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General. All reactions were run in flame-dried glassware under Argon atmosphere.
THF and ether were distilled from sodium and benzophenone. CH,Cl, was distilled
from CaH,. Zn dust was activated by rinsing with dilute HCI' and flame-dried under
vacuum prior to use. ZnBr, was flamed-dried under vacuum. (—)-(NMI),ZrCl,> was
prepared as reported in the literature. Amano PS lipase from Pseudomonas Cepacia
was purchased from Aldrich and used as received. Reactions were monitored by TLC
and GC analysis of reaction aliquots. GC analysis was performed on an HP6890 Gas
Chromatograph using an HP-5 capillary column (30 m X 0.32 mm, 0.5 uM film)
packed with SE-30 on Chromosorb W. Column chromatography was carried out on
230-400 mesh silica gel. 'H and “C NMR spectra were recorded on a
Varian-Inova-300 spectrometer. LRMS and HRMS were obtained on Hewlett Packed
5995 GC-MS and Finnigan MATL95 mass spectrometers, respectively. Optical

rotations were performed on an Autopol III automatic polarimeter.
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Representative Procedure for Alkyne Haloboration, Pd-Catalyzed Allyl-Alkenyl
Coupling, and lodinolysis.  Conversion of  3-Methyl-1-butyne to
(1E)-1-lodo-2-isopropyl-5-methyl-1, 4-hexadiene (4).

i) YVZnBr, 1 mol % Pd(PPh3),Cl,,
>{ BBrs N THF, 23 °C, 2 h
CH,Cl,, -78t023°C, 1 h Br = A
|

BB, i) 15, NaOAc, THF/ H,O, 23 C, 1h,

77% from j-pr—=
3 0 i-Pr 4

To a stirred solution of BBr3 (10.0 mL, 10.0 mmol, 1 M in CH,Cl,) in CH,Cl, (20 mL)
was added 3-methyl-1-butyne (0.82 g, 12.0 mmol, dissolved in 20 mL CH,Cl,) at —78
C. The resultant solution was stirred at —78 ‘C for 30 min, at 23 ‘C for another 30
min, and cooled to —78 °C again. After adding 2 mL of dry THF and Pd(PPh;),Cl,
(0.07 g, 0.1 mmol) to the above solution, the resultant mixture was warmed to 23 C,
and 3-methyl-2-butenylzinc bromide (12.0 mmol, generated by treating
1-bromo-3-methyl-2-butene (1.79 g, 1.4 mL, 12.0 mmol) with Zn dust (1.56 g, 24.0
mmol) in THF (30 mL))> was added. After stirring the mixture for 2 h at 23 C, a
solution of of I, (5.08 g, 20.0 mmol) in THF (10 mL) and NaOAc (1.23 g, 15.0 mmol)
in HyO (5 mL) were added successively at 0 ‘C. The reaction mixture was stirred at
23 °C for 1 h, treated with sodium thiosulfate (15 mL, 25% solution in water) to
decompose the residual I, and extracted with ether. The combined organic layer was
washed with brine, dried, concentrated under vacuum, and purified by column
chromatography (silica gel, hexanes) to give (1E)-1-iodo-2-isopropyl-5-methyl-1,
4-hexadiene (4) as colorless oil. Yield: 2.0 g (77%). The 1E geometry was established

by nOe measurement. Its isomeric purity was > 98% by °C NMR.

H W 2.2% nOe

= X H

I
'"H NMR (300 MHz, CDCl3) & 1.04 (d, J = 6.9 Hz, 6 H), 1.71 (s, 6 H), 2.45-2.5 (m, 1
H), 2.96 (d, J = 6.9, 2 H), 5.03 (t, J = 1.5 Hz, 1 H), 5.95 (s, 1 H); *C NMR (75 MHz,
CDCly) § 18.13, 21.58, 25.63, 35.49, 35.77, 74.34, 120.69, 132.91, 156.47. MS (CI):
263 (7), 209 (57), 137(100), 95 (18), 69 (34); HRMS caled for CioH7I [M]":
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264.0375. Found 264.0378.

