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Yao et al. Reactions of ketones and alkyl azides

General. Compounds 1 and 2 have been previously reported.! CAUTION:
Although we have not experienced any explosions, alkyl azides can be hazardous
compounds. Accordingly, alkyl azides A—D were not distilled and in some cases used in
crude form for safety reasons. We strongly recommend the use of these compounds with
appropriate precautions, including the use of safety shields and the avoidance of very

large-scale reactions.

N3/\/\CI

A

1-Azido-3-chloropropane (A). NaN;, (1.0 g, 6.35 mmol) was added to a solution
of 1-bromo-3-chloropropane (0.41 g, 6.35 mmol) in 20 mL of DMF at room temperature.
The reaction mixture was allowed to stir for 20 h. The reaction mixture was partitioned
between ether and water, and the organic layer was washed with water 3x, dried over
Na,SO, and concentrated to give A (0.71 g, 94%) as a colorless oil. The material was
approximately 90% pure by NMR and used as obtained. '"H NMR (400 MHz, CDCl,) &
2.03 (m, 2H), 3.51 (t, J = 6.2 Hz, 2H), 3.65 (t, J = 6.2 Hz, 2H); >C NMR (100.6 MHz,
CDCl;) § 32.3, 42.0, 48.7; IR (neat) 2100 cm™'; MS (CI) m/z 120 (M+1); HRMS calcd

for C3H,CIN; (M+1): 120.0344, found 120.0355.

S2



Yao et al. Reactions of ketones and alkyl azides

Ng~ >

B

1-Azido-3-iodopropane (B). Nal (768 mg, 5.12 mmol) was added to a solution of
A (306 mg, 2.56 mmol) in 15 mL of acetone and heated to reflux for 24 h. The reaction
mixture was partitioned between EtOAc and water. The combined organic layers were
dried over Na,SO, and concentrated to give an oil. Flash chromatography (10%
EtOAc/hexane) afforded B (461 mg, 85%) as an oil. 'H NMR (400 MHz, CDCl,) & 2.09
(m, 2H), 3.27 (t, J = 6.6 Hz, 2H), 3.46 (t, J= 6.4 Hz, 2H); >C NMR (100.6 MHz, CDCl;)
§ 2.8, 32.7, 51.9; IR (neat) 2098 cm™; MS (CI) m/z 211 (M'+1); HRMS calcd for

C3H7IN3 (M'+1): 211.9685, found 211.9672.

Ng SO
C
1-Azido-4-chlorobutane (C). 'H NMR (400 MHz, CDCL,) § 1.76 (m, 2H), 1.87
(m, 2H), 3.36 (t, J = 6.6 Hz, 2H), 3.53 (t, J = 6.5 Hz, 2H); *C NMR (100.6 MHz, CDCl;)
0 26.6, 30.0, 44.8, 51.1; IR (neat) 2100 cm™; MS (CI) m/z 134 (M"+1); HRMS calcd for

C4HoCIN3 (M+1):134.0445, found 134.0428.

1-Azido-4-iodobutane (D). 'H NMR (400 MHz, CDCl,) § 1.73 (m, 2H), 1.91 (m,
2H), 3.23 (t, J = 6.8 Hz, 2H), 3.36 (t, J = 6.6 Hz, 2H); °*C NMR (100.6 MHz, CDCl;) 8
6.1, 30.1, 30.8, 50.8; IR (neat) 2100 cm™; MS (CI) m/z 225 (M"+1); HRMS calcd for
C4HgIN; (M™+1): 225.3953 found 225.3939.
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Triazoline 3. A 2.5 M solution of n-butyllithium in hexanes (0.31 mL, 0.78
mmol) was added dropwise to a solution of THF (8 mL) and diisopropylamine (0.086 g,
0.85 mmol) at 0 °C and allowed to stir under argon for 10 min. The mixture was cooled
to -78 °C and ketone' (117 mg, 0.65 mmol) was added. After stirring for 1 h, 1-azido-4-
iodobutane D (294 mg, 1.31 mmol) was added dropwise. After 30 min at -78 °C, the
reaction mixture was allowed to warm to O °C for 2 h. The reaction mixture was
quenched with saturated NaHCO,, extracted with EtOAc, dried over Na,SO, and
concentrated to give an oil. Flash chromatography (40% EtOAc/hexane) afforded 107 mg
(60%) of 3 as an oil: 'H NMR (500 MHz, CDCIl,) 8 1.12-1.20 (m, 2H), 1.28-1.31 (m,
2H), 1.49-1.54 (m, 3H), 1.66-1.71 (m, 4H), 1.86 (m, 1H), 1.96-1.98 (m, 2H), 2.14-2.20
(m, 2H), 2.44 (s, 1H), 2.67 (m, 1H), 2.83 (m, 1H), 2.99 (m, 1H), 3.16 (m, 1H), 3.89 (m,
1H), 4.14 (m, 1H), 4.36 (s, 1H); "C NMR (500 MHz, CDCl,) & 25.0, 25.5, 28.2, 30.2,
30.4, 36.1, 40.9, 45.3, 47.8 (2C), 56.3, 62.1, 66.3, 85.3, 102.9; IR (neat) 2940, 2750 cm™;
MS (CI) m/z 277 (M*+1): 97, HRMS calcd for C,sH,,N,O (M"+1): 277.2028, found
277.2016. A sample solidified on standing; the structure of compound 3 was confirmed

through X-ray crystallography.
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3,4,7,8,9,10-Hexahydro-2H,6a H-1-oxa-4a,5,6-triaza-7,10-methano-

benzo[c]indene (4). Prepared using the same procedure as above from norcamphor (555
mg, 5.04 mmol) and 1-azido-3-iodopropane (1.06 g, 7.56 mmol). Flash chromatography
(50% EtOAc/hexane) afforded 917 mg (94%) of triazoline 4 as an oil. 'H NMR (500
MHz, CDCl;) § 1.21-1.22 (m, 2H), 1.45-1.47 (m, 2H), 1.61-1.71 (complex, 3H), 1.95-
2.01 (m, 1H), 2.66-2.67 (m, 1H), 2.79-2.80 (m, 1H), 3.66-3.88 (m, 4H), 4.36-4.40 (m,
1H); "C NMR (500 MHz, CDCl,) § 21.9, 26.6, 27.5,35.7, 40.6, 42.5, 42.8, 62.8, 91.4,
96.4; IR (neat) 2950 cm™; MS (CI) m/z 194 (M*+1): 97; HRMS calcd for C,,H,\N;O
(M*+1): 194.1215, found 194.1222.

N
Ul
/z -N

Ho N

\/\/\

Cl

1-(4'-Chlorobutyl)-7a-hydroxyl-4,7-methano-1H-benzotriazole (5). Prepared
using the same procedure as above from norcamphor and alkyl azide C . Yield 91%. 'H
NMR (500 MHz, CDCly) & 1.17 (m, 2H), 1.50 (m, 2H), 1.70 (m, 1H), 1.89-1.97
(complex, 5H), 2.40 (s, 1H), 2.58 (m, 1H), 3.58-3.65 (m, 5H); "C NMR (100.6 MHz,
CDCl,) 8 23.1, 27.1, 27.7, 30.4, 34.6, 43.7, 43.8, 44.9, 45.0, 87.4, 96.4; IR (neat) 3168
cm’'; MS (CI) m/z 244 (M*+1); HRMS calcd for C,;H (N,OCl (M*+1): 244.1217, found
244.1205.
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A

Spiro[bicyclo[2.2.1]heptane-2,2'-[1,3]dioxolane (E). E was made from
norcamphor and 1,3-propanediol using a procedure of Gassman’ et al. Yield: 90%. Bp
65-66 °C (0.2 mm Hg), 'H NMR (400 MHz, CDCI,) 8 1.22 (m, 2H), 1.38 (m, 2H), 1.60-
1.64 (complex, 4H), 1.75-1.83 (m, 2H), 2.33 (s, 1H), 2.68 (s, 1H), 3.80-3.95 (complex,
4H); “"C NMR (100.6 MHz, CDCl,) § 21.8, 26.0, 28.8, 36.0, 37.4, 42.1, 44.4, 60.9, 62.6,
108.3; IR (neat) 2983 cm™; MS (CI) m/z 169 (M*+1); HRMS calcd for C,,H,,0, (M*+1):

169.1229, found 169.1233.

