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Experimental Procedures.

General Information. All reactions were performed under an atmosphere of nitrogen, unless noted
otherwise. Thin-layer chromatography was performed with Whatman reagents 0.25-mm silica gel 60-F
plates. Column chromatography was carried out with silica gel 60, 230-400 mesh (0.040-0.063 mm
particle size) purchased from EM Science. High-resolution mass spectra were obtained at the
Department of Chemistry and Biochemistry, University of Notre Dame by ESI ionization, using Bruker

micrOTOF/Q2 mass spectrometer.

NMR Spectroscopy. 1D 'H, 13C{1H}, Dept and 2D homo-COSY and heteronuclear 'H-"*C HETCOR
spectra were recorded on a Varian INOVA-500 or Varian DirectDrive 600 spectrometer. For
compounds 18-OH, 20-OH, 7b, 4, and 4B2, 1D 'H and "*C{'H}, and 2D homo- DQF-COSY, TOCSY,
ROESY and heteronuclear 'H-">C HSQC, HSQC-TOCSY, HMBC spectra were recorded on a Bruker
ADVANCE II 800. The structures of prenol 4 and 4B2 [10 mg of each was dissolved in 600 uL. CDCl;
containing 3 mg Eu(hfc);] were determined by interpretation of the homonuclear DQF-COSY, TOCSY,
ROESY and heteronuclear 'H-">C HSQC, HSQC-TOCSY, HMBC NMR spectra. Proton connectivities
were derived from the DQF-COSY and TOCSY spectra. °C resonances corresponding to carbons with
directly attached protons were assigned using HSQC and HSQC-TOCSY spectra. HMBC spectra were
used to assign resonances of the quaternary carbons and to validate the connectivities established by the
other spectra. ROESY spectra were utilized to establish the E or Z configurations for each C=C double
bond. Experiments were performed at 25 °C using a Bruker AVANCE II spectrometer equipped with a
TCI cryoprobe and operating at a 'H resonance frequency of 800.13 MHz. Standard pulse sequences
were used.'® Time domain data (tz and t;) for 2D experiments were recorded as 2048 x 1024 complex
matrices with 16 and 32 scans per t; increment for homonuclear and heteronuclear spectra, respectively.
Relaxation delay between individual scans and spin-lock time for TOCSY experiments was 1.4 s and 60
ms, respectively. For ROESY experiments, a relaxation delay of 4 s and a spin-lock time of 400 ms
gave 2048 x 512 complex time domain points. Linear prediction to 1024 complex points was applied in
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the t; domain. The data were zero filled to obtain final 2048 x 2048 complex matrices. In all other
homonuclear 2D experiments, zero filling was used only in the t; domain to obtain final 2048 x 2048
complex time domain data. In heteronuclear 2D experiments, linear prediction to 2048 complex data
points was employed in the t; domain, which was zero filled to 4096 to get final 2048 x 4096 complex
time domain data. Shifted sine bell weighting functions were applied in both domains prior to double
Fourier transformation. In the 3D 'H-">C-HSQC-TOCSY experiments, 1024 x 48 x 128 complex time
domain points in t3, t;, and t; domains were collected with 16 scans per time increment, relaxation delay
of 1.3 s, and 60 ms spin-lock. Linear predictions to 128 and 256 complex points were utilized in the t,
and t; domains. Zero filling gave 2048 x 256 x 512 complex matrices. Shifted sine bell weighting
functions were applied in all three domains prior to triple Fourier transformation. Spectra were
processed using Bruker TopSpin 2.1 software. 'H spectra, the 'H dimension in 2D heteronuclear spectra,
and the 1D 13C{IH} spectra were referenced to solvent (DMSO, &y 2.5 and 6¢ 39.5; CDCls, oy 7.27 and

d¢ 77.23). The C dimension in the 2D heteronuclear spectra was referenced indirectly.’

Six functional group transformations, used for the synthesis of compounds described in this paper, are

given as general procedures A — F.

General procedure A. Deprotection of O-THP ether of prenol.

THP-protected ether (20 mmol) was dissolved in MeOH (100 mL) and TsOH-H,O (0.6 g) was added.
The resulting mixture was stirred for 6 h at room temperature. After addition of EtzN (0.5 mL), the
resulting solution was filtered through a layer of silica gel and concentrated under reduced pressure. The
crude compound was used for the next step without further purification or it was purified by short-path

column chromatography on silica gel.

General procedure B. Bromination of prenol.
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B1. Triethylamine (3.3 mL, 24 mmol) was added to a solution of alcohol (20 mmol) in anhydrous
THF (60 mL) and the solution was cooled down in an ice-water bath. To this solution, MsClI (1.9 mL,
24 mmol) was added dropwise. After stirring for 1 h in an ice-water bath, the reaction mixture was
quickly filtered through a layer of Celite to a pre-cooled THF solution of LiBr (2.1 g, 24 mmol in 20 mL
of THF) and Celite pad was quickly washed with THF (2 x 10 mL). The combined solution was stirred
for 2 h in an ice-water bath. The volatiles were evaporated under reduced pressure and the resulting
bromide was taken up in hexanes/ethyl acetate mixture (1:1, 200 mL). The solution was washed with
water (50 mL x 2) and brine (100 mL), dried over anhydrous MgSQs, filtered, and concentrated under
reduced pressure. The crude compound was used for the next step without further purification or it was

purified by short-path column chromatography on silica gel.

B2. Phosphorus tribromide (0.83 mL, 8.7 mmol) in dry ether (20 mL) wad added to a mixture of
alcohol (20 mmol) and pyridine (0.15 mL) in dry ether (50 mL) over 1 h in an ice-water bath. After
stirring for 2 h in an ice-water bath, it was poured into ice-water (100 mL) and then extracted with
hexanes (50 mLx 3). The organic layer was washed with water (50 mLx 2), saturated NaHCO; (50 mLx
2), and brine (50 mL), dried over anhydrous MgSOQy, filtered, and concentrated under reduced pressure.

The residue was purified by column chromatography on silica gel chromatography.

B3. Same as general procedure C except using LiBr, instead of LiCl

General procedure C. Chlorination of prenol.

A cold solution of alcohol (20 mmol) and LiCl (2.1 g, 50 mmol) in DMF (200 mL) was treated with s-
collidine (6.6 mL, 50 mmol) and MsCl (3.9 mL, 50 mmol) in an ice-water bath. After stirring in an ice-
water bath for 2 h, the reaction mixture was diluted with ethyl acetate (800 mL). The mixture was
washed with saturated NH4Cl1 (300 mL x 2) and brine (300 mL), dried over anhydrous MgSQy,, filtered,

and concentrated under reduced pressure to afford the corresponding chloride. The crude compound was
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used for the next step without further purification or it was purified by short-path column

chromatography on silica gel.

General procedure D. Sulfonylation of prenyl halide.

The halide (chloride or bromide, 20 mmol) in acetonitrile (10 mL) was added dropwise to a
suspension of sodium p-toluenesulfinate (4.3 g, 24 mmol) in DMF (120 mL) in an ice-water bath. After
the reaction mixture was stirred at room temperature for 6 h, it was diluted with ethyl acetate (500 mL).
The mixture was washed with water (200 mL X 2) and brine (200 mL), dried over anhydrous MgSOy,
filtered, and concentrated to afford the corresponding sulfone. The crude compound was purified by

column chromatography on silica gel.

General procedure E. Coupling of prenyl sulfone and prenyl bromide.

Sulfone (20 mmol) was dissolved in a mixture of anhydrous THF and HMPA (4:1, 80 mL) and the
resulting solution was cooled to —78 °C. To this cold solution, n-BuLi (12.5 mL, 20 mmol, 1.6 M in
hexane) was added dropwise and stirring was continued for 1.5 h. A solution of bromide (17.4 mmol) in
THF-HMPA (4:1, 20 mL) was added dropwise to a solution of sulfone over 1 h. The mixture was stirred
for an additional 5 h. After warming the mixture to 0 °C, it was poured into ice-water and extracted with
hexanes-ether (1:1, 150 mL x 2). The extract was washed with water (150 mL) and brine (150 mL),
dried over anhydrous MgSO,, filtered, and concentrated under reduced pressure. The residue was

purified by column chromatography on silica gel to afford the product.

General procedure F. Deprotection of benzyl ether and desulfonylation.

Transformation of 7a to 4 and 7b to 4/4B2 are given as representative examples.
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Synthesis of compound 4 from 7a.

= = = OBn

4

Ethylamine (150 mL) was added to a flask containing lithium (1.0 g, 0.14 mol) at —78 °C and ether
(50 mL) was added. After stirring for 10 min at —78 °C, an ethereal solution of compound 7a (6.0 g, 6.7
mmol in 50 mL) was added dropwise to the blue solution over 20 min. After stirring for 40 min at —78
°C, the reaction was quenched by addition of isoprene (10 mL) and MeOH (50 mL). After addition of
saturated NH4Cl1 (200 mL), the reaction mixture was extracted with ethyl acetate (100 mL x 3). The
combined organic layer was washed with brine (150 mL), dried over anhydrous MgSO,, filtered through
a layer of silica gel, and concentrated under reduced pressure. The residue (2.8 g) was purified by
column chromatography (silica gel, 35 g; i.d. of column, 3/4 inch; ethyl acetate:hexane, 1:7) to afford
the desired product (2.0 g, 59%). The purity of 4 is >90% as assessed by 'H NMR. As isolated by the
silica flash chromatography 4 contains < 10% of impurities presumed to arise as a result of double bond
isomerization. Neither the number of these impurities nor their structures were determined. The
structures of the three impurities anticipated as possibly present are shown below. We anticipate greater

purity of 4 can be achieved by column chromatography using silver nitrate-impregnated silica gel.*°

= =z \* OH
*
*
= = = \* OH
*
= = \* \* OH
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Synthesis of compounds 4/4B2 from 7b.

= = = OBn

Ts Ts
7b

Ethylamine (200 mL) was added to a flask containing lithium (1.9 g, 0.27 mol) at —78 °C and ether
(100 mL) was added. After stirring for 10 min at —78 °C, an ethereal solution of compound 7b (8.0 g,
9.0 mmol in 100 mL) was added dropwise to the blue solution over 20 min. After stirring for 40 min at
—78 °C, the reaction was quenched by addition of isoprene (15 mL) and MeOH (70 mL). After addition
of saturated NH4C1 (300 mL), the reaction mixture was extracted with ethyl acetate (150 mL x 3). The
combined organic layer was washed with brine (200 mL), dried over anhydrous MgSOy, filtered through
a layer of silica gel, and concentrated under reduced pressure. The residue (3.5 g) was purified by
column chromatography (silica gel, 50 g; i.d. of column, 1 inch; ethyl acetate:hexanes, 1:7) to afford the
mixture of 4/4B2 (2.8 g, 1:3 mixture, 63%). The mixture was further subjected to column
chromatography (silica gel, 50 g; i.d. of column, 3/4 inch; ethyl acetate:hexanes, 1:15) to afford 4 (0.23

g), 4B2 (0.81 g), and 4/4B2 mixture (1.6 g).

Deprotection of benzyl ether and desulfonylation of 7b using LiBEt;H/Pd(dppp)Cl..

= = = OBn
Ts Ts
7b
= = = - T o o
LIBEt;H 25a
- .
Pd(dppp)Cl,
= = = o o / o
25b
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LiBEt;H (10 mL, 10 mmol, 1.0 M solution in THF) was added dropwise over 15 min to a cold
solution of compound 7b (1.8 g, 2.0 mmol) and bis(diphenylphosphino)propanepalladium(II) dichloride
(Pd(dppp)ClLy (0.24 g, 0.40 mmol) in anhydrous THF (40 mL) in an ice-water bath. Stirring was
continued for 4 h, and the reaction mixture was diluted with hexanes:ether (1:1, 200 mL). The mixture
was washed with saturated NH4Cl (100 mL x 2) and brine (100 mL), dried over anhydrous MgSO,,
filtered, and concentrated under reduced pressure. "H NMR analysis indicated that the crude material
has at least two products. TLC analysis showed that the major products were considerably less polar
than expected for 4 (heptaprenol). The major material obtained from column chromatography (silica gel,
15 g; i.d. of column, 1/2 inch; hexanes) of this crude product was 0.78 g of a 1:3 mixture (by 'H NMR
analysis) of hydrocarbons (arising from reductive desulfonylation and deoxygenation). The possible
structures of the two isolated reaction products are formulated as 25a and 25b (major). These structures
are suggested by the absence any aromatic resonances, and the further absence of the resonance
anticipated for the methylene of (either a free or an O-Bn-protected) allyl alcohol in '"H NMR spectrum.

As a result, further evaluation of this method for desulfonylation was not made.

Synthesis of compounds 17 from 14 using general procedures B1/D/A

4>:\_h MsCl, EtzN 4>:\_h TsNa
THPO OH — > THPO Br >

LiBr
14 10-Br
THPO Ts HO Ts
8 17

Triethylamine (17 mL, 122 mmol) was added to a solution of 14 (26 g, 102 mmol) in anhydrous THF
(300 mL) and the solution was cooled down in an ice-water bath. To this solution, MsClI (9.4 mL, 122
mmol) was added dropwise. After stirring for 1 h in an ice-water bath, the reaction mixture was quickly
filtered through a layer of Celite to a pre-cooled THF solution of LiBr (10.4 g, 120 mmol in 20 mL of
THF) and Celite pad was quickly washed with THF (2 x 100 mL). The combined solution was stirred
for 2 h in an ice-water bath. The volatiles were evaporated under reduced pressure. The crude bromide

was taken up in hexanes/ethyl acetate mixture (1:1, 500 mL). The solution was washed with water (300

-S8-



mL) and brine (300 mL), dried over anhydrous MgSQ,, filtered, and concentrated under reduced
pressure. The crude compound (10-Br, ~27 g) in acetonitrile (60 mL) was added dropwise to a
suspension of sodium p-toluenesulfinate (21.4 g, 120 mmol) in DMF (250 mL) in an ice-water bath.
After the reaction mixture was stirred at room temperature for 6 h, it was diluted with ethyl acetate (800
mL). The mixture was washed with water (400 mL x 2) and brine (400 mL), dried over anhydrous
MgSO,, filtered, and concentrated to afford crude compound. It was purified by column
chromatography (silica gel, 350 g; i.d. of column, 3 inch; ethyl acetate:hexanes, 1:5 to 1:3) to give 8 (31
g, 78%) and 8/15 mixture (3 g). A small amount of 8 was taken for the next step. Compound 8 (1.0 g,
2.5 mmol) was dissolved in MeOH (10 mL) and TsOH-H,O (0.1 g) was added. The resulting mixture
was stirred for 6 h at room temperature. After addition of EtsN (50 pL), the resulting solution was
filtered through a layer of silica gel and concentrated under reduced pressure. The crude compound was
purified by column chromatography (silica gel, 10 g; i.d. of column, 1/2 inch; ethyl acetate:hexanes,

1:1) to give 17 (0.63 g, 80%).

Synthesis of compounds 16/17 from 14 using general procedures C/D/A

4>:\_>:\; MsCI >Z\_>:\; TsNa
THPO OH —_—— > THPO— Cl

LiCl, s-collidine

14 10-CI
Ts Ts
15 TsOH 16
—_—
+ +
THPOMTS HOMTS
L 8 _ 17

A cold solution of 14 (10 g, 39 mmol) and LiCl (4.1 g, 97 mmol) in DMF (300 mL) was treated with
s-collidine (13 mL, 98 mmol) and MsCl (7.6 mL, 98 mmol) in an ice-water bath. After stirring at ice-
water temperature for 2 h, the reaction mixture was diluted with ethyl acetate (800 mL). The mixture
was washed with saturated NH4Cl (300 mL x 2) and brine (300 mL x 2), dried over anhydrous MgSOs,,

filtered, and concentrated under reduced pressure to afford 10-Cl. The crude compound (10-Cl, ~10 g)
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in acetonitrile (20 mL) was added dropwise to a suspension of sodium p-toluenesulfinate (8.2 g, 46
mmol) in DMF (200 mL) in an ice-water bath. After the reaction mixture was stirred at room
temperature for 6 h, it was diluted with ethyl acetate (600 mL). The mixture was washed with water
(200 mL x 2) and brine (200 mL), dried over anhydrous MgSQO,, filtered, and concentrated to afford a
mixture of compounds 8 and 15 (8.2 g, 53% combined yield). NMR analysis showed a 5:4 ratio of 8:15.
A sample of the mixture (1.0 g) was purified by column chromatography (silica gel, 15 g; i.d. of column,

1/2 inch; ethyl acetate:hexanes, 1:5) to give 8 (0.35 g) and 15 (0.30 g).

The 8/15 mixture (2.0 g, 5.1 mmol) was dissolved in MeOH (20 mL) and TsOH-H,O (0.2 g) was
added. The resulting mixture was stirred for 6 h at room temperature. After addition of Et;N (100 pL),
the resulting solution was filtered through a layer of silica gel and concentrated under reduced pressure.
The crude compound was purified by column chromatography (silica gel, 30 g; i.d. of column, 3/4 inch;
ethyl acetate:hexanes, 1:1) to give 16/17 as a mixture (1.3 g, 81% combined yield). The mixture was
subjected to column chromatography (silica gel, 20 g; i.d. of column, 1/2 inch; ethyl acetate:hexanes,

2:3) to give 16 (0.30 g), 17 (0.40 g), and a 16/17 mixture (0.50 g).

Table S1. Characterization data of synthesized compounds.

Spectral data of synthesized compounds are given in Table S1. The used preparation procedure used

for each compound is indicated. When the compound was known in the literature, the literature is given.

Compound No

8
THP04>:\—>:\—T5

Procedure used B1 or B3 followed by D

Yield 31 g (78%, B1) and 2 g (57%, B3) from 14

Lit Ref''
No spectroscopic characterization is given.

