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Figure 1s. HPLC separation of enantiomers of compound 14. Conditions: Daicell
Chiralpack AD® column, 20x200 mm eluted with isocratic 15% ethanol in hexane as an

eluent at 6.5 mL/min flow rate.
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Figure 2s. Separation of compounds 14 and 15 by reverse phase HPLC. HPLC method: Luna 5
um C18 100A column, 150 x 3.00 mm from Phenomenex. During the first 2 minutes isocratic
0.05 M TFA was used as an eluent; starting at 2 min the gradient of 0.05 M TFA/MeOH (0-
100%) was used to reach 100% at 17 min, and elution was continued with isocratic MeOH. Flow
rate: 1 mL/min. Detection — UV array detector at 254 nm. (A) starting propargyl barbiturate 15;
(B) product allyl barbiturate 14; (C) the mixture of 14 and 15.
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Figure 3s. Determination of pK, of barbiturate (+)-14.
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Figure 4s. NMR Data for Synthetic Intermediates and Products.
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NUCL 197
21 12.50 usec
BL1 -6.00 dB
SEOL 376.4607041 MHz P‘s
§§ - Procesaing paransters CF3
SF 376.4983540 Mz
WOW M
ssB ]
13 0.30 Hz
GB 0
BC 1.00
i I 3 T T
-71.4 -71.6 -71.8 -72.0 ppm
{ )

) ~ o/ <

o 1=} (=3 =3

“ N <

o o | o

T T T T ™ T T T T T T T T T T T H T
-10 =20 -30 -40 =50 -60 -80 -90 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190 ppm

S18



Current Data Parameters
NAME

20110907208 mDPhI
1

Hz
Hz
sec

usec
usec

=

sec
sec
sec

usec
dB
MHz

MEz

Hz

EXPNO

PROCNG 1
F2 - Acquisition Parameters

Date_ 20110907

Time 11.19

INSTRUM spect

PROBHD 5 mm QNP 1E/L

PULPROG 2¢30

TD 65536

SOLVENT [elslea k)

NS 16

2

8278.146

0.126314

3.9584243

.1

60.400

6.00

298.2

1.00000000

0.000C0C00

0.01500000

CHRNNEL f1 =

1H

12.60

0.00

SFO1 400.1324710
F2 - Processing parameters

51 8

SE 400.1300000

WDW EM

88B G

LB 0.30

GB 0

BC 1.00

7.134
7.104

3118.713%
3110.887
309C.414

.862

3007

2914.612

2901.079
2900. 66!

—_—

2892. 650
2883.094
2870.349
2862.473

2854,553

—1.561
s 1,290

2842.645

0.013

0.997

“

0.°010

0.048

1.007

1.048

S19

ppm



S20

Current Data Parameters @ e~ Yo H® O -
NAME 201109078308 mDPhI 8 QN Ty e oo L NS -3
EXPNO 3 @ @ dS @wo S oo = e o9
procro ! S8 98 Hss 8 5 N4 SRRN
F2 - Acquisition Parameters
Date_ - 20110807
Tire 13.00 .
INSTRUM spect
PROBHD 5 mm ONP 1H/1
PULPROG 2gpg30
D 65536 2 & s 8 o0 & g =
SOLVENT €DC13 : “ R o= - ¥ =
NS 1563 w 4o G o < o
DS i a 2 as S8 g S B
SHH 23980.814 Hz
FIDRES 0.365918 Hz
aQ 1.3664756 sec 33 S © 2
RG 724.1 o = " 2
ow 20.850 usec 2 ] 2 o
DE 6.00 usec 58 & S 3
TE 299.2 K a8 o = =
Dl 2.00000000 sec
d11 £.03000000 sec
DELTA 1.89999998 sec
MCREST 0.00000000 sec |
MCHRK 0.01500000 sec
CHANNEL £1
NUC1 13c m-9
Pl 10.09 usec N
PLL -3.00 dB W CF3
SFOL 100.6228298 MHz N
===—m=== CHANNEL f2
CPDPRG2 waltzlé
NUC2 i
PCPD2 80.00 usec i . i h . i i . i
PL2 0.00 dB T ] ) T N
PL12 17.00 dB 126 125 124 123 122 121 120 119 118 pem
PL13 17.00 dB
5502 400.1316005 MHz v
F2 - Processing parameters
ST 32768
SF 100.61275690 MHz
WDW EM
58B 0
LB 1.00 Hz
GB 9 1
BC 1.40 L L J © o . .
- L J & g = 3
@ o - s
T T T T T T T T T T T T T T 2 a £ 2
142 140 138 336 134 132 130 128 126 124 122 120 118 ppm o ~ ~ ~
N T T T T
28.5 28.0 27.5 ppn
.
L4
L, n

T T T T T T T T T T T T T T T T T T T T T T 1
195 180 185 180 175 170 165 160 155 150 145 140 135 13c 125 120 115 110 108 100 95 80 85 80 75 70 65 60 55 50 45 40 35 30 25 20 i5 10 5 ppn



Current Data Parameters
NANM]

