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'H NMR (400 MHz, CDCl3/TMS) and 3C NMR (100 MHz, CDCl3) of compound 5

Current Data Parameters
NAME RAF-RKU-0180-1H

EXPNO 3 Z
PROCNO 1 5 OH
F2 - Acquisition Parameters
Date_ 20150716

Time 5.26

INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2930

TD 54274

SOLVENT CDCI3

NS 17

DS 0

SWH 8223.685 Hz
FIDRES 0.151522 Hz

AQ 3.2998593 sec

RG 64

DwW 60.800 usec

DE 6.50 usec

TE 297.4 K

D1 1.00000000 sec

TDO 1

== CHANNEL 1 ===
1H

14.75 usec

-1.00 dB
PL1W 10.56200695 W
SFO1 400.1324710 MHz

F2 - Processing parameters

SI 32768

SF 400.1300104 MHz
EM

<.

T7.32
77.00
76.88
—6084
—21M

wbw
SSB
LB 0.30 Hz
& |
PC 1.00 “ ) |
f\
| \ \
J J\g, ) S ORI | | W NN w\__,,‘.‘ﬁ e
T T T T T T T T T T T T T T T T T T T T T
100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 05 ppm
LI ki L
ol | - - o
RAF-RKU0180-13C
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'H NMR (400 MHz, CDCl3/TMS) and 3C NMR (100 MHz, CDCl3) of compound 6

0]
Br
OH

Current Data Parameters
NAME RAF-DL-BrACID-1H
EXPNO 1 6
PROCNO 1
F2 - Acquisition Parameters
Date_ 20150826
Time 11.23
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2930
TD 54274
SOLVENT CDCI3
NS 13
DS 0
SWH 8223.685 Hz
FIDRES 0.151522 Hz
AQ 3.2998593 sec
RG 101
Dw 60.800 usec
DE 6.50 usec
PL1 -1.00 d |
PL1W 10.56200695 W
SFO1 400.1324710 MHz

/
F2 - Processing parameters
Sl 32708
SF_ 400.1300099 MHz ‘
wDwW EM
SSB
LB 0.30 Hz l
GB ‘
PC 1.00 { |

| * U( W
B — N el Nocose o e

T T T T T T T T T T T T T T T T T T T T T
100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 05 ppm

CE TR

Current [sta Parsmsters
HAME RAF-OL-BrACID-13C
2

—172.32
140.22
126.76
773z
vr.00
76.68

r34.03

EXPHO 1

PROCKNO 1

F2 - Acquislilon Porameiers
Datg, 20150826

Tima 1129

IHSTRUS
FROBHD 5 mm PABBD BE-
FULPRDG ZapgT

m G556
SOLVENT coca
L 14

] 4 O
SWH 26041, 688 He
FIDRES 007384 He Br
AQ 1256912 a0
RG 2050 OH
o 0200 e
DE 6,50 wwee
TE 98T K 6
o 1.00000000 soe
D1 003000000 sac
TOO 1
———————— CHANMEL 1 samsssss
HUG! 3G
M B.50i sec
L

PLY 2.00 48
PLIW  3a8miiedo W
SFOT 00.6EII64 M

= CHANMNEL 12

PLIIW 029767781 W
sFO2 AD01FNG005 Mz

F2 = Frocessing parametors
)

SF 0R.8TTToE MHz
EM

838 0

LB 180 He
GH

FC 1.4

210 200 180 1BOF 170 160 150 140 130 120 110 100 90 B8O WO 60 S0 40 30 20 10 0 ppm
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'H NMR (400 MHz, CDCl3/TMS) and 3C NMR (100 MHz, CDCl3) of compound 8

