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5,6,7,8-Tetrahydroquinoxalin-5-ylamine (1le). To a solution of 5,6,7,8-
tetrahydroquinoxaline § (3.08 g, 23.0 mmol) in CCly (200 mL) was added N-
bromosuccinamide (4.09 g, 23.0 mmol) and a catalytic amount (56 mg) of benzoyl
peroxide. The reaction mixture was heated at reflux for 17 hours. Saturated sodium
bicarbonate solution was added (100 mL), the layers were separated and the aqueous
phase was extracted with CH,Cl, (2 x 200 mL). The organic extracts were dried and
concentrated. The crude material contained 1:3:1 ratio (GC) of starting material, mono-
and dibromo products which were separated by column chromatography on silica gel
using a mixture of 1:1 EtOAc:hexanes to give 5-bromo-5,6,7,8-tetrahydroquinoxaline
(3.03 g, 54%) as a brown liquid: '"H NMR § 1.99-2.03 (m, 1H), 2.20-2.49 (m, 3H), 2.97-
3.10 (m, 1H), 3.11-3.20 (m, 1H), 5.48 (t, 1H, J = 1.5 Hz), 8.40 (s, 2H). It should be noted
that this material is unstable when exposed to air over 2-3 days and was used

immediately in the next reaction.

5-bromo-5,6,7,8-tetrahydroquinoxaline (2.75 g, 12.9 mmol) and sodium azide (1.68 g,
25.8 mmol) were dissolved in DMF (50 mL) under nitrogen atmosphere and the reaction
mixture was warmed to 60 °C for 2 days. The mixture was cooled to room temperature
and poured over water (500 mL), and was extracted with CH,Cl, (3 x 300 mL). The
organic extracts were washed with brine (2 x 200 mL), dried and concentrated in vacuo.
The crude material was purified by flash column chromatography on silica gel using 1:1
EtOAc/hexanes to afford 2.19 g (97%) of 5-azido-5,6,7,8-tetrahydroquinoxaline as a
yellow liquid which displayed: '"H NMR & 1.80-1.96 (m, 1H), 2.00-2.10 (m, 3H), 2.75-
3.06 (m, 2H), 4.74 (t, 1H, J = 6.5 Hz), 8.44 (d, 1H, J = 3 Hz), 8.45 (d, 1H, J = 3 Hz); °C
NMR o 18.6, 28.9, 31.7, 60.2, 142.6, 144.3, 150.3, 153.6. A Parr shaker flask was
charged with 5-azido-5,6,7,8-tetrahydroquinoxaline (1.81 g, 10.33 mmol) and 10%
palladium on carbon (10 wt% of Pd/C; 0.18 g). The reaction vessel was evacuated and
filled with nitrogen. Methanol (30 mL) was added and the reaction was hydrogenated at
30 psi for 40 minutes. The reaction mixture was flushed with nitrogen and filtered
through a plug of Celite® to provide 5,6,7,8-tetrahydroquinoxalin-5-ylamine (1e) as a
orange liquid (1.54 g, 99%), which would rapidly turn dark brown. It was stored under
an argon atmosphere at —20 °C. 'H NMR & 1.62-1.79 (m, 1H), 1.80-2.18 (m, 4H), 2.18-
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2.30 (m, 1H), 2.91-3.01 (m, 2H), 4.07 (dd, 1H, J = 8.4, 5.4 Hz), 8.32-8.38 (m, 2H); "°C
NMR 6 19.7, 31.7, 32.2, 51.5, 142.0, 142.5, 152.6, 155.4; MS m/z: 150 (M+H"), 133.
3,4-Dihydro-2H-pyrano[3,2-b]pyridin-4-ylamine (1f). To a solution of 2,3.-
dihydropyrano[3,2-b]pyridin-4-one' (841 mg, 5.64 mmol) in MeOH (15 mL) was added
hydroxylamine hydrochloride (470 mg, 6.77 mmol) and the reaction mixture was stirred
at room temperature overnight. Aqueous saturated NaHCOj; solution was added until the
pH of the mixture was ~7 and it was extracted with CH,Cl, (5 x 50 mL). The organic
extracts were washed with brine (2 x 200 mL), were dried (MgSQO,), filtered and
concentrated in vacuo to provide 924 mg of the oxime. To a cool (0 °C) suspension of
the oxime in a mixture of ethanol (5 mL), ammonium hydroxide solution (26 mL) and
ammonium acetate (488 mg, 6.32 mmol) was added zinc powder portion-wise. The
reaction mixture was warmed to room temperature and stirred for 17 hours. The mixture
was filtered through a plug of glass wool and washed with H,O (30 mL), extracted with
CH)Cl, (3 x 50 mL), washed with brine, dried (MgSQ,), filtered and concentrated to
yield 3,4-dihydro-2H-pyrano[3,2-b]pyridin-4-ylamine (1f) as a pink liquid (743 mg,
86%) which displayed: 'H NMR & 1.84 (br s, 2H), 1.90-2.01 (m, 1H), 2.24-2.34 (m, 1H),
4.12 (dd, 1H, J =5.7, 6.9 Hz), 4.18-4.26 (m, 1H), 4.28-4.36 (m, 1H), 7.06-7.13 (m, 2H),
8.15 (dd, 1H, J = 1.8, 3.6 Hz); °C NMR & 31.5, 47.8, 64.2, 123.8, 124.5, 142.1, 147.0,
151.1; MS m/z: 151.0 M+H"), 134.0 (M-NH»); Anal. Calc. for CsH;oN,O * 0.1H,O: C,
63.22; H, 6.76; N, 18.43. Found: C, 62.99; H, 6.81; N, 18.22.
4,5,6,7-tetrahydrobenzofuran-7-ylamine (1k). To a 0 °C solution of 4,5,6,7-
tetrahydrobenzofuran—7—ol2 (1.20 g, 8.69 mmol) in toluene (50 mL) was added DBU
(3.89 mL, 26.1 mmol) and diphenyl phosphorazidate (5.60 mL, 26.1 mmol).” The
reaction mixture was warmed to room temperature and was stirred for 1 hour. The
resulting two-phase mixture was washed with NaHCO; (50 mL) and was extracted with
CH,Cl, (3 x 50 mL). The organic extracts were dried (MgSO,4) and concentrated in

