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General Experimental Methods

All solvents were dried prior to use, according to standard methods.!” Trifluoromethanesulfonic
anhydride (Tf,O) was distilled from phosphorus pentoxide under a Ny(g) atmosphere.
Trimethylsilyl trifluoromethanesulfonate (TM SOT() was freshly distilled under a N»(g) atmosphere.
Where appropriate anhydrous quality material was purchased. All solvents used for flash
chromatography were GPR grade, except hexane and EtOAc, when HPLC grade was used. All
concentrations were performed in vacuo, unless otherwise stated. All reactions were performed in
oven dried glassware under a Nx(g) amosphere, unless otherwise stated. *H NMR spectra were
recorded at 500 MHz on a Bruker Avance 500 instrument or at 300 MHz on a Bruker Avance 300
instrument. **C NMR spectra were recorded at 75 MHz on a Bruker Avance 300 instrument. *°F
NMR spectra were recorded at 470 MHz on a Bruker Avance 500 instrument. Chemical shifts are
given in parts per million downfield from tetramethylsilane. The following abbreviations are used in
'H NMR analysis: s = singlet, d = doublet, t = triplet, g = quartet, m = multiplet, dd = double
doublet, dt = double triplet, td = triple doublet, ddd = double double doublet. Electrospray (ES+)
ionisation mass spectra were obtained on a Bruker HCT Ultra lon Trap mass spectrometer
connected to an Agilent 1200 series HPLC system equipped with a Phenomonex Luna C18(2) (5
micron, 50 mm x 2.0 mm) column. High resolution ElI mass spectra were performed on a Waters
GCT Premiere mass spectrometer and high resolution ES+ were performed on a Bruker Daltonics
MicroTOF mass spectrometer. Isotopic ratios were calculated by comparison of the peak area of
the most abundant ion adduct using Bruker Compass DataAnalysis 4.0 software. Infra-red spectra
were recorded on a Perkin-Elmer Spectrum One FT-IR spectrometer.  Analytica TLC was
performed on silica gel 60-F>* (Merck) with detection by fluorescence and/or charring following
immersion in Phosphomolybdic acid (PMA), or 5% H,SO,/MeOH solution for carbohydrates.
Sulfoxides were detected on TLC plates using trifluoroacetic anhydride/sodium iodide according to
the method of Drabowicz et al.[?
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Reactl R monitoring of the diphenyl sulfoxide —triflic anhydridereaction

A solution of diphenyl sulfoxide (244 mg, 1.21 mmol) in CH,Cl, (2 mL) was cooled to —32 °C. An
IR spectrum was recorded every 15 seconds using a ReactIR 45m (Mettler Toledo) equipped with a
1.5 m AgX fiber and a 9.5 mm DiComp (Diamond) probe. After acquiring baseline spectrafor 10.5
mins, trifluoromethane sulfonic anhydride (0.20 mL, 1.21 mmol) was added in two aliquots within
45 seconds. The absorbance spectra (and corresponding second derivative spectra) were anayzed
using the ConclRT™ software package (Mettler Toledo). The authors thank Caroline Edwards,
Andrew Smith and Jon Goode (Mettler Toledo AutoChem) for acquisition and analysis of the
ReactIR data

Figure S1 (following two pages). (a) 3-D plot of IR spectra as afunction of time, highlighting the
point at which triflic anhydride was added to the reaction mixture; (b) Overlay of IR spectra
highlighting the spectral changes associated with the consumption of diphenyl sulfoxide and
formation of reaction intermediates; (c) overlay of IR spectra following subtraction of the spectrum
acquired at 9 min 25 sec (i.e., before addition of triflic anhydride); (d) second derivative of spectra
displayed in part (c); (e) concentration profile of different species identified using the ConclRT
software; (f) comparison of spectra determined using ConclRT software for component 1 (part €)
overlaid with experimenta reference spectra acquired for diphenyl sulfoxide and CH,Cly; ()
concentration profile of different species identified from the second derivative data using the
ConclRT software (in this case diphenyl sulfoxide is component 2). Baseline changes that appear in
the origina spectra upon addition of triflic anhydride are removed in the second derivative
mathematical treatment of the data; this difference may account for why fewer components are
observed in the derivatised ConclRTdata



ReactIR spectra of the reaction intermediate formation between 969 & 1237cm-!
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I dentification and quantification of sulfonium ion 13 as a byproduct of the oxidation reaction

The formation of (4-phenylthiophenyl)diphenylsulfonium triflate 13 was confirmed using LC-MS
by comparison with an authentic sample (Sigma). A solution of 2-methoxy-2-(S)-phenyl-(3,4,6-tri-
O-acetyl-1,2-dideoxy-B-D-glucopyranoso)[ 1,2-€]-1,4-oxathiane 1 (30 mg, 0.066 mmoal), diphenyl
sulfoxide (37 mg, 0.184 mmol) and DTBMP (041 mg, 0.198 mmol) in CH,Cl, (0.3 mL) was
cooled to —60 °C before addition of Tf,0 (16 pL, 0.092 mmol). After stirring for 1.5 h at this
temperature, the mixture was diluted with CH,Cl;, (0.2 mL) and an aliquot (10 puL) was removed
for analysis. The sample was diluted with MeOH (990 uL) and 5 x 5 pL aliquots of this solution
were each diluted further with MeOH (995 pL). LC-MS analysis (Bruker HCT Ultra Ion Trap mass
spectrometer connected to an Agilent 1200 series HPLC system equipped with a Phenomonex
Luna C18(2) (5 micron, 50 mm x 2.0 mm) column) showed two maor peaks in the ion
chromatogram (Fig S2a). The peak eluting at 1.66 min had a mass of 371.1 Da and was identical to
an authentic sample of (4-phenylthiophenyl)diphenylsulfonium triflate 13 (Fig S2b). The second
peak eluting at 1.86 min had mass of 206.2 Da which corresponds to the protonated form of
DTBMP.

Standard solutions of sulfonium ion 13 in MeOH were prepared with concentrations ranging from
0.52-4.14 pg/mL. Measurement of the total ion count for each the sulfonium ion sample was used
to plot a standard curve (Fig S3) for comparison with the five samples from the reaction mixture,
which had an average ion count of 9.45 x 107 + 1.74 x 10”. This value corresponds to a sulfonium
ion concentration of 1.46 + 0.22 ug/mL for the mass spec sample, and 29 + 4 mg of sulfonium salt
13 in the origina reaction mixture. The theoretical yield of compound 13 from this reaction was
34.4 mg.



a) # Cmpd. Label RT [min] Range [min] Max. miz Area Area % Area Frac. %
1 Cmpd 1, 1.66 min 166 1.62-173 371.1 90408901 47.8 323
2 Cmpd 2, 1.86 min 186 1.79-199 206.2 189225940 100.0 67.7
/\js NTBMP-H*
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Fig. S2. Comparison of LC-MS ion count chromatograms for a) crude product mixture from
oxidation of oxathiane 1 and b) an authentic sample of the triflate salt of sulfonium ion 13. Neutra
molecules e.g., the oxathiane-S-oxide product 2, were also present, but have much lower intensities

than the cationic byproducts 13 and protonated di-t-butylmethylpyridine DTBMP-H™.
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Fig. S3. Standard curve of ion count vs concentration of sulfonium triflate salt 13. Each data point

is the average of three measurements, with error bars corresponding to the standard deviation of
these measurements.
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2-M ethoxy-2-(S)-phenyl-(3,4,6-tri-O-acetyl-1,2-dideoxy-B-D-glucopyranoso)[ 1,2-€]-1,4-
oxathiane-S-oxide (2)
OAc OAc
Ph,SO, Tf,0, DTBMP MeO . _
A%Oo/é&/ogﬂe 24 A MSZ, i-PrOH AZOO/%/O/O'@M?é Aégo/ﬁ/ g+
c c + :
0/@ AcO >

CH,Cl,
1 Ph -60 °C—-r.t. Ph . Ph

dr: 96:4
Tf,0 (52 pL, 0.308 mmol) was added to a solution of 2-methoxy-2-(S)-phenyl-(3,4,6-tri-O-acetyl-
1,2-dideoxy-B-D-glucopyranoso)[ 1,2-€]-1,4-oxathiane 1 (100 mg, 0.220 mmol), diphenyl sulfoxide
(124 mg, 0.617 mmol), DTBMP (135 mg, 0.661 mmol) and 4 A mol. sieves (50 mg) in CH,Cl, (1
mL) at —60 °C. The reaction mixture was stirred for 5 min at =60 °C, then isopropanol (25 uL, 0.33
mmol) was added, and the reaction mixture gradually raised to RT over 75 min. The mixture was
then quenched with ag. NaHCOg3 (2 mL), diluted with CH,Cl, (5 mL), washed with ag. NaCl (2 x 5
mL), dried (MgSO,4) and concentrated to leave a crude colourless solid. The crude solid was
purified by flash column chromatography (silica; 2:1 (v/v) hexane-EtOAc—1:1 (v/v) hexane-
EtOAC) to afford 2 (74 mg, 72%, dr: 96:4) as colourless needles, m.p. 181.3-185.4 °C (equatorial
diastereomer, from 1:1 (v/v) hexane-EtOAcC); Ry 0.56 (2:1 (v/v) EtOAc-hexane); anaytical data for

compound 2 were identical to those reported previously.”®

2-(S)-Phenyl-(3,4,6-tri-O-acetyl-1,2-dideoxy-p-D-glucopyr anoso)[ 1,2-€]-1,4-oxathiane-S-oxide
(4)

Ohe Ph,SO, Tf,0, DTBMP Ofe Ohe O~
A0 s, PN g o A0
KCO&O:Q 4 AMS, MeOH ZCO S-o + ZCO St

CH,Cl, o o

3 Ph 60 °Crt. 4-R Ph 4.s N

dr: 8:92
Tf,0 (28 pL, 0.165 mmol) was added to a solution of 2-(S)-phenyl-(3,4,6-tri-O-acetyl-1,2-dideoxy-
B-D-glucopyranoso)[1,2-€]-1,4-oxathiane 3 (50 mg, 0.118 mmoal), diphenyl sulfoxide (67 mg, 0.330
mmol), DTBMP (72 mg, 0.354 mmol) and 4 A mol. sieves (25 mg) in CH,Cl (500 uL) at —60 °C.
The reaction mixture was stirred for 5 min at =60 °C, then MeOH (7 pL, 0.18 mmol) was added,
and the reaction mixture was gradually raised to RT over 90 min. The mixture was then quenched
with ag. NaHCO;3 (1 mL), diluted with CH,Cl, (5 mL), washed with ag. NaCl (2 x 10 mL) and
concentrated to leave a crude colourless solid. The crude solid was purified by flash column
chromatography (silica; 1:1 (v/v) hexane-EtOAcC) to afford 4 (40 mg, 78%, dr: 8:92) as a colourless
glassy solid; Rf 0.13 (1:1 (v/v) hexane-EtOAcC); analytical data for compound 4 were identical to
those reported previously.[”



80-L abelled diphenyl sulfoxide [**0]-5

o~ 80—

&+ i) TF,0 (1 equiv), CH,Cl, S+ 65% 180160 = 8713
Y oo, L) et 00 (wotio ez

5 ['®0]-5
Tf,0 (209 uL, 1.24 mmol) was added to a solution of diphenyl sulfoxide 5 (250 mg, 1.24 mmal) in
CH.Cl, (4.8 mL) at —60 °C in a cardice bath. The reaction mixture was held at =60 °C for 10 min,
and then H,O (97% 20, 27 pL, 1.49 mmol) was added. The reaction mixture was then instantly

removed from the cardice bath and then stirred for 30 min, before quenching with triethylamine
(378 uL, 2.72 mmol), diluted with CH,Cl, (10 mL), and washed with 1M HCI (3 x 10 mL), aqg.
NaHCO; (3 x 10 mL), ag. NaCl (3 x 10 mL), dried (MgSO,) and concentrated to afford a crude
solid. The crude solid was purified by flash column chromatography (silica; 2:1 (v/v) hexane-
EtOAC) to afford [®0]-5 (161 mg, 64%, 87% 20 incorporation) as a crystalline colourless solid.
The product (50 mg, 0.248 mmol) was redissolved in CH,Cl; (960 uL) at —60 °C in a cardice bath,
and Tf,O (42 uL, 0.248 mmol) was added to the solution. The reaction mixture was held at —60 °C
for 10 min, and then H,0 (97% *?0, 5.35 pL, 0.297 mmol) was added. The reaction mixture was
then instantly removed from the cardice bath and then stirred for 30 min, before quenching with
tricthylamine (76 pL, 0.544 mmol), diluted with CH2Cl, (5 mL), and washed with 1M HCI (3 x 5
mL), ag. NaHCO3 (3 x 5 mL), ag. NaCl (3 x 5 mL), dried (MgSO,) and concentrated to afford a
crude solid. The crude solid was purified by flash column chromatography (silica; 2:1 (v/v) hexane-
EtOAcC) to afford [*®0]-5 (35 mg, 70%, 92% 20 incorporation) as a crystalline colourless solid.
Analytical datawereidentical to those reported previously.!”!
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Fig. S5. &) Overall mass spectrum and b) expansion of [®0]-5 (92% *20 incorporation).

