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General Aspect:

Unless otherwise indicated, all reactions were performed under an oxygen—free atmosphere
of nitrogen or argon with strict exclusion of moisture from reagents and glassware.
Bis(cyclooctadienyl)nickel(0) (Ni(cod)2) and IPr were purchased from IL, stored under nitrogen
atmosphere and used without further purification. IM EtAICN in toluene purchased from
Aldrich was used as received without further purification. Toluene was distilled over sodium
before use.

Analytical thin layer chromatography (TLC) was performed using EM Science silica gel 60
F254 plates. The developed chromatogram was analyzed by UV lamp (254 nm), ethanolic
phosphomolybdic acid (PMA) or potassium permanganate (KMnOy). Liquid chromatography
was performed using a forced flow (flash chromatography) of the indicated solvent system on
Silica Gel (230-400 mesh). 'H and ?C NMR spectra were recorded on Bruker 400 MHz or 300
MHz spectrometers in CDCls. Chemical shifts in '"H NMR spectra are reported in ppm on the &
scale from an internal standard of residual chloroform (7.27 ppm). Data are reported as follows:
chemical shift, multiplicity (s = singlet, d = doublet, t = triplet, q = quartet, m = multiplet, br =
broad), coupling constant in hertz (Hz), and integration. Chemical shifts of *C NMR spectra are

reported in ppm from the central peak of CDCIl; (77.16 ppm) on the 6 scale.
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Preparation of the Cyclization Precursors:

The cyclization precursors are synthesized according to literature procedures or with some modifications:

1/ Salicylaldehyde derivatives: Madu, C. E.; Lovely, C. J. Synlett 2007, 2011.

Allyl Bromide
K,CO5, DMF
CHO 223 CHO
YC[ rt overnight v X
I — > Y7
¥ OH G O/\/

5-chloromethyl salicylaldehdye was used as a common intermediate to build the 5-substituted salicylaldehydes.
Preparation of the 5-chloromethyl salicylaldehdye: Naik, P. U.; McManus, G. J.; Zaworotko, M. J.; Singer, R.
D. Dalton Trans. 2008, 36, 4834.

cl R-OH OR
S : :CHO _ NEt PPhs |\ : CHO
OH 60 °C overnight KZCO3 O/\/

The 5-chloromethyl salicylaldehdye was dissolved in the corresponding alcohol (MeOH/iPrOH/Nopol/
N-methylaniline, 10 equiv., ratio unoptimized) and NEt; (3 equiv). 10 mol% of PPh; was added finally and the
reaction mixture was heated to 60 °C overnight. The mixture was concentrated and dissolved in EA/K,CO; aq,
stirred for 2 hrs at rt. Extract the aqueous layer with EA, dried, concentrated and purified by flash
chromatography (10% EA/Hex) to yield the 5-alkylether substituted salicylaldehydes.

Meo/\©iCHO
R = Me: (quantitative) o

'"H NMR (400 MHz, CDCly) &: 10.5 (s, 1H), 7.76 (d, 1H, J = 2.3 Hz), 7.50 (dd, 1H, J = 8.5, 2.3 Hz), 6.95 (d,
1H, J = 8.5 Hz), 6.09-5.99 (m, 1H), 5.45-5.28 (m, 2H), 4.64-4.62 (m, 2H), 4.37 (s, 2H), 3.34 (s, 3H).
13C NMR (100 MHz, CDCls) 5: 189.6, 160.5, 135.4, 132.3, 130.8, 127.8, 124.7, 118.1, 113.1, 73.7, 69.3, 58.1.

R = iPr: (quantitative)
'H NMR (400 MHz, CDCl5) &: 10.5 (s, 1H), 7.78 (d, 1H, J = 2.3 Hz), 7.54 (dd, 1H, J = 8.5, 2.3 Hz), 6.95 (d,
1H, J=8.5 Hz), 6.10-6.01 (m, 1H), 5.46-5.30 (m, 2H), 4.65-4.63 (m, 2H), 4.43 (s, 2H), 3.66 (hept, 1H, J = 6.1
Hz), 1.19 (d, 6H, J = 6.1 Hz).

C NMR (100 MHz, CDCL3) 3: 189.8, 160.4, 135.4, 132.4, 131.7, 127.7, 124.8, 118.1, 113.1, 71.2, 69.3, 69.2,
22.2.
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s

O

R = Nopol: (40% yield) AGﬁo/\/

'"H NMR (400 MHz, CDCLy) &: 10.5 (s, 1H), 7.78 (d, 1H, J = 2.2 Hz), 7.54 (dd, 1H, J = 8.5, 2.2 Hz), 6.95 (d,
IH, J = 8.5 Hz), 6.10-6.03 (m, 1H), 5.48-5.32 (m, 2H), 5.27 (s, 1H), 4.68-4.66 (m, 2H), 4.4 (s, 2H), 3.48 (t,
2H, J = 7.2 Hz), 2.38-2.02 (m, 7H), 1.26 (s, 3H), 1.15 (d, 1H, J = 8.5 Hz), 0.82 (s, 3H).

3¢ NMR (100 MHz, CDCL) &: 189.8, 160.5, 145.1, 135.5, 132.5, 131.3, 127.9, 124.8, 118.2, 118.1, 113.1,
72.0, 69.4, 69.0, 45.9, 40.9, 38.1, 37.2, 31.8, 31.4, 26.4, 21.3.

~ /\©:CHO
R = NMePh: (64% yield) " o

"H NMR (400 MHz, CDCLy) 8:10.5 (s, 1H), 7.76 (d, 1H, J = 2.3 Hz), 7.42 (dd, 1H, J = 8.5, 2.3 Hz), 7.27-7.22
(m, 2H), 6.93 (d, 1H, J = 8.5 Hz), 6.77-6.73 (m, 2H), 6.12-6.04 (m, 1H), 5.49-5.33 (m, 2H), 4.70-4.49 (m, 2H),
3.01 (s, 2H).

3C NMR (100 MHz, CDCLy) &: 189.8, 160.1, 149.6, 134.4, 132.5, 131.7, 129.3, 126.8, 125.0, 118.2, 117.0,
113.3, 112.7, 69.4, 56.0, 38.7.

o-=

2-(Tosylallylamino)benzaldehyde: Neuschl, M.; Bogdal, D.; Potacek, M. Molecules 2007, 12, 49.

COOEt 4/ LiAM, THF @ECHO
——
(IN/\/ 2/ PCC, DCM NN
1
+s Ts

2-(Tosylallylamino)acetophenone:
Theeraladanon, C.; Arisawa, M.; Nishida, A.; Nakagawa, M. Tetrahedron 2004, 60, 3017.

) Allyl Bromide o)

—»
NH 60°C overnight N/\/
)
Ts Ts

2-(homoallyl)benzaldehyde: (a) Comins, D. L.; Brown, J. D. J. Org. Chem. 1984, 49, 1078. (b) Bailey, W. F.;
Wachter-Jurcsak, N. M.; Pineau, M. R.; Ovaska, T. V.; Warren, R. R.; Lewis, C. E. J. Org. Chem. 1996, 61,
8216.

1/ MeNHCH,CH,NMe,

C(CHO nBuLi, THF ©/\Cio\/
——
3/ tBuLi, THF Z

step 2
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de Koning, C. B.; Giles, R. G. F.; Green, L. R.; Jahed, N. M. Tetrahedron 2003, 59, 3175.

CHO CHO
/Q/ 1/ 12h, 180°C
_—
AN
MeO O\J 2/ Mel MeQO'

OMe

Jana, S.; Roy, S. C. Tetrahedron Lett. 2006, 47, 5949

Cp,TiCl, OH

o
Excess Zn dust
H _—
[ :[ THF |
0/\ rt (¢

General procedure for the preparation of the cyclization precursors with a-branched monoene:

OH
=
DIAD, PPh
C:COOEt THF COOEt 1/ LiAH,, THF CHO
OH 0°C tort 2h o<# apcc pem ©io/</
50°C 3h
Preparation of S2:
Q OFt
CLC
07 ™ 83% yield.

At 0°C, to a solution of ethyl salicylate (2 mmol), 3-buten-2-0l (3 mmol), PPh; (3 mmol) in THF (20 mL) was
added DIAD (3 mmol) over 1 mins. After stirring at the same temperature for 5 mins, it was allowed to reach

room temperature for 2 hrs. The reaction was then heat to 50°C for 3 hrs to reach completion. The reaction was

concentrated and subjected to column purification.

'"H NMR (400 MHz, CDCLy) &: 7.75 (dd, 1H, J = 7.6, 1.6 Hz), 7.40-7.35 (m, 1H), 6.97-6.87 (m, 2H), 5.93
(ddd, 1H,J=17.1, 10.5, 5.9 Hz); 5.30 (d, 1H, J = 17.1 Hz); 5.15 (d, 1H, J = 10.5 Hz), 4.84 (m, 1H), 4.36 (q, 2H,
J=17.1Hz), 1.47 (d, 3H, J = 6.4 Hz), 1.38 (t, 3H, J = 7.1 Hz). °C NMR (100 MHz, CDCl;) 5: 166.8, 157.4,

139.0, 132.8, 131.4, 122.1, 120.4, 115.9, 115.9, 76.2, 60.8, 21.3, 14.4.
LRMS-ESI (m/z): [M]" caled for C;3H,403, 220.1; found, 220.1.
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¢

At 0°C, to the purified ester in THF (10 ml) was added LAH (2 equiv), and allowed to reach room temperature

S2a: 70% yield over 2 steps.

after the addition. After stirring for 2 hr, it was quenched with water, extracted with EA. The combined organic
layer was dried, concentrated and purified by column. To the solution of the alcohol product in DCM was
added celite (200 mg) and PCC (1.3 equiv). The mixture was stirred at rt for overnight. The crude mixture was
concentrated and subjected to column purification.

'H NMR (300 MHz, CDCl;) &: 10.5 (s, 1H), 7.83 (dd, 1H, J = 8.0, 1.8 Hz), 7.52-7.47 (m, 1H), 7.27-6.98 (m,
1H), 5.94 (ddd, 1H, J=16.6, 10.6, 5.9 Hz); 5.34-5.28 (m, 1H); 5.25-5.20 (m, 1H), 4.93 (m, 1H), 1.50 (d, 3H,J =
6.4 Hz).

C NMR (75 MHz, CDCl3) &: 190.2, 160.7, 138.4, 135.8, 128.3, 125.6, 120.8, 116.4, 114.7, 75.8, 21.4.
HRMS-ESI (m/z): [M+Na]" caled for C;;H,,0,Na, 199.0735; found, 199.0733.

]
CLL
0" "n-pent 52h: 63% yield over 2 steps.
'H NMR (400 MHz, CDCly) &: 10.6 (s, 1H), 7.83-7.81 (m, 1H), 7.50-7.45 (m, 1H), 7.00-6.96 (m, 2H),
5.91-5.82 (m, 1H), 5.30-5.23 (m, 2H), 4.73 (dt, 1H, J= 6.7, 6.1 Hz), 1.91-1.69 (m, 2H), 1.53-1.25 (m, 6H), 0.89
(t, 3H, J = 7.0 Hz).
3C NMR (100 MHz, CDCl5) &: 190.1, 161.1, 137.3, 135.8, 128.2, 125.5, 120.7, 117.2, 114.7, 80.0, 35.6, 31.8,
25.0,22.7, 14.1.

HRMS-ESI (m/z): [M+Na]" caled for C,5sH,,0,Na, 255.1361; found, 255.1373.
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Screening of Ligands for Cyanative Alkene-Aldehyde Coupling:

A 10 mL test tube and a stir bar were oven—dried and brought into a glove box, Ni(cod),
(0.1 mmol) and ligand (both 0.1 mmol and 0.2 mmol) were added to the tube. The tube was
sealed with a septum, and was brought out of the glove box and connected to a N; line. The
mixture was dissolved in degassed toluene (2.0 mL) under N, and stirred at room temperature.
The 2-allyloxybenzaldehyde (0.1 mmol) was added to the reaction mixture by syringe and
allowed to stir for additional 5-10 mins. 1M Et,AICN toluene solution (200 uL, 200 mol%) was
added finally to the reaction mixture over 1 mins, and the mixture was allowed to reach room
temperature overnight (18 hrs).

The mixture was quenched with NH4Cl,q) (4 mL) and diluted with CHCl; (2 mL), and this
reaction mixture was allowed to stir for at least 1 hr. The aqueous layer was extracted with
CHCI; (3x 50 mL), the combined organic layers was dried, concentrated and purified via flash
chromatography on silica gel.

Without adding IPr or replace the IPr with phosphorus ligands (EtOPPh,, PPh;, CyPPh,,
P(Octyl);, CysP) resulted mainly a-cyanohydrin and deallylation product. In case of using 0.1
mmol of Cy;P, 5-10% cyclization product was obtained by adding the 1M Et,AICN at 0 °C over
1 mins, and the mixture was stirred at 0 °C for further 2 hrs and allowed to reach room

temperature overnight (12 hrs).

Ni(cod),, EtAICN
without IPr

(0] -or- OH OH (0]
employing P ligands
H —_— CN CN H
O/\/ O/\/ OH OH

a-cyanohydrins
Na,COs3 44
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General Procedure for the Ni(0)IPr—Mediated Cyanative Alkene-Aldehyde Coupling:

Caution! This coupling reaction should be conducted in a well-ventilated hood.

A 10 mL test tube and a stir bar were oven—dried and brought into a glove box, Ni(cod),
(0.1 mmol) and IPr ligand (0.1 mmol) were added to the tube. The tube was sealed with a septum,
and was brought out of the glove box and connected to a N, line. The mixture was dissolved in
degassed toluene (2.0 mL) under N, and stirred at room temperature for 1 hr. The cyclization
precursor (0.1 mmol) was added to the reaction mixture and allowed to stir for additional 5-10
mins (red wine color-like solution in most cases). The reaction mixture was then cooled to 0 °C,
IM Et, AICN toluene solution (200 uL, 200 mol%) was added finally to the reaction mixture over
1 mins, and the mixture was stirred at 0 °C for further 2 hrs and allowed to reach room
temperature overnight (18 hrs).

The mixture was quenched with NH4Cl,q) (4 mL) and diluted with CHCl; (2 mL), and this
reaction mixture was allowed to stir for at least 1 hr. The aqueous layer was extracted with
CHCIl; (3x 50 mL), the combined organic layers was dried, concentrated and purified via flash
chromatography on silica gel (33% ethyl acetate in hexane, unless otherwise indicated) afforded
the coupling product. All are isolated yield in Table 1 and is the average of at least 2 runs, the
relative configuration of the coupling product was determined by NMR, both coupling constant

and NOESY.

Important

Although the moisture in the reaction mixture can be quenched readily by reacting with Et,AICN,
both the solvent and substrates must be dried thoroughly before the reaction. Reaction carried out
in the presence of 1 equivalent of water resulted the corresponding a-cyanohydrins in large
amount even using excess Et;AICN under otherwise the same reaction condition.

For a positive effect of iPrOH on cyanation of sulfinimimines using Et,AICN (a) Davis, F. A;
Portonovo, P. S.; Reddy, R. E.; Chiu, Y. J. Org. Chem. 1996, 61, 440. (b) Davis, F. A.; Fanelli, D.
L. J. Org. Chem. 1998, 63, 1981.
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Compound Characterization Data of Cyclization Products:

Table 1, entry la:

The standard procedure was followed, Yield: 92%.
OH

NN
LS
O 1H NMR (400 MHz, CDC13) 6: 7.31-7.24 (m, 2H), 6.97 (dd, 1H, J = 64, 6.4

Hz), 6.89 (d, 1H J = 8.2 Hz), 4.82 (s, 1H), 4.21 (dd, 1H, J = 11.4, 3.2 Hz), 4.10 (dd, 1H, J =
10.7, 10.3 Hz), 2.72-2.64 (m, 1H), 2.52-2.45 (m, 2H), 1.89 (d, 1H, J = 4.3 Hz).

13C NMR (100 MHz, CDCly) &: 153.9, 130.6, 129.9, 123.0, 121.4, 118.3, 117.3, 64.6, 64.0, 35.7,
15.6.

HRMS-ESI (m/z): [M+Na]" calcd for C;;H;;0,NNa, 212.0682; found, 212.0703.

The relative configuration was determined by NOESY, coupling constant values and also by

converting the cyclization product to a known compound (butyrolactone):

O
O

0 Bentley, J.; Nilsson, P. A.; Parsons, A. F. J. Chem. Soc., Perkin Trans. 1 2002, 1461.
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Table 1, entry 1b:

The standard procedure was followed. Yield: 20%.
OH

Cl
\@/\\\N
o "H NMR (400 MHz, CDCl3) &: 7.23-7.19 (m, 1H), 6.99-6.96 (m, 1H), 6.83

(d, IHJ=28.8 Hz), 4.80 (m, 1H), 4.22 (dd, 1H,J=11.0, 3.2 Hz), 4.12 (dd, 1H, J=11.0, 9.6 Hz),
2.69-2.44 (m, 3H), 2.14 (d, 1H, J=4.4 Hz).
HRMS-EI (m/z): [M+]" caled for C;H;00,NCl, 223.0395; found, 223.0391.