2011069078308 mDPhI
2

S21

fea]
0
EXPNO -
PROCNO 1 3
F2 - Acquisition Parameters I
Date 20110907 .
Time 11.25 .
INSTRUM spect 0
PROBHD 5 mm QNP 1H/1 v
PULPROG 2gflgn . “
D 300744 4]
SOLVENT C6Dé ]
NS 16
Ds . 4
SkH 75187.969 Hz
FIDRES 0.250007 Hz
AQ 1.9999976 sec
RG 406.4
oW 6.650 usec
DE 6.00 usec
TE 298.2 K m-9
Dl 1.000000090 sec
sm====== CHANNEL f] wssssss=
NOC1 19F
Pl 12.50 usec
PL1 -6.00 dB
SFO1 376.4607044 MHz
F2 - Processing parameters
SI €
SF 376.4983540 MEz
wDW EM
SSB [
1B 0.30 Hz
GB 0
PC 1.00
T T T T T N T T
-65.0 -65.1 -65.2 -65.3 -65.4 -65.5 -65.6 ppm
2] o o ~ o)
=3 =3 o — o
=3 o o o o
o o — o (=3
\
T T T T T T T T T T T T T
-10 -20 -30 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190 ppm
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Current Data Parameters
NAME 2011012558214 pIPhCN2CF3 23TLLY 2 LheN $ a
EXPNO H oo~ oo oo n o
PROCNG 1 meeRn 9 a9 . -
I S N T A CRCRE] — (=)
F2 - Acquisition Parameters
Date_ W 2013012%
Time 10.31
INSTRUM spect -
PROEHD 5 mm PABBO EB-
PULPROG 2330
™ 65535
SOLVENT cncl3
NS 8
DS 2
SWH 8278.146 Hz
FIDRES 0.126314 iz aERI R I ne3%
AQ 3.9584243 sec Mmecamae a amae
RG 32 darao® o oo
o 60,400 usec EEERET g garg
DE €.00 usec AReAm® Q PR
= 297.5 K |
Dl 1.00000000 sec
MCREST 0.£0000000 sec
MCWRK 0.01500000 sec
i
CHANNEL f1 ========
1m 1
12.25 usec
.00 dB _
£00.1724712 Mz
F2 - Processing parameters
st 32768 !“l p_10
SF £00.1700000 Miiz N
WDW M
ssB o CFs3
LB 0.30 Hz
GE o
2C 1.00
[
A
T T T T T T T T T T T T T T T T T T
7.80 7.5 7.70 7.65 7.60 7.55 7.50 7.45 7.40 7.35 7.20 7.25 7.20 7.15 7.0 7.05 7.00 6.95 ppm
L. L
—— I
o i Y
=3 ¥ S
2 S 2
s o nl|
I I T T i T T T T A T I e T T H i T I
M5 9.0 8.5 8.0 7.5 6.5 6.0 55 5.0 4.5 4.0 3.5 3.0 25 2.0 0.5 ppm
1 . A
=1 v\, I
ol et <
il Sl 1=
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Corrent Data Parameters N ™ N O ®
NAM 201101255N214_pIPHCN2CES ™~ W®EN WV O ~ EARCEA Hwoo ® N
EXPNO 2 o ~OON N © @ RN O™ 0 o
FPROCNG 1 . soe e e e s o Mmoo v wn e w0 —
© ® oMo ™ - . .
F2 - Acquisition Parameters ™ NN NN n ~ o i @ o <
pate_ . 201201 B HeA A A A A o [N maN N -t
Time 12.28 ,
INSTRUM spect | | - l }
PROBHD  § Wm PASBO BE- @ |
PULERCG 2gpg30 o |
65536 > |
SOLVENT cpcls 2 | | 1
NS 1934 - | I i
DS 5 -
SWR 23980.812 Hz o
FIDRES - 0.365918 Hz a
AQ 1.3664756 sec w
RG 1290.2 @ |
oW 20.850 usec |
DB €.00 usec
T2 9K ]
DL 2.00000000 sec i
a1 0.03000000 sec Q o N
DELTA 1.89999998 sec = B I p.10
MCREST ©.00000000 sec - -
MCHRK ©.01500000 sec & o CF
- B 3
= = CHANNEL £1
wwes 13¢
p1 $.50 usec
PL1 -2.00 4B
SFO1 1C0.6328868 MRz
e o
S a
R
o o o
§0.00 usec voon
L2 -2.00 dB o o
PL12 14.20 a8
PL13 14.0C 4B
SFO2 400.1716007 MHz 2 P N "
S IS 3 b
F2 - Processing parameters - - o -
SI 32768 s S a wn
SF 100.622827C Mz " —~—— 3 2 b4 s
WDW M v - - - =
sep 0 e pre———————
B 1.00 Hz 96.1 96.0 95.9 ppm
GB 0
rc 1.40 L

T T T T 4
138.4 138.2  138.0 3 J

T
128.5 ppm A o T
2 rpm

T T T T d
126 124 122 120 118 ppw

T T -
190 180 170 160 150 140 130 120 110 100 S0 80 70 60 50 40 30 20 10 ppm
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Current Data Parameters pusd =
NAME 2011012482146169 pIPhCN2CT3 8 2 8 3
EXPNO 2 IS 3
PROCKO 1 Ve 2 8
wn 1 i
72 - Aeguisition Farameters
Date. . 20110124 © ‘ID
INSTRUM spect -
PROBHD 5 mm QNP 1H/1
FULPRGS zgilan
311522
SOLVENT c606
5
DS 4 |
sw 75187.969 Hz
FIDRES 0.241357 hz
AQ 2.0716712 sec
RG C 12
o0 6.550 usec N
DE 6.00 usec
™= 254, i) p-10
Dl 1.00000000 sec N
CHANNEL f1 == CFs
19
2.50 usec
-6.00 o
376.1607044 Mtz
F2 - Processing parameters
s1 65536
SF 376.4983510 Miz
WDH EM
583 0
LB 0.30 Hz
= 0
PC 1.00
P
¢
T T T T
-65.0 -85.1 -85.2 -65.3 ppm
T T T I 1 T T T T T T T T T T L T ¥ T
~-10 -20 -30 -40 -50 -60 =70 -80 -90 -100 -110 -120 -130 -140 =150 -160 -170 -180 -190 ppm
.
4

