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General information

All reactions were carried out with standard Schlenk techniques under argon. All
reagents were used as received from commercial suppliers unless otherwise stated. All
solvents were purified by distillation following standard procedures. Reaction
progress was monitored by thin layer chromatography (TLC) and components were
visualized by observation under UV light at254nm.Flash column chromatography was
performed using silica gel 60 (200-300 mesh). All 'H NMR, 13C NMR and '°F NMR
spectra were recorded on Bruker AV-III 400 in CDCl;. Chemical shifts were reported
in parts per million (ppm, 8). Proton nuclear magnetic resonance ('"H NMR) spectra is
referenced to the peak of tetramethylsilane (6 = 0.00) and reported as follows:
chemical shift (ppm), multiplicity (s = singlet, t = triplet, q = quartet, m = multiplet)
and coupling constant (Hz). Carbon-13 nuclear magnetic resonance ('}C NMR)

spectra is referenced tothe solvent center peak of CDCl; (6 = 77.0).

CAUTION! Even though we have noted no explosive tendencies of the diazo
compounds, it is strongly recommended that they should be handled with great care

and proper protection.

General procedure for preparation of diazoesters

Method A:

Ny
DBU
PN
R'"” SCO,RZ + TsN > I
2 ® "THForMeCN  R'" "CO,R?

According to a known procedure!-3, to the solution of ethyl phenylacetate
(5mmol) and 4-methylbenzenesulfonyl azide (TsNs) (1.24 g, 6mmol) in anhydrous
CH;CN or THF (40 mL) was added 1,8-diazabicyclo-[5.4.0]-undec-7-ene (DBU)
(1.14 g, 7.5 mmol) slowly at room temperature. Then the reaction mixture was stirred

at room temperature for 15 hours. After water (40 mL) was added, the resulting
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mixture was extracted with diethyl ether (3 x 40 mL). The combined organic layer
was washed with brine (20 mL) and dried over anhydrous Na,SO,. After removing
the solvent under reduced pressure, the residual was purified by column

chromatography on silicagel to give 1a-1k, 1m, 1o-1q, 1s-1v.
Method B:

@)

N
Ar—I + )J\[(COZEt Pd(PPhgz)s /ui
NaOH, EtOH Ar CO,Et

N,

According to a known procedure*, Pd(PPh;), (144 mg, 5 mol%), NaOH (300.0
mg, 7.5 mmol) were suspended in ethanol (10.0 mL) and stirred for 30 minunder
argon. Then aryl iodide (2.5 mmol) and ethyl 2-diazo-3-oxobutanoate (468 mg, 3.0
mmol) was added. The resulting solution was stirred at room temperature for 5 h. The
mixture was filtered through a short path of silica gel with ethyl acetate as eluent.
After removing the solvent under reduced pressure, the residual was purified by

column chromatography on silica gel to give the products 11, 1n and 1w.

General procedure for the germinalaminofluorination of

diazoesters
Method A:
N g
)Ji \ PhO2S\N/802Ph _conditions (PhOZS)ZNXF
Ph NCO,EL k Ph” “CO,Et
1a NFSI 2a

The mixture of diazoesters (0.45mmol) and NFSI (0.3 mmol, 94.6 mg) in 3 mL
DCE was stirred for 48 h under argon at 60 °C or 80 °C. After removing the solvent
under reduced pressure, the residual was purified by column chromatography on silica
gel to give 2. (It should be noted that according to the ’F-NMR, the product 2
contains a small amount of impurities, ranging from 1 to 3%, which could not be

removed by column chromatography.)



Method B: irradiating with UV light (Scheme 3a)

N NFSI (PhO,S)N ><F
ph)J\CO Et . > Ph CO,Et
2 DCE, UV light
1a 23, 28%

The mixture of diazoester 1a (0.45mmol, 85.6 mg) and NFSI (0.3 mmol, 94.6
mg) in 3 mL DCE was irradiated under UV light (A = 254 nm) for 48 h. The yield of
2a is obtained by '°’F NMR Spectroscopy.

Method C: in the presence of radical scavenger (Scheme 3b)

OH
Bu 'Bu
PhO,S),N_ F
N, NESI (PhO2S), P
P'| + > Ph” “CO,Et
Ph™ "CO,Et DCE, 60 °C
1a Me 2a, 80%
BHT

The mixture of diazoester 1a (0.45mmol, 85.6 mg), NFSI (0.3 mmol, 94.6 mg)
and 2,6-di-tert-butyl-4-methylphenol (BHT) (0.3 mmol, 66.1 mg) in 3 mL DCE was
stirred for 48 h under argon at 60 °C. After removing the solvent under reduced
pressure, the residual was purified by a silica gel column chromatography to give 2a

as white solid.

Method D: using selectfluor as fluorine source (Scheme 3c)

N EHZCl (PhO,S),N_ _F
2
Pis . [2] 6F ), —CrNINESOP)] o <CO.Et
Ph COZEt + 472 DCE, 60 OC 2
N 2a, 8%
1a ||: )

The mixture of diazoester 1a (0.45mmol, 85.6 mg), selectfluor (0.3 mmol, 106
mg) and tetrapropylammoniumbenzenesulfonimide (0.3 mmol, 131 mg) in 3 mL DCE
was stirred for 48 h under argon at 60 °C. The yield of 2a is obtained by '"F NMR

Spectroscopy.



Method E: in the presence of Bronsted acid

N2 NFSI PhO,S),N_ F F.__OOCCX3
P§ + CX3COOH ~ (PhO25) > + XX
Ph”™ ~CO,Et DCE, 60 °C Ph” “CO,Et Ph” “CO,Et
1a 2a 3
X = H, 2a, 95% 3a, 0%
X =Cl, 2a, 0% 3b, 0%
X = F,2a, 0% 3c, 0%

The mixture of diazoester 1a (0.45mmol, 85.6 mg), NFSI (0.3 mmol, 94.6 mg) and
Brensted acid (2equivalent) in 3 mL DCE was stirred for 48 h under argon at 60 °C.

The yield of 2a is obtained by '°F NMR Spectroscopy.
Table S1. Geminal aminofluorination of various diazocarbonyl compounds.?

N, . PhOQS\N,SOZPh conditions  (PhO,S),N

| —_—
RﬂkcozR2 F ><co R?
1 NFSI
(PhO2S)N  F PhO,S),N F N(SO,Ph),
% RN :
H™ "CO,Et CO,Et CO,Et
0% 0% 0%
N(SO,Ph), (PhO2S)N_F (PhO; )2
©/\><002Et ‘ CO,Et
0,
0% 0% 0%

(PhO,S)N F

COE! N(SO,Ph), N(SO2Ph),
COLE CO,Et
OH

0% o% 0%

aAll reaction was carried out in 0.30 mmol scale under argon at 60 °C, [1a] =
0.15 M, [NFSI] = 0.10 M, isolated yield.




Nitrogen evolution

The solution of diazoester 1a (0.45mmol) in 3 mL DCE was placed in a round-
bottom flask with NFSI (0.3 mmol, 94.6 mg) or without NFSI. The flask was sealed
with rubber septa and deaerated with DCE saturated argon for 15 min. Then, the
solution was rigorously stirred at 60 °C. The nitrogen in the headspace was withdrawn
by a deaerated Hamilton gas-tight syringe and immediately injected into a HP5890
GC/TCD fitted a Chrompack 5A molecular sieve column (25 m x 0.32 mm) for
analysis and quantified according to a calibration curve prepared by injecting known

quantity of pure nitrogen gas into the reaction flask.
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Figure S1. Plots of nitrogen evolution vs. time for the decomposition of 1a in the

presence of NFSI or without NFSI in DCE at 60 °C.

Kinetic Studies

aA+bB —> cC+dD

_ 1 dAl _ 1dB] _ 1
Rate =376t = b dt - o

= KIA]PBI°

diC] _ 1 dD]
d dt

In(Rate) = In(K[AP[B]?)
= aln[A] + bIn[B] + In(k)
7



A mixture of diazoester, NFSI and 1-bromo-4-fluorobenzenein 3 mL DCE was

stirred under argon. 100 puL of the mixture was sampled by a syringe and quenched by

TFA (2 equivalent) at desired time. The concentration of 2a is obtained by '°"F NMR

Spectroscopy based on the internal standard (1-bromo-4-fluorobenzene). All reaction

was monitored to 0~20 % yield of 2. Initial rates were obtained by linear fit of the

concentration-time plot (Figure S2 and Figure S3). A plot of In(initial rate) vs. In([1a])

or In([NFSI]) showed that the rate for the germinal aminofluorination of diazoesters is

first-order in both 1a and NFSI (Figure S4 and Figure S5, equation 1).

Rate = k[1a][NFSI] (1)
0.04  INFsI
O 060M y=0.002140x - 0.00629, R?=0.9557
O 040M y=0.0009785x - 0.00218, R?* = 0.9446
= A 020M y=0.0005504x - 0.00168, R?=0.9254
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Figure S2. Plots of concentration of 2a vs time for the reaction between diazoester 1a

and NFSI in DCE at 50 °C. [Diazo] = 0.15 M.
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Figure S3. Plots of concentration of 2a vs time for the reaction between diazoester 1a

and NFSI in DCE at 50 °C. [NFSI]=0.10 M.
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Figure S4. Plot of In(initial rate) vs In([NFSI]). y = 1.1895x — 2.442, R? = 0.9605.
The slope of the line is approximately 1, indicating that the rate for the germinal

aminofluorination of diazoester is first-order in NFSI.
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Figure S5. Plot of In(initial rate) vs In([1a]). y = 1.1862x — 2.531, R? = 0.9984. The

slope of the line is approximately 1, indicating that the rate for the germinal

aminofluorination of diazoester is first-order in 1a.
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Effect of temperature. The effect of temperature on initial rate for the reaction
between diazoesters (0.15 M) and NFSI (0.10 M) in DCE were studied from 313 to
353 K (Figure S6). The activation parameters were obtained from the plot of In(initial
rate/T) vs 1/T according to Eyring equation. AH* and AS* were found to be 17.1 kcal
mol-!' and —13.0 cal mol! K-!, respectively. The negative AS* value suggests that a

bimolecular transition state involving NFSI and 1a might be generated.

A Kk +
Eyring equation: L “eHT 1, nke , AS
T R T h R

(A) -11.0-
-11.5-
-12.0-
-12.5-
-13.0-
-13.5.
-14.0-
14.5.
-15.0-
-15.5.

In(initial rate/T)

0.0028 0.0029 0.0030 0.0031 0.0032 0.0033
1T (K™)

Figure S6.Plot of In(initial rate/T) vs 1/T for the reaction between 1a and NFSI in
DCE, [1a] = 0.15 M, [NFSI] = 0.10 M, slope = -8.61 x 103, y-intercept = 1.27 x 10, r?
=0.996.
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Hammett Correlation. The electronic effects of substituent X in the para-
position of diazophenylacetates on the rate constants of this reactionhave been
correlated by Hammett equation, log(kx/ky) = po®. The plot of log(kx/ky) against ¢*
shows a linear relationship (Figure S7), with the slope p = -0.81. The small negative p
value suggests that the transition state is weakly polarized with a positive charge at

the reaction center.

(B) 0.8+

MeO
0.6

Figure S7. Hammett plot of log(kx/ky) vs o* for the reaction of NFSI with para-
substituted diazophenylacetate 1 in DCE at 50 °C, [1] = 0.15 M, [NFSI] = 0.10 M,

slope = -0.81, y-intercept = 0.4 x 102, r2 = 0.995.

Computational method

All the calculations were carried out by using ORCA program package.> Full
geometry optimization and frequency calculation were performed by using B3LYP
functional®’ coupled with def2-SVP? basis set for all atoms. A larger basis set of
def2-TZVPP4 was employed for single point energy corrections. To improve
computational speed, the RIJCOSX approximation®!! in combination with def2-
SVP/J and def2-TZVPP/J'? auxiliary basis sets was applied. Dispersion effects were

12



computed by using the well-established dispersion corrections D3 with Becke-
Johnson damping scheme.'3!# Solvation effects were taken into account by the
universal solvation model based on solute electron density (SMD)"> with the

conductor-like screening model (COSMO).!6

Calculated potential energy surface

As shown in Scheme S1, four possible transformation pathways from reactant 1a
to product 2a were calculated to explore the reaction mechanism. The calculated

barriers of the first step in each pathway are collected in Table S1.

(A) Carbene formation

N2 N2
Ny N ,SO2Ph ! ,SO,Ph + SO,Ph
Py F-N, N + F-N_ — .. +F-N 2
Ph” “CO,Et SOzPh Ph” “CO,Et SOyPh Ph” > CO,E “S0,Ph
TSa

(B) F-N bond breaking

Ny ,SO,Ph N, ,SO,Ph _SO,Ph
e I L

Ph” “CO,Et SOzPh Ph™ “CO,Et SOzPh SO,Ph

(C) C-N bond formation TSe
N> + F-N/Sozph Ph 77777':} :SOZPh Ph F\ SO,Ph
Ph)J\COQEt 'SOzPh EtOC° N, SOPh Et02C>NTN\SOQPh
TSc ’

(D) F transfer
N oy 202Ph Ph SO,Ph Ph SO,Ph

I NGy T . - - N
Ph” “CO,Et SOzPh EtO,C” N,  'SO.Ph EtO,C" N, SO,Ph
TSp

Scheme S1. The first step of the four possible transformation pathways from reactant

1a to product 2a. The major geometric differences were marked in red.

As can be seen from Table S1, pathway D is the lowest energy pathway where a
fluorine transfer transition state (TSp) is located with an enthalpy barrier of 16.2 kcal
mol~!, which is in good agreement with experimental value of 17.1 kcal mol™!. The
C—F and N—F bond lengths in TSp are 1.772 A and 1.920 A, respectively (Figure S8).

The following intermediate Int; after C—F bond formation and C—N bond breaking is
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exothermic by 25.6 kcal mol™!(Figure S9). Though the C-N bond has not been formed
yet, these two atoms are quite close with a distance of 2.858 A (Figure SS8e),
indicating the intermediate Int; is an ionic pair. All attempts to find other possible
mechanisms excluding those shown in Scheme S1 failed as the obtained energy
barriers were higher than 32 kcal mol™! which were not possible in real experiment.
The second step in pathway D was found to proceed in no barrier fashion with N,
leaving. Thus, the corresponding intermediate Int, is exothermic by 12.8 kcal mol ™.
Like Int;, this intermediate is also an ionic pair because the distance of C and N is
3.239 A (Figure S8f). Finally, using the N—C distance as the scanning coordinate
resulted in a downhill energy profile that fell down to the product. As a result, the

total enthalpy change of the reaction is —84.8 kcal mol™!.

Table S2. B3LYP calculated transition state energies in the first step of four possible
pathways. The SCF energy, enthalpy and free energy changes are in kcal mol™! while

entropy changes are in cal mol ' K™!.

AYE AYH AG AlS
A 33.6 32.0 29.0 10.1
B 52.7 51.6 50.9 2.5
C 58.2 54.5 57.9 -11.4
D 18.3 16.2 18.9 —9.0
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Figure S8. Geometries of four transition states in Scheme S1.
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A
Ph SO,Ph
FN,
35 EtO,C +No SO,Ph F
§ — )+\
S ] 7T 162\, Ph™, CO:Et
N +
i Reactant 0.0 N N(SO,Ph)
. 2Ph)2
g N> SO2Ph R N
= )J\ + F—N, Int 256 "~ N2
S | Ph” CO,Et  SO2Ph PSP
T 2 Int, —38.4%,
1a Pho F <, /S02Ph | Ph, COEt
a
Et0,C° Nz = “SO,Ph N
\ N2
\—
Product -84.8

Figure S9. DFT computed enthalpy change (red text, in kcalmol!) for the reaction
between 1a and NFSI.
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1H and 13C NMR Spectra datafor the prepared substrates

Ethyl 2-diazo-2-phenylacetate (1a)!

N, 'H NMR (400 MHz, CDCl3) & 7.48 (d, J = 7.6 Hz, 2H), 7.38 (t, J
©)J\002Et =7.6 Hz, 2H), 7.17 (t, J = 7.6 Hz, 1H), 4.34 (q, J= 7.1 Hz, 2H),
1a 1.34 (t, J = 7.1 Hz, 3H); '*C NMR (100 MHz, CDCls) & 165.2,

128.9, 125.7, 125.6, 123.9, 60.9, 14.4.

Methyl 2-diazo-2-phenylacetate (1b)!

N, 'H NMR (400 MHz, CDCly) 5 7.48 (d, J = 7.5 Hz, 2H), 7.38 (t, J
@cogvm = 7.5 Hz, 2H), 7.18 (t, J= 7.5 Hz, 1H), 3.86 (s, 3H); 3C NMR
1b (100 MHz, CDCl) 5 165.6, 128.9, 125.8, 125.4, 123.9, 51.9.

Isobutyl 2-diazo-2-phenylacetate (1c)'

N, 'H NMR (400 MHz, CDCl3) § 7.48 (d, J = 7.5 Hz, 2H), 7.38 (t, J
©)J\C02"Bu = 7.5 Hz, 2H), 7.17 (t, J = 7.5 Hz, 1H), 4.06 (d, J = 6.6 Hz, 2H),
1c 2.07-1.94 (m, 1H), 0.97 (d, J = 6.6 Hz, 6H); 3C NMR (100

MHz, CDCls) 6 165.2, 128.9, 125.7, 125.6, 123.9, 70.9, 27.87, 19.0.

Benzyl 2-diazo-2-phenylacetate (1d)’

N, 'H NMR (400 MHz, CDCl;) & 7.49 (d, J = 7.4 Hz, 2H), 7.32 —
©)J\0028n 7.41 (m, 7H), 7.18 (t, J = 7.4 Hz, 1H), 5.32 (s, 2H); '3C NMR
1d (100 MHz, CDCl5) § 165.0, 135.9, 128.9, 128.6, 128.3, 128.2,

125.9, 125.4, 124.0, 66.5.

17



(+)-Menthyl 2-diazo-2-phenylacetate (1e)?

