Electronic Supplementary Material (ESI) for Organic Chemistry Frontiers.
This journal is © the Partner Organisations 2024

A retro-Mannich mediated transformation of Morita—Baylis—Hillman ketones to

saturated imidazo[1,2-a]pyridines

Sachin Sharma, Ajit Kumar Jha and Srinivasan Easwar*

Department of Chemistry, School of Chemical Sciences and Pharmacy, Central University of

Rajasthan, NH-8, Bandarsindri, Distt. Ajmer, Rajasthan 305817, India

Ph.: +91-1463-257508; +91-1463-257504

e-mail; easwar.srinivasan(@curaj.ac.in

SUPPORTING INFORMATION

Contents
S. No. Detail Page No.
1 Contr‘ol experiments for the degradative dimerisation of )
acyclic MBH ketones
2 Synthesis of MBH ketones 2
3 Optimisqtiqn of the syqthesis of 5-alkylidene 3
octahydrimidazo[1,2-a]pyridines from MBH ketones
4 X-ray crystal structure of an analog 4
5 Monitoring the progress of reaction by LC-MS 5
6 References 18
7 'H and '*C NMR spectra of the synthesised products 19



mailto:easwar.srinivasan@curaj.ac.in

I. Control experiments for the degradative dimerisation of acyclic MBH Ketones
The control experiments carried out to study the mechanism of the degradative dimerisation of
acyclic MBH Ketones in our previous communication' are reproduced as such below (Table S1) for

reference.

Table S1. Control experiments — degradative dimerisation of acyclic MBH ketones
(Note: compound numbers are reproduced from the published article in reference")

0 . Ph
2(1.2eq.) Ph ©
Ph OMe  Dioxane (500 uL) CO,Me
rt
1a (0.5 mmol) ° 3002Me
a

H:0 Time Yield

Entry 2 ©L)  (min) (%)
1 "PrNH, (2d) - 90 -a
2 Me:N(CH::NMe: (2¢) - 120 b
3 Me>N(CH.):NH: (2f) ; 30 60
4 H:N(CH:):NH: (2g) ; 120 65
5¢ H:N(CH:):NH: (2¢) ; 0.5  56(33)
6%e 2¢ - 15 70
7de 2¢/8 - 15 53
8¢ 2¢ 10 15 74
9¢ 2¢ 25 15 84

“Complex "H NMR spectrum of an isolated product. “Complex reaction mixture. “CHCI3 was used as the solvent; the
figure in parenthesis represents the yield of methyl 3-oxo0-3-phenylpropanoate isolated from this reaction. “Reaction
was carried out under inert conditions. “Anhydrous dioxane was used. /Anhydrous 2¢ was used. £0.5 eq. of 2¢ was
used.

e The above experiments clearly revealed the requirement of both the amino groups for a
successful reaction. The importance of the 2" amino group in providing the ‘trigger’ for the
transformation is corroborated by the failed attempt in its absence, as also by the decreased
efficiency when its proximity is compromised.

e The reactions under moisture-free conditions and in the presence of added water were
indicative of the significance of water in accelerating the transformation.

e Based on the control experiments and the above aspects, a mechanistic pathway for the
reaction had been proposed in our earlier communication (also depicted in the main text of
the present manuscript).

I1. Synthesis of MBH ketones:
The MBH ketones used in this work were synthesized from the corresponding MBH adducts using
a literature protocol.?
The MBH ketone 4a utilized in this work is reported in the literature.’
The data for the MBH ketone 4s is tabulated below.



2-(cyclohexanecarbonyl)cyclohex-2-en-1-one (4s):

O O

Synthesised from 1 mmol (208 mg) of the precursor MBH adduct; yield: 202 mg (98%); pale yellow oil.
'HNMR (CDCls, 500 MHz): 6 7.42 (t, 1H, J= 4.5 Hz), 3.09-3.01 (m, 1H), 2.53-2.45 (m, 4H), 2.04 (p, 2H,
J=6.5Hz), 1.85-1.79 (m, 2H), 1.77-1.69 (m, 2H), 1.68-1.61 (m, 1H), 1.35-1.25 (m, 5H). *C{'H} NMR
(CDCls, 125 MHz): 6 205.3, 196.8, 154.5, 140.6, 48.9, 38.8, 28.5, 26.3, 26.0, 25.7, 22.3. HRMS (ESI-
TOF): m/z [M + Na]" calculated for C13H;502Na: 229.1199; found: 229.1189.

ITI. Optimisation studies on the synthesis of 5-alkylidene octahydroimidazo[1,2-a]pyridines
from MBH Ketones

The first experiment in the study was a reaction of the MBH ketone 4a with the diamine 2a to
yield the imidazopyridine Sa (Table S2, Scheme) A brief optimisation study was carried out on the
reaction, the details of which are collated in Table S2 below.

Table S2. Optimisation of the conditions for the conversion of 4a to 5a“

. solvent time additive 5a /yield
entry  2a,equiV 5o 11 [min] [equiv] (%)
1 1.2 dioxane 45 - 45
2 2.0 dioxane 10 - 51
3 5.0 dioxane 20 - 51
4 2.0 CH,CN 10 ; 65
5 2.0 CH,CN 5 In(OTf)l 20 mol% 48
6 2.0 CH,CN 5 Ca(OTf), (20 mol% 43

“All reactions were carried out on 0.5 mmol of 4a at room temperature. "Refers to isolated yield after column
chromatographic purification.

Our studies started with the reaction of MBH ketone 4a, derived from cyclohex-2-en-1-one, with
1.2 equiv of ethylenediamine (2a) using dioxane as a solvent; to our delight, the reaction produced the
product 5a, but in modest yield (Table S2, entry 1). Increasing the equiv of ethylenediamine resulted in
only marginally better yields of Sa (entries 2 & 3). The use of CH3CN as the solvent resulted in a more
efficient reaction and afforded Sa in 65% yield (entry 4). Further, the reaction was also carried out using
Lewis acid additives in an attempt to enhance the yield; however, to our disappointment, the additives had

a determinantal impact on the reaction efficiency (entries 5 & 6). Eventually, we switched to a one-pot



protocol that involved a direct conversion of MBH adducts to the corresponding heterocycles, the details

of which are described in the manuscript.

IV. X-ray crystal structure of 5a

The colourless crystal for single crystal X-ray analysis was grown in toluene.
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Crystal data and structure refinement for 5a

Identification code (CCDC Number)

Empirical formula
Formula weight
Temperature
Wavelength

Crystal system
Space group

Unit cell dimensions
a=7.7284(5) A
b=17.7936(5) A
c=11.5229(8) A

Volume

Z
Density (calculated)

Absorption coefficient

F(000)

Crystal size

Theta range for data collection
Index ranges

Reflections collected

Independent reflections

2293832

Cis HisN2 O
242.31
297(2) K
0.71073 A
Triclinic

P-1

o= 77.928(2)°.
B=71.564(2)°.
y=85.819(2)°.
643.85(7) A3
2

1.250 Mg/m3

0.079 mm-!
260

0.150 x 0.150 x 0.100 mm3

2.778 to 24.999°.

-9<=h<=9, -9<=k<=9, -13<=I<=13
27882

2267 [R(int) = 0.0675]



Completeness to theta = 24.999° 99.7 %

Absorption correction Semi-empirical from equivalents
Max. and min. transmission 0.7456 and 0.5029

Refinement method Full-matrix least-squares on F2
Data / restraints / parameters 2267/72 /197

Goodness-of-fit on F2 1.057

Final R indices [[>2sigma(])] R1=0.0563, wR2 =0.1465

R indices (all data) R1=0.0730, wR2 =0.1676
Extinction coefficient n/a

Largest diff. peak and hole 0.199 and -0.223 e.A-3

V. Monitoring the progress of reaction by LC-MS

A reaction of MBH ketone 4s, derived from cyclohexane carbaldehyde, was set up with the
diamine 2b to yield the imidazopyridine 7s under the conditions given in the Scheme below. The reaction
was monitored at regular intervals by LC-HRMS (Conditions: Eclipse C8 column [0.1% formic acid in
water/ Acetonitrile = 1:1; flow rate of 0.1 mL/min]), in an attempt to observe the intermediates I and II
corresponding to the proposed mechanistic pathway (structures given in the Table below), and the eventual

conversion to the saturated imidazopyridine.

O O
H
CH3CN (200 pL
O)% Ny IR,
2h,rt
4s 2b
0.125 mmol 2.0 equiv
Compounds Retention time (approx.) m/z
on LC analysis (min)
O O
5.4 206.1307
4s
O O
O)ﬁ - 280.2151
HN H
[ “Me




- 280.2151

1.7 262.2045

At the outset, the LC retention times of the starting MBH ketone 4s (~5.4 min) and the heterocyclic
product 7s (~1.7 min) were clearly determined with the help of mass spectral correlation.

