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General

Infrared (IR) spectra were recorded on a Nicolet 20 SXB FTIR. 'H NMR spectra were
recorded on Bruker DMX Model 500 (500 MHz) spectrometers. Chemical shift values (0)
are expressed in ppm downfield relative to internal standard (tetramethylsilane at 0 ppm).
Multiplicities are indicated as s (singlet), d (doublet), t (triplet), q (quartet), m (multiplet)
and br (broad). *C NMR spectra were recorded on a Bruker DMX Model 500 (125 MHz)
spectrometer and are expressed in ppm using solvent as the internal standard (CDCl; at
77.0 ppm). Analytical gas-liquid chromatography (GLC) was performed on a Shimadzu
GC-17A instrument equipped with a flame ionization detector and capillary columns of
B-TA (0.25mm x 20m), y-TA (0.25mm x 20m), B-DM (0.25mm x 20m) and B-DP
(0.25mm x 20m) from Chiraldex using nitrogen as carrier gas. High-performance liquid
chromatography (HPLC) was performed on a Varian ProStar Series equipped with a
variable wavelength detector using chiral stationary columns (Chiracel AD-H, OB-H or
OD-H, 0.46 cm x 25 cm) from Daicel. Optical rotations were measured on a JASCO DIP-
1000 digital polarimeter. High-resolution electro spray ionization (HRMS-ESI) mass
spectra were obtained from the Mass Spectrometry Lab of University of Illinois at

Urbana-Champaign.
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All reactions were carried out in flame-dried glassware with nitrogen atmosphere and
magnetic stirring unless otherwise noted. Analytical thin-layer chromatography (TLC)
was performed on Merck pre-coated TLC plates (silica gel 60 GF254, 0.25 mm). Flash
chromatography was performed on silica gel E. Merck 9385 or silica gel 60 extra pure
(for all the bis-hydroxamic acids). Dichloromethane (CH,Cl,) and toluene (PhCH3) were
purchased from J.T.Baker as Low water and purified with MBRAUN MB-SPS Solvent
Purifier System prior to use. Zr(OtBu)s and Hf(OtBu)s were purchased from Strem and
stored and handled in the glove box. Powdered molecular sieves were purchased from
Sigma-Aldrich and activated with microwave oven. 1,3-Dimethyl-3,4,5,6-tetrahydro-
2(1H)-pyrimidinone (DMPU) was purchased from Sigma-Aldrich and distilled from
CaH, prior to use. Homoallylic alcohols and products in Tables 1 and 2 have been
previously isolated and characterized. References can be found elsewhere. All other
reagents and starting materials, unless otherwise noted, were purchased from commercial

vendors and used without further purification.

OYR R - §_<Ph

N<
':,N/OH 3,5-Dimethylphenyl

)\ IbR=

R 3,5-Dimethylphenyl

Bishydroxamic Acid (BHA)

Preparation of Ligands 1a and 1b: Refer to previous reports of our group.'™ They are

commercially available in both enantiomer forms.

Preparation of substrates
Substrates 2a, 2b, 29, 2h, 2i and 4h were purchased from commercial vendors and stored
on 4A molecular sieves pellets after received. Substrates 2¢,* 2d,° 2e,* 2f° 2j5 4a-4c,’

4d.%° 4e-4g” were synthesized according to reported procedures.
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OMe
OH

OMe
4-(2,5-dimethoxyphenyl)pent-4-en-1-ol (4e): Yield 54%. '"H NMR (500 MHz, CDCL;):
8 6.82-6.70 (m, 3 H), 5.17 (d, J =1 Hz, 1 H), 5.05 (d, J = 1.5 Hz, 1 H), 3.77 (s, 6 H), 3.64
(m, 2 H), 2.56 (t, J = 7.5 Hz, 2 H), 1.64 (m, 2 H), 1.50 (br, 1 H); °C NMR (125 MHz,
CDCls): 8§ 153.5, 150.7, 148.0, 132.9, 116.3, 114.7, 112.4, 111.9, 62.5, 56.2, 55.7, 32.5,
31.0; [M+H]": C13H,905", calc. 223.1334, found 223.1330.

General procedure for asymmetric epoxidation of homoallylic alcohols.

[Zr(OtBu)4] (4.0 uL, 0.0100 mmol) or [Hf(OtBu)4] (4.0 pL, 0.0099 mmol) was added to
a mixture of 1a (5.4 mg, 0.0101 mmol), DMPU (2.6mg, 0.0203mmol), and 4A molecular
sieves powder (100mg) in toluene (0.5 mL). The catalyst mixture was stirred for 1h at RT.
The resulting solution was cooled to 0 °C, and 3-methyl-3-buten-1-ol (2a) (43.0 mg, 0.50
mmol) and 80% cumene hydroperoxide (0.13 mL, 0.75 mmol) were added sequentially.
The mixture was stirred at 0 °C for 4 h, then warmed to RT, and stirred for the next 36 hr.
Methanol was then added, and the reaction mixture was stirred for 10 min at RT. The
mixture was purified by flash column chromatography on silica gel to provide the epoxy
alcohol 3a (81%, 97% ee). A solution of 50% ethyl ether in pentane was used as
chromatography eluent. Evaporation of solvents should be carefully carried out under 0
°C because 3a is a volatile liquid. The same measures were performed in purification of
3b. In all other cases, different ration of hexanes and ethyl acetate mixture solutions were
used as eluents.

General procedure for asymmetric epoxidation of bishomoallylic alcohols.
[Zr(OtBu)4] (4.0 puL, 0.0100 mmol) or [Hf(OtBu)4] (4.0 pL, 0.0099 mmol) was added to
a mixture of 1a (5.4 mg, 0.0101 mmol), DMPU (2.6mg, 0.0203mmol), and corresponding
molecular sieves powder (100mg) in toluene (0.5 mL). The catalyst mixture was stirred
for 1h at RT. 4-phenyl-4-penten-1-0l (4a) (16.2 mg, 0.10 mmol) and 80% cumene
hydroperoxide (0.025 mL, 0.15 mmol) were added sequentially. The mixture was stirred
at RT for 48 h. Methanol was then added, and the reaction mixture was stirred for 10 min.
The mixture was purified by flash column chromatography on silica gel with 1%
triethylamine in 5:1 hexanes/ethyl acetate solution to provide the epoxy alcohol 5a (75%,
99% ee). A solution of 15% ethyl ether in pentane was used as chromatography eluent
when purifying 6h. Evaporation of solvents should be carefully carried out under 0 °C
because it is a volatile liquid.
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(R)-2-(2-methyloxiran-2-yl)ethanol (3a): Reaction time 40 hr, yield 61% ee 91% with
Zr-BHA, yield 81% ee 97% with Hf-BHA; 'H NMR (500 MHz, CDCl3): 6 3.79-3.67 (m,
2 H),2.83(d,J=4.5Hz 1 H),2.65(d,J=4.5Hz, 1 H), 2.12 (m, 1 H), 2.00-1.94 (m, 1
H), 1.90-1.84 (m, 1 H), 1.39 (s, 3 H); It is consistent with literature value." Optical
rotation: [a]p> —7.9°(c 0.92, CHCls) (97% ee); Chiral GC (Chiraldex y-TA): Condition:
injection temperature 100 °C, column temp. = 70°C, injection pressure = 100 kpa,
detector temperature 250 °C; result: 8.0min (major), 10.0min (minor).