'H NMR (500 MHz, CDCl5) 6 1.46 - 1.61 (m, 4H), 1.64 - 1.68 (m, 1H), 1.70 (2 x s, 6H), 1.73 -
1.83 (m, 3H), 1.93 (q, J = 7.6 Hz, 2H), 2.41 (s, 3H), 3.45 - 3.51 (m, 1H), 3.77 (dd, J =
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7.8, 3.2 Hz, 2H), 3.80 - 3.86 (m, 1H), 4.00 (dd, J = 20.5, 11.4 Hz, 2H), 4.53 (t, J = 3.4
Hz, 1H), 5.18 (q, J = 7.2 Hz, 2H), 7.30 (d, J = 8.0 Hz, 2H), 7.72 (d, J = 8.2 Hz, 2H)

BC NMR (126 MHz, CDCl;) 6 19.3 (CHp), 21.5 (CHj3), 21.6 (CH3), 23.4 (CH3), 25.4 (CHy),
25.5 (CH,), 30.5 (CH,), 31.9 (CH,), 55.7 (CH,), 62.0 (CH,), 65.0 (CH,), 97.1 (CH),
111.2 (vinyl CH), 128.1 (vinyl CH), 128.3 (CH), 129.5 (CH), 132.6 (C), 135.8 (C),
144.4 (C), 145.3 (C)

HRMS (ESI) caled for Cp,H3,NaO,S (M+Na") 415.1914, found 415.1912

15

Procedure used

Yield

'"H NMR

BCNMR

HRMS (ESI)

Ts

C followed by D

8.2 g (53%, as 5:4 mixture of 8:15) from 14

0.3 g (15, isolated from 1.0 g of 8/15 mixture)

(500 MHz, CDCl3) & 1.43 - 1.55 (m, 4H), 1.56 (s, 3H), 1.62 - 1.68 (m, 1H), 1.69 (s,
3H), 1.78 (t, J = 7.7 Hz, 3H), 1.84 - 1.94 (m, 2H), 2.39 (s, 3H), 3.41 - 3.51 (m, 1H),
3.71 - 3.77 (m, 2H), 3.78 - 3.86 (m, 1H), 4.02 (d, J = 11.6 Hz, 1H), 4.53 (t, J = 3.6
Hz, 1H), 5.16 (t, J = 7.7 Hz, 1H), 5.24 (dd, J = 7.0, 6.2 Hz, 1H), 7.28 (d, J = 8.2 Hz,
2H), 7.69 (d, J = 8.2 Hz, 2H)

(126 MHz, CDCl;) 6 13.9 (CH;), 19.3 (CH,), 21.5 (CHa3), 23.3 (CH3), 25.3 (CHy),
25.5 (CH,), 30.5 (CH,), 31.3 (CH,), 55.8 (CH,), 62.0 (CH,), 72.5 (CH,), 97.4 (CH),
111.0 (vinyl CH), 126.3 (vinyl CH), 128.2 (CH), 129.4 (CH), 132.6 (C), 135.7 (C),
144.3 (C), 145.4 (C)

caled for Cp,H3,NaO,4S (M+Na') 415.1914, found 415.1902

16

Procedure used

Yield

'"H NMR

BC NMR

HRMS (ESI)

10

1.3 g (81%) from 8/15 mixture

0.3 g (16, isolated from 16/17 mixture)

(600 MHz, DMSO-dq) 6 1.47 (s, 3H, H-9), 1.67 (s, 3H, H-10), 1.81 (s, 4H, H-4, H-5),
2.38 (s, 3H, H-11), 3.72 (s, 2H, H-8), 3.94 (d, J = 7.7 Hz, 2H, H-1), 5.05 (t, J= 7.8
Hz, 1H, H-2), 5.20 (br. s., 1H, H-6), 7.41 (d, J=7.9 Hz, 2H), 7.71 (d, J = 8.3 Hz, 2H)
(151 MHz, DMSO-d) & 13.4 (C-9), 21.0 (C-11), 23.2 (C-10), 25.2, 31.2 (C-4, C-5),
54.8 (C-1), 66.3 (C-8), 111.3 (C-2), 122.7 (C-6), 127.9, 129.6, 135.7, 136.1, 144.1,
144.7

caled for C;7H,4NaO;S (M+Na") 331.1338, found 331.1334
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17

v~/ /) s&

Procedure used A

Yield 0.6 g (80%) from 8

Lit Ref'!
No spectroscopic characterization is given.

'H NMR (600 MHz, CDCl3) 6 1.69 (s, 3H, H-10), 1.72 (s, 3H, H-9), 1.76 - 1.86 (m, 2H, H-4),
1.89 - 2.03 (m, 2H, H-5), 2.40 (s, 3H, H-11), 3.74 (d, J = 7.9 Hz, 2H, H-1), 4.00 (s,
2H, H-8), 5.12 (q, J= 8.2 Hz, 2H, H-6, H-2), 7.29 (d, J = 8.1 Hz, 2H), 7.69 (d, J= 8.1
Hz, 2H)

BC NMR (126 MHz, CDCl;) 6 21.3 (C-9), 21.5 (C-11), 23.4 (C-10), 25.5 (C-5), 32.0 (C-4),
55.7 (C-1), 61.0 (C-8), 110.9 (C-2), 126.7 (C-6), 128.2, 129.5, 135.3, 135.7, 144.5,
145.7

HRMS (ESI) calced for C,7H,4,NaOsS (M+Na") 331.1338, found 331.1330

18

THPO 4 OBn

Procedure used E

Yield 35 g (63%) from 8

Lit Ref'!
No spectroscopic characterization is given.

'H NMR (500 MHz, CDCl;) 6 1.60, 1.64, 1.72 (4 x s, 12H), 1.44 -1.91 (m, 10H), 1.92 - 2.10
(m, 4H), 2.41 (s, 3H), 2.46 (dt, J=11.4, 6.6 Hz, 1H), 2.68 (d, J = 13.2 Hz, 1H), 3.44 -
3.57 (m, 1H), 3.80 - 3.90 (m, 2H), 3.91 - 4.07 (m, 4H), 4.41 - 4.51 (m, 2H), 4.54 (br.
s., 1H), 4.95 (d, J = 10.6 Hz, 1H), 5.07 - 5.20 (m, 2H), 5.41 (t, J= 6.4 Hz, 1H), 7.21 -
7.40 (m, 6H), 7.66 - 7.74 (m, 2H)

BC NMR (126 MHz, CDCl;) 6 19.3, 194, 21.5, 21.6, 23.2, 23.4, 23.5, 25.4, 25.4, 26.4, 30.1,
30.1, 30.5, 32.0, 32.1, 32.1, 62.0, 63.1, 63.2, 65.0, 65.0, 66.2, 72.0, 97.2, 97.3, 117.8,
122.1, 127.4, 127.7, 128.0, 128.1, 128.1, 128.2, 129.1, 129.3, 130.4, 132.4, 1324,
134.8, 138.4, 139.9, 144.3, 144.6, 144.6

HRMS (ESI) calcd for C39Hs4NaOsS (M+Na") 657.3584, found 657.3587

18-OH

Procedure used
Yield
Lit

HO OBn
Ts

A
14 g (93%) from 18
Ref'!
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No spectroscopic characterization is given.

'H NMR/"C NMR Full assignment is given in Table S3.
HRMS (ESI) caled for C34H4sNaO,S (M+Na") 573.3009, found 573.3010
19

Br — OBn

Procedure used B2

Yield 10 g (74%) from 18-OH

Lit Ref''
No spectroscopic characterization

'H NMR 'H NMR (600 MHz, CDCls) & 1.59, 1.68, 1.71, 1.78 (4 x s, 12H), 1.65 - 1.91 (m, 4H),
1.94 - 2.11 (m, 4H), 2.42 (s, 3H), 2.66 (d, J = 13.2 Hz, 1H), 3.79 - 3.94 (m, 3H), 3.97
(d, J=6.8 Hz, 2H), 4.48 (s, 2H), 4.99 (d, J = 10.6 Hz, 1H), 5.12 - 5.27 (m, 2H), 5.40
(t, J=6.1 Hz, 1H), 7.23 - 7.37 (m, 6H), 7.72 (d, J = 8.1 Hz, 2H)

“C NMR (151 MHz, CDCl;) 6 21.6, 21.8, 23.3, 23.4, 23.7, 26.0, 26.4, 30.4, 31.4, 31.9, 32.0,
63.3, 66.2, 72.0, 118.0, 122.1, 127.4, 127.7, 128.1, 128.2, 129.1, 129.3, 130.2, 130.4,
132.2,134.8, 138.4, 139.8, 144.2, 144.4

HRMS (ESI) calcd for C3,H,sBrNaO;S (M+Na") 635.2165, found 635.2170

20

Procedure used
Yield
'H NMR

BCNMR

HRMS (ESI)

THPO OBn
Ts

E

38 g (83%) from 11

(500 MHz, CDCl5) 6 1.61, 1.63, 1.77, 1.79 (4 x s, 12H), 1.47 - 1.90 (m, 10H), 1.96 -
2.06 (m, 2H), 2.11 (q, J = 7.3 Hz, 2H), 2.41 (s, 3H), 2.59 (m, J = 11.7, 6.3 Hz, 1H),
2.74 - 2.82 (m, 1H), 3.51 (dd, J = 11.0, 5.0 Hz, 1H), 3.85 - 3.99 (m, 3H), 3.99 - 4.13
(m, 2H), 4.43 - 4.50 (m, 2H), 4.59 (t, J = 3.1 Hz, 1H), 4.82 (t, J= 6.4 Hz, 1H), 5.29 (t,
J=6.9 Hz, 1H), 5.33 - 5.45 (m, 2H), 7.24 - 7.39 (m, 6H), 7.71 (d, J = 8.0 Hz, 2H)
(126 MHz, CDCl;) 6 19.4 (CHy), 21.5 (CHj3), 21.7 (CH3), 23.2 (CHj3), 23.3 (CH,),
25.4 (CH,), 25.8 (CHy), 25.9 (CH,), 30.6 (CH,), 31.3 (CH,), 32.1 (CH,), 62.0 (CH,),
62.1 (CHy), 65.1 (CH,), 66.1 (CH, CH,), 72.1 (CH,), 97.3 (CH), 119.4, 122.4, 126.3,
127.5, 127.6, 128.3, 128.6, 128.7, 129.4, 132.3, 135.1, 135.3, 138.1, 138.3, 139.3,
144.3

caled for C30H54,NaOsS (M+Na") 657.3584, found 657.3591

20-OH

Procedure used
Yield
'H NMR/"*C NMR

HO OBn
Ts

A
16 g (80%) from 20

Full assignment is given in Table S3.
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HRMS (ESI)

caled for C34Hu¢NaO4S (M+Na") 573.3009, found 573.2995

21

Procedure used

Br OBn
Ts

B1 or B2

Yield 3.4 g(55%) or 10.8 (88%) from 20-OH

'H NMR 'H NMR (500 MHz, CDCl;) & 1.40 - 1.57 (m, 1H), 1.64, 1.68, 1.82, 1.86 (4 x s, 12H),
1.73 - 1.94 (m, 3H), 2.01 - 2.19 (m, 4H), 2.44 (s, 3H), 2.56 - 2.67 (m, 1H), 2.78 - 2.88
(m, 1H), 3.90 - 4.03 (m, 5H), 4.49 (s, 2H), 4.88 (t, J = 6.5 Hz, 1H), 5.27 - 5.45 (m,
3H), 7.28 - 7.40 (m, 7H), 7.74 (d, J = 8.2 Hz, 2H)

BC NMR (126 MHz, CDCl;) 6 21.6, 21.9, 23.3, 23.4, 26.0, 26.3, 31.4, 31.4, 32.0, 66.2, 66.3,
72.1, 119.8, 122.4, 126.4, 127.5, 127.7, 128.3, 128.8, 129.4, 130.6, 132.1, 135.3,
137.7,138.3, 139.4, 144.4

HRMS (ESI) caled for C34H,sBrNaO;S (M+Na") 635.2165, found 635.2170

22

Procedure used
Yield
"HNMR

BC NMR

HRMS (ESI)

= = = OBn
Ts

E

9.0 g (71%) from 12

(500 MHz, acetone-dg) 6 1.58, 1.59, 1.61, 1.65, 1.74 (5§ x s, 15H), 1.09 - 1.30 (m, 3H),
1.59 (d, J =4.6 Hz, 6H), 1.61 (s, 3H), 1.65 (s, 4H), 1.74 (s, 3H), 1.92 - 2.12 (m, 14H),
2.43 (s, 3H), 2.50 (dd, J = 13.0, 11.4 Hz, 1H), 2.70 (dd, J = 13.2, 2.4 Hz, 1H), 3.98
(td, J=11.0, 3.2 Hz, 1H), 4.02 (d, J = 6.8 Hz, 2H), 4.48 (s, 2H), 4.95 (d, J = 10.0 Hz,
1H), 5.06 - 5.16 (m, 2H), 5.21 (br. s., 1H), 5.33 - 5.44 (m, 1H), 7.23 - 7.29 (m, 1H),
7.31-7.37 (m, 3H), 7.42 (d, J = 8.2 Hz, 2H), 7.75 (d, J = 8.2 Hz, 2H)

(126 MHz, CDCl;) 6 15.9 (CH;), 16.3 (CHj3), 17.6 (CH3), 21.6 (CH3), 23.4 (CHay),
23.4 (CHj3), 25.6 (CHa), 26.1 (CHy), 26.4 (CH3), 26.6 (CH,), 29.6 (CH,), 32.1 (CHy),
39.6 (CHy), 39.7 (CHy), 63.5 (CH), 66.3 (CH,), 72.1 (CHy), 117.0 (CH), 122.1 (CH),
123.3 (CH), 124.1 (CH), 127.4 (CH), 127.7 (CH), 127.7 (CH), 127.8 (CH), 128.3
(CH), 129.1 (CH), 129.3 (CH), 130.6 (CH), 131.3 (CH), 134.9, 135.5, 138.4, 139.9,
144.2,145.1

caled for C30Hs4,NaOsS (M+Na) 625.3686, found 625.3680

23

Procedure used
Yield
Lit

"H NMR

F
3.6 g (71%) from 22

Ref®

'H, *C, HRMS

(500 MHz, CDCl5) & 1.59, 1.60, 1.67, 1.68, 1.73 (6 x s, 18H), 1.93 - 2.11 (m, 16H),
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4.04 - 4.19 (m, 2H), 5.06 - 5.16 (m, 4H), 5.43 (t, J = 6.8 Hz, 1H)

BC NMR (126 MHz, CDCl3) 6 15.9 (CHj), 17.6 (CH3), 23.3 (CHj), 23.4 (CH3), 25.6 (CHs),
26.2 (CH,), 26.5 (CH,), 26.7 (CH,), 31.8 (CH,), 32.1 (CHy), 39.6 (CH,), 58.8 (CH,),
123.9 (CH), 124.1 (CH), 124.3 (CH), 124.4 (CH), 124.5 (CH), 131.1, 134.8, 135.1,
136.0, 139.5

HRMS (ESI) calcd for C,sH4pNaO (M+Na) 381.3128, found 381.2975

24

Z = = Ts

Procedure used B2 followed by D

Yield 2.6 g (55%) from 23

'H NMR (500 MHz, CDCl3) & 1.59, 1.65,1.67, 1.72 (6 x s, 18H), 1.74 - 1.81 (m, 2H), 1.87 (q,
J=7.3 Hgz, 3H), 1.93 - 2.09 (m, 14H), 2.43 (s, 3H), 3.77 (d, J = 7.8 Hz, 2H), 4.94 (t, J
= 6.9 Hz, 1H), 5.09 (m, 3H), 5.19 (t, J = 7.6 Hz, 1H), 7.31 (m, J = 8.0 Hz, 2H), 7.73
(m, J=28.2 Hz, 2H)

BC NMR (126 MHz, CDCly) 6 15.9, 17.6, 21.6, 23.3, 23.5, 25.6, 25.7, 26.5, 26.5, 26.7, 31.8,
32.0,39.7,55.9, 111.0, 123.8, 123.9, 124.1, 124.3, 128.4, 129.5, 131.2, 134.9, 135.2,
135.9,136.0, 144.4, 145.7

HRMS (ESI) calcd for C;,H4gNaO,S (M+Na) 519.3267, found 519.3261

7a

Procedure used
Yield
Lit

'"H NMR

BCNMR

HRMS (ESI)

= = = I " OBn
E
14 g (77%) from 19
Ref"!

No spectroscopic characterization is given.

(500 MHz, CDCl;) 6 1.41 - 1.53 (m, 2H), 1.55, 1.56, 1.58. 1.59, 1.64, 1.67, 1.72 (8 x
s, 24H), 1.72 - 1.83 (m, 3H), 1.77 - 1.81 (m, 1H), 1.87 - 2.07 (m, 18H), 2.38 - 2.48
(m, 10H), 2.61 - 2.71 (m, 1H), 2.74 (d, J = 13.6 Hz, 1H), 3.75 - 3.89 (m, 3H), 3.93 -
4.03 (m, 2H), 4.46 - 4.51 (m, 2H), 4.87 - 5.10 (m, 7H), 5.17 (d, J = 8.8 Hz, 1H), 5.41
(t, J=6.8 Hz, 1H), 7.24 - 7.38 (m, 11H), 7.65 - 7.76 (m, 5H)

(126 MHz, CDCl;) 6 15.9, 159, 16.2, 16.2, 17.6, 21.6, 23.2, 23.2, 23.3, 23.4, 23 .4,
23.5, 25.6, 25.6, 26.1, 26.1, 26.5, 26.6, 29.4, 29.5, 30.2, 31.7, 31.8, 32.1, 39.6, 39.7,
39.7, 56.0, 63.1, 63.3, 63.3, 66.3, 72.0, 117.0, 117.8, 117.8, 122.1, 123.3, 124.1,
124.1, 127.3, 127.4, 127.7, 128.0, 128.1, 128.3, 128.5, 129.1, 129.2, 129.3, 129.3,
129.3, 129.5, 130.4, 130.7, 130.8, 131.3, 134.7, 134.8, 135.5, 135.6, 138.4, 139.9,
144.3, 144.3, 144 .4, 144.5, 145.0

calcd for CssH76NaOsS, (M+Na) 915.5026, found 915.5019

-S15-




7b

z = = I g OBn
Procedure used E

Yield 17 g (83%) from 21

'H NMR/"C NMR Full assignment is given in Table S4.

