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1. Chemicals and Instrumentation

The starting materials were obtained from commercial suppliers and used as received. Solvents
were purchased from commercial suppliers, and further dried over molecular sieve (MS 4A). All
mechanochemical reactions were carried out using grinding vessels in a Retsch MM400 mill (Figure
S1). Both jars (5 mL) and balls (10 mm) are made of stainless (Figure S2). The heat gun with
temperature control function HG-1450B was used (Figure S3). NMR spectra were recorded on JEOL
JNM-ECX400P and JNM-ECS400 spectrometers (*H: 392 MHz, 3C: 99 MHz, 3!P: 159 MHz).
CD.Cl, (*H, 13C, ®P) and CDCI; (*H, 3C ) was employed as external standards, respectively.
Multiplicity was recorded as follows: s = singlet, brs = broad singlet, d = doublet, t = triplet, g = quartet,
quint = quintet, sept = septet, 0 = octet, m = multiplet. 1,1,2,2-Tetrachloroethane was used as an
internal standard to determine NMR yields. Recycle preparative gel permeation chromatography
(GPC) was conducted with a JAI LC-9101 using CHCIl; as an eluent with JAIGEL-1H. The internal
temperature of the jar after ball milling was confirmed by thermography was recorded with an NEC
Avio Thermo GEAR G120. High-resolution mass spectra were recorded at the Global Facility Center,
Hokkaido University.

Figure S3. The temperature controllable heat-gun used in this study.
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2. General Procedure for Deoxygenation of Phosphine Oxide in Air

fo) PhSiH; (2a) (2.5 equiv)
Il 3¢ (10 mol%)
Z'\\p3 >
R kR 120 °C (internal temp.) R?
5 mL jar (stainless-steel)
1 10 mm ball (stainless-steel) 4
ball milling (20 Hz), in air
30 min

Phosphine Oxide 1 (0.3 mmol), PhSiHz (2a) (0.75 mmol, 2.5 equiv) and 3c (0.03 mmol, 10 mol %)
were placed in a ball milling vessel (stainless, 5 mL) loaded with one grinding ball (stainless, diameter:
10 mm). After the vessel was closed in air without purging with inert gas, the vessel was placed in the
ball mill (Retch MM400, 30 min at 20 Hz) and heat gun (pre-set temperature at 250 °C). After 30 min,
the mixture was filtrated with CH.Cl,. The crude mixture was then purified by flash column
chromatography (SiO2, CH2Clz/hexane, typically 0:100—10:90) to give the corresponding reduced
product 4.

Caution: Phenylsilane (2a) is potentially hazardous as the flash point of 2a is 7 °C. Although we did

not experience any accidents during this study, but pay attention to its handling.

Reactions at higher frequencies

fo) PhSiH; (2a) (2.5 equiv)
I 3c (10 mol%)

g@@ 120 °C (internal temp.) g@@
)
4a

5 mL jar (stainless-steel)
10 mm ball (stainless-steel
1a ball milling (xx Hz), in air

30 min 25 Hz: 99% yield (GC)

30 Hz: 99% vyield (GC)

The reactions at higher frequencies also gave the desired product in excellent yield (99%).

Procedure for scaled-up reaction

hydrosilane (2a) (2.5 equiv)
Il 3c (10 mol%)

g@@ 120 °C (internal temp.) i} g@@

10 mL jar (stainless-steel)
10 mm ball (stainless-steel)

1a ball milling (20 Hz), in air 4a
2.0 mmol 30 min

Phosphine oxide 1a (556.5 mg, 2.0 mmol), PhSiHs (2a) (615 uL, 5.0 mmol, 2.5 equiv) and 3c (69.1
mg, 0.20 mmol, 10 mol %) were placed in a ball milling vessel (stainless, 10 mL) loaded with one
grinding ball (stainless, diameter: 10 mm). After the vessel was closed in air without purging with
inert gas, the vessel was placed in the ball mill (Retch MM400, 30 min at 20 Hz) and a heat gun (pre-
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set temperature at 250 °C). After 30 min, the mixture was filtrated with CH>Cl,. The crude mixture
was then purified by flash column chromatography (SiO2, CH2Cl./hexane, 0:100—10:90) to give the
corresponding reduced product 4a (99%).
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3. General Procedure for Catalytic Wittig Reaction Using Mechanochemistry

(o)

N\
Br/\002Et P Q—Me
1m (20 mol%)

PhSiH; (2a) (1.0 equiv)

iPryEtN (1.5 equiv) COzEt
o] >
‘)L 3¢ (10 mol%)
O

125 °C (internal temp.) 7
5 mL jar (stainless-steel) isolated yield (%)
6 10 mm ball (stainless-steel)
1.3 equiv ball rr_]illing (20 Hz), in air
60 min

Ethyl 2-bromoacetate (5) (0.3 mmol), aldehyde (0.39 mmol, 1.3 equiv), phosphine oxide 1m (0.06
mmol, 20 mol%), PhSiH3 (2a) (0.3 mmol, 1.0 equiv), 'Pr.EtN (0.45 mmol, 1.5 equiv) and 3c (0.03
mmol, 10 mol %) were placed in a ball milling vessel (stainless, 5 mL) loaded with one grinding ball
(stainless, diameter: 10 mm). After the vessel was closed in air without purging with inert gas, the
vessel was placed in the ball mill (Retch MM400, 60 min at 20 Hz) and heat gun (pre-set temperature
at 250 °C). After 60 min, the mixture was filtration with CH2Cl,. The crude mixture was then purified
by flash column chromatography (SiO», typically CH2Cl./hexane, typically 0-10:90) to give the
corresponding reduced product 7.
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4. Optimization Study on Me

chanochemical Catalytic Wittig Reaction

A
e Me
Br/\COZEt Ph Q:m (20 mol%)
PhSiH; (2a) (1.0 equiv)
iProEtN (1.5 equiv)
3c (10 mol%) COzEt
O >
200 °C (set temp.)
@ H 125 °C (internal temp.) 7
5 mL jar (stainless-steel) NMR vyield (%)
6 10 mm ball (stainless-steel)
: ball milling (20 Hz), in air
1.3 equiv 60 min 9( )
entry conditions NMR vyield (%)
1 none 77
2 150 °C (set temp.) 74
3 250 °C (set temp.) 63
4 300 °C (set temp.) 46
52 K,COj3 instead of Pr,EtN N.D.
62 Na,COj5 instead of 'Pr,EtN 16
72 Et3N instead of PryEtN 12
84 w/o phosphoric acid 40

@250 °C (set temp.)

Mechanochemical deoxygenation of 1m

0
N
Me
e Qd

1m

We have investigated the reaction of 1m under the optimized conditions, providing the desired

reduction product 4m in moderate yi

less efficient compared to the reaction of 1a, the catalytic reaction using 1m was much better than

using la. These conflicting results emphasize the need for further mechanistic studies to guide for

hydrosilane (2a) (2.5 equiv)

3c (10 mol%) Ph< Q'M
> e

4m
50% (NMR)

120 °C (internal temp.)
5 mL jar (stainless-steel)
10 mm ball (stainless-steel)
ball milling (20 Hz), in air
30 min

eld (50%). Although the mechanochemical reduction of 1m was

improving reaction efficiency in mechanochemical conditions.
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5. Characterization of Obtained Products.

Triphenylphosphine (4a).

4a
The reaction was carried out with 83.4 mg (0.3 mmol) of 1a. The product 4a was obtained as a white
powder (74.8 mg, 0.285 mmol, 95% yield) after pulification by silica-gel column chromatography
(SiO2, CHxCly/hexane, 0:100—10:90). 'H, '3C and 3'P NMR were in agreement with the literature.!
'"H NMR (392 MHz, CD>Cl,, 8): 7.26-7.38 (m, 15H). 13C NMR (99 MHz, CD>Cl,, 8): 128.9 (d, J =
7.5 Hz, CH), 129.1 (CH3), 134.1 (d,J=19.7 Hz, CH), 137.7 (d, J=11.3 Hz, C). *'P NMR (159 MHz,
CD:Cly, 8): —5.5. HRMS-EI (m/z): [M]" calcd for CisH;sP, 262.0911; found, 262.0914.

Tri-p-tolylphosphine (4b).

ORB..

Me

Me
4b

The reaction was carried out with 96.1 mg (0.3 mmol) of 1b. The product 4b was obtained as a white
powder (70.6 mg, 0.232 mmol, 77% yield) after pulification by silica-gel column chromatography
(SiO,, CHxCly/hexane, 0:100—10:90). 'H, '*C and 3'P NMR were in agreement with the literature.?
"H NMR (392 MHz, CD>Cly, 8): 2.34 (s, 9H), 7.12-7.21 (m, 12H). 1*C NMR (99 MHz, CD:Cl, d):
21.4 (CH3), 129.6 (d,J=7.6 Hz, CH), 133.9 (d, J=19.7 Hz, CH), 134.7 (d, /= 10.3Hz, C), 139.1 (C).
3IPNMR (159 MHz, CD1Cly, 8): —8.0. HRMS-ESI (m/z): [M+H]" calcd for C21HxP, 305.1454; found,
305.1447.

Tris(4-methoxyphenyl)phosphine (4¢).

MeO

OMe
4c

The reaction was carried out with 110.5 mg (0.3 mmol) of 1¢. The product 4c was obtained as a white

powder (79.7 mg, 0.226 mmol, 75% yield) after pulification by flash column chromatography with
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CHCl,/hexane (0:100 — 10:90 —20:80 —40:60). 'H and '3C NMR were in agreement with the
literature.!

'H NMR (392 MHz, CDCl, 8): 3.79 (s, 9H), 6.84-6.91 (m, 6H), 7.17-7.25 (m, 6H). '3C NMR (99
MHz, CDCla, 8): 55.5 (CHz), 114.4 (d, J = 7.5 Hz, CH), 129.5 (d, J = 8.5 Hz, C), 135.3 (d, J = 20.7
Hz, CH), 160.6 (C).'P NMR (159 MHz, CD:Cls, 8): —10.3. HRMS-ESI (m/z): [M+H]"* caled for
C21H»03P, 353.1301; found, 353.1298.

Methyl 4-(diphenylphosphaneyl)benzoate (4d).

T

4d

The reaction was carried out with 96.6 mg (0.30 mmol) of 1d. The product 4d was obtained as a brown
oil (91.0 mg, 0.297 mmol, 99% yield) after pulification by flash column chromatography with
EtOAc/Hexane (0:100—3:97). 'H, '3C and *'P NMR were in agreement with the literature.?

"H NMR (392 MHz, CD:Cly, §): 3.88 (s, 3H), 7.29-7.41 (m, 12H), 7.95 (dd, J = 1.4, 8.0 Hz, 2H). 13C
NMR (99 MHz, CD,Cl,, 8): 52.4 (CH3), 129.1 (d, J= 7.5 Hz, CH), 129.6 (d, J = 4.7 Hz, CH), 130.6
(C), 133.5(d, J=18.7 Hz, CH), 134.3 (d, J = 19.8 Hz, CH), 136.7 (d, J=10.3 Hz, C), 144.5 (d, J =
15.0 Hz, C), 167.0 (C). 3'P NMR (159 MHz, CD,Cl,, 8): —5.0. HRMS-EI (m/z): [M]" caled for
C20H1702P, 320.0966; found, 320.0959.

Tris(4-chlorophenyl)phosphine (4e).

Cl
4e

Cl

The reaction was carried out with 114.6 mg (0.30 mmol) of 1e. The product 4e was obtained as a white
powder (101.3 mg, 0.277 mmol, 92% yield) after pulification by flash column chromatography with
CHaClz/hexane (0:100—10:90). 'H and '3C NMR were in agreement with the literature.?

"H NMR (392 MHz, CD,Cl, 8): 7.18-7.25 (m, 6H), 7.31-7.38 (m, 6H). '3C NMR (99 MHz, CD>Cl,,
8): 129.3 (d, J=17.5 Hz, CH), 135.3 (d, J = 20.7 Hz, CH), 135.5 (C), 135.8 (C). 3'P NMR (159 MHz,
CD»(Cl, 8): —8.4. HRMS-APCI (m/z): [M+H]" calcd for C1gH13CI3P, 364.9815; found, 364.9816.

S8



Tris(4-fluorophenyl)phosphine (4f).
e .
F

E
af

The reaction was carried out with 99.6 mg (0.30 mmol) of 1f. The product 4f was obtained as a white
powder (80.4 mg, 0.254 mmol, 85% yield) after pulification by reprecipitation from CH,Cl,/Hexane
(0:100—10:90). 'H and '3C NMR were in agreement with the literature.*

"H NMR (392 MHz, CD:Cl, 8): 7.02-7.11 (m, 6H), 7.22-7.32 (m, 6H). *C NMR (99 MHz, CD>Cl,,
8): 116.2 (dd, J=17.5,20.6 Hz, CH), 133.1 (dd, J=2.8, 11.3 Hz, C), 135.9 (dd, /= 8.0, 21.1 Hz, CH),
163.9 (d, J=248.9 Hz, C). *'P NMR (159 MHz, CD,Cl, 8): —9.0. HRMS-APCI (m/z): [M+H]" calcd
for C1gHi3F3P, 317.0702; found, 317.0698.