Current Data Parameters
NAME RAF-RKU-0186-1H
EXPNO 1 o
PROCNO 1 HO.
F2 - Acquisition Parameters OH
Date_ 20150722 lo)
Time 9.44
INSTR! spect 8
PROBHD 5 mm PABBO BB-
PULPROG 2930
4
SOLVENT CDCI3
NS
DS
SWH 8223.685 Hz
FIDRES 0.151522 Hz
AQ 3.2998593 sec
RG
bW 60.800 usec
DE 6.50 usec
TE 296.8 K
D1 1.000010000 sec
PL1 -1.00 dB
PLIW 10.56200695 W
SFO1 400.1324710 MHz
Elz - Processing parameters
SF 400.1300095 MHz
WDW EM
SSB
LB 0.30 Hz ‘
GB
PC 1.00 I' ‘
) AN
" | szl sl
T T T T T T T T T T T T T T T T T T T T T
100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 05 ppm
o o < < |
-
©o @
g g 588 855888
Current Data Parameters n T T R v 2EY
g::so RAF—HK1U—O186—1ZIC | ‘ V \\V/
PROCNO 1
F2 - Acquisition Parameters
Date 20150722
Time 9.48
INSTRUM spect
PROBHD 5 mm PABBO BB-
PgLFRDG pg30
SOLVENT CDCI3
NS 1500
DS o
SWH 26041.666 Hz
FIDRES  0.397364 Hz HO
AQ 1.2582912 sec OH
RG 2050
ow 19.200 usec
DE 6.50 usec 0]
TE 7.5
D1 1.00000000 sec
D11 0.030000 8
TDO 1
P1 8.50 u:
PL1 -2.00 dB
PLIW 56.53121948 W
SFO 100.6238364 MHz
z=zz=z=s CHA
CPDPRG[2
Nuc2
PCPD2 .00 ut
PL2 -1.00 dB
PL12 X
PL13 .50 dB
PL2W 10.56200695 W
PL12 0.35871249 W
PLI13W 0.29767781 W
SF 400.1316005 MHz
;:2 e Procesaszl!;gaparlmelnu
SF 100.6127747 MHz
wow EM
SsSB
LB 3.00 Hz
GB
P 1.49 3
T T T T  § T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
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'H NMR (400 MHz, CDCl3/TMS) and 3C NMR (100 MHz, CDCl3) of compound 9

Currenl Data Parameters
AME RAF-RKU 227-1H

EXPNO
PROCNO % (@)
F2 - Acquisition Parameters
Date_ 20151006 OH
Time 12. 19
INSTRUM 9
PROBHD 5 mm ABBO BB-
PULPROG 2930
TD 54274
SOLVENT CDCI3
NS 20
DS 0
8223.685 Hz

SWH

FIDRES 0.151522 Hz

AQ 3.2998593 sec
32

DW 60.800 usec
DE 6.50 usec
TE 297.1 K
D1 1.00000000 sec
TDO 1
======== CHANNEL f1 ========
NUC1 1H
P1 14. 75 usec
00 dB

PL1W 10.! 56200695 w
SFO1 400.1324710 MHz

F|2 - Procesaszing parameters
SF 400.1300098 MHz \
EM

WDwW

SSB 0

LB 0.30 Hz

GB 0

PC 1.00 l r\ ‘

N
_ | A A ) VAJ\J Asgofle

T T T T T T T T T T T T T T
13 12 11 10 9 8 7 6 5 4 3 2 1 ppm

=] - @
n & =] [LR-ER-E-
= - = FRE RedRgRaggd?
Currant Data Paramesars L J A A A
NAME  RAF-RKL-227-13c W'L-”/
E!(PND r
PROCHND 1
F2 jc:qulsldon Palarneners
122—1
IHS'I'HLIII
PROEHD 5 mm ﬂEBD BE-
PULPROG  zgpgdd
D 656
SOLVENT coci O
NE 462
03 4
Bl pus
582312 sec OH
2050 9
ow 18.200 usec
3 550 Llsec
TE
o1 |.0IIGOIIICO £
Di1 003000000 = ¢
DO 1
z==—= CHANHEL | ====
Huc1
P 8.50 usec
PL1 -2.00dB

PLTW BE5I1N220W
SFO 100 6230364 MHzZ

z==—==—=CHANMEL 2 ====
CPOPRG[Z  walzi6

NUC2 1H

PCPD2 20.00 usec

PL2 -1.00 42

PLi2 13,60 dB

PL13 14.50 02

PLW 10.56200635 W
PLIZW  0J58712:0W
PLIIW 029767 T W
SFO2 4001316005 MHZ

F2- Prmssinaﬂpararmnrs
5F 100.61277100 MHz
WOW EM

538
LB 1.00 Hz

GB
PC 1.40

T T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 8O TOD 60 50 40 3O 20 10 0 ppm
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1H NMR (500 MHz, CDCl3/TMS) and 3C NMR (125 MHz, CDCls3) of compound 13