2-[3-[ (Trimethylsilyl)oxy]propoxy]bicyclo[2.2.1]hep-2-ene (F). F was made
from E by procedure of Gassman” et al. Yield: 90%. '"H NMR (400 MHz, CDCl,) § 0.14
(s, 9H), 1.08 (d, J = 7.9 Hz, 1H), 1.13-1.25 (m, 2H), 1.47-1.50 (m, 1H), 1.66-1.70 (m,
2H), 1.89 (pentet, J = 5.9 Hz, 2H), 2.67-2.68 (m, 1H), 2.82-2.83 (m, 1H), 3.53-3.80
(complex, 4H), 4.54 (d, J = 3.1 Hz, 1H); "C NMR (100.6 MHz, CDCl;) § -0.2, 25.2,
28.7,32.4,41.2,44.4, 47.4, 59.5, 65.6, 97.7, 116.6; IR (neat) 1614 cm™; MS (CI) m/z

241 (M*+1); HRMS calcd for C;H,s0,Si (M*+1): 241.1526, found 241.1545.
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3- (Bicyclo[2.2.1]hept-2-en-2-yloxy)-propan-1-0l (G). To a solution of F (2.80
g, 11.7 mmol) in methanol was added K,CO,; (1.61 g, 11.7 mmol) at O °C, and the
solution allowed to stir for 1 h. After filtration and evaporation, the residue was
partitioned between water and CH,Cl,, and the organic layer was dried with Na,SO,
Removal of solvent gave G 1.90 g (98%) as a brown oil. 'H NMR (400 MHz, CDCL,) §
1.07 (d, J =7.9 Hz, 1H), 1.13-1.30 (m, 2H), 1.47-1.51 (m, 1H), 1.63-1.75 (m, 2H), 1.87
(t, J = 5.5 Hz, 1H), 1.94 (pentet, J = 5.9 Hz, 2H), 2.67-2.68 (m, 1H), 2.82-2.83 (m, 1H),
3.70-3.90 (complex, 4H), 4.55 (d, J = 3.2 Hz, 1H); "C NMR (100.6 MHz, CDCl,)
8 25.2, 28.6, 32.1, 41.2, 44.4, 47.4, 61.3, 67.2,196.3; IR (neat) 3418, 1614 cm’;
MS (CI) m/z 169 (M*™+1); HRMS calcd for C,,H,;0, (M*+1): 169.1229, found 169.1220.

e
NN Ns

@)
6
2-[3-Azido-propoxy]bicyclo[2.2.1]hept-2-ene (6). To a solution of G (200 mg,
1.2 mmol), Zn(N,),*2Py’ (275 mg, 0.9 mmol) and PPh, (620 mg, 2.4 mmol) in dry THF,
was added diisopropylazodicarbonate (470 mg, 2.4 mmol) dropwise at room temperature,
and the reaction mixture was allowed to stir overnight. The reaction was poured through
Celite and concentrated to afford compound 6 (200 mg, 90%). 'H NMR (400 MHz,
CDCl,) 0 1.07-1.96 (complex, 8H), 2.68-2.83 (m, 2H), 3.45 (t, J/ = 6.6 Hz, 2H), 3.65-3.78

(m, 2H), 4.54 (d, J = 3.2 Hz, 1H); "C NMR (100.6 MHz, CDCL,) & 25.3, 28.6, 28.9, 41.2,
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44.3, 47.4, 48.8, 65.6, 98.1, 166.3; IR (neat) 2098, 1613 cm™; MS (CI) m/z 194 (M*+1);

HRMS calcd for C,H,;(N;O (M*+1): 194.1215, found 194.1222.

1-Benzyl-7a-hydroxy-4,7-methano-1H-benzotriazole (7). Prepared by the same
procedure described in compound 10 from norcamphor and benzyl azide. Yield 67%; mp
111-118 °C. "H NMR (400 MHz, CDCl3) § 1.01-1.87 (complex, 6H); 2.08 (d, J = 3.0 Hz,
1H), 2.56 (d, J = 3.8 Hz, 1H), 3.66 (s, 1H), 4.80 (AB q, J = 15.2 Hz, Av = 4.2 Hz, 2H),
5.57 (s, 1H), 7.28-7.43 (complex, 5H); >C NMR (100.6 MHz, CDCls) § 22.9, 27.2, 34.6,
43.8, 45.0, 48.5, 87.6, 96.6, 128.0, 128.9, 129.0, 138.2; IR (neat) 3165,1460 cm™'; MS
(CI) m/z 244 (M'+1); HRMS calcd for C14H sN3;0 (M +1): 244.1450, found 244.1438.

HO N~

o

8
1-Hexyl-7a-hydroxy-4,7-methano-1H-benzotriazole (8). Prepared by the same
procedure described in compound 10 from norcamphor and 1-azidohexane. Yield 93%;
mp 65-67 °C. "H NMR (400 MHz, CDCl5)  0.89-1.91 (complex, 18H), 2.22 (d, J = 6.9
Hz, 1H), 2.47 (d, J = 6.9 Hz, 1H), 3.55 (t, J = 7.6 Hz, 2H), 3.60 (br s, 1H); °C NMR

(100.6 MHz, CDCl3) 6 14.5, 23.0, 23.1, 27.1, 27.2, 30.4, 31.9, 34.5, 43.8, 44.7, 44.9,
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87.6, 96.4; IR (neat): 3158, 1456, cm™; MS (CI) m/z 238 (M*+1); HRMS calcd for

C13H2sN30 (M™+1): 238.1919, found 238.1925.

9
1-Cyclohexyl-7a-hydroxyl-4,7-methano-1H-benzotriazole (9). Prepared by the
same procedure described in compound 10 from norcamphor and 1-azidocyclohexane.
Yield 69%; mp 184-186 °C; 'H NMR (400 MHz, CDCl3) & 1.12 (s, 2H), 1.21-2.09
(complex, 14H), 2.38 (d, J = 2.8 Hz, 1H), 2.51 (d, J = 4.2 Hz, 1H), 3.41-3.56 (m, 2H),
6.06 (br s, 1H); >C NMR (100.6 MHz, CDCls) 8 23.2, 25.9, 26.3, 27.1, 34.4, 34.7, 44.0,
45.2,54.7, 85.9, 97.0; IR (neat) 3157, 1450 cm™'; MS (CI) m/z 236 (M"+1); HRMS calcd

for C13H2N;0 (M+1): 236.1763, found 236.1756.

N.
_N

ey

10

1-Benzyl-7a-trimethylsilyloxy-4,7-methano-1H-benzotriazole (10). A 2.5 M
solution of n-butyllithium in hexanes (0.80 mL, 1.99 mmol) was added dropwise to a
solution of THF (10 mL) and diisopropylamine (0.239 g, 2.36 mmol) at 0 °C and allowed
to stir under argon for 10 min. The mixture was cooled to -78 °C and norcamphor (200
mg, 1.81 mmol) was added. After stirring for 1 h, benzyl azide (480 mg, 3.61 mmol) was

added dropwise. After 30 min at -78 °C, the reaction mixture was allowed to warm to 0
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°C for 2 h. TMSCI (256 mg, 3.61 mmol) was added and the solution was stirred for
another hour. The reaction mixture was quenched with saturated NaHCO,, extracted with
EtOAc, dried over Na,SO,, filtered, and concentrated. Flash chromatography afforded
542 mg (95%) of 10 as an oil: 'H NMR (400 MHz, CDCI,) & 0.09 (s, 9H), 0.86-1.06 (m,
3H), 1.26-1.40 (m, 3H), 1.58-1.71 (m, 2H), 2.02 (m, 1H), 2.62 (d, J = 4.4 Hz, 1H), 3.90,
(s, 1H), 4.55 (d, J = 15.1 Hz, 1H), 4.83 (d, J = 15.1 Hz, 1H), 7.29-7.40 (m, 5H); "C NMR
(100.6 MHz, CDCl,) 8 1.3, 23.0, 27.3, 33.4, 43.7, 46.4, 48.8, 87.2, 97.4, 128.0, 128.9,
129.0, 138.1; IR (neat) 2980 cm™; MS (CI) m/z 316 (M*+1): 258, 91; HRMS calcd for
C,;H,(N,OSi (M™+1): 316.1845, found 316.1831.

N\\N/N\/\/\Cl

1-N- (4'-Chlorobutyl)-4,5,6,7-tetrahydro-1H-benzotriazole (Table 1, entry 1).
The same procedure was followed as described above (no trapping agent was used).
Yield: 95%; oil. '"H NMR (400 MHz, CDCls)  1.71-1.88 (complex, 6H), 2.03 (m, 2H),
2.61 (t,J=6.0 Hz, 2H), 2.76 (t, J = 5.6 Hz, 2H), 3.58 (t, /= 6.3 Hz, 2H), 4.26 (t, /= 6.9
Hz, 2H); °C NMR (100.6 MHz, CDCl;) § 20.5, 22.3, 22.9, 23.0, 27.3, 29.7, 44.6, 47.2,
132.0, 143.9; IR (neat) 1588, 1460 cm™; MS (CI) m/z 214 (M'+1); HRMS calcd for

C1oH7N3Cl (M+1): 214.0955, found 214.0931.

3'-Chloropropyl-4,5-dihydro-1H-benzotriazole (Table 1, entry 2). Yield 52%;

oil. 'H NMR (400 MHz, CDCls)  2.38 (pentet, J = 6.5 Hz, 2H), 2.54 (ddt, J = 2.0, 4.3,
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9.0 Hz, 2H), 2.95 (t, J = 9.0 Hz, 2H), 3.53 (t, J= 6.5 Hz, 2H), 4.44 (t, J = 6.5 Hz, 2H),
6.08 (dt, J= 4.3, 9.8 Hz, 1H), 6.44 (dt, J = 2.0, 9.8 Hz, 1H); °C NMR (100.6 MHz,
CDCl3)  20.1, 24.7, 33.0, 41.8, 44.8, 113.7, 132.0, 132.1, 142.8; IR (neat) 1572, 1449
cm™; MS (CI) m/z 198 (M™+1); HRMS calcd for CoH3N3Cl (M™+1): 198.0798, found
198.0788.