%

(R)-2-(oxiran-2-yl)ethanol (3b): Reaction time 40 hr, yield 37% ee 63% with Hf-BHA,;
'H NMR (500 MHz, CDCls):  3.81 (t, J = 6.0 Hz, 2 H), 3.13-3.10 (m, 1 H), 2.82 (t, J =
4.5 Hz, 1 H), 2.60 (m, 1 H), 2.02-1.97 (m, 1 CH; and 1 OH), 1.73-1.70 (m, 1 H); It is
consistent with literature value.'® Optical rotation: [a]p>* +4.2°(c 0.74, CHCl:) (63%
ee);'' Chiral GC (Chiraldex y-TA): Condition: injection temperature 100 °C, column
temp. = 70 °C, injection pressure = 100 kpa, detector temperature 250 °C; result: 6.5 min
(major), 7.3 min (minor).

0
\>l\/\OH

2-(2-phenyloxiran-2-yl)ethanol (3c): Reaction time 40 hr, yield 67% ee 92% with Zr-
BHA, yield 69% ee 98% with Hf-BHA; 'H NMR (500 MHz, CDCl;): & 7.40-7.28 (m, 5
H), 3.78-3.70 (m, 2 H), 3.13 (d, J=5.0 Hz, 2 H), 2.78 (d, J = 5.0 Hz, 1 H), 2.54-2.48 (m,
1 H), 2.15-2.09 (m, 1 H), 2.00 (t, J = 5.5 Hz, 1 H); It is consistent with literature value.'?
Optical rotation: [a]p”’ +12.2°(c 0.67, CHCl3) (92% ee); Chiral HPLC (Chiracel AD-H):
Condition: 95:5 Hexanes/2-Propanol, flow rate 1.0mL/min; result: 13.9 min (minor), 14.7
min (major).

2-(2-tert-butyloxiran-2-yl)ethanol(3d): Reaction time 40 hr, yield 67% ee 63% with Zr-
BHA, yield 70% ee 71% with Hf-BHA; 'H NMR (500 MHz, CDCl;): & 3.60-3.55 (m, 2
H), 2.88 (d, J=3.8 Hz, 1 H), 2.83 (d, J =3.8 Hz, 1 H), 2.55-2.52 (m, 1 H), 2.27-2.20 (m,
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1 H), 1.97-1.91 (m, 1 H), 0.95 (s, 9 H). °C NMR (125 MHz, CDCl;): 5 64.0, 58.8, 48.3,
33.8, 30.2, 25.6; [M+Na]+: CsHc0,Na, calc. 167.1048, found 167.1044; Optical rotation:
[a]p?” +20.6°(c 0.88, CHCl3) (71% ee); Chiral GC (Chiraldex B-DP): Condition:
injection temperature 120 °C, column temperature 90 °C, column pressure 100 kPa,
detector temperature 250 °C; result: 16.3 min (major), 17.9 min (minor).

0]
OH

2-(2-(naphthalen-1-yl)oxiran-2-yl)ethanol(3e): Reaction time 40 hr, yield 31%, ee 91%
with Hf-BHA; 'H NMR (500 MHz, CDCl3): § 8.11 (d, J=7.1 Hz, 1 H), 7.88 (d, J=7.5
Hz, 1H), 7.82 (d, J = 8.2 Hz, 1 H), 7.60-7.44 (m, 4 H), 3.77-3.65 (m, 2 H), 3.33 (d, J =
5.0 Hz, 1 H), 2.98 (d, J = 5.0 Hz, 1 H), 2.46-2.41 (m, 1 H), 2.30-2.24 (m, 1 H), 2.15 (br,
1H). It is consistent with literature value."” Chiral HPLC (Chiracel AD-H): Condition:
95:5 Hexanes/2-Propanol, flow rate 0.5mL/min; result: 36.2 min (major), 37.9 min
(minor).

n—Bu\?>\/\OH

2-(3-butyloxiran-2-yl)ethanol(3f): Reaction time 40 hr, yield 47% ee 73% with Hf-BHA;
'H NMR (500 MHz, CDCl3): & 3.81-3.75 (m, 2 H), 2.88-2.85 (m, 1 H), 2.82-2.79 (m, 1
H), 2.03-1.96 (m, 1 H), 1.85 (br, 1 H), 1.75-1.65 (m, 1 H), 1.57-1.52 (m, 2 H), 1.45-1.34
(m, 4 H), 0.92 (t, J=7.1 Hz, 3 H). *C NMR (125 MHz, CDCl;):  60.1, 58.2, 56.9, 34.1,
31.6, 28.1, 22.5, 14.0; [M+Na]+: CgH,c0:Na, calc. 167.1048, found 167.1048; Optical
rotation: [a]p”® +30.8°(c 0.66, CHCls) (71% ee); Chiral GC (Chiraldex f-DP): Condition:
injection temperature 120 °C, column temperature 80 °C for 60 min, and then heat to
100 °C on the rate of 2 °C/min, column pressure 100 kPa, detector temperature 250 °C;
result: 81.9 min (minor), 82.9 min (major).

0]

J%AOH

2-((2S,3R)-3-ethyloxiran-2-yl)ethanol(3g): Reaction time 40 hr, yield 45%, ee 93% with
Zr-BHA, yield 82% ee 94% with Hf-BHA; "H NMR (500 MHz, CDCls): & 3.91-3.85 (m,
2 H), 3.13-3.10 (m, 1 H), 2.95-2.92 (m, 1 H), 1.92-1.86 (m, 1 H), 1.76-1.66 (m, 2 H
(including 1 OH)), 1.65-1.49 (m, 2 H), 1.06 (t, J = 7.5 Hz, 3 H); It is consistent with
literature value.” Optical rotation: [a]p> —28.3°(c 0.90, CHCI3) (93% ee);'' Chiral GC
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(Chiraldex y-TA)*: Condition: injection temperature 120 °C, column temperature 90 °C,
column pressure 100 kPa, detector temperature 250 °C; result: 7.8 min (major), 8.8 min
(minor).

0]

OH
n-Bu
2-((2S,3R)-3-butyloxiran-2-yl)ethanol(3h): Reaction time 40 hr, yield 80% ee 92% with
Zr-BHA, yield 83% ee 96% with Hf-BHA; "H NMR (500 MHz, CDCls): & 3.92-3.84 (m,
2 H), 3.12-3.09 (m, 1 H), 2.97-2.94 (m, 1 H), 1.94-1.86 (m, 1 H), 1.79 (br, 1 H), 1.76-
1.67 (m, 1 H), 1.60-1.36 (m, 6 H), 0.93 (t, J = 6.5 Hz, 3 H); It is consistent with literature
value.” Optical rotation: [a]p> —19.7°(c 0.74, CHCls) (95% ee); Chiral GC (Chiraldex y-
TA): Condition: injection temperature 120 °C, column temperature 80 °C, column
pressure 100 kPa, detector temperature 250 °C; result: 44.6 min (major), 50.0 min
(minor).

(0]
WOH

2-(3,3-dimethyloxiran-2-yl)ethanol(3i): Reaction time 40 hr, yield 41% ee 71% with
Hf-BHA; 'H NMR (500 MHz, CDCls): & 3.91-3.82 (m, 2 H), 2.93-2.90 (m, 1 H), 1.96-
1.87 (m, 1 H), 1.79-1.69 (m, 2 H (including 1 OH)), 1.34 (s, 3 H), 1.30 (s, 3 H); It is
consistent with literature value.'” Chiral GC (Chiraldex y-TA)": Condition: injection
temperature 100 °C, column temperature 70 °C, column pressure 100 kPa, detector
temperature 250 °C; result: 17.0 min (major), 19.6 min (minor).