Table 1, entry 1d:
The standard procedure was followed, except that 250 uL of IM Et,AICN in toluene was
added. Yield: 87%.

M
em/\\\N
o '"H NMR (400 MHz, CDCls) 6: 6.77 (d, 1H, J= 8.3 Hz), 4.75 (s, 1H), 4.16

(dd, 1H, J = 10.9, 3.4 Hz), 4.05 (dd, 1H, J = 10.9, 10.0 Hz), 2.66-2.61 (m, 1H), 2.47-2.41 (m,
2H), 2.28 (s, 3H), 2.20 (d, 1H, J = 4.3 Hz).

13C NMR (100 MHz, CDCl3) &: 151.6, 131.2, 130.7, 130.0, 122.6, 118.4, 116.9, 64.6, 64.1, 35.9,
20.6, 15.5.

HRMS-ESI (m/z): [M+Na]" calcd for C1,H;30,NNa, 226.0844; found, 226.0848.
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Table 1, entry 1e:
The standard procedure was followed, except that 250 uL of 1M Et,AICN in toluene was
added. Yield: 84%. (purified by silica gel using CHCl; as eluent)

@\ OH
LS
o '"H NMR (400 MHz, CDCls) §: 7.26-7.11 (m, 4H), 6.83-6.70 (m, 4H),

4.75 (s, 1H), 4.45 (s, 2H), 4.18 (dd, 1H, J = 10.3, 2.1 Hz), 4.07 (dd, 1H, J = 10.4, 10.3 Hz), 2.9
(s, 3H), 2.66-2.61 (m, 1H), 2.49-2.43 (m, 2H), 1.97 (d, 1H, J = 4.3 Hz).

13C NMR (100 MHz, CDCls) &: 152.8, 149.8, 132.0, 129.4, 129.1, 128.0, 123.0, 118.3, 117.4,
116.9, 112.6, 64.6, 64.1, 56.2, 38.7, 35.7, 15.6.

HRMS-ESI (m/z): [M+Na]" calcd for C1oH,0N>0,Na, 331.1422; found, 331.1421.

Product 1e was found unstable to store, and it will turn into the corresponding butyrolactone

gradually overnight at room temperature (less polar than 1e) after purification, this observation

probably related to the amino group assisted lactonization.

ey

'H NMR (400 MHz, CDCls) &: 7.26-7.14 (m, 4H), 6.88-6.70 (m, 4H), 5.44 (d, 1H, J = 6.3 Hz),
4.46 (s, 2H), 4.19 (dd, 1H, J=11.5, 4.3 Hz), 3.81 (dd, 1H, J=11.5, 9.3 Hz), 2.99 (s, 3H),
2.99-2.97 (m, 1H), 2.85 (dd, 1H, J=17.7, 8.4 Hz), 2.45 (dd, 1H, J = 17.7 4.3 Hz).

C NMR (100 MHz, CDCl3) &: 175.5, 154.2, 149.8, 132.8, 129.6, 129.4, 129.4, 118.6, 117.8,
116.9, 112.6, 74.4, 65.0, 56.2, 38.7, 33.7, 31.3.

HRMS-ESI (m/z): [M+Na]" caled for C19H;oNO3Na, 332.1263; found, 332.1263.
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Table 1, entry 1f:
The standard procedure was followed, except that 250 uL of 1M Et,AICN in toluene was

added. Yield: 88%.
OH

Meo/\©('j/\\\N
o '"H NMR (400 MHz, CDCl3) : 7.27 (s, 1H), 7.22 (d, 1H, J = 8.4 Hz),

6.86 (d, 1H, J=8.4 Hz), 4.78 (dd, 1H, J= 3.4, 3.1 Hz), 4.37 (s, 2H), 4.19 (dd, 1H, J=10.7, 3.2
Hz), 4.08 (dd, 1H, J =10.7, 10.0 Hz), 3.38 (s, 3H), 2.69-2.62 (m, 1H), 2.48-2.40 (m, 3H).

C NMR (100 MHz, CDCl3) 8: 153.4, 131.0, 130.3, 129.6, 122.9, 118.3, 117.2, 74.3, 64.4, 64.1,
58.2,35.7,15.5.

HRMS-ESI (m/z): [M+Na]" calcd for C;3H;sN;0;3Na, 256.0950; found, 256.0997.

Table 1, entry 1g:
The standard procedure was followed, except that 250 uL of 1M Et,AICN in toluene was
added. Yield: 90%.

)\ OH
0 'H NMR (400 MHz, CDCl3) 8: 7.29 (s, 1H), 7.23 (d, 1H, J = 8.4 Hz),

6.85 (d, 1H, J = 8.4 Hz), 4.78 (dd, 1H, J = 3.2, 3.1 Hz), 4.37 (s, 2H), 4.19 (dd, 1H, J = 10.7, 3.2
Hz), 4.08 (dd, 1H, J = 10.7, 10.0 Hz), 3.70 (hept, 1H, J = 6.1 Hz), 2.69-2.62 (m, 1H), 2.48-2.40
(m, 2H), 2.19 (d, 1H, ] =3.2 Hz), 1.23 (d, 6H, ] = 6.1 Hz).

13C NMR (100 MHz, CDCl3) &: 153.3, 132.0, 130.2, 129.3, 122.8, 118.3, 117.2, 71.3, 69.7, 64.6,
64.1,35.7,22.3, 15.5.

HRMS-ESI (m/z): [M+Na]" calcd for C;sH;sN;O3Na, 284.1263; found, 284.1263.
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Table 1, entry 1h:
The standard procedure was followed, except that 250 uL of 1M Et,AICN in toluene was
added. Yield: 88%.

ﬁ/\ OH
o 'H NMR (400 MHz, CDCl5) 8: 7.26 (s, 1H), 7.20 (dd, 1H, J =

8.4,2.1 Hz), 6.84 (d, 1H, J = 8.4 Hz), 5.27 (m, 1H), 4.77 (s, 1H), 4.40 (s, 2H), 4.18 (dd, 1H, J =
10.0, 3.2 Hz), 4.08 (dd, 1H, J=10.0, 9.6 Hz), 3.48 (t, 2H, J = 6.8 Hz), 2.66-2.61 (m, 1H),
2.47-2.02 (m, 10H), 1.27 (s, 3H), 1.15 (d, 1H, J = 8.4 Hz), 0.83 (s, 3H).

C NMR (100 MHz, CDCl3) 8: 153.3, 145.1, 131.4, 130.2, 129.5, 122.8, 118.4, 118.1, 117.1,
72.4,69.0,64.5,64.1,45.9,40.9, 38.1,37.2,35.7,31.8, 31.5, 26.4, 21.3, 15.5.

HRMS-ESI (m/z): [M+Na]" calcd for C23H,0NO3Na, 390.2045; found, 390.2055.

Table 1, entry 1i:
5-OMe
The standard procedure was followed, except that 250 uL of IM Et,AICN in toluene was

added. Yield: 83%.
OH

MeO
\@'j/\\\N
o 'H NMR (400 MHz, CDCl5) 6: 6.86-6.80 (m, 3H), 4.79 (s, 1H), 4.16 (dd,

1H, J = 10.9, 3.3 Hz), 4.05 (dd, 1H, J = 10.9, 9.8 Hz), 3.77 (s, 3H), 2.70-2.63 (m 1H), 2.50-2.43
(m, 2H), 2.01 (d, 1H, J = 4.8 Hz).

13C NMR (100 MHz, CDCl3) &: 154.1, 147.8, 123.2, 118.3, 118.1, 117.1, 113.6, 64.9, 64.1, 55.9,
35.9, 15.5.

HRMS-ESI (m/z): [M+Na]" calcd for C;,H;70;NNa, 242.0788; found, 242.0776.
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Table 1, entry 1i:
4-OMe
The standard procedure was followed, except that 250 uL of 1M Et,AICN in toluene was

added. Yield: 70%. (83% yield, 1.2 equiv. Ni-IPr)
OH

N
oo
MeO 0 'H NMR (400 MHz, CDCl;) &: 7.18 (d, 1H, J = 8.5 Hz), 6.55 (dd, 1H,J =

8.5, 2.5 Hz), 6.40 (d, 1H, 2.5 Hz), 4.75 (dd, 1H, J = 3.3, 3.1 Hz), 4.19 (dd, 1H, J = 10.7, 3.1 Hz),
4.07 (dd, 1H, J = 10.8, 10.7 Hz), 3.78 (s, 3H), 2.69-2.62 (m, 1H), 2.50-2.41 (m, 2H), 1.84 (d, 1H,
J=4.4Hz).

C NMR (100 MHz, CDCl3) 8: 161.6, 155.1, 130.9, 118.4, 115.6, 108.8, 101.6, 64.3, 64.1, 55.6,
36.0, 15.8.

HRMS-ESI (m/z): [M+Na]" calcd for C1,H;303NNa, 242.0788; found, 242.0793.

Table 1, entry 1i:
3-OMe
The standard procedure was followed, except that 250 uL of IM Et,AICN in toluene was

added. Yield: 60%. (77% yield, 1.2 equiv. Ni-IPr)
OH
A
o)
OMe 'H NMR (400 MHz, CDCls) &: 6.96-6.86 (m, 3H), 4.83 (s, 1H), 4.32-4.30 (m,

1H), 4.16-4.11 (m, 1H), 3.89 (s, 3H), 2.72-2.65 (m, 1H), 2.51-2.47 (m, 2H), 2.00 (brs, 1H).

'3C NMR (100 MHz, CDCly) &: 148.5, 143.4, 123.7, 121.4, 121.2, 118.2, 111.9, 64.4, 64.3, 56.2,
35.6,29.8, 15.6.

HRMS-ESI (m/z): [M+Na]" calcd for C;,H;;0;NNa, 242.0788; found, 242.0787.
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Table 1, entry 1j:
The standard procedure was followed. Yield: 56%. (71% yield, 1.2 equiv. Ni-IPr)

Ts 'H NMR (400 MHz, CDCls) &: 7.94 (d, 1H, J = 8.4 Hz), 7.54 (d, 2H, J = 8.3
Hz), 7.37-7.33 (m, 1H), 7.23 (d, 2H, J = 8.3 Hz), 7.19-7.15 (m, 2H), 4.53 (dd, 1H,J=3.3,3.3
Hz), 4.21 (dd, 1H, J = 3.7, 0.8 Hz), 3.46 (dd, 1H, J = 13.2, 12.1 Hz), 2.54 (dd, 1H, J = 16.8, 8.1
Hz), 2.39 (dd, 1H, J = 16.8, 7.2 Hz), 2.34 (s, 3H), 1.92-1.85 (m, 1H).
C NMR (100 MHz, CDCl3) 8: 144.5, 135.9, 135.8, 130.1, 130.0, 129.9, 129.4, 127.2, 125.4,
123.6, 118.0, 66.2, 44.7,34.9,21.7, 17.2.
HRMS-ESI (m/z): [M+Na]" caled for C;sH;303N>SNa, 365.0930; found, 365.0944.

Table 1, entry 1k:

The standard procedure was followed. Yield: 34%. Others are a-cyanohydrin.
OH

N
| | | SN
'"H NMR (400 MHz, CDCl;) 6: 7.35-7.15 (m, 4H), 4.75 (dd, 1H,J=5.2,3.3

Hz), 2.97-2.81 (m, 2H), 2.69 (dd, 1H, J = 16.8, 7.8 Hz), 2.53 (dd, 1H, J = 16.8, 7.8 Hz),
2.20-2.16 (m, 1H), 1.91-1.85 (m, 2H), 1.60 (brs, 1H).

C NMR (100 MHz, CDCl3) &: 136.1, 130.0, 129.4, 128.8, 126.8, 119.4, 68.8, 37.4, 28.7, 23.8,
22.6, 20.3.

HRMS-ESI (m/z): [M+Na]+ calcd for C1,H50NNa, 210.0889; found, 210.0879.

Using excess amount of Ni-IPr did not improve the yield further.

The starting material can be recovered by treating the a.-cyanohydrin with aqueous Na,COs.
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4 NOESY J=10.3 Hz

Sy
Table 1, entry 2a: o7
The standard procedure was followed. Yield: 59% (77:23).

Reaction carried out at — 5 °C for the first 2 h: Yield: 62% (90:10).

Using excess amount of Ni-IPr did not improve the yield.

'H NMR (400 MHz, CDCl3) &: 7.39-7.22 (m, 2H), 6.96 (dd, 1H, J = 7.3, 7.2 Hz), 6.87 (d, 1H, J
= 8.1 Hz), 4.85 (dd, 1H, J = 3.6, 4.2 Hz), 4.24 (dq, 1H, J = 10.3, 6.4 Hz), 2.65 (dd, 1H, J = 16.5,
9.6 Hz), 2.51 (dd, 1 H, J = 16.5, 5.6 Hz), 2.15-2.07 (m, 1H), 2.02, (d, 1H, J = 4.2 Hz), 1.45 (d,
3H, J = 6.4 Hz). °C NMR (100 MHz, CDCL3) &: 154.0, 130.5, 129.9, 123.1, 121.2, 118.5, 117.2,
69.8, 65.0,41.1, 18.9, 16.2.

HRMS—ESI (m/z): [M+Na]" caled for C1,H;3NO,Na, 226.0838; found, 226.0848.

Relative configuration assignment of product 2a was determined by NOESY, coupling constant
values and by compared with Calanolides A, B and C:

Trost, B. M.; Toste, F. D. J. Am. Chem. Soc. 1998, 120, 9074.

Kashman, Y.; Gustafson, K. R.; Fuller, R. W.; Cardellina, J. H. 2nd; McMahon, J. B.; Currens, M.
J.; Buckheit, R. W. Jr; Hughes, S. H.; Cragg, G. M.; Boyd, M. R. J. med. Chem. 1992, 35, 2735.

Calanolide A

500 MHz trans, trans cis, trans cis, cis
CDCls

H NMR 4.70 (d, 1H, J = 8.0 H2), 4.95 (d, 1H, J = 5.06 (dd, 1H, J = 6.0, 1.5 Hz),
data 3.92 (dq, 1H, J = 9.0, 6.5 Hz). | 4.24 (dg, 1H, J = 4.32 (dq, 1H, J = 2.5, 7.0 Hz).

Mitsunobu reaction " Thermodynamically
Less stable
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Table 1, entry 2b:
The standard procedure was followed. Yield: 55% (77:23).

Reaction carried out at — 5 °C for the first 2 h: Yield: 55% (90:10).
OH

N
m": 'H NMR (400 MHz, CDCl3) &: 7.39-7.22 (m, 2H), 6.95 (dd, 1H,J = 7.4, 7.3
Hz), 6.87 (d, 1H, J = 8.3 Hz), 4.87 (dd, 1H, J = 3.9, 3.8 Hz), 4.16 (dt, 1H, J = 10.9, 6.3 Hz),
2.65 (dd, 1H,J = 16.6,9.4 Hz), 2.49 (dd, 1 H, J = 16.6, 5.8 Hz), 2.23-2.16 (m, 1H), 2.03, (d, 1H,
J=4.6 Hz), 1.70-1.63 (m, 2H), 1.59-1.29 (m, 6H), 0.92 (t, 3H, J = 6.8 Hz).

C NMR (100 MHz, CDCl3) &: 154.0, 130.4, 129.7, 123.0, 121.1, 118.6, 117.2, 73.3, 65.0, 39.1,
32.1,31.8,24.4,22.7,16.1, 14.2.
HRMS-ESI (m/z): [M+Na]" caled for C;H2NO,Na, 282.1470; found, 282.1475.

Cyanative cis-cyclization of 5-membered monoenal precursor:

The standard procedure was followed, except that 250 uL of 1M Et,AICN in toluene was added.

Yield: 40%.
OH

Sn

MeO
OMe 'H NMR (400 MHz, CDCls) &: 7.10 (d, 1H, J = 8.2 Hz), 6.83 (d, 1H,J =

8.2 Hz), 5.08 (d, 1H, J = 5.0 Hz), 3.87 (s, 3H), 3.86 (s, 3H), 3.19 (dd, 1H, J = 15.8, 6.9 Hz),
2.89-2.71 (m, 3H), 2.61-2.54 (m, 1H).

C NMR (100 MHz, CDCl3) 8:153.3, 145.4, 137.3, 135.0, 120.2, 119.7, 112.1, 75.5, 60.5, 56.3,
42.0,32.9,17.5.

HRMS-ESI (m/z): [M+Na]" calcd for C3H;503NNa, 256.0944; found, 256.0950.
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Cyanative cis-cyclization of 6-membered monoenone precursor:

The standard procedure was followed. Yield: 32%.
OH

\\‘\\ ~
LTS
0 '"H NMR (400 MHz, CDCls) &: 7.45 (dd, 1H, J = 7.8, 1.6 Hz), 7.25-7.21 (m,

1H), 7.00 (dd, 1H, J = 7.8, 7.3 Hz), 6.87 (dd, 1H, J = 8.2, 1.1 Hz); 4.36 (dd, 1H, J = 11.6,2.8
Hz), 4.21 (dd, 1H, J = 11.6, 6.9 Hz), 2.84 (dd, 1H, J = 16.9, 4.3 Hz), 2.45 (dd, 1H, J =16.9, 10.2
Hz), 2.38-2.28 (m, 1H), 1.93 (brs, 1H), 1.69 (s, 3H).