(2R)-4-tert-Butyldiphenylsilyloxy-2-methyl-1-butanol (2).

i) (-)-ZACA i) O,, 010 23 ‘C, 6 h

iii) Lipase-cat. acetylation OTBDPS
Xy ~_-OTBDPS iii) Lip y Ho/\r\/
52%

2 (98% ee)

To 100 mg (0.15 mmol) of (—)-(NMI),ZrCl, in CH,Cl, (15 mL) was added MesAl (4.5
mL, 45 mmol, neat(Caution: Highly pyrophoric! )) at 23 ‘C. To the resultant orange
mixture was added via cannula 4.65 g (15 mmol) of
4-tert-butyldiphenylsilyloxy-1-butene in CH,Cl, (15 mL). The resultant solution was
cooled to =78 C and 0.13 mL (7.5 mmol) H,O was carefully added to the mixture.
Then, the system was warmed to 23 °C. After stirring for 5 h, the reaction mixture
was treated with a vigorous steam of O, bubbled through a needle for 1 h at 0 'C, and
stirred further for 5 h at 23 °C under O,. The reaction mixture was quenched with 2 N
NaOH, extracted with CH,Cl,. The organic phase was washed with water, dried,
concentrated and purified by column chromatography (silica gel, 90/10
hexanes—EtOAc) to give the title compound mixed with its S isomer as colorless oil.
Yield: 4.2 g (82%), 72% ee by Mosher ester analysis.

To 2.4 g (7 mmol) of the crude product of 72% ee obtained above in CH,Cl, (20 mL)
were added 0.21g of Amano PS lipase (30 mg/ mmol substrate) and 3.5 mL (35 mmol)
of vinyl acetate. After stirring for 24 h at 23 °C, at which time 35% of the substrate
was acetylated, the reaction mixture was filtered, concentrated and purified by column
chromatography (silica gel, 97/ 3 hexanes—EtOAc) to afford the desired compound 2
as colorless oil. Yield: 1.51 g (63%). 98% ee by Mosher ester analysis. [a]*p: +6.9° (¢
1.0, CHCL;)*. "H NMR (300 MHz, CDCl3) & 0.92 (d, J = 6.9 Hz, 3 H), 1.09 (s, 9 H),
1.5-1.55 (m, 1 H), 1.6-1.7 (m, 1 H), 1.8-1.9 (m, 1 H), 2.69 (br, s, 1 H), 3.5-3.55 (m, 2
H), 3.7-3.85 (m, 2 H), 7.4-7.5 (m, 6 H), 7.7-7.75 (m, 4 H); >*C NMR (75 MHz, CDCl5)
0 17.07, 19.05, 26.74 (3 C), 33.76, 36.66, 62.42, 68.14, 127.64 (4 C), 129.65 (2 C),
133.35 (2 C), 135.50 (4 C).
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(3R)-4-lodo-3-methyl-1-butyl tert-Butyldiphenylsilyl Ether.

Ho/\‘/\/OTBDPS I,, PPh, imidazole | OTBDPS
CH,Cl,, 23 °C, 2 h, 97% /\]/\/

2 [

To a mixture of 0.41 g (6.0 mmol) of imidazole and 1.44 g (5.5 mmol) of PPh; in
CH,Cl, (10 mL) was added 1.47 g (5.8 mmol) of I, at 0°C. After stirring for 15 min at
0 C, 1.58 g (4.6 mmol) of 2 in CH,Cl, (5 mL) was added to above solution. The
mixture was stirred for 2 h at 23 °C, then, it was quenched with water, extracted with
CH,Cl,, dried, concentrated and purified by column chromatography (silica gel, 99/1
hexanes—EtOAc) to give the title compound as colorless oil. Yield: 2.0 g (95%)

'H NMR (300MHz, CDCls) & 1.05 (d, J = 6.3 Hz, 3 H), 1.16 (s, 9 H), 1.55-1.6 (m, 1
H), 1.7-1.8 (m, 1 H), 3.2-3.35 (m, 2 H), 3.79 (t, J = 6.0 Hz, 2 H), 7.45-7.5 (m, 6 H),
7.75-7.8 (m, 4 H); °C NMR (75 MHz, CDCl3) § 18.09, 19.21, 20.71, 26.92 (3 C),
31.35,38.94, 61.51, 127.71 (4 C), 129.66 (2 C), 133.73 (2 C), 135.55 (4 C).

O-tert-Butyldiphenylsilyl-protected (3S, 5E)-3, 9-Dimethyl-6-isopropyl- 5, 8-

decadien-1-ol.

otepps ) tBULL Etz0, 100 C, 0.5 h
|/\‘/\/ i) ZnBr,, THF, -78t0 23 ‘C, 0.5 h
iii) 4, 1 mol % Pd(PPhy),,

THF, 23 C, 5 h, 87%

i
To 2.0 g (4.4 mmol) of (3R)-4-iodo-3-methyl-1-butyl tert-butyldiphenylsilyl ether in
Et,0 (10 mL) was added t-BuLi (5.3 mL, 9.1 mmol, 1.7 M in pentane) at —100 C.
After stirring for 30 min at —100 ‘C, the mixture was transferred to 1.2 g (5.3 mmol)
of ZnBr, in THF (10 mL) at —78 °C. After stirring for 15 min at —78 “C, the mixture
was slowly warmed to 23 C during 15 minutes. In another flask, 4 (0.77 g, 2.92
mmol) was dissolved in THF (10 mL) and treated consecutively with Pd(PPh3), (35
mg, 0.03 mmol) and organozinc reagent prepared as described above at 23 C. After
stirring for 5 h, the reaction was quenched with water, extracted with Et,O, washed

with brine, dried, concentrated, and purified by column chromatography (silica gel,
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90/10 hexanes—EtOAc ) to give the title compound as colorless oil. Yield: 1.18 g
(87%). The 5E geometry was established by nOe measurement. Its isomeric purity

was > 98% by °C NMR.

