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A. N-(2,2,2-Trifluoro-1-hydroxyethyl)-acetamide (1). A 250-mL, two-
necked, round-bottomed flask, equipped with a magnetic stir bar and fitted
with a glass stopper and a condenser, is charged with 2,2 2-trifluoro-1-
methoxyethanol (14.75 g, 102 mmol) (Note 1), acetamide (6.0 g, 102 mmol)
(Note 1) and 1,4-dioxane (100 mL) (Note 2). The resulting solution is heated
to reflux and stirred in an oil bath under argon for 2 h. The reaction mixture
is then cooled to ambient temperature and transferred to a single-necked
flask. The solvent is evaporated under reduced pressure and the residue dried
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under vacuum (25 °C, 1 mmHg) for 1 h to give 16.8 g of a colorless solid
residue. This product is dissolved in tert-butyl methyl ether (20 mL) in a
one-necked, round-bottomed flask. Silica gel (10 g) is added to the solution
and the solvent is evaporated under reduced pressure (Note 3). The resulting
adsorbate is added on top of a silica gel column (approximately 180 g),
which is eluted with hexanes/ethyl acetate (3:2). The fractions containing the
product are combined and evaporated to give N-(2,2,2-trifluoro-1-
hydroxyethyl)acetamide (1) as a colorless solid (8.98 g, 56%) (Notes 4, 5).

B. N-1-(Chloro-2,2,2-trifluoro-ethyl)acetamide (2). A 250-mL, two-
necked, round-bottomed flask is equipped with a magnetic stir bar and fitted
with a glass stopper and a condenser. The top of the condenser is fitted with
a T-joint allowing argon to sweep the effluent gases (HCI and sulfur
dioxide) from the reaction into the exit duct of a well ventilated fume hood.
The flask is charged with compound 1 (8.98 g, 57 mmol), thionyl chloride
(7.1 g, 60 mmol) (Note 6) and heptane (65 mL) (Note 2). The resulting
suspension is stirred and heated to 85 °C in an oil bath under argon until a
clear solution has formed. Stirring is continued for 15 min before the
mixture is allowed to cool to ambient temperature, whereupon the product
starts to crystallize. After standing for 30 min, the crystals are collected by
filtration, rinsed with heptane (2 x 25 mL) and dried under vacuum (25 °C, 1
mmHg) for 1 h to provide product 2 (9.3 g, 93%) as colorless crystals, which
were used without further purification in the next step (Note 7).

C. S-(1-Acetylamino-2,2, 2-trifluoroethyl) O-ethyl dithiocarbonate (3). A
500-mL, one-necked, round-bottomed flask, equipped with a magnetic stir
bar, is charged with N-(1-chloro-2,2,2-trifluoro-ethyl)acetamide 2 (9.2 g, 52
mmol) and EtOH (100 mL) (Note 2). Potassium O-ethyl xanthate (9.2 g, 57
mmol) (Note 8) is added in portions over a period of 5 min. The resulting
mixture is stirred at ambient temperature for 15 min (Note 9) before the
reaction is quenched with water (100 mL). The solution is extracted with
ether/hexanes solution (7:3, 3 x 150 mL), the combined organic layers are
dried over anhydrous magnesium sulfate, filtered and evaporated under
reduced pressure to provide a solid residue which is dried under vacuum (25
°C, I mmHg) for 1 h to give xanthate 3 (12.5 g, 91%) as a white solid (Note
10).

D.  3-Acetylamino-1-ethoxythiocarbonylsulfanyl - 4, 4, 4-trifluorobutyl
acetate (4). A flame-dried, 100-mL, two-necked, round-bottomed flask is
fitted with magnetic stir bar, a glass stopper and a condenser connected to
the argon line. The flask is charged with xanthate 3 (12.4 g, 47.5 mmol),
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vinyl acetate (5.1 mL, 54.6 mmol) (Note 11) and 1,2-dichloroethane (50 mL)
(Note 11) and the resulting solution is heated under reflux in an oil bath for
15 min under argon. Four equal portions of lauroyl peroxide (473 mg each,
1.9 g overall, 10 mol%) (Notes 11-13) are added in intervals of 1.5 h to the
refluxing solution. After 7 h under reflux, the solution is allowed to reach
ambient temperature before the solvent is evaporated under reduced pressure
to give adduct 4 as a pale yellow oil (17.8 g), which was used in the next
step without further purification (Note 14).