Current Data Parameters
NAME RAF-RK2U-243-1H

PROCNO 1
F2 - Acquisition Parameters
Date_ 20151102
Time B
INSTRUM spect O N
PROBHD 5 mm PABBO BB/ Y
PULPROG 2930 =
™ 5536 O =
SOLVENT CDCI3 13
NS 16
DS 2
SWH 10000.000 Hz
FIDRES 0.152588 Hz
AQ 3.2767999 sec
RG .
bW 50.000 usec
DE 6.50 usec
TE 296.9 K
D1 1.00000000 sec
TDO 1
======== CHANNEL {1 ====:
SFO1 500.1330885 MHz
NUC1 1H
P1 13.00 usec
PLW1 13.00000000 W ‘
F2 - Processing parameters
SI 65536 |
SF 500.1300128 MHz |
wbw EM
SSB
LB 0.30 Hz
GB
PC 1.00 [ ‘
¥l
W |
Y /“/ J N U ‘j/ ) /L
il W s s M I i o~ LNV G -
T T T T T T T T T T T T T T T T T T T T T
100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 05 ppm
aoe (e == b7 | B I B
|| o - o L b o o | © ™
o
3 588;333& ugLer IE2882939233
© rOroONOT NQRk RVBQOLTRNTOA v~
o TOONNNANN ~NNO - TrFOONNDINONO T
- rFrrrEee - [N OONNNNNNNNNN~
Current Data P: e
gé;r;:% ;AF-;'K:lT.ez::'i’-nc ‘ \ \\\\ /// \V / l\N%///
PROCNO 1
F2 - Acquisition Parameters
Date_ 20151102
Time 11.08
INSTRUM ect
PROBHD 5 mm PABBO BB/
PULPROG 2gpg30
] 65536
SOLVENT cpci3 \/\/\/\/\/\/\/\)H(O\/\/Q
NS 200 Y
DS 4 H
SWH 29761.904 Hz o =
FIDRES  0.454131 Hz 13
AQ 10048 sec
RG 197.27
bW 16.800 usec
DE 6.50 usec
TE 297.0 K
D1 1.00000000 sec
Di1 0.03000000 sec
i 1
SFO1 1257703637 MHz
NuCt 13C
P1 8.90 usec
PLW1  103.00000000 W
= CHANNEL 12 =
500.1320005 M|
Nuc2 1H
CPDPRG[2  waltz16
P .00 usec
PLW2  13.00000000 W
PLW12  0.34327999 W
PLW13  0.21969999 W
F2- Processing parameters
sI 32768
SF 125.7577918 MHz
WD! EM
SSB 0
LB 1.00 Hz
GB
1.40
T T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
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1H NMR (400 MHz, CDCl3/TMS) comparison with literature data of compound 4

Current Data Parameters
NAME  RAF-RK-236-1H
1

Time 3.01

INSTRUM spect

PROBHD 5mm PABBO BB- 4
PULPROG zg30

TD 54274

SOLVENT cDCI3

NS 16

Ds 0

SWH 8223.685 Hz

FIDRES 0.151522 Hz

AQ 3.2008593 sec

RG 101

ow 60.800 usec

DE 6.50 usec

TE 2057 K .

Df, 100000000 sec (this work)
======== CHANNEL {1 ========

NUC1 iH

P1 14.75 usec

PL1 -1.00 dB

PLIW  10.56200695 W
SFO1  400.1324710 MHz

F2- Prooesslngaparameters

sl 327

SF 400.1300098 MHz
EM

O

PROCNO 1 [e)
F2 - Acquisition Parameters
Date. 20151023 X

Wwow
SSB 0 |
LB 030 Hz ‘
GB 0
PC 1.00 | |
b
|
LI .l'_ J Ul LL»JL
LA L L L L L L L B LR DL R I DL | TTTT T TTTT TTTTTTTTTTTTT T
100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 0 05 ppm
: : i
= 2 <) olala |2
- - o cilo | e
o™
o (by Gharpure)
W
I~
Y
Mé
3
| lL l
|
- - l _j_.,_ “Iiu'l (LY
1[".5 10I.D B!S 9I_D BI_5 BI_O 7.‘5 7!0 5!5 EI_D 5‘.5 5‘.0 J!S d!D 3‘.5 3I_0 2‘5 2!0 15 |I_D Dl_ﬁ O_ICI ppn‘L
I I WL )
E = - e B
2 2 P = i e