HD 4.9% nOe

X

'H NMR (300 MHz, CDCl3) § 0.86 (d, J = 6.6 Hz, 3 H), 1.04 (d, J = 7.5 Hz ,6 H),
1.25-1.45 (m, 2 H), 1.7-1.75 (m, 1 H), 1.73 (d, J = 5.4 Hz, 6 H), 1.8-2.0 (m, 2H),
2.2-2.25 (m, 1H), 2.72 (d, J = 6.9 Hz, 2H), 3.7-3.75 (m, 2 H), 4.95-5.05 (m, 1H), 5.16
(t, J=7.2 Hz 1 H), 7.35-7.45 (m, 6 H), 7.7-7.75 (m, 4 H); °C NMR (75 MHz, CDCl;)
5 17.93, 19.30, 19.82, 22.15, 25.83, 26.98(3 C), 34.57, 35.10, 39.54, 62.42, 121.01,
123.89, 127.67(4 C), 129.58(2 C), 130.83, 134.26(2 C), 135.67(4 C), 145.53; MS (CI):
463 (1.1), 405 (9.6), 205 (74.5), 151 (58.9), 111 (100), 109 (29.5); HRMS calcd for
Ca1Hi60Si [M]": 462.3318. Found 462.3322.

(3S, 5E)- 3, 9-Dimethyl-6-isopropyl-5, 8-decadien-1-ol (5).

TBAF NN
THF, 23 'C, 1h, 84% OH

OTBDPS

To 139 g (3.0 mmol) of O-tert-butyldiphenylsilyl-protected (3S, 5E)-3,
9-dimethyl-6-isopropyl-5, 8-decadien-1-ol in THF (5 mL) was added dropwise TBAF
(3.6 mL, 3.6 mmol, 1M in THF) at 0°C, and the resultant mixture was stirred for 1 h
at 23 "C. The reaction was quenched with water, extracted with Et,O, washed with
brine, dried, concentrated, and purified by column chromatography (silica gel, 90/10
hexanes—EtOAc) to give the title compound as colorless oil. Yield: 0.56 g (84%). The
SE geometry was established by nOe measurement. Its isomeric purity was > 98% by
PC NMR.
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'H NMR (300 MHz, CDCls) & 0.97 (d, J = 6.3 Hz, 3 H), 1.06 (d, J = 6.9 Hz ,6 H),
1.35-1.5 (m, 2 H), 1.65-1.7 (m, 1 H), 1.74 (d, J = 6.6 Hz, 6 H), 1.9-2.15 (m, 2H),
2.25-2.35 (m, 1H), 2.78 (d, J = 7.2 Hz, 2H), 3.7-3.8 (m, 2 H), 5.05-5.1 (m, 1 H), 5.22
(t, J=7.2 Hz 1 H); °C NMR (75 MHz, CDCl5) § 17.89, 19.30, 19.77, 22.09, 25.79,
28.50, 30.54, 34.57, 35.05, 39.73, 61.40, 120.72, 123.76, 130.96, 145.85; [0]"p: —7.1°
(c 1.0, CHCL).

(3S, 5E)-3, 9-Dimethyl-6-isopropyl-5, 8-decadienyl Acetate (1).

ACZO, Py
OH CH:Cly, 23°C, 12 h, 92% OAc

5 1
To a solution of 5 (0.45 g, 2.0 mmol) in CH,Cl, (5 mL) were added Ac,0O (0.41 g,
0.38 mL, 4.0 mmol) and pyridine (0.19 g, 0.20 mL, 2.4 mmol) at 23 ‘C. After stirring
for 12 h at 23 C, the reaction mixture was quenched with water, extracted with ether,
washed with sat. NaHCOs solution and brine, dried, concentrated and purified by
column chromatography (silica gel, 90/10 hexanes—EtOAc) to give the title compound
as colorless oil. Yield: 0.49 g (92%). The 5E geometry was established by nOe

measurement. Its isomeric purity was > 98% by °C NMR.

