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PROTON (s2pul)

FidFile: KMS-813-30_PROTON_01

/home/vnmrl/vnmrsys3

Sample directory:

Agilent—NMR
KMS-813-30_01

Archive directory

Data collected on: Jul 31 2017
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KMS-813-30
Data Collected|on:

Agilent-NMR. ¢om-vnmrs400
Archive directory:

/home /vnmrl/ sys/data/koo-2
Sample directory:

KMS-813-30_0
FidFile: KMS-813-30_CARBON_01

Pulse Sequence: CARBON (s2pul)
Solvent: cdcl3
Data collected on: Jul 31 2017
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Sample: KMS-045-P
Sample ID: §_43_KMS-045-P_koo-2_20150501_(1
File: shome/walkup2/vrmrsys /data/koo-2,/KMg-045-P_Proton_01.fid

Pulse Sequence: s2pul

Solvent: cdcl3
Temp. 25.0 C / 298.1 K

Sample #43, Operator: walkgdpe
File: KMS-045-P_Proton 0l m b o c e ot Mmoo amrl9eY e 23 o N 28 p
VNMRS-400 "400NR" REageguuuaaaaTaInnEs nnw = b - nw 9
[ I L T Nl S L e S L L L S T 7T W = o N o -—;-—; <

Retax. delay 1.000 sec K /| L b UJ .
Pulse 45.0 degrees o

Acg. time 2.643 sec

Width 6830.6 Hz

8 repetitions

OBSERVE H1, 400.0340096 MHz

DATA PROCESSING

Line broadening 0.5 Hz

FT size 65536
Total time ¢ min, 31 sec
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77.007
76.688
56.627

Sample Name:

KDH-KMSSul fone-C J J
Data Collected on: /
Agilent-NMR.com-vnmrs400
Archive directory:
/home/vnmrl/vnmrsys/data/koo-2

138.587
138.246
133,695
133.680
131.041

129.106
126.922

126.528
116.584
77.325
77.212

=

142.410
128.985
128.462

‘i~ Agjleat Technolgy

Sample directory:
KDH-KMSSul fone-C_01
FidFile: KDH-KMSSulfone-C_CARBON_01

Pulse Sequence: CARBON (s2pul)
Solvent: cdecl3
Data collected on: Dec 22 2017

SO,Ph
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Sample: SHK-1855-1R
Sample ID: s_41_SHK-1855-1R_koo-2_20150505_01
File: shome/walkup2/vnmrsys/data/koo-2/SHK-1855-1R_Proton_01.fid

Puise Sequence: s2pul

Solvent: <dci3
Temp. 25.0 C s 298.1 K

Sample #41, Operator: WATKUPE m b o om0 O P M B O mm oo o om~ TP = OO~ O ©B o O T @ oy © T oo o
File: SHK-1855-1R _Proton_0H o T 6o NO R QWM oo QWO ®QQT T < ol ® rOoOT MA@~ D DD DT ST o
VNMRS-400 "“400MRT TRRnrgeneEaNaaaTesaene e SeassawTETee” “REane euwuas <
L e o AT o T S S R =T - - T - - [Fr R Te T TETTTTT OO0 NN AN NN NN o o e (=]
) J |
Relax. delay 1.000 sec ::LJ ///J L J LJJJ
Pulse 45.0 degrees
Acq. time 2.049 sec
Width 6830.6 Hz
8 repetitions
OBSERVE H1, 400.0340098 MHz
DATA PROCESSING
Line broadening 0.5 Hz
FT size 65536
Total time & min, 31 sec
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1.76 1.90 1.89 1.08 1.10 1.17 1.18 1.48
0.99 2.82 1.00 1.97 2.12 2.63 2.532.56



Sample: KMS-316-R

Sample ID: $_40_KMS-316-R_koo-2_20166503_01
File: shome/walkup2/vnmrsys/data/koo-2,/KHN$-316-R_Carbon_02.fid

Pulse Sequence: sZpul

Solvent: cdcl3

Ambient temperature

Sample #40, Operator: walkup2
File: KMS-316-R_Carbon_02
VNMRS=-400 "400MR"

Relax. delay 1.000 sec

Pulse 45.0 degrees

Acqg, time 1.300 sec

Width 24509.8 Hz

512 repetitions

OBSERVE C13, 100.5886406 MHz
DECOUPLE H1, 400.0360169 MHz
Power 42 dB

continuously on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 0.5 Hz

FT size 65536
Total time 19 min, 42 sec
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Sample: SHK-1857-1
Sample ID: s_A42_SHK-1857-1_koo-2_20150505
File: /home/walkup2/vnmrsys/data/koo-2/SHK

Pulse Seguence:
Solvent: ¢dcl3
Temp. 25.0 C / 298.1 K

Sample 743, Operateys walky
File: SHK-1857<dcPeobon 9k
VNMRS-400 "4ofMRO " KT eI Ian

Relax. delay 1LQ

Pulse 45.0 degré

Acgq. time 2.049 secC

Width 6830.6 Hz

8 repetitions
OBSERVE H1, 400.0340102 MHz
DATA PROCESSING

Line broadening 0.5 Hz

FT size 65536

Total time 0 min, 31 sec

s2put

01
-1857-1_Proton_01.fid

i i

2.00 2.97 2

1.19 2.92

.12

1.401
1.379
1.356
1.353
1.337
1.313
1.272
1.244
1.227
1.132
1.129
0.0038
=0.000
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SHK-1862-2R-re

Sample: SHK-1862-2R-re
Sample ID: S_46_SHK-1862-2R-re_koo-2_20150520_01
Files /home/waTkup2/vnmrsys/data/koo-Z/SHK—1862-2R-re_?r0t0n_01.fid

Pulse Seqguence: s2pul

Solvent: cdcl3
Temp. 25.0 C , 298.1 Kk

Sample #46, Operator: walkup OO NP OO NNTOPNODPODMNO NS T
File: SHK-1862-2R-re_Prot@m o T 0 @ n 0 ~ D 0 T . T 010 0 & 1o = 01 60 5 0 0
VHNRS-400: “W00MRY T LTI Shalesi Gl B 5.0 inin s 500900 0000 el o

L ol o S o S S L 0w ww DWW YYW! WD

Relax. delay 1.000 sec

Pulse 45.0 degrees

Acqg. time 2.049 sec

Width 6830.6 Hz

16 repetitions

OBSERVE H1, 400.0340085 MHz
DATA PROCESSING

Line broadening 0.5 Hz

FT size 65536
Total time 0 min, 55 sec
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SHK-2010-1-1R

Sample: SHK-2010-1-1R
Sample ID: s_41_SHK-2010~1~1R_koo-2_20160425_01
File: /home/walkup2/vnmrsys/data/koo-2/8HK-2010-1~1R_Noesy_01.fid

Pulse Sequence: NOESY

Solvent: cdcl3

Ambient temperature

Sample #41, Operator: walkup?2
File: SHK~2010-1-1R_Noesy_01
VNMRS-400 '"400MR"

Retlax. delay 1.000 sec

Mixing 0.400 sec

Acq. time 0.134 sec F2 p

Width 3834.4 Hz 4

2D Width 3834.4 Hz (ppmy]