CH3

N\
N
HsC N

_Cl
3'-Chloropropyl-4,6-dimethyl-4,5-dihydro-1H-benzotriazole (Table 1, entry
3) . Yield 69%; oil. 'H NMR (400 MHz, CDCl;): § 1.33 (d, J = 6.9 Hz, 3H), 1.94 (s,
3H), 2.15 (dd, J= 8.0, 17.3 Hz, 1H), 2.35 (pentet, /= 9.7 Hz, 2H), 2.52 (dd, /= 8.0, 17.3
Hz, 1H), 3.17-3.22 (m, 1H), 3.51 (t, J = 6.1 Hz, 2H), 4.39 (t, /=9.7 Hz, 2H), 6.13 (d, J =
1.4 Hz, 1H); "C NMR (100.6 MHz, CDCL3) § 19.5, 24.2, 27.1, 33.2, 39.7, 41.9, 44.7,
108.4, 132.5, 142.3, 146.0; IR (neat) 1567, 1444 cm™'; MS (CI) m/z 226 (M'+1); HRMS

caled for CyH7N;Cl (M ™+1): 226.1111, found 226.1132.

4-Methyl-5-ethyl-1-(4'-chlorobutyl)-1H-1,2,3-triazole (Table 1, entry 4). Yield
32%; oil. '"H NMR (400 MHz, CDCl3) § 1.17 (t, J = 7.6 Hz, 3H), 1.79-1.86 (m, 2H),
2.02-2.09 (m, 2H), 2.29 (s, 3H), 2.64 (q, J = 7.6 Hz, 2H), 3.57 (t, /= 6.3 Hz, 2H), 4.25 (t,
J=17.1 Hz, 2H); C NMR (100.6 MHz, CDCL) § 10.8, 13.8, 16.4, 27.8, 29.7, 44.6, 47 .4,
134.5, 140.7; IR (neat) 1567, 1444 cm™; MS (CI) m/z 202 (M'+1); HRMS calcd for

CoH17N3Cl (M +1): 202.1111, found 202.1097.
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N- (4-Chlorobutyl)-2-methyl Butanamide (Table 1, entry 4) . Yield 30%; oil.
'H NMR (400 MHz, CDCl3) § 0.91 (t, J = 7.4 Hz, 3H), 1.13 (d, J = 6.9 Hz, 3H), 1.39-
1.46 (m, 1H), 1.60-1.71 (m, 3H), 1.78-1.85 (m, 2H), 2.07-2.11 (m, 1H), 3.20-3.66 (m,
2H), 3.58 (t, J = 6.4 Hz, 2H); 5.66 (br s, 1H); °C NMR (100.6 MHz, CDCL3) § 12.4,
18.0, 27.6, 27.7, 30.2, 38.9, 43.7, 45.0, 177.0; IR (neat) 3288, 1649 cm™; MS (CI) m/z

192 (M*+1); HRMS caled for CoH;sCINO (M*+1): 192.1155, found 192.1158.
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LB 1.00 Hz
GB [
BC 1.40
i 1D MMR plot paramerers
kb LA (R i e N i RIS IR ox 20.00 cn
g b Sy i L b g IR N T N TR R WA T A YR 110 F1p 215.000 ppn
! | v ¥ " ' ) Fl 21631.74 Hz
F2P -5.000 ppm =
F2 -503.06 Hz
Y U N L AR s S R S S ey M S S S By B B s e B S S S R 1200000 oeavea
pm © 200 175 150 125 100 75 50 25 0 ;;gﬁ" 11é6.7]999 g‘:‘;’cm
S
>
NN
Current Data Parameters
NRME - y11phl0
254 R R R b e R e R R L b R e gy R £xm0 1
a3 e R e e b g e N e e I !
< oy oy cocx:cnL\mmvmmmmmmmmmmmc\mmmmmmmmmmkommw
™M ON N NN:—(r—i-—{r—lr—‘n—(;—‘n—ir‘q—lr—tﬁr‘l-—‘Mt—i

——3235.66

T~—2871.97
T~-2799.59

W T Sy i

PROBHD 5 mm Multinu

PULPROG 2g30
. ™ 32768
( SOLVENT cocl3
NS 16
DS 2
SWH 4789.272 Hz
FIDRES 0.146157 Hz
A0 1.4210291 sec
RG 143.7
w 104.400 usec
DE 4.50 usec
TE 300.0 K
Dl 1.00000000 sec

Bl 7.70 usec
PL1 -6.00 dB
SFOY 400.1320007 Myz
F2 - Processing parameters
SI
SF 400,1300000 Miz
Wow EM
58B 0
LB 0.30 Hz
GB 0
. 24 1.00
1D MR plot parameters S 14
A (14 . 20.00 em
B F1P 9.000 ppm
F1 3601.17 Hz
F2p -0.500 ppm
F2 -200.07 Hz
S = PEMCH 0.47500 ppm/cm
2= =X HaeH 190.06175 Hz/cm
et ff i =9

n.......‘nu:.u.-”|v:|.|n||-|-.--ru-.-l|||||.”||||.-n..:.||»|-|.|r|1|.||:|.:||n»||v|||||1—vﬁ—1—

m 8 1 _6 5 4 3 2 1 0



Current Data Parameters

NAME yllphi8
] O N WO N UMW WM oW W o WD EXPNO 1
— S O NONN W N e WM o
= ) @ MO T M NS mWo N D PROCNO 1
El = D D ok O L O D v B o
o I - R Ry R O R R R R R R R ] F2 - Acquisition Parameters
Date_ 20011129
Time 12.18
INSTRUM drx400
PROBHD 5 mm Multinu
PULPROG 2gpg30
™ 65336
SOLVENT cocll
} NS n
Cl 03 2
Ny T st 23148.148 2
-FIDRES 0.353213 Hz
. AQ 1.4156276 sec
C RG 32768
D 21.600 usec
DE 4,50 usec
% 300.0 K
oL : 0.05000000 sec
dll 4.03000000 sec
di2 4.00002000 sec
CHANNEL f1
NUC1 13C
33 12,30 usec
BLl 2.00 d8
SFOL 100.6232933 MHz
CHANNEL £2
CPDPRG2 waltzl6
NuC2 I
BCPD2 100,00 usec
PL2 0.00 dB
PLL2 18.00 dB
108} 18.00 dB
SFO2 400,1316005 MHz
F2 - Processing parameters
SI 32768
SF 100.6127290 MHz
WD EM
558 [}
LB 1.00 Hz
GB 1]
2 HoA< B 1.40
1D NMR plot parameters
9 [o:4 20.00 cm
B F1P 215.000 ppm
F1 21631.74 Hz
F2p -5.000 ppm -
LA U L [ S L e e B Sy s s S S By S e L e e e S Efmm 1;Sgééggg;m/cm '
pm 200 175 150 125 100 15 50 25 0 e 110673999 Ha/em

Current Data Parameters
NME yl1phis
EXPNO 1

P
S8SRg
Q29a2s
22255 BROCNO 1
PRPEBE R

1.8689
1.8631
1.8566

8 W <P N O N WO
o - S MO Mmoo SO
el Y 0O £ WO WD =n 0~ O =
@ [ S S SN
— ot e R I I R R

0.0029

F2 - Acquisition Parameters

s e o e

PROBHD 5 mm Mulbinu

— 8.4277
8.0659
8.0165

ppm
TN 58820

PULPROG 2930
™D 32768
SOLVENT coell
- NS 16
/\/\/Cl DS 2
Ny S 4789,272 Hz
. FIDRES 0.146157 Hz
C AQ 3.4210291 sec
( ) . RG 64
) 104.400 usec
DE 4.50 usec
TE 300.0
ol 1.00000000 sec
== CHANNEL £1
NuCl 1H
138 7.70 usec
PLL -6.00 4B
5FOL 400.1320007 MHz

F2 - Processing parameters

st 16384
SF 400.1300000 MHz
WDW EM
558 0
LB 0.30 Hz
GB 0
PC 1.00
1D NMR plot parameters SIS
I X N 20.00 cm
F1p 9.000 ppm
Fl 3601.17 Hz
F2pP -0.500 ppm
F2 -200.07 Hz
] 2R P pand PRMCH 0.47500 ppm/cm
o =3 I~ [co
& S 35 x Erohe H2ew 190.06175 Hz/en
E e |
-
|lllrl‘rrrll|ll|llrl[Il||l|||||Iltlll|||l|||rll‘1||lvlllllII|Ill!|ll|ll]lvll|ll||ll|llllvllllll_‘l* '

opm 8 7 6 5 4 3 2 1
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L\Arrent Data Parameters

yl-1-p52
EXPNO 1
BROCNO 1
F2 - Acquisition Parameters
Date_ 20020202
Time 12.00
INSTRUY drx400
FROBHD 5 mn Multinu
PULPROG 2gpg3d
D 65536
SOLVENT cocll
NS 16
Ds 2
Shitt 23148.148 Hz
FIDRES 0.353213 Hz
AQ 1.4156276 sec
RG 32768
bl 21.600 usec
DE 4.50 usec
T8 300.0 K
Dl 0.05000000 sec
a1l 0.03000000 sec
di2 0.00002000 sec
CHANNEL f£1
NICL 1c
2 12.30 usec
PLL 2.00
SFOL 100.6232933 MHz
CHAMNEL £2
CPDPRG2 waltzl6
NUC2 11
BCED2 100.00 usec
PL2 0.00 dB
PL12 18.00 dB
PL13 18.00 a8
SFO2 400.1316005 MHz
F2 - Processing parameters
8t 32768
§F 100.6127230 MHz
WO EM
SSB (]
LB 1.00 Hz
GB 0
BC 1.40
1IJ NMR plot parameters
20.00 cm
m 215.000 ppm
F1 21631.74 Hz
F2p -5.000 ppm
F2 -503.06 Hz
PPHCH 11.00000 ppm/cm
HICH 1106.7399% Hz/cm