The MBH ketone reacted quite rapidly upon the interaction with diamine 2b; just 1 min after the
addition of 2b, nearly 50% conversion to the product 7s could be observed using the LC-MS.

Two minor peaks were also observed with retention times of ~3.3 min and ~4.5 min. Neither of
these peaks exhibited a mass signal corresponding the expected m/z of 280 of the intermediates I
and II.

Interestingly, the above two peaks were observed with nearly similar intensity (5-7%) almost
throughout the duration of the reaction, and started disappearing towards the end of the reaction.
Although a mass signal of m/z 263 — corresponding to the m/z of the final product itself, could be
observed for both these peaks, they could not be assigned to either of the intermediates I or 11
unambiguously.

Lastly, over time, the intensity of the peak at ~5.4 min corresponding to MBH Ketone 4s gradually
fades away, whereas the intensity of the peak at ~1.7 min corresponding to that of the product 7s
shows a ~92% conversion after 2 h of the reaction.

The entire study including the chromatograms along with the corresponding mass spectral analysis
are reproduced below for reference. For convenience, the mass scans for the minor peaks at ~3.3
min and ~4.5 min are provided only for the “After 1 min” chromatogram.



Chromatograms and Mass Spectral analysis

Chromatograms and MS analysis of samples of the substrate and the product:

MBH Ketone 4s
Sample Chromatograms
«10° |+ TIC Scan Reactant-A"4 Smooth (2) J
1 * 5444 1
2.5
1.5
1
0.5
/\ N
T T T T T 1 U T T T U T T 1 U T U T T
05 1 1.5 2 25 3 3.5 4 45 5 5.5 6 6.5 7 7.5 8 8.5 E 95

Counts vs. Acquisition Time (min)

Chromatogram Peaks
Peak Start RT End Height Area Area Sum % SNR
1 4.877 5.444 6.731 269782961 10649910620 100,00

Sample Spectra

+ Scan (rt: 4.877-5.123 min) Peak 1 from + TIC Scan Smo (2)

+ Scan (rt: 4.877-5.123 min, 30 scans) Reactant-A".d
x105_ [M + Na]*
2.5+ MBH Ketone 4s

d
1.5- 169.1266

- 3523378
0.57 261.1450 3113114 338,3401 413.2655435.2485 483.2329

60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500

Counts vs. Mass-to-Charge (m/z)




Saturated Imidazopvridine 7s

Sample Chromatograms

<105 |+ TIC Scan Product.d smooth J
1
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Counts vs. Acquisition Time (min)

Chromatogram Peaks
Peak Start RT End Height Area Area Sum % SNR
1 1.355 1.660 2.396 139235841 3618442909 10000
Sample Spectra
+ Scan (rt: 1,474-1,499 min) Peak 1 from + TIC Scan Smo
+ Scan (rt: 1.474-1.499 min, 4 scans) Product.d
x10% ( ) [M + HJ*
7 Saturated Imidazopyridine 7s
- 140.0700 279.2055
r
171,1122 352.3379
17 185.1641 .
81.9369 1205007 e 229.16%0 2931848 - 377.2002  413.2658 455,3610
o ‘ L .

60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500
Counts vs. Mass-to-Charge (m/z)




Chromatograms and MS analysis of samples of the reaction mixture:

(i) After 1 min

Sample Chromatograms

x108 [ TIC Scan Reaction 1 min.d

+ 5514
*4.473
LN
o
I I I 1 U I I | 1 I 1 1 I I 1 1 1
45 5 s5 6 65 7 75 8 85 9 95 10 105 11 115 12 125
Counts vs. Acquisition Time (min)
Chromatogram Peaks
Peak Start RT End Height Area Area Sum % SNR
1 1.333 1.680 2839 188777512 7639900425 49.56
2 2.916 3288 4075 17227543 534176510 3.47
3 4211 4473 4.820 11965485 172889845 1.12
4 5.001 5514 6801 219292950 7068493828 45.85
+ Scan (rt: 1,214-2,839 min)
x108_|* Scan (rt: 1.214-2.839 min, 193 scans) Reaction 1 mind
263.2171
2.5
2—1
1.5
-
05 2771906 4373155
o 1301337 153.1384 206.1536 247.1300 2952012 336.2640 373.2843 423.2097 | 4533103

100 120 140 160 180 200 220 240 260

420 440 460

300

280 320 340 360 380 400

Counts vs. Mass-to-Charge (m/z)




+ Scan (rt: 2.899-4.118 min)

x10° |* Scan (rt: 2.899-4.118 min, 145 scans) Reaction 1 mind
4373155
8—
67 247.1300
41
263.2113 48s.Joo1
2 207.1377 229.1196 "
i BLII70 1110801 1370071 1e7.a288 | ol ) L 1 313,060 352337 3052573 423.2097|f 4533102
1 I I | 1 | 1 | 1 I || 1 | | 1 1 I 1 I 1 1 1 1 ||
60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500
Counts vs, Mass-to-Charge (m/z)
+ Scan (rt: 4,143-4,964 min)
x10° |+ Scan (rt: 4.143-4.964 min, 98 scans) Reaction 1 min.d
N 207.1375229.1194
3—
2.57
21 189.1271
=] 247.1300
1 81.9370 161.1322 1 63113 i 4373153 485.2998
0.5 122,9637 v 302.3047 338.3410 499.3153
0—

60 80 100 120 140 160 180

200 220 240 260 280 300 320

Counts vs. Mass-to-Charge (m/z)

340 360 380 400

420 440 460 480 500

+ Scan (rt: 4.964-6.852 min)

x105_|* Scan (rt: 4.964-6.852 min, 224 scans) Reaction 1 minJd

189.1277 229.1199

3

2.5
> 207.1379

1.5
-
0.57 81.9370 125.0594

171.1165
T |

|| 245-1143 291.0898

763

352.3386

435.2498
497.2200

0—
T T T T T T T T T T T T T T T
60 80 100 120 140 160 180 200 220 240 260 280 300 320

Counts vs. Mass-to-Charge (m/z)

I |
340 360

380

T
400

T T T T T
420 440 460 480 500
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(ii) After 5 min
Sample Chromatograms

«108 | TIC Scan Reaction 5 mind Smooth (3)

* 5481

I 1 | ] I | 1 | 1 I U | 1 | 1 | I | 1 1 | |
05 1 1.5 2 2.5 3 3.5 4 4.5 5 5.5 6 6.5 7 7.5 8 8.5 9 95 10 105 11 11.5
Counts vs. Acquisition Time (min)
Chromatogram Peaks
Peak Start RT End Height Area Area Sum % SNR
1 1316 1.655 2.789 234676644  B902971223 63.42
2 2.840 3.229 4.059 25454591 908858886 6.47
3 4.152 4,448 4.745 8676838 123864963 0.8
4 5.092 5.481 6.505 146109357 4101592886 2922
+ Scan (rt: 1,232-2,772 min)
x10% |* Scan (rt: 1.232-2.772 min, 183 scans) Reaction 5 min.d
N 2632167
3
2—
1-
. 83,0851 1374071 1681379 2061535 247.1299 295.2011  327.2173 3512748373284 4373153 4603051

60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500

Counts vs. Mass-to-Charge (m/z)




+ Scan (rt: 5,024-6,632 min)

<106 [ Scan (1t 5.024-6.632 min, 191 scans) Reaction 5 min.d
. 229.1197
180.1273
~
1.57 207.1377
-
0.5 435.2496
N 81,9370 125,054 1711164 , N 2910807 22171 3533385 L 497.2199
I 1 1 1 1 I 1 1 1

T T T T T T T T T T
60 80 100 120 140 160 180 200 220 240 260 280 300 320 340

Counts vs, Mass-to-Charge (m/z)

| T
360 380

I 1 |
400 420 440 460 480 500

(iii) After 10 min

Sample Chromatograms

«10° |+ TIC Scan Reaction 10 mind Smooth (6)

* 5,400

\

T T T
5 5.5 6 6.5 7 7.5

8 8.5
Counts vs. Acquisition Time (min)
Chromatogram Peaks
Peak Start RT End Height Area Area Sum %
1 1.221 1.656 2.720 215742118 8942086047 7784
2 2.787 2.957 3.913 7600439 369580376 322
3 4.040 4.350 4.887 14336408 307063854 2567
4 4.997 5.400 6.190 61183830 1869229853 16.27

