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Procedure (Note 1)

A. N-Chlorosaccharin (2). A 500 mL round-bottomed, single-necked
flask equipped with a Teflon-coated, oval magnetic stir bar is charged with
saccharin (1) (18.0 g, 98.3 mmol, 1.0 equiv) (Note 2), followed by methanol
(350 mL) (Note 3). The flask is equipped with a glass gas adapter and stirred
under a nitrogen atmosphere (Figure 1A). Vigorous stirring (750 rpm)
produces a turbid suspension. The adapter is removed temporarily and tert-
butyl hypochlorite (13.9 g, 128 mmol, 1.3 equiv) (Note 2) is added in one
portion to the suspension. The suspension becomes a clear solution, after
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which a large amount of white precipitate is formed quickly (Figure 1, B
and Q).

=
C) Slurry of

Product (2), and D) Settling of Reaction Mixture

The mixture is stirred for 5 min and then allowed to stand without stirring
for 5 min (Note 4) (Figure 1D). The precipitate is vacuum filtered using a
70 mm Biichner funnel with Whatman #1 filter paper (Note 5). The reaction
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flask and the cake are rinsed with petroleum ether (100 mL) (Notes 3 and 6).
The solid is removed from the filter paper and is dried at ambient
temperature under high vacuum (< 12 mmHg, 6 h) to afford N-
chlorosaccharin (2) as a white powder (16.2-16.9 g, 76-79%) (Notes 7 and 8)
(Figure 2). N-Chlorosaccharin (2) is stored in a refrigerator (4 °C) with the
exclusion of moisture (Note 9).

Figure 2. Product (2) formed in Step A

B. tris-Silver (I) trifluoromethanethiolate acetonitrile solvate (3). To an
oven-dried 500 mL round-bottomed, single-necked flask equipped with a
stir bar is added dry silver (I) fluoride (50 g, 394.1 mmol, 1 equiv) (Note 10).
The flask is equipped with a gas inlet, and the system is evacuated and
refilled with argon three times. The gas inlet is removed, dry acetonitrile
(250 mL) (Note 3) is poured into the flask, and the flask is fitted with a
reflux condenser equipped with a gas inlet (Note 11). While under a
positive pressure of argon the joint between the flask and reflux condenser
is separated, carbon disulfide (50 mL) added by syringe (Note 12) (Figure 3),
and the reflux condenser is reattached. The flask is then placed into a
preheated 80 °C oil bath with efficient stirring (Note 13) and protected from
the light with aluminum foil (Figure 4). After 12 h the reaction mixture
became a black mixture, at which time the flask is removed from the oil bath
and the contents are allowed to cool to room temperature. The reflux
condenser is replaced with a distillation head and excess carbon disulfide
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Figure 3. Addition of carbon disulfide

e

Figure 4. Reflux for 12 h
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is removed by atmospheric pressure distillation at 75 °C for 1.5 h (Note 14)
(Figure 5). The distillation head and magnetic stir bar are removed. The
flask is transferred to a rotary evaporator and the remaining solvent

Figur;a 5. Removing Carbon disulfide by distillation

is removed at 40 °C by gradually reducing the vacuum level to 30 mmHg to
yield a black residue. The residue is re-suspended in ethyl acetate
(2x100 mL) (Notes 3 and 15) and filtered through a pad of Celite (40 g)
(Note 16). The black residue on the top of the Celite cake is washed with
ethyl acetate (2 x 100 mL) (Figure 6). The flask is then wrapped in aluminum
foil and the ethyl acetate is once again removed under reduced pressure
with the aid of a rotary evaporator (40 °C, 30 mmHg) to yield a yellow oil
with fine crystals suspended in it. The yellow material (Note 17) is
dissolved in a minimum amount of acetonitrile (15 mL) (Notes 3 and 18) to
produce a clear yellow solution. Approximately 350 mL of diethyl ether
(Note 3) is carefully layered on top of the yellow solution, which becomes
milky white during the addition. The flask is capped with a stopper and left
at room temperature for 10 min after which it is placed in a freezer set to
—20 °C for 24 h to produce an off-white or pale yellow solid. The flask is
removed from the freezer and the mixture is vacuum filtered using 70 mm
Biichner funnel with a Whatman #1 filter paper. A portion of mother liquor
(~ 50 mL) is used to rinse the crystallization flask and transfer the remaining
product to the filter. The residue is dried at ambient temperature under
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Figure 6. Filtration in Step B

high vacuum (< 12 mmHg, 6 h) to afford tris-silver (I)
trifluoromethanethiolate (3) as an off-white solid (21.5-26.9 g, 74-92%)