S7




Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2016

13C NMR (100 MHz, CDCl3) and comparison with literature data of compound 4

S & o oo m
I @ = ]
B g @ RERE
Current Data Parameters \/
NAME  RAF-RKU-236-13C '
EXPNO 3
PROCNO 1
F2 - Acquisition Parameters
IT:ate_ 20151020 oo ° -
ime y
e, e 0
mm D-
PULPRO 20pg30 I O
D 65536 \
SOLVENT ~_ CDCI3 |
53 300 A VN o\ N PN =X
Ds 4 |
SWH 26041.666 Hz
FIDRES 0.397364 Hz
AQ 1.2562912 sec ‘ 4
RG 32 | | ‘ ‘ ‘
ow 18.200 usec |
DE 6.50 usec I [
T 48 K |[| A .
1 1.00000000 sec /|
DIt 003000000 sec RV (thls Work)
0 1 / WL Wy
A P P gl g W M P T s A )
o CHANNEL 1 oy /N 4 WY YAk
EUC‘ 13C T T T T T T
1 13.00 usec
PL1 3,00 dB 78.0 77.5 77.0 76.5 76.0 ppm
PLIW  71.16858673 W 1 ]
SFO1  100.6238364 MHz e -
2] o
s======= CHANNEL {2 ===== s ol
CPDPRG[2 waltz16 1< [=]
Nucz «© ™
PCPD2 80.00 usec
PL2 dB

T T T T T T T T T T T T
210 140 130 100

200 190 180 170 160 150 120 110 90 80 70 60 50 40 30 20 10 0 ppm
o)
i
o 7 U e
I
Mé
3
(by Gharpure)
200 1%0 180 170 1&d0 50 140 130 120 110 100 80 80 T &0 a0 40 30 20 10
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1H NMR (500 MHz, CDCl3/TMS) and 3C NMR (125 MHz, CDCl3) of compound 14

Current Data Paramesrs

NAME RAF-RKU-21-1H Ph

EXPNO 1

PROCNO 1 |

F2 - Acquisition Parameters H o
Date_ 20150810 o

Time 17.34 o)
INSTRUM sgoct H
PROBHD 5mm PABBO BB/ O 14

PULPROG 230

™ 65536 |
SOLVENT COCI3 Ph

NS 16

Ds 2

SWH 10000.000 Hz

FIDRES 0.152588 Hz

AQ 3.2767999 sec

RG 157.24

oW 50.000 usec

DE 6.50 usec

TE 208.0 K

D1 100000000 sec
TDO 1

= HANNEL

SFO1 500.1330885 MHz
c 1H

1 13.00 usec

PLW1 13.00000000 W

F2 - Processi rameters

] 655 Eé

SF 500.1300128 MHz

WDW EM

S5B

LB 0.30 Hz
GB

PC 1.00

IR W S FE— L . T— —

I, U L

T T
100 95 90 85 &0

T T
75 7.0 65 6.0 0 45 40 35

55 5§
LRI

33

25 2

0 1.5 1.0
V) l
s

2

0.5 ppm

2 RIRIBIRI wowo
=18 = o 5 g -4 Nanw=
Curran: Data Paramesrs :S = 0o o ::::icl -
NAME  rafrku201-13c - i S T Ll
o | NN N
PROCNO 1 e {
F2 - Acquisition Paramesers
Dase 20150810
Time 1836
INSTRU 5 Ph

M
PROBHD 5mm PABEO BB/
PULPROG Zgpgs0

1D 65536
SOLVENT r’CD'.'.?IS

1 5.90 usac
PLW1  102.00000000 W

SFO2 500.1320005 MHz
NUC2 1
CPDPRG[2  walz16
PCPO2 8000 usec
PLW2 12.00000000 W
0.34327 999 W