Reaction of [®0]-5 (92% *20), [*°0]-15 and Tf,0O (1:1:1 mixture)

(1 equiv.) (1 equiv.)

o- 0- i) TF,0 (1 equiv.), 0- o-
Ph/SiPh + ToI/SiToI ohach Ph/StPh + ToI/S:rToI
[®0]-5 ['®0]-15 i) (010 ['®0]-5 ['®0]-15
(92% 180) (33% 180) (32% 180)

Tf,0 (20.7 pL, 0.123 mmol) was added to a solution of diphenyl sulfoxide [**0]-5 (92% 20) (25
mg, 0.123 mmol) and ditolyl sulfoxide [*°0]-15 (28 mg, 0.123 mmol) in CH,Cl, (980 pL) at =60 °C
in a cardice bath. The reaction mixture was held at —60 °C for 10 min, and then H,O (2.7 pL, 0.147
mmol) was added, followed by triethylamine (37.4 pL, 0.270 mmol). The reaction mixture was then
instantly removed from the cardice bath and diluted with CH,Cl, (10 mL), and washed with 1M
HCI (10 mL), ag. NaHCO3 (10 mL), ag. NaCl (10 mL), dried (MgSO,) and concentrated to afford a
crude mixture, which was analysed by HR-ESIMS.
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Fig. S6. &) Overall mass spectrum and expansions highlighting b) [®0]-5 (33% *20 incorporation)
and c) [*®0]-15 (32% *20 incorporation).
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Reaction of [®0]-5 (92% *20), [*°0]-15 and Tf,0O (1:1:2 mixture)

(1 equiv.) (1 equiv.)

0- 0- ) Tf,0 (2 equiv.), 0- 0-
S+ S+ CH20|2 S+ S+
Ph” Ph t Tol” Tl " Ph” "Ph t Tol” Tol
ii) ['®0]-H,0
['80]-5 ['%0]-15 ) [FOFH [10)-5 [1801-15
(92% 180) (28% 180) (26% 180)

Tf,O (33 pL, 0.196 mmol) was added to a solution of diphenyl sulfoxide [**0]-5 (92% *°0) (20
mg, 0.098 mmol) and ditolyl sulfoxide [*°0]-15 (22.6 mg, 0.098 mmol) in CH,Cl, (795 pL) at —60
°C in a cardice bath. The reaction mixture was held at —60 °C for 10 min, and then H,O (4.3 pL,

0.235 mmol) was added, followed by triethylamine (60 pL, 0.431 mmol). The reaction mixture was
then instantly removed from the cardice bath and diluted with CH,Cl, (10 mL), and washed with
IM HCI (10 mL), ag. NaHCO3 (10 mL), ag. NaCl (10 mL), dried (MgSO,4) and concentrated to

afford a crude mixture, which was analysed by HR-ESIMS.
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Fig. S7. &) Overall mass spectrum and expansions of b) [**0]-5 (28% *0 incorporation) and c)

[*80]-15 (26% *20 incorporation).
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2-M ethoxy-2-(S)-phenyl-(3,4,6-tri-O-acetyl-1,2-dideoxy-B-D-glucopyranoso)[ 1,2-€]-1,4-
oxathiane S-[*®0]-oxide (2)

OAc 18
OAc Ph,S'80 (87% '80) 0 OMe AcO g"90|
o OMe Ac _ ACR 18 o/, 18
AQ /@ Tf,0, DTBMP O /@180 . cO S+ +  Ph,S™0 (87% '€0)
o] o]
o o 11: ﬁzl\élsz - Ph ['%01-5 (87% '80)
o . 2.8
1 -60 °C, 40 min 0.34 equiv.
46% (87% '°0) 10% (87% "®0) recovered

Tf,0 (26 pL, 0.154 mmol) was added to a solution of 2-methoxy-2-(S)-phenyl-(3,4,6-tri-O-acetyl-
1,2-dideoxy-B-D-glucopyranoso)[ 1,2-€]-1,4-oxathiane 1 (50 mg, 0.110 mmol), diphenyl sulfoxide
[*0]-5 (87% *°0) (63 mg, 0.308 mmol), DTBMP (68 mg, 0.330 mmol) and 4 A mol. sieves (25
mg) in CH.Cl; (500 uL) at —60 °C. The reaction mixture was stirred for 40 min at =60 °C then
gradually raised to —30 °C over 30 min. The mixture was then quenched with aq. NaHCO3 (1 mL),
diluted with CH,Cl, (5 mL), washed with ag. NaCl (2 x 5 mL), dried (MgSO,) and concentrated to
leave a crude colourless solid. The crude solid was purified by flash column chromatography
(silica; 4:1 (v/v) hexane-EtOAc—3:2 (v/v) hexane-EtOAc) to afford 2-R (24 mg, 46%, 87% 80
incorporation) as the major product as colourless needles, m.p. 181.3-185.4 °C (from 1:1 (v/v)
hexane-EtOAC); R; 0.56 (2:1 (v/v) EtOAc-hexane); Found [M+NH.]" 490.1585, C,1H3oNOg?0S
requires 490.1627; other analytical data for compound 2-R were identical to those reported
previously.!®

2-S (5 mg, 10%, 87% *0 incorporation) was isolated as the minor product as colourless needles;
m.p. 185.7-188.2 °C (from 1:1 (v/v) hexane-EtOAc). R 0.38 (2:1 (v/v) EtOAc-hexane); Found
[M+NH4]* 490.1593, CxH3NOo™OS requires 490.1627; other anaytical data for compound 2-S

were identical to those reported previously.™
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2-(S)-Phenyl-(3,4,6-tri-O-acetyl-1,2-dideoxy-f-D-glucopyranoso)[1,2-€]-1,4-oxathiane  (S)-S-
[**0]-oxide (4-S)

OAc
OAc Ph,S'80 (87% '80) o '°O-
AcO O s Tf,0, DTBMP A%%o S+
AcO O/S

0=\ 4AMs
5 Ph CH,Cl, 4s Ph
~60 °C, 40 mi
~4umin (83% '€0)

Tf,0 (14 pL, 83 umol) was added to a solution of 2-(S)-phenyl-(3,4,6-tri-O-acetyl-1,2-dideoxy-p-D-
glucopyranoso)[1,2-€]-1,4-oxathiane 3 (25 mg, 59 pmol), diphenyl sulfoxide [*?0]-5 (87% **0) (34
mg, 0.165 mmol), DTBMP (36 mg, 0.176 mmol) and 4 A mol. sieves (12 mg) in CH,Cl, (270 pL)
at —60 °C. The reaction mixture was stirred for 40 min at =60 °C then gradually raised to —30 °C
over 30 min. The mixture was then quenched with ag. NaHCO;3 (1 mL), diluted with CH,Cl, (5
mL ), washed with ag. NaCl (2 x 5 mL), dried (MgSO,) and concentrated to leave a crude colourless
solid. The crude solid was purified by flash column chromatography (silica; 1:1 (v/v) hexane-
EtOAC) to afford 4-S (18 mg, 69%, 83% 20 incorporation) as a colourless glassy solid; Ry 0.13 (1:1
(viv) EtOAc-hexane); Found [M+NH,]" 460.1498, CyxHxsNOg®OS requires 460.1522; other
analytical datafor compound 4-S were identical to those reported previously.[
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Fig. S8. a) Mass spectrum and expansion of b) [**0]-4-S (83% 20 incorporation).
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Activation of sulfoxide 2-R with trifluoromethanesulfonic anhydride and quenching of the

reaction mixture with diphenyl sulfide

OAc i) Tf,O, DTBMP OAc
ACO o OMe ~60 °C, 5 min AcO o QMe
AcO S-o - AcO S
1) i) Phy,S 0

Ph -60 °C, 40 min Ph
- 1
2R CH,Cl,

Tf,0 (20 pL, 0.117 mmol) was added to a solution of 2-methoxy-2-(S)-phenyl-(3,4,6-tri-O-acetyl-
1,2-dideoxy-B-D-glucopyranoso)[ 1,2-€]-1,4-oxathiane4-R)-S-oxide 2-R (50 mg, 0.106 mmol) and
DTBMP (66 mg, 0.319 mmol) in CH,Cl, (490 uL) at —60 °C. After 5 min diphenyl sulfide 26 (35
puL, 0.213 mmol) was added and the reaction mixture was stirred at —60 °C for 40 min and then
warmed to RT over 15 min. The mixture was then quenched with ag. NaHCO;3; (1 mL), diluted with
CHCl; (5 mL), washed with ag. NaCl (2 x 5 mL), dried (MgSO,) and concentrated to leave a crude
colourless solid. The crude solid was purified by flash column chromatography (silica; 3:1 (v/v)
hexane-EtOAC) to afford 2-methoxy-2-(S)-phenyl-(3,4,6-tri-O-acetyl-1,2-dideoxy-B-D-
glucopyranoso)[1,2-€]-1,4-oxathiane 1 (30 mg, 62%) as colourless needles, m.p. 164.2-166.8 °C
(from MeOH); R 0.35 (3:1 (v/v) hexane-EtOAC); analytical data for compound 1 were identical to
those reported previously.®

Reaction of **0-enriched diphenyl sulfoxide [**0]-5 with 2-methoxy-2-(S)-phenyl-(3,4,6-tri-O-
acetyl-1,2-dideoxy-B-D-glucopyranoso)[ 1,2-€]-1,4-oxathiane-4-(R)-S-oxide 2-R in the presence
of trifluoromethanesulfonic anhydride.
(a) Pre-activation of diphenyl sulfoxide with trifluoromethanesulfonic anhydride.
o (i) TF,0, CH,Cl, - ggo,we
! > + o
prSpn 2R _on Aco J@\O
OMe o
['80]-5 AcO 0] st - Ph
AcO OJ@O 2-R 89%

'%0:"%0 = 87:13
iyPh,S 24 " %0:°0 = 48:52

Product ratio: R:S = 99:1
Tf,0 (23 pL, 134 pmol) was added to a solution of diphenyl sulfoxide (87% %0, 55 mg, 268 pmol)
and DTBMP (59 mg, 287 pmol) in CH,Cl, (390 uL) at —60 °C. After 10 min, 2-methoxy-2-(S)-
phenyl-(3,4,6-tri-O-acetyl-1,2-dideoxy-f-D-glucopyranoso)[ 1,2-€] - 1,4-oxathiane-4-(R)-S-oxide 2-R

(45 mg, 96 umol) was added and the reaction mixture was stirred at —60 °C for 40 min. Diphenyl
sulfide (22 pL, 134 umol) was then added and the reaction mixture was warmed to RT over 10 min.
The mixture was then quenched with ag. NaHCO3; (1 mL), diluted with CH,Cl, (5 mL), washed
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with ag. NaCl (2 x 5mL), dried (MgSO,) and concentrated to leave a colourless oil. The crude solid
was purified by flash column chromatography (silica; 3:2 (v/v) hexane-EtOAcC) to afford 2-R (40
mg, 89%, 48% 20 incorporation) as the major product as colourless needles, m.p. 181.3-185.4 °C
(from 1:1 (v/v) hexane-EtOAC); Rs 0.56 (2:1 (v/v) EtOAc-hexane); anaytical data for compound 2-
R were identical to those reported previously, and recovered diphenyl sulfoxide [**0]-5 (26 mg,
1.34 equiv. recovered, 44% %0 incorporation).
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Fig. S9. a) Overall mass spectrum and expansion of b) [**0]-2-R (48% 20 incorporation).

(b) Pre-activation of oxathiane 2-R with trifluoromethanesulfonic anhydride.

OACOMe (i) TF,0, CH,Cl, OAC S 1e
AcO " > AcO O st o
AcO 20 i) [*0)1-5 AcO 0 o0

180:160 = 87:13 Ph
2-R 2-R 57%
(i) Phy,S 24

80:160 = 83:17

Product ratio: R:S = 95:5
Tf,0 (14 pL, 82 pmol) was added to a solution of 2-methoxy-2-(S)-phenyl-(3,4,6-tri-O-acetyl-1,2-
dideoxy-B-D-glucopyranoso)[1,2-€]-1,4-oxathiane-4-(R)-S-oxide 2-R (35 mg, 74 pmol) and
DTBMP (46 mg, 0.223 mmol) in CH,Cl, (280 pL) at =60 °C. After 5 min, a solution of diphenyl
sulfoxide (87% 20, 34 mg, 0.163 mmol) in CH,Cl, (60 pL) was added and the reaction mixture
was stirred at —60 °C for 40 min. Diphenyl sulfide (14 pL, 82 umol) was then added and the
reaction mixture was warmed to RT over 10 min. The mixture was then quenched with ag. NaHCO3;
(2 mL), diluted with CH,CI, (5 mL), washed with ag. NaCl (2 x 5 mL), dried (MgSO,) and
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concentrated to leave a crude colourless solid. The crude solid was purified by flash column
chromatography (silica; 3:2 (v/v) hexane-EtOAc) to afford 2-R (20 mg, 57%, 83% *°O
incorporation) as the maor product as colourless needles, m.p. 181.3-185.4 °C (from 1:1 (v/v)
hexane-EtOAC); R 0.56 (2:1 (v/v) EtOAc-hexane); analytical data for compound 2-R were identical
to those reported previously.?®
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Fig. S10. a) Overall mass spectrum and expansion of b) [**0]-2-R (83% 20 incorporation).