vacuo. The crude material was purified by flash column chromatography on silica gel

! Bridger, G.; Skerlj, R.; Kaller, A.; Harwig, C.; Bogucki, D.; Wilson, T. R.; Crawford, J.; McEachern, E.
J., Astma, B.; Nan, S.; Zhou, Y.; Schols, D.; Smith, C. D.; DiFluri, R. PCT Int.Appl. 2002, WO 0222600.
% Seki, M.; Sakamoto, T.; Suemune, H.; Kanematsu, K. J. Chem. Soc., Perkin Trans. 1 1997, 1707-1714.
3 Thompson, A. S.; Humphrey, G. R.; DeMarco, A. M.; Mathre, D. J.; Grabowski, E. J. J. J. Org. Chem.
1993, 58, 5886-5888.
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using a 1:4 EtOAc/hexanes mixture and upon removal of traces of solvent on high
vacuum 7-azido-4,5,6,7-tetrahydrobenzofuran was obtained as a clear liquid (0.89 g,
63%). This compound was found to be volatile when subjected to reduced pressure. 'H
NMR 6 1.71-1.91 (m, 2H), 1.92-2.08 (m, 2H), 2.31-2.46 (m, 1H), 2.55 (dt, 1H, J = 16.2,
5.0 Hz), 4.59 (t, 1H, J = 4.5 Hz), 6.24 (d, 1H, J = 1.8 Hz), 7.35 (d, 1H, J = 1.8 Hz); °C
NMR 6 19.9, 22.3, 30.4, 54.3, 110.7, 121.8, 143.1, 147.8; MS m/z: 121 (M-N3). To a
flask charged with 7-azido-4,5,6,7-tetrahydrobenzofuran (405 mg, 2.48 mmol) and Pd/C
(10 wt% Pd/C; 44 mg) was added MeOH. The reaction mixture was flushed with
hydrogen and was hydrogenated for 1 hour at room temperature. The mixture was
purged with nitrogen gas and was filtered through a plug of Celite®, concentrated in
vacuo and purified by chromatography on silica gel to yield 4,5,6,7-
tetrahydrobenzofuran-7-ylamine (1k) (205 mg, 60%) as a clear liquid which was volatile
when subjected to high vacuum. "H NMR § 1.50-1.75 (m, 4H), 1.76-1.90 (m, 1H), 2.01-
2.20 (m, 1H), 2.30-2.50 (m, 2H), 3.94 (t, 1H, /= 5.7 Hz), 6.17 (d, 1H, J = 1.5 Hz), 7.26
(d, 1H, J = 1.5 Hz); °C NMR § 21.1, 22.6, 34.0, 45.5, 110.5, 117.9, 141.3, 153.6; MS
m/z: 160 (M+Na").

