr_Dec_Bandwidth_Ppm 11.96303566 [ppm]
<=
2 _Time_I
k] Relaxation Delay_Calc ofs]
£ Relaxation Delay Temp 2[s]
g < Repetition Time = 3.03809024[s]
£ o]
170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0 0 -10.0 —
= g & = a9 2388 = $8x% 2 =1
2 g %oz g8 288 2 28232 85
$ S & ¢ S < Ceg 8 ZoCs S o =
£ g 8 8 ER EEE € ZRES T TBS
X : parts per Million : Carbon13
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2. Determination of absolute configuration of secondary alcohols

H NMR: (S or R)-MTPA ester S1
(S)-MTPA ester S1

E Filename = Kbs#1-070 A_10 1-2.3af
Author = Foc
=] = Eeperimant = 2g30
| 2 Sample T4 = Parameter fils, TOPSPINVer
. [ Solvent : >
& Creation_Time = 29-NOV-2017 10:57:56
) Revision Tine = 18-DEC-2018 16:04:14
ol Cortenc Time - 1some-s01s 16.06:37
~3 ( Comment = Parameter file, TOPSPINVer
5 10 cowprEx
< 3276
<
24 S
| = tepml
o] ox
2 | Z aroxen_owx_om
- |
- | = 9.39793489[T] (400[MHz])
E| | = 400.13247097 etz
= ‘ e
-3 = 2.47096654 [kHz]
=24 ‘ = 36
] < 501262051 [xtz)
|
= = Temp_ = 297.6682(x)
- ‘\ g Filter Factor - 249
- /
RE /s
— | <
-7 | o |
o | a | e
- | ra [«
o | | = |
57 no
N “ -]
EE J 4~ )= J |
3
=4
S
EE
3
LE
S
BT
3
o
K
(o I
5~ I
g )l
E i A
Eo
T
9.0 8.0 7.0 6.0 5.0 4.0
' N \
=M/
Smcacemminoolm  amik - fon DabEsbl s
S2gNNE¥RBLERS $52 = 222 ZSSZ3ER gg
253993885822 38R g gce CRsEEY 22
SEISIRITRIZE a3 a S3& S5E3E3E a2
X : parts per Million - 1H

(R)-MTPA ester S1

Kkbs#1-071 A_10 1-2.3df

Foc
2930
Parameter file, TOPSPINVer

8
Current Time = 18-DEC-2018 16:05:57

Parameter file, TOPSPINVer
OMPLEX

Spectrometer

Field Strength = 9.39793489(T] (400 [MHz])
400.13247097 [Mez]

TRUE

2.47096654 (xHz]

32768

X Freq
X_Freq_Flip
X offset
X_points
X_Prescans

1
= 8.01282051 [kHz]
4

Temp_Get:
Filter_Factor

297.7095 [K]
2496

13 Experiment =
= Sample_ -
Solvent -
Creation Time = 3
Revision Time =
< -
-
co -
Data Fornat = 1D C
Dim Size = 32768
Dim Title -1
Dim_Units = tppn]
Dimensions =
= BRUKER_DMX_NMR
- g X
2| 3 Scans -
&
=

1.0

(Thousands)

9.0 50 7.0 6.0 5.0 40 3.0 20 10
AN 7N I A A
£393E0808388 8882 ¢ 2 2088 £g
SIITRUNRRNER SE%e 7 = 4338 i

X : parts per Million : 1H

S34




H

(S)-

NMR: (S or R)-MTPA ester S4
MTPA ester S4

Filenane ~ Kbs#1-079_10 1-2.3f
< Author soc
24 ES Experinent 2g30
Sample_ Parameter fils, TOPSPINVer
- Solvent CHLOROFORM-1
Creation Time = 12-DEC-2017 19:54:49
Revision Time = 18-DEC-2018 17:12:12
Current_Time = 18-DEC-2018 17:17:35
Conment - Paraneter file, TopseInver
Data Format =
< Din Size -
@7 Dim_Title =
Din Units
Dinensions
Spectronster
Field Strength = 9.39793485(T] (400 [Mz])
X_pomain m
Xrreq 400.13247097 paz)
XFreq Flip - TRUE
=] Kottsat 2.47096654 (xiz]
i X_Points 32761
K prescans 3
K sweep 8.01282081 (xiiz]
‘ Scans B
Temp_Get = 294.9719(K]
Filter Factor - 2496
|
«
2
<
&
EYE RS 8
- A
=]
2
E
H
E - (S)-MTPA
e
T T T T T T T T T
9.0 8.0 6.0 5.0 4.0 3.0 20 1.0 0 .
NS AN | AT A A PhiezSt
R EEE RUNICRaRE s Q83 5 5 ER8SY ge
$¥5583R5888¢s TR g G8g = 5 88E0% 2z
SeeRRRRRaRRE PR bRRI N p Ja% & 2 E=2n 22
X : parts per Million : 1H
Filenane ~ kbs#1-080_10-4. 341
Author soc
2 Experinent 2g30
< Sample_1d Parameter file, TOPSPINVer
Solvent CazoROFORN-D
Creation Time = 12-DEC-2017 20:01:04
=2 Revision Time = 18-DEC-2018 17:17:14
s Current_Time 18-DEC-2018 17:18:00
Comnent Paranter file, ToPSPINVer
Data Format = 1p COMPLEX
Din Size 32768
Din Title b
Dim Units [ppm]
Dinensions x
<
=R Spectrometer - BRUKER DX MR
= Field Strength = 9.39793489(T] (400[MHz])
© X_Domain 15
Xrreq 100.13247097 [Mtz)
XFreq Flip = TRUE
X_Offset 2.47096654 [kHz]
K potnts 32768
= X prescans 3
<7 X sweep 8.01282051 (knz]
cans -4
Temp_Get = 294.967[K]
Filter Factor = 2496
=
“ ©
;3
<
&
< T
2
g
g (R)-MTPA
]
£
T T T T T T T T T T ) —
9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0 PhMe,Si
M. N A I AT A
Corteemasmg pLamnpEaL o Sdpn 3 5 e 2 ns
235888293888 gyfagsgen § B¥Ry 8§ ER % EH]
SoslRRRRRRER AEMadadaa - Jag3 Sz =222 P
X : parts per Million : 1H
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'"H NMR: (S or R)-MTPA ester S6
(S)-MTPA ester S6