16 repetitions B

2 % 256 increments 3

OBSERVE H1, 400.0340t67 MHz -
DATA PROCESSING E
Gauss apodization 0.062 sec ]

F1 DATA PROCESSING 6.0
Gauss apodization 0.123 sec B

FT size 4096 % 4036 .
Total time 3 hr, 29 min, 38 sec 7
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COSY and NOESY
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HMQC (C-H correlation)

KDH-510-1204-HMQC

Sample Name KDH-510-1204-HMQC Pulse sequence gHMQC Temperature 24 Study owner  vamri S
Date coliecled 2017-12-04 Solvent cdcl3 Spectrometer Agilent-NMR.com-vnmrs400  Operator  vamri
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HMQC (C-H correlation)

KDH-510-1204-HMQC

Sample Name KDH-510-1204-HMQC Pulse sequence gHMQC Temperature 24 Study owner  vamri
Date collected 2017-12-04 Solvent cdcl3 Spectrometer Agilent-NMR.com-vnmrs400  Operator  vomri
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HMQC (C-H correlation)

KDH-510-1204-HMQC
Sample Name KDH-510-1204-HMQC Pulse sequence gHMQC Temperature 24 Study owner  vamri
Date coliected  2017-12-04 Solvent  edel3 Spectrometer  Agilent-NMR.com-vnmrs400  Operator  vamr1 3
S\
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HMBC (C-H correlation)

KDH-510-MC-1206-HMBC2
Sample Name KDH-510-MC-1206-HMBC2 Pulse sequence gHMBCAD Temperature 24 Study owner  vamrl S
Date coliecled  2017-12-06 Sclvent edel3 Spectrometer  Agilent-NMR.com-vnmrs400  Operaior  vomri ~
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HMBC (C-H correlation)

KDH-510-MC-1206-HMBC2 1
Sample Name KDH-510-MC-1206-HMBC2 Puise sequence gHMBCAD Temperatwre 24 Study owner  vamri 4 2
Date collected 2017-12-06 Solvent cdel3 Spectrometer Agilent-NMR.com-vnmrs400  Operaior  vnmri
14 . S
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HMBC (C-H correlation)

KDH-510-MC-1206-HMBC2

Sample Name KDH-510-MC-1206-HMBC2

Pulse sequence gHMBCAD

Temperatwe 24 Study owner  vamri 4

Date collecled 2017-12-06 Solvent cdcl3 Spectrometer  Agilent-NMR.com-vnmrs400  Cperator  voamr1
) 12 14 o S
' ! ' ~
12 o | K I ET) R/ 71112 8
15’ 1.2

T

e
8
(12',14') 13'-Me =
(8,10) 9-Me
9'13-Me
(8,10,12,14)
(3,3") S-Me 2.5
2.6-j
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HMBC (C-H correlation)

KDH-510-MC-1206-HMBC2
Sampie Name KDH-510-MC-1206-HMBC2 Pulse sequence gHMBCAD Temperature 24 Study owner  vamrl 4 2
Dale coliected 2017-12-06 Solvent cdel3 Spectrometer  Agilent-NMR.com-vnmrs400  Operator  vnmr1 S
~
9'-Me
9-Me S-Me 13'-Me
13-Me
E i
g ]
o 6.0
7] u
313 -Me) 1414 -
(9-Me) 10(13-Me) 12 . =
(13'-Me’) 12/ 6.4 -
, 6.8 =
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(9-Me) 8 ] ===
7.6
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Assignment of 1H and 13C NMR peaks of 9-Z-carotene 13
(based on HMQC and HMBCQ)

Y BTSN Y
w| N R o

13-Me

=
N

=
(%]

11

Shift (ppm) Multiplicity (Hz) Shift (ppm) DEPT
7.40 d (8.0) 126.7 CH
7.25 d (8.0) 126.8 CH
- - 137.6 q
2.50 15.8 CH,
7.25 126.8 CH
7.40 126.7 CH
- - 133.8 q
6.57 d (14. 128.5 CH
7.36 d (14.8 124.9 CH
- - 1347 q
2.04 s 20.8 CH,§
6.16 d (11.6) 1314 CH
6.88 dd (14.8) 1235 CH
6.33 d (11.6) 137.5 CH
- - 136.5 q
2.03 s 129 CH,
6.26-6.36 m 1331 CH
6.60-6.70 m 130.2 CH

S2-22



Assignment of 1H and 13C NMR peaks of 9-cis-carotene 13
(based on HMQC and HMBCQ)

Y BTSN Y
w| N| R o

13’-Me

=
i

=
(%]

Shift (ppm) Multiplicity (Hz) Shift (ppm) DEPT
7.35 d (8.0) 126.6 CH
7.20 d (8.0) 126.8 CH
- - 137.2 q
249 15.8 CH,
7.20 126.8 CH
7.35 126.6 CH
- - 134.8 q
6.53 d (14. 126.9 CH
6.86 d (14.8 1329 CH
- - 135.5 q
2.04 s 129 CH,§
6.35 d (14.8) 133.0 CH
6.67 dd (14.8) 130.3 CH
6.42 d (14.8) 138.2 CH
- - 136.5 q
1.99 s 12.8 CH,
6.26-6.36 m 1331 CH
6.60-6.70 m 130.2 CH

S2-23



Absorbance (%)

1.0
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0.8
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uv

C =867 x10-6 M in MC
Lambda (e) 462 (53,000), 485 (60,000), 517 (45,000)

462
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SHK-2010-1-1
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200 600
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700
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Auto-Scaled Chromatogram

0.064 ‘
0.04 ‘
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0.00 5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00 45.00 50.00 55.00 60.00
Minutes

Peak Results
Name | RT(min) |Area(uv*sec) | %Area | Height{uv) | Amount Units
1 14008 | 3547027 100 194458

Column: Hypersil BDS C18 250 x 4 mm 5 um, Part No: 28105-254030
Mobile phase: 100% MeCN Flow rate: 1.0 mL/min
Detection: UV @ 506nm Temperature: 25°C

S2-25



Sample: SHK-1728-1

File: /home/walkup2/vnmrsys/data/koo-2/3HK-1728-1_proton.fTid

Pulse Sequence: s2pul

Solvent: cdc13

Ambient temperature
Cperator: walkup2

File: SHK-1728-1_proton
VNMRS-400 "400MR"™

7.882
7.862
7.770
7.751

Relax. delay 1.000 sec

Pulse 45.0 degrees

Acg. time 2.949 sec

width 6830.6 Hz

8 repetitions

0BSERVE H1l, 400.0340098 MHz
DATA PROCESSING

Line broadening 0.5 Hz

FT size 65536
Total time 0 min, 31 sec

7.442
7.423
7.403
7.322

o 7.303

7.284
7.259

5.835
5.817
5.738

—

—1.901

“.1.880

1.587

-0.000

Yo
4.36
0.230.14

ppi



Sample: SHK-1728-1-C
Sample 1D:

s_37_SHK-1728-1-C_koo-2_206140207_01

File: /home/wa1kup2/vnmrsys/data/koo-2/SHK-T728—1-C_Carbon_nl.f1d

Pulse Sequence:

Solvent: cdcl3
Ambient temperature

s2pul

Sample #37, Operator: walkup2
Fite: SHK-1728-1-C_Carbon_01

VNMRS-400 "400MR"™

Relax. delay 1.000 sec
Pulse 45.0 degrees
Acg. time 1.300 sec
width 24509.8 Hz

256 repetitions
OBSERVE
DECOUPLE H1,
Power 42 dB
continuously on
WALTZ-16 modulated
DATA PROCESSING

Line broadening 0.5 Hz
FT size 65536
Total time 9 min,

Ci3, 100.5886534 MHz
400.0360169 MHz

51 sec

165.778
152.965
—136.673
~135.223
125.898
124.136
123.943

/a

\..123.727

\=

M

121.355
120.849

77.319
76.999
76.679

v
N

50.951
47 .674
21.601

30,866

—30.494

LI T R

14.395

-

v

Ay " o =

—

L

LR ARE S N AR S R B B

z00
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Sample: SHK-1736-R1
File: s/home,swalkup2/vnmrsys /dataskoo-2/8HK-1736-R1_proton.fid

Pulse Sequence: s2pul

Solvent: cdcl3

Ambient temperature
Operator: walkup2

File: SHK-1736-R1_proton
VNMRS~-400 "400MR" g

8.222
8.032
8.013
7.674
7.656
7.633
7.635
7.627
7.607
7.58%
7.285

5.676
5.657
5.638

Relax. delay 1.000 sec

Pulse 45.0 degrees

Acq. time 2.049 sec

wWidth 6830.6 Hz

8 repetitions
OBSERVE H1, 400.0340079 MHZ
DATA PROCESSING

Line broadening 0.5 Hz

FT size 65536
Total time 0 min, 31 sec

4.324
_4.297
\_4,278

3.998
3.986

\_ 3,953

3.866

1.902

1.697
1.585

0.000




Sample: SHK-1736-R1-C
Sample ID: s_36_SHK-1736-R1-C_koo-2_20140267_01
File: ,shome walkup2/vnmrsys/data/koo-2/SHK-1736-R1-C_Carbon_01.fid

Pulse Sequence: s2put

Solvent: cd¢l13
Ambient temperature
Sample #36, Operator: walkup2
File: SHK-173&-R1-C_Carbon_01
VNMRS-400 "affonr»

o~

151.689

=4

Relax. delay™.000 sec

Pulse 45.0 degrees

Acg. time 1.300 sec

Width 24569.8 Hz

256 repetitions

OBSERVE C13, (100.5887264 MHz
DECOUPLE H1, (400.0360169 MHz
Power 42 dB

continuousily on

WALTZ-16 moduylated

DATA PROCESSI

Line broadening 0.5 Hz

FF size 65536
Total time 3 min, 51 sec

—142.298
——136.066
—127.180
\126.809

C'JMS/NQ?Q
0,

8b

76.400
25 NR7
75.768
-—53.437
—49.110
13.852
-2.177
-2 184

—113.104

=

124.511
~—121.425
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Sample: SHK-1885-3

Sample ID: s_44_SHK-1885-3_koo-2_20151013_01
File: shome/walkup2/vnmrsys/data/koo~2/SHK-1885-3_Proton_02.fid

Pulse Sequence: s2pul

Solvent: cdcl13

Ambient temperature
Sample #44, Operator: walkup2
File: SHK-1885-3_Proton_02
VNMRS~-400 "400MR"

Relax. delay 1.000 sec

Pulse 45.0 degrees

Acqg. time 2.049 sec

Width 6830.6 Hz

8 repetitions
OBSERVE H1, 400,0340167 MHz
DATA PROCESSING

Line broadening 0.5 Hz

FT size 65536
Total time § min, 31 sec

9.442
7.352
7.332
7.243
7.198
7.177
7.0186
6.988
6.963
6.934
6.866
5.826
6.802
6.7%4

MDD S 0T N
Tl 0T oMo
r\coqscommq-mmm

oo
mwmmwow@ww

W

o
/©/\)v8028T MO

NS Y N

14a

2. 4728
2.041

"

L Lt
. .1k .04
2.241.@284051.03

-
3.26

—1.873
—1.545
1.235

e
6.68
3.27
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Sample: SHK-1885-3R
Sampte ID: s_41_SHK-1885-3R_koo0-2_20151013_01
File: /home/walkupZ/vnmrsys/dataskoo-2/8HK-1885-3R_Carbon_01.7id

Pulse Sequence: s2pul

Solvent: cdcl3
Ambient temperature
Sample #41, Operatog: walkup2

WO WM 0O~ WO Qo o W =T O W
File: SHK-1885-3R_Carbon_01 AT ONOATOND PN DO D —w o~ - S M~
VNMRS-400 “400MRT™ ¥ - @uamoaaReEaneETne nee ~eew
= O =t MM M~ DTN = M MDD N~ o o W N e
% TEunnanganosaNag N kel
Relax. delay 1.000"sec
Pulse 45.0 degrees Lliibgj [;LJ LJ/J L LJ
Acq. time 1.300 sec
Width 24509.8 Hz
2048 repetitions
OBSERVE €13, 100.5886362 MHz
DECOUPLE H1, 400.0360169 MHz
Power 42 dB
coentinuously on
WALTZ-16 modulated
DATA PROCESSING
Line broadening 0.5 Hz XX SO,BT O Xy X 0
FT size 65536
Total time 1 hr, 18 min, 50 sec g l
NN
A Ne)
~ l4a
S
o WS hiprioiri g tknp i iuipylsbigs W v esbriopidpinpaieidpabio srrp i o ™ “ML:,‘ Wt Nime o sl

LA L 0 L L L L I B L O O L B

220 200 1890 160 140 120 100 80 60 40 20 i ppr



Sample: CJA-560-2-1R
Sample ID: s_40_CJA-560-2-1R_koo-2_20140603_01
File: shomeswalkup2/vnmrsys/datas/koo-2/CJA-560-2-1R_Proton_01.fid

Pulse Sequence: s2pul

Soivent: cdcl3
Ambient temperature

Sample #40, OpepAlpL i MBI n c e T T L T O LN N CO R VO D NI @MW DI~ © CEHNNDO=OMON DT ) cown
File: CIA-SA0-ZlB POiom e o " 0o o O 0 C OO T O D00 TANENS O T N-DNT HOSMNDNONRT NG T © o ~o o
VNMRS-400 "400fRF @ O M TN NN N " 200N 000000 nLNNNNTNNM® 0N o PNTTTA—AOOO® 1D N o~ c oo

N oy h-m CLOOOOOEOOEOOOOE’ECOE®nBOOen NN NN NN - ccao

Relax. delay 1.
Pulse 45.0 degreeg
Acg. time 2.043% sec
Width 6830.6 Hz

8 repetitions
0OBSERVE H1, 400.0340102 MHz
DATA PROCESSING

Line broadening 0.5 Hz

FT size 65536
Total time 0 min, 31 sec

)

