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The effect of structural modifications on the thermal stability, melting points
and ion interactions for a series of tetraaryl-phosphonium-based

mesothermal’ ionic liquids

Cody A. Cassity,” Benjamin Siu,” Mohammad Soltani,’ Jimmy L. McGeehee,’ Katie J. Strickland,® Matt Vo,” E. Alan
Salter,” Alexandra C. Stenson,” Andrzej Wierzbicki,” Kevin N. West,” Brooks D. Rabideau,*® and James H. Davis, Jr.*’

A family of mesothermal fonic liquids comprised of tetraarylphosphonium cations and the bis{trifluoromethanesulfonyl)amidate anion are
shown to be materials of exceptional thermal stability, enduring (without decomposition} heating in air at 300°C for three months. It is further
established that three specific structural elements — phenoxy, phenacyl, and phenyl sulfonyl — can be present in the cation structures without
compromising their thermal stability, and that their incorporation has specific impacts on the meiting points of the salts. Most Importantly, it is
shown that the ability of such a structural component to lower a salt melting point is tied to its ability to lower catlon-cation repulsions in the
material.
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Entropy Calculations

Liquid phase enthalpies were calculated using the two-phase thermodynamic {2PT) method,” ? which
has been shown to accurately reproduce the standard molar entropies and heat capacities of a number
of common solvents.® Readers should refer to the original papers for the full details but the essence of
the method is now described. First, the motions of each of the atoms are subdivided into translationai,
rotational and vibrational contributions. These components are then autocorrelated, summed and the
results inverted in Fourier space to obtain the density of states (DOS), which relates the fraction of the
total 3N degrees of freedom with a given vibrational frequency. Next, these vibrational frequencies are
classified as either gas-like or solid-like via a key step in the 2PT method that is rooted in differences in
their diffusivities. Finally, these gas-like and solid-like DOS of each of the translational, rotational and
vibrational components are weighted by the theoretical entropy of the corresponding component of an
ideal gas or a harmonic solid and integrated to obtain the total entropy.

In our work, separate simulations were run from saved states collected throughout the main simulation
run. Initial configurations were taken at the specified temperature and the simulations performed in the
NPT ensemble at that corresponding fixed temperature for a short period of 20 ps. During this run, atom
positions and velocities were output every 4 fs and used for the actual 2PT analysis.
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5.0

4.0

1.0

abundance

|49B_PROTON-2.jdf
|yellow 1

154.61

B 4/

S

SaurHBLaBAME

JAGUARS

38.76

45.68

X : parts per Million : 1H

Filename = 49B_PROTON-2,jdf
Muthor = Jim Daviag
Experiment = aingle_pulse.exd
Sample_ida = 49B

Solvent = CHLOROFORM-D
Changer_sample = 2

Creation_time = 1-JUL-2016 13:47:20
Revislon_time = 1-JUL-2016 13:29:15
Current_time = 1-JUL~-2016 13:29:15
Commant = yallow 1
Data_format = 1D COMPLEX
Dim_pize = 13107

Dim_title = 1H

Dim unica = [ppm]

pPimensions = X

Site = ECA 500
Spactromater = JHM-ECAS00
Field_strength = 11.7473579(T) (500(ME
X_acqg _duration = 1.74587904(=)
X_domain = 1H

X_freq = 500.15991521 [MHz)
X_offsat = 5,0(ppm}
X_polints = 16384

X_prescans =1

X_reasolution = 0.57277737[Hz]
X_sweep = 9._308438430[kHZ)
Irr_domain = 1H

Irr_freq = 500.15991521 (ME=z])
Irr_offser = 5.0[ppm]
Tri_domain = 18

Tri_froqg = 500.159915321 [MHz]
Tri_offsst = 5.0[ppm]

Clipped = FALSE

Mod_raturn = 1

Scans = 16

Total_scans = 16

X_90_width = 13.35[us]
X_acqg_time = 1,74587904(s)
X_angle = 45[dag]

X_atn = 4[d4B])

X _pulse = §.675[us}
Irr_mode = Off

Tri_mode = Qff

Dante_presat = FALSE
Initial_wait = 1(n]

Recvr_gain = 34

Relaxation delay = 4([m}

Repetition _time = 5.74587904 (8]

Temp_get

= 22.3[dc)
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7.3190
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7.2709
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JAGUARS
Filename a 49B_sloti_ PHOSPHORUS-
Author = Jim Davis
Ewparimsnt = single_pulae_dec
Sample_id = E#612204
Bolvent = CHLOROFORM-D
Changer_sample = 2

Creation_time -
Rovision_tima
Current_time

1-JUL-2016 17:31:05
= 1-JUL-2016 17:13:00
= 1-JUL-2016 17:13:00

Commant = yollow 1

Data_format = 1D COMPLEX
Dim_size = 16214

Dim _title = 31p

Dim units = {ppm]
Dimansions =X

Site = ECA 500
Spectromater = JNM-ECAS500
Fleld_satrength = 11.7473579(T] (500([ME
X_acqg duratien = 0.64487424(s)
X_domain = 31p

X_freq = 202.46831075(MHz)
X_offsat = 0 [ppm]

X_pointa = 32768
X_prescans = 4

X_resolucion = 1.55060995 [Hz])
X_sweep = 50.81300013[kHz])
Irr_domain = 1H

Irr_freg = 500.15991521[MHz]
Irx_offset = 5.0 ([ppm]
Clipped = FALSE
Mod_return = 1

Scans = 1256

Total_scans = 256

X_90_width = 1d4[us]
X_acq_time = 0.64407424[n]
X_angle = 30[deg]

X_atn = 5[aB]

X_pulse = 4.66666667 [us]
Izxr_atn_dec = 20.5(dR)
Irxr_atn_noe = 20.5[4B)
Irr_noise = WALTE
Decoupling = TRUE

Initial waic = 1[8]

Noa = TRUE

Noa_tima = 2[s]

Recvr_gain = 58
Relaxation_delay = 2(s])

Repatition time = 2.54487424(=nl
Temp_get = 23.4[d4c)



abundance

149B_slo2_FLUORINE-2.jdf
yellow 1
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X : parts per Million : 19F

T e e o B B R B B M R A
0 -40.0 -500 -60.0 0 -90.0 -100.0 —110.0 -120.0 —130.0 -140.0 -150.0 ~160-870.0

-78.6218

~,
Q \ "
Sournfl reame
— . JAGUARS
.ﬂhu.lﬂh!l = huwl.-HOﬂnIgO’Hzﬂlu-
Author = Jim Davis
Expariment = single_pulse.exl
Sample_id = 88549919
Solvent = CHLOROFORM-D
Changer_sample = 3
Creation_time 1—JUL-2016 15:37:22

=
Revigion_time = 1-JUL-2016 15:19:17
Curzent_time = 1-JUL-2016 15:19:17

Commant = yellow 1
Data_format = 1D COMPLEX
Dim_size = 52428
Dim_title = 19F
Dim_units = [ppm]
Dimansions =X

Site = ECA 500
Spectromstar = JMM-ECA500

Field strength = 11.7473579[T] (500[MH
X_acqg _duration = 0,55574528[18]
X_domain = 197

X_fraq = 470.62046004 [MHz]
X_affast = =70 [ppm)
X_poincs = §5536

X_proscans =1

X_resolution = 1.7993855[Hz)
X_awasp = 117.9245283 [kHz])
Irr_domain = 197

Irr freq = 470.62046084 [MHz)
Irr_offmat = 5{ppm]
Tri_domain = 19F

Tri_freq = 470.620460684 [Huz])
Tri_otfset = 5[ppm)

Clipped = FALSE

Hod_raturn =1

Scans = 16

Total_scans = 16

X_90_width u 15.7[us]

X_acg time = 0.55574528 (8]
X_angle = 45[deg)

X_atn = 4[4B)

X_pulse m 7.85[us]

Irr poda = Oft

Tri_mode a Off

Dante_presat a FALSE

Initial wait = 1[a]

Recvr_gain = 44

Relaxation_deslay = 4([s)
Repetition_time = 4,55574528[sa]
Temp_get = 22.7[4C]



abundance

{49B_slot2_CARBON-2.jdf
Jyellow 1

X : parts per Million ; 13C
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159.5160
1593825
1545370
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30.8345
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SaurnALreAMA

FPilename -

Author -
Expariment
Bample_id
Solvant
Changer_sample
Creation_tima
Revigion_time
Current_time

Commant
Data_format
pim_size
pim_title
Dim_units
Dimensicns
Bite
Spectromater

Fleld_strength
¥_nacqg duration
X_domain
X_treq
X_offast
X_points
X_preacans
X_resolution
X_awesep
Irr_domain
Irr_freq

Irr _offaset
Clipped
Mod_raturn
Scans
Total_scans

X_90_width
X_acg _time
X_angle
X_atn
X_pulese
Irr_atn_dec
Irr_atn_noe
Irz_noise
Decoupling
Inieial_wair
Noa

Noa_time
Recvr_gain
Relaxation_delay =
Repetition_time =
Temp_get

JAGUARS

49B_slot2_CARBON-2,jd
Jim Davis
single_pulse_dec
SHa45434
CHLOROFORM-D

2

4-JUL-2016 02:14:54
2~JUL~2016 01:56:46
2=-JUL-2016 01:56:46

yellow 1
1D COMPLEX
26214

1ic

{ppm]

X

ECA 500
JHM-ECAS00

11.7473579[T) (500[{MA
0.83361792(s]

13¢

125.76529760 [MHZ}
100 [ppm]

32768

4

1.19959034 [Hz]
39.3001761[xHz)
1X

500.15991521 [MHz)
5.0 [ppm]

FALSE

1

3100

3100

12.55[us]
0.83361792([=]

4.18333333 [us]
20.5[4B]
20.5([as)

2[w]
1,83361792(s)
= 13.3214C)
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™
Filanams = Post_Heat_-_498_PROTO
Author a Jim Davis
Expariment = spingle_pulse.ox2
Sample_id = Post_Heat_ -_49B
P Solvent = CHLOROFORM-D
Changer_sampls = 15
Creation time = 1-JUL-2016 14:58:51
Revision_time = 1=-JUL-2016 14:40:46
Ccurrent_time = 1-JUL-2016 14:40:46
Commant = yollow 13
Data_format = 1D COMPLEX
Dim_size = 13107
Dim_ticle = 1H
Dim units a [ppm)
bimensiona = X
Bite =« ECA 500
Spectrometer = JNM-ECAS00
Field _strength = 11.7473579(T) (500([MH
X_acq duratiocn = 1.74587904([8)
X_domain = 1H
X_£req = 500.15991531 [MHz]
X_offset = 5.0([ppm)
X_points = 16384
X_prescans = 1
[ X_resolution = [,57277737Hz]
M X_swaep = 9.38438438[kHz)
Irr_domain = 1H
Iry_freq = 500.15991521(MH=z]
Izrr_offset = 5. 0[ppm]
Tri_domain = 1H
_ Tri_ freq = 500.15991521 [MHZ])
I Tri_offset = 5.0[ppm)
a..._m Clipped = FALSE
Mod_return = 1
M Scans = 1§
Total_scans = 16
X_90_width = 13.35[un)
X_acq_time = 1,74587504[a)
X_angle = 45(dag]
X_atn = 4[d4B]
X_pulse = §.675(us)
Irr moda = Off
Tri_mode = Off
Dante_presat = FALSE
] U ﬁ’ \P Initial_wait = 1[a)
Recvr_gain - 28
......... AR A L e B N M ARAAEA AR AL AR ey e LA RS LR L AR wouuﬂwmwnﬁlnnwh% - m-uwunqwo-— :
eps on_| =5, s
11.0 10.0 9.0 a.exa “__ya 6.0 50 4.0 a0 2.0 LE 0 Tanp_gat = 22.7(aC]
-y —
ZEgEEs
a1
X : parts per Million : 1H
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abundance

