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Measurement of the H2O; solution concentration by densimetry

Measurements of density were performed using set of hydrometers (notably, hydrometer with
measurement range 1.000 to 1.060 g/cm?®) “AOH-1” (Minpribor USSR, Production Association
“Khimlaborpribor”, 1991 model year).

Table. Densities of H202 solutions at 25°C.

% H20; (w/w) density g/cm3 % H205 (w/w) density g/cm3

0-0 (0-9970) 49-88 1-1909

1-91 1-0036 53-48 1-:2067

599 1-0179 55-08 1:2143

9-23 1-0295 59-68 1-2353
13-47 1-0452 62-55 1-2490
17-44 1-0597 64-88 1:2593
21-14 1:0737 68:97 1-2790
24-58 1-0868 73-15 1-2996
27:96 1-0996 73-66 1-3024
2999 1-1078 7666 1:3166
34-23 1-1244 80-64 1-3378
39-12 1-1450 84-97 1-3595
4067 1-1515 89-68 1-3848
42-97 1:1610 89-78 1-3855
47-02 1-1785 89-89 1:3855

Reference:

Easton, M.F.; Mitchell, A.G.; Wynne-Jones, W.F.K. The behaviour of mixtures of hydrogen
peroxide and water. Part 1.-Determination of the densities of mixtures of hydrogen peroxide and
water. Trans. Faraday. Soc. 1952, 48, 796-801. DOI: 10.1039/TF9524800796

Measurement of the H,O: solution concentration by titration. Hydrogen peroxide was
quantitatively oxidized by titration with a potassium permanganate solution of known strength
under acidic conditions.

The initial solution is diluted to a hundredth (ImL of the solution of hydrogen peroxide in a
100 mL volumetric flask). Then 10 mL of this diluted solution was mixed with 10 mL of sulfuric
acid (at 20%) and 10 mL of water. This resulting mixture was tittered twice with a solution of
potassium permanganate (c= 2.001 10-2 mol/L) until the first appearance of a faint pink color that
persists for 30 seconds. An equivalent volume of 20.5 mL was obtained for both experiments giving
a concentration of 10.255 mol/L or 348.67g/L

CH202 = 5/2 (CkMno4 * Veq/VH202)

With the table of concentration in percent we deduced a concentration of 31.2% for the

initial solution.

% = f(g/L)
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35 y =0.0796x + 3.4527
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Spectra of new products
N-(2-((Trifluoromethyl)sulfinyl)phenyl)acetamide.
S(O)CF3

NHAc

PPM
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1-Fluoro-2-((trifluoromethyl)sulfinyl)benzene.
S(O)CF3
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2-((Trifluoromethyl)sulfinyl)-acetophenone.
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2-((Trifluoromethyl)sulfinyl)phenyl acetate 2i.
Product after column chromatography. Contains ~15 % of corresponding phenol.

S(O)CF3 S(O)CF3
OAc OH
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2,4-Dinitro-1-((trifluoromethyl)sulfinyl)benzene.
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2-((Trifluoromethyl)sulfinyl)naphthalene 2k.
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PW: 0.00 usec, RG: 51200

Sl: 65536

NSC: 173

Operator: roct

File name: UOst5145_C13

Solvent: CDCI3 SW: 32680 Hz TE: 683K AQ: 1.25 sec. RD: 0.00 sec
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Date: 14-May-20
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2-((Trifluoromethyl)sulfinyl)ethyl acetate.
Product after distillation. Contains ~15 % of corresponding alcohol.
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File name: uost4273.fid Operator SF: 499 8255 MHz NSC: 0 PW: 9.80 usec, RG: 12 SI: 32768
Date: 28-Apr-2018 Solvent: cdcl3 SW: 8993 Hz TE: 300 K AQ: 1.78 sec, RD: 0.00 sec new experiment
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File name: uost4273_F19.fid Operator SF. 470.2668 MHz NSC: 0 PW: 6.67 usec, RG: 20 SI: 524288
Date: 28-Apr-2018 Solvent: cdcl3 SW: 166667 Hz TE: 300 K AQ: 1.36 sec, RD: 0.00 sec STANDARD FLOURINE PARAMETER’;
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File name: UOst6213___ 13C Operator: root SF: 125.6934 MHz NSC: 140 PW: 0.00 usec, RG: 51200 SI: 65536
Date: 21-Jun-2018 Solvent: CDCI3 SW: 32680 Hz TE: 883K AQ: 1.57 s;c, RD: 0.00 sec
.
Methyl 3-((trifluoromethyl)sulfinyl)propanoate.
i
MeO,C S
X T CF,
2
4e
3 i
|
T 8 X I3 o
NN & P~}
o o3 o o
/ | |
/ |
| f | |
= _
Mo Ty |
o™ wn |
S o
o~ o~ /
g 32 3o 2826 [
1 .j
o|e ; =]
™Ml
iy P - 7y AARARRAS Y- T o AT, " T —————
File name: UOST2271 Operator: USER 1 SF: 400.1300 MHz NSC: 1 PW: 0.00 usec, RG: 25 Sl: 32768 I
Date: 27-Feb-2019 Solvent: CDCI3 SW: 8224 Hz TE: 296 K AQ: 1.99 sec, RD: 0.00 sec
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File name: UOST2273_F19(H) Operator: USER 1 SF: 376.4986 MHz NSC: 2 PW: 0.00 usec, RG: 1030 Sl: 262144
Date: 27-Feb-2019 Solvent: CDCI3 SW: 138889 Hz TE: 296 K AQ: 0.94 sec, RD: 0.00 sec i
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File name: uost2273_C13.fid [ Operator: ‘ SF: 125.6953 MHz i NSC: 0 N PW: 3.33 usec, RG: 60 Sl: 65536