E. N-(3,3-Dimethoxy-I-trifluoromethyl-propyl)-acetamide (5). A flame-
dried, 250-mL, two-necked, round-bottomed flask is fitted with a large
magnetic stir bar, a glass stopper and a reflux condenser connected to the
argon line. The flask is charged with the crude radical adduct 4 (17.8 g),
MeOH (100 mL) and (#)-10-camphorsulfonic acid (12.5 mol%, 1.37 g, 5.9
mmol) (Note 15). The mixture is refluxed in an oil bath for 24 h before it is
cooled to ambient temperature. The solvent is evaporated under reduced
pressure. The residue is dissolved in ethyl acetate (80 mL) and the organic
phase is washed successively with saturated aqueous sodium bicarbonate (20
mL) and saturated aqueous sodium chloride (20 mL). The organic solvent is
dried over MgSOQ,, filtered, and evaporated under reduced pressure. The
resulting brown syrup (11.8 g) is purified by flash chromatography on silica
gel (Notes 16, 17) using hexanes/ethyl acetate (2:3) as the eluent to give N-
(3,3-dimethoxy-1-trifluoromethyl-propyl)-acetamide (5) as colorless crystals
(4.43 g, 41%) (Note 18).

2. Notes

1. 2,2,2-Trifluoro-1-methoxyethanol was obtained from Avocado
(trifluoroacetaldehyde methyl hemiacetal), tech. 90% and acetamide was
obtained from Acros, 99%. The checkers wused 2,2,2-trifluoro-1-
methoxyethanol purchased from ABCR and acetamide purchased from
Riedel de Haén.

2. 1,4-Dioxane was obtained from SDS Carlo Erba and used as
received. All the solvents (petroleum ether, ethyl acetate, heptane, acetone,
ethanol, methanol, fert-butyl methyl ether) were obtained from SDS Carlo
Erba and used as received. The checkers used reagent-grade solvents
purchased from Acros.

3. (E. Merck, Darmstadt, 230-240 mesh) was used. The progress of
the reaction was monitored by TLC on silica gel using hexanes/ethyl acetate
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(3:2) as eluent. The product has an R, = 0.15 (stained with potassium
permanganate solution [300 mL of water, 3 g of KMnQO,, 20 g of K,COs,
0.25 mL of acetic acid]).

4. The submitters reported purification of the crude product by
recrystallization: Dichloromethane (60 mL) is added to the crude product
and the resulting mixture is vigorously stirred for 10 min. The resulting
white precipitate is filtered, washed twice with 30 mL of dichloromethane
and dried under vacuum (25 °C, 1 mmHg) for 1 h to give a crop of pure
product. The corresponding filtrate is concentrated under reduced pressure,
diluted in 80 mL of ethyl acetate and washed twice with 20 mL of a half-
saturated aqueous sodium chloride solution. The organic solvent is then
dried over anhydrous magnesium sulfate, filtered and evaporated to give a
semi-solid residue. Dichloromethane (30 mL) is added and the mixture
stirred vigorously for 10 min. The resulting white precipitate is filtered,
washed twice with 10 mL of dichloromethane and dried under vacuum (25
°C, 1 mmHg) for 1 h to provide a second crop of pure product. The two
crops are combined to give amide 1 (53% yield). The checkers obtained 41%
of product using this purification method.

5. The product exhibited the following properties: mp 117-119 °C;
'H NMR (MeOD, 400 MHz) &: 2.01 (s, 3 H), 4.83 (s, 2 H), 5.71 (m, 1 H).

6. Thionyl chloride (99.5%) was obtained from Acros and used as
received; the checkers used thionyl chloride (99%) purchased from Fluka.

7. The product exhibited the following properties: mp 85-87 °C
(heptane). '"H NMR (CDCls, 400 MHz) &: 2.15 (s, 3 H), 6.33 (qd, J = 5.3,
11.0 Hz, 1 H), 7.31 (br. m, 1 H); °C NMR (CDCl;, 100 MHz) §: 23.0, 60.7
(q, J =38 Hz), 121.8 (q, J = 277 Hz), 170.4; IR (film): 3279, 3037, 1684,
1530, 1375, 1349, 1244, 1192, 1150, 1133, 857, 788, 690 cm™'; HRMS (EI):
Calcd for C4HsNOF;CI: 175.0011; Found: 175.0010.