1.011
0.073



— 3.856

1.811

OMe
CF3CO2

m-11

S25

Current Data Parameters CEO OO AO0OO0OONNOCOON NSO
NAME 20110617SN280 mDiazi+phes O O O O [~ WO W WH O N WO MWW TN
1 AN OOMOOWY MM
: . PR
eRrocio o~~~ 0 WO
£2 - Acguisition Paramsters
Late_ ~ 2011061
Time
INSTRUM spect
PROPHD 5 mm PABBO BB3-
PULEROG 243
oD 65536
SOLVENT CDCL3
ns is
DS 2
SwH 8278.146 Hz
FIDRES .126314 Hz
AQ 3.9584243 sec
RG 90.5 »
i 60.400 usec S W BoOONTo 8 a9 85 o 3 3
ot §.00 usec N HBBBSD b aga es 8 @ &
®e K 8 ©h2R8% 3 2ED B 3 3 S
o1 1.50000000 sec @
UCREST 0.0000000C se¢  mm mmmmme a A3 A a & &
MCHRK 0.01500000 sec
CHANNEL fl s=se=s=:
H
12.25 usec
-2.00 dB
400.1724712 MHz
F2 - Processing paraneters
I
SF 400.1700000 Miz
Wow M
8SB 0
5 0.30 Kz
G3 0
zc 1.00
T T T T T r u
8.0 7.9 7.8 7.7 7.6 7.5 7.4, 7.3
mﬁmf ‘\r m’/‘\r . -
5 5 5 4 S i S
S = 2 & 3 % &
i 1 o || = | N
\
l 05 0 8.5 8.0 ' ' 65 60

1.02
2.00
0.99

25 2.0 15 1.0 0.5

__/

1.73
\.

0.07

ppm



S26

Current Data Parameters o <t DA A= O™ NN O o
NAME 201103178242e1%4nDiazI+pMed maj © D@D OWNMNSDTNOM o~ [Se BT e] o R =]
EXPNO 3 0w WOHM TN AN @O T MO ~ @ - N O 0 W T ™M
PROCNO 1 L R .o [ R=N ~ Towva
83 P e R RN R Sa T 5 @~
gite Acqniixtzogofig?{\?ters o e e R B B B B B B B B B — -~~~ w NN NN
time” 2.54 i it
INSTRUM pect
PROBHD 5 mm QNP 1H/1
PULPROG gpg30
™ 65536
SOLVENT cpci3
NS 362
DS 4
sWH 2398C.814 Hz
FIDRES 0.365918 Hz
AQ 1.3664756 sec
RG 2048
D 20.850 usec
b 25809 1 8 2 3@ 8 2 8 8 ¢ 28 3 g .
T8 .
Dl 2.00000000 sec S o T I “ = < A - TR
a1 0.03000000 sec 5 3 o8& a 2 8 5’: I 58 bt 2 o
DELTA 1.89999998 sec g tal - - - - o o oo o + O
MCREST 0.00000000 sec |
MCHRK 6.01500000 sec
|
CHANNEL f1 |
NuCl 0138 B OMe
£l 10.00 usec
LY 3,00 dB N cF CF3CO2
SFOL 100.6228298 MHz R 3
N
CHANNEL £2 m-11
CPDPRGZ waltzl6
NUC2 15
PCPD2 80.00 usec
PL2 0.00 dB
PL12 17.0C dB
PL13 17.00 dB
SE02 400.1316005 MHz
£2 - Processing parameters «
sI 8
SF 100.6127690 MHz
WDW EM
552 0
B 1.00 Hz
GB 9
¥C 1.40
" .
i ~ o~ o«
o = Q by a
8 3 T T T T Y > ?
w2 v 135 125 110 105 2 o -
@ & ] < &
= -
e .
T T T T T T
163 162 161 160 ppm
N ‘ l‘i
. ] |
T
. T T T T T T T T T T T T T 1
190 180 170 160 150 140 130 120 100 70 60 50 ppm



rlg

Current Data Parameters

S27

= ™ ™~
NAME 20110317N242e194nDiazT+pMed maj ~ ™M @
EXPNO 2 o~ o o
PROCNO 1 v .
w0 0 w0
F2 - Acquisition Parameters “I’ ‘f’ oY
Date_ N 0110 < o~ N0
Time 12. o~ — L%
INSTRUM spect o~ ™ N N
PROBED 5 mm ONP 1H/1 N N w0
PULPROG zgflgn 8 2 ~ o~
™ 451120 1 \ | 1
SOLVENT c6D6
NS 16
DS 4
SWH 75187.969 Hz
FIDRES 0.166670 Hz
AQ 2.9999981 sec
RG 362
DV 6.650 usec
DE €.00 usec
TE 298.2 X +
D1 1.00600000 sec |
CEANNEL f1 ==sssm== \©\
197
12.50 usec — OMe
-6.00 dB
376.4607044 Mz N\\ CF3 CF3CO
F2 - Processin arameters
st 9 6 m-11
SF 376.4983540 Mz
WD EM
SSB 0
L8 0.30 Hz
GB 0
BC 1.00
«
T T T T ¢
-65.3 Ppm -75.8 -76.0  ppm
=} @
=3 o
S ©
™ o~
|
T T T T T T T T T i T T T T T T T T T
-10 -20 -30 -40 =50 -60 -70 -80 -390 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190 ppm
.
L d