. 'H NMR (400 MHz, CDCLy) & 7.49 (d, J = 7.6 Hz, 2H),

2

©)‘\(0//,,, 7.36 (t,J = 7.6 Hz, 2H), 7.15 (t, J = 7.6 Hz, 1H), 4.91-4.85
o | (m,1H), 2.14-2.10 (m, 1H), 1.96-1.88 (m, 1H), 1.73-1.67
1e :

(m, 2H), 1.54-1.48 (m, 1H), 1.44 —1.41 (m, 1H), 1.15-1.02
(m, 2H), 0.93-0.90 (m, 6H), 0.88— 0.84 (m, 1H), 0.81 (d, J = 7.0 Hz, 3H); 3C NMR
(100 MHz, CDCls) & 164.6, 128.8, 125.7, 125.5, 123.8, 74.9, 47.1, 41.3, 34.2, 31.4,
26.5,23.6,21.9, 20.6, 16.5.

4-Diazo-isochroman-3-one (1f)'

S 'H NMR (400 MHz, CDCls) § 7.40-7.36 (m, 1H), 7.18-7.17 (m,
2

WC 2H), 6.96 (d, J = 7.8 Hz, 1H),5.35 (s, 2H); '*C NMR (100 MHz,
0 CDCly) 5 166.8, 134.5, 125.4, 124.0, 118.2, 116.7, 108.6, 26.7.

1f

3-Diazo-1-methyl-2-indolinone (1g)?

'H NMR (400 MHz, CDCL3) § 7.20(t, J = 7.6 Hz, 2H), 7.09 (t, J =
7.6 Hz, 1H), 6.92 (t, J = 7.6 Hz, 1H), 3.32 (s, 3H); 3C NMR (100
MHz, CDCl;) § 166.8, 134.5, 125.4, 122.0, 118.2, 116.7, 108.6,

26.8.

Ethyl 2-diazo-2-(4-fluorophenyl)acetate (1h)'

N 'H NMR (400 MHz, CDCls) § 7.45-7.41 (m, 2H), 7.09-7.05
COzEt| (m, 2H), 4.31 (q, J = 7.1 Hz, 2H), 1.33 (t, J = 7.1 Hz, 3H); 13C
F 1h NMR (100 MHz, CDCly) 8165.1, 160.8 (d, Joy = 245 Hz),

125.7 (dJcr=7.9 Hz), 121.3 (d, Jc5= 3.2 Hz), 115.8 (d, Jcr = 21.8 Hz), 60.9, 14.3.
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Ethyl 2-(4-chlorophenyl)-2-diazoacetate (1i)'

N, 'H NMR (400 MHz, CDCl3) § 7.41 (d, J = 8.7 Hz, 2H),7.32 (d,
ﬁcozEt J = 8.7 Hz, 2H), 432(q, J = 7.1 Hz, 2H), 1.33 (t, J = 7.1 Hz,
cl 1i 3H); 13C NMR (100 MHz, CDCly) & 164.8, 131.3, 129.0,

125.0, 124.2, 61.1, 14.4.

Ethyl 2-diazo-2-(3,4-dichlorophenyl)acetate (1j)!

N, 'H NMR (400 MHz, CDCl;) & 7.65 (d, J = 2.2 Hz, 1H), 7.42

Cl
ﬁCOzEt (d, J=8.5 Hz, 1H), 7.28 (dd, J= 8.5 Hz, J = 2.2 Hz, 1H), 4.34
Cl 1 (q, J = 7.1 Hz, 2H), 1.34 (t, J = 7.1 Hz, 3H); 3C NMR (100

MHz, CDCly) 6 164.3, 133.1, 130.6, 129.2, 126.1, 125.1, 122.5, 61.3, 14.4.

Ethyl 2-(3-chlorophenyl)-2-diazoacetate (1k)!

N, 'H NMR (400 MHz, CDCl3) § 7.55 (s, 1H), 7.34-7.27 (m,2H),

Cl
WCOZB 7.14 (d, J = 7.4 Hz, 1H), 434 (q, J = 7.1 Hz, 2H), 1.34 (t, J =
1K 7.1 Hz, 3H); '>C NMR (100 MHz, CDCLy) & 164.6, 135.0,

130.0, 127.8, 125.6, 123.6, 121.5, 61.2, 14.4.

Ethyl 2-diazo-2-(3,5-dichlorophenyl)acetate (11)!

N, 'H NMR (400 MHz, CDCl) § 7.39 (d, J = 1.8 Hz, 2H), 7.13(t,
Cl
CO.Et| J=1.8 Hz, 1H), 4.34 (q, J= 7.1 Hz, 2H), 1.34 (t, J = 7.1 Hz,

3H); 3C NMR (100 MHz, CDCl;) & 164.0, 135.5, 129.5,
Cl

11 125.4, 121.5, 61.4, 14.4.

Ethyl 2-(4-bromophenyl)-2-diazoacetate (1m)'

N> 'H NMR (400 MHz, CDCl3) 8 7.49 (d, J = 8.7 Hz, 2H), 7.36

/©)kCOzEt (d, J = 8.7 Hz, 2H), 433 (q, J = 7.1 Hz, 2H), 1.34 (t, J = 7.1
Br

1m Hz, 3H); 3C NMR (100 MHz, CDCl;) 8 164.8, 131.9, 125.3,
124.8,119.2,61.1, 14.4.
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Ethyl 2-diazo-2-(4-(trifluoromethyl)phenyl)acetate (1n)*

N, 'H NMR (400 MHz, CDCls) & 7.61 (s, 4H), 4.35 (q, J = 7.1
/©)kCOZEt Hz, 2H), 1.35 (t, J = 7.1 Hz, 3H); 3C NMR (100 MHz,
F3C 1n CDCl3) § 164.4, 130.2, 127.3 (q, Jor =32.6 Hz), 125.7 (q, Jc.

r=3.8 Hz), 124.0 (q, Jcr = 270 Hz), 123.3, 61.3, 14.4.

Ethyl 2-diazo-2-(3,4-dimethylphenyl)acetate (10)!

N, 'H NMR (400 MHz, CDCl3) § 7.36 (d, J = 8.2 Hz, 2H), 7.18 (d,
/©)J\002Et J=82Hz, 2H), 431(q, J = 7.1 Hz, 2H), 2.33 (s, 3H), 1.33 (t, J
1o = 7.1 Hz, 3H); 3C NMR (100 MHz, CDCLy) § 165.4, 135.5,

129.6, 124.0, 122.2, 60.8, 20.9, 14.4.

Ethyl 2-diazo-2-(4-(tosyloxy)phenyl)acetate (1q)!

N, 'H NMR (400 MHz, CDCl3) & 7.70 (d, J = 7.6 Hz, 2H),
/©)J\C02Et 7.40 (d, J= 8.0 Hz, 2H), 5 7.31 (d, J = 7.6 Hz, 2H), 6.98 (d,
TsO 1q J=8.0 Hz, 2H), 4.32(q, J = 6.8 Hz, 2H), 2.45 (s, 3H), 1.33

(t, /= 6.8 Hz, 3H); 13C NMR (100 MHz, CDCl;) § 164.8, 147.2, 145.4, 132.2, 129.8,
128.5,124.9, 124.7, 122.9, 61.1, 21.7, 14.4.

Ethyl 2-(4-(benzyloxy)phenyl)-2-diazoacetate (1r)!

N, 'H NMR (400 MHz, CDCl;) & 7.42 (d, J = 7.0 Hz, 2H),
/©)kCOZEt 7.40-7.36 (m, 4H), 7.34-7.30 (m, 1H), 5.06 (s, 2H), 4.31(q,
BnO 1r J = 7.1 Hz, 2H), 1.33 (t, J = 7.1 Hz, 3H); 13C NMR (100

MHz, CDCls) 6 165.7, 157.1, 136.8, 128.6, 128.0, 127.4, 125.9, 117.4, 115.6, 70.1,
60.9, 14.5.
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Ethyl 2-diazo-2-(4-methoxyphenyl)acetate (1s)!

N, 'H NMR (400 MHz, CDCl;) & 7.37 (d, J = 8.9 Hz, 2H),
/©)kCOZEt 6.93 (d, J = 8.9 Hz, 2H), 4.30(q, J = 7.1 Hz, 2H), 3.78 (s,
MeO 1s 3H),1.32 (t, J= 7.1 Hz, 3H); 13C NMR (100 MHz, CDCl5)

0 165.6,157.9,125.7,116.9, 114.4, 60.8, 55.2, 14.4.

Ethyl 2-diazo-2-(4-methoxyphenyl)acetate (1t)!

Ny 'H NMR (400 MHz, CDCl3) 6 7.20 (d, J = 1.5 Hz, 1H),

MeO
D)‘\C%Et 6.91-6.85 (m, 2H), 4.32(q, J = 7.1 Hz, 2H), 3.90 (s,
MeO 1t 3H),3.88 (s, 3H),1.34 (t, J = 7.1 Hz, 3H); '*C NMR (100

MHz, CDCly) 6 165.7, 149.4, 147.2, 117.5, 116.3, 111.6, 108.2, 60.9, 55.9, 55.8, 14.5.

Ethyl 2-diazo-2-(naphthalen-2-yl)acetate (1u)!

Ny 'H NMR (400 MHz, CDCl;) § 8.01 (s,1H), 7.85 (d, J = 8.5

CozEt Hz, 1H), 7.80 (d, J = 7.3 Hz, 2H), 7.54 (d, J = 8.3 Hz, 1H),

1u 7.50-7.42 (m, 2H), 4.38 (q, J = 6.8 Hz, 2H),1.38 (t, J = 6.8
Hz, 3H); 13C NMR (100 MHz, CDCl3) § 165.3, 133.6, 131.4, 128.6, 127.6, 127.5,

126.6, 125.7, 122.8, 122.5, 121.9, 61.0, 14.5.

Vinyl 2-diazo-2-phenylacetate (1v)!

Ny 'H NMR (400 MHz, CDCl;)87.48 (d, J = 8.0 Hz, 2H), 7.38 (t,

O
W | J=8.0Hz, 2H), 7.18 (t, J = 8.0 Hz, 1H), 6.02-5.93 (m, 1H),
(e}

v 5.40 (dd, J = 17.2Hz, J = 1.2Hz, 1H), 5.27 (d, J = 10.4Hz,
1H), 4.76 (t, ] = 5.5 Hz, 2H); '3C NMR (100 MHz, CDCl3) & 164.7, 132.0, 128.8,

125.7,125.3,123.9, 118.2, 65.3.
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Vinyl 2-diazo-2-phenylacetate(1w)*

Ph

=

1w

N>
CO,Et

'H NMR (400 MHz, CDCl;) § 7.54-7.52 (m, 4H), 7.47
-7.45 (m, 2H), 7.33-7.32 (m, 3H), 4.33 (q, J = 7.1 Hz,
2H), 1.34 (t, J = 7.1 Hz,3H); *C NMR (100 MHz,
CDCly) & 164.8, 132.1, 131.5, 128.3, 128.2, 125.7,

123.4,123.2,120.3, 89.6, 89.1, 61.1, 14.4.
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1H, 13C and F NMR Spectra data for the prepared

products

Ethyl 2-fluoro-2-phenyl-2-(N-(phenylsulfonyl)phenylsulfonamido)acetate (2a)

(PhO,S),N_ F Compound 2a was obtained as a white solid in 97% yield; R
©><002Et =0.61 (petroleum ether : ethyl acetate =3 : 1); 'H NMR (400
2a MHz, CDCls) & 7.85 (d, J = 7.5 Hz, 4H), 7.61 (t, J= 7.4 Hz,

2H), 7.46 (t, J=17.5, 4H), 7.28-7.25 (m, 3H), 7.06 (t, J = 7.8, 2H), 4.38 — 4.22 (m,
2H), 1.30 (t, /= 7.2 Hz,3H); *C NMR (100 MHz, CDCl;) 8 165.8 (d, Jc.r = 29.8 Hz),
140.6, 133.9, 130.0, 129.9 (d, Jcr = 24.9 Hz), 128.7, 128.4 (d, Jc.r = 9.8 Hz), 128.3,
127.4 (d, Jcr = 1.7 Hz), 100.3 (d, Jo.r = 232.5 Hz), 63.4, 13.7; °F NMR (376 MHz,
CDCl;) 6 -118.7; IR (KBr) 1773, 1762, 1450, 1378, 1358, 1261, 1190, 1172, 1067,
1045, 1005, 836, 790, 760, 747, 723, 716, 694, 685, 605, 593, 553 cm'; HRMS-
(DART) (m/z): (M + NHy4)" calcd for Cy,H,4FN,,O6S,, 495.1060; found 495.1043.

Methyl 2-fluoro-2-phenyl-2-(N-(phenylsulfonyl)phenylsulfonamido)acetate (2b)

(PhO,S),N. F Compound 2a was obtained as a white solid in 95% yield;

co,Me| Rg=0.55 (petroleum ether : ethyl acetate = 3 : 1); 'H NMR
2b (400 MHz, CDCl;) 6 7.84 (d, J = 7.8 Hz, 4H), 7.62 (t, J =

7.4 Hz, 2H), 747 (t, J = 7.8, 4H), 7.29- 7.25 (m, 3H), 7.06 (t, J = 7.9, 2H),
3.84(s,3H); 3C NMR (100 MHz, CDCly) & 166.6 (d, Jer = 30.0 Hz), 140.5, 133.9,
130.0, 129.8 (d, Je.r = 25.0 Hz), 128.8, 128.4 (d, Joy = 10.1 Hz), 128.2, 127.5 (d, Jer
= 1.7 Hz), 100.4 (d, Joy = 233.1 Hz), 53.9; '9F NMR (376 MHz, CDCl;)5 -118.9; IR
(KBr) 1772, 1753, 1450, 1387, 1360, 1279, 1208, 1194, 1194, 1087, 1065, 1045,
1034, 1007, 829, 822, 780, 752, 722, 682, 636, 606, 584, 561, 533 cm'; HRMS-
(DART) (m/z): (M + NH,)* caled for CoHy»FNO4S,, 481.0903; found 481.0893.

Isobutyl2-fluoro-2-phenyl-2-(N-(phenylsulfonyl)phenylsulfonamido)acetate (2c)
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(PROS),N. F Compound 2¢ was obtained as a white solid in 95% yield; R
25)2

Cco,By = 0.39 (petroleum ether : ethyl acetate = 5 : 1); 'TH NMR
2c (400 MHz, CDCl3) 6 7.85 (d, J = 8.0 Hz, 4H), 7.61 (t, J =

7.4 Hz, 2H), 7.46 (t,J=17.9, 4H), 7.27— 7.24 (m, 3H), 7.05 (t, J = 7.8, 2H), 4.00 (d, J
= 6.6 Hz, 2H), 2.04-1.93 (m, 1H), 0.882 (d, J = 6.6 Hz, 3H), 0.876 (d, /= 6.8 Hz, 3H);
13C NMR (100 MHz, CDCls) 8 165.9 (d, Jc.r = 30.0 Hz), 140.6, 133.9, 130.1 (d, Jc.r
=25.1 Hz), 129.9, 128.7, 128.33, 128.36 (d, Jcr = 9.6 Hz), 127.4 (d, Jcr = 1.6 Hz),
100.4 (d, Jo.r = 232.5 Hz), 73.2, 27.4, 18.9; ’F NMR (376 MHz, CDCl;) 4 -118.8; IR
(KBr) 1768, 1452, 1381, 1357, 1262, 1246, 1208, 1190, 1174, 1162, 1083, 1066,
1042, 1007, 818, 777, 758, 748, 717, 684, 606, 591, 546; HRMS-(DART) (m/z): (M +
NH,)" caled for Co4H3FN>O4S,, 523.1373; found 523.1360.

Benzyl2-fluoro-2-phenyl-2-(N-(phenylsulfonyl)phenylsulfonamido)acetate (2d)

(PhO,S),N_ F Compound 2d was obtained as a white solid in 94% yield; Ry
CO,Bn| = 0.63 (petroleum ether : ethyl acetate =3 : 1); 'H NMR (400
2d MHz, CDCl;)é 7.81 (d, J = 7.9 Hz, 4H), 7.58 (t, J = 7.4 Hz,

2H), 7.39 (t, J = 7.8, 4H), 7.33 — 7.31 (m, 5H), 7.25—- 7.19 (m, 3H), 7.01 (t, J = 7.7,
2H), 5.28 (d, J = 12.1 Hz, 1H), 5.23 (d, J = 12.1 Hz, 1H); 3C NMR (100 MHz,
CDCl5) 6 165.5 (d, Jc.r = 30.7 Hz), 140.4, 134.3, 133.9, 130.0, 129.7 (d, Jcr = 24.9
Hz), 128.7, 128.48, 128.47 (d, Jcr = 8.0 Hz), 128.46, 128.3, 127.4 (d, Jc.r = 1.5 Hz),
100.3 (d, Jcr = 231.8 Hz), 68.9; '9F NMR (376 MHz, CDCls) 6 -118.4; IR (KBr)
1771, 1751, 1450, 1381, 1363, 1267, 1190, 1174, 1080, 1068, 1044, 1004, 816, 772,
753, 723, 695, 680, 595, 555 cm!; HRMS-(DART) (m/z): (M + NHy4)" caled for
Cy7H36FN,O¢S,, 557.1216; found 557.1204.
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(+)-Menthyl 2-fluoro-2-phenyl-2-(N-(phenylsulfonyl)phenylsulfonamido)acetate
(2¢)

( | Compound 2e was obtained as a white solid in 92%
(PhO,S),N_ F
©)Sf0/,,,, yield; R¢= 0.57 (petroleum ether : ethyl acetate =5 : 1);
0 : 'H NMR (400 MHz, CDCl;)5 7.88 — 7.84 (m, 8H),
1e :

7.61- 7.58 (m, 4H), 7.47 — 7.43 (m, 8H), 7.27 — 7.23

(m, 6H), 7.08 — 7.02 (m, 4H), 4.79— 4.66 (m, 2H), 2.18(d, J = 12.2 Hz,1H), 2.03 —
1.99 (m, 1H), 1.80 (d, J = 11.9 Hz, 1H), 1.64 — 1.54 (m, 4H), 1.46 — 1.36 (m, 3H),
1.34 — 1.26 (m, 2H), 1.15 — 1.04 (m, 3H), 1.01 — 0.91 (m, 1), 0.89 — 0.83 (m, 8H),
0.79 (d, J= 6.6 Hz, 3H), 0.74 (d, J = 6.9 Hz, 3H), 0.53 (d, /= 7.0 Hz, 3H), 0.29 (d, J
= 6.9 Hz, 3H); 3C NMR (100 MHz, CDCl;) 8 165.8 (d, Jc.r = 27.9 Hz), 165.6 (d, Jc.r
= 28.8 Hz), 140.6, 140.5, 133.83, 133.77, 130.1 (d, Jcr = 11.9 Hz), 129.9, 129.85 (d,
Jer=11.7 Hz), 129.83, 128.65, 128.62, 128.5, 128.4, 128.36, 127.2 (d, Jcr= 1.1 Hz),
127.1 (d, Jcr = 1.4 Hz), 100.7 (d, Jcr = 233.5 Hz), 100.5 (d, Jcr = 235.4 Hz), 78.1,
77.7, 46.8, 46.7, 39.6, 39.2, 34.0, 33.9, 31.4, 31.2, 25.51, 25.55, 23.1, 23.0, 21.85,
21.81, 20.7, 20.1, 15.74, 15.70; '°F NMR (376 MHz, CDCl;) & -118.4, -119.4; IR
(KBr) 1742, 1450, 1380, 1289, 1269, 1174, 1080, 1045, 1006, 830, 786, 756, 719,
684, 596, 551 cm'!l; HRMS-(DART) (m/z): (M + NHy)* caled for C3gH3sFN,O4S,,
605.2155; found 605.2143.