Reaction of ®0-enriched diphenyl sulfoxide [*®0]-5 with 2-(S)-Phenyl-(3,4,6-tri-O-acetyl-1,2-
dideoxy-B-D-glucopyranoso)[1,2-€]-1,4-oxathiane-S-oxide 4-S in the presence of

trifluoromethanesulfonic anhydride.

p (i) Tf,0, CH,Cl, g&;"}
! - >  AcO +
pr-Spn @45 _ong AcO
o)

O/S
[180]_5 A’(&OO 0] é+ Ph
_ 0
180,160 = 87:13 ) O/ﬁ 45 8o
1816 = .
(iii) Ph,S 24 0:°0 = 52:48

Product ratio: R:S = 7:93
Tf,0 (14 pL, 83 pmol) was added to a solution of diphenyl sulfoxide (87% 0, 34 mg, 165 umol)
and DTBMP (36 mg, 177 umol) in CH,Cl, (200 pL) at —60 °C. After 10 min, 2-(S)-phenyl-(3,4,6-
tri-O-acetyl-1,2-dideoxy-p-D-glucopyranoso)[ 1,2-€]-1,4-oxathiane-4-(S)-S-oxide 4-S (26 mg, 59
umol) was added and the reaction mixture was stirred at —60 °C for 40 min. Diphenyl sulfide (15

pL, 83 umol) was then added and the reaction mixture was warmed to RT over 10 min. The mixture
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was then quenched with ag. NaHCOj3; (1 mL), diluted with CH,Cl, (5 mL), washed with ag. NaCl (2
x 5 mL), dried (MgSO,) and concentrated to leave a colourless solid. The crude solid was purified
by flash column chromatography (silica; 1:1 (v/v) hexane-EtOAC) to afford 4-S (22 mg, 85%, 52%
180 incorporation) as the major product as a colourless glassy solid (from 1:1 (v/v) hexane-EtOAC);
Rf 0.13 (1:1 (v/v) EtOAc-hexane); analytical data for compound 4-S were identical to those reported
previously,!” and recovered diphenyl sulfoxide [**0]-5 (14 mg, 1.17 equiv. recovered, 52% %0

incorporation).
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Fig. S11. a) Overall mass spectrum and expansion of b) [**0]-4-S (52% *0 incorporation).

2-[(2-Hydroxyethyl)sulfanyl]-1-phenylethan-1-one (31)

H
Ho ~SH 22 g\ ch,cl, \)CL
O ’ [S Ph
Br
\)LPh 30 OH 31

Bromoacetophenone 30 (500 mg, 2.51 mmol) was added to a solution of 3-mercaptoethanol 29 (196
mg, 2.51 mmol) and triethylamine (280 mg, 2.76 mmol) in CH.Cl, (8 mL) and the mixture was
stirred at RT for 30 min. The mixture was diluted with CH,Cl, (50 mL), washed with water, dried
(MgS0O,4) and concentrated to give ketone 31 as a colourless oil (477 mg, 97%) which was used in
the next step without further purification. R=0.17 (hexane/EtOAc 2:1); *H NMR (500 MHz, CDCls,
298 K): 6=7.98 (d, 3J(H,H)=7.5Hz, 2H; Ar-H), 7.60 (t, 3J(H,H)=7.5Hz, 1H; Ar-H), 7.49 (d,
3J(H,H)=7.5 Hz, 2H; Ar-H), 3.88 (s, 2H; SCH,C(0)), 3.77 (q, *J(H,H)=5.8 Hz, 2H; CH,OH), 2.79
(t, 3J(H,H)=5.8 Hz, 2H; CH,CH,S), 2.48 ppm (t, *J(H,H)=5.8 Hz, 1H; OH); *C NMR (75 MHz,
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CDCls, 300 K): 6=195.1 (C=0), 135.2 (Ar-C), 133.8 (Ar-C), 128.9 (Ar-C), 128.9 (Ar-C), 60.7
(CH,OH), 37.1 (SCH,C(O)), 35.7 ppm (CH:CH,S): IR (thin film): v=3393 (O-H), 1672 cm
(C=0); HRMS (ESI): m/z calcd for C1oH1,0,S+Na’: 219.0456 [M+Na']; found: 219.0466.

2-Phenyl-1,4-oxathiane (rac-32)

o
TMSOTF, Et;SiH, CH,Cl, xS
S\)J\Ph 0>

[ Ph

OH 31 rac-32

A solution of 2-[(2-hydroxyethyl)sulfanyl]-1-phenylethan-1-one 31 in CH,Cl, (5 mL) was cooled to
0 °C before dropwise addition of trimethylsilyl trifluoromethanesulfonate (765 mg, 3.44 mmol).
Triethylsilane (401 mg, 3.44 mmol) was added dropwise to this mixture. After stirring for 90 min at
0 °C, the reaction was quenched by addition of MeOH (5 mL). The mixture was neutralised with
triethylamine and concentrated to a crude oil. The product was purified by flash column
chromatography (silica; hexane, then 3:1 (v/v) hexane-EtOAC) to afford rac-32 (288 mg, 70%) as a
colourless oil. R=0.17 (hexane/EtOAc 2:1); *H NMR (500 MHz, CDCls, 298 K): 6=7.37-7.27 (m,
5H; Ar-H), 4.63 (dd, °J(HzaHzx)=10.6 Hz, 2J(HzaHze)=2.1Hz, 1H; H-2ax), 4.39 (dt,
3)(HeaHee)=12.0 Hz,  3J(HeeqHsa)="I(HoeqHseq)=2.2 Hz,  1H;  H-6eg), 395  (td,
3J(HeaxHeeq)=>I(Hsa0Hea)=12.0 HZ, *J(HeauHseq)=2.0 Hz, 1H; H-6ax), 3.02 (m, 1H; H-5ax), 2.89
(dd, 2J(Hza,H2a0)=10.6 Hz, *J(Hza,H3eq)=13.7 Hz, 1H; H-3ax), 2.51 (brd, ®J(Hzax,Hze)=13.7 Hz,
1H; H-3eq), 2.24 ppm (dd, *I(HsaxHseq)=13.7 Hz, *J(Hseq,Heax)=>I(Hseq,Hoeq) ="I(Hseq,Hzeq)=2.2 Hz;
3C NMR (75 MHz, CDCl3, 300 K): 6=142.1 (Ar-C), 128.6 (Ar-C), 128.0 (Ar-C), 125.8 (Ar-C),
80.5 (C-2), 69.9 (C-6), 33.4 (C-3), 26.4 ppm (C-5) [Lit]!® 80.4, 69.8, 33.2, 26.3 ppm; IR (thin
film): v=2909 cm™' (C=H); HRMS (El): m/z calcd for CioH1,0,S": 180.0609 [M *]; found:
180.0614.

2-Phenyl-1,4-oxathiane-S-oxide (rac-33a)

o-
1

+

0 - o

Ph Ph

rac-32 rac-33a

Tf,0 (196 uL, 1.16 mmol) was added to a solution of 2-phenyl-1,4-oxathiane rac-32 (150 mg, 0.83
mmol), diphenyl sulfoxide (471 mg, 2.33 mmol) and DTBMP (513 mg, 0.25 mmol) in CH,Cl, (5
mL) at —60 °C. After 90 min at that temperature the reaction was quenched by addition of sat.
NaHCOj; solution. The mixture was extracted into CH,Cl5, dried (MgSO,) and concentrated to give
a yellow oil. '"H NMR spectroscopy of the crude product mixture showed a 88:12 ratio of
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axial:equatorial sulfoxide isomers. The axial sulfoxide was separated by column chromatography
(silica; gradient elution 2:1 to 1:8 (v/v) hexane-EtOAcC) to afford rac-33a (104 mg, 64%) as a
colourless oil. R=0.16 (hexane/EtOAc 1:4); *H NMR (500 MHz, CDs0D, 298 K): §=7.40-7.27 (m,
5H; Ar-H), 524 (dd, 3J(HzaHsx)=11.0Hz, 3J(HzaHse)=2.3Hz, 1H; H-2ax), 4.57 (td,
3)(HeaxHeeg)= 2I(HeaHsa)=12.7 Hz, 2J(Heax,Hseq)=1.7 Hz, 1H; H-6ax), 4.14-4.18 (m, 1H; H-6eq),
3.05-2.97 (m, 2H; H-3eq, H-5ax), 2.93 (dd, *J(Hzax,Hzax)=11.0 HZ, *J(Hzax,Hzeq)=14.4 Hz, 1H; H-
3ax), 2.84 ppm (m, 1H; H-5eq); *C NMR (75 MHz, CDs0OD, 300 K): 6=141.9 (Ar-C), 129.6 (Ar-
C), 129.2 (Ar-C), 127.0 (Ar-C), 70.4 (C-2), 59.5 (C-6), 50.6 (C-3), 44.0 ppm (C-5) [Lit.]!® 80.4,
69.8, 33.2, 26.3 ppm; IR (thin film): v=2920 (C-H), 1033 cm ' (S=0); HRMS (ESI): m/z calcd for
C1oH120,S+H™: 197.0636 [M+H]; found: 197.0641.

Reaction of **0-enriched dipheny!l sulfoxide [*®0]-5 with 2-phenyl-1,4-oxathiane-S-oxide rac-

33 in the presence of trifluoromethanesulfonic anhydride.

V/(é); Tf,O, CH,Cl,, ['®0]-Ph,SO (87% 80 Wg V/SJr o
i , , - 7 =
o () TF;0, CH;Cl, ['°01Ph;SO (87% 1°0) - -2 & o
(i) Ph,S 24 Ph
rac-33a rac-33a rac-33e

Tf,0 (36 pL, 214 umol) was added to a solution of diphenyl sulfoxide (87% *°0, 87 mg, 429 umol)
and DTBMP (94 mg, 459 pmol) in CH.Cl, (1 mL) at —60 °C. After 10 min, 2-phenyl-1,4-
oxathiane-S-oxide rac-33a (30 mg, 153 pumol) was added and the reaction mixture was stirred at
—60 °C for 90 min. Diphenyl sulfide (36 uL, 214 pmol) was then added and the reaction mixture
was warmed to RT over 10 min. The mixture was then quenched with ag. NaHCO;3 (1 mL), diluted
with CH.Cl, (5 mL), washed with aq. NaCl (2 x 5 mL), dried (MgSO,) and concentrated to leave a
colourless oil. *H NMR spectroscopy and ESIMS showed that the crude 2-phenyl-1,4-oxathiane-S-

oxide rac-3a was an 85:15 ratio of axial:equatoria isomers that was 37% enriched in *20.
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Fig. S12. &) Mass spectrum and expansion of b) [*?0]-rac33a/e (37% 20 incorporation).



Density functional theory calculations

For each of the species studied, a range of conformations were generated using the Monte-Carlo
conformational searching approach implemented in MacroModel from Schrodinger Inc”? This
used the OPLS2005 forcefield!® In order to generate conformations, the molecules were
transformed where needed such that S* atoms were modeled as N and bridging O atoms in S-O-S
structures as CH,. The resulting structures were subsequently transformed to the structure of
interest by text editing. Conformations thus generated were subject to optimization with B3LY P/6-
31G* in Gaussian09” and the resulting structures were all verified as minima by calculation of
second derivatives!™® The lowest energy conformations of each species were then subject to a
reoptimisation with M06/6-31G* 1™ A series of single points using B3LY P/6-311+G**, M06/6-
311+G** and MPWB95/AUG-CC-PVTZ were performed on the B3LY P/6-31G* geometries, also
in Gaussian09.* '@ Finally, solvation free energies were computed using the IEFPCM model and
either UAKS or Bondi radii in Gaussian03,*¥ in al cases using the B3LY P/6-31+G* electronic
structure method and default settings for other parameters for the dichloromethane solvent.¥
Vibrational corrections to free energies for the gas phase structures utilized the values computed for
B3LYP/6-31G* at 213K.

The calculations support the hypothesis that all of the intermediates proposed in Scheme 3 are
feasible structures with the exception of bis-sulfurane 10 which exhibited no barrier to dissociation
in the gas phase. Monocation 6 and dication 8 displayed very similar S-O-S bond angles (116-118°)
and S-O bond lengths (~1.7 A) which place the sulfur atoms in dication 8 only 2.94 A apart (Figure
S13). Dications with the structure [R.S-SR,]%" are well documented in the literaturé™ and it would
appear that there may be a similar bonding interaction between the two positively charged sulfur
atoms in dication 8. In contrast, the corresponding sulfur atoms in sulfurane 7 are over 3.5 A apart,
and its S-O bond lengths are similar to those in diphenyl sulfoxide 5 (~1.5 A) and triflyloxy
sulfonium ion 6 (~1.7 A); as such, sulfurane 7 more closely resembles an adduct in which sulfoxide
5 and monocation 6 are connected through a long S-O bond (2.36 A). Sulfurane 9 is similar in
structure to sulfurane 7 except in the lengths of the apical S-O bonds. It is possible that sulfuranes 7
and 9 are intermediates in addition-elimination process that would alow the interconversion of
monocation 6 and dication 8, or triflate exchange in 6.1¢

Structures optimised using B3LYP/6-31G* or M06/6-31-G* in Gaussian09 were virtualy
identical; the only notable difference was a small adjustment of bond angles in the M06/6-31G*
structure of sulfurane 7 to allow a n-r interaction between two of the phenyl groups. In contrast,
single point calculations on the optimised structures employing a broad range of methods failed to
give a consistent estimate of the relative energies of the various species. For example, while gas
phase B3LY P/6-31G* and M06/6-31G* values were in generally good agreement (Table S1), the

S22



other gas phase values and those with solvation corrections (Tables S2-S3) were quite divergent.
Therefore, although the calculations indicate that most of the intermediates depicted in Scheme 3a
are feasible structures, it was not possible to predict reliably the relative abundance of each species,
nor the energy barriers separating them. Considering also the challenges of comparing the energies
of species with different charges,!*” no further analysis of these values was deemed appropriate.
Comparisons of oxathiane rings bearing axia or equatorial substitutents are given in tables $4-
S6. In general, AG®° values for the oxathiane-S-oxides were consistent across the range of methods
used (within 1 kcal mol™). However, calculations on the putative charged intermediates (dithia
dications, oxodisulfonium and triflyloxysulfonium ions) were again more divergent (range greater
than 2 kcal mol™ in the gas phase).
Coordinates for all optimised structures are given on pages S29-30.