.
z

Q/WSOZBT . MO
\S 2b ‘\S 14a

I
9 8 7 6 5 4 3 2 1 ppm
I e e — e L
2.00 0.84 0.360.98 2.58 177
1.66 0.920.410.36 3.91 0.89

S2-37



Sample: SHK-1969
Sample ID: s_45_SHK-1969_koo-2_20160301_01
File: /home/walkup2/vnmrsys /data/koo-2/SHK-1969_Proton_01.fid

Pulse Sequence: s2pul

Solvent: cdcl13
Ambient temperature

Sample #45, Operator: walkup2 ©Ww-©Ww NAEARNOONOG NOOMNOM-OT o N Ow® o - o
File: SHK-1969_Proton_01 “®wow® ~NMOTN~T MO MMOOT T VOew o o o =
VNMRS-400 “400MR" aaaa neaaeess aoaaaaTn A A ~os et
[ O WwwYVYwYwwo WWnWWWwWwWwwn NN N o™ - — o

Relax. delay 1.000 sec L‘ J L\/J

Pulse 45.0 degrees

Acq. time 2.049 sec

Width 6830.6 Hz

8 repetitions
OBSERVE H1, 400.0340087 MHz
DATA PROCESSING

Line broadening 0.5 Hz
FT size 65536
Total time 0 min, 31 sec
OH
AN
~
S
T T T T [ T T T T T T T T T | T T T ] T T T T 'r T T '_ L T T I T
9 7 6 5 2 1 ppn
o e oy o v
2.03 0.98 0.92 1.00 3.13
2.31 1.04 0.97 3.16 52_38
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2016041501

/homE/wa1kup2/vnmrsy§/data/koo—Z/SHK-Z00?-1_Prot0n_01.f|d

s_40_SHK-2007-1_koo-2

cdc13

Ambient tempera

Pulse Sequence: s2pul
Solvent

Sample: SHK-2007-1

Sample ID:
File

(2]
3
=3
\vxn-h-lxh-l\l\r\I\Nr—rsr\r-hr-rhr\r~r~hr\.htnwcncomcou:comwlnvv?Q‘(")NNNNNNNNNNNNNNNN—I-—C-—!-—!ﬁ-—!ﬂﬂnC
T

8 repeti
OBSERVE

Total time 0 min, 31 sec

FT size 65536

$2-39

[

L
5.23230.91 2.84

(=]

.1.58 2.960.72 1.27

0.57

2.00
0.85

.34

oy
1.15

1.17

ittt

5.6888.98.91 3.23
4.33.83016.052.39



Sample: SHK=-2010-1-1R
Sample ID: s_41_SHK-2010-1-1R_koo-2_20160421_01
File: shome/walkup2/vnmrsys/data/«xoo-2/SHK-2010-1-1R_Proton_01.¥id

Pulse Sequence: s2pul

Solvent: cdcl3

Ambient temperature
Sample #41, Operator: walkupa
File: SHK- £010-1-1R_ protmaﬂt.32832223221355%3%8533:::3 Sonramos 2o o =

|

elax. delay 1. sec

Rel del 1.000 | J J LJ

Pulse 45.0 degrees NN

Acqg. time 2.049% sec

Width 6§830.6 Hz

8 repetitions
OBSERVE H1, 400.0340091 MHz

DATA PROCESSING

Line broadening 0.5 Hz

FT size 65536
Total time 0 min, 31 sec

H‘
T T T T T T T T T T T T T F T T | T T T T | T T T T ‘ T T T [ T
9 8 7 6 2 1 ppn
Y R et e # iy r)
0.92.04 1.250.5222 0.93

1.30 1.00 1.10.48.40

1.48

2.37 2.81
.78



Sample: SHK-1944-H
Sample ID: s_34_8SHK-1944-H_koo-2_20160113_01
Files: shome/walkup2/vnmrsys/dataskeo-2/8HK-1944-H_Proton_01.fid

Pulse Seguence: s2pul

Solvent: c¢dcl3

Ambient temperature

Sample #34, Operator: walkup?
File: SHK-1944-H_Proton_01
VNMRS-400 "400MR"

.7.268
5.465
5.458

-1.369

—1.323
1.305
1.287
1.263
1.258
1.245

~——1.091
1.074
0.995
0.978
-0.000D

\e
-

Relax. delay 1.00D sec : !
Pulse 45.0 degrees :

Acqg. time 2.049 sec

Width 6830.6 Hz

8 repetitions
0BSERVE H1, 400.0340066 MHz

DATA PROCESSING

Line broadening 0.5 Hz

FT size 65536
Total time 0 min, 31 sec

CO,Et
20

w - L W b i
0.88 1.00 2.97 1.08 0.38
2.00 1.06 2.62 3.10 3.07



Sample: 3SHK-1944-C
Sample ID: s_R37_SHK-1944~C_koo-2_20160114_01

File: shome/walkup2/vnmrsys/data/koo-2/SHK-1944-C_Carbon_02.fid

Pulse Sequence: s2pul

Solvent: cdcl3
Ambient temperature
Sample #37, Operator: walkup2
Fite: SHK~1944-C_cCarbong02
VNMRS-4860 "400MR™ -

8
142.150
142,083

o

Relax. delay 1.000 sec™
Pulse 45.0 degrees

Acq. time 1.300 sec
Width 24509_8 Hz

256 repetitions
OBSERVE €13, 100.5886373 MHz
DECOUPLE H1, 400.0350169 MHz
Power 42 dB

continucusly on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 0.5 Hz

FT size 65536
Total time 9 min, 51 sec

-

CO,Et
20

123.017

——118.563

58.617

36.253

—28.594

__21.232
—17.269

—

14.332
14,057

——

180 160 140



Sample: SHK-1931-2-1
Sample ID: s_41_SHK-1931-2-1_koo-2_20151219_01
File: /home/walkup2/vamrsys/data/koo-2/SHK-1931-2-1 _Proton_01.fid

Pulse Sequence: s2pul

Solvent: cdcl13
Ambient temperature
Sample #41, Operator: waikup2

" T WD NT M. wmm—«mmcmwr\mmwuﬁcva--dto0000-—-H.bv-o—OOHI.nC:trLnu'):nrs.Nmnooo:xnmmmdcweoomwmmdmwwvu
File: SHK-1831-2=-1_Proton_01 MWD NETNO T NS T AN AT RO T AR TNNDII~NDNNDPCOTNNODTDOTNADIONDTNNNADORWDNODD DMK
VNMRS-400 “400MR" - NN AA A SO wcrcreq-<r<r<rmmmw-—uwwvwvmmmmmmwwmNNNNﬁ-—n—q-—q.—u-—u.nwcrcr:rvwcrvmmmmmmwwwwcu
LT i o o = =~ V!rﬁ'EI'ETV{rﬁ‘ﬁ¢¢U‘Q’MNNNNNNC\INNNNNNNN(\INC\INNNNN—i-—lH—!HHv—lﬂHﬁv—lv—de—lHH-—!ﬂﬂwAc