JPostheat — 49B_slot15_PHOSPHORUS-2,jdf

1Yellow 13
2
g
g ]
4 1*..1
=
v 4 \ "
O
- -
3 Sourifl aeamea
] JAGUARS
< 1
-
R
E rilenama = Postheat - 49B_slotls
-l Author = Jim Davis
o Experiment = single_pulse_dec
=] Sample_id = 8#725535
1 Solvent = CHLOROFORM-D
< changsr_sample a 15
=] Creation_time = 1-JUL-2016 20:39:53
4 Revision_tima = 1-JUL-2016 20:21:47
Current_time = 1-JUL~2016 20:21:47
=1
= Coment = Yellow 13
Data_format = 1D COMPLEX
h Dim_size = 26214
= pim_title = 31P
B 4 Dim_unite = [ppm]
h pDimansions =X
] site = ECA 500
2 Spectrometer = JNM-ECAS00
! Field_strength = 11,7473579[T] (500([MH
E X_acqg duration = 0.644087424[8]
& X_domain = 31p
Lt X_freq = 202.46831075 [MH=2]
X_otfsat = 0[ppm]
b X_points = 32768
i X_prescans LK ]
] X_resclution = 1.55D68995([Hz]
E X_swaep = 50.81300813 [kHz]
& Irr_domain = 1H
] Irr_freq = 500.15991521 [MHz]
Irr_offset = 5.0[ppm]
Clipped = FALSE
. Mod_return =1
3 Scons = 256
Total_scans = 256
B X_90_width = 14 [us]
X X_acq time = 0.654487424[0a]
X_angle = 30(deg]
X_atn = 5[aB]
3 X_pulss = 4,.66666667[us]
b Irr_atn_dec = 20.5[d4s]
N Irz_atn_noa = 20.5[aB])
] Irr_noise = WALTZ
-1 Dacoupling = TRUE
h Initial wait = 1(s]
Noe = TRUE
1 Noe_time = 28]
Racvr_gain = 58

................................... R B L L LY B NLILIL LR LI RLALILEL R Relaxation_delay = 2[s]

1000900 800 700 600 500 400 300 u.:_ 100 0 -100 -200 -300 —40.0 -500 -60.0 -70.0 -30.0 —90:4100.0 Repat o kise C ala ™

23,8269

X : parts per Million : 31P
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Postheat - 49B_slot15_FLUORINE-2.jdf
1 Yellow 13
7,
(D
JAGUARS
Pilename = Postheat - 49B_slotls
Author = Jim Davis
Ni Exparimant a pingle_pulse.exl
- Sample_id » H5#591437
Solveat = CHLOROFORM-D
Changer_sample = 15
Creation_tims = 1-JUL-2016 16:46:22
Revision_time = 1-JUL-21016 16:28:17
Current_time = 1-JUL-2016 16:38:17
Commant = Yellow 13
bata_format = 1D COMPLEX
Dim_size = 52428
Dim_title = 19F
Dim_units = [ppm]
Dimansions = X
| Bite = ECA 500
m| Spectrometer = JMM-ECAS00
Yield_strength = 131.7473579[T] (500([MH
X_acqg duraticn = 0.55574528[a]
X_dcmain = 19F
X_freq = £70.62046084 [MHz]
X_offset = -70 [ppm]
X_points = 65536
X_prescans = 1
X_resolution = 1.7993855[Hz]
X_swaep = 117.9245283 [kHZ)
Irr_domain = 19F
Irr_freq = 470.62046084 [MHz]
IrT offsat = S{ppm]
ri_domain = 19F
Tri_frag = 470.632046004 [MHz]
i Tri_offaet = 5[ppm]
Clipped n FALSE
Mod_raturn al
Scans = 1§
Total_acans = 16
X_90_width = 15.7 [us]
X_acqg time = 0.555745201(8]
X_angle = 45[dag]
X_atn = 4(dB]
X_pulse = 7,.85[us]
Irxr_mode = Off
Tri_mode = Off
Dante_presat = FALSE
Inicial_walt = 1[=]
Recvr_gain = 40
i B B o e B B e B I L B R I I ML SUSLE S B P S SN wowﬁx_mﬂwglnw”wln—nu i
Repatit | 4 = 4.55574528(s
30.0 200 10.0 0 l—:o luee |u== I.So lwee lm:e lqca l«oc |e=c |5e=|=°=|unecluwe=|~S=|~me=|_a=.==e .u!“lnonoﬁ.. = 22.714c] !
=
o
-1
g
|
X : parts per Million : 19F
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Postheat — 49B_slot15_CARBON-2.jdf

] L
] \ "
: JAGUARS
Filename = Poatheat - 49B_slotl5
Author = Jim Davis
Exparimant = pingle_pulse_dec
Sample_id = 5#203203
Solvent = CHLORQFORM-D
Changer_sample = 15
Creation_time = 3-JUL-2016 00:24:319
Revision_time = 3-JUL-2016 0B:06:18
Current_tinme = 3-JUL-2016 08:06:18
Commant = ¥Yallow 13
Data_format = 1D COMPLEX
Dim_size = 26214
] Dim_title = 13C
— Ppim units = [ppm])
1 Dimansions - X
4 8ite = ECA 500
L Spectromater = JHNM-ECAS00
] Field_atrength = 11.7473579([T} (500[MH
4 X_acqg duration = 0,83361792([a)
f X_domain = 13C
4 X_freg = 125.76519768 [MHZ]
. X_offset = 100 [ppm])
] X_points = 32768
- X_prescans = 4
L X_resolution = 1,199590234 [Hz]
1 X_swoop = 39.3081761[kHz]
L Irr_domain = 1H
- Irr freq = 500,.15991521[MHz])
] Irr_offsat = 5.0[ppm]
] Clipped = PALSE
Mod_raturn = 1
] Scans = 3100
] Total_scans = 3100
h ¥_90_width = 12.55[us]
4 X_ncqg _time = 0.83261792([=)
1 X_angla = 30[deg])
1 X_atn = §[aB]
X_pulse = 4.18333333[us]
4 Irr_atn_dec a 20.5([d4s]
Irr_atn_noe = 20,514B]
Irr_nolise = WALTZ
Dacoupling = TRUE
Initial_wait = 1[al
Noe = TRUE
Noe_time = 18]
Recvr_gain = 60
LB e B L RN A N EL LN RN LA iy TLan s i BLELELELE BLELELELE EAEarE SLELELELE NLELELELE N L5 rjij]ij“‘ﬂﬁ"”ﬁ“ﬂ”ﬁl“n““ﬂﬁﬂﬂﬂ”nu
- -
1900 180.0 170.0 _J.e 1500 1400 1300 _mﬁ 100 1000 900 800 700 600 500 400 300 200 100 0 et T
[ ] 09 & m 9
o -3
3k 3 g8
aan e ==
-y - —
X : parts per Million : 13C |
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No. Phosphonium 156A

e T e and T Y AP A e i i e T e i i B L S T AT Sa RS T

Atlantic 33359 nan..

antic Blvd. Suite M

Company/School U of South Alabama
OmU.__. 0_403_&—._.<

s, GA 30071
anticmicrolab.com Address o:m«.s =
riSupervisor: James Davis Name James Davis Date 10/31/2016
ant Theory Found Single [X] Duplicate []
Elements CHNPOSF
; 54.01 4 27 Present:
Analyze CHN
3.40 342 g
* Hygroscopic[] Explosive ]
M.P, unk __ B.P, nons
! 1.97 % To be dried: Yes [X] No []
Temp. 80C___yac high "Tjme 4h
Rush Service [X] e amriasemaassito

on the day the sample Is jecoivad

Include Email Address or FAX # Below

11 AM,

jdavis@southalabama.edu

leceived

NOV 61 2016

Date Completed

ks:

NOV 01 2016
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X : parts per Million : 1H
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JAGUARS

Filename a CC3-99A_7.6.16_PROTON

Author = Jim Davis

Expearimant = gingle_pulse.exl

Sample_id = CC3-95A_7.6.16

Solvent = CHLOROFORM-D

Changer_sample - §

Creation_time m §=-JUL-2016 16:48:03

Revigion time = §=JUL-2016 16:29:36

Curzent_time = §-JUL-2016 16:29:36

Data_format = 1D COMPLEX

Dim_size = 13107

Dim_ticle = 1H

Dim units = [ppm]

Dimensions = X

Site = ECA 500

Spactrometer = JNM-ECAS00

Field strength = 11,7473579[T] (500(MH
X_acq duration = 1.74587904(=)

X_domain = 1H

X_froq = 500.15991521 {MH=z])
X_offset = 5,0[ppm]
X_pointa = 16384

X_prescans =1

X_resolution = 0.57277737[Hz]
X_sweep = 9,384384308 [kHE]
Irr_domain = 1H

Irr_treq = 500.15951521 [MHz}
Irz_offsst = 5.0{ppm)
Tri_domain = 1H

Tri_freq = 500.159915321[MHZ]
Tri_offset = 5,0 [ppm]

Clipped = FALSE

Mod_return =1

Scans = 33

Total_scans = 32

X_90_width w 13.35(us]
X_acq_time = 1.74587904([s]
X_angle = 45[dag]

X_atn = 4[4B)

X_pulse = §.675[us)
Irr_mode = Off

Tri_moda = Off

Dante_presat = FALSE

Inicial wait = 1[s)

Recvr_gain = 32

Relawxation_delay = 4[s)
Repetition time = 5.74587904(8)
Temp_get a 22.7{4C)

@ ey

G b (o<
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] rilename = CC3I-99A_7.6.16_CARBON
= 4 Author = Jim Davis
] Exparimant = single_pulse_dec
4 Sample_id = CC3-99A_7.6.16
] Bolvent = CHLOROFORM-D
Changer_sample = 6
] Creation_time = 7-JUL~-2016 07:10:07
w_l Revision_ time = T=-JUL~-2016 06:51:36
= 4 Current_time = 7-JUL-2016 06:51:36
- Data_format = 1D COMPLEX
Dim_size = 26214
Dim_titla = 13C
1 Dinm_units = [ppm]
Ml. Dimensions = X
. Bite = ECA 500
Bpactromatar = JNM=-ECAS500
Pield_strength = 11.7473579([T] (500[MH
] X_acq duration = 0,.83361792(s}
4 X_domain = 13¢
=1 X_freq = 125.76529768 [Miz]
X_offsat = 100 [ppm]
X_polints = 32768
X_prescans = 4
X_resolution = 1.19959034[Hz])
. X_sweep = 39.3081761[kH=z]
] Irr_domain = 18
= 4 Irr_freq = 500.15991521 [MH=]
] Irr_offset = 5.0 [ppm]
- Clipped = FALSE
a Mod_return =1
A Scane = 2048
3 1 Total_scans = 21048
S %_90_width = 12.55[us)
X_ncqg_time = 0.83361792[se]
A X_angle = 30[degl
3 X_atn = §[daB)
] X_pulse = 4.18333333[us]
- Irr_atn_dec = 20,5[4RB]
= Irr_atn_nos = 20.5[as]
] Irr_nolse = WALTZ
1 Dacoupling = TRUE
] n* Initial wait = 1(s)
] Noe = TRUE
J Noe_time a 2[a)
- . GF ] = - t Recvr_gain = 0
§ ki i Relaxation delay = 2[s8]
= T rrr T Repetition_time = 2.83361792(s]
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Filenams
Author

s CC3-99A_7.6.16_PHOSPH
= Jim Davis

Experiment = single pulse_dec
Samplae_id = CC3-99A_7.6.16
Solvant = CHLOROFORM-D
Changer_sample =6