1.000

2.698



S28

Current Data Parameters
NAME 20110506N276e213 pbiazi+pitel
PNO 1

EX
FROCRO i NONOTONN IO Tt OOV ed ©
i WOHNNMNDHONIDE®LO N OO 2]
£2 - Acguisiticn Paramaters VDGV G W WD DN B D D ®
ate z s e 4 e s m e e e s e s e e s e A
s L R e e e R )
5 mogNe /1
2930
65536 -
Be13
KNS 1
s r\'l;
SWH
FIDRES 2
A ~”
RG
o
T X
= 299.2
oL 1000000006 sec
0.0OC00000 sec
0.01500000 sec ¥
CHANNEL £1 wommmmss |
12.00 asec N
0.00 4B
400.1324710 Muz l\il ~_“OMe
T2 - Processing parameters CF3CO2
N 32768 CF3 s
SF 400.1300000 MHz
WDH EM _
Soa v p-12
1B 0.30 1z
GB3
¢ 1.00
. ) .
LHLLoONDNO S © 0o o o <ww
ChenoINae o X S R
Efuici g g Py B S8 naad
BOAS TN S e & ) S
B N ] 5 28 833
SERNONAENISS o 5 @ EeRe
RAmmmmmmmmee Q a [SENENE
]
T T T T T T T T T T T T T T T T T T T T T T T
7.95 7.90 7.85 7.80 7.75 7.70 7.65 7.60 7.55 7.50 7.45 7.40 7.35 7.30 7.25 7.20 7.15 7.16 7.05 7.00 6.95 6.90 ppm
T T v
.90 3.85 3.80 ppm

4.087
0.240

[T

2.020
2.000
w

3.052

96 9.0 8.5 8.0 75

7.0

o wr H
b Nie <
Sl o

6.5 6.0 55 5.0 4.5 4.0 3.5 3.0 25 2.0 1.5 1.0 0.5 ppm

—

3.08
0.52
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€urrent Data Paramel
NAME

tors ro
20110506N276e213 pDiazI+ped D9 S 20 & 2 5 a3zaR 5 Mo o ommnn
E: 0 3 "N OO I ot o aNYwG e o~ TANND o =
BRocNo o H R P S S e A : EREE & mmon
doos FoYa o W oo osrE w .
SETE moPE N N N Qe S Freew w @
¥2 - Acouisition Parameters R R - o= — - o A - [l e o " aNNN
Date_ 20130517
Time .23
INSTA ot
PROBHED 5 mam QNE  1H/1
EULER 2qpg30 .
™D 65536
SOLVENT cDCl3
K5 16233
(5] &
Sl 23980.814 Hz © w - w ~m -
FIDRES 0.365918 Hz = -~ r~ w - ™
aQ 1.3664756 sec @ ° e e o @
- B 2 i 5 § g3 g
i -850 usec = = 0
D2 6.00 ussc o 2 2 e 2= o
= 2932 X a i s = a3 =
n1 2.00000000 sec
11 0.03000000 sec |
DELTA 1.89999998 sec
MCREST 5.00000000 sec
MCWRK ©0.01500000 sec
CHANNEL f1 = -
13¢
10.00 usec
L1 3,00
5201 100.6228298 MHz
wemmmm== CHANNEL 2 m=smesnn
CPDPRG2 waltzl6
16
80.00 usec +
.00 a2 i I o
17.00 a@ 2
17.00 a2 i )
4001316005 1H: N w
1R/4 n
F2 ~ Processing parameters IN ~_ "OMe
s1 766
sF 1006127690 Miz CF3 CF3CO,
WD EY
Ss8 0
13 1.00 Hz -12
& o p
1.40
- - = @ - ® o "
= b S <
g8 g a ) | L g 5 8 03
& & & a A 3 2 2 &
= & & a o © 3 ~
© @ © @ T T T T T T T T T T T ~ ~ ~ ~
126 125 124 123 122 121 119 118 117 116 FER
¢
1
; MA'M/J
b
I
w
2 "
N T T
55.8 55.6 opm 28.5 28.0 ppm
T T T
162.5 162.0 161.5 52 105.2 pom
: i_A l
L " Lo L UL
T T T T T T T T T T T T T T 7 T T T T T T T T T v T T T T T T T T T \
195 190 185 180 170 165 160 155 50 140 135 130 125 120 115 110 10 95 90 85 80 75 70 &5 60 55 50 45  4¢ 35 30 25 20 15 10 P
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Current Data Parameters — w
NRME 20110506N276e213 pDiazl+pMa0 = &
EXPNO 4 ? .
PROCNO 1 > 2
| |
F2 - Acquisition Parameters
Date_ . 20110517
Time’ 10.40
INSTRUM -
PROBED 5 mm QNP 1H/1
PULER zgflan
) 300744
SOLVENT c606
NS 61
DS 4
SWH 75187.969 Hz
FIDRES 0.250007 Hz
A 1.9999976 sec
RG 812.7
DN 6.650 usec
DE 6.00 usec +
15 299. - i
D1 1.00000200 sec =
: N
- = S =
S e 3 [\’[I “~OMe
12.50 usec a
~6.00 dB B CF3 CF3C02
376.4607044 MHz w
T -12
£2 - Processing parameters | p
sI 655 i
sF 376.4983540 Mz |
WDW ) EM |
55B 0 i
LB 0.30 Hz
58 o
PC 1.00
v
¢
T T T
-64.90 -64.95 ppm — T T
-75.20 -75.25 ppR
=
S -‘ E
M S
-
T %3 T T T 1 T T T T T T T T T T T T
-9 -20 -30 -40 -50 -60 -70 -80 -90 -100 -110 -120 -130 -140 -15¢0 ~160 -170 -180 ~150 opn