Preparation of 9. ($)-8-amino-5,6,7,8-tetrahydroquinoline ((S)-1b) (66 mg, 0.44
mmol) dissolved in acetonitrile (2 mL) was added via syringe to a purple solution of
chlorooxo[[2,2'-(thio-S)bis[ethanethiolato-*S]](2-)]-rhenium (117 mg, 0.30 mmol) in
acetonitrile (20 mL) at room temperature under argon. Upon addition of the amine the
reaction mixture immediately turned dark green. The mixture was stirred at room
temperature for 1 hour to yield a green precipitate, which was isolated via suction
filtration, washed with acetonitrile (2 x 5 mL) and dried in vacuo (84 mg, 55 %). X-ray
quality crystals were grown under argon using a two-chamber slow diffusion apparatus.
Slow diffusion of diethyl ether into a chloroform solution of 9 yielded green/brown
crystals. Of note, 9 appears to be relatively stable in the solid state; however, if it is
dissolved in the presence of air it will rapidly decompose. 'H NMR (CD,Cl,, 300 MHz)
0 1.90-2.30 (m, 6H), 2.42 (m, 1H), 2.65 (m, 1H), 2.88 (m, 2H), 2.99 (m, 1H), 3.72 (br t,
2H), 3.84 (dm, 1H), 4.68 (m, 1H), 7.32 (dd, 1H, J = 5.7, 2.6 Hz), 7.67 (d, 1H, J = 8.1
Hz), 8.94 (d, 1H, J = 6.0 Hz), 9.15 (br s, 1H); MS m/z: 503 (M+H)*. IR (KBr) v (cm™)
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886 (Re=0). Anal. Calcd. for C;3H;9N,OS3Re-0.1C,H3N-0.5H,0: C, 30.80, H, 3.97; N,
5.71; S, 18.68. Found: C, 30.67; H, 3.84; N, 5.96; S, 18.75.

Thermal Racemization of (R)-2d and (R)-2a

(R)-5,6,7,8-N-(Tetrahydroisoquinolin-5-yl)acetamide ((R)-2d) (60 mg; 94% ee
determined by chiral GC) was placed in a sealed pressure tube flushed with argon. The
reaction tube was placed in a hot (150 °C) oil bath until the starting material melted and
heating was continued for 2 hours. The material at this point (60 mg recovery, quant.
yield) had an enantiomeric excess of 0% and its '"H NMR was unchanged in comparison
with the starting material.

Racemization of (R)-1-pyridin-2-ylethylamine ((R)-2a) (242 mg, 79%ee) provided after
5 days of heating at 150 °C, 2a (242 mg) in 9%ee.
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Figure 10.
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NUC1 13C
Pt 6.00 usec
PLY -6.00 dB
SFO1 75.4780204 MHz
CHANNEL 2
CPDPRG2 walt2i6
NJC2 1H
PCPD2 80.00 usec
PL2 120.00 0B
PLi2 18.00 98
SFD2 3001312005 MHz

F2 - Processing parameters

S1 32768
SF 75.4677190 MHz
WOW EM
558 0
LB 3.00 Hz
68 o
PC 1.40

10 NMR plot parameters
Cx

26.00 cm
Fip 234.774 ppm
Fy 17757.65 H2
Fop ~14.771 pom
F2 ~1144.74 1z
PPMCH 9.59778 ppm/cn
HZCM 724.32281 Hz/cm
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Figure 11.