(Notes 19 and 20) (Figure 7). The solid is stored in a refrigerator (4 °C) with
the exclusion of light.

Figure 7. Product isolated in Step B
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C. N-Trifluoromethylthiosaccharin (4). A 250 mL round-bottomed, single-
necked flask equipped with a Teflon-coated, oval magnetic stir bar is
charged with N-chlorosaccharin (2) (5.0 g, 23.0 mmol, 1 equiv) and tris-
silver (I) trifluoromethanethiolate acetonitrile solvate (3) (6.0 g, 9.0 mmol,
0.4 equiv) followed by acetonitrile (65 mL) (Note 3). The flask is equipped
with a gas inlet, and the reaction mixture stirred vigorously (Note 21) under
an atmosphere of nitrogen at room temperature for 30 min. The white
slurry changed to a fine light grey suspension over the reaction time. The
solvent is then filtered through a pad of Celite (30 g) (Note 22) (Figure 8).
The acetonitrile is evaporated under reduced pressure with the aid of a
rotary evaporator (40 °C, 30 mmHg). The residue is mixed with
dichloromethane (90 mL) (Note 3 and 23) to provide a white suspension
that is agitated on a rotary evaporator at 40 °C for 10 min to ensure
dissolution of the product. The dichloromethane is filtered through a pad
of Celite (Note 24) (30 g), and the flask is rinsed with dichloromethane
(30 mL x 3), which is filtered through the Celite. If the filtrate is not clear, a
second filtration through a pad of Celite is necessary (Note 25). The
dichloromethane is evaporated under reduced pressure with the aid of a
rotary evaporator (40 °C, 260 mmHg). The residue is further dried at
ambient temperature under high vacuum (<12 mmHg, 6 h) to afford
N-trifluoromethylthiosaccharin (4) as a white solid (4.0-5.0 g, 61-77%)
(Notes 26 and 27) (Figure 9). The product is kept in a refrigerator (4 °C) with
the exclusion of moisture.

Figure 8. Filtration in Step C
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Figure 9. Product isolated in Step C
Notes
1. Prior to performing each reaction, a thorough hazard analysis and risk

assessment should be carried out with regard to each chemical
substance and experimental operation on the scale planned and in the
context of the laboratory where the procedures will be carried out.
Guidelines for carrying out risk assessments and for analyzing the
hazards associated with chemicals can be found in references such as
Chapter 4 of “Prudent Practices in the Laboratory" (The National
Academies Press, Washington, D.C., 2011; the full text can be accessed
free of charge at https://www.nap.edu/catalog/12654/prudent-
practices-in-the-laboratory-handling-and-management-of-chemical).

See also “Identifying and Evaluating Hazards in Research Laboratories”
(American Chemical Society, 2015) which is available via the associated
website “Hazard Assessment in Research Laboratories” at
https:/ /www.acs.org / content/acs/en/about/governance /committees
/ chemicalsafety / hazard-assessment.html. In the case of this procedure,
the risk assessment should include (but not necessarily be limited to) an

evaluation of the potential hazards associated with saccharin, methanol,
tert-butyl hypochlorite, petroleum ether, silver (I) fluoride, carbon
disulfide, acetonitrile, ethyl acetate, celite, diethyl ether,
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dichloromethane, as well as the proper procedures for vacuum
distillation.

Saccharin (98%) was purchased from Aladdin and used as received. The
Checkers purchased saccharin (298%) from Aldrich and used it as
received. tert-Butyl hypochlorite was prepared following an Organic
Syntheses procedure” that uses commercial bleach.