'"H NMR (300 MHz, CDCl3) & 0.90 (d, J = 6.3 Hz, 3 H), 0.98 (d, J = 6.6 Hz ,6 H),
1.35-1.4 (m, 1 H), 1.45-1.65 (m, 2 H), 1.66 (d, J = 6.6 Hz, 6 H), 1.7-2.05 (m, 2H),
2.04 (s, 3H), 2.2-2.25 (m, 1H), 2.70 (d, J = 6.9 Hz, 2H), 4.05-4.1 (m, 2 H), 4.95-5.0
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(m, 1 H), 5.13 (t, J= 7.2 Hz 1 H); >C NMR (75 MHz, CDCl;) § 17.71, 19.38, 20.93,
21.89,25.61, 28.31, 30.65, 34.40, 34.70, 35.12, 63.02, 120.28, 123.52, 130.80, 145.83,
171.11; [0]*p: —=12.3° (¢ 1.0, hexanes).

(12)-1-1odo-2-hexyl-4-methyl-1, 4-pentadiene.
i) BBr3, CH,Cl,, -78 10 23 °C, 1 h

.. Hex
i) )\/ZnBr, 1 mol % Pd(PPha),Cl,, THF, 23 C, 2 h M

Hex—— AN
i) I,, NaOAc, THF/ H,0, 23 C, 1 h, 66%

iii
The title compound was synthesized according to the Representative Procedure for
Alkyne Haloboration, Pd-Catalyzed Allyl-Alkenyl Coupling, and lodinolysis, To
a stirred solution of BBr; (1.0 mL, 1.0 mmol, 1 M in CH,Cl,) in CH,Cl, (2 mL) was
added dropwise 1-octyne (0.11 g, 0.15 mL, 1.0 mmol) at —78 °C. The resultant
solution was stirred at —78 “C for 30 min, at 23 °C for another 30 min, and cooled to
—78 C again. After adding 0.5 mL of dry THF and Pd(PPh;),Cl; (7 mg, 0.1 mmol) to
the above solution, the resultant mixture was warmed to 23 °C, and 2-methylallylzinc
bromide [1.2 mmol, generated by treating 3-bromo-2-methylpropene(0.14 g, 0.12 mL,
1.2 mmol) with Zn dust (0.16 g, 2.4 mmol) in THF (5 mL)] > was added. After
stirring the mixture for 2 h at 23 °C, a solution of of I, (0.51 g, 2.0 mmol) in THF (2
mL) and NaOAc (0.12 g, 1.5 mmol) in H,O (1 mL) were added successively at 0 C.
The reaction mixture was stirred at 23 “C for 1 h, treated with sodium thiosulfate (5
mL, 25% solution in water) to decompose the residual I, and extracted with ether.
The combined organic layer was washed with brine, dried, concentrated under
vacuum, and purified by column chromatography (silica gel, hexanes) to give the
(12)-1-10do-2-hexyl-4-methyl-1, 4-pentadiene as colorless oil. Yield: 0.195g (66%).
The 1Z geometry was established by nOe measurement. Its isomeric purity was >

98% by *C NMR.
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H
CsHi1H w 2.6% nOe
N H

1
"H NMR (300 MHz, CDCL3) § 0.87 (t, J = 7.2 Hz, 3 H), § 1.25-1.45 (m, 8 H),1.70 (s,

3 H), 2.13 (t, J = 7.2 Hz, 2 H), 2.95 (s, 2 H), 4.72(s, 1 H), 4.80(s, 1 H), 6.02 (s, 1 H);
13C NMR (75 MHz, CDCLy) § 14.15, 22.25, 22.65, 25.68, 27.81, 28.95, 31.69, 36.72,
45.54, 76.66, 112.15, 142.08, 149.62. HRMS caled for CioHyl [M]": 292.0688.
Found 292.0689.

(12)-1-lodo-2-hexyl-5-methyl-1, 4-hexadiene.

|) BBI’3, CH2C|2, -78 to 23 OC, 1h
ii)\h ZnBr, 1 mol % Pd(PPhs),Cl,, THF, 23 'C, 2 h