I
9 9.5 10 10.5 11 11.5

12



+ Scan (rt: 1,094-2,770 min)

x108 |* Scan (rt: 1.094-2.770 min, 199 scans) Reaction 10 min.d
_ 263.2165
3—
o
" 2074375 3512747
- 83,0851 137.1070 . r 247.1298 295.2009  327.2171 373.2840 4373151 469,3049

60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 380 380 400 420 440 460 480 500

Counts vs. Mass-to-Charge (m/z)

+ Scan (rt: 4.971-6.393 min)

«106 |+ Scan (rt: 4.971-6.393 min, 169 scans) Reaction 10 min.d
- 229,1195
1.57
1,25 189.1270
-
0,75 207.1375
0.57 245.1142

0.257 81,9369 125.0594 171.1164 i ) | 2632111 201,089 329.1760 352.3384 375 2905 483.3204

I I 1 I ] L] I 1 | 1 L] I I I 1 1 I ] 1 I
60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500

Counts vs, Mass-to-Charge (m/z)




(iv) After 20 min
Sample Chromatograms

%108 |+ TIC Scan Reaction 20 mind Smooth

T T T T T T T T T T T T T T T T T T T T T T
0.5 1 1.5 2 2.5 3 35 4 45 5 55 6 65 7 75 8 8.5 9 95 10 105 11
Counts vs. Acquisition Time (min)
Chromatogram Peaks
Peak Start RT End Height Area Area Sum % SNR

1 1.254 1.697 2777 243018211 10534631027 B6.12

2 2777 2.938 3.725 6588104 178379431 1.46

3 4.055 4.360 4.936 17845788 445245896 3564

4 5.130 5434 6.155 34895526 1074845742 8.79

+ Scan (rt: 1,025-2,786 min)

x10% |* Scan (rt: 1.025-2.786 min, 209 scans) Reaction 20 min.d
- 263.2164
3—1
2—
1-
277.1903
1681378 206.1534 249.1955 3222171 1 373,280
o—

60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460

Counts vs. Mass-to-Charge (m/z)




+ Scan (rt: 5.071-6.163 min)

«10° |+ Scan (rt: 5.071-6.163 min, 130 scans) Reaction 20 min.d
7] 2291194
1.25-
-
189,1270
0.75
0.5+ 207.1374 245,1142
ad 81.9370 121.0644 171164 |l 2632111 3011790  329.1760 352-3384 3857914 435‘5494 467.3255  497.2196
I | 1 I ] ) 1 1 I 1 1 I ] | 1 1 I ] | I ) | 1 |
60 8 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500
Counts vs, Mass-to-Charge (m/z)
(v) After 1 h
Sample Chromatograms
«10° |+ TIC Scan Reaction 60min.d Smooth
( * 1,669 1
* 5419
| 1 I 1 I ] 1 1 1 | 1 I 1 1 1 I 1 | 1 1 | 1 I
05 1 15 2 25 3 3.5 4 4.5 5 5.5 6 6.5 7 7.5 8 8.5 9 95 10 105 11 115
Counts vs. Acquisition Time (min)
Chromatogram Peaks
Peak Start RT End Height Area Area Sum % SNR
1 1.238 1.669 2.753 246645655 10490002042 91.71
2 2.795 2.937 3.633 6585160 244347876 2.4
3 4.150 4.404 4.869 6209703 136362790 1.19
4 5.047 5.419 6.164 18471362 567930419 497
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+ Scan (rt: 1,162-2,787 min)

x10% |* Scan (rt: 1.162-2.787 min, 193 scans) Reaction 60min.d
. 263.2165

37

277.1903 351.2747

137.1070 168.1378 206.1534 249.1955 393.2386 4373150 469.3048

£3.0851

o—
60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500
Counts vs. Mass-to-Charge (m/z)
+ Scan (rt: 4.996-6.223 min)
x10° |+ Scan (rt: 4.996-6.223 min, 146 scans) Reaction 60min.d

- 229,1193
6—

pu 189.1269

207.1374 245.1142 4873084
2—
3523384
BLOS0 121068 1510062 | - 2632111 201.0895 ) aass 95398 Lmaoe

I I 1 I ] I I 1 | 1 ] | ] | 1 1 | 1 I | I | 1 |
60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500

Counts vs, Mass-to-Charge (m/z)




(vi) After 2 h

Sample Chromatograms

x105_|* TIC Scan Reaction 120 min.d Smooth (5)
1 *1

1 1 I U I 1 I 1 I U I
4 4.5 5 5.5 6 6.5 7 7.5 8 8.5 9 9.5 10 10.5 1 11.5

Counts vs, Acquisition Time (min)

Chromatogram Peaks
Peak Start RT End Height Area Area Sum % SNR
1 1.059 1.698 2.786 222640041 10613015719 91.95
2 2.828 2.828 3.378 0 191512085 1566
3 4.910 5.418 5.943 24965537 738153308 6.39
+ Scan (rt: 1,118-2,786 min)
x10% |* Scan (rt: 1.118-2.786 min, 198 scans) Reaction 120 min.d
- 263.2164

3—

2—

1

N 83.0851 137.0070 1684378 2061534 249,1955 || 2771903 e 303.2386 4373150  469.3048

60 80 100 120 140 160 180

200 220 240 280 280 300 320 340 380 380 400 420 440 460 480 500

Counts vs. Mass-to-Charge (m/z)
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+ Scan (rt: 4.902-6.426 min)

«10% |* Scan (rt: 4.902-6.426 min, 181 scans) Reaction 120 mind

7 229.1194

.

0.6

0 189,1260

] 207.1374

04 245.1141 467.3254

. as5.

0: 81.9370 praoo e |l f | 2632111 2010805 3523383 4112516 | 55?618L481.§‘046
I I 1 I I ) I 1 I ] ] I ] I 1 1 I ) I I ) I 1 I

60 8 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500

Counts vs, Mass-to-Charge (m/z)
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1H and 13C NMR spectra of the synthesised products

ES-SS-324R re, 1H,CDC13,11-07-2022

O HOOLTMOMPTAOANNAFONTONOOANDTNT0MMNMOVOTONOONNOANTNHMNMOVWOVOIFOVWOMWOTMOWMI™AN O
NMINILTONNAHOONOTTOVOTOFTOVONAAOINFOONIIIITONANADTNLTNAONANTOVDOOOVOOILNONAOTT NN A
VOO LTNNNONANOOCOO NN IIIIILITONNNAAAOCOO0OO0OMNMMMNMNOOOO0OOOMVOVOUMMMNMMN
NSNS0 ANNNNNNNNNNA A A A A A

B oo I D

BRUKER
(>

Current Data Parameters

NAME 1. Ss-324R
EXPNO 8
PROCNO 1
Date_ 20220711
Time 18.40 h
/ INSTRUM spect
PROBHD  2115265_0004 (

N N H :'gLPRQG 2930

O F2 - Acquisition Parameters

DS 2

SWH 10000.000 Hz
FIDRES 0.305176 Hz
AQ 3.2767999 sec
RG 203

DW 50.000 usac
DE 6.50 usec
TE 0K

D1 1.00000000 sec
TDO 1

SFO1 500.3030896 MHz
NUCL 1H

P1 15.10 usec
PLWL 15.13599968 W

F2 - Processing parameters
65536

SF 500.3000101 MHz
WDW EM
ssB o

B 0.30 Hz
GB 0

PC 1.00

< [l L g B Iy | | 0] 0
(4] — O] (=] [=] f=l ) {=] (=] | | O] ™M i
[42] | = N| | N | | =]
T
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ES-SS-324R re, 13C,CDC13, 11-07-2022

o (2] (] < 0 <
r~ n [ ~ =Y N N« r~ [ ] O O ()}
o — ~ O QO ~ N Yo — < 10 i
. . . vov o NoOoI~™ o0 < N~ )]
~ — N o W~ . e e e . . P .
© o < M ANN o ~~ o< ~ < © I~ 0
— — — LR (<)) ~r~~ - =+ < N N -
Current Data Parameters
NAME 1. ss-324R
EXPNO 9
PROCNO 1
F2 - Acquisition Parametars
Date_ 20220711
19.19 b
INSTROM spect
O PROBHD  Z115265_0004 (
PULPROG 29pg30
™ 65536
SOLVENT cpe1s
/ NS 691

4
29761.904 Hz

SWE
FIDRES 0.908261 Hz
5a aQ 1.1010048 sec
812

pa
Z
T

RG
oW 16.800 usec
DE 6.50 usec
TE 0K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1

sFol 125.8131151 MHz
Nucl 13c

P1 9.70 usec
PLWL 73.00000000 W
sFo2 500.3020012 MHz
Nuc2 10
CRDPRG[2 waltzlé
PCPD2 80.00 usec
PLW2 15.13599968 W
PLW12 0.53924000 W
PLW13 0.27124000 W