Current Data Parameters
NAME

yl-1- pSZ
EXPNO
PROCNO 1
F2 - Acquisition Parameters
Date_ 20020202
Time 11.57
INSTRUM drx400
PROBHD 5 mm Mulbinu
PULPROG 230
™ 32768
SOLVENT cnell
NS 16
DS 2
SWH 4789.272 Hz
FIDRES 0.146157 Hz
AQ 3.4210291 sec
RG 101.6
DW 104.400 usec
DE 4.50 usec
TE . 300.0 K
o1 1.00000000 sec

dB
SFOL 400. 1320007 tHz
F2 - Processing parameters
sI
SF 400.2300000 MHz
WDW EY
5SB ¢
LB 0.30 He
GB [i}
P 1.00

1D NMR plot parameters
2

0.00 cm
FlP 9.000 ppm
Fl 3601.17 He
F2p -(.500 ppm
F2 -200.07 Hz
PRHCH 0.47580 ppm/cm
HZCH 190.06175 Hz/cm

S16



Current Data Parameters

NAME yllp.?
0 e N w o0 O W@ £XPNO 1
Mm@ N e M S W NS e
2 ~M o PlAN] w =N O NN PROCHO 1
3 A - @M e e
> Lo oZmoms oo SNgungsg F2 - Acquisition Paramerers
Date. 20011109
’ ‘ l \( ‘ \‘ ’ Tine 12.34
TNSTAUM drx400
PROBHD S ma Multinu
PULPROG 2gpgl0
™ 65516
SOLVENT coCl3
NS 36
BS 2
SWH 21148.148 H2
FIDRES 0,353211 Hz .
a0 1.4156276 sec
RG 1024
o 21.600 usec
DE 4.50 usec
TE 300.0 K
D1 0.05000000 sec
dr 0.03000000 sec
d12 0.00002000 ‘sec
CHAMMEL £}
N Nuc1 e
Pl 12,130 usec
1209 2.00 dB
SF0L 100.6232933 MHz
CHANNEL £2
CPDPRG2 waltzlg
HuC2 18
PCPO2 100.00. usec
LBL2 0.00 dp
oL12 18.00 dB
PL1D 18.00 dB
SFO2 400.1316005 1Hz
F2 - Processing parameters
SI 12768
SF 100.6127290 HHz
Wew B
SsA 0
LB 1.00 Hz
Gh 0
C 1.40
1 ! l " Ml b 1D MR plot parameters
4 L R I . JeUA A £x 20,00 em
(ks .o AT ‘ i ™ F1p 220.036 ppm
i y i 2 (| i i i 3 2213841 Hz .-
‘ F2p -10.036 ppm N
N O B B e e i A S S gf’ucu ;iﬂgg]-;;'ﬂ/
. opm/cm
m 200 175 150 125 100 75 i 115740747 3 7cm
Current Data Parameters
o . NAHE yiip?
R S R R e e o e S P i
H ARAGNRERGRABANRBRYESSRERCEEERREREE088EYTT888 i
a r\‘n\p‘:\‘,\ﬂ\'n\'u-iuimm‘v‘<{v'vmmm’mmmmmmmmmmmmmm-«v—v««n«"nﬂﬂ«—-oo €2 - Acquisition Pacameters
l\ |\\ // / / / Date_ 1011109
Time 12.28
: INSTRUM drx400
PROBHD - 5 mm Multicu
PULPROG 2930
To 32768
SOLVENT toc1a
NS 16
0s 2
SHH 4789 272 Hz
Rl FIDAES 0.146157 Hz
AD 3.4210291 sec
07 - A6 90.5
’ : oW 104. 400 usec
(4) i3 4.80 usec
TE 200.0 K
ot . 1.00000006 sec
P 7.20 usec
DE 4.50 usec
SFOY 400. 1320007 MH2
NuCt 13
PLY -6.00 08
F2 - Processing paramaters
ST 16384
(‘ SF 400. 1300000 Mz
HOW EM
558 0
L8 0.30 Hz
GB 0
PC 1.00
% 10 NMR plot parameters S 17
| cx -20.00 cm
J U L F1P 9.000 ppm
5 Fi "3601.17 Hz
Fap -0.500 ppm
Fa -200.07 Hz
PPMCM 0.47500 pam/cm
- - g 2 E g ;'J ﬁ e ‘?1 HZICH 190.06175 Hz/cm
= 1= ol 53 ~| || =||w© .
& =] Sl = of |nf|=|f=
g - mfe - ~| = [ei]|eu

[‘ﬁ.”...-l.....--:-l..”x-.--I---.'uv..l.......--l.......”[...-rurn|-----'.--l..x......ln..—

ppm 8 7 & 5 4 3 1 0
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ppm 200 175 150 125 100 75 50 25 0
VN OOAI N A POV A O DI ADC-MPDO I NOD PO O 4 <F OO i 0O
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ﬁ
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Current Data Parameters

NAME y1-111-PL48
EXPNO 2
PROCNO L
F2 - Acquisition Parameters
Date_ 20030917
Time 28,11
INSTRUM drx400
PROBHD 5 mm Multinucl
PULPROG 2gpg30
™0 65536
SOLVENT €ncll
NS ]
ns 2
SHH 23148.148 Hz
FIDRES 0.353213 Hz
AQ 1.4156276 sec
BG 32768
o 21.600 usec
DE 4.50 “isec
TE 300.0 X
BL 0.05000000 sec
d11 4.03000000 sec
d12 0.00002000 sec
CHANNEL £l ==
13¢
12.30 usec
2.00 d8
100.6232933 MHz

CPDPRG2 waltzlé
NuC2 "
PCPD2 100.00 usec
PL2 0.00 dB
PL12 18.00 a8
PL13 18.00 db
SF02 400.1316005 Mz

F2 - Processing parameters

SI 32768

i3 100.6127290 HHz
Wow EM

35B 1]

LB 1.00 &z
GB 0

BC 1.40

1D NMR plot parameters

[04 20.00 cm
cY 12.50 cm
F1P 215.000 ppm
F1 21631.74 Hz
F2p -5.000 ppm
F2 -503.06 He
PRMCH 11.00000 ppm/=m
HICH 1106.7399% Hz/cm

Current Data Parameters

NAME y1-III-P152
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20030923
Time 4.22
INSTRUM drx400
PROBHD 5 mm Multinucl
PULPROG 2g30

™ 32768
SOLVENT cnell

NS 16

DS 2

SWH 4789.272 Hz
FIDRES 0.146157 Hz
AQ 3.4210291 sec
RG 16173

DW 104.400 usec
DE 4.50 usec
TE 300.0 K
D1 1.00000000 sec

= CHANNEL f1

H

7.70

-6.00
400.1320007

usec
ds
MHz

SFO1

F2 -~ Processing parameters
SI 163

SF 400.1300000 MHz
WoW EM

588 0

LB 0.30 Hz
GB 0

BC 1.00

1D NMR plot parameters

X B 20.00 cm
cY 12.50 cm
F1P 9.000 ppm
Fl 3601.17 Hz
F2P ~0.500 ppm
F2 ~200.07 Hz
PPMCH 0.47500 ppm/cm
HZCH 190.06175 Rz/cm

S18



ppm

&

——108.264

o o oy oo
o < o o <
o~ < w0 oy
oo o~ o
[ o w0 o

40397

—— 42.106
— 37.421

= 36.006

———— 28.838

T~ 25.988
T~ 21.825

b )
T S L e e e L o e e JB By e L e e e B
ppm 200 175 125 100 75 50 25 0
N
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Current Data Parameters

NAME y1-1-p228
EXPNO 2
PROCNO 1
§2 - Acquisition Parameters
Date_ 20020814
Time 12.18
INSTRUH drx400

PROBHD 5 mo Multinu

PULPROG 2gpgl0
™ 65536
SOLVENT coctd
NS 30
0s 2
SWH 23148.148 Hz
FIDRES 0.35321) He
A 1.4156276 sec
RG 32768
) 21.608 usec
DE 4.50 usec
T8 300.0 K
Dl 0.05000000 sec
dil 0.03000000 sec
a12 0.00002000 sec
CHANNEL f1
NUCL 11
Bl 12.30 usec
PLL 2.00 dB
§FO1 100.6232933 MHz
CRANNEL £2
CPDPRG2 waltzlf
Nuc2 18
eCPD2 100.00 usec
eL2 0.00 dB
BL12 18,00 da
PL13 18.00 da
SFO2 400.1316005 Mz

F2 - Processing parameters

ST 12768

SF 100.6127290 Mz
Wou EM

sse 0

La 1.00 Hz
GB 1§

BC 1.40

10 MMR plot parameters

[ 20.00 cm
Flp 215.000 ppm
Fl 21631.74 Hz
F2p ~5.000 ppm
F2 -503.06 Hz
PPMCH 11.00000 ppm/cm

