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General. Dichloromethane was purchased from commercial source as “anhydrous”.
Tetrahydrofuran (THF) was dried over sodium benzophenone ketyl. Most of the reactions
were carried out using standard syringe-septum techniques under nitrogen atmosphere.
'H and °C spectra were recorded oﬂ either 300 or 400 MHz spectrometer. The 'H NMR
spectra were referenced to residual CHCIl3 (8 7.27 ppm), CH,Cl, (8 5.32 ppm), DMSO (8
2.5 ppm); 3C NMR spectra were referenced to CDCl3 (8 77.0 ppm), CD,Cl, (5 54.0

ppm), DMSO-d6 (& 39.5 ppm). Column chromatography was carried out using 230-400



mesh silica gel. Melting points are uncorrected. 4-Methyl-benzenesulfinyl chloride and (-
)-(S)-4-methyl-benzenesulfinic acid (/R, 2S, 4R)-menthyl ester were prepared from 4-
methyl-benzenesulfinic acid according to the procedures reported in literature.' frans-1-
Chloro-2-p-tolylsulfonyl-cyclohexane (4b) was synthesized according to the literature
procedure.’

trans-1-Chloro-2-p-tolylsulfenyl-cyclopentane (8). A colorless oil was obtained
(218mg; 95%); 'H NMR & (CDCls): 1.8-2.0 (m, 4H), 2.35 (s, 3H), 2.40 (m, 2H), 3.76 (m,
1H), 4.23 (m, 1H), 7.13 (d, >/=8.0 Hz, 2H), 7.31 (d, >/=8.0 Hz, 2H). *C NMR § (CDCl,):
21.3, 22.4, 30.7, 34.6, 55.6, 65.9, 130.1, 131.5, 137.3. EI MS, m/e (relative intensity):
67(44), 91(51), 124(100), 226(M"). HRMS calcd. For C;,H;sSCl (M") 226.0583, found
226.0576.

trans-1-Chloro-2-p-tolylsulfenyl-cyclohexane (4). A colorless oil was obtained
(205mg; 85%); 'H NMR & (CDCls): 1.3-2.2 (m, 8H), 2.38 (s, 3H), 3.23 (m, 1H), 3.98 (m,
1H), 7.12 (d, *J=6 Hz, 2H), 7.37 (d, °J=6 Hz, 2H); *C NMR & (CDCL): 22.5, 23.2, 23.7,
30.2, 33.6, 53.5, 62.3, 130.0, 130.1, 133.8, 138.0.°

endo-3-Chloro-exo-2-norbornyl-p-tolylthioether (9). A colorless oil was obtained
(328mg; 94%); '"H NMR (CD,Cly) & 1.24-1.31 (m, 1H), 1.37-1.43 (m, 1H), 1.56-1.64 (m,
1H), 1.88-1.95 (m, 1H), 2.18-2.22 (m, 1H), 2.32 (s, 3H), 2.38-2.42 (m, 1H), 2.95 (dd,
7J=3.0 Hz, 3J=4.0 Hz, 1H), 3.95 (dt, >J=1.5 Hz, °J=4.0 Hz, 1H), 1.32-1.37 (m, 1H), 1.52-
1.57 (m, 1H), 7.10 (d, °J=4.2 Hz, 2H), 7.31 (d, °J=4.2 Hz, 2H); ‘5c NMR (CD,Cl,)
821.3, 22.0,29.08, 36.0, 43.9, 44.5, 59.9, 67.5, 129.7, 129.9,
131.8, 137.2;* EI MS, m/e (relative intensity): 77(33), 93(63), 124(100), 252(M*). HRMS

caled. For C14H;,SCl (M) 252.07395, found 252.0734.



2-Chloro-1-p-tolylsulfenyl-hexane (10a) and 1-chloro-2-p-tolylsulfenyl-hexane
(10b). A mixture of 2-chloro-1-p-tolylsulfenyl-hexane (10a) and 1-chloro-2-p-
tolylsulfenyl-hexane (10b) was obtained (72:27 ratio) as a colorless oil (172mg; 86%
yield). The isomers were assigned according to the value of chemical shift of the proton
attached to the secondary carbon center (downfield for the chloro- substituted 10a and
upfield for the sulfur- substituted 10b). 'H NMR 8 (CD,Cl,): 10a: 0.95-2.2 (m, 9H), 2.39
(s, 3H), 3.21 (dd, *J=8 Hz, “J=14 Hz, 1H), 3.36 (dd, °J=5.6 Hz, 2/=14 Hz, 1H), 4.02 (m,
1H), 7.19-7.37 (m, 4H); 10b: 0.95-2.2 (m, 9H), 2.41 (s, 3H), 3.23 (m, 1H), 3.56 (dd,
°J=8.8 Hz, J=*10.8 Hz, 1H), 3.75 (dd, >J=4 Hz, 2J=10.8 Hz, 1H), 7.22-7.42 (m, 4H); 3C
NMR 6 (CD,Cly): 10a: 14.3,21.3, 22.7, 28.8, 38.8, 43.4, 62.3, 130.4, 131.4, 133.8; 10b:
14.3, 21.4, 23.0, 29.3, 31.5, 48.2, 51.4, 130.4, 131.4, 133.8; 10a, 10b: EI MS, m/e
(relative intensity): 83(29), 91(46), 124(95), 137(100), 207(20), 242 (M"). HRMS calcd.
For C3H;9SCI (M") 242.0896, found 242.0891. |