F2 - Processing parameters
32768

SF 125.8005351 MHz
WDW M
ssB 0

LB 1.00 Hz
GB 0

pC 1.40

T T T T T T T T T T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 20 80 70 60 50 40 30 20 10 ppm



ES-Ss-282,1H,CDC13,22-06-2022

7.869
7.858
7.853
7.841

BRUKER
[ )

Current Data Parameters
NAE 2

ss-282
ExeNO 3
BROCNO 1
F2 - Acquisition Paramsters
Date_ 20220622

Time
INSTRUM apect
PROBHD  2115265_0004 (
PULPROG 2930
™ 65536
SoLVENT cpc13
ne 15

2
10000.000 Hz

sHE
FIDRES 0.305175 Hz
a0 3.2767989 sec
RS 181

D% 50.000 usec
DE 6.50 usec
™ K
o1 1.00000000 sec.
™0 1
sFo1 500.3030895 Mz
fn 1n

1 15.10 usec
pLWL 15.13599968 W

F2 - Processing parameters
st 65535

e 500.3000093 Mz
oW EM
sse o
= 0.30 Hz
=3 o
e 1.00
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ES-8s-282,13C,CDC13, 22-06-2022

186.307

_—165.114

—163.131
T~161.330

138.854
138.838

<
<

129.356
129.287

114.889
114.718

<

—90.513

S

77.272
77.017

76.764
74.212

—47.322
——44.388

_—28.217

~27.750

—18.881

<)
BRUKER
(L)

Current Data Parameters
N 2. ss-282
ExPNO .
BROCHNO 1

F2 - Requisition Parameters
Date_ 20220622
ime 14.54 b

.
INSTRUM spact
PROBED  7115265_0004_(

PUL 29pg30

™ 85536
soLvent cpels

NS 818

ps 1

swE 29761.904 Hz
FIDRES 0.508261 Hz
a 1.1010048 sec
RG 1030

DR 16,800 usec
DE 5.50 ussc
= o

b1 2.00000000 sec
b1 /03000000 =ac
00 1

sFo1 125.8151151 MEz
N1

P .70 usec
PLHL 73.00000000 ¥
sFoz 500,3020012 Mz
Nz 15
CceDPRG[2 waltzl6
BceD2 0 usec
PLH2 15.13599968
PLHL2 0.53524000 &
PLHL3 0.27124000 &

F2 - Procsssing pazamsters
st 7

3 125.8005351 Muz
o EM
ssB 0

8 1.00 Hz
Y o

B 1.40

190

170

160

140

130

120

110

90

T
80

T
70

50

30

20

10 ppm
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ES-8S-282_19F_CDC13_26-12-2023

-110.862

C><)

(>

Gurzent Data Parameters
m 15f spectra
ExeNo 1
eRoc0 1

2 - Acquisition Parameters
202312

Time FrRTEN
NSTROM ot
PROBD  EL15265_0008 (

= sofhigan.2

™ 131072
sorvENT

ns 16

s a

= 113636.367 uz
rIoRES 1.733953 Ra
ag 0.5767168 asc
e 721

oo 4.400 usec
oE .50

= o

b1 1.00000000 sec
11 0.03000000 sac
b1z 0.00002000 sac
50 1
sro1 470. 6562195 iz
wocL

21 15.00 usec
pLL 27.00000000 &
sroz 500.2520010 amz
cepeRG[2 waltzis

# 0,00 usee
PLiz 15.13599568 W
Lz 053524000
£2 - Processing paramsters
sz 65536

sr 470.7052300 iz
oW =

58 o

= 0.30 5z
o8 o

e 1.00

T
0 -20

T
-40

T
-60

T
-80

T
-100

T
-120

T
-140

T
-160

T
-180

T
-200 Ppm
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06-06-2022

ES-Ss-277,1H,CDC13,

L6E"E
veEv'€
6ev €
6vv €
14128
697 °¢
€97 ¢
vLv'e

ozs'e

s
1

3. 85-277 R

Current Data Paremeters

BRUKER
e

ExeNO
BROCNO

2

10000.000 Hz
1

20220605
2115265_0004_(
2930
65536
cpc13
15
1.00000000 sec.
500.3030895 Mz
1n
15.10 usec
15.13599968 W

F2 - Acquisition Parameters

Date_
Time
INSTRUM
PROBHD
PULPROG
™
SoLVENT
FIDRES
a0

RS

D%

DE

™

o1

™0
sFo1
fn

1

ne
s
e

NH

Cl

65535
500.3000094 Mz

F2 - Processing parameters

o

st

EM
o
0.30 Hz
o

1.00

oW
sse
=
=3
e

LT

ial

|

I1°

inl

|

ial

OT"

|

I1°

-

|

00
N
inl

7

|

3.0

82°¢

|

)

a1°'¢e
60°T
0T'T

:

:

<
(=]
inl

|

-

00"

|
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ES-88-277,13C,CDC13,06-06-2022

186.237
161.600

—141.017

—136.180

—90.531
77.284
77.030
76.776
74.215

_~128.602
~128.189
—47.343
—44.325

<

28.138
27.824
—18.838

N

<)
BRUKER
()

cuzzent Data Parameters
ey 3. s5-277

Exeno s
BROCHO by

F2 - Acquisition Paramsters
Date_ 202206

NSTROM spect.
PROBD  £115265_0004 (
BULPROG 2qpe30

™ 5536

sorveNT ee1s
s 272

s a

s 29761904 Hz
rIoRES 0.506261 Hz
ag 1.1010048 sec
56 1030

oW 16.600 usec
o5 .50 usec
= ok

o1 2.00000000 sec
11 /03000000 sec
00 1
sro1 125.5131151 M
woeL 13¢

21 5.70 usec
BrL 73.00000000 W
sroz 500.3020012 Mz
wucz 1
cepeRa[2 waltsi6
ey 80,00 usec
Lz 15.13593566 @
Lz 0.53524000 &
i 0.27124000 &

£2 - Processing paramsters
sz 32768

st 125.9005351 1z
o £

ss5 o

= 1.00 Bz
o o

P 1.0

T I I I I I I T T T T I I I I I I T T
190 180 170 160 150 140 130 120 110 100 920 80 70 60 50 40 30 20 10 ppm



ES-Ss-290, 1H,CDC13,13-06-2022

2

10000.000 Bz
1

20220613
2345 1
opect

2115265_0004_(
2930
65536
cpc13

16
1.00000000 sec.
500.3030895 MHz
1
15.10 usec
15.13599968
65536
500.3000092 MHz
EM
o
0.30 Bz
o
1.00

H
H
P
3
i
H
]

F2 - Processing parameters

Current Data Paramsters

PROBHD
PULPROG
soLvenT
FIDRES

Date_
Time
nsTRUM
st

o

oW

sse

=

ce

P

|

ial

4

|

1.5

og”

(=]

|

LT

inl

|

|

ov'T
€V T

|

2.5

|

:

|IJ 00

89¢€°¢€
LLE'E
98¢e°¢
(4428

99%°¢
Ly €
i8v°€
98¥%°€
92s°¢
9€g°¢
v9s-°¢
VLS €
690° ¥
9L0" ¥
060° %
L60" ¥
909°9
692 L
00S°L
LIS L
80L"L
QZL L

—T 5
=12
—_r
=012
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ES-S5-290,13C,CDC13,13-06-2022

186.353
161.653
76.762
74.251

—141.474
—131.162

——128.847

—124.666

—90.496
77.269
77.015

S

—47.362
——44.353

<

28.154
27.834
—18.835

C><)
BRUKER
(>

Cuszent Data Parameters
N Iy

250
ExeNo

ERocH0 bt

£2 - Acquisition Parameters
Date_ 202201

INSTRUM spect

PROBD  E115265_0008 (

suze: 29930

™ 65526

soLvENT epe1a

§s

s 4

s 29761.508 B

rioss 0508261 Hz

A 1.1010048 ssc

=a 03¢

Dy 16,800 ussc

bE 6.50 use:

= o

b1 2.00000000 sac

pi1 003000000 sac

00

sro1 125.8131151 Mz
1 13

21 5.70 usec

pLaL 73.00000000 &

sroz 500,3020012 Mmz

wocz 1

copERGI2 waltsi

Bcen2 00 usce

pLiz 15.13559566 W

PLiz 0.53920000 W

PLls 0127124000 W

£2 - Processing paramsters

sz 32768

sr 125.5008351 1z

wou =

o8 o

= 1,00 52

o5 0

ec 1.0

T T T T T T T T T T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 920 80 70 60 50 40 30 20 10 ppm