PLW12

PLW13  0.21962839 W

F2 - Processing paramers

=] 327

SF 1257577524 MHz
EM

558

LB 1.00 Hz

GB

PG 1.40

NS 8 1)

DS 4

SWH 29761.804 Hz >
FIDAES La54131 o) -
AQ 1010043 se¢

RG 19727

oW 16,600 usec

DE 6.50 usec

TE 2586 K

D1 1.00000000 sac

D11 0.03000000 s8¢

D0 1

===—==x CHANNEL #

SFOq 1257703637 MHz

NUC1 136

T T T T T T T T T T T T
20 200 190 180 170 160 150 140 130 120 110 100 90 g 70
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H NMR (400 MHz, CDCl3/TMS) and comparison with literature data of compound 3

[e) o
Current Data Parameters (o)
NAME  RAF-RKU-202-S2-1H o ) \
7 =
PROCNO 1 3
F2 - Acquisition Parameters
Date_ 20150813
Time 15.03
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2930
T 54274
?l‘s)LVENT CDCI3
16 .
B o (thi rk)
SWH 8223.685 Hz t S WO
FIDRES 0.151522 Hz
AQ 3.2998593 sec
44
DW 60.800 usec
DE 6.50 usec
TE 296.5 K
D1 1.00000000 sec
1
s======= CHANNEL {1 ========
NUC1 1H
P1 14.75 usec
PL1 -1.00 dB
PL1W 10.56200695 W
SFO1 400.1324710 MHz
F2 - Processing parameters
SI 32728
SF 400.1300098 MHz
WwDwW EM
SSB
LB 0.30 Hz |
GB (
PC 1.00 |
| 1
| l N ALV
| S / L ‘/\‘ L S

T T T T T T T T T T T T T T T T T T T

T T
100 95 90 85 80 75 70 65 60 55 50 45 40 35 3.0 25 20 1.

1 f{"
0] 10
},JH 4 L \(0 (by Gharpure)
Mé Me

05 0.0 95 90 B85 80 TS
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13C NMR (100 MHz, CDCl3) and comparison with literature data of compound 3

o
& & 2
(d © <
~ < «
Current Data Parameters b = L it L
NAME RAF-RKU-202-S2-13C
EXPNO 7 | ‘
PROCNO 1
F2 - Acquisition Parameters
Date_ 20150813
Time 5.06
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
™ 65536 - o o 3
:gLVENT CDCI3 <™ =3 >
277
bs Rk Kk R
SWH 26041.666 Hz
FIDRES 0.397364 Hz
AQ 1.2582912 sec
2050
bw 19.200 usec
DE 6.50 usec
TE 2971 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
sazzszz= CHANNEL {1 =====z===
NuC1 13C
P1 8.50 usec
PL1 ~-2.00 dB
PL1W 56.53121948 W
SFO1 100.6238364 MHz
sszsssss CHANNEL 12 szzzzs3zs T T T T T T T
CPDPRG[2 waltz16
Nuca " 785 780 775 770 765 760 ppm
PCPD2 80.00 usec
PL2 -1.00 dB

76.68

7.4
77.32
77.00

<

(this work)

T
210

T T

T T
140 120

T T T T T T T T T T T

200 190 180 170 160 150 130 110 100 90 80 70 60 50 40 30 20 10 0 ppm
(by Gharpure)
0 e e 180 T 18D 18D 1M 1MW 12 118 1 B0 &0 ™ 1] 1] & ) 20 10 L} A0 ppm
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'H NMR (500 MHz, CDCl3/TMS) and 3C NMR (125 MHz, CDCl3) of compound 7

Currem Data Parameters
NAME RAF-RKU-240-1H
5

PROCNO 1
F2 - Acquisition Parameters %
Date 20151102 \/\:/\/\/\/\/\/\
Time 18.10
INSTRUM spect
PROBHD 5 mm PABBO BB/ 7
.ngLPROG g