G

2-(7-oxabicyclo[4.1.0]heptan-1-yl)ethanol(3j): Reaction time 40 hr, yield 72% ee 76%
with Zr-BHA, yield 81% ee 89% with Hf-BHA; "H NMR (500 MHz, CDCls): & 3.77-
3.70 (m, 2 H), 3.19 (d, J = 3.0 Hz, 1 H), 2.32-2.30 (m, 1 H), 2.03-1.69 (m, 6 H), 1.50-
1.39 (m, 2 H), 1.35-1.19 (m, 2 H); It is consistent with literature value.'* Optical rotation:
[a]p™® +23.7°(c 0.95, CHCl3) (87% ee); Chiral GC (Chiraldex B-DP): Condition:
injection temperature 130 °C, column temperature 110 °C, column pressure 100 kPa,
detector temperature 250 °C; result: 21.7 min (minor), 22.4 min (major).
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c\)>|\/\/OH

3-(2-phenyloxiran-2-yl)propan-1-ol(5a): Reaction time 48 hr. Yield 75%; '"H NMR (500
MHz, CDCl3): § 7.40-7.26 (m, 5 H), 3.67-3.63 (m, 2 H), 3.01 (d,J=5.0 Hz, 1 H), 2.76 (d,
J=5.5Hz 1 H), 2.45-2.40 (m, 1 H), 1.80-1.74 (m, 1 H), 1.68-1.63 (m, 3 H (including 1
OH)); It is consistent with literature value."” 99% e.e., Optical rotation: [a]p>® —3.4°(c
0.68, CHCl3) (97% ee); Chiral HPLC (Chiracel OB-H): Condition: 95:5 Hexanes/2-
Propanol, flow rate 1.0 mL/min; result: 15.6 min (major), 26.6 min (minor).

Cl

o

OH

3-(2-(4-chlorophenyl)oxiran-2-yl)propan-1-ol(5b): Reaction time 48 hr. Yield 57%; 'H
NMR (500 MHz, CDCls): & 7.31 (apparent singlet, 4 H), 3.65-3.61 (m, 2 H), 3.00 (d, J =
5.0 Hz, 1 H), 2.72 (d, J= 5.0 Hz, 1 H), 2.43-2.36 (m, 1 H), 1.79-1.72 (m, 2 H (including
1 OH)), 1.66-1.59 (m, 2 H); °C NMR (125 MHz, CDCl;): & 138.1, 133.3, 128.6, 127.3,
62.2, 59.7, 56.1, 31.5, 27.7; [M+Na]": C;;H;3ClO;Na, calc. 235.0502, found 235.0498;
97% e.e.; Chiral HPLC (Chiracel OB-H): Condition: 99:1 Hexanes/2-Propanol, flow rate
1.0 mL/min; result: 59.9 min (minor), 64.9 min (major).

OH

52@1

3-(2-(4-fluorophenyl)oxiran-2-yl)propan-1-0l(5c): Reaction time 48 hr. Yield 73%; 'H
NMR (500 MHz, CDCls): & 7.36-7.33 (m, 2 H), 7.05-7.00 (m, 2 H), 3.64 (t, J = 6.3 Hz, 2
H), 3.00 (d,J=5.5Hz, 1 H), 2.73 (d, J=5.0 Hz, 1 H), 2.42-2.35 (m, 1 H), 1.80-1.73 (m,
1 H), 1.66-1.57 (m, 3 H (including 1 OH)); *C NMR (125 MHz, CDCLs): & 127.6, 127.6,
115.4,115.2, 62.2, 59.7, 56.1, 31.7, 27.8; [M+Na]": C;;H;3FO,Na, calc. 219.0797, found
219.0788; 97% e.e.; Chiral HPLC (Chiracel OB-H): Condition: 95:5 Hexanes/2-Propanol,
flow rate 1.0 mL/min; result: 17.2 min (minor), 19.7 min (major).

COCH,

-

OH
1-(4-(2-(3-hydroxypropyl)oxiran-2-yl)phenyl)ethanone (5d): Reaction time 48 hr.
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Yield 79%; "H NMR (500 MHz, CDCls): & 7.94-7.92 (m, 2 H), 7.48-7.45 (m, 2 H), 3.65-
3.62 (m,2 H),3.04 (d,J=5.5Hz,1H),2.73 (d, J= 5.5 Hz, 1 H), 2.59 (s, 3 H), 2.49-2.44
(m, 1 H), 1.80-1.74 (m, 1 H), 1.66-1.60 (m, 2 H (including 1 OH)); °C NMR (125 MHz,
CDCl): 6 197.6, 145.0, 136.4, 128.5, 126.0, 62.2, 59.9, 56.2, 31.3, 27.7, 26.6; 97% e.e.;
Chiral HPLC (Chiracel OB-H): Condition: 95:5 Hexanes/2-Propanol, flow rate 1.0
mL/min; result: 37.3 min (major), 43.5 min (minor).

MeO

OMe
OH

3-(2-(2,5-dimethoxyphenyl)oxiran-2-yl)propan-1-ol(5e): Yield 25%; 'H NMR (500
MHz, CDCl3): 8 6.94-6.92 (m, 1 H), 6.79-6.78 (m, 2 H), 3.81 (s, 3 H), 3.77 (s, 3 H), 3.67-
3.60 (m, 2 H), 2.99 (d, J=5.0 Hz, 1 H), 2.76 (d, J = 5.0 Hz, 1 H), 2.35-2.28 (m, 1 H),
1.75-1.68 (m, 1 H), 1.64-1.56 (m, 2 H); >C NMR (125 MHz, CDCls):  129.2, 127.9,
116.1,113.9, 113.5, 111.4, 62.7, 59.2, 55.8, 55.8, 54.5, 32.0, 28.0; [M+Na]": C;3H;304Na,
calc. 261.1103, found 261.1108; 97% e.e.; Chiral HPLC (Chiracel OB-H): Condition:
95:5 Hexanes/2-Propanol, flow rate 1.0 mL/min; result: 32.7 min (minor), 36.7 min
(major).

0]

Me

Q OH

3-(2-p-tolyloxiran-2-yl)propan-1-ol(5f): Reaction time 48 hr. Yield 53%; 'H NMR (500
MHz, CDCl): 8 7.29-7.24 (m, 2 H), 7.16-7.14 (m, 2 H), 3.65-3.61 (m, 2 H), 2.98 (d, J =
5.5Hz, 1 H),2.74 (d,J= 5.5 Hz, 1 H), 2.42-2.36 (m, 1 H), 2.34 (s, 3 H), 1.79-1.73 (m, 2
H (including 1 OH)), 1.66-1.61 (m, 2 H); >C NMR (125 MHz, CDCl;): & 137.2, 136.5,
129.1, 125.7, 62.3, 60.0, 56.1, 31.8, 27.9; [M+Na]": C;,H;60,Na, calc. 215.1048, found
215.1045; 97% e.e.; Chiral HPLC (Chiracel OB-H): Condition: 98:2 Hexanes/2-Propanol,
flow rate 1.0 mL/min; result: 28.8 min (minor), 30.1 min (major).

OMe

OH

(2-(4-methoxyphenyl)tetrahydrofuran-2-yl)methanol(6g): Reaction time 48 hr, yield
47%; "H NMR (500 MHz, CDCl3): & 7.31-7.28 (m, 2 H), 6.90-6.86 (m, 2 H), 4.02-3.97
(m, 1 H), 3.94-3.89 (m, 1 H), 3.79 (s, 3 H), 3.65-3.57 (m, 2 H), 2.34-2.27 (m, 1 H), 2.10-
2.04 (m, 1 H), 2.00-1.93 (m, 2 H (including 1 OH)), 1.88-1.81 (m, 1 H); *C NMR (125
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MHz, CDCls): 6 158.6, 136.2, 126.5, 113.7, 87.0, 69.1, 68.3, 55.3, 33.9, 26.1; 59% e.c.;
Chiral HPLC (Chiracel OD-H): Condition: 95:5 Hexanes/2-Propanol, flow rate 1.0
mL/min; result: 9.4 min (major), 12.1 min (minor).