13C NMR (100 MHz, CDCLy) &: 153.2, 129.7, 126.9, 126.6, 121.8, 119.2, 117.4, 68.4, 65.7, 41.4,
29.9, 14.9.

HRMS-ESI (m/z): [M+Na]" caled for C1,H;30,NNa, 226.0838; found, 226.8482.

The standard procedure was followed. Yield: 14%.

Ts  'H NMR (400 MHz, CDCLy) 8: 7.69 (dd, 1H, J = 8.2, 1.0 Hz), 7.54 (d, 2H, 8.3 Hz),
7.49 (dd, 1H, J = 7.8, 1.5 Hz), 7.37-7.27 (m, 2H), 7.25 (d, 2H, J = 8.3 Hz), 4.26 (dd, 1H, J =
14.2, 5.3 Hz), 3.13 (dd, 1H, J = 14.2, 12.6 Hz), 2.88 (dd, 1H, J = 18.4, 9.0 Hz), 2.54-2.47(m,
1H), 2.40 (s, 3H), 2.25 (dd, 1H, J = 18.4, 2.2 Hz).
13C NMR (100 MHz, CDCl3) &: 174.2, 144. 5, 137.2, 135.7, 131.1, 130.1, 129.3, 128.8, 127.3,
126.6, 125.1, 82.1,47.9, 39.3, 32.4, 31.1, 28.6, 21.7.
HRMS-ESI (m/z): [M+Na]" calcd for C15H;sNO4SNa, 380.0932; found, 380.0955.
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Examples of nitrile functionalization:

OH

H., COOH
on "H 73% yield
H/, O IIMe
o
07 “Me H,H
WCHZNHZ
o
0~ “"Me 88% yield
Hydrolysis:
OH

H,, COOH
A
0" “Me The coupling product (0.1 mmol) was dissolved in EtOH/H,O (3:1, 4 mL)

with 0.2 g NaOH. The solution was heated to 80 °C for overnight. The EtOH was then removed
under vacuum, the aqueous layer was washed with hexane (5 mL). The aqueous layer was then
treated with NH4Cl aq, extracted with EA (3 times). The EA layer was combined and
concentrated to yield the hydrolyzed product in 73% yield.

'H NMR (400 MHz, CD;0D) § 7.25 (dd, 1H, J = 7.6, 1.6 Hz), 7.14 (dd, 1H, J = 8.2, 7.6 Hz),
6.85 (dd, 1H, J=8.2, 7.6 Hz), 6.75 (d, 1H, J = 8.2 Hz), 4.66 (d, 1H, J = 3.1 Hz), 4.19 (dq, 1H, J
=10.2, 6.3 Hz), 2.40-2.32 (m, 2H), 2.19-2.10 (m, 1H), 1.94 (brs, 1H), 1.39 (d, 3H, J = 6.3 Hz).

Reduction:
OH

[:ka/(cHzNH2
n
0”7 “Me

cooled to 0 °C. LiAlH4 (2.0 equiv.) was added at this point, and the ice-water bath was then

The coupling product (0.1 mmol) was dissolved in dried THF (5 mL) and

removed after the addition. The reaction mixture was stirred at rt for overnight, quenched with
NH4CI aq (1 mL), washed with hexane (5 mL). The reaction aqueous layer was then basicified
with NaOH (s) to pH 9, extracted with EA (3 times). The EA layer was combined and
concentrated to yield the reduction product in 88% yield.

'H NMR (400 MHz, CDCl3) § 7.36 (dd, 1H, J = 7.5, 1.5 Hz), 7.18 (m, 1H), 6.91 (m, 1H), 6.82 (d,
1H, J=8.2Hz), 5.34 (brs, 2H), 4.71 (d, 1H, J= 2.9 Hz), 4.22 (dq, 1H, J=9.2, 6.4 Hz), 3.11-3.03
(m, 1H), 2.84-2.76 (m, 1H), 1.84-1.51 (m, 2H), 1.39 (d, 3H, J = 6.4 Hz).
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Reactions support the reaction sequence (Scheme 3):

Isolation of the hydroxylated and hydrogenated cyclization product by interfering with oxygen or
MeOH:

H,OH
N p OH
RAIZS \N RAINON N .
2 \ —Ni i ‘"

o HIo i 1 5 °c 0" "Me

-or- H, OH

MeOH .,
'/ '/ :,,H H
0" “"Me
Procedure:

At first, the standard reaction condition was followed except the Et;, AICN was added at -15 °C.
After stirring for an additional 1 hr, the nitrogen atmosphere was removed and replaced by an
oxygen balloon (bubbling) or added 1 mL of MeOH. The reaction mixture was allowed to stir for
60 mins and allowed to reach room temperature. The reaction mixture was then work up as usual
standard procedure. Column purified to yield hydroxylated product (70% EA/Hex) or
hydrogenated product (25% EA/Hex).

Note that the cyanation product was still observed under this reaction condition, with a ratio

similar to 35:8:4%
OH

OH
o7 o~

OH

X
o
OH OH
o~ o7 " o
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OH

4OR

0" '"H NMR (300 MHz, CDCls) & 7.29-7.20 (m, 2H), 6.92 (dd, 1H, J = 8.3, 7.3 Hz),
6.88 (d, 1H, J = 8.3 Hz), 4.52 (dd, 1H, J = 4.2, 3.6 Hz), 4.14 (dq, 1H, J = 10.4, 6.3 Hz), 1.83 (m,
1H), 1.60 (d, 1H, J = 4.2 Hz), 1.41 (d, 3H, J = 6.3 Hz), 1.13 (d, 3H, J = 7.0 H).

OH

9y
©f<‘>j: '"H NMR (300 MHz, CDCL3) § 7.47 (d, 1H, J = 7.6 Hz), 7.17 (dd, 1H, J=8.2, 7.6
Hz), 6.94 (dd, 1H, J = 7.6, 7.6 Hz), 6.77 (d, 1H, J = 8.2 Hz), 5.04 (dd, 1H, J = 8.3, 6.0 Hz), 4.34
(dg, 1H, J = 1.7, 6.6 Hz), 2.18-2.08 (m, 1H), 1.76 (d, 1H, J = 8.3 Hz), 1.40 (d, 3H, J = 6.6 Hz),
0.92 (d, 3H, J = 6.9 Hz).

OH OH

o7 9 were isolated as an inseparable mixture of two isomers in a

ratio 1:0.47 (by "H NMR), representative 'H NMR (300 MHz, CDCl;) for each isomer:
OH
OH

0" §491 (s, IH, CHOH), 4.42 (dq, 1H, J = 10.5, 6.2 Hz), 4.13-3.90 (m, 2H).

OH
Soa
o §5.16 (s, 1H, CHOH), 4.35 (dq, 1H, J = 1.8, 6.7 Hz), 4.13-3.90 (m, 2H).
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Current Data Parameters f1
NAME 11_#élatl2

EXPNO - 1 OH
FPROCNO 1

F2 - Acquisition Paramaters

Date 20080303

Time 14.36
INSTRUM spect ()
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TD 65536
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NS k)

D5 0
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FIDRES 0.152588 Hz
AD 3_278B500 sec
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DwW 50.000 usec
DE 6.50 usec
TE 295.4 K

D1l 1.00000000 sec
T 1
—zmwa=nw CHANNEL fl ========
NUC1 1K

Pl 14.10 usec
PL1 0.00 dB
SFO1 400.13164005 MHz
F? - Processing parameters
51 £5536
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S5B o)
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GB 0
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BRUKER

Current Data Farameters

NAME 11_#ilatiz
EXPNO - 2
PROCNO 1

FZ - Acgquisition Parameters
Date 20080303

Time 14.37
INSTRUM spect
PROBHD 5 mm PADUL 13C
PULPROG zgdc

TD 131072
SOLVENT CDCL3

Ng 1746

Ds O

SHH 29761.%04 Hz
FIDRES 0.227065 Hz
AQ 2,2020595 sec
RG 2013
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======== CHANNEL f{] ========
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Current Data Parameters
MAME 11_6latl2 ()
EXFNO 33 I
PROCHO 1
FZ - Acqulsition Parameters
Date_ 20080306
Time 10.18
INSTRUM spect
FROBHD 5 mm PADUL 13C
PULPROG deptl135
™ 65536
SQLVENT CoCl3
N3 1086
Ds 4
SHH 24038.461 Hz
FIDRES 0.366798 Ha
A0 1.3631988 sec
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oW 20,800 usec
DE 6.530 usec
TE 296.6 ¥
CN5T2 145.00G0000
Bl 2.00000000 sec
d1z 0.00002000 sec
dz 0.00344828 sec
DELTA 0.00001248 sec
TOO 1
remammxe CHANNEL f1l ==w=====
NUC1 1ic
Fl 9.80 usec
P 19.60 usec
=g, 560 B
. 0 e .
m=mom=z= CHANNEL (2 ========x
CPDPRG2Z waltzlé
NUC2 1H
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pé 28.80 usec
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Current Data Parameters

NAME 11 6latlz
EXFPNO 6
FROCNG 1

F2 - Acquisition Parameters
Date 200806313

Time W, a4
INSTRUM spect
PROBHD 5 mm FADUL 13C
POLPRCG noesyphpr

TD 2048
SOLVENT CoC13

NEg )

DS 1

SWH 4401.40% Hz
FIDRES 2.149125 Hz
AR L2327028 sec
RG 64

DWW 113.600 usec
DE 6.50 usec
TE 295.5 K

d0 0.0000935365 sec
Dl 2.00000000 sec
dll 0.03000000 sec
d12 0.00002000 sec
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jok;] 0.00000000 sec
INO 0.00G22720 sec
STLICNT 128
==m====== CHANNEL f! ========
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NDO o
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FZ - Processing parameters
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wow QS INE
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5B G
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Fl - Processing parameters
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55B 2

LB .00 Hz
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NAME

TXPNCG
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o/

PROCNO 1 S’

Date_ 20090708

Time 14.57 OH

INSTRUM spect

PROBHD S mm PADUL 13C

PULPROG 79 S

™ 65536 SN

SOLVENT cDC13

NS 6 0

Ds (]

SWH 10000.000 Hz

FIDRES 0.152588 Hz

AQ 3.2768500 sec

RG 90.5

oW 50,000 usec

DE 6.50 usec

TE 294.7 K

Dl 1.00000000 sec

TDO 1

memassss CHANNEL f] ssssmw=s

NUC1 1H

Pl 14.83 usec

PL1 0.00 dB

PLLW B.31434441 W

SFO1 400.1316005 MHz

51 65536

SF 400.1300051 MHz

WDW EM

SSB 1]

LB 0.30 Hz

GB o

FC 1.00

T 1 T T T T T - T - - T v
7.0 6.5 6.0 55 5.0 4.5 4.0 3.5 3.0 2.5 ppm

L=J o™
a3 S 8 8 s f:: 2lz) (g]l8
e o v <l le <l 1<l lalle
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NAME 12_73t16
EXFNO <
PROCNO 1
Date_ 20090708
Time 15.01
INSTRUM spect
PROBHD 5 mm PADUL 13C
PULPROG zgpgl0

™ 65536
SOLVENT cDCcl3

NS 10

Ds 4

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 203

oW 20.800 usec
DE 6.50 usec
TE 295.4 K

Dl 2.00000000 sec
D11 0.03000000 sec
TDO 1
mmmmmems CHANNEL f] ====sas
NUC1 13¢C

Pl 9.68 usec
PL1 ~0.60 dBb
PLIW 41.24164963 W
SFol 100.6228298 MHz
memmn==s CHANNEL f2 ====eae=
CPDPRG2Z waltzl6
NUC2 1H
PCPD2 90.00 usec
PL2 0.00 dB
PL12 15.66 dB
PL13 15.92 dB
PLZW B.31434441 W
PL12W 0.22585411 W
PL13W 0.21272963 W
SFO2 400.1316005 MHz
51 32768

SF 100.6127568 MHz
WDW EM

558 0

LB 1.00 Hz
GB 0

FC 1.40

——151.59

N

—118.40

——116.91

OH

i

——35.86

——20.509

—15.46

T 1 T T
210 200 190 180 170 160

T
150

T
140

T
130

T
120

T
110

T
100
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OH

)

Lhﬁ_ ppm

U

2.5

-3.0

-3.5

- 4.0

-4.5

-5.0

-5.5

- 6.0

- 6.5

7.0

ppm

BRUKER

NAME 12 _73t16
EXPNO 66
PROCNO 7
Date_ 20090708
Time 15.2%
INSTRUM spect
PROBHD 5 mm PADUL 13C
PULPROG noesyph

D 2048
SOLVENT chbel3

NS 8

DS 4

SWH 4084.967 Hz
FIDRES 1.994613 Hz
AQ 0.2507252 sec
RG 64

DW 122.400 use
DE 6.50 use
TE 294.6 K
Do 0.00010352 sec
D1 2.00000000 sec
D8 0.30000001 sec
INO 0.00024480 sec
======== CHANNEL fl =======
NUC1 1H

Pl 14.83 use
PL1 0.00 dB
PL1W 8.31434441 W
SFO1 400.1318419 MHz
NDO 1

TD 20
SFO1 400.1318 MHz
FIDRES 204.248367 Hz
SW 10.209 ppm
FnMODE States-TPPI

SI 1024

SF 400.1300000 MHz
WDW QSINE

SSB ' 2

LB 0.00 Hz
GB 0

PC 1.40

SI 1024

MC2 States-TPPIL

SF 400.1300000 MHz
WDW QSINE

SSB ) z

LB 0.00 Hz
GB 0
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€ >

HAME 12_81 alc

EXPNO 11

PROCNC 1

Date 20090723

Time 17.08

INSTRUM spect

PROBHD 5 mm PADUL 13C

PULPROG z

0 65538 OH

SOLVENT CDCl3

RS 5

DS [ N QN

Wi 10000.000 Hz |

FIDRES 0.152580 Hz (o)

AQ 3.2768500 sec

RG 161

oW £0.000 usec

DE 6.50 usec

TE 295.3 K

Dl 2.00000000 sec

TDO 1

anmnamen CHANNEL fl sensscss

Nucl 1H

Pl 14.83 usec

PL1 0.00 dB

PLIW 8,314344941 W

5FOl 400.1316005 MHz

s8I 655136

SF 400.1300058 MHz

WDW EM

558 1]

LB 0.30 H2

GB 0

PC 1.00

I L T T T T T T . T T T . T

7.0 6.5 6.0 5.5 5.0 4.5 4.0 35 3.0 25 2.0 ppm
y |

- o o~ - o s, e ™~ jﬂ
- = S S|le = sl |e @
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NAME 12_81 alc — - o ~~r~ O D ) mm —
EXBNO 2 L \ ; { i f
PROCNO 1 \ NPy Wy i e \ ) |
Date 20090723 LN 4 N N/ \/ I
Time 16.52 L 2 1L f
INSTRUM spect
PROBHD S mm PADUL 13C
FULPROG 2gpgl0
TD 65536
SOLVENT CDC13
NS 472
bs 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz ()H
AQ 1,3631988 sac
RG 203
oW 20.800 usec N "::h
DE 6.50 usec l N
TE 295.7 K
Dl 2.00000000 sec 0o
D11 0.03000000 sec
TDO 1
s=s=ssss CHANNEL f] ===ss=u=
NUC1 13cC
Pl 9.68 usec
PL1 -0.60 dB
PL1W 41.24164963 W
SFD1 100,.6228298 MHz
s=ssuses CHANNEL [2 ===sas=e
CPDPRG2 waltzlé
NUC2 1H
PCPD2 50.00 usec
PL2 0.00 dB
PL12 15.656 dB
PL13 15.92 dB
PL2ZW B.31434441L W
PL12W 0,22585411 W
PL13W 0.21272963 W
5FQO2 400.1316005 MHz
51 32768
SF 100.6127545 MH:z
WOW EM
558 0
LB 1.00 Hz
GB 0
PC 1.40
i 1
I} ' l ! 1 | I} b | L | ' ! |
¥ |J | 4l L& Iy I i | |; | | || | l' ! :HI i .. i | iy Iri N r l; .] AR Ll | AL
| IR i AL nid R | ok M il 11 L il bk Ll | i | . L |
b LR | .| I |l (i by ‘ b ¢! LBt |"'!“ M i ! . Il { | I bl b i
|
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3

| ppm

A

L]