Automated Probe tuning parameter

Date: 28-Feb-2019 SW: 32895 Hz

Solvent: cdci3 ‘ TE: 323K l AQ: 0.97 sec, RD: 0.00 sec



23

—F V6’6V
—— 0€'v9S
—F G2'199

— S9°GV.
—— 20'8¢8
— 157616
— 82v.01L

_ 96'GELL
— ¥6'¢LLL

—— G1'99¢€L
—— co'ovvl

— 86'vELL

— 86'896¢

001l

08

, ,
09 oy
[%] @ouepiwsues)

0c

2500 2000 1500 1000 500
Wavenumber cm-1

3000

3500

7-((Trifluoromethyl)sulfinyl)heptanenitrile 4f.
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(1,1,2,2-Tetrafluoro-2-((1,2,4-triazol)-1-yl)-ethyl)-sulfinylbenzene 6d.
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File name: uost3042.fid Operator: r SF: 499.8255 MHz NSC: 0 PW: 9.80 usec, RG: 12 SI: 32768 B
Date: 06-Mar-2019 Solvent: cdcl3 | SW: 8993 Hz TE: 323K AQ: 1.78 sec, RD: 0.00 sec |

new experiment ‘
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File name: UOST310_F19{H} Operator: USER 1 SF: 376.4986 MHz PW: 0.00 usec, RG: 912 SI: 262144 |
Date: 01-Mar-2019 Solvent: CDCI3 SW: 138889 Hz AQ: 0.94 sec, RD: 0.00 sec [
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File name: UOST310_F18{H} Operator: USER 1 w SF: 376.4986 MHz NSC: 2 PW: 0.00 usec, RG: 912 Sl 262144 :
. - |
|

- Date: 01-Mar-2019 Solvent: CDCI3 l SW: 138889 Hz TE:296 K AQ: 0.94 sec, RD: 0.00 sec
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TE: 683 K |

SW: 32680 Hz

Solvent: CDCI3

Date: 05-Mar-2019
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AQ: 1.57 sec, RD: 0.00 sec
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N-(6-((Trifluoromethyl)sulfinyl)pyridin-3-yl)acetamide 8.
Product with ~80 % purity. Contain ~20% of starting sulfide.
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File name: UOst5076 Operator: USER 1 SF: 400.1300 MHz NSC: 1 PW: 0.00 usec, RG: 22 SI: 32768
Date: 07-May-2018 Solvent: DMSO SW: 8224 Hz TE: 298 K AQ: 1.99 sec, RD: 0.00 sec
=
& 8 N
S o
¥ R
— : L
™ (=]
w o
o )
-35 -40 -45 -50 -55 -60 -70 -75 -80
File name: UOst5076_F19 Operator: USER 1 SF 376 4986 MHz NSC: 4 PW: 0.00 usec, RG: 2050 SI: 131072
Date: 07-May-2018 Solvent: DMSO SW: 131579 Hz TE: 298 K AQ: 0.50 sec, RD: 0.00 sec F10
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File name: uost5076_C13 Operator: root SF: 125.6934 MHz | NSC: 563 1 PW: 0.00 usec, RG: 51200
Date: 09-May-2018 | Solvent: CDCI3 SW: 32680 Hz ‘[ TE: 683 K AQ: 1.57 sec, RD: 0.00 sec
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File name: uost5076_C13 Operator: root SF: 125.6934 MHz NSC: 563 PW: 0.00 usec, RG: 51200 Sl: 65536
Solvent: CDCI3 SW: 32680 Hz AQ: 1.57 se;:TRD: 060 sec [

Date: 09-May-2018

TE: 683K
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Reaction mixture of the oxidation reaction for compound 9.

1) 1 eq H,O, (15% solution),
N—N CF3;COOH, rt, 8 days N—N

[ I . L
48 SCF; 2) addltlongl 1 eq Hy,0O, S S(O)CF4
(15% solution),
9 CF3COOH, t, 24 h 10
~25 mol% in reaction mixture
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File name: UOst5073_F198 Operator: USER 1 SF: 376.4986 MHz NSC: 3 PW: 0.00 usec, RG: 2050 SI: 131072

Date: 07-May-2018 Solvent: CDCI3 SW: 131578 Hz TE: 298 K AQ: 0.50 sec, RD: 0.00 sec F19