ES-SS-289 r,1H,CDC13,
W=HOOMOWWO - OO O
NYOWOOWS™LWLW
WONO®®OIN OO OO
I B a I R CEE B Y

6-06
[l
~ <
N 0
[y

MeO

1.23

1.25 =

2.24

BRUKER
[ W)

Current Data Parameters
NAME 5. S5-289
EXENO

PROCNO 1

F2 - Acquisition Parameters
2:

Date_ 20220607
Time

INSTRUM spect
PROBHD  7115265_0004 (
PULPROG

™ 65536
SOLVENT cpe13

NS 16

DS 2

swE 10000.000 Hz
FIDRES 0.305176 Hz
20 3.2767999 sec
RG 181

DH 50.000 usec
DE 6.50 usec
TE 0K

D1 1.00000000 sec
DO 1
SFO1 500.3030896 MHz
NuC1 1

P1 15.10 usec
PLWL 15.13599968 W

F2 - Processing parameters
ST 65536

SF 500.3000094 MHz
WDW EM
ssB 0

LB 0.30 Hz
GB o

pc 1.00

w
(6]

28



ES-SS5-289,13C,CDC13,06-06-2022

N O n n i N
- [og BV A0 N o () NN 0 O [e o] -~ N O (0o
[+)) < O N o N N ~ AN YL L < O 0 W r~
. D . . . O NOI~O (4] N ™M N © [«)Y
© —~ o n o ™0 s . e . . . .. .. .
[e0] O Y o N — o ~r~ o= n ~ < o r~ [e0]
i I - — [+)) ~r~r~-r- n < < N N i
giay
e 2
oo e
o B
mee  GHEOn
MeO = 16,5 e
» o
B e
e 2,
B vt
o .
s - erecessing prsmssens
=, =
o ron e
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190 180 170 160 150 140 130 120 110 100 20 80 70 60 50 40 30 20 10 ppm



ES-SS-276R, 1H, CDC13, 09-07-2022

__~17.769
~7.753

W T e

BRUKER
(>0

Current Data Paramsters
NAE 6. 85-276 R
ExENO 16
PROCNO

F2 - Acquisition Parameters

Date_ 20220705
Time

nsTRUM opect
PROBHD  Z115265_0004 (
PULPROG 2930
™ 65536
soLvenT cpc13
NS 16
ps 2

e 10000.000 Bz

WH
FIDRES 0.305176 Hz

a0 3.2767998 sec
RG 256

bW 50.000 usec
DE 6.50 usec
™ K
D1 1.00000000 sec.

0

sFo1 500.3030895 MHz
N1 1

P1 15.10 usec
PLEL 15.13599968
F2 - Processing parameters
st 65536

s 500.3000104 MHz
oW EM

sse o

= 0.30 Bz
ce o

P 1.00

™ ™ o s ||l |6y «© | |oo|rs o
— - o o |H|H] |O L | N[ ™
N N inl inl iHIANl N < i —
L T L L B B B B B B . B B B B B DL S B
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ES-SS-276R, 13C,CDC13,

187.703

09-07-2022

160.859

_~140.409
~139.961

—128.701

T~127.237

—90.884

77.267
77.013
76.758
74.130

—47.276
——44.420

_~28.303
™~27.692

—21.367
—18.959

C><)
BRUKER
(>

Curzent Data Parameters
o 6. 55-276 R
ExeNo by

F2 - Acquisition Paramsters
Date_ 202207,

0.17 b

INSTRUM spect

PROBD  E115265_0008 (

suze: 29930

™ 65526

soLvENT epe1a

§s 1500

s 4

s 29761.508 B

rioss 0508261 Hz

A 1.1010048 ssc

=a 03¢

Dy 16,800 ussc

bE 6.50 use:

= o

b1 2.00000000 sac

pi1 003000000 sac

00

sro1 125.8131151 Mz
1 13

21 5.70 usec

pLaL 73.00000000 &

sroz 500,3020012 Mmz

1

copERGI2 waltsi

Bcen2 00 usce

pLiz 15.13559566 W

PLiz 0.53920000 W

PLls 0127124000 W

£2 - Processing paramsters

sz 32768

sr 125.5008351 1z

wou =

o8 o

= 1,00 52

o5 0

ec 1.0

T
190

T
180

T
170

T T
160 150

T
140

T
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T
120

T
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T
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20 10 ppm
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06-06-2022

ES-Ss-286,1H,CDC13,

8TIE"T
Sze'T
6€€°T
1447000
T6E°T
G9¢€°T
cLE’T

26€°€
60F €
9zv ¢
€LV €E

€va’e
v§ss°¢e
[4: 1A

196°L
81Z°8
9€Z°8

2

10000.000 Bz
1

20220606
2930
65536
cpe1s
1o
1.00000000 sec.
500.3030895 MHz
1
15.10 usec
15.13599968
65536
500.3000094 Mz
EM
o
0.30 Bz
o
1.00

BRUKER
£2 - nequisition Paraneters
T

st

Eroem 7115265 0003 (
Eotoros

F2 - Brocessing pacamsters
E

=

o

=

=

H

=

NH

59

O,N

|

o
ial

S

|

90"

inl

|
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420"
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ES-SS-286,13C,CDC13,06-06-2022

184.936
—162.668
148.638
148.404
—128.007
—123.371
—90.861
77.300
77.046
76.792
74.489

<

N4

O,N

—47.520
——44.321

28.064
27.991

<

—18.706

C><)
BRUKER
(>

Cuszent Data Parameters
N 7.

ExeNo
ERocH0 1

£2 - Acquisition Parameters
Date_ 202201

03 n

INSTRUM spect

PROBD  E115265_0008 (

suze: 29930

™ 65526

soLvENT epe1a

§s 703

s .

s 29761.508 B

rioss 0508261 Hz

A 1.1010048 ssc

=a 03¢

Dy 16,800 ussc

bE 6.50 use:

= o

b1 2.00000000 sac

pi1 003000000 sac

00

sro1 125.8131151 Mz
1 13

21 5.70 usec

pLaL 73.00000000 &

sroz 500,3020012 Mmz

1

copERGI2 waltsi

Bcen2 00 usce

pLiz 15.13559566 W

PLiz 0.53920000 W

PLls 0127124000 W

£2 - Processing paramsters

sz 32768

sr 125.5008351 1z

wou =

o8 o

= 1,00 52

o5 0

ec 1.0

I I I ! I T T T T | T I I

190 180 170 160 150 140 130 120 110 100 20 80 70

20 10 ppm
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1.00 ;—

C><)
BRUKER
(>

Current Data Parameters
NAME 8. $5-280
EXENO

PROCNO 1

F2 - Acquisition Parameters
2:

Date_ 20220607
Time 20.29 h
INSTRUM spect
PROBHD  7115265_0004 (
PULPROG
™

65536
SOLVENT cpe13

NS 16

DS 2

Sl 10000.000 Hz
FIDRES 0.305176 Hz
20 3.2767999 sec
RG 287

DH 50.000 usec
DE 6.50 usec
TE 0K

D1 1.00000000 sec
DO 1
SFO1 500.3030896 MHz
NuC1 1

P1 15.10 usec
PLWL 15.13599968 W

F2 - Processing parameters
ST 65536

SF 500.3000093 MHz
WDW EM
ssB 0

LB 0.30 Hz
GB o

pc 1.00

1.0 0.5 ppm
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ES-SS-280,13C,CDC13,07-06-2022

185.343
162.503

—146.614
—131.991
—127.677
—118.759
—113.348
—90.701
77.268
77.014
76.760
74.364
—47.438
——44.259

<

28.022
27.992
—18.708

C><)
BRUKER
(>

Cuszent Data Parameters
N 5. 55-280
ExeNo 15

F2 - Acquisition Paramsters
202201

21.26 b
INSTRUM ope.
PROBD  E115265_0008 (
suze: 29930
™ 65526
soLvENT epe1a
§s 102e
s 4
s 29761.508 B
rioss 0508261 Hz
A 1.1010048 ssc
=a 03¢
Dy 16,800 ussc
bE 6.50 use:
= o
b1 2.00000000 sac
pi1 003000000 sac
00
sro1 125.8131151 Mz
1 13
21 5.70 usec
pLaL 73.00000000 &
sroz 500,3020012 Mmz
1
copERGI2 waltsi
Bcen2 00 usce
pLiz 15.13559566 W
PLiz 0.53920000 W
PLls 0127124000 W
£2 - Processing paramsters
sz 32768
sr 125.5008351 1z
wou =
o8 o
= 1,00 52
o5 0
ec 1.0