Methanol (HPLC grade, >99.9%), ethyl acetate (ACS reagent grade
>99.5%), diethyl ether (ACS reagent grade, >99 stabilized with BHT),
petroleum ether (bp = 60-80 °C, puriss), dichloromethane (ACS reagent
grade > 99.5%) were purchased from Aldrich and used as received.
Acetonitrile (Optima grade) were purchased from Fisher Chemical and
used as received from a new bottle. Celite 545 was purchased from
Fisher Chemical.

Vigorous stirring was used to ensure that the starting material was fully
consumed.

The filter cake should be pressed with a spatula to remove most of the
methanol.

Caution: The filtrates were treated with a 10 wt% aqueous solution of
sodium thiosulfate to destroy any remaining tert-butyl hypochlorite,
which was identified by testing with Quantofix peroxide test strips that
had been pre-wetted with water.

A second crop (1.9g, 9%) can be isolated as a white solid from the
filtrate by concentrating it to about half of the original volume.
N-Chlorosaccharin (2) exhibited the following characterization data:
white powder, mp = 144 °C; '"H NMR (500 MHz, CDCl,) &: 7.91 (dd,
J=7.4, 74 Hz, 1H), 7.97 (m, 2H), 8.13 (d, ] = 7.5 Hz, 1H); °C NMR
(125 MHz, CDCl,) 8: 121.7, 125.8, 126.5, 134.9, 135.5, 137.8, 156.6. MS (EI)
m/z (%): 183 (100), 217. HRMS: Calcd for C,H,CINO,S: 216.9600; Found:
216.9594. Purity was assessed as 93% by quantitative 'H NMR by using
dimethyl fumarate as the internal standard.

The filtrates were treated with a 10 wt% aqueous solution of sodium
thiosulfate to destroy any remaining tert-butyl hypochlorite by testing
with Quantofix peroxide test strips which had been pre-wetted with
water.

Silver (I) fluoride (99%) was purchased from Oakwood Products and
used as received. Silver (I) fluoride was weighed quickly because it is
sensitive to light and water.

A reflux condenser with a coil and jacket was used to keep the low
boiling CS, from escaping during the reaction.
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Carbon disulfide (>99.9%) was purchased from Aldrich and used as
received. Caution: Carbon disulfide has an auto-ignition temperature
of 90 °C. Contact with a hot surface at 90 °C or higher will cause it to
ignite. Care should be exercised in choosing the location and equipment
for the experiment.

The initial three-phase system has a vigorous reflux and efficient
stirring is important for the reaction.

The distillate came over as a mixture of acetonitrile and carbon
disulfide. The carbon disulfide should be removed fully, since it is both
smelly and toxic and has a pungent odor.

The flask should be agitated to ensure that tris-silver (I)
trifluoromethanethiolate (3) is fully dissolved in the ethyl acetate, or the
yield will be lower. A second filtration will be necessary if the black
material is not removed through the pad of celite.

A 95 mm diameter glass funnel with a 25-50 ym frit was used, and a
90 mm Whatman #1 filter paper was placed on top of the celite to
protect the cake. The celite was prewashed with EtOAc (150 mL), and
the wash discarded.

The yellow product can range from a yellow solid to a viscous oil.

The flask should be heated in a 40 °C water bath to make sure that the
product dissolves in acetonitrile.

The yield is dependent on washing the product out of the black silver
sulfide residue. If the residue is concentrated under a strong vacuum, it
can become a hard solid, and the yield is diminished due to less efficient
extraction of the product.

The exact formula of the desired product is 3AgSCF;*CH;CN, which
was unambiguously characterized by X-ray and elemental analysis.’
Off-white fibers, mp = 119.3; IR (Solid via ATIR): 1077 (s), 1033 (s),
931 (m), 752 (m) cm™. F NMR (470 MHz, d6-DMSO) §: -18.7 Hz. Purity
was assessed as >99% by quantitative “F NMR using 3,3-
bis(trifluoromethyl)benzophenone as the internal standard.

Stirring vigorously to make sure that the starting material was fully
consumed. A small quantity of silver chloride suspended in the filtrate
can be removed by filtration.