N-(4-fluoro-3-oxoisochroman-4-yl)-N-(phenylsulfonyl)benzenesulfonamide (2f)

(PhO,S),N_  F Compound 2fwas obtained as a white solid in 97% yield; Ry =

(0]
(;éf 0.29 (petroleum ether : ethyl acetate = 3 : 1); 'H NMR (400
o

of MHz, CDCl3) & 7.95 (d, J = 7.8 Hz, 1H), 7.79 (d, J = 6.2 Hz,

4H), 7.61 (t, J= 7.4, 2H), 7.52 (t, J= 7.7 Hz, 1H), 7.44 (t, J = 7.7 Hz, 4H), 7.38 (t, J =
7.5 Hz, 1H), 6.82 (d, J= 7.5 Hz, 1H), 5.10 (d, J = 13.9 Hz, 1H), 4.89 (d, /= 13.9 Hz,
1H); '3C NMR (100 MHz, CDCl;) § 163.1 (d, Jer = 26.4 Hz), 139.5, 134.2, 133.9 (d,
Jox = 5.5 Hz), 130.7, 129.9 (d, Jor = 4.8 Hz), 129.2 (d, Jor = 25.5 Hz), 128.8, 128.6,

128.2, 124.6, 95.9 (d, Jor = 232.9 Hz), 68.6; 'F NMR (376 MHz, CDCl;) & -120.5;
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IR (KBr) 1771, 1455, 1449, 1387, 1363, 1240, 1191, 1175, 1130, 1086, 1072, 1004,
989, 792, 758, 722, 702, 681, 670, 612, 592, 581, 547 cm!; HRMS-(DART) (m/z):
(M + NHy)* caled for C,;H,0FN,0O¢S,, 479.0747; found 479.0731.

N-(3-fluoro-1-methyl-2-oxoindolin-3-yl)-N-(phenylsulfonyl)benzenesulfonamide

(2g)

(PhOS)N ¢ Compound 2g was obtained as a white solid in 83% yield; Ry =

0| 0.36 (petroleum ether : ethyl acetate =3 : 1); "H NMR (400 MHz,

N
2g | CDCl;) & 7.85 — 7.80 (m, SH), 7.64 (t, J = 7.4 Hz, 2H), 7.50 -

7.46 (m, 5H), 7.16 (t, J = 7.6, 1H), 6.89 (t, J = 7.8 Hz, 1H), 3.20 (s, 3H); 13C NMR
(100 MHz, CDCl;) 6 167.9 (d, Jcr = 21.9 Hz), 144.6 (d, Jcr = 5.8 Hz), 139.9, 134.1,
133.2 (d, Jor = 3.5 Hz), 128.7, 126.4, 123.6 (d, Jcr = 3.1 Hz), 123.0,122.8, 109.3 (d,
Jer = 1.2 Hz), 98.2 (d, Jc.r = 208.6 Hz), 26.6; 'F NMR (376 MHz, CDCl;) 8 -129.4;
IR (KBr) 1751, 1617, 1473, 1450, 1382, 1362, 1180, 1169, 1114, 1084, 1064, 1028,
885, 762, 753, 719, 687, 610, 581 cm’!; HRMS-(DART) (m/z): (M + NHy4)" calcd for
C,1H,1FN3058S,, 478.0907; found 478.0897.

Ethyl 2-fluoro-2-(4-fluorophenyl)-2-(N-

(phenylsulfonyl)phenylsulfonamido)acetate (2h)

(PhO,S),N_ F Compound 2h was obtained as a white solid in 96% yield; Ry

CO.Et| = 0.44 (petroleum ether : ethyl acetate = 5 : 1); 'H NMR

F 2h (400 MHz, CDCl3) § 7.89 (d, J = 7.6 Hz, 4H), 7.63 (t, J = 7.4

Hz, 2H), 7.49 (t, J = 7.6 Hz, 4H), 7.27-7.23 (m, 2H), 6.74 (t, J = 8.6 Hz, 2H), 4.39—
4.23 (m, 2H), 1.30 (t,J = 7.1 Hz, 3H); 3C NMR (100 MHz, CDCl;) 8 165.8 (d, Jc.r =
29.4 Hz), 163.6 (d, Jcr = 250 Hz), 140.4, 134.0, 130.8 (t, Jo.r = 9.4 Hz), 128.8, 128.3,
125.7 (dd, Jer = 25.4 Hz, Jcr = 3.2 Hz), 114.5 (dd, Jor = 21.7 Hz, Jcog = 1.2 Hz),
100.0 (d, Jc.r = 233.0 Hz), 63.6, 13.7; 1F NMR (376 MHz, CDCl;) 6 -110.0, 117.9;
IR (KBr) 1746, 1603, 1509, 1449, 1381, 1357, 1303, 1270, 1239, 1184, 1176, 1168,
1074, 1045, 998, 903, 852, 812, 753, 722, 683, 619, 600, 575, 550 cm™'; HRMS-
(DART) (m/z): (M + NHy4)" calcd for CyyH3F2N,06S,, 513.0966; found 513.0954.
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Ethyl 2-(4-chlorophenyl)-2-fluoro-2-(N-

(phenylsulfonyl)phenylsulfonamido)acetate (2i)

(PhO,S),N_ F Compound 2i was obtained as a white solid in 98% yield; Ry
/©>< COyEt| =0.43 (petroleum ether : ethyl acetate = 5 : 1); 'H NMR (400
Cl 2i MHz, CDCl3) & 7.86 (d, J = 7.4 Hz, 4H), 7.64 (t, J = 7.4 Hz,

2H), 7.49 (t, J = 7.5 Hz, 4H), 7.20 (d, J = 8.8, 2H), 7.02 (d, J = 8.6 Hz, 2H), 4.39—
4.22 (m, 2H), 1.30 (t, J = 7.2 Hz,3H); 13C NMR (100 MHz, CDCl3) 8 165.6 (d, Jc.r =
29.6 Hz), 140.4, 136.5, 134.1, 129.9 (d, Jcr = 9.8 Hz), 128.8, 128.5 (d, Jcg = 25.7
Hz), 128.3, 127.6 (d, Jcr = 1.2 Hz), 99.9 (d, Jc.r = 233.8 Hz), 63.6, 13.7; 1°F NMR
(376 MHz, CDCl;) 6 -118.9; IR (KBr) 1748, 1491, 1451, 1381, 1385, 1300, 1266,
1182, 1175, 1162, 1096, 1075, 1048, 997, 907, 849, 813, 798, 754, 721, 685, 616, 608,
597, 560, 548 cm’'; HRMS-(DART) (m/z): (M + NH,)" calcd for C,,H,3CIFN,OgS,,
529.0670; found 529.0658.

Ethyl2-(3,4-dichlorophenyl)-2-fluoro-2-(N-

(phenylsulfonyl)phenylsulfonamido)acetate(2j)

(PhO,S),N_ F Compound 2j was obtained as a white solid in 94% yield; Ry
Cl

D><CO2Et = (0.43 (petroleum ether : ethyl acetate = 5 : 1); 'H NMR (400
Cl 2j MHz, CDCly) & 7.87 (d, J = 7.7 Hz, 4H), 7.66 (t, J = 7.4 Hz,

2H), 7.52 (t, J = 7.6 Hz, 4H), 7.30-7.23 (m, 2H), 7.16 (d, J = 1.8 Hz, 1H), 4.41—
4.22 (m, 2H), 1.31(t, J= 7.2 Hz,3H); 13C NMR (100 MHz, CDCl;) 6 165.2 (d, Jcr =
29.6 Hz), 140.1, 134.9, 134.3, 131.8 (d, Jcr = 1.9 Hz), 130.21 (d, Jcr = 10.0 Hz),
130.20 (d, Jcr = 26.0 Hz), 129.4, 128.9, 128.2, 128.1 (Jcr = 10.2 Hz), 99.2 (d, Jcr =
234.8 Hz), 63.8, 13.6; '’F NMR (376 MHz, CDCl;) 6 -118.5; IR (KBr) 1740, 1466,
1449, 1388, 1369, 1360, 1296, 1263, 1212, 1190, 1176, 1083, 1056, 1033, 1015, 909,
851, 827, 789, 760, 751, 724, 682, 616, 609, 579 cm*'; HRMS-(DART) (m/z): (M +
NH,)" caled for C5,H,CI2FN,O4S,, 563.0280; found 563.0269.

Ethyl 2-(4-chlorophenyl)-2-fluoro-2-(N-
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(phenylsulfonyl)phenylsulfonamido)acetate (2k)

(PhO,S),N_ F Compound 2k was obtained as a white solid in 85% yield; Ry

Cl
\©><C02Et = (.38 (petroleum ether : ethyl acetate = 5 : 1); 'H NMR (400
2k MHz, CDCl;) 6 7.90 (d, J = 7.5 Hz, 4H), 7.64 (t, J = 7.4 Hz,

2H), 7.50 (t, /= 7.6 Hz, 4H), 7.33 (d,J=7.9, 1H), 7.26 (d, J=5.9 Hz, 1H), 7.10 (4,
J = 8.0 Hz, 1H), 7.05 (s, 1H), 4.40-4.22 (m, 2H),1.30 (t, J = 7.1 Hz,3H); *C NMR
(100 MHz, CDCl;) 6 165.4 (d, Jc.r = 29.9 Hz), 140.2, 134.2, 133.4 (d, Jcr = 2.2 Hz),
132.0 (d, Jc.r = 25.6 Hz), 130.3, 128.8, 128.7 (d, Jc.r = 6.1 Hz), 128.4 (d, Jcr = 10.1
Hz), 128.2, 126.9 (d, Jc.r = 10.2 Hz), 99.5 (d, Jcr = 233.9 Hz), 63.6, 13.6; I°F NMR
(376 MHz, CDCl;) 6 -118.4; IR (KBr) 1773, 1749, 1577, 1477, 1452, 1417, 1389,
1362, 1281, 1267, 1206, 1193, 1168, 1108, 1087, 1066, 1048, 1023, 998, 904, §35,
776, 753, 721, 683, 639, 606 cm'; HRMS-(DART) (m/z): (M + NH,4)" caled for
CHy;CIFN,O6S,, 529.0670; found 529.0664.

Ethyl2-(3,5-dichlorophenyl)-2-fluoro-2-(N-

(phenylsulfonyl)phenylsulfonamido)acetate (21)

(PhO,S)N. F Compound 21 was obtained as a white solid in 52% yield; R¢=

cl CO,Et| 0.52 (petroleum ether : ethyl acetate = 5 : 1); 'H NMR (400

MHz, CDCl3) § 7.91 (d, J = 7.8 Hz, 4H), 7.66 (t, J = 7.4 Hz,

Cl

2H), 7.53 (t, J="7.8 Hz, 4H), 7.30 (s, 1H), 7.13 (s, 2H), 4.41
—4.22 (m, 2H),1.30(t, J= 7.2 Hz,3H); 13C NMR (100 MHz, CDCl;) 8 165.1 (d, Jcr =
30.0 Hz), 140.2, 134.4, 134.3 (d, Jcr = 2.0 Hz), 133.6 (d, Jcr = 26.2 Hz), 130.4,
128.9, 128.3, 127.0 (Jor = 10.4 Hz), 99.0 (d, Jcr = 235.1 Hz), 63.9, 13.6; '°F NMR
(376 MHz, CDCl;) 6 -118.0.IR (KBr) 1770, 1471, 1450, 1382, 1358, 1298, 1261,
1245, 1208, 1190, 1175, 1163, 1083, 1065, 1041, 1006, 929, 898, 817, 777, 762, 758,
746, 716, 683, 633, 614, 606, 590, 560, 541 cm'!'; HRMS-(DART) (m/z): (M + NHy)"
calcd for Cy,H,,CLEN,O6S,, 563.0280; found 563.0267.

Ethyl 2-(4-bromophenyl)-2-fluoro-2-(N-

(phenylsulfonyl)phenylsulfonamido)acetate (2m)
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(PhO,S),N_ F Compound 2m was obtained as a white solid in 97% yield; R
CO.Et| = 0.44 (petroleum ether : ethyl acetate =5 : 1); 'H NMR (400
Br 2m MHz, CDCls) 6 7.85 (d, J = 7.6 Hz, 4H), 7.64 (t, J = 7.4 Hz,

2H), 7.49 (t, J=7.7 Hz, 4H), 7.18 (d, J = 8.7, 2H), 7.13 (d, J = 8.8 Hz, 2H), 4.39—
4.22 (m, 2H), 1.30 (t, J= 7.1 Hz,3H); *C NMR (100 MHz, CDCl;) 8 165.5 (d, Jc.r =
29.3 Hz), 140.4, 134.1, 130.6 (d, Jcr = 1.3 Hz), 130.0 (d, Jcr = 9.8 Hz), 129.1 (d, Jc.r
= 25.6 Hz), 128.8, 128.3, 124.9, 99.9 (d, Jc.r = 234.0 Hz), 63.7, 13.7; '°F NMR (376
MHz, CDCl3) 6 -119.1; IR (KBr) 1748, 1589, 1488, 1450, 1403, 1378, 1355, 1296,
1266, 1184, 1173, 1162, 1078, 1048, 996, 905, 847, 810, 754, 742, 720, 701, 683, 614,
605, 597, 559, 543 cm!; HRMS-(DART) (m/z): (M + NHy)" caled for
C2,H»3BrFN,OgS,, 573.0165; found 573.0160.

Ethyl 2-fluoro-2-(N-(phenylsulfonyl)phenylsulfonamido)-2-(4-

(trifluoromethyl)phenyl)acetate (2n)

(PhO,S),N_ F Compound 2n was obtained as a white solid in 55% yield; Ry
CO.Et| = 0.45 (petroleum ether : ethyl acetate = 5 : 1); 'H NMR (400
FsC 2n MHz, CDCl3) 6 7.84 (d, J = 7.6 Hz, 4H), 7.64 (t, J = 7.5 Hz,

2H), 7.48 (t, J= 7.8 Hz, 4H), 7.42 (d, J = 8.2, 2H), 7.30 (d, J = 8.4 Hz, 2H), 4.40 —
4.22 (m, 2H), 1.30 (t, J = 7.1 Hz,3H); 13C NMR (100 MHz, CDCl3) 8 165.3 (d, Jc.r =
29.7 Hz), 140.4, 134.2, 134.1 (d, Jcr = 25.5 Hz), 131.9 (q, Jcr = 32.6 Hz), 128.87 (d,
Jor = 9.5 Hz), 128.86, 128.3, 123.5 (q, Jcr = 270.8 Hz), 124.2 (m), 99.7 (d, Jcr =
234.6 Hz), 63.8, 13.6; '°F NMR (376 MHz, CDCls) 6 -63.1, -119.3;IR (KBr) 1747,
1453, 1388, 1365, 1328, 1300, 1282, 1176, 1133, 1084, 1073, 1056, 1005, 998, 916,
856, 812, 763, 717, 687, 616, 605, 593, 559, 547 cm™'; HRMS-(DART) (m/z): (M +
NH,)" calcd for Cy3H,3F4N,O6S,, 563.0934; found 563.0924.

Ethyl 2-fluoro-2-(N-(phenylsulfonyl)phenylsulfonamido)-2-(p-tolyl)acetate (20)

(PhO,S),N_ F Compound 20 was obtained as a white solid in 95% yield; Ry =

CO,Et 2
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0.36 (petroleum ether : ethyl acetate = 5 : 1); 'H NMR (400 MHz, CDCl;) & 7.84 (d, J
=7.6 Hz, 4H), 7.61 (t, J= 7.4 Hz, 2H), 7.46 (t,J="7.7 Hz, 4H), 7.13 (d,J= 8.2, 2H),
6.85 (d, J= 8.1 Hz, 2H), 4.38—4.21 (m, 2H),2.29 (s, 3H), 1.30 (t, /= 7.1 Hz,3H); 13C
NMR (100 MHz, CDCl;) 6165.9 (d, Jc.r = 29.5 Hz), 140.5, 140.2, 133.8, 128.6, 128.4
(d, Jcr = 9.8 Hz), 128.3,128.1 (d, Jcr = 1.6 Hz), 126.7 (d, Jcr = 25.0 Hz), 100.4 (d,
Jor = 232.3 Hz), 63.3, 21.1, 13.7; "F NMR (376 MHz, CDCl;)5 -118.6; IR (KBr)
1747, 1450, 1377, 1356, 1315, 1298, 1271, 1183, 1174, 1162, 1107, 1050, 1028, 1014,
996, 906, 855, 845, 810, 792, 754, 722, 704, 685, 620, 612, 600, 576, 553, 532 cm’!;
HRMS-(DART) (m/z): (M + NHy)* caled for Cy3Hp6FN,OS,, 509.1216; found
509.1210.