1.000
1.081



ata Farameter

S31

Current D: 8
© AME 5 " ~ ~OSTOND MO S 0w N
“a NRME T 20110907309 1MeSepoBarbi > o mMamo®~ ~ oo
o~ PRD&NO 1 ~N WONHMOOCOOo OO o
N F2 - Acquisition Paransters ~ OO OO0 nn AN
Date_ 2011050
Time o1
INSTRUM spect -
PROBHD 5 mm QNP 1H/1
PULPROG 2930
™ 65536
SCLVENT CDC13
NS 16
bs 2
SHH 8278.146 Hz
FIDRES .126314 Kz o
AQ 3.9581243 sec
RG 128 HaC Jj\
ow 60.400 usec 3 N N
5.00 usec H o
298.2 K
1 1.00000000 sec o SEQ
MCREST 0.90000000 sec e
MCHRK 0.01500000 sec S8
=53
mmmmmmes CHANNEL £1 =mmsmmmes= H
NUC1 1H
Pl 1200 ussc 13
PL1 .00 dB Qo e B
SFOL 400.1324710 Mz 283838 EEE
F2 - Processing parameters Sana S
51 768 NN NN 288
SE 400.1300000 Miiz e
Wow ot
588 Q
i3 0.30 Kz
GB 0
FC 1.00
A J A
[
; . T T T T
T 3.15 3.10 3.08 2.05 2.00 i
3.60 3.5 3.50 ppm e
o o \E o
= o) S| 5 <
% S S =
= d g g 2
! ol N o
o
.
T T T T T T T ¥ T T T T T T T 1
9,5 9.0 8.5 8.0 7.5 7.0 6.5 5.0 4.5 4.0 3.0 25 2.0 1.0 0.5 ppm
—_— | ) \ | {
Ded] n =4 i NP = o [ -
°.| =3 S Slleje = L= = I
- =) =] “ljoia =) el = =]
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Current Data Parameters “o =
20110907N309 1MaSPpgBarbi 28 = om0 <« © =
EXBNO 2 i) = FBST 8 2 3 S
PROCNG 1 e o men 9 3 i N
o : 0 ™~ 0 o~ : z 2
FZ - Acguisition Parameters N o e
Data 20110907
Time N 17.51
INSTRUM spect
PROBHD 5 mn QNP 1H/1
FULFRCG 2gpg30
by 65536
SOLVENT cpCl3
s 513
LS <
SWH 239%80.814 Hz
FIDRES 0.365918 Hz
Q 1.3664756 sec
RG 724.
DK 20.850 usec
oE 6.00 usec
TE 289.2 X o mmow ©
Bl 2.00000000 sec I 28 s
dir $.03060000 sec Qo9 ; < o
TA 1.83939998 sec ~ e e « )
MCREST 0.00000000 sec s = H3C. JL
MCWRK 0.01500000 sec N™ "NH
s = CHANNEL f] ===
Nucl 13¢ o} (o]
Pl 10.00 usec
PLL -3.00 d3
SFOL 100.6228298 MHz I |
3 2 13
2 S
L F G G
PCED2 80.00 usec
12 0.00 aB N N
PL12 17.00 dB
PL13 17.00 dB
s£02 400.1316005 MHz
F2 - Processing parameters
s1 32766
e .100.6127690 Mz
WD EM
[
1.00 Hz
o .
1.40
T T T T T T T T T
73 78 77 76 75 74 73 72 ppm
¢
168 167 pra

T T T T T T T T T T T T T T T T T T 1
195 190 185 180 175 170 165 160 155 150 145 140 135 130 125 120 115 110 105 100 95 S0 85 80 5 70 €5 €0 55 50 45 40 35 30 25 20 15 10 5 ppm
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182" T ——

G8e L —

7i1°¢€
€ETE
Lyl €
SST°€
79tL€
cLite

BT

$8S8°

186°SkCT

E9F"E€STT

LED"BCZT
£€32°2921
91279221
TOov E9eL

0L 7L2l

£bs 282t

L21°C

T —

T—

w S

— 0zl 2

981°¢
G0z e
8PETE -

N\

§10°2802
[AIARA A

pom

966°50TC ——0
£80°

tLoezte
180121z —

€026
622°6S
£92°6
992°¢
90€°¢

o
o
™
W)

L

€p9°¢
T99°¢
829°¢
6L9°¢
989°¢
voL"¢S
TIL°S
T2L°S
62L°S
LyL"S

6EBTLSIT

$L076922
TL6°L922 %
6E£°2027 ——
L7175t ———
o72: 2822 ———
286822

56€°6822 mnnnuuu
LLZ°2622 I\l

955662

«

6EL L -
€92°L
v82°L
98E°L
06€°L
907 L
9Zv L
SPy L
VoV L

N

6218 ——

Lsec

0.06006000" se:
5101536000 se

12
6
2

2
50.400 usec

icn Parameters
70120207
14
spe

201202075N367_mDbazball rac pur

Curzent Data Pazameters
- Accuass

NAME
ERPNO
PROCHO.
£2

o

o
HaC‘NJ‘NH

000 <R

12.00 usec
400.1524710 Mz

32768
.1300000 MHz
7
9
0.30 Ez

ocessing parameters
400

it

eL1
8FO1
£2 - B
51

SF

Wi

353

iR

<

G

A

CF3
5

.5

5.6

:

- 00°T

|

T

]

B6L2°9G8T

LET 9067
QSPPIET

o 91275968 ——u
= 198°966T —
T BLETE96Z
PLT TLGT
S88°8L6T
8179862

I b )

FC

7.15

7.20

820°¢

ppm

3.0 2.5 2.0 1.5 1.0 0.5
m :
< =]

3.5

4.0

65 6.0 5.5 5.0
)

7.0
:

7.5

Y £0°C
//oc.o.