~
Relax. delay 1.000 sec L\\\
Pulse 45.0 degrees
Acg, time 2.049 sec
Width 6830.6 Hz
8 repetitions
OBSERVE H1, 400.0340098 MHz
DATA PROCESSING
Line broadening £.5 Hz
FT size 65536
Total time 0 min, 31 sec

o} o}
", 0
S-S
21
T T T [ T T T ‘ T T T T ; T T T T ‘ T T T ¥ I T T Ll T ‘ T T T ’ T T ¥ T ’ T T T T I T T T 13 l 1
9 8 7 6 5 4 3 2 1 ppr
W i ! eyt bt I
0.95LB00022 116571 0.ZF1740 1.2817.10

00 2P 86160.12 1.24 0.BIB6 2991 2.41.87



Sample: SHK-1931-2-1-¢
Sample ID: s_46_8HK-1931-2-1-c_koo-2_20151215_01
File: /home/walkup2/vrmrsys/data/koo-2,/SHK~1931-2-1-c_Carho|

Pulse Seguence: s2pul

Solvent: cdcl3
Ambient temperature

Sample #46, Gperator&,,uq,]lgypz P~ A 0SS MO
File: SHK-1931-2-1-ceCarhom_(1 mwovToTdoew~own g
VNMRS-400 MADOMRY vm-—:cz- me':r.:fc\fu::tr—‘oommmno-!a
@ m o MM DWW omN [

©c e wuo MMM NNy EOnm o

— B I I B T I R B R R ] - o

— 1832

\

Relax. delay 1.0600 e'c‘L

Pulse 45.0 degrees

Acg. time 1.300 sec

Width 24509.8 Hz

512 repétitions

OBSERVE C13, 100.58863] MHz
DECOUPLE H1, 400.03601 MHz
Power 47 dB

continuously on

WALTZ-16 modulated

DATA PROCESSING i
Line broadening 0.5 Hz

FT size 65536

Total time 13 min, 42 sec

130.345
129.832
125.940
128.783
127.832

126.099

01.¥id

EtO

125.601
125.251

S-S

21

77.3138
77.200

OEt

1.679
1.620

76.999
76.679
61.569
61.212
61.101
61.026
61.004
30.858
20.165
20.024
19.7439
19.585
19.519
19.429
14.224
14.209

-
N\




Sampte: SHK-1940-1
Sampte ID: s_49_SHK-1940-1_koo-2_20160111_01
File: shomeswalkup2/vomrsys /data/koo-2/SHK-1840-1_Proton_01.fid

Pulse Sequence: s2pul

Solvent: cdcl3
Ambient temperature
Sample #49, Operator: walkup2

File: SHK-1840-1_Proton_01 @ =4 i ®oinb e ShREzgIax =
VNHRS-400 "400MR™ R T 000 TTof moaRoaNSs S
L w < T T T o N NN al e R e R ] [—]
Relax. delay 1.000 sec L [ L\/J [
Pulse 45.0 degrees r/
Acg. time 2.049 sec
Width 6830.6 Hz
8 repetitions
OBSERYE H1, 400.0340087 HHz
DATA PROCESSING
Line broadening 0.5 Hz
FT size 65536
Total time 0 min, 31 sec
~
S
CO,Et
22
T T T I T T T ‘ T T T T T 1) T T T l T T T ‘ T T ¥ T 1 T T T T 3 T T T ] T T L |
9 8 7 6 4 3 2 1 ppi
e e Bl
0.85 1.47 1.67



Sample: SHK-1940-1
Sample ID: s_33_SHK-1940-1_koo-2_20160122_ 01
File: shomeswalkup2/vnmrsys /data/koo-2/SHK-1940-1_Carbhon_01.fid

Pulse Seguence: s2pu?t

Solvent: ¢dcl3

Ambient temperature

Sample #33, Operator: walkup2
File: SHK-1840-1_Carbon_01
VNMRS-400 "400MR'

76.983
76.663
60.765
21.659
20.276
19.711
—~—15.152

16%.480
124.923
77.303
77.184
14,171
14.096

130.470
—19.785

Relax. delay 1.000 sec

Pulse 45.0 degrees

Acg. time 1.300 sec

Width 24509.8 Hz

2048 repetitions
OBSERVE C13, 100.5886430 MHz
DECOUPLE H1, 4006.0360169 HMHz
Power 42 dB

continuousty on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 0.5 Hz

FT size 65536
Total time 1 hr, 18 min, 50 sec

139.929
— 135,705

CO,Et
22

L L L L L L 0 L L L L Y O L D e e ey B e s e e s A B s I s B B S B B

200 180 1680 1410 120 100 80 60 40 20



Sample: SHK-1350-2

Sample ID: s_42_SHK~1950-2_K0o-2_20160202_01

File: shome/walkup2/vnmrsys/data/koo-2/SHK~1950-2_Proton_01.fid

Pulse Seguence: s2pul

Solvent: cdcl3

Ambient temperature

Sample #42, Operator: walkup2
File: SHK-1950-2_Proton_01
VNMRS-400 "400MR"™

Relax. delay 1.000 sec

Pulse 45.0 degrees

Acg. time 2.049 sec

Width 6830.8 Hz

8 repetitions

DBSERVE Hi, 400.034011% MHz
DATA PROCESSING

Line broadening 0.5 Hz
FT size 65536
Total time ¢ min, 31 sec

6.923

OH

4.669

~—2.455
2,389




Sample: SHK-1950-2
Sample ID: s_34_SHK-1950-2_koo-2_20160203_01
File: /homeswalkup2/vnmrsys/datas/koo-2/8HK-1950-2_Carbon_01.fid

Pulse Seguence: s2pu!

Solvent: cdci3

Ambient temperature

Sample #34, Operator: walkupz
File: SHK-1850-2_Carbon_01
VNMRS-400 "400MR"

137.975
137.789
133.431
126.062

Relax. delay 1.000 sec

Pulse 45,0 degrees

Acg. time 1.300 sec

Width 24509.8 Hz

256 repetitions
GBSERVE €13, 100.5886391 MHz
DECOUPLE H1, 400.0360169 MHz
Power 42 dB

continucusly on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 0.5 Hz

FT size 655386
Total time 9 min, 51 sec

OH

=

77.312
76.999

\__75.680

58.922

—19.415%

—15.533

180 160 140 120



Sample: SHK-1954
Sample ID: s_d41_SHK-13954_xoo-2_20160204_0%

File: /home/walkupZ/vnmrsys/data/koo—2/§HK-1954_Pr0t0n_01.fid

Pulse Sequence: s2pul

Solvent: cdcl3
Ambient temperature
Sample #41, Operator: walkup2

File: SHK-1954_Preton_o01 -3 pa—4
VNMRS-400  "400MR% < e
(=) w oo
-
Relax. delay 1.000 sec [J
Pulse 45.0 degrees
Acq. time 2.049 slec
Width 6830.6 Hz
8 repetitions
OBSERVE Hi, 400.'0340079 HWHz
DATA PRCCESSING
Line broadening 0.5 Hz
FT size 65536
Total time 0 min, 31 sec
~o
~
S
16
A )
T T T T I T T T ¥ T T I T T T | T T T T T I T T T T | T T T T I T T T T l T T T T T T T l 1
11 10 9 7 6 5 4 3 2 1 ppn
¥ i by
0.45 3.54