Current Data Parameters

NAME ks-154-135Ac NHAc
EXPNO 14
PROCNO 1 (R)-2e
F2 - Acquisition Parameters
Oate_ 20011031
Tine 9.41
INSTRUM spect o o wIn 1o} < M VN o COWVT M A ADONONM = O N 3
- PADBKD 5 mm GNP 1H T mmm I3 m 000994009995555000099999.377,..0, o
E ﬂmrvnaa »mwwm © ©O oo ~ © L e I T I U U I VAN SV o VI S VA VI o U VY VI oV U D °
. SOLVENT €oc13 { J
NS 16 r/ﬁ/r
0s 0
SWH 3591.954 Hz It
FIORES 0.218235 Hz
A0 2.2807028 sec
RG 406.4
o 139.200 usec
o€ 6.00 usec
1€ 300.0 K
o1 1.00000000 sec
CHANNEL f1
MCt 1H
P 8.00 usec
PLS -6.00 g8
SFOL 300.1315007 Kz
nm - Processing paraneters
16384
wm 300. 1300057 Mz
WO M
538 3
8 0.20 e
68 0
P 1.00
10 NMA plot parameters
33 26.00 cn
F1P 10.965 ppm /
F1 3290.95 Hz
F2p -1.003 ppm
2 -301.00 Hz
PPHCH 0.46031 pom/cm
HZOM 138.15208 Hz/cm
J
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Figure 12.

NHAc
Current Data Parameters .
NAME ks-154-195ac (R)-2e
EXPNC "
PROCNO 1
F2 - Acauisition Parameters o [ A= B B IaC NS 58229823
wﬁ«\ 20011031 w OO N OO D O [=HTo R o~ o O WO WWLwNO T
1me 4.28 R
T -~ ] M~~~ 0w m o N O Mmoo,

W%H&x 5o one i m _.DAFDMWWWM m.k ~ o~ O 0 n eI I B OVIR VRSV RS
PULPROG 290dc 1 *
1] 65536 |
SOLVENT coc13 \
NS 4096 ]
0s 0
SHH 18832.393 Hz
FIDRES 0.287360 Hz
A0 1.7400308 sec
A6 9195.2
o 26.550 usec
0F 37.93 usec
TE 300.0 K
03 0.00000000 sec
11 0.03000000 sec

CHANNEL 1
Nt 130
Pt 6.00 usec
PLY -6.00 dB
sFO1 75.4760204 MHz

CHANNEL 2
CPOPRG2 waltzi6
nc2 1H
PCPDR 80.00 usec
PL2 -6.00 4B
PLI2 18.00 d8
SF02 300.1312005 Mz
F2 - Processing parameters
s 32768
s 75.4677190 MHz
XOW EN
558 0
8 3.00 Hz
8 0
PC 1.40
10 MR plot parameters
cx 26.00 cm
FiP 219.155 pom
Fy 16539.09 Hz
Fop -5.000 pom
F2 -377.34 W
PPHCH 8.62133 ppa/cn
HICH 650.63190 Hz/cm
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Current Data Parameters
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Figure 13.

NAME ks-222-147
EXPNO 3
PROCNO 1
F2 - Acquisition Parameters
Date_ 20020326
Time 17.27
INSTAUM spect
PROBHD S mm 0N IH
PULPROG 1930
o 16384
SOLVENT coc13
NS 16
0s 0
SWH 3591.954 Hz
FIDRES 0.219235 Hz
A0 2.2807028 sec
Rs 64
L] 139.200 usec
DE 6.00 usec
TE 300.0 K
01 1.00000000 sec
nnnnnnnnnnnn CHANNEL f] ====sssssmzms
NCL 1H
Py 11.50 usec
PLL -6.00 dB
SFO1 300.1315007 MHz
F2 - Processing parameters
SI 16384
SF 300. 1300057 MHz
L} EM
558 0
LB 0.20 Hz
=] 0
e 1.00
1D N¥A plot parameters
(2 26.00 cm
FiP 10.965 ppm
Fi 3290.95 Hz
£ -1.003 ppa
F2 =301.00 Hz
PPHMCH 0.46031 ppa/ca
HZCH 138.15208 Hz/cm
T L T
10
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Current Data Parameters
NAME ks-222-147Ac

170.951
—152.038
125.157
124.733
124.344
77.976
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77.125
——— 49.745
——— 47.215
30.457
29.874
28.892
——— 23.285
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T~ 63.573
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Figure 14.