OH

3

(R)-1-((R)-tetrahydrofuran-2-yl)propan-1-ol(6h): Reaction time 72 hr; Yield 41%; 'H
NMR (500 MHz, CDCls): 6 3.86-3.73 (m, 3 H), 3.35-3.30 (m, 1 H), 2.18 (br, 1 H), 1.97-
1.89 (m, 3 H), 1.67-1.60 (m, 1 H), 1.57-1.41 (m, 2 H), 1.01 (t, 3 H, J = 7.5 Hz); It is
consistent with literature value.'® 95% e.e.; Chiral GC (Chiraldex y-TA): Condition:
injection temperature 100 °C, column temp. = 60 °C, injection pressure = 80 kpa,
detector temperature 250 °C; result: 19.5min (minor), 20.6 min (major). Retention time
of diastereomer 6h’: 20.9 min.

Results of non-linear effect experiment:

2 mol % Hf(OtBu)4
Me 2mol % la Me

4 mol % DMPU o

1.5 equiv CHP, rt
toluene, 4A MS, 40 hr

ee of product
. T g7

80
60
40

20

ee of 1a
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__.._....__.._______._______A___,__..____._____A._A__q_A___1.~___._._44.<_...._d._.__.___.._q_...._

95 90 85 80 75 70 65 6.0 55 50 45 40 35 30 25 20 15 1.0 ppm

0.8295
0.8102
0.7288
1.0000
0.9810
5.8149
1.9060
1.9785
2.0243
0.6962



I

27 21
77 .02

ppm
150.68
TT—~-148.00
—132.89
116.27
=112.44
111.90
76.76
—— 62.50

__—153.45
T~ 55.67
_— 32.45
——— 30.96

Current Data Parameters

NAME ZL7R316C167A
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters

Date_ 20100108

Time 22.48
INSTRUM spect
PROBHD 5 mm GNP 1H
PULPROG zgdc

D 75184
SOLVENT cbci13

NS 134

DS 0

SWH 37593.984 Hz
FIDRES 0.500026 Hz
AQ 0.9988972 sec
RG 4096

DW 13.300 usec
DE 7.50 usec
TE 300.0 K

D1 0.40000000 sec
di1 0.03000000 sec
============ CHANNEL fi ==========
NUC1 13C

P1 4.60 usec
PL1 0.00 dB
SFO1 125.7690572 MHz
============ CHANNEL f2 ==========
CPDPRG2 waltz1b

NuC2 1H
pPCcPD2 90.00 usec
PL2 120.00 dB
pL12 19.00 dB
SF02 500. 1320005 MHz

F2 - Processing parameters

ST 32768
SF 125.7577941 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40

1D NMR plot parameters

cX 20.00 cm

F1P 215.000 ppm

F1 27037.92 Hz

F2P -5.000 ppm

F2 -628.79 Hz
PPMCM 11.00000 ppm/cm

HZCM 1383.33582 Hz/cm



75 7.0 65 6.0

55 5.0

4.5 ppm

2.059

OSSN WO O~ 00N O MUOUOVUMRNODOINHEAANNNMONONMOANLOLNMWAHO Cureht Data Paraisters
CoO~NLVLINMMNAAOOONWD>SM N ~NAdO0ONNONONSNMNWOWINS<TONMS S WL LW <HO WM™~ O NAME ZLE6R212H136A
NSNS0 W00 66211009999999888888885554330 HX BN 1
MMM MmMMmMM MMM mMe o 22222221111111111lllllllllllO PROCNO 1
F2 - Acquisition Parameter
Date_ 20090415
Time 18.22
INSTRUM spect
PROBHD 5 mm PABBI 1H/
PULPROG zg
D 59998
SOLVENT cDCl3
NS 8
DS 0
SWH 10000.000 Hz
FIDRES 0.166672 Hz
AQ 2.9999499 se
RG 256
DW 50.000 us
DE 7.50 us
TE 295.6 K
D1 1.00000000 se
» TDO 1
======== CHANNEL fl ======
NUC1 1H
Pl 5.35 us
Me PL1 0.00 &t
v_/\/ SFO1 499.8729992 Mk
0_.._ F2 - Processing parameters
SI 32768
SF 499.8700151 MF
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
Ve 9 ¥ f ’, L =
T I I I [ I | I | T I I I [T [ I ]
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Current Data Parameters

NAME ZLB6R242H146B
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters

Date_ 20090414
Time 18.25
INSTRUM spect
PROBHD 5 mm GNP 1H
PULPROG zg
TD 48076
SOLVENT CDC13
NS 8
DS 0
SWH 8012.820
FIDRES 0.166670
AQ 2.9999924
RG 128
DW 62.400
DE 4.50
TE 300.0
D1 3.00000000
============ CHANNEL f1
NUC1 1H
P1 9.50
PL1 0.00
SFO01 500. 1325006

usec
dB
MHz

F2 - Processing parameters

SI 65536
SF 500.1300068
WDW EM
SSB 0
LB 0.30
GB 0
PC 1.00

1D NMR plot parameters

CX 20.00
F1P 8.000
F1 4001.04
FepP 0.000
F2 0.00
PPMCM 0.40000
HZCM 200.05200

MHz

Hz

cm
ppm

Hz

ppm

Hz
ppm/cm
Hz/cm



ppm
7.533
7.512
7.500
7.393
7.378
7887
7.342
7.310
7.287
7.283
7.261
6.978

£

i

4.040
J.868
3.771
3.760
3.749
3.738
3.727
3.747
3.706
3.,435
3.125
2.789
2.779
2.540
2.527
2,942
2.498
2.487
2.150
2.138
2.126
2.122
2.108
2.098
2.019
2.008
1.997
1.579
1.432
1.265
0.883

L )
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Current Data Parameters

NAME ZLBR243H149A
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters

Date_ 20090420
Time 12.56
INSTRUM spect
PROBHD 5 mm GNP 1H
PULPROG 79
D 48076
SOLVENT CDC13
NS 8
DS 0
SWH 8012.820
FIDRES 0.166670
AQ 2.9999924
RG 256
DW 62.400
DE 4.50
TE 300.0
D1 3.00000000
============ CHANNEL f1
NUC1 1H
P4 9.50
PL1 0.00
SF01 500. 1325006

Hz
Hz
sec

usec
usec

usec
dB
MHz

F2 - Processing parameters

SI 65536
SF 500.1300143
WDW EM
SSB 0
LB 0.30
GB 0
PC 1.00

1D NMR plot parameters

CX 20.00
FiP 8.000
F1 4001.04
F2pP 0.000
F2 0.00
PPMCM 0.40000
HZCM 200.05200

MHz

Hz

cm
ppm

Hz

ppm

Hz
ppm/cm
Hz/cm



ppm
1.96618

1.95847
— 1.95699

%

4.97919
4.83233
4.82876
3.59457
3.58478
3.57835
3.57533
3.56788
3.56483
3.55813
3.55093
2.88639
2.88508
2.87760
2.83654
2.82902
2.54821
2.54024
2.53179
2.23298
2.22099
2.21424
2.20323
1.95021
1.93587
1.92868
1.91993
1.59385
1.56471
1.22985
1.07466
0.98431
0.97994
0.96145
0.95269
0.94758
0.94325
0.83378