T T T T T T T T T T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 920 80 70 60 50 40 30 20 10 ppm



ES-SS-310R3_1H_CDC13_10-09-2023

BRUKER
[ W)

Current Data Parameters
NAME REPEATED NMR
EXENO 1
PROCNO 1

F2 - Acquisition Parameters
2

Date_ 20230910
Time 16.57 h
INSTRUM spect
PROBHD  7115265_0004 (
PULPROG

™ 65536
SOLVENT cpe13

NS 16

DS o

Sl 10000.000 Hz
FIDRES 0.305176 Hz
20 3.2767999 sec
RG 228

DH 50.000 usec
DE 6.50 usec
TE 0K

D1 1.00000000 sec
DO 1
SFO1 500.2530890 MHz
NuC1 1

P1 15.10 usec
PLWL 15.13599968 W

F2 - Processing parameters
ST 65536

SF 500.2500148 MHz
WDW EM
ssB 0

LB 0.30 Hz
GB o

pc 1.00

.1
0
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ES-SS-310R3_13C_CDC13_10-09-2023

186.074

—162.144

Z
§

145.921
132.025
131.770
131.513
131.256
127.760

125.186
125.095
125.059
125.030
125.003
123.021
120.857

-

—90.775

S

77.320
77.065
76.811
74.297

L

—47.388
——44.261

27.987
27.956

<

A

—18.748

C><)
BRUKER
(>

Cuszent Data Parameters
N e

ExeNo 2z
ERocH0 1

£2 - Acquisition Paramsters
Date_ 20230
18.53 b

INSTRUM ope.
PROBD  E115265_0008 (

suze: 29930
™ 65526
soLvENT epe1a
§s 2000
s 4

s 29761.508 B
rioss 0508261 Hz

A 1.1010048 ssc

=a 03¢

Dy 16,800 ussc

bE 6.50 use:

= o

b1 2.00000000 sac

pi1 003000000 sac

00

sro1 125.3005413 M
1 13¢

21 5.70 usec

pLaL 73.00000000 &

sroz 500,2520010 Mmz

10

copERGI2 waltsi

Bcen2 00 usce

pLiz 15.13559566 W

PLiz 0.53920000 W

PLls 0127124000 W

£2 - Processing paramsters

sz 32768

sr 1257879626 1z

wou =

o8 o

= 1,00 52

o5 0

ec 1.0

190

T
180

I
170

I
160

I
150

I
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I
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I
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I
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T
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T
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T
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T
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T
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T
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T
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T
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20 10 ppm
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ES-SS-310r_19F;CDC13;11-07-2022

-62.647

<)
BRUKER
(>

Cuzzent Data Parameters
nAME 5. 55-310R
Exero 3
ey b

F2 - Acquisition Paramsters
_ 202207

Time 314 m
InoTRM spect.
PROBED  E115265_0004 (
PULERC 29higan 2
™ 131072
sorvENT
ns a3
s 3
s 113636.367 Hs
FIoRES 1.733953 Hz
ag 0.5767168 sec
= 512
oW 4,400 usec
oE 5.50 usec
= o
b1 1.00000000 sec
p1L /03000000 sac
b1z 0100002000 sac
0 1
sroL 470.7052618 Mz
wucL 1:
PL 15,00 usec
PLiL 27.00000000 W
sroz 500.3020012 Mtz
ceDPRG[2 waltzis

9.00 usse
iz 15.13899968 W
FLiiz 0.53524000

F2 - Proccasing paramsters
sz

65536
470.7523370 Mz
=

D
558 o

15 0.30 12
o5 o

o 1.00

0 -20 -40 -60 -80 -100 -120 -140 -160 -180 -200 Ppm
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ES-SS-300R, 1H,CDC13, 15-06-2022

5.487
4.096
4.091
4.076
3.568
3.559
3.530
3.521
3.480
3.464
3.444
3.394
3.380
3.367
3.349
3.151
3.134
3.110
3.092
3.073
3.066
3.051
3.036
3.028
3.014
2.775
2.393
2.375
2.041
2.034
1.677
1.650
1.372

1.366
1.346

\ ‘N\W//w

1.00

0.99

2.27
12.40

[:H:0:

n
[}

-

:

<)
BRUKER
(>

Current Data Paramsters
NAME 10

§9-200
EXPNO

PROCNO H

F2 - Acquisition Parameters
Date_ 20220615
Time 1o-32 n
INST

spect
2115265_0004 1

PULPROG 2930
™ 65536
SOLVENT cpe13

NS

DS 2

SwWH 10000.000 Hz
FIDRES 0.305176 Hz
a0 3.2767999 sec
RG 181

DR 50.000 usec
DE 6.50 usec
TE oK

D1 1.00000000 sec
D0 1

SFOL 500.3030896 MHz
NUC1 1H

P1 15.10 usec
PLW1 15.13599968 W

F2 - Processing parameters
65536

SF 500.3000106 MHz
WDR M
ssB 0

1B 0.30 Hz
cB 0

pc 1.00
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ES-SS-300,13C,CDC13,15-06-2022

185.935
161.820
—144.542
130.039
129.352
127.368
125.305
76.771
74.269

_~134.089

—90.577
77.279
77.025

—47.410
—44.337

<

28.118
27.871
—18.815

£
~
N

C><)
BRUKER
(>

Cuszent Data Parameters
N 300
ExeNo

ERocH0 1

£2 - Acquisition Parameters
202201

19.27 b

INSTRUM ope.
PROBD  E115265_0008 (
suze: 29930
™ 65526
soLvENT epe1a
§s
s 1l
s 29761.508 B
rioss 0508261 Hz
A 1.1010048 ssc
=a 03¢
Dy 16,800 ussc
bE 6.50 use:
= o
b1 2.00000000 sac
pi1 003000000 sac
00
sro1 125.8131151 Mz

1 13
21 5.70 usec
pLaL 73.00000000 &
sroz 500,3020012 Mmz
wocz 1
copERGI2 waltsi
Bcen2 00 usce
pLiz 15.13559566 W
PLiz 0.53920000 W
PLls 0127124000 W
£2 - Processing paramsters
sz 32768
sr 125.5008351 1z
wou =
o8 o
= 1,00 52
o5 0
ec 1.0

T T T T T T T T T T T T T T T T T T T 1
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm



ES-SS-298R3_1H _CDC13_07-09-2023

BRUKER
[ W)

Current Data Parameters
NAME REPEATED nmr

EXENO
PROCNO 1
F2 - Acquisition Parameters
Date_ 20230908
INSTRUM spect
PROBHD  7115265_0004 (
PULPROG 2930
™ 65536
SOLVENT cpe13
NS 16
DS o
Sl 10000.000 Hz

20 3.2767999 sec
RG 22

DH 50.000 usec
DE 6.50 usec
TE 0K

D1 1.00000000 sec
DO 1
SFO1 500.2530890 MHz
NuC1 1

P1 15.10 usec
PLWL 15.13599968 W

F2 - Processing parameters
ST 65536

SF 500.2500091 MHz
WDW EM
ssB 0

LB 0.30 Hz
GB o

pc 1.00

o n o i <'| 0 i N | | |00 (=}
[+)} o|o o (=] (=) ol L o Ol | O]l N N
— — e | )| N — | | = —
T ] T T —

T T T T T T T IS

|
9.5 9.0 85 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 Ppm
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ES-SS-298R3_13C_CDC13_07-09-2023

«© © n [

- N o o N N N - o Vv ML «© O [+ ©
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N . . oo o NO I~ n ™M o ~
<t o~ 0 < M o . e e . . .
© © <+ < M N NN o ~ e~ o< ~ < [+ [+4]
— — — - o - ()] S~~~ < < N —

C><)
BRUKER
(>

Cuszent Data Parameters
N e

ExeNo 1

2 - Acquisition Paramsters
20230

02 n
INSTRUM spect
PROBD  E115265_0008 (
suze: 29930
™ 65526
soLvENT epe1a
§s 1148
s 4
s 29761.508 B
rioss 0508261 Hz
A 1.1010048 ssc
=a 03¢
Dy 16,800 ussc
bE 6.50 use:
=
b1 2.00000000 sac
pi1 003000000 sac
00
sro1 125.3005413 M
1 13¢
21 5.70 usec
pLaL 73.00000000 &
sroz 500,2520010 Mmz
10
copERGI2 waltsi
Bcen2 00 usce
pLiz 15.13559566 W
PLiz 0.53920000 W
PLls 0127124000 W
£2 - Processing paramsters
sz 32768
sr 1257879626 1z
wou =
o8 o
= 1,00 52
o5 0
ec 1.0

u . ||H 1 .