A 65 mm fritted glass funnel 10 — 16 ym was used, and a 60 mm disk of
Whatman #1 filter paper was placed on top of the Celite to protect the
cake. The cake was prewashed with acetonitrile (30 mL) and the wash
discarded.
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23. The suspension should be agitated to ensure that N-
trifluoromethylthiosaccharin (4) is fully dissolved in dichloromethane,
otherwise the yield will decrease.

24. A 65 mm fritted glass funnel 10 — 16 ym was used. A 60 mm disk of
Whatman #1 filter paper was placed on top of the Celite to protect the
cake. The cake was prewashed with dichloromethane (50 mL) and the
wash discarded.

25. A small quantity of silver chloride could be suspended in the filtrate
and will influence the quality of the product. If the filtrate was not clear,
a second filtration is necessary.

26. N-Trifluoromethylthiosaccharin ~ (4)  exhibited the  following
characterization data: white solid, mp = 112.8 °C; 'H NMR (500 MHz,
CDCL,) 8: 7.94 (dd, | = 7.7, 7.5 Hz, 1H), 8.02 (m, 2H), 8.20 (d, | = 7.7 Hz,
1H). “F NMR (470.6 MHz, CDCl,) &: -47.31 Hz; ®C NMR (125 MHz,
CDCly) 8: 121.9, 126.1, 126.5, 128.5, 134.9, 136.3, 137.9, 158.3. Purity was
assessed at 100% by quantitative ’F NMR using trifluoromethylbenzene
as an internal standard.

Working with Hazardous Chemicals

The procedures in Organic Syntheses are intended for use only by
persons with proper training in experimental organic chemistry. All
hazardous materials should be handled using the standard procedures for
work with chemicals described in references such as "Prudent Practices in
the Laboratory" (The National Academies Press, Washington, D.C., 2011;
the full text can be  accessed free of charge at
http:/ /www.nap.edu/ catalog.php?record id=12654). All chemical waste
should be disposed of in accordance with local regulations. For general
guidelines for the management of chemical waste, see Chapter 8 of Prudent
Practices.

In some articles in Organic Syntheses, chemical-specific hazards are
highlighted in red “Caution Notes” within a procedure. It is important to
recognize that the absence of a caution note does not imply that no
significant hazards are associated with the chemicals involved in that
procedure. Prior to performing a reaction, a thorough risk assessment
should be carried out that includes a review of the potential hazards
associated with each chemical and experimental operation on the scale that
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is planned for the procedure. Guidelines for carrying out a risk assessment
and for analyzing the hazards associated with chemicals can be found in
Chapter 4 of Prudent Practices.

The procedures described in Organic Syntheses are provided as
published and are conducted at one's own risk. Organic Syntheses, Inc., its
Editors, and its Board of Directors do not warrant or guarantee the safety of
individuals using these procedures and hereby disclaim any liability for any
injuries or damages claimed to have resulted from or related in any way to
the procedures herein.

Discussion

In recent years, organofluorine chemistry has received much attention
since fluorinated compounds are widely used in agricultural chemical,
pharmaceuticals, and organic functional materials. The trifluoromethylthio
group (CF;S-) is one of the most “sought-after” fluoroalkyl groups owing to
its high lipophilicity (Hansch lipophilicity parameter n = 1.44)* and strong
electron-withdrawing properties that could improve the drug’s
pharmacokinetics and efficacy.” Trifluoromethylthiolated compounds were
classically prepared via a halogen—fluorine exchange transformation of the
corresponding ~ polyhalogenomethyl  thioethers or a  direct
trifluoromethylation of sulfur-containing compounds.® However, the harsh
reaction conditions and/or limited substrate scope of these methods limited
their widespread applications. Direct trifluoromethylthiolation of organic
small molecules using an electrophilic trifluoromethylthiolating reagent’
would circumvent these limitations and provide an alternate
straightforward strategy for incorporation of the trifluoromethylthio group
into drug molecules at the late stage of drug development.