- 2.52410
- —-0.00010

v
)
Y
%

o
X

Integral
1.9727
1.0000
0.9703
0.7800
1.0028
1.0060
9.4508

Current Data Parameters

NAME ZL7R279H085A
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters

Date_ 20100128

Time 23.54
INSTRUM spect
PROBHD 5 mm GNP 1H
PULPROG pds|

D 48076
SOLVENT Aceton

NS 8

DS 0

SWH B012.820 Hz
FIDRES 0.166670 Hz
AQ 2.9989924 sec
RG 256

DW 62.400 usec
DE 4.50 usec
TE 300.0 K

D1 3.00000000 sec
============ CHANNEL f1 ========
NUC1 1H

P1 9.00 usec
PL1 0.00 dB
SFO1 500. 1325006 MHz

F2 - Processing parameters

SI 65536

SF 500.4300124 MHz
WDW EM
S5B 0

LB 0.30 Hz
GB 0

PC 1.00

1D NMR plot parameters

CX 20.00 cm

EAP 5.269 ppm

F1 2635.29 Hz

FeP -0.191 ppm

F2 -95.54 Hz
PPMCM 0.27301 ppm/cm
HZCM 136.54134 Hz/cm



ppm
77.247
76.893
76.739
=—===0K4 036
31.743
30.226

——58.764
——48.326

OH

Current Data Parameters

NAME ZL7R279C095A
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters

Date_ 20100128
Time 23.21
INSTRUM spect
PROBHD 5 mm QNP 4H
PULPROG zgdc
i 75184
SOLVENT cocl13
NS 2048
DS 0
SWH 37593.984
FIDRES 0.500026
AG 0.9999972
RG 8132
DW 13.300
DE 7.50
TE 300.0
D1 0.10000000
d11 0.03000000
============ CHANNEL f1
NUC1 13C
P1 4.60
PL1 0.00
SFO1 125.7690572
============ CHANNEL f2
CPDPRG2 waltz1b
NUC2 1H
PCPD2 90.00
pL2 120.00
PL12 18.00
SFo2 500. 1320005

usec
dB
dB
MHz

F2 - Processing parameters

SI 32768
SF 125.7577929
WDW EM
SSB 0
LB 1.00
GB 0
PC 1.40

1D NMR plot parameters

CX 20.00
Fip 215.000
F1 27037.93
F2pP -5.000
F2 -628.79
PPMCM 11.00000
HZCM 1383.33569

MHz

Hz

cm
ppm

Hz

ppm

Hz
ppm/cm
Hz/cm
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Current Data Parameters

NAME ZL7R282H077A
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters

Date_ 20100129
Time 0.08
INSTRUM spect
PROBHD 5 mm GNP 1H
PULPROG 29
0 48076
SOLVENT Aceton
NS 8
DS 0
SWH 8012.820
FIDRES 0.166670
AQ 2.9999924
RG 128
DW 62.400
DE 4.50
TE 300.0
D1 3.00000000
============ CHANNEL f1
NUC1 1H
P1 9.00
PL1 0.00
SFO01 500 . 1325006

Hz
Hz
sec

usec
usec
K
Sec

usec
dB
MHz

F2 - Processing parameters

SI 655536
SF 500.1300169
WDW EM
SSB 0
LB 0.30
GB 0
PC 1.00

1D NMR plot parameters

CX 20.00
F1P §.000
F1 4501.17
Fep 0.000
F2 0.00
PPMCM 0.45000
HZCM 225.05850

MHz

Hz

ppm

Hz

ppm

Hz
ppm/cm
Hz/cm



Current Data Parameters

TAUAOTO A 1D T MDA ODONINDNDOONUNOI —NDOYT DDT N UNWODD D NM NAME ZL7R241H110A
DR g e R AR sl e RS oo S N oMo b o SE o EXPNO 1
E COOMUNRNMNODMNMENODODIND O TODODIITAUNDITAUSODDNNIDIDAUSO OO PROCNO 1
B BRRRRRRNCDO 000D OBNRNBNOOODIITITINONMNMNON000 0SS
MO OMMOMOMMOMMMAUNUNANUNUNAUMNS— oo =000 0O0 O
F2 - Acgquisition Parameters
_ _ _ _ _ Date_ 20100129
Time 0.01
| INSTRUM spect
PROBHD 5 mm GNP 1H
PULPROG zg
0 48076
SOLVENT Aceton
NS 8
DS 0
SWH B012.820 Hz
FIDRES 0.166670 Hz
AQ 2.993939924 sec
RG 128
DW 62.400 usec
0 DE 4.50 usec
TE 300.0 K
oH D1 3.00000000 sec
============ [HANNEL f1 ========
NUC1 iH
P1 9.00 usec
PL1 0.00 dB
SFO1 500.1325006 MHz
F2 - Processing parameters
SI 65536
SF 500.1300109 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
1D NMR plot parameters
| CX 20.00 cm
= F1P 5.269 ppm
Fi 2635.29 Hz
Fep -0.191 ppm
Fe -95.54 Hz
_ Te) alo <||lm]| o] (o] )m ~
i 25 GRS 2 iy 135, 34 g
2 o oo | |@] () |m o Te] :
S o o|— <||o||=]| |a] | = ™

.|

L T T T T 1T LI T T T T
I |

1
ppm 5 4 3 2 1 0
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Current Data Parameters

NAME Z1.7R241C110A
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters

Date_ 20100128
Time 17 .56
INSTRUM spect
PROBHD 5 mm GNP 1H
PULPROG zgdc
0 75184
SOLVENT CDC13
NS 439
DS 0
SKH 37593.984
FIDRES 0.500026
AQ 0.99399972
RG B192
DW 13.300
DE 7.50
TE 300.0
D1 0.10000000
di1 0.03000000
============ [CHANNEL f1
NUC1 13C
P1 4.60
PL1 0.00
SFO1 125.7680572
============ CHANNEL f2
CPDPRG2 waltz16
NuC2 1H
PCPD2 90.00
PL2 120.00
PL12 19.00
SF02 500. 1320005

usec
dB
dB
MHz

F2 - Processing parameters

SI 32768
SF 125.7577928
WOW EM
SSB 0
LB 1.00
GB 0
PC 1.40

1D NMR plot parameters

CX 20.00
F1P 215.000
F1 27037.93
Fep -5.000
F2 -628.79
PPMCM 11.00000
HZCM 1383.33569

MHz

cm
ppm

Hz

ppm

Hz
ppm/cm
Hz/cm
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Current Data Parameters

NAME ZLBR244H139A
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters

Date_ 20090416
Time 0.36
INSTRUM spect
PROBHD 5 mm GNP 1H
PULPROG zg
0 48076
SOLVENT CDC13
NS B
DS 0
SWH B012.820
FIDRES 0. 166670
AQ 2.9999924
RG 256
DW 62.400
DE 4.50
TE 300.0
D1 3.00000000
============ CHANNEL f1
NUC1 1H
P1 9.50
PL1 0.00
SF01 500. 1325006

usec
dB
MHz

F2 - Processing parameters

SI 65536
SF 500.1300114
WDW EM
SSB 0
LB 0.30
GB 0
PC 1.00

1D NMR plot parameters

CX 20.00
F1P 8.000
F1 4001.04
F2P 0.000
Fe 0.00
PPMCM 0.40000
HZCM 200.05200

MHz

Hz

cm

ppm

Hz

ppm

Hz
ppm/cm
Hz/cm
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Current Data Parameters

NAME ZL6R171H13BA
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters

Date_ 20090416
Time 13.11
INSTRUM spect
PROBHD 5 mm GNP 1H
PULPROG z9
D 48076
SOLVENT CDC13
NS 8
DS 0
SWH B8012.820
FIDRES 0.166670
AQ 2.9999924
RG 256
DW 62.400
DE 4.50
TE 300.0
D1 3.00000000
============ CHANNEL f1
NUC1 1H
P1 9.50
PL1 0.00
SFO1 500. 1325006