DS 2
SWH 10000.000 Hz
FIDRES 0.152588 Hz

AQ 3.2767999 sec

RG 15.73

Dw 50.000 usec

DE 6.50 usec

TE 295.5 K

D1 1.00000000 sec

TDO 1

======== CHANNEL {1 ========
SFO1 500.1330885 MHz
N=JC1 1H

P 13.00 usec I
PLW1 13.00000000 W

glz - Processing parameters

SF 500.1300122 MHz ‘
wWDwW EM |
SSB 0 ‘ ‘
LB 0.30 Hz

G

PC 1.00 ‘

T T
100 95 90 85 80 75 70 65 60 55 50 45 40 35 3.0 25

T
NAME  RAF-RKU-240-13c

2. .
) A=) < ~
b N|®(< t =1
o || I~ o
«
@ @ @
« « 28 Q FTANTONSTSTOVOON T -
® N -~ < b S B = b= =B B s A B B o
Current Data Parameters = L s_’ v‘! k gggggg&&zazﬁs?—

76.75
—68.25

PROCNO 1

F2- Acqulsltlnn Paramelem
Date 20151102

Time_ 18. 15

INSTRUM _spect \/\_/\/\/\/\/\/\
PROBHD 5 mm PABEO BB/

PULPROG 2gpg30

T 65536 7

SOLVENT _ CDCI3

N 48

D! 4

SWH 29761.904 Hz
FIDRES 0.454131 Hz
AQ 1.1010048 sec
RG 197.27

ow 16.800 usec
DE 6.50 usec

TE 296.3 K

D1 1.00000000 sec
D11 0.03000000 sec
TDO 1

======== CHANNEL {1 ======;
SFO1 125.7703637 MHz
Nuct

P1 8.90 usec
PLW1 103.00000000 W
======== CHANNEL {2 ===

SFO2 500. 1320005 MHz

Nuc2

CPDPRG[2 wihﬂs
PCPD2 80.00 usec
PLW2 1

PLW12 0.34327999 W
PLW13 0.21969999 W

F2 - Processing parameters
SI 276

32768

SF 1257577916 MHz | L
P i

Wow EM Uit ot i ¥ " (Ahatih gy b
SSB 0
LB 1.00 Hz
GB
PC 1.40 T T T T T T

134 132 130 128 126 ppm

B e MUMLW

T T T T T T T T T T T T T T T T T T T T T T

210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
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1H NMR (400 MHz, CDCl3/TMS) and 3C NMR (100 MHz, CDCl3) of compound 18

Current Data Parameters

gw&o RAF-RKU-215-BE-1H N
4

PROCNO 1 Ph o

Br

F2 - Acquisition Parameters [e]

Date_ 20150903

Time 5.24 18

INSTRUM spect

PROBHD 5 mm PABBO BB-

PULPROG 2930

TD 54274

SOLVENT CDCI3

NS 20

DS 0

SWH 8223.685 Hz

FIDRES 0.151522 Hz

AQ 3.2998593 sec

RG 144

Dw 60.800 usec

DE 6.50 usec

TE 298.7 K

D1 1.00000000 sec

TDO 1

======== CHANNEL f1 ========

NUC1 1H

P1 14.75 usec

PL1 B

-1.00d

PL1W 10.56200695 W

SFO1  400.1324710 MHz \
F2 - Processing parameters
S| 32768

SF 400.1300099 MHz \
wbw EM |
SSB 0 |
LB 0.30 Hz |
GB

M (Y N Y

T T T
100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 05 ppm

7668
e i By -

7732
77.00

166.64

Curment Da1a Paramesers:

NAME RAF-RKL-215-BE-13C
EXPNO 4

PROCNOD

1

F2_ ﬂl}]LHEHJOn Paramessrs.
Dae_ ' 20150903

Time 5.26

INSTRUM sgect
PROBHD 5 mm PABBO BE-
PULPROG ___ zgpgdd

i 655

SOLVENT COCI

NS 300

4
SWH F6041.666 Hx
FIDRES 10.397 364 Hr
AD 12502912 sac
RG 28.5
ow 19,200 usec
OE 6.50 usec
TE 530 K
01 1.00000000 sec
011 003000000 s
oo 1
===—=CHANMEL | ====
NUGC1 1
P 8.50 usec
PL1 -20042