- 2.0

2.5

3.0

~3.5

4.0

-4.5

- 5.0

9.9

- 6.0

~6.5

~7.0

7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0

3.5

3.0

25

2.0

7.5
Ppm

BRUKER

NAME 12 81 alc
EXPNO - 6
PROCNO 1
Date _ 20090723
Time 16.41
INSTRUM spect
PROBHD 5 mm PADUL 13C
PULPROG noesyph
TD 2048
SOLVENT CDC13
NS q
Ds 4
SWH 4084.967
FIDRES 1.994613
AQ 0.2507252
RG 64
DW 122.400
DE 6.50
TE 295.1
DO 0.00010352
D1 2.00000000
D8 0.30000001
INO 0.00024480
NUC1 1H
Pl 14.83
PL1 0.00
PL1W B.31434441
SFO1 400.131841¢9
NDO 1
TD 41
SFO1 400.1318
FIDRES 99.633347
SW 10.209
FnMODE States-TPPI
SI 1024
SF 400.1300000
WDW QSINE
SSB 2
LB 0.00
GB 0
PC 1.40
SI 1024
MC2 States-TPPI
SF 400.1300000
WDW QSINE
SSB 2
LB 0.00
GB 0

MHz
Hz

ppm

MHz

Hz

MHz
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Al e

NAME 12_81 lactone
EXPNO |
PROCNO 1
Date_ 20090723
Time 17.48
INSTRUM spect
PROBHD 5 mm PADUL 13C
PULPROG zg

T 65536
SOLVENT CDC13

NS 4

s o

SWH 10000.000 Hz
FIDRES 0.152588 He
AQ 3.2768500 sec
RG 161

oW 50.000 usec
DE 6.50 usec
TE 295.1 ¥

Dl 2.00000000 sec
TDO 1
=amams=s CHANNEL fl ===sase=
NUC1 1R

Pl 14.83 usec
PL1 0.00 dB
PLIW 8.31434441 W
SFO1 400,1316005 MHz
sI 65536

SF 400.1300050 MHz
WDW EM

S5B 0

LB 0.30 Hz
GB 0

PC 1.00

I T T
7.0 6.5 6.0

ENE

1.10

T
3.5 3.0 ppm

QW
=
| v

2T
—
16
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BRUKER

o o o OMNOW =T~
U': '-: @© ®LOwMm WOH~oDW W DO = = ™M — N Mo
ruz ::m gmmm @~ WOy mev D N u) IHN
12 a1 3 - NN — ~r~\w D o
::I;ﬁo Bkt l““r; "“‘ - Ll R B e B e e~ 0 I m M|
PROCNOD 1 | v N Nitkesgt o Ly | |
Date_ 20090723 | A\ N/ f \/ / ‘ [
Time 17.53 | W ( |
INSTRUM spect
PROBHD S mm PADUL 13C
PULPROG zgpgi0
TD 65536
SOLVENT cDCL3 (8]
NS 231
DS 4 0]
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec N
RG 203 |
Dw 20.800 usec
DE 6.50 usec ()]
TE 295.8 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
m=mss===s CHANNEL f] s=s=sa=u=
NUC1 13C
Pl 9.68 usec
PL1 -0.60 dB
PL1W 41.24164963 W
SFol 100.6228298 MHz
mesmns== CHANNEL {2 s==szs==
CPDPRG2 waltzlé
Nuc2 1H
PCPDZ 90.00 usec
PL2 0.00 48
PL12 15.66 dB
PL13 15.92 dB
PLZW 8.31434441 W
PL12W 0.22585411 W
PL13W 0.21272963 W
SFO2 400.1316005 MHz
SI 32768
SF 100.6127546 MHz
WDW EM
SSB 1]
LB 1.00 Hz
GB a
P 1.40
Ay | Ul i'l' Sl A 1k b b B L [ | | I
I | ! [ | 1 J" I ' III 'l_'l ] AL wh ! I'! " !
B g |4 b N || 1 | i i ful . b il TR ™ | ]
I [ il |‘|' | 1 | 1 ‘| hie '|J| IJI L | } I|rII i ) il ;
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@'i‘

lJ il W ppm
<+ @ 25
o9
o : g
e - . " b ~3.0
3.5
~4.0
] ;
- - - L] 45
=50
= O ? —-5.5
~6.0
~6.5
s 0 » '
-
’ -
d’ ~7.0
410 =
& i
ry
T T T T T T T T 75
7.5 7.0 6.5 6.0 4.5 4.0 35 3.0 25 ppm

NAME
EXPNO
PROCNO
Date_
Time

INSTRUM

PROBHD

PULPROG

TD

===mmee

NUC1
Pl

PL1
PL1W
SFOl1
NDO
TD
SFOl
FIDRES
SW
FnMODE
ST

SF
WDW

BRUKER

12 81 lactone

6

1
20090723
18.03
spect

5 mm PADUL 13C

noesyph
2048
€peild

B

4
4084.967 Hz
1.994613 Hz
0.2507252 sec
64
122.400 usec
6.50 usec
295.6 K
0.00010352 sec
2.00000000 sec
0.30000001 sec
0.00024480 sec

CHANNEL fl ========

1H
14.83 usec
0.00 dB
8.31434441 W
400.,1318419 MHz
2 |
123
400.1318 MHz
33211117 HZ
10.209 ppm
States-TPPI
1024
400.1300000 MHz
QSINE

2
0.00 Hz
0

1.40
1024
States-TPPI

400.1300000 MHz
RQSINE
2

0.00 Hz

0
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NAME 12_78 CMe t24
EXENO = 1 o/ OH "/
PROCNO 1
Date_ 20090717 M -
Time 17.01
INSTRUM spect e0 NN
PROBHD 5 mm PADUL 13C
PULPROG 1g (9]
™ 65536
SOLVENT cDC13
NS 5
Ds 0
SWH 10000.000 Hz
FIDRES 0.152588 Hz
AQ 31.2768500 sec
RG 57
o 50.000 usec
DE 6.50 usec
TE 295.4 K
D1 2.00000000 sec
TDO 1
mmmesess CHANNEL [] ==ssssee
NUC1 1H
Pl 14.83 usec
FL1 0,00 dB
PLIW B.31434441 W
5F01 400.1316005 MHz
-3 4 65536
SF 400,1300000 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB o
PC 1.00
I e -
T T I T T T i) = I T I T ] I T I N T 1 T I 1 I T i 1
10.5 10.0 9.5 9.0 8.5 8.0 T 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 25 2.0 1.5 1.0 0.5 0.0 ppm
S|o ? < =2 @ |2
~lol o - Nl o ™ -
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NAME 12 76 OMe t24 — A et e~~~ WO N ™ -

EXPNO 222 |\

PROCNO 1 /

ARY V) V]

Time 16.57

INSTRUM spect

PROBHD 5 mm PADUL 13C

PULFROG zgpgli0n

D 65536

SOLVENT CDC13

NS as ()Fi

D5 4

SWH 24038 .461 Hz

FIDRES 0.366798 Hz MeO NS

AQ 1.3631988 sec N

RG 203

oW 20.800 usec (0]

DE 6.50 usec

TE 295.6 K

131 2.00000000 sec

D11 0.03000000 sec

TDO 1

mmumse=s CHANNEL {] s=ss====

RUC1 13C

Pl 9.68 usec

PL1 -0.60 dB

PL1W 41.24164963 W

SFOl 100.6228298 MHz

mame==== CHANNEL 2 ===s====

CPDPRG2 waltzl6

NUC2 1H

PCPD2 90.00 usec

PL2 0.00 dB —

PL12 15.66 dB

FL13 15.92 dB

FL2ZW 8,31434441 W

FL1ZW 0.22585411 W

PL13W 0.21272963 W

SFO2 400.1316005 MHz

51 32768

SF 100.6127573 MH:z

WDW EM

558 (1]

LB 1.00 Hz

GB 0

PC 1.40

~TT T T T T T T T | A T [T

T T i T T I T |
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
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1{')

OH

i)

UJ-‘I__JU_JJ\J\{_JL_L ppm

M

e 10

-
- tmw

e

2.5
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3.5

- 4.0

-4.5

- 5.0

5.5

- 6.0

-6.5

-7.0

7.5 7.0 6.5 6.0 5.5 5.0 4.5

4.0 35

2.5

7.5
ppm

BRUKER

NAME
EXPNO
PROCNO
Date
Time

INSTRUM

PROBHD

PULPROG

TD

12_78 OMe t24

6

1
20090716
22.07
spect

5 mm PADUL 13C

noesyph
2048

CBCc13

B8

4

4084 .967
1.994613
0.2507252
64

122.400
6.50

295.2
0.00010352
2.00000000
0.30000001
0.00024480

8.31434441
400.1318419
1

33

400.1318
123.786888
10.209
States-TPPIL
1024
400.1300000
QSINE

2

0.00

0

1.40

1024
States-TPPI
400.1300000

QSINE

2

0.00

0

MHz
Hz

ppm

MHz

Hz

MHz

Hz
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EXPNO 11

PROCNO 1

Date 20090716

Time 16,32

INSTRUM spect

PROBHD 5 mm PADUL 13C

PULPROG g9

™ 65536

SOLVENT cDCcll

NS 15

D5 o

SWH 10000, 000 Hz

FIDRES 0.152588 Hz

AQ 3.2768500 sec

RG 161

oW 50,000 usec

DE 6.50 usec

TE 300.0 K

Dl 1.00000000 sec

TDO 1

mmmmmmnn CHANNEL f1 ===ewmee

NUC1 1H

Pl 14.10 usec

FL1 0.00 dB

PLIW B.31434441 W

SFOl1 400.1316005 MHz

-3 65536

SF 400,1300000 MHz

WDW EM

55B 0

LB 0.30 Hz

GB 1]

PC 1.00

i L] I i I T

7.5 7.0 6.5 6.0

o, o
] e ‘-"'.r
o o

1.08
0.95
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NAME 12_79 OLPr t20 2 s K s s e EEEROS® m &
EXPNO 2 )
PROCNO 1 \ /
pate 20090716 4
Time 21.13
INSTRUM spect
PROBHD 5 mm PADUL 13C
PULPROG zgpg30
™ 65536
SOLVENT cocld
NS 155
DS 4 OH
SWH 24038461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec 0 =
RG 203 N
DW 20.800 usec
DE 6.50 usec O
TE 295.8B K
D1 2.00000000 sec
D1l 0.03000000 sec
TDO 1
emmam==e CHANNEL fl s=====s=s
Nucl1 13c
Pl 9.68 usec
PL1 -0.60 dB
PLIW 41.24164963 W
SFO1 100, 6228298 MHz
emmmme== CHANNEL f2 mw======
CPDPRG2 waltzl6
NuC2 1H
PCPD2 90.00 usec
PL2 0.00 dB
PL12 15.66 dB
PL13 15.92 dB
PL2W 8.31434441 W
PL1ZW 0.22585411 W
PL13W 0.21272963 W
SFO2 400.1316005 MHz
51 32768
SF 100.6127553 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
\ | il
i kel |
r T T T T 1 T T T T 1 I T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 a0 80 70 60 40 30 20 10
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/L OH
OzﬁxI:::I:l:I’“‘ﬁsN
(o)

LAt

A

A

A

O

L_ ppm

7.5

1.5
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- 5.5
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ppm

BRUKER

NAME 12 79 OiPr t20
EXPNO - 66
PROCNO 1
Date_ 20090716
Time 21::33
INSTRUM spect
PROBHD 5 mm PADUL 13C
PULPROG noesyph

TD 2048
SOLVENT CDC13

NS 8

DS 4

SWH 4084.967 Hz
FIDRES 1.994613 Hz
AQ 0.2507252 sec
RG 64

DW 122.400 usec
DE 6.50 usec
TE 295.0 K
DO 0.00010352 sec
D1 2.00000000 sec
D8 0.30000001 sec
INO 0.00024480 sec
======== CHANNEL fl ===comes
NUC1 1H

Pl 14.83 usec
PL1 0.00 dB
PL1IW 8.31434441 W
SFO1 400.1318419 MHz
NDO 1

TD 62
SFO1 400.1318 MHz
FIDRES 65.88B6566 Hz
SW 10.209 ppm
FnMODE States-TPPIL

S1 1024

SF 400.1300000 MHz
WDW QSINE

5SB 2

LB 0.00 Hz
GB 0

PC 1.40

SI 1024

MC2 States-TPPI

SF 400.1300000 MHz
WDW QSINE

SSB 2

LB 0.00 Hz
GB 0
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NAME 12 _BO té
EXFNO 1
FROCNO 1
Date 20090722
Time 15.15
INSTRUM spect
PROBHD 5 mm PADUL 13C
PULPRCG zg
D 65536
SOLVENT cDpcl3

3
] - OH
SWH 10000,000 Hz
FIDRES 0.152588 Hz N
AQ 3.2768500 sec 6) b N
RG 57
oW 50.000 usec
DE 6.50 usec o
TE 294.8 K
D1 2.00000000 sec
TDO 1
ammmnnns CHANNEL fl messsses
NUC1 1H
Pl 14.83 usec
PL1 0.00 dB
PLIW 8.31434441 W
5FO1 400.1316005 MHz
SI 65536
5F 400.1300035 MHz
WDW EM
558 0
LB 0.30 Hz
GB 0
PC 1.00

T T T T T T T T = [T T T T
7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 ppm
\
~is © o
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™ 7,1 —HOO (NO®D™~
NAME 12_80 té 4 = MOON Nt OO T NOoO@XEWAHAHY ~
BXENO = 2 — — o e ~r~r~r~www SEMMOMMOMON N —
PROCNO 1 L \ ol i | '._\ ) I
Date_ 20090722 '\ ) 4 ‘\l \ J
Time 15.18 !
INSTRUM spect
PROBHD 5 mm PADUL 13C
FULPROG zgpg30
D 65536
SOLVENT copcla
NS 92
Ds 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz 0
AQ 1.3631988 sec
RG 203 V. H
oW 20.800 usec
DE 6.50 usec (0] "
TE 295.4 K "\.N
Dl 2.00000000 sec
D11 0.03000000 sec O
TDO :
====s=== CHANNEL f] ssssss==
NUC1 13C
Pl 9.68 usec
PL1 -0.60 dB
PL1W 41.24164963 W
SFO1 100.6228298 MHz
======== CHANNEL f2 ss=ss===
CEDPRG2 waltzlé
NuUc2 1H
PCPD2 90.00 usec
PL2 0.00 dB
PL12 15.66 dB
PL13 15.92 dB
BLZW B.31434441 W
PL1ZW 0.22585411 W
PL13W 0.21272963 W
SFO2 400.1316005 MHz
SI 32768
SF 100.6127568 MHz
WOW EM
558 0
LB 1.00 Hz
GB 0
Pc 1.40
i |
ILESTY N LA L [17 Wl
kit ¥ | 1
1 [ ¥ } ! \:
f T | I T T T T T T = T T T T 1
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OH

ot A

L‘“JM.LL_JLLAJL ppm

b L

ol

e

-1.0

-2.0
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~3.0
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- 6.5
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7.5
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BRUKER

NAME 12 80 té
EXPNO 6
PROCNO 1
Date_ 20090722
Time 15.19
INSTRUM spect
PROBHD 5 mm PADUL 13C
PULPROG noesyph
TD 2048
SOLVENT CDC13
NS 4
DS 4
SWH 4084.967
FIDRES 1.994613
AQ 0.2507252
RG 64
DwW 122.400
DE 6.50
TE 295.1
DO 0.00010352
D1 2.00000000
D8 0.30000001
INO 0.00024480
mmmma—— CHMNEL fl ===
NUC1 1H
Pl 14.83
PL1 0.00
PL1W 8.31434441
SFO1 400.1318419
NDO 1
TD 37
SFO1 400.1318
FIDRES 110.404526
SW 10.209
FnMODE States-TPPI
SI 1024
SF 400.1300000
WDOW QSINE
SSB 2
LB 0.00
GB 0
PC 1.40
SI 1024
MC2 States-TPPI
SF 400.1300000
WDW QSINE
SSB 2
LB 0.00
GB 0

MHz
Hz

ppm

MHz

Hz

MHz
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NAME 12 30 OMe t11 )
EXPNO B | \ Bew
PROCHO 1

Date_ 20090327

Time 14.44

INSTRUM spact

PROBHD S5 mm PABBT 1H/ OMe tll

PULPROG g

T 65536

SOLVENT cocli OH

N3 [

D3 0 MeO g
SWH i0000.000 Ha -~ N
FIDRES 0.1525883 Hz

AQ 3.2768500 sec O

RG 203

W 530.000 usec

DE 6.50 usec

TE 294.9 K

D1 2.00000000 sec

TDO I

======== CHANNEL [l ====r===

NUC1 1H

Pl 7.10 usec

PL1 -2.00 dB

PL1W 13.17734718B W

SE01 400.1316005 MHz

51 633536

3F 430.1300042 MHz

WD EM

558 Q

1B 0.30 hz

GB 0

PC 1.0}

R D R | .

r | 1 T T s s ® T S T T
7.0 6.5 6.0 5.5 5.0 4.5 4.0 i.5 3.0 25
| i I Lo
- - ‘m fao} ln" 1{\1[
~ .—_‘ S =1 - I8
(4] | I N 1 | e ™~
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BRUKER

] Ly
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- ~

HAME 12_30_OMe_ 11l ﬂ :

FXPNO - 2

PROCNO 1

Date_ 20090327 ’

Time 14.49

INSTRUM spect

PROBHD 5 mm PABBI 1/

FULPROG zgpgdn

D 655136

SQLVENT cbeci3

HE 593

ns ]