0 1160
17 }3\\_\ Il_CF3 Ph Ph
A 0" >0 IO
e P P o707 Ph
\ 0 . "
Ph" “Ph Ph ¥ pn 8 174A7 174 A
5 6 8

7 9

Fig. S13. Structures of putative intermediates 5-9.
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Table S1. Gas phase energy calculations for equilibria depicted in Scheme 3@

Optimisation method B3LYP/6-31G* MO06/6-31G*
Single point energy calculation B3LYP/6-31G* | B3LYP/6-311+G** M06/6-311+G** | MPWB95/AUG-CC-PVTZ | M06/6-31G*
O- O-
é_;’_ + é_;’_ + Tf20
Ph”""Ph  Ph” "Ph 0.0 0.0 0.0 0.0 0.0
5 5
O- OTf _
Ph”"""Ph Ph” " Ph 81.8 73.8 76.0 78.8 82.0
5 6
Oo- OTf
L, o+ |
ph-Spn  PNTFPR 18 0.5 6.8 23 0.2
5 OTf 7
Ph, Ph _ _
1S—0—-S+ + TfO + TfO
PH Ph 212.5 194.7 200.1 205.4 213.5
8
Ph Ph _
/ + TfO
TfO-S—O0—S+
| \ 71.2 63.2 59.1 - 68.8
Ph Ph

9

[a] free energies at 213 K in kcal mol™ relative to two moles of diphenyl sulfoxide and 1 mole of triflic anhydride.
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Table S2. Dichloromethane solution energy calculations for equilibria depicted in Scheme 3 (IEFPCM (UAK S)+B3LY P method) !

Optimisation method B3LYP/6-31G* MO06/6-31G*
Single point energy calculation B3LYP/6-31G* | B3LYP/6-311+G** | M06/6-311+G** | MPWB95/AUG-CC-PVTZ | M06/6-31G*
O- O-
| |
+ + + + Tf20
Ph/S‘Ph Ph/S\Ph 0.0 0.0 0.0 0.0 0.0
5 5
9 o TfO
on-Ston e Sten 9.4 1.5 3.6 6.4 8.4
5 6
o, T
st " Ph-s- . . -4, . 2.
Ph” S ph Ph ? Ph 3.9 1.6 4.7 4.3 2.9
5 OTf 7
Ph Ph _ _
5—0—§ T T
+8-0-8+ +TO +TO 28.5 10.8 16.2 215 27.9
Ph Ph
8
Ph Ph _
/ + TfO
Tf0—§—0—8\+ 11.7 3.6 -0.4 3 3.6
Ph Ph
9

[a] free energies at 213K (gas phase) with default settings for solvation free energy using UAKS radii in dichloromethane in kcal mol™ relative to

two moles of diphenyl sulfoxide and 1 mole of triflic anhydride.
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Table S3. Dichloromethane solution energy calculations for equilibria depicted in Scheme 3 (IEFPCM (BONDI)+B3LY P method) [@

Optimisation method B3LYP/6-31G* M06/6-31G*
Single point energy calculation B3LYP/6-31G* | B3LYP/6-311+G** | M06/6-311+G** | MPWB95/AUG-CC-PVTZ M06/6-31G*
O- O-
| |
+ + + + Tf20
Ph/S‘Ph Ph/S‘Ph 0.0 0.0 0.0 0.0 0.0
5 5
9 o TfO
+ t + t . . .
Ph/S\Ph Ph,S\Ph 1.8 6.1 3.9 1.2 0.8
5 6
o, o
st tph-s- . . -1. : .
Ph” S ph Ph ? Ph 7.0 4.7 1.6 7.4 0.2
5 oTf 7
Ph\ /Ph _ _
+8-0-8+ +TO +TO 11.6 6.1 0.7 4.6 11.1
Ph Ph
8
I'l-’h Ph _
/ + TfO
TfO-S—O0—S+ 13.4 5.4 1.3 5.3
| \ -
Ph Ph
9

[a] free energies at 213K (gas phase) with default settings for solvation free energy using Bondi radii in dichloromethane in kcal mol™ relative to

two moles of diphenyl sulfoxide and 1 mole of triflic anhydride.
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Table S4. Gas phase energy calculations for selected axial-equatorial equilibria®

CYCLICS_O AG(AX-EQ)

Optimisation method B3LYP/6-31G* MO06/6-31G*
Single point energy calculation B3LYP/6-31G* B3LYP/6-311+G** MO06/6-311+G** MPWB95/AUG-CC-PVTZ | M06/6-31G*
o
o - o I,
\\;S/S\ - — S
o\~ T 0 -1.4 -0.8 -1.6 -1.4 -1.8
Ph Ph
AG(AX — EQ) sulfoxide 1
MeO MeO (-
O |+ (0] I,
- ‘OL S0 = ™ ‘OL/@ 1.9 2.9 2.4 2.1 1.9
Ph Ph
AG(AX — EQ) sulfoxide 2
Ph /Ph
\S+ (l)—S\Jr
S—o~ Fh + Ph 1.8 1.8 0.3 25 1.1
o ' o
Me Me
CYCLICS _OSPh2 AG(AX —EQ)
Ph_7_Ph
S
, Ph |
—~S—d e . 3.4 29 0.1 42 0.1
o X\ 0
Me Ph Me
CYCLICS _SPh2 AG(AX — EQ)
OTf
§ &
WOTf % 0.4 0.3 -1.2 0.9 0.8
Me Me
CYCLICS_Otf AG(AX —EQ)
o
S o b
o0 T o -1.2 -0.8 -1.4 1.1 -2.0
Me Me

[a] freeenergiesat 213K in kcal mol™.
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Table S5. Dichloromethane solution energy calculations for selected axial-equatorial equilibria (IEFPCM (UAK S)+B3LY P method) 2

Optimisation method B3LYP/6-31G* MO06/6-31G*
Single point energy calculation B3LYP/6-31G* | B3LYP/6-311+G** | M06/6-311+G** | MPWB95/AUG-CC-PVTZ MO06/6-31G*
o
0 é 0 éJr
\\;S/ 0 — -0.2 0.4 -0.4 -0.2 -0.9
o> o>
Ph Ph
AG(AX — EQ) sulfoxide 1
MeO MeO (-
O |+ (0] I,
NS —= Vs 2.2 3.2 2.7 2.4 1.8
0] 0]
Ph Ph
AG(AX — EQ) sulfoxide 2
Ph /Ph
\ O—S\Jr
Né\O/S\Ph Ng Ph 1.8 1.8 0.3 25 05
o> ' o>
Me Me
CYCLICS _OSPh2 AG(AX —EQ)
Ph_*_Ph
S
S /Ph | 2.8 2 0 3.6 0
+ . A4 -0.7 . T
NS\ + —_— V/S
o X 0
Me Ph Me
CYCLICS _SPh2 AG(AX — EQ)
OTf
5 5
N—°00Tf — Y~ 11 1.0 -0.5 1.7 -0.2
o> o>
Me Me
CYCLICS_Otf AG(AX —EQ)
o
5 5
—S-0 —/— — -0.4 0.0 -0.6 -0.3 -0.9
o 0>
Me Me
CYCLICS O AG(AX-EQ)

[a] free energies at 213K (gas phase) with default settings for solvation free energy using UAKS radii in dichloromethanein kcal mol ™.
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Table S6. Dichloromethane solution energy calculations for selected axial-equatorial equilibria (IEFPCM (BONDI)+B3LY P method)

Optimisation method B3LYP/6-31G* MO06/6-31G*
Single point energy calculation B3LYP/6-31G* B3LYP/6-311+G** | M06/6-311+G** MPWB95/AUG-CC-PVTZ | M06/6-31G*
o
0 é 0 éJr
\\;S/ 0 — -0.3 0.2 -0.6 -0.3 -1.1
o> o>
Ph Ph
AG(AX — EQ) sulfoxide 1
MeO MeO (-
O |+ (0] I,
W -S-0°0 — W -S 1.6 2.6 2.1 1.7 1.2
0] 0]
Ph Ph
AG(AX — EQ) sulfoxide 2
Ph /Ph
\ O—S\Jr
Né\O/S\Ph Ng Ph 0.4 0.4 11 1.2 0.8
o> ' o>
Me Me
CYCLICS _OSPh2 AG(AX —EQ)
Ph_*_Ph
S
S /Ph | 0.6 2 9
+ 11 . -2.5 1. -1.1
NS\ + —_— V/S
o X 0
Me Ph Me
CYCLICS _SPh2 AG(AX — EQ)
OTf
5 5
N—°00Tf —— Y\~ -1.1 -1.2 -2.7 -0.5 -2.4
o> o>
Me Me
CYCLICS_Otf AG(AX —EQ)
o
5 5
—S-0 —/— — -0.3 0.1 -0.5 -0.2 -0.8
o 0>
Me Me
CYCLICS O AG(AX-EQ)

[a] free energies at 213K (gas phase) with default settings for solvation free energy using Bondi radii in dichloromethane in kcal mol ™.
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Ph2S0O
B3LYP

IIIIIIIIIIOOOOOOOU)OOOOOO%IIIIIIIIIIOOOOOOOU)OOOOOO
e}

geometry
-1.986586
-3.070526
-3.543441
-2.939768
-1.857446
-1.382127
0.002158
0.018442
1.378593
2.067878
3.152021
3.540220
2.849647
1.766702
-1.607536
-3.549430
-4.390177
-3.317416
-1.398207
1.750418
3.696191
4.387005
3.159095
1.236993
Geometry
-1.923007
-2.953688
-3.391735
-2.808383
-1.779738
-1.343015
-0.000025
0.000103
1.342990
1.923168
2.953874
3.391751
2.808200
1.779514
-1.560844
-3.420240
-4.200453
-3.161017
-1.324832
1.561195
3.420535
4.200491
3.160705
1.324459

0.725761
0.033143
-1.125879
-1.591857
-0.903311
0.239285
1.199037
2.532781
0.218923
0.757645
0.056252
-1.163456
-1.683880
-0.988376
1.640667
0.400234
-1.660575
-2.484793
-1.251839
1.716394
0.464414
-1.705013
-2.627089
-1.384744

0.656522
-0.120494
-1.248186
-1.601499
-0.828534

0.283273

1.321264

2.573194

0.283160

0.656592
-0.120382
-1.248237
-1.601728
-0.828800

1.554748

0.155798
-1.852323
-2.477600
-1.088374

1.554948

0.156067
-1.852357
-2.477945
-1.088857

0.843538
1.384604
0.764180
-0.406366
-0.957081
-0.313117
-1.029326
-0.310138
-0.321705
0.761546
1.292377
0.733827
-0.363939
-0.903359
1.289670
2.288447
1.185837
-0.897099
-1.879054
1.161141
2.139937
1.146528
-0.805971
-1.766155

0.876668
1.394287
0.705477
-0.508537
-1.036169
-0.326759
-0.977407
-0.148406
-0.326835
0.876448
1.394073
0.705411
-0.508450
-1.036091
1.376246
2.338366
1.112787
-1.049870
-1.993068
1.375935
2.338053
1.112700
-1.049677
-1.992859

Ph, Ph
+S—0—S+
Ph Ph
8

Ph2SOSPh2_CONF_7
B3LYP/6-31G*Geometry
C -3.007121 1.192914
C -3.819542 2.319167
C -3.937311 3.223212
C -3.243267 3.016000
C -2.440114 1.891181
C -2.344141 0.986892
S -1.385255 -0.501491
C -2.112347 -1.635602
C -2.971595 -1.252462
C -3.510925 -2.246850
C -3.203586 -3.593870
C -2.355581 -3.963392
C -1.803920 -2.987343
@] 0.000066 -0.003818
S 1.384300 0.499037
C 2.347357 -0.986989
C 2.442078 -1.894231
C 3.249482 -3.015978
C 3.948772 -3.217287
C 3.832150 -2.310329
C 3.015681 -1.187031
C 2.108089 1.634027
C 1.807887 2.986130
C 2.357157 3.962621
C 3.193947 3.592915
C 3.492673 2.245263
C 2.956028 1.250550
H -2.901295 0.493027
H -4.349453 2.491795
H -4.565597 4.101589
H -3.331236 3.733429
H -1.885084 1.734121
H -3.232509 -0.213888
H -4.182182 -1.974621
H -3.640612 -4.360771
H -2.138135 -5.010217
H -1.160413 -3.266252
H 1.882883 -1.742014
H 3.336612 -3.735634
H 4.580261 -4.093321
H 4.366087 -2.478398
H 2.910734 -0.484991
H 1.172771 3.264960
H 2.146329 5.009775
H 3.628926 4.360021
H 4.155147 1.972823
H 3.210423 0.211322
MO06/6-31G*Geometry
C 2.963446 -0.980504
C 3.785225 -2.084540
C 3.906372 -3.044185
C 3.209874 -2.918194
C 2.396383 -1.818341
C 2.295750 -0.859610
S 1.311426 0.590559

-2.032208
-2.162777
-1.104766
0.095386
0.258576
-0.811779
-0.739558
0.394042
1.438847
2.246553
2.011904
0.962063
0.139261
0.187054
-0.736714
-0.810045
0.257832
0.094253
-1.103827
-2.159450
-2.028481
0.398404
0.136281
0.960290
2.018945
2.261294
1.452254
-2.856223
-3.093889
-1.215770
0.905229
1.177560
1.602187
3.054618
2.644182
0.776625
-0.690119
1.175098
0.902212
-1.215137
-3.089094
-2.850777
-0.699556
0.769148
2.652385
3.076508
1.621635