Creation_time = 7=-JUL~-2016 07:35:04
Revinion_time = 7=-JUL~-2016 D7:16:35

Current_time = 7=-JUL~2016 D7:163:35

pata_format = 1D COMPLEX

pim_size = 16214

pim_title a 31p

Dim units = [ppm]
Dimensions a X

S8ite = ECA 500
Spactrometer = JNM-ECAS500
Fiaeld_strength = 11.7473579IT] {(500([MB
X_acqg duration = 0,.544087424[=s]
X_domain = 31p

X_freq = 202.46031075[MHz)
X_offsat = 0[ppm]

X_points = 31768
X_prescans = 4

X_resolution = 1.55068995[H=]
X_awaep = 50.813000813[kHz]
Irr_domain = 1

Irr_freg = 500.15991521 [MHz)
Irr_offset = 5.0[ppm]
Clippad = FALEE
Mod_return = 1

Scans = 512

Total_scans = 5132

X_90_width = 14(us)

X_acqg _time = 0,.64887424 (8]
X_angle = 30{deg)

X_atn = 5[4B]

X_pulse = &,66666667[us]
Ir¥r_atn_dec = 20.5([d4n]
Irr_atn_nos = 20.5[4B}
Iry_noisae = WALTZ
Dacoupling a TRUE

Initial wait a 1[a]

Nosa = TRUE

Hoa_time = 2([s)

Recvr_gain = 58

Relaxation delay = 2[s]
Repetition_time = 2,64487424(s)
Temp_get = 23.6[4c]
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Expariment
Sample_lid
Solvent
Changer_sample
Creation_tima
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Current_time

pata_format
Dim_mize
pim_title
Dim units
Dimensions
Bite
Spactromater

Field_strength
X_acqg_duracion
X_demain
X_freq

X _offset
X_points
X_prescans
X_resolutien
X_swaep
Irr_domain

Irr freq
Irxr_offset
Tri_domain
Tri_freq
Tri_offset
Clipped
Hod_return
Scana
Total_scans

X_50_width
X_acq time
X_angle
X_atn
X_puilse
Izr_mode
Tri_mode
Dante_presat
Initial wait
Recvr_gain

= CC3=-99A_7.6.16_FLUORT
a Jim Davis

= pingle_pulse.exl

= CC3=99A_7.6.16

= CHLOROFORM-D

= 6

= 7=-JUIL~2016 07:39:26

= 7-JUL-2016 07:30:55

a 7-JUL~2016 07:320:55

= 1D COMPLEX
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= [ppm)

= X
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= =70 [ppm]
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= 1

= 1.79%3855[Hx)
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= 5[ppm]
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=1

= 32
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= 0.55574528([8])
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= 4[dB]

= 7.85[us]
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= Off

= FALSE

= 1is]
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Relaxation_delay = 4d[s]
Repetition time = 4.55574518[s)
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Sample_id = Post_Heat - LM
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Changer_sample = 13
J Creation_time = 1=-JUL~-2016 14:46:42
Revision_time ® 1=-JUL-2016 14:28:317
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Site = ECA 500
Spactrometar = JHM-ECAS00
rield_strangth = 11.747357%([T] (500[MH
X_acqg duration = 1,74587304([a]
X_domain = 1H
X_freq = 500.15991521 [MHx]
X_offaset = 5.0 [ppm]
X_points = 16384
X_prescans a1
X_resolution a 0.87277737[Hz)
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Hils Tri_domain = 18
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Tri_offaat = 5.0[ppm]
Clipped = FALSE
x Mod_return =1
Scans = 16
‘Total_scans = 16
X_90_wideh = 13.35[us)
X_ascqg_time = 1,74587904 [8]
| X _angle = 45[deg)
X_atn = 4[4B]
X_pulpe = §.675[ue]
y Irr_mode = Off
Tri_mode = Off
Dante_presat = FALSE
L: Initial wait = 1[n]
L Recvr_gain = 24
......... T T T T e T T T T e T e e rerprrrr| Relaxation delay = 4(s)
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Authox
Exparimant
Sample_id
Solvent
Changer_sample
Creation_tima
Revision_time
Current_time

Comment
Data_format
Dim_size
Dim_title
Dim_units
Dimengions
Site
Spectrometer

Yieold_strength
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X_domain
X_freq
X_offset
X_points
X_prescans
X_resolution

Irr_freqg
Irr_offsat
Clipped
Mod_return
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Total_scans
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X_angle
X_atn
X_pulse
Irr_atn_dec
Irxr_atn_noe
Irr_noise
Dacoupling
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HNoe_tima
Recvr_gain

= Postheat -~ LM_slotl3_
= Jim Davis

a single_pulse_dec

= B#706760
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= 13

= 1-~JUL-2016 20:08:36
=  1=-JUL~2016 19:50:30
= 1=-JUL-2016 19:50:30

a Yallow 11

= 11.7473579([T] (So0[Mn
= 0,64487424[8])

= 31P

= 202,.46831075[MHZ]
= 0(ppm]

= 32768

= 4

= 1.55060995 [He]

= 50.81300813 [kHz]
= 1H

= 500.15991521 [MH=z]
= 5.0[ppm]

= FALSE

= 1

= 356

= 256

= 14 [us]

= 0.64487424[a)
= 30[deg]

= 5[d8)

= 4,66666667 [us])
= 20.5[dB]

= 20.5[dB8]}

= WALTZ

= TRUE

= 1l{s]

= TRUE

= 28]

= 5§

Relaxation_delay = 1([s]

Repetitcion_time
Temp_get

= 2.64487424(=n]
= 23.1[4C)
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Sourafli Agama
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Filename = Ppstheat - LM_slotld_
Author = Jim Davis
Experimant = single_pulse.exl
Sample_id = S#584563
Solvant = CHLOROFORM-D

Changar_sample = 13

Creation_time = 1-JUL-2016 16:35:04

Revision time = 1-JUL-2016 16:16:59
=

Currant_time 1-JUL~2016 16:16:59
Commant = Yellow 11
Data_format = 1D COMPLEX

pim_size = 52428

Dim_title = 19F

Dim_units = [ppm]

Dimensions = X

Site = ECA 500
Spsctrometer = JNM-ECA500

Pield_strength = 11,.7473579|T] (500[MH
x_acqg duration = 0.55574528[e]
X_domain = lor

X_freag = 470.62046004 [MHz])
X _offaet a =70[ppm]

X _points = §5536

X_prescana = 1

X_resclution = 1.7993855([Hz)
X_sweep = 117.9245283 [xHz]
Iry_domain = 197

Irr_freq = 470.62046004 [MHE]
Irr_opffget a 5[ppm]
Tri_domain = 19F

Tri_freg = 470.63046004[MHz]
Tri_offaet = S5(ppm]

clipped = PALSE
Mod_return =1

Scans = 16

Total_scans = 1§

X_90_width = 15,7([us)

X acqg time = 0,55574518{s8]
X_angle = 45 ([deg]

X_atn = 4[aB]

X_pulse = 7.85[us]
Irr_mode = Off

Tri_mode - QOff

bante_presat a FALSE

Inirial wait = 1[s]}

Recvr_gain = 36

Relaxaticn_delay = 4[s]
Repetition_time = 4.55574528([s]
Temp_get = 22.6[4cC]




abundance

3 JPosthent - LM_slot13_CARBON-2.jdf
.Qa:.:e 11

14 15 16 1.7 18 19 20 21 22 23

palssubaanelinailesaabsasrlanalososl

12 13

09 10 11
piselaaeeliy

6 07 08
T T P T

0 01 02 0.|3 04 0.5 O

WY T

-

LEE DL i

mwc.e 180.0 1700 160.0 ﬁMee :_:_ 1

164.1421
153.6023

X : parts per Million : 13C

1364047
1363083
135.3936
134.0582
133.9819
130.5005
1303955
130.2429
120.7046
118.3868

L=

.._.

77.2575
71.0000

...jﬂi}l—lﬂj{q]l*%i]j*{
q_u_b 600 500 40.0 300 200

fﬂl
N L

SournfLreama

Filenama
Author
Exparimant
sample_id
Solvent
Changer_sample
Creation_tima
Revisgion_time
Current_time

Comment
Data_format
Dim size
Dim_title
Dim_unics
Dimensions
Bite
Spectromster

Field_strength
X_acqg _duration
X_domain
X_freq
X_offaset
X_pointa
X_prescans
X_resolution
X_swoep
Irr_domain
Irz_freq
Irr_offsat
Clipped
Mod_resturn
Scans
Total_scans

X_90_widch
X_acq_time
X_angla
X_atn
X_pulse
Irr_atn_dec
Irzr_atn_noe
Irr_noise
Decoupling
Inicial_wait

Relaxation_delay =
Repetition_time

Tamp_get

JAGUARS

Postheat - LM_slotlld_
Jim Davis
single_pulse_dec
8#212217

CHLOROFORM-D

13

3-JUL-2016 03:23:03
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[ppm]
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ChemNMR 13C Estimation

135.0

1304 pg 1284 1218
128.4
1304 1189
1350
1304 133-%

1304 1350
Estimation quality is indicated by color: good, medium, rough

— T 1 3 B T T =T T

160 140 120 100 80 60
PPM

Protocol of the C-13 NMR Prediction: {Lib=8}

Node Shift Base + Inc. Comment (ppm rel. to TMS)
c 111.0 128.5 1-benzene
? 1 unknown substituent{s)
~6.9 1 -0-1:C*C*C*C*C*C*1
-10.6 general corrections
C 117.9 128.5 l-benzene
# 1 unknown substituentis}
-10.6 general corrections
c 117.9 128.5 i-benzene
? 1 unknown substituent (s}
-10.6 general corrections
C 117.9 128.5 l-benzene
? 1 unknown substituent(s)
-10.6 general corrections
c 157.0 128.5 1-benzene
? 1 unknown substituent{s)
27.6 1 -0-1:C*C*C*C*C*C*1
0.9 general corrections
C 157.0 128.5 l-benzene
27.6 1 =0-1:C*C*C*C*C*C*1
0.9 general corrections
CH 133.3 128.5 l-benzene
5 1 unknown substituent (s)
-0.3 1 -0-1:C*C*C*C*C*C*1
5.1 general corrections
CH 133.6 128.5 l1-benzerne
? 1 unknown substituent(s)
5.1 general corrections
CH 133.6 128.5 l-benzene
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CH

CH

CH

CH

CH

CH

CH

CH

133.6

117.5

118.9

133.3

133.6

133.6

133.86

117.5

118.9

130.4

130.4

130.4

128.4

130.4

130.4

130.4

128.4

135.0

135.0

135.0

121.8

5.1
128.5

128.5
Ei
-11.2

128.5

128.5
128.5
128.5
128.5

128.5

1 WURLIIUWE SupDsSLLLURIIL D)

general corrections
1-benzene

1 unknown substituent(s}

general corrections
i-benzene

1 unknown substituent({s)

1 -0-1:C*C*C*C*C*C*1

general corrections
l1-benzene

1 -0-1:C*C*C*C*C*C*1

general corrections
1-benzene

1 unknown substituent(s)

1 -Q-1:C*C*C*C*C*C*1

general corrections
l-benzene

1 unknown substituent (s}

general corrections
i-benzene

1 unknown substituent(s)

general corrections
1-benzene

1 unknown substituent(s)

general corrections
l-benzene

1 unknown substituent(s)

1 -0-1:C*C*C*C*C*C*1

general corrections
l1-benzene

1 -0-1:C*C*C*C*C*C*1

general corrections
l1-benzene

i unknown substituent{s)}

general corrections
l-benzene

1 unknown substituent(s)

general corrections
l-benzene

1 unknown substituent (s}

general corrections
l-benzene

1 =0-1:C*C*C*C*C*C*1

general corrections
1-benzene

1 unknown substituent (s}

general corrections
1-henzene

1 unknown substituent (s)

general corrections
l1-benzene

1 unknown substituent(s)

general corrections
l-benzene

1 -0-1:C*C*C*C*C*C*1

general corrections
l-benzene

1 unknown substituent (s)

gdeneral corrections
l-benzene

1 unknown substituent(s)

general corrections
1-benzene

1 unknown substituent(s)

general corrections
l-benzene

1 =Q-1:C*C*C*C*C*C*1

general corrections
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COMPOUND 6



Atlantic Microlab, Inc.