8. Potassium O-ethyl xanthate (99%) was obtained from Aldrich
(listed under ethylxanthic acid potassium salt) and recrystallized from hot
ethanol before use. The checkers used the commercial product as received.

9. The progress of the reaction was monitored by TLC analysis on
silica gel using hexanes/ethyl acetate (4:1) as eluent; the product had an R,=
0.23 (stained with p-anisaldehyde solution [(950 mL of ethanol, 95%, 35 mL
of concentrated sulfuric acid, 26 mL of p-anisaldehyde, 10.5 mL of acetic
acid)].

10. The product exhibited the following properties: mp 84-86 °C; 'H
NMR (CDCl;, 400 MHz) 6: 1.45 (t,J=7.0 Hz, 3 H), 2.11 (s, 3 H), 4.70 (q, J
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=7.0 Hz, 2 H), 6.61 (qd, J= 7.6, 9.7 Hz, 1 H), 7.43 (d, J=9.7 Hz, 1 H); °C
NMR (CDCl;, 100 MHz) &: 13.6, 22.8, 57.9 (q, J =38 Hz), 71.4, 123.5(q, J
= 279 Hz), 170.9, 207.1; IR (film): 3278, 2990, 2933, 1667, 1514, 1370,
1334, 1289, 1246, 1210, 1186, 1127, 1115, 1102, 1049, 857, 819, 684 cm™".
The product obtained following the procedure was pure enough for use in
the next step. However, it could be recrystallized by dissolving 1 g of the
compound in a hot mixture of 1 mL of ethyl acetate and 10 mL of heptane
and allowing the solution to cool to room temperature whereupon the
product crystallized (yield of crystallization > 85%). Anal. Calcd for
C,H,0F5NO,S;: C, 32.18; H, 3.86. Found: C, 32.57; H, 3.91.

11. Vinyl acetate (99+%) and lauroyl peroxide (DLP, 97%) were
obtained from Aldrich, and used as received. 1,2-Dichloroethane (99+%)
was purchased from SDS Carlo Erba and used as received. The checkers
used 1,2-dichloroethane (99%) purchased from KMF.

12. When performed on a smaller scale (4.28 g of xanthate 3) complete
conversion was reached with only 3 portions of lauroyl peroxide with a
reaction time of only 4.5 h.

13. The progress of the reaction was followed by TLC analysis on
silica gel using hexanes/ethyl acetate (4:1) as eluent and visualization was
performed with p-anisaldehyde solution. The product had an R,= 0.075.

14. The product exhibited the following properties: 'H NMR (CDCls,
400 MHz, mixture of diastereomers) 6: 1.30 (br. t, 3 H), 1.41 (t, J = 7.0 Hz,
3 H), 2.02 (s, 6 H), 2.07 (s, 6 H), 2.10-2.27 (m, 2 H), 2.44-2.51 (m, 2 H),
4.61-4.67 (m, 4 H), 4.79-4.85 (m, 2 H), 6.54 (dd, J= 3.0, 9.7 Hz, 2 H), 6.65
(m, 2 H); IR (CCly): 3429, 2982, 1767, 1706, 1503, 1369, 1235, 1188, 1137,
1049 cm™'. MS (ESI): 370 ([M+Na]".

15. (£)-10-Camphorsulfonic acid was purchased from Acros, 98%, and
used as received.

16. Approximately 150 g of silica (E. Merck, Darmstadt, 230-240
mesh) was used with hexanes/ethyl acetate (2:3) as the eluent, R, = 0.16
(stained with potassium permanganate solution).

17. The submitters reported that the crude product could be purified by
crystallization by cooling a solution in Et,O (20 mL) to -78 °C (52% yield).
The checkers, however, experienced problems caused by gelation of the
mixture and therefore utilized chromatographic purification.