To this end, our group developed an easily accessible, highly reactive
trifluoromethylthiolating reagent, N-trifluoromethylthiosaccharin.® The
reagent can be efficiently synthesized from saccharin, a readily available,
low-cost commodity reagent. N-Chlorosaccharin is prepared by treatment
of saccharin with tert-butyl hypochlorite in methanol at room temperature
for 5 min, while the second starting material AgSCF;is prepared by the
reaction of AgF with carbon disulfide under reflux at 80 °C. Reaction of N-
chlorosaccharin with AgSCF; in CH,;CN within 30 min gives N-
trifluoromethylthiosaccharin.
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N-Trifluoromethylthiosaccharin is an electrophilic trifluoromethyl-
thiolating reagent that is more reactive than most of other reported
electrophilic  trifluoromethylthiolating  reagents.  N-Trifluoromethyl-
thiosaccharin reacts with a variety of nucleophiles such as alcohols, amines,
thiols, B -ketoesters, aldehydes, ketones, electron-rich arenes, and alkynes
under mild reaction conditions (Scheme 1). The ease of preparation, stability
toward air/moisture, and high reactivity with a broad range of substrates
make N-trifluoromethylthiosaccharin an attractive trifluoromethylthiolating

reagent fOI’ broad appllcatlons.
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Scheme 1. Electrophilic trifluoromethylthiolation using N-
trifluoromethylthiosaccharin
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Appendix
Chemical Abstracts Nomenclature (Registry Number)

Saccharin: 1,2-Benzisothiazol-3(2H)-one, 1,1-dioxide; (81-07-2)
tert-Butyl hypochlorite: Hypochlorous acid, 1,1-dimethylethyl ester;
(507-40-4)
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N-Chlorosaccharin: 1,2-Benzisothiazol-3(2H)-one, 2-chloro-, 1,1-dioxide;
(14070-51-0)
Silver (I) fluoride: Silver fluoride; (7775-41-9)
Carbon disulfide: Carbon disulfide; (75-15-0)

Silver (I) trifluoromethanethiolate: Methanethiol, 1,1,1-trifluoro-, silver(1+)
salt (1:1); (811-68-7)
N-Trifluoromethylthiosaccharin: 1,2-Benzisothiazol-3(2H)-one, 2-
[(trifluoromethyl)thio]-, 1,1-dioxide; (1647073-46-8)
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GB 0
J PC 1.00
""""" I I D D
9 8 7 4 3 0 ppm
(=3 (N[N
olo|o
Al
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Current Data Parameters
NAME jcl1-00017
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date_ 20170502
Time 20.13
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zZgpg
TD 262144
SOLVENT CDC13
NS 1024
(o) ') DS 0
N2 SWH 31250.000 Hz
S, FIDRES 0.119209 Hz
N—CI AQ 4.1943040 sec
RG 2050
DW 16.000 usec
O DE 6.50 usec
TE 299.0 K
2 D1 1.00000000 sec
C7H4CWQO3S ?%é 0.0BOOOOO? sec
MW: 217.62
======== CHANNEL fl ========
SFO1 125.7698617 MHz
NUC1 13C
Pl 9.75 usec
PLW1 126.00000000 W
======== CHANNEL f2 ========
SFO2 500.1325007 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 80.00 usec
PLW2 18.39999962 W
PLW12 0.41056001 W
PLW13 0.20651001 W
F2 - Processing parameters
ST 131072
SF 125.7577917 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
I ' [ 1 I I I I I I T T FC 1.40