\Jo, Phosphonium 49A

Company/School U of South Alabama

antic Blvd. Suite M Chemist
s, GA 30071 Dept. - MM
anticmicrolab.com Address 2N€ .
City, State, Zip Mobile AL 36688
r/Supervisor: James Davis Name James Davis Date 10/31/2016
u% Phone (251) 751-0520
ant Theory Found Single ] Duplicate [
Elements CHNPOSF
y 56.79 56.63 Present:
Analyze oHN
3.51 349 for:
* Hygroscopic[ ] Explosive []
! 1.74 1.77 M.P. unk . B.P. oo

To be dried: Yes [X] No L]
Temp. $9C____ vac.high__Time 4h

Rush service guaraniees analysas wil 0o
Rush Service X] contploled snd fesul avalablo by 5 PM EST
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rilenams
Author
Experimant
Sample_id
Solvent
Changer_sample
Creation_time
Revigion_tims
Current_time

Commeant
Data_format
Dim_size
Dim_title
Dim_units
Dimensions
Bite
Spactromster

Field_atrength
X_acqg duration
X_domain

X_prescans
X_resolution
X_awsaD
Irr_domain
Izz_freq
Irr_offsetr
Tri_domain
Tri_freq
Tri_offaeet
Clipped
Mod_raturn
Scans
Total_scans

X_90_width
X_acqg_time
X_angle
X_atn
X_pulse
Irr_mode
Tri_mode
Dante_presat
Initial wait
Recvr_gain

Repatition_ time
Temp_gat

i a/

S

SoutifLreama
ILch_hxm

= 49A_PROTON-2.3jdf

= Jim Davis

= aingle_pulse.ax2

= 49A

= CHLOROFORM-D

= §

= 1=-JUL~2016 14:06:02
= 1-JUL-2016 13:47:57
= 1-JUL-2016 13:47:57

= yellow 4
= 1D COMPLEX
= 13107

= 21.7473579([T) {(500([MEH
= 1,74587904 (s8]

= 1H

= 500.15951521 [MH=x]
= 5.0[ppm]

= 16384

= 1

= 0.57277737 [Hz])

= 9,38438438[XxHz]

= 1B

= 500,15991521[MHz]
= 5.0([ppm]

= 1H

= 500.15991521 [MEH=]

= 13_35[us]

= 1,74587904(8]
= 45 [dag]

= 4[4dB]

= §,675[us]

= Off

= Off

= FALSE

= 1[s])

= 22

rrrr| Relaxation_delay = 4[s]

= 5,7458790418]
= 22.5[4C]
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Filename = 4%A_slot6_PHOSPHORUS-
Author = Jim Davis

Experiment = single_pulse_dec
Sample_id = S#640571

Solvant = CHLOROFORM-D
Changer_sample = 6

Creation_tima = 1-JUL-2016 1B8:1B8:17
Revision_time = 1-JUL~2016 18:00:10
Current_time = 1-JUL-2016 18:00:12
Commant = Yallowd

Data_format = 1D COMPLEX

Dim size = 26214

Dim_title = 31P

Dim_units = [ppm]

Dimensions =X

8ita = ECA 500

Spectrometer = JNM-ECAS00
Fleld_atrength = 11.74735721T] (500([MH
X_acqg_duyxation = 0.64407424 (0]
X_domain = 31P

X_fraq = 202.46831075 [MHz]
X_offast = 0[ppm]

X_points = 32768

X_prescans = 4

X_resolution = 1.55068995[Hz]
X_sweep = 50.81300013[kHz]
Irr_domain = 1H

Irr_freqg = 500.15991521[MHz]
Irr_offaet = 5.0[ppm]

Clipped = FALSE

Mod_return =1

Scans = 256

Total_scans = 256

X_90_wiath = 14 [us}

X_acq time = 0.54487424(s)
X_angle = 30({deg]

X_atn = 5[dB]

X_pulse = 4.66666667 [us]
Irr_atn_dec = 20.5[d4B]

Irr_atn_nae = 20.5[dB]

Irr_nolise = WALTZ

Decoupling = TRUE

Initial wait = 1[s]

Noa = TRUE

Nos_time = 2[s8]

Recvr_gain = 58

Relaxation_delay = 2[s]

Repetition_time = 2.64487424(s]

Temp_get

= 23.5[4C]
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Filename = 49A_slot6_FLUORINE-2,
Author = Jim Davis
Experiment = gingle_pulse.exl
Sample_id = 88560379

Solvent = CHLOROFORM-D
Changsr_ sample a 6
Creation_time = 1-JUL-2016 15:54:36

Revision_tima = 1-JUL-2016 15:36:31
Currasnt_time a2 1-JUL-2016 15:363:31
Commant = Yallowd
Data_format = 1D COMPLEX
Dim_size = 52428

Dim_title = 19

Dim_units = [ppm]

Dimansions =X

Site a ECA 500
Spectromatar = JNM-ECAS00
Pield_strength = 11,.7473579([T) (500[MH
X_acqg duration = 0.555745208([a)
X_domain = 19y

X_freg = 470.62046084 [MHE]
X_offaset a =70 [ppm)
X_points = 65536

X_proscans =1

X_zesolution = 1.7993855[Hz]
X_sweep = 117.9245203 [kHxz]
Irr_domain = 19F

Ixx_freq = 470.62046004 [MHZ]
Izrx_offset = 5[ppm]
Tri_domain = 197

Tri_freq = 470.62046084 [MHZ]
Tri_offaet = 5[ppm)]

Clippad = FALSE

Mod_raturn = 1

Scang = 16§

Total_scans = 1§

X_90_width = 15,7[us)

X_acqg time = 0.5557T4528[a])
X_angle = 45[deg]

X_atn = 4([4B]

X_pulgs = 7,85 [us]
Irr_mode = Off

Tri_mode = Off

Dante_presat = FALSE
Initial_wait = 1[a])

Recvr_gain = 36

Relaxation_delay = 4[8)
Repeatition tima = 4.55574516(s)
Temp_gat = 22,9[ac]
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134.0106
133.9247
130.5100
130.4051
130.2429
1301189
120.6855
119.8748
108.7340
107.9709

77.2480

76.7425

Filename
Author
Exparizment
Sample_id
Solvant
Changer_sample
Creation_time
Revision_time
Current_tims

Comment
Data_format
Dim size
pim_title
Dim_units
Dimansions
site
Spectromater

Field_strength
X_acq duration
X_domain
X_froeqg
X_offaet
X_points
X_prescans
X_rasolution
X_swoap
Irr_domain
Irr_freq
Irr_offnet
Clipped
Mod_return
Bcans
Total_scans

X_90_width
X_acqg_time
X_angle

X _atn

Relaxation_delay
Repetition _time

Taxp_get

49A_sloté_CARBON-2.jd
Jim Davis
single_pulse_dec
5#252811

CHLOROFORM-D

6

2-JUL-2016 09:47:08
2-JUL-2016 09:28:58
2-JUL—32016 09:28:58

Yellowd

1D CUMPLEX
26214

13¢

(ppml

x

ECA 500
JNM-ECAS00

11.7473879([T) (500([MH
0.B83361792(a]

13c
125.76529768{Muz)
100 (ppm]

32768

4

1.19959034[Hz])
39.3001761[kHz])
1in

500.15991521 [MH=z]
5.0 [ppm]}

FALSE

1

3100

3100

12.55(us)
0.833617%2([m8)

4.183333331{us])
20.5 [4B]
20.5[4B]

WALTZ

TRUE

1(sa)