18. The product exhibited the following properties: mp 61-63 °C
(ether). '"H NMR (CDCl;, 400 MHz) &: 1.83 (ddd, J = 3.9, 9.8, 14.2 Hz, 1
H), 2.03 (s, 3 H), 2.04 (ddd, J = 3.3, 7.6, 14.2 Hz, 1 H), 3.34 (s, 3 H), 3.36
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(s,3H),4.46 (dd,J=7.6,3.9 Hz, 1 H), 4.75 (m, 1 H), 6.89 (d,J=9.6 Hz, 1
H); ”C NMR (CDCl,;, 100 MHz) &: 22.9, 31.7, 47.6 (q, J = 32 Hz), 53.1,
53.9, 101.6, 125.2 (q, J = 280 Hz), 170.6; IR (CCly): 3285, 3072, 2939,
2834, 1665, 1551, 1437, 1375, 1299, 1265, 1181, 1135, 1064 cm™". MS (EI)
m/z (rel. intensity): 198 (45) 139 (58), 124 (56), 75 (100); HRMS (ESI): 252
([M+Na]+). Anal. Calcd for CsH4F;NOs: C, 41.92; H, 6.16. Found: C,
41.84; H, 6.09.

Safety and Waste Disposal Information

All hazardous materials should be handled and disposed of in
accordance with “Prudent Practices in the Laboratory”; National Academy
Press; Washington, DC, 1995.

3. Discussion

The introduction of fluorine atoms in a given molecule often
dramatically alters its chemical properties and its pharmacological profile in
the case of a biologically active substance.” As a consequence, much
ongoing effort has been devoted to the development of practical synthetic
routes to the various classes of fluorinated compounds.” Radical reactions
have proved quite useful in this respect. Xanthates, with their unique ability
to mediate difficult radical processes such as intermolecular additions to
non-activated olefins,’ provide a collection of highly efficient reagents for
the assembly of fluorinated derivatives. Some of these reagents are displayed
in Figure 1. The transformation described above is representative of the use
of xanthate 3. Vinyl acetate can be replaced by a number of other olefinic
traps, as shown by the examples in the Table (entries 1-5).” Xanthates 6 and
7 can be prepared by a modification of the route devised for the synthesis of
compound 3.° They also add efficiently to various olefins as indicated by the
examples in entries 6-10 in the Table.” A simple trifluoromethyl group can
be introduced by the use of xanthate 8 (entry 11),” whereas reagent 9 gives
directly a trifluoromethyl ketone (entry 12).°
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Figure 1: Reagents for the assembly of fluorinated derivatives
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This approach to fluorinated derivatives combines efficiency with flexibility.
The presence of the xanthate in the product can be exploited in many ways,
since it provides an entry into the extremely rich chemistry of sulfur. It also
allows the implementation of a second radical transformation, as shown by
the three examples given in Scheme 1. The first example involves radical
addition to allyl trimethylsilane leading to the densely functionalized
structure 11.° The second transformation illustrates a process for the tin-free
reductive removal of the xanthate group (10f to 12).° The last example (13)
highlights the possibility of performing ring closures onto aromatic rings,
providing a simple and direct entry into indolines.’

Scheme 1: Radical transformations of adducts (DLP = dilauroyl peroxide)
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Table 1: Radical Additions of Xanthates (Xa = S-C(=S)OEt)

Reaction . Isomeric
Entry Xanthate Olefin time (h) Adduct Yield % ratio
AcHN
1 3 o 15 0 88 11
M FsC Xa
10a
2 X 1 4 17
3 X"0oAc 5 FsC Xa 8
10b
AcHN Xa
3 3 0 6 S /o 72 111
oA FsC
(0] O’&
(0]
10c
AcHN Xa
4 3 A OFt 15 FsC OEt 95 6/43
OEt OEt
10d
AcHN Xa ©
5 3 (Nl 3 FSC)\)\N:y 62 6/4
=/ 0
10e
(0]
Q AcO Xa
6 6 _/_N 45 FSC/K/é\/N 78 11
= 10f o]
(0]
AcO Xa
7 6 _~_TMS 15 FaC ™S 80 213
10
Br 9 Br
8 6 8 AcO Xa 82 1
A~ N
= SO-Me F3C)\)\/N\SOQM9
10h
o . cl Xa 0 '
9 7 H 27* 3/2
/\/P(OMG)Z Fsc)\/g\/P(OMe)z
10i
10 7 AN 3 52 211

84

Cl  Xa
£ oA AN
10j
Xa
11 8 A oA 45 F \)\@?OAC
10k
Xa
12 9 70 o 3 FsC\'(\tog\ 80 2/3
MeO o /% MeO %
101

3C
3C
(6]

0]

* yield based on the starting trifluoroacetaldehyde hemiacetal.
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Appendix
Chemical Abstracts Nomenclature; (Registry Number)

2,2,2-Trifluoro-1-methoxyethanol; (431-46-9)

Acetamide; (60-35-5)