EXPNO 5
PROCNO 1
F2 - Acquisition Parameters
Date_ 20020821

H Time 4.21

: INSTRUN spect
PROBHD 5 ma GNP iH
PULPROG 29dc
0 65538
SOLVENT coc13
»s 4096
s [}
SHH 18832.393 Hz
FIORES 0.287360 Hz
A 1.7400308 sec
3 18390.4
o 26.550 usec
%€ 37.93 usec
TE 300.0 K
0 0.00000000 sec
a1 ©,03000000 sec

CHANNEL f1
wet 13
Pt 6.00 usec
PLy -6.00 dB
SF01 75.4760204 Mz
CHANNEL 12
CPDPRG2 waltzis
2 1
PCPO2 80.00 usec
P2 -6.00 08
PLI2 18.00 dB
SF02 300, 1312005 Mz
F2 - Processing paraneters
sl 32768
SF 75.4677240 Wiz
0K 1
558 0
v} 3.00 ke
68 [
PC 1.40
10 NMR plot parameters
o 26.00 ca
F1p 219.155 ppm
Fi 16539.09 Hz
Fop -5.000 pos
F2 -377.34 W2
PPHCK 8.62133 ppa/ca
HZCH 650.63196 Hz/cn
Ty
200
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Figure 15.

_ A
P2
N7
NH,
Current Data Parameters
NAME ks-154-159 (S)-1i
EXPNO 3
PROCNO 1
£2 - Acouisition Parameters
Date_ 20010627
Tine 17.44
INSTRUM spect o @ O W O @ W ~ 0w mo Mmoo MO M < @~ < W Wn NNy [sS)
PROBID 5 mm ONP 1H T M [Ia VSR SVEE Sl B i o) o (ARSI 9988857655555977.7777 =]
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SOLVENT coc13 L
NS 16 , /
0s 0
SWH 3591.954 Hz \
FIDRES 0.219235 Hz
AQ 2.2807028 sec
A6 3225
o 139.200 usec
3 6.00 usec
E 300 0 K
01 1.00000000 sec
CHANNEL 11
Nt 1
Ps 8.00 usec
PLY 6.00 8
SFOY 3001315007 Wiz
F2 - Processing parameters
sl 16384
SF 3001300057 Mz
WO EW
558 0
8 0.20 Hz
ca 0
PC 1.00
10 NMA plot parameters
ox 26.00 ca
F1p 10.965 ppm
Fy 3290.95 Hz I
F2p ~1.003 ppn v
F2 -301.00 Hz \
PPHCH 046031 ppe/ca
HICM 138 15208 Hz/cm
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Figure 16.

turrent Data Parameters

NAME ks-154-159
EXPNO. 4
PROCNG 1

f2 - Acquisition Parameters

Gate_ ' 20010627
Time 16.39
INSTRUM spect 7 i ~ M WU MM — WO WU NI NN OO0 Y
PROBHO 5 am ONP  1H "mwwu ﬁﬁ%ﬁlﬂ%% W_MEP_@ WOAEBEEBBEBOBSQ858.877_7. (=}
PULPROG 2930 m @ [ S SN SN SN S ST 0o 0o 0 AV VR VI S VI U VR VI o VB R R R I IR S DS N (=]
0 16384 !
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AR Y
SHH 3591.954 Hz |
FIDRES 0.219235 Hz
U] 2.2807028 sec
L] 362
o 139.200 usec
0 6.00 usec
3 300.0 K
01 1.00000000 sec
............ CHANNEL (1 ssessusasanes
net H
Py 8.00 usec
Ly -6.00 dB
SFO1 300.1315007 MHz
F2 - Processing parameters
s1 16384
SF 3001300057 Mz
WON EM
$SB 0
0] 0.20 Hz
8 0
[ 1.00
10 MR plot parameters
[ 26.00 co
F1pP 30.965 pom
Fy 3290.95 Hz .
Fap -1.003 pom X
F2 -301.00 Wz f
PPHCH 0.46031 ppa/ca
HZCH 138.15208 Hz/cm e
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Figure 17.