2(s)
2.83361792(m]
23.7[4cC]
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wl
] Filename = 49A-PostHeat_7.5.16_P
] Author = Jim Davis
~ ] Expariment = single pulse.exl
il | Sample_id = 49A-PogtHeat_7.5.16
Solveant = CHLOROFORM-D
] Changer_ sample = 6
- Creation_time = 5~JUL-2016 16:08:41
] Ravision_time = 5=JUL-2016 15:50:19
] Current_time = S~JUL-2016 15:50:19%
-
1 Data_format a 1D COMPLEX
] Dim_eize = 13107
Ml Dim_title = 1H
] Dim units = [ppm]
1 Dimeneiona =X
e site = ECA 500
| Spectrometer = JHM-ECASDD
o] Fleld _strength = 11.7473579[T] (500([MH
=] X_acq _duration = 1.74587904(s)
h X_domain = 1H
oo X_freq = 500,15991521 (MHz]
i X_offaat = 5,.0[ppm]
- X_polnts = 16384
] X_prescans =1
bl X_resolution = 0.57277737 [Hz]
= ] X_gweep = 9.38438438 [xHz]
1 Irr domain = 1H
v Izrx_freq = 500.15991521 [MH=z]
S 4 Irz_offgat = 5.0[ppm)
] Tri_domain = 1H
0] 2 Tri_freq = 500.15991521 [MHz)
= M 0 Tri_ctfset = 5.0[ppml]
1 _ Clipped = FALSE
] ? Hod_return =1
Ml. \ Scans = 16
] Total_secana = 16
o] X_80_width = 13.35[us)
= 4 (il | X_acqg_time = 1.74587904 [#)
E | X_angle = 45[deg]
e | X_atn = d(an]
< X_pulse = §.675[un]
] 2 Irr_mode = off
- ™ Tri_mode = Off
= Dante_prasat = FALSE
Initial_wait = 1[s]
] k Recvr_gain - 24
=] e Relaxation delay = 4[8]
......... T T T T T T T T T e e pereeerrrrprrer| Repetition time e 3.74387304 (8]
11.0 10.0 9.0 8 =_ 7—.A_ﬂe 6.0 50 4.0 30 20 1.0 0 Temp_get = 22.5[ac)
- DU NN =
e ]
RHZEa3S a
Dl ol ol o ol L]
X : parts per Million : 1H
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2 -|49A-PostHeat_7.5.16_PHOSPHORUS-2.jdf
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. Sourifll
-] OUTHIILABAMA
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e ]
w7l
= ?ilenane = 49A-PostHeat_7.5.16_P
o 1 Author = Jim Davia
- Experimant = single_pulse_dec
- Sample_id = 49A-PFostHeat_ 7.5.16
L 8olvent = CHLOROFORM-D
ml. Changer_sample = &
-] Creation_time s 5=-JUI—2016 20:53:11
J Reviasion time = 5-JUL~-2016 20:34:48
Mh Currant_time = 5-JUL=-2016 20:34:48
=] Data_format = 1D COMPLEX
- Dim_size = 26314
-] Dim_title = 31p
bl Dim_units = [ppm)
o ] bimsnsions - X
= Site = ECA 500
-] Spectrometer = JNM-ECAS500
Ch Field_strength = 11.7473579(T]1 (500([MH
* - X_acq duration = 0.64487424(5)
] X_domain a 31p
. X_frag = 202.46831075 [MHz]
od X_offset = 0[ppm]
g X_pointa = 32768
] X_prescans = 4
..0...1 X_resolution = 1.550688995[Hz]
] X_aweep = 50.81300813[xHz]
Irr_domain = 1H
<] Ixr_freq = 500.15991521 [MEz]
L Irr_offpet = 5.0[ppm]
] Clipped = FALSE
o Mod_rxsturt = 1
w Scans = 256
b Total_scans = 156
3 X_90_wiath = 14&[us]
] X_acqg time = 0.6440742418]
b X_angle = 30([deg]
S - X_atn = 5[aB)
™ X_pulse = 4.66666667 [us)
L Irr_atn_daec = 20.5[aB]
= Irr_atn_noe = 20.5[4B]
o] Irr_noise = WALTZ
k Decoupling = TRUE
- Initial wait = 1(s]
- Noe = TRUE
E Noe_time = 2{=s]
] i Recvr_goin = 58
Ch Relaxation_delay = 2[s]
................................ B B AN BT o i n s o s EULIU I LA UL ML I Repatition_time = 21.64487424(s]
E:E:. 80.0 70.0 60.0 500 400 u.:. _N.S 100 0 -100 -200 uueo -40.0 uuoe -60.0 |.=:_ -80.0 —90,2100,0) To-9oE = 23[4c)
(-2
|
o~
o}
b
X : parts per Millicn : 31P
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Filoname = 49A-PostHeat_7.5.16_F
Authozr = Jim Davis
Exparimant = aingla_pulse.ex2

Sample_id = 49A-PostHeat_7.5.16
Bolvent = CHLOROFORM-D
Changer_sample = &

Creation_time s S§-JUL-2016 20:39:15

Revision_time
Current_time

= 5-JUL-2016 20:20:53
= 5§5=-JUL-2016 20:320:53

Data_format = 1D COMPLEX

Dim_size = 52420

pim _title = 197
Dim_units = [ppm]
Dimensions =X

Bite = ECA 500
Spectrometer » JNM-ECA500

Pield_strength = 11,7473579([%) (500[MH
X_acq duration = 0.555745328[s]
X_domain = 197

X_freq = 470.62046004 [MHZ]
X_offset = =70 [ppm]
X_points = §5536

X_prascans =1

X_resclution = 1.7993855([Hz]
X_swoep = 117.9245283[kHz])
Irr_domain = 18F

Irr_freq = 470.62046084(MH=]
Iryr_offset = 5[ppm]
Tri_domain = 197

Tri_freq = 470.62046084 [MHZ]
Tri_cffset = 5[ppm)

Clipped = FALEBE

Mod_return = 1

Scana = 16

Total_scans = 16

X_90_width = 15.7[us]
X_acq_time = 0.55574528(s]
X_angle = 45[deg)

X_atn = 4([d48]

X_pulse a 7.85[us)
Irz_mode = Off

Tri_mode = Dff

pante_presat = FALSE

Initial wait = 118]

Recvr_gain = 18

Relaxation_delay = 4[s]
Repotiticn_time = 4.55574528(s]
Temp_get = 23.2[4C]
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X : paris per Million : 13C

Filename
Author
Experimant
Bample_id
Solvent
Changer_sample
Creation_time
Revision_time
Curzent_time

Data_format
Dim _size
Dim_title
Dim_unita
Dimansions
Site
Bpectromater

Field_strength
X_acq_duratian
X_domain
X_freaq
X_offaset
X_points
X_preacans
X_resolution
X_sweep

Irr domain
Irr_freq
Irr_offset
Clipped
Mod_return
Scans
Total_scans

X_90_width
X_acqg tinme
X_angle
X_atn
X_pulse
Irr_atn_dec
Irr_atn_noe
Irr_noise
Dacoupling
Initial wait
Noa
NHoe_tine
Recvr_gain

= 49A-PostHeat_ 7.5.16_C
= Jim Davis

= gingle_pulse_deac

= 49A-PoatHeat_7.5.16
= CHLOROFORM-D

a6

a 5-JUL~2016 20:36:30
= 5=-JUL~2016 20:17:56
= 5-JUL-2016 20:17:56

= 1D COMPLEX
= 26214

= 13C

= [ppa)

= X

= ECA 500

= JHM-ECASDD

= 11,7473579[T] (500[MH
= 0.833617%92[=]

= 13C

= 125.76529768 [MHz)
= 100 [ppm}

= 331768

= 4

= 1,19955034(Hz]

= 39.3001761[kHz)
= 1H

= 500.15991521 [MHz]
= 5,0 (ppm]

= FALSE

=1

= 1024

= 1024

= 11.55[ual

= 0.833617921=s)
= i0[deg]

= 6[4B)

= 4.18333333 [us]
= 20.5[4B]

= 20.5[dB}

= WALTZ

= TRUE

= 1fe}

= TRUE

= 2[s8])

= 60

Relaxation_delay = 2[a]
Repetition time = 2.633617911s]

Terp_gat

= 23.5[ac)
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X : parts per Million : 1H
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Filanams = 141A_PROTON-2,jdf
Author = Jim Davis
Experimant = gingle_pulse.exl
Sample_id = 141A

Solvent = CHLOROFORM-D
Changer_sample = 10

Creation_time = 1~JUL-2016 14:21:38
Revision_time = 1-JUL-2016 14:03:33
Current_time = 1-JUL-2016 14:03:33
Commant = yollow B
Data_format = 1D COMPLEX
Dim_size = 13107

Dim_title = 1H

Dim_units = [ppm]

Dimenaions = X

Site = ECA 500
Spectromater = JHM-ECAS00
rield_strength = 11.7473579(T) (500[MH
X_acqg duration = 1.74587904([m]
X_Gomain = 1H

X_freaq = 500.15991521 [MH=z]
X_offaet = 5.0([ppm]

X_points =« 16384

X_prescans = 1

X_ragolution a 0.57277737 (Hz)
X_sweep = 9.38438438[kHEz]
Irr_domain = 1H

Irr_freq = 500.159915321[MHz)
Irr_offset = 5.0([ppm]
Tri_domain = 1H

Tri_freq = 500.15991521 [MEz]
Tri_offset = 5.0(ppm]

Clipped = FALSE

Mod_return = 1

Scana = 16

Total_scans = 16

X_90_width = 13.35[us])

X_acg cime = 1.74587504[s)
X_angle = 45[deg]

X _atn = 4[aB]

X _pulse = §,675{us])
Irz_mode = Off

Tei_mode = Off

Dants_presat = FALEE
Initial_wait = 1[n]

Recvr_gain = 26
Relaxation_delay = 4[ns)

Repatition time = 5,74587904(8]

Texp_get

= 22.414C)
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—_ JAGUARS
Filenams = 141A slotl0_PHOSPHORU

Author = Jim Davis
Experimant = single_pulse_dec
Sample_id = B#660763

Solvent = CHLOROFORM-D

Changer_sample = 10
Creation_time = 1-JUL-2016 19:05:24
Revision_time = 1-JUL-2016 1B8:47:18

Currant_tima = 1-JUL-2016 18:47:18
Comment = Yellow B

Data_format = 1D COMPLEX

Dim_size = 26214

Dim_ticls = 31p

bim_units = [ppm]

Dimeansions = X

Site = ECA 500
Spectromater = JNM-ECAS00

Field_strength = 11,7473579[T] (500[MH
X_acq duration = 0.6448742418]

X_domain = 31p

X_freq = 202.46831075[MHz]
X offset = 0[ppm]

X_points = 32768
X_prescans =4

X_resolution = 1,55068995 [Hz]
X_gweep = 50.813000813 (kHz]
Irr_domain = 1H

Irr_freq = 500,15991521 [MH=z]
Irr_offset = 5,0[ppm}
Clipped = FALSE
Hod_return = 1

Scans w 256

Total_scana = 256

X_90_width = 14[us]

X_acqg _time = 0.64407424[8]
X_angls = 30([deg]

X _atn = 5[dB]

X_pulse = 4.66666667 [us]
Irr_atn_dec = 30.5([d4B])
Irr_atn_noe = 20.5[aB]
Irr_nolse = WALTZ
Decoupling = TRUE

Initial wait = 1[al]

Nosa = TRUE

Noe_time = 2[8]

Recvr_gain = 58
Relaxation_delay = 2[al
Repatition_time = 2.64487424([#]
Temp_get = 23.6[4C)
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X : parts per Million ; 19F

Filename
Author
Experimant
Sample_id
Solvent
Changer_sample
creation tima
Ravision_time
Current_time

Commant

= 141A_slotl0d FLUORINE-
= Jim Davis

= gingle pulse.eaxl

= 38570563

= CHLOROFORM-D

= 10

= 1-JUL-2016 16:11:48
= 1-JUL-2016 15:53:43
=  l=-JUL-2016 15:53:43

= Yellow 8

Data_format = 1D COMPLEX

Dim _size = 52428

Bim_title = 19¢

pim units = [ppm]

Dimensions = X

8ite = BECA 500
Bpactrometer = JNM-ECAS500
Field_strangth = 11.7473579[T] (500[MH
X_scqg duration = 0.55574528(s)
X_domain = 19F

X_£req = 470.62046084 [MHZ]
X_offset = -T0[ppm]
X_points = 65536

X_prescans = 1

X_resolution = 1.7983855([Hz)
X_swoop = 117.9245293 [kHz]
Irr domain = 19PF

Irr_freq = 470.62046084 [MHZ]
Irr_offaat = S[ppm]
Tri_domain = 19F

Tri_freq = 470.62046064 [MH=]
Tri_offaet = S5[ppm]

Clipped = FALSE

Mod_yeturn =1

Scans = 16

Total_scans = 16

X_90_width = 15.7[us]

X_acqg _tims = 0.55574528([a)
X_angle = 45{deg)

X_atn = 4[aB]

X_pulse = 7.85[us]}
Irr_moda = Off

Tri_mode = Off

Dante_prosat = FALSE

Initial wait = 1[=]

Recvzr_gain = 40
Relaxation_deslay = 4[s]
Repetition_time = 4.55574529(s)