Ethyl 2-fluoro-2-(N-(phenylsulfonyl)phenylsulfonamido)-2-(4-

(tosyloxy)phenyl)acetate (2q)

(PhO,S),N_ F Compound 2q was obtained as a white solid in 92% yield; R¢
/©><002Et = 0.40 (petroleum ether : ethyl acetate = 3 : 1); 'H NMR
TS0 g (400 MHz, CDCl5) & 7.83 (d, J = 7.8 Hz, 4H), 7.74 (d, J =

8.2 Hz, 2H), 7.64 (t, J= 7.4 Hz, 2H), 7.50 (t, J = 7.7 Hz, 4H), 7.35 (d, J= 8.1, 2H),
7.19 (d, J = 8.6 Hz, 2H), 6.72 (d, J = 8.8 Hz, 2H), 4.37-4.23 (m, 2H),2.45 (s, 3H),
1.29(t, J = 7.2Hz,3H); 13C NMR (100 MHz, CDCl3) § 165.5 (d, Je.r = 29.9 Hz), 150.7,
145.8, 140.3, 134.2, 132.2, 130.1 (d, Jo.r = 9.9 Hz), 129.9, 128.9, 128.5 (d, Je.r = 21.2
Hz), 128.39, 128.35, 121.3(d, Jey = 1.1 Hz), 99.8 (d, Jor = 232.9 Hz), 63.6, 21.7,
13.7; 9F NMR (376 MHz, CDCl;) & -118.0; IR (KBr) 1771, 1750, 1597, 1502, 1451,
1380, 1363, 1295, 1268, 1203, 1179, 1157, 1078, 1048, 1004, 997, 867, 818, 770, 754,
722, 684, 661, 621, 600, 572, 557, 542 cm'; HRMS-(DART) (m/z): (M + NH,)* caled
for CroH30FN,0,S3, 665.1097; found 665.1076.

Ethyl 2-(4-(benzyloxy)phenyl)-2-fluoro-2-(N-
(phenylsulfonyl)phenylsulfonamido)acetate (2r)

(PhO,S),N_ F Compound 2r was obtained as a white solid in 44% yield;

/©><002Et R¢ = 0.63 (petroleum ether : ethyl acetate = 3 : 1); 'H NMR
BnO

or (400 MHz, CDCl3) & 7.82 (d, J = 7.7 Hz, 4H), 7.55 (t, J =
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7.4 Hz, 2H), 7.41 — 7.34 (m, 9H), 7.13 (d, J=8.7, 2H), 6.61 (d, J = 8.6 Hz, 2H), 5.05
(d, J=12.0 Hz, 1H), 5.00 (d, J = 12.0 Hz, 1H), 4.37- 4.21 (m, 2H), 1.29 (t, J = 7.1
Hz,3H); 3C NMR (100 MHz, CDCls) 6 165.8(d, Jc.r = 29.4 Hz), 159.8, 140.5, 136.4,
133.8, 130.1 (d, Jcr = 9.7 Hz), 128.63, 128.62, 128.5, 128.2, 127.4, 121.4 (d, Jcr =
25.1 Hz), 113.7 (d, Jcr = 1.0 Hz), 100.3 (d, Jc.r = 231.6 Hz), 69.8, 63.3, 13.7; '°F
NMR (376 MHz, CDCls) ¢ -117.5; IR (KBr) 1769, 1748, 1607, 1583, 1510, 1450,
1378, 1362, 1257, 1180, 1075, 1045, 993, 846, 820, 800, 754, 731, 722, 683, 606, 550
cm™'; HRMS-(DART) (m/z): (M + NH,)" caled for C,90H30FN,04S,, 601.1478; found
601.1467.

Ethyl 2-fluoro-2-(4-methoxyphenyl)-2-(N-

(phenylsulfonyl)phenylsulfonamido)acetate (2s)

(PhO,S),N_ F Compound 2s was obtained as a white solid in 43% yield; Ry
CO.Et] = 0.20 (petroleum ether : ethyl acetate = 3 : 1); '"H NMR
MeO 2s (400 MHz, CDCl3) § 7.85 (d, J = 7.6 Hz, 4H), 7.61 (t, J =

7.5 Hz, 2H), 7.47 (t, J = 7.7 Hz, 4H), 7.15 (d, J = 8.8, 2H), 6.54 (d, J = 8.8 Hz, 2H),
4.39—-4.23 (m, 2H), 3.77 (s, 3H), 1.31 (t, J = 7.2Hz,3H); *C NMR (100 MHz, CDCl;)
0 165.9 (d, Jcr =29.3 Hz), 160.8, 140.5, 133.8, 130.1 (d, Jcr = 9.8 Hz), 128.7, 128.2,
121.2 (d, Jor = 25.0 Hz), 112.8 (d, Jcr = 1.2 Hz), 100.4 (d, Jcr = 231.7 Hz), 63.3,
55.3, 13.7; F NMR (376 MHz, CDCl;) 6 -117.7; IR (KBr) 1768, 1746, 1609, 1585,
1513, 1449, 1374, 1262, 1170, 1086, 1045, 1018, 992, 849, 819, 753, 722, 684, 581,
547 cml; HRMS-(DART) (m/z): (M + NHy)" caled for Cy3HpFN,O4S,, 525.1165;
found 525.1165.

Ethyl 2-(3,4-dimethoxyphenyl)-2-fluoro-2-(N-

(phenylsulfonyl)phenylsulfonamido)acetate (2t)

(PhO,S),N_ F Compound 2t was obtained as a white solid in 40% yield; R¢

MeO
COzEt] = 0.21 (petroleum ether : ethyl acetate = 3 : 1); 'H NMR

MeO 2t (400 MHz, CDCl3) & 7.85 (d, J = 7.8 Hz, 4H), 7.61 (t, J =

7.4 Hz, 2H), 7.48 (t, J = 7.7 Hz, 4H), 6.86 (d, J = 7.5, 1H), 6.72 (s, 1H), 6.54 (d, J =
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8.7, 1H), 4.40— 4.24 (m, 2H), 3.85 (s, 3H), 3.58 (s, 3H), 1.32 (t, J = 7.2 Hz,3H); 13C
NMR (100 MHz, CDCls) 6 165.8 (d, Jcr = 29.4 Hz), 150.3, 147.5, 140.6, 133.8,
128.7, 128.2, 122.1 (d, Jc.r = 10.2 Hz), 121.3 (d, Jc.r = 25.2 Hz), 111.4 (d, Jc.r = 10.2
Hz), 109.6, 100.3 (d, Jc.r = 232.0 Hz), 63.4, 55.9, 55.4, 13.7; 'F NMR (376 MHz,
CDCl) 6 -117.1;IR (KBr) 1770, 1750, 1518, 1465, 1448, 1376, 1361, 1266, 1248,
1189, 1171, 1150, 1082, 1056, 1039, 1024, 882, 856, 827, 800, 758, 722, 684, 625,
592, 550 cm’!; HRMS-(DART) (m/z): (M + NHy)" caled for C,4H,sFN,OgS,,
555.1271; found 555.1258.

Ethyl 2-fluoro-2-(naphthalen-2-yl)-2-(N-

(phenylsulfonyl)phenylsulfonamido)acetate (2u)

(PhO,S),N_ F Compound 2u was obtained as a white solid in 90% yield; R¢
COzEt = 0.39 (petroleum ether : ethyl acetate = 5 : 1); 'H NMR
2u (400 MHz, CDCls) 6 7.80 (d, J = 7.8 Hz, 4H), 7.77 (d, J =

10.8 Hz, 1H), 7.62-7.49 (m, 6H), 7.45-7.42 (m, 2H), 7.37 (d, J = 8.1 Hz, 4H), 4.41—
4.21 (m, 2H), 1.28 (t, J= 7.2 Hz,3H); *C NMR (100 MHz, CDCl;) 8 165.8 (d, Jc.r =
29.7 Hz), 140.5, 133.9, 133.5, 131.6 (d, Jcr = 1.4 Hz), 128.870 (d, Jcr = 9.9 Hz),
128.872, 128.6, 128.3, 127.7, 127.3, 127.0, 126.9 (d, Jcr = 1.6 Hz), 126.3, 124.9 (d,
Jer = 9.6 Hz), 100.5 (d, Jcr = 233.0 Hz), 63.4, 13.7; '"F NMR (376 MHz, CDCl;) 6 -
118.2; IR (KBr) 1770, 1750, 1506, 1475, 1449, 1380, 1361, 1293, 1270, 1174, 1129,
1082, 1051, 1026, 943, 914, 860, 829, 810, 751, 722, 684, 630, 616, 611, 599, 580,
558, 543 c¢m’!; HRMS-(DART) (m/z): (M + NHy)" caled for C,sHysFN,OgS,,
545.1216; found 545.1203.

Allyl 2-fluoro-2-phenyl-2-(N-(phenylsulfonyl)phenylsulfonamido)acetate (2v)

(PhO,S),N_ F Compound 2v was obtained as a white solid in 96%
(0]
TN yield; R¢ = 0.38 (petroleum ether : ethyl acetate =5 : 1);
@)
2v '"H NMR (400 MHz, CDCl;) 6 7.74 (d, J = 7.6 Hz, 4H),

7.50 (d, J = 7.5 Hz, 2H),7.35 (t, J = 7.8 Hz, 4H), 7.19— 7.15 (m, 3H), 6.95 (d, J = 8.0
Hz, 2H), 5.84-5.76 (m, 1H), 5.20— 5.10 (m, 2H), 4.68— 4.58 (m, 2H); 3C NMR (100
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MHz, CDCl3) & 165.5 (d, Jcr = 30.1 Hz), 140.4, 133.9, 130.7, 130.0, 129.7 (d, Jcr =
24.9 Hz), 128.7, 128.4 (d, Jc.r = 9.8 Hz), 128.2, 127.4 (d, Jcr = 1.7 Hz), 119.3, 100.3
(d, Jor = 232.7 Hz), 67.6; '9F NMR (376 MHz, CDCl;) § -118.8; IR (KBr) 1770,
1751, 1450, 1381, 1362, 1295, 1273, 1253, 1208, 1172, 1082, 1068, 1046, 1007, 931,
827,777,754, 721, 694, 683, 601, 553, 542 cm’!; HRMS-(DART) (m/z): (M + NH,)"
calcd for Cy3HyuFN>OgS,, 507.1060; found 507.1049.

Ethyl 2-fluoro-2-(4-(phenylethynyl)phenyl)-2-(N-

(phenylsulfonyl)phenylsulfonamido)acetate (2w)

(PhO,S),N_ F Compound 2w was obtained as a white solid in 96%
CO2Et| yield; Ry = 0.45 (petroleum ether : ethyl acetate = 5 : 1);

oh Z o '"H NMR (400 MHz, CDCl;) & 7.79 (d, J = 7.5 Hz, 4H),
7.53 (t,J=7.4 Hz, 2H), 7.45— 7.43 (m, 2H), 7.39 (t, J = 7.6 Hz, 4H), 7.27 — 7.26 (m,

3H), 7.17— 7.10 (m, 4H), 4.29— 4.14 (m, 2H), 1.20(t, J = 7.2 Hz,3H); *C NMR (100
MHz, CDCl3) 8 165.5 (d, Jcr = 29.7 Hz), 140.4, 134.0, 131.6, 130.3, 129.6 (d, Jcr =
25.3 Hz), 128.76, 128.68, 128.41, 128.38, 128.3, 125.2, 122.6, 100.1 (d, Jcr = 233.3
Hz), 91.3, 88.2, 63.5, 13.6; 'F NMR (376 MHz, CDCl;) 6 -118.9; IR (KBr) 1771,
1750, 1606, 1508, 1477, 1449, 1382, 1363, 1288, 1265, 1211, 1190, 1176, 1078, 1048,
1026, 997, 854, 812, 755, 722, 684, 617, 609, 600, 576, 551 cm!; HRMS-(DART)
(m/z): (M + NHy)" caled for C30HpsFN,O6S,, 595.1373; found595.1362.
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1H and 13C NMR spectra for the prepared substrates
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NAME 1d mzf155
XPNO 1

PROCNO 1
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e FIDRES  0.122266 Hz
AQ 4.0894966 sec
RG 14.16
DW 62.400 usec
DE 6.50 usec
TE 298.1 K
D1 1.00000000 sec
TDO 1
======== CHANNEL 1 ====
’ : : ’ ; : : SFO1 400.1324710 MHz
22 2.0 1.8 1.6 1.4 1 1.0 0.8 ppm §1UC1 1DDBHusec
S| 65536
SF 400.1300202 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
l\ PC 1.00
LA
e 4 R
@S < Q= Q|=| =M= 9
- - ~ |||~ |aild|—|e3
T T T T T T T T T T T T T T T T T T T T
17 16 15 14 13 12 11 10 8 6 5 4 3 2 1 0 -1 -2 ppm
(3] oMM D
3 %1616 o8 3889 BR°3IBFTH NAME e og266
% e RREX  533n€Rage EXPNO 2
PROCNO 1
A\ ~N VAN Dale 20150417
Time 19.23
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
TD 36
SOLVENT CDCI3
NS 300
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 196.87
DW 20.800 usec
DE 6.50 usec
TE 298.8 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL f{ =====
SFO1 100.6228293 MHz
NUC1 13C
P1 10.00 usec
Sl 32768
SF 100.6127798 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
L UL
T T T T T T T T T
180 160 140 120 100 80 60 40 20 ppm
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DT ONQ@ONDOT 0N ND N 0 =]
SO~ ONEORN~ONI I ~ S
NOONOONAN-—— QO M n =
MNNNNNNNNNNG G 0 -~ =1
N2
O
1f
Jh I
@0 R <
ol~lo ai
T T T T T T
o] 4 <] 2 1 ppm
@ NO O~
=} —®© M~ N oM
[T} o JTe T B ] i
@ AN AN — NI O @
22
N
O
1f
" \ul |
T T T T T T T T T T
180 160 140 120 100 80 60 40 20 ppm
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1f mzf160
1
1
20141218
7.37

spect

PROBHD 5 mm PABBO BB/
PULPROG zg30

TD 65536
SOLVENT CDCI3
NS 16

DS 2

SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894966 sec
RG 124.06

DW 62.400 usec
DE 6.50 usec
TE 294.2 K

D1 1.00000000 sec
TDO 1
======== CHANNEL {1 ====
SFO1 400.1324710 MHz
NU 1H

P1 10.00 usec

S| 65536

SF 400.1300083 MHz
WDW EM

SSB 0

LB 0.30 Hz

GB 0

PC 1.00

NAME 1f mzf160
EXPNO 2
PROCNO 1

Date 20141218
Time 8.06
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
TD 36
SOLVENT CDCI3
NS 500

DS 4

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 196.87

DW 20.800 usec
DE 6.50 usec
TE 294.7 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO

== CHANNEL f1 =

10.00 usec
32768
100.6127724 MHz
EM
0
1.00 Hz
0

1.40




NAME 1g cg294
XPNO 1
PROCNO 1
Date_ 20150509
Time 13.42
INSTRUM spect

PROBHD 5 mm PABBO BB/
PULPROG zg30

TD 65536
SOLVENT CDCI3
NS 16

DS 2

SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894966 sec
RG 86.83

DW 62.400 usec
DE 6.50 usec

TE 301.6 K

D1 1.00000000 sec
TDO 1
======== CHANNEL {1 ====
SFO1 400.1324710 MHz
NU 1H

P1 10.00 usec

S| 65536

SF 400.1300080 MHz
WDW EM

SSB 0

LB 0.30 Hz

GB 0

PC 1.00

NAME 1g cg294
EXPNO 2
PROCNO 1

Date 20150509

Time 14.12

INSTRUM spect
PROBHD 5 mm PABBO BB/

OO 0@ © N © o =)
O-0OWOLOND o o (=]
ANN-~-OOT S L] ~ S
NMNMMNMNMNNMNMNOO (e} L vad (=]
No
(L=
N
\
19
M L |
©|n|m S
olo|o —
T T T T T T T
9 8 7 6 4 3 2 1 ppm
[+2] O )<~ 00
~ N O~ 0O NOO® 2]
© <+ 1000 © o nNoQ© i
«© MO AN~~~ O M~~~ © ©
| TNV NN i
T T T T T T T T T T
180 160 140 120 100 80 60 40 20 ppm
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PULPROG zgpg30
TD 36
SOLVENT CDCI3
NS 500

DS 4

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 196.87

DwW 20.800 usec
DE 6.50 usec
TE 302.3 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO

== CHANNEL f1 =

10.00 usec
32768
100.6127724 MHz
EM
0
1.00 Hz
0

1.40




7.448
7.444
7.435
7.430
7.426
7.414

7.265
7.089
7.068

046

7

SN

4.323

<

4.341
4.305
4.288

1.343
1.326
1.308

—-0.000
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N
CO,Et
1h
JJ I} 1JL 1
ofle e (=
—lled oi ©
T T T T T T T T
9 8 7 6 D 4 ik ppm
© O oNOw©WMmN
=X=X%] RO O~ N W @
0o @ W~ W Mmoo o o
© ©Ww AN~ N <
- —_r - KKK © -
N2
CO,Et
F
1h
H Ll ‘ o
T T T T T T T T T T
180 160 140 120 100 80 60 40 20 ppm

NAME 1h yyh319
EXPNO 2
PROCNO 1
Date 20141218
Time 18.56
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
D 65536
SOLVENT CDCI3
NS 8
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894966 sec
RG 19.5
DW 62.400 usec
DE 6.50 usec
Tl 293.7K
D1 1.00000000 sec
TDO 1
======== CHANNEL f1 ====
SFO1 400.1324710 MHz
NU 1H
P 10.00 usec
SI 65536
SF 400.1300069 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
NAME 1hyyh319
EXPNO 3
PROCNO 1
Date 20141218
Time 18.58
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
TD 65536
SOLVENT CDCI3
NS 33
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 196.87
DW 20.800 usec
DE 6.50 usec
TE 294.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO
======== CHANNEL {1 =====
SFO1 100.6228293 MHz
NUC1 13C
P1 10.00 usec
Sl 32768
SF 100.6127807 MHz
wWDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40