Tri(furan-2-yl)phosphine (4g).
\YQ?
o Oé z

4g

The reaction was carried out with 74.5 mg (0.30 mmol) of 1g. The product 4g was obtained as a white
powder (32.4 mg, 0.140 mmol, 46% yield) after pulification by silica-gel column chromatography
(CH2Cly/hexane, 0:100—10:90). 'H and '*C NMR were in agreement with the literature.'

"H NMR (392 MHz, CD>Cl,, 8): 6.42-6.47 (m, 3H), 6.80 (dd, /= 2.0, 3.1 Hz, 3H), 7.67 (d, J= 1.6
Hz, 3H)..'*C NMR (99 MHz, CD>Cl,, ): 111.2 (d, J= 6.6 Hz, CH), 121.6 (d, J=24.4 Hz, CH), 147.9
(d,J=2.8 Hz, CH), 149.3 (d, J=2.9 Hz, C). *'P NMR (159 MHz, CD:Cl,, 8): —77.0. HRMS-EI (m/z):
[M]* calced for Ci12H9O3P, 232.0289; found, 232.0288.

2-Diphenylphosphino-6-methylpyridine (4h).

o5

4h

Me

The reaction was carried out with 88.0 mg (0.30 mmol) of 1h. The product 4h was obtained as a white
powder (73.5 mg, 0.265 mmol, 88% yield) after pulification by silica-gel column chromatography
(CH2Cly/hexane, 0:100—10:90 —20:80—40:60 —60:40—100:0). 'H, '3C and *'P NMR were in

agreement with the literature.?
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'"H NMR (392 MHz, CD,Cl, 8): 2.53 (s, 3H), 6.85 (d, /=7.8 Hz, 1H), 7.06 (d, J= 7.8 Hz, 1H), 7.32—
7.41 (m, 10H), 7.45 (td, J=2.1, 7.7 Hz, 1H). 3*C NMR (99 MHz, CD:Cl, 8): 24.7 (CH3), 122.3 (CH),
125.2 (d, J=15.1 Hz, CH), 128.9 (d, J = 7.5 Hz, CH), 129.3 (CH), 134.5 (d, /= 19.7 Hz, CH), 136.2
(CH), 137.1 (d, J=11.3 Hz, C), 159.4 (d, J= 13.1 Hz, C), 163.1 (d, J = 6.5 Hz, C). 3'P NMR (159
MHz, CD,Cly, 8): —5.0. HRMS-ESI (m/z): [M+Na]" calcd for C;sH;sNNaP, 300.0913; found, 300.0907.

Cyclohexyldiphenylphosphine (4i).
gy
4i

The reaction was carried out with 85.1 mg (0.30 mmol) of 1i. The product 4i was obtained as a white
powder (75.4 mg, 0.281 mmol, 94% yield) after pulification by flash column chromatography with
CH2Clz/Hexane (0:100—10:90). 'H, '3C and 3'P NMR were in agreement with the literature.?
"HNMR (392 MHz, CD>Cly, §): 1.12-1.38 (m, 5H), 1.60-1.81 (m, 5H), 2.17-2.29 (m, 1H), 7.28-7.36
(m, 6H), 7.43-7.54 (m, 4H). 3C NMR (99 MHz, CD,Cl, 8): 26.8 (CH,), 27.2 (d, J= 11.2 Hz, CH>),
30.0 (d,J=16.0 Hz, CH»), 35.7 (d, /= 9.5 Hz, CH), 128.6 (d, /= 7.5 Hz, CH), 128.9 (CH), 134.0 (d,
J=18.8 Hz, CH), 137.9 (d, J=15.0 Hz, C). 3'P NMR (159 MHz, CD,Cl, 8): —4.1. HRMS-ESI (m/z):
[M+H]" caled for CigH22P, 269.1454; found, 269.1449.

1,2-Bis(diphenylphosphino)ethane (4j).
O 2

g

4

The reaction was carried out with 129.0 mg (0.3 mmol) of 1j. The product 4j was obtained as a white
powder (66.7 mg, 0.167 mmol, 56% yield) after pulification by silica-gel column chromatography
(SiO,, CH,Clo/hexane, 0:100—10:90—20:80). 'H, *C and 3'P NMR were in agreement with the
literature.?

"H NMR (392 MHz, CD,Cl, 8): 2.08 (t, J = 4.2 Hz, 4H), 7.26-7.36 (m, 20H). '*C NMR (99 MHz,
CD:(Cl, 3): 24.1 (CH>), 128.8 (t, J= 2.9 Hz, CH), 129.0 (CH), 133.0 (t, /= 9.5 Hz, CH), 138.8 (t,J =
7.2 Hz, C). 3'P NMR (159 MHz, CD:Cl,, §): —12.8. HRMS-EI (m/z): [M]" caled for Ca¢H24P2,
398.1353; found, 398.1342.
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1,3-Bis(diphenylphosphino)propane (4k).
PN m
4k

The reaction was carried out with 133.4 mg (0.3 mmol) of 1k. The product 4k was obtained as a yellow
oil (85.4 mg, 0.207 mmol, 69% yield) after pulification by silica-gel column chromatography (SiO»,
CH,Cly/hexane, 0:100—10:90—20:80). 'H, '3C and *'P NMR were in agreement with the literature.?
'H NMR (392 MHz, CD,Cl,, 8): 1.50-1.64 (m, 2H), 2.20 (t, J = 7.8 Hz, 4H), 7.27-7.41 (m, 20H).
BC NMR (99 MHz, CD:Cly, 8): 22.9 (t,J = 17.4 Hz, CHy), 29.8 (t, J = 12.7 Hz, CH,), 128.8 (d, J =
6.5 Hz, CH), 128.9 (CH), 133.0 (d, J = 18.8 Hz, CH), 139.2 (d, J = 14.1 Hz, C). 3'P NMR (159 MHz,
CD:Cly, 8): —17.5. HRMS-EI (m/z): [M]* caled for Ca7Ha6P2, 412.1510; found, 412.1501.

Diphenyl(pyren-1-yl)phosphine (41).

3
TR~
4l

The reaction was carried out with 120.7 mg (0.30 mmol) of 11. The product 41 was obtained as a yellow
powder (99.4 mg, 0.257 mmol, 86% yield) after pulification by silica-gel column chromatography
(CH2Cly/hexane, 0:100—10:90). 'H and '3C NMR were in agreement with the literature.’

"H NMR (392 MHz, CD>Cl,, §): 7.30-7.42 (m, 10H), 7.54-7.59 (m, 1H), 8.00-8.15 (m, 5H), 8.22 (t,
J= 6.4 Hz, 2H), 8.72-8.80 (m, 1H). 3C NMR (99 MHz, CD,Cl,, 8): 124.8 (C), 125.0 (d, J=4.7 Hz,
C), 125.2 (CH), 125.5 (CH), 125.8 (CH), 125.9 (d, J = 6.6 Hz, CH), 126.5 (CH), 128.1 (d, J=77.0
Hz, CH), 128.1 (d, J = 1.9 Hz, CH), 129.0 (d, J = 6.5 Hz, CH), 129.3 (CH), 131.2 (C), 131.3 (CH),
131.7 (C), 132.0 (d, J=15.0 Hz, C), 132.2 (C), 134.4 (d,J=22.6 Hz, (), 134.5 (d, /= 19.8 Hz, CH),
137.2 (d, J = 10.3 Hz, C). 3'P NMR (159 MHz, CD,Cl, 8): —14.1. HRMS-EI (m/z): [M]" calcd for
CasHi9P, 386.1224; found, 386.1214.
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Irr Offset
Clipped

Scans
Total_Scans

Relaxation_Delay
Recvr_Gain

Temp Get

X 90_WwWidth

X _Acq_Time

X Angle

X Atn

X Pulse

Irr Atn Dec
Irr_ Atn_ Noe

Irr Noise
Decoupling
Initial Wait
Noe

Noe_ Time
Repetition Time

REO-123-pure-13C-2.jdf
element

single pulse dec

1

METHYLENE-CHLORI
22-SEP-2022 22:50:39
22-SEP-2022 19:13:11

= single pulse decoupled ga

[

L T | 1 1 I

L T 1 O 1 T 1 1

1D COMPLEX
26214

13c

13c

[ppm]

X

ECS 400
JNM-ECS400

9.20197068[T]
1.06430464([s]
13C
98.51479726 [MHz]
100 [ppm]

32768

4

(390 [MHz])

0.93958061[Hz]
30.78817734 [kHz]
1H

391.78655441 [MHz]
5 [ppm]

FALSE

100

100

2[s]

60

20.2[dC]
8.7([us]
1.06430464([=s]
30[deg]
4.9[dB]
2.9[us]
22.45(dB]
22.45[dB]
WALTZ

TRUE

1[s]

TRUE

2[s]
3.06430464([s]
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---- PROCESSING PARAMETERS ----
dc_balance( 0, FALSE )

sexp( 2.0[Hz], 0.0[s] )

trapezoid( 0[%], O[%], 80[%], 100([%] )

zerofill( 1 )

fft( 1, TRUE, TRUE )
machinephase

ppm

Derived from: REO-123-pure-internal-31P_Carbo

T

100.0

—

T

0.000 — o
5533

Filename

Author
Experiment
Sample Id
Solvent
Actual_Start Time
Revision_Time

[[A]]

Comment
Data_Format
Dim_Size

X Domain
Dim Title
Dim Units
Dimensions
Site
Spectrometer

Field Strength
X Acq_Duration
X Domain

X Freq

X Offset

X Points

X Prescans

X Resolution
X Sweep

X Sweep Clipped
Irr Domain

Irr Freq

Irr Offset
Clipped

Scans

Total_ Scans

1 1 T

Relaxation_Delay
Recvr_Gain
Temp_Get

X _90_Width

X Acq_Time

X Angle

X Atn

X:Pulse

Irr_Atn Dec

Irr Atn_Noe

Irr Noise

Irr_ Pwidth
Decoupling
Initial Wait
Noe

Noe_ Time
Repetition Time

| 1 | 1 1 O O 1

REO-123-pure-internal-31P

element
carbon. jxp

REO-123-pure-internal-31P

METHYLENE-CHLORIDE-D2
22-SEP-2022 16:36:20
22-SEP-2022 19:15:03

single pulse decoupled ga

1D COMPLEX
26214

Phosph
Phosphorus31
[ppm]

X

JNM-ECS400
DELTA2 NMR

9.37221[T]
0.229376([s]
31p
161.53211155[MHz]
0[ppm]

32768

4

(400 [MHz])

4.35965402[Hz]
142.85714286[kHz]
114.28571429[kHz]
Proton
399.03472754 [MHz]
5.0[ppm]

FALSE

100

100

2[s]

50

19.5[dC]
16.75[us]
0.229376([s]
30[deqg]
4.7[dB]
5.58333333[us]
25.823[dB]
25.823[dB]
WALTZ
0.115[ms]
TRUE

1[s]

TRUE

2[s]
2.229376([s]

X : parts per Million : Phosphorus31
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10.0

abundance

—~-— PROCESSING PARAMETERS ----
dc_balance( 0, FALSE )

sexp( 0.2[Hz], 0.0[s] )
trapezoid3( O[%], 80[%], 100([%] )
zerofill( 1 )

fft( 1, TRUE, TRUE )
machinephase

ppm

Derived from: REO-053-pure-1H-3-1.3jdf

Filename = REO-053-pure-1H-3-2.jdf
Author = element

Experiment = single_pulse.ex2

Sample Id = S#519347

Solvent = METHYLENE-CHLORI

13-SEP-2022 21:09:52
15-SEP-2022 11:47:27

Actual_Start Time
Revision Time

Comment = single pulse
Data_ Format = 1D COMPLEX
Dim Size = 13107

X Domain = 1H

Dim Title = 1H

Dim Units = [ppm]
Dimensions =X

Site = ECS 400
Spectrometer = JNM-ECS400

Field_Strength 9.20197068[T] (390[MHz])

abundance

0

LI s B B A L
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5.0

AN

5.333
5.322
5.320
5318

2.337
1.532

X Acq_Duration = 2.228224[s]

X Domain = 1H

X Freq = 391.78655441[MHz]
X Offset = 5[ppm]