Hz
Hz
sec

usec
usec

usec
dB
MHz

F2 - Processing parameters

SI 65536
SF 500.1300112
WOW EM
SSB 0
LB 0.30
GB 0
PC 1.00

1D NMR plot parameters

CX 20.00
F1P 8.000
K 4001.04
FapP 0.000
F2 0.00
PPMCM 0.40000
HZCM 200.05200

MHz

Hz

ppm

Hz

ppm

Hz
ppm/cm
Hz/cm
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Current Data Parameters

NAME ZLB6R247H144A
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters

Dmﬁml 20090415
Time 22.59
INSTRUM spect
PROBHD 5 mm GNP 1H
PULPROG zg
0 48076
SOLVENT cDC13
NS 8
DS 0
SWH 8012.820
FIDRES 0.166670
AQ 2.9999924
RG 512
DW 62.400
DE 4.50
TE 300.0
D1 3.00000000
============ CHANNEL f1
NUC1 1H
P1 9.50
PL1 0.00
SFO1 500 . 1325006

usec
dB
MHz

F2 - Processing parameters

SI 65536
SF 500.14300116
WOW EM
SSB 0
LB 0.30
GB 0
PC 1.00

1D NMR plot parameters

CX 20.00
AP 8.000
Fi 4001.04
FepP 0.000
F2 0.00
PPMCM 0.40000
HZCM 200.05200

MHz

Hz

cm

ppm

Hz

ppm

Hz
ppm/cm
Hz/cm



Current Data Parameters

NAME ZL6R24BH145A
EXPNO 1
0T oo NOODMWUOMTDMOWOAUIAUMNNSSOITAULDUNIDOUM PROCNO 1
e O WO~ @O S ODMAU A" OV —"O0ODNDODNONDITITUNMOUUDLOITOONND
a Ao OCRRNANNRRSSTMMOIDDINANIDDDOTT VYT ITA
o ~ N~ I~ O D M @ @MMMOMM®OM AU QU QA o o o o=~ N F2 - Acquisition Parameters
Date_ 20090416
Time 13.16
INSTRUM spect
PROBHD 5 mm GNP 1H
PULPROG 29
D 4B076
SOLVENT CDC13
NS 8
DS 0
SWH 8012.820 Hz
FIDRES 0.166670 Hz
AQ 2.9999924 sec
RG 256
DW 62.400 usec
DE 4.50 usec
TE 300.0 K
QQ\/ D1 3.00000000 sec
OH ============ CHANNEL f1 ========
NUC1 1H
P1 9.50 usec
PL1 0.00 dB
SFO1 500.1325006 MHz
F2 - Processing parameters
SI 65536
SF 500.1300116 MHz
WOW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
1D NMR plot parameters
Lﬁ ﬁf \& C C CX 20.00 cm
A ~ ~ F1P 8.000 ppm
Fi 4001.04 Hz
FapP 0.000 ppm
F2 0.00 Hz
— VAN VER ]
s 8 g 2352288 e = 1
g S S o |=|=|2|®|N] =
S lqV] ~ o| l[m|au|<|o|aufcu

_____________________________q________q____________._w_____._H_______.__._____.__

ppm 7 6 5 4 3 2 1



7.391
7.387
7.383
7.373
7.371
7.367
7.361
7.356
7.346
7.343
¥.331
7.295
7.291
7.280
7.266
7. 261
3.661
3.655
3.649
3.643
3.637
3.631
3« 0Ll
3.001
2.764
2.753
2.442
2.428
2.414
2.400
1.792
1.776
1.762
1.747
1.677
1.664
1.661
1.652
L. 6561
1.648
1.643
1.638
1.635
1.558
0.006

2

1.\,

ﬂ/\/\o;

NAME
EXPNO
PROCNO

0.001

Date_
Time
INSTRUM
PROBHD
PULPROG

Current Data Parameters

ZL7R192H079A
1
1

20091112
1.46

spect

5 mm PABBI 1H/
zg

59998
CDC13

8

0
10000.0C0
0.166672
2.9999499
256

50.000
7.50

295.6
1.00000000

5.35
0.00
499.8729992

32768
499.8700172
EM

0

0.30

0

1.00

F2 - Acquisition Parameter

us
dE
ME

F2 - Processing parameters

ME

Hz
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Mt Mmoo MM N OONOONNN AN WOWHENAHOOLN<HEMAN ™M Current Data Parameters
O <t Mmoo NN ~ovLVvwLvwLowudHoOoo Tttt MMM MmMoocor~->~M~WYVO NAME ZL7R318H169A
. . . . . . P . . . P EXPNC 1
I e MMM MMM N NNNNNNNNNAN A A PROCNO 1
F2 - Acquisition Parameter
Date_ 20100107
Time 21.46
INSTRUM spect
PROBHD 5 mm PABBI 1H/
PULPROG zg
TD 59998
SOLVENT cDpcl3
NS 8
DS 0
SWH 10000.000 Hz
FIDRES 0.166672 Hz
AQ 2.9999499 se
RG 45.3
DwW 50.000 us
DE 7.50 us
TE 295.0 K
D1 1.00000CC0 se
TDO 1
—======= CHANNEL fl ======
NUC1 1H
Pl .35 us
PL1 0.00 4
SFO1 499.8729992 MH
D F2 - Processing parameters
ST 32768
OH SF 499.8700157 MH
WDW EM
SSB 0
LB 0.30 Hz
O— GB 0
PC 1.00

L F X ]

AR N N AL N N R RS A I RS R I I T B I TR R
95 90 85 80 75 7.0 65 60 55 50 45 40 35 30 25 20 15 1.0 ppm

[ I

3.2421
2.0437
0.0972
1.0000
0.9766
1.0602
1.8231
2.1334



ppm

ov

138. 11

133.33
-129.49
—128.90

128.58

128.37
127 .48

127 .26
—126.80

126.29

17.25
77.00

76.75

69.11
68.87

68.49

35..18

34.07
31.63
31.45

27.72

26.76

S
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Current Data Parameters

NAME ZL7R31BC169A
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters

Date_ 20100108
Time 22.41
INSTRUM spect
PROBHD 5 mm GNP 1H
PULPROG zgdc
D 75184
SOLVENT CDC13
NS 1862
DS 0
SWH 37593.984
FIDRES 0.500026
AQ 0.9999972
RG 8192
DW 13.300
DE 7.50
TE 300.0
D1 0.10000000
di1 0.03000000
============ CHANNEL f1
NUC1 13C
P1 4.60
PL1 0.00
SFO1 125.7690572
============ [CHANNEL f2
CPDPRG2 waltz1b
Nuc2 1H
pPCcPD2 390.00
pL2 120.00
pPL12 19.00
SF02 500. 1320005

usec
dB
dB
MHz

F2 - Processing parameters

51 32768
SF 125.7577941
WOW EM
5SB 0
LB 1.00
GB 0
PC 1.40

1D NMR plot parameters

CX 20.00
FiP 215.000
Fi 27037.83
Fap -5.000
F2 -628.79
PPMCM 11.00000
HZCM 1383.33582

MHz

Hz

cm

ppm

Hz

ppm

Hz
ppm/cm
Hz/cm



Current Data Parameters

NAME ZL7R317H1B9A
EXPNO 1
DT DT DL OMNMO N OCOOM =S DAUODMNMOYT S ONUN—SRNODOINTDIDY SNOODDONOM O PROCND 1
EODLY T TOOMIWO ST MM DT OONDDONDITMAO0MAU—-OOWNOODOOWMIOMNIDITNUNNUSSO OO
amMmmOmOmmmmMmMmau o OO O DMWY ITONOCOOSOONNIMMOMONNNNNNNOGOOOOOB S0
a . e B B AR AL L e T T T . S
NSNS IS SIS NSNS S S TTTTTOOOOOMOMAUNUNAUUUNQNS — ==t OO F2 - Acquisition Parameters