(=)
rLeT8Y Q- 252 8 NAME 1iyyh318
TOHONHAN annd k] S PNO 1
L N L Y < < < < | e ank = [} PROCNO 1
RNV E\VZg g Date_ 20141212
Time 15.39
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2930
Ny D 65536
l%(SJLVEr\lT 16c:D(;la
CO,Et
) DS 2
al SWH 8012.820 Hz
1i FIDRES 0.122266 Hz
AQ 40894966 sec
RG 31.52
DW 62.400 usec
DE 6.50 usec
TE 295.7 K
D1 1.00000000 sec
TDO 1
—======= CHANNEL f{ ====
SFO1 400.1324710 MHz
NUC1 1H
P1 10.00 usec
sl 65536
SF 400.1300081 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
1 L 1
e 8 5
| = )
-l o~ ©
T T T T T T T T T T
9 8 7 6 5 4 3 2 1 ppm
& 5538 Qs © »
i J MO~ — < NAME 1iyyh318
3 R8T Ko = - EXPNO we
T T 7 PROCNO 1
AN N Dale_ 20141228
Time 22.49
INSTRUM spect
N PROBHD 5 mm PABBO BB/
2 PULPROG zgpg30
D 65536
CO,Et SOLVENT cDCI3
NS 100
cl DS 4
1i SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 196.87
DwW 20.800 usec
DE 6.50 usec
TE 294.7 K
D1 2,00000000 sec
D11 0.03000000 sec
TDO
======== CHANNEL 1 =
100.6228293 M
13C
10.00 usec
32768
100.6127685 MHz
EM
0
1,00 Hz
0
1.40
J | |
T T T T T T T T T T
180 160 140 120 100 80 60 40 20 ppm
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2IZSBIREE TE8C 29N 8 NAME 1j yyh321
COTFTNNNNN moaoon monon < PNO 1
L o e el < <t <t <t e o PROCNO 1
== S~ N Date_ 20141213
Time 17.28
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
TD 65536
SOLVENT CDCI3
NS 8
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894966 sec
RG 70.24
DW 62.400 usec
DE 6.50 usec
TE 295.5 K
D1 1.00000000 sec
TDO 1
======== CHANNEL 1 ====
SFO1 400.1324710 MHz
NUC1 1H
P1 10.00 usec
S| 65536
SF 400.1300079 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
R
Eo E b
|0/ =] is]
ololo ~— —
T T T T T T T T T T
9 ] 7 6 5 4 3 2 1 opm
& eReETea NO® o @
3 ggg84dy es 2 g I
n NP i PROCNO 1
S 27 N Dale_ 20141218
Time 21.47
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
TD 65536
SOLVENT CDCI3
NS 50
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 196.87
DW 20.800 usec
DE 6.50 usec
TE 294.1 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL f{ =====
SFO1 100.6228293 MHz
NUC1 13C
P1 10.00 usec
Sl 32768
SF 100.6127761 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
T T T T T T T T T T
180 160 140 120 100 80 60 40 20 ppm
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(=)
GRR2IINLER &5&C 222y 8 NAME 1k yyh320
e QN LAY - Mmoo n®mom ] EXPNO 1
SNV A\VS NN | Date 20141213
Time 17.23
INSTRUM spect
PROBHD 5 mm PABBO BB/
N2 PULPROG zg30
cl TD 65536
COLEt E[gLVENT 5 CDCI3
DS 2
SWH 8012.820 Hz
1k FIDRES  0.122266 Hz
AQ 4.0894966 sec
RG 81.13
DW 62.400 usec
DE 6.50 usec
TE 2955 K
D1 1.00000000 sec
TDO 1
======== CHANNEL f1 ====
SFO1  400.1324710 MHz
NUCH 1H
P1 10.00 usec
S| 65536
SF 400.1300086 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
l PC 1.00

0.30 ‘—:
i
0.75
032~
0.66 =

w
@

-
o
o]
ES
w
[N]

C
9
E]

& ER28I 3 No® o <
¢ A wnow© - b NAME 1k yyh320
3 3RN4RS G ; Bano "
PROCNO 1
ANV N Dale_ 20141218
Time 19.28
INSTRUM spect
PROBHD 5 mm PABBO BB/
Nz PULPROG zgpg30
D 65536
cl COLEt SOLVENT ~_ CDCI3
2 NS 71
DS 4
SWH 24038.461 Hz
1k FIDRES  0.366798 Hz
AQ 1.3631988 sec
RG 196.87
DwW 20.800 usec
DE 6.50 usec
TE 294.2 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO
======== CHANNEL 1 =
100.6228293 M|
13C
10.00 usec
32768
100.6127732 MHz
EM
0
1.00 Hz
0
1.40
T T T T T T T T T T
180 160 140 120 100 80 60 40 20 ppm
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FB2IE 3E_C 388 8 NAME 1l cg238b
L e moaoon monon < PNO 1
Lo i < <t <t <t e o PROCNO 1
~\ [ S\ NV Date_ 20150421
Time 12.04
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
TD 65536
SOLVENT CDCI3
NS 8
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894966 sec
RG 54.34
DW 62.400 usec
DE 6.50 usec
TE 298.6 K
D1 1.00000000 sec
TDO 1
======== CHANNEL 1 ====
SFO1 400.1324710 MHz
NUC1 1H
P1 10.00 usec
S| 65536
SF 400.1300076 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
W |
2 g g
@@ =] [=]
—|O o~ o
T T T T T T T T T T
9 8 7 6 5 4 3 2 1 ppm
3 B2R¢ NoR @ @
3 3 Hno©® ® ] NAME 11 cg239b
3 8R8a HrEe o < EXPNO 92
T TN T i PROCNO 1
RN NS Dale. 20150421

Time 12.26
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30

36

TD 655
SOLVENT CDCI3
NS

350
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 196.87
DwW 20.800 usec
DE 6.50 usec
TE 299.4 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO
======== CHANNEL f1 =
100.6228293 M
13C
10.00 usec
32768
100.6127727 MHz
EM
0
1.00 Hz
0
1.40

| [ J

T T T T T
180 160 140 120 100 80 60 40 20 ppm
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7.502
7.480
7.373

7.351
7.261

L
X

4.357
4.339
4.321
4.303

T
~Wn oMo
@ mm
-

<

—=0.000

Na
COzEt
Br
1m
N .
oo Q <
N [aY] o«
T T T T T T T
8 o] 4 2 2 1 ppm
~ NWwmo
~ g N0 NOo® [l =
< =16 0 M9 = =
© oA — ~ M~ © - «
oW T i
N
COzEt
Br
1m
‘ . .
T T T T T T T T T T
180 160 140 120 100 80 60 40 20 ppm
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NAME 1m yyh311
1

PNO
PROCNO 1
Date 20141210
Time 19.51
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
TD 65536
SOLVENT CDCI3
NS 16
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894966 sec
RG 86.83
DW 62.400 usec
DE 6.50 usec
TE 296.4 K
D1 1.00000000 sec
TDO 1
======== CHANNEL {1 ====
SFO1 400.1324710 MHz
NUCA 1H
P1 10.00 usec
S| 65536
SF 400.1300091 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00

NAME 1m yyh311
EXPNO 2

1
Date 20141211
1.09
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
36

TD 655
SOLVENT CDCI3
NS

500
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 196.87
DwW 20.800 usec
DE 6.50 usec
TE 296.8 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO
======== CHANNEL f1 =
100.6228293 M
13C
10.00 usec
32768
100.6127735 MHz
EM
0
1.00 Hz
0
1.40




© = ~ DAY — 0w I E=]
(=2~ ~n s o ~ oM ® o
© N OO0 000 S o
~ I~ < < <t < e oo
N2
CO2Et
FiC
1in
' A Jh\ Ll
ﬁ ﬁ ﬁ
© o =
™ [sY] [se]
T T T T T T T T T
8 o] 6 5 4 <] 2 1 ppm
o OANDFTFTOONMWOM
~ NOWOWNDOOMNSNS M~ [Te B 3] (=] o
~ [ N N N T N R R T N R R ] S ] =
0 MONANNANNNANNNNN ~~© ~— <
N2
COEt
FsC
i 1n
| | 4 .
T T T T T T T T T T
180 160 140 120 100 80 60 40 20 ppm
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NAME 1n cg236
XPNO 1

PROCNO 1

Date 20150327

Time 0.05

INSTRUM spect

PROBHD 5 mm PABBO BB/

PULPROG zg30

TD 65536

SOLVENT CDCI3

NS 4

DS 2

SWH 8012.820 Hz

FIDRES 0.122266 Hz

AQ 4.0894966 sec

RG 31.52

DW 62.400 usec

DE 6.50 usec

TE 294.9 K

D1 1.00000000 sec

TDO 1

======== CHANNEL {1 ====

SFO1 400.1324710 MHz

NU 1H

P1 10.00 usec

S| 65536

SF 400.1300080 MHz

WDW EM

SSB 0

LB 0.30 Hz

GB 0

PC 1.00

NAME 1n cg236

EXPNO 2

PROCNO 1

Date_ 20150327

Time 0.12

INSTRUM spect
PROBHD 5 mm PABBO BB/

PULPROG zgpg30
TD 36
SOLVENT CDCI3
NS 100
D: 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
Al 1.3631988 sec
RG 196.87
DwW 20.800 usec
DE 6.50 usec
TE 295.5 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO
======== CHANNEL f1 =
100.6228293 M
13C
10.00 usec
32768
100.6127685 MHz
EM
0
1.00 Hz
0
1.40




W oo
O O~
gy
Ll o

Lo
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4.341
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4.308
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<
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1.91
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o
w
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NAME 1o mzf164
XPNO 1

PROCNO 1

Date 20141225

Time 4.36

INSTRUM spect

PROBHD 5 mm PABBO BB/

PULPROG zg30

TD 65536

SOLVENT CDCI3

NS 16

DS 2

SWH 8012.820 Hz

FIDRES 0.122266 Hz

AQ 4.0894966 sec

RG 31.52

DW 62.400 usec

DE 6.50 usec

TE 296.1 K

D1 1.00000000 sec

TDO 1

======== CHANNEL {1 ====

SFO1 400.1324710 MHz

NUCA 1H

P1 10.00 usec

S| 65536

SF 400.1300163 MHz

WDW EM

SSB 0

LB 0.30 Hz

GB 0

PC 1.00

NAME 1o mzf164

EXPNO 2

PROCNO 1

Date 20141225

Time 5.086

INSTRUM spect
PROBHD 5 mm PABBO BB/

2 1 ppm
© OO
@ oo N ® oo
[T} [ho e o «© L
© AN N =] o <
T Y T [l
Ny
CO2Et
10
L ‘ |“ n A ‘ |
T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 ppm
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PULPROG zgpg30
TD 36
SOLVENT CDCI3
NS 500

DS 4

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 196.87

DwW 20.800 usec
DE 6.50 usec
TE 297.0 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO

== CHANNEL f1 =

10.00 usec
32768
100.6127783 MHz
EM
0
1.00 Hz
0

1.40
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©

s
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8 7 6 4 3 1 pPm
w ONOWO—AN<OM
~ N~~~ D o O s o oM
<+ NOA®OT T new - © 3
(=] ST ONNNNN I~~~ @ o - <
NN T [
Nz
CO,Et
TsO
1q
T T T T T T T T T
200 180 160 140 120 100 80 60 20 ppm

50

NAME 1g yyh314
1

PNO
PROCNO 1
Date 20141211
Time 14.27
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
TD 65536
SOLVENT CDCI3
NS 8
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894966 sec
RG 62.19
DW 62.400 usec
DE 6.50 usec
TE 296.4 K
D1 1.00000000 sec
TDO 1
======== CHANNEL {1 ====
SFO1 400.1324710 MHz
NUCA 1H
P1 10.00 usec
S| 65536
SF 400.1300068 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00

NAME 1q yyhai4
EXPNO 2

1
Date 20141211
Time 14.30
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
65536

TD
SOLVENT CDCI3
NS

103
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 196.87
DwW 20.800 usec
DE 6.50 usec
TE 296.6 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL f{ =====
SFO1 100.6228293 MHz
NUC1 13C
P1 10.00 usec
Sl 32768
SF 100.6127731 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40



NAME 1r cg240
2

NP EOONENDO N N oow 0 © o o
FER8An88a03S8 S 338§ LR 3 PNO
NNNNNNNNNNNRG w3 + < o & e =] PROCNO 1
N [ SN\ \N Date 20150329

Time 12.46
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
TD 65536
SOLVENT CDCI3
NS 4
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894966 sec
RG 70.24
DW 62.400 usec
DE 6.50 usec
TE 296.1 K
D1 1.00000000 sec
TDO 1
======== CHANNEL 1 ====
SFO1 400.1324710 MHz
NUC1 1H
P1 10.00 usec
S| 65536
SF 400.1300133 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
) J T
cEEs Il E
—|@/®o IS IS =
sVl o] [=1{ V] o o o)
T T T T T T T T T
8 i 6 5 4 3 2 1 ppm
o < MO M)W
8§ K eohngms 2 ON8855 g NAME ~ 1rcg240
g8 oSdandss hogoe i EXPNO 1
PROCNO 1
L NN ~NS Date_ 20150329
Time 12.07
INSTRUM spect
N PROBHD 5 mm PABBO BB/
2 PULPROG zgpg30
TD 65536
COzEt SOLVENT CDCI3
b 5
B ir SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 196.87
DwW 20.800 usec
DE 6.50 usec
TE 296.9 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO
======== CHANNEL f1 =
100.6228293 M
13C
10.00 usec
32768
100.6127731 MHz
EM
0
1.00 Hz
0
1.40

o .

T T T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm
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FEEHR SI52R 588 8 NAME 1s yyh380
NOND R MmN~ Mmnon < PNO 1
N~ 0o <t < <+t M [ i s ol o PROCNO 1
NV ~ Y NV Date_ 20150204
Time 20.24
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
N TD 65536
2 SOLVENT CDCI3
NS 16
COoEt DS 2
SWH 8012.820 Hz
MeO FIDRES 0.122266 Hz
1s AQ 4.0894966 sec
RG 19.5
DW 62.400 usec
DE 6.50 usec
TE 29289 K
D1 1.00000000 sec
TDO 1
======== CHANNEL 1 ====
SFO1 400.1324710 MHz
NUC1 1H
P1 10.00 usec
S| 65536
SF 400.1300103 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
L |
-k 2 E
@ |© S| |in n
ol |~ - - —
T T T T T T T T T T
9 ] 7 6 5 4 3 2 1 opm
? $ Nne© ~— © NAME 1s yyh380
8 b SRR g Y Bano 14
PROCNO 1
‘ | | \ /‘ \V l / Date_ 20150204
Time 23.29
INSTRUM spect
N PROBHD 5 mm PABBO BB/
2 PULPROG zgpg30
TD 65536
COoEt SOLVENT CDCI3
g% 1(?:‘24
MeO 1s SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 196.87
DW 20.800 usec
DE 6.50 usec
TE 294.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO
======== CHANNEL f1 =
100.6228293 M
13C
10.00 usec
32768
100.6127827 MHz
EM
0
1.00 Hz
0
1.40
11 L L
T T T T T T T T T T T
200 180 160 140 120 100 80 680 40 20 0  ppm
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—

1.359

_—1.817
et
Y.

1.341
1.323

0.000

0.95-

REENT)=

w
ES
w -

NAME

Time

INSTRUM

1t yyh351
1

1
20150117
11.00
spect

PROBHD 5 mm PABBO BB/
PULPROG zg30

TD 65536
SOLVENT CDCI3
NS 8

DS 2

SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894966 sec
RG 62.19

DW 62.400 usec
DE 6.50 usec

TE 293.4 K

D1 1.00000000 sec
TDO 1
======== CHANNEL {1 ====
SFO1 400.1324710 MHz
NU 1H

P1 10.00 usec

S| 65536

SF 400.1300054 MHz
WDW EM

SSB 0

LB 0.30 Hz

GB 0

PC 1.00

NAME 1t yyh351
EXPNO 2
PROCNO 1

Date_ 20150117

Time 11.02

INSTRUM spect
PROBHD 5 mm PABBO BB/

8 2 1 ppm
[=2] o N (o By Nl
© @ o e N e A NOo® oM ~
9 o~ ~O - g Mo® QR® i
© < < e X ~ I~ © o wnw <
VANV A i
Np
MeQO
CO,Et
MeQ
1t
[ i
T T T T T T T T T T
180 160 140 120 100 80 60 40 20 ppm
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PULPROG zgpg30
TD 5536
SOLVENT CDCI3
NS 101

DS 4

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 196.87

DwW 20.800 usec
DE 6.50 usec
TE 293.6 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO

== CHANNEL f1 =

10.00 usec
32768
100.6127743 MHz
EM
0
1.00 Hz
0

1.40
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NAME 1u cg271
XPNO 1

PROCNO 1

Date 20150418

Time 20.54

INSTRUM spect

PROBHD 5 mm PABBO BB/

PULPROG zg30

TD 65536

SOLVENT CDCI3

NS 8

DS 2

SWH 8012.820 Hz

FIDRES 0.122266 Hz

AQ 4.0894966 sec

RG 70.24

DW 62.400 usec

DE 6.50 usec

TE 298.7 K

D1 1.00000000 sec

TDO 1

======== CHANNEL {1 ====

SFO1 400.1324710 MHz

NUCA 1H

P1 10.00 usec

S| 65536

SF 400.1300161 MHz

WDW EM

SSB 0

LB 0.30 Hz

GB 0

PC 1.00

NAME 1u cg271

EXPNO 2

PRCCNO 1

Date_ 20150418

Time 21.10

INSTRUM spect
PROBHD 5 mm PABBO BB/

PULPROG zgpg30
TD 36
SOLVENT CDCI3
NS 250
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 196.87
DwW 20.800 usec
DE 6.50 usec
TE 299.5 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO
======== CHANNEL f1 =
100.6228293 M
13C
10.00 usec
32768
100.6127736 MHz
EM
0
1.00 Hz
0
1.40
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OrVOONTONTONTINRNO-TNENDO©OMNO S N® (=] NAME 1v mzf153
AN ONDANTTOOOWT AN MMOWINSLWN o
TTOONAN -+~ —O0NNDODHDM® M) N QN M~ S XPNO 1
e N e Date_ 20141210
Time 19.44
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
% -ls-gLVENT 6553(?00
3
O NS 16
DS 2
0] SWH 8012.820 Hz
1v FIDRES 0.122266 Hz
AQ 4.0894966 sec
RG 31.52
DW 62.400 usec
DE 6.50 usec
TE 296.4 K
D1 1.00000000 sec
TDO 1
======== CHANNEL f1 ====
SFO1 400.1324710 MHz
NUCH 1H
P1 10.00 usec
S| 65536
SF 400.1300169 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
| [ B
4 4
O|—|O] Sl 199
alleil— =l e
T T T T T T T T T
9 8 o] 6 5 4 2 1 Ppm
S SRLZEY No®
T e NS® ® NAME 1v mzf153
3 gagess RE 3 B ™%
PROCNO 1
S\ N Dale " 20141211
Time 04
INSTRUM
EBE)F?I:}:C?G 5mm PABBO BB/
zgpg30
e -lS-gLVENT SC()SDCI
3
O~ NS 500
DS 4
o] SWH 24038.461 Hz
1v FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 196.87
DW 20.800 usec
DE 6.50 usec
TE 297.3 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
z======= CHANNEL f1 =====
SFO1 100.6228293 MHz
NUC1 13C
P1 10.00 usec
Sl 32768
SF 100.6127820 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
T T T T T T T T T
180 160 140 120 100 80 60 20 ppm
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NAME 1w cg273
XPNO 1