X Points = 16384

X _Prescans
X Resolution
X Sweep
Irr_Domain
Irr_Freq
Irr_Offset
Tri_ Domain
Tri_Freq
Tri_Offset
Clipped
Scans
Total_ Scans

Relaxation Delay
Recvr_Gai n
Temp Get
X_90_Width

X Acq_Time

X Angle

X Atn

X Pulse

Irr Mode
Tri_Mode

Dante_ Presat
Initial Wait
Repetition Time

L 1 1 [ 1 1

1 I

1

0.44878791[Hz]
7.35294118[kHz]
1H

391.78655441 [MHz]
5[ppm]

1H

391.78655441 [MHz]
5[ppm]

FALSE

8

8

5[s]

46

21.1[dC]
10.8[us]
2.228224([s]
45[deg]
1.9[dB]
5.4[us]

1[s]
7.228224[s]
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—-—--~ PROCESSING PARAMETERS ----
dc_balance( 0, FALSE )

sexp( 2.0[Hz], 0.0[s] )

80[%], 100([%] )

trapezoid3( 0[%],
zerofill( 1 )

££t( 1, TRUE, TRUE )

machinephase
ppm

Derived from: REO-053-pure-13C-2-1.3jdf
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X : parts per Million : 13C

Filename

Author
Experiment
Sample Id
Solvent

Actual_ Start Time
Revision Time

Comment
Data_Format
Dim Size

X Domain
Dim Title
Dim Units
Dimensions
Site
Spectrometer

Field Strength
X Acqg_Duration
X Domain

X Freq

X Offset

X Points

X Prescans

X Resolution
X Sweep
Irr_Domain

Irr Freq

Irr Offset
Clipped

Scans

Total_ Scans

Relaxation Delay
Recvr_Gain

Temp Get

X 90 _Width
X:ACE_T ime

X Angle

X _Atn

X Pulse

Irr Atn Dec

Irr Atn Noe

Irr Noise
Decoupling
Initial Wait
Noe

Noe_Time
Repetition_Time

o

wnnnn

1]

L O 1 O A 1 A |

o

nwonu

{11 1 T}

REO-053-pure-13C-2-2. jdf
element

single_pulse_dec

1

METHYLENE-CHLORI
13-SEP-2022 21:16:19
15-SEP-2022 11:48:32

single pulse decoupled ga
1D COMPLEX

26214

13c

13c

[ppm]

X

ECS 400

JNM-ECS400

9.20197068[T]
1.06430464([s]
13C
98.51479726 [MHz]
100 [ppm]

32768

4

0.93958061[Hz]
30.78817734 [kHz]
1H

391.78655441 [MHz]
5 [ppm]

FALSE

52

52

(390 [MHz])

2[s]

60

21.3[dC]
8.7[us]
1.06430464 (=]
30[deg]
4.9[dB]
2.9[us]
22.45[dB]
22.45[dB]
WALTZ

TRUE

1[s]

TRUE

2[s]
3.06430464([s]
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—--- PROCESSING PARAMETERS ----
dc_balance( 0, FALSE )

sexp( 2.0[Hz], 0.0[s] )
trapezoid3( 0[%], 80[%], 100[%] )

zerofill( 1)

££t( 1, TRUE, TRUE )

machinephase
ppm

Derived from: REO-053-pure-internal-31P-1.3jdf

0

abundance

LA S B T T T

—
300.0 200.0

X : parts per Million : 31P

Filename
Author
Experiment
Sample Id
Solvent

Actual_Start Time

Revision Time

Comment
Data_Format
Dim_Size

X Domain
Dim_ Title
Dim Units
Dimensions
Site
Spectrometer

Field Strength
X Acq_Duration
X Domain

X Freq

X Offset

X Points

X Prescans

X Resolution

X Sweep

Irr Domain

Irr Freq

Irr Offset
Clipped

Scans
Total_Scans

Relaxation_Delay

Recvr_Gain
Temp_ Get

X 90_width

X _Acq_Time

X Angle

X Atn

X Pulse
Irr_Atn Dec
Irr Atn Noe
Irr_Noise
Decoupling
Initial Wait
Noe

Noe Time
Repetition Time

L T R 1 1 mowon

i

LI 1 T (I

REO-053-pure-internal-31P
element

single pulse_dec

S#685547

METHYLENE-CHLORI
27-AUG-2022 01:44:45
15-SEP-2022 11:51:49

single pulse decoupled ga
1D COMPLEX

26214

31p

31p

[ppm]

X

ECS 400

JNM-ECS400

9.20197068[T] (390[MH=z])
0.2359296([s]

31p

158.59799923 [MHz]
0[ppm]

32768

4

4.23855252[Hz]
138.88888889 [kHz]
1H

391.78655441 [MHz]
5 [ppm]

FALSE

100

100

2[s]

50

21.3[dC]
13.25[us]
0.2359296([s]
30[deg]
5.5[dB]
4.41666667 [us]
22.05[dB]
22.05[dB]
WALTZ

TRUE

1[s]

TRUE

2(s]
2.2359296([s]
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16.0 180 20.0 22.0 24.0 26.0
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8.0 10.0

6.0

4.0

2.0

abundance
0

— ---- PROCESSING PARAMETERS ----
] dc_balance( 0, FALSE ) ’
- sexp( 0.2[Hz], 0.0[s] )
E trapezoid3( O0[%], 80([%], 100[%] )
s o] zerofill( 1 )
3 “ £ft( 1, TRUE, TRUE )
E machinephase
] ppm
E 21 LAIFICH3E:: REO-063-pure-1H-2.3jdf
- 2]
E - Filename = REO-063-pure-1H-3.jdf
_- Author = element
B Experiment = single_pulse.ex2
A o Sample Id =" s#490879
] ] Solvent = METHYLENE-CHLORI
] Actual_ sStart Time = 30-AUG-2022 20:25:55
E Revision_ Time = 2-SEP-2022 17:39:19
7 = Comment = single pulse
1 Data_Format = 1D COMPLEX
- Dim_Size = 13107
] . X Domain = 1lH
- 3 ' Dim Title = 1H
1 2] Dim Units = [ppm]
i El . Dimensions =X
7 < ‘ T T T ‘ ‘ Site = ECS 400
E 73 7.2 71 70 69 68 Spectrometer = JNM-ECS400
] /////\\\\\ Field Strength = 9.20197068[T] (390[MHz])
E X_Acq Duration = 2.228224(s]
] X Domain = 1H
- X Freq = 391.78655441[MH=z]
B X Offset = 5[ppm]
- X Points = 16384
] X Prescans =1
- X Resolution = 0.44878791[Hz]
] X_Sweep = 7.35294118[kHz]
i Irr Domain = 1H
E Irr_Freq = 391.78655441 [MHz]
= Irr Offset = 5[ppm]
] Tri_Domain = 1H
] Tri_Freq = 391.78655441[MHz]
B Tri_Offset = 5[ppm]
3 Clipped = FALSE
7 Scans =8
] Total Scans =8
] Relaxation Delay = 5I[s]
- Recvr_Gain = 40
] Temp_ Get = 21[dC]
i X 90_Width = 11.2[us]
E X Acq_Time = 2.228224([s]
= X _Angle = 45[deg]
E l X_Atn = 1.9[dB]
] J J_‘J ) X Pulse = 5.6[us]
R Irr Mode = Off
L B e o o L B L B L L B AL i < Y ST T = Off
8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0 Dante_Presat = FALSE
Initial Wait = 1[s]
% )l\\ ‘ 1 Repetition Time = 7.228224([s]
SN ULAANSO TN — (=] [l [an)
NNO OO 00X \O O O [\ [ <t
NN NN = — — 0000000 @ = b
NN \0 0000 e} [Se) —
X : parts per Million : 1H

S19




abundance

07 08 09 1.0 1.1 1.2 13 14 1.5

0.6

0.1 02 03 04
Coa bt b b b b b b T e b e L L

0

—-—--— PROCESSING PARAMETERS ----
dc_balance( 0, FALSE )

sexp( 2.0[Hz],

trapezoid3( 0[%],

zerofill( 1 )

0.0[s] )
80[%],

100([%] )

fft( 1, TRUE, TRUE )

machinephase
ppm

LIFICH3%:: REO-063-pure-13C-1.3jdf

<]
“
4
o
a1
S
% 4
(=]
~4
S
E
S
w4
3
<]
S
« s
(=3 s
Bk
S
8 —
£37 i
go—w
130.0 1200
2 82 gg
a8 23 b
X : parts per Million : 13C™ e
ﬁ[ll‘!‘!v\Ili\\llllvlll\TlllllllIIIlllll\lTYlV‘lllllll\IlllllI!II]‘I\VVllIllllIAI‘IIII[!VVV[\III!VVVlIIIlli!!\‘\\!VIII\II
220.0 200.0 180.0 160.0 140.0 120.0 60.0 40.0 20.0 0
o O <N NN~ O o0~
0 Nt QOO <+ O — F O ®©
b =N VN — 00N N
=3 i NN Vit Fonenoen
O NN NN — — v n NN
— —_— -

X : parts per Million : 13C

Filename
Author
Experiment
Sample Id
Solvent

Actual_Start Time

Revision Time

Comment
Data_Format
Dim Size

X Domain
Dim Title
Dim Units,
Dimensions
Site
Spectrometer

Field Strength
X Acq Duration
X. Domain

X Freq

X Offset

X Points

X Prescans

X Resolution
X Sweep

Irr Domain

Irr Freq

Irr Offset
Clipped

Scans
Total_Scans

Relaxation_Delay
Recvr_Gain
Temp_Get

X 90 Width
X:Aca_Time

X Angle

X Atn

X Pulse
I;r_Atn_pec

Irr Atn Noe

Irr Noise
Decoupling
Initial Wait
Noe

Noe_Time
Repetition Time

wnnwuwnn

wnwnn

o

LI

o
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{1 [ 1

REO-063-pure-13C-2.jdf
element

single pulse dec

1

METHYLENE-CHLORI
30-AUG-2022 20:39:28
2-SEP-2022 17:44:22

single pulse decoupled ga
1D COMPLEX

26214

13C

13C

[ppm]

X

ECS 400

JNM-ECS400

9.20197068[T] (390[MHz])
1.06430464(s]

13C

98.51479726 [MHz]

100 [ppm]

32768

4

0.93958061[Hz]
30.78817734 [kHz]
1H

391.78655441 [MHz]
5 [ppm]

FALSE

49

49

2[s]

60

21.2[dC]
11[us]
1.06430464([s]
30 [deg]
4.9[dB]
3.66666667[us]
22.05[dB]
22.05([dB]
WALTZ

TRUE

1[s]

TRUE

2[s]
3.06430464([s]
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1.0

0

---~ PROCESSING PARAMETERS ----
dc_balance( 0, FALSE )

sexp( 2.0[Hz], 0.0[s] )
trapezoid3( O[%], 80[%], 100[%] )

zerofill( 1 )

£ft( 1, TRUE, TRUE )

machinephase
ppm

LUIFICH3E:: REO-063-pure-internal-31P-1.3jdf
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Filename

Author
Experiment
Sample Id
Solvent
Actual_Start Time
Revision Time

Comment
Data_Format
Dim Size

X Domain
Dim Title
Dim Units
Dimensions
Site
Spectrometer

Field Strength
X Acq_Duration
X Domain

X Freq

X Offset

X Points

X Prescans

X Resolution
X Sweep

Irr Domain

Irr Freq

Irr Offset
Clipped

Scans
Total_Scans

Relaxation Delay
Recvr_Gain

Temp Get

X 90_width

X Acq_Time

X Angle

X _Atn

X Pulse

Irr_Atn Dec

Irr Atn Noe
Irr_ Noise
Decoupling
Initial Wait
Noe

Noe_ Time
Repetition Time

L | T 1 I I

{1 1 1 1 1}

L 1 1 O 1 1 A

1T (| | |

REO-063-pure-internal-31P
element
single_pulse_dec

METHYLENE-CHLORI
30-AUG-2022 20:32:13
2-SEP-2022 17:54:51

single pulse decoupled ga
1D COMPLEX

26214

31p

31p

[ppm]

X

ECS 400

JNM-ECS400

9.20197068[T]
0.2359296([s]
31p
158.59799923 [MHz]
0 [ppm]

32768

4

4.23855252[Hz]
138.88888889 [kHz]
1H

391.78655441 [MHz]
5[ppm]

FALSE

42

42

(390[MHz])

2[s]

50

21.2[dC]
13.25[us]
0.2359296([s]
30([deg]
5.5[dB]
4.41666667[us]
22.05[dB]
22.05[dB]
WALTZ

TRUE

1[s]

TRUE

2[s]
2.2359296([s]
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6.0
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2.0
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abundance
0