<>
&
=
:
<
2
=4
£
9‘0 8.‘0 7.0 6‘0 5‘0 4‘0 3‘0 2‘.0 I‘vO
LA [ |
=M A AN A ANA
X : parts per Million : 1H

=]

0.084

Filename
Author
Experiment
sample_Id
Solvent
Creation_Time
vision_Time
Current_Time

Comment.

Dimensions
Spectrometer

Field Strength

Temp_Get
Filter_Factor

Kkbs#2-008 crude 10 1-2.3df
Foc

2930
Parameter file, TOPSPINVer
CHLOROFORM-D

22-FEB-2018 14:44:04
18-DEC-2018 16:36:09
18-DEC-2018 16:38:38

Parameter file, TOPSPINVer

9.39793489[T] (400 [MHz])
18

400.13247097 (Maiz]

TRUE

2.47096654 [xiiz]
= 32768

1
8.01282051 [xiiz]
4

296.8418[K]
2496

(R)-MTPA ester S6’

5.0

18.83

40

3.0

2.0

Spectrometer

Field Strength
X_Domain
X Freq

X : parts per Million: 1H

=]

0.084

Kkbs#2-009 crude 10 1-2.3df
Foc

= 2930
Parameter file, TOPSPINVer

CHLOROFORM-D

22-FEB-2018 14:48:26

18-DEC-2018 16:38:01

18-DEC-2018 16:40:02

Parameter file, TOPSPINVer

= BRUKER DMX_NMR
9.39793489(T] (400 [MHz])
1w

400.13247097 [Maiz]

TRUE
= 2.47096654 [kiz]
32768

1
8.01282051 [kiiz]
4

296.8078 K]
4

= 2496

S36




"H NMR: (S or R)-MTPA ester S10

(S)-MTPA ester S10

Filonane Aosk1-066 A10 1-2.34¢
Autnor Yo
=] o Experinent = 1930
B3 Sample_Td Parameter file, TOPSPINVer
Sotant camonopomt
Creation_Tine = 22-W0V-2017 16:08:12
Revision Mine = 16-DEC-2010 17:34.00
Corsent Time = 16-DEC-2018 18.33.26
- comant - Pasanater file, ToPSPINVEX
= Data_Format 1D CoMPLEX
pim Bire Seree
Dinritre n
Dim Units [ppm]
Dinansions
Spectrceater = BRUKER b
21 Field Strength = 9.39793489(T] (400 [MHz])
X posin b
o £00.13247097 e
rrerite
2 X offset 2.47096654 [kiiz]
& *roints i
hrescans =1
Yovees 501262081 k]
Seane i
Temp_Get 296.6981[K]
Filtar Factor = 2456
=1
g
=1 - — o
i S S &
=]
3
<]
3
g
Z _(S)-MTPA
S
£
. . . . : . T '
60 50 40 3.0 20 10 PhMe,Si
R Y N
EERo 3353528888 s 283238 3 25
ERB22203528%48 g 283338 % g8
S835358583553333 & 88333 3 S8
Filonane Abs1-067 A10 1-2.34¢
Rutnor Yo
23 . Experiment 2930
= g Semmie Paraneter file, ToPSPIVer
= Solvent CHLOROFORM-1
Creation_Tine = 22-WOV-2017 16:09:08
Revision Mine = 16-DEC-2010 16.32:24
=] Carsent Time = 18-DEC-2018 18:33:58
= %
comant Paraneter file, ToPSPIVer
Dataornat = 15 coupuEx
pim Bire Seree
=] Dinritie m
& Dininite tpeal
Dinansions
Spectcuater = BRUKER_ b
= Field Strength = 9.39793489(T] (400[MHz])
<3 X_pomain
reeg 100.13247097 e
rieqritp = T
X offset 2.47096654 [kiiz]
- *potate Sares
= hrescans =1
s Ksweep 8.01262081 (kitz]
S i E
- Temp_Get 296.7158[K]
2] Filtes Factor = 2456
|
|
- (u b=
|
= | ~
=3
&
<3
B
g
g ) Wl (R)-MTPA
g
E
: . . . . . : . ; '
90 8 70 0 40 30 20 10 0 PhMe;Si
NS N | A | N
Trozoikinopon Siawmemen L Ahian o S
o93SCEEREAES 259854988 g 23RS B 28
SRERARRARNNIT BREREEEEE &  353:8% 4 28
X : parts per Million ¢ 1H