Temp_get

= 2314C)
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1141A_slot10 _CARBON-2.jdf
+ Yellow 8
-7
\
JAGUARS
- Filename = 141A_slotl0_CARBON-2.
] Author = Jim Davis
1 Experiment = pingle_pulmpe_dec
Sample_id = g#524117
1 Solvent = CHLOROFORM-D
] Changer_sample = 10
1 Creation_time = 2-JUL-2016 17:19:26
] Revision_time = 2-JUL-2016 17:01:14
1 Currant_time a 2-JUL-2016 17:01:14
- Commant = Yallow B
1 Data_format = 1b COMPLEX
4 Dim size = 26214
1 Dim_title = 13C
] Dim units = [ppm)
1 Dimensions = X
Site = BCA 500
- Spectrometer = JNM-ECAS500
] Field_strengch = 21.7473579([T)! (500[MH
... X_acq duration = 0.83361792(a)
- X_domain = 130
k X_froq = 135.765297681MHz]
4 X_offaet = 100 [ppm]
-] X_points = 12768
- X_prescans = 4
] X_tesolution = 1.19959034 [Hz]
- X_swaep = 39,3081761 [kHz]
1 Ixr_domain = 1H
] Irr_freq = 500.15991521[MHz]
I Irr, offset = 5.0 ([ppm]
4 Clipped = FALSE
3 Mod_raturn = 1
] Scans = 3100
- Total_scans = 3100
1 X_90_width = 12.55[us])
] X_acqg _time = 0,.83361792[s)
] X_angle a 30([deg]
X_atn = §[dB]
X_pulas = 4,18333333[usa)
Irr_atn_dec = 20.5(an]
Iz _atn_noe = 20.5(48)
Irr_noise = WALTZ
Dacoupling = TRUE
Inicial_wait = 1[s]
Noe = TRUE
] ] Noe_time = 2[=n]
] Recvr_gain = 60
+ S B i B e e e i o ’lu.b..l”ﬂ”glﬁmo.”“ﬁ = 2{n) sl
Repatition_t. = 2,.833651792([8
190.0 180.0 1700 _..—ae.e 150.0 _.S.e_ b .en 1 ;. 1106 100.0 90.0 ao.e._. 700 600 500 400 300 200 100 L Demp_get = 23.8lac]
.._. \ £ _._.
(-] ) Seogsesn o2 n
-y oo MR =L I~1-]
23 & GEEEfIfl & £s
T @& S53R8888 88 =
- — o - -
X : parts per Million : 13C




abundance

|
1141A-PostHeat_7.5.16_PROTON-2.jdf __1
- =
) g
| Y
2 ‘ \ 9 bt
3
2 Saurwfi
=3 JUTHITLRBAMA
——JAGUARS
Filename = 141A-PostHeat_7.5.16_
. Author = Jim Davia
= 7 Experiment = single_pulee.exl
- Sample_id = 141A-PostHeat_7.5.16
Solvent = CHLOROFORM-D
Changer_sample = &
3 Creation_tima = 5-JUL-2016 15:55:44
Hl. Revision_tima = 5-JUL-2016 15:37:22
Current_timas = S5-JUL-3016 15:37:23
3 Data_format = 1D COMPLEX
w1 Dim _size = 13107
=F Pim_title =18
E Dim units = [ppm]
9 Dimansions = X
3 Bite = ECA 500
ﬁ.n Spactromater = JNM-ECAS00
E Field_strength = 11,.7473579[71 (S500[MH
] X_acqg_duration = 1.74587904([s]
- = X_domain = 1H
= X_freq = 500.15991521 [MHZ]
X_offpat = 5.0(pp=]
X_points = 16384
X_prescans -l
” X_rasolution = 0.57277737[82]
X_swaap = 9.38438436[kHz])
Izy_domain a 1H
Irz_freg = 500.159915321 [MHZ)
. Irr_cffaet = 5.0([ppm]
ke | Tri_domain = 1H
3 Tri_freq = 500.15991521 [MHz]
. Tri_offset = 5.0[ppm)
1 Clipped = FALEE
L= I Mod_return a1
= \ Scans = 16
E Total_scans = 18
e X_80_width = 13.35[us]
= X_nacqg time = 1,.74587504(s)
] X_angle = 45[deg]
X_mtn = 4[48]
X_pulse = 5.575[us])
-] Irxr_mode = Off
[~ Tri_mnde = Off
E Dante_presat = FALSE
Initial_wait = 1[a]
E Recvr_gain = 2B
L=k Relaxation_delay = d[s]
......... T T T T T T rrrr-| Ropetition_time = 5.74587904[s]
11.0 100 2.0 0 0 Tenp_get a 22,71[4cC]
VIR \
MBI ﬂ =
RS iy oo
LR us 8
(el ol ol o e -
X : parts per Million : 1H
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Filename = 141A~-PostHeat_7.5.16_
Author = Jim Davis

Experimant = single_pulse_dec
Sample_ 14 = 1l41A-PostHeat_7.5.16
Solvent = CHLOROPFORM-D
Changer_sample = 4

Creation_time = §-JUL-2016 10:30:36
Revision_time = 5=JUL-2016 18:12:13

Current_time = S5=JUL-2016 18:12:13

Data_format = 1D COMPLEX
Dim_size = 26214

Dim title = 31p

Dim_units = [ppm]
Dimansions = X

gite = ECA 500
Spectrometer = JNM-ECAS00
rield strangth = 11.7473579[T] (500([ME
X_acqg _duracion = 0.64487424 0]
X_domain = 31p

X_£freqg = 202.46631075 [MHz]
X_offget = 0lppm]

X_points = 32768
X_praescans = 4

X_resolution = 1.55068995[Hz]
X_swaeap = 50.81300813 [kHz2]
Irr doaaln = 1H

Irr_freq = 500.15991521 [MH=x]
Irr _offaset = 5.0([ppm]
Clipped = PFALSE
Mod_return = 1

Scans = 256

Total_ecans = 256

x_90 width = 14 [us]

X_acg time = 0.64407424[n])
X_angle = 30[deg]

X_atn = 5{dB]

X_pulse « 4, 66666667 [us)
Irz_atn_dec = 20.5{as)
Irr_atn _noe = 20.5[a4B]
Irzr_noise a WALTZ
Dacoupling = TRUE

Inicial wait = 1(&)

Hoa = TRUE

Noa_time = 2(8]

Racvr_gain = &0
Relaxntion_delay = 2[s}
Repetition_time = 2.64487424([8]

Tamp_get = 23.4[4C]
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X : paris per Million : 19F

Filename
Author
Experiment
Sample_id
Solvant
Changer_sampla
creation_time
Revision_tima
current_time

Data_format
Dim mize
Dim_title
Dim_units
Dimansiona
site
Spaccrometear

rield_strength
X_wcg duration
X_domain
X_freq
X_offset
X_points
X_prescans
X_resolution
X_sweop
Irr_domain
Irr_freq
Irr_offset
Tri_domain
Tri_freq
Tri_offset
Clipped
Mod_return
Scans
Total_scans

X_90_width
X_ncg _tima
X_angle
X_atn

Dante_presat
Initinl_wait
Recvr_gain

= 141A-PostHeat 7.5.16_
= Jim Davis

= single_pulse.exl

= 141A-PostHeat_7.5.186
= CHLOROFORM-D

a4

5—T0L~2016 10:16:32
5=JUL-2016 17:58:00
§-JUL—2016 17:58:00

= 1D COMPLEX
= 52428

= 19F

= [ppm]

=X

= ECA 500

= JNM-ECA500

= 11.7473579([7) (500[MH
= 0.55574528[8]

= 19F

u 470.62046084 [MHz]
= =70 [ppm]

= 5536

= 1

= 1,7993855 [Hz]

= 117.9245263 [kHz]
= 19PF

= 470.630456084 [MHz]
= S(ppm]

= 19F

= 470.62046084 [MHEZ)
= 5[ppm)

= FALSE

= 1

= 16

a 1§

= 15.7[us]

= 0.55574528(s)
= 45[deg]

= 4[dB]

= 7,.85[us]

= Off

= Off

= FALSE

= 1(=s])

= 40

Relaxation_delay = &1[s]

Repatition_time
Tamp_get

= 4,55574528(8)
= 22.914C)
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Sournfireama

Fllenama
Author
Expariment
Sample_id
Solvent
Changar_samples
Creation_time
Revision_tima
Curzent_time

Data_format
Dim_size
Dim_title
Dim_units
Dinensions
site
Spactrometer

Fleld _strangth
X_acq duratien

X_prascans

Iz _offset
Clipped
Mod_raturn
Bcans
Total_scans

X_90_width
X_acqg time
X_angle

Relaxation_delay

Repetition_time
Temp_get

JAGUARS

14la-PastHaeat_7.5.16_
Jim Davis
single_pulse_dac
141A-PostHeat_7.5.16
CHLOROFORM-D

4

5=JUL~-2016 18:13:12
5-JUL~2016 17:54:49
5—JUL~2016 17:54:4%

1D COMPLEX
2621¢

13ic

[ppa]

x

ECA 500
JNM-ECAS0D

11.74735879[T] (500[MH
0.083361792([8]

13c

125.76529768 [MHz)

100 [ppm)

32768

4
1.19959034 [Hz]
39.3081761[kHz]

18

500.15991521 [MHz)
5.0 [ppm)

FALSE

1

1024

1024

13.55[us]
0.8336817921s]

4.18333333 [us]
20.5(a8)
20.5(ap)

WALTE

TRUE

1(s]

2(8]
2.83361791(s]
23.6[ac]
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Atlantic Microlab, Inc.

arks:

e L e b L ot S P et s M ¢ g o o G . S o A o R L S S . B e G e S el AP o

No. Phosphonium NEW1
. Company/Schoot Y Of Sauth Alabama
lantic Blvd. Suite M Chemist |
ss, GA 30071 Chem 223 _
fanticmicrolab.com Address ~NeM |
City, State, Zip Mobile AL 36688 _
or/Supervisor: James Davis Name James Davis Date 10/31/2016
G Phone (251) 751-0620
ent | Theory Found Single [X] Duplicate []
Elements CHNPOSF
C 54,77 S464 Present:
Analyze cHN
3.34 338 Lot
H Hygroscopic[] Explosive []
M.P. .unk B.PP. none
N 1.94 34 To be dried: Yes [X] No []
Temp. 80C___ vac.high _Time 40 ______
Rush Service [] Mz gamis e,
on the day Lhe samplp |5 received by 11 AM,
Include Emall Address or FAX # Below
jdavis@southalabama.edu
O f YN ? o
Received NUV_§ ..m, wc wmu Date Completed ZC< g H Mc 16

o S R G 4 " ik e G = P - G 5



HEEDOM — TKE HEA | U068 | 20tk
110
100 ——
w b P W
n i 413 H ‘Il
& 15
%T .
50 1
12
0 ! | L I 1 ] w
4000 3000 2000 1000 ° 600
Wavenumber [cm-1]
Result of Peak Picking [Comment]
No. Position Intensity No. Position Intensity Sample Name
1 617.109  88.453 2 650.858 97.1388 Comment
3 668.214 56.3186 4 697.141 86.7757 User
5 757.888 1.74588 6 926.628  90.2178 Division _
7 997.982 95.417 8 1058.73 75.3689 Company University of South Alabama
9 1108.87  80.6851 10 1136.83  82.9582
11 1198.54 52.1195 12 12159 16.5624 [Measurement Information]
13 128243  B88.2943 14 1331.61 84.4817 Model Name FT/IR-4100typeA
15 135186  68.1231 16 139525  94.6703 Serial Number B013761016
17 14396 85.5166 18 1485.88 96.8182 Light Source Source #1
19 1588.09  97.3581 20 1597.73  96.1355 Detactor Detector #1
21 1665.23  87.8876 22 2340.19  96.2347
23 235948 950586 24 2399.98 956504 Accumulation 8
25 301998  69.3201 Resolution 4 cm-1
Zero Filling On
Apodization Cosine
Gain Auto (1)
Aperture Auto (7.1 mm)
Scanning Speed  Auto (2 mm/sec)
Filter Auto (30000 Hz)