> ¥ "

T T T T T T T T T T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm



ES-SS-2-100R_1H CDC13_17-09-2023

BRUKER
[ W)

Current Data Parameters
NAME REPEATED RXN
EXENO 6
PROCNO 1

F2 - Acquisition Parameters
2

Date_ 20230917
Time 12.36 b
INSTRUM spect
PROBHD  7115265_0004 (
PULPROG

™ 65536
SOLVENT cpe13

NS 16

DS o

Sl 10000.000 Hz
FIDRES 0.305176 Hz
20 3.2767999 sec
RG 161

DH 50.000 usec
DE 6.50 usec
TE 0K

D1 1.00000000 sec
DO 1
SFO1 500.2530890 MHz
NuC1 1

P1 15.10 usec
PLWL 15.13599968 W

F2 - Processing parameters
ST 65536

SF 500.2500093 MHz
WDW EM
ssB 0

LB 0.30 Hz
GB o

pc 1.00

—_—
1.00 —

43



ES-85-2-100_13C_CDC13_17-09-2023

179.901
127.463
127.116
76.796
74.222

—161.032
—149.623
_~129.263

<~

—90.192
77.303
77.049

S

—47.271
—44.399
—18.859

_~28.130
~27.699

C><)
BRUKER
(>

Cuszent Data Parameters
N e

ExeNo
ERocH0 1

2 - Acquisition Paramsters
20230

FEYEEIN
INSTRUM ope.
PROBD  E115265_0008 (
suze: 29930
™ 65526
soLvENT epe1a
§s 102e
s 4
s 29761.508 B
rioss 0508261 Hz
A 1.1010048 ssc
=a 03¢
Dy 16,800 ussc
bE 6.50 use:
=
b1 2.00000000 sac
pi1 003000000 sac
00
sro1 125.3005413 M
1 13¢
21 5.70 usec
pLaL 73.00000000 &
sroz 500,2520010 Mmz
10
copERGI2 waltsi
Bcen2 00 usce
pLiz 15.13559566 W
PLiz 0.53920000 W
PLls 0127124000 W
£2 - Processing paramsters
sz 32768
sr 1257879626 1z
wou =
o8 o
= 1,00 52
o5 0
ec 1.0

T T T T T T T T T T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 920 80 70 60 50 40 30 20 10 ppm



ES-SS-2-114_1H CDC13_20-11-2023

7.269

3.035
3.017

<)
BRUKER
(>

Current Data Paramsters
NAME .

EXPNO

PROCNO i

F2 - Acquisition Parameters
Date_ 20231120

Time 19.46 h
INSTRI spect
PROBHD  Z115265_0004 (
PULER 23

D 65536
SOLVENT cpe13

NS 16

DS [

SwWH 10000.000 Hz
FIDRES 0.305176 Hz
a0 3.2767999 sec
RG 10:

DR 50.000 usec
DE 6.50 usec
TE oK

D1 1.00000000 sec
D0 1

SFOL 500.2530890 MHz
NUC1 1H

P1 15.10 usec
PLW1 15.13599968 W

F2 - Processing parameters
65!

SF 500.2500091 MHz
WDR M

ssB 0

1B 0.30 Hz
cB 0

pc 1.00
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ES-SS-2-114_13C_CDC13_20-11-2023

200.681

159.531

——92.384

77.305
77.050

Z
™~
~~

76.797
73.851

——51.914

—47.040
——44.398

/

30.143
30.123
28.327

Z—27.323

26.266
26.245

V-

26.152
18.948

™~

<)
BRUKER
()

Gurzent Data Parameters
m 2023
ExeNo z
eRoc0 1

2 - Acquisition Parameters
2023,

Time 15.59 b
NSTROM spect
PROBD  EL15265_0004 (
PuzeROG 2gp930

™ 5536
sorvENT epeLs

ns 207

s a

s 29761504 Kz
rIoRES 0.508261 Hz
ag 1.1010048 see
e 205¢

oo 16.600 ussc
oE 6.

= o

b1 2.00000000 sec
11 0.03000000 sac
00

sro1 125.8005413 1
wocL 3¢

21 5.70 usec
Pl 7300000000 #
sroz 5002520010 Mz
wucz 1
cepeR[2 waltsié

» 0.00 usce
PLiz 15.13599566 W
Priz 053524000 &
PLls 0.27124000 &

2 - Processing paramsters
sz

sr 125.7879626 Mz
oW =
58 o

= 1.00 Bz
o8 o

e 100

\ . . . l“ X
" ot -

T
200

T
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T
180

T
170

T
160

T
150

T
140

T
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T
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T
110

T
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T
70

T
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T
50

T
40

T
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20 10 ppm
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ES-8s-2-77, 1H,CDC13, 13-05-2022
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C><)
BRUKER
(<)

Current Data Paramsters
NAME 13.

s5-2-71
EXPNO 3
PROCNO 1

F2 - Acquisition Parameters
Date_ 20220513
Time 15.46 b
INSTR spect
PROBHD  Z115265_0004 (
PULPROG g

™ 65536
SOLVENT cpe13

NS 16

DS 2

swH 10000.000 Hz
FIDRES 0.305176 Hz
a0 3.2767999 sec
RG 1.8

oW 50.000 usec
DE 6.50 usec
T oK

D1 1.00000000 sec
D0 1

sFo1 500.3030896 MHz
NUCL b

P1 15.10 usec
PLWL 15.13599968 W
F2 - Processing parameters
ST 65536

SE 500.3000097 MHz
WOH ™

sSB o

1B 0.30 Bz
o8 o

Bc 1.00

l L

N 0 o | <) © o|o| 0| ol |o
[=] o o o|H|O]|© || O] Nl | ™M
N ™M I | N| N |- | |-

[T T [T [T T [T [ T [ [ [ [ — T T T T T T
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ES-S8s-2-77,13C,CDC13,17-05-2022

187.758
161.632

—142.795

_~130.145
128.006
127.184
77.361
77.107
76.852

~

—90.420

79.209
—53.008
—46.154
—38.120

~—27.673

™~27.123
—17.947

A"

C><)
BRUKER
(>

Cuszent Data Parameters
N 20,

ExeNo 1
ERocH0 1

£2 - Acquisition Paramsters
20220:
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13-05-2022

1H,CDC13,

ES-SS-PBP-26,

6SC°T
101
Loe'1
e’ 1
Lze'1
€EE’T
Lve'1
2ge’'l
8g¢e’1
cLe’'1
6LE'T
896°1
SLS'T
08s°1T
L8S'1T
16’1
8691
209°T
0T9°T
200°'¢
800°'¢
ST0°¢C
120°'¢
620°C
GE0'C
€v0°¢
870°'¢
LST'2
S91°¢
281°'¢
681°¢
SLE’'C
06€°¢
ILv'e ﬁ

190°¢
SLO'€
060°¢€
660°€
Lee' e
vee’ €
6ve ¢
€9¢€°¢€
g9¢€°€
Log’¢
Isv'€
Lov'¢e
I8v'¢
98%°€
T0S €
Zhs €
€9G9°¢€
085°¢
T6G°€
99¢°g9
9LT L
26T L
VSl L
TLL L

(

2930
65536

2
1
cpe13

15.37 b
spect
16
2
10000.000 Hz
1
15.10 usec
15.13599968 W

20220513
1.00000000 sec

18. SS-PBP-26
500.3030896 MHz

7115265_0004

F2 - Acquisition Parameters

Current Data Parameters
Date.