200 180 160 140 120 100 80 60 40 20 0 ppm
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Current Data Parameters
NAME §¢11-00038-1
EXPNO 1
f PROCNO 1
r - h Tadt
o y F2 - Acquisition Parameters
= Calculations @ Date 20170908
< . Time 17.35
% [Hepllcate #1 0f1] INSTRUM spect
PROBHD 5 mm PABBO BB-
(%)x 21762 PULPROG q zg10
TD 32768
x( 19.40mg X 0.980 ) % 100 = 92 66% SOLVENT cpels
4490 mg NS 128
(—‘-33 )x 14413 W DS 0
2H N SWH 9014.423 Hz
N—ClI FIDRES 0.275098 Hz
AQ 1.8175317 sec
RG 228
O DW 55.467 usec
DE 6.50 usec
2 TE 299.0 K
D1 2.00000000 sec
C7H4C|NO3S TDO 1
MW: 217.62 e CHANNEL f1 ———————e
SFO1 500.1334009 MHz
NUC1 1H
. (0] P1 11.75 usec
MeO A PLW1 18.39999962 W
OMe )
F2 - Processing parameters
0] SI 16384
. SF 500.1300033 MHz
dimethyl fumarate WDW EM
Chemical Formula: CgHgO,4 SSB 0
i LB 0.30 Hz
Molecular Weight: 144.13 GB 0
PC 1.00
) LA L l
""""" e B B Y B B B B AR IR
8 7 6 5 4 3 2 0 ppm
O || e}
(@) (@) ] ™ —
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Current Data Parameters
NAME 31c1-00018
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20170619
Time 14.14
INSTRUM spect
PROBHD 5 mm PABBO BB-
3 AgSCF3; CH3;CN PULPROG zglO0flgn
TD 159766
SOLVENT DMSO
3 NS 4
DS 0
CsH3AgsFoNS; SWH 69444.445 Hz
MW: 667.86 FIDRES 0.434663 Hz
AQ 1.1503152 sec
RG 456
DW 7.200 usec
DE 6.50 usec
TE 299.0 K
D1 10.00000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 470.5709034 MHz
NUC1 19F
Pl 15.00 usec
PLW1 49.34000015 w
F2 - Processing parameters
ST 16384
SF 470.5923770 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.00
I ) I ) I ) I ) I ) I ) I )
20 0 -20 -40 -60 -80 -100 ppm
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Current Data Parameters
NAME jcl1-00037-2
EXPNO 1
Results PROCNO 1
Mass (mg)  Purity (%) MW Integral numH
F2 - Acquisition Parameters
Anabte Date 20170906
EEREERGEEE R Time 17.12
INSTRUM spect
el Standard PROBHD 5 mm PABBO BB-
renalsander PULPROG zgl0flgn
| 2340 | 93 [ 3szz | oes | & D 159766
SOLVENT DMSO
K Result: Today's Date: NS 4
wwn | weeaw | DS 0
& SWH 69444 .445 Hz
FIDRES 0.434663 Hz
AQ 1.1503152 sec
RG 456
DW 7.200 usec
DE 6.50 usec
TE 299.0 K
0 D1 10.00000000 sec
3 AgSCF; CH,CN Tpo '
3 3 FsC CF3
======== CHANNEL fl ========
3 SFO1 470.5709034 MHz
NUC1 19F
C5H3Ag3F9NS3 Pl 15.00 usec
_ Standard PLW1 49.34000015 W
MW: 667.86 .
Chemical Formula: C45HgFgO r - p ) .
. - Processing parameters
Molecular Weight: 318.22 ST 16384
SF 470.5923770 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.00
20 10 -10 -20 -30 -40 -50 =70 -80 -90 -100 -110 ppm
o
(@]



JCL1-00037-3

-18.91

—
Te}
—
e}

-61.47

v Results

Mass (mg) Purity (%) MW Integral numH
Analyte
| 4670 | 9909 | 66790 | | 9
Intemal Standard
| 3040 ag | 31822 | 091 | 6
{ h Result Today's Date:
@ 99.09% 07 Sep 2017

F3C CF3
: T

CsH3Ag3FgNS;
MW: 667.86

0O

Standard

Chemical Formula: C45HgFgO
Molecular Weight: 318.22

<)
BRUKER
(><J

Current Data Parameters

NAME jcl1-00037-3
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date 20170906

Time 17.16
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zglOflgn

TD 159766
SOLVENT DMSO

NS 4

DS 0

SWH 69444.445 Hz
FIDRES 0.434663 Hz
AQ 1.1503152 sec
RG 456

DW 7.200 usec
DE 6.50 usec
TE 299.0 K

D1 10.00000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 470.5709034 MHz
NUC1 19F