PROCNO 1

Date 20150422

Time 21.22

INSTRUM spect

PROBHD 5 mm PABBO BB/

PULPROG zg30

TD 65536

SOLVENT CDCI3

NS 4

DS 2

SWH 8012.820 Hz

FIDRES 0.122266 Hz

AQ 4.0894966 sec

RG 31.52

DW 62.400 usec

DE 6.50 usec

TE 298.2 K

D1 1.00000000 sec

TDO 1

======== CHANNEL {1 ====

SFO1 400.1324710 MHz

NU 1H

P1 10.00 usec

S| 65536

SF 400.1300087 MHz

WDW EM

SSB 0

LB 0.30 Hz

GB 0

PC 1.00

NAME 1w cg273

EXPNO 2

PROCNO 1

Date_ 20150422

Time 21.31

INSTRUM spect

PROBHD 5 mm PABBO BB/

PULPROG zgpg30

TD 36

SOLVENT CDCI3

NS 128

DS 4

SWH 24038.461 Hz

FIDRES 0.366798 Hz

AQ 1.3631988 sec

RG 196.87

DW 20.800 usec

DE 6.50 usec

TE 298.9 K

D1 2.00000000 sec

D11 0.03000000 sec

TDO

q

CHANNEL f1 =:

10.00 usec
32768
00.6127761 MHz
EM
0
1.00 Hz
0

1.40




TH, 13C and F NMR spectra for the prepared products
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NAME 2acg9
EXPN 1
PROCNO 1

Date 20141210
Time 8.49
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2930

TD 5536
SOLVENT CDCI3
NS 16

DS 2

SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894966 sec
RG 70.24

DwW 62.400 usec
DE 6.50 usec

TE 296.3 K

D1 1.00000000 sec
TDO 1
======== CHANNEL f1 ====
SFO1 400.1324710 MHz
NUC1 1H

P1 10.00 usec

Sl 65536

SF 400.1300098 MHz
WD! EM

SSB 0

LB 0.30 Hz

GB 0

PC 1.00

NAME 2a cg95
EXPNO 2
PROCNO 1

Date_ 20141211

Time 3.14
INSTRUM spect

PROBHD 5 mm PABBO BB/
PULPROG zgpg30

TD 65536
SOLVENT CDCI3
NS 1024

DS 4
24038.461 Hz

SWH

FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 196.87

DwW 20.800 usec
DE 6.50 usec

TE 297.5 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL f1 ====-
SFO1 100.6228293 MHz
NUC1 13C

P1 10.00 usec

Sl 32768

SF 100.6127730 MHz
WDW EM

SSB 0

LB 1.00 Hz

GB 0

PC 1.40
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NAME 2acg95
XPNO 3
PROCNO 1
Date 20141210
Time 8.52
INSTRUM spect

PROBHD 5 mm PABBO BB/
PULPROG  zgfhiggn.2
131072

TD
SOLVENT CDCI3
NS 16
DS 4
SWH 89285.711 Hz
FIDRES 0.681196 Hz
AQ 0.7340532 sec
RG 196.87
DwW 5.600 usec
DE 6.50 usec
TE 296.3 K
D1 1.00000000 sec
D11 0.03000000 sec
Di2 0.00002000 sec
TDO 1
======== CHANNEL f1 ====-
SFO1 376.4607164 MHz
NUC1 19F
P1 18.00 usec
Sl 65536
SF 376.4983662 MHz
WD EM
SSB 0
LB 0.30 Hz
GB 0
1 PC 1.00
44
Q<2
sl 1=
T T T T T T T T T
-20 -40 -60 -80 -100  -120  -140  -160  -180 ppm
a2 8838328288% 9 ] NAME 2b cg126
QUOOOITITITNNNNO DO «Q =] XPNO 1
L Al o o e Dl A e o™ o PROCNO 1
s e Date 20141225
Time 5.12
INS&'F\UM spect -
PROBHD 5 mm PABBO BB/
(PRO2EN PULPROG 2930
TD 65536
SOLVENT CDCI3
NS 16
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894966 sec
RG 86.83
DW 62.400 usec
DE 6.50 usec
TE 296.3 K
D1 1.00000000 sec
TDO 1
== CHANNEL 1 ====
SFO1 400.1324710 MHz
NUC1 1H
P1 10.00 usec
S| 65536
SF 400.1300099 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
e o \
B E
@|o|m|(N|S 2]
[se1faVi T ] (o] oV 3V}
T T T T T T T T
9 ] 7 6 5 4 3 opm
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NAME 2b cg126
O 2

NO 1
Date 20141225
Time 6.11
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30

TD 65536
SOLVENT CDCI3
NS 1024

DS 4

SWH 24038.461 Hz
FIDRES 0.366798 Hz
Al 1.3631988 sec
RG 196.87

pw 20.800 usec
DE 6.50 usec

TE 2971 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL f1 =====
SFO1 100.6228293 MHz
NUC1 13C

P1 10.00 usec

S| 32768

SF 100.6127724 MHz
WDW EM

SSB 0

LB 1.00 Hz

GB 0

PC 1.40

NAME 2b cgi126
o] 3

EXPN

PROCNO 1
Date_ 20141218
Time 8.14
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG  zgfhiggn.2
TD 131072
SOLVENT CDCI3
NS 16

DS 4

SWH 89285.711 Hz
FIDRES 0.681196 Hz
AQ 0.7340532 sec
RG 196.87

oW 5.600 usec
DE 6.50 usec
TE 293.9 K

D1 1.00000000 sec
D11 0.03000000 sec

D12 0,000(132000 sec

======== CHANNEL f1 =====
SFO1 376.4607164 MHz
NUC1 19F

P1 18.00 usec

Si 65536

SF 376.4983662 MHz
WDwW EM

SSB 0

LB 0.30 Hz

GB 0

PC 1.00



PR VONS QOO T~ ® o DUV O DN F 0D NAME 2(3(39127

WLWONODNW OSSN WnM - o DO =RV OTORRIS OO

BROEVMITITTANNGS S 5% ©C033000VBRDDS PNO 1

B NNV~ AV Ts=a e/ Date 20141225
Time 6.17
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30

TD 65536
SOLVENT CDCI3
(PhO2S)zN F NS 16

; DS 2
> BUl 8012.820 Hz
CO, B SWH H
FIDRES 0.122266 Hz
AQ 4.0894966 sec

2c RG 31.52
DW 62.400 usec
DE 6.50 usec
TE 296.4 K
D1 1.00000000 sec
TDO 1
======== CHANNEL f1 ====
SFO1 400.1324710 MHz
NUCH 1H
P1 10.00 usec
sl 65536
SF 400.1300112 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
EEE:s & I
P~|®| 00| |0 e Q -
MM~ o - w
r T T T T T T T T T T
9 8 7 6 5 2 3 2 1 opm
W COANNMND~N~MO 0O
GE GodpAbNEaracy asag g 3 NAVE  20cg127
o TOONANNNNNNOS 00 N2 EXPNO 2
PROCNO 1
VoTEsSESSNe= ) Y | Dale_ 20141225
Time 77
INSTRUM spect
EBE)F?;C?G 5 mm PABBO BB/
o m zgpg30
(PR, F nom D 65536
co,Bu . SOLVENT CDCI3
2 a Qo NS 1024
o DS 4
SWH 24038.461 Hz
2 — FIDRES  0.366798 Hz
1.3631988 sec
RG 196.87
DwW 20.800 usec
DE 6.50 usec
TE 297.2 K
D1 2.00000000 sec
D11 0.03000000 sec
‘ ‘ . TDO 1
fzedd 1285 Db ======== CHANNEL f{ ====:
SFO1 100.6228293 MHz
NUC1 13C
P1 10.00 usec
Sl 32768
SF 100.6127747 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
I ! I
T T T T T T T T T T
180 160 140 120 100 80 60 40 20 ppm
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§ 9 NAME 2c cgi27
& > = PNO %
= S = PROCNO 1
i 1 Date_ 20141218
| | ] Time 8.21
INSTRUM spect

PROBHD 5 mm PABBO BB/
PULPROG  zgfhiggn.2
131072

TD
(PhO2S)2N F SOLVENT CDCI3
i 4
0L H SWH 89285.711 Hz
FIDRES 0.681196 Hz
2c AQ 0.7340532 sec
RG 196.87
DwW 5.600 usec
DE 6.50 usec
TE 293.6 K
D1 1.00000000 sec
D11 0.03000000 sec
D12 0.00002000 sec
TDO 1
======== CHANNEL {1 ====-
SFO1 376.4607164 MHz
NUC1 19F
P1 18.00 usec
Sl 65536
SF 376.4983662 MHz
wDw EM
SSB ]
LB 0.30 Hz
| GB 0
1 et e, PC 1.00
ﬁ 5 ﬁ
< Q| <
(=} o st
T T T T T T T T T
=20 =40 -60 -80 -100 ~120 -140 -160 -180 ppm
NI NN ONOONN NSO DON T T 8 NAME 2d cg129
NSO ON N rr O RN OO TTAN-ONORD O T — =1 PNO i
QUUITROOOANNNNN—OOoORNANNN S PROCNO 1
L e e T i e o L L N N L A L L L L N (e i To R To i To I T 1 D3197 20150104
Time 22.07
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
TD 65536
SOLVENT CDCI3
NS 16
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894966 sec
RG 31.52
DW 62.400 usec
DE 6.50 usec
TE 293.6 K
D1 1.00000000 sec
TDO 1
======== CHANNEL {1 ====
SFO1 400.1324710 MHz
NUCA 1H
P1 10.00 usec
S| 65536
SF 400.1300136 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
sl
i o
@ o= oo -
[32]RaVl b SielEer) [} R (=]
T T T T T T T T
10 9 8 7 6 5 4 3 2 1 opm
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NAME 2d cg129
EXPN 2
PROCNO 1
Date 20150105
Time 0.03
INSTRUM spect

PROBHD 5 mm PABBO BB/
PULPROG zgpg30

TD 65536
SOLVENT CDCI3
NS 2000

DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 196.87
pw 20.800 usec
DE 6.50 usec
TE 294.7 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1

== CHANNEL f1 =
SFO1 100.6228293 MHz
NUC1 13C
P1 10.00 usec
S| 32768
SF 100.6127761 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
NAME 2d cgi29
EXPN 3
PROCNO 1
Date_ 20150609
Time 4.43
INSTRUM spect

p
PROBHD 5 mm PABBO BB/

PULPROG  zgfhiggn.2
TD 131072
SOLVENT CDCI3
NS 16

DS 4

SWH 89285.711 Hz
FIDRES 0.681196 Hz
AQ 0.7340532 sec
RG 196.87

oW 5.600 usec
DE 6.50 usec
TE 297.8 K

D1 1.00000000 sec
D11 0.03000000 sec

D12 0,000(132000 sec

== CHANNEL f1 ====-
376.4607164 MHz
19F
18.00 usec

65536
SF 376.4983662 MHz
W EM
0
LB 0.30 Hz
0
PC 1.00
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NAME 2e cg270
XPNO 1

PROCNO 1

Date 20150422

Time 21.37

INSTRUM spect

PROBHD 5 mm PABBO BB/

PULPROG zg30

TD 65536

SOLVENT CDCI3

NS 4

DS 2

SWH 8012.820 Hz

FIDRES 0.122266 Hz

AQ 4.0894966 sec

RG 17.02

DW 62.400 usec

DE 6.50 usec

TE 298.4 K

D1 1.00000000 sec

TDO 1

======== CHANNEL {1 ====

SFO1 400.1324710 MHz

NUCA 1H

P1 10.00 usec

S| 65536

SF 400.1300102 MHz

WDW EM

SSB 0

LB 0.30 Hz

GB 0

PC 1.00

NAME 2e cg270

EXPNO 3

PROCNO 1

Date_ 20150422

Time 21. 5

INSTRUM

PROBHD 5mm PABBO BB/

PULPROG zgpg30
TD 36
SOLVENT CDCI3
NS 200

DS 4

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 196.87

DwW 20.800 usec
DE 6.50 usec

TE 299.1 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL f{ =====
SFO1 100.6228293 MHz
NUC1 13C

P1 10.00 usec

Sl 32768

SF 100.6127790 MHz
WDW EM

SSB 0

LB 1.00 Hz

GB 0

PC 1.40



gy NAME 2e cg270
SBG B NO 2
2Psr SROCNO 1
[ ate 20150422
Time 21.38
(PhO,S),N_ F \/ \/ INSTRUM spect
(o} PROBHD 5 mm PABBO BB/

PULPROG  zgfhiggn.2
131072

6] 0
: ﬁ(S)LVENT 16(:Dcla
1B DS 4
SWH 89285.711 Hz
FIDRES 0.681196 Hz
AQ 0.7340532 sec
RG 196.87
DW 5.600 usec
DE 6.50 usec
TE 298.5 K
D1 1.00000000 sec
D11 0.03000000 sec
Di2 0.00002000 sec
TDO 1
======== CHANNEL f{ ====-
SFO1  376.4607164 MHz
NUC1 19F
P1 18.00 usec
Sl 65536
SF 376.4983662 MHz
WDW EM
SSB Q
LB 0.30 Hz
GB 0
- PC 1.00
QL=
P i N
T T T T T T T T T
-20 -40 -60 -80 -100 -120 -140  -160 =180 ppm
83%%&38%«“3%%@&’85%8%98%92 = 8 NAME 2f cg154a
DORNOOHUOBNTIITNNONR®D ~ O DX 0 S PNO 1
PN NRNNNNNNNNNNN O OLW WS < — =] PROCNO 1
s e Date 20150116
Time 5.53
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2930
D 65536
SOLVENT CDCI3
NS 16
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894966 sec
RG 102.35
DW 62.400 usec
DE 6.50 usec
TE 293.4 K
D1 1.00000000 sec
TDO 1
== CHANNEL f{ ====
SFO1  400.1324710 MHz
NUC1 1H
P1 10.00 usec
sl 65536
SF 400.1300084 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
I

7 6 5 4 3 2 1 0 opm
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NAME 2fcgl54a
O 2

EXPN

PROCNO 1
Date 20150113
Time 0.35
INSTRUM spect

PROBHD 5 mm PABBO BB/
PULPROG zgpg30

TD 65536
SOLVENT CDCI3

NS 1024

DS

4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
Al

Q 1.3631988 sec
RG 196.87
pw 20.800 usec
DE 6.50 usec
TE 294.2 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1

== CHANNEL {1 =
SFO1 100.6228293 MHz
NUC1 13C

P1 10.00 usec

S| 32768

SF 100.6127731 MHz
WDW EM

SSB 0

LB 1.00 Hz

GB 0

PC 1.40

NAME 2f cg154a
3

EXPNO

PROCNO 1
Date_ 20150116
Time 6.02
INSTRUM spect

p
PROBHD 5 mm PABBO BB/
PULPROG  zgfhiggn.2

TD 131072
SOLVENT CDCI3
NS 256

DS 4

SWH 89285.711 Hz
FIDRES 0.681196 Hz
AQ 0.7340532 sec
RG 196.87

oW 5.600 usec
DE 6.50 usec
TE 293.7 K

D1 1.00000000 sec
D11 0.03000000 sec

D12 0,000(132000 sec

== CHANNEL f1 ====-
376.4607164 MHz
19F
18.00 usec

65536
SF 376.4983662 MHz
W EM
0
LB 0.30 Hz
0
PC 1.00




(=]
EIEBEBEIB8RE8232 8 = 8  Mawe  2gogg0e
VBN OOOHITAUS~ ~ @D a © a EXPNO 2
MEMNMENEMENNENEENNENN OO (] — ] PROCNO 1
N Date_ 20150519
Time 22.04
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
(PhOS),N - ¢ D 65536
SOLVENT CDCI3
0o NS 8
DS 2
N SWH 8012.820 Hz
2g FIDRES  0.122266 Hz
AQ 4.0894966 sec
RG 70.24
DW 62.400 usec
DE 6.50 usec
TE 297.8 K
D1 1.00000000 sec
TDO 1
======== CHANNEL f1 ====
SFO1 400.1324710 MHz
NUCH 1H
P1 10.00 usec
S| 65536
SF 400.1300094 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
|
thieh ;
~ooa|o S
<N ||~ O (]
T T T T T T T T T T
£ 8 7 6 5 4 3 2 1 ppm
SR 3BT 22X 3RB8R 0po vow =
CNTYTOTUndEnoaadng N NS © @ NAME 2g cg302
POSIOOOOANANNRNOORERRER & EXPNO 4
PROCNO 1
| Date_ 20150519
Time 22.42
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
TD 65536
SOLVENT CDCI3
NS 600
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 196.87
DwW 20.800 usec
DE 6.50 usec
TE 298.5 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL f1 =
100.6228293 M
13C
10.00 usec
32768
100.6127737 MHz
EM
0
1.00 Hz
0
1.40
1 L } ‘ || | Ll
T T T T T T T T T T
180 160 140 120 100 80 60 40 20 ppm
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9y NAME 2g cg302
= PNO 9
o PROCNO 1
! Date 20150519
Time 22.06
INSTRUM spect
(PhO28):N - ¢ PROBHD 5 mm PABBO BB/

PULPROG  zgfhiggn.2
131072

0 TD
SOLVENT CDCI3
N NS 16

2g \ DS 4
SWH 89285.711 Hz
FIDRES 0.681196 Hz
AQ 0.7340532 sec
RG 196.87
DW 5.600 usec
DE 6.50 usec
TE 297.9 K
D1 1.00000000 sec
D11 0.03000000 sec
Di2 0.00002000 sec
TDO 1
======== CHANNEL f1 ====-
SFO1 376.4607164 MHz
NUC1 19F
P1 18.00 usec
Sl 65536
SF 376.4983662 MHz
wDw EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00

T T T T T T T
0 -20 -40 -60 -80 -100 -120 -140 -160 -180 -200 ppm

CNDONOMNONTTTOANMN OO -~NOINVO=—NMTWN O o NAME 2h cg153a
ENITD - ODVOONTNOTNDICONTONONRO~OWOITN ~ QD =1
VROOOOLTITANAUANNRSEROOOMNOOOONNNNNNN OON =1 PNO 1
L N e T N e LR =R S A A A B i Bl ol =] PROCNO 1
Date 20150115
Time 3.55
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
TD 65536
SOLVENT CDCI3
NS 16
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894966 sec
RG 31.52
DW 62.400 usec
DE 6.50 usec
TE 293.6 K
D1 1.00000000 sec
TDO 1