HRMS (ESI) caled for CssH7605S, (M-H") 891.5050, found 891.5070
7c

Procedure used

Z = = OBn
Ts

E

Yield 3.6 g (93%) from 24

'H NMR (500 MHz, CDCl;) 6 1.43 - 1.54 (m, 2H), 1.60, 1.64, 1.65, 1.68, 1.73 (8 x s, 24H),
1.74 - 1.82 (m, 2H), 1.87 - 2.12 (m, 16H), 2.41 (s, 3H), 2.46 (dd, J = 13.0, 11.6 Hz,
1H), 2.72 (dd, J = 13.2, 1.8 Hz, 1H), 3.85 (td, J = 10.9, 2.6 Hz, 1H), 3.99 (d, J = 6.8
Hz, 2H), 4.49 (s, 2H), 4.90 (t, J = 6.0 Hz, 1H), 4.97 (d, J = 10.6 Hz, 1H), 5.07 - 5.27
(m, 4H), 5.42 (t, J= 6.4 Hz, 1H), 7.24 - 7.41 (m, 7H), 7.71 (d, J = 8.2 Hz, 2H)

PC NMR (126 MHz, CDCl3) 6 15.9, 17.5, 21.4, 23.2, 23.2, 23.3, 23.5, 25.6, 26.4, 26.4, 26.5,
26.6, 30.0, 31.7, 32.0, 32.1, 39.6, 39.6, 63.1, 66.2, 72.0, 117.5, 122.0, 123.8, 123.9,
124.0, 124.2, 127.3, 127.6, 127.9, 128.2, 129.0, 129.2, 130.4, 134.8, 135.1, 135.6,
138.4,139.8, 144.1, 144.8

HRMS (ESI) calcd for C4H70NaOsS (M+Na) 761.4938, found 761.4942

4

Procedure used

Yield

Lit

"H NMR/"*C NMR
HRMS (ESI)

F

2.0 g, 59% from 7a (>90% purity)

2.8 g, 63% (as 1:3 mixture of 4:4B2) from 7b

0.2 g (4, isolated from 4/4B2 mixture)

1.6 g, 68% from 7¢ (>91% purity)

Compound 4 was isolated as colorless oil and was stored at 4 °C.
Ref®

'H, °C, HRMS are given.

Full assignment is given in Table S2.

caled for C3sHsgNaO (M+Na') 517.4380, found 517.4348

4B2

Procedure used

Yield

2.8 g, 63% (as 1:3 mixture of 4:4B2) from 7b
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0.8 g (4B2, isolated from 4/4B2 mixture)
'H NMR/"C NMR Full assignment is given in Table S2.
HRMS (ESI) caled for C3sHsgNaO (M+Na") 517.4380, found 517.4340
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Figure S1. '"H NMR spectra of intermediates (18-OH, 20-OH and 7b) (A). '"H-"*C-HSQC-TOCSY
(crosspeaks in blue) and TOCSY (crosspeak in black) of 7b (800.13 MHz).

Stereochemical verification within each route was by NMR. Notably, intermediates 18-OH, 20-OH
and 7b had well-resolved 'H resonances (Figure S1A, Tables 1 and 2). Figure S1B further shows the 'H-
BC-HSQC-TOCSY spectrum of 7b (crosspeaks in blue with respect to the y-axis on the left) and
TOCSY spectrum (crosspeaks in black with respect to the y-axis on the right). The seven vinyl
resonances (of H-2, -6, -10, -14, -18, -22, and -28) in 7b were each resolved, and each resonance
showed crosspeaks to the proximal CH/CH,/CHj; carbons. The 'H and C resonance assignments for

three compounds are given in Tables S1 and S2.
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Table S2. 'H and *C NMR data® for 4 and 4B2 in CDCl; at 298 K (800.13 MHz, obtained using a
solution of 10 mg of 4 (or 4B2) and 3 mg of Eu(hcf); in 600 uL of CDCls).

32 33 34 35
28 2624 22 20 18 1514 MI10 N § 32
19 - -
Z ~ Z 17 16 13 12 9 8 5 4 1 OH 16 13 12
29 30 31 4 29 30 31 4B2
4 4B2

Carbon  Type 8¢ S HMBC® Type 8¢ S HMBC?
1 CH, 63.38 6.08 CH, 65.60 6.95
2 CH 125.24 6.62 CH 125.62 7.08
3 c 140.68 c 141.76
4 CH, 32.81 270 2.3,5,35 CH, 32.69 279 2.3,5,6,35
5 CH, 26.65 245 3.4,6,7 CH, 27.20 1.96 3.4,6.7
6 CH 124.74 5.41 8,34 CH, 40.00 229 4.5.7.8,34
7 c 136.20 c 135.03
8 CH, 32.30 ;}; 9,10 CH 124.04 5.7 6.7,34
9 CH, 26.43 g}% 10, 11 CH, 27.19 277 7.8, 10
10 CH 124.96 5.23 8.9,33 CH 124.27 5.18 9,12, 33
11 c 135.33 c 135.32
12 CH, 32.29 ;}; 11, 14,33 CH, 32.53 2.10 10, 11, 33
13 CH, 26.61 gié 12, 14,15 CH, 26.62 2.10 12, 14, 15
14 CH 124.93 5.19 13,32 CH 12521 5.17 13, 16, 32
15 c 135.40 c 135.69
16 CH, 32.00 g'?g 15, 17, 18, 32 CH, 32.26 207 14,17, 18
17 CH, 26.61 %’?? 16, 18, 19 CH, 26.89 2.08 15. 16, 18, 19
18 CH 12415 5.18 16, 17,20, 31 CH 12443 5.16 17,20, 31
19 c 135.13 c 135.42
20 CH, 39.73 2.00 18, 19, 21 CH, 40.01 2.00 19,21, 31
21 CH, 26.65 g'gé 20,22, 23 CH, 26.90 2.07 20,22, 23
22 CH 124.23 5.14 20, 21, 24,30 CH 124 .49 5.13 LiE; 21552’ 24,
23 c 134.87 c 135.18
24 CH, 39.83 2012 22, 23335’ 26, CH, 39.97 1.99 22, 23§§5’ 25,
25 CH, 26.73 22'00078 24,26, 27 CH, 27.03 2.07 23,26, 27
26 CH 12438 5.12 28,29 CH 124.66 5.11 24,25, 28,29
27 c 131.20 c 131.49
28 CHs 25.69 1.70 26, 27,29 CHs 25.96 1.69 26,27, 29
29 CHs 17.66 1.62 26, 27,28 CHs 17.94 1.613 26.27. 28
30 CH, 15.98 1.62 22,23, 24 CH, 16.25 1611 22,23, 24
31 CHs 15.98 1.64 18. 19, 20 CH, 16.25 1.63 18, 19, 20
32 CHs 23.47 173 14,1516 CHs 23722 1717 14,15, 16
33 CH, 23.47 175 10, 11,12 CHs 23.716 1.720 10, 11, 12
34 CHs 23.44 1.79 6.7,8 CH, 16.33 1.75 6.7.8
35 CHs 23.85 2.04 2.3.4 CHs 2428 2.14 2.3.4

2 Due to overlaps among signals, the values for the coupling constants or for £J could not be always extracted. °

HMBC correlations, optimized for 8 Hz, are from the stated 'H resonance to the indicated carbon resonances.
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Table S3. 'H and ">C NMR data for 18-OH and 20-OH in DMSO at 298 K (800.13 MHz).

Carbon

A WD

o ~No O

10
1

12

13
14
15

16
17
18, 22

19,21

7

Type
CH,

CH
CH,

CH,
CH
CH

CH,

CH
CH,

CH,

CH
CH,
CH,
CH
CH

CH

C
CHs,
CHs,
CHs,
CHs,

c
CH

CH

C
CH,

26 25

d¢

59.78
136.26
125.39

25.51

32.29

144.88
117.71

62.58

30.31
130.79
128.05

26.43

32.07
139.23
122.81

66.24
71.52
127.82
128.59

127.75

139.04
23.50
23.82
23.45
21.59
135.09
129.22

129.95

144.69
21.51

24

By
3.83
4.96
1.69
1.78
1.52
1.77

4.86
3.97

2.34
2.49

5.13

1.93

1.93
1.97

533
3.93
441
7.29
7.32

7.26

1.67
1.56
1.59
1.64
7.70

7.41

2.38

18 19
2 20
22 21
18-OH
'H
multiplicity? ~ HMBCP
J(H;,H;) [Hz]
s 2,3,27
t, 6.7 1,4,5,27
mt 2,3,5,6,12
mt
mt 4,6,7,26
mt
d, 104 5,8,9,26
ddd, 10.9,

10.9, 3.0 ©, 7,9, 110
dd, 13.0, 113 7,8, 10, 11,
dd, 13.0,2.0 25

t, 6.4 9,12, 13,25
ot 10, 11, 13,
14
mt 12, 14, 15,
mt 24
13, 14, 16,
t, 6.7 2
d, 6.7 14,15, 17
S 16, 18, 22,
23
17, 19, 20,
d, 7.1 7
18, 20, 22,
t,7.1 Y
18, 19, 21,
t, 7.1 -
s 13,14, 15
s 9,10, 11
d 5,6,7
s 1,2,3
d, 8.2 30, 31, 32
28, 29, 33,
d, 8.2 =
s 30, 31, 32

7

d¢

59.86
136.50
125.41

25.70

32.29

138.02
119.91
23.42
(CH,)
65.61
(CH)
126.15

135.60
25.88

31.38
138.85
122.99

66.24
71.52
127.69
128.56

127.72

139.04
23.42
19.24
23.47
21.66

135.61

128.85

130.06

144.69
21.44

ot
3.91

5.06
2.02
1.90
1.95

4.84
247
2.61

4.02

535

1.48
1.83
1.76
1.82

5.30

3.87
3.89

439
7.27
7.31

7.25

1.58
1.70
1.58
1.69
7.70

7.39

237

20-OH
'H
multiplicity®
J(Hi,Hj) [Hz]
bs
t,2J=14.6
mt
mt
mt

t, 2 =13.5
mt, =J = 38.0
mt, £J = 26.0

dd, 11.4,3.3

t,2J=134

mt
mt
mt
mt

dd, 6.2,7.1

dd, 6.2, 12.0
dd, 7.1, 12.0

N

d, 7.3

d, 8.2
d, 8.2

S

HMBCP
2,3,27

1,4,5,27
2,3,5,6

3,4,6,7,26
5,9,26

6,7,9,10

7,8, 10, 11,
25

9,10, 12, 13,
25

10, 11, 13, 14

11, 12, 14,
15, 24

13, 14, 16, 24
14,15, 17
16, 18,22, 23
17, 20

23

18,22

13, 14, 15
9,10, 11
56,7
1,2,3
31
28, 34

30,31, 32

% Due to overlaps among signals, the values for the coupling constants or for £J could not be always

extracted. ° HMBC correlations, optimized for 8 Hz, are from the stated 'H resonance to the indicated

carbon.
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Table S4. 'H and *C NMR data for 7b in DMSO at 298 K (800.13 MHz).

Carbon

B wnN

e
2B © o~vwo u

12

Type

CH,
CH

CH;

CH,
CH

CH
CH;
CH

CH,

CH;
CH

CH,

CH
CH

CH;
CH,
CH

CH,
CH,
CH

CH,
CH;
CHj;
CH;
CH;
CH;
CH,
CH;
CH,

CH
CH
CH
CH
CH,

CH
CH

CHs

32 33

20 18 — )=

13 12

31 025\©\

7b
dc dy
3.90
65.75 387
122.53 5.30
138.48
1.76
30.94 1.82
1.48
25.43 183
135.14 5.35
125.69
65.04 4.02
2.45
22.97 1256
119.66 4.83
137.20
1.85
31.49 193
1.90
25.77 1.93
127.32 5.08
130.49
241
29.20 250
62.10 4.03
116.73 4.80
144.57
39.09 1.88
25.60 1.89
123.36 4.99
134.68
39.17 1.91
26.19 2.01
124.07 5.05
130.68
25.46 1.62
17.47 1.54
15.69 1.52
16.08 1.19
23.12 1.57
23.00 1.55
18.79 1.68
22.90 1.59
71.07 4.39
138.59
127.33 7.28
128.18 7.32
127.30 7.26
135.10
128.40 7.696
129.63 7.398
144.32
128.40 7.698
21.04 237
134.68
128.77 7.71
129.43 7.41
144.21
21.06 2.39
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35
76 32 36_@
54 19

SO,

b

'"H multiplicity®
‘](Hini)b [HZ]
dd, 11.8,6.8
dd, 11.8,6.8

t, 6.8

mt
mt
mt
mt
t, 6.3

mt
mt

t, 6.9

mt
mt
mt
mt
t, 6.8

mt
mt
mt
ddd, 10.3, 5.1, 0.9

mt
mt
t,5.5

mt
mt
t, 7.0

t, 1.0
bs
S

d, 0.9
bs

d, 1.0

d, 5.1

dd, 3.9, 1.1

S

bd, 7.3
t,7.3
tt, 7.3, 1.3

d,82
dq, 8.2, 0.6

d, 8.2
bs

d,82
dq, 8.2, 0.6

bs

HMBC®

2,3,36
1,3,4,35

2,3,5,6,35

3,4,6,7
4,5,8,34

6,7,9,10,34
7,8,10,11
8,11, 13,33

10, 11, 13, 14, 33

11,12, 14, 15
12,13, 16, 32

15,17, 18, 32

16, 18, 19
16,17, 20, 31

18, 19, 21, 22, 31
19, 20, 22, 23
20,21, 24, 30

22,23, 25,26, 30
23,24, 26,27
24,25, 28,29

26, 27,29
26,27, 28
22,23, 24
18, 19, 20
15,16, 17
10, 11, 12
6,7,8
2,3,4
1,37, 38,42

36,40
37
38,42
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UPN=1B_5

expl  s2pul
SAMPLE DEC. & VT
date Oec 12 2009 dfrg 499 .864
solvent CoCi3  dn H1
fite wxp  dpr 30
ACOUISITION dof o
sfrg 495 864 dm nnn
tn Hi o dmm c
at 5,016 dmi 200
np 65536 dseg
Ed 6533.3 dres 1.0
fb 400 n
bs pLcz
tpwr 61 dfrg? o 1
B 13.5 dn2 |
d1 0.100 dpwr2 1 |
tof 269.9 dof2 o |
s i E " \_/=
© e ©
alock 0o odmia 200 THPO Ts
gain not used deeq2
dres2 1.0
i n 2 n 8
in n DEC3
dp dfrgd L]
hs an - dnd
DISFLAY dpwr3 1
sp 648.4  dofd ]
wp 4137.7  dm3 n
wE 1 dmn3 c
sC 0 dmf3 200
we 250 dseqd
h 16,55 dres3 1.0
15 2900.00 n
rfl 510.6 PROCESSING
rip 0 owtfile
th 7 proc t
ins 2.000 fn 85536
ai ph math T
warr =
wixp  procesy piH
whs
wint wit
|
'8
. - i s = ‘
J 4 j'_L_ ) .J._.- SR T | JJ [
— T — — —r—— T — T — —T
9 8 B 5 4 3 2 ppm
—— —— —— —— . .
30 z.00 2.04 5.58 4.57
2.18 1.03 3.3 3.33 G.BE
UPN-18_%
Pulse Sequence: relayh
Solvent: COCI3
Ambient temperature
INOVA-500 “narZa.chem.nd.edu®
Relax. delay 1.300 sec
COSY 30-90
Acq. time 0.155 sec
Width 1Mz
20 Width 3301.1 Hz
4 repetitions
256 increments A | M
OBSERVI H1, 499.8611751 MHz L
DATA PROCESSING —
'?‘%T:” 076 sec ]FZ 1
Sine bell 0,039 sec (ppm}
FT size 1024 x 1024 ( < B ﬂ Q
Total time 25 min, 51 sec —_— ]a I . -
4 2.0 ]®
.
4 1
— = #
THPO Ts
3.0 &
!] 3.5 L] @
| 1
o ﬁ L]
4 ® =
a0 & o .
L]
} 4.5 0 f = &2
I 5.0 ¢
< P e @ 8
! T T T T T T T L
5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5
F1 (ppm)
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UPN-18_5
expd  £2pul

SAMPLE DEC. & VT
date Dec 16 2008 dfrg 489 864
solvant COCl3  dn H1
file exp  dpwr a0
ACQUISITION dof o
wfry 125.702 dm ¥y
tn €13 dmm -
at 1.215 dmf B8787.35
np 65536 dseg
e 26963.3 dres 1.0
b 150 homo n
bs a DECZ
tpwr L dfrg2 o
e 10,2 dn2
a1 1.800  dpwr2 1
tof 144.5 dofz ]
nt 640 dm? n
ot 56 dmnZ c
alock dmfg 10000
gain not used dseq?
dres2 1.0
n homoz
in n DEC3
dap ¥y dfrgd ]
hs nn dnd
DISFLAY dpurd 1
sp 1831.1 dof3 L]
wp 20159.3 dm3 n
vs 61 dma3 3
sc 0 daf3 10000
we 250 dseqd
hzam B0.64 dres3 1.0
is S00.00 03
rf1 11118.0 PROCESSING
rfp 9678, 1.
th B wifile
100.000 proc ft
ail  cdc  ph fn 131072
math f
werr
wep
whi
wnt

129.47%
128.323

—

THPO

Ts

~ of GRsunae
z - S5 BnEEas
= @ " R - o7 weaZane
N 5 g o £ ¢ q Ji
2 s U . : RE& T
% g " 2 5 - i 2
= 2 3
P
(. | | ‘ [
- I.I
T r e — = : . - A . T e
160 140 1z0 100 &0 (1] 410 ppm
UPN-18_%
Pulse Sequence: dept
THPO Ts
8
CHE carbons
p
CHZ carbons
A e
I CH carbens
, a1l protonated carbons ' I
_ENLIN T N T T T T T T T LI T T
130 1z0 110 o0 a0 &0 70 60 50 40 30 ppm
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uPN-18_5

Pulse Sequence: hetcor
Solvent: CDC13
Ambient temperature
User: =i

I

NOVA=500 “narza.ches.nd.edu®

Relax. delay 1.500 sec
1 sec

256 Increments
OBSERVE

€13, 125.6902040 WHz

DECOUPLE H1, 499.8634590 MHz
Power 40 d8

on during acquisition
of f_during delay
WALTZ=16 modulated

THPO Ts

DATA PROCESSING
Line broadening 1.0 Hz
Fi DATA PROCESSING
Ling broadening 0.3 Hz |
FT size 4095 x l |
Total time 28 min, 40 sec L "
F1 4 '
(ppm) | '
3. B
2.04 i
_— i
2.5 !
3.0+
3.5 |
! .
4.0
- 4.5 ! | 1 P
5.0 * )
-‘] T T T T -
1z 110 100 a0 an 70 60 50 40 30 20
F2 (ppm)
urN-18
exp?  s2pul
SAMPLE vT
date  Dec 11 2003 dfrg 499,854
solvent coc1 n H1
file safs/nd.edusus dpwr 20
ser2é/dhesek/Priva~ dof 0
te UP/UPN-18-H.Tid dm nnn
ACQUISITION amm <
sfrg 439.884  cmf 200
dseg
at 5.016 dres 1.0
w ] DECZ " '
B -
h 4000 dfraz o THPO
bs an2
tpwr 61 dpurz 1 .
o 13.5 dof2 [ — —
tof 26303 Ganz c T
O . cnn. c
nt i6 cafz 200 s
ct 16 dseq?
alock n drest 1.0 15
gatn not usad n
FL DEC3
1 n 1
in n
o v 1
hs o
DISPLAY n
£48.4 3
wp A146.3 dnfd 200
v 75 dseqd
5c 0 dres3 1.0
Wi 250  homod n
hzan 16.59 PROCESSING
15 33.35 wtfile
r S10.6 proc ft
rfp ) 65536
th 7 math f
ins 2.000
ai ph werr
wexp process piH
whis
wnt wit
- 1
. T — —] i
: |
M l o bk J
— —— 7 T ;
9 8 7 6 5 4 3 4 ppm
—— — —— e [a— —— ——
1.86 z.00 1.28 1.13 a.44
2.18 1,03 3.08 10.61
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UPN-18