(S)-MTPA ester S11

H NMR: (S or R)-MTPA ester S11

Filename ~ be#3-093 10 12-2.3a
N Ruthor = o
g Experinent = 2930
5 Sample. = arameter file, T0PsPINVer
Sotvent < Catorosos-D
< Revision Time - 4-APR-2019 15:23:57
=
Conment - Parameter file, T0PSPINVer
Data Format = 1b COMPLEX
Din Size 3278
bimticie - 1n
Dim_Units = [ppm]
< s Dimensions =x
=~ g Spectrometer = BRUKER DMX_NMR
Field Strength = 9.39793489(T] (400 [MHz])
X bonain I
Xrreq < 400.13247007 sz
- XrreqFlip - TRUE
2 . Xotesst = 247096654 (k]
g Xroints = 5768
NE X prescans = 1
< X_Sweep = 8.01282051 [kHz]
Scans Zs
- Temp_Get = 207.4721[K]
a7 w Filter_Factor = 2496
- 5
3
3 F
<
<
N
<
3
]
g
H 1 | (S)-MTPA
= /
S5 e}
T T T T . T
9.0 8.0 7.0 6.0 5.0 1.0 )
=N N A PhMezSI™ S
AEELRRASE IS eI RERE 8T 2RSS 233 38 2
A58LREREEIZSIZSEERRARE4S g8d 8% 4
fogaaddauisisiels fe i l-F i b 2 33 g
X : parts per Million : 1H
Filename = Kbs#3-094_10-5. 34t
o Ruthor = roc
e Z Experiment = 2930
g Sample T4 - Parameter file, TOPSPINVer
Sotver 2 Carorosom-
Revision Tine = 4-APR-2019 15:26:58
f— - Parameter file, TOPSPINVer
Data Format = 10
Din Size = 3278
Dimmicle - in
Dim _Units =1 ]
< . ru-sirpel
2 5
s Spactronatar = ERUKER DIX IO
Field_Strength = 9.39793483(T] (400 (HEz])
X_bonain S
” X reeq = 400.13247087 (Mtz)
3 X _Freq Flip = TRUE
g Xoresst = 2 ar0966sa xiiz]
X roints =768
- Xrrascans - 1
< X sweep = 8.01282051 [kHz]
. Scans Ze
i = @ Temp_Get = 297.4915(K]
& & Filter Factor = 2496
s .
a §
<=
N
<
2
5 (R)-MTPA
K
g o
£
T T T )
9.0 5.0 1.0 PhMe,Si” X
£H 28 H 28
& a8 ki 332

X : parts per Mil

lion : 1H

S38




"H NMR: (S or R)-MTPA ester S16
(S)-MTPA ester S16

Kkbs#2-010 A_Proton-1

2.0

0
I

abundance

98

6.29

207

X : parts per Million : Proton

0309

0348 ~—

AomaTomomhene lac-—can
RECEFILFTSSERBE 285m238
2253323488823 2539559
N S RGN S g A

Actual_Start_Time

Revision_Time
Comment.
Data_Format

Spectzoneter
Field_strength
X Acq_Duration
reeq
Xoteaat

K points
Woprescans
Rasolution

X_Sweep
X_Sweep_Clipped
Domain

Total_Scans

Relaxation Delay

Repetition Time

-
BE - proton.3x
<] (2 TN
o CHLOROFORM-D
ME| 22-FEB-2018 16:17:15
« = 18-DEC-2018 18:48:12
|
& = single_pulse
o z X
k| 13107
N Proton
o [ppm]
- x
<E| Spectrometer = we-scze00s/11
24 Field strength = 538976611 (400 etz
2 X_Acq_Duration 2.18628096(s]
] - X_Domain 18
- "re 399.78219838 [MHz]
k| X offset 5[ppm]
= K roints T6364
~3 K prescans o1
- X_Resolution 0.45739775 [Hz]
< Ksweep 7. 4940048 [xstz]
= X_Sweep_Clipped = 5.99520384 [kHz]
- T52_poui woton
M TrrFre 39976219838 Mitz]
Trroffaet Stopm)
=1 E i pemein o
Tri_Freq 399.78219838 [MHz]
E Tri offset 5[ppn]
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k| o Scans 8
- - z ~ Total_scans -8
bk o Relaxation_Delay
=3 Recvr. Gain
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"H NMR: (S or R)-MTPA ester S17
(S)-MTPA ester S17

E Filename = Kbs#3-095_10-4.3df
& o Author = roc
24 = Experiment = zg30
3 Sample_ = Parameter file, TOPSPINVer
2 Solvent = CHLOROFORM-D
IE Revision Time = 4-APR-2019 16:00:43
S o
e = Comment = Parameter file, TOPSPINVer
a Data Format = 1D COMPLEX
E Din Size = 32768
_ Dim_Title =1
2 Din Units = [ppm]
E w Dimensions = X
3 § Spectrometer = BRUKER DIMX_NMR
= Field Strength = 9.39793489[T] (400 [MHz])
=4 *_por 18
= X Freq 400.13247097 [Miz]
2] - . X Freq Flip = TRUE
= 2 f X oeesat 2.47096654 [xitz]
= - X points 32768
=k X Prescans =1
> X Swaep = 8.01282051 [kiiz)
7 ! ns -s
E Temp_Get = 297.4858(K]
= o Filter Factor = 2496