X Acq Duration
X Domain

X Freq

X Offset

X Points

X Prescans

X Resolution

o wn

1 3 —---- PROCESSING PARAMETERS ----
. ; dc_balance( 0, FALSE )
4 =7 sexp( 0.2[Hz], 0.0[s] )
EEGE . trapezoid3( O0[%], 80([%], 100([%] )
1 <] ~ zerofill( 1 )
1 - « fft( 1, TRUE, TRUE )
1 24 machinephase
EERE rpm
i :‘ Derived from: REO-096-pure-1H-2.jdf
4 o] o]
1 3 N
E!
- (=]
J 54 Filename = REO-096-pure-1H-3.jdf
e IEAEATE S S Author = element
] : e Experiment = single pulse.ex2
1 <7 le Id =1
124 o4 Solvent = METHYLENE-CHLORI
1 «d Actual_Start Time = 30-AUG-2022 15:49:24
4 2 Revision Time = 3-SEP-2022 09:15:22
(=]
1 =4 Comment = single_pulse
182 " Data_Format = 1D COMPLEX
15 - | Dim_Size = 13107
1534 £ X Domain = 1H
1° © Dim Title = 1H
— Dim:Units = [ppm]
] | Dimensions =X
B Site = ECS 400
: 28 32 52 EegsasITAna" Spectrometer = JNM-ECS400
o S e o R e e 1
1 X:pdtfpeNition X : park perMifioh TH Field Strength 9.20197068[T] (390 [MHz])

2.228224(s]

1H

391.78655441 [MHz]
S [ppm]

16384

1

0.44878791[Hz]

] X_Sweep = 7.35294118[kHz]
B Irr Domain = 1H
] Irr Freq = 391.78655441 [MHz]
B Irr Offset = 5[ppm]
] Tri_Domain = 1H
] Tri_Freq = 391.78655441 [MHz]
~ Tri_Offset = 5[ppm]
] Clipped = FALSE
4 Scans =8
] Total_Scans =8
] Relaxation Delay = 5[s]
] Recvz_GCain = 38
- Temp_Get = 21[dC]
] X_90_Width = 11.2[us]
i X Acq_Time = 2.228224([s]
] X Angle = 45[deg]
E X Atn = 1.9[dB]
] X Pulse = 5.6[us]
- Irr Mode = Off
,....\..kl..‘.;\.‘.|.....‘...,...‘.;.\w.\..x.u‘l.‘.\..\..pu.\.....‘\H,..H[]K.,.‘..Hll.‘H.\.\Tri_Mode = Off
8 0 7 0 Dante_Presat = FALSE
. . Initial Wait = 1[s]
/N N t ‘ Repetition Time = 7.228224[s]
CAYRELBIRTS S 3 3
QAN Moo @ *® hg]
SN SN e S ol S ol ol v o —
X : parts per Million : 1H
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~--- PROCESSING PARAMETERS ----
dc _balance( 0, FALSE )
sexp( 2.0[Hz], 0.0[s] )

trapezoid3( 0[%],
zerofill( 1 )

80([%],

100([%] )

£fft( 1, TRUE, TRUE )

machinephase
ppm

Derived from: REO-096-pure-13C-1.jdf
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X : parts per Million : 13C

Filename

Author
Experiment
Sample Id
Solvent
Actual_Start Time
Revision_Time

Comment
Data_Format
Dim Size
x;pSﬁain
Dim Title
Dim Units
Dimensions
Site
Spectrometer

Field Strength
X Acq_Duration
X Domain

X Freq

X Offset

X Points

X Prescans

X Resolution

X Sweep

Irr Domain

Irr Freq

Irr Offset
Clipped

Scans

Total_ Scans

Relaxation_Delay
Recvr_Gain
Temp_Get

X 90 Width
X_Acq_Time

X Angle

X _Atn

X Pulse

Irr_Atn Dec

Irr Atn Noe

Irr Noise
Decoupling
Initial Wait
Noe

Noe_Time
Repetition_Time
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REO-096-pure-13C-2. jdf
element

single pulse_dec

1

METHYLENE-CHLORT
30-AUG-2022 16:06:01
3-SEP-2022 09:17:55

single pulse decoupled ga
1D COMPLEX

26214

13cC

13c

[ppm]

X

ECS 400

JNM-ECS400

9.20197068[T] (390 [MHz])
1.06430464[s]

13c

98.51479726 [MHz]
100 [ppm]

32768

4

0.93958061 [Hz]
30.78817734 [kHz]
1H

391.78655441 [MHz]
5 [ppm]

FALSE

66

66

2[s]

58

21.2[dcC]
11[us]
1.06430464([s]
30 [deg]
4.9[dB]
3.66666667[us]
22.05[dB]
22.05[dB]
WALTZ

TRUE

1[s]

TRUE

2[s]
3.06430464[s]
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~--- PROCESSING PARAMETERS ----
dc_balance( 0, FALSE )

sexp( 2.0[Hz], 0:0([s] )

80[%]1, 100([%] )

trapezoid3( 0[%],
zerofill( 1 )

£ft( 1, TRUE, TRUE )

machinephase
ppm

Derived from: REO-096-pure-internal-31P-1.3jdf

300.0

X : parts per Million : 31P

T
100.0

0.000 ~— o—
4971

Filename

Author
Experiment
Sample Id
Solvent

Actual_ Start Time
Revision Time

Comment
Data_Format
Dim_Size

X _Domain
Dim Title
Dim Units
Dimensions
Site
Spectrometer

Field Strength
X Acq_Duration
X Domain

X Freq

X Offset

X Points

X Prescans

X Resolution
X_Sweep

Irr Domain
Irr_Freq

Irr Offset
Clipped

Scans
Total_Scans

Relaxation Delay
Recvr_Gain

Temp Get

X 90 Width
x:AcE__Time

X Angle

X _Atn

X Pulse

Irr Atn_Dec

Irr Atn Noe

Irr Noise
Decoupling
Initial Wait
Noe

Noe Time
Repetition_ Time
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REO-096-pure-internal-31P
element
single pulse dec

METHYLENE-CHLORI
30-AUG-2022 15:58:12
3-SEP-2022 09:24:03

single pulse decoupled ga
1D COMPLEX

26214

31p

31p

[ppm]

X

ECS 400
JNM-ECS400

9.20197068[T] (390[MHz])
0.2359296([s]

31p

158.59799923 [MHz]
0 [ppm]

32768

4

4.23855252[Hz]
138.88888889 [kHz]
1H

391.78655441 [MHz]
5 [ppm]

FALSE

53

53

2[s]

50

21.2[dcC]
13.25[us]
0.2359296([s]
30[deg]
5.5[dB]
4.41666667[us]
22.05[dB]
22.05[dB]
WALTZ

TRUE

1[s]

TRUE

2(s]
2.2359296([s]
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30

2.0
I

1.0

—---- PROCESSING PARAMETERS ----

dc_balance( 0, FALSE )
sexp( 0.2[Hz], 0.0[s] )

trapezoid3( 0[%], 80[%], 100([%] )

zerofill( 1 )

££t( 1, TRUE, TRUE )

machinephase
ppm

Derived from: REO-064-pure-1H-1.jdf
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Filename
Author
Experiment
Sample Id
Solvent

Actual_Start Time

Revision_ Time

Comment
Data_Format
Dim Size

X Domain

Dim Title
Dim Units
Dimensions
Site
Spectrometer

Field_Strength
X Acq_Duration
X Domain

X Freq

X Offset

X Points

X Prescans

X Resolution
X Sweep

Irr Domain

Irr Freq

Irr Offset
Tri_Domain
Tri_Freq
Tri_Offset
Clipped

Scans
Total_Scans

Relaxation Delay

Recvr_Gain
Temp_Get

X 90_Width

X Acq_Time

X Angle

X Atn

X Pulse

Irr Mode
Tri_Mode
Dante Presat
Initial Wait
Repetition_Time

L 1 I 1 A |

L | 1 A R 1 I 1

= REO-064-pure-1H-2.jdf

element
single pulse.ex2
1

METHYLENE-CHLORI
30-AUG-2022 22:05:21
3-SEP-2022 08:34:21

single pulse
1D COMPLEX
13107

1H

1H

[ppm]

X

ECS 400
JNM-ECS400

9.20197068[T] (390[MHz])

2.228224[s]

1H
391.78655441 [MHz]
5[ppm]

16384

1

0.44878791[Hz]
7.35294118[kHz]
1H

391.78655441 [MHz]
5[ppm]

1H

391.78655441 [MHz]
5 [ppm]

FALSE

8

8

5[s]

40

21[dcC]
11.2([us]
2.228224([s]
45[deg]
1.9[dB]
5.6[us]
Off

Off

FALSE

1[s]
7.228224([s]




abundance

3.0

2.0

1.0

—-—- PROCESSING PARAMETERS ----
dc_balance( 0, FALSE )

sexp( 2.0[Hz], 0.0[s] )

80[%], 100([%] )

trapezoid3( 0[%],

zerofill( 1 )

fft( 1, TRUE, TRUE )

machinephase
ppm

Derived from: REO-064-pure-13C-1.jdf
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X : parts per Million : 13C

Filename
Author
Experiment
Sample Id
Solvent

Actual_Start_Time

Revision Time

Comment
Data_Format
Dim_Size

X Domain

Dim Title
Dim Units
Dimensions
Site
Spectrometer

Field Strength
X Acq_Duration
X Domain

X Freq

X Offset

X Points

X Prescans

X _Resolution
X Sweep

Irr Domain

Irr Freq

Irr Offset
Clipped

Scans

Total_ Scans

Relaxation Delay

Recvr_Gain
Temp Get

X 90 _Width

X Acq_Time

X Angle

X Atn

X Pulse

Irr Atn Dec
Irr Atn Noe
Irr_ Noise
Decoupling
Initial_ Wait
Noe

Noe_ Time
Repetition Time
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REO-064-pure-13C-2. jdf
element

single pulse dec

1

METHYLENE-CHLORI
30-AUG-2022 22:20:24
3-SEP-2022 08:35:08

single pulse decoupled ga
1D COMPLEX

26214

13c

13c

[ppm]

X

ECS 400

JNM-ECS400

9.20197068[T]
1.06430464([s]
13C
98.51479726 [MHz]
100 [ppm]

32768

4

0.93958061 [Hz]
30.78817734 [kHz]
1H
391.78655441 [MHz]
5 [ppm]

FALSE

33

33

(390 [MHz])

2[s]

60

21.2[dC]
11[us]
1.06430464([<]
30 [deg]
4.9([dB]
3.66666667 [us]
22.05[dB]
22.05[dB]
WALTZ

TRUE

1[s]

TRUE

2[s]
3.06430464(s]

S26




abundance

9.0

8.0

7.0

6.0

5.0

4.0

3.0

2.0

1.0

~---- PROCESSING PARAMETERS ----
dc_balance( 0, FALSE )
sexp( 2.0[Hz], 0.0[s] )
trapezoid3( O[%], 80[%],
zerofill( 1 )

£ft( 1, TRUE, TRUE )

100([%]1 )

machinephase
ppm

Derived from: REO-064-pure-internal-31P-1.jdf

X : parts per Million : 31P
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Filename

Author
Experiment
Sample Id
Solvent
Actual_Start Time
Revision Time

Comment
Data_Format
Dim_Size

X Domain
Dim Title
Dim Units
Dimensions
Site
Spectrometer

Field Strength
X Acq_Duration
X Domain

X Freq

X Offset

X Points

X Prescans

X Resolution
X Sweep

Irr Domain

Irr Freq

Irr Offset
Clipped

Scans
Total_Scans

Relaxation Delay
Recvr_Gain

Temp Get

X _90_Width

X Acq_Time

X Angle

X Atn

X Pulse

Irr_Atn Dec

Irr Atn Noe

Irr Noise
Decoupling
Initial Wait
Noe

Noe Time
Repetition Time
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REO-064-pure-internal-31P
element
single pulse dec

METHYLENE-CHLORI
30-AUG-2022 22:11:36
3-SEP-2022 08:48:59

single pulse decoupled ga
1D COMPLEX

26214

31p

31p

[ppm]

X

ECS 400
JNM-ECS400

9.20197068[T] (390[MHz])
0.2359296([s]

31p
158.59799923[MHz]
0 [ppm]

32768

4

4.23855252[Hz]
138.88888889[kHz]
1H

391.78655441 [MHz]
5 [ppm]

FALSE

44

44

2[s]

50

21.1[dC]
13.25[us]
0.2359296([s1
30[deg]
5.5[dB]
4.41666667 [us]
22.05[dB]
22.05[dB]
WALTZ

TRUE

1[s]