Pulse Sequence: relayh

Solvent: CDC13

Ambient temperature
“nmr2a.chem.nd. edu®

INOVA=500

Relax. delay 1.300 sec
cosy 90-30

Acg. time 0.151 sec

width 3399.5 Mz
20 Width 3339.5 Hz

4 repetitions
256 incremen
E

ts
Hi, 499 8611751 WHz

OBSERVI
paTa PROCESSENG
Sine ball 0.075 sec Fz
F1 DATA PROCESSING
Sine bell 0.038 sec (ppmy -
FT size 1024 x 1024 g 9
Total time 25 min, 46 sec ___j ] o
a
2.0
2.5
Ts 1
15 3.0
3.5 B @
| - e s
| 2 &
4 4.0 ‘g o
1 -
- 4.5 8 .
5.0
«
4 -]
1
T T T b T N T Ternt
5.0 4.5 4.0 3.5 3.0 2.5
F1 (ppm)
urN-18
exp?z  s2pul
SAMPLE DEC.,
date Dec 11 2003 dfrg 489 BG4
solvent COC12  dn "
e exp  dpwr a0
ACQUISITION dof 0
sfrg 125,702 dm ¥y
tn c1 e o
at 1.21 dnf Bray.3%
np €5536 dseq
5w 26963.3 dres 1.0
1t 1508 .
bE
tpwr 52 dfrqz [ THPO
o 10.2 dn2
a1 1.800 dpwr2 1
tof 144.5 oof2 [ — —
nt ﬁ; N?z n T
€t nm. L3
atock © usel G012 10000 s
n not use dseq:
o drast 1.0 15
1 n
in DEC3
dp dafrad [
hs en3
DISPLAY cpura 1
sp 1529.4 gof3 0
wp 21116.5 @a3 n
Vs 1] dand <
5o anf3 10000
we 250 eseqd
nzee 81.47 dres3 1.0 n
15 500,00 homod " b4
el 11125, PROCESSING R
rfp S67E. 1.00 S
th wtrile g
ins 100.000 proc ft s 2
ai cdc ph n 131073 =
math r J .
werr
bt s .
vbe T EnL,
o 5: 88 go%EE
: S Rggcn
2 E: g H " @ ﬁﬁ N
E = ] 1 8 -
a8 J 2 s 2 %8 2 & z
L - - L @ w H
b 2 = g n :
-1 o= - Lel =
” o H -
] 3
w
E ‘
i l L i Il A
T e e S B A e R B S B e e e S R
160 140 120 100 an 60 40
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UFN-18
Pulse Sequence: dept

CH3 carbons

THPO

Ts
15

CHZ carbons

CH carbons

1]

all protonated carbens

| 1 |

—_— S

T
130 1z0

UPN-18

Pulse Sequence: hatcor

Solvent: COC13

Ambient temperature

User: 1-14-87

INOVA-500 “ner2a.ches.nd.edu”

Relax. delay 1.500 sec

Acg. time 0.111 sec

Width 18403.5 Hz

20 Width 3476.7 Mz

4 repetitions

256 increments

OBSERVE C13, 125.6302110 MHz
DECOUPLE M1, 439.B634420 MHZ
Power 40 db

on during acquisition
ay

FT size 4096 »x 1024
Total time 28 min, 39 sec

e S
110 100 90 80 70 60 50 40 30
THPO
Ts

15

j F1 1
—% )
- ]

- 2.0

T

Y S S
-

7T T T
120 110 100 80 80 70 60 50 ao
Fz (ppm)
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M_1B_OH
expd  Proton
PLE SPECTAL
date Dec 22 2003 temp 22.0
solvent dmso  gain rot used
file exp  spin rot used
ACQUISITION hst 0.008
s £003.6 10,500
at 3.408 alfa 10.000
np 0360 FLAGS
b 400 11 n
bs 4 in n ’
dl 0.600 q
nt 18 he 4 HO
ct 16 PROCESSING
TRANSHITTER n 553 —_— .
n DISPLAY
sfrg 599.878 sp 776.1 Ts
tof -300.0 wp 4870.5
Tpwr 61 rfl 305 16
10,500 rfp
DECOUPLER e 115.2
dn €13 g [
dof o PLOT
dm nan - wo 250
b C SC
dpr 37 s a3 .
dmf 35088 th 34
al cdc ph
J J U UL
— T T v — 7T .-
3 8 7 6 5 4 3 ppm
o e et bt et
2.00 1.04 0.98 2.05 387 2.81
2.11 1.1 2.38 3.39 .
W_18_OH
File: afs/nd.edu/user26 dheses Private 600UP/ONS0-N-18_0H-HH . fid
Pulse Sequence: COSY
Solvent: dmso
Temp, 22.0 C / 295.1 K HO
Operator: dhesek
File: DMSD-N-15_OH-HH — —_—
VHMRS=600  “nmr 00" Ts
Relax. delay 1.000 sec
Req, iime 01127 sec 16 .
width 4032.3 Mz
20 Width 4032.3 Wz
8 repetitions
256 increments
OBSERVE  H1, 589.B757069 WHz
DATA PROCESST
Sine bell 0.063 sec
F1 DATA PROCESSING
Sine bell 0.127 sec
FT size 4096 x 4056
Total time 40 min, 19 sec
Y wJ
4 -
Fz ] - o .
(ppm) - - .
- - .#. -
2.0 ad
1 2.5 }
3.0
-~
3.5 -
_ﬁ - -
—— 1 e L]
4.0
’ 4.5
— S‘EI_] - ® . .
- | - - - -
T T v T T T T ——r— — — —r T T T
5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5
F1 (ppm)
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N_18_0H

File: xp
Pulse Sequence: ROESY HO
Solvent: dmso
Temp. 22.0 C / 295.1 K — —
Operator: dhesel
VHMRS-600 “nmrs00
Relax. delay 3.830 sec 16
Mixing 0.500 sec
Acg. time 0.170 see
widih  6009.6 Kz 4
20 Width 6009 6 Hz
40 repetitiens
2 x 256 increments
QBSERVE Wi, 593.B7S7069 WHZ
DATA PROCESSIN
Gauss apodization 0.079 sec
F1 DATA PROCESSI
Gauss apodization 0.022 sec
FT sfze 2048 x 2048
Total time 25 hr, 50 min, 7 sec ]
R e S
Fz
(ppm])
1.5
1 - -
j 2.0 -
9 2.5 . ::
3.0
3.5 -
4.5J
-'H'j - - -
L — T — r T — T T —r— , : .
5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5
F1 (ppm) -
N_18_0H
expl  Carbon
SAMPLE SPECIAL
date Dec 2% 2003 temp 22.0
solvent dmso  gain not used
file exp  spin not used
ACQUISITION hst 0.008
s 36764.7 pudd 7.400
at 1.763 alfa 10000
np 13i072 FLAGS
1h 17000 01 n
a 1.220 dp v
o . dp Y
nt 256 hs HO
ct 50 PROCESSING
TRANSHITTER b 0.50 — —
n c1a fn 262144
sfrg 150855 DISPLAY Ts
EOEE e e
tpwr .
. 7.400 rf1 8571.2 16
DECOUPLER fp 5958.1
HL rp -11a.2
aof [ ooy 7!
dm
dnm bt 250 .
dpur a0 sc 0
anf 15188 we 75
th 8
al ecde  ph
™
=g
e
]
@
= " - “
=g of ] g sfr . gag
< L1 = : S A -
i Is g “ g I
z = ] = | =4 b &
M { | | |
. |
|
|
|
J u . 1 ] {
- . — T - ; — —T . ——T
160 140 120 100 &0 60 an 20 ppm
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N_18_OH
File: xp

Pulse Sequence: HETCOR

Solvent: dmio
Temp. 22.0 C 7 295.1 K
Operator: chesek

HO

VNMRS-600  “narGoo Ts
Relax. delay 1.313 sec
ficar iime 0 187 sec 16
width  26041.7 Hz
2D Width 4789.0 Hz 4
A repetitions
® 256 increments
OBSERVE C13, 150.83BB665 MHz
DECOUPLE H1, 53%.8784063 MHz
Power 44
on during acquisition
of f_during delay
LTZ-16 modulated
Caauss apodization 0.086
uss apodization 0. sec |
F1 DATA PROCESSING
Gauss apodization 0.043 sec A A * — SN
FT size 32768 x 2048 q
Total time 53 min, 4 sec JFz T R
(ppm}
| =30 —
——— a0 -
50— g
— 50— -
70
904
100
110 =
120
- o T T T T T T T T T T
5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5
F1 (ppm)
6O0N-18_5_OH
expd Proton
SAMPLE SPECTAL
date  Dec 21 2009 temp 22.0
solvent cdcl3 gain not used
file safs/nd.edusu~ 5pin not used
ser2h/dhesex Priva~ hst 0,008
te/60OUP/COCT3- w30 10.300
& 5 OH-H.fid alfa 10.000
acouIsTTL
9.6 11 n
at 408 in n
np 40960 dp ¥
1) 000 h
bs 4 PROCESSING
dl 0.600 BE536
ot H orselaY -
< 5| .
TRANSHITTER wp A678.0 HO Ts
t. 1 rfl 505
sfrg 599.876 rfp
tof -283.9 rp 75.8 17
tpwr 61 1p 1.8
0.300 PLOT
DECOUPLER [
C13 sc
dot 0 ovs [TH
dm nan th 50
dmn © al cde ph
dpwr 37
dmf 35088
. . = e I i
J 1 L J _)I |
——F 77— T T T — T T — 7
9 & 7 6 5 4 2  ppm
— — e e —
1.84 z.00 H 5.49 6.54
z.10 z.04 a4 .55
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GOON-18_5_0H
File: afs/nd.edususer2f sdhesek/Private/B00UP/N-18_5_0H-HH.fid
Pulse Sequence: COSY

Solvent: cdcld

0
File: N-18_5_DH-HH
VMMRS-600  “narsoo”

Relax, delay 1008 sec I
Acq. time 0.242
\;E=u|| "°§§§'= W P A A
widih 422300 Wz y
8 repetitions F
sn“"mru‘::t;g! o ;2 n)
LR i, 593, M. —_—
DATA PROCESSING * e o *
Sine bell 0.121 sec - 9
’llﬂﬂ'ﬂ P:Dﬁ[i?ﬁuﬁ 4
Tize 4036 x 036 < 2.0 ®
Total time 1 hr, 30 min, 14 sec <
M 2.5 :
HO Ts :
17
3.0+
3.5+
= - 4 .
-
— 4.0 '+
. 4.5

T T T T T 1
5.0 4.5 4.0 3.5 3.0 2.5 2.0
) F1 (ppm)
GOON-18_5_OH
File: xp
Pulse Sequence: ROESY
Solvent: cdeld
Temp. 22.0 C 7 295.1 K
Stian, e )=\_>=L
HO Ts
Relax. delay 3.830 sec
Hixing 0.500 sec
Acq. time 0.170 sec 17
Vidth 6009.6 Hz
20 Width 6009.6 Hz
32 repetitions
2 x 256 increments
OBSERVE Hl, 599.8728575 WHZ
DATA PROCESSING
Causs apodization 0,079 sec
F1 DATA PROCESSIM
Gauss apodization 0.039 sec
FT size 20438 x 2048
Total time 20 hr, 40 min, 20 sec ‘H
M A
Fz |
4 (ppm)|
—_— 1 - - -
1 - -
2,0 = . e
2.5] v
3.0
3.5 —
— - - -
4.0 ] - -
. 4.5
5.0 - :
= r-3 - - = =
o
5.5
- T T T T T T T T T
5.0 4.5 4.0 3.5 3.0 2.5 2.0
F1 (ppm)
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GOON-18_5_0H
File: xp

Pulse Sequence: ROESY

Solvent: cdcld
Temp. 22.0 C 7 295.1 K

Vimis-g0p “hartoo - -
- “nargog
HO Ts
Relax.

delay 3.830 sec
Mixing 0.500 sec

Acq. time 0.170 sec 17
width 6003.6 Hz
ZD Width 600%.6 Hz
32 repetitions
2 % 256 increments
OBSERVE W1, 599.8728575 WHz
DATA PROCESSING
Gauss apodization 0.079 sec
F1 DATA PROCESSING
Gauss apodization 0.039 sec
FT sfize 2048 x 2048
Total time 20 hr, 40 min, 20 sec
F2
(ppm
3.6
3.7
= <D
3.8+
3.9+
4.0 = =
. 4.1+
«
4.2+
]
4
4.3+ T T T T T T T T
2.10 05 2.00 1.95 1.90 1.85 1.80 1.75 1.70 1.65
F1 (ppm)
UPN-18_%_0K
expz  £2pul
DEC. & VT
date Dec 13 2008 dfrg 499 864
solvant COC12  dn H
file exp  dpwr a0
ACQUISITION dof L]
sfrg 125.702 dm ¥yy
tn Ci13 dnm -
at 1.215 daf 8787.35
np 65536 dseq
S 26963.3 dres 1.0
fb 15000 homo n
bs 4 DECZ
tpwr 52 dfrq? L]
P 10,2 dn?
dl 1.800 dpwrd 1
tof 144.5 oof? ] — —
nt 540 o2 n
et 75 oanz g HO Ts
alri!ck N 4 :nfzz 10000
n not use e
o r ﬂrg:? 1.0 17
il n  homoZ n
in n DEC3
dp v dfred 0
hs nn dnd
DISPLAY dpwrd 1
5p 2310.7 dof3d L]
Wi 21293.8 om3 n
i 45  dam ©
sC dnfd 10000
we 250 dseqd
hzmm 85.18 dresd 1.0 -+
15 500,00 3 n S,
rfl 11123.3 PROCESSING -
rfp 3578.1 1.00 Ched
th 7 wtfile =
ins 100.000 proc t E]
ai ¢ ph T 131072
math T .
werr
wex,
\¢|:|sp
wnt mE e
o aREy
= - - v e ™
g = = B
= - s = - AL
e o o 2 s = = ]
23 =% 2 4 —
" o = w ow H
T s = w o=
iz - = & =
= LR e
- ==
1 j[ °I
: v
i ' ‘
I |J ‘ E 1 L
T B e e e L e T T T T T T T T T T T
1&0 160 140 1z0 100 &0 B0 40 ppm
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UPH-18_5_0H
Pulse Sequence: dept

17
CH3 carbons
! i
1
|
CHZ carbans |
|
| [
CH carbons
1.
a1l protonated carbons ' [ I [ [
- R T T T e T T e — e
140 130 120 110 ino 30 an 70 60 50 40 30 ppm

UPN=-18_5_0OH

Pulse Sequence: hetcor

Solvent: CDCI13
Anbient temperature

User: 1-14-8
INOVA-500 “neria.chem.nd.edu™

Relax,
Acy .

delay 1.500 sec M__
time 0.111 sec
18403.5 Mz HO Ts

i
Width

20 Width 3262.2 Mz

ents

OBSERVE  C13, 125.6902081 MHz 1?
DECOUPLE M1, 498 B635233 MHZ

Power 40 dB

on during acguisition

of f during delay

F1
Li

512
Total time 28 min, 41 sec | L

roadening 1.0 Hz

WALTZ=16 modulated
DATA PROCESSING
[ .
PROCESSING
1

P

& w
= w
TSI

&
@
IR B

5.0+ [

T T T T T L
120 110 100 90 a0 70 60 50 a0 30
F2 (ppm)
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THPO

uPN-1%

expl  s2pul
SAMPLE DEC. & VT
date Dec 20 2003 dfrg 499,864
solvent cOc13  dn H1
fiie exp  dpwr 30
ACQUISITION dof ]
sfryg 433,864 om nnn
tn . H1  dem ©
at 016 omf 200
np ES536  dseq OBn
E 6533.3 dres 1.0
o a I
:s A feaz DECZ |
P dfryg: o |
P 13.5  dn2 18 |
d1 0.100 dpwr? 1 |
tof 269.9 dof2 ]
nt. 16 dm2 n
ct 16 dmm2 ©
alock dnf2 200
gain not used dseq?
dres? 1.0
11 n 2 n
in n DECE
di ¥ dfrqd ]
hs n o d@nd
DISPLAY dpur 1
5 548.4 dofd ] .
4378.2  da3 n
v 111 dea3 ©
sC énf3 200
e 250 dseqd
nzmm 17.51 dres3 1.0
is 100, 0 3 n
i s10. PROCESSING
rip wifile
th proc A3
ing 2.000 fn E5536
ai ph math T
werr *
wexp  process pi
whe
wnt wit ‘
|
A
-
- |- 's
. - o
“ L I
L ! — LL_J\_. .._._t,_,j_.j 'L;
d — T — T —r—r—r—— T T r T T
9 & 6 5 4 3 2 ppm
S e — S —
118 1.16 4,47 170 a.84
7.38 z.00 3.31 3.66 3.53 23.29
UPN-1%
Pulse Sequence: relayh