Date_ 20100121
Time 21.48
INSTRUM spect

PROBHD 5 mm GNP 1H

_/—5.704

Y

X

PULPROG g
D 4B076
SOLVENT CDC13
NS 8
DS 0
SWH 8012.820 Hz
FIDRES 0.166670 Hz
AQ 2.9999924 sec
RG 256
DW 62.400 usec
DE 4.50 usec
& TE 300.0 K
nuTé D1 3.00000000 sec
- _ CHANNEL f1
P ——————— A ]
*H S NUC1 1H
P1 9.00 usec
PL1 0.00 dB
SF01 500.1325006 MHz
F2 - Processing parameters
SI 65536
SF 500.1300124 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
1D NMR plot parameters
C _ E cX 20.00 cn
. L i b : F1p 8.000 ppm
F1 4001.04 Hz
FapP 0.000 ppm
Fe 0.00 Hz
— qV] ~ (o)) ol (i <~ <t
s Sl g gl 12 |2 32 iy =
@ ~ w (=] =} [o)] ~ ~t| <t .
5 -t ~ (qV] ~t o ~ ~|m
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Current Data Parameters

NAME ZL7R317C1B39A
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters

Date_ 20100121
Time 22.09
INSTRUM spect
PROBHD 5 mm GNP 1H
PULPROG zgdc
D 75184
SOLVENT CBD6
NS 1024
DS 0
SWH 37593.984
FIDRES 0.500026
AQ 0.9999972
RG B192
DW 13.300
DE 7.50
TE 300.0
D1 0.10000000
dii 0.03000000
============ CHANNEL f1
NUC1 13C
P1 4.60
PL1 0.00
SFO1 125.76890572
============ CHANNEL f2
CPDPRG2 waltz1b
NuCc2 1H
PCPD2 80.00
PL2 120.00
PL12 19.00
SF02 500.1320005

usec
dB
dB
MHz

F2 - Processing parameters

SI 32768
SF 125.7577918
WOW EM
5SB 0
LB 1.00
GB 0
PC 1.40

1D NMR plot parameters

CX 20.00
F1P 215.000
F1 27037.93
FepP -5.000
F2 -628.79
PPMCM 11.00000
HZCM 1383.33569

MHz

Hz

cm
ppm

ppm

Hz
ppm/cm
Hz/cm



Current Data Parameters

NAME ZL.7R348H249A
- EXPNO 1
N YT O < <t O < NDM-U 0D ITONOITUDTONUNDNDTOSTNU®DD WD PROCNO 1
= MmOmMUu U NNOLWDWon ST OUMOAUOUNDO0OD0ONTONDITOITMONSOO
= [o) 1) e I ) IS S S SRR SRS S QY] WCOOWOONNDIONYTIIITNNNNDOGO®OOO®OO
= NN NN NN N NS M mm Mmool ikl sl oib T i F2 - Acquisition Parameters
Date_ 20100430
Time 16.30
INSTRUM spect
PROBHD 5 mm GNP 1H
PULPROG |
D 48076
SOLVENT CDC13
NS 8
DS 0
SWH 8012.820 Hz
FIDRES 0.166670 Hz
AQ 2.9999924 sec
o RG 128
oH DW 62.400 usec
DE 4.50 usec
TE 300.0 K
| D1 3.00000000 sec
°
============ CHANNEL f1 ========
NUC1 1H
P1 9.00 usec
PL1 0.00 dB
SFO1 500.1325006 MHz
F2 - Processing parameters
SI 65536
SF 500.1300181 MHz
WOW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
1D NMR plot parameters
k ﬁﬁ‘ CX 20.00 cm
e F1P 10.000 ppm
F1 5001.30 Hz
F2P 0.000 ppm
F2 0.00 Hz
- M M % MW%% Mﬂ% PPMCM 0.50000 ppm/cm
& ~ To] < o< |0D|wn o (om HzZCM 250.06500 Hz/cm
2 (o)) (o)) o Sle|o|o o|a|m
5 ~t 1 [qV} ~t ||| —|lo|m
?______________________dg_________________________________________________________]qq_____________
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ppm

—197.62

—145.00

—136.37

__—128.53

=———=126.04
125.29

7425
77.00

76.75

—— 59.86
—=— bb.. 17

= 34,28
— 27.74
26.61

Current Data Parameters

NAME ZL.7R348BC249A
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters

Date_ 20100430
Time 16.58
INSTRUM spect
PROBHD 5 mm GNP 1H
PULPROG zgdc
0 75184
SOLVENT C6D6
NS 1318
DS 0
SWH 37593.984
FIDRES 0.500026
AQ 0.9999972
RG 4096
DW 13.300
DE 7.50
TE 300.0
D1 0.10000000
di1 0.03000000
============ CHANNEL f1
NUC1 13C
P1 4.60
PL1 0.00
SFO1 125.7690572
============ CHANNEL f2
CPDPRG2 waltz16
Nuc2 1H
PCPD2 90.00
PL2 120.00
PL12 19.00
SF02 500. 1320005

F2 - Processing parameters

ST 32768
SF 125.7577918
WDW EM
SSB 0
LB 1.00
GB 0
PC 1.40

1D NMR plot parameters

cX 20.00
FiP 220.000
F1 27666.71
FapP 0.000
F2 0.00
PPMCM 11.00000
HZCM 1383.33569

MHz

Hz



ppm
7.281
7.261
7.243
7.048
6.939
6.935

/

932
809
789
786
771

764
757
6.740

6
6
6
6
6

NVé

—B

6

4.011
3.808
3.798
3.789
3.782
3.768
3.750

m M <+ < 0 O
N Mmoo
0w wwo dD
mmMmmmaodod

764

2

1.727
714
686

2.754
1
=

2.:318

1.626
1.614
1.603
1.593
1.589
1.580
1.576
1.567

AN SRR

1.563
1.543
1.525
0.020
—0.005

Mg o0
v
Z
~—
Mg 0
—_ M~ oy AUJ [ < |
® < | Mmoo ol |~ [qV] |
o @~ o m|m o |¥ < @ |0
g B s x1& B e
= o<t 3AJ2 ~i| |~ ~t ~—i|cu
__________—____~__.<__N‘____~___‘_‘ﬂﬂ___—________________________‘_\_a_____a_d_—____
ppm 7 6 B 4 3 2 1

Current Data Parameters

NAME ZL7R320H175A
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters

Date_ 20100201
Time 19.18
INSTRUM spect
PROBHD 5 mm GNP 1H
PULPROG z9
D 4B076
SOLVENT CDC13
NS 20
DS 0
SWH B8012.820
FIDRES 0.166670
AQ 2.9999324
RG 512
DW 62.400
DE 4.50
TE 300.0
D1 3.00000000
============ CHANNEL f1
NUC1 1H
P1 9.00
PL1 0.00
SFO1 500. 1325006

usec
dB
MHz

F2 - Processing parameters

SI 65536
SF 500.1300433
WDW EM
SSB 0
LB 0.30
GB 0
PC 1.00

1D NMR plot parameters

CX 20.00
F1P 8.000
F1 4001.04
FepP 0.000
F2 0.00
PPMCM 0.40000
HZCM 200.05200

MHz

cm
ppm

Hz

ppm

Hz
ppm/cm
Hz/cm



ppm

Mg ©

or

143.93
==——143.b2

T T~—111.37

77 .26
77.00
76.78

— B2.70

55.82
~—— B5.75

54.47

— 32.06
——— £28.00

Current Data Parameters

NAME ZL7R320C175A
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters

Date_ 20100201
Time 22.22
INSTRUM spect
PROBHD 5 mm GNP 1H
PULPROG zgdc
1D 75184
SOLVENT C6D6
NS 6269
DS 0
SWH 37593.984
FIDRES 0.500026
AQ 0.9999972
RG 8192
DW 13.300
DE 7.50
TE 300.0
D1 0.10000000
di1 0.03000000
============ CHANNEL f1
NUC1 13C
P1 4.60
PL1 0.00
SFO1 125.7680572
============ CHANNEL f2
CPDPRG2 waltz16
Nuc2 1H
PCPD2 90.00
PL2 120.00
PL12 18.00
SF02 500. 1320005

usec
dB
dB
MHz

F2 - Processing parameters

SI 32768
SF 125.7577906
WDW EM
SSB 0
LB 1.00
GB 0
PC 1.40

1D NMR plot parameters

CX 20.00
FiP 1B80.000
F1 22636.40
F2pP 0.000
F2 0.00
PPMCM 9.00000
HZCM 1131.82007

MHz

Hz

cm

ppm
Hz

ppm

ppm/cm
Hz/cm



ppm

7.290
7.269
7.266
7.260
7.236
7.:252
7.244

B

-

7.181
7.159
7.144
7.096
7.086
7.080
7.068

“

\

Mg

4.025
4.012
3.649
3.641
3.636
3.629
3.623
3.621
3.617
2.987
2.976

TR TSN

oH)