-2.131827
-2.325086
-1.324287
-0.119623

0.105878
-0.909610
-0.737779
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C 2.026949 1.639755
C 2.966392 1.201631
C 3.469248 2.128358
C 3.043970 3.457216
C 2.115914 3.881920
C 1.602256 2.975523
@] 0.000094 0.000074
S -1.311069 -0.590668
C -2.295534 0.859395
C -2.396385 1.818202
C -3.210104 2.917861
C -3.906610 3.043586
C -3.785242 2.083861
C -2.963247 0.980009
C -2.026796 -1.639599
C -1.602629 -2.975535
C -2.116591 -3.881658
C -3.044385 -3.456513
C -3.469107 -2.127475
C -2.965953 -1.201020
H 2.849133 -0.229676
H 4.321382 -2.198591
H 4.545860 -3.908960
H 3.309301 -3.681983
H 1.839228 -1.712600
H 3.315883 0.172112
H 4.206117 1.817538
H 3.454592 4.175563
H 1.808826 4.923864
H 0.898045 3.297458
H -1.839221 1.712682
H -3.309705 3.681700
H -4.546294 3.908199
H -4.321416 2.197693
H -2.848768 0.229129
H -0.898641 -3.297823
H -1.809949 -4.923735
H -3.455253 -4.174646
H -4.205768 -1.816302
H -3.314994 -0.171341
oTf
+
Ph” > Ph
6

Ph2SOTf_CONF_20
B3LYP/6-31G*Geometry

C 0.188001 2.743333
C 0.465559 4.075712
C 1.469623 4.393886
C 2.205088 3.385640
C 1.942164 2.046752
C 0.927580 1.742369
S 0.482255 0.088888
C 1.846568 -0.989292
C 2.184418 -1.352719
C 3.261080 -2.216868
C 3.978856 -2.694855
C 3.617737 -2.330042
C 2.532595 -1.479879

0.469243
1.409556
2.308417
2.261003
1.310304
0.397170
0.184596
-0.737718
-0.909828
0.105558
-0.120070
-1.324752
-2.325449
-2.132059
0.469420
0.397398
1.310642
2.261396
2.308774
1.409800
-2.912724
-3.263753
-1.485349
0.648001
1.035828
1.423255
3.044634
2.967210
1.272176
-0.369436
1.035526
0.647482
-1.485904
-3.264132
-2.912882
-0.369265
1.272544
2.967677
3.045049
1.423455

-0.848002
-0.555934
0.362891
0.996625
0.723865
-0.194889
-0.649107
-0.284353
1.026607
1.209331
0.106760
-1.191924
-1.402822

@) -0.594230 -0.268916
S -1.877715 -1.377460
@) -1.556839 -2.062874
@) -2.126293 -2.014131
C -3.221104 -0.092429
F -3.456807 0.593302
F -2.768751 0.714193
F -4.297336 -0.737389
H -0.587231 2.485939
H -0.094877 4.862523
H 1.687748 5.434764
H 2.988712 3.643853
H 2.522545 1.264843
H 1.603143 -1.001069
H 3.535190 -2.523617
H 4.815338 -3.369027
H 4.165594 -2.719815
H 2.227136 -1.214504
MO06/6-31G*Geometry
C 0.131554 2.676496
C 0.592890 3.961953
C 1.961461 4.225739
C 2.880850 3.206679
C 2.444918 1.906842
C 1.072208 1.661515
S 0.450103 0.057514
C 1.700427 -1.095381
C 2.326681 -1.080078
C 3.249537 -2.074032
C 3.533303 -3.053295
C 2.890851 -3.062059
C 1.949788 -2.084624
@] -0.637331 -0.087979
S -1.925748 -1.157061
@) -1.603691 -2.004863
@) -2.250217 -1.601377
C -3.173810 0.107288
F -3.371409 0.958990
F -2.667151 0.732836
F -4.272778 -0.521077
H -0.936068 2.466676
H -0.121959 4.762107
H 2.313151 5.238525
H 3.946961 3.419264
H 3.163716 1.111701
H 2.081078 -0.318453
H 3.747488 -2.094611
H 4.260753 -3.828634
H 3.109642 -3.838447
H 1.413572 -2.090625
Cl)Tf
Ph—8-Ph
oTf 7

Ph2SOTf2_CONF15
B3LYP/6-31G*Geometry

F -4.818562 0.831425
C -4.478531 -0.015131
F -4.192170 -1.206957

0.614499
0.285530
-0.952204
1.556222
-0.059932
1.041539
-1.023637
-0.464962
-1.563591
-1.050219
0.581462
1.701623
1.199524
1.872386
2.213713
0.262759
-2.043632
-2.410720

-0.040936
0.199569
0.211826

-0.012962

-0.242536

-0.234349

-0.685101

-0.266889
0.986296
1.262872
0.307191

-0.927708

-1.222929
0.597088
0.389389

-0.730993
1.710871

-0.163163
0.812835

-1.214935

-0.483225

-0.051200
0.374104
0.393742

-0.009446

-0.425194
1.724480
2.229044
0.537055

-1.656013

-2.170670

0.628637
-0.342120
0.189554
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-5.493563
-2.997514
-2.600259
-3.350101
-1.985622
-0.117295
1.727773
2.982028
3.096664
3.130865
4.304524
4.141778
5.495538
4.249249
0.382326
1.347475
1.690387
1.076131
0.105065
-0.257314
-0.343883
-1.117410
-1.297661
-0.709943
0.067645
0.263371
1.840722
2.444402
1.350448
-0.381261
-1.034464
-1.576426
-1.896931
-0.850907
0.539005
0.901824
06/6-31G*Geometry
-4.690337
-4.273960
-3.724331
-5.294089
-3.046295
-2.535300
-3.691905
-1.972187
-0.152967
1.687467
2.775208
2.945427
2.675994
4.230417
4.298282
5.321476
4.132870
0.351736
1.416868
1.782191
1.093211
0.023158
-0.364971
-0.330980
-0.768770
-0.842073

O0O0000000OTTTOOOVWOVWOOOOOMTTOMNMZIIIIIIIIIIOOOOOOOOOOHOOOTTTOOOMWOMOOOWMT

-0.146531
0.635955
-0.410907
1.966579
0.702928
0.163168
-0.321699
-0.829395
-0.151654
-2.277238
-0.094658
1.232009
-0.345493
-0.632780
1.536576
2.407530
3.534295
3.780074
2.902934
1.774933
-1.296325
-2.312504
-3.493581
-3.651980
-2.630238
-1.438467
2.199978
4.215145
4.658411
3.097578
1.111955
-2.177582
-4.290185
-4.577517
-2.758877
-0.664421

0.661991
-0.290598
-1.264461
-0.767262

0.400085
-0.715557

1.523608

0.882707

0.310154
-0.229196
-0.789735

0.061860
-2.226272
-0.468284

0.824305
-0.828032
-1.162287

1.791194

2.513668

3.706376

4.162477

3.433396

2.243680
-1.027188
-2.225380
-3.346754

-1.195813
-1.279844
-2.224637
-1.753940
-0.058473
-0.400209
-0.949801
-0.129706
1.163445
-0.211978
-1.231150
-1.328533
-0.685983
-2.446725
0.666493
0.157802
0.903668
2.131832
2.619475
1.886041
0.635397
0.063555
0.779864
2.036747
2.583289
1.884992
-0.783356
0.521181
2.708748
3.570570
2.244941
-0.910210
0.349857
2.587314
3.552785
2.291842

0.686270
-0.127155
0.579414
-0.816572
-1.314176
-2.091808
-1.950932
-0.274251
-0.547928
-0.955065
0.019910
1.185352
0.175493
-1.067538
-1.355101
-0.414992
-2.184743
0.351924
-0.177450
0.433247
1.550926
2.059877
1.458059
0.631638
0.069719
0.882856

ITIITIIIITIIITITOOO

-0.470249 -3.265079
-0.022315 -2.062540
0.059398 -0.925960
1.967600 2.141693
2.615862 4.276685
1.387858 5.095632
-0.524491 3.794005
-1.226338 1.695480
-1.057754 -2.270992
-1.182964 -4.290675
-0.517392 -4.151478
0.286452 -2.007556
0.463297 -0.000401
Fl’h
/
TfO-?—O—S\+
Ph
9

Ph2SOTfOSPh2_CONF9
B3LYP/6-31G*Geometry

ITIITIITITOOOOO0OO0OO0O0000000NVLO0COOOOOOOOOOOOMVWOOCOLTTOM

5.109153
4.285895
3.177188
4.871457
3.791410
2.851316
4.973430
2.961177
1.204687
0.691426
0.197165
-0.193528
-0.096286
0.384155
0.775833
1.226469
2.020662
2.089613
1.387762
0.613401
0.527538
-1.038805
-2.354828
-3.527445
-4.215061
-5.124120
-5.321219
-4.614448
-3.712100
-3.044008
-2.415927
-2.948238
-4.082823
-4.692888
-4.171812
0.115420
-0.572156
-0.397735
0.456875
1.155571

0.865630
-0.068910
0.496733
-0.802613
-1.200749
-2.180566
-1.544940
-0.109565
0.060712
-0.752667
-0.053826
-0.778624
-2.171262
-2.854931
-2.151832
1.829832
2.358217
3.742414
4.576645
4.031857
2.649008
0.152518
-0.097015
1.140618
1.876777
2.853630
3.089622
2.353007
1.370101
-1.612785
-2.203575
-3.386744
-3.959462
-3.357066
-2.177765
1.026475
-0.249109
-2.726078
-3.937839
-2.678556

Ph

Ph

2.221067
2.757204
1.962633
-1.036457
0.030615
2.026511
2.927669
1.827845
-0.978745
0.464187
2.850227
3.798445
2.363969

-1.418700
-1.866445
-2.355094
-2.798960
-0.450240
-0.978263
0.308405
0.483528
0.198263
1.713422
2.818556
3.945123
3.957360
2.836970
1.699893
0.516559
1.543960
1.684941
0.809832
-0.216078
-0.376731
-0.521276
0.278055
-0.305917
0.661039
0.247205
-1.113644
-2.071619
-1.673316
-0.438998
-1.533712
-2.051489
-1.473972
-0.369842
0.161171
2.807830
4.813932
4.840629
2.845333
0.829799
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2.589354
2.700822
1.452230
0.075635
-0.082780
-4.047174
-5.671519
-6.027705
-4.773461
-3.162737
-1.529605
-2.473124
-4.490855
-5.571903
-4.642691
06/6-31G*Geometry
5.284758
4.522295
3.524908
5.214947
3.793471
2.921813
4.823305
2.871515
1.214960
0.478840
0.032844
-0.563298
-0.723892
-0.285289
0.321207
1.186599
1.884578
1.911911
1.267615
0.593058
0.548315
-0.932640
-2.168142
-3.324335
-4.434387
-5.346849
-5.133874
-4.011585
-3.092397
-2.957608
-2.811629
-3.401552
-4,122485
-4.257075
-3.664002
0.130887
-0.908867
-1.199136
-0.425036
0.668368
2.417673
2.450391
1.299689
0.102340
0.015257
-4.585615
-6.222429

1.710129
4.167451
5.654457
4.681442
2.213605
1.691819
3.429282
3.850140
2.541919
0.788220
-1.746570
-3.859720
-4.880067
-3.807145
-1.708039

1.080438
0.526743
1.341195
0.223733
-1.033024
-1.592245
-1.766642
-0.353417
0.033066
-1.336753
-1.259221
-2.384121
-3.542981
-3.594842
-2.487687
1.462540
1.453154
2.617393
3.765759
3.762014
2.607776
0.454411
0.375214
1.551411
1.905990
2.807051
3.343608
2.983060
2.076512
-1.181320
-1.706956
-2.931826
-3.606512
-3.066103
-1.842992
-0.342928
-2.348716
-4.414401
-4.497675
-2.512246
0.565970
2.628020
4.673991
4.663943
2.587714
1.485537
3.096149

2.200551
2.474948
0.924621
-0.899510
-1.158021
1.718513
0.987339
-1.432699
-3.129095
-2.406804
-1.960831
-2.905850
-1.880303
0.081532
1.020849

-0.513667
-1.425721
-1.737386
-2.496623
-0.741532
-1.749985
-0.063282
0.431248
0.018527
0.894678
2.210918
2.771189
2.017226
0.696266
0.120432
1.096196
2.306203
3.062044
2.608100
1.391521
0.619080
-0.694523
0.231527
-0.482387
0.277793
-0.257067
-1.524390
-2.264937
-1.747445
-0.185827
-1.465285
-1.748789
-0.764030
0.510646
0.811414
2.788227
3.801830
2.462587
0.106385
-0.912315
2.639699
4.006696
3.205809
1.033769
-0.328492
1.272640
0.319838

ITIITIITITTITT

-5.848125
-3.851317
-2.205838
-2.229031
-3.302117
-4.583501
-4.818029
-3.745650

@)