1-Bromo-2-chloro-3-p-tolylsulfenyl-propene (11b) and 1-bromo-2-p-
tolylsulfenyl-3-chloro-propene (11a). A mixture of 1-brom0-2-chloro-3-p-tolylsulfenyl-
propene (11b) and 1-bromo-2-p-tolylsulfenyl-3-chloro-propene (11a) was obtained in
86:14 ratio as a colorless oil (157mg; 56% yield); '"H NMR & (CD,Cl,): 11a: 2.35 (s, 3H),
3.47 (m, 1H), 3.73 (dd, °J=6 Hz, 2H), 3.87 (dd, °J=5.2 Hz, 3J=10 Hz, 2H), 7.10-7.42 (m,
4H); 11b: 2.33 (s, 3H), 3.96 (dd, °J=5.2 Hz, J=11.6 Hz, 2H), 3.08 (dd, >J=4.4 Hz, *J=12
Hz, 2H), 4.22 (m, 1H), 7.14-7.34 (m, 4H); °C NMR & (CD,Cl,): 11a: 21.4, 33.7, 44.9,
45.9, 52.3, 128.9, 130.7, 134.4, 139.6; 11b: 21.3, 30.0, 40.7, 48.2, 51.1, 130.6, 131.9,

134.4, 138.3; 11a, 11b: EI MS, m/e (relative intensity): 77(22), 91(27), 123(100),



137(59), 185(18), 199(57), 245(9), 280 (M"). HRMS calcd. For C;oH;;SCIBr (M")
277.9532, found 277.9533.

2-p-Tolylsulfenyl-cyclohaxanone (12). A colorless oil was obtained (149mg; 67%);
IR v (film, NaCl): 1677 (C=0); 'H NMR & (CD,Cl,): 1.60-1.68 (m, 1H), 1.76-1.84 (m,
/lH), 1.86-1.96 (m, 2H), 2.00-2.80 (m, 1H), 2.12-2.19 (m, 1H), 2.20-2.70 (m, 1H), 2.28
(s, 3H), 2.85-2.93 (m, 1H), 3.72 (t, >J=5.2 Hz, 1H), 7.28 (d, °J=8.4 Hz, 2H), 7.67 (d,
’J=8.4 Hz, 2H); *C NMR & (CD,CL): 21.3, 22.7, 27.5, 34.0, 39.1, 57.2, 130.1, 132.9,
136.0 138.1, 207.9;> EI MS, m/e (relative intensity): 91(43), 124(100), 220(M"). HRMS
caled. For C;3H;60S (M+) 220.0922, found 220.0927.

1-Phenyl-2-p-tolylsulfenyl-ethanol (13). A colorless oil was obtained (164mg;
67%); '"H NMR & (CDCLy): 2.33 (s, 3H), 2.60 (br s, 1H, OH), 3.01 (dd, °/=9.6 Hz, *J=14
Hz, 1H), 3.29 (dd, *J=3.2 Hz, °/=13.6 Hz, 1H), 4.70 (dd, *J=3.2 Hz, ’/=9.2 Hz, 1H),
7.10-7.34 (m, 9H); *C NMR & (CDCl;): 21.3, 45.1, 717, 126.1, 128.1, 128.7, 130.2,
131.1, 131.3, 137.3, 142.4;® EI MS, m/e (relative intensity): 79(31), 91(29), 107(33),
123(12), 138(100), 244 (M"). HRMS calcd. For C;sH;s0S (M") 244.0922, found
244.0929.

2-Phenyl-1-p-tolyl-sulfenyl-propan-2-ol (14). A colorless oil was obtained (184mg;
71%); IR v (film, NaCl): 3448 (OH); 'H NMR & (CDCls): 1.60 (s, 3H), 2.30 (s, 3H), 2.89
(s, 1H, OH), 3.31 (d, “/=13.6 Hz, 1H), 3.50 (d, °J=13.6 Hz, 1H), 7.04-7.45 (m, 9H); 1*C
.NMR & (CDCl3): 21.2, 29.6, 50.5, 74.2, 125.0, 127.3, 128.5, 130.0, 130.9, 133.0, 136.9,
143.5; EI MS, m/e (relative intensity): 77(17), 91(27), 105(9), 121(46), 138(100),

224(10), 258(M"). HRMS caled. For C16H;50S (M*) 258.1078, found 258.1081.