== CHANNEL f1 ====
SFO1 400.1324710 MHz
NUC1 1H

P1 10.00 usec

S| 65536

SF 400.1300089 MHz
WDW EM

SSB 0

LB 0.30 Hz

GB 0

T
6 5 4 = 2 1 ppm
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VLAV -NNDTOOT — QO
QUNNSORNONANNOOOO S~ NO® O ]
VYT NSTOCOVEWIBWLWDT T NOC 1 @
COOCOTNONOMANNNNN—OLC NNO o ]
B = T N N S -
(PhO,S),N F
COoEt
2h
L ‘1 1 L .
T T T T T T T T
180 1860 140 80 60 40 20 ppm
o @
S ®
S =
T
(PhO,S),N_ F | ‘
CO,Et
1 \
Oﬁ
Sl 2
T T T T T T T T T
-20 —40 -60 -80 =100 =120 -140 -160 -180 ppm
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NAME 2h cg153a
EXPN 2
PROCNO 1
Date 20150115
Time 455
INSTRUM spect

PROBHD 5 mm PABBO BB/
PULPROG zgpg30

TD 65536
SOLVENT CDCI3
NS 1024

DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 196.87
pw 20.800 usec
DE 6.50 usec
TE 294.3 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1

== CHANNEL f1 =
SFO1 100.6228293 MHz
NUC1 13C
P1 10.00 usec
S| 32768
SF 100.6127751 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
NAME 2h cg153a
EXPNO 3
PROCNO 1
Date_ 20150115
Time 4.57
INSTRUM spect

p
PROBHD 5 mm PABBO BB/

PULPROG  zgfhiggn.2
TD 131072
SOLVENT CDCI3
NS 16
DS 4
SWH 89285.711 Hz
FIDRES 0.681196 Hz
AQ 0.7340532 sec
RG 196.87
oW 5.600 usec
DE 6.50 usec
TE 293.9 K
D1 1.00000000 sec
D11 0.03000000 sec
D12 0.00002000 sec
TDO 1
== CHANNEL f1 ====-
376.4607164 MHz
19F
18.00 usec

65536
SF 376.4983662 MHz
W EM
0
LB 0.30 Hz
0
PC 1.00




NAME 2icg131
2

VA - MOMFTONONODNMNDNADD - OITUOE TN OR-NNO AT O PNO
OTOLTN - O OODD - OO ITRNOOVNOBINADNODS
0 MO O I SN ALOL = OO 00 000000 02 000 CX 1 Ad Q.o 6.V I 000101 PROCNO 1
O e e T S e e e e e e A R R e il ol =] Date 20141227
e e e U T Time 23.20
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
(PhOzS)2N, F TD 65536
Ej(S)LVENT 16ODGIS
CO,Et DS >
al SWH 8012.820 Hz
2i FIDRES 0.122266 Hz
AQ 4.0894966 sec
RG 110.75
DW 62.400 usec
DE 6.50 usec
TE 294.3 K
D1 1.00000000 sec
TDO 1
======== CHANNEL f{ ====-
SFO1 400.1324710 MHz
NUC1 1H
P1 10.00 usec
SI 65536
SF 400.1300091 MHz
WDw EM
SSB 0
LB 0.30 Hz
GB 0
k PC 1.00
Lﬁ AU A
Br 3
5|5|S|0(S S o
ooy o (5]
T T T T T T T T T T T T T
1 10 9 8 7 6 5 4 3 2 1 0 -1 ppm
TTOTrDPD TN OD O DO
Nt T ODOORODONONONON O W w©
B SO L DB WW GO — Mmoo © © NAME 2icglat
COTOOANANNANANNNNO®© N~ M o« EXPNO 5
- O M~~~ © —
VRS W B e
Date_ 20150105
Time 4.01
INSTRUM spect
PROBHD 5 mm PABBO BB/
(PhO3S)2N PULPROG zgpg30
TD 65536
SOLVENT CDCI3
NS 2000
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 196.87
DW 20.800 usec
DE 6.50 usec
TE 294.7 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO
======== CHANNEL f1 =
100.6228293 M
13C
10.00 usec
32768
100.6127729 MHz
T EM
0
129 e 1.00 Hz
0
1.40
1 I L . L " .
T T T T T T T T T T
180 160 140 120 100 80 60 40 20 0 ppm
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—-37.27

(PhO2S)2N F

CO,Et

cl 2i

—-109.04

—-118.86

NAME 2icg131

EXPNO 3

PROCNO 1

Date 20141227

Time 23.22

INSTRUM spect

PROBHD 5 mm PABBO BB/

PULPROG  zgfhiggn.2

TD 31072

SOLVENT CDCI3

NS 16

DS 4

SWH 89285.711 Hz

FIDRES 0.681196 Hz

AQ 0.7340532 sec

RG 196.87

DW 5.600 usec

DE 6.50 usec

TE 2944 K

D1 1.00000000 sec

D11 0.03000000 sec

D12 0.00002000 sec

TDO 1

======== CHANNEL f1 ====

SFO1 376.4607164 MHz

NUC1 19F

P1 18.00 usec

Sl 65536

SF 376.4983662 MHz

WDW EM

SSB 0

LB 0.30 Hz

e —— GB 0
PC 1.00
T T T
-140 -160 -180 ppm

NAME cg-136a
EXPNO 1
PROCNO 1
Date_ 20150108
Time 23.01
INSTRUM 'Eect
PROBHD 5 mm PABBO BE
PULPROG zg30

1D 65536
SOLVENT CDCI3
NS 16

DS 2

SWH 8012.820 Hz

FIDRES 0.122266 Hz

AQ 4.0894966 sec

RG 31.52

DW 62.400 usec

DE 6.50 usec

TE 293.6 K

D1 1.00000000 sec

TDO 1

======== CHANNEL 1 ===

SFO1 400.1324710 MH:

NUCA 1H

P1 10.00 usec

S| 65536

SF 400.1300093 MHz

WDW EM

SSB 0

LB 0.30 Hz

GB 0

PC 1.00
o]

==
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NAME 9 cg136a
2

DOTANWO OISO NT N~ EXPNO
NECRARNAN- ST RN -ONQ 2R P PROCNO 1
88933 0nnER33R R8T Eg s o P Date_ 20150109
****************** orts= I W = Time 0.00
e N INSTRUM spect
PROBHD 5 mm PABBO BB
PULPROG zgpg30
TD 65536
SOLVENT CDCI3
NS 1024
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 196.87
A A DW 20.800 usec
‘ ; ‘ ‘ ‘ T 256K
132 131 130 129 ppm D1 2.00000000 sec
D11 0.03000000 sec
TDo 1
ss=zmme= CHANNEL f] ===
SFO1 100.6228293 MHz
NUCH 13C
P1 10.00 usec
Sl 32768
SF 100.6127764 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
L [m L1
T T T T T T T T T T
180 160 140 120 100 80 60 40 20 ppm
o3 NAME 2j cg136a
% o EXPNO 03
2 = PROCNO 1
U Date_ 20150109
[ ] Time 0.02
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG  zgfhiggn.2
TD 131072
SOLVENT CDCI3
NS 16
DS 4
SWH 89285.711 Hz
FIDRES 0.681196 Hz
AQ 0.7340532 sec
RG 196.87
oW 5.600 usec
DE 6.50 usec
TE 294.2 K
D1 1.00000000 sec
D11 0.03000000 sec
D12 0.00002000 sec
TDO 1
== CHANNEL f1 =====
376.4607164 MHz
19F
18.00 usec
Sl 65536
SF 376.4983662 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
| PC 1.00
58
5 |5
ol |~
T T ; T T T T T T T T
0 =20 -40 -60 -80 -100 -120 -140 -160 -180 -200 ppm
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NAME 2k cg135a
XPNO 1
PROCNO 1
Date 20150108
Time 21.53
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
TD 65536
SOLVENT CDCI3
NS 16
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894966 sec
RG 31.52
DW 62.400 usec
DE 6.50 usec
TE 293.6 K
D1 1.00000000 sec
TDO 1
======== CHANNEL 1 ====
SFO1 400.1324710 MHz
NUC1 1H
P1 10.00 usec
S| 65536
SF 400.1300099 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
Jk PC 1.00
ey |
e i
TN D DD DD (= o
®|S|&(S(S 5| @ S >
MNN—I—IOlo o™ o
T T T T T T T T T T T T T T
12 11 10 9 8 7 6 5 4 3 2 1 0 -1 ppm
COEITOOITr VN ITNLTLIODD N
DANNNITI-~ONONNTOAUODNOAUNO D 1D ©
VHOTNNN - ORBVLBBBOOSNNAO © © NAME 2k cg135a
SEIDIDIODNNNNTNANSBRER 2 o EXPNO 2
SRS N PROCNO 1
Date_ 20150108
Time 22. 53
INSTRUM
PROBHD 5mm PABBO BB/
(PhO28):N PULPROG zgpg30
Cl TD 36
SOLVENT CDCI3
NS 1024
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 196.87
DW 20.800 usec
DE 6.50 usec
TE 294.5 K
D1 2.00000000 sec
D11 0.03000000 sec
h o J i TDO 1
T T T T T T T 1 ======== CHANNEL f{ =====
133 132 131 130 129 128 127 ppm SFO1 100.6228293 MHz
NUC1 13C
P1 10.00 usec
Sl 32768
SF 100.6127778 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
I | L .
T T T T T T T T T T
180 160 140 120 100 80 60 40 20 ppm
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Dz (B NAME 2k cg135a
B2 XPNO %3
oo = PROCNO 1
| | Date. 20150108
1 I}rhilrg‘?'RUM e
spect
NS EoSR, S A e
zgfhiggn.
CO,Et D 1072
SOLVENT CDCI3
2k NS 16
DS 4
SWH 89285.711 Hz
FIDRES 0.681196 Hz
AQ 0.7340532 sec
RG 196.87
DW 5.600 usec
DE 6.50 usec
TE 294.0 K
D1 1.00000000 sec
D11 0.03000000 sec
Di2 0.00002000 sec
TDO 1
======== CHANNEL 1 ====-
SFO1 376.4607164 MHz
NUC1 19F
P1 18.00 usec
Sl 65536
SF 376.4983662 MHz
WD EM
SSB Q
LB 0.30 Hz
GB 0
L PC 1.00
=
ool I~
T T T T T T T T T T T
0 =20 =40 =60 -80 =100 -120 -140 =160 -180 =200 ppm
=] NAME 2l cg275
e R e E R R R R e I8 ] EXPNO %
AQUUVEOOIIINN-IOONOQNMONNNANNAN Qay S PROCNO 1
Lt et T e i A A i i B - s B - - B S S - i G ol ol oo [} Date 20150426
N e S \PEE N | e, 14
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
TD 6
SOLVENT CDCI3
NS
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894966 sec
RG 31.52
DW 62.400 usec
DE 6.50 usec
TE 299.0K
D1 1.00000000 sec
TDO 1
======== CHANNEL f{ ====
SFO1 400.1324710 MHz
NUCA H
P1 10.00 usec
Sl 65536
SF 400.1300098 MHz
WDW EM
SSB 0
LB 0.30 Hz
0
1.00

L

JM 5

%

2123
4.262 ~
1.010~

2.144

o - 3.989

-1+ 2.000/

bpm
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NN ORVWOWOoOWT —=I~I~O
ADR-—OONNDNONO—T NO® D = o
BLYoYIdTNnmooo~oco R R0 @ o o NAME 2l cg275
QOITOOMNMMOMNOANNNNON~ INM~NO M 2 o0
ffffffffffffff & NNk~ © & - EXPN 3
NS [ BN a0
Date 20150426
Time 2213
INSTRUM spect
gﬁal?glge 5 mm PABBO BB/
PhO2S):N zgpg30
iEatecls D 65536
SOLVENT CDCI3
NS 450
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 196.87
pw 20.800 usec
DE 6.50 usec
TE 299.7 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
== CHANNEL f1 =
SFO1 100.6228293 MHz
NUC1 13C
P1 10.00 usec
Sl 32768
SF 100.6127750 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
A . Ll " I
T T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm
= = NAME 2l cg275
G = EXPNO 95
e = PROCNO 1
[ Date_ 20150426
|| Time 21.46
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG  zgfhiggn.2
TD 131072
SOLVENT CDCI3
NS 16
DS 4
SWH 89285.711 Hz
FIDRES 0.681196 Hz
AQ 0.7340532 sec
RG 196.87
oW 5.600 usec
DE 6.50 usec
TE 299.0 K
D1 1.00000000 sec
D11 0.03000000 sec
D12 0.00002000 sec
TDO 1
== CHANNEL f{ ====-
376.4607164 MHz
19F
18.00 usec
Sl 65536
SF 376.4983662 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
g8
2 <2
(=] ~—
T T T T T T T T T T T
0 -20 -40 -60 -80 -100 -120 -140 -160 -180 -200 ppm
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OITOFTN-—DROIRTrDOUDLTONONRONTON- —On o EXPNO 2
BROOOVIINFr e NONOROOAONNNNNNY a0 < PROCNO 1
PP~ PP PP~ PP~ PP~ PP P~ S <Pttt < <t < e e o
Date 20141227
s e R L ) \ L] Jeue
INSTRUM spect
PROBHD 5 mm PABBO BB/
(PhO28)zN PULPROG zg30
TD 65536
SOLVENT CDCI3
NS 16
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894966 sec
RG 102.35
DW 62.400 usec
DE 6.50 usec
TE 294.3 K
D1 1.00000000 sec
TDO 1
======== CHANNEL {1 ====
SFO1 400.1324710 MHz
NUCA 1H
P1 10.00 usec
S| 65536
SF 400.1300086 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
R VLV 1
T|0 DN D (= ©
et bt bed e} S S
MmN o (3]
T T T T T T T T T
9 8 ) 5 4 3 2 1 0 opm
VD OOV ONND DO
©CM TONWN-—O0Or-OOMOO~© o O (o] [+2]
KLY SYO00SOBBOO T = Mmow© © © NAME 2m cg130
— T O N~ © -
VS W BN
Date 20141229
Time 0.11
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
TD 36
SOLVENT CDCI3
NS 500
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 196.87
DW 20.800 usec
DE 6.50 usec
TE 294.9 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL f{ =====
SFO1 100.6228293 MHz
NUC1 13C
P1 10.00 usec
Sl 32768
SF 100.6127724 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
L i Ll ] -
T T T T T T T T T T
180 160 140 120 100 80 60 40 20 ppm
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Qo NAME 2m cg130
& = XPNO 3
s O = PROCNO 1
1 ! ! Date 20141227
| | ] Time 23.15
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG  zgfhiggn.2
(PhO2S)2N D 131072
SOLVENT CDCI3
NS 16
DS 4
SWH 89285.711 Hz
FIDRES 0.681196 Hz
AQ 0.7340532 sec
RG 196.87
DW 5.600 usec
DE 6.50 usec
TE 294.4 K
D1 1.00000000 sec
D11 0.03000000 sec
Di2 0.00002000 sec
TDO 1
======== CHANNEL 1 ====-
SFO1 376.4607164 MHz
NUC1 19F
P1 18.00 usec
sl 65536
SF 376.4983662 MHz
WD! EM
SSB Q
LB 0.30 Hz
GB 0
| | . FC 1.00
ﬁ 2 o
S o |S
(=] o b=
T T T T T T T T T T
0 -20 -40 -80 -80  -100 -120 -140 -160 -180 -200 ppm
2 NAME 2n cg303
= EXPNO 2
9 PROCNO 1
\ Date_ 20150519
Time 22.48
INSTRUM spect
PROBHD 5 mm PABBO BB/
(PhO2S)2N PULPROG zg30
TD 65536
SOLVENT CDCI3
NS 8
F.C DS 2
3 SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894966 sec
RG 31.52
DW 62.400 usec
DE 6.50 usec
TE 297.9K
D1 1.00000000 sec
TDi 1
======== CHANNEL f{ ====
SFO1 400.1324710 MHz
NUCA 1H
P1 10.00 usec
Sl 36
SF 400.1300088 MHz
WD EM
SSB 0
LB 0.30 Hz
GB 0
LL PC 1.00
N 1 Ak L |
I
QS(m =0 < =
MmN N~ o «
T T T T T T T T T T 1
10 9 8 7 5 4 3 2 1 0 ppm
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= e, M~ — 0000 NN
mNmgi-—ovv—r\v_m_mgﬂf:\glqmc\lwmr-va?mgggg ]
BETIIIT 58BN IIIINTEsinE @
(PhO2S)2N
FiC o
IS R
ﬂ'ﬂ:ﬂ"
oL O
=
& & 2 oA
ppm
L] [l "
T T ) T T T T T T T
200 180 160 140 120 100 80 60 40 20 ppm
@
o o~
5 ]
«a -
o =
| |
(PhO2S)N
FaC
@ f=]
(=] o
] -
T T T T T T T T T T
0 -20 -40 -60 -80 -100 -120 -140 -160 -180 -200 ppm
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NAME 2n cg303
EXPN 4
PROCNO 1

Date 20150519
Time 23.20
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
TD 65536
SOLVENT CDCI3
NS 500

DS 4

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 196.87

DW 20.800 usec
DE 6.50 usec
TE 298.6 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1

== CHANNEL {1 =

SFO1 100.6228293 MHz
NUC1 13C

P1 10.00 usec

S| 32768

SF 100.6127735 MHz
WD EM

SSB 0

LB 1.00 Hz

GB 0

PC 1.40

NAME 2n cg303
EXPN 3
PROCNO 1
Date_ 20150519
Time 22.50

INSTRUM spec
PROBHD 5 mm PABBO BB/

PULPROG
TD 131
SOLVENT

NS

DS
SWH

FIDRES
Al

zgfhiggn.2
072
CDCI3

4
89285.711 Hz
0.681196 Hz
0.7340532 sec
196.87
5.600 usec

1.00000000 sec
0.03000000 sec
0,000(132000 sec

SFO1
NUC1

376.4607164 MHz
19F
18.00 usec
65536

376.4983?,'62 MHz



(

—-0.000

©|o|o| 5|0 @ =
olailosl |+ al o]
T T T T T T T T 1
8 7 [ -] 4 3 2 0 ppm
SR 3NB3INEIL88By  geg g o g
88 ITINIYIRIL85g Mg o = &
e -0 [ N I
] | L .
T T T T T T T T T
180 160 140 120 100 80 60 40 20 ppm
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NAME 20 cg152
XPNO 2