Hex—
i) I,, NaOAc, THF/ H,0, 23 °C, 1 h, 83% W\
|

The title compound was synthesized according to the Representative Procedure for

Alkyne Haloboration, Pd-Catalyzed Allyl-Alkenyl Coupling, and lodinolysis. To
a stirred solution of BBr; (1.0 mL, 1.0 mmol, 1 M in CH,Cl,) in CH,Cl, (2 mL) was
added dropwise 1-octyne (0.11 g, 0.15 mL, 1 mmol) at —78 “C. The resultant solution
was stirred at —78 “C for 30 min, at 23 “C for another 30 min, and cooled to —78 C
again. After adding 0.5 mL of dry THF and Pd(PPh;),Cl, (7 mg, 0.1 mmol) to the
above solution, the resultant mixture was warmed to 23 C, and
3-methyl-2-butenylzinc ~ bromide  [1.2 mmol, generated by  treating
1-bromo-3-methyl-2-butene (0.18 g, 0.14 mL, 1.2 mmol) with Zn dust (0.16 g, 2.4
mmol) in THF (5 mL)]® was added. After stirring the mixture for 2 h at 23 °C, a
solution of of I, (0.51 g, 2.0 mmol) in THF (2 mL) and NaOAc (0.12 g, 1.5 mmol) in
H,0O (1 mL) were added successively at 0 ‘C. The reaction mixture was stirred at 23
C for 1 h, treated with sodium thiosulfate (5 mL, 25% solution of water) to
decompose the residual I, and extracted with ether. The combined organic layer was
washed with brine, dried, concentrated under vacuum, and purified by column
chromatography (silica gel, hexanes) to give the (1Z)-1-iodo-2-hexyl-5-methyl-1,
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4-hexadiene as colorless oil. Yield: 0.255g (83%). The 1Z geometry was established

by nOe measurement. Its isomeric purity was > 98% by °C NMR.

CsH1q

H W 3.1% nOe
H

X

'H NMR (300 MHz, CDCl3) & 0.89 (t, J = 7.2 Hz, 3 H), § 1.25-1.45 (m, 8 H),1.71 (d,
J=1.5Hz, 6 H),2.16 (t,J= 6.3 Hz, 6 H), 2.92 (d, J = 6.9, 2 H), 5.0-5.1(m, 1 H), 5.85
(s, 1 H); >C NMR (75 MHz, CDCl5) & 14.01, 18.10, 22.49, 25.68, 27.56, 28.76, 31.52,
36.39, 37.09, 73.98, 120.05, 133.39, 151.09. HRMS calcd for Ci3Hasl [M]": 306.0844.
Found 306.0834.

Reference:

1. Shriner, R. L.; Neumann, F. W. Org. Synth. 1955, Coll. Vol. III, p73.

2. Erker, G.; Aulbach, M.; Knickmeier, M.; Wingbermuhle, D.; Kruger, C.; Nolte,
M.; Werner, S. J. Am. Chem. Soc. 1993, 115, 4590.

3. Negishi, E.; Matsushita, H.; Okukado, N. Tetrahedron Lett. 1981, 22, 2715.

4. Huang, Z.; Tan, Z.; Novak, T.; Zhu, G.; Negishi, E. Adv. Synth. Catal. 2007, 349,
539.
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€13 standard parameters, CDC13

Data Collected on: inova3db-i-inovahifreqg

archive directory: /mnty/d2/pinmrf/harwood/vhmrsys/data

Sample directory:
File: TBOPS-homoallic-0OH-C13

Pulse Sequence: s2pul

-.135.498
133.345

129.650
127 .638

HO

77.401
—76.976
76,552

/

OTBDPS

—68.141

—62.420

- o ] =
w @ o n
@ ~ =
@ m w @
m M o -

—17.067
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€13 standard parameters, CDC13

Data Collected on: inova30f-l-inovahlfreg
Archive directory: fhome/zxul/vnarsys/data
Sample directory:
Fille: apt

Pulse Sequence: apt

o '“ - w W - - u o~
ae o o = - in ©
Im b o @ = - e o~ ~ a2
dm o ~ e o o w m @ o~
" m zm ol -4 & mom ~ a5
4= =3 : 1 i

| 1 LA

OTBDPS
HO

LI B S e e S S e S e LI e e e e e S e e e S N LB S e et T —rTT L

i r. L kol ki b o bl il Beade &
Rt o tpsdoauidd 1%(%{;{5%3%%«} WA P A s/
80

60 14 120 100 60 40 2( ppm
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Hl1 standard parameters, COC13

Data Collected on: inova300-1-ingvahlfreq

archive directory: /mnt/d2/pinmrf/harwood/vomrsys/data
Sample directory:

File: H1

Pulse Sequence: sZpul
Solvent: CDC13

Relax. delay 2.000 sec

Pulse 28.6 degrees

&cqg., time 2.156 sec

Width 3785.4 Hz

E4 repetitions
DBSERVE Hl, 299.9598919 MHz
DATA PROCESSING

Line broadening 0.2 Hz

FT size 16384
Total time 0 min

O

OTBDPS

e
F2C OCH;

Mosher ester of 2

—7.282
—iri
3.459
197

—t e R iyt .
0.8@.82 2.5%9 1.13 1.35
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Hl standard parameters, COC13