Solvent: CDCI13
Ambient temperature
INCVA=500

narza.chem.nd. edu®

Relax. delay 1.300 sec
COSY 50-90

Acg. time 0.148 sec
Width 3451.1 Hz
2D Width 3451.1 Hz
8 repetitions

512 incremen
OBSERVE K1,
OCESSING
® 1024

ts
499.8611751 MHz
NG

1 hr, 44 min, 43 sec

OB

3.0 . -
|
{ 3.5 e e
' ] 8 " e =
4.0 (-] L]
]
s P .
j 5.0 & [ T
| | e a %o
P! B L o o
| 5.5
— . S
5.5 5.0 1.5 1.0 3.5 3.0 2.5 2.0 1.5
F1 (ppm)
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UPH-19

exp2  £2pul
SAMPLE DEC. & VT
date Dec 20 2009 dfrg 439,861
solvent cOC13  dn H1
file @xp  dpWr a0
ACQUISITION dof ]
sfrg 125,702 dm vyy
tn C13 don w
at 1.215 dnf 8757.35
np 65536 dseq
W 26963.3 dres 1.0
o 1500 homo n .
b 4 DEC2
tpwr 52 dfrq? [
10,2 dn;
di 1.800  dpwr? 1
tof 1435 dof2 [ OB
nt I n
ct 134 dnai c n
alock nodmf? 10000
gain not used deeg?
" dresz 1.0
n OmD, n
in n DECE 18
dp Yy d@frad ]
hs nno dnd
DISPLAY dpurd 1 .
2173.3  dof3 [
wp 20620.7 dm3 n
vs 22 dma3 c
s 0 dmf3 10008
we 250 dseqd
hrmm B7.a8  dresi 1.0 = -
is S00.00 homod n we T nDe
Ff1 11118.8 FROCESSING 2Sgmesa
rfp 9678.1 b 1.00 Lo R T
th 5 wifile FEEE
100.000 proc t ENTERY
al cdc ph " 131072 ;
math f i e .
warr -
Hﬂ'ﬁn | &
whs -
wnt Ea 2
EH )’- A¥ae
o N ] n o® gHIEE
o I0me DO L LT3 gse
- soRTERR A - Tl L feam
afe STLdom L] =2 re2 B %% ey
NERLEREANRRe i my a = e m R
S NEnn-mnaR e 31 2] £
Zz3e L‘ o= e oo
1772 i a5
Xk 3 T 'ﬂ e
|
. [ |
|
R IR o TR e R S S ' - 1 ey o7 : S — T e T T
160 140 1z0 100 . &0 (1] 40 ppm
UPN-18

Pulse Sequence: dept

OBn

CHE carbons

CHZ carbons

CH carbons

L | L

1 protonstes carvns [ L ] | ‘il.lL A HL ‘Hl )

T

B e e e e L B e e S '
140 130 120 110 100 g0 ;1] 70 G0 50 a0 30 ppm

T—r—r—r——r—T—T—r——r
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UPN-13

Pulse Sequence: hetcor
Solvent: CDC13

Ambient temperature

User: 1-14-87

INOVA-500 “nmr2a.chem.nd.edu®

Relax. delay 1.500 sec
sec

OBn

256 increments
OBSERVE ©13, 1256302048 WHz 18
DECOUPLE H1, 433.B634332 WHz

Power 40

on during acquisition
¥

LT
DATA PROCESSING

Line broadening 1.0 Mz
F1 DATA PROCESSING

Line broadening 0.3 Hz

FT size 4096 % 1024 I | I II
Total time 57 min, 7 sec

]
2.0 i 1
i
2.5 :l
! - :
3.0 J
3.5+ Lt
] Ve
4.0 t
1 , :
]
1 .
4.5 ) |
5.0 '
2 N
5.5 l
T T T T T T T T T T
130 1z0 110 100 a0 &0 70 60 50 40 30 20
F2 (ppm)
800N-20
TOCSY OBn
Ts
18-0H
¥ROCND i
Fi - Acquisition Paraserers
so e
P
. 1 .
L}
L) 0.1243684 see
60,800 uses
. . -,
. . ol 1.35995998 se=
0930000
000020000 aec
0100001003 sec
0100061003 &
606000003 mes
0.00120103 se=
0.50120803 se=
0.00012168 ses
2
- . l/ .. v Lag
. o 0,29 48
|45 Sron #00.,183 5440 Seie
mmmmee GRADIENT CHANKEL memem
9 . - .- ' e SINE. 100
- . ens Leg GERAMZ SInE 160
. Gl 30.00 8
- . - . w12 30000
J . > ) i 1000700 uses
” Tl - Aoquistrien paraserers
sro1 800, 1836 sz
TioAEs 1.030942 Nz
] 10,377 ppm
Leo FeMOOE  Esno-Antiecho
P2 - Procesalng paramsters
e 950.1800112 Wiz
Les esniE
e g ue
re 1.40
F7.0 71 - Processing parameters
51 2048
® M2 esha-artieche
. 5 mam
F7.5 priy 1
) o He
. L] . = °
T T T T T T T T T T T T T8
8.0 7.5 e 6.5 60 55 5.0 45 40 35 30 25 20 15 ppm
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B00N-20
13C-HSQC

535

Ho)‘\)‘;)‘\)—\_m"

Ts
18-0H

530 525

Ts
18-0H

5.15

5.10

5.00

495

4.90

F100

=110

- 120

75

7.0 6.5 6.0

-S37-

ppm

4.85

. Ppm
1.6

1.8
20
ra2
~24
26
28
~3.0
3.2
34
36
38

4.0

Surrant Tats Parssst
i g

T AGEERRT

EpgE

%t}




B00N-20
13C-HSQC-TOCSY
HO

e i

18-0H
W‘l
- 20
- *
- - —
- - - - 30
- -
. L 40
- 50
- - 80
—— - 2 m
- 80
- %0
k100
110
- 120 H
-
- - ” .
= ) . 3
= 7 - 130 -
a2
T T T T T T T T T T T T T
75 70 65 8.0 55 50 45 4.0 a5 30 25 20 15 ppm
ppm
i
118
HO)_Q_MOBH
o 119
18-0H
120
121
122
-_ 1o
124
125
L —
126
A 127
i !
\ [|I [l
AT |1 128
[ J VA
— Ne— . _ —
F129
5.35 5.30 525 5.20 515 510 5.05 5.00 4.95 4.90 4.85 ppm
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T
)
;

535 525 520 515 510 505 5.00 495 450
800N-20
13C~-HMBC
18-0H
ppm
- - - % % 20
-

- = 30

- -
F 40
b so
. % & - E 80

-
-

. F 70
F 80
. a0
- 100
=110

- -
=120

- . e

- -
M * B

- . ; "
- - - - F140

- . .

T T T T T T T T Ll T Ll L} T

7.5 7.0 B85 80 55 50 4.5 4.0 35 30 25 20 15 ppm
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Currest Data Paraseters
AE ad-20

= 7
FmocH0 1

¥ - Aequisition Paramecers
Date_ 20081223
Tiee 13,33
IRSTRM apect
FRODMD % mm CPTEI 1H-

it

L¥ROG  hebogplZndgt
™ 048
saLvENT s
=5

4

o v

¥l - Acquisition parsmetess

™ 1024

sro1 2012243 s

FIDRES 37.2733%6 ke
1895

rramee

2 - Processing

81

¥ s,

W

a8 ]

[y 9 He

a8 2

B BT

FL - Frotessing paramstecs

st 4E96

wea oF

st 2012054218 MHz

o tatesTHFL

338 ]

Ty 3 M

o3 H



UPN-22_600

expl Proton
SAPLE SPECTAL
date Dec 27 2009 temp 22.0
solvent cdel3 in not used
file exp spin not used
ACQUISITION hst .
v 6003.6  puld 10.300
at 3.408 alfa 10.000
w S0 n
b n
bs 4 in n OBn
a1 0.500 dp ¥
nt
 TRANSHITTER
n 19
sfrg
tof
tpwr
n
dof [
dm nnn
dnm
dpr 37 .
anf 35088
-
\~ L
- A i |
—— — 7" — T[T —
9 8 7 6 5 4 3 2 ppm
— [ER—— — — [E—
2.13 0.3 1.20 5.81 .61 17.28
6.93 2.08 z.00 0.89 5.4
G0ON-18_5_DH
File: up
Pulse Sequence: COSY
Solvent: edeld
Tenp. 22.0 C 7 295.1 K
Operator: dhesek
VNHES-600 “nmr600"
OBn

Relax. delay 1.000 sec
Acq. time 0.242 sec
Width 4223.0 Hz
20 Width 4223, z
8 repetitions
512 increments
OBSERVE M1, 599.8728575 MMz
DATA PROCESSING
Sine bell 0.121 sec
F1 DATA PROCESSING
ine bell 0.242 sec
FT size 8192 x 8132
Total time 1 hr, 30 min, 14 sec

(ppm} . - - -
.
2.0 -
2 s: " -
] - -
3.0
3.5
h = - - =
a.0| = / .
U -
4.5 - .
5.0-] - - -
- . * .- e
: - - N L]
5.5q . ,
T T T T —r T T L T
5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0
F1 (ppm)
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G00N-18_5_0OH
File: xp

Pulse Sequence: ROESY
Solvent: cdci3

Temp. 22.0 C / 285.1 K
Operator: dhesek
VKMRS-600 “nmr&00*

OBn

Relax. delay 3.830 sec
Mixing 0.500 sac

Acg. time 0.170 sec 19
Width G009.6 Mz

20 Width 6009.6 Hz

32 repetitions

2 x 256 increments

OBSERVE M1, S99 8728575 MHz
DATA PROCESSING

Gauss apodization 0.079 sec
F1 DaTA

Gauss apodization 0.063 sec
FT size 4036 x 4036 N Jul‘
Total time 20 hr, 40 min, 20 sec
A M N AV

P

Fz
—_ ey - :

YN

3.0
-
3.5+ .-
-
. . e --
2 -
_j 4.0+ ™ - -
4.5 ’
5.0 - . |
‘
] - . =
-~ . |
5.5
5.5 5.0 4.5 3.5 3.0 2.5 2.0 1.5
F1 (ppm)
UPK=22_600
exp? Carbon
SAMPLE SPECTAL
date Dec 27 2009 temp 22.0
solvent cdcl3  gain not used
file exp  spin not used
ACQUISITION hst 0.00
L 30487.8 pwid 7.400
at 1.783 alfa 10.000
np 108634 FLAGS
i 17000 1 n
bs 4 in n
d1 1.220 dp ¥
nt 256 hs nn
ot 256 I’RIN:!SS!IIEn .
TRANSMITTER 1b .
n Ci13 fn 262144 OBn
sfrg © 150.852 DISPLAY
tof =720.0 sp 2903.8
tpwr 58 wp 24047.5
e 7.400 rf1 1668.5
DECOUPLER rfp o
n H1 rp 63.3
dof 0 p -2.2
dn vy PLOT
dan 4: we 250
dpwr SC -
daf 15198 vs arnn ~e
th ] s=3
al cdc ph "o -nI o
B sl
Zagmnan
8g7)/48
L3 )J
- . .
& Eu  Dofn.g
3 =1 f o
N ] STEQRE S AR
0] 3 Bag Na‘tﬁa
S . = I -
o557 = w2 &8 U\\ L
o omETY L& “Z a o= - 3
ehaLas =" Py = .
THoRSS - ras | = '
slg= E =
ig® ( > g ‘
«
1 l J |
L " ! " L |1 m
e e ——— r - - ; e —— —— o
170 160 150 140 130 1zo0 110 100 a0 &0 70 (1] 50 40 30 ppm
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UPG-8
File: xp

Pulse Sequence: HETCOR

Solvent: cdcld

Temp. 22.0 C 7 295.1 K
Dperator: dhesek
VNMRS=-600 “nar6oo™

Relax. delay 1.313 sec
Acq. time 0.187 sec
Width 26/ 7 Hz
2D Width 47%
8 repetitions

2 x 256 Increments

OBSERVE C13, 150.8381500 MHz
DECOUPLE H1, 599.8755569 MHz
Power 44 dB

en during acquisition
off during d
WALTZ-16 modulated

DATA PROCESSING

Gauss apodization 0.086 sec
F1 DATA PROCESSING

Gauss apodization 0.04% sec
FT size 16384 x 16384

Total t hr, 46 min, & sec

Al

i

OBn

- =
[T =
e o =

-
w
=1
alaaaa el

UPN-13T
expl  sZpul
SAMPLE DEC. & VT
date Dec 19 2008 dfrg 439864
solvent COC13  dn H1
file exp  dpur 20
ACQUISITION dof o
sfrg 499 864 dm nnn
tn H1 dmm
at 5.016 dnf 200
ng 65536 dseq
b 6533.3 dres 1.0
i 00 homo n
a DECZ
tpwr 6 afraz L]
P 13.5 dni
d1 0.100 dpwrz 1
tof 269.9 dofl o
nt dn n
t 16 dnmd <
alock dnf? 200
gain not used dseq?
dres? 1.0
i n  homoZ n
in n DEC3
dp v dfred 0
hs n  dnd
DISPLAY dpwrd 1
631.3 dof3 ]
wp A4361.0 n3 n
we o 137 dend ©
sC 0 dnf3 200
we 250 dseqd
hazma 17.44 dres3 1.0
is 200.00 homod n
rfl 510, PROCESSING
rip 0 wirile
th 7 proc Tt
ins 2.000 fn BS536
ai ph math t
werr
wexp  process plH
whi
wnt it
|

T T
4.5 4.0 3.5 3.0
F1 (ppm)

OBn

-S42-

_ 1 — _— \
. ]1 B ][JL WA A
—r o —r—t T —
5 a4 2 ppm
e e ] et —_—
2.97 0.52 1.58 1.07 3.03 1.42
0.53  2.04 3.69 1.85 4.0



UPN=19T

Pulse Sequence: relayh
Solvent: CDC13

Ambient temperature
IKOVA-500  “naria.ches.nd,edu®

Relax,
CosY 3
Acg. time 0.141 sec
Width 3639.8 Hz
20 Width 3633.8 Hz

delay 1.300 sec
0-30

B repetitions L
256 increments LY A H\ ,'g'
OBSERVE  Hi, 4998611751 Whz P M
DATA PROCESSING . J =
Sine bell 0.070 sec Fz
F1 DATA PROCESSING
Sine bell 6.035 sec (ppm] o .
FT size 1024 1024 i 8 s "
Total time 50 min, 55 sec 1 i ™ "
ej R
2.0
< s
°
OBn 2.5 .
! 1 L 8 e #
] 1 8 s 2o
| 3.0+ .
% : [} .
1
3.5+ o & = £
1
4 = [
# - o e e . 0w o #
4.0 "
1 o
| W de
4.5 #
4 [} EY -
. - o . [~ #
. 5.0 .
e
j : -] ®
5.5 N
T T T — —— T
5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5
F1 (ppm)
UPN-19T
exp2  s2pul
SANPLE
date Dec 13 2000 dfrg 489,864
solvent €DCI3  dn Hi
file &xp dpwr an
ACOUISITION dof [
sfrg 125.702  dm yyy
tn €13 dmm u
at 1.215 dmf a787.35
np 65536 dseq
s 26963.3 dres 1.0
o 15000 homo
bs a DECZ
tpwr 52 dfrgz ]
pw 10.2  dn?
tor 135 abis 5
0! . o
nt - E40  dmZ n OBn
ct 840 dmaz I3
alock dmf 10000
gain Aot used dseql
dres? 1.0
i n n
in n DEC3
dp ¥y dfrg3 L]
hs nn o dnd
DISPLAY dpura 1
s 2065.9  dofd ] .
wp 21364.6  dad n
vE 31 den3 e '
sc daf3 10008 235
we 250 dseqd .
hzma B5.46 dresd 1.0 R
is 500,00 n a8
rfl 1441.3 PROCESSING P g
rip b 1 =g -
in 100,000 proc 1 Z= ]
ns . roc + ]
al  cde ph n 131072 = |/,,,
math T l = . oo
werr | I w02RIE
Wi - Sheat
e S 5= LeBzitfdas
wnt 28 gz L3E2828 1]
e | w hon 5w w niaRa |
. ] R wEFE 2 o @ sam |
- bl Hal o | #
Jamganin = 2= mRe L
I-o2Ren 7 nm m | )
EaNEEE o L g !
| ne 1
| ' L
|
’ |
| |
] |
l- [ } . e
T T T T T T T T B R e e e e e T T T T T T
180 160 140 1zo 100 &an (1] 40 ppm
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UPN-13T

Pulse Sequence: dept

THPO OBn

CH3 carbons

CHZ carbons

l a1l protonated carbons

| | L L L

| T T
130 1z0 110 100 90 &0 70 60 50 40 a0 ppm

UPN-18T

Pulse Sequence: hetcor

Solvent: COC13
Ambient temperature

User: 1-14-87
INOVA=500 "nar2a.chem.nd.edu™

Relax. delay 1.500 sec

Acq. time D.111 sec

Width 18403.5 Hz

20 Width 3622.7 Hz

B repetitions

256 increments

OBSERVE C13, 125.6902081 MHz

DECOUPLE M1, 499 .8633776 MHZ .