HICH

1106.73999 Hz/cm

Current Data Parameters

NAME
EXPNO
PROCND

yi-1-

pa29
1

1

F2 - Acquisition Parameters

Date_ 1020814
Time 12.14
INSTRUM drx400
PROBHD 5 mm Multinu
PULFROG 2930
T 32768
SOLVENT cocl3
NS it}
0s 2
SHH 4789.272
FIORES 0.146157
AD 3.4210291
RG 64
oW 104.400
O 4.50
TE 300.0
Dt 1.0000C000
P 7.70
0F 4.50
SFOt 4001320007
NUCY iH
PLY -6.00
F2 - Processing paramete:
s1 16384
SF. 400. 1300000
WOW EM
558 0
La -0.30
Ga 1]
PC 1.00

10 NMR plot parameters

cx 20.00
F1p 9.000
Fr 3601.17
Fap -0.500
F2 ~200.07
PPMCN 0.47500
HZCH 190.06175

cm
fpm

Hz

pam

Hz
pom/cm
Hz/cm

S19
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Current Data Parameters
NAME

yl-1-p239
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date_ 020822
Time 12.24
INSTRUM drxd00
PROBHD S mm Multinu
PULPROG 2gpg30 |
™ 85536
SOLVENT cocl3
NS 61
DS 2
SWH 2]148.148 Hz
FIDRES 0.353213 Hz
AQ 1.4156276 sec
RG 32768
oW 21.600 usec
DE 4.50 usec
TE 300.0 X
D1 ¢.05000000 sec
dil 0.01000000 sec
d12 0.00002000 sec

23 12.30 usec
oLl 2,00 d8
SFOL 100.6232931 iz
= = CHAMNEL £2
CPDPRGZ waltzl6
BuC2 1H
PCPD2 100.00 usec
PL2 0.00 dB
PL12 18.00 a8
LI 19.00 a8
SF02 400.1326005 #Hz
¥2 - Processing parameters
SL 32768
SF 100.6127296 HHz
WM EM
5SB [
2] 1.00 Hz
Ga 0
PC 1.40
ID WMR plot parameters

20.00 cm
mz 215.000 ppm
Fl 21631.74 Hz
F2p -5.000 ppn
F2 ~503.06 Hz
PPHCH 11.00000 ppn/cm
#2eM 1106.73999 Hz/em

Current Data Parameters

NAME yl-1-p239
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20020822
Time 12.21
INSTRUM drx400
PROBHD 5 mm Multinu
PULPROG 2630

™ 32768
SOLVENT €pCl3

NS 16

Ds 2

SWH 4789.272 Hz
FIDRES 0.146157 Hz
AQ 3.4210291 sec
RG 143.7

DW 104.400 usec
DE 4.50 usec
TB 300.0
b 1.00000000 sec

Pl 7.70 usec
PL1 -6.00 dB
SFO1 400.1320007 MHz
F2 - Processing parameters

SI 16384

SF 400.1300000 dHz
WoW EM

§sB 0

LB 0.30 Bz

GB 0

PC 1.00

1D NMR plot parameters

cx 20.00 cm
Fip - $.000 ppm
fl 3601.17 Hz
Fp -0.500 ppm
F2 -200.07 Hz
PRMCH 0.47500 ppm/cm
HZCH 190.06175 Hz/cem

520
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Current Data Parameters

AHE yi-1-p233
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date 20020816
Time 13.37
INSTROM drx40a
PROBHD 5 mm Multinu
PULPROG 2qpa30
0 65536
SOLVENT CDC13
us 54
DS 2
SWH 21148.148 Hz
FIDRES 0.351213 Hz
A 1.4156276 sec
RG . 32768
24 21.600 usec
DE 4.50 usec
TE 300.0 X
D1 0.05000000 sec
d1l 0.,03000000 sec
d12 0.00002000 sec

SFOL 100, 62)293] MHz

CHANNEL, £2 =
CPDPRG2 waltzif
NuC2 4]
BCPD2 100.00 usec
eL2 4.00 dB
PL12 18.00 dB
PL13 18.06 d8
5F02 400.1316005 HHz
F2 - Processing parameters
SI 32768
SF 100.6127290 Mz
WO >}
858 9
La 1.00 Hz
GA 0
BC 1.40
lD MR plot parameters

28.00 cm

FlP 215.000 ppm
Fl 21631.74 Mz
F2p -5.000 ppm
£2 50306 Kz 1
PPHCH 11.00000 ppm/cm
Hzcu 1106.73999 Hz/cm

Current Data Parameters

NAME yl-1-p233
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20020816
Time 13.35
INSTRUM drx400
PROBHD 5 mm Multinu
PULPROG 2g30

™ 32768
SOLVENT coel3

NS 16

DS 2
SWH 4789.272 Nz
FIDRES 0.146157 Hz
AQ 3.4210291 sec
RG 101.6

oW 104.400 usec
DE 4.50 usec
TE 300.0 K
3 1.00000000 sec

Pl 7.70 usec
PLL ~6.00 dB
SFOL 400.1320007 MHz
F2 - Processing parameters
ST 16384
SF 400.1300000 Miz
WO EM
858 [
LB 0,30 Hz
GB 0
pC . 1.00
!.D MMR plot parameters

20.00 cn
FlP : 9.000 ppm
Fl 3601.17 Hz
F2P -0.500 ppm
F2 -200.07 Hz
PPHCH 0.47500 ppm/cm
HECH 190.06175 Hz/cm

S21




Current Data Parameters

NAME yi-1-p242
: uy hd - AN o O th oo - m £XPNO 4
o~ T NS & NSy GV 0 o o
= ~ — e o MmN @M S PROCHO 1
= e o ~ e W @ s < e GO 00 A N o
= o Ll T NN NN F2 - Acquisition Parameters
Date_ 20020823
. Time 15.07
INSTRUM drx400
PROBHD S mm Mulbine
PULEROG 2gpglt
0 65536
SOLVENT €ncld
NS 7
Ds 2
SWH 23148.148 Hz
FIDRES 0.353213 Hz
AQ 1.4156276 sec
0 "N 76 12768
3 o 21.600 usec
6 . DE 4.50 usec
TE 300.0 &
ul 0.05000000 sec
dil 0.03000000 sec
12 0.00002000 sec
Bl 12.30 usec
PLE 2.00 dB
SFO1 100.6232933 Mz
= = CHANNEL 2
CPDPRG2 waltzl6
Nuc2 18
BCPD2 100.00 usec
PL2 0.00 dB
PL12 18.00°d8
PL13 18.00 dB
SF02 400.1316005 MHz
F2 - Processing parameters
SI 32768
SF 100.6127290 MHz
Wow EM
588 0
[#:} 1.00 Hz
GB [}
23 1.40
U , § : ! lD NMR plot parameters
' ' ' Ll i Rk i ¢ PIATRY 20.00 cm
" . f Jtont 1 s bkl : p : skl ’ m 215.000 ppn
Fl 21631.74 Hz
F2P -5.000 ppm -
Y T U T A e e T ® o Juteh !
m . ppm/em
pp 175 150 125 100 75 50 25 0 i 110873999 Hafcm
7
[ R /5
Current Data Parameters
HAME yi-1-p242
Mﬂww—qmoﬂ-—;t\kovmomr\lkoomwmmomwmmwﬂmhqwmm;—qm\cq-—cmow-—«mm.—qo
LWADOANNEC NN DAL MO NN QA OMO DU DO NG O @MW 0D 0T O M — a3 EXENO 3
E§$$$$$$$$Zﬁ23383133?\‘;L‘L’S“m?ﬁ2232&?%@&322?%%%333252888 PROCHO L
T L PP A NP e S-S S SV o~ [ S G O S SO S S
F2 - Acquisition Parameters
\ Date_ 20020823
Time 15.04
INSTRUM drx400
PROBHD S mm Multinu
e e PULPROG 2g30
D 12768
SOLVENT cnell
Ng 16
DS 2
0"y SH 4789.272 Hz
. 3 FIDRES 0.146157 tz
6 AQ 3.4210291 sec
( ) RG 128
DH 104.400 usec
DE 4.50 usec
TE 300.0
DL 1.00000000 sec
38 7.70 usec
PLl -6.00 dB
SFOL 400.1320007 MHz
F2 - Processing parameters
S 16384
SF 400.1300000 MHz
Wow EM
§58 0
LB 0.30 Hz
GB 0
PC 1.00 S22
ID NMR plot parameters
w \ . _ 20,00 cn
Aoah FIP 9.000 ppm
FL 3601.17 Hz
F2p -0.500 ppm
F2 -200.07 Hz
K| = 52 23N b tong ot bed Lond b PPMCH 0.47500 ppm/cm
g = = Q= =2 2RINEREIE Hacu 190.06175 Hz/cn
S e i |t et = |~ o [ {e | o o
K
. -
[N A S L L e o A L L S B B B B B e *