_ A
>
N
NHAc
Current Data Parameters (R)-2i
NAME ks-154-159
ExPrO 5
PROCNO ]
F2 - Acquisition Parameters © o)l -~ n o bs) Uy IN T 38
__u.su : 828& S N pa o . g o w S ) o « ©
ime 19.5¢ = - M :
INSTAUM spect = o o @ 5o I NN ] o a8
PROBHD 5 ma ONP 1H — et < e -~ -
PULPROG 290c
I 65536
SOLVENT cocl3
s 0%
0s 0
SHH 18632.393 Hz
FIDRES 0.287360 hz
A 1.7400308 sec
RS 9195.2
o 26.550 usec
o€ 37.93 usec
1€ 300.0
1} 0.00000000 sec
o1t 0.03000000 sec
CHANNEL 1 =ee
13
6.00 usec
-6.00 08
75.4760204 HHz
tnmwmnnseees CHANNEL (2 ===sssscnnne
cPoPRG2 waltz16
NC2 H
PCPD2 80.00 usec
P2 -6.00 0B
LI 18.00 08
SF02 300.1312005 itz
F2 - Processing paraseters
s1 32768
SF 75.4677190 iz
N €N
558 0
L8 3.00 Hr
68 0
PC 1.40
1D M4 plot parameters
ox 26.00 ca
Fip 219.155 pom
F1 16539.09 Hz
Fop -5.000 ppm
f2 -377.34 W2
PPHCH 8.62133 ppm/ch
HzeH 65063190 Hz/ca
T l’v 1 ;
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Figure 18.

Current Data Parameters

NAME
£xPNO
PROCNO

ks-154-134-2
1
1

£2 - Acquisition Parameters

Date_ 20010524
Time 15 05
INSTAUM spect < MU WOM e oo
PAOBHD 5 am ONP  1h ™ Mmoo oo
PULPROG 2930 Do~ :
iy 16384 @ [ A SN N
SOLVENT coc13 |
NS 16 |
05 4
SWH 3591.954 Hz
FIDRES 0.219235 Hz
A0 2.2807028 sec
ARG 128
2] 139.200 usec
[ 6.00 usec
TE 300.0 K
01 1.00000000 sec
CHANNEL F1
NCt "
P1 8.00 usec
PLY -6.00 d8
SFOY 300.1315007 Mz

F2 - Processing parameters

SI
SF
WOK
5SB
]
6B
PC

16384
3001300057 MMz
EM
0
0.20 Hz
[

1.00

10 NMA plot parameters

©x
FiP
Fi
Fap
F2
PPMCH
HZCM

26.00 ca
10.965 ppa
3280.95 Wz
-1.003 ppe
~301.00 Hz
0.46031 ppm/ca
138.15208 Hz/cm
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Figure 19.

_ A
P
N
Current Data Parameters
NAKE ks-154-134-1 AcHN
EXPNO 1
PROCNO 1 (R)-2
F2 - Acquisition Parameters
Date_ 20010524
Tine 16.02 ,
INSTRUM spect DODO- OmWWL®ON LT - o mw WD ONDOUNONUNSN DD LMMAN— O T
PROBKD 5 am ONP 1N WU ITMUOOoOO co oo BDONNRNOOUNVOOOTINNNUUNVUN = = O
wwrv»oo 1630y © oo NN~ N no < < OV QA e e e e o O
SOLVENT coc13 1 Ll L J
NS 16 \ ==
05 0 /j
SHH 3591.954 Hz i
FIDRES 0.219235 Hz
0 2.2807028 sec
A5 40.3
on 139.200 usec
o€ 6.00 usec
T 300.0 K
01 1.00000000 sec
CHANNEL 1
NUCH 1
P1 8.00 usec
L1 -6.00 08
sFot 300.1315007 Wiz
F2 - Processing parameters
s1 16384
SF 300. 1300057 Mz
wow EM
558 o |
8 0.20 Hz | X
68 0 !
pC 1.00
1D N4 plot parameters
ox 26.00 cm
Fie 10.965 pom
F1 320.95 Kz -
Fap -1.003 opa =
F2 -301.00 Hz
PPMCH 0.46031 ppm/ca
HZCK 138.15208 tz/ca \
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Figure 20.