Sample: SHK-1954 N
Sample ID: s_41_SHK-1954_koo-2_20160204_01
File: shomeyswalkup2/vnmrsys/data/koo-2,/SHK-1954_Carbon_01.fid

Pulse Seguence: s2pul

Solvent: cdcl13

Ambient temperature

Sample #41, Operatgr: walkup2
File: SHK-1854_Cardon_01
VNMRS-400 “400MR"

o
o

Relax. delay 1.0 sec

Pulse 45.0 degree

Acgq. time 1.300 sec

wWidth 24509.8B Hz

1024 repetitions
OBSERVE C13, 100.5886362 MHz
DECOUPLE H1, 400.0360169 MHz
Power 42 dB

cont inuous iy on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 0.5 Hz

FT size 65536
Total time 39 min, 25 sec

77.312
76.999

141.864
128.813
125.683

\__76.67¢

145.841
—20.716
—14.395

a

16

" " i A ” " i

r i ¥ y w g 4 s

Illr]l\TT]irll[rrl\|\\Il|!|l![\|ll;l||r‘||1r|rrr1|w\4||\T;IIITII[ilir|il|||:!rl}lvl\\rill]ll'r\\llwr]lwrt|lilr

200 180 160 14¢0 120 100 80 60 40 20 ppm



Sample: SHK-1955-1
Sample ID: s_43_8SHK-1955-1_koo-2_20160212_01 .
File: shome/walkup2/vnmrsys/data/koo-2/3HK-1%55-1_Proton_01.fid

Pulse Sequence: szZpul

Solvent: cdci3
Ambient temperature

Sample #43, Operator: walkupZ o~ ™ - D~ ®~m .
File: SHK-1955-1_Proton_01 o o < © o~ r~w® o =
VNMRS-400 '*400MR" ©e bt “© sEaae 2
~ I~ -1 w0 NN NN =]
]
Relax. delay 1.000 sec L\\ ,4/J
Pulse 45.0 degrees
Acg. time 2.049 sec
Width 6330.6 Hz
B repetitions
OBSERVE H1, 400.0340064 MHZz
DATA PROCESSING
Line broadening 0.5 Hz
FT size 65536
Total time 0 min, 31 sec
O
AN
~
S 17
JL | J\ JL Ju . e 1
T T T T ‘ T T T T ‘ T T T T E T T T T ‘ T T 1 T T T I T I T T T ‘ T T T T ! T T T ‘
9 8 7 6 5 4 3 d 1 pp
= v - S
1.03 0.39 3.17



Sample: SHK-1955-~1
Sample ID: s_34_SHK-1955-1_koo-2_20160212_01
File: shome/walkup2/vnmrsys/dataskoo-2/SHK-1955-1_Carbon_01.fid

Pulse Sequence: sZpul

Solvent: cdcl3
Ambient temperature
Sampte #34, Opgrator: walkup2

File: SHK-1955%1_Carbon_01 hhe Do 2 S8 = 922

VNMRS-400 "4(DMR" T8 8e 0 oo Toon ®
o =, mm o™ o, o~ M= M= M o NN -

Relax. delay ™1.000 sec AN SN L\LJ

Pulse 45.0 degrees | L | |

Acqg. time 1.300 sec

Width 24508.8{Hz

1024 repetitipns
OBSERVE C13, 100.5886703 MHz
DECOUPLE H1, 400.0360169 MHz
Power 42 dB

continuously on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 0.5 Hz

FT size 65536
Total time 39 min, 25 sec

S 17

. m el " " L L . " N {

U dalas y ¥ o |

||\‘|||\‘f[l1|ll![|lll\]|\vl‘ITT\]Illllll\[|l\\III\\||I!fl[!l|l[ffllli[ll|]|l¥|rT\\|I!r!]llrl]\\l\[!ll1T\ll

200 180 160 140 120 100 80 60 40 20 pp



Sample: SHK-1959

Sample ID: s_41_SHK-1959_koo-2_20160215_01
File: /home/walkupZ/vnmrsys/data/koo-2/SHK-1959_Proton_01.fid

Pulse Sequence: s2pul

Solvent: cdc13
Ambient temperature

Sample #41, Operator: walkup2 — o @ O NN ONNNIG NS DN O MO TADIN T ANON AR NOD RO ADLNTINC D - o
File: SHK-1959_Proton_01 w© T - TS OMNWM =TT OT T NN A O MO TN~ EETNADIROTON AT OO O LN r~ O
VNMRS-208  "200MR N ome @R eSS RNn@a S nmYSESanmooNgaaaeSdaSnenTSTas S8
- D W BN OO OUWLWLWLWLWWN WD ANNNNNN NN NN NN NN = oo
Relax. delay 1.000 sec L J
Pulse 45.0 degrees
Acg. time 2.049% sec
Width 6830.6 Hz
8 repetitions
OBSERVE H1, 400.0340087 MHz
DATA PROCESSING
Line broadening 0.5 Hz
FT size 65536
Total time 0 min, 31 sec
OH
X =
~N
S
L]
T T T E T T T T I T T T ( T T T F T T T T T T 1 T T ¥ T | T T T ‘
9 7 6 5 3 2 1 pp
—_ - Lt L s it o
2.52 0.8B 1.02 4.34 .02
1L.00 0.93 0.95 1.87 3.92



Sample: SHK-1960-2
Sample ID: s_42_SHK-1960-2_koo-2_20160216_01
File: /homeswalkupl/vnmrsys/data/koo-2/SHK-1960-2_Proton_01.fid

Pulse Seqguence: sZpul

Solvent: cdci3
Ambient temperature

SﬂmP:"nSc@%-:rQ-P&Féer ry%.l&uéz-\cmcphmmwwmwmuvwcmwhmom-ivmamﬁNNwNmmmvmcmmvv N T AT NG T ~ DT o O m
File:SHik» ANAP O N T S PO~ TONADWGT TNNMNOWDT O D e 0D o0 NS S NGO ABNON~DT M —AS M oo o
VNMESmLm(Pwuﬁmﬁlmw\‘Dmh-h-h-h-h-r\-mu:u:u:u:towemmmmmmmmvcrwcrcrcernotrtrmm-—t-—iH:rq‘ccca TN —-Om oo oW NN oo
L A T o e o e e e e e e e e e e LT T e o e e o e e o o O O e A S N T TR . S T R RS R N - S T R T T, ST A T 0 NN N NN NN A soco
(]

K e
Width 6830°
8 repetitions
OBSERVE H1,
DATA PROCESSING
Line broadening 0.5 Hz
FT size 65536

Total time 0 min, 21 sec

\\

.
PPh;

/
N
g

N T . o J

T T T ‘ T T T T [ T T T T 1 T T ¥ [ T T T T ‘ T T T T [ T T 3 T ‘ T T T T j T T T l T T 3 T T 1
9 8 7 6 5 4 3 2 1 ppn
w Wy 1 o L v
0.35 0.320.31 0.5 2.05 0.76 1.65