ppm 8 7 6 5 4 3

—



Current Dara Parameters

NAME y1-1-pl02
0 o < M o o @ o= Mooy @ oo EXPNO 2
= <k oy @ - MG o et
: Toee o e e e o Froco !
i © o w o R e G = o oy
o ﬁ pa ™ Sl Qe e T MmNy F2 - Acquisition Parameters
Date_ 20020415
Time 12.21
INSTRUM drx400
N PROBHD 5 mm Multinu
1& | . PULPROG 2gpg30
- D 85516
HO N SOLVEHT coedd
. k s 55
7 Ph DS 2
Sk 23148.148 Hz
FIDRES 0.353213 Hz
i 1.4156276 sec
RG 12768
o 21.600 usec
BE 4.50 usec
TE 300.0
Dl 0.05000000 sec
133 0,0300000D sec
d12 $.00002000 sec
CHANNEL £1
NuC1 13C
Bl 12.30 usec
PLL 2.00 da
SFOL - 100.6232933 MHz
CHANNEL £2
CPDPRG2 waltzlé
wuc2 ) 14
PCPO2 100.08 usec
PL2 0.40 da
PL12 ¥18.00 dB.
PL13 18.00 48
SF02 400.1316005 MHz
F2 - Processing parameters
ST 32768
SF 100.6127290 MHz
L) EM
58 0
LB 1.00 Hz
ca 0
39 1.40
1u MR plot parameters
L adkd I*“- f R ) A1l Ry B A IR il 20.00 cm
) - iy oy TN ) Fir 215.000 ppm
T A ik i | it i 3 21631.74 Hz -
’ F2p -5.000 ppm N
F2 -501.06 Hz
.v[....]...||-.-.|v.,.I.».-|....|...y|..|:jﬁ - 11,0000 ppa/c
am 200 175 150 125 ) 100 ) 75 50 25 ] it 1106.73999 Hz/em
Current Data Parameters
NAME yl-1-pl02
SEEAALNSLIITIEIR 8:‘.’2‘fi“o"\Q3‘53532ﬁﬂgﬁQQ?‘?@%ﬁggmﬁSE%ﬂgﬁﬁzs‘, EXPNO 1
NN - O MDD o PRHINOALT N A O~ DD ND I M N DM D O D m < D) e D PROCNO 1
E“f“f”f"?"'!"'f"?"}"‘."’“"‘"‘"’m‘\f "3“‘."‘3‘\“"""“"'“’."}“’3"!°°°°°°"°"°"°‘°<’"""‘m"’.'_?"'10.':30.0.':3
D‘I\K\I\I\I\L\L\(\l\l\l\l\z\l\l\ W Q‘WQ'MNNNNNHMP«-—{HHNI—Oc—tt—iv—‘-—‘rﬂ-—ir—iﬁe—to

F2 - Acquisition Parameters
\ Date_ 20020415
: Time 12.18
INSTRIM drx400

PROBHD 5 om Hultieu
PULPROG 2g30
™ 32768
N SOLVENT coc3
lfl\l NS 16
- 0s 2
HO N SWH 4789.272 2
. FIDRES 0.146157 itz
aAQ 3.4210291 sec
¥)) RS 101.6
b 104.400 usec
DE 4.50 usec
TE 300.0 K
Dl 1.00000000 sec
= CHANNEL f1
NuCl 1H
Bl 7.70 uvsec
PL1 -6.00 dB
SF01 400.1320007 MHz
F2 ~ Processing parameters
ST 16384
SF 400.1300000 MHz
s WO EM
rir — - §SB 0
- LB 0.30 Hz
( G 0 , S23
. PC 1.00
) 1D NfR plot parameters
| 20.00 co
FIP $.000 ppm
FL 3601.17 Hz
F2p -0.500 ppm
F2 ~200.07 Hz
i g 2 [ 5 5 [FEEERER i e
7 = EXN ENEN E o oo e]S e . z/cm
i s = sl < [ S B Y ) B
. \
l‘ﬁl!lllllll|l|l|l|l|ll|l|llll!lrlllill]lWll]llllﬁlI|ll|llAllllllllvlillllllll_l_‘l'Y‘lT‘l—r—r*‘r* '

pm ’ 8 1 [ 5 9 3 2 1 0



Current’ Data Parametars
NAME

1-1-p287
o O Ny N MO Moy W Oy O EXPNO ¥ p4
A Bmes NME@nNS - S oa
& = ShR.ma [l g R R ] PROCHO 1
& =ome=A KemuaTadeesw
'zg = I‘: = ‘L: o= :: :'; :j‘ .91 : b it F2 - Acquisition Parameters
Date_ 20021101
Tine 15.13
INSTRUM drxa00
PROBHD 5 mn Multinucl
W PULFROG 2gpg30
N ™ 65536
HO N SOLVENT enend
. Hs 17
\—\/\_ ] H
. S 2148.148 Hz
8 FIDRES 0.383213 Hz
A 1.4156276 sec
"G 12768
o 21.600 usec
[ 4.50 usec
TE 300.0 &
D1 0.05000000 sec
dil 0.03000000 sec
a2 0.00002000 sec

CHAMNEL £2 =

CPDPRG2 waltzlé
Nucz 18
BCPD2 100.08 usec
PL2 0.00 d8
PL12 18.00 dB
PLi3 18.00 dB
SFO2 400.1316005 WHz
F2 - Processing parameters
SI
SF 100.6127290 iz
WO EH
558 0
LB 1.00 Hz
GB 0
ec 1.40
1D MR plot parameters
g 20.00 cm
cY 12.50 cm
F1P 220.036 ppm
F1 22138.42 He
F2p -10.036 ppm =
..|2:m.,.‘l75.y i L e S B L T T ;xz’ncu ;llﬂgg'izgﬂu‘/r z
pm . ppm/em
P 125 100 L s 0 HICH 1157.407147 Hz/cn
Current Data Parameters
C NAME y1-1-p287
o~ Q0w O DML DN W@OPA MDD O 00PN D i O N OIS~ GO WO
= ooy oy DMLN O N A M DO L T 00t MOy N DO MmN oM 0 @M S D~ EXPNO 3
5 ARIRE BEOZESINSE5R5I RS0 CARSRNASAROREAEE wow (
2 L N MWD TFANMMEONNNNN A A el e e e e ol o DD OSSO
! F2 - Acquisition Parameters
\ / Date_ 20021101
Time 15.10
' INSTRUM drx400
PROBHD 5 mm Multinucl
PULPROG 2930
™ 32768
SOLVENT cnck3
NS 16
i DS 2
N SWH 4789.272 Hz
HO N FIDRES 0.146157 He
AQ 3.4210291 sec
RG 90.5
(8). o 104.400 usec
DE 4.50 usec
TE 300.0
Dl 1.00000000 sec
Pl 7.70 usec
PL1 -6.00 dB
SFO1 400.1320007 HHz
F2 - Processing parameters
81 16384
SF 400.1300000 MHz
Wow EN
SSB 0
LB 0.30 Hz
GB 0
: o 1.00 S24
1D NMR plot parameters
M cx - 20.00 cm
cy . 12.50 cm
: Flp 9.000 ppm
F1 3601.17 Hz
F2p -0.500 ppm
3 == 22 GlllkeneiE)e P2 ~200.07 hz
& S| =R S Y Y e PPHCH 0.47500 ppm/cm
‘5 il e el it lolad HZCH 190.06175 Hz/cm
=
1-1i||:|||l||x|r|lllvl|||ll||||||l|||l|l||||- T;if|7]|slllx|nl[:|||:y|.||.||||x|||||r|xl'x'|5|¥]F%7T|;ﬁ

ppm 8 7 6 5 4 3 2 1 0
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Current Data Parameters

NAME yl-1-p137

EXENO 2

PROCNO 1

P2 - Acquisition Parameters

Date_ 20020615

Time - 10.49

INSTRUM drx400

PROBHD 5 mm Multinu

PULPROG 2gpg30

D 69516

SOLVENT €oell

NS 0

DS 2

SHH 23148.148 Hz

FIDRES 0.353213 Hz

AQ 1.4156276 sec

RG 32764

] 21.600 usec

oE 4.50 usec

TE 300.0 X

D1 8.45000000 sec

d1l 0.03000000 sec

d12 0.00002000 sec
CHANNEL, fl

HuCl 13c

Bl 12.30 usec

BLL 2.00 d8

SFO1 100.6232933 MHz
CHANNEL 2

CPDPRG2 waltzlé

NUC2 H

BCPD2 100.00 usec

PL2 0.00 dB

PL12 18.00 dB

PL13 18.00 d8

SF02 4001316005 HHz

F2 - Processing parameters

ST 12768

SF 100.6127290 dHz

WDW E¥

S58 0

La 1.00 Hz

GB 0

PC 1.40

1D NMR plot parameters

[ . 20.00 cm

F1P 215.400 ppm

Fl 21631.74 Hz

F2p -5.000 ppm =~

F2 ~503.06 Hz

PEHCH 11.06000 ppm/cm

HZCH 1106.73999 Hz/cm

Current Data Parameters

NAME y1-1-p137
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20020615
Time 10.44
INSTRUM drxd00
FROBHD 5 mm Multinu
PULPROG 2g30

™ 32768
SOLVENT (Wi k)

NS 16

DS 2

SWH 4789.272 He
FIDRES 0.146157 Hz
AQ 3.4210291 sec
RG 64

o 104.400 usec
DE 4.50 usec
TE 300.0 X
Dl 1.00000000 sec

dB

SFOL 400. 1]20007 MHz
F2 ~ Processiag parameters
SI 16384
SF 400.1300000 MHz
WON EH )
SSB 0
LB 0.30 Hz 825
GB 0
BC 1.00
lD NHR plot parameters