SWH 24038.461 Hz

FIDRES 0.366798 He

AQ 1.3631988 sec

RG 203

bW 20,800 usec

DE B.50 usec

TE 295.3 K

ol 2.00000000 sec

nll 9.03000000 sec

DO 1

==s2===== CHANNEL f1 ========

NUC1 13C

Pl 14.50 usec

PL1 -4.00 dB

PL1W 90 . 22689810 W

5F01 100.62282%8 iz

====x=== CHANNEIL, f2 e======

CPDPRGZ waltzle

NUCZ 1H

POPDZ 80,00 usec

PL2 -2.m0 dR

FL1Z 18,80 dB

PL13 18 B0 dB

PL2W 13.17734718 W

PLL2W 0. E0960442 W

FL13W 0.i6960442 W

5F02 400.131600% MHz

51 32748

SF LU0, 68127546 MHzZ

WO EM

SSB o

LB L.00 Hz

(513 ]

BC 1.40

[+ o B0 A0 BN n il ot 0 Y
e 1 O WY
R
L e B e I
o
VN
I/
t
OH
MeO
O

//

la

Y
~—76.84

__—— 04 .83

T— 64,14

uy
]

25.45

e e

210

i T -T T

T T T
200 190 180 170 160 150 140

A Rasasl T

1
130 120 110




Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2009

OH
MeQ

Y

8 -

2.0

2.5

3.0

- 3.5

4.0

- 4.5

5.0

5.5

-6.0

r 6.5

-7.0

R et

4.5 4.0

35

3.0

2.5

20

ppm

BRUKER

FIDRES
SW
FnMQODE
51

SE

WDW
55B

LB

GB

P

51

MCZ2

SF
WDW
55B

LB

GB

12_30_OMe t11

66

1
2606935327
12.04
spect

5 mm PABBI 1H/

noesyph
2048
CcDCL3

4

4
4084.967
1.9945613
0.2537252

294.9
.J0011336
.0000Go00
.30000001
.00024480

L el B oS B ol |

-2.00
13.3.7734718
400.1318419

1

214
400.1318
13.088633
10.208
States-TPPI
1024
400.1300000
QSINE

2

0.00

0

.40

2024
States-TPFI
400.,13C0000

QSTHE

2
0.00
0

CHANNEI, ] ========

Hz

MHz
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BRUKER

NAME 12_30_0OmMe t11
J_Ml‘_)} EXPNO - C 66
PROCHNO i
5 h : — iy — B Date 20090327
Time i ]
INSTRUM spect
° 2.0 FROBHD 5 mm PABBI 1/
OH PULPROG noesyph
\\ SOLVENT CDC13
N NS 4
(@] b3 4
. . o . ﬁ SWH 4084.967 Hz
! -2.5 FTDRES 1.994613 Hz
AQ 3.2507252 sec
' RG 64
& W 122.400 usec
DE £.50 usec
TE 294.9 K
Do 0.00011326 sec
L1.0 ol 2.00000000 sec
o3} 0.30000001 sec
INO 0.000249480 sec
======== CHANNEL f] s========
NUCL 1H
o F.10 usec
a5 PL1 -2.09 dB
' PL1W 13.17734718 W
srol 400.1315419 MHz
J z NDO 1
D 214
SFOL 400.1318 MHEz
FIDRES 19.088633 Hz
S 10.209 ppm
2 ~ 4,0 nMODE tates-TPRT
$ sI 1024
) 0 Sr 420..300000 MHz
WDW QSINE
558 2
LB i AR P
GB o
4.5 pC 1.40
5I 1024
; MEE States-TPPI
i ST 40C. 1300000 MHz
{J » a wow Q5INE
558 2
LB 0.00 Hz
T e e e A — ¢ o—mee—— . L 50 GB )

5.0 4.5 4.0 3.5 3.0 2.5 2.0 ppm
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EXPNG 1

PROCMD 1 OH

Date 200906307

Time 14.34 R

INSTRUM spect

PROBEHD 5 mm PABBI 1H/ tls - N

PULFROG zg

™ §5535 MeO o

SOLVENT ChC13

Ng q

DS o

SWH 10000.000 Hz

FIDRES 0.152588 Hz

AQ 3. 2768300 sec

RO 161

DW $0.000 usec

DE .50 usec

TE 295.1 K

D1 1.00000000 sec

TDO 1

=====wn= {HANNEL fl cr=m=w==_

MUC1 1%

P1 T.10 usec

PL1 -2.00 dB

PL1kW 13.17734718 w

SFOL 400. 1316005 MHz

51 65536

SF 400.1300039 MHz

WD M

55B a

9:] .30 Hz

GR a

FC 1.00

[
PP L._, - R e R . _— A ke k,,__,a R _JI N J\;_, wthy s
B 1 - 1 T ! I s I T I - I [ I 1 B -
7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3:5 3.0 2.5 20 ppm

J | \ J H \ J | 1o J | H
-y ! :
K 3 2 g a2 8 2 15 %
< [ =] o i | 1= ) - C\i o
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NAME 12_14tlq ﬁ .L:" 2 :i 3 91 ﬁrr:r-n o vl g} —
EXPNO 2
PROCHNO 1 j
Date 20090307 | X
Time ™ 14.39 ‘
INSTRUM spect
PRUBHD 5 mm FABBI 1H/
PULPROG zgpg 3o
T 65536
SOLVENT coCla L
N5 288 oo
D5 4 2
sHH 24038.461 Ha OH =
FIDRES 0.366798 Hz o
AQ 1,36313688 sec ‘ i
RG 203 o
D 20.800 usec ~N
DE £.30 usec
TE 295.5 K MeO O
b1 2.00000000 sec |
Dl U.02000000 sec
DO 1 |
mres===== CHARNNEL f] =======-s
NUCl 13cC
Bl 14.50 usec
PL1 -4.00 de
PL1W 90.226659819 W
5FO1 100. 6229298 MHz

PRl 7 & o 7 2 5 L A
===w=n== CHANNEL f2 ~=======
CFPDPRG2 waltzlh EPE:
nCy 1H
FCED2 B0.00 usec
Py -2.00 4B
PL1Z 18.40 di
PLL3 1R.80 dB
FLZW 13.1773471R W
PL12W 0.10960442 W
FL13W 0.10960442 W
SFDL 400, 13160059 MHz
57 37768
S5F 100.65827446 MHz
Wl EM
55R 0
LB 1.00 Hz
Gh u
P 1.460
|
o B L Rk I !
gt Nl ! h Rl e il
R PG bl b L (RIS M i L
TRREI R ek J i T
4
[ T T T LTI TR AT T R T, ' | PR T T T T B T ) " I [ T = 1 T
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OH

MeQ QO
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1
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(1]

&
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2.0

=125

t-3.0

-3.5

4.0

4.5

- 5.0

5.8

6.0

6.5

-7.0

7.5

5.0

4.5

4.0 35 3.0 25 20

ppm
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NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG

BRUKER

12_14t14
6
1
20090309
951650
spect
5 mm PABBI 1H/
noesyph
zZ(48
CcDC13
16
4
4084.967 Hz
1.994613 Kz
0.2507252 sec
203
122.400 usec
6.50 usec
294.9 K
0.00011336 sec
2.00000000 sec
£.30000501 sec
0.00024480 sec

CHANNEL f. -=======
1H
7.10 usec
-2.00 dB
13.17734718 W
400,.1356419 MHz
1
138
400.1318 MHz
29.601212 Hz
10.209 ppm
States-TPPI
1024
4QC.1300000 MHz
QSINE
2
.00 Hz
0
1.40
1024
States-TPFPI
43C.1300000 biiz
QSINE
2
0.00 Hz
G
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OH
HAME 12_14t14
o~ EXPNO 5
~N PROCNO 1
Pate 20030309
Time 1126
MeO O l M INSTRM spect
FROBHD 5 wm PABBI 1L/
_,h L l . ppm PULPROG hsqoetgp
e e e e m— o 1024
SOLVENT CDhCi3
o o NS 5
nz i6
- 20 5141 _8B0 He
2.216€680 Hz
0,035B964 sec
203
93.600 usec
6. 50 usec
& 295 2 K
fees 40 145.0000000
0.00000300 sec
1.50000000 sec
| 0.00172414 sec
! 0.03000000 sec
0.00000400 sec
] 0.00D20000 sec
60 Q.00003000 sec
. ° o CHANNEL ]l =======a
1H
.10 vsec
14 20 vsec
(] 1000 00 usec
80 -2.00 4B
13.177347.8 W
400.1324057 MHAz
e CHANNE], {2
CPDERGZ garp
HUC 2 13c
P3 13.20 usec
‘ - 100 Pq 26.40 usec
PUFDZ? 10,00 usen
FL2 -4.00 dB
0 FLi2 1060 g8
FL2W 90.7226909819 W
PLIZ2W 3.591957€2 W
SEU2 100.6202727 Mz
120 mr==== GRADIENT CHANNEL =-e=-
GFNAM1 SINE. 100
GFNAM2 SINE, LCO
° L P21 F0.00 %
GFZ2 20,10 %
Fle 1000, 00 usec
NDO 2
-140 Tn 87
SP01 T0C. 6203 MHz
: FINRES 191.870877 Hz
S5W 162,639 ppm
FnHO0E Echo-Antieche
51 124
SF 400.1300000 MHz
5 160 WL Q51IHE
S5H 2
LR 0,00 iz
GR [§}
FC 1.40
51 10724
Moz echo-antiecho
sE LUN. 61276590 MHZ
T T T N 1 T T T T T | I E 777180 HoH QFTNE
558 2
70 65 60 55 50 45 40 35 30 25 20 ppm = 0.0 w

GR 0
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NAME il 141le33
EX.FHNQ - 1
PROCNO 1
Date_ 20080327
Time 14,32
INSTRUM spect
PROBHD 5 mm PADUL 13C OH
FULFROG zg
TD 65536
SOLVENT cDcl13 .
NS5 6 -~ N
DS a
SWH 10000.0C00 Hz O
FIDRES 0.152%98 Hz
AQ 1.276B300 sec
HG 161 OMe
D 50.000 usec
DE 6.50 usec
TE 287.6 K
1 1.00000000 sec
TDO 1
e=nmccwe CHANNEL fl scexww=e
NUC1 1K
Pl 14.83 usec
PL1 .00 dB
PLIW 8.31434441 W
SFQl 400.1316005% MUz
51 65536
SF 400,1300030 MHz
WDhW EM
55B Q
LB G.30 Hz
GB 0
FC i.00
_ T Y. U T O SN
e T T T 1 T T i T T 1 T I T | T T T T T T T I
10.5 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 45 4.0 a5 3.0 2.5 .0 1.5 1.0 0.5 0.0 ppm
{
@ o o Fo {m1 o o)
2 Q A Al | = e
Lot ] - =l N -
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BRUKER

NAME 11 141t3l
EXFNO - 2
PROCNQ 1
Date 20080927
Time 14.37
INSTRUM spect
PROBHD 5 mm PADUL 13C
PULPROG zgde

o 131072
SOLVENT CDC13

N5 1059

Ds 0
SWH 29761.904 Hz
FIDRES 0.227065% He
AQ 2.202059% sec
RG 203

D 16.800 usec
DE £.50 usec
TE 2%8.0 K
Dl 1.006000000 seq
b1l 0.03000000 sec
TDO 1

usec

PL1 -0.60 db
PL1W 41.24164%63 W
5F0O1 100.6208190 MHz
======ow CHAWNEL {2 ====wen==
CPOPRG2Z waltzle
NUC2 1H
PCFDZ 90.00 usec
PL2 0.00 de
PL1Z 15.66 dB
PLZW 8.31434441 W
FL12W G.22585411 W
5FQ2 400.1320007 MHz
s8I 131032

SF 100.6127539 MHz
WD EM

850 o

LB 3.00 Hz
GR o

FC 1.40

\
A
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S
"‘

LS
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y ¢ ¥
Lags ul L= alns ey RS i~
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cyclization pdt

oH BRUKER

"y
~
N NAME 11 141t21
@] EXFNO - 5
PROCHO 1
OMe Date_ 20081002
Time 20.26
INSTRUM spect
A w M ‘]L PROBHD 5 mm PADUL 13¢C
l PpM PULPROG hsycetgp
-~ - - O 1024
qE 5 SOLVENT cocls
3 - . NS 12
Ds 16
;E - 20 SWH 5341.880 Hz
3 s FIDRES 5.216680 Hz
3 : AQ 0.095B964 sec
E RG 203
E DKW 93.600 usec
.___ji_ E 30 DE 6,50 useg
t b TE 294.8 X
3 - E CNST2 145.0000000
DO 0.00000300 sec
1 40 i} 1.50000000 sec
E b D4 0.00172414 sec
-]!'_ F D1l 0.0300600C sec
| 3 Ul13 0.00000400 sec
t- 50 oS 0.00020000 sec
[ s INC 0.00003000 sec
i i ZGOPTNS
"
3
3 F mnzm===e CHANNEL ] =sa=muc.
60 NUC1 1R
JR—— fa] ah wis Pl 14.83 usec
3 P2 29.66 usec
P 70 P2R 0.00 usec
PL1 0.00 dB
PLIW B.31434841 W
. SFOL 400.1324057 MHz
~ 80 =ss====e CHANNEL {2 =s=s=====
b CFPLPRGZ garp
1 E Nucz 13c
b P3 9.EB usec
7 — 90 P4 19.36 usec
3 PCRD2 80.00 usec
3 PL2 -0.€0 dB
iL PL12 17.74 dB
P PL2W 41.24164963 W
1 =100 FL12W 0.60441613 W
] SFO2 100.6202727 MHz
'E E 110 =e==me GRADIENT CHANNEL =====
- GPNAML SINE.100
‘f b GPNAM2 STNE. 100
' 3 GPZ1 B0O.0O 3
=] F GPa2 20.10 %
- =120 PLE 1000.00 usec
i; £ NDR 2
3 F TD 245
4 t SFOL 100.6203 Mliz
] =130 FIDRES £8.027214 Hz
F F SH 165,639 ppm
{L F FnMODE Echo-Antiecho
3 s1 1024
1 F. 33 400.1300000 MHz
! 140 WOW QSINE
-4 E SSH 2
_ji b LB 0.00 H:
3 GH 0
i =150 o »
i F 81 1024
MC2 echo=antiecho
3 E ;3 100.6127690 MHz
—r —T— T — T — T —T T T T T T — WOW Q5INE
T f T T T T T I 1 I T e 3

7.0 6.5 6.0 55 5.0 4.5 4.0 35 3.0 2.5 2.0 Dom LB 0.90 Hz
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OH
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OMe

ppm
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ppm

BRUKER

NAME
EXPNO
PROCNC
Date_
Time
INSTRUM
PROBHD
PULPROCG
TD
SOLVENT
NS

D3

SWH
FIDRES

11 141t31
6

1
20080827
LS
spect

5 mm PADUL 13C

neesyph
2048

CDC13

16

4

4084 .967
1.994613
0.2507252
64

122.400
6.50

297.1
0.00010352
2.00000000
0.30000001
0.00024480

0.00¢
8.31434441
400.1318419
1

19

400.1318
214.998276
10.209
States-TPPI
1024
400.1300000
QSINE

2

0.00

0

1.00

1024
States-TFPI
400.1300000
QSINE

2

0.00

0

CHANNE], f] ========

MHz
Hz

ppm

MH=z

Hz

MHz
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;. MAME 12 39M_t10rpll coomplE RedE SEAN BEN -

* EXPNO S 1 FIE I B o B T e e
PROCND 1 AN : N
NDate_ 20090417 E fLow
Time 14.01
INSTRUM spect
PROEHD & mo PARBI 1H/ OH
PULPROG zg
D 85536 s W H P ~ 3 i
SOLVENT coCl3 il <N
S s . g T —
0s o N
SHH 10000, 000 Hz b
FIDRES 0.19254%8 Rz g3
AQ 3.276RB500 sec
RG 128
Tt 50 .000 usec
DE 6£.50 usec
TE 284.7 K
Bl 2.00000000 sec
TDO 1
caesumes CRANNEL BN Eamsssos
Nucl i
rl 7.10 usec
FL1 -2.00 db
FL1W 13.17734718 W
SFOL 200.1316005 MHz
£1 65536
SE 400.1300037 MHz
WOW EM
558 0
LB 0.30 Hz
B i
PG 1.00

| JL,JLM ULM___*____%__F____rg_ﬁ__i_whngwfu__mA_ ol \&__ -

—_— T D s I —.——-—T—w—-.,_.—w—r-—'*ﬁﬁ——r—j—

7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 35

a-ﬁosf sl

I
22
657 SN AR ST TIN5 & 5 A O R
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NAME
EXBNO
PROCHO
Date
Time
INSTRIM
PROBHD
FPULFROG

D1
D1l
TRO

—=—==== CHANNEL f1 =

NUCL
Pl
PLL
PL1W
SFOL

for Chemical Communications
cations,

Ih al S¥ciety of Chemistry 2609 * °

12_39N_t]0rp11
2

1
20090417
14.20
spect
S mm FABBI 1H/
2gpg 30
65536
Cpell
969
4
24030 .461 He
0. 366798 Hz