TRUE

2[s]
2.2359296([s]
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—--- PROCESSING PARAMETERS ----
dc_balance( 0, FALSE )
sexp( 0.2[Hz], 0.0[s] )
trapezoid3( 0[%], 80[%], 100[%] )
zerofill( 1 )
£ft( 1, TRUE, TRUE )
machinephase
o | ppm
&
Derived from: REO-056-pure-1H-2.jdf
Filename = REO-056-pure-1H-3.jdf
Author = element
Experiment = single_ pulse.ex2
Sample Id =1
Solvent = METHYLENE-CHLORI
Actual_Start Time = 30-AUG-2022 16:20:08
24 . Revision Time = 2-SEP-2022 18:41:08
{
Comment = 'single pulse
Data_ Format = 1D COMPLEX
Dim Size = 13107
X_DSmain = 1H
Dim Title = 1H
Dim Units = [ppm]
Dimensions =X
Site = ECS 400
N Spectrometer = JNM-ECS400
§
g Field Strength 9.20197068[T] (390[MHz])
Eh X Acq Duration 2.228224[s]
X Domain 1H
X Freq 391.78655441 [MHz]
X Offset 5[ppm]
o 0 £ 90 © O 41 e € 90 X _Points 16384
QAERERELEIRT X Prescans 1
FERRRR R R R RS —
X Resolution 0.44878791[Hz]

0 0102030405060.708091.01.1121314151.61.7 18 1.9 2.0 212223242526
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abundance

X_Sweep 7.35294118[kHz]
Irr Domain 1H
Irr_Freq 391.78655441 [MHz]
Irr Offset 5[ppm]
Tri_Domain 1H
Tri_Freq 391.78655441 [MHz]
Tri Offset 5[ppm]
Clipped = FALSE
Scans =8
Total_Scans =8
Relaxation Delay = 5[s]
Recvr_Gain = 40
Temp_Get = 20.9[dC]
X_90_Width = 11.2[us]
X Acq_Time = 2.228224([s]
N X Angle = 45[deg]
J X Atn = 1.9[dB]
X Pulse = 5.6[us]
—_— A A L—‘L I;r_Mode = Off
H.\.H\w.\.,HH\,....V..\.]H.HH.;‘H.‘Hy..ly.y.y...w..(......[.V.H.H.].y.\\...‘ly.r‘.u-.grizMoge . =g§€sn
ante Presa =
8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0 Initial Wait = 1ls]
%\ l\ Repetition Time = 7.228224[s]

7.092
7.090
7.069
7.067
7.046
5320 —
1.533 —
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—--—- PROCESSING PARAMETERS ----
dc_balance( 0, FALSE )

sexp( 2.0[Hz],

0.0[s] )

trapezoid3( 0[%], 80[%], 100[%] )

zerofill( 1 )

£ft( 1, TRUE, TRUE )

machinephase
ppm

Derived from: REO-056-pure-13C-1.3jdf
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Filename

Author
Experiment
Sample Id
Solvent

Actual_ Start Time
RevisiSn_Time

Comment
Data_Format
Dim Size

X Domain
Dim Title
Dim Units
Dimensions
Site
Spectrometer

Field_Strength
X Acq Duration
X _Domain

X Freq

X Offset

X Points

X Prescans

X Resolution
X Sweep

Irr Domain

Irr Freq

Irr Offset
Clipped

Scans

Total Scans

Relaxation_Delay
Recvr_Gain
Temp_ Get

X 90_Width

X _Acq_Time

X Angle

X Atn

X Pulse

Irr_Atn Dec

Irr Atn Noe

Irr Noise
Decoupling
Initial Wait
Noe

Noe_ Time
Repetition_ Time
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REO-056-pure-13C-2. jdf
element
single_pulse_dec

1

METHYLENE-CHLORI
30-AUG-2022 16:36:58
2-SEP-2022 18:50:40

single pulse decoupled ga
1D COMPLEX

26214

13c

13c

[ppm]

X

ECS 400

JNM-ECS400

9.20197068[T] (390 [MHz])
1.06430464([s]

13c

98.51479726 [MHz]
100 [ppm]

32768

4

0.93958061 [Hz]
30.78817734 [kHz]
1H

391.78655441 [MHz]
5[ppm]

FALSE

63

63

2[s]

60

21.2[dcC]
11[us]
1.06430464[8]
30 ([deg]
4.9[dB]
3.66666667[us]
22.05[dB]
22.05[dB]
WALTZ

TRUE

1[s]

TRUE

2([s]
3.06430464([s]
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abundance

30.0

20.0

10.0

~--- PROCESSING PARAMETERS ----
dc _balance( 0, FALSE )

sexp( 2.0[Hz],

trapezoid3( 0[%],

zerofill( 1 )

fft( 1, TRUE, TRUE )

machinephase
ppm

0.0[s] )
80[%],

100([%] )

Derived from: REO-056-pure-internal-31P-1.jdf
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X : parts per Million-: 31P

Filename
Author
Experiment
Sample Id
Solvent

Actual_Start Time

Revision_Time

Comment
Data_ Format
Dim_Size

X Domain
Dim Title
Dim Units
Dimensions
Site
Spectrometer

Field Strength
X Acq_Duration
X Domain

X Freq

X Offset

X Points

X _Prescans

X Resolution

X Sweep

Irr Domain

Irr Freq

Irr Offset
Clipped

Scans

Total_ Scans

Relaxation_Delay

Recvr_Gain
Temp_Get

X 90_Width
X_Acq_Time

X Angle

X Atn

X Pulse
Irr_Atn Dec
Irr Atn Noe
Irr Noise
Decoupling
Initial Wait
Noe

Noe Time
Repetition_Time
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REO-056-pure-internal-31P
element

single_pulse_dec

1

METHYLENE-CHLORI
30-AUG-2022 16:30:12
2-SEP-2022 19:13:53

single pulse decoupled ga
1D COMPLEX

26214

31p

31ip

[ppm]

X

ECS 400
JNM-ECS400

9.20197068[T] (390[MHz])
0.2359296([s]

31p

158.59799923 [MHz]
0[ppm]

32768

4

4.23855252[Hz]
138.88888889 [kHz]
1H
391.78655441 [MHz]
5[ppm]

FALSE

30

30

2[s]

50

21.1{dC]
13.25[us]
0.2359296([s]
30[deg]
5.5[dB]
4.41666667[us]
22.05[dB]
22.05[dB]
WALTZ

TRUE

1[s]

TRUE

2[s]
2.2359296(s]
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abundance

0

- - = ~---- PROCESSING PARAMETERS ----
-7 — dc_balance( 0, FALSE )
© ] sexp( 0.2[Hz], 0.0[s] )
7 = B trapezoid3( O0[%], 80[%], 100[%] )
" ] ~ zerofill( 1 )
- ] -7 £ft( 1, TRUE, TRUE )
=] _ e machinephase
- =1 -7 ppm
i “ o] 24 Derived from: REO-062-pure-1H-2.jdf
N [
=5 2 S
< % |
=5 s 4 Filename = REG-062-pure-1H-3.jdf
24 - 3 . Author = element
w = <7 Experiment = single pulse.ex2
S ° Sample Id =1
~ 24 <7 Solvent = METHYLENE-CHLORI
SE Actual_Start Time = 30-AUG-2022 18:10:43
2] pule &1 . Revision_Time = 6-SEP-2022 10:23:37
il = b Comment = single pulse
Data Format = 1D COMPLEX
34 . =] . Dim_Size = 13107
- © X Domain = 1H
EE “ . Dim Title = 1lH
o] 1 < Dim Units = [ppm]
e _ _ Dimensions =X
g=1 8] g Site = ECS 400
'g 1‘2 ] g Spectrometer = JNM-ECS400
£ o] £ £
s 646 | 644 Field Strength = 9.20197068[T] (390([MHz])
X Acq_Duration = 2.228224([s]
by
X Freq = 391.78655441 [MHz]
€8 §5E8 55332 X Offset = 5[ppm]
X : patts per Mil X : parts per Milli X : pHS per Milliol X Points = 16384
X Prescans =1
X Resolution = 0.44878791[Hz]
X Sweep = 7.35294118[kHz]
Irr Domain = 1H
Irr Freq = 391.78655441[MHz]
Irr Offset = 5[ppm]
Tri_Domain = 1H
Tri_Freq = 391.78655441[MHz]
Tri_Offset = 5[ppm]
Clipped = FALSE
Scans =8
Total_ Scans =8
Relaxation Delay = 5[s]
Recvr_Gain = 42
Temp_Get = 20.9[dC]
X 90 _Width = 11.2[us]
X Acq_Time = 2.228224(s]
X Angle = 45[deg]
X Atn = 1.9[dB]
J _J 1 X Pulse = 5.6[us]
Ne] A P | W A - - Irr Mode = Off
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X : parts per Million : 1H
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—---- PROCESSING PARAMETERS ----
dc_balance( 0, FALSE )
sexp( 2.0[Hz], 0.0[s] )

trapezoid3( 0[%], 80[%],

zerofill( 1 )

100[%1 )

fft( 1, TRUE, TRUE )

machinephase
ppm

Derived from: REO-062-pure-13C-1.3jdf
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X : parts per Million : 13C

Filename

Author
Experiment
Sample Id
Solvent
Actual_sStart_Time
Revision_Time

Comment
Data_Format
Dim Size

X Domain
Dim Title
Dim Units
Dimensions
Site
Spectrometer

Field_ Strength
X Acq_Duration
X Domain

X Freq

X Offset

X Points

X Prescans
X_Resolution

X Sweep

Irr Domain

Irr Freq

Irr Offset
Clipped

Scans

Total_ Scans

Relaxation Delay
Recvr_Gain
Temp_ Get

X 90 _Width

X Acq_Time

X Angle

X Atn

X Pulse

Irr Atn Dec
Irr_ Atn Noe

Irr Noise
Decoupling
Initial Wait
Noe

Noe_Time
Repetition Time
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REO-062-pure-13C-2. jdf

element
single_pulse_dec
1

METHYLENE-CHLORI

30-AUG-2022 18:25:39
5-SEP-2022 15:17:46

single pulse decoupled ga

1D COMPLEX
26214

13c

13c

[ppm]

X

ECS 400
JNM-ECS400

9.20197068[T] (390[MHz])

1.06430464[s]
13c

98.51479726 [MAz]
100 [ppm]

32768

4

0.93958061 [Hz]
30.78817734 [kHz]
1H :
391.78655441 [MHz]
5[ppm]

FALSE

100

100

2[s]

60

21.2[dC]
11[us]
1.06430464[s]
30[deg]
4.9[dB]
3.66666667 [us]
22.05[dB]
22.05[dB]
WALTZ

TRUE

1[s]

TRUE

2[s]
3.06430464[s]
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abundance

9.0

3.0 4.0 5.0 6.0 7.0 8.0

2.0

o b e b b b b e b b e b b

1.

0

—---- PROCESSING PARAMETERS ----

dc_balance( 0,
sexp( 2.0[Hz],
trapezoid3( O[
zerofill( 1 )
fft( 1, TRUE,
machinephase
ppm

FALSE )
0.0[s] )
%], 80[%], 100[%] )

TRUE )

phase( 0, 0, 50[%] )

Derived from:

REO-062-pure-internal-31P-1.7jdf

LI A B N B L L L B A A B I T

300.0 100.0

X : parts per Million : 31P

Filename
Author
Experiment
Sample Id
Solvent
Actual_ Start T
Revision_ Time

Comment
Data_ Format
Dim_Size

X Domain
Dim Title
Dim Units
Dimensions
Site
Spectrometer

Field Strength
X Acqg Duration
X Domain

X Freq

X Offset

X Points

X Prescans

X Resolution

X Sweep
Irr_Domain

Irr Freq

Irr Offset
Clipped

Scans
Total_Scans

Relaxation_Del
Recvr_Gain
Temp Get

X 90_WwWidth

X Acq_Time

X _Angle

X Atn

X Pulse

Irr Atn Dec
Irr Atn Noe
Irr Noise
Decoupling
Initial Wait
Noe

Noe Time

Repetition Time

REO-062-pure-internal-31P
element

single pulse_dec

1

METHYLENE-CHLORT
30-AUG-2022 18:16:52
5-SEP-2022 15:59:09

'ime

single pulse decoupled ga
1D COMPLEX

26214

31ip

3ip

[ppm]

X

ECs 400
JNM-ECS400

L T 1 1 1 |

9.20197068[T] (390[MHz])
0.2359296(s]

31p

158.59799923 [MHz]
0[ppm]

32768

4

4.23855252[Hz]
138.88888889[kHz]
1H

391.78655441 [MHz]
5 [ppm]

TRUE

71

71

2[s]

50

21.1[dC]
13.25[us]
0.2359296(s]
30 [degl
5.5[dB]
4.41666667[us]
22.05[dB]
22.05[dB]
WALTZ

TRUE

1[s]

TRUE

2[s]
2.2359296(s]

ay

{1 1 1 I 1
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10.0 11.0 12.0

9.0

8.0

7.0

6.0
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2.0
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1.0