I I DT DU IR DOTRY I MR A
097

1.0 2.0 3.0 40 5.0 6.0 7.0 8.0 9.0 10.011.012.
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£ [e]
o T T T T T .
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AN AN L
SeLBURIAEES KB5S 2588 228 g3gzgss 5z
FE9E88IT8RY 353885888 228 GEZNERS oz
SeSCRRRRARE G88822833 4 444 szornnads S 3
X : parts per Million : 1H
(R)-MTPA ester S17°
Filename = kbs#3-096_10-4.3df
2 Author e
: Experiment = zg30
Sample T4 - Parameter file, TOPSPTNVer
Solvent < crzororoms-
o Revision Time - 4-APR-2019 16:00:05
- 2
E Comment - Parameter file, ToPSPINVer
S . Data_Fornat = 10 G
2 Dim_Size = 32768
DimTitie - 1m
o Dim Units = Ippm]
=4 binensions =
Spectrometer = BRUKER_DHX_NMR
o S 3 Field Strength = 9.39793489[T] (400[MHz])
=4 T - X_Domain =1
= 1 X Freq = 40013247097 ez
XFreqrlip - TRUE
X osast < 2.47096654 [xHz]
=] X points = 376
B X_Prescans 1
3 Xsweep 801282051 [kiz]
3 o Scans -8
s
24 Temp_Get = 297.4951[K]
Filter Factor - 249
<
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=
2]
=3
=
EE
<
EE
=4
S
<=4
5
g
g (R)-MTPA
2 | L %
= o]
T T T T T T T T T
9.0 8.0 7.0 6. 4.0 3.0 20 10 0 PhMe,Si” X
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Tass 32 T 833858 g%
$988 28 § SEICEEERE 2§
g as 4 SEZEDnIf Zg
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(R)-MTPA ester derived from (R)-3c¢ (68% ee)
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3. Determination of optical purity

Compound 3a (racemate)

100
2 50 = 2 0 5
0 /\ /\ |
- [ -5
16 18 20 22 24 26 28 30
Minutes
UV Results
Pk # Retention Time Area Area Percent Height
1 18.707 616523 49.997 27463
2 23.750 616594 50.003 21081
Totals
1233117 100.000 48544
Column: CHIRALPAK AD-H
Column size: 0.46 cm X 25 cm HO
Eluent: n-hexane/EtOH = 50/1 PhMe,Si
Flow rate: 0.5 mL/min
Detect: 254 nm
Compound (R)-3a (>99% ee)
100 5
2w % o
= o~ E
0 AL
T T T T T -5
16 18 20 22 24 26 28 30
Minutes
UV Results
Pk # Retention Time Arca Arca Percent Height
1 21.089 694670 100.000 27417
Totals
694670 100.000 27417
Column: CHIRALPAK AD-H
Column size: 0.46 cm X 25 cm HO
Eluent: n-hexane/EtOH = 50/1 .
PhMe,Si

Flow rate: 0.5 mL/min

Detect: 254 nm
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Compound (S)-3a (>99% ee)

5
40 |
173 ™ w
g < Lo =
° 20+ s %
0 /\ |
T T T T T T T _5
16 18 20 22 24 26 28 30
Minutes
UV Results
Pk # Retention Time Area Area Percent Height
1 25.483 382678 100.000 12029
Totals
382678 100.000 12029
Column: CHIRALPAK AD-H
Column size: 0.46 cm X 25 cm
Eluent: n-hexane/EtOH = 50/1
Flow rate: 0.5 mL/min
Detect: 254 nm
Compound 4a (racemate)
5
40+ 5 §
2 ] N £
] 20+ o 2
0 1 N
T T T T 75
6 8 10 12 14 16
Minutes
UV-970 Results
Pk # Retention Time Area Area Percent Height
1 11.024 344259 50.184 23179
2 11.746 341729 49.816 21157
Totals
685988 100.000 44336
Column: CHIRALCEL OD-H
Column size: 0.46 cm X 25 cm
Eluent: n-hexane .
PhMe,Si

Flow rate: 0.5 mL/min

Detect: 254 nm
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Compound (S)-4a (98% ee)

200 5
(=23
S
2 1001 | 3
2 = 0 =
S
o
0 A ~ |
T T —r T ¥5
6 8 10 12 14 16
Minutes
UV Results
Pk # Retention Time Area Area Percent Height
1 11.659 2132883 99.035 116565
2 12.909 20775 0.965 1406
Totals
2153658 100.000 117971
Column: CHIRALCEL OD-H
Column size: 0.46 cm x 25 cm
Eluent: n-hexane :
PhMe,Si
Flow rate: 0.5 mL/min
Detect: 254 nm
Compound (R)-8a (>99% ee)
200 5
g
» ~ a
£ 100 Lo £
— ~ E
3
o
0 1 "
15.0 17.5 20.0 22.5 25.0
Minutes
UV-970 Results
Pk # Retention Time Area Area Percent Height
1 21.042 2387 0.096 292
2 21.985 2495384 99.904 85350
Totals
2497771 100.000 85642
Column: CHIRALPAK AD-H
Column size: 0.46 cm x 25 cm
H OH
Eluent: n-hexane/EtOH = 1 . <
uent: n-hexane/EtO 50/ PhMe,Si