1.3631988 sec

Z03
20.800 usec
.50 usec
295.3 K

7.00000000 sec

0.03000000 sec
ik

13C
14.50 usec
-4.00 dB
90, 2246838819 W
100. 6229298 MHz

memc—=== CIANNEL [2 ======77

CPDERGE

RS + ¥ o
PLPDZ
PLZ

T ORLR

PL13
PLIW
FLLZW
PL13W
5F02
51
SF
WOW
Ssh
LB
GR
FC

waltzlb
iH
10,020 usec
-2.00 dB
18 .40 dB
18.80 dB
13.17734718 W
0.I09R0442 W
0.10960442 W
400.1316005 MHZ
32768
L00.6127546 MHz
M
n
1.00 Hz
0
L 40

OH

\\
/4

/]

Ts

@ w0
=3 1
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NAME
EXPNO
PROCNO

PULPROG
TD
SQLVENT

.. BRUKER

12 33Nt10_15
6

1

20090406
14.16

spect

5 mm FABBI lH/

ncesyph
2048
GRELS

il

4
4084.967
1.994613
0.2507252
64
122.4G0
6.50
2594.8
.00011i336
.00000000
. 30000001
.00024480

o O MDD

13.17734718
400.1318418
1

256
400.1318
15.956903
i0.209
States-TPPI
1024
400.1300000
QSINE

Z

0.00

0

1.40

1024
States-TPPI
400.1300000

MHz

Ha
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EXPNO ERE N OH i 14
PROCHG 1 A
Date 20090408
Time 19.03 =
INSTRUM spect ~N
PROPBHD 5§ mm PABBI 1H/
PULPROG zg
D 65536 1
SOLVENT CDC13
NS 4
oS ]
SWH 10000.000 Hz
FIDRES 0.152588 Hz
AQ 3.2768500 sec
RG 203
oW 50.000 usec
DE 6.50 usec
TE 295.0 K
ol 1.00000000 sec
DO 1
——s=m=== CHANNEL [l ========
NUC1 1H
Pl T.10 usec
pLl -2.00 dB
PLIW 13.17734718 W
SFOL 400.1216005 MHz
51 65536
sF 400.1300000 MHz
WDW EM
558 o
LB 0.39 k2
aB
po: 1.0
1
!
s . e : ) i, ,Kﬁmﬁn Jl o ,,rrﬁ.\,___).. \LA,,,J o
T 1 T M T T T e T - T ™ A | =]
7.5 7.0 6.5 6.0 5.5 5.0 45 4.0 3.5 3.0 25 2.0 ppm
1
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P

ZLrrend Jdabe Paramelers

NAME 2 oAlrpta

“EPAL =

PAOCND 1

F& - Acauisilion Parameters

Zate_ 200904063

1.me G4

[HSTRUM dpx 200

AROgHD % s BRO AB-1H

PULPREG zgde

m 65536

SO_NENT COCL3

NS 4738

i 0

Sl £2Hh75.736 Hz

ETRZS 0. 346004 Hz

A 4455188 sec

15 1024

Pl 28 050 usec

JE 600 usec

E 28h.2 K

01 2 Do0D0GOD sec

cl] I 03000000 sec

MERE 0.00000000 sec

VCFK £. 01500006 sec
CHANMEL ft ==-====-

13C

o & 00 user

i -5.00 dB

SF3: L 47451311 MHz

- Fracessirg parameters
BLGE6H
75 ABT 7305 Midz
M
il
b
0
149
NMH plot parametlers
23 00 tm
7860 ¢m

220 G0 pon
ThEND 93 He

el LG 000 g
2 ~704 bl H2
SPMEM 12 000 cumdrom
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 BRUKER

NAME 12 40rptd
| o, BT
ll L ppm PROCNO L
! - - Date 20090409
v Time 14.24
R 4 INSTRUM spect
o L 1.5 PROBHID 5 mm PABBL 1H/
' PULPROG noesyph
TD 2048
e ¥ SCLVENT CDpCl3
2.0 NS 4
. o 3 DS 4
N SWH 4084.967 H:
ar ' 25 FIDRES 1.994613 H:
|’ ' p:\0] 0.2507252 s¢
" . l RG 64
. » "e 3.0 W 122.400 us
, DE 6.50 u:
TE 294 .6 K
L35 D0 0.00011336 s¢
’ ni 2.00000000 s«
B8 0.300C0001 sq
ING 0.00024480 s
4.0
s=———=== CHANNEL fl =====:
NUCL 1H
-4.5 Pl 7.10 u:
PL1 -2.00 dt
— e . s PL1W 13.17734718 W
L 5.0 SFO1 400,.1318419 ME
NoG 1
TD 185
SFO1 400,1318 Mt
Fiasd FIDRES 22 .080904 H:
50 10.209 pr
:. FnMCDE States-TePI
~ 6.0 51 1024
| S5F 400.1300000 Mt
WowW QSINE
-6.5 SSB 2
LB 0.00 H:
GB 0
[ PC 1.40
e SI 1024
e ¥ . ) ; MC2 States-TPPI
?l o . SE 400.1300000 M
7.5 WDW OS5INE
S55B 2
Bk ; ' *B 0,33 I
S S s b R 0t e bttt B T BT e e e N TR R P “~9ﬁ§ﬂ*ﬂﬂ*ﬂ%h=‘* 4 pege s Ui
E ] - B0 . 75 5 .45 040 ;3.5 30 ’ 215 ::2.0.--
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s BRUKER

NAME 12 40rptd
EXFPNGC 6
ﬂL ppm PROCHG 1

p— R Date 200904089

. Time 14,24
INSTRUM spect
- FROBHD 5 mm PABBI 1ii/
PULPROSG noesyph
. D 2048
1.5 SOLVENT CDC13
' NS 4
bS 4
SWH 4054.967 Hz
Y] e FIDRES 1.99ﬂ613 Hz
20 AQ 0.2507252 sec
: RG 64
. v CW 122,400 usec
= . ] D) 6.50 usec
TE 294.6 K
¢ oo 0.00011336 sec
: L 25 DL 2.00C00000 sec
ﬂ' : D8 £.30000001 sec
lB ; INO 0.00024480 sec
] i ﬁ s======= (CHANNEL f{] ========
o NUSL 1H
te " 3.0 Pl 7.10 usec
PL1 -2.00 dB
. PL1W 13.17734718 W
SFOL 400.1318419 MHz
NDO 1
D 185
r3.5 sF01 400.1318 MHz
FIDRES 22.060%04 Hz
W 10.209 ppm
FnMOOE States-TFPPL
51 1024
_an SF ¢0C.1300000 MHz
: WOoW OSINE
558 2
LB 0.00 Hz
GB 0
PC T .40
4.5 51 w024
MC2 States-TPPI
SF 400.1300000 Mz
= Y . WDW QSINE
55B : i
Sobe g R PR WR moafie 3 ; [ T T PG @ ; s 3 i S A 0.00 H:z

ST F ST T U S SO Py AP TR VS SRS ey P s

Baual G6 © '.4.'0'. [ — 3.5. - -mu-:.3|0| 1

YRS Sy TR e O P A ) PR P AT A BIPS RO B 8 w4 s e v 94 St e e M g e Lawvvng

S i v 0200 . 1A 0 L . ppm
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Current Data Paramebers

NAME 11_77rt_t20
EXPNO ill
PROCNG 1
FZ - Acquisition Parameters OH /N
Date_ 20080331 /4
Time 12.06
INSTRUM spect
PROBHD 5 mm PADUL 13C
FULFROG zg MeQ
TD E5536
SOLVENT cocla OMe
NS 6
ns 4]
SWH 10000.00Q Hz
FIDRES 0.152588 Hz
AD 3.2768500 sec
RG 181
DW 50.000 usec
DE 5.50 usec
TE 295.4 K
i3 s 1.00000000 sec
TDO 1
omzcwnem CHANNEL [l ==s=aaa=
NUC1 1H
Pl 14.10 usec
PL1 0.00 dB
5F01 400.1316005 MHz
F?2 - Processihg parameters
51 65536
SF 400,1300036 MHz
WDW EM
S5B @
LB 2.30 Hz
GB o
PC 1.00
J"LA
4 v
\L‘. o
i T I 1 I I T 1 T T -
7.0 6.5 6.0 5.5 5.0 45 4.0 35 3.0 2.5 ppm
; \
o - — D < ~ H<D| =
2 T o o = - o o
- - ~— w - —| N -



Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2009

BRUKER

OH

o (] [a e\ o m

o w2 - ™M o ] o WO N o~ 7] ™ ~
. - R R . o o= oo O {a] uy
o v ™~ u} oM ol e s . . . . -
i) Ll mm o — [ g+ T o w0 o m -
— — — i e — r~ >~ wown -l ™ —

Current Data Parameters }

NAME 11 77zt 20 \/ \// MeO

EXPNO Z

PROCNO 1 { OMe

F2 - Acguisition Paramelers

Date 20080327

Time 10.01

TNSTRUM spect

PROBHD 5 mm PADUL 13C

PULPRCG zgdc

TD 131072

SOLVENT Coell

NS 1718

Ds 4]

5wWH 29161.904 Ha

FIDRES 0.221065 Hz

AQ 2.2020595 sec

RG 203

bW 16.800 usec

DE 6.50 usec

TE 295.9 K

Dl 1.00000000 sec

dil (0.03000000 sec

TDO 1

awm=m=== CHANNEL f]l ========

NUC1 13C

Pl 9.80 usec

FL1 =0.80 dB

sFal 100, 62091680 MHz

aummmres CHANNEL [2 =====m=a=

CPDPRG2 waltzlé

NUC2 1H

PCPD2 90.00 usec

PL1Z 15.92 dB

PLZ 0.00 dB

SEQ2Z 400.1320007 MHz

F2 - Processing parameters

51 131072

SF 100.6127448 MHz

WDH EM

55B bl

LB 3.060 Hz

GB {

PC 1.40

[ T T T T T T T T T i 1 T T T T T T T T T I T i
210 200 190 180 170 160 158 140 130 120 110 100 90 8o 70 60 50 40 30 20 10 0 ppm

4
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o o
3] o o oo o o~ r~ OH N
5 5 - o om (=] [a) u ¥/
o &) . % H . . & /
™~ — u [ BN [ ™ —~
— — ™~ 0w = ™ —
Current Data Parameters MeO
NAME 11 77re_r20
EXPNQ 3 OMe
PROCHG b
F2 - Acguisitien FParameters
Date_ 20080327
Time 3.57
INSTRUM spect
PROBHD 5 mm PADUL 13C
PULFROG deptl135
o €5536
SOLVENT cDCl3
NS 137
ng 4
SWR 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
G 203
DW 20.800 usec
DE 6,50 usec
TE 295.6 K
CNST2 145,0000000
138 2.00000000 sec
d12 Q.00002000 sec
d2 0.00344B28 sec
DELTA 0.00001248 sec
DO 1
mummnmen CHANNEL [l mwem=e===
NUCl 13cC
Pl 9.80 usec
Pz 19.60 usec
PLL -0.60 dB
SFO1 100,6228298 MHz
mm—=awwm CHANNEL {2 ====cm==
CPDPRGZ waltzl®
NUC2 1K
P3 14,40 usec
p4 2?8 _B0 usec
PERD 90.00 uge
o Lol i dl o di ! : !; | v
21- lbrocessimgIfarameters
s1 32768
5F 100,6127452 MHz
wWDW E
S5B 0
LB 1.00 Hz
GB o
FC 1.40
T T T T ¥ T T 1 T T T T 1 T T I T L T 3 T T
210 200 160 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10 ppm
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(Hou

EQHZT%L

MeQ
CH

CHa CH_ N

OH

OMe

ppm

- 2

(A

8.0

6.0 55 5.0

4.5 4.0

3.5

3.0 2.5 2.0

-2.0

2.5

- 3.0

4.0

-4.5

5.0

5.5

- 6.0

-6.5

7.0

1.5

-+ 8.0

ppm

N
V4

BRUKER

Current Data Parameters

NAME
EXPNO
PROCNO

11 77re_t20
5
1

F2 - Acquisition Parameters

Date_
Time
INSTRUM
PRCBHD
PULPROG
pysl
SOLVENT
NS

Ds

SWH
FIDRES
AQ

R

DW

DE

TE

do

Dl

D8

IND
STI1CNT

20086403
a.34

spect

5 mm PAGUL 13C
noesyph
2048

CDCcl3

8

4

4401.409
2.1498125
G.2327028
203
113.600
6.50

295.3 K
0.00009565
2.00000000
0.00000000
7.00022728%
128

400.1318806

Fl -~ Acquisition parameters

NDO

TD
SFC1
FIDRES
SW
FnMODE

1
183
400.131% MHz
22.B052Z5 Hz
12.000 ppm
States-TPPI

F2 - Processing parameters

5E
SF
WDwW
SSB

2048
40C.1300000 MHz
Q3INE
2
0.00 Hz
0
1.00

- Processing parameters

1024
States-TPPI
403.1300000

O5INE
2

0.00 H=z
0

MHz
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‘L{o\\ CJ\J

i

NG
Lo
O

1

~ b

(JAx - 1
:

(W
A,

1

L
_ 4
ezl

TR R

P
Y

e

Py

J
0

@0,

e
L

20

A RiaR

30

T

40

T

50

I NARAREAAAS A&

60

- 100
=110
~120
—130
é140
=150

— 160

TrrTeY

7.5 70

OH 7
MeO
OMe
T T T
60 55 5.0

ppm

BRUKER

Current Data Farameters

sac

usec
usec
dB
dB
MHz

MHz

Hz

ppm

MHz

Hz

NAME 11 77ct t20
EXPNO 555
PROCNG 1
FZ2 - Acguisition Parameters
Date 20080402
Time 13.47
TNSTRUM spect
PRCBHD 5 mm PADUL 13C
PULPROG hmgegf
D 1024
SOLVENT ChCl3
NS 16
Ds 16
SWH 4125.413
FIDRES 4.028723
AQ 0.1241588
RG 3z
W 121,200
DE 6.50
TE 2955
CNST?2 145.0000000
d0 0.00000300
D1 1.50000000
dl3 0.0000C400
d? 0.00344B28
INO C.0C002260
==m===== CHANNEL {] ========
MUC1 18
Pl 14.10
p2 28.20
PLl 0.00
SFOL 400,1318532
======== CHANNEL {2 ========
CPDPRGZ garp
NUC2 13C
B3 9.80
PCPL2 0. 00
PL12 17.50
PLZ -0.60
SF02 103.6197485
¥l - Acguisitlion parameters
NGO 2
TD B4
SFOL 100.6197
FIDRES 263.379700
s 219.876
FnMODE QF
F2 - Processing parameters
51 1024
sF 400.1299934
WDW QSIHE
SS8B 2
LB 0.00
GB a
FC 1.40

F1 - Processing parameters

51
M2
sF
WD
85B
LA
GA

1024

Qr

10C. 6127368
OSINE

2

0.09
Q

MHz

Hz

%
[

¢
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- 100
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—- 160
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) MeO
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OMe
| S S O . VO
..? ' oy G m
4
; |
' 1 o @ & -
& a3t O3
— Q
S —r. L) Q q [~ 4 @
------—-—:q
0o o
e s @
= ° e L B P
s (<] @ '
] ®© a ¢
i G ¥ | f T k I T T T
8.0 7.5 7.0 6.5 55 5.0 3.5 3.0 2.5

ppm

BRUKER

Current Data Parameters
NAME 11 77ro_tin
EXPNO 35
PROCKC 1

Fz - acquisition Parameters
Date 20080401

Time 14.21
INSTRUK spect
PROBHD 5 mm FADUL 13C
FULPROG hmbcgpndgf

TD 40%8
SOLVENT CDCL3

H§ 16

DS 14

SWH 5330.49%0 Hz
FIDRES 1.301389 liz
AQ 0.384254E sec
RG 203

oW 93,8400 usec
DE 6.530 usec
TE 2953.5 K
CH5T13 8.000000Q

a0 0.00030300 sec
Di 1.5000C000 sec
D16 D,00020000 sec
d6 0.06250000 sec
IND 6.00002240 sec
mrmwws=xx CHANNEL fl —oxcma==
NuCl 1H

Pl 14.10 usec
p2 28.20 usec
PLL 0.00 dB
S5Fol 400, 2324057 MHz
mmwrrmes (EANNEL [2 ===omwm=x
MUC2 136G

r3 9_.BO usec
PLZ -0.60 db
SFO2Z 100.6228138 MHz
------ GEADIENT CHANNEL =====
GPNAML SINE. 100
GPNAMZ SINE. 100
GPNAM3 SINE. 100

GPL1 5C.G0 &
GPLZ 30.G0 =
GPZ3 40,10 &
Flo LCOC .00 usec
F1 - Acguisition parametets
NEO

™ 128

SFO1 10C. 6228 MEz
FIDRES 174.336154 Hz
SW 221.933 ppm
FnMODE oF

F2 -~ Processing parameters
51 10z9

5F 4001300000 MHz
WDW SINE

558 0

LB 0.00 Hz
GB 0

FC 1.40

Fl - Processing parametiers
S1 1024

MC2 aF

SF 100.612765%0 MH:z
WDW SINE

558 [+

LB 2.08 Hz
B 1]

-~
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.