PLIW G531 21 W
SFO1 1006230364 MHz

z==== CHANMEL i ====
CPODPRG[2 walez16

NUC2 1H

PCPDZ 80.00 usec

PL2 -1.0042
PL12 13.69 08
PL13 14.50 4B
PLIW 1056200635 W
PL12W 0.35871249W

PL1IW 0.29TETTEI'W
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1H NMR (500 MHz, CDCl3/TMS) and 3C NMR (125 MHz, CDCls3) of compound 19

Current Data Parameters
NAME RAF-RKU-221

E. 2

PROCNO 1

F2 - Acquisition Parameters
Date_ 20150907
INSTRUM t
PROBHD 5 mm PABBO BB/
PULPROG 2930

TD 5536
SOLVENT CDCI3

NS 16

DS

SWH
FIDRES

2
10000.000 Hz
0.152588 Hz
3.1;7067999 sec

.72
50.000 usec
6.50 usec

299.1 K
D1 1.00000000 sec
TDO 1

======== CHANNEL {1 ========
500.11:?10885 MHz

13.00 usec
PLW1 13.00000000 W
F2 - Processlng parameters
S| 65536

SF 500.1300127 MHz
WwDw EM

SSB 0

LB 0.30 Hz

GB

PC 1.00

100 95 9.0 85

ppm

Current Data Paramesars
NAME RAF-RK:;J-zm-ﬂC

EXPNO
PROCNO 1

—173.86

F2 - Acquisition Paremesers
Dawe_ 20150907
Time L

INSTRUM 5)

PROBHD 5mm PABBO BE/
PULPROG Zgpg3n

10 63536

SOLVENT CDCla

N5 s

4
26761804 Hz
0.454131 He
1.1010043 s8¢
RG 19727
16.600 usec

0.03000000 sac
—————CHANNEL H ——+
SFO1 1257703637 MHz

NUC1 1

]
PLWH

8.90 usac

10300000000 W
CHANNEL 2
SFO2 500.1320005 MHz

NUCz
CPDPRG[2
B0L00 wsac
1300000000 W
DLHETHE W
n.re5909 W

1
walz 16

F2 - Processi rlngmmt s
Sl 327
125?5‘2?‘“ MHz

SF
558
LE 1.00 Hz
GB

PG

—148.85

—134.26

77.37
77.25

7675

77.00

T T
210 200

T
190 180 170

T
160

T
150

T
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T
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T
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T
110

T
100
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1H NMR (400 MHz, CDCl3/TMS) and 3C NMR (100 MHz, CDCl3) of compound 20

Current Data Parameters
NAME RAF-RKU-DL-068-1H
EXPNO 3 O,
PROCNO 1 _ Q
F2 - Acquisition Parameters S
D 60331
Time 9.45 20
INSTRUM
PRUBHDG 5 mm EI 1H;D-
z
1D 5427
SOLVENT CDCIa
NS 32
Ds
SWH 8223.685 Hz
FIDRES 0.151522 Hz
Q 3.2998593 sec
RG 32
Dw 60.800 usec
DE 6.50 usec
TE 2947 K
D1 1.00000000 sec
TDo 1
======== CHANNEL f1 ==—====
NUC1 1H
P1 6.75 usec
PL1 -3.00 dB
PLIW 16.73965454 W
SFO1 400.1324710 MHz
F2 - Processing parameters
Sl 32768
SF 400.1300101 MHz
WDw no
SSB 0
LB  o0Hz
GB 0 [
PC 1.00 I MI |
’ | - ’L S— L \—.,_, b La
T T T T T T T T T T T T T T
100 95 9.0 85 8.0 5 ) 65 60 55 50 45 40 35 3.0 2.5 2.0 1 .0 05 ppm
r\ |
(=] ‘m o (=] I~ n cn =
I @ (2 o= M ]
S |= - - © N w © -
~ = <o
] @ K] NANRNNO® Or0MOUr-rI-NrRA-hONOO©O
P © < v~ TRMONO® ORNOCOUVUVONM - -OMMOr-O-N™
s = = ees SBRRKE 74343333344 NNEYESS
urrent Data Parameters
NAME '~ RAF-RKU-DL-06-13C | \ , / \\\W M/M///
PROCNO 1
F2- Acquls"lan Parameters
Dat 20160331
YI . 49
PROBND 5mm EHH/D—
PULPROG " 20pg30
65536
SOLVENT coci3
NS 20346 (@]
DS 0 (o]
FDRES 0387964 e — X
ég 1. 25-911 sec \ NS
-
TE 295.2 Km 20
D1 1.00000000 sec
D11 0.03000000 sec
TO! 1
PLIW 56. 53121948W
SFO1 100.6238364 MHz
s=ssso=s CHANNEL 2 =s======
CPDPRG[2  waltz16
NUC2 H
PCPD2 80.00 usec
PL2 .00 dB
PL12 13.69 dB
PL13 1450 dB
PL2 0.56200695 W
PLiTW 035879240 W
PL13W 0.29767781 W
F 400.1316005 MHz
glz = Fraces:zl;ugspmmexm
SF  100.6127724 MHz
w EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40 ] ”
T T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
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1H NMR (500 MHz, CDCl3/TMS) and comparison with literature data of compound 2