4-Methyl-benzenesulfinic acid

180ml (1.8mol) of 10M NaOH was added dropwise to the stirring solution of
126g (1mol) of Na,SO; in 500ml of water while reaction temperaturé was maintained
below 70 °C. At the same time, 153 g (0.8mol) of freshly recrystallized tosyl chloride was
added to the reaction mixture portionwise. The reaction mixture was stirred for 3 hours at
70 °C, and subsequently filtered hot and placed in the fridge for 14 hours. The
precipitated sodium salt of 4-methyl-benzenesulfinic acid was filtered off, dissolved in
1.21 of water, and hydrolyzed with 200m! of concentrated hydrochloric écid. The
hydrolyzed mixture was stored in the fridge for 2 hours. Precipitated 4-methyl-
benzenesulfinic acid was filtered off, washed with ice-cold water (3x50ml), recrystallized
from water (1.51), and dried in decicator over CaCl, and P,Os. 4-Methyl-benzensulfinic
acid, 100g (80% yield) was obtained as long white needles. '"H NMR & (CDCl3): 2.42 (s,
3H), 7.31 (d, J=8.1Hz, 2H), 7.59 (d, J=8.1Hz, 2H), 9.79 (s, 1H); m.p. 84 °C.

4-Methyl-benzenesulfinyl chloride

| 5g (32mmol) of 4-methyl-benzensulfinic acid was added portionwise to a solution
of thionyl chloride (2.8ml; 38mmol) in 50ml of ether, while maintaining temperature of
the reaction mixture below 30 °C. The reaction mixture was stirred for 3 hours at room
temperature, and then excess of thionyl chloride was removed by rotavapor. The obtained
residue was dissolved in ~50ml of hexanes and concentrated on rotavapor. This
procedure was repeated 3 times to remove traces of thionyl chloride. 4-Methyl-
benzensulfinic chloride obtained was used without further purification in the next step
(synthesis of amides). 'H NMR & (CD,Cl,): 2.47 (s, 3H), 7.34 (d, J=8.4Hz, 2H), 7.78 (d,

J=8.4Hz, 2H); >C NMR & (CD,CLy): 22.1, 124.3, 130.7, 145.9, 146.5.



1-(Toluene-4-sulfinyl)-piperidine (5).

4-Methyl-benzensulfinyl chloride (made from S5g; 0.032mol of 4-methyl-
benznesulfinic acid) was added dropwise to dry piperidine (4.7ml; 0.08mol) in dry ether
(50ml) while stirring at 0-4 °C. The reaction mixture was allowed to warm up to room
temperature and was stirred for another 2-3 hours. The reaction mixture was
concentrated, chromatographed on silica gel (eluent: hexane/EtOAc=6/4 with 5vol% of
Et:N, Rr~0.4). After removal of solvent, 5g of 1-(toluene-4-sulfinyl)-piperidine was
obtained as a beige powder (overall yield - 71%). '"H NMR § (CDCl3): 1.57 (m, 4H), 1.79
(m, 2H), 2.37 (s, 3H), 3.13 (m, 4H), 7.21 (d, J=10.4Hz, 2H), 7.76 (d, J=10.4Hz, 2H); ¢
NMR & (CDCl): 21.6, 22.5,22.7, 45.0, 126.0, 129.2, 140.7, 141.9; m.p. 59-61 °C.

4-Methyl-benzenesulfinic acid amide (racemate) (6).

An ether solution of 4-methyl-benzensulfinyl chloride (made from 3 g; 19.2mmol
of 4-methyl-benznesulfinic acid) was added dropwise at -78 °C to the ether (25ml)
solution of condensed ammonia, prepared from 10g of ammonia chloride and 7.7g of
NaOH. The reaction mixture was allowed to warm up to room temperature and was
stirred overnight. The reaction was filtered through a short plug of celite, concentrated
and chromatographed on silica gel (eluent: EtOAc with 5vol% of Et;N, R¢~0.5). After
removal of solvent, 2.4g of 4-methyl-benzenesulfinic acid amide was obtained as pale
pink solid (overall yield - 80%). '"H NMR & (CD,Cl,): 2.36 (s, 3H), 4.45 (s, 2H), 7.25 (d,
J=8.4Hz, 2H), 7.53 (d, J=8.4Hz, 2H); °C NMR & (CD,Cl,): 21.5, 125.5, 129.8, 141.7,
143.7; m.p. 236 °C (dec.).