Flow rate: 0.5 mL/min

Detect: 254 nm
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Compound (S)-8a (>99% ee)

200 5
2 1001 - 0 2
° & 2
T = g :
N
0 ‘/\l | I
T T _5
15.0 17.5 20.0 22.5 25.0
Minutes
UV-970 Results
Pk # Retention Time Area Area Percent Height
1 21.260 654914 99.532 27062
2 22.449 3079 0.468 180
Totals
657993 100.000 27242
Column: CHIRALPAK AD-H
Column size: 0.46 cm X 25 cm
HO_ H
Eluent: n-hexane/EtOH = 50/1 .
PhMe,Si
Flow rate: 0.5 mL/min
Detect: 254 nm
Compound (R)-3b (>99% ee)
150 5
100 -
%] 2 %)
» = Lo =
2 - =
50 g =
0\ \
T T T T T T T _5
8 9 10 1 12 13 14 15 16
Minutes
UV-970 Results
Pk # Retention Time Area Area Percent Height
1 10.764 570576 99.947 44458
2 14.136 300 0.053 57
Totals
570876 100.000 44515

Column: CHIRALPAK AD-H
Column size: 0.46 cm x 25 cm
Eluent: n-hexane/EtOH = 50/1
Flow rate: 0.5 mL/min

Detect: 254 nm

OH

t-BuMe,Si”~ >
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Compound (R)-4b (96% ee)

200+
3 2
= 1001 2
0
10 1‘2 1‘4 1‘6
Minutes
UV Results
Pk # Retention Time Area Area Percent Height
1 16.792 69364 2.080 4647
2 17.276 3266204 97.920 181895
Totals
3335568 100.000 186542
Column: CHIRALCEL OD-H
Column size: 0.46 cm x 25 cm
Eluent: n-hexane e NS
£BuMe,Si” X
Flow rate: 0.5 mL/min
Detect: 254 nm
Compound (Z£)-8 (racemate)
5
40+
o~
S >
@ < = 2
+ - [ee) —_
) 20+ - o 2
0 S—
T T T T 75
12 14 16 18 20 22
Minutes
UV-970 Results
Pk # Retention Time Area Area Percent Height
1 16.352 382390 50.676 19371
2 18.419 372185 49324 16638
Totals
754575 100.000 36009
Column: CHIRALPAK AD-H
Column size: 0.46 cm x 25 cm
Eluent: n-hexane/EtOH = 50/1 =

Flow rate: 0.5 mL/min

Detect: 254 nm

HO™ “SiMe,Ph
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Compound (R,Z)-8 (>99% ee)

100 5
o
2 50 = | 3
s _ © =
: /\
| T \
0 ‘ T T T
15.0 17.5 20.0 2.5 25.0
Minutes
UV-970 Results
Pk # Retention Time Area Area Percent Height
1 17.401 2525 0.289 117
2 19.310 870864 99.711 36188
Totals
873389 100.000 36305
Column: CHIRALPAK AD-H
Column size: 0.46 cm X 25 cm
Eluent: n-hexane/EtOH = 50/1 yZ
Flow rate: 0.5 mL/min
HO” ~SiMe,Ph
Detect: 254 nm
Compound (8,2)-8 (>99% ee)
100 5
£ 50 I 2
E . oz
o 3
3 o
0 '.: |
T T T T _5
12 14 16 18 20 22
Minutes
UV-970 Results
Pk # Retention Time Area Area Percent Height
1 17.089 1566530 99.751 75615
2 19.339 3912 0.249 188
Totals
1570442 100.000 75803
Column: CHIRALPAK AD-H
Column size: 0.46 cm X 25 cm
Eluent: n-hexane/EtOH = 50/1 %

Flow rate: 0.5 mL/min

Detect: 254 nm

HO" “SiMe,Ph
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Compound 9 (racemate)

40-
2 2 s 2
CE o z o2
0 /\,.__/\J_,\_
T T T T T . T -5
10 12 14 16 18 20 22
Minutes
UV-970 Results
Pk # Retention Time Area Area Percent Height
1 15.481 209302 49.708 12078
2 19.594 211757 50.292 8736
Totals
421059 100.000 20814
Column: CHIRALPAK AD-H
Column size: 0.46 cm x 25 cm OH
Eluent: n-hexane/EtOH = 50/1 =
t-Bu
Flow rate: 0.5 mL/min
Detect: 254 nm
Compound (S5)-9 (90% ee)
200 5
<
<
% 100+ Lo %
- 5 , z
=
0 AL—-_/;
T _5
10 12 14 16 18 20 22
Minutes
UV-970 Results
Pk # Retention Time Arca Areca Percent Height
1 15.424 1950174 95.088 101926
2 19.767 100732 4912 4914
Totals
2050906 100.000 106840
Column: CHIRALPAK AD-H
Column size: 0.46 cm % 25 cm OH
Eluent: n-hexane/EtOH = 50/1 =
t-Bu

Flow rate: 0.5 mL/min
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Detect: 254 nm

Compound (5)-10 (15% ee)