Integral

2.0819
2.0108

2.0493

2.744
2.733
2.406
2.392
2.377
2.338
2.328

1.0000
1.0009

~

1.1205
3.3492

1.774
1.758
1.730
1.667
1.655
1.641

\

1.9352
2.5034

1.629
1.626
1.202

__—0.000

—1.214
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Current Data Parameters

NAME ZL7R319H185A2
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters

Date_ 20100201
Time 19.08
INSTRUM spect
PROBHD 5 mm GNP 1H
PULPROG 79
D 48076
SOLVENT CDC13
NS 4
DS 0
SWH 8012.820
FIDRES 0.166670
AQ 2.9993924
RG 128
DW 62.400
DE 4.50
TE 300.0
D1 3.00000000
============ CHANNEL f1
NUC1 1H
P1 9.00
PL1 0.00
SFO1 500. 1325006

usec
dB
MHz

F2 - Processing parameters

SI 65536
SF 500.1300133
WOW EM
SSB 0
LB 0.30
GB 0
PC 1.00

1D NMR plot parameters

CX 20.00
F1P 9.000
F1 4501 .17
Fep 0.000
F2 0.00
PPMCM 0.45000
HZCM 225.05850

MHz

Hz

cm
ppm

Hz

ppm

Hz
ppm/cm
Hz/cm
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Current Data Parameters

NAME ZL7R319C18B5A
EXPNO i
PROCNO i

F2 - Acquisition Parameters

Date_ 20100201
Time 20.48
INSTRUM spect
PROBHD 5 mm GNP 1H
PULPROG zgdc
TD 75184
SOLVENT C6D6
NS 2048
DS 0
SWH 37593.984
FIDRES 0.500026
AQ 0.9939972
RG 8192
DW 13.300
DE 7.50
TE 300.0
D1 0.10000000
d11 0.03000000
============ CHANNEL f1
NUC1 13C
P1 4.60
PL1 0.00
SFO1 125.7680572
============ CHANNEL f2
CPDPRG2 waltz16
Nuc2 1H
PCPD2 90.00
PL2 120.00
PL12 19.00
SFo2 500. 1320005

usec
dB
dB
MHz

F2 - Processing parameters

SI 32768
SF 125.7577328
WDW EM
SSB 0
LB 1.00
GB 0
PC 1.40

1D NMR plot parameters

CX 20.00
F1P 238.970
F1i 30052.33
F2P -59.970
F2 -7541.65
PPMCM 14.94698
HZCM 1879.69897

MHz

cm
ppm

ppm

Hz
ppm/cm
Hz/cm



ppm
7.309
7.303
7.299
7.290
7.285
7.279
7.260
6.896
6.890
6.885
6.876
6.872
6.866

N

OMze

oH

4.014
4.012
3.998
3.984
3.946
3.934
3.930
<3.918
&3 801

Integral

1.7530

1.0000
1.0081
2.9818
2.0600

3.914

S

3.634
3.624
3.607
2.325
2.318
2.309
2.301
2.285
2.099
2.093
2.084
2.059

1.983
1.973
1.966
1.956
1.859
1,857
1.578

\

1.0252
1.0461
1.8185
1.0272
0.7748

__—0.006
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SN

no—

Current Data Parameters

NAME ZL7R322H192A2
EXPNO 1
PROCNO 1

F2 - Acguisition Parameters

Date_ 20100430
Time 20.05
INSTRUM spect
PROBHD 5 mm GNP 1H
PULPROG bds|
0 48076
SOLVENT CDC13
NS 8
DS 0
SWH 8012.820
FIDRES 0.166670
AQ 2.9939924
RG 256
DW 62.400
DE 4.50
TE 300.0
D1 3.00000000
============ CHANNEL f1
NUC1 1H
P1 9.00
PL1 0.00
SF01 500. 1325006

usec
dB
MHz

F2 - Processing parameters

SI 65536
SF 500.1300131
WDW EM
SSB 0
LB 0.30
GB 0
PC 1.00

1D NMR plot parameters

CX 20.00
F1P 8.000
F4 4001.04
FapP 0.000
F2 0.00
PPMCM 0.40000
HZCM 200.05200

MHz

Hz

cm
ppm

Hz

ppm

Hz
ppm/cm
Hz/cm



ppm

oH

—158.64

—136.16

—126.47

=113 .65

— 87.01

7728
77 .00

76.74
=—— 69,08

68.31

———— 55 .26

——— 33.87

— £6.10

Current Data Parameters

NAME ZL7R322C192A2
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters

Date_ 20100430
Time 20.13
INSTRUM spect
PROBHD 5 mm GNP 1H
PULPROG zgdc
TD 75184
SOLVENT C6D6
NS 1508
DS 0
SWH 37593.984
FIDRES 0.500026
AQ 0.8999972
RG 8192
DW 13.300
DE 7.50
TE 300.0
D1 0.10000000
di1 0.03000000
============ CHANNEL f1
NUC1 13C
P1 4.60
PL1 0.00
SFO1 125.7690572
============ CHANNEL f2
CPDPRG2 waltz16
NuC2 1H
PCPD2 90.00
PL2 120.00
PL12 19.00
SF02 500.1320005

usec
dB
dB
MHz

F2 - Processing parameters

SI 32768
SF 125.7577918
WOW EM
SSB 0
LB 1.00
GB 0
PC 1.40

1D NMR plot parameters

cX 20.00
FiP 215.000
F1 27037.93
F2P -5.000
F2 -628.79
PPMCM 11.00000
HZCM 1383.33569

MHz

Hz

cm
ppm

Hz

ppm

Hz
ppm/cm
Hz/cm
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Current Data Parameters

NAME ZL4R20H220A
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters

Date_ 20080727
Time 16.35
INSTRUM spect
PROBHD 5 mm GNP 1H
PULPROG pds}
1D 4B076
SOLVENT CDC13
NS 8
DS 0
SWH 8012.820
FIDRES 0.166670
AQ 2.99939924
RG 64
DW 62.400
DE 4.50
TE 300.0
D1 3.00000000
============ CHANNEL f1
NUC1 iH
P1 9.50
PL1 0.00
SF01 500. 1325006

usec
aB
MHz

F2 - Processing parameters

SI 65536
SF 500.1300086
WDW EM
SSB 0
LB 0.30
GB 0
PC 1.00

1D NMR plot parameters

CX 20.00
FiP 8.000
F1 4001.04
Fap 0.000
F2 0.00
PPMCM 0.40000
HZCM 200.05200

MHz

Hz

cm
ppm

Hz
ppm

Hz
ppm/cm
Hz/cm