(-)-(S)-4-Methyl-benzenesulfinic acid (/R, 2S, 4R)-menthyl ester



An etheral (5Sml) solution of 3.3ml (0.041mol) pyridine was added to the stirring
solution of 4-methyl-benzenesulfinyl chloride (made from 4.26g; 0.027mol of 4-methyl-
benzenesulfinic acid) and 4.26g (0.027mol) of (-)-menthol in ether (25ml). The reaction
was stirred for 15 hours at room temperature. The PyxHCI salt was filtered, the filtrate
was washed with water (2x100ml), 10% HCIl, NaHCOs, brine and dried over MgSO,.
After concentration, a mixture of two diastereomers was obtained. Crystals of (-)-(S)-
ester were filtred off, washed with small amount of cold pentane and recrystallized from
hexane. 2.74g (34%yield; 99%ee) of (-)-(S)-4-Methyl-benzenesulfinic acid (/R, 2S, 4R)-
menthyl ester was obtained as a colorless needles. (+)-(R)-ester was obtained in 46%
yield (3.68g; 37%see) as a yellow oil. '"H NMR & (CDCl;): 0.72 (d, J=6.9Hz, 3H), 0.87 (d,
J=6.9Hz, 3H), 0.97 (d, J=6.6Hz, 3H), 1.04 (dd, J=2.7Hz, J=12v.9Hz, 1H), 1.35 (t,
J=12Hz, 1H), 1.48 (m, 1H), 1.69 (d, J/=10.2Hz, 2H), 2.14 (m, 1H), 2.28 (d, J=11.7Hz,
1H), 2.42 (s, 3H), 4.12 (dt, /=4.5Hz, J=10.8Hz, 1H), 7.32 (d, J=7.8Hz, 2H), 7.60 (d,
J=7.8Hz, 2H); °C NMR & (CDCL): 15.6, 21.0, 21.7, 22.2, 23.3, 25.4, 31.9, 34.2, 43.1,
48.0, 80.3, 125.2, 129.8, 142.6, 143.4; m.p. 100.5-102 °C (hexane); HPLC (AD Column;
1ml/min; hexane/i-PrOH=9/1): (-)-(S)-ester — 5.03 min; (+)-(R)-ester — 5.89 min.

4-Methylbenzenesulfinyl phthalimide (7).

4-Methyl-benzensulfinyl chloride (made from 3g; 0.0192mol of 4-methyl-
benznesulfinic acid) was added to a suspension of potassium phthalamide (3.56g;
0.0192mol) in 20ml of dry DMF and stirred overnight. White precipitate formed during
the reaction was filtered off, washed with water, and then with a small amount of ether.
After drying, 4.4g of 4-Methylbenzenesulfinyl phthalamide was obtained as a white

powder (overall yield - 80%). 'H NMR & (DMSO-d): 2.36 (s, 3H), 7.36 (d, J=10.8Hz,



2H), 7.54 (d, J=10.8Hz, 2H), 7.81 (s, 4H); '*C NMR § (DMSO-d): 21.0, 123.1, 124.6,
129.6, 132.7, 134.5, 141.5, 145.9, 169.4; m.p. 139 °C (dec.).
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STANDARD 1H OBSERVE

Data Collected on:
pochacco-inova500

Archive directory:
/home/lkrasnov/vimrsys/data

Sample directory:

File: Yt_1

Pulse Seq t s2pul

Solvent: CDC1l3
Temp. 25.0 M_ /7 298.1 K

Pulse 69.1 degrees

Acqg. time 2.276 sec

width 4492.4 Hz

16 repetitions

OBSERVE H1, 300.0510846 MH:z
DATA PROCESSING

Line broadpning 0.2 Hz

FT size 63536

Total time [0 min




13C OBSERVE

Data Collected on:
pochacco~inova500 . o)
m Archive directory:

/home/lkrasnov/vnmrsys/data : S
w2 Sample directory: . /@/
File: Yt_1lc H

Pulse Sequence: s2pul

Solvent: CDC13
Temp. 25.0 C / 298.1 X

Pulse 48.6 degrees

Acg. time 1.000 sec
width 18797.0 Hx

544 repetitions
OBSERVE C13, 75.4478962
DECOUPLE H1, 300.0525807 ﬁ
Power 40 aB
continuously on
WALTZ~-16 modulated
DATA PROCESSING

Line broadening 1.0 Hz
FT size 131072

Total time 354 min

1
i . . 4 N AN i i s P d ! i At L i o} ; o 3

__.__.__4_._._—____d‘—__.___—__ﬁ.____-d—d_-__“.____—_—«A____“__._—q___—_.d_____A

150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm




S 11

STANDARD 1H OBSERVE

Data Collected on:
pochacco-inova500

Axrchive directory:
/home/lkrasnov/vnmrsys/data

Sample directory:

rile: tolSOOH

Pulse Sequence: s2pul

Solvent: CDC13
Temp. 25.0 C / 298.1 K

Pulse 69.1 degrees

Acqg. time 2.276 sec

width 4492.4 Hz

16 repetitions
OBSERVE "1, 300.0510853 z
DATA PROCESSING

Line broadening 0.2 Hz

FT size/ 65536 -
Total time 0 min

L
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8tandard carbon barameters

Data Collected ons
pPochacco-inova500

Archive directory;
\ro!l\Hrﬂnnbo<\4ﬂsnnku\nnnn

Sample directory:

File: TolS0ORc

Pulse Sequence: s2pul

Solvent: CDC13
Temp. 25.0 ¢ / 298.1 x

Pulse 54.8 degrees

Acq. time 1.000 sec

width 25000.0 Hz

112 xepetitions
OBSERVE cC13, 100.3558477 Muz
DECOUPLE R1, 399.1107475 MHz
Power 41 aB

continuously on

WALTZ-16 modulated
DATA PROCESS ING

Line broadening 0.7 nmx
FT size 65536
Total time 41 min
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OH
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STANDARD 1H OBSERVE

Data Collected on:
pochacco-inova500

Archive directory:
/home/lkrasnov/vnmrsys/data

Sample directory:

Frile: TolS8OCl

Pulse Sequence: sipul

Solvent: pd2cl2
Temp. 25.0 C / 298.1 K

Pulse 79.0 degrees

Acq. time 2.276 sec

width 4492.4 Rz

16 repetitions
OBSERVE H1, 300.0516613 MHz
DATA PROCESSING

Line broadening 0.2 Hz
FT nwwm\ 5536
Total time 0 min
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13C OBSERVE

Data Collected onmt
pochacco-inova500

Archive directory:
/home/lkrasnov/vnmrsys/data

Sample directory:

File: TolSOClc

Pulse Sequence: sipul

Solvent: cd2cl2
Temp. 25.0 C / 298.1 K

Pulse 48.6 degrees

Acg. time 1.000 sec

width 18797.0 Hz

272 repetitions
OBSERVE C13, 75.4480040 MHz
DECOUPLE H1, 300.0531568 MHz
Power 40 4B

continuously on

WALTZ-16 modulated

DATA PROCRERSSING

Line broadening 1.0 Hz
FT sizxe 131072
Total time 54 min
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STANDARD 1H OBSERVE

Data Collected on:
pochacco-inova500

Archive directory:
/home/lkrasnov/vomrsys/data

Sample directory:

S 15

File: TolSOOMentl

Pulse Sequence: s2pul

Solvent: CDC13
Temp. 25.0 C / 298.1 X

Pulse 69.1 degrees

o

\@\ m/O_Sma_

4 3 2 1 ppm
_II-L {—_- T ! L L T __—_ i T _,_FA—_II_
3.00 1.22 1.22 1.33 3.813.50

.10 1.28 2,51 1.25 1.214.43



13C OBSERVE

Data Collected on:
pochacco-inova500

Archive directory:
/home/lkrasnov/vomrsys/data

Sample directory: \@\
File: TolSOOMentlc

Pulse Sequence: s2pul

(@]

Ne)
—
w2

wn

“OMentl

Solvent: CDCl3
Temp. 25.0 C / 298.1 K

Pulse 48.6 degrees

Acqg. time 1.000 sec

width 18797.0 Ez

2784 repetitions

OBSERVE Cl3, 75.4478893 MHz
DECOUPLE H1l, 300.0525807 MHz
Power 40 4B

continuously on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 1.0 Hz

T size 131072

Total time 54 min
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STANDARD 1H OBSERVE

Data Collected on:
pochacco-inova500

Archive directory:
/home/lkrasnov/vnmrsys/data

Sample directory:

File: TolSONH2cd2cl2

Pulse Sequence: s2pul

Solvent: CDCl3
Temp. 25.0 C / 298.1 K

Pulse 49.6 degrees

Acqg. time 2.730 sec

width 6000.6 Hz

16 repetitions
OBSERVE H1, 399.1278702 MHz
DATA PROCESSING

Line broadening 0.2 Hz

FT size 65536
Total time 0 min

fons
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Standard carbon parameters

Data Collected on:
pochacco-inova500

Archive directory:
/home/lkrasnov/vnmrsys/data

Sample directory:

o
File: tolSONH2c )
7

Pulse Sequence: sipul

o

Solvent: CDC1l3
Temp. 25.0 C / 298.1 K

Pulse 54.8 degrees

Acqg. time 1,000 sec

width 25000.0 Hz

864 repetitions

OBSERVE C13, 100.3705888 MHz
DECOUPLE H1, 399.1693771 MHz
Power 41 4B

continuously on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 0.7 Hz

FT size 65536

Total time 41 min

e B}
IR R
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STANDARD 1H OBSERVE

Data Collected om:
pochacco-inovaS00

Archive directory:
/home/lkrasnov/vnmrsys/data

Sample directory:

File: tolSONPip

Pulse Sequence: s2pul

Solvent: CDCl3
Temp. 25.0 C / 298.1 K

Pulse 69.1 degrees

Acqg. time 2.276 sec

width 4492.4 Hz

16 repetitions

OBSERVE Hl, 300.0510804 MMz
DATA PROCESSING

Line broadening 0.2 Hx

FT size 65536

Total time 0 min
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13C OBSERVE

Data Collected on:
pochacco-inova500

Archive directory:
/home/lkrasnov/vimxsys/data

Sample directory:

rile: tolSONPipc

Pulse Sequence: s2pul

Solvent: CDC1l3
Temp. 25.0 C / 298.1 K

Pulse 48.6 degrees
Acqg. time 1.000 sec
width 187%7.0 Rz
1392 repetitions
OBSERVE C13, 75.4478873 MHz
DECOUPLE H1, 300.0525807 MHz
Power 40 4B
continuously on
WALTZ-16 modulated
DATA PROCESSING

Line broadening 1.0 Hz
T size 131072
Total time 54 min

150 140 130 120 iio0 100 90 80 70 60 50 40 30 20



STANDARD 1H OBSERVE

Data Collected on:
pochacco-~inova500
— Archive directory:
N /home/lkrasnov/vnmrsys/data
) sample directory:

File: tolSONPht

Pulse Sequence: sipul

Solvent: DMSO
Temp. 25.0 C / 298.1 K

Pulse 69.1 degrees

Acg. time 2.276 sec

width 4492.4 Hz

16 repeatitions
OBEERVE H1, 300.0525023 MHz
DATA PROCESSING

Line broadening 0.2 Hz
FT size 65536
Total time 0 min
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13C OBSERVE

Data Collected on:
pochacco-inova500

Archive directory:
/home/lkrasnov/vnmxsys/data

Sample directory:

File: tolSONPhtc

Pulse Sequence: s2pul

Solvent: DMSO
Temp. 25.0 C / 298.1 K

Pulse 48.6 degrees

Acq. time 1.000 sec

width 18797.0 Hz

1376 repetitions
OBSERVE C13, 75.4482874 MHz
DECOUPLE H1l, 300.0540060 MH=z
Power 40 4B

continuously on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 1.0 Hz

T size 131072

Total time 54 min
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STANDARD 1H OBSERVE

Data Collected on:
pochacco-inova500

Archive directory:
/home/lkrasnov/vimrsys/data

Sample directory:

rile: cpsOTolCl

Pulse Sequence: sipul

Solvent: CDCl3
Temp. 25.0 C / 298.1 K

Pulse 49.6 degrees

Acqg. time 2.730 sec

width 6000.6 Hz

16 repetitions
OBSERVE H1l, 399.1083220 MHz
DATA PROCESSING

Line broadening 0.2 Hz

FT size 65536
Total time 0 min

——

STol

ci
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Standard carbon parameters

Data Collected on:
pochacco-inova500

Archive directory:
/home/lkrasnov/vnmrsys/data

Sample directory:

File: cpSOTolClc

Pulse Sequence: s2pul

Solvent: CDC13
Temp. 25.0 C / 298.1 K

Pulse 54.8 degrees

Acg. time 1.000 sec

width 25000.0 Hxz

288 repetitions

OBSERVE Cl13, 100.3558462 MHz
DECOUPLE H1, 399.1107475 MHxz
Power 41 4B

continuously on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 0.7 Hz

PT size 65536

Total time 41 min
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STANDARD 1H OBSERVE

Data Collected on:
pPochacco-inova500

Axchive directory:
\ro!o\Hxﬂnu=o<\<sskn¥uxalﬂu

Sample directory:

rile: 1chsoTol

Pulse Sequence: sdpul

-Solvent: CDC13

Temp. 25.0 C / 298.1 K

Pulse 49.6 degreass

Acq. time 2.730 sec

width 6000.6 Hz

16 repetitions
OBSERVE H1l, 399.1213576 MHz
DATA PROCESEING

Line broadening 0.2 Hz
FT size 65536
Total time 0 min

-
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13C OBSERVE

Data Collected ont
pochacco-inova5(Q

Axchive dirxectory
/home/lkrasnov/V

Sample directory:

File: chC1lSOTolcru

Pulse Sequence: s2p

Solvent: CDC13
Temp. 25.0 C / 294

Pulse 48.6 degrees
Acqg. time 1.000 seq
width 18797.0 Hz
416 repetitions
OBSERVE €13, 75.4
DECOUPLE H1, 300.4
Power 40 4B
continuously on
WALTZ-16 modulated
DATA PROCESSING
Line broadening 1.
FT size 131072
Total time 54 nin
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STANDARD 1H OBSERVE

Data Collected on:
mercury300-mexcury300
Archive directory:

~ \E\Hgg\guﬁl\nﬂnl . nwz \\O

N Sample directory: S
- ~
7] : Tol
rile: cyclohexaneS02TolCl . .
“Ci

Pulse Sequence: s2pul

4b

Solvent: CDC13
Temp. 25.0 C / 298.1 x

Relax. delay 1.000 sec
Pulse 45.0 degrees
Acqg. time 2.276 sec
Width 4796.2 Hx

16 repetitiocns

OBSERVE 1, 300.0510781 MHx
Eﬂv !.onnwug

Line br ening 0.2 Hx
FT| size 65536
Total time|0 min

o s L L e
1.82 0.95 3.001.09 3.29
1.88 0.96 1.09 1.11 2.12



S 28

STANDARD 1H OBSERVE

Data Collected on:
mercury300-mercury300
Axchive directory:
\voii\wxﬂllﬂo<\<UIﬂn%-\n-nl
Sample directory:

File: cyclohexanesS02TolcCl

Pulse Sequence: sipul

Solvent: CDC13
Temp. 25.0 C /7 298.1 K

Relax. delay 1.000 sec
Pulse 45.0 degrees

Acqg. time 2.276 gec

wWidth 4796.2 nx

16 repetitions
OBSERVE H1l, 300.0510781 MHAx
DATA PROCEESING

Line broadening 0.2 Hz

FT size 65536
Total time 0 min

S —4.345

4.335

4.368
/r~ —4.358
A
4.321

4.381

-




13C OBSERVE

Data Collected on:
o) mercury300-mexrcury300
™ Archive directory: .
wn \HQEQ\Hrnonﬂo<\<uiﬂn¥u\nlﬂi
Sample directory:

File: cyclchexaneS02TolClc

Pulse Sequence: sipul

Solvent: CDC1l3
Temp. 25.0 C / 298.1 K

Relax. delay 1.000 sec

Pulse 45.0 degrees

Acq. time 1.000 sec

width 18867.9 Hz

80 repetitions
OBSERVE C13, 75.4478923 MHx
DECOUPLE H1l, 300.0525807 MHz
Power 34 4B

continuously on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 1.0 Hz

T size 131072

Total time 37 min

_ﬂﬁ____—__._ﬂ_.~______ﬁ____-____‘___u—___-______ﬂ___—__—q—__—_—ﬂ—____—___‘___—_____—_________—___.____—_~<__—_____~____~_____<
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"H NMR

1.24-1.31 (m, 1H)
1.56-1.64 (m, 1H)

1.37-1.43 (m, 1H)
1.88-1.95 (m, 1H)

2.38-2.42 (m, 1H)
2.18-2.22 (m, 1H)

2.95 (dd, 3J=3.0 Hz, °/=4.0 Hz, 1H)
3.95 (dd, 3J=1.5 Hz, 3=4.0 Hz, 1H)

1.32-1.37 (m, 1H)
1.52-1.57 (m, 1H)

S 30

3¢ NMR

22.0

29.08

43.9
59.6

67.5

36.0
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Larissa Krasnova
nbstereo

hi3j3ss

Jul 28 2003

Pulse Sequence: ROESY

Solvent: CDC13 '’
Temp. 25.0 C / 298.1 X
INOVA-500 “"badzmaru"

Relax. delay 1.250 gec
Mixing 0.800 sec

Acqg. time 0.220 sec

wWidth 4651.2 Hz

2D width 4651.2 Hx

32 repetitions

2 x 256 increments

OBSERVE Hl, 499.8463100 MHz
DATA PROCESSING

Gauss apodization 0.102 sec
F1 DATA PROCESSING

Gauss apodization 0.102 sec
FT size 4096 x 4096

Total time 10 hr, 34 min
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13C OBSERVE

Data (ollected on:
pochacco-inova500

Archive dixectory:
\7020\Hkﬂhu§0¢x<§!ﬂn<u\ﬂnﬂn

Sample directory:

STol

”,
?,
‘.

: Cl 9
File: nblc

Pulse Sequence: s2pul

Solventi: CDC13
Teamp. |1259.0 ¢ 7 298.1 K

Pulse [46.6 degrees

Acqg. Yime 1.000 sec

wWidth [18797.0 Rz

672 rdpedtitions
OBSER IC13, 75.4478902 MHx
DECOUPIE | H1, 300.0525807 Muz

Power (4G 4B

conti 1sly on :

WALTZ 1§ modulated )
DATA p ESBING

Line brgadening 1.0 Hz
FT size 131072

Total Hime 54 min
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Larissa Krasnova
nbstereo

hi33ss

Jul 28 2003

Pulse Sequence: gHSQC

Solvent: CDC1l3

Temp. 25.0 C / 298.1 K
User: 1-14-87
INOVA-500 “"badzmaru"

Relax. delay 1.500 sec

Acqg. time 0.220 sec

width 4651.2 Rz

2D width 21367.5 Hz

4 repetitions

2 x 256 increments

OBSERVE H1, 499.8463100 MHz
DECOUPLE Cl13, 125:6958677 MHz
Power 37 dB

on during acquisition

off during delay
W40_varianPFG2 modulated
DATA PROCESSING

Gauss apodization 0.102 sec
F1 DATA PROCESSING

Gauss apodization 0.022 sec
FT size 2048 x 4096

Total time 1 hr, 3 min

STol

‘,

Cl

llll

L L)

F2 (ppm)
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STANDARD 1H OBSERVE

Data Collected on:
pochacco-inova500

Archive directory:
/home/lkrasnov/vnmrsys/data

Sample directory:

File: hSOTolCl

Pulse Sequence: s2pul

Solvent: cd2cl2
Temp. 25.0 C / 298.1 X

Pulse 49.6 degrees

Acqg. time 2.730 sec

Width 6000.6 Hxz

16 repetitions

OBSERVE H1l, 399.1090781 MH=x
DATA PROCESSING

Line broadening 0.2 Hx
T size 65536

Total time 0 n

Cl

~o~_A_STol

STol

Cl 10as10b

al

/
/
;g)\

SO
0.50
0.52

L
1.78
1.62
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13C OBSERVE

Data Coljlected on:
pochacro-inova500

Axchive directory:
/home/lkrasnov/vnmrsys/data

Sample directory:

rile: hexSOTolCle

Pulse Seghence: s2pul

Solvent:| kd2cl2
Temp. 25.0 C / 298.1 K

Pulse 4.9 degrees

Acqg. ti 1.000 sec

width 1B797.0 Hz

416 re itions
OBSERVE | €13, 75.4480040 MHz
DECOUPL H1l, 300.0531568 MHz
Power 403 4B

continupusly on

WALTZ-16 modulated

DATA PROCESSING

Line brpadening 1.0 Hz

FT size (131072
Total time 54 min

Ci

</¥/\m._-o_

STol

NN 10a/10b
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STANDARD 1H OBSERVE