—-—-— PROCESSING PARAMETERS ----
dc_balance( 0, FALSE )

sexp( 0.2[Hz], 0.0[s] )
trapezoid3( 0[%], 80[%], 100([%] )

zerofill( 1 )

fft( 1, TRUE, TRUE )
machinephase

ppm

Derived from: REO-077-pure-1H-1.jdf

' Dim Units

abundance

5320

2534~
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SRe T X parts per Million: IH ~ °*°
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Filename

Author
Experiment
Sample Id
Solvent
Actual_Start_ Time
Revision_Time

Comment
Data_Format
Dim_Size

X Domain
Dim Title

Dimensions
Site
Spectrometer

Field Strength
X Acq_Duration
X Domain

X Freq

X Offset

X Points

X _Prescans

X Resolution

X Sweep

Irr Domain
Irr_ Freq

Irr Offset
Tri_Domain
Tri_Freq
Tri_Offset
Clipped

Scans
Total_Scans

L (1 1 | T 1 (1 1

Relaxation Delay
Recvr_Gain
Temp_Get

X 90_wWidth

X Acq_Time

X Angle

X Atn

X Pulse

Irr Mode
Tri_Mode
Dante_Presat
Initial Wait
Repetition Time

LI (1 T

REO-077-pure-1H-2.jdf

element

single pulse.ex2

1

METHYLENE-CHLORI
31-AUG-2022 00:27:30
6-SEP-2022 11:09:24

single pulse
1D COMPLEX
13107

ECS 400
JNM-ECS400

9.20197068[T] (390[MHz])

2.228224[s]

1H

391.78655441 [MHz]
5[ppm]

16384

1

0.44878791[Hz]
7.35294118 [kHz]
1H

391.78655441 [MHz]
5[ppm]

1H

391.78655441 [MHz]
5[ppm]

FALSE

8

8

5[s]

36

20.9[dcC]
11.2[us]
2.228224([s]
45[deg]
1.9[dB]
5.6[us]

Off

Off

FALSE

1[s]
7.228224([s]
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abundance
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1.0
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0.1

0

—---- PROCESSING PARAMETERS ----
dc _balance( 0, FALSE )

sexp( 2.0[Hz], 0.0[s] )
trapezoid3( 0[%], 80[%], 100[%] )
zerofill( 1 )

££t( 1, TRUE, TRUE )
machinephase

rpm

Derived from: REO-077-pure-13C-1.jdf
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X : parts per Million : 13C

REO-077-pure-13C-2.jdf

Filename =

Author = element
Experiment = single_pulse_dec
Sample Id =1

Solvent = METHYLENE-CHLORI

31-AUG-2022 00:39:55
6-SEP-2022 11:13:55

Actual_ Start Time
Revision Time

Comment = single pulse decoupled ga
Data_Format = 1D COMPLEX

Dim Size = 26214

X Domain = 13C

Dim Title = 13C

Dim Units = [ppm]

Dimensions =X

Site = ECS 400

Spectrometer = JNM-ECS400

Field Strength
X Acqg_Duration

9.20197068[T] (390[MHz])
1.06430464(s]

X Domain 13c

X Freq 98.51479726 [MHz]
X Offset 100 [ppm]

X Points 32768

X Prescans 4

X _Resolution 0.93958061 [Hz]

L | 1 1 1 A 1 O

X Sweep 30.78817734 [kHz]
Irr_Domain 1H

Irr Freq 391.78655441 [MH=z]
Irr Offset 5[ppm]

Clipped FALSE

Scans 52

Total Scans = 52

Relaxation Delay = 2[s]
Recvr_Gain = 60

Temp Get = 21.1[dC]

X 90 Width = 11[us]
X_Acq_Time = 1.06430464([s]
X _Angle = 30([deg]

X _Atn = 4.9[dB]

X Pulse = 3.66666667[us]
Irr_ Atn Dec = 22.05[dB]

Irr_ Atn_ Noe = 22.05[dB]

Irr Noise = WALTZ
Decoupling = TRUE

Initial Wait = 1[s]

Noe = TRUE

Noe Time = 2[s]

Repetition Time 3.06430464[s]
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4.0 6.0 8.0 10.0 12.0 14.0 16.0 18.0 20.0 220 240 260 28.0

2.0

—--~ PROCESSING PARAMETERS ----
dc_balance( 0, FALSE )

sexp( 2.0[Hz], 0.0[s] )
trapezoid3( O0[%], 80[%], 100([%] )
zerofill (' 1 )

££t( 1, TRUE, TRUE )

31-AUG-2022 00:33:41
6-SEP-2022 11:17:49

Actual_Start Time-
Revision Time

machinephase
ppm
o~ Derived from: REO-077-pure-internal-31P-1.3jdf
P\ e, "\;«Ap, : = ;
“/i ST Filename = REO-077-pure-internal-31P
1 ‘3 2 Author = element
-y T Experiment = single pulse dec
Sample Id =1
Solvent = METHYLENE-CHLORI

Comment = single pulse decoupled ga
Data_Format = 1D COMPLEX

Dim_Size = 26214

X Domain = 31p

Dim Title = 31p

Dim Units = [ppm]

Dimensions =X

Site = ECS 400

Spectrometer = JNM-ECS400

Field Strength 9.20197068[T] (390[MHz])

X Acq Duration 0.2359296(s]

X Domain 31p

X Freq 158.59799923 [MHz]
X Offset 0 [ppm]

X Points 32768

X Prescans 4

X Resolution 4.23855252[Hz]

LI T 1 1 T 1 1

NN ENENE FRRNE ENNEE IRNRE ERRNE SRRRE RNRNE NRNNY FARNE ARRTE ARETE ARNRY RRNNE KRERY SARNA FRRNY FRREE SRR SRR FRRNE FUNRE FRNNE FRRES FRETE SRNE FRNTE FRREY SURRE FNTEE|

abundance

X Sweep 138.88888889 [kHz]
Irr Domain 1H
Irr Freq 391.78655441 [MHz]
Irr Offset 5[ppm]
Clipped FALSE
Scans 22
Total_ Scans 22
Relaxation Delay = 2[s]
Recvr_Gain = 50
Temp_Get = 21[dC]
X 90_wWidth = 13.25[us]
X_Acq_Time = 0.2359296([s]
X Angle = 30[degl]
X Atn = 5.5[dB]
X Pulse = 4.41666667[us]
Irr_ Atn Dec = 22.05[dB]
Irr_Atn_ Noe = 22.05[dB]
_) Irr_Noise = WALTZ
Decoupling = TRUE
L S s s B B B S A T T T T T T T T T [ T T T T T T T T T [T T T T T T T T Tnitial Wait = 1[s]
300.0 200.0 100.0 0 -100.0 -200.0 -300.0 Noe = TRUE
Noe Time = 2[s]
/ \ Repetition Time = 2.2359296[s]
o o
SN
S &
eY

X : parts per Million : 31P
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1.6 1.7 1.8 19 2.0 2.1

14 1.5

12 13

02 03 04 05 06 0.7 08 09 1.0 1.1

0.1

abundance
0

B —---- PROCESSING PARAMETERS ----
. 2 dc_balance( 0, FALSE )
] =] sexp( 0.2[Hz], 0.0[s] )
= - trapezoid3( 0[%], 80[%], 100[%] )
] zerofill( 1 )
] 5] £ft( 1, TRUE, TRUE )
- machinephase
] ppm
] 2
- Derived from: REO-059-pure-1H-2.jdf
—
1 \;/\ 5
E o F . =] Filename = REO-059-pure-1H-3.jdf
] ya - Author = element
] x/ { \’x\: /, . Experiment = single pulse.ex2
7 -y s Sample Id =1
] ~ Solvent = METHYLENE~-CHLORI
] Zfz‘ Actual_Start Time = 30-AUG-2022 17:55:32
] 21 Revision_ Time = 5-SEP-2022 14:22:55
7 B Comment = single pulse
- =k Data_Format = 1D COMPLEX
4 3 Dim_Size = 13107
] 3 5 X _Domain = 1H
] g ER Dim Title = 1H
- £ < 3 3 -
] £ o . 23 22 21 20 19 18 17 16 15 14 13 12 gi:;::;;:s ; )[(ppm]
E 73 4 73 Q' Site = ECS 400
] //} (\\\ / / /) k Spectrometer = JNM-ECS400
= £R53333888 EREY B g :
1 £28ECER FghaoIe FOGA RS ORS 11 BERR S Fleld_strength = 9.20197068[T] (390[MHz])
1 X p?n’?;ﬁé?ﬂﬁlﬁb‘ﬁ: o eRReRdE X_Acq;_l?urat:.on = 2.228224([s]
— X Domain = 1lH
] X Freq = 391.78655441 [MHz]
] X Offset = 5[ppm]
] X Points = 16384
b ) X Prescans =1
B X Resolution = 0.44878791[Hz]
] X Sweep = 7.35294118[kHz]
] : Irr_Domain = 1H
J Irr Freq = 391.78655441 [MHz]
b Irr Offset - = 5[ppm]
B Tri_Domain = 1H
4 Tri_Freq = 391.78655441 [MHz]
] Tri_Offset = 5[ppm]
] Clipped = FALSE
] Scans =8
b Total_ Scans =8
7 Relaxation Delay = 5[s]
] Recvr_Gain = 40
1 Temp_Get = 20.9[dcC]
] ‘ X _90_Width = 11.2[us]
] X Acq_Time = 2.228224([s]
A X Angle = 45[deg]
] X_Atn = 1.9[dB]
] " J X Pulse = 5.6[us]
] Irr Mode = Off
Hy.,....“.y,.u.w...,..H.l.".\.\..|x.y..\.H".\HH;.,H.......lyy.\...‘|H.<.\H.|\.HH..>gri_EMoge . =g§£SE
ante Presa =
8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0 Tnitisl Wait - 10s]
MOV — AT O NS AN o 0 A=A TTANNOSTOTOS
FIIISIEAAAGaq & @ GEQQRIRZERSTERASIq2
N T o o o o e L v ANANNENNANENE — e
X : parts per Million : 1H
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0.8 0.9 1.0 1.1 1.2 1.3

0.7

0.6

o o4 = —-—--— PROCESSING PARAMETERS ----
- o dc_balance( 0, FALSE )
-7 =7 © ] sexp( 2.0[Hz], 0.0[s] )
=] -1 -] < trapezoid3( 0[%], 80([%], 100[%] )
< - - ] zerofill( 1 )
o] o] S £ft( 1, TRUE, TRUE )
- - - machinephase
2 21 s ppm
ol 24 24 S Derived from: REO-059-pure-13C-1.jdf
S S a4
0 g
(=3 (=] ;_ -
. ] 0] g U Filename = REO-059-pure-13C-2.jdf
| © T o] Author = element
=] 2 2 Experiment = single pulse dec
. 360 330 340 330 320 310 300 290 280 270 | Sample_Id =1
24 ! Solvent = METHYLENE-CHLORI
- - /\ )\ )\\ Actual_Start Time = 30-AUG-2022 20:06:00
=k = Revision Time = b5-SEP-2022 14:27:15
o 28 8g g2
- ~ 1 =8 SR =S
3 g7 u g a9 . 22 ISISP Comment = single pulse decoupled ga
_g ) "éo_ 3 i X : parts per Million : 13C Data Format = 1D COMPLEX
£ £ £ Dim Size = 26214
1380 1340 1330 1290 X Domain = 13c
Dim Title = 13c
) ‘ Dim Units = [ppm]}
. Dimensions =X
g8 gg g g3 Site = ECS 400
55 24 & ’E Spectrometer = JNM-ECS400
X : parts per X : parts per Millio X : parts pér Million

Field Strength
X _Acq_Duration

9.20197068[T] (390[MHz])
1.06430464([s]

0.5

0.4

0.3

0.2
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0.1

abundance

X Domain 13C

X Freq 98.51479726 [MHz]
X Offset 100 [ppm]

X Points 32768

X Prescans 4

LI 1 {1 1 A T A

X Resolution 0.93958061[Hz]
X Sweep 30.78817734 [kHz]
Irr Domain 1H
Irr Freq 391.78655441 [MHz]
Irr Offset 5[ppm]
Clipped FALSE
L Scans 57
o Total_ Scans = 57
> Relaxation Delay = 2[s]
4 e Recvr_Gain = 60
Temp Get = 21.3[dC]
X 90_wWidth = 11[us]
X _Acq_Time = 1.06430464[s]
X Angle = 30[deg]
X Atn = 4.9[dB]
X Pulse = 3.66666667[us]
w Irr_Atn Dec = 22.05[dB]
Irr Atn_ Noe = 22.05[dB]
Irr_Noise = WALTZ
L L e e B B L B B B B B L L L B B I I LU LU L L I I;egzl:xpii;;g‘t =1‘1;\UE]:
nitial Wai = s
2200 2000  180.0 0.0 20.0 Noe = TRUE
2[s]