Power 40 dB

on during acguisition |
¥

Line broadening 1.0 HZ 1
F1 DATA PROCE N | | il
Line broadening 0.3 Mz | |
FT size 4096 x lozd [ J H
Total time 57 min, B sec ] Ul

OBn

— T T T T

T T T T
130 120 110 100 90 80 70 60 50 a0 30
F2 (ppm)
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800N-20T

35

- 4.0

6.5

=70

=75

80
ppm

110

120

TOCSY
OBn
20-0H
P
.4
’ : 1]
L
+ .
L]
— ”
— -
= o
* f'
L
T T T T T T
75 7.0 B85 8.0 55 50
80ON-20T OBn
13C-HSQC
20-0H
- _=-‘ -
T T T T T T B
75 70 85 6.0 5.5 50 45

Data Paramsters
DMS0-N-20T

o 16

aWH B223.68% Hp
FIDRES 4.013471 He
M 0.1243684 sec
RO 4.4

oW 50,6800 uses
CE 30,00 uses
™ w019 K

da 0.00000100 sec
o 1.19559598 sec
411 8.03000000 sec
016 0.00020000 sec
Do 0.00001000 sec
21 0.00001000 sec
o 0.06000000 swc
DELTA 0.00120300 see
DELTAL 0.00120800 see
FACTORAL 1

™o 0.00012160 see
11 22
STICHT &
S YT N & i —
el i

Fl 9.30 uses
P 16,50 uses
B 4.00 uses
BL1 0.20 dB
EL1D B.43 de
sPO1 800, 183TA40 Mz
mmsmes GHADIENT CHANNEL =m=ss=
GPNAM] SINE.100
CPNAME BINE.100
oIl 30.00 ¥
o2 30.00 ¥
Pl 1090.00 usec

F1 - Acquisition parameters
™ 1024

sro1 ®00. 1838 Muz

FIDRES B.030%42 Ha

) 13,277 pem
MODE Echo-Ant iechs

FI - Precessing patarstess

31 048

) BO0.1R00157 Mz

WW QIIRE

238 2

1B 0 He

GB o

BC 1.40

¥l - Brocessing parameters

51 040

MC2 echo-antiecho

=F B00.18001%8 MHz

WoW States-TPPI

2356 2

LB 0 He

= o

Carrant Dats Paranstars
]

frime
mae v

n
o

- Beguisitisn Farametars
Et

30.90 usec

EEHR“!‘. 1
&

SEEEEE

i
E

8
¢
IRERERAREEY

g
g

Z3332532R

tsagaen




B00ON-20T

13c-Hsgc-Tocsy HO DBo
20-0OH
ppm
.
- 20
. .- .t ;.
. . L L TR ]
.. -t - 30
- a0
- 50
. - 60
. . ‘e [
s - 70
L 80
- 90
- 100
110
. - - . 120
L] -
- LT .
. 1" E1ao
. -
ML T T T T T T T T T T T T
75 70 65 6.0 55 50 45 4.0 35 30 25 20 15  ppm
800N-20T
13C-HMBC
20-0H
M__h_A L L
. ppm
- * - - - - = 3 20
- -
P
- - 30
" ka0
- 50
- - - L 80
- - - . =2 “
- - = - - 70
= 80
- 90
=100
110
. - ] ., P10
e - L 130
. = . - .
- - -lt-. = = ‘-.. ‘- 140
- " *
- 150
T T T T T T T T T L} T T T
75 70 6.5 6.0 55 50 4.5 4.0 35 3.0 25 20 15 ppm
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Sarrant Bats Fazsacs
) et

L
fare Toeviaae
2,04

i

f

HgHN\'IGJIS:!U

ges

REBENS:

01370
29,5505 e

L0

Frecenning parssetars
" P
S

Cuezest Data Parasetess
EAME EMEG M- 20T

Eximo T
FROCHD 1
F2 - Aequisitlen Pacass
Date_ 20091327
Tire

EHSTRAIM

FRODND % o CF

TCL LK~
FULPACG  hwieqpd 2ndqt
a

Fl - Aequisition parameters

o

Er 2012245 s

Fiouss T4_B4ETED me
189678 o

ar

F2 - Processing paramerers

a1 2048

aF 8001800156 Nz

wow EINE

583 o

s 0 He

as o

PC o

F1 - Processing parameters
50 2048
=3

5F 201,203
Tiates

21 MM

wost
833 o
s 0 He
o o



UPN-22T

expd  s2pul
date e g6 2008 drra o 435,860
ate c r .
solvent cocis an | Hl OBn
fite exp dpr 30
ACQUISITION dof 0
sfrg 495 864 dm nnn
tn HL  dmm c 21
at £.016  dmf 200
np BS536  dseq
s 6533.3 dres 1.0
iy 4000 homo n
[ 4 [ /
tpwr 61 dfrgz 1
e 13.5  dn
d1 0.100  dpwrd 1
tof 263.9 dof2 [
nt 16 dm2 n
ct 16 dem2 c
alock no dmf2 200
gain not used dseqd
52 1.0
1 n homod n
in " DECT
dp dfra3 ]
nn dnd
DISPLAY dpwrd 1
B51.6  dof3 1 .
wp 4309.6 dm3 n
vs 113 dmm3 c
sc o amf3 200
we 250 dsegd
hzmm 17.24 dresd 1.0
15 200.00 howod "
Al a8i.4 PROCESSING
rfp o wtfile
th T proc ft
ins 3,000 fn 65536
ai ph math f
werr .
wikp  process plH
whe
wiit wit
|
|
-
I g (- ] fl_!\_/ KJ
—_ e —T— T —T— . T + T T — T T
9 8 7 6 5 4 3 2 ppm
—— — . —— s
2.07 2.99 2.08 4.69 6.73
.65 1.05 5.15 3.22 1005 1.51
UPN-22T

Pulse Sequence: relayh
Solvent: COC13

Ambient temperature
INOVA-500 “nmrZa.chem.nd.cdu”

Relax. delay 1.300 sec

COosY 30-30

Acg. time 0.139 sec

Width 3691.6 Hz

ZD Width 3691.6 Hz

B repetitions

256 increments

OBSERVE Hi, 499.8611619 MHZ
ATA PR

Sine ball 0.06% sec
"ESEIN

-
=
=4

1 DATA P

Sine bel .035 sec

FT size 1024 x 1024
Total time 50 min, $0 sec

OBn
e A il LWh Ve
w
F2 -
(ppny 2 - -
1 &
2.0
e
2.5
1 3 8
] = = .
3.0
3.5
] -
0] . i o= =
a5 q@v |
i =" |
o o= - |
. o o ® |
] #ﬂ | L - Y i
5.5, ° B :
— T L e B e e T T 7
5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5
F1 (ppm)
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UPN-22T

axp2  s2pul
SAMPLE DEC.
date Dec 26 2003 dfrg 499,864
s0lvent COCIZ  dn i
file exp  dpwr a0
ACQUISITION dof o
sfrg 125.702 dm ¥y
tn Cl13 dem [
at 1.215 dmf 8787.35
np 65536 dseg
s 26963.3 dres 1.0
o 15000 howo n ;
bs DECZ /
tpur 52 dfrgz o !
10.2 dn2
dal 1.800 dpwr? 1
tof 144.5 dof? o
nt 640 dmZ n OBn
ct B dmm? ©
alock n o dmf? 10000
in not used dseq?
FLAGS dresz 1.0
" n n
in n DECE
dp y dfrgd L]
hs nno dnd
DISPLAY dpwra 1
£p 1.0 dof3 ] .
wp 20478 .8 dm3 n
Vs 160 dnmd ©
5c dmf3 10000
we 250 dseqd
hznm 81.82 dres3 1.0
is 500,00  homod n
rfl 11113.9 PROCESSING
rfp 3678.1 1.00
th 5 wifile
ins 100,000 proc ft
ai ede ph o 131078
math f
warr
wexp
whs
wnt - o
232 58 - o
e gt K] e BHE
B "‘.-J = = EEE
fme . ] w PR
anE L T o« J 287 L
BN o=l L
= ~I3 =
= L | I
% L & |
= @ |
H |
]
‘ |
‘ | |
i .
Lok L .
e —T T R T . T T T — - : I
160 140 120 100 &0 60 an ppm
UPN-22T
Pulse Sequence: dept
OBn
CH3 cartons 21
. k )\
CH2 carbons |
CH carbons
|
all protonated carbons N ‘
] |
’ I L T
r T —— T —T — T — T T —r — T -
150 140 130 120 110 100 an &80 70 60 50 a0 3o ppm
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UPH-22T

Pulse Sequence: hetcor
Solvent: CDC13

INOVA=500 “nar2a.ches.nd.edu™

Relax. delay 1.500 sec
Acg. time 0.111 sec
Width  18403.5 Nz
20 Width 3717.3 Hz

8 repetitions

256 increments
OBSERVE €13, 125.6301999 WHz
DECOUPLE M1, 433 8633616 WHZ
Power 40 db

on during acquisition

of f_during delay

WALTZ-16 modulated

DATA PROCESSING

Line broadening 1.0 Mz

F1 DATA PROCESSING

OBn

-S49-

" -
-
|F1 4 -
g (ppm) i
e 1 | H "
2.0 i
ﬂ b b
2.5 }
I
1 . i
3.0
3.5
| ]
= ]
1 4.0 " . 4
1 L} '
| 1
| ] S
— 1 4.5~ i
. |
- .
5.0
| .
St :
| 5.5
T T T T T T T T T
130 110 100 30 70 60 50 40 30
Fz (ppm)
uPH-7
expl  s2pul
FLE DEC. & VT
date Jan 13 2010 dfrg 433,886
solvent acetone dn H
file exp  dpar 30
ACOUISITION dof 0
sfrq 195,867 dm nan
tn H1  dmm
at 016 dmf 200
np 65536 dseq
B 6533.3 dres 1.0
fh a0 n
bs 4 DECZ
tpwr o0 dfea o
B E
al 0.100  dpurz 1 CBn
tof 269,35 dof2 0
nt i6  dm2 n
ct 16  dmm? «
alock dmi? 200
gain rot used  dseqz
¥ dres? 1.0
11 n n
in n DECT
tp dfrgd o
dan3
DISPLAY dpwrd 1
561.2 dofd ]
Wi 44518 dm3 n
Vs 136 dmmd € N
5c dmf3 200
we 0 dseqd
hzan 17.81 dresd 1.0
5 400,00 n
P 1540.4 PROCESSING
o 1024.7 wifile
th proc
ins 1.000 fn 65536
a h math
werr
wewp  process plH N
whe
wnt wit
— ——T — — — 7 —_ T T
9 8 7 3 5 4 3 2 ppm
—_— B B
2.33 .31 1.16 1.08 3.42 3.59 3.13 3.0
2.1 1.00 2.52 1.96 1.92 14.85 14,06



UPH-7

Pulse Sequence: relayh
Solvent: acetons

Ambient tesperature
INOVA=500 “rerZa.ches.nd.edu™

Relax, delay 1.300 sec OBn
COSY 30-30

Acg. time 0.134 sec

wigih 38,

20.1 Hz
20 Width 3820.1 Hz

RVE
Sine bell 0.034 ‘:G
Total time 50 min, 38 sec I
i i
A M lk_. . v .

.
w
sl
3

_;Jm;[_c%‘fl_@_mi
LA ‘8
: {;b.
; %

5.0 -2 -1 L]
. <
&P . ==
] .
R4 - L]
5.5—_‘.
]
— T T B i S e e S S I
5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5
FL (ppm)
UPH-7
exp?  s2pul
SAMPLE DEC. & VT
gate Jan 13 2010 ¢frg 489,866
solvent Acetone  dn H1
fle exp  dpwr 40
ACQUISITION dof °
sfrg 125.703  dm Yy
tn €12  dmm b
at 1.215 dmf B7A7.35
np 65536 dseq
B 26963.3 dres 1.0
fb 15000 homo ‘
bs 4 DECZ
Lpwr 52 dfrqz ] OBn
P 10.2  dn2
a1 1.800 dpwr2 1
tof 144.5  @of2 [
" onZ n
ot 109 dma? ©
alock n o eaf2 10000
Gain not used dseql
FL dresi 1.0
n Z
in n DEC
dp arrgs 0
an3
DISPLAY dpwr3 1
1625.4 dof3 o -
wp £1541.9 dm3 n
e dna3 <
sc 0 omf3 10000
we 250 dseqd
hzmm B6.17 dresd 1.0
S00.00 homod
S076.2 PROCESSING
a760.7 b 1.00
wtfile =
100,000 proc ft =T m =1
n 131072 -4 e ENR .
math f Rem . cmoeEgdew 2o
verr 288,20 SRgannaia S:
anz L T 2=
wexp - . B2=% HRnn Ge
whs GE Semia 1
wint ~ neEE
H

128.087

125.157
124,558

123.635

145
145
118,
R e 63 17
21,609

131,855
~131.720
a33
72.388
/E|
—23.7a7

67.1085

N 16,175

L s e i

T
180 160 140 120 100 &80 ] 40 ppm
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UPH-7

Pulse Sequence: dept

CH3 carbons

A
|
n
CHZ carbons |
» ) "
‘Jl‘ ‘ €H carbons
™, - " by .
a1l protonated carbons i ‘ ' l ‘ ‘ ‘ ‘l
itk L A L . . L
B S e e T e e T T e T ; — - - .
130 1z0 110 100 a0 &0 70 60 50 a0 30 20 ppm

UPH=7

Pulse Sequence: hetcor
Solvent: Acetone

Ambient temperature

User: 1-14-87

INOVA=S00 “nar2a.chem.nd.edu™

Relax. delay 1.500 sec
Acg. time 0.111 sec
Width 18403.5 Hz
20 Width 3562.7 Hz

4 repetitions

256 incresgnts
OBSERVE €13, 125.6907320 WHz
DECOUPLE  HI, 493.8653419 MHz
Power A0 dB I\
on during acquisition |
of f_during dela |
=16 nodulated
DATA PROCESSING 1l 1
Line broadening 1.0 Hz il |
F1 DATA PROCESSING
ne broadening 0.3 Hz |“ | |
FT size 4095 x |
Total time 2& min, 38 sec I} I 1 A
1F
1 (ppm), '
_‘! 1.5 i | LN
= 2.0
=== ] | v i
_.,J_ 1
i
it
' f
ﬂ | :
i
" \
i
T T T T T T T i T
1z0 110 100 30 an 70 60 50 40 30 ]
F2 (ppm)
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uPH-7

Pulse Sequence: hetcor

Solvent: Acetone

Ambient temperature

User:  1-14-87

INOVA<S00 “nar2a.chem.nd.edu™

Relax, delay 1.500 sec
Acg. time 0.111 sec
Widih  18403.5 Hz

2D Width 3562.7 Hz

4 repetitions

256 increments

OBSERVE C13, 125.8907320 WHZ

DECOUPLE H1, 439.8659415 WHz

Power A0 d8 |
on during acquisition
of f during dela

WALT. 16 Iy

ING
Line broadening 1.0 Hz
F1 DATA PROCESSING
Line broadening 0.3 Hz
FT size 4036 » 1024

Total time 28 min, 3B sec "
F1 7
(ppm] _ .
1.5
—m 4 P o
J— ] 1 '
2.0 '

A
re
w

3.0
3.5
. h I
- 4.0 i + .
1 f ,
d| 4.5‘I ' '
T T T T T r T T T T T T
75 70 65 (1] 55 50 45 40 35 30 25 20
Fz (ppm)
uPt-a
#xpl  &Zpul
SAMPLE T
date Jan 13 2010 493.861
solvent coci3 H1
e wxp 30
ACQUISITION o
sfrg 493.864 nnn
tn 3
at 5.01 200
np 65536
s 6533.3 1.0
o 400 n
bs pEc2
tpwr 3 o
P 13.5
d1 0.100 1
tof 269.9 L]
nt 15 n
ct 15 [
alock n 200
gain not used
1.0
i n n
in n DEC3
dp ¥ [
nn
DISPLAY 1
H .
n
c
dnfd 200
250 dseqd
13.56 dres3 1.0
200.00 homo3 n
$10.6 FROCESSING
0 wtfile
7 proc ft
ins 2.000 fn 65536
ai ph math f
werr . N
wexp  process pli
whi
wnt it
. |
- _ |
I L Y v
T T T T T T T T T ¥ v . ' T r T T T T
7 6 5 4 3 2 ppm
— e —_— ——
0.88 2.00 3.089.58
3.83 16.67 .20
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UPH-8

Pulse Sequence: relayh

Solvent: COCIZ
Ambient temperature

INOVA=500 ‘“nmrZa.ches.nd.edu™

Relax. delay 1.300 sec
COSY 30-90

Acqg. time 0.151 sec
Width 3382.2 Hz

20 Width 3382.2 Hz

8 repetitions
suaincra-sn

s
H1, 499.8611751 WHz

DBSE:

DATA PROCESSING
Sine bell 0.076 sec
F1 DATA PROCESSING
Sine bell 0.038 sec
FT size 1024 x 1024

Total time L hr, 45 min, 8 sec

t

Egprn] -3 - -
Y - o™ - =
1 i
= 2.0 ﬁ ﬁ as
1 e
2.5
- =
3.0-
3.5
J -
- 4 e < s -
4.5 . - .
5.0-
] t= . o 73]
A o
o a
5.5 ®
T T T T T T L T T
5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0
F1 (ppm)
UPH-8
expz  sipul
SAMPLE DEC. & VT
date Jan 18 2010 dfrg 459.864
solvent cociE  an H1
file exp  dpwr 40
ACOUISTTION ot ]
sfrg 125.702  om vy
tn dmn w
at dmf B7AT.35
np dseq
sw dres 1.0
b n .
bs oecz
tpwr 52 dfrq? 0
e 10.2  dn
dl 1.800 dpwr2 1
tof 144.5% dof2 o
nt 640 omZ n
ct 53 dma ©
alock n o gmfz 10000
gain not used dseql
dresz 1.0
1 n
in n DECS
dp vy dfrg3 L]
hs dn.
DISPLAY dpurs 1
=P 1785.3  dof3 0 .
20974.5 dm3 n
vE dna3 L3
sc anf3 10000
250 dseqs
hzmm B3.50 dres3 1.0
15 500.00  homo n =
rfl 1117, PROCESSING Aot Re
:."P 957&; nt;"‘ 1.00 Pt 2 T-TR N
w 1] e s =
ins 100,000 proc r 2iYEeTSn8R B33
ai cde ph n 131072 a [T 988, a nn®
math f B w0 0e S8s
. At E]
N INEINY
wexp
whs
wnt

S8.804

139.472
77.255
77.003
e TE.TAB

131,108

23.232

L B L L B e e e e e T e T v T

140 120 100 ) 80 50 10
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UPH-8

Pulse Sequence: dept

CH3 carbons

CHE earbons

CH carbons

all protonated carbons

T T - - - - T
120 110 100 30 &80 7o 60 50 a0 30 ppm

UPH-8

Pulse Sequence: hetcor

coCc13
temperature
User: 1-14=-
INOVA-500 “nerZa.ches.nd.edu"

Relax. delay 1.500 sec
Acg. time 0.111

Width 18403.5 Hz

2D Width 2129.8 Hz

4 repetitions

256 increments

OBSERVE C13, 125.6302032 MHz
DECOUPLE W1, 499 8629387 MHz
Power 40 dB

on during acquisition
of f_during delay

WALTZ=16 modulated

DATA PROCESSING

Line broadening 1.0 Hz

F1 DATA PROCESSING [[

Line broadening 0.3 Hz
FT size 4095 x 512
Total time 28 min, 2 sec [ 1 R

=t B
= 2.0 . ! P

'\

L S S e

120 110 100 90 80 70 60 50 40 30 20
F2 (ppm)

——rrrTr T T — T T
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uPH-B

Pulse Sequence: hateor

Solvent: COC13
Arbient temperature
User: 14

INOVA-S00

Relax. delay 1.
Acqg. time 0.111
Width 1840
ZD Width 2179
4 repetitl

i neres

LURTI

256 mants
OBSERVE CI13, 17%.6902032 MHz

DECOUPLE
Power

04L 55 ING

acquisition

Wil 4398523387 MHZ
dan

Ling troadening 1.0 Hz
oAtA PKDL’ISSTHG
Line broadening 0.3 Hz .
FT gize A0%6 x 512 .
Total time 29 min, 2 sec | 1
F1 :I
(ppm)
1.6~ ' ‘
f
2.2
e T T T TR ey TR T R I T
4z 40 38 36 34 32 30 28 26 24 22 20 18 16
. Fz (ppm) .
UPN-10
expl  s2pul
SAMPLE DEC. & VT
date Wov 13 2009 dfrg 499,864
solvent cOCIE  dn [
file exp dpWr 20
ACQUISITION dof ]
sfrg 499 8640 dm nnn
tn dnn (3
at 5.016 dmf 200
np 65536 dseg
v 6533.3 dres 1.0
fbo 4000 n
bs DEC2
tpwr 61 dfrg? ]
e 13.5  dnZ
dl 0.100 dpwrd 1
tof 269,35 dof2 ]
nt 16 a2 n
ot 16 dmaz ©
alock nodafz 200
gain not used dseq?
5 dres? 1.0
11 n n
in n DEC3
d dfrqd ]
hs dna
DISPLAY dpwrd 1
=p G48.4  dofd e
wp 4464.1 dm3 n
vE 7 <
sc 0 odnmf3 200
we 250 dseqd
hma 17.86  dresd 1.0
15 200.00 b n
el 510.6 PROCESSING
rip 0 wtfile
th 7 proc t
ns z.000 fn 65536
al wh math
werr *
wexp  process plH
whi
wnt wit
IL~ U 'l_;q
— T T —r— v v T T T —
10 ] 8 6 4 3 2 ppm
— [— fe—— ———
.14 1.00 4.1% 1.09 0.98 5.80
z.00 2.07 1.18 4.8 6.25
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UPN-10