PROCNO 1

Date 20150123

Time 1.27

INSTRUM spect

PROBHD 5 mm PABBO BB/

PULPROG zg30

TD 65536

SOLVENT CDCI3

NS 16

DS 2

SWH 8012.820 Hz

FIDRES 0.122266 Hz

AQ 4.0894966 sec

RG 48.95

DW 62.400 usec

DE 6.50 usec

TE 293.5 K

D1 1.00000000 sec

TDO 1

======== CHANNEL {1 ====

SFO1 400.1324710 MHz

NU 1H

P1 10.00 usec

S| 65536

SF 400.1300095 MHz

WDW EM

SSB 0

LB 0.30 Hz

GB 0

PC 1.00

NAME 20 cg152

EXPNO 3

PROCNO 1

Date_ 20150123

Time 2.27

INSTRUM spect

PROBHD 5 mm PABBO BB/

PULPROG zgpg30

TD 36

SOLVENT CDCI3

NS 1024

DS 4

SWH 24038.461 Hz

FIDRES 0.366798 Hz

AQ 1.3631988 sec

RG 196.87

DW 20.800 usec

DE 6.50 usec

TE 294.5 K

D1 2.00000000 sec

D11 0.03000000 sec

TDO

CHANNEL f1 =:

10.00 usec
32768

100.6127746 MHz
EM

0
1.00 Hz

[¢]
1.40




N @ NAME 20 cgi52
=g PNO %
S = PROCNO 1
[ Date_ 20150123
[ | Time 2.29
PhO,S);N. F INSTRUM spect

PROBHD 5 mm PABBO BB/

PULPROG  zgfhiggn.2

COEt ™ 131072
SOLVENT CDCI3
NS 16
DS 4
SWH 89285.711 Hz
FIDRES 0.681196 Hz
AQ 0.7340532 sec
RG 196.87
DW 5.600 usec
DE 6.50 usec
TE 2941 K
D1 1.00000000 sec
D11 0.03000000 sec
Di2 0.00002000 sec
TDO 1
======== CHANNEL {1 ====-
SFO1 376.4607164 MHz
NUC1 19F
P1 18.00 usec
Sl 65536
SF 376.4983662 MHz
wDw EM
SSB Q
LB 0.30 Hz
GB 0

| PC 1.00

= |2
Q| (@
P={
T T T T T T T T T T T
0 -20 -40 -60 -80 -100 -120 -140 -160 -180 -200 ppm
(=]
AEIBTARPERGEHEBSRSSRRI8EPERSRTIRE F3R 8 NAME 2q cg138b
QRO OAUTETEOANNmREEOOOOOANUNMAMMNT Oy =] EXPNO 1
MNhMAMMNMNMRMMMMAEMMRMMNMOOS SIS TSI TEET QN - | PROCNO 1
TUeEssmm T ThE s N \ Date_ 20150115
Time 1.40
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
TD 65536
SOLVENT CDCI3
NS 16
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894966 sec
RG 70.24
DW 62.400 usec
DE 6.50 usec
TE 2934 K
D1 1.00000000 sec
TDO 1
======== CHANNEL f{ ====
SFO1 400.1324710 MHz
NUCA H
P1 10.00 usec
Sl 65536
SF 400.1300081 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00

|3 36| S| 03| &
ol —l—leladl I+
T T
g 7
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TsO

j 41]1‘ "

T T
140 120

T
160

T T
180 100 80 60 40 20

ppm
o w0
& o
@ ©
S =
[
(PhO28)2N F:
COEt
TsO 29
ﬁ ﬁ
=
(=] -~
T T T T T T T T T T
0 =20 -40 —-60 -80 -100 =120 -140 -160 -180 ppm

80

NAME 2qcg138b
EXPN 2
PROCNO 1
Date 20150115
Time 2.39
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
TD 65536
SOLVENT CDCI3
NS 1024

DS 4

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 196.87

DW 20.800 usec
DE 6.50 usec
TE 294.3 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1

== CHANNEL {1 =

SFO1 100.6228293 MHz
NUC1 13C
P1 10.00 usec
S| 32768
SF 100.6127735 MHz
WD EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
NAME 2q cg138b
EXPN 3
PROCNO 1
Date. 20150115
Time 2.4
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG  zgfhiggn.2
TD 131072
SOLVENT CDCI3
NS 16
DS 4
SWH 89285.711 Hz
FIDRES 0.681196 Hz
AQ 0.7340532 sec
RG 196.87
oW 5.600 usec
DE 6.50 usec
TE 293.9 K
D1 1.00000000 sec
D11 0.03000000 sec
D12 0.00002000 sec
TDO 1

== CHANNEL f{ ====-

376.4607164 MHz
19F
18.00 usec

65536
376.4983662 MHz
EM

0
0.30 Hz

0
1.00
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NAME 2r cg246
XPNO 1

PROCNO 1

Date 20150401

Time 18.31

INSTRUM spect

PROBHD 5 mm PABBO BB/

PULPROG zg30

TD 65536

SOLVENT CDCI3

NS 4

DS 2

SWH 8012.820 Hz

FIDRES 0.122266 Hz

AQ 4.0894966 sec

RG 31.52

DW 62.400 usec

DE 6.50 usec

TE 298.6 K

D1 1.00000000 sec

TDO 1

======== CHANNEL {1 ====

SFO1 400.1324710 MHz

NUCA 1H

P1 10.00 usec

S| 65536

SF 400.1300165 MHz

WDW EM

SSB 0

LB 0.30 Hz

GB 0

PC 1.00

NAME 2r cg246

EXPNO 3

PRCCNO 1

Date_ 20150401

Time 19.03

INSTRUM spect
PROBHD 5 mm PABBO BB/

PULPROG zgpg30
TD 36
SOLVENT CDCI3
NS 500

DS 4

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 196.87

DwW 20.800 usec
DE 6.50 usec
TE 299.3 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO

== CHANNEL f1 =

10.00 usec
32768

100.6127787 MHz
EM

0
1.00 Hz

[¢]
1.40
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NAME 2r cg246
XPNO 2
PROCNO 1
Date 20150401
Time 18.33
INSTRUM spect

PROBHD 5 mm PABBO BB/
PULPROG  zgfhiggn.2
131072
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M—lM—| [~ [aVI 4] (3]
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10 9 8 7 6 5 4 3 2 1 0 ppm

TD

SOLVENT CDCI3
NS 16

DS 4

SWH 89285.711 Hz
FIDRES 0.681196 Hz
AQ 0.7340532 sec
RG 196.87

DW 5.600 usec
DE 6.50 usec
TE 298.6 K

D1 1.00000000 sec
D11 0.03000000 sec
D12 0.00002000 sec
TDO 1
======== CHANNEL f1 ====-
SFO1 376.4607164 MHz
NUC1 19F

P1 18.00 usec

Sl 65536

SF 376.4983662 MHz
WD EM

SSB 0

LB 0.30 Hz

GB 0

PC 1.00

NAME 2s cg203
EXPNO 1
PROCNO 1
Date_ 20150211
Time 2222

INSTRUM

spect

p
PROBHD 5 mm PABBO BB/

PULPROG zg30

TD 6
SOLVENT CDCI3
NS

DS 2

SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894966 sec
RG 62.19

DW 62.400 usec
DE 6.50 usec

TE 292.3K

D1 1.00000000 sec
TD! 1
======== CHANNEL f{ ====
SFO1 400.1324710 MHz
NUC1 1H

P1 10.00 usec

Sl 36

SF 400.1300079 MHz
WD! EM

SSB 0

LB 0.30 Hz

GB 0

PC 1.00
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NAME 2s cg203
EXPN 3
PROCNO 1
Date 20150211
Time 23.16

INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30

TD 65536
SOLVENT CDCI3
NS 1024

DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 196.87
pw 20.800 usec
DE 6.50 usec
TE 293.3 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
== CHANNEL f1 =
SFO1 100.6228293 MHz
NUC1 13C
P1 10.00 usec
S| 32768
SF 100.6127743 MHz
WD! EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
NAME 2s ¢g203
EXPNO 2
PROCNO 1
Date_ 20150211
Time 23.24
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG  zgfhiggn.2
TD 131072
SOLVENT CDCI3
NS 16
DS 4
SWH 89285.711 Hz
FIDRES 0.681196 Hz
AQ 0.7340532 sec
RG 196.87
oW 5.600 usec
DE 6.50 usec
TE 292.8 K
D1 1.00000000 sec
D11 0.03000000 sec
D12 0.00002000 sec
TDO 1
== CHANNEL f{ ====-
376.4607164 MHz
19F
18.00 usec

65536
SF 376.4983662 MHz
w EM
0
0.30 Hz
0
1.00




R LI R T T R T T e o~ o 3 NAME 2tegl72
BRLRBEIIINRBLADIZOSRAA8IITAIRE B8R 3 PNO 1
I N S S R G R R R R R - o e ] Gkt T PROCNO 1
==/ Y el )/ | Date_ 20150204
Time 23.36
INSTRUM spect

PROBHD 5 mm PABBO BB/
PULPROG zg30

TD 65536
SOLVENT CDCI3
NS 16

DS 2
2t SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894966 sec
RG 62.19
DW 62.400 usec
DE 6.50 usec
TE 293.3 K
D1 1.00000000 sec
TDO 1
======== CHANNEL 1 ====
SFO1 400.1324710 MHz
NUC1 1H
P1 10.00 usec
S| 65536
SF 400.1300057 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
U PC 1.00
Al l
- T TN
—[L=| | @/ <
=1L =ll=][=] [=1{=] e
T T T T T T T T T T
9 8 7 6 5 4 3 2 1 0 opm
o BoR8B8Y-5S728L3 ggn gxw P
BB oORONOOANrrrr - N0 OO Lo NAME 2tegl72
@wmwgmNNNNNNﬁfSOm NI~ Monw ™ EXP 2
PRt e eI e e S S N N SO B To T} —
VSSSNW AW TY R0 aoragel
Date 20150205
Time 0.35
PROBHD. 5 mm BABBO BB/
5mm
(PhO2S)N,  F PULPROG zgpg30
MeO TD 65536
CO,Et SOLVENT CDCI3
gg 1(124
it SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 196.87
DwW 20.800 usec
DE 6.50 usec
TE 294.2 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL f{ =====
SFO1 100.6228293 MHz
NUC1 13C
P1 10.00 usec
S| 32768
SF 100.6127746 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
] | | .|I II L i o)
T T T T T T T T T T
180 160 140 120 100 80 60 40 20 ppm
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o 2 NAME 2tcgi7e
~ 3 XPNO 3
b= [ PROCNO 1
! ! Date. 20150205
Time 0.37
MéPOhOZS)EN INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG  zgfhiggn.2
TD 1072
MeO 2 SOLVENT CDCI3
NS 16
DS 4
SWH 89285.711 Hz
FIDRES 0.681196 Hz
AQ 0.7340532 sec
RG 196.87
DW 5.600 usec
DE 6.50 usec
TE 293.7 K
D1 1.00000000 sec
D11 0.03000000 sec
Di2 0.00002000 sec
TDO 1
======== CHANNEL 1 ====-
SFO1 376.4607164 MHz
NUC1 19F
P1 18.00 usec
sl 65536
SF 376.4983662 MHz
WD EM
SSB Q
LB 0.30 Hz
GB 0
PC 1.00
ﬁ ﬁ
S S
s o
T T T T T T T T T
-20 -40 -60 -80 -100 -120 -140 -160 -180  ppm
S%FSE&5E“ﬁ%.“_’?@8%%98%@@885&%%@%%E$%%%%:g%%é NAME 2u cg272
ORNNOOVVVVLIITIINOOATONONMOOOONNNANNNNGNN S  EXPNO 1
TUUTEs—————— T Nmmsmsemmmmee== T Daie 20150422
Time 21.57
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
TD 65536
(EhCaRio igLVENT . cDCI3
CO,EY] DS 2
SWH 8012.820 Hz
2u FIDRES  0.122266 Hz
AQ 4.0894966 sec
RG 31.52
DW 62.400 usec
DE 6.50 usec
TE 2985 K
D1 1.00000000 sec
TDO 1
======== CHANNEL f{ ====
SFO1 400.1324710 MHz
NUCA H
P1 10.00 usec
Sl 65536
SF 400.1300143 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
LJ PC 1.00
] |

15 14

13 12

11
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NAME 2u cg272
O 3

EXPN

PROCNO 1
Date 20150422
Time 2214
INSTRUM spect

PROBHD 5 mm PABBO BB/
PULPROG zgpg30

TD 65536
SOLVENT CDCI3
NS 250

DS 4

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 196.87

pw 20.800 usec
DE 6.50 usec

TE 299.2 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL f1 ====:
SFO1 100.6228293 MHz
NUC1 13C

P1 10.00 usec

S| 32768

SF 100.6127772 MHz
WDW EM

SSB 0

LB 1.00 Hz

GB 0

PC 1.40

NAME 2u cg272
o] 2

EXPN

PROCNO 1
Date_ 20150422
Time 21.59
INSTRUM spec
PROBHD 5 mm PABBO BB/
PULPROG  zgfhiggn.2
TD 131072
SOLVENT CDCI3
NS 8

DS 4

SWH 89285.711 Hz
FIDRES 0.681196 Hz
AQ 0.7340532 sec
RG 196.87

oW 5.600 usec
DE 6.50 usec
TE 298.5 K

D1 1.00000000 sec
D11 0.03000000 sec

D12 0,000(132000 sec
0

======== CHANNEL f1 =====
SFO1 376.4607164 MHz
NUC1 19F

P1 18.00 usec

Si 65536

SF 376.4983662 MHz
WDwW EM

SSB 0

LB 0.30 Hz

GB 0

PC 1.00



4.16
218
422>
3.29/
213/
1.00=
211~

S
w2

T
11 10 9 8 7}

4 3 2 1 Ppm
RS YR e RSN ey E
8833380 RTRRa25grror
R N 4
| Ll welizy
T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 ppm

87

NAME 2vcg128
XPNO 1

PROCNO 1

Date 20150618

Time 0.04

INSTRUM spect

PROBHD 5 mm PABBO BB/

PULPROG zg30

TD 65536

SOLVENT CDCI3

NS 16

DS 2

SWH 8012.820 Hz

FIDRES 0.122266 Hz

AQ 4.0894966 sec

RG 31.52

DW 62.400 usec

DE 6.50 usec

TE 2979 K

D1 1. 00000000 sec

TDO

======== CHANNEL 1 ====

SFO1 400.1324710 MHz

NUC1 1H

P1 10.00 usec

S| 65536

SF 400.1300473 MHz

WDW EM

SSB 0

LB 0.30 Hz

GB 0

PC 1.00

NAME 2vcgi2s

EXPNO 3

PROCNO 1

Date_ 201 50618

Time 0

INSTRUM

PROBHD 5mm PABBO BB/

PULPROG zgpg30

TD 36

SOLVENT CDCI3

NS 1024

DS 4

SWH 24038.461 Hz

FIDRES 0.366798 Hz

AQ 1.3631988 sec

RG 196.87

DW 20.800 usec

DE 6.50 usec

TE 298.7 K

D1 2.00000000 sec

D11 0.03000000 sec

TDO

q

CHANNEL f1 =:

10.00 usec
32768
00.6127827 MHz
EM
0
1.00 Hz
0

1.40




] o NAME 2vcgi28

5 @ PNO %

= = PROCNO 1

| ! Date 20141227
Time 19.54
INSTRUM spect

PROBHD 5 mm PABBO BB/
PULPROG  zgfhiggn.2
13107

TD 31072
SOLVENT CDCI3
NS 16

DS 4
SWH 89285.711 Hz
FIDRES 0.681196 Hz
AQ 0.7340532 sec
RG 196.87
DW 5.600 usec
DE 6.50 usec
TE 294.5 K
D1 1.00000000 sec
D11 0.03000000 sec
Di2 0.00002000 sec
TDO 1
======== CHANNEL f1 ====-
SFO1 376.4607164 MHz
NUC1 19F
P1 18.00 usec
Sl 65536
SF 376.4983662 MHz
wDw EM
SSB 0
LB 0.30 Hz
GB 0

| L PC 1.00

| B

= <

S -

T T E! T T T T
-80 -90 -100 -110 ~120 -130 -140 ppm
NAME 2w
EXPNO 1
PROCNO 1
Date_ 20150623
Time 22.43
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
TD 65536
SOLVENT CDCI3
NS 16
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894966 sec
RG 31.52
DW 62.400 usec
DE 6.50 usec
TE 297.9K
D1 1.00000000 sec
TDO 1
======== CHANNEL f{ ====
SFO1 400.1324710 MHz
NUC1 1H
P1 10.00 usec
Sl 65536
SF 400.1300508 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
L PC 1.00
] 1 M Ll

2.00
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BWOY - o NENEEIas 20NN SA0n @ NAME cg-2w
pof e o o U B AT R Bl T e i o EXPNO 3
PROCNO 1
NTESsSSSN== 0 Dale_ 20150623
Time 23.38
PROBHD. 5 mm BABEO BB/
5mm
(PhOS),N_ F PULPROG zgpg30
D 65536
CO,Et SOLVENT cbcl3
E)Jg 900
4
# SWH 24038.461 Hz
Ph 2w FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 196.87
DW 20.800 usec
DE 6.50 usec
TE 298.7 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
== CHANNEL 1 =
SFO1 100.6228293 MHz
NUCA1 13C
P1 10.00 usec
]| 32768
SF 100.6127798 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
] ‘ ’ il \ .| TR
T T T T T T T T T T
180 160 140 120 100 80 60 40 20 ppm
g @ NAME cg-2w
S o EXPNO o
8. = BROCNO 1
[ ate. 20150623
(PhOzS)N,  F || Time 22.45
INSTRUM spect
CO,Et PROBHD 5 mm PABBO BB/
PULPROG  zgfhiggn.2
= 0 131072
= SOLVENT CDCI3
Ph 2w NS 16
DS 4
SWH 89285.711 Hz
FIDRES 0.681196 Hz
AQ 0.7340532 sec
RG 196.87
DW 5.600 usec
DE 6.50 usec
TE 298.0 K
D1 1.00000000 sec
D11 0.03000000 sec
D12 0.00002000 sec
TDO 1
== CHANNEL f1 =====
376.4607164 MHz
19F
18.00 usec
sl 65536
SF 376.4983662 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
| PC 1.00
2 ﬁ
ol @
2 -
T T T T T T T T T T T
0 -20 —40 -60 -80 =100 =120 -140 -160 -180 -200 ppm
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