. 3
200 BV (EEPF2 5 1.00 0.230.33 0.52 0.63 3.120.42



Sample; SHK-1962-2R

Sample ID: s_42_SHK~1962-2R_koo-2_20160222_01

File: shome/walkup2/vnmrsys/data/koo~2/8HK-1962-2R_Proton_01.fid

Pulse Sequence: sZpul

Solvent: cdcl13
Ambient temperature
Sample #42, Operator: walkup2

> = OO A0 CHhROOPONNDMN O O©®®EMNT =y D= OO O [— -]
File: SHK-1962-2R_Proton_01 o WWwHNOUWLIDNNADTNOSHOBNOGNDWOHNSWLNM e 0 00 oo WD ~ o
VNMRS-400 “400MR™ = Rt A A A A A meenesaen e
oy NNNNN&DLD!DKD&DLD(D(DLDWLDGDGDLD(DLDCD‘DGD NN NNN A [— -]
Relax. delay 1.000 sec t\\ L l/J//J A
Pulse 45.0 degrees
Acg. time 2.049 sec
Width 6830.6 Hz
8 repetitions
OBSERVE H1, 400.0340091 MHz
DATA PROCESSING
Line broadening 0.5 Hz
FT size 65536
Total time 0 min, 31 sec
N
NN SN o)
~
s 14b
¥ U b
T T I T T T | T T ! T T ‘ T T | T T T T I T ¥ T T T T [ T T | T
11 10 9 8 7 6 2 ppm
W Sttt R
¢.79 2.00.991.78 .

1.25.00.991.68



Sample: SHK-18962-2R
Sample ID: s_42_SHK-1962-2R_koo-2_20160223_01
File: /home/walkup2/vnmrsys/data/koo-2/SHK-1962-2R_Proton_01.f1id

Pulse Seguence: s2pul

Solvent: cdc13

Ambient temperature
Sample #42, Operator: walkup2
File: SHK-1962-2R_Proton_01
VNMRS-4060 "200MR"

958

Z. 9260
7.069
7.039

—_7.033
—6.981
6.856
6.827
6.7%0
6.732
6.702
~——__6.696
6.667
—6.626
—6.586

Relax. delay 1.000 sec

Pulse 45.0 degrees

Acqg. time 2.049 sec

Width 6830.6 Hz

8 repetitions
0BSERVE H1, 400.0340091 MHz
DATA PROCESSING

Line broadening 0.5 Hz

FT size 65536
Total time 0 min, 31 sec

- 7.003

——6.819

N XXX

~ 14b

- 6.436
—6.399
— 6.359
— 6,333
—6.304
--6.261
—.6.232




Sample: SHK-1962-2R
Sample ID: s_43_SHK-1962-2R_koo-2_20160222_01
File: shome/walkup2/vomrsys/datas/koo-2/SHK-1962-2R_Carbon_01.fid

Pulse Sequence: s2pul

Solvent: cdcl3

Ambient temperature

Sample #43, Operagtlor: walkup2
File: SHK-1962-ZRoCarhon_01
YNMRS-400 "400MRT

g
>»

Relax. delay 1.000 sec

Pulse 45.0 degrees

Acg. time 1.300 sec

Width 24509.8 Hz

256 repetitions
OBSERVE <C13, 100.5885703 MHz
DECOUPLE Hi, 400.0360169 MHz
Power 42 dB

continuously on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 0.5 Hz

FT size 65536

Total time 9 min, 51 sec

148,447
141.167
138,133
187.226
136.936
136.847
136.616
136.326
185.746
133.724
131.537
130.920
125.782
125.685

76.957

76.637

\_ 76.817

20.860

126.964

-

L
-
. 127.217

NG Y N X,

14b

L N Y L L S L R N N L O L Y L O O L L L ) B O Y I O ) O A AL

200 180 159 140 120 100 80 60 40 20 ppr



Sample: SHK-1962-2R
Sample ID: s_43_SHK-1962-2R_koo-2_20160222_01
File: shomeswalkup2/vamrsys/dataskoo-2/8HK~1562-2R_Carbon_01.fid

Pulse Sequence: s2pul

Solvent: cdcl3
Ambient temperature

Sample #43, Operator: walkupZ_ ~ M O eBENGO O - ~ = ~ ~N
File: SHK-1%62-2R_Carbon_01 < ") M NOT AN o~ o o L l-] o O
VYNMRS=400 "40GO0NRT = - oNegean ~ o N ™~
o — o M~ W Wi oW (3] - o P~ o w
p 3 43 2884833 3 g 3 R a3

Relax. delay 1.000 sec
Pulse 45.0 degrees | L~kJrJ/J [ L] [

Acq. time 1.300 sec

wWidth 24509.8 Hz

256 repetitions

OBSERVE €13, 100.5886703 MHz
DECOUPLE Hi, 400,0360169 MHZ
Power 42 dB

continuously on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 0.3 Hz

FT size 65536

Total time % min, 51 sec

N \73

A P o Vi

LA L0 L L I 2 [ L L LB LS L L L I L L L L B L O L L I L O B O

152 150 148 146 144 142 140 138 136 134 132 136 128 126 ppm




Sampte: SHK-1962-1-2R

Sample ID: s_41_SHK-1962-1-2R_koo-2_20160223_01
File: shome/walkupZ/vomrsys/dataskoo-2/SHK-1962-1-2R_Proton_02.fid

Puise Sequence: s2pu?l

Solvent: cdcl13
Ambient temperature

Sample #41, Operator: walkup2
File: SHK-1962-1-2R_Proton_02 R R e e Sl AN R S
VNMRS-400 ~ "400MR" NN CE®@E®@nnTOON YN ToecSSe  an 2
Relax. delay 1.000 sec L\ L J/J

Pulse 45.0 degrees

Acg. time 2.049 sec

Width 6830.6 Hz

8 repetitions
OBSERVE H1, 400.0340091 MHz
DATA PROCESSING

Ltine broadening 0.5 Hz
FT size 65536
Total time 0 min, 31 sec

T T T | T T T T T T T | T T T ] I T T T T ! L T T ‘

9 7 6 2 pp
W G gy Il e o Ll b
1.78 00BAA4.11.15 5.16 0.69 0.31
00BARH 41 .00 3.07 6.27 0.34



29§°

119"

6E9°
e’

999"

549°
£89°

175

£T18°

06"

H12

H10

:

:

H1l

F42,F+4

H14

H15

.15

.11

0.727

6.51

.00

0.43

0.31

S2-60



Sample: SHK-1967-R
Sample ID: s_44_SHK-1967-R_koo-2_20160227_01
File: /home/walkup2/vnmrsys /data/koo-2/SHK-1967-R_Carbon_01.fid

Pulse Sequence: sZpul

Soivent: cdcl3
Ambient temperature
sample #44, Operatori ¥
File: SHK-1967+R=Cenbon
VNMRS-400 "40 b
u
o)

13262
132,138
129.937

__125.818
125.773
124.784
124,546

Relax. delay
Pultse 45.0 de
Acg. time 1.30
Width 24509.8 Hz
256 repetitions

OBSERVE C13, 100.5886 H
DECOUPLE H1, 400.0360 MH

Power 42 dB
continuously on
WALTZ-16 modulated
DATA PROCESSING
Line broadening 0.5 Hz
FT size 65536
Total time 9 min, 51 sec