Pulse Sequence: relayh

Solvent: CDCI3
Anbient temperature

IKDVA-500 “nmrza.chem.nd . edu’”
Relax. delay 1,300 sec
€oSY 30-30
Acq. time 0.162 sec
Width  3167.7 Mz
20 Width 3167.7 Hz
;s;‘i’“ltw": i _‘Jk
norements AA
DBSERVE 5 A99.8611751 WMz S — *' - M - M‘
DATA PROCESSING *
Sine bell 0.081 sec Fz
F1 DATA PROCESSING .
Sine bell 0.040 sec (ppm 8, -
FT size 1024 % 1024 ®
Total time 26 min, 0 sec - ' L]
2.0
|
1
2.5 d
3.0
3.5 o .® .
7 =
g o B
4.0 [ ] 3 L]
2 E
4.5- e e ’ - -
- | - o
. 5.0
3 i e . - a
] e o L] [
5.5
- T T T T T T T R I 1
5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0
F1 (ppm)
uPH-10
exp?  sZpul
SAMPLE DEC. & VT
date  MNov 13 2008 dfrq 499,864
salvent cOC13  dn H1
g dpwr an
ACQUISITION dof 0
sfrq 125.702 dnm ¥y
tn €13 dnm w
at 1.215 dnf 8787.35
np 655! dseq
W 26963.3 dres 1.0
i 15000 h n
b5 4 DECZ
tpwr 52 dfra2 0
P 10.2 dn2
dt 1.800 dpwr2 1
tof 144.5  dof2 ]
nt 640 dm2 n
ct 46 dum2 c
alock noodmi2 10000
gain not used dseq?
FLAGS dresz 1.0
i1 n n
in n DEC3
dp y  dfrgd [
hs nn dnd
DISPLAY dpurd 1 .
£p 2102.5 dof3 L]
wp 194868 dm3 n
hid 6 dmm3 c =,
sc wmf3 w000 I~
we 250 cseqd =2
hzmm 77.35 cres3 1.0 H5e
is 500.00 hosod -3
Ff 11118.8 PROCESSING
rfp G78.1 b 1.00
th 3 wifile
fns 100.000 proc t
ai cdc ph n 121072
math T e "
e N -
werr = :: - L BSs
= = “aEe
ity g s 't 5 g
wit = ~ R s % E-a
- ~ - 1 H ~ 2
K| & 5 g (e # z
. o E] = g
= E] : =
. E: : - P “
= o FRS
%w -
A mek
2 H
S
| Ll [
. ’ | ‘
l i |
L — el
e e L I B e e B N B e e T — | — T T —— T
160 150 140 130 120 110 100 a0 1] 70 60 50 40 30 ppm
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UPN-10

Pulse Sequence: dept

CH3 carbons

CHZ carbons |

i N L

CH carbons

! |
L] 2l

all protonated carkons

T T 1 T T T T

T T T
130 120 110 100 30 a0 70 60 50 40 30 ppm

UPN-10

Pulse Sequence: hetcor

Solvent: CDC13

Ambient temperature

User: 1-14-87

INOVA=500 “nar2a.ches.nd.edu"

Relax. delay 1.500 sec
Acg. time 0.111 sec
Width 18403.5 Hz

4 repetitions
128 increments
OBSERVE C13, 125.6902048 MHz
DECOUPLE  H1, 493.8634204 MHz

on during acquisition
of f_during dela
WALTZ-16 modulated 1
DATA PROCESSING . 1
Line broadening 1.0 Hz |
F1 DATA PROCESSING |
Line broadening 0.3 Mz |
FT size 4036 x 212 i H l |
Total time 14 min, 13 sec A |
F1
(ppm b
Iy
2.0
o
2.5
3.0 !
J 3.5j ]
] o
= 40 Y
= 4.5 ) | ! [
5.0+,
1
.
1
ﬁ 5.5 !
Ty T e T R e e e e e s A e SRS S
. 1] 120 110 100 30 an 70 60 50 40 30
Fz (ppm)
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UPN-10

Pulse Sequence: hetcor

ser:

v 1-14-1
INOVA-500  “naria.chem.nd.edu"

Relax. delay 1.500 sec
Acq. time 0.111 sec

ents
OBSERVE  C13, 125.6902048 WHz
DECOUPLE  H1, 499.8634204 MHZ
Power 40 d
on during acquisition
of f during delay
WALTZ=16 modulated
DATA PROCESSIMN
Line broadening 1.
F1 DATA PROCESSING
Line broadening 0.3 Mz
FT gize 4036 x 512
Total time 14 min, 13 sec

F1
(ppm . [~ !
3 L
< 0 i |
2.5
3.0
E '
3.5 I
4 . .
4.0 '
. 31 ] .l
| i '
— = 4.5 N I ® 1 o
= | ' .
T T T T T T T T L
100 90 80 70 60 50 a0 30 20
F2 (ppm)
UPH-3
expl sipul
SAMPLE DEC. & VT
date Dec 29 2009 dfrg 499,864
solvant cOCIS  dn
file axp  dpur 30
ACQUISITION dof [
sfrg 499,864 dm nnn
n dmn 3
at 5.016 dmf 200
np 65536 dseq
s 6533.3  dres 1.0
b H homo
bs DEC2
tpwr dfrgz [
B it dn2
a1 0100 dpwr 1
tof 269.9 dof? o
nt 1 dm2 n
ct 1 dmm? c
alock n dmf2 200
gain not used dseq?
FLAGS dresz 1.0
n omoZ n
in " DEC3
dp ¥ dfrg3 []
hs nn o dnd
DISPLAY dpwr3 1
.2 dof3 0
i A661.5  dm3 n
V5 29 dmm 3 c
sc dmf3 200
we 250 dseqd
nzen 18,65 dresd 1.0
15 100.00  homod n
el S10. PROCESSING
e wifile
th proc ft
ins 1.000 fn 65536
ai ph math f
werre N
wexp  process piM
Wi
wnit wit
. - —— 3
— N J Iﬂ i h_u
T -7 T—T——fF—T—7—T—Tr—F—T——T 777777771 1 — |-
10 ] & 7 [ 5 4 3 e ppm
P e SN — . s
a.24 1.00 1.82 1.87 z.16 14.52 4.20
8.12 .64 0.4z’ 2.32 . 23.98
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UPH=3

Pulse Sequence: relayh
Solvent: CDCI13

Ambient temperature
INOVA-500 “rerza.chem.nd.edu”

Relax. delay 1.300 sec
COsY 30-30

Acq. time 0.140 sec
Width 3657.1 Hz

ZD Width 3657.1 Hz

18 repetitions

256 Increments
OBSERVE Hi, 499.8611751 WHz

T T
5.5 5.0 4.5 4.0 3.5 3.0 2.5 z.0 1.5
F1 (ppm)

UPH=3
exp?  s2pul

SANPLE DEC. & VT
date Dec 29 2008 dfrg 493 .864
solvent €OC13  dn HL
file tep dpwr an
ACQUISTTION dof ]
sfra 125.702 dm VY
tn €13 dam [
at 1.215 daf 8787.35
np 65536 dseq
5w 269633 dres 1.0
i 15000 homo .
bs 4 DEcz
tpwr 52 dfrq2 ]
0.2 dni
d 1,800 dpwr? 1
tof 144.5 dof2 ]
nt 640 dni n
ct 640 dmna? ©
alock n o odnf? 10008
gain not used dseq?
dres? 1.0
i n homo? n
in n [12:5]
dp y o odfrgd ] o
hs nn =8,
DISPLAY dipwr 1 it R
sp 1537.7 dofd ] =5
wp 23277.7 dmd n als
Ve 317 demd [ '*J:
se 0 dmfl 10000 |
we 250 dseqd )
hma 93.11 dres3 1.0 r
15 500,00 homod =
el 11116.3 PROCESSING - @ -
rfp 3678.1 b 1 - o = =
th 17 wifile 5 e =
100,000 proc t - 34 wn?
al  cdc ph n 131072 ) = |- San
math ¥ [/ 3 La . PR
g ¥ P
werr ig b -
wenp rE || - -
(e o =4 - va -1
ot . /=:§ g g bE
£ i s 52 o
- EE] d 2
- ~ )
= / = a :
"~ = S
\ | &
| ¢
| .
" UL .
T T I e o o B B B B NN e e L o o e B A S N B e o
180 160 140 1zn 100 a0 60 410 ppm

-S59-



UPH-3

Pulse Sequence: dept

CH3 carbons

“_ L

CHZ carbons

. 1

€N carbans

all protonated carbons

T ' N | L.-;h“‘, 1

UPH-3
Pulse Sequence: hetcor

Solvent: COC13
fmbient temperature

User: 1-14
INOVA=500 “neria.chem.nd.edu"

Relax. delay 1.500 sec
Acg. time 0.111 sec

Width 18403.5 Hz

20 Width 3682.7 Hz

16 repetitions

256 increments

OBSERVE  C13, 125 6902028 MHz
DECOUPLE M1, 438 8633302 WHz
Power 40 db

on during acquisition
of f_during delay
WALTZ-16 modulated
DATA PROCESSING

Line broadening 1.0 Wz
F1 DATA PROCESSING ‘

Line broadening 0.3 Hz
FT size 4096 x 1024
Total time 1 hr, 54 min, 7 sec

0 L L i‘u

-
-

(ppm

~ -
= wn

ra
w
ST BT S

R

. c— e ;
130 120 110 100 90 a0 70 60 50 40 30 20
Fz (ppm)
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UPH-3T
TOCSY

UPH-3T
13C-HSQC

EXFHO £l
EROCNG 1

- Acquisition Param
B

+ %

*

75

‘-‘

75

7.0

65

T T
4.5 4.0
-
-

T
40 35

-S61-

ppm
15
2.0
0.00060300
1.33395338
0.53000000
25 0.03020000
0.00001000 sec
0.00001000 sec
0.06000000 sec
Lao 069120130 sec
! ©.00120800 sec
©.00012160 sec
35 °
4.0
PL1D 8,43 di
S0l 890, 1937840 Miz
4.5
macaue GHADIENT CHANNEL
HAML SINE. 100
RAMZ
21 v
50 crz ®
P& 100000 uses
F1 - Acquisition parameters
™ 1024
5.5 sFoL S00.1818 Mz
FIDRES 8030342 He
s 10.297 ppm
FRMODE  Echo-Antiechs
6.0 F2 - Processing parameters
51 48
sF 8001800073 Moz
Wo QEINE
-6.5
7.0
75
80
ppm
Curpeen Gata Faanaresy
o H
e 1
¥ - Acpuiaition Passnsess
Date. Zoieain
Vo
ppm
- 20
- 30
- 40
- 50
o R
- B0 s ot
s 5 cres
i 0 mres
) 5 ooy
e D wes
o o =
i oo .
70 i 20114 s
a3 ion o
i 168
manis Crp,48,3 3,184
4
- 80
- 90
=100
F110
120 -
i
=
"
n-
E =
130 -4
e
s
i
=
ppm



UPH-3T
13C-HSQC-TOCSY

- 110

=120

6.0

UPH-3T
13C-HMBC \]/\/Y\/\I/\/Ts
=

7b

a5

3.0

25

ppm

=110

- 120

- 130

75 70 65 6.0

55

50

45

40

-S62-

as

30

25

20

15

ppm

o, 00
130002
08

o

201, 3205110

2 - Acquisition Pac
Date_ 20100

2!
13,54

3 mm CPTEL 1H-
heibegplindgt
2848

om0
e 50
o8 128
e

= CHANNEL £l

mwmmn CHANNEL £3 wwmsmmwes
2 x

-2.00 an
2012248358 Nz

GRADIENT CHABSEL samss
SINE.100

aenmL
aENAME

B
rramor

F2 - Processing parameters
81 2

F BOD. 1830066 Max
wow GEIRE
sum

e 0 He

an o

B 140

F1 - Processie parameters
. 2048




uPH-11

expl  sipul
SAMPLE DEC. & VT
date  Jan 22 2010 dfrg 499.864
solvent cOCI3  an Hi
file exp dpwr 30
ACQUISITION dof
sfrg 435,864 dn nnn
tn Hl dmn
at .016  dnf 200
np E5536  dseq
e 6533.3 dres 1.0
b 4000  homo
bs a DEC2
tpwr 61 dfrg2 L]
[ 13.5
1 0.100  dpur2 1
tof 269.9 dof2 L]
nt 1 dn2 n
€t 16 dmm2 [
alock n daf2 200
gain not used dseqZ
dresz 1.0
I n homoZ n
in n DEC3
ap drrag3 ]
] nn  dn3
DISPLAY dpwr3 1 .
sp 485.3 dof3 o
wp 4154.3  dn3 n
ve 107 dend ©
sc 0 dnf3 200
we 50 dseqd
LE 16.62 dres3 1.0
is 200.00 nhomod n
rfl 510.6 PROCESSING
rfp o wtfile
th 7 proc ft
ins 1.000 fn 65536
al ph math f
werr N
wexp  process plH
whs
wnt ft
| - |-
\ X! I j#
il - DU | V5 T N— LTV
T —r———7—————r——7Jr—r—r—T—T—J T |77 —T——
9 8 7 6 5 4 3 2 ppm
—— e - [— [ — —]
2.03 0.38 2.04 1.79 4.3% 25.87
6.3% 3.9 1.51 1.15 15.97 1.60
UPH-11

Pulse Sequence: relayh
Solvent: CDCI13

Amvient temperature
INOVA-500 “rar2a.ches.nd,edu™

Relax. delay 1.300 sec
COsY 30-30

Acg. time 0.150 sec
Width 3406.9 Hz

20 Width 3406.9 Hz

Total time %1 min, 19 sec

o Fz -

=== (ppm]

P—

Lian
%
e

. !
5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5
. F1 (ppm)

-S63-



UPH-11

exp? sZpul
SANPLE DEC. & VT
date Jan 22 2010 dfrg 4917.884
solvent (== T H1
file wxp dper 40
ACQUISITION dot o
sfrg 125.702 dm Yy
tn Cl3 dmm W
at 1.215  dmf 787,35
no 65535 dseq
s 26363.3 dres 1.0
o 5000  homo n
bs a pecz
towr 52 dfrg2 ]
10.2 I
d 1.800 dpwr2 1
tof 144.5 dof2 0
n 640 dm2 n
€ a1 dmm2 ©
alock dmf2 10000
gain not used dseq2
dres? 1.0
i n 2 n
in n DEC3
dp y dfrgd 0
hs nn dnd
DISPLAY dpwr 3 1
$ 1455.0 dofd o
21506.1  dm3 "
WE 1 dmn N 3
sC dmf3 10000
e 250 dseqd
hamn B6.02 dres3d 1.0
is 500.00
il 11128.7 PROCESSING
rp 9678.1 b 1.00
th wifile ot o
ins 100.000 proc Tt Lan
ai  ede 1n 131072 e
math i ans .
werr JJ
wenp ~
s Rz -
wnt et Bl .
o -4
— '[2 RaRSRE 5
oy 3 h ) P TEm o
537833858 JigEREd H
conERESn @57 ) e R ~
=7 = | = # ne o
| -1 H E
. &
=
: | l
. |
‘ 1
| ﬂ [ I
B B o e o S e S e S B 1 —rrr — — i B o B e e
180 160 140 1zo a0 60 40 20 ppm
UPH-11

Pulse Sequence: dept

CHI carbons

|

CH2 carbons |
L L | |! l
‘i ©H carbons
i I
g |
1 1 ! L
8 all protenated earbons ! ‘ |
| LU
it . | | .
T T T T T T T T T T — T
140 130 120 110 100 a0 &0 70 60 50 40 30 20 ppm
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UPH=11

Pulse Sequence: hetcor

Solvent: COCI3
felslent temperature
14~

Usn
INOVA-S00 “reria.ches,nd.edu®

1.500 sec
'

nte

OBSERVE C13, 125.6307147 WHT
DECOUPLE M1, 489.8634376 Wz
Power 40 d8

on during acquisition
off during delay
WALTZ-16 modulated
DATA PROCESSING

e et e
fr1 t \ I
— ' Iy
i
i |
El
2.4 . \
E '
2.6
'
H
2.8 '
3.0~
]
3.69 ¢
3.8 ' ¢
= 4.034
T N ML | T T T T T T T T T T T
65 60 55 50 a5 an 35 30 25 20
F2 (ppm)
UPH-5_4
axpl  tZpul
DEC. & VT
date Jan ¥z 2010 dfrg 499864
solvent COCY3  dn H1
e Tars /i odusu~ dpr 5
seri6/dhesek/Priva~ dof o
Lo /UPHAPH-5_4=H.f~ da nnn J
id  dem © |
ACQUISITION daf 00
sfrq 488 864 dseg
tn H1 dres 1.0
PROCESSING
ft
65536
T
process plH
wft
|
l v '\_Jl_,l/\_

T
3 z 1 ppm

T
8 7 6 5 4
f— —
1.00 z.04 311
5.61 23.48 20.05
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UPH-5_3

Pulse Sequence: relayh

Solvent: CDC13
fmbient temperature
INOVA=500 “nar2a.ches.nd.edu”