500
2 2
S 250 0 2
0 £S)
, i — : - — -5
4 6 10 12 14
Minutes
UV Results
Pk # Retention Time Area Area Percent Height
1 8.144 4934168 42.626 440915
2 8.879 6641257 57.374 491054
Totals
11575425 100.000 931969
Column: CHIRALCEL OD-H
Column size: 0.46 cm X 25 cm
Eluent: n-hexane ¢ Bu/\\“‘
Flow rate: 0.5 mL/min
Detect: 254 nm
Compound 11 (racemate)
100 5
a 50 @ = 0 2
2 S g I %
/\ | /\_L
0 ‘ — ‘ .
26 28 30 32 34 36 38 40 42 44
Minutes
UV-970 Results
Pk # Retention Time Area Area Percent Height
1 36.693 1309452 50.172 29906
2 42.506 1300448 49.828 23798
Totals
2609900 100.000 53704
Column: CHIRALPAK AD-H
Column size: 0.46 cm X 25 cm OH
Eluent: n-hexane/EtOH = 50/1 Ph =

Flow rate: 0.5 mL/min
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Detect: 254 nm
Compound (S)-11 (>99% ee)

100 5
2 50 2
a i
—_ ,0 —_
2 N >Z
&
[N .
- 3
0+ =
‘ -5
25.0 27.5 30.0 32.5 35.0 37.5 40.0 42.5 45.0 47.5
Minutes
UV-970 Results
Pk # Retention Time Area Area Percent Height
1 37.529 3712840 99.904 71011
2 44.322 3573 0.096 84
Totals
3716413 100.000 71095
Column: CHIRALPAK AD-H
Column size: 0.46 cm X 25 cm OH
Eluent: n-hexane/EtOH = 50/1
uent: n-hexane/EtO 50/ Ph P
Flow rate: 0.5 mL/min
Detect: 254 nm
Compound (R)-11 (>99% ee)
100 5
D
[se)
o
2 50 & 2
£ -0 )
= < z
o~
N
® J\
0 \ \
T T 5
25.0 27.5 30.0 32.5 35.0 37.5 40.0 42.5 45.0 47.5
Minutes
UV-970 Results
Pk # Retention Time Area Area Percent Height
1 38.224 7379 0.328 205
2 44.039 2244037 99.672 38117
Totals
2251416 100.000 38322

Column: CHIRALPAK AD-H
Column size: 0.46 cm X 25 cm
Eluent: n-hexane/EtOH = 50/1

Flow rate: 0.5 mL/min
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Detect: 254 nm

Compound 12 (0% ee)
300 5
200
5 -0 S
= 100 E
0 R NV&
-5
10 15 20 25 30 35
Minutes
UV Results
Pk # Retention Time Area Area Percent Height
1 23.538 6853894 49.715 209558
2 25.208 6932441 50.285 205547
Totals
13786335 100.000 415105
Column: CHIRALCEL OD-H
Column size: 0.46 cm x 25 cm
Eluent: n-hexane Ph X
Flow rate: 0.5 mL/min
Detect: 254 nm
Compound 13 (racemate)
200 5
s o »
£ o = 2 o 3
0 N A
T T T T M “\““w“ T ‘\“1—5
10 12 14 16 18 20 22 24
Minutes
UV-970 Results
Pk # Retention Time Area Area Percent Height
1 17.114 1126533 49.394 56088
2 20.180 1154187 50.606 47424
Totals
2280720 100.000 103512
Column: CHIRALPAK AD-H
Column size: 0.46 cm % 25 cm OH

Eluent: n-hexane/EtOH = 50/1

Flow rate: 0.5 mL/min
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Detect: 254 nm
Compound (R)-13 (>99% ee)

200
% 1001 Lo %
= z
0 =
T T T T T T T _5
10 12 14 16 18 20 22 24
Minutes
UV-970 Results
Pk # Retention Time Area Area Percent Height
1 17.779 3269150 100.000 152038
Totals
3269150 100.000 152038
Column: CHIRALPAK AD-H
Column size: 0.46 cm x 25 cm OH
Eluent: n-hexane/EtOH = 50/1 PhMe,Si =
Flow rate: 0.5 mL/min
Detect: 254 nm
Compound (S5)-13 (>99% ee)
200 5
@ 8 o
i 100 - N Lo R
o — o
= > o z
5 >
- JAN
0 T T
T T _5
10 12 14 16 18 20 22 24
Minutes
UV-970 Results
Pk # Retention Time Area Area Percent Height
1 17.919 913 0.064 58
2 21.269 1423361 99.936 54480
Totals
1424274 100.000 54538

Column: CHIRALPAK AD-H
Column size: 0.46 cm x 25 cm

Eluent: n-hexane/EtOH = 50/1

Flow rate: 0.5 mL/min
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Detect: 254 nm

Compound 14 (racemate)

200 5
2 100 8
2 5 2 0 2
s 8
0 ‘/\l‘./\l
T T T T T T T T _5
46 48 50 52 54 56 58 60 62 64
Minutes
UV-970 Results
Pk # Retention Time Area Area Percent Height
1 0.018 82 0.007 56
2 54.597 455510 40.485 9955
3 56.110 669548 59.508 13184
Totals
1125140 100.000 23195
Column: CHIRALCEL OD-H x3
Column size: 0.46 cm x 25 cm
HO H
Eluent: n-hexane/EtOH = 50/1 PhMe,Si
Flow rate: 0.5 mL/min
Detect: 254 nm
Compound (S5)-14 (99% ee)
200 5
8 1001 o 2
2 8 o =
< =
c o8
04 SN
! ‘ 5
46 48 50 52 54 56 58 60 62 64
Minutes
UV-970 Results
Pk # Retention Time Area Area Percent Height
1 54.180 837147 99.301 17685
2 55.770 5897 0.699 199
Totals
843044 100.000 17884
Column: CHIRALCEL OD-H x3
Column size: 0.46 cm % 25 cm
HO, H
Eluent: n-hexane/EtOH = 50/1 PhMe,Si