20,00 cm
FIP 9.000 ppm
Fl 3601.17 He
F2p -0.500 ppm
F2 -200.07 Kz
PPHCH 0.47500 ppm/cm
HICK 190.06175 Hz/cm



Current Data Parameters

HANE yi-1-p91
= Mmooy o~ O oW o WO N e O 1 o~ EXPHNO 2
O = o oy o = o w AWw = @ o
Sees L B e Soew ae o FRoct !
@ oy o~ o~ oo~ e @wem Mmoo~ —
~ o999 Lal @ e L o F2 - Acquisition Parameters
‘/N Date_ 20020326
N Time 15.55
N\—ph ] \j/ ’ ] W \ l / ' ’ ’ o, i
TMSO PROBHD S mn Hultiny
PULPROG 2gpg30
™ 65536
10 SOLVENT €nCl
NS 63
DS 2
S 21148.148 Hz
FIDRES 0.353213 .Hz
AQ 1,4156276 sec
RG 31248
(2] 21.600 usec
DE 4.5¢ usec
TE 300.0 K
D1 0.05000000 sec
13} £.03000000 sec
d12 0.00002000 sec
CHANNEL £)
NuC1 1Ic
2 . 12.30 usec
PLL -2.00 dB
SFO1 100.623291) MHz
: CHANNEL €2
CPDPRG2 waltzl6
NUC2 11
PCPD2 100.00 usec
PL2 0:00 dB
PLI2 16.00 dA
PL13 18.00 d8
SF02 400.1316005 MHz
F2 - Processing parameters
s1 12768
SF 108.6127290 MHz
WDk M
558 0
LB 1.06 Hz
a8 0
PC 1.40
10 MR plot parameters
X 20.00 cm
Fie 215.000 ppn
Fl 21631.74 Hz
F2p ~5.000 ppm
—r——— - F2 -501.06 Hz
0 BPUCH 11.00000 ppm/em
HaCy 1106.73999 Hz/em
Current Oata Parameters
. NAME yl-1-p9t
GREILLLIHNEIRTOY RSB R YRR S AN 28008885288 ams8y Bieso. 1
PROCN \
oo omwu-ama~mo~mo SRILDAITONQVANAULASMONUAR Y TOWANNN O SO — @~
TRArEISIsadeNnoa o Rds i BBl RS8N RBEEISOYERERSS
R N TR UV Y VR VR SO TR g g - B ) F2 - Acquisitian Parameters
|\ / \\ // Date_ 1020326
Z P Time 15.49
’ INSTALM arx400
PROBHO § mm Multinu
PULPROG 2430
o 32768
SOLVENT ceci3
NS 16
0s 2
N SWH 4789.272 Hz
u FIDRES 0.146157 Hz
TMSQ NN A0 3.4210291 sec
RG 64
D 104. 400 usec
OE 4.50 usec
(10) 1€ 300.0 K
D1 1.00000000 sec
P 7.70 usec
13 4.0 usec
SFO3Y 400, 1320007 MHz
NUCH 1H
PLY -6.00 o8

F2 - Processing parameters

SI 16384

5F 400.1300000 MHz
WOW T EM

SS8 0

LB 0.30 Hz
68 Q

PC 1.00

10 NMA plot parameters
Cx

20.00 cm
Fip 9.000 ppm
F1 3601.17 Hz
Fa2p ~0.500 ppm
F2 ~200.07 Hz
PAMCH 0.47500 ppm/cm
= g 8 b 2 g |71 E’Q ;\ Eﬂ g H2CH 180.06175 Hz/cm
g S al 8 & 3 S|88a] 815 a
H I I s - P e o
l"'.'""'I‘""“"'l'""""I""'“"I"""""11“""""I""""'I"“""‘l""""'l""
ppm

S26




Current Data Parameters

NAME y1-IXI-Predo
™~ — o Mmoo @ @ - O O e EXPNO 4
o o Do o Mo N oy e
= o a e~ <t o vm oo~ PROCNO 1
B P o o o e o maee
= - [l el o - < NN N F2 - Acquisition Parameters
Date_ 20010730
Time 16.45
INSTRUM drxd00
PROBHD 5 mm Multinucl
PULPROG 2qpald
™D 65536
N SOLVENT coel3
| N S 04
N’ . 6s 2
SHH 23148.148 Hz i
L~ PIORES 2353213 ke |
Ci A0 1.4156276 sec
RG 32768
o 21,609 usec
DE 4,50 usec
TE 300.0 &
D1 0.05000000 sec
dli ©0.03000000 sec -
d12 0.00002000 sec
= > CHANNEL fl ==
4 NuCl 11c
28 12.30 usec
PL1 2.00 d8
SFOL 100,6232933 MHz
CHANNEL £2 ==
waltzlé
H
100.00 usec
0.00 dp
18.00 dp
18.00 dB
400.1116005 MHz
F2 - Processing parameters
SI 12768
SF 100.6127290 MHz
WD EM
5sB 0
LA 1.00 Hz
GB 0
2 1.40
1D NMR plot parameters
| cx 20.00 e
' oY 12.50 cm
FLP 220.036 ppm
Fl 22138.42 Hz
F2P -19.036 ppm -
L e ey e e e B e e B I S S S A B S, i e e S S £ -1009.73 e '
pi 200 175 150 125 100 75 50 25 0 b 1157 dry Lonfen
ES
Current Data Parameters
NAME yl-III-Predo
SRRt R b o o gk ep Ry ful: gunh g ai et Rl SRR EXENO 3
5 R b R R RN R g e R b e R R g = i R A e R e i BROCNO 1
=)
& RN i i R b i i b bbb b e e b b b A A A Aa B b
o~ W NN W N St M Mo NI NN S e e e e el o OO

V ) B

PROBHD 5 mm Multinucl

PULPROG 2930
N ™ 32768
| N SOLVENT cacl3
N NS 16
Lo~ DS 2
Ci SHH 4789.272 Hz
" FIDRES 0.146157 Hz
AQ 3.4210291 sec
RG 143.7
W 104.400 usec
DE 4.50 usec
TE 300.0 K
i 1.00000000 sec
P1 7.7 usec
PL1 -6.00 dB
SFO1 400.1320007 Miz
F2 - Processing parameters
sI 16384
SF 400.1300000 MHz
WOW EM
SSB 0
LB 0.30 Hz
GB 0
BC 1.00
1D NMR plot parameters 827
J cx 20.00 cm
~ cY 12.50 cm
FlP $.000 ppm
F1 3601.17 Hz
F2p ~0.500 ppm
K] S 5 il g SR F2 -200.07 Hz
g S B =2 Slie PPHCH 0.47500 ppm/cm
g ~ . <l ol HACH 190.06175 Hz/cm

LS N LA L L 2 L LB 00 P L

ppm 8 7 6 5 4 3 . 2 1 0 B
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e i
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Hkin) I 3 ! 0 o AT " o .
[N P i S e S e S B e Sy S S T T T e T e
pm 200 175 150 125 100 75 50 25 0
NAaZ3QUeUeEonan DO NN O T WOE < 0 N O O S DO O DA M O O~ ~ O
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C\lrtEnt Data Parameters

yi-1-pld4
EXPHCI 2
PROCNO 1
F2 - Acquisition Paramerers
Date_ 0614
Time 13.24
INSTRUM drx400
PROBHD 5 mm Multinu
PULPROG 2gpg3t
™ 655316
SOLVENT &) k]
NS 92
DS 2
SWH 23148.148 He
FIDRES 0.353213 Hz
AQ 1.4156276 sec
RG 32768
DH 21.600 usec
DE 4.50 usec
T8 300.0 K
DL 0.05000000 sec -
dll 0,03000000 sec
d12 0.00002000 sec
CHANNEL f1
Nucl 1c
Pl 12.30 usec
PL1 2.00 d8
SFOL 100.6232933 MHz
CHANNEL, £2
CPDPRG2 waltzlf
NUC2 16
PCPD2 100.00 usec
PL2 0.00 da
PLI2 18.00 dB
PL13 18.00 dB
5F02 400.1316005 MHz
F2 - Processing parameters
51 32768
SF 106.612729¢ MHz
WO EY
f:1:} 0
La 1.00 Hz
GB ]
B 1.40
lD R plet parameters
20.00 cm
FlP 215,000 ppm
Fl 21631.74 Hz
£2p -5.000 ppm !
F2 -503.06 Hz
PPMCH 11.00000 ppm/cm
HzcH 1106.73999 Hz/em

Current Data Parameters

yl-1-plag
EXPNO 1
BROCNO 1
F2 - Acquisition -Parameters
Date_ 020614
Time 13.22
INSTRUM drx400
PROBHD S mm Multinu
BULPROG 2g30
™ 32768
SOLVENT cpell
NS 16
] 2
SWH 4789.272 Hz
FIDRES 0.146157 Hz
aAQ 3.4210291 sec
£G 3L
oW 104.400 usec
DE 4.50 usec
TE 300.0
D 1.00000000 sec