CH /;ﬂ
MeO
OMe
S
J =5,
6.0
- -6.5
|
75
vy - , s v : s 8.0
75 7.0 E'rp, 60 55 50 45 40 35 3.0,4?,,2.5 20 ppm

Current Data Parameters

NAME 11 77rt t20
EXPNO - T oA
FROCNO 1

F2 - Acquisition Parameters
Date 20080402

Time 13.34
INSTRIM s5pect
PROBHD 5 mm PATDUL 13&
PULPROG cosygpafs

TD 2048
SCLVENT cDCl3

NS L]

Ds 8

5WH 5341.880 Hz
FIDRES 2.608340 Hz
Bite] 0.1917428 sec
B3 203

D 93.600 usec
DE 6.50 usec
TE 295.5 K
di 0.00000300 ses
bl 1.48689198 sec
dl3 0.00000400 sec
Dlé 0.00020000 sec
IND 0.00018720 secz
===—==== CHANNEL f1

Hucl 1H

EO 14.10 usec
Pl 14.10 usec
FL1 0.00 dB
SFQ1 400.1324057 MHz
=w=w== GRADIENT CHANNE!, =====
GFNAM1 SINE.100
GENAMZ SINE. 100

GPZ1 10.00 %
GPZZ 10.00 %
Plé 1006.00 usec
Fl - Acquisition parameters
NDO i

jil 55

SFOL 400.1324 MHz
FIDRES 97.125699 Hz
SH 13.350 ppm
FrLMODE OF

F2 - Processing parameters
SI icz24

SF 400.1300G600 MHz
WDwW SINE

5E58 Q

LB 0.00 Hz
GB 0

PC 1.40

Fl1 - Processing parameters
51 1024

MC2 oF

13 400.1300C30 MAz
WDW SINE

558 0

] 0.3C Hz
=B C
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HAME. 11_11l1pdt
EXENC 1
PROCNO 1
Date 20090426
Time 10.20 CH
INSTRUM spect o
PROBKD S mm PABBI 1H/ <
PULPROG 2g
D 65538 ~N
SOLVENT CDcla
NS 4 Q
D5 1]
SHWH 10000.000 Hz
FIDRES 0.152%88 Hz
AQ 3.2768500 sec
RG 114
Dw 50.000 usec
DE %.50 usec
TE 294 .7 K
ol 5.00000000 sec
TDO 1

= CHANNEL fl =====xe=x

1H
Pl 7.10 usec
PL1 -2.00 dB
PL1W 13.17724718 W
5F01 400.1316005 MHz
51 65536
SF 400.1300000 MHz
WDW EM
S50 4]
LB 0.30 Hz
GB o
PC 1.00
x
_ - MM_JM&»
! T & T [ T T T T T
7.5 5.0 4.5 4.0 3.5 o 25 20 ppm
\ : \
g 3 3 3l 3 3)3 S
-~ - =1 (=1 | |l e =) o




w oW Ty 0D
— ~owodm a0 [Pt o ™ Vel
- E R = ™M - ™ [a ) @

" N ‘e @ - o <

NAME 11_111pdt & iR g (b ~~~ ©io = & =

EXPNO 2 \ J

PROCNG 3 /

Date 20090426 \ v \ \ / \/ ‘ ’ P , ‘

Time i0.27

INSTRUM spect

PROBHD 5 mm PABBI 1H/

PULFROG 2gpg 30

TD 83536

SOLVENT chciz

NS 1130

DS L]

SWH 24038.461 Hz

FIDRES 0.366798 Hz

AQ 1.36319838 sec

RG 203

oW 20.800 usec

DE 6.50 usac

TE 2959.1 K

nl 2.00000000 sec

D1l 0.03000000 sec

TDO 1

======== CHANNEL fl1 ========

NUC1 13C

Fl 14,50 usec

PL1 -4.00 dB

PLIW 90 _ 22689819 W

5FO1 100, 6228298 MHz

======== CHANNEL f2 =======

CPDPRGZ waltzlé

NUC2 1H

PCED2 BO.00 usec

FLZ ~2.00 dB

PL1Z 18.80 4B

PL13 16.80 db

FPL.2W 13.1773471B W

PL12W 0.10960442 W

PL13W 0.10960442 W

SFO2 400.1316005 MHz

5I 32768

SF 100.6127546 MH2

WDW EM

55B a

LB 1.00 Hz

GB 0

PC 1.40

8 ]

T T T T T T T T T T T T H T T 1 T T T
210 200 180 180 170 160 150 140 130 120 110 10¢ 80 80 70 60 50 40 30 20 10 ppm
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JL ppm

N Nt

-2.0

2.5

- 3.0

3.5

-4.0

4.5

- 5.0

5.5

-6.0

6.5

-7.0

N o 8-

BRUKER

NAME
EXPNO
PROCNC
Date
Time
INSTRUM
PROBHD
PULPROCG
TD
SOLVENT

FIDRES
SW
FnMODE
sI

SF
WDW
S5B
LB

GB

PC

SI

MC?2

SE
WoW
S5B
LB

GB

11 1llpdt
6

1

20090426
11.40
spact

5 mm PABBI 1H/
noesyph
2048

cLCcl3

16

4

4084.967
1.994613
0.2507252
64

122.400
6.50

294 .8
0.00011336
2.00000000
0.30000001
0.00024480

CHANNEL fl1 ====

~-2.00
13.17734718
400.1318419
1

213
400.1318
19378251
10.209
States-TPPI
1024
400.1300000
QSINE

2

0.00

0

1.40

1024
States-TPFPI
400.2300000
QSINE

2

0.00

0

MHz
Hz

ppm

MHz

MHz

Hz
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-~

BRUKER

NAME 11 111lpdt
EXPNO 6
|| “ Hﬂ JLLA\ ﬁ ppm PROCNO 1
Date 20090428
3 . o | Time 11.40
o INSTRUM spect
% PROBHD 5 mm PAEBI 1H/
PULPROG noesyph
¢ TD 2048
-2.0 SOLVENT cocla
NS 16
DS 4
SWH 4084.967 Hz
. oy . FIDRES 1.994613 Hz
= 4 a0 0.2507252 sec
:ég & RG 64
-2.5 DW 122.400 usec
DE 6.50 usec
TE 294.8 K
v DO 0.00011336 sec
Dl 2.00000000 sec
Ie ] D8 0.30000001 sec
INQ 0.00024480 sec
3.0
======== CHANNEL fl ========
NUC1 1H
Pl 7.10 usec
PL1 -2.00 dB
PL1W 13.17734718 W
SFO1 400.1316419 MHz
L35 NDO 1
TD 213
SFO1 400.1318 MHz
FIDRES 19.178251 Hz
g 10.203 ppm
¥nMODE States-TPPI
SI 1024
L 4.0 SF 400.1300000 MHz
WDW QSINE
SSB 2
t , 1B 0.00 Hz
GB 0
rC 1.40
8 SI 1024
45 MC2 States-TPPI
) SF 400.1300000 MHz
WDIW QSINE
$5B 2

_J 1B 0.00 Hz
L - GB 0

46 44 42 40 38 36 34 32 30 28 26 24 22 20 18 ppm
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HAME 11 113rxtl9£l
EXPNO - 1
PROCHO 1 #L‘ s
Date 20080618
Time 18.21 ﬂ1¢C‘“4L,
INSTRUM spect
PRORHD 5 mm PADUL 13C N pdt
PULPROG 2g
™ 65536
SOLVENT cocl3
NS ]
o o
SWH 109000 .000 Hz
FILRES 0.152588 Hz
AQ 3.2768500 sec
RG 203
D 50.000 usec
DE 6.50 usec
T 293.4 K
D1 1.00000000 sec
TDO 1
——ccamr= CHANNEL fl =====mw=
WUCL 1R
Pl 14.10 usec
FL1 0.00 dB
PLIW 8.31434441 W
SFOl 400.1316005 MHz
51 £5536
sF 400.1300021 MHAzZ
WDH M
5SB o
LB 0.30 Hz
GB 0
PG 1.00
s
)
Dbrﬁu
A JULJ\JUJU #,J*LJ . .
I T T T T T T ; T T T T T 1 T T T T T T T T |
10.5 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 35 3.0 25 20 1.5 1.0 0.5 0.0 ppm
’ ) J
o~ =+ Ql |= o || o
] 1‘? A [‘? =2 [“1 o~
-] - - - L e BE o i
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BRUKER

w W T D
= S HYe AC M Moo QD o= h L) [ s W] o]
- . L A e B € 4 [us) o o OO (el
= =y QDN ---u:-' ot g\‘ (\-"—-'m .
NAME 11 _113rxelafl | jc:(:ggﬁﬁgﬁﬁ e E S - M mmeN o
EXPNO F | . |
I SN N R
Date Z00B06BLE f
Time 18. 26
INSTRUM spect
PROBHD 5 mm PADUL 13C
PULPROG agdc
D 131072
SOLVENT CDCi3
NS 511
Ds 0
SWH 29761.304 Hz
FIDRES 0.22706% Hz
AQ 2.2020%935 sec
RG 203
DW 16.800 nsec
DE 6,50 usec
TE 284.1 K
nl 1.00000000 sec
L1l {.03000000 sec
T L
wo====a= CHANMEL fl ========
NUC L 13icC
Pl 5.00 usec
FL1 -0.60 dB
PL1W 41.24164963 W
5FQL 1006208180 MHz
w=—~w=== CHANNEL 2 =-=-==-r
CPDFRGZ waltzlé
NUCE 1H
FCPDZ 90.00 usec
PLZ 9,00 dB
PL12 16.10 dB
ELZW B.31434441 W
FL12wW 0.20409293 W
SFOZ 400.1320007 MHz
sI 131072
5F i00,6127558 MHz
WY M
S5B 0
LB 3,00 Hz
Gh 0
PC 1.40

| ™ T 1 T T T T T T T r° T 1

: SE. _ T
210 200 190 180 170 160 150 140 130 120 110 100 80 80 70 60 50 40 30 20 10 0  ppm

R R 7 e T —t i —_



Supplementgry Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2009

BRUKER

HAME i1 113xxU19fL
EXPNO - a3
PROCND 1
Date 20080618
Time 3.56
INSTRUM spect
I | L.Jb PROBHE 5 rem PADUL 1138
i l.l Il ppm FULPROG hsgcetgp
- o [EE——-— JE— —_— TD 1024
SOLVENT coell
NE 2
DS L6
._% ° v - 20 SWH 5330.430 He
i F1ORES 5205557 Hz
1 AQ D.0961012 sec
4 J » [ 203
-
— o’} 931,806 usec
- J DE &.50 usec
TE 293.2 ¥
e [ L 40 CNSTZ 145.0000600
Do 0.00000300 sec
D1 1.500030C0 sec
__,_4 oy - ™ 0.00172424 sec
D1l 0.030080020 sec
D13 0.00060470 sec
D16 D.000ZO00D sec
ING 0.00002260 sec
— 60 ZGOPTHS
—=rro—=c CHANNEL fi m====--=
HuClL 1K
1 Fl 14.83 use¢
F? 2%.66 userc
i - 3 p2B .00 usec
80 Ll 0.0C 4B
- FL1W B.3143444% W
| . s5FOL 4001324057 MHz
mr====== CHANNEL £2
CFDFRGZ
NuT2
k3 i
-100 F4 18.2
PCPD2Z BO.
PL2Z -0.
FLlZ 17.74 d8B
FL2W 41.24:€4963 ¥
FL12HW 0.60141613 W
SFUZ 1006203124 MHz
. - 120 —==pe= GRADIENT CHANNEL =vv==
] - GPNAM1 SINF. 100
P —— ‘ - GPNAMZ SINE.1CO
_% L b 5PZ1 BO.O0 %
GPE2 20,10 3
] F16 i000.0% usec
4 NDO 2
L 140 D 25§
2 5F0l 100, €203 MH?
3 FIDRES BE. 470581 Hz
3 SW 2232.000 ppm
EnMODE Echo-Antiecho
- 51 1024
SF 400.1300000 MHz
5 160 whW QSINE
858 z
LB 6.0 Hz
G o
FC 1.00
51 1024
] M2 echo-antieche
5F JU0.F1ZT680 Miz
— w—'f-l——-— R LR —i—r—' i iﬁ—r— .—.—r~-'—ﬁ——r-—’—v7-vﬁ—r—-T~w—r o et — ,_’_, — ,—'—.—r—y—r— I—ﬁ—rﬂ—r—r—v—ﬁ H —v—*‘ 1::2 QSTN.;

8.0 7.5 7.0 6.5 6.0 5.5 50 4.5 4.0 3.5 3.0 25 2.0 1.5 ppm L8 8.90 Hz
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BRUKER

NAME 11_113rxtl19fl
| EXPNO 6
PROCNC 1
— - — PR Date 20080618
B Time 18,51
- INSTRUM spect
PROBHD 5 mm PADUL 13C
PR 01 1.5 PULPROG neesyphpr
& ! TD 2048
SOLVENT €hC13
-5 2.0 NS 8
i [ pd q Ds 1
A )| i @5 s | Wi 4401.408 Hz
; . .o d FIDRES 2.149125 Hz
it (TS I - 2.5 AQ 0.2327028 sec
o4 RG 64
%l " @B DW 113.600 usec
4 3.0 DE 6.50 usec
ib Ny o TE 293.56 K
DO 0.00009472 secC
D1 2.00000000 sec
3.5 o]} 0.00000000 sec
Dil 0.023000000 sec
D12 0.00002000 sec
- 4.0 D13 0.00000400 sec
INO 0.00022720 sec
= kb Qe =
===zz=== CHANNEL fl ==s======
4.5 NuC1 14
Fl 14.83 usec
PL1 0.00 dB
- 5.0 PL9 51.00 dB
PLLW §.31434441 W
4 PLOW 0.00006604 W
SFO1 400.1318806 MH=Z
r9.5 NDO 1
) 51
' SFO1 400.1319 MHz
6.0 FIDRES 72.154236 Hz
SW 11.9000 ppm
FrnMCDE States-TPPI
SI 2048
65 SF 400.1320035 MHz
WDW QSINE
_ 53B 2
g ~-7.0 LB 0.00 Hz
. GB 0
t | » [l 3 PC TR0 6]
'1’ " ﬂw SI 1024
" i ; e MC2 States-TPPI
M‘"“ SF 4G0.1300010 MH=Z
" WDW QSINE
T T & T T T T T T P | T T ] T 3.0 SSB 2
gp 75 70 65 60 55 50 45 40 35 30 25 20 15 ppm fég “-Ug Hz
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BRUKER

(<O

NAME i1 113rxcl9fl
EXPNOQ - 6
l PROCNO 1
—A : 4 - : P Date 20080613
Time 18.51
N INSTRUM spect
} PROBHD 5 mm PADUL 13C
1.5 PULPROG noesyphpr
a TD 2048
SOLVENT cDbell
2.0 NS 8
DS 1
. id || SWH 4401.409 Hz
o FIDRES 2.14%9125 Hz
' fi 2.5 AQ 0.2327028 sec
¢ RG 64
DwW 113,000 usec
L 3.0 DE 6.50 usec
: @ TE 293.6 K
Da 0.00009472 sec
Dl 2.00000000 sec
3.5 D8 0.00C0000D0 sec
D1l 0.03000000 sec
D12 0.00002000 sec
L 4.0 D13 0.00000400 sec
INO 0.00022720 sec
= ap - - <m=
=mmm=wm=== CHANNEL fl ==—======
r4.5 NuCl 10
Pl 14.83 usec
PLL 0.00 dB
| 5.0 PLY 51.00 dB
PL1W 8.31434441 W
| ' PLOW 0.00006604 W
5Fo1 400.1318806 MHz
‘5.5 NDO 1
TD 61
SFO1 400.1319 MHz
6.0 FIDRES 72.154236 Hz
SW 11.000 ppm
FnMODE States-TPPI
SI 2048
6.3 SF 400.1300035 MHz
WDW QSINE
: SSR 2
J 7.0 LB 0.00 Hz
¢ o GB v}
] @:ra- . in - cm 4 PC 1.00
’] i S a SI 1024
gl oo e MCz States-TPPI
4 Al . SF 400.1300010 MHz
W WDW QSINE
T I T T T T T T 1 T T T T — 8.0 SSB 2 B
80 75 70 65 60 55 50 45 40 35 30 25 20 15 ppm o - L&



Supplementary Material (ESI) for Chemical Communications

P H : H ACTaY Yo 1 p s
Thigjgurnal is © The RqyalSociety of Chemistry 2099: | . . B ] _

EXFND 11 '.-!'--.f‘,._--.-

FROCHOC 1 F A R

Date 20090412 R . : OH

Time 10.23

INSTRUM spect E

PROBHD 5 mm PABBI 1H/ rpté \\N

PULPROG 2g :

D 65536 S : e

SDLVENT LDl O "