N-(2,2,2-Trifluoro-1-hydroxyethyl)-acetamide; (6776-45-0)

Thionyl chloride; (7719-09-7)

N-1-(Chloro-2,2,2-trifluoroethyl)acetamide; (6776-46-1)

Potassium O-ethyl xanthate: Carbonodithioic acid, O-ethyl ester, potassium
salt; (140-89-6)

S-(1-Acetylamino-2,2,2-trifluoroethyl) O-ethyl dithiocarbonate:
Carbonodithioic acid, S-[1-(acetylamino)-2,2,2-trifluoroethyl] O-ethyl
ester; (583029-16-7)
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Lauroyl peroxide: Peroxide, bis(1-oxododecyl); (105-74-8)

Vinyl acetate: Acetic acid ethenyl ester (108-05-4)

3-Acetylamino-1-ethoxythiocarbonylsulfanyl-4,4,4-trifluorobutyl acetate:
Carbonodithioic acid, S-[3-(acetylamino)-1-(acetyloxy)-4,4,4-
trifluorobutyl] O-ethyl ester: (583028-99-3)

(£)-10-Camphorsulfonic acid; (5872-08-2)

N-(3,3-Dimethoxy-1-trifluoromethyl-propyl)-acetamide: Acetamide, N-[3,3-
dimethoxy-1-(trifluoromethyl)propyl]-; (583029-14-5)
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HECM 128052612 Hz/fcm

LAU-LA-191-01
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. F2 = Acquisition Paramaters
Date_ 20080316
Tima 18.57
INSTRUM awv400
PROBHD 5 mm BBO BB-1H
PULPROG zgdcm
TD G553
SOLVENT cDcia
NS 1500
D3 2
SWH 33112582 Hz
FIDRES 0.505258 Hz
ag 0.0836435 sac
16384
AcHM  OMe oW 15,100 usec
?E 8.00 usec
E 030K
F4C OMe o1 0.03000000 sec
di 003000000 sec
======== CHANMEL f1 ========
MUCA 13C
P1 10.94 usec
PL1

5.00 d&
SFO1 100.6242780 MHz

manmss=s CHANNEL {2 ss=casss
CPDPRG2 waltz16

NUC2 1H
PCPDZ 90.00 usec
FLZ 0.00 di&
PL12 19,76 i

SFD2 A400. 1324710 MHz

F2 - Processin ramelers
5| g

5F 1006127550 MHz
W EM

SEB 0

LB 1.00 Hz

GB a

PG 2.00

L i PO A S - ...:Wmm : et brodeiel oo ‘—‘-—-—L

I : b A ; el et | -
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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i g 8 % §§ 883 = g current Data Paransters
S e = i T =0 = o =" HAME fr13035
- e A A 40 UG A0 4D o o EXFNO i
1 PROCHD 1
W/ W F2 = Acguisitian Parameters
. Date_ 20060213
Thme 21.28
INSTAM avdin
i PROBHD 5§ am BEO BE-1H
PLLPRIG 1930
L] 65536
NHAC SOLVENT £OC13
/'l\ NS 32
os a8
F,C Cl SHH B270, 146 Hr
FIORES 0, 1263484 Hz
Ll 3.59504243 sec
RE 144
W B0, 400 usec
L3 6.50 usee
TE N3.0K
] 0.00300000 sec
mmmmzams CHANNEL [ scsss=s=
HUCL iH
1 9.25 usec
|l__ PLI 0.00 dB
. P A0 . 1324710 MHz
F2 - Processing parameters
& 51 3276E
SF 4001300013 BHz
L] EM
558 a
LB Q.30 Hz
5] L]
R 2.00
10 MR plot parameters
CX 22.400 en
cY 15.00 ¢n
FiP 9500 ppa
Fi 3B01.24 Hz
FeP -0.500 ppm
F2 -200,07 Hr
PPHCM 0, 45455 ponfcn
HZCH 181 .B7727 Hijen
-f'rlL e — L J'— L I
T G705 A e L e O P P 2 . T . . e [ L [ ) GO e L,&U-Lﬁlmieg-ﬂj
ppm 9 3] 7 =] 5 4 3 & 1 Q
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Current Data Parameters

HAME fr20043
EXFHD 1
PROCHD ]