Data Collected on:
pochacco-inova500

Axrchive directory:
/home/lkrasnov/vnmrsys/data

Sample directory:

File: BrSOTolC

Pulse Sequencei s2pul

Solvent: cdicl
Temp. 25.0 C 298.1 K

Pulse 49.6 degrees

Acqg. time 2.7B0 sec

width 6000.6 Hx

16 repetitio
OBSERVE H1, [399.1090987 MHx
DATA PROCEESSI

Line broad ng 0.2 Hx
FT size 6553
Total time min

STol

Br._A_cl

Cl

mq/\r\mﬂo_ 11a/11b

LA
- 2.69
0.601.53

L
1.23
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13C OBSERVE

Data Collected onj

pochacco-in

Axrchive director

500

/home/lkrashov/vnmrsys/data

Sample direct
File: C180Tol

Pulse Sequence

Solvent: cd2cl
Temp. 25.0 C

Pulse 46.9 4
Acqg. time 1.0
width 18797.0
944 repetiti
OBSERVE C13,
DECOUPLE H1,
Power 43 4B
continuously
WALTZ-16 modu
DATA PROCESSI
Line broadeni.
FT size 131072
Total time 54

Ty

rc

s2pul

298.1 X

T e

0

ame

75.4480054 MHz
oo.TmuPumm MHzZ

atefd

n

1.0 H=z

STol

Br._J_Cl

Cl

Bre__ STol Ha/ilh

T « LI | T T _

P

30 20 10 ppm
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STANDARD 1H OBSERVE

Data Collected on:
pochacco-inova500

Archive directory:
/home/lkrasnov/vamrsys/data

Sample directory:

File: chCOSTol

Pulse Sequence: s2pul

Solvent: CDC1l3 )
Temp. 25.0 C / 298.1 K

Relax. delay 1.000 sec
Pulse 45.0 degrees
Acqg. time 2.730 sec
width 6000.6 Hz
16 repetitions
OBSERVE H1, 399.7793165 MHz
DATA PROCESSING
- Line broadening 0.2 Hz
FT size 65536
Total time 0 |min

STol

12

[N

3 2 1 ppm
L - P S O S
0.83 2.990.97 0.88
0.94 1.44 1.82 0.88



Standard carbon parameters

Data Collected ons
pochacco-inova500

Archive directory:
/home/lkrasnov/vnmrsys/data

Sample directory:

S 39

File: chCOSTolc

Pulse Bequence: sipul

Solvent: CDC13
Temp. 25.0 C / 298.1 K

Pulse 52.6 degrees

Acqg. time 1.000 sec

width 25000.0 Hz

7376 repetitions

OBSERVE C13, 100.5245623 MHz
DECOUPLE H1, 399.7817299 MHz
Power 40 4B

continuously on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 0.7 Hz

FT size 65536

Total time 3415 hr, 32 min

STol

12
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FT size 65
Total time

STol

OH
13
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Standard carbon parameters

Data Collected on:
pochacco~inova500
Archive directory:

/home/lkrasnov/vamrsys/data

Sample directory:
File: styreneOBSOTolc

Pulse Segquence: s2pul

Solvent: CDC13
Temp. 25.0 C / 298.1 K

Pulse 54.8 degrees
Acqg. time 1.000 sec
width 25000.0 Hz
560 repetitions

OBSERVE Cl13, 100.3558485 |MHX
DECOUPLE HI1, 399.110747S Lﬂ-

Power 41 4B
continuously on
WALTZ-16 modulated
DATA PROCESSING

Line broadening 0.7 Hz
FT size 65536
Total time 41 min
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STANDARD 1H OBSERVE

Data Collected ong
pochacco-inova500

Archive directory:
/home/lkrasnov/vnmrsys/data

Sample directory:

File: PhMeOHSOTol

Pulse Sequence: s2pul

Solvent: CDC13
Temp. 25.0 C / 8.1 K

Pulse 49.6 degrees

Acqg. time 2.730 sec

width 6000.6 \NK

16 repetitions
OBSERVE H1,[399.1083294 MH:x
DATA PROCESSI
- Line broadening 0.2 Hz

T size 6553

Total time 0

STol

OH

14
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Standard carbon parameters

Data Collected on:
pochacco-inova5p0

Archive directoryp . STol
/home/lkra v/vynmrsys/data

Sample directory:s

OH
File: PhMeOHSOToOlf :

14
Pulse Segquence: s2pul .

Solvent: CDCl3
Temp. 25.0 C / 298.1 K

Pulse 54.8 degreap
Acqg. time 1.000 gec
width 25000.0 Hz
1536 repetitions
OBSERVE C13, 1003358454 MHz
DECOUPLE H1, 399|)3074y5 MHx
Power 41 4B
continuously on
WALTZ~16 modulated
DATA PROCEBSING
Line broadening 0L7 Rz
FT sizxe 65536
Total time 3415 ht

W
LM

nin
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