Data Collected on: Inova3oo-1-inovahifreg
Archive directory: /mnt/d2/pinmrf/harwood/vnmrsys/data
wuuu_n:ma1unnoﬂt”

e

Pulse Sequence: sZpul

aae EEEEET SR

BI..-.- HeaonoOwenw

EEHEELE
i i

j

@J\F \/_\/\ojwo_um

F2C OCHs;

Mosher ester of 2

1.244

—1.184
-0.730
0.709
-0.349

&
|
! _ |
L_._rr ||\_ y __-.__I|.t.l|.|>|....r.f.r>|\.¢.r.lll-_Er\rfv_ Lo N
T T _ T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
9 8 7 B 5 4 2 1 ppm
o f
500080
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Hl1 standard parameters, COC13

Oata Collected on: inova3d0-1-inovahlfreg
Archive directory: /mnt/dZ/pinmrf/harvood/vnarsys/data
Sample directory:

File: H1
Pulse Sequence: s2pul e, Bt
N?Ens‘ns
L -
N N NN
!}J\ _\
|
[
~
A

;_E__f

OTBDPS

3.807
3.7a7
3.767
3.350
3.336
3.317
3.303
—3.260

3.241
3.228
3.209

k=

1.160
1.055
1.03&

&

9 8 4.08 7
6.04

2 r..f._. a.251 ppm
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C13 standard parameters, CDC13

Data Collected on: {nova300-1-inovahifreqg

Archive directory: fent/dZ/pinmrf/harwood/vnersys,/data
Sample directory:
File: stdidc

Pulse Sequence: sZpul

135 554
133.728
129.664
127 710

7T.500
77.076

M\ 76,651

OTBDPS

B1.514

38.944

~-31.354

—26.923

—20.706

——19.2086
~——18.087
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Cl3 standard parameters, COC13

Data Collected on: incva3i®-l-inovahlfreg
archive directory: fhome/zxul/vnmrsys/data
Sample directory:
File: TBOPS-homoallic~I-APT

Pulse Sequence: apt

135 554

133.728
129.664
127 118

77.500
T7.076

- 76.665

61.514

OTBDPS

28.944

—-31.354

160 140 120

26.923
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IV

INDEX  FREQUENCY PPM HEIGHT
1 2188.708  7.270 5.5
2 1784.165 5.948 26.7
3 1763.238 5.945 26.4
4 1508.600 5.033 5.2
5 1508.209 5.028 8.2
6 1506.817 5.023 5.6
7 850.300 2.970 17.1
8 883.943 2.947 16.6
3 746.661 2.489 5.5
10 740.167 2.468 7.6
11 739.240 2.464 7.6
12 733,211 2.444 6.2
13 732.283 z.441 6.0
14 512.445 1.708 88.6
15 468,385 1.561 4.3
16 3re. 408 1.262 5.4
17 316.261 1.054 151.2
18 308,308 1.0a1 130.a
AN
4
L e
— T T T T T
10 9 8 B 5 3
o — - -
1.00 2.14 5.87
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INDEX FREQUENCY FPPM HEIGHT
1 11801.585 156.468 26.3
2 10024.474 132.307 24.89
8 9102.805 120.687 53.7
4 5833.713 77.345 147.9
5 SBOL.674 76.5920 153.10
[ $760.634 76.435
7 S56087.30L 74.343
a 2698.119 35.772 62.8
] 2676.759 35.489 63.4
i 1933.448 25.534 51.1
1 1628.001 21.584 117.3
12 1367.414 18.129 38.6
= N
1
|
TN WP, SO - - A LI
L R BT - T — T T - ~ —T T
16 150 140 130 120 110 100 90 a0 70 60 50 40 30 20 ppm
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€12 standard parameters, COC13

Data Collected on: {novalddd-l-inovahlfreq
Archive directory: fhome/zxul fvnmrsys/data
Sample directory:

File: apt

Pulse Sequence: apt

156.468
132.807
1z0.701

)\ [ " 1 § il n \
N o A A R A x?%l;ii;&eii&i&i}};%ft;

180 160 140 ! 120

—74.343
-—35.7886
35.503
-25.634
—21.599

—-1B.129
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Pulse Seguence: s2pul

13C OBSERVE = mosa o e L M oswmmmany =
e @ MmN @ Vo - ”lusu!u”un
Data Collected on: inova3od-1-inovi§3ne e oyow (o0 b L i O S oo
Archive directory: /home/zxul/vnareys/data = — == = 3 4
Sample E;nda_,ﬂ_.. ] r_ [
File: yellowscale-TBDPS-C13 1 _
|

—_—121.0585

V=
‘_76.694
—

r
\17.828

AU A

L B B B R B S e

180 160 140 120 100 80 6D a0 20 0 ppm
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20
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INDEX
1