P
&3‘0%@ TF;PE



Pord e

600

110
100 == W"ﬁ/—\ | LA
\d¥ mlu A I
HF ” ‘ ‘ ‘111 ‘h
3z
| 1 ;|
\ 7 g T b
B |
17
| 12
%T
= 1
| )
|
! 15 |
17 |
|
|
|
5
0 I i | I i
4000 3000 2000 1000
Wavenumber [cm-1]
Result of Peak Picking [Comment]
No. Position Intensity  No. Position Intensity Sample Name
1 600.717 936423 2 617.109  79.9825 Comment
3 663.393 842213 4 702,926  44.5407 User
5 738603 7.16906 6 787.779  87.9998 Division
7 B47.561 974499 8 895773  93.6442 Company University of South Alabama
9 926.628  89.4414 10 939.163  93.0852
11 997.982 82.9605 12 1058.69 61.4873 [Measurement Information]
13 1108.87 66.2023 14  1138.83  75.9367 Model Name FT/IR-4100typeA
15 1196.61 36.9475 16 122554  81.7338 Serial Number B013761016
17 1266.04  32.9806 18 133257  74.8423 Light Source Source #1
19 135282 517959 20 139525  91.3053 Detector Detector #1
21 142224  93.9211 22 143986 76.0923
23 148588 94.6772 24 155242  98.0516 Accumulation 8
25 1588.09 951557 26 1597.73  93.6591 Resolution 4 cm-1
27 1666.2 77.8443 28 230548 95709 Zero Filling On
29 241058 97.913 30 2986.23  96.2079 Apodization Cosine
31 3020.94 96.3787 32 305662  88.6928 Gain Auto (1)
Aperture Auto (7.1 mm)
Scanning Speed  Auto (2 mm/sec)
Filter Auto (30000 Hz)



[ Jo3P_PRE-HEAT_PROTON-2jdf

~
]
=3
8
>
i ‘ Y
= _
) Sourufil
JAGUARS
Filename = O3P_PRE-HEAT_PROTON-2
Author = Jim Davie
Experimant = pingle_pulse.exi
Sample_id = O3P_PRE-HEAT
Solvent = CHLOROFORM~-D
Changer_sample a6
Creation_time = B8-JUL~-2016 13:53:23
Revision_time = B-JUL-2016 13:34:47
Current_time = B=-JUL-2016 13:34:47
Data_format = 1D COMPLEX
Dim_size = 13107
Dim title = 1H
Dim units = [ppm]
Dimensions a X
Bite = ECA 500
Spectromater = JNM-ECAS00
Field_strength = 11,7473579(7] (SO0[MH
X_nacqg duration = 1.74587904(s]
X_domain = 1H
X_freq = 500.15991521 (MHz]
X_offset = 5.01ppm]
X_points = 16384
X_prescans = 1
X_resolution = 0.57277737[Hz]
X_sweeap = $.384308438[xHz]
Irr_domain = 1H
Irr_freq = 500.15991521{MHz]
Iry_offset = 5,0(ppm]
Tri_domain = 1H
Tri_freq = 500.15991521 [MHz]
Tri_ctfset = 5.0([ppm]
Clipped = FALSE
Hod_return = 1
Scans = 16
Total_scans = 16
X_90_width = 13.35[us]
X_acqg _time = 1.74587904 (5]
X_angle = 45([deg]
o X_atn = 4[aB]
o X_pulass = 6.675[us]
Ed ..M Irr_mode - Off
e L ot rri_modae = Off
= T Dante_presat = FALSE
" Initial waic = 1(s]
Recvr_gain = 26
= S bl aaie Relaxation_delay = 4[s]
141....._..ru|_|41._..-......uqn_.11._.-......q........-.l._.l_q_........-.-.-._.._w-.r-......nﬂ._..--d__....._...._._.._.Jl._w_._.........n-.._.._ua._q_..-..-.r.._.-.11-1_1_|...._._uiJuaﬂJuar "gnpﬂhglﬂﬁi .MIQ‘“ﬂqme-H.u
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= Q3f_POST_HEAT_ PROTON-

Filename

Author = Jim Davias
Experiment = single_pulse.ex2
Sample_ia = QJIP_POST_HEAT
Solvant = CHLOROFORM-D
Changer_sample =7

Creation_tima = B8-JUL-2016 13:59:31
Revision_time a B-JUL-2016 13:40:53
Current_time = B=JUL-2016 13:40:53
Pata_format = 1D COMPLEX
Dim_size = 13107

Dim_title = 1H

Dim _units = [ppm)

Dimensions =X

Sita = ECA 500
Spectromater w JNM-ECAS500

Fleld strength = 11.7473579[T] (500[MH
X_acqg duration = 1.74587904 (8]
X_dcmain = 1H

X_freg = 500.15991521 [MHZz]
x_cftfset = 5.0[ppm]
X_points = 16304

X_prescans = 1

X_resolution = 0,57277737([Hz)
X_awasp = 9.384304368(kHz)
Irr_domain = 1R

Irr_freq = 500.15991521[MHz)
Irr_offast = 5.0([ppm]
Tri_domaln = 1H

Tri_freq = 500.15991521 [MHz)
Tri_offset = 5.0([ppm]

Clipped = FALSE

Mod_return = 3

Beans = 1§

Total_scans = 16

X_90_widch = 13.35[us]

X _acq tima = 1.74587904(s)
X_angle = 45[daey]

X_atn = 41dm)

X_pulse = §,675[us)
Irr_mode = Off

Tri_mode = Off

Dante_presat = PFALSE

Inicial walt = 11s]

Recvr_gain = 36
Relaxation_delay = 4[s]
Repetition_time = 5,.74587904([s)

Temp_get

= 22.4[4C]
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0

Pilenama
Author
Exparimant
Sample_id
Solvent
Changer_samplea
¢reation_tima
Revision_time
Current_time

Data_format
Dim_size

Dim citle
Dim_units
Dimsnaions
Site
Spectromater

Field_strength
X_acqg duration
X_dcoain

X_prescansg
X_resolution
X_swaep
Irr_domain
Irr_freq
Irxr_offsat
Clipped
Mod_xeturn
Scans
Total_scans

X_90_width
X_acq _cime
X_angle
X_atn
X_pulse
Izr_atn_dec
Irr_atn_noe
Irr_noisa
Decoupling
Initial_walt
Hoe
Noe_time
Recvr_gain

= Q3P_PRE_HEAT_PHOSPHOR
= Jim Davis

= single_pulse_dac

= Q3P_PRE_HEAT

= CHLOROFORM-D

= 6

= B-JUL-2016 14:39:24

= §-JUL-2016 14:10:48

= B-JUL-2016 14:10:48

= 1D COMPLEX
= 26214

= 31p

= [ppm]

a X

= ECA 500

= JHM-ECAS00

= 11.7473579[T] (S00[MH
= 0.64487424 8]

= 1P

= 202.46831075[MEz]

= 0[ppm]

= 32768

= 4

= 1,55068995(He]
50.81300813kHz)

Hn
monuuuumu:ﬁuu
5.0 [ppm]

F.

= 14[us)

= 0.64487424([5)
= 30([deg]

= 5[aB]

= 4,66666667 {us)
= 20.5[48)

= 20.5[4B]

w WALTZ

Relaxation_dalay = 2(s]

X : parts per Million : 31P

23.8269
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petition_time
Temp_get

= 2.64487434 (8]}
= 13.5[4cC]
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Filenama = Q3IP_POST_HEAT_PHOSPHO
Author = Jim Davis
Experimant = single_pulse_dac
Sample_id = Q3P_POST_HEAT
Solvent = CHLOROFORM-D

Changer_sample = 7
Creation_ tima = B8-JUL-3016 14:13:09%
Revision_time = B-JUL-2016 13:54:31

Current_tims = 8-JUL~2016 13:54:31
Data_format = 1D COMPLEX

Dim_size = 16214

Dim title = 31p

Dim units = [ppm]

Dimansions =X

Site = BECA 500
Spectrometer = JNM-ECAS00

Pield_strength = 11.7473579(T] (500[MH
X_acqg _duration = 0,54487424(5)

X_domain = 31p

X_£reqg = 103.46831075[MEx]
X_offeet = 0[ppm)

X_pointcs = 32768
X_prascans = §

X_resolution = 1.55060995[H=z)
X_saweep = 50.81300813[kHz)
Irr_domain = 1H

Irr_freq = 500,.15991521 [MH=z}
Irr_offsat = 5.0 [ppm]
Clipped = FALSE
Mod_return « 1

Scans = 256

Total_ scans = 256

X_90_width = l4[us)

X_acqg _time = 0.64487424 8]
X_angls = 30([deg]

X_atn = 5[4B)

X_pulse = 4.66666667 [usl
Irr_atn_dec » 20.5[4B]
Irr_atn_noa = 20.5[an)
Iry_nolise = WALTZ
Decoupling = TRUE

Initial wait = 1(8s]

Noa = TRUE

Noe_time = 2[8]

Recvy_gain = 58

Relaxation_delay = 1[=s]
Repatition_time = 2.64487424([s]
Temp get = 23.3[4C)




abundance

L

‘llll.ﬂ

O3P_PRE_HEAT_FLUORINE-2,jdf

X : parts per Million : 19F

............................................ i e BRI B b i i p e B S
30.0 N_; —:o __u l—:e INee |u== Loe lmec Iace |q== Jﬂrc |e=o luSelﬂaolnueel—se ugol—macluaebqac

~78.6410

\ f]t
\(
SourHflLRaaMA
— JAGUARS

Filenama = 03P_PRE_HEAT FPLUORINE
Author = Jim Davis
Exparimant = single_pulse.eaxl
Sanple_id = 03P_PRE_HEAT
Solvent = CHEOROFORM-D

Changez_sample = §
Creation_tima = B=-JUL-2016 15:07:54
Revigion_time = B-JUL-2016 14:49317

Cuxrent_time = B=JUL~2016 14:49:17
Data_format = 1D COMPLEX

Dim_eize = 52428

Dim title = 19F

Dim_units = [ppm]

Dimensions =X

Bite = ECA 500

Spectromsater = JNM-ECAS500

Fleld_strangth = 11.7473579(T) (500[MH
X_acqg duration = 0.55574528([8)

X_domain = 197

X_freq = 470.62046004 [MH=z]
X_offget = -70[ppm]
X_points = 65536

X_prescans -1

X_resoluticn = 1.7993855[Hz])
X_awaep = 117.9245283 [kH=z]
Irr_domain = 197

Irr_freq = 470.62045084 [MH2]
Irxr_offaet = §[ppm]
Tri_dcmain = 19r

Tri_freq = 470.62046084 [MHZ]
Tri_offaat = 5[ppm]

Clipped = FALSE

Mod_raturn =1

Scans = 16

Total_secans = 16

X_90_width = 15.7[us]

X_acqg_ time = 0,555745208([s)
X_angle = 45(deg)

X_atn = 4[4aB)