Pl 15.00 usec
PLW1 49.34000015 W

F2 - Processing parameters
ST 16384

SF 470.5923770 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.00

20 10

-20

1.00

-80 -90 -100

-110 ppm
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k4:£3$§§§$éég%é;g%f%fi:i/J ‘ Current Data Parameters
NAME Jcl1-00022
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date 20170501
Time 11.38
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgl0
TD 32768
SOLVENT CDC13
NS 16
DS 0
O\\ 0 SWH 7500.000 Hz
4 FIDRES 0.228882 Hz
Y AQ 2.1845334 sec
N SCF3 RG 406
DW 66.667 usec
0 DE 6.50 usec
TE 299.0 K
4 D1 1.00000000 sec
TDO 1
CgH4F3NO3S,
MW: 283.24 ======== CHANNEL fl ========
SFO1 500.1325007 MHz
NUC1 1H
Pl 11.75 usec
PLW1 18.39999962 W
F2 - Processing parameters
ST 16384
SF 500.1300080 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
N L
TTorTTTTm [rrrrrTTTT | | I o
8 7 3 0 ppm
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Current Data Parameters

NAME jcl11-00022
EXPNO 3
PROCNO 1
F2 - Acquisition Parameters
Date_ 20170502
Time 21.47
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zZgpg
TD 262144
SOLVENT CDC13
NS 1024
DS 0
0 SWH 31250.000 Hz
O FIDRES 0.119209 Hz
N AQ 4.1943040 sec
— RG 2050
N=SCFs DW 16.000 usec
DE 6.50 usec
9] TE 299.0 K
D1 1.00000000 sec
4 D11 0.03000000 sec
CgH4F3NO5S, o .
MW: 283.24 =====—=== CHANNEL fl ========
SFO1 125.7698617 MHz
NUC1 13C
Pl 9.75 usec
PLW1 126.00000000 W
======== CHANNEL f2 ========
SFO2 500.1325007 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 80.00 usec
PLW2 18.39999962 W
PLW12 0.41056001 w
PLW13 0.20651001 W
F2 - Processing parameters
SI 131072
SF 125.7577938 MHz
i 1 a
SSB 0
LB 0.30 Hz
GB 0
I T [ | T T FC 1.40

e L E )
200 180 160 140 120 100 80 60 40 20 0 ppm
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Current Data Parameters
NAME jcl11-00022
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date 20170501
Time 11.40
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zglOflgn
TD 159766
SOLVENT CDC13
NS 4
DS 0
SWH 69444.445 Hz
C%,}D FIDRES 0.434663 Hz
N AQ 1.1503152 sec
— RG 456
N—SCFs DW 7.200 usec
DE 6.50 usec
9] TE 299.0 K
D1 10.00000000 sec
4 TDO 1
CgH4F3NO3S; ======== CHANNEL fl ========
MW: 283.24 SFO1 470.5709034 MHz
NUC1 19F
Pl 15.00 usec
PLW1 49.34000015 W
F2 - Processing parameters
ST 16384
SF 470.5923770 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.00
.,

20 0 -20 -40 -60
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Current Data Parameters
NAME §cl11-00024qg
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date 20170721
Time 15.39
Results INSTRUM spect
PROBHD 5 mm PABBO BB-
Mass (mg)  Purity (%) MW Integral numH PULPROG zgl0flgn
TD 159766
SOLVENT CDC13
—A&nalyte NS 4
DS 0
|34.90 ||100.03 [2832392|[ 1 || 3 | SWH 69444445 Hz
FIDRES 0.434663 Hz
AQ 1.1503152 sec
~ Intemnal Standard RG 456
[ 1710 || 99 ||14e1122|| o084 || 3 | bW 7.200 usec
DE 6.50 usec
TE 299.0 K
D1 10.00000000 sec
Result: Today's Date: TDO 1
” e BE et
100.03% 23Jul 2017 e CHANNEL f1 ——————ee
SFO1 470.5709034 MHz
NUC1 19F
H H Pl 15.00 usec
Internal standard is trifluoromethylbenzene e 4934000015 W
F2 - Processing parameters
ST 16384
SF 470.5923770 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.00
20 10 0 -10 -20 -30 -40 -50 -60 -110 ppm
(@] <
(@] ()}
— o
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