Pl 7.70 usec
PLY ~6.00 dB
SFO1 400.1320007 MHz

F2 - Processing parameters
SI 16384

SP 400.1300000 MH2
WDW EM
558 Q
LB 0.30 Hz
GB ¢
PC 1.00
1D NMR plob parameters

. 20.00 cm
m 9.000 ppn S28
Fl 3601.17 Hz
F2p -0.500 ppm
F2 ~200.07 Hz
PPUCH 0.47500 ppm/cm
HZCH 190.06175 Hz/cm




=282 8
g a8 =
E e o
HaC
N\
N
N
HaC NGl

——108.356

77.816
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Current Data Parameters
NAME

yl-1-pl4§
EXENG 2
PROCNO . 1
F2 - Rcquisition Parameters
Date. 20020617
Time 11.34
INSTRUN drx408
PROBHD 5 mm Hultinu
PULPROG 2gpg3d
™ 65536
SOLVENT [ur sk}
NS 75
DS 2
Sk 23148.148 Mz
FIDRES 0.353213 Hz
AQ 1.4136276 sec
RG 32768
D 21.600 usec
DE 4.50 usec
TE 300.0
0L 0.05000000 sec T
dil 0.0300000¢ sec
d12 0.00002000 sec
CHANNEL f1
NuCl 11¢
Pl 12,30 usec
BLL 2.00 da
SFOL 100.6232933 MHz
CHAMNEL 2
CPDPRG2 waltzlé
NJC2 1H
PCPD2 100.00 usec
PL2 0.00 a8
PL12 18.00 dn
378) 18,00 dB
SFO2 400.1316005 MHz

F2 - Processing parameters
ST 32768

SF 100.6127290 MHz
Wow M

558 [4

L8 1.00 Hz2

GB 0

B 1.40

10 MR plot parameters

4 20.00 cm
FiP 215.000 ppm
FL 21631.74 Hz
F2P -5.000 ppm b
F2 -503.06 Hz
PPMCH 11.00000 ppm/cm
HzCH 1106.71999 Hz/cm

Current Data Parameters
NAME

y1-1-plda
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 0617
Time 1131
INSTRUM drx400
PROBHD 5 mm Multinu
PULPROG 2g30
™ 32768
SOLVENT cDCl3
NS 16
DS 2
SWH 4789.272 Hz
PIDRES 0.146157 Hz
A0 3.4210291 sec
RG 64
b 104.400 usec
DE 4.50 usec
TE 300.0 X
01 1.00000000 sec

SFOL 400, 1320007 MHz
F2 - Processing parameters
ST 16384
SF 400.1100000 MHz
wow EM
$SB 0
&} 0.30 Rz
GB [
BC 1.00
lD NMR plot parameters
20.00 cm 529
FlP 11.000 ppm
Fi 4401.43 Kz
F2p ~1.000 ppm
F2 -400.13 Yz
PPMCH 0.60000 ppm/ca
HICH 240.07800 Hz/cm



Curcent Data Parameters

- NAME y1-1-pdlb2c
3 o O ey = oW — NN EXPNO i
. & 3 258 ;A S 528 BROCNO 1
i s < o e s ae weo -
= oo Ll = < o e o F2 - Acquisition Parameters
Bate_ 20020129
Time 18.25
INSTRUM Arx400
. PROBHD 5 mm Multinu
HyC PULPROG 2gpg30
) . ™ 65536
. SOLVENT cecld
HsC ~ s ’ 81
NS~ bs :
N i . ShH 23148.148 §z
FIDRES . 8.353213 Hz
2 1.4156276 sec
RG 32768
o 21.800 usec
DE 4.50 usec
TE 300.0 K
ol ¢.05000000 sec
d1l 0.,03000000 sec
d12 0.00002000 sec
CHANNEL f1
HUC1
Pt 12.30 usec
PL1 2.00 dB
SFO1 100.6212933 iz
CHANNEL £2
CPDPRG2 waltzl6
‘NuC2 1M
eCro2 . 100,00 usec
eL2 0.00 dg
PLIZ 18.00 d8
PL13 . 18,00 da
SF02 400.1316005 HHz
F2 - Processing parameters
ST 32768
SP 100.6127290 1Hz
Wom M
8SB. i3
La 1.00 He
cB o
PC 1.40
! 1D MMR plat parameters
' [ 20.00 cm
Fip 215.000 ppn
FL 21631.74 Hz -
F2P -5.000 ppm '
T F2 -503.06 Hz
PPHCH 11.80000 ppm/cm
HzCH 1106.73999% Hz/em

Current’ Data Parameters

.—cmmuo<rq-coz\c-—<mvvoNz\oNmuooqvol\mmmvmn\cmmm.—qm-—qmmhz\mmn\mq- EXPNO 1
E TRAMSNC8ROR35S89SNRERSACEEEIEEESEE8808508R58885238 v 1
A m'.\’éh'.\'.\'.\‘m'm'u{.n'm'm‘.n'<.I<.iQJAAAAA&&QA&A&&A&A.\;&—L—:.—lri.—i.—-.—i.—l.—i._;o'
F2 - Acquisition Parameters
; Time 18.20
INSTRUM drx400
PROBHD S mm Multinu
PULPROG 2930
™ 32768
SOLVENT cock3
NS 16
DS 2
. SkH 47838.272 Hz
HyC : . PIORES 0.146157 He
AQ 3.4210291 sec
HaC_~ ci : 86 64
N> W 104.400 usec
N=N DE 4.50 usec
T8 300.0 X
D1 1.00000000 sec
CHANNEL £1
NUC1 11
Bl 7.70 usec
PLL -6.00 dB
SFOL 400.1320007 MHz2
F2 - Processing parameters
ST 16384
SF 400.1300000 Mitz
oW EM
SSB 0
LB 0.30 Hz
GB 0
34 1.00
, 1D NMR .plot parameters
l j ﬂ } X : 20.00 cn 830
F1P 9.000 ppm
Fl 3601.17 Hz
F2p -0.500 ppm
F2 ~200.07 Hz
i = = I B | by BPMCH 0.47500 ppm/em
; = o = (2] i iim N HzeH 190,06175 He/cm
i — = R = -
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Current Data Parameters

NAME y}-1-pdlhlc
e mwewo S NN o e o EXPHO 1
= oy D e BT B o Bl Sl = ~ B wd
H bt o~ S @ N~ O oo ™ PROCNO 1
i :3 el e W Se oo
— e e T MmN F2 - Acquisition Paramerers
’ . i Date_ 20020129
: vooNIwvl BETE
cl INSTRUM _ drxdo0
HAC ST PROBHD S am Hultimy
3 N PULPROG 2gpgl0
. H ) ) ™ 65536
SOLVENT €ocll
HsC ] 146
Ds 2
56 23148.148 Hz
FIDRES 0.153213 Hz
AQ 1.4156276 sec
RG 12768
o 21.600 usec
DE 4.50 usec
TE 300.0 K
ol 0.05000000 sec
dll 0.03000000 sec
d12 0.00002000 sec
CHANMEL £l
Nucy 1ic -
Pl 12.30 usec
PL1 2,00 dB
SFO1 100.6232931 Hite
CHANNEL £2 ====
CPDPRG2 waltzl6
NIC2 14
ecen2 100.00 usec
BL2 0.00 dB
PL12 18.00 d8
PLi} 18.00 d8
SF02 400.1316005 MHz
F2 - Processing parameters
st 12768
SF 100.6127290 MHz
WEAY EH
55B 0
La 1.00 Hz
[} 0
PC 1.40
1D MR plot parameters
1 X 20.00 cm
1 F1p 215.000 ppn
Fl 21631.74 Hz -
F2p -5.000 ppm N
LAY "L A N S A AL L L RS RO R St B et L B Sy I St A A sy SN S ey m e e e o if’MCH 11533622"1/
. ’ . . ppn/cn
o 200 17 130 125 100 5 >0 25 0 HZCH 1106.73999 Hz/cm
Current Data Parameters
. NAME y1-1-p4101
EEER IR R R I R R R P S E el - Tl ) )
& CRARSarR ANt dn o RRRRRRARCE8a YR BB AEEYRIICHR] PAOCNO t
e NN NN N O 0NN 0O Y ST MmMEamMAOamMOMAUN Ao reanaon o oo ooa -
. F2 ~ Acguisition Parameters
'\ - / Date_ 1020129
S Time t7.49
| INSTRUM drx 400
PADBHO S mm Multing
PULPROG 930
10 32768
SOLVENT coc13
. NS 16
| 0s 2
O SHH 4789.272 Hz
H3C ) fol} FIORES 0146157 Hz
NN A0 3.4210291 sec
H AB 101.6
HiC I 104.400 user
DE 4.50 usec
TE 300.0 K
o4 1.00000000 ser
Pt 7.70 usec
0E - 4.50 usec
SFH 400. 1320007 MHz
NUCY iH
PLY -6.00 0B
F2 - Processing parameters
SI 16384
. SF 400.1300000 MHz
HOW EM
558 [
L8 0.30 Hz
8 o
L 1.00
% 10 NMA plot parameters
J 41 ' cx 20,00 cn S3 1
JL FiP, 9.000 pom
1 3601.17 Hz
F2p ~0.500 ppm
Fa -200.07 Hz
PAMCM 0.47300 pam/cm
I a7 RS ClHSIBIS!] (81D HZCH 190.06175 Hz/cm
5 (=] o [ al||la|s|<]| |o||=
o (=] (=] - Q{{mMmf~ My
z - ail i <l{ailot =] {mfle
-
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