- 000

'r

8.5

9.0



Curxent Data Parameters
NAM

20110329N2508arbbiaz repur’
3

S34

EXENO
PROCNC t o™ — OO N W) OO0 M )OO OO o
oo a0 ] O T D O 0 ) G0 W) M0 T 0 wy o =M 0
F2 - Acquisition Parameters © ™ DO M OO DM MM N O - NN O < o~ @ 0
Date 20110330 .. . R R oo r~ — G RE RSN
ime” 7.23 o 2] ~ OO0~~~ O <M — O - .
INSTRUM oot © © < MM NN NN NN NN NN ~ 0 o — © MW W~
PROBHD 5 mé QNE 1E/1 — — Lo i B B B B B B e s B Eant el e €0 = NN NN
PULPROG 2¢pg30 [ -
238804 \
SOLVENT cpel3
NS 6144
s 4
SWH 23980.814 Hz f
FIDRES 0.100002 Hz N
a0 1.9959633 sec
BG 812.7
DR 20-850 usec
DB €.00 usec o)
E 298.2 ¥
b1 2.00060000 sec HsC J
ail 3103000000 sec [~ 9 S o 2 nen @ N I N7 NH
DELTA 1.89999698 sec ©® o = & @ 0 "AaR b < a
MCREST ©.00000000 sec - ~ “ @ @ T - © @
MCHRE ©.01500000 sec = o 3 il @ 5 frdried =4 2 9 O 0
oo = & an o aaa & N &
m=mmmm== CHANNEL f1 ===sssm=« - b ~ - e - bbb - s A
Noc1 13C —
£l 16.00 usec
EL1 -3.00 dB N
SFO1 100.6228298 Miz N
- CHANNEL £2 = N™ “CF,3
waltzl6
1% 14 < 4 i o
80.00 usec = o e °
0.00 dB " - o = o
17.00 ¢3 Y 5 3 =
17.90 dB & & EX RS o
400.1316005 Miz
E2 - Processing parameters
s1 32768
SF 1090.6127690 MKz
wWow no
SsB [ v
1B 0.00 Hz
B o
BC 1.40
L 4 I\
i ¢
T T T T T T T T T T T T
131 130 129 128 127 126 125 124 123 122 121 120 ppm
\
L3 I | I e ] !
T T T T T T T T T T T T T T T I T T 1
190 180 170 160 150 140 130 120 110 100 ElY 80 70 60 50 40 30 20 10 ppm
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Current Data Pazameters g -
HAME 20110329N250Barbbiaz repur 3 g
EXENO “ -
PROCNO 1 L4 3
H
72 - Rcquisition Parameters
Date_ 20110328 N
Time 19.26
INSTRUM spect
PROBED mn QNP 1E/1
PULPROG zgflgn
™ 451120
SCLVENT C6DE
NS 16
DS 1 o
3UH 75167.968 Hz
FIDRES 0.186870 nz HaC. JL
70 2.9999981 sec N™ "NH
RG 912.3
oW 6.650 usec
DE 6.00 usec 0 o
TE 298.2 K
D1 1.00000000 sec —
mmmmmm== CHANNEL 1 =
NuCL 157 N
Pl 12.50 usee
PL1 -6.00 dF N™ “cFy
SFOL 376.4607044 Miz 14
F? - Processing parameters
sI
SF 376.4983540 MHz
WD EM
SSB 0
18 0.30 #z
GB 0
BC 1.0
v
UW/ ¢ -
T T T T T T T T T .
-64.8 -64.8 -65.0 -65.1 -65.2 -65.3 -65.4 -65.5 ppm
o
3
&
i
I
T T T T T T T T Y T T T u T T T T T
-10 -2q -30 -40 -50 -60 =70 -80 ~90 -100 -110 -120 ~130 -140 -150 -150 ~170 -180 -180 ppn
. L )
0
H )

£1.263

11.599



Curzent Deta Paramete:
NAME

EXENO
PROCNO 1
¥2 - Acquisition Parameters
Date 2011050
INSTRUM spect
PROBHD 5 mm PRBRO Ab-
PULPROG - 2930
65535
€pc13
15
£278.146 Hz
FIDRES 126314 Bz
AQ 3.9584243 sec
G 25.4
o 60.400 usec
DE 6.00 usec
TE 297.5 ¥
b1 1.00000000 sec
MCREST 0.00020080 sec
MCHRK 0.01500000 sec

~2.00
SFOL 400.1724712 Mz

£2 - Processing parameters
sI 7

eters
201105035N2712209 PpgBarb-mbiaz
1

maum CHANNEL f] mmmmmwme
1K

12.25 usec

2985.592
2977.688

7.461
7.441
7.422
7.396
7.393
7.391
7.388
7.371
7.287
7.280
7.268
7.086

[
\

473
240
5

2969.875
2957.599
2356.34

2959
— Gate
=
T~

2.091
2.085
2.078
——1.860

<

1305.820

1357.952
TTT——— 1303.270

o 1307.6%6

2949.500
2916.246
2913.281
2908.562
2835.646

T
.95 ppn

088

w

3.050
0.061
9.061 -

T
3.25 ppr:

I

834,236

—————~ 831.702

= B36.769

0.946
0.066

S36

ST 400,1700000 iz
e B
538 0
L5 .30 ¥z
=1 ]
ES 1.00
T T
9.15 9.10
I T

96

1.02

8.0

1.5

.01

0.04

.30

o

T
1.0

ppm



Corrent Data Parameters
N

S37

I 20110518N271020% MaBarbepg-nbiaz
EXPHO H © vl o © xmronne W w
PROCNO 3 e 2 v IPEOTQa @ @ = mane- o = aaNwoww
[N s - BARAOAN -~ © Somoa o & @aAn oS on
¥? - Acgaisition Parameters e - e SaR B en O & ° aoern 9 = wameoane
Date 20110518 e < - AANONAN & o o Srme o < RB D@D
Time 16.04 e = a PR PR A PR i R} o FeRe ® @ ddd NN
INITRUM apact 1 L
PROBED 5 mm QNP L&/l
PULPRCC 2qpa30
™ 65536 -
sowvenT nC13 [ o} Y
ns 1021
s H3C.
SHE 23980834 Hz N”NH
FIDRES 0.365918 Hz
AQ 1.3664756 sec
/G 1
on 20.850 usec °© o
DE .00 usec
= 300.2 K
2.00000000 //
I
N
CF3
pL1 3,00 db 15
sF01 100.6228298 MHz ~ @ ©m © “ © I @
=5 & o & ) o S I
o CHANNEL £2 =mmsr ST = < “ < = “
C2DPRG2 waltzl6 W @ o o © I~ N I
2 a5 2% S < & a8 =
PCED2 80.00 usec a @ a8 & S S & = © ® wo ¢ -~ ®
0.00 dB aa e ] ] a = = © m ®o o N &
Lz .00 d m oo - - v ouT = “ <
PLI3 17.00 o o o = ~ o No  © ~ o
S¥FOZ 400.1316005 Mz N mor = @ o =W ~ @ =
oen ? & & Bm  ® = =
© mow o & & &8 & N ©
F2 - Processing parameters [ NN ~
s1 32768
s? 1006127650 MEz
i e
ssB 9
18 1.00 Hz
cB
PC 1.40
¢
T T T T T T T T T T T T
130 129 128 127 126 125 124 123 122 121 120 119 ppm T T r T T r - T
79 78 77 76 15 74 I3 ppm
' T T g T T T T T
30.0 29.5 29.0 28.5 28.0 27.5 27,0 ppm
\
-
L4
L + A
T T T T T T T T T T T T U T T T T T T T T T T T T T d
195 190 25 120 115 110 105 10 95 £l 85 80 75 70 85 80 55 50 15 10 35 30 25 20 15 10 S  ppm

T T T T T T T T T T T
5 180 175 170 165 160 155 150 145 140 135 130 1



S38

Corrent Data Parameters
B 20110518N271209 MeBarbepg-abiaz
3

1

-62.906
-62.922
-62.938

ion Parameters
20110518
12.03

gflqn
300744
CEDE
NS 16 s
DS 1
Sl 75187.969 Nz QN
FIDRES 0.250007 Hz "m o
AQ 1.9999976 sec g8
RG 845.1 oo
5.650 usec Sad .
DE £.00 usec ' ! o
T 2322 &
o1 1.00000000 sec )]\
- H3C. NH
= CHANNEL f£1 -— - N
197
12.50 usec
-£.00 dg i o] o]
5701 376.4607024 Mz
F2 - Processing parameters
s1 55535 .
SF 376.4983540 MHz
WOR N
S5k bl h
Le 0.30 Hz
e 0 N” “CF;
PG 1.00
B
S SR '
T T T T T T T 1
-62.8 -62.9 -63.0 -63.1 -63.2 -63.3 -63.4 PEM
- ‘\’0’—,———’
= S
= S
= o
N

T H T T T T T T T T T T T T T T T T
—LO -28 =30 -40 =50 ~60 =70 -80 -20 -100 -110 -120 -130 =140 ~150 -160 ~176 -18¢ -190 ppn

000
5.0



S39

T2t L
42208
€727 L
092" L
192°L
82" L
99€°L
oLE"L
SLEL
98E° L
T6€°L
S6E°L
86€°L
LTV L
LER L

™
k=
@
©

586" LBE
€LT GBE

160200

ppm

L2 E

-

=

1297008
VEZ Yo
Z6E°LOS
LOE TLE
LLETBES
9€1°91¢
Z9€°816 ~~——T=

886°126 ————— —_—
TR R —
L96°82G
268°0€ES
£66°€6S

—_—

e
667 °9€5 |\\\\\| -
£91°BES
PETSPS |\\\\\1 b
766°15¢

4

.30

1

N\

1.45

552°¢

899 6E6
£79°976
202" 806
9087256
LB9°556
¥77°856
967256
THL¥96
GT8°TLE

0zZ'6p8Z

g
O

bE9TLEBE ———
$21°8682 —

9¥8° POSZ ~——
8177506 —

0% p162

vOm.hva/
160°6p6C ———
P¥5°056C —
§26°6C6T e
907" 1§68 ————
20T°686C ———
vrii036c —