Tf20_CONF_8
B3LYP/6-31G*Geometry

4.053241
3.408746
1.783669
-1.169023
-3.363281
-4.564698
-3.598789
-1.414652

[
F;;C—ﬁ—O—ﬁ—CF:;
O

F 3.572202 -0.074402
C 2.542949 0.413899
F 2.903528 0.689385
F 2.069290 1.501175
S 1.208532 -0.915011
@] 0.839295 -1.228047
@) 1.567723 -1.910127
@) 0.000004 0.000015
S -1.208545 0.915024
@) -1.567757 1.910125
@) -0.839319 1.228072
C -2.542936 -0.413912
F -3.572188 0.074368
F -2.069249 -1.501184
F -2.903521 -0.689388
MO06/6-31G*Geometry
F 3.524466 -0.097496
C 2.494068 0.412209
F 2.826511 0.733786
F 2.028542 1.461690
S 1.184261 -0.904609
@) 0.797281 -1.218170
@) 1.562840 -1.881013
@] 0.000000 0.000002
S -1.184262 0.904610
@] -1.562844 1.881014
@] -0.797280 1.218171
C -2.494067 -0.412210
F -3.524465 0.097494
F -2.028540 -1.461690
F -2.826512 -0.733787
i
O—ﬁ—CF3
O
TRIFLATE_1
B3LYP/6-31G*Geometry
@] -1.244086 -0.505285
S -0.926202 0.000005
@] -1.244628 -0.920708
@] -1.244065 1.426087
C 0.941476 -0.000063
F 1.445825 -1.237167

-1.936302
-3.253207
-2.306495
-2.211928
-2.742628
-0.994557

1.275447

1.811109

-0.690226
-0.007663
1.236703
-0.602555
0.014838
-1.349549
1.001873
0.773661
0.014840
1.001881
-1.349546
-0.007664
-0.690246
-0.602540
1.236702

-0.660324
-0.020104
1.208150
-0.660227
0.028806
-1.318795
1.011180
0.783085
0.028804
1.011178
-1.318796
-0.020107
-0.660329
-0.660229
1.208147

1.354999
0.000077
-1.114927
-0.239770
-0.000046
0.207074
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F 1.445358
F 1.445774
MO06/6-31G*Geometry
@] 1.223084
S 0.912641
@] 1.224401
@) 1.224187
C -0.929135
F -1.422614
F -1.421124
F -1.423020

EQ_SULFOXIDE_1_cl

0.439092
0.798024

1.323287
0.000310
-1.144754
-0.177522
-0.000112
0.150523
-1.145299
0.993402

B3LYP/6-31G*Geometry

-0.064473
1.251791
2.096623
2.112220
0.687465
0.141372

-0.043934
0.409480

-1.827036

-2.389161

-1.400922

-0.494239

-0.986306

-0.258869
0.793818
0.971928
0.098337

-0.952748

-1.126922
0.766683
1.110843
1.729239
1.671857
3.117966
2.607548
2.668547

-0.923448

-2.360322
1.479042
1.796374
0.238931

-1.632747

-1.941832

06/6-31G*Geometry
3.356514
4.029072
3.452058
1.950786
1.282979
1.383431
2.002301
1.850870
1.340954
1.765686

OVWIOIOOOOOZIIIIIIIIIIIIIIOOOOOOOIOOONTIOITIOOOOO0

1.402136

1.951270

1.606116

0.086475
-0.472589
-0.074491
-0.003855
-0.454146
-0.525594
-0.437269
-2.306834
-2.525468
-2.096937
-4.004984
-4.673967
-6.044563
-6.762556
-6.100683
-4.728453
-1.886966

3.029981

1572141

2.113666

1.984147
-0.171402
-0.413215
-2.678962
-2.819008
-4.112270
-6.552579
-7.830213
-6.649381
-4.215547

0.280037
-0.900822
-2.116473
-2.198188
-0.881389
-0.692817

0.249023

0.158279

1.898203

2.894843

-1.175143
0.967694

-0.558612
-0.000088
-0.866283
1.424692
0.000117
-1.234524
0.486474
0.748308

-0.015531

0.099027
-1.127990
-1.357893
-1.363745
-2.236365
-0.092778

0.806036
-0.116169

1.282118
-0.413574
-1.636533
-2.525588
-1.870710
-1.234963
-1.423705
-2.242937
-2.879526
-2.696041
-1.449106

0.205869

1.017422
-2.003324
-0.996914
-2.300424
-0.553388

0.499396
-0.534683
-0.608643
-0.930294
-2.388344
-3.525624
-3.203073

-0.068856
0.336685
-0.365992
-0.114489
-0.465395
-1.554996
0.268107
1.363624
-0.218339
0.813315

C -0.382594 1.409786
C -0.838779 0.146724
H -0.709150 0.292921
C -2.290421 -0.121107
C -2.668500 -0.845536
C -4.014934 -1.043890
C -4.992841 -0.513979
C -4.619507 0.215415
C -3.272797 0.408535
(@) -0.075555 -0.968142
H 5.085088 -0.744258
H 3.943935 -1.013373
H 3.647524 -2.025429
H 3.955554 -3.028906
H 1.480974 -3.009551
H 1.752837 -2.397945
H -0.424899 1.272664
H -1.012039 2.269552
H -1.898337 -1.265319
H -4.302532 -1.618086
H -6.046508 -0.673025
H -5.378412 0.628143
H -2.977694 0.973394
o-

VZO é .

o

Ph

AX_SULFOXIDE_1_c1
B3LYP/6-31G*Geometry

o -0.064177 1.389467
C 1.259164 1.926730
C 2.089130 1.609154
C 2.114619 0.093593
C 0.689914 -0.457951
H 0.141838 -0.063954
C -0.060116 -0.006616
H 0.346332 -0.517710
S -1.857351 -0.502667
o -2.365846 -0.048045
C -1.426147 -2.300517
C -0.500402 -2.522720
H -0.997504 -2.087910
C -0.260610 -4.001626
C 0.847224 -4.650808
C 1.027676 -6.021802
C 0.101957 -6.760090
C -1.004864 -6.117848
C -1.182045 -4.746153
o 0.758099 -1.879555
H 1.125088 3.003086
H 1.749042 1.522819
H 1.648133 2.127050
H 3.107716 1.996054
H 2.615097 -0.147536
H 2.670841 -0.414957
H -0.963511 -2.656208
H -2.382310 -2.813411
H 1.572657 -4.072692
H 1.895851 -6.513701
H 0.244816 -7.827522

0.197400
-0.524929
-1.616864
-0.234962

0.894445

1.177032

0.340784
-0.783197
-1.069028
-0.112680

0.091935

1.434019
-1.444961
-0.019800
-0.685155

0.951355

1.288286
-0.064924

1.538882

2.056266

0.563402
-1.445579
-1.955056

0.051837

0.155502
-1.088247
-1.341494
-1.361263
-2.230093
-0.103099

0.787122
-0.225713
-1.578378
-0.419116
-1.627535
-2.506726
-1.856369
-1.299164
-1.486770
-2.226230
-2.784672
-2.602873
-1.424285

0.291214

1.057664
-1.949023
-0.960966
-2.285886
-0.541907

0.508019
-0.559059
-0.736723
-1.055623
-2.371669
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EQ_SULFOXIDE_2_cl

-1.725977 -6.682045
-2.039734 -4.247908
06/6-31G*Geometry
-3.365913 0.359154
-4.055488 -0.880267
-3.551139 -1.830504
-2.047339 -2.028542
-1.353026 -0.681189
-1.481772 -0.172056
-1.996134 0.204658
-1.762271 -0.188101
-1.299726 1.918475
-1.361572 2.332627
0.418661 1.305156
0.804806 0.283914
0.633592 0.753704
2.256261 -0.082094
2.650797 -1.196182
4.002307 -1.478621
4.968604 -0.648444
4.578499 0.466435
3.228475 0.745228
0.015325 -0.883939
-5.115439 -0.637455
-3.927567 -1.332510
-3.777505 -1.401864
-4.082076 -2.789332
-1.631718 -2.648402
-1.821855 -2.540152
0.500532 0.871364
1.061147 2.192769
1.890392 -1.847912
4.301956 -2.355346
6.025608 -0.871878
5.328081 1.117686
2.920086 1.613861
MeO
O |+
W -S \O_
O
Ph

B3LYP/6-31G*Geometry

O0000000O0MIOIOOOOO0

-0.023554
1.306432
2.161508
2.130375
0.686237
0.168646

-0.049789
0.370045

-1.847545

-2.415050

-1.447872

-0.519042

-1.216470

-0.547910

-0.237035
0.973897
1.175764
0.172478

1.383836

1.881550

1.581525

0.078278
-0.424922

0.042311
-0.015460
-0.532489
-0.476168
-0.466972
-2.254416
-2.486250
-1.956265
-2.054447
-3.982887
-4.549688
-5.927412
-6.750777

-3.370151
-3.050325

-0.372147
-0.420094
0.649748
0.501154
0.484871
1.458766
-0.572764
-1.584353
-0.478835
0.963198
-0.744113
0.321920
1.308042
0.177305
-0.560908
-0.729761
-0.171425
0.564342
0.738699
0.206609
-0.289122
-1.422746
1.637272
0.579410
1.306014
-0.449429
-1.751025
-0.686894
-0.986012
-1.301975
-0.305821
1.010730
1.323372

0.065420

0.233524
-0.998424
-1.317396
-1.381177
-2.229436
-0.095980

0.783382
-0.179373

1.220223
-0.542728
-1.745993
-2.860572
-4.118733
-1.890838
-1.480164
-1.583593
-2.095562

ITIIIIIIIIIIIIIITOOOOOOOOO0OOO0O0OMWIOIOOOOOLZIIIIIIIIIIIIIIIITOONOON

-1.038739
-1.242694
0.732866
1.198412
1.755879
1.768448
3.192369
2.636050
2.655446
-0.999484
-2.411563
-1.181327
0.441137
-0.434311
1.754715
2.121585
0.332176
-1.825428
-2.181554
06/6-31G*Geometry
-3.460487
-4.105199
-3.541278
-2.031748
-1.394311
-1.531272
-2.094391
-1.905893
-1.464262
-1.844531
0.273035
0.761785
0.663607
1.051705
2.189406
2.489105
3.805849
4.829349
4.533031
3.219182
-0.018147
-5.171029
-3.979862
-3.774835
-4.022984
-1.572686
-1.797145
0.319874
0.892612
0.866814
0.463470
2.117691
1.687029
4.031356
5.858615
5.329512
2.980252

-6.189612
-4.814429
-1.841312

2.956327

1.434430

2.153192

1.916252
-0.138957
-0.485867
-2.657002
-2.743046
-1.525011
-1.584320
-3.097950
-3.909358
-6.356516
-7.822743
-6.822205
-4.376215

0.298416
-0.874788
-2.107417
-2.166594
-0.853184
-0.700123

0.293998

0.248714

1.928297

2.947642

1.462012

0.168686

0.373558
-0.729866
-0.099283
-1.019843
-1.196742
-0.456648

0.466676

0.647004
-0.929276
-0.736774
-0.952337
-2.052510
-3.012883
-2.989660
-2.335520

1.388291

2.308872
-0.442242
-1.626992
-0.966557
-1.600238
-1.920869
-0.598104

1.047574

1.361811

-2.506210
-2.402174
-1.558757

0.401357

1.135477
-1.848647
-0.829436
-2.265179
-0.534705

0.370291
-0.703340
-4.833577
-4.085660
-4.433460
-1.086625
-1.263351
-2.174594
-2.908563
-2.729425

-0.165963
-0.632312
0.051876
-0.151052
0.262606
1.348500
-0.455787
-1.548519
0.116272
-0.912052
-0.285929
0.355768
1.743236
2.537689
-0.085984
-1.086801
-1.500716
-0.919835
0.078817
0.490438
-0.057174
-0.421079
-1.728910
1.125655
-0.340696
0.413583
-1.214809
-1.381074
0.030845
3.576198
2.297034
2.409370
-1.535457
-2.281843
-1.244970
0.540642
1.278138
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AX_SULFOXIDE_2_c1

O
Ph

B3LYP/6-31G*Geometry

0.075326
1.418755
2.098253
2.057534
0.624994
0.003362
-0.000386
0.440817
-1.828921
-2.422523
-1.526491
-0.560355
-1.244321
-0.521595
-0.247458
0.940559
1.166433
0.209058
-0.978928
-1.206456
0.681244
1.336252
1.989231
1.576081
3.134166
2.455920
2.679356
-1.154883
-2.512216
-1.200072
0.382843
-0.238770
1.687291
2.095393
0.387354
-1.728916
-2.125334
06/6-31G*Geometry
-3.406975
-4.014808
-3.581807
-2.064293
-1.429005
-1.618293
-2.016264
-1.642380
-1.464686
-1.878783
0.321695
0.763436
0.692122
0.982402
2.183472
2.443285
3.749399
4.804188

O0O000O000O0OMIOIOOONNOO0OZIIIIIIIIIIIIIIIIIOONOONOOOOOOOOONIOOOOOO

1.256610

1.747146

1.603107

0.137275
-0.391701

0.092125
-0.098980
-0.756469
-0.472981

0.324744
-2.234591
-2.472365
-2.008199
-2.072692
-3.971322
-4.508000
-5.885078
-6.739105
-6.208620
-4.833544
-1.806787

2.793532

1.205171

2.239815

1.958462

0.020669
-0.479849
-2.748047
-2.635343
-1.683757
-1.455063
-3.102037
-3.843303
-6.289759
-7.810585
-6.865144
-4.418334

0.104712
-1.168855
-1.844223
-1.971817
-0.617035

0.057553

0.031431
-0.490625

1.798245

2.461862

1.314676

0.328686

1.028019

0.260430
-0.119517
-1.319877
-1.669971
-0.823932

0.321911

0.358217
-1.002601
-1.458975
-1.402931
-2.166773
-0.038810

0.730734
-0.095990
-1.228339
-0.627712
-1.810017
-2.952878
-4.180548
-1.893221
-1.385174
-1.429510
-1.978540
-2.485902
-2.441544
-1.625417