Flow rate: 0.5 mL/min
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Detect: 254 nm

Compound 15 (racemate)

200
it 1004 < s
< z g °o2
0 T )
15.0 17.5 20.0 22.5 25.0
Minutes
UV-970 Results
Pk # Retention Time Area Area Percent Height
1 17.504 674042 50.251 32872
2 21.340 667319 49.749 26131
Totals
1341361 100.000 59003
Column: CHIRALPAK AD-H
Column size: 0.46 cm x 25 cm HO
Eluent: n-hexane/EtOH = 50/1 PhMe,Si
Flow rate: 0.5 mL/min
Detect: 254 nm
Compound (R)-15 (>99% ee)
200 5
] IS
2100 2 2
2 R o o2
J\ :
0 T T ‘
T T T _5
15.0 17.5 20.0 22.5 25.0
Minutes
UV-970 Results
Pk # Retention Time Area Area Percent Height
1 17.572 1356415 99.895 62346
2 21.415 1423 0.105 41
Totals
1357838 100.000 62387
Column: CHIRALPAK AD-H
Column size: 0.46 cm x 25 cm HO
Eluent: n-hexane/EtOH = 50/1 PhMe,Si

Flow rate: 0.5 mL/min
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Detect: 254 nm
Compound (8)-15 (95% ee)

200
2 1001 S 2
£ . F0 )
= o~ ~ %
S
o A//\\\_,
0 | | )
15.0 17.5 20.0 22.5 25.0
Minutes
UV-970 Results
Pk # Retention Time Area Area Percent Height
1 17.392 34348 2.595 1884
2 21.772 1289451 97.405 48438
Totals
1323799 100.000 50322

Column: CHIRALPAK AD-H
Column size: 0.46 cm x 25 cm
Eluent: n-hexane/EtOH = 50/1
Flow rate: 0.5 mL/min

Detect: 254 nm

Compound of (5)-16 (racemate)

40+
2 2 2 e s
2 20 S S =
] & 3
0- I\_,__r/ \..L/ \
T T T " T " " " " T " T _5
20.0 22.5 25.0 27.5 30.0 32.5 35.0 37.5 40.0
Minutes
UV Results
Pk # Retention Time Area Area Percent Height
1 32.663 146186 46.922 5461
2 34.073 165368 53.078 5780
Totals

311554 100.000 11241

Column: CHIRALPAK AD-H x2

Column size: 0.46 cm X 25 cm
Eluent: n-hexane/EtOH = 50/1
Flow rate: 0.5 mL/min

Detect: 254 nm

PhMe,Si
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Compound of (5)-16 (70% ee)

40-
8 = 0 =
= g d E
0 ‘J\H_/\‘
T T T T T T 75
20.0 22.5 25.0 27.5 30.0 32.5 35.0 37.5 40.0
Minutes
UV Results
Pk # Retention Time Area Area Percent Height
1 32.563 44993 14.858 1798
2 33913 257817 85.142 9071
Totals
302810 100.000 10869
Column: CHIRALPAK AD-H x2
Column size: 0.46 cm x 25 cm
HO, H
* n- = e P
Eluent: n-hexane/EtOH = 50/1 PhMe,Si
Flow rate: 0.5 mL/min
Detect: 254 nm
Compound 3c (racemate)
100 5
2 50 g | 8
2 3 3 ° 2
j\ ;
07_1\__/\ ‘ N 5
20 3‘0 40 50 éO 70
Minutes
UV Results
Pk # Retention Time Area Area Percent Height
1 0.030 46 0.002 25
2 33.463 1298820 52.322 27096
3 59.165 1183472 47.676 9192
Totals
2482338 100.000 36313
Column: CHIRALPAK AD-H OH
Column size: 0.46 cm x 25 cm
Eluent: n-hexane/EtOH = 50/1 HgH
Flow rate: 0.5 mL/min .
PhMe,Si

Detect: 254 nm
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Compound (R)-3¢ (>99% ee)

150 150
100 100
™
s , s , 2
o ~ o
= 50+ - 50 =
20 2‘5 3b 3‘5 4b 4‘5 5‘0
Minutes
UV Results
Pk # Retention Time Area Area Percent Height
1 27.063 1421786 100.000 36287
Totals
1421786 100.000 36287
Column: CHIRALPAK AD-H OH
Column size: 0.46 cm x 25 cm
Eluent: n-hexane/EtOH = 50/1 HgH
Flow rate: 0.5 mL/min .
PhMe,Si
Detect: 254 nm
Compound (8)-3¢ (>99% ee)
100 100
é 50 - o 50 £
) 3 )
S
0,‘ ‘/N_,O
2‘0 2‘5 3‘0 3‘5 4b 4‘5 5‘0
Minutes
UV Results
Pk # Retention Time Area Area Percent Height
1 47.695 1384610 100.000 13642
Totals
1384610 100.000 13642
Column: CHIRALPAK AD-H
Column size: 0.46 cm x 25 cm
Eluent: n-hexane/EtOH = 50/1
Flow rate: 0.5 mL/min
ow rate: 0.5 mL/ PhMe,Si