03474962

¥65°8L6T

e

T
o

LEL°0

T
41
-
=
=1
It

146 Hz
181

3.9584243 sec

20111118

8278,
0.0000000C sec

2011118N349e246 mDBarbPro
1.00000000 sec

Data Parameters

rent

Cur:
NAME
F2 - Acquisition Barameters

EXENO
PROCNO

0.01500000 sec

/ Hi\NJLNH
YR Y

0.00 4B

1H
12.00 usec
400.132¢710 Mliz

1

——m CHANNEL

32768
400.1300000 MKz
EM
o
0.30 Hz
0
1.00

F2 - Proceszing parameters

051°2

ppm

T
1.5 1.0 0.5

2.0

T
3.0

35

4.0

5.5

T
6.0

7.0

-
7.5

8.5

A
901
Ve



S40

Current Data Parameters . =0 o ©® ~TN~NO NGO
NAME 2011118N349246 mbBardPro  © O ™~ - O T AN N O WM W ~ w o W N O —
EXENO 4 < 0 0 NWOWLOOHONNW®© N 1] o~ o 0 € 1)~ [~ — SN
PROCNO 1 . . . . P MmN O o~ o~ = [ Ve Mool Moy — o
o o = © OO WMmOrr- e . . e e e e . .
F2 - Acquisition Parameters ~ 9o - Ll MANNNNNNN A [l i el o] o - o O 0 w [~ (=)} -
bate_ a 20111118 ] — — o B e B Mo B B B B o~ = o = ™M NANNNN - i
Time 15.14
TNSTRUM spect | -
PROBHD 5 mm QNP 1H/L
PULPROG zgpg30
™ 65536
SOLVENT ©DC13
s 1024
DS 4
s 23980.914 Bz 50 SR 8 I & & 2
0.365318 Bz N e L e o o " @
1.3664736 sec s o Sé © = e o =
724.1 a8 3= o o i o pa}
20.850 usec
.00 usec
293.7 K (o]
2.00000000 sec
003000000 sec i HaC. )k
1.89999998 sec N™ "NH
000000000 sec
0.01500000 sec o
CHANREL £l ==sw==m==
13C
10.00 usec
-3.00 a5
100.6228299 Miz N
n
CHANNEL f2 =
waltzl N™ “CF3
3 16
0.00 usec
.00 ab N S &8 3
17.00 db o w @9 =
17.00 4B e 208 @8 3
5702 400.13160C5 MRz o @ @™ © ~
& PR &
£2 - Processing parameters L
S1 3
e 100.6127690 Miz i) ‘ - L A=
SO M "
553 ]
LB 1.0C Hz T T T T T T T T T T T T T T
e N - 130 129 128 127 126 125 124 123 122 121 120 119 118 117 ppn
e s o . .
= 5 ® = £
> = R =3 a
o o= a w
2 s 3 < bt
G a = b @
& S0& N b=t
B 59 S =
! | |
T T T U T
29.0 28.5 28.¢ 27.5 ppm
0 T T T T T T T T T
126 125 124 123 3122 121 120 112 118 ppm
o~ I} I I s o A AL,
M |
T T 7 T T T I T T T T T T T T T T T 1
190 180 170 160 150 140 130 120 110 100 90 80 70 60 40 30 20 10 ppm
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Current Data Parameters oo et B~
NavE 2011118K345¢246 mbBarbPro © = o o o
EXPNO 2 O ol ©e .
PRCCNO 1 R O o0 0
0 W00 © W W
F2 - Acquisition Parameters w0 © [
Bate_ . 20111118 [
Time 14.57
INSTRUM c
PROBHD 5 mm QNP 1H/1
PULPROG zgilan
0 151120
SOLVENT C6DE
ns 16
DS 4
SWH 75187.969 Hz o
FIDRES 0.166670 Ez
20 2.9999981 sec HaC J]\
RG 645.1 3 “N NH
oW 6.650 usec
DE .00 usec
TE 299.2 K o (o)
D1 1.00000000 sec
CHANNEL £1
nucl 19%
Pl 12.50 usec N
PLL ~6.00 dB N
SFO1 376.4607044 MHz N CF3
F2 - Processing parameters
51 16
SF 376.4983540 MHz
wow EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
T T T T
-65.0 -65.2 -65.4 ppm
e} o~ =] o] |~ o
= of |o| o] |a o
S ol lo| ol |e S
= ol o] |+ o o
N
T T T T T T T T T T T T
-10 =20 -30 -40 =50 -80 -90 -100 -110 -120 -130 =150 -160 ppm
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o MO MM T~ 09T ONWIT~ANNTWO TN DNO ©r~ o
o O OO @~ WO T D FONTTONOOON®OANONWNW®R DWW M-
o~ LTOMONONONTOONON eSO OONNNN A A A A oM N
o [l o o e Sl ol e o W WO N W W W W0 Y I0 W W LW W0 W Lwn W M m
Current Data Parameters
NAME 2011118K347e248 PhBarbAll
EXENO 1 0]
PROCNO 1
HaCo Ay
#2 - Acquisition Parameters
Date 20111118
Time 13.40 [e] 0
INSTRUM spect moLwLoCaomg o
PROBED 5 mm QNP 1E/1 GoLo&SrSens _
PULPROG 2¢30 Nowsasoawd W
D 65536 SRRARITILSN &
SOLVENT coclz  ARANQINQAN R
NS 16 5
DS 2
SWE 8278.146 Hz
FIDRES 0.126314 Hz . e
a0 3.9584243 sec SEEChanRLES 28 8a Coamw
RG 80.6 @S a T S i
b 60.400 usec ERE P 2% 88 2883
DE 6.00 usec Ao AN NN GS 4o 88 &S5se
8 295.2 K ISR EAEARNENENRNEN NN Na o kAR
Dl 1.00000000 sec
MCREST 0.00000000 sec
MCHRK 0.01500000 sec |
H
wsm== CHANNEL f1 ===
NuCl 1K
Pl 12.00 usec
PLL 0.00 dB o o w
SFOL £00.1324710 MHZ . fi' x ;
F2 - Processing parameters 5 52
sI €8 o a8
SF 400.1300000 MHz \
WhW =M |
SSB 0 1
LB 0.30 Ez
GB [ |
BC 1.0
'
|
T T T T T T T T
5.8 5.7 5.6 5.5 5.4 5.3 5.2 ppm
=1 v’/—’/-
= I~
S s
A s
T T T T T T d
J— . - . - , . 3.40  3.35 3.30 3.25 3.20 3.15 ppm
7.50 7.45 7.40 7.35 7.30 7.25 ppm
e I l\El//J\lm
oo =
=
= > !
=l N
ol >
T Te T T T T T T T T T T T T T T T T T 1
9% 9.0 8.5 8.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 15 1.0 0.5 ppm
b )

Sl v