0.663605

1.131625
-1.727415
-0.939613
-2.473340
-0.795762

0.265329
-0.875975
-4.942402
-4.148401
-4.431977
-0.966269
-1.036086
-2.012596
-2.919099
-2.845606

-0.771072
-0.633161
0.654125
0.676148
0.437243
1.290383
-0.803487
-1.709370
-0.912951
0.359832
-0.843574
0.243281
1.453017
2.601761
-0.071643
-0.729614
-1.057049
-0.733266

C 4548271 0.378435
C 3.244273 0.730457
(@] -0.036655 -0.828769
H -5.094612 -0.987620
H -3.748956 -1.800249
H -3.923049 -1.235118
H -4.060072 -2.828938
H -1.696272 -2.389608
H -1.729563 -2.650361
H 0.543562 0.891723
H 0.878510 2.252833
H 0.981085 0.956862
H 0.222767 -0.515562
H 1.967139 -0.225355
H 1.616949 -1.983106
H 3.942959 -2.613874
H 5.825931 -1.100516
H 5.369170 1.044778
H 3.036960 1.665343
Ph
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Me
CYCLICS_OSPh2_EQ

B3LYP/6-31G*Geometry

-2.558188
-1.805846
-2.782702
-0.331758
1.166182
1.440053
1.720081
1.998333
1.960098
1.640050
1.380112
2.288098
2.374246
3.266749
4.070493
3.992029
3.103447
-2.279249
-2.143387
-2.511381
-2.493490
1.738424
2.234966
2.168741
1.594275
1.111801
1.764742
3.350246
4.776342
4.636911
3.069821
-4.301736
-4.096393
-4.610680

OOOIIIIIIIIIIIIIIOOOOOOOOOOOOOOO0OMVLOOMLO

-1.938194
-0.274571
0.508361
-0.527912
-0.098510
1.570987
2.433484
3.771124
4.235922
3.371931
2.028687
-1.178626
-2.455444
-3.383051
-3.040461
-1.765821
-0.821706
-2.405049
-2.492324
0.013071
1.562206
2.067732
4.447855
5.281136
3.752000
1.360884
-2.705645
-4.364797
-3.765329
-1.508248
0.172118
0.315949
-1.771529
-1.066747

S~pn

-0.080602
0.244882
0.260334

-0.661824

-1.503252
1.504149
0.742510
1.623371

-0.126106

-1.833821

-0.734432
3.444421
2.773881
2.531039

-0.973201

-1.564344

-0.987871
0.179059
0.765460

-0.645817
-0.673696
0.658839
0.070968
-0.882743
-0.404674
-1.482814
-1.207139
0.109885
1.169330
0.926024
-0.092982
-0.697913
-0.179195
0.916196
1.497115
1.001282
0.302945
-1.492355
1.595715
0.674744
-2.505534
-2.021753
0.316928
2.185073
1.737924
-1.561670
-0.633679
1.310553
2.331004
1.429326
0.359285
-0.753517
0.348133
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H -4.378137 -1.301961
H -4.527308 -2.776334
H -4.542885 0.763863
C -5.124351 0.983895
H -4.933989 2.060637
H -6.184842 0.826729
H -4.899975 0.544969
MO06/6-31G*Geometry

C -2.516393 -1.895949
S -1.718224 -0.283552
C -2.575291 0.229231
@] -0.239441 -0.722476
S 1.171094 -0.124679
C 1.247292 1.542207
C 1.391845 2.473421
C 1.477937 3.819742
C 1.388340 4.214362
C 1.210758 3.275138
C 1.142643 1.924853
C 2.365656 -1.061512
C 2.419174 -2.418778
C 3.370747 -3.228304
C 4.273333 -2.683071
C 4.231330 -1.327940
C 3.276255 -0.498656
H -2.203640 -2.526170
H -2.159302 -2.307190
H -2.269640 -0.466402
H -2.239057 1.248899
H 1.450612 2.151115
H 1.608203 4.560809
H 1.448775 5.270999
H 1.132560 3.605235
H 1.004062 1.181881
H 1.723967 -2.828965
H 3.424193 -4.281862
H 5.031846 -3.320980
H 4.956577 -0.914599
H 3.264957 0.563097
C -4.102236 0.144492
C -4.036890 -1.671182
@) -4.462618 -1.189628
H -4.348418 -1.008623
H -4.510995 -2.645829
H -4.383341 0.782786
C -4.819330 0.601186
H -4.587008 1.645655
H -5.899029 0.514035
H -4.545779 -0.030808

Ph
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CYCLICS_OSPh2_AX
B3LYP/6-31G*Geometry

C 3.180595 0.108043
S 1.703293 -0.987924
C 2.229640 -2.159672

-1.707263
-0.729537
-0.617232
1.455025
1.488368
1.241365
2431718

-0.926747
-0.701044
0.811025
-0.093898
-0.987420
-0.469162
-1.507964
-1.178510
0.153808
1.176474
0.878593
-0.126599
-0.495045
0.097515
1.013498
1.345110
0.780257
-0.084294
-1.877524
1.604857
1.034322
-2.546818
-1.962991
0.405121
2.209598
1.663430
-1.226727
-0.164077
1.461712
2.041427
1.012116
0.580216
-0.913739
0.323064
-1.739847
-1.075535
-0.278704
1.829168
2.063608
1.672801
2.682234

-1.072307
-0.995220
0.315929
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0.620854
-1.009013
-1.933165
-2.647600
-3.447863
-3.499216
-2.750467
-1.962215
-1.455702
-1.027164
-1.368334
-2.136806
-2.574940
-2.242115

2.868799

1.328468
-2.594823
-4.020673
-4.116550
-2.786126
-1.368677
-0.453828
-1.053443
-2.413116
-3.189330
-2.613311

2.912098

3.902114

3.747824

2.933002

4.054830

2.999937

3.300512

2.225889

5.035267

5.425926

5.791737

4.855992

06/6-31G*Geometry

3.184869

1.687866

2.114425

0.629425
-0.973390
-1.743204
-2.369520
-3.022648
-3.014991
-2.356977
-1.717781
-1.553123
-1.054892
-1.505901
-2.462492
-2.974111
-2.526384

2.956314

1.195434
-2.359968
-3.529829
-3.520644
-2.352920
-1.200080

-0.022702
0.202401
-1.140122
-1.867040
-2.928628
-3.273810
-2.564588
-1.487428
1.715130
2.854554
4.114439
4.238462
3.103387
1.831964
0.974363
-2.708468
-1.600336
-3.488818
-4.108289
-2.856823
-0.947689
2.749940
4.998399
5.226002
3.215493
0.958410
-2.840978
-0.479235
0.467593
-1.447252
-0.720515
1.055062
-2.216100
-0.806449
1.267293
1.509115
0.684456
2.202106

0.114301
-0.922848
-1.953199

0.153053

0.201993
-1.204217
-2.048881
-3.179866
-3.466230
-2.630599
-1.485106

1.643855

2.843009

4.043176

4.044480

2.849501

1.633304

0.908894
-2.488316
-1.818166
-3.841306
-4.358189
-2.878618
-0.826429

-0.164999
-0.965165
-0.308748
-1.282177
-0.863387
0.489399
1.442715
1.056697
-0.218679
-0.941951
-0.470698
0.694455
1.393309
0.946894
-1.663084
0.605256
-2.333928
-1.595262
0.807940
2.487549
1.787220
-1.858815
-1.015527
1.051716
2.280764
1.467349
-0.207819
-1.655654
0.315477
1.479920
1.034164
0.868491
2.165894
2.025238
0.157409
1.149359
-0.376803
-0.382597

-1.071913
-0.982937
0.455147
-0.293833
-1.057013
-0.361657
-1.290237
-0.817006
0.545368
1.456595
1.015161
-0.266825
-0.811286
-0.293820
0.724265
1.233091
0.744832
-1.792918
0.725534
-2.354845
-1.514663
0.908805
2.515384
1.712415
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Ph

H -0.329891 2.830290
H -1.130160 4,981559
H -2.829981 4,991873
H -3.737561 2.869213
H -2.952235 0.704408
H 2.841067 -2.676692
H 3.939535 -0.555962
C 3.646392 0.625021
C 2.717054 -1.124588
(@] 3.873505 -0.463754
H 2.869397 1.286623
H 3.004472 -1.809830
H 1.969799 -0.420502
C 4.,950005 1.371123
H 5.284404 1.734308
H 5.724636 0.705157
H 4.838808 2.230475
S/
N S — S +
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CYCLICS_SPh2_EQ
B3LYP/6-31G*Geometry

C 0.810735 2.774831
C 1.299053 4.029126
C 2.392150 4.145665
C 3.008083 3.003154
C 2.531853 1.737391
C 1.426202 1.623878
S 0.755404 0.119077
C 1.708433 -1.260738
C 2.075738 -1.503059
C 2.825744 -2.636785
C 3.204632 -3.515082
C 2.816505 -3.277880
C 2.045988 -2.160576
S -1.309921 -0.266114
C -2.603989 0.853859
C -1.950472 -1.848455
H -0.011905 2.677717
H 0.847130 4.916559
H 2.778353 5.129730
H 3.870834 3.107541
H 3.032372 0.860225
H 1.765587 -0.836642
H 3.112939 -2.846131
H 3.794172 -4.395327
H 3.108675 -3.963421
H 1.741454 -1.971478
H -2.568345 0.874442
H -2.401646 1.843221
H -1.330938 -2.645067
H -1.894988 -1.847046
C -3.439175 -1.985793
C -4.011730 0.318884
H -4.040169 0.256198
H -3.806574 -2.931205
H -3.519842 -2.019011
o -4.216361 -0.957837
C -5.097362 1.260250

-1.624332
-0.693508
1.112788
2.006537
1.114492
0.055986
-1.513677
0.295789
1.582543
1.162712
0.719093
2.388368
1.986794
0.131978
1.108856
-0.266479
-0.538607

0.840926
0.510399
-0.362380
-0.900237
-0.593441
0.280710
0.860568
0.327628
-1.012868
-1.298852
-0.269439
1.052936
1.363507
-0.593454
0.048104
0.056508
1.544174
0.941429
-0.610800
-1.550303
-0.982715
-1.811298
-2.324492
-0.507414
1.841900
2.388788
1.140985
-0.369505
-0.362874
1.148707
-0.386622
-0.402755
-1.499586
0.023848
-1.480922
0.168534
0.107125

H -4.975644 2.262090
H -6.070828 0.871101
H -5.081806 1.319780
MO06/6-31G*Geometry
C 0.384213 2.750948
C 0.691096 4.061580
C 1.662955 4.329402
C 2.340900 3.291561
C 2.046644 1.972470
C 1.063316 1.713044
S 0.614841 0.116349
C 1.790200 -1.089823
C 2.117071 -1.331851
C 3.061735 -2.306983
C 3.668933 -3.015072
C 3.322707 -2.772779
C 2.361149 -1.817001
S -1.125498 -0.486418
C -2.485762 0.574988
C -1.660271 -2.060931
H -0.343566 2.530055
H 0.190361 4.877432
H 1.909460 5.361458
H 3.111331 3.519099
H 2.595531 1.166814
H 1.637389 -0.785229
H 3.327918 -2.522545
H 4.413474 -3.773739
H 3.795341 -3.332875
H 2.078478 -1.624991
H -2.443179 0.634247
H -2.341995 1.561468
H -0.973170 -2.836072
H -1.608051 -1.964026
C -3.113728 -2.309478
C -3.829459 -0.070361
H -3.847805 -0.196642
H -3.425920 -3.263789
H -3.182620 -2.403828
@] -3.959448 -1.317430
C -4,965913 0.817654
H -4.912664 1.804539
H -5.915191 0.350935
H -4,953747 0.934025
+_Ph
Ph ?
NS+
Me
CYCLICS_SPh2_AX
B3LYP/6-31G*Geometry
C 1.762821 -2.224886
C 2.841159 -3.090938
C 3.942752 -2.729236
C 3.977305 -1.492055
C 2.910594 -0.610033
C 1.801786 -0.981806
S 0.406150 0.030012
C 0.718993 1.730328
C 1.149173 2.213683

-0.314539
-0.204348
1.199372

0.946400
0.626277
-0.340140
-0.989369
-0.695026
0.273635
0.822818
0.307162
-1.035615
-1.310764
-0.267920
1.058407
1.362450
-0.598155
-0.004392
0.158677
1.727283
1.141406
-0.580584
-1.721777
-1.175208
-1.847238
-2.342827
-0.498284
1.861355
2.396557
1.092502
-0.461036
-0.199606
1.251260
-0.283059
-0.426677
-1.524383
0.157963
-1.379560
0.207933
0.025321
-0.446702
-0.256792
1.115392

-0.984889
-0.865706
-0.078130
0.586920
0.488361
-0.301886
-0.619434
-0.251445
0.999621
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1.377044
1.183651
0.739609
0.482668
-1.067981
-1.533404
-2.629272
0.922320
2.834274
4.786892
4.846919
2.957006
1.281277
1.701315
1.369162
0.584884
0.133473
-0.596500
-2.045937
-2.351394
-3.233135
-3.380434
-2.451092
-2.790489
-1.901748
-2.781537
-3.601086
-4.739399
-5.255167
-5.355386
-4.631969
06/6-31G*Geometry
2.260297
3.524962
4.488107
4.199826
2.940937
1.977437
0.363092
0.234526
0.507742
0.374739
-0.015172
-0.299787
-0.195671
-0.806115
-1.001914
-2.497120
1.513133
3.769744
5.483617
4.970619
2.728615
0.800093
0.572402
-0.108974
-0.610450
-0.421917
0.012876
-1.455933
-2.412700
-3.061128
-3.147045
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3.578382
4.442614
3.952433
2.591873
-0.454058
-2.214272
0.409895
-2.484035
-4.037745
-3.406932
-1.216482
0.353840
1.552988
3.974479
5.505577
4.626391
2.207044
-2.778869
-2.486989
1.454517
0.358866
-0.233027
-2.421631
-3.461698
-2.253679
-0.116677
-1.614115
0.434096
-0.026806
0.296587
1.504764