F2 = Acguisitiam Paraneters
Date_ 20060220
Time 22,08
INSTRUM avdh
PADBHD 5 nm BBD BB-1H
PULPROG 2930

m GE535
SOLYENT CC13

M5 32

s 8

L B276. 146 Hz
FIDRES 0. 126314 Hz
A0 3.9564243 sec
RE 2

On G, 400 usec
oE 6.50 usec
TE W3I0K
o1 0.00300000 sec
memmmmon CHAMMEL f] sssssses
MUCL iH

Pi 9.35 uger
FLA 0.00 dB
EFD1 A0 1324710 MHz
F2 - Processing parameters
51 32768

5F 10, 1290962 MHz
L] EM

558 [a]

LB 0.30 Hz
GE 1]

PC 2.00

10 MMA plot parameters

Cx 22,00 cn

cY 15.00 en
FiF 9.500 panm

Fi 301.24 Hz
Fef -0.500 ppn
F2 —-200.07 Hz
PPMCM 0. 45455 ppnfom
HICH 181 87727 Hifcnm

LAU-LA-194-01
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F2 - Acquisition Parameters
Date. 20060308
Time 10,20
INSTRUM avd o
PROBHD 5 mm BBO BE-1H
PULPROG 230
0 B5536
SOLVENT Cocl3
NS a
D5 8
SWH B278.146 Hz
FIDRES 0126314 Hz
5 AQ 3.0584243 sec
/u\ Eﬁ ﬂzl}ﬁ"im
A00 use:
AcHN S° TOEt DE .50 usec
TE 303.0 K
o1 0.00300000
F3C DAC SBC
:ﬁa:::: CH#,I\]!I"l.-IlEL | emuss=ss
(crude) P1 9.25 usec
BLi 0.00 dB

SFO1 4001324710 MHz

F2 - Processing parameters
32768

=]

SF 400, 1299943 MHz
WDW EM

5EB L]

LE 0.30 Hz

GEB o

PG 200

l
e :ﬂ( 1
o - A I LJ

o [T IR PR DGR P R B L S PR ] R R S (FRRE R R [RE S ) R it A RSP Or ) IR SR SR £ R S LS R B O [ e b P S T R R ST TR L PR
80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 ppm
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__—6.910

Ch—h anh

4.478
4.468
4.459
4.449

wl

g Current Data Parameters
(] MAME mz 18038
: EXPNOD 10
< PROCNO 1
F2 - Acquisition Parameters
Date_ 20060316
Time 18.29
INSTRUM avand
PROBHD 5 mm BBO BB-1H
%!LPHUG 030
SOLVENT CDCI3
NS 3
DS a
SWH B278.146 Hz
FIDRES 0126314 Hz
—_— AQ 39584243 sec
RG 254
oW E0. 400 usac
DE 6.50 usec
TE AE0K
[af] 0,00300000) sec
======== CHANMNEL i1 ========
MLICA 1H
P1 9.25 uses
PL1 0.00 4B
SFO1 4001324710 MHz
F2 - Processing parameters
1] 32
SF A00. 1299867 MHz
wow EM
S5B o
LE 0,30 Hz
GB o
PC 2.00
AcHMN OMe
F 3 C OMe

BB S e

4.5

4.0

3.5

3.0



HL 10-€Le-V1-NV

8583 8 2 S
Current Data Parameters
M~ M~ © © ™ o NAME al19017
0w ww < (4] (&} EXPNO 10
PROCNO 1
F2 - Acquisition Parameters
Date_ 20060419
Time 17.00
INSTRUM av400
PROBHD 5 mm BBO BB-1H
PULPROG zg30
TD 65536
( SOLVENT MeOD
NS 32
DS 8
SWH 8278.146 Hz
FIDRES 0.126314 Hz
AQ 3.9584243 sec
BW  60.400
.400 usec
NHAc DE 6.50 usec
)\ TE 303.0 K
F3C OH D1 0.00300000 sec
======== CHANNEL f1 ========
NUCH 1H
P1 9.25 usec
PL1 0.00 dB

SFO1 400.1324710 MHz

F2 - Processing parameters

Sl 32768

SF 400.1300066 MHz
WD EM

SSB 0

LB 0.30 Hz

GB 0

PC 2.00

S Y

A A ;JL 1 .

..... ]xr:|x||1|I|||||||||||1111rr1|}r1...A.-.iu....1--wi--vrv..||t||x||n51||||x|1ww

A DM

9 8 7 6 5 4 3 2 1 ppm