Detect: 254 nm

S57




Compound 4c¢ (racemate)

401 3
<
2 - 3
s 20 A 2 0 2
0 ‘ AN
S S — S -5
20 30 40 50 60 70 80
Minutes
UV-970 Results
Pk # Retention Time Area Area Percent Height
1 21.650 883069 49.037 25025
2 77.158 917744 50.963 7058
Totals
1800813 100.000 32083
Column: CHIRALCEL OD-H OMe
Column size: 0.46 cm X 25 cm
Eluent: n-hexane MeO
Flow rate: 0.5 mL/min PhMe,Si
Detect: 254 nm
Compound 4c (72% ee)
100 5
© © "
8 504 08 g i E=
2 e s 0 2
S
oy t— ‘ ‘ ‘ ‘ ‘ ‘ -5
20 30 40 50 60 70
Minutes
UV Results
Pk # Retention Time Area Area Percent Height
1 19.885 733443 14.234 25197
2 67.476 4419280 85.766 30026
Totals
5152723 100.000 55223
Column: CHIRALCEL OD-H OMe
Column size: 0.46 cm X 25 cm
Eluent: n-hexane MeO
. 5 . \ W
Flow rate: 0.5 mL/min PhMe28|/\\

Detect: 254 nm
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Compound 3d (racemate)

5
40+
2 ] 2 - . &
S g = : 2
0 j\—]\___ﬁ_/\_l__
T T ‘ T T T T T T T _5
10 1 12 13 14 15 16 17 18
Minutes
UV Results
Pk # Retention Time Area Area Percent Height
1 12.389 61885 13.603 3706
2 13.042 193637 42.563 13190
3 15.861 199415 43.834 7261
Totals
454937 100.000 24157
Column: CHIRALPAK AD-H
Column size: 0.46 cm X 25 cm oH
Eluent: n-hexane/EtOH = 50/1 _
) PhMe,Si
Flow rate: 0.5 mL/min
Detect: 254 nm
Compound (R)-3d (49% ee)
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UV Results
Pk # Retention Time Area Area Percent Height
1 11.739 54748 8.078 3875
2 12.146 463106 68.333 30847
3 15.704 159863 23.588 5581
Totals
677717 100.000 40303
Column: CHIRALPAK AD-H Cl
Column size: 0.46 cm X 25 cm oH
Eluent: n-hexane/EtOH = 50/1
PhMe,Si

Flow rate: 0.5 mL/min

Detect: 254 nm
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Compound 4d (racemate)
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5.0 7.5 10.0 12.5 15.0
Minutes
UV Results
Pk # Retention Time Area Area Percent Height
1 7.904 72865 52.021 5665
2 8.448 67204 47.979 5380
Totals
140069 100.000 11045
Column: CHIRALCEL OD-H Cl

Column size: 0.46 cm x 25 cm

Eluent: n-hexane

. PhMe,Si
Flow rate: 0.5 mL/min
Detect: 254 nm
Compound 4d (27% ee)
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Minutes
UV Results
Pk # Retention Time Area Area Percent Height
1 7.819 158979 36.338 12679
2 8.281 278517 63.662 24552
Totals
437496 100.000 37231
Column: CHIRALCEL OD-H Cl

Column size: 0.46 cm x 25 cm

Eluent: n-hexane

PhMe,Si~

Flow rate: 0.5 mL/min

Detect: 254 nm
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Compound 3e (racemate)
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Minutes
UV Results
Pk # Retention Time Area Area Percent Height
1 12.369 217907 54.199 18221
2 13.462 184141 45.801 11770
Totals
402048 100.000 29991
Column: CHIRALPAK AD-H FsC
Column size: 0.46 cm x 25 cm oH
Eluent: n-hexane/EtOH = 50/1
. PhMe,Si
Flow rate: 0.5 mL/min
Detect: 254 nm
Compound (R)-3e (78% ee)
5
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Minutes
UV Results
Pk # Retention Time Area Area Percent Height
1 11.063 1958640 89.167 143920
2 12.983 237967 10.833 13877
Totals
2196607 100.000 157797
Column: CHIRALPAK AD-H FsC
Column size: 0.46 cm % 25 cm oH
Eluent: n-hexane/EtOH = 50/1
PhMe,Si

Flow rate: 0.5 mL/min

Detect: 254 nm
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Compound 3f (racemate)
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Minutes
UV Results
Pk # Retention Time Area Area Percent Height
1 6.995 59537 55217 4698
2 7.385 48286 44.783 4791
Totals
107823 100.000 9489
Column: CHIRALPAK AD-H
Column size: 0.46 cm x 25 cm
Eluent: n-hexane/iPrOH = 19/1 PhMe,Si
Flow rate: 0.5 mL/min
Detect: 254 nm
Compound (R)-3f (80% ee)
150 5
100 g
= 0 £
S 2 2
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Minutes
UV Results
Pk # Retention Time Area Area Percent Height
1 7.046 79564 10.376 5983
2 7.540 687263 89.624 65746
Totals
766827 100.000 71729
Column: CHIRALPAK AD-H /0
. =
Column size: 0.46 cm % 25 cm OH
Eluent: n-hexane/iPrOH = 19/1 PhMe,Si

Flow rate: 0.5 mL/min

Detect: 254 nm
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