WS 2 o

ns 0

SWH 10000.000 Hz

FIDRES 0.15258R Hz

AQ 3.276R500 sec

RG 203 |

Dw 50.000 usac

CE .50 usec

TE 295.0 K

b1 3.00000000 sec

DO i

mnemaras CHANNEL {] =====a==

NuC1 1H

Fi 7.10 usec

PL] -2.00 dB

PLI1%W 13.17734718

5FO1 400. 1316005

sI 65536

5F 400.1300046

WOW EM

5SB ]

LR 0.30 Hz

GB i}

PC 1.00

b _ R R | I I

[ T N T T e VR I T T T T R T o 7 1 LS
75 7.0 6.5 6.0 55 5.0 45 40 3.5 3.0 2.5 20 ppm

: J | | i. t I

23 (s 5 3 de  gE oy

S SR e R B D RIRL RV e
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BRUKER 38 B

~ M~ MO Uy
lw) W e M G ™ M
- B I PR o e s I o o w oA . - i
— £
e 12 38 rprs 0 e Nie el I . =
EXFNG 2 ) | . i
PROCNG 1 | | | i
Date_ 20090412 \ | l ' |
Time 10.30 '
INSTEUM speck
PROBHD S mm FABBL 1H/
PIILFROG Zgpg3n
D 655236
SOLVENT ChCL3
NS 7936
D5 4
LWH 24038.461 Hz
FI1DRES (0.366739 Hz
ARG 1.3631988 sec
RG 2013
ol 20. 800 usec
nE .50 usec
TE 28572 K
Dl 2.00000000 sec
D11l 0.03000000 sec
TDO 1
====-=-- CHANHEL fl ========
Nucl 13
Bl 14,50 usec
ri.1l -4.00 dB
PLIW 9 22689819 W
SEGl 100.6Z2ZB298 MUz
===r===n [HANMEL (2 ========
{UPDPRGZ waltzlé
M2 1H
PCPDZ 40,00 usea
FL¢ -2.000 dR
PL12Z 18.80 R
FL13 1800 de
FLZW 13.17734718 W
FL12W D.1N%60442 W
FL11W B.10960442 W
SFO? 4001316005 MHz
51 3:276R
S LOD. 6127546 MHz
WO 2]
S5B t
LA 1.00 He
j£2:] 0
FC 1.40
i

T Ay et N W BAE——
BT e g e e e o e ST WU R e e e e e e R e o R g *E S g

) 21 00 ... 000 - 480: 1,4 705, bnBBOLL L HEQ: 5o AL L 1300 & 2120, « 110

e & ] He i

F e e s w0 e

0800 280

2 e e L B o 0k e B e - S e 8 29
L 20 i

i B0 fal 40 L 030 0. . ppm.
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ppm

eEeIT J.qg=:tn$- 15

2.0
G ﬂ -2.5
r-3.0
-3.5
-4.0

4.5
=5.0
5.5
-6.0

-6.5

20 1.5 ppm

NAME
EXPNQC
PROCNO
Date
Time
INSTRUM
PRCBHD
PULPROG
TD

FnMODE
SI
gF
WOW
5588
LB
GB
RE
51
MC2
SF
WDW

L -
Y ——

BRUKER

12 38 t9
6

1
20050403
21.05
spect

5 mm PBBBI 1H/
nocesyph
2048
CDC13

4

4

4084 .967
1.994€13
0.2507252
64

122.400
6.50

285.0
6.00011336
2.00000G00
G.30000001
6.00024480

CHANNEL ] ========

g diEl
13.17734718
400.13.8419

1

256
400.13189
15.956303
L aae
States~TERL
1024
400.2300000
OSINE

2

3.00

Y

1.40

1024
States-TPrI
400,13C00000

MHz
Hz

ppm

MHz

MHz
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BRUKER

NAME 12 38 t9
EXPNO - T s
ppm PROCNO . 1
A —_ Date 20090403
-4.78 Time 21.05
INSTRUM spect
PROBHED S5 nmm PABBI 1H/
PULPROG noesyph
-4.79 D 2048
SOLVENT CDC13
NS 4
DS 4
%ap SWH 4084.967 Hz
FIDRES 1.9%4613 liz
AQ 0.2507252 sec
- 4.8 RG 64
oW 122,400 usec
DE 6.50 usec
TE 295.0 K
-4.82 8]0 0.00011336 sec
Dl 2.00000000 sec
]3] 0.30000001 sec
4.3 THO 0.00024480 sec
======== CHANNEL fl1 ========
NUC1 1H
4,84 Pl 7.10 usec
PL1 -2.00 dB
; PL1W 13.17734718 W
! SFO1 400.1318419 MHz
485 N0 i
| D 256
SFOl 400.1318 MHz
FIDRES 15.956503 Hz
4.8% SW 10.209 ppm
FnMODE States-TPPI
51 1024
SF 400.1300000 MHz
487 WDW QSINE
558 2
LB 0.00 H=z
-4.88 GB u
PC 1.40
SI 1024
MC?2 States-TEPI
-4.89 SF 400.1300000 MHz
WOW QSINE
$5B 2
490 LB 0.00 Hz
e AR 0

1.50 1.49

140 ppm . .

)
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EXPNO 1
PROCNO 1
Date_ 20090718
Time 14.04
INSTRUM spect
FROBHD 5 mm PADUL 13C
PULPROG g OH
™ 65536
SOLVENT cbell
NS 22 =
-~
DS [ N
SWH 10000.000 Hz 5,
FIDRES 0.152588 Hz O n-pent
AQ 3,.2768500 sec
RG 161
oW 50.000 usec
DE 6.50 usec
TE 295.0 K
Dl 1.00C00000 sec
TDO 1
wommmmws CHANNEL f]l s==m=sws
NUC1 1H
Pl 14.83 usec
PL1 0.00 dB
PL1W 8.31434441 W
SFO1 400.1316005 MHz
51 65536
SF 400.1300047 MHz
WDW EM
558 0
LB 0.30 Hz
GB 0
BC 1.00
_J‘Lu\.uv A L‘ M )._“MJ\‘M-J_J\_M/’JK"‘H’
I I T T T N T T " ——
7.0 6.5 6.0 5.5 5.0 45 4.0 1. ppm
1 ) ||
0 v
g =3 I g ;W 8| |.a':j g
= =2 - - B o -
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R Mo O W @ O = @ — - - \D =r ® o
- . e . e s - D0~ =] — i O ™M~ o

b4 SR NNSa Rwem = o0 e wo W

HAME 12_77 pdt — ey C.-—\:r.::.—c Krr:r-rw o m MM NN A

EXPNO 2 }

PROCNO 1 p

VRN, N VAL

Time 14.08

INSTRUM spect

PROBHD 5 mm PADUL 13C

PULFROG zgpg30

m 65536

SOLVENT CDC13

NS 179

Ds L]

SWH 24038.461 Hz

FIDRES 0.366798 Hz

AQ 1.3631988 sec

RG 203

oW 20.800 usec

DE 6.50 usec

TE 295.7T K

D1 2.00000000 sec

D11 0.03000000 sec

TDO 1

smmm=nmes CHANNEL {1l ==s=sss

NUCl 13C

Pl 9.68 usec

PL1 -0,.60 4B

PL1W 41.241649%63 W

SFO1 100,6228298 MH:z

wnmmmmws CHANNEL 2 ==ssss==

CPDFRG2 waltzlé

wNucC2 1H

PCPD2 50.00 usec

PL2 0.00 dB

FL12 15.66 dB

PL13 15.92 dB

PL2W 8.31434441 W

PL12W 0.22585411 W

PL13W 0.21272963 W

SFO2 400.1316005 MHz

S1 32768

SF 100.6127553 MHz

WOW EM

S5B 0

LB 1.00 Hz

GB 0

PC 1.40

i) I T L | T T | fodd T § Ty

T T T 1 T 1 | I T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
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BRUKER

-

NAME 12 77 pdt
EXPNO “

, ﬂ PROCNO 1

- A e ree Date 20090718

| 12 B Time 14.24

4 ’ INSTRUM spect

- g PROBHD 5 mm PADUL 13C

e} , | PULPROG noesyph

4 < -1.5 TD 2048

L S SOLVENT cpell

. - NS 8

- -2.0 DS 9

) SWH 4084.967

. s . FIDRES 1.994613

" AQ 0.2507252

. b 2 ' &9 RG 64

- e o DW 122.400

i DE 6.50

3.0 TE 295.2

DO 0.00010352

D1 2.00000000

. D8 0.30000001

X INO 0.00024480

======== CHANNEL fl ===

-4.0 NUC1 1H

Pl 14.83

PL1 0.00

L 45 PL1W 8.31434441

: SFO1 400.1318419

NDO 1

= - TD 116
-5.0 SFO1 400.1318

FIDRES 35.215237

SW 10.209

5.5 FnMODE States-TPPI

SI 1024

SF 400.1300000

WDW QSINE

6.0 SSB 2

LB 0.00

GB 0

-6.5 PC 1.40

SI 1024

% MC2 States-TPPI
. 7.0 SF 400.1300000
P : WDW QSINE
T SSB . 2
2 ' LB 0.00
" T T T T T T T T T T T T T8 GB 0

1
75 70 65 60 55 50 45 40 35 30 25 20 15 10 ppm

MHz
Hz

ppm

MHz

Hz

MHz

Hz
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BRUKER

(%)

NAME 12_77 pdt

h EXPNO 6
B ) ppm PROCNO 1

)} Date 20090718
Time 14.24
- g : B 18 ed INSTRUM spect
LT ’ ‘ PROBHD 5 mm PADUL 13C
PULPROG noesyph
< 4’ D 2048
SOLVENT cbcl3
i . v 2 2.0 5 8
2 DS 4
THa SWH 4084.967 Hz
B 9 ,,53. y Gy FIDRES 1.994613 Hz
.,, { . ‘ . AQ 0.2507252 sec
a (1] - RG 64
¢ 2.5 DW 122.400 usec
- % 3 a DE 6.50 usec
= b3 ? g = TE 295.2 K
E DO 0.00010352 sec
- D1 2.00000000 sec
g D8 0.30000001 sec
INO 0.00024480 sec
-3.0
—_—————=— CHANNEL fl] ========
NUC1 1H
Pl 14.83 usec
PL1 0.00 dB
PL1W 8.31434441 W
3.5 SFO1 400.1318419 MHz
NDO 1
TD 116
SFO1 400.1318 MHz
FIDRES 35.215237 Hz
SW 10.209 ppm
FnMODE States-TPPI
r-ﬂ SI 1024
SF 400.1300000 MHz
‘< "o ° . (T WDHW QSINE
SSB 2
LB 0.00 Hz
GB 0
PC 1.40
&A S1 1024
MC2 States-TPPI
@ SF 400.1300000 MHz
WDW QSINE
SSB 2
Arjj _ . LB 0.00 Hz
T T T 1 T T 5.0 GB 0

5.0 45 4.0 3.5 3.0 25 2.0 ppm



Currant Data Parameters
NaME 12_53 _NaOm_Fl_Me(n
(2 1
FROCMD 1

F2 = ACouisition Parsseters
20090830
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1.0000
0.9319
0.9994
0.9214

-

1.0095

0.8470

1.9794
1.0325
1.2831

3.1033

SOLvEMT L]

ot 18

o (]

S EEE2 806 W

FIORES 0.274436 wr

g 1 B219508 sec

G a2

o™ 45 600 waec

o 79.43 usec

1E 21820

m 1.00000000 sec

“CREST 900000000 sec

e 0.01500000 sec

sessasas [HAMEL ) ssssssas

acy 1

Pt 5,00 usec

A -2.00 o8

SF 3001312000 wa

F2 - Processing parameiers

51 32788

-4 300, 1300051 Wy

O (]

=58 -]

LB 0.30 e

a o

L 1.00

10 M4 plot paraseters

= .00 c»

ey 88,77 c»

Fip 11.500 poe

] 3451 49 w2

FaP ~0.500 ppe

F2 =150 07 Wz

PPN 0. 42857 ppm/cm

HZDW 128 62714 Mz fen
I ’ I
g 10

—

o=
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. ./t
=
OH
NH,
Current Data Parasgters o *,,’
NaE 12_58_LAH_NaOH
Exmng 1
PROCMO 1
F2 - acoursition Persseters
Date_ 20090630
Tine 18.07
INSTRUN 9ps 300
PROBHD 5 me BBO BB-1M
BLLPROG g
10 12768
SOLVENT e00
L] 18
] 9
S B352 506 by
FloREs 0 274438 by
g 1. B219508 [sec
L] T2d. 4
o™ 55600 Laac
o 78.43 haec
TE s ap
o 100000000 fec
WCREST @ 00000000 [sec
Ly 001500000 jsec
sesnases CHANMEL 1] semdeces
WuCy IH
L] 5.00 e
L8} ~2.00 pa
SF0 3001312000 peur
F2 - Processing parasetd-s
si 32788
5F 300, 1300051 peiy
wiw EM
558 o
8] 0,30 pz
-] o
L. - 100
10 W& plot paroseters
cx 26 00w
[~} 14.30 cn
Fip B.000 pos
Fi 2401 04 px
L i.100 pos
2 1314 2
PPMON 0. 24643 pon/cn
HICH 73.96061 H1/ca
oy < r~ e o
- o] =1 <7 o
o w o, m (=
- o o @ o
-— o — -— —

0.9772
1.0510
10649
2 2926
11687
3.0268 —

7.5 7.0 6.5 6.0 835 5.0 4.5
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Current Data Parsesters
MAME 1270 _selH_rop2

W/

O -

ExPNG 1

PROCHO 1

F2 - dcguisition Perameters

Date_ 20090703

Time 1824

WS TR dpn300

PROBHD 5 we B8O BB-1H

PULPROG Py

m 2rea

SOLVENT Me00

L] ”

0s ]

SN B992 .80 Mr

FIDRES 0.27T403) Wz

] 18219500 sec

% 812

oW 55.60) ueec

DE 7948 usec

TE e

m 1.0000000p sec

WCREST 0 C000000p sec

e 0.0150000p sec

sesssses THAMMEL 1] wepaeees

Wy 1

e | 5.00 usec

m ~2.00 ob

o1 3001312000 W

F2 - Processing pacasslecs

51 1276

t 300. 13000%) iy

L E

ss8

s 0.3

- ]

PC 1.0

10 & plot paraseters)

cx 28.0p c»

£y -5 B

Fip 6.00p opm

F1 2401 .0 Mz

FaP 0.80p pom

F2 240 1P W

POMDN 0.2571p pom/ca

HICH 17 1762p Wz/cm
(=10 e o|m
@~ wlio
O |- (99 k=]
(=20 =] (9 =]
oo -t | -

1.0000
1.0682
1.1299
1.3363
3.5033
3.6892 —
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\_‘_ /

Current Date Farameters
MAME 12_70_MeOn_t17

ExPug 1
PROCNG 1
F2 = arguisition Parsaeters
[ 20090702
Tine 7”3
Ins RN apx300
PRS0 S me BBO BB-1M
BULPACE 9
12768
SOLVENT L
L] 1"
os (]
S 8992 806 v
7 10RES 0274439 W
L] 1 8219508 sec
AG T24.1
ow 55600 usec
[ 3 79,43 usec
1€ WE2E
o 1.00000000 sec
CREST 0.00000000 sec
HCWR ©.01500000 fec

Py 5.00 bsec
ALl =2.00 E:
5FO) 300. 1312000
F2 - Processing parssetdrs
51 2768

E 300 1300051 peur

WOw N

558 L]

it ] 030 pu

] a

e 1.00

10 WA plot perameters

tx 26.00 ku

o 14.50 £w

Fip 8.0%4 pom

Fi 242539 My

e 0.316 pos

F2 95 58

PPICH 0.27771 ponsen

HICH B3 35014 Hz/ew
o - — o
m w M~ m
P~ w (32] —
(=) ] -— - o
(=] — Lal [ =]

1.0000
1.0041

1.0869
0.9194
3.9552
3.5675

-~ —
o

LN —
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OH OH
OH
Current Data Persssters L. OH
:n! 127002 ¢ :\: (o) "y
A0cHG 1 O
F2 - Acouisition Psraseters —
T g 2.3 , » o. 4?
INGTRUM ool
MOBGO S wm BBO BE-1H
PULPROG I J
n 12766 y
i~ = S EL b v 67 10Hs. :
5w 8992 806 M
FleES 0.274439 W2
0 1.8219508 sec
e 4064
o 55 600 usec
o€ 79.43 usec
TE w5
01 1.00060000 sec
MCREST 0.00000000 sec
O 001500000 sec
sesmasan CHAMEL (] =meweees
MY 1"
Py 5.00 user
L -2.00 o8
SF1 3001312000 Wi

f2 - Processing paraseters
1

8! 2788
b 300, 100051 MMz
En
558 L]
La 0.30 hr
68 a
a 1.00
1D to% plot paraseters
cx 28.00 fn
cr 6.72 a
FiP 8.000 pom
F1 240104 ju
Fap 1.100 bow
2 33014 fu
PPMCN 0.24843 pomicn
HICH 73.96061 Hr/cm
— o - w == = o s u
~ > > Q n = o ~ 4 E;J i oo
@ - <| |m o =] — Te = & re @
- o - - = ot o =4 22
(== - (9] (=] o -— — m — ) — M| ==

—