-1.815226
-2.361000
-1.696258
-0.477597
0.085062
-0.594608
0.003745
1.729841
2.307802
3.681651
4.454961
3.863255
2.485213
-0.753904
-2.529790
-0.137317
-2.302961
-3.293661
-2.124289
0.037726
1.047556
1.704880
4.156625
5.532798
4.471875
2.010879
-2.940697
-2.948515
0.956500
-0.395106
-0.769950

1.135447
0.045696
-1.185297
-1.343643
1.240620
0.968223
0.756332
-1.622976
-1.395979
0.008078
1.174901
0.978694
1.850177
2.092603
0.166449
-2.021760
-2.297466
0.917683
1.899727
0.585110
1.672067
-0.425824
-0.244449
-0.231082
-1.184169
-1.343933
-0.177513
-0.601179
-1.447673
0.292512
-0.800754

-0.937579
-0.801068
-0.039735
0.584621
0.472456
-0.289252
-0.601481
-0.263732
0.984969
1.109089
0.010659
-1.216707
-1.364461
1.235393
0.826333
0.868103
-1.564279
-1.302993
0.057377
1.152186
0.929911
1.844464
2.067141
0.122463
-2.062248
-2.318764
0.737508
1.737024
0.814553
1.778894
-0.362222

C -1.884571 -2.766874
H -2.043308 -3.848017
H -1.381548 -2.426371
H -2.591319 -0.465772
O -3.138767 -2.173443
C -4.585492 -0.316808
H -5.049853 -0.768371
H -5.147732 -0.642078
H -4.658543 0.772946
S
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CYCLICS_OTf_EQ
B3LYP/6-31G*Geometry
C -1.961389 1.012328
S -1.015564 -0.517740
C -1.852688 -1.621252
O 0.408100 -0.222470
S 1.865602 -0.318487
O 2.179856 -1.722462
o] 1.634192 0.588236
C 2.969991 0.490958
F 2.902468 -0.245792
F 4.187614 0.504545
F 2.520605 1.712096
H -1.609568 1.739018
H -1.720865 1.344661
H -1.445956 -2.623189
H -1.609179 -1.263566
O -3.873526 -0.247571
C -3.478627 0.711154
H -3.684587 0.323660
C -3.372732 -1.545475
H -3.862754 -2.208396
H -3.612999 -1.903884
C -4.282476 1.983778
H -4.029784 2.749553
H -5.347060 1.752385
H -4.095499 2.376942
MO06/6-31G*Geometry
C -2.006377 1.059038
S -0.816241 -0.055385
C -1.636399 -1.620367
o] 0.370276 0.051083
S 1.862742 -0.723480
o] 2.371887 -1.091598
o] 1.582523 -1.619933
C 2.775034 0.773251
F 2.908588 1.630839
F 3.928636 0.355379
F 2.046411 1.277708
H -1.669843 2.080936
H -1.966442 0.853292
H -1.055905 -2.416386
H -1.609870 -1.723308
o] -3.798339 -0.542923
C -3.412012 0.772229
H -3.404204 0.900104
C -3.075126 -1.532305
H -3.560081 -2.493768

-0.391909
-0.484650
-1.315802
-1.271973
-0.250807
-0.456344
-1.338699

0.426943
-0.544517

-0.169907
-0.475694
0.708894
0.311471
-0.712849
-0.860210
-1.819758
0.619906
1.710239
0.117572
0.833225
-0.907190
0.844332
0.546513
1.713045
0.661570
-0.309508
-1.319921
0.439574
1.157578
-0.572619
-0.072114
-0.811415
-0.160308
0.931693

0.355175
-0.436473
-0.035251

0.712835

0.366478

1.650695
-0.728230
-0.283405

0.691068
-0.726147
-1.259631

0.147199

1.433652
-0.515600

1.057472

0.115777
-0.205942
-1.305364
-0.553711
-0.353043
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H -3.093213 -1.375101
C -4.405086 1.720570
H -4.163987 2.763211
H -5.406317 1.500053
H -4.417844 1.589938
Cl)Tf
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CYCLICS_OTf_AX
B3LYP/6-31G*Geometry

C 1.370646 -0.216155
S 0.991434 -1.322235
C 2.453583 -1.013949
@] -0.109142 -0.429911
S -1.811779 -0.811423
@) -2.303223 -1.474407
@) -1.861355 -1.357436
C -2.346712 1.016018
F -2.061143 1.538925
F -3.640550 1.028786
F -1.675813 1.625710
H 0.444147 -0.150469
H 2.195992 -1.453128
H 3.245043 -1.612496
H 2.114795 -0.775391
@] 3.080064 0.988523
C 1.916399 1.139209
H 2.203234 1.707981
H 1.138326 1.702316
C 2.850259 0.473097
H 2.039438 1.034863
C 4.140250 0.621968
H 4.411236 1.680045
H 4.958636 0.076371
H 4.014900 0.252359
MO06/6-31G*Geometry

C 1.263236 0.045628
S 0.954001 -1.265265
C 2.433140 -1.089326
@) -0.108452 -0.521688
S -1.780010 -0.822076
@) -2.292714 -1.515165
@) -1.845556 -1.283914
C -2.260335 0.984015
F -1.885365 1.458126
F -3.554734 1.034990
F -1.642333 1.605833
H 0.317161 0.170424
H 2.223024 -1.682242
H 3.223803 -1.590228
H 2.001909 -0.393994
@) 2.980757 1.072334
C 1.791334 1.314762
H 2.014999 2.036994
H 1.024888 1.760701
C 2.808654 0.363705
H 2.007435 0.831160
C 4.117692 0.399136
H 4.385810 1.439126

-1.646949
0.423677
0.189997
0.040855
1512217

1.827909
0.417631
-0.648471
-0.455609
-0.170227
-1.352808
1.174876
-0.161181
-1.335621
0.077691
0.808385
2.406466
-1.616755
-0.180084
2.408484
0.579368
1.364553
2.253624
0.831609
-0.727444
-1.212415
-1.523935
-1.568318
-1.043947
-2.546412

1.803328
0.585132
-0.458857
-0.439526
-0.143760
-1.285465
1.220790
-0.226649
-1.385486
-0.076001
0.756643
2.345334
-1.357948
0.121210
2.489605
0.455318
1.151513
1.944816
0.497116
-0.753216
-1.352109
-1.505827
-1.716792

H 4.919103 -0.044920
H 4.045285 -0.140177
S
00
0
Me

CYCLICS_O_EQ
B3LYP/6-31G*Geometry

C -0.990371 1.313361
S -1.395032 -0.329163
C 0.178918 -1.107518
H -1.793637 1.994857
H 0.176091 -2.125380
H 0.129201 -1.160091
H -1.013156 1.191391
@] 1.440696 0.982971
C 0.372923 1.812001
H 0.571848 2.802304
H 0.375530 1.908202
C 1.415887 -0.325134
H 1.390276 -0.235498
C 2.710002 -1.014110
H 3.570052 -0.425124
H 2.757352 -1.108036
H 2.776875 -2.013812
O -2.533705 -0.937197
MO06/6-31G*Geometry
C -0.977651 1.294853
S -1.384257 -0.325941
C 0.174991 -1.090523
H -1.789004 1.980784
H 0.176752 -2.119889
H 0.119351 -1.120913
H -0.987666 1.147482
O 1.433131 0.978930
C 0.369584 1.795189
H 0.565720 2.795238
H 0.364016 1.880133
C 1.402056 -0.318409
H 1.367820 -0.226521
C 2.679326 -1.012459
H 3.549276 -0.428381
H 2.714425 -1.110575
H 2.743393 -2.013234
O -2.503857 -0.926554
O-
&
N
0=
Me

CYCLICS_O_AX
B3LYP/6-31G*Geometry

C 1.197008 1.183118
S 1.424454 -0.640879
C -0.359232 -1.038754
o 1.660843 -0.857925
H 2.162747 1.634465
H -0.451037 -2.114219
H -0.562307 -0.833917

-0.903227
-2.457053

0.324241
-0.415380
0.161353
0.025495
-0.242041
1.254911
1.412560
0.265524
-0.159244
0.261939
-1.258116
-0.302303
-1.402632
0.115111
-0.217698
1.205044
-0.326342
0.371728

0.330726
-0.421038
0.164660
0.058810
-0.215814
1.262986
1.419469
0.261375
-0.157937
0.246896
-1.261929
-0.301528
-1.407029
0.112667
-0.207226
1.205043
-0.330352
0.372904

-0.560646
-0.321313
-0.641711

1.161545
-0.311800
-0.459559
-1.699590

40



OCOMWOZIIIITOIOIITOOT

0.977435
-1.181217
0.085952
-0.010536
0.339819
-1.291063
-0.992641
-2.753729
-3.386168
-3.061964
-2.917233
06/6-31G*Geometry
1.184943
1.413566
-0.358852
1.626770

1.356921
1.162586
1.710552
2.794565
1.494985
-0.237990
-0.435075
-0.612736
-0.015701
-0.417540
-1.672833

1.162294
-0.645781
-1.028441
-0.833785

-1.619975
0.008052
0.341979
0.223295
1.390151
0.272180
1.313130
0.069531
0.733856

-0.963530
0.290257

-0.573586
-0.314917
-0.634005

1.161423

ITIITITOIOIITIOOIIITT

2.156233
-0.464659
-0.567527

0.944393
-1.165828

0.096614

0.010608

0.362005
-1.277191
-0.978130
-2.726205
-3.369113
-3.018367
-2.895892

1.619164
-2.106547
-0.812871

1.323818

1.157879

1.691964

2.780317

1.468342
-0.230418
-0.432345
-0.600994
-0.003663
-0.399580
-1.663319

-0.348927
-0.459183
-1.692295
-1.633032
0.014866
0.335761
0.229747
1.383563
0.276942
1.322135
0.062918
0.719106
-0.976149
0.275212

HAl
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Parameter Value
1 Solvent CDCI3
2 NAME Sam64644 [e)
3 INSTRUM avance500
4 Temperature 300.0 S
5 Pulse Sequence 2930
6 Number of Scans 32
7 Nucleus 1H OH
8 Spectrometer Frequency 500.23001099
9 Spectral Width 7002.801
J L L ) L_NA,MJ
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
8.0 7.5 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 0.5 0.0
f1 (ppm)
1 Solvent ‘ CDCI3 0 Ny L N2 \/
2 NAME samJ4498
3 INSTRUM dpx300 S
4 Temperature 300.0
5 Pulse Sequence zgpg30
6 Number of Scans 2400 OH
7 Nucleus 13C
8 Spectrometer Frequency 75.47564697 Il
9 Spectral Width 18832.393
|
PP AR S ol T, oy \ ”‘vm':“'.‘ o ! —— '.VJ e vnmvlvv N 'LwA‘ k " ”A“ " " 'J e
T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 1f110( 1(30 90 80 70 60 50 40 30 20 10
ppm

S43
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Parameter Value
1 Solvent CDCI3
2 NAME Sam65144 S
3 INSTRUM avance500 Y/
4 Temperature 300.0 raC_32
5 Pulse Sequence 2930
6 Number of Scans 32
7 Nucleus 1H
8 Spectrometer Frequency 500.23004150
9 Spectral Width 7002.801

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T

80 7.5 70 65 6.0 5.5 50 45 4.0
f1 (ppm)

Parameter Value 8 333 M Yx R ] E

N 0 0 i A9 © A
5 884 g Re g g 8

1 Solvent CDCI3 ‘ N/ / | 2 | ‘ ‘

2 NAME samJ4881 S

3 INSTRUM dpx300 r/

4 Temperature 300.0 rac_32

5 Pulse Sequence zgpg30

6 Number of Scans 160

7 Nucleus 13C

8 Spectrometer Frequency 75.47564697

9 Spectral Width 18832.393

T T T T T T T T T T T T T T T T T T T T T

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0

f1 (ppm) S44
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Parameter Value
1 Solvent CD30D
2 NAME Sam65579 -
3 INSTRUM avance500 (|)+
4 Temperature 300.0
5 Pulse Sequence 2930 NS raC'Sga
6 Number of Scans 32 o
7 Nucleus 1H
8 Spectrometer Frequency 500.23275757
9 Spectral Width 7002.801

NL.NA._/\
T T T T T T T T T T T T T T T T T T T T T T 1
8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 2.0 1.5 1.0 0.5 0.0 -0.f
f1 (ppm)

Parameter Va@e E i § Q ;
1 Solvent CD30B Sas R &
2 NAME saml5314 N -
3 INSTRUM dpx300 (l)
4 Temperature 300.0 NS+
5 Pulse Sequence zgpg30
6 Number of Scans 2400 o
7 Nucleus 13C
8 Spectrometer Frequency 75.47564697
9 Spectral Width 18832.393

I
L
T T T T T T T T T T T T T T T
160 150 140 130 120 110 100 90 80 70 60 50 40 30 20
f1 (ppm) S45
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