3.06430464([s]

\
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oS

Noe_ Time
Repetition_Time
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X : parts per Million : 13C
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abundance

30.0

20.0

10.0

| -

~-—-- PROCESSING PARAMETERS ----
dc_balance( 0, FALSE )

sexp( 2.0[Hz],

trapezoid3( 0[%],

zerofill( 1 )

£ft( 1, TRUE, TRUE )

machinephase
rpm

0.0[s] )

80[%], 100([%] )

Derived from: REO-059-pure-internal-31P-1.3jdf

X : parts per Million : 31P

0.000 ~— o

4089

Filename
Author
Experiment
Sample Id
Solvent

Actual_Start_ Time

Revision_Time

Comment
Data_Format
Dim_Size

X Domain
Dim_Title
Dim Units
Dimensions
Site
Spectrometer

Field Strength
X Acq_Duration
X Domain

X Freq

X Offset

X Points

X Prescans

X Resolution
X Sweep

Irr Domain

Irr Freq

Irr Offset
Clipped

Scans
Total_Scans

Relaxation_Delay

Recvr_Gain
Temp_Get

X _90_wWidth

X _Acq_Time

X Angle

X Atn

X Pulse

Irr Atn Dec
Irr_Atn_Noe
Irr Noise
Decoupling
Initial Wait
Noe

Noe Time
Repetition Time

o

LI A R T R

REO-059-pure-internal-31P
element

single_pulse_dec

S#477548

METHYLENE-CHLORI
30-AUG-2022 19:58:32
5-SEP-2022 14:30:39

single pulse decoupled ga
1D COMPLEX

26214

31p

31p

[ppm]

X

ECS 400
JNM-ECS400

9.20197068[T] (390[MHz])
0.2359296(s]

31p

158.59799923 [MHz]
0 [ppm]

32768

4

4.23855252[Hz]
138.88888889[kHz]
1H

391.78655441 [MHz]
5[ppm]

FALSE

43

43

2[s]

= 50

21.3[dC]
13.25[us]
0.2359296([s]
30[degl
5.5[dB]
4.41666667 [us]
22.05[dB]
22.05[dB]
WALTZ

TRUE

1[s]

TRUE

2[s]
2.2359296(s]
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1.9 2.0

1.

12 1.3 14 15 1.6 1.7

1.1

1.0

02 03 04 05 06 07 08 09

0.1

abundance
0

E| S
= N —---- PROCESSING PARAMETERS ----
1 sexp( 0.2[Hz], 0.0[s] )
] S trapezoid( 0[%], O[%], 80[%], 100([%] )
] zerofill( 1 )
N fft( 1, TRUE, TRUE )
] machinephase
] 2] i ppm
] Derived from: REO-088-pure-1H-3_ Proton-1-1.jd
S
J Filename = REO-088-pure-1H-3_Pro
1 3 Author = element
] < | Experiment = proton_auto. jxp
1 B Sample Id = REO-088-pure-1H-3
B Solvent = METHYLENE-CHLORIDE-D2
] pel Actual_Start_ Time = 14-SEP-2022 14:01:57
B Revision Time = 16-SEP-2022 19:50:36
] Comment = single_ pulse
i ~ Data_Format = 1D COMPLEX
] <3 Dim_Size = 13107
] X Domain = Proton
] Dim Title = Proton
- Dim Units = [ppm]
] =5 : Dimensions =X
J Spectrometer = DELTA2_ NMR
] 3 3 Field Strength = 9.2982153[T] (400 [MHz
_‘ 5 § o] X _Acq_Duration = 2.20725248(s]
7 E o § X Domain = Proton
] b T ° T X Freq = 395.88430144 [MHz]
A 73 21 X Offset = 5[ppm]
] — X Points = 16384
] X Prescans =1
A 2383 8 g 885 X Resolution = 0.45305193[Hz]
. X : pafts per Million : Proton”™ X : parts per Million : Proto i—i:::i_clipped - ;;g:ggggg%tﬁ:%
A I;r_Domain = Proton
] Irr Freq = 395.88430144 [MHz]
b Irr Offset = 5[ppm]
- Tri_Domain = Proton
1 Tri_Freq = 395.88430144 [MHz]
] Tri_Offset = 5[ppm]
g Blanking = 2[us]
] Clipped = TRUE
] Scans =8
— Total_ Scans =8
] Relaxation Delay = 5[s]
- Recvr_Gain = 56
] Temp_Get = 19.8[dC]
] X 90_width = 9.5[us]
] X Acq_Time = 2.20725248([s]
] X_Angle = 45[deg]
] X Atn = 3.4[dB]
— X Pulse = 4.75[us]
‘.,H.m.]..uy‘.‘.l..u....w.\..‘.‘.yl».u.".w.‘H\....,..H.....,.r.‘.HH,..,‘.‘.‘.,‘.‘.HH.;r;_gz:z =g§§
. rl =
8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0 Dante_Loop - 500
Dante Presat = FALSE
/\ Decimation_Rate =0
N en <t O o P - " Experiment_Path = C:\Program Files\JEOL
IO AOS [\ QX = @ Initial Wait = 1[s]
e N (20 S oo n -
NN, w aa N - Phase = {0, 90, 270, 180, 180
X : parts per Million : Proton , Presat_Time = 5[s]
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(thousandths)

1.0 20 30 40 50 6.0 7.0 80 9.0 100 11.0 12.0 13.0 14.0 15.0 16.0 17.0 18.0

0

—--- PROCESSING PARAMETERS ----

sexp( 2.0[Hz], 0.0[s] )

trapezoid( O[%], O[%], 80[%], 100([%] )

zerofill( 1)

£ft( 1, TRUE, TRUE )

machinephase
Ppm

Derived from: REO-088-pure-13C-2 Carbon-1-1.j
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X : parts per Million : Carbon13

Filename

Author
Experiment
Sample Id
Solvent
Actual_Start Time
Revision_Time

Comment
Data_Format
Dim_Size

X Domain
Dim Title
Dim Units
Dimensions
Spectrometer

Field Strength
X Acq _Duration
X Domain

X Freq

X Offset

X Points

X Prescans

X Resolution
X Sweep

X Sweep Clipped
Irr Domain

Irr Freq

Irr Offset
Blanking
Clipped

Scans

Total_ Scans

Relaxation_Delay
Recvr_Gain
Temp_Get

X 90 Width
XZACE_Time

X Angle

X Atn

X Pulse

Irr Atn Dec

Irr Atn Dec Calc

Irr Atn Dec Default Calc

Irr Atn Noe

Irr Dec Bandwidth Hz
Irr_Dec_ Bandwidth_ Ppm

Irr Dec Freq

Irr Dec Merit Factor

Irr Decoupling

Irr Noe

Irr Noise

Irr Offset Default

o

o

1 T

I

L T 1 1 T

REO-088-pure-13C-2
element
carbon_auto. jxp
REO-088-pure-13C-2
METHYLENE-CHLORIDE
14-SEP-2022 14:08:
16-SEP-2022 19:59:

single pulse decou
1D COMPLEX

26214

Carbonl3

Carbonl3

[ppm]

X

DELTA2 NMR

9.2982153[T]
1.048576([s]
Carbonl3
99.54517646 [MHz]
100 [ppm] ~

32768

(400[

4
0.95367432[Hz]
31.25[kHz]
25[kHz]

Proton
395.88430144 [MHz]
5 [ppm]

5[us]

FALSE

100

100

2[s]

50

20.1[dcC]
9.65[us]
1.048576([s]
30[degl]

8[dB]
3.21666667[us]
25.059[dB]
25.059[dB]
25.059[dB]
25.059[dB]
4.7826087 [kHz]
12.08082432[ppm]
395.88430144 [MHz]
2.2

TRUE

TRUE

WALTZ

5[ppm]

S41




I B R

3.0
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—---- PROCESSING PARAMETERS ----
dc_balance( 0, FALSE )

sexp( 2.0[Hz], 0.0[s] )

trapezoid( 0[%], O[%], 80[%], 100([%] )

zerofill( 1 )

£ft( 1, TRUE, TRUE )

machinephase

ppm

Derived from: REO-088-pure-internal-31P_Carbo

abundance

LI R B R T

—
300.0 200.0

X : parts per Million : Phosphorus31

Filename

Author
Experiment
Sample Id
Solvent
Actual_Start Time
Revision Time

Comment
Data_Format
Dim Size

X Domain
Dim Title
Dim Units
Dimensions
Site
Spectrometer

Field Strength
X Acq Duration
X Domain

X Freq

X Offset

X Points

X Prescans

X Resolution
X _Sweep

X Sweep_Clipped
Irr_Domain

Irr Freq

Irr Offset
Clipped

Scans

Total_ Scans

Relaxation_Delay
Recvr_Gain
Temp_Get

X _90_width

X Acq Time

X Angle

X Atn

X Pulse

Irr_ Atn Dec
Irr_Atn Noe

Irr Noise

Irr Pwidth
Decoupling
Initial Wait
Noe

Noe Time
Repetition_Time

1 1 1 1

REO-088-pure-internal-31P
element

carbon. jxp
REO-088-pure-internal-31P
METHYLENE-CHLORIDE-D2
16-SEP-2022 11:12:00
16-SEP-2022 19:56:09

single pulse decoupled ga
1D COMPLEX

26214

Phosph

Phosphorus31

[ppm]

X

JNM-ECS400

DELTA2_NMR

9.37221[T] (400([MHz])
0.229376([s]

31p
161.53211155[MHz]

0 [ppm]

32768

4

4.35965402[Hz]
142.85714286 [kHz]
114.28571429 [kHz]
Proton
399.03472754 [MHz]
5.0 [ppm]

FALSE

100

100

2[s]

50

19.7[dC]
16.75[us]
0.229376([s]
30([deg]
4.7[dB]
5.58333333[us]
25.823[dB]
25.823[dB]
WALTZ
0.115([ms]
TRUE

1[s]

TRUE

2[s]
2.229376([s]
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---- PROCESSING PARAMETERS ----
dc_balance( 0, FALSE )

sexp( 0.2[Hz],
trapezoid( 0[%],
zerofill( 1 )

fft( 1, TRUE, TRUE )

machinephase
ppm

Derived from: REO-094-pure-1H-3 Proton-1-1.jd
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X : parts per Million : Proton

Filename

Author
Experiment
Sample Id
Solvent
Actual_Start Time
Revision_Time

Comment
Data_Format
Dim_ Size

X Domain
Dim Title
Dim Units
Dimensions
Site
Spectrometer

Field Strength
X _Acq_Duration
X Domain

X Freq

X Offset

X Points

X Prescans

X Resolution
X Sweep

X _Sweep_Clipped
Irr_Domain

Irr Freq

Irr Offset
Tri_ Domain
Tri_Freq
Tri_Offset
Clipped

Scans

Total_ Scans

Relaxation Delay
Recvr_Gain
Temp_Get

X 90_Width

X Acq_Time

X Angle

X_Atn

X Pulse

Irr Mode
Tri_Mode
Dante_Presat
Initial Wait
Repetition Time

LI T T (O}

LI T T T}

LI 1 1 1 (|

1 1 T (T

REO-094-pure-1H-3 Proton-

element
proton. jxp
REO-094-pure-1H-3

METHYLENE-CHLORIDE-D2
18-SEP-2022 12:40:19
20-SEP-2022 11:14:08

single pulse
1D COMPLEX
13107

Proton
Proton

[ppm]

X

JNM-ECS400
DELTA2_ NMR

9.37221[T]
2.1889024(s]

1H
399.03472754 [MHz]
5.0[ppm]

16384

1

0.45684997[Hz]
7.48502994 [kHz]
5.98802395 [kHz]
Proton
399.03472754 [MHz]
5.0 [ppm]

Proton
399.03472754 [MHz]
5.0 [ppm]

FALSE

8

8

S5[sl

42

20.4[dC]
6.6[us]
2.1889024([s]
45[deg]
1[dB]
3.3[us]

Off

Off

FALSE

1[sl
7.1889024[s]
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abundance

1.2 1.3 14 15 16 1.7 1.8 1.9 20 2.1

0 01 02 03 04 05 06 0.7 0.8 09 1.0 1.1

~-=-- PROCESSING PARAMETERS ----
dc_balance( 0, FALSE )

sexp( 2.0[Hz], 0.0[s] )
trapezoid3( 0[%], 80[%], 100([%] )

zerofill( 1 )

£ft( 1, TRUE, TRUE )

machinephase
ppm

Derived from: REO-094-pure-13C-2-1.3jdf
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X : parts per Million : 13C