Relax. delay 1.300 sec
COsY %0-90

Acg. time 0.163 sec
Width 3133.4 Hz

20 Width 3133.4 Hz

Sine bell 0.041 sec
FT size 1024 x 1024
Total time 7 hr, 4 min, 54 sec

A —
J F2
= (ppm) = .
ZSJ 2.0+ g
2.5
| 1 P
| 3.0 .
| 3.5
- 4'0_' = (=] =
4.51
| J :
| 5.01 :
. = . o L' Ve
| 1 * f
Y 5.54 - a o
I T T T T T T T T
5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0
F1 (ppm) .
UPH-5_4
exp?  £2pul
SAMPLE DEC NT
ate Jan 22 2010 dfrg 499,864
solvent CDCI3  dn H1
file ax dpwr 40
- MWIS"}gI; 202 dof L]
sfrg B dm
tn C1} dma YY‘!:
at 1.215 dmf 8787.3%
np 65536 dseqg
Ll 26963.3 dres 1.9
I 15060 o n
be 1 pEC2
tpr 52 dfrg []
[ 10.2  dnZ
' 1.800 dpwr? 1
tof 144.5 dof2 ?
nt &4 onZ n
ot 151  dmai <
alock n dafi 10000
odil‘ not used dseg?
dresz 1.0
11 n o2
in n DECH
dp y dfrgd L]
hs nn N3
DISPLAY dpwr3 1 g
sp 1755.7 dof3 o
wp 20620.7 dad n
vE 81 dma3 <
sc 0 dnf3 10000
we 250 dseqd
hznm B2.48  dres3 1.0
is 500.00 homod n
rfl 11111.4 FROCESSING
rfp 9678.1 b 1.00
th 5 wtfile w e
ins 100.000 proc Tt -
ail co ph n 131072 - o~ . Ly
math ' . 228.%5. 8 =u
. g STHABSER.
werr - Phs P Ry
W iEn TR aTNe NG |
whis A EE
wnt -, L | e E |
2 2573.:2s \ 22 |
2 Sicenns M
olZm &, NuNSleg k4
ﬁ?ﬂgs-"sul”uﬁs o I 2
T i | L;“ | hew - L]
aBBaT (5 T SER - 3
a7RE |8 = SaE N i
l\ ]
|
. ‘ [
| |
| |
I 1
« |
! |
na |
L 1 A
— T T T T T T — ' - - . — ——
160 1an 120 100 a0 60 40 " ppm
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UPH-5_4

Pulse Sequence: dept

CHI carbons

CHZ carbons

CH carbons

a1l protonated carbons

l |

- - T T T T T T T " T 1
130 120 110 100 a0 &0 70 B0 50 40 30 20 ppm
uPH-5_3

Pulse Sequence: hetcor
Solvent: COC13
Ambient temperature
User: 1-14
INOVA-500 “nmr2a.chem.nd.edu®

Relax. delay 1.500 sec

Acqg. time 0.111 sec

Width 18403.5 Hz

2D Width 3193.5 Hz

32 repetitions

512 fncrements

OBSERVE C13, 125.6901970 MHz
DECOUPLE  H1, 499.8633346 MHz
Ponear 40

on during acquisition
¥

Line broadening 1.9 Hz
F1 DATA PROCESSING
Line broagening 0.3 Hz

FT size 4096 x 512 l | |
Total time 7 hr, 48 min, 35 sec
N
¢
'
'
!
. : ¥ .
. 5.0 s
< f (
| -
i 5.5]" .
| -L|-|:||r|||r|r1—r—|—|—||||r|||-|._ T 1 T T
120 110 100 g0 a0 70 60 50 a0 30 z0

Fz (ppm)
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UPH=5_3

Pulse Sequence: hetcor
S0lvent: COC13

Ambient tesperature

User: 1-1

INOVA-500 “narZa.ches,nd,edu”

Relax. delay 1.500 sec
Acq. time 0.111 sec
Width 18403.% Mz
20 Width 3193.5 Hz

DECOUPLE W1, 459.8633346 Whz
Power

on during acquisition

of f_during delay

WALTZ=16 modulated

DATA PROCESSING

Line broadening 1.0 Hz

F1 DATA PROCESS.

Line broadening 0.3 HZ
FT size 4096 x 512 ll [
Total time 7 hr, 48 min, 35 sec | ’h
U
]
\ i
2.2 . :
2.3
2.4 ' .
a4z an 38 36 34 3z 30 28 26 24 2z 20 18 16 14
F2 (ppm)
UPH-5_3
TOCSY
Current Data Parameters
NKAME UPH-5-3-1
4+ Euhfe), roeho H
F2 - Acquisition Parameters
i ol
—_— At INSTRUM .

apeet
FROBED 5 mm CPTCI 1H-

FULPROG  dipsiZergpsi
. 1™ 1024
-ppm :gwm CJC%:
- | 1
- . o3 1
« " . o - e 8012.820 Bz
FIDRES 7.825020 Bz
a 0.0619476 sec
ss  L20 [ 22,
] o 62,400 usec
a - bE 0.00 usec
.~ T 1.9
40 0.00000300 o
. - B 1.29999995 sus
Los di1 ©.03000000 sec
= D16 0.00020000 sex
L] a a - 020 ©.00001000 =
- - D21 L0O0CI0C0 moc
" ©.060000C0 suc
l BELTA 0.00120300 e
DELTAL 0.00120800 sex
3.0 FACTORL 11
180 0.00012480 sec
2
35
BL1O 9.42 db
4.0 SFOL 00, 1820373 MMz
mmmen GRADIENT CHANNEL
GEHAML SINE. 100
GEKAMZ SINE. 100
s 3.5 +
GPI2 .
F4.5 P16 1000.00 uses
F1 - Aeguisitisn parameters
™ 1024
5F01 $00.1028 MHz
FIDRES 7.825020 Hz
5.0 W 10.004 ppm
‘. FrdcoE Echo-Ant e
. - 51 04
3 - e e . SF BO0.1800111 Mz
- Wk GSINE
55 i X
L oMz
= o
BC 1.40
Fl - Processing paraneters
-60 a1 2048
o] esho-antiecha
F B00.1800111 MHe
WO States-TFFI
258 ]
L oMz
. =65 b ]
T T T T T T T T T T T
65 60 55 5.0 45 40 35 30 25 20 1.5 ppm
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UPH-5_3
13C-H5QC

A A

4+ Eu(hfc),

-

ppm

- 100

=110

=120

=130

6.5

UPH-5_3
13C-HSQC-TOCSY

55

50

4.5

a0

35

3.0

25

2.0

4+ Eufhfc),

T
1.5 ppm

22ZRRERETRN:
Leazanngiig

-

—

- 110

- 130

6.5

50

4.0

35

-S69-

3.0

25

20

T
15 ppm

Cerrant Bata Parsssters
o GP=deel
H
e 1
FI - Acquisities Parssenecs
Bere_ R
.11
peee
3 mn orTCT W
FEAMR0S  hegsdieigpaieg.
™ 1038

bt
aTEN
woeRs

10NN see

1

0.8000165% wee
2

n1 9.20
nio 9.41 am
o [EERTE i =

20019 &
Fle 2000.08 umsc

F1 - Mequisition parssetecs
™ 624

ot
rimEs
-




UPH-5_3

13C-HMBC
OH Current Bata Paramsters
s UPH-8-3-1
X0 s
4+ Eu(hfc), FROCED i
i - Acquisition Parameters
Bate. 20100%1%
Time 13,33
A MM INE TR
osaD
PULPROG
saLvENT
I3
o
b 3 - B 1 i €85 He
20 ricags 471 Kz
a 01243688 sec
WG 4600
L - Ll ] ..‘... o 0800 uses
5 ] BE 30.00 unes
- - oS ke 36,9 X
30 cusTLS 1.0000000
CHsTE 123.0000000
LI e ol o pretid 175, 0000500
e .30000300 o<
- 6 1. 39599338
cis 0026000
- - = 0 L a0 006230300
BELTAL 000280000
BELTAZ 6.00165724 sue
SELTAS ©.36329600 ses
) 100001310 sec
- 50 TR S —
8,10 unec
16.30 unes
030 4B
- 60 B00. 1828373 Bz
CHANNEL £2 —
14RO unes
1 ~2.00 4n
n 2012243395 M
GRADIENT CHABMEL
NE. 100
- 80
- 90
10,03
-3.09 %
1003.60 uaec
F1co Fi - Acquisition parameters
™ 512
£Fo1 201.224% Mt
FIERES 74546753 re
149,678 gy
=110 aF
pacaneters
Zoin
.18001 30 Mtz
120 QEINE
. .
a = 140
Fi - Processing parametecs
5 ferh
=
® st
350
LB
- - b
T T T T —T T T T
6.5 6.0 55 50 45 40 35 30 25
UPH_S5_2
expd  sipul
SANPL DEC. T
date Jan 4 2010 dfrg 439,866
solvent  acetone dn H1
1e exp  dpwr a0
ACQUISITION dof o
sfrg 499 . 867 oOnm nnn
tn H1 dam €
at 5.01 daf 200
np 65536 dseq
W §533.3 dres 0
fb 4000 L]
bs 4 DECZ
tpwr 61 dfrg2
Lol 13.5 dnZ
di 0.100 dpwrl 1
tof 269.9 dofZ L]
nt 16 daZ "
ct 16 deel 3
alock dnf2 000
gain not used dseql
dresi 1.0
1 n  homoZ n
in n . DEC3 N
dp y dfrgd
hs dn3
DISPLAY dpwr; 1
'™ €032 anf3 o
wp 339%9.4 odm3 n
Ve 133 dem3 3
8 dnf3 200
we 250 dseqd
hznm 13.60 dres3 1.0
1% 350.00 omo3 n
rfl $15.5 PROCESSING
rfp wtfile
th proc ft
ins 2.000 fn 65536
al math f
WEr| N
wexp  process pin
whis
wnt wit [
. — — —
— | — — — T T — 71—
7 6 5 q 3 Z ppm
———— — — [a— —
L 1.97 2.14 26.74
.23 9.35 26.65 .37
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UPH_S_2

Fulse Sequence: relayh
Solvent: acetons

Ambient temperature
INOVA-500 “naria.chem.nd.edu™

Relax. delay 1.300 sec
COSY 90-90

Acq. time 0.227 sec
Width 2257.8 Hz

20 Width 2257.8 Wz
gsra etitions

ts
oe: H1, 433.8637743 MHz
DATA PROCESSING

Sine _bell 0.113 sec

1 DATA ESSING

Sine bell 0.057 sec

FT size 1024 x 1024

Total time 54 min, 36 sec

D
= - z ¥
- ' 28 =
- - . e
- - ' L]
& bl & - ry
[ ] N -
T T — T —f Tt T T T LB T
5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5
. F1 (ppm)
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uPH_5_2
exps  s2pul
SAMPLE DEC. & VT
date Jan 4 2010 dfrq 499 .866
solvent  Acetons dn 1
file axp  dpwr a0
" &CDUIS[T}I’:; P :Of 0
sfrg B m
tn c1 e mu
at 1.215 dmf 8787.35
np 65536 dseq
W 26963.3 dres 1.0
o 15001 o n ’
bs a4 DECZ
tpur drrq2 ]
L 10.2 ng
a1 1.800 dpwr2 1
tof 144.5 dof2 o
nt 540 dn? n
ct 311 deal C
alocl amf2 10000
gatn ot used  dseq
dres? 1.0
11 n  homo: "
£ § e " .
P e
hs dn3
© DISFLAY dpwrd 1 :
sp 1272.7  dofd ] .
wp 21506.1 dm3 n
Vs dmad 3
s 0 dmi3 10000
we 250 dseqd
hzmm BE.02 dres3 1.0
is 500.00 howod n
rfl 1335.0 PROCESSING
rip b 1
th wifile
100.000 proc ft
al edc ph n 131072
math f .
warr
waxp
whis
wnt
- T T T T T BS T T T L B e o e e e LI e s e e
160 140 120 100 &0 60 40 20 ppm




UPH_5_2

Pulse Seguence: dept

CHI carbons . 4B2

CHZ carbons

]mm,

all protonated carbons

T r y—— e
130 120 110 100 90 a0 70 60 50

UPH_%S_2

Pulse Sequence: hetcor
Solvent: Acetone

Ambient temperature

User: 1-14-8

INOVA-500 “nerZa.ches.nd.edu®

Relax. delay 1.500 sec
cq. time 0.111 sec

Width 18403.5 Hz
2D Width 2240.6 Hz

itions
256 increments
OBSERVE C13, 135.6908115 MHz
DECOUPLE H1, 499.8655382 WHz J

B
on during acquisition
off_during delay
WALTZ-16 modulated

DATA PROCESSING

Line broadening 1.0 Hz

F1 DATA PROCESSING |
Line broadening 0.3 Wz |
FT size 4036 x 512

Total time 28 min, 59 sec 1

T T T T T
120 110 100 90 80 70 60
Fz (ppm)
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UPH_S_2

Pulse Segquence: hetcor

Solvent: Acetons
Ambient temperature
Usar: 1-14-87

B
INOVA-500 “naria.chem.nd.edu”

Relax. delay 1.500 sec
me 0.111 sec

18403.5 Hz

20 Width 2240.6 Mz

4 repetitions

256 incraments
OBSERVE C13, 125.6908115 MHz
DECOUPLE HL, 499.8855382 MHz
Power 40

on during acquisition
of f_during delay

Total time 28 min, 59 sec

—_n
-
L
v 3

=1

[
o
TR IR

|

~

-
w

]
=~

r
-

UPH-5_2
1H-TOCSY

¢

Hprrprerepera gy T A LA AL T
40 38 36 34 3z 30 28 26 24 2z 20
F2 (ppm)
I.M
- o= ppm
L 1] . "
L] L
- - *
- ° . ¢ lLes
— . % & oee o=
3o
. 35
4.0
4B2 + Eu(hfe),
- 4.5
’ 5.0
= * Jr
R 3 - -
. - o 55
-
6.0
6.5
- "
I T T T T T T T T T T
70 65 6.0 55 50 45 40 35 30 25 20 ppm

-S73-

18 16 14

Current Data Parametesrs
HAME UFH

H-5-2a-1
EXENO 4
PROCRD 1
F2 - Mequisition Parameters
Date_ 20100710
Time 16.56
INSTROM apeet
PROBHD 5 mm CPTCI 1H-
PULPROG dipsiletgpsi
D 1024
SOLVENT 0l 3
N3 1
B3 1
WH 8012830 He
FIDRES 7.825020 Hz
M 0.0639476 sec
B 3.6
o 62,400 usee
oE 30.00 usec
TE 3015 K
a0 0.00000300 see
D1 1.23399585 sec
di1 0.03000000 sec
D16 0.000200C0 sec
020 0.00001000 sec
o211 0.00001000 sec
o 0.03050000 sec
DELTA 0.00120300 sec
BELTAL 000120800 swc
FACTORI 6
0 0.00012480 wec
1 12
ST1CNT ]
mmmmmmmn CHARNEL £1 memmmene
HUC1 n
r 8.20 usec
g2 16,40 usc
5 24.00 usee
FL1 0.20 a8
FL1O 5.51 a8
sFO1 200, 1828373 Mz
GRADIENT CHARNEL =—ne=
SINE.100
SINE. 100
30,00 &
Ic.00 %

FL - Acquisiticn parametecs
™ 1024
5FOL 800.1823 MHz
FIDRES 7.825020 Hz
" 10.014 ppm
FoMODE  Echo-Antiecho

Fi - Processing parameters
51 L]

¥ B00.1800108 MEz
QSINE




UPH-5_2
13C-HsSQC

At

ppm
“Feo
- -
- — "
- 30
-
- e - 40
L 50
F eo
- 70
- 80
4B2 + Euhfc),
- 90
L 100
F110
k120
T T T T L T T T T T T
70 B5 8.0 55 50 45 40 35 30 25 20 ppm
UPH-5_2
13C-HSQC-TOCSY
i M A
ppm
) . ¥ 20
- - —
) I Sy
- 30
R P
-— - = e == 40
- 50
- 60
OH
- 70
- 80
4B2 + Eu(hfc),
~ 90
=100
F110
k120
- = - - R~
T T T T T L Ll 1 T T T
7.0 6.5 6.0 55 50 45 40 35 3.0 25 20 Ppm
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L

e e
En 18100711
.28

i

1 HiTEIIER

wormaz plmtuplse
Wiz 3
i 35 usee
#in 108 ures
" 80 uses
fed 20 uses
" o an
iz 30 dn
H) o dn
sroz e
an

“ig

wecn
ey
ne
=

1 - Pracessing parsserees
048
B0, 10 EE wnr
otner
H
o e
o
Lot

- Procesing paramst

03




UPH-5_2
13C-HSQC-TOCSY

Cusrent Gats Parassters
s uPm-3-2a-1
e 9

Fi - hequisitios Passsecers
a8

ppm
- - - — -’
F 20
& - ——
‘- — - - — - -
30
- - - e == - -
- - - dma— -= F a0
- 50
- 60
70
4B2 + Eu(hfc), E
F 90
- 100
PonE  bcha-ansiaths
[1 - Processing parameters
L 110 " AR seee
?.’. ™
B oam
2
- 1ea
=120 B
-
- - - o H
™
=
T T T T T T T
50 45 40 as 30 25 20 ppm

UPH-5_2
13C-HMEC

-
-
- ol - .
- -
- - .
DELTAZ 2100163754 &
DELTAY 0.06129600
000001 31
= 50
CRAMMEL (1 ==
830
16.40 usec
- 60 30 db
A00. 1878373 MHe
- COMRNEL £2
x
3 4,80 usee
70 PLZ -2.00 df
s¥o3 591, 2243358 Mz
- 80
- 90

4B2 + Euhfc),

100

F110
Processing paressiers
120 1603000160 ots
- - oS INE
- T e T
- ¢ - 130 e 14
. * e T3 - Proces
. e & o 'E‘ oo
- < - 3 o TeRT
=
. an
T T T T T T T T T T T
70 65 60 55 50 4.5 40 35 3.0 25 20 ppm
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UPH-5_2
13C-HMBC

4B2 + Eu(hfc),

- -
-

-

- e -

- e

- -

=110

120

35

30

-S76-

20

ppm

rers
1.

DELTAD 0.06129600
[ 0.00001310

0.20 df
a1 BED. 1828373 Me

= CHANNEL £2 wew
13c

1400

-2.00
2012243333

mmmess CRADIEST CHABNEL
£

GPRAML 100
GrRasa 104
GPRANY -109
GPRANA 100
PG E.100
GPHANE HE.100
arel 0
arEz 39,00
aFLy 40,10
GFTA 5.00
apLs -10.00
arzé =500
vl 1000.00

Fl - Acquisition parameters

1™ 1
8501 2012245 wdz
riones T4, S4BTED Mz

199,670 ppn
aF

£ - Processing parametscs

5T 8001800063 bz
QEINE

Lo 0 e
cn 3

Fl - Procassing parameters
1096