2

FREQUENCY PFPM
677.335 2.258
32B.563 1.085

HEIGHT
-63.7
1.8

I/Tw 4.9% nOe

X

ppm
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wdd

QYYONY LS

FLER:

7

w
M ® JAYISEO MY

y -
¢

/“.g:usz
5,048
55,083
/_s5.035
// 77 55555
//_.
/
/3779
_3.773

= ~ ——

/)
/ /z;szz
///55523

f
J
H

al r'"““{‘m‘r ’NW"“ W ‘&I
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INDEX FREQUENCY PPM HEIGHT
1 11000.688 145.B45 34.9
2 9B77.641 130,960 25.3
3 9334.428 123.758 50.7
L) 5104.936 120.715 60.3
5 SB4G.B79 77.514 145.4
B 5815.141 77.088 l44.8
7 5783.402Z 76.67B8 138.6
) 4631.059 61.400 67.1
8 2996,537 39.728 68.8
10 2643.754 35.051 12.7
11 2607.133 34.566 B2.4
12 2303.178 20.536 64.2
i3 2149.369 26.497 74.2
14 1345.512 25.7%4 64.0
15 1665.971 2Z.0B8 121.8
16 1491.410 19.773 61.8
17 13489.803 17.886 40.2
= X
OH
5

- FRPous. s i i

o — s [T e o e e T T

160 140 120 100 80
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HL stantard parameters, CDC13

Data Collected on: ._..ocnu-a-—l_an.__.-_a“hu
Archive diractory: Jant/d2/pinarf/har /vnarsys/data
wnﬂu-.:n_:ﬂo_.z"

L H

Pulse Seguence: sZpul
a = =28 a2 % RRAR u.nnm
~ - - - e -~ - - - e LR N ]
~ .- ‘- o o AAne sesa
_, _ ﬁ j 11J
OAc
i
C F ) 'y W
1 K T T L WY S — =N — [ doT
9 8 7 L] 1.06 2.04 1.02 .04 1.32 t.96 ppm
1.0 1.96 3.93 8.0 5.62

P
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C13 standard parameters, CDC13

Data Collected on: :_a_.iu:l.—l:_o:-:n?uu

Archive directory: /mnt/d2/pinerf/harwood/vnmrsys/data
Sample directory:

File: stdl3c

Pulse Sequence: s2pul

145.834
130.797
123.5139

]
=
-
-
~
-
|
|
{

-—120.276

OAc

77.3a5
76.920

-
\__76.435

—-63.015

- 0 ;WS W W MW
SS82REILAR
mammEsdsas
U377 :\_ﬁ
{
|
gr!_-__(r\_ ﬁ
T LA B e
a0 20
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CL3 standard parameters, CDC13

pData Collected on: inova3dod-l-inovahlifreg
archive directory: /home/fzxul/vnmrsys/data
Sample directory:

File: apt
Pulse Sequence:
9 bl ﬂﬂﬁ - g ;W@ w2 W w -0 MWL a WY
o ” - - R o oo — N d T S,
- L] ~ CL ] m e = = @M M oe o
- w = " o= ~ e m o= o@n -
P~ -t " ™o e, = Lo T BB
o = = = = P i g
| - [ . !
i d i
i |
i |
|
|
| |
|
i i
i

OAc

{xz}_}%}%&&q}i}ré{f% Vi E&%i%i%ii%{{?t WA ii%,ei.f&.f?z } ‘{ji.,%e%:zﬁtx

g B e

I
180 Hma 140 _m 100 a0 60 a0 | “ _ mmn ppm
| A
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i 5.964
|

basg 2
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o

2auan

1
t
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131

027
.975
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o) 5
>
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D
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1
|
|
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Data Collected on:
Archive directory:
Sample directory:

inova300-1-inova300
Jhome/zxul/vnmrsys/data

File: PROTON
e st bea : 3 55 s 5SS oNDeNnResDYS
3 s 2R b SOORAIR5RAANISSES
| Wi
V_
Hex
X
I
iii (Entry 4, Table 1)
__
! (\f 1
ﬁ. ﬁr>>r| | F ﬂr
- J il Whe .r AL i) i~ crlrit /1fEM SRR RE RN
T L T T T T AL R L R R LR R T L
9 8 7 6 4 3 2 1 -0 ppm
& il i AN H I el
1.00 2.19 3.15 3.86
2.30 2.32 11.158 -
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o ~

13C DBSERVE - @
: w =

112.154

Data Collected on: inovadpo-1-ifgbva3ee
Archive directory: /homefzxul/vemrsys/data
Sample directory: | |

File: CARBON | .