X_pulse = 7.85([us)
Ire_mode = Off

Tri_mode = Off

Dante_presat = FALSE

Initial wait = 1(s]

Recvr_gain = 38

Relaxation_delay = &[s)
Repetition time = 4.555745208(s)
Temp_get = 22.5[4cC]
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Filaname
Author
Expariment
Bample_ia
Solveant
Changer_sample
Craation_time
Revision_time
Current_tims

Data_format
Dim size
Dim_title
Dim_units
Dimensions
Bite
gpectromatar

risld_strength
X_acq duracion
X_donmain
X_freq

X _offaat
X_points
X_prescans
X_rasolution
X_swaep
Irx_domailn
Irr_freq
Irz_offset
Tri_domain
Tri_freq
Tri_offaet
Clipped
Mod_return
Scans
Total_scans

X_90_width
X_acq _time
X_angle
X_atn
X_pulse
Irr_mode
Tri_mode
Dantes_prasat
Initial_wait
Recvr_gain

4,,
s,

Sourifaeama

JAGUARS

= O3P_POST_ HEAT FLUORIN
= Jim Davis

= gingle_pulse.axl

= O3P_POST_HEAT

= CHLOROFORM-D

= 7

= B-JUL-2016 15:13:26
= B-JUL-2016 14:54:50
= B8-JUL~-2016 14:54:50

= 1D COMPLEX
= 52428

= 19F

= [ppm]

a X

= ECA 500

= JNM-ECAS00

= 11,.74735791T] (s00(MH
= 0.555745208(s]

= 197

= 470.62046084 [MH2]
= =70 [ppm]

= §5516

= 1

= 1,7993855[Hz]

= 117.9245283 [kHz)
= 19p

= 470.62046004 [MHz2]
= 5[ppm]

= 197

= 470.62046084 [MHZ]
= S([ppm]

= PALEE

=1

= 16

a 16

= 15.7 [us]

= 0.55574528([s])
= 45[deag])

= 4[4B]

= 7.85[unal

= Off

= Off

= PALSE

= 1[a)

= 44

Relaxation_delay = 4(=s]

Repatition_time

Temp_get

= §.55574528(s]
= 22.&[4C]
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Fllename
Author
Experiment
Sample_id
Solvent
Changer_sampla
Creation time
Revision_time
Curzent_tima

Data_format

= 03P_PRE_HEAT CARBON-2
u Jim Davis

= gingle_pulse_dec

= QIP_PRE_HEAT

- nnvom ROFORM-D

= B-JUL-2016 19:06:238

= @§=JUL~2016 1B8:47:59

= B-JUL-2016 10:47:5%

= 1D COMPLEX

Dim_size = 26214

Dim title = 13C

Dim units = [ppm]

Dimansions = X

gite = ECA 500
Spectromater = JNM-ECASOD
Field_strength = 11,7473579([T] (500[MH
X_acq duration = 0.833617%2(=)
X_domain = 13C

X_freq = 135.76529760 [MHz]
X_offset = 100 ([ppm)
X_points = 32768

X_presacans = 4

X_resolution w 1,19959034 [H=]
X_sweasp = 39.3081761([kHz]
Irr demain = 1H

Irr_freq = 500.15991521 [MHz]
Irr_offaet a 5.0[ppm}

Clipped = FALSE

Mod_return =1

Scans = 1024

Total_scans = 1024

X_90_width = 11.55[us]
X_acqg _tims = 0.033617%2([s]
X_angle = 30[deg])
X_atn = §[dB]
X_pulsa = 4.1833333231{us)
Irzr_atn_dec = 20.5[daB]
Irr_atp_noe = 20.5(d4n]
Irr_noise = WALT2
Decoupling = TRUE

Inftial wait = 1[s]

Noa = TRUE
Noe_times a 2[s]
Recvz_gain = 60
Relaxation_delay = 2([s]
Repetition_time = 2.83361792(s]
Temp_get = 23.5[4C)




11

abundance

03P_POST_HEAT_CARBON-2jdf

m N 44_.,_

m \{

3 Sourifliaama

m ——JAGUARS

l” Filanams = 03IP_POST_HEAT_ CARBON-

. Author = Jim Davis
Exparimeant = single_pulse_dec
Sample_id = 03IP_POST_HEAT
Solvent = CHLOROFORM-D

.m Changer_sample = 7

Creation_time = B-JUL-2016 18:13:119
Ravision_ time s B-JUL~-2016 17:54:41

Current_time = B=-JUL-2016 17:54:41
k Data_format = 10 COMPLEX
A Dim_size = 26214
37 Dim_title = 13C
Dim units = [ppm]
pimansions = X
Site = ECA 500
Spectromster = JHM-ECAS00
rield_satrength = 11.7473579[T] (500[MH
X_acq duration = 0.83361792(s]
X_domain = 13C
X_fraq = 125.76529768 [MHz]
] X_offset = 100 [ppm)
h X_points = 32768
» X_prescans = 4
p X_resolution = 1.19959034 [Hz]
X_Bweep = 39,3081761[kHz]
Ixr_domain = 1H
] Irr_freq = 500.15991521 [ME=z])
“d Irr_offset = 5.0(ppm]
E Clipped = TRUE
Mod_xeturn = 1
Scans = 1034
Total_scens = 1024
E X_90_width = 12.55[us]
5 X_acg _time a 0.83351751(s)
] X_angle = 30[deg]
X_atn = 6(dB]
X_pulse = 4.18333333[us]
] Irr_atn_dec = 20.5[dB]
E Irr_atn_noe = 20.5{as)
3 Irr_noise = WALTZ
] Decoupling = TRUE
Initial wait = 1{s]
Noe = TRUE
_. —— _ \:r Noe_time = 2[s]
. " . LN F __ e i - > o Recvr_gain = 60

NPy oy w ey ¥ N Lald - - i -y v a4 e Lt

Relaxation_delay = 2[sl
A Repatition time = 2.833617%3[s]
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Filename = Post_Heat - LF_PROTON
Mathor = Jim Davis
Experiment =» single_pulse.exl
Sampla_ida = Post_Heat_-_LF
Solvent = CHLOROFORM-D

Changer_sgample = 13

Creation_time = 1-JUL-2016 14:40:35
Revision time a 1-JUL-2016 14:22:30
Current_time = 1l-JUL-2016 14:22:30

Comment = yallow 10
Data_format = 1D COMPLEX
Dim_size = 13107

Dim title = 1H
Dim_units = [ppm]
Dimansions = X

Bite = ECA 500
Bpactromater = JNM-ECAS00

Fleld_strength = 11.7473579{T) (500([MH
X_acq _duration = 1,.74587904[8)
X_domain = 1R

X_froq = 500.15991521 (Miz]
X_oftaet = 5.0[ppm]
X_points = 163684

X_prescans = 1

X_resolution = 0.57277737[Hz]
X_swaap = 9.38438438[kHe]
Irr_domain = 1H

Irr_freg = 500.15991521 [MHz]
Irz_offast = 5,0[ppm]
Tri_domain = 1H

Tri_freq = 500.15991521 {MH=z)
Tri_offast s 5.0([ppm]

Clipped = FALSE

Mod_raturn =1

Scans a 16

Total_scans = 1§

X_%0_width = 13.35lus]
X_acqg_time » 1.7456873504 s}
X_angle = 45([deg]
X_atn = 4{48)
X_pulss = 6.675[unl
Irr_mode = Off

Tri_mode = Qfp
Dante_presat = FALSE
Initial_wait = 1(g)
Recvr_gain = 32

Relaxation_delay = 4{s]
Repetition_time = 5.74587904([s)
Tamp_get = 22.2[4cC]
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JAGUARS
Filename = PopstHeat - LF_slotll_
Author » Jim Davis

Expariment = pingle_pulse_dec
Sample_id = S§657411

Solvent = CHLOROFORM-D

Changer_ sample = 12

Creation_time = 1-JUL-2016 19:53:01

Revision_time
Current_time

= 1-JUL-2016 19:34:55
=  1-JUL-2016 19:34:55

Commeant = Yallow 10

Data_format = 1D COMPLEX
Dim_size = 26214

Dim_title = 31ip

Dim units = [ppm]
Dimanasions = X

Bite = ECA 500
Bpactromater = JNM-ECAS00
Fiold_strongth = 11,7473579[T] (S00[MH
X_acqg duratiom = 0.64487424(8)
X_domain = 31p

X_freq = 202.46821075[MHZ)
X_offmet = 0([ppm]

X_pointa = 32768
X_prascans = 4

X_ropolution = 1.55068995 [Hz]
X_sweep = 50.81300813[kHz]
Izzr_domain = 1B

Irr_freq = 500.15991521 [MHz]
Irzr_ocffset = 5.0 [ppm]
Clipped = FALSE
Mod_return = 1

Scans = 256

Total_scans = 256

X_90_widch = 14[us)

X_acqg _time = 0,64487424181]
X_angle = 30[deg]

X_atn = 5[dB)

X_pulse = 4.66666667 [ua]
Irr_atn_dec = 20.5[4B)
Irzr_atn_noe = 10.5[4B]
Irr_nolse = WALTEZ
Decoupling = TRUE
Initial_wait = 1(s]

Noe = TRUE

Noe_time = 2[%]

Recvr_gain = 60

Relaxation_delay = 2(s)
Repetition_time = 2.64487424(s)
Temp_get = 23.7[4C)
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=78.6601

Filenams
Author

= PostHeat - LF_slotll_
= Jim Davis

Experimant = pingle_pulse.axl
Sample_id = B#561143

Solvent = CHLOROFORM-D
Changer_sample = 12

Creation_time = 1-JUL-2016 16:29:21

Revision_tima
Current_time

a 1-JUI~2016 16:11:16
a 1-JUL-2016 16:11:16

Commant = Yallow 10

Data_format = 1D COMPLEX
Dim_size = 52428

Dim_title = 19F

Dim_units = [ppm]

Dimansions =X

Site = ECA 500
Spectromatar = JEM-ECAS500
Field_atrength = 11,7473579([T) (SODIMH
X_ncqg duration = 0.55574518([s]
X_domain = 157

X_freq = 470.62046084 [MHZ)
X_offast = =70 [ppm]
X_points = §5536

X_prescans =1

X_resolution = 1.7993855([Hz]}
X_sweep = 117.9245283 [kHz]
Irr_domain = 19F

Irr freq = 470.62046084 [MHz]
Irr_offoet = 5[ppm)
Tri_dcmain = 19F

Tri_fregq = 470.62046084 [MHz]
Tri_offset = 5[ppm)

Clipped = FALSE

Mod_reaturn =1

Scans = 16

Total_scans = 16

X_90_width = 15,7 [us])

X_acqg tims = 0,55574528[s]
X_angle = 45[deg]

X_atn = 4[asB)

X_pulse = 7.85[us)
Irr_mode = Off

Tri_mode = Off

Dante_presat = FALSE
Initial_wait = 1[8]

Recvr_gain = 42

Relaxaticn_delay = 4([s]
Repetition_time = 4.555745268(s)
Temp_got = 22.5[4C]
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Davis Collaboration

Method: Stenson_100MeOH

Tune File: C:\Xcalibur\methods\Stenson\JerryKoncarSug
Neg to Pos.LTQTune

Spatula-tip of Samples dissolved in 1mL pure MeOH then
diluted 10000x with MeOH

Notebook: Collaborators Page 105
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