O
L P ‘
Current Data Parameters
NAME RAF-RKU-DL-070-S1-1H
N 1 2
PROCNO 1
F2 - Acquisition Parameters
_lD_Iale_ 2(:166;);03
me . :
INSTRUM _ spect (this work)
PROBHD 5 mm PABBO BB/
PULPROG 2930
TD 65536
SOLVENT CDCI3
NS 32
DS 0
SWH 10000.000 Hz
FIDRES 0.152588 Hz
AQ 3.2767999 sec
RG 30.72
bW 50.000 usec
DE 6.50 usec
TE 294.
D1 1.00000000 sec
TDO 1 ‘
======== CHANNEL f1 ========
SFO1  500.1330885 MHz |
NUC1 1H |
P1 13.00 usec |
PLW1 13.00000000 W
F2 - Processlng parameters ;
1 65536
SF 500.1300121 MHz
WDwW EM
SSB 0
LB 0.30 Hz \
GB 0 i
PC 1.00 |
| HH |
(-
| [ |
’J\ | LY |
= SE——— I | D o) \,v,rg S e _ JU WLV LA
T T T T T T T T T T T T T T T T T T T T
95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 ppm
© (@ ~ ~ o |« (oo ©) (@
ol ] S b ll b cQNx® (&
o| |~ < - oif (o |00 || |e3
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® me o - ZwmE mmeomen  m
N a. TN oo NMws  ambsysen o
MG W dw P PR R e
¥ [V P T
HoH
D .A\J_;I‘_‘\_\_/m\M./'a_u_»"\_‘/.'\H_{/-\u_;"\\(y/\
HoOH P
Q
(+Huricadienin (4)
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. J . 7 / ! / /
1
! T 7 L R e L
g 2 g s =2 2EG e 2
- - = N @ e A =
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13C NMR (100 MHz, CDCl3) and comparison with literature data of compound 2

o
8 ©® MO0 oNO® TOORNTNOANDND-DO OO ™
© ] TOO D Saee ARCOOEOEUIMATITON" ©N v
- - e ~ MOANNANNNANANNNANNNNNN™ ™
Current Data Parameters
NAME  RAF-RKU-404-13C
EXPNO 2
PROCNO 1
F2 -
Date_ 20160515 ~© &
netrum " epect @ o T
PROBHD 5 mm SEI 1H/D- 28 ]
PULPROG  zgpg30 i o
SOLVENT coci3 \ /
NS 578

D! 0

SWH 26041.666 Hz

FIDRES 0.397364 Hz

AQ 1.2582912 sec
181

B o (this work)

DE 6.50 usec

TE .8

D1 1.00000000 sec

D11 0.03000000 sec

TDO 1

======== CHANNEL {1 ========
NUc1 13C

P1 13.00 usec

PL1 -3.00 dB
PLIW 7116858673 W
SFO1  100.6238364 MHz T

P — INEL 2 ======== 130.4 129.2  ppm

CHANI
CPDPRG[2 waltz16
NU 1H
PCPD2 80.00 usec
P -3.00 dB
PL12 18.48 dB
PL13 9.00 d
P 16.73965454 W

PLI3W  0.10562007 W
SFO2  400.1316005 MHz

F2 - Processing parameters

sl 32768

SF 100.6127716 MHz
wbw EM

SSB 0

LB 0.20 Hz

GB

PC 40

T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
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