Pulse Sequence: s2pul

Hex

X

I
iii (Entry 4, Table 1)

77.514
[—-77.082
76.661

45.539

_—  36.718

160 la0 120

40

—31.685

___—28.350
——27.817

—22.654
18,157

—22.250

e

20
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13C GBSERVE

Data Collected on: inova300-l1-inovahlfreg
Archive directory: Shome/zxul/vomr$ys/data
Sample directory:

File: apt

Pulse Sequence: apt

I
(Entry 4, Table 1)

77.506

76667

z?ii?ii%égé

}{E{.}_&{x
120

Hna

_ma

..36.729

[

skt Al

0

ppm
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Turn spinning off.

Data Collected on:
Archive directory:

Sample directory:
File: cyclenoe

Pulse Sequence: cyclenoe

inova300-1-inovahlfreqg
Shome/zxul/vnmrsys/data

4. :
|
_
*+
CsHq1H /v 2.6% nOe
X H
1
iii (Entry 4, Table 1)
A
Pra— rJ1hFL> — }rti}/\t#rb411>€¥!r{\:ﬂ\)x\)(k?{n/l\Jlritlir}lﬁifil:}(rI!
r T s o A T
=100.00
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C13 standard parameters, CDC13

Data Collected on: inova300-l=-inovahlfreq

Archive directory: /mnt/d2/pinmrf/harwood/vnmrsys/data
Sample directory:

File: stdl3c

Pulse Sequence: unu:P

133.388

]
=
-
w
-

—-120.050

Hex

iv (Entry 6, Table 1)

77.35%39

76.934
\.73.975
—37.0839
_36.395
—31.524
~—28.763

27.560
- 25.676
—22.451

\_76.509

-

—-18.101
14.009
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13C OBSERVE w

“ -
o~ wy

Data Collected off: inova300-1-ir@vahlfreq
Archive directorys Shome/zsul/vnmrsys/data
Sanple directory:

File: apt _

Pulse Seguence: ap

=
m
£
=
o
-

Hex

iv (Entry 6, Table 1)

77.535
77.115
TE. 694
74.153

37.269
36.573

31.701
Z8.950
27.736
25.859
22,670

18.284

14.1490
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Turn spinning off.

Data Collected on: ijnova3li-l-inovahlfreg
Archive directory: /fhomefzxul/vomrsys/data
Sample directory:

File: cyclenoe

Pulse Sequence: cyclenoe

T+
m CsHii L H /V 3.1% nOe
= X H
I
iv (Entry 6, Table 1)
——
s 18 _ = 2 N
g 8 7 6 5 a 3
|
|Hgm”=a

T T T T

S39
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Hl standard parameters, CDC13

Data Collected on: inova300-2-inova300

Archive directory: /mnt/d2/pinmrf/harwood/vnarsys/data
Sample directory:

File: PROTON

Pulse Sequence: s2pul

7.262
5.851

i) N ZnBr ,Pd(PPhs),Cl,

ii) I, NaOAc
Hex Hex
Hex—— BBr3, CH,Cl, . ZNBr N = SN = X
N ,Pd(PPh3),Cl, I N7 I
" Hex
ii) I,, NaOAc 25 . 1
Entry 7 and 8, Table 1
L\
t e I /|
|_r \g i, R L . ! S —
' — 1 . T T T T g v 3 — g T T T D Tam e T d T T 7§
8 7 61.00 5 4 3.23 2 6.31 9.33 1 ppm
- : ce s z.03 s 6.77 2.74 3.22 - -
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€13 standard parameters, COC13

pata Collected on: inova3p0-2-inovahifre

Archive directory: \5=nxnnxu_:ﬂq1\:9~¢00u\<::1«¢wxnnn-
Sample directory:

File: stdl3c

MuWwmm NS OO N
Pulse Sequgnce: szpul se o o3E 2223 SR FEES LR R
a - . . v M . P . - M -
= % = as ok PheeNgENENIRNE S
- k) S S8 S50 RENANRRNPPRER
a a8 - ._ _._ Sy S b
ﬂ_ | _._ 1 A ! —
i) N R ZnBr ,Pd(PPhy),Cl,
ii) I, NaOAc
Hex Hex
oy BBrs CH:Cly -~ o PP PPN
Z
j\/U\/ \Pd(PPhy),Cl, I~ I
ii) I, NaOAc Hex

2.5 .” 1

Entry 7 and 8, Table 1 I I

L iiiizii féf;iéi%}{i;i_ Pih el

T T T v T RS Stk e e e e kA S Rt e A B AL R —T T T T ST T T _...||.J.|N_nl-l1l_.|...|_...-|“ﬂ=_=
160 140 120 100 mo 60 40
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