* X
=
N
AcHN
Curcent Dats Pa
NAME ks-1! :d.m-
EXPNO 4
PROCNO 1
F2 - Acquisition Paraseters g o g 85 L5383 L ND D0 3 PRIFTeT NS IN
wﬁow mgwwuwm [ve} Y N <o S~ O ONoo~MmM ~ N NS @~ ™
~ < ~ ~
INSTRUM spect 2 2 Q 538 IR NN 3 PSRN e
PROBHD 5 me ONP 1K = - DA gl = o=
PULPROG 290 L
0 65536 N
SOLVENT cocl3 \\
NS 10240
05 0
SHH 18832.393 Hz
FIDRES 0.287360 Hz
A 1.7400308 sec
6 183%0.4
oW 26.550 usec
€ 37.93 usec
TE 300.0 K
01 0.00000000 sec
a1 0.03000000 sec
CHANNEL 11
nCt 13t
Py 6.00 usec
pL1 -6.00 08
SFO1 75.4760204 Mz
CHANNEL 2
CPOPRG2 waltz16
NC2 1H
PCPOR 80.00 usec
PL2 -6.00 98
pL12 18.00 08
SF02 300.1312005 MHz
F2 - Processing parameters
st 32768
SF 75.4677190 Wiz
WOW M
558 0
L8 3.00 Kz
68 0
[ 1.40
1D MR plot parameters
o 26.00 cn
F1p 219.155 pps
1l 16539.00 Hz
2P -5.000 pps
F2 -377.34 ke
PPMCH 6.62133 ppa/ca
HZCH 650.63190 Kz/ca
L L sy
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o
NHAc
Current Data Paraneters
NAME ks-222-026 (R)-2k
EXPNO 4
PROCNO 1
F2 - Acquisition Parameters
Date_ 20011003
Tine 16.09
INSTRUM spect o< o ~ cu SN ONODOYT A0 OO MmAUO T @ ™
PROBHO S mm GNP 1H [aVAN oV -t O o T TN ONNNSNMNNMNMANOO o
ﬂmrvam _Mwww ~ o~ w0 ® 13} [ T T VI U Ve S e i )
T
SOLVERT cocl3 L
NS 15
0s 0
SHH 3591.954 Hr
FIORES 0.219235 Hz
A 2.2807028 sec
A6 128
oW 139.200 usec
o€ 6.00 usec
i3 300.0 K
D1 1.00000000 sec
CHANNEL f1
NUCY 1H
2 8.00 usec
PL -6.00 aB
SF01 300.1315007 M4z
F2 - Processing parameters
st 16384
SF 300.1300057 MHz
WOW EM
558 4
LB 0.20 Hz
68 [
PC 1.00
1D NMR plot parameters
cx 26.00 ca :
Fip 10.965 ppm
F1 3290.95 Hz
Fep -1.003 ppe
2 -301.00 Hz
PPHCH 0.46033 ppa/ce
HZCH 138.15208 Hz/ca
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1
o]
NHAc
Current Data Parameters ADVvN—A
NAME ¥5-222-026
EXPNO 6
PROCNO 1
F2 - Acguisition Parameters ™~ ~ n 'e] ~ v O ) [TeanTel T M T DNy
wm:. ms_wcmm B y 2 Bl 2 R SIS S88B8 G
~ ~ ™M N OMm O
wzm:&x u-.azwoumn m W W_ m % INENEN < < I I I VIR VIRSY
PULPROG 29dc
™ 65536
SOLVENT coc13
NS 0% i
0s 0
SHH 18632.393 Hz
FIDRES 0.287360 H
a0 1.7400308 sec
6 13004
oW 26.550 usec
3 37.93 usec
1€ 300.0 K
01 0.00000000 sec
33} 0.03000000 sec
CHANNEL. f1
s 13C
Py 6.00 usec
pLI -6.00 ¢B
SFO1 75.4760204 MHz
CHANNEL 12
CPOPAG2 waltz16
NuC2 1H
PCPD2 80.00 usec
pL2 -6.00 68
PLI2 18.00 68
5702 300.1312005 Wiz
F2 - Processing parameters
s1 32768
SF 75.4677150 Wiz
WDW EH
] o
te 3.00 Hz
68 0
PC 1.40
1D NMR plot parameters
4 26.00 cm
FiP 219.155 ppm
Fi 16539.09 Hz
Fap -5.000 ppm
F2 -377.34 Hz
PPMCM 8.62133 ppm/cm
HICH 650,63190 Hz/cn
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Current Data Parameters
NAME ks-154-200

EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date_ 20010828
Time 15.08
InSTRUM spect CTWLWWN VD VODSN O W OO = o <y -
R PROBHD 5 wa OWP W OB - oSSR DD N oo oo, S @ 0o E=
3 acccm _mwwm D DOODODDOD NN NN N~ B N e °
SOLVENT coc13 ]
NS 16 &
os 3
SHH 3591.954 Hz r
FIORES 0.219235 Hz
A 2.2807028 sec
6 322.5
on 139.200 usec
o€ 6.00 usec
TE 300.0 X
o1 1.00000000 sec
............ [P T p—
nct "
Py 8.00 usec
L1 -6.00 B
SFO1 300. 1315007 Mz
F2 - Processing paraseters
st 16384
& 300,1300057 WHz
WOK €M
ssa 0
8 0.20 tz
8 o
PC 1.00
10 MR plot parsmeters
o 26.00 ca
Fip 10.965 ppn
F1 3290.95 Hz
Fop -1.003 ppa
F2 -301.00 Hz
PPHCH 0.46031 ppm/cm
Hzew 13815208 Hz/ca
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Figure 24.

Current Data Parameters
NAME ks-154-200
EXPNO 4
PROCNO 1

F2 - Acquisition Parameters
Date_ 20010830
Tine 16.40
INSTRUM spect
PROBHO 5w GV IH
PULPROG 2930

el 16384
SOLVENT €ocl3

NS 16

os 0

SWH 3591.954 Hz
FIDRES 0.219235 Hz
AQ 2.2807028 sec
RG 406.4

oW 139.200 usec
0E 6.00 usec
TE 300.0 K

[} 1.00000000 sec

CHANNEL f1
NCY 1H
Py 8.00 usec
L -6.00 dB
SFO3 300.1315007 Wz

F2 - Processing parameters
s1 16384
SF 300.1300057 MHz
WON EM
ss8 0
8 0.20 Hz
6B o
PC 1.00

1D NMA plot parameters

X 26.00 cm
Fip 10.965 ppm
F1 3290.95 Wz
Fop -1.003 ppm
f2 -301.00 Hz
PPMCM 0.46031 ppm/cm
HZCH 138.15208 Hz/cm
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Figure 25.
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Current Data Parameters

NAME ks-154-200
EXPNO 5
PROCND 1
F2 - Acquisition Parameters oy - <
Oate_ 20010831 by a7
Tine 7.25 o o
INSTRM spect -
PROBHD 5 mm ONP I o 0w
PULPROG 290
™ 65536
SOLVENT coci3
NS 0%
0s 0
SwH 18832.393 Hz
FIORES 0.287360 he
A2 1.7400308 sec
G 183904
ow 26.550 usec
0E 37.93 usec
TE 300.0 K
01 0.00000000 sec
a1 0.03000000 sec

CHANNEL f4
nCs 13
Py 6.00 usec
By -6.00 B
SF01 75.4760204 Wiz

CHANNEL 2
CPOPRG? waltz16
N2 1
pepD2 80.00 usec
pL2 -6.00 d8
o1z 18.00 g8
sFo2 300.1312005 Wiz
F2 - Processing parameters
s1 32768
5F 75.4577130 WHz
WON €N
558 0
L8 3.00 Wz
68 0
PC 1.40
1D N4 plot parameters
ox 26.00 ca
3 218,155 ppa
F1 1653909 Hz
Fap ~5.000 ppa
F2 -377.34 Wz
PPMCH 8.62133 ppa/ca
HZCH 650.63190 Hz/ca
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