Filename

Author
Experiment
Sample Id
Solvent

Actual Start Time
Revision_Time

Comment
Data_ Format
Dim Size

X Domain
Dim Title
Dim Units
Dimensions
Site
Spectrometer

Field_ Strength
X Acq Duration
X Domain

X Freq

X Offset

X Points

X Prescans

X Resolution
X Sweep

Irr Domain
Irr_Freq

Irr Offset
Clipped

Scans
Total_Scans

Relaxation Delay
Recvr_Gain

Temp Get

X _90_Width
X_Acq_Time

X Angle

X Atn

X Pulse

Irr_Atn Dec
Irr_Atn Noe

Irr Noise
Decoupling
Initial Wait
Noe

Noe_Time
Repetition_ Time

REO-094-pure-13C-2-2.jdf
element

single pulse dec

1

METHYLENE-CHLORI
18-SEP-2022 18:35:34
20-SEP-2022 11:10:37

single pulse decoupled ga
1D COMPLEX

26214

13c

13c

[ppm]

X

ECS 400
JNM-ECS400

9.20197068[T] (390([MH=z])
1.06430464([s]

13C

98.51479726 [MHz]
100 [ppm]

32768

4

0.93958061 [Hz]
30.78817734 [kHz]
1H

391.78655441 [MHz]
5[ppm]

FALSE

100

100

2[s]

60

21.1[dC]
8.7[us]
1.06430464[s]
30[degl]
4.9[dB]
2.9[us]
22.45[dB]
22.45[dB]
WALTZ

TRUE

1[s]

TRUE

2[s]
3.06430464([s]
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abundance
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6.0

4.0
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2.0

0

—---~ PROCESSING PARAMETERS ~----
dc balance( 0, FALSE )

sexp( 2.0[Hz], 0.0[s] )

80[%], 100[%] )

trapezoid3( 0[%],

zerofill( 1 )

fft( 1, TRUE, TRUE )

machinephase
Ppm

Derived from: REO-094-pure-internal-31P-1.3jdf

300.0

X : parts per Million : 31P

T

100.0

0.000 — 27

-17.532

—
-100.0

Filename
Author
Experiment
Sample Id
Solvent

Actual_Start Time

Revision Time

Comment
Data_Format
Dim Size

X Domain
Dim Title
Dim Units
Dimensions
Site
Spectrometer

Field Strength
X Acq_Duration
X Domain

X Freq

X Offset

X Points

‘| X_Prescans

X Resolution
X Sweep

Irr Domain
Irr Freq

Irr Offset
Clipped
Scans
Total_Scans

Relaxation_Delay

Recvr_Gain
Temp_Get

X 90_wWidth

X Acqg_Time
X_Angle

X Atn

X Pulse

Irr Atn Dec
Irr:Atn_Noe
Irr Noise
Decoupling
Initial Wait
Noe

Noe Time
Repetition Time

o nwnn

LI T 1 ]

LI 1 1

il

LI T 1 {1 1 O 1 O

REO-094-pure-internal-31P
element

single pulse_dec

S#433325

METHYLENE-CHLORI
29-AUG-2022 18:43:59
20-SEP-2022 09:40:18

single pulse decoupled ga
1D COMPLEX

26214

31ip

31p

[ppm]

X

ECS 400
JNM-ECS400

9.20197068[T] (390[MHz])
0.2359296(s]

31p
158.59799923[MHz]
0 [ppm]

32768

4

4.23855252[Hz]
138.88888889 [kHz]
1H

391.78655441 [MHz]
5 [ppm]

FALSE

31

31

2[s]

50

20.9[dcC]
13.25[us]
0.2359296[s]
30[deg]
5.5[dB]
4.41666667[us]
22.05[dB]
22.05[dB]
WALTZ

TRUE

1[s]

TRUE

2[s]
2.2359296(s]
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2.0 3.0 4.0

1.0

abundance

] © —--- PROCESSING PARAMETERS ----
24 ST dc_balance( 0, FALSE )
S sexp( 0.2[Hz], 0.0[s] ) .
2 2 trapezoid( O[%], O[%], 80[%], 100([%] )
J il zerofill( 1 )
31 ‘ fft( 1, TRUE, TRUE )
machinephase
i <] ppm
4 S o
& ” /_\\ Derived from: REG-121-pure-1H Proton-1-1.3jdf
-~
(=]
1w - N
I3 2 N ] P A
o] o ’/’\\/’ [ g i Filename = REO-121-pure-1H Proton-1-
\{ fj! i > Author = element
~ — Experiment = proton.jxp
1 .°] ~ ,T/Q Sample Id = REO-121-pure-1H
R < - - Solvent = METHYLENE-CHLORIDE-D2
=] Actual Start Time = 22-SEP-2022 16:07:11
o Revision Time = 22-SEP-2022 19:04:37
od
g g g é g Comment = single pulse
E E K E i Data_Format = 1D COMPLEX
El 5 o 5 o 5 5 L
<= 4 8 1= : I i . Dim_Size = 13107
88 8.2 8.1 80 76 74 73 X Domain = Proton
I Dim Title = Proton
I | |
oo - o O e L rown—n o Dimensions =X
1 EEEE%% 288§ BES2EEES ZnoRas #8578 site = JNM-ECS400
X : pfts e Miflicn - X : parfs pé Million | X Pars pef Million™ Pr X Tphris per Milfion : P X : parts per Million : Proton Spectrometer = DELTA2 NMR
Field Strength = 9.37221[T] (400([MHz])
X Acq Duration = 2.1889024[s]
X Domain = 1H
X Freq = 399.03472754 [MHz]
X Offset = 5.0[ppm]
X _Points = 16384
X Prescans =1
B X Resolution = 0.45684997[Hz]
X Sweep = 7.48502994 [kHz]
X Sweep Clipped = 5.98802395[kHz]
Irr Domain = Proton
Irr Freq = 399.03472754 [MHz]
Irr Offset = 5.0[ppm]
Tri_ Domain = Proton
Tri_Freq = 399.03472754 [MHz]
Tri_Offset = 5.0[ppm]
Clipped = FALSE
Scans =8
Total_ Scans =8
Relaxation Delay = 5I[s]
: Recvr_Gain_ = 40
Temp_Get = 19.4[dC]
X 90 Width = 6.6[us]
] X _Acq_Time = 2.1889024(s]
X Angle = 45[deg]
k X_Atn = 1[dB]
- X Pulse = 3.3[us]
H.H.H‘H.].H.\,.......:.,.y.‘.H.w}.HH."|Hy.‘....|.........,‘.HH.K.,u.];uy.,;.u.u..;rr;_go:e =g§§
ri ioae =
8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0 Danfe Presat - FALSE
[ — Initial Wait = 1[s]
Repetition Time = 7.1889024([s]

5.320
1.537

= O N0 — = O = O \O = — >
O N—=>00> 0 WnWnwuntm
S A=onnnnanno
6 00 00 00 00 B~ B~ I~ B~ b~ b~ b~ b~
X : parts per Million : Proton
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0.8
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L
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6]

0.7

0.6

03 04 05

0.2

0.1

o b b b b v v b a o |

abundance
0

3 - - —---- PROCESSING PARAMETERS ----
<] - 24 24 dc_balance( 0, FALSE )
- S N <] <] sexp( 2.0[Hz], 0.0[s] )
24 - - trapezoid3( O0[%], 80([%], 100[%] )
B} ol . ] el zerofill( 1 )
ST - =N o] ~ fft( 1, TRUE, TRUE )
=k - ~ machinephase
- " = : ppm
e <] o] o
2] - -3 Derived from: REO-121-pure-13C-1.3jdf
By w <] 249 23
s ° % ] % 3
=1 < <
e ~3 ~]
“ < S
24 S @] @] Filename = REO-121-pure-13C-2.jdf
- e < Author = element
=5 EE - 24 24 Experiment = single pulse dec
i s <] <] Sample Id =1
< < Solvent = METHYLENE-CHLORI
3 ~ ek o] Actual_Start Time = 22-SEP-2022 22:29:49
« ] S “ “ Revision Time = 22-SEP-2022 19:07:23
o] < < <
":; gg— g g;, gg, Comment = single pulse decoupled ga
< g e < k] 2 Data_Format = 1D COMPLEX
£ £°7 £ £°7 £°7 Dim_Size = 26214
1370 ' 1320 1290 1280 1260 1250 X _Domain = 13c
Dim Title = 13C
Tl 01 i1
Dimensions =X
ae 35 8% 523 8 58 I 755 % 88 & 8 3gE ¢ s23g Site = ECS 400
g8 I3 I dem s == 228 & ®% & IS 888 & 8833 Spectrometer = JNM-ECS400
X : parts per Mi X : parts per Million : 13 X parts per Million X : parts per Million : TSC ™~ X : parts per Million : 3¢~~~ ~
Field Strength = 9.20197068[T] (390[MHz])
X Acq_Duration = 1.06430464([s]
X Domain = 13C
X Freq = 98.51479726 [MHz]
X Offset = 100 [ppm]
X Points = 32768
X Prescans =4
X Resolution = 0.93958061[Hz]
X Sweep = 30.78817734[kHz]
Irr Domain = 1H
- Irr_Freq = 391.78655441 [MHz]
Irr Offset = 5[ppm]
Clipped = FALSE
i Scans = 100
| ) Total_Scans = 100
| Relaxation_ Delay = 2[s]
| Recvr_Gain = 60
Temp_Get = 20.2[dC]
X _90_Width = 8.7[us]
; | X Acq_Time = 1.06430464([s]
‘ H X Angle = 30[deg]
f | X Atn = 4.9[dB]
3 i X Pulse = 2.9[us]
Irr_Atn Dec = 22.45[dB]
o e VAP A DA A WAMAN - 2 o = 22.45(am]
Irr Noise = WALTZ
TI‘TTTTITVT\[VI\v‘!VIY‘IlVIlIIII\1lII|IIIIlVl!I|IlIl\lv\V‘!l!!‘TTTVlYIII'II!I|IIII|Illllllll|lill\llTTI!!!l‘ll‘l}lllv\‘T\\Ill\De?o?pling‘ = TRUE
220.0 200.0 180.0 160.0 140.0 120.0 100.0 80.0 60.0 40.0 20.0 0 -20.0 ;gztlal_“‘“t z ;I[{tsjé
| Noe_Time = 2[s]
Repetition_Time = 3.06430464([s]
TO—=N = NARNOO N TN D NSO s
AT NEDODARNRX—=ANA N ORN N — F O ®©
NNNANSOTOONN Ry — M = 0w
T~ NN XWX DN <t <t n
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o et e
X : parts per Million : 13C
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abundance

—--- PROCESSING PARAMETERS ----
dc_balance( 0, FALSE )

sexp( 2.0[Hz], 0.0[s] )

trapezoid( 0[%], O[%], 80[%], 100[%] )

zerofill( 1 )

fft( 1, TRUE, TRUE )
machinephase

ppm

Derived from: REO-121-pure-internal-31P_Carbo

X : parts per Million : Phosphorus31

Filename

Author
Experiment
Sample Id
Solvent
Actual_Start_ Time
Revision_Time

monwn

Comment
Data_Format
Dim Size

X Domain
Dim Title
Dim Units
Dimensions
Site
Spectrometer

I

Field Strength
X _Acq_Duration
X Domain

X Freq

X Offset

X Points

X Prescans

X Resolution

X Sweep

X Sweep_Clipped
Irr Domain

Irr Freq

Irr Offset
Clipped

Scans
Total_Scans

Relaxation Delay
Recvr_Gain

Temp Get
X_90_Width

X Acq_Time

X Angle

X Atn

X Pulse

Irr Atn Dec

Irr Atn Noe
Irr_Noise

Irr Pwidth
Decoupling
Initial Wait
Noe

Noe_Time
Repetition Time

L O 1 T 1 1 O

REO-121-pure-internal-31P
element

carbon. jxp
REO-121-pure-internal-31P
METHYLENE-CHLORIDE-D2
22-SEP-2022 16:13:19
22-SEP-2022 19:10:26

single pulse decoupled ga
1D COMPLEX

26214

Phosph

Phosphorus31l

[ppm]

X

JNM-ECS400

DELTA2_NMR

9.37221[T] (400[MHz])
0.229376(s]

31p

161.53211155[MHz]

0 [ppm]

32768

4

4.35965402[Hz]
142.85714286 [kHz]
114.28571429[kHz]
Proton
399.03472754 [MHz]
5.0 [ppm]

FALSE

100

100

2[s]

50

19.4[dC]
16.75[us]
0.229376([s]
30[deg]
4.7[dB]
5.58333333[us]
25.823[dB]
25.823[dB]
WALTZ
0.115[ms]
TRUE"

1[s]

TRUE

2[s]
2.229376([s]
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