—.20.9%48

—15.59%4

12.537
12.426

—C




[ P Y N

Sample: SHK-1967-R
Sample ID: s_44_SHK-1867-R_k0o-2_20160227_01
File: shome/walkup2/vnmrsys/data/koo~-2/SHK~-1967-R_Carbon_01.fid

Pulse Sequence: s2pul

Solvent: cdcl3

Ambient temperature

Sample #44, Operator: walkyp2
File: SHK-1967-R_Carbon_01®
VNMRS-400 "400MR" =

137.842
136.251
135.514
135.202
134,094
132.629
132.138
129.937

138

Relax. delay 1.000 sec
Pulse 45.0 degrees
Acqg. time 1.300 sec
Width 24509.8 Hz

256 repetitions
OBSERVE €13, 100.5886622 MHz
DECOUPLE H1, 400.0350169 MHz
Power 42 dB

continuously on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 0.5 Hz

FT size 65536
Total time 9 min, 51 sec

23
-
m
w
m!
-

—125.818

125,773

124.784
124.546

140 138 136 134 132 130 128 126

ppm



HMQC (C-H correlation)

KDH-SHK1967data

Sampie Name KDH-SHK1967data Pulse sequence gHMQC Temperature 24 Study owner  vamri
Date coliected  2017-12-07 Solvent edel3 Spectrometer  Agilent-NMR.com-vamrs400  Operalor  vamrl

F2 (ppm)
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v
wn
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HMQC (C-H correlation)

KDH-SHK1967data
Sample Name KDH-SHK1967data Pulse sequence gHMQC Temperatwre 24 Study owner  vamrl
Date collected  2017-12-07 Solvent cdcl3 Spectrometer  Agilent-NMR.com-vnmrs400  Operaior  vamrl
1 9
8 12 1337 6 14 g 15 21 711

10 g 6.2 2]
a, i W
14498 6.3
8 1 0 &
. a
12 6.47] =4
. 6.5_: 5
6.6
15 . o -
11 6.7—_
6.8
6.9
2 ! a o =4

IIIIIIIIIIIIIIIII\lllfllllIIIII[IF7I|IIIIIIIlTlIIIII!IIlllllllllll]iil]!ll'lT'll

139 138 137 136 135 134 133 132 131 130 129 128 127 126 125 124
F1 (ppm) S2-64



13-Me

9-Me

1-Me

S-Me

KDH-SHK1967data

HMQC (C-H correlation)

Sampie Name KDH-SHK1967data
Dale colleclted  2017-12-07

Pulse sequence gHMQC
Solvent cdcl3

Temperature 24 Study owner vamr1
Spectrometer Agilent-NMR.com-vnmrs400  Cperalor  vamr1

S-Me 13-Me

9-Me

E i
g i
2.0
N —
b -
2.17]
2.2

S2-65



HMBC (C-H correlation)

KDH-SHK1967data

Sampie Name KDH-SHK1967data Pulse sequence gHMBCAD Temperature 24 Study owner  vamrl
Date coliscled  2017-12-08 Solvent cdcl3 Spectrometer  Agilent-NMR.com-vnmrs400  Operaior  vamr1
i SRR N topbriiteapuaiomm e ok - e f
=S
= Joen- >
a4 2.57 «
] ]
~
B 3.0-
3.5
4.0
4.57]
5.0
5.5
6.0
] ° =
6.5
| - - -
7.0

]||IIIIlllllllIIlIIl'[llllllllfill|||||1|||||||||r|||l|||||||||l|

140 130 120 110 100 90 80 70 60 50 40 30 20

Fl1 (ppm)

S2-66



HMBC (C-H correlation)

KDH-SHK1967data
Sampie Name KDH-SHK1967data Pulse sequence gHMBCAD Temperatuie 24 Study owner  vamrl
Daie coliected 2017-12-08 Solvent cdcl3 Spectrometer  Agilent-NMR.com-vnmrs400  Operaior  vamr1

8 12 1 > 6 1410 15 21 711

= 6.1
g ]
2 ]
(812)10 J ~ 6.2 @
1214 3 % 3 ©
(6,10) 8 T A _ L) I
(10,14) 12 6.4 = ieyy =
6.5 ——
(1,9 7 . \\.\‘\\\\\\‘_-me ——
6.6 <
(13,14) 15 ] -
(9,13) 11 6.7 ~
6.8
6.9
7.0
qlllill[[lllllllI|IIIIIlIIIilIIIllI!I|I'IT|‘IIII|IIII|IIII|IIII|||||||||?'ll[]|ll?l|llll|
140 138 136 134 132 130 128 126 124

Fl1 (ppm)

S2-67



Assignment of IH and 13C NMR peaks of all-(£)-carotene 15
(based on HMQC and HMBCQC)

W Shift (ppm) Multiplicity (Hz) Shift (ppm) DEPT
2.31 (CH,) s 20.9 CH;
_ 6.96 s 125.8 CH
m 2.47 (CH5) s 15.6 CH,
_ 6.96 s 125.8 CH
m 2.31 (CH5) s 20.9 CH;
6.54 d (16.4) 124.8 CH
_ 6.37 d (16.4) 138.5 CH
m 2.07 s 124 CH;
6.23 d (11.6) 1321 CH
6.68 dd (14.8, 11.6) 124.5 CH
6.40 d (14.8) 137.8 CH
1.99 s 125 CH;
6.23-6.33 m 1326 CH
6.60-6.70 m 129.9 CH 52-68



SHK-1967-re
0.0000033499 M UV
128434 | SHK-1967
UV (c=3.35*107(-5) M in CH2C!2) A max (e) 472 (128000} nm —I
0.9
0.4 N
NN NN O

0.7 ~g O 15

- 0.6

>

)
0.5

c 472

©

2 04

@

3

< 03
0.2
0.1
0.0
3 400 200 600

Wavenumber(nm)

700



gz shk-1967-r-r in JHU as sangkoo/Administrator - Review
File Edit View Plot Process Mavigate Options Window Spectrum Review Library Help

2] 8 712 wlrivl 2lsiplelol el sle) Bl HEHIQJ 1

Main Window

ol wllatt] BRSO Ao AP 8l
B |

0.20-]
015+

N 0.10—:

0.05-]
] f |
" \d % Jw‘?_\_
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0.00 500 10.00 15.00 20.00 2500 30,00 35.00 40.00 4500 50.00 55.00 60.00
Minutes
2] & § |
Retention Time Area Height "
Name (min) (uV*sec) % Area W) Int Type | Amount | Units Peak Type Peak Codes

21467 7268150 10000 214731 bbb Unknown HPLC

<17 IS3D Channels 2D Channels ) Peaks / K i)

Waters 2998 (PDA) , 1525 Binary HPLC Pump, Solvent (MeCN : MeOH : EtOAc = 7 : 2.4 : 0.6),
Flow Rate 0.7 : 0.3 mL/min, Pressure = 353 psi, Temp = 25 °C $2-70