NAME

INSTRUM

PROBHD
PULPROG

EXENO
PROCNO

Time

65536
500.3000091 MHz
EM
0.30 Hz
0

F2 - Processing parameters

ST
SF
WDW
ssB
LB
GB
pc

49

0.5 ppm

1.0
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ES-SS-PBP-26; 13C,CDC13,17-05-2022

32

187.664
161.3
140.385
140.008
77.296
77.042
76.788

<

—128.697

T~127.262

—90.407
79.203

—53.017
—46.096
—38.104
—21.389
—18.004

_~27.609
T~27.126

C><)
BRUKER
(>

Cuszent Data Parameters
N

ExeNo
ERocH0 e

£2 - Acquisition Paramsters
20220:

17.05 b

INSTRUM spe.
PROBD  E115265_0008 (
suze: 29930
™ 65526
soLvENT epe1a
§s 708
s 4
s 29761.508 B
rioss 0508261 Hz
A 1.1010048 ssc
=a 02
Dy 16,800 ussc
bE 6.50 use:
=
b1 2.00000000 sac
pi1 003000000 sac
00
sro1 125.8131151 Mz

1 13
21 5.70 usec
pLaL 73.00000000 &
sroz 500,3020012 Mmz
wocz 1
copERGI2 waltsi
Bcen2 00 usce
pLiz 15.13559566 W
PLiz 0.53920000 W
PLls 0127124000 W
£2 - Processing paramsters
sz 32768
sr 125.5008351 1z
wou =
o8 o
= 1,00 52
o5 0
ec 1.0
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ES-SS-2-82R_1H CDC13_08-09-2023

N
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N

MeO

3.09

11.00

12.03
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40
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BRUKER
(>0

Current Data Paramsters
NAME RE]

ED NMR
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20230908
Time 17.53 n

spect
2115265_0004 (

PROBHD
PULE:

™ 65536
SOLVENT cpe13

NS 16

DS [

SwWH 10000.000 Hz
FIDRES 0.305176 Hz
a0 3.2767999 sec
RG 181

DR 50.000 usec
DE 6.50 usec
TE oK

D1 1.00000000 sec
D0 1

SFOL 500.2530890 MHz
NUC1 1H

P1 15.10 usec
PLW1 15.13599968 W

F2 - Processing parameters
65536

SF 500.2500095 MHz
WDR BN

ssB 0

1B 0.30 Hz
cB 0

pc 1.00

8.5

8.0

i

7.5

o |2.03 —

2.5

—
2.0

——
1.5

T

1.0
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ES-SS-2-82R_13C_CDC13_08-09-2023

186.882
161.380
161.113
—135.361
—129.019
113.174
—90.064
79.215
77.274
77.020
76.766
—38.143

<

27.554
27.185
—18.020

—55.316
——53.064
—46.082

AN

<

<)
BRUKER
(>

Curzent Data Parameters
nAME RS

Exero 2
ey h

F2 - Acquisition Paramsters
Date. 20230908

o
o sz o0
Tz Yo
S
Sovemer &3
-Me =
S s61. 08 e
. e
]
MeO o &80 veee
B s
T
o
T sy
T i e
i
Shotz vasek

F2 - Proccasing paramsters
T

32768
1257879626 Mz
=

D
558 o

15 1.00 n2
o5 o

o 1,40
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13-05-2022

1H,CDC13,

ES-Ss-2-78,

(

2930
65536

a
1
cpe13

15.55 h
spect
16
2
1
15.10 usec
15.13599968 W
65536
500.3000089 MHz
EM
0.30 Hz
0

€0e’'1
0TE’'1
vece'1
oee’'1
9€€’T
0se’'1
SGE°T
19¢°1
SLE'T
28¢’1
2691
8691
€09°1
0T9°T
PT9°T
029°1
929°'1
2e9’'1 -
8e0°'¢
9%0°¢ 90°¢
2s0’'¢ =Ll6'1
650°¢C 80°T
990°'¢
€Lo’e
S81°¢C
2612
66T1°C
802°'¢
LTC'C
vee' e
T0v°¢
ceo’e
9¥0° €
S50°¢€
oLo'€
980°€
€60°¢
801" €
6€C° ¢
Ive’€
9G€°¢€
oLe'¢
vLe €
697°¢€
LLY '€
987 ¢
Lev'¢
21 €
TES €
IPS° €
896°¢€
085°¢
SLY 'S
692 L
299°L
6L9 L
vées8"L
IT6°L

$5-2-78

20220513
10000.000 Hz
1.00000000 sec

500.3030896 MHz

20.
7115265_0004

F2 - Acquisition Parameters
F2 - Processing parameters

Current Data Parameters

NAME
EXENO
PROCNO
Date.
Time
INSTRUM
PROBHD
PULPROG
ssB

LB

GB

pc

ST
SF
WDW

ils

:

00"

|
;

A
=L6'T
— A7

€0°2
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ES-SS-78;

185.262

13C,CDC13,17-05-2022

162.999

—146.703

—131.980
—127.695

—118.795
—113.293

—90.131

79.330
77.302
77.048
76.795

NV

—52.872

—46.329

—38.073

_—27.900
T™~26.921

Cuszent Data Parameters
N 13 c

ExeNo It
ERocH0 1

£2 - Acquisition Paramsters
Date_ 20220:

32 n

INSTRUM spe.

PROBD  E115265_0008 (

suze: 29930

™ 65526

soLvENT epe1a

§s

s 4

s 29761.508 B

rioss 0508261 Hz

A 1.1010048 ssc

=a 03¢

Dy 16,800 ussc

bE 6.50 use:

= o

b1 2.00000000 sac

pi1 003000000 sac

00

sro1 125.8131151 Mz
1 13

21 5.70 usec

pLaL 73.00000000 &

sroz 500,3020012 Mmz

1

copERGI2 waltsi

Bcen2 00 usce

pLiz 15.13559566 W

PLiz 0.53920000 W

PLls 0127124000 W

£2 - Processing paramsters

sz 32768

sr 125.5008351 1z

wou =

o8 o

= 1,00 52

o5 0

ec 1.0
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T
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T
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T
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T
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I
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20 10 ppm
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8.237
8.219
7.965
7.947
7.269

ES-s8s-2-79, 1H,CDC13,

r~
()]
A

n

-

3.59

o O
~wn
n n

M m

04-06-2022

o~
< N
n n

(Y]
'

3.512
3.505
3.487
3.383
3.376
3.362
3.357

(2}
i

3.346
3.120
3.106
3.097
3.082
3.067
3.059
2.498
2.479
2.462

|

2.443
2.407

2.233
2.226
2.217
2.208
2.201
2.084
2.077
2.069
2.063
2.057
2.051
1.652
1.643
1.636
1.631
1.625
1.621
1.614
1.609
1.602
1.389
1.382
1.368
1.362
1.357
1.342
1.337
1.330

| (="

BRUKER
(>0

Current Data Paramsters
NAME 19. ss-2-79
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
o 20220604
19.01 h

spect
2115265_0004 (

PROBHD
PULE:

™ 65536
SOLVENT cpe13

NS 16

DS 2

SwWH 10000.000 Hz
FIDRES 0.305176 Hz
a0 3.2767999 sec
RG 322

DR 50.000 usec
DE 6.50 usec
TE oK

D1 1.00000000 sec
D0 1

SFOL 500.3030896 MHz
NUC1 1H

P1 15.10 usec
PLW1 15.13599968 W

Processing parameters
65536

SF 500.3000092 MHz
WDR BN
ssB 0

1B 0.30 Hz
cB 0

pc 1.00

8.5

0
o
N
T

8.0
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ES-SS8-2-79,13C,CDC13, 04-06-2022

184.916
—163.132
148.638
148.452
—128.014
—123.349
—90.320
79.361
77.274
77.020
76.766
—52.877
—46.369
—38.083

—27.933

T~26.920
—17.740

<

Cuszent Data Parameters
N 15,

ExeNo 5
ERocH0 e

2 - Acquisition Paramsters
202201

20.14 B
INSTRUM ope.
PROBD  E115265_0008 (
suze: 29930
™ 65526
soLvENT epe1a
§s
s .
s 29761.508 B
rioss 0508261 Hz
A 1.1010048 ssc
=a 03¢
Dy 16,800 ussc
bE 6.50 use:
=
b1 2.00000000 sac
pi1 003000000 sac
00
sro1 125.8131151 Mz
1 13
21 5.70 usec
pLaL 73.00000000 &
sroz 500,3020012 Mmz
1
copERGI2 waltsi
Bcen2 00 usce
pLiz 15.13559566 W
PLiz 0.53920000 W
PLls 0127124000 W
£2 - Processing paramsters
sz 32768
sr 125.5008351 1z
wou =
o8 o
= 1,00 52
o5 0
ec 1.0
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ES-8s-2-86,1H,CDC13,12-06-2022

o)

—5.512

Current Data Parameters
NAME 21. $$-2-86
EXPNO 8
PROCNO 1

F2 - Acquisition Parameters
2:

Date_ 20220612
Time 16.53 h
INSTRUM spect
PROBHD  7115265_0004 (
PULPROG 2930
™ 65536
SOLVENT cpe13
NS

DS

2
swE 10000.000 Hz
FIDRES 0.305176 Hz

20 3.2767999 sec
RG 287

DW 50.000 usec
DE 6.50 usec
TE 0K

D1 1.00000000 sec
DO 1
SFo1 500.3030896 MHz
NuC1 1

P1 15.10 usec
PLWL 15.13599968 W

F2 - Processing parameters
ST 65536

SF 500.3000091 MHz
WDW EM
ssB 0

LB 0.30 Hz
GB o

pc 1.00
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ES-Ss-2-86,13C,CDC13,13-06-2022

186.100

—162.572

§

929

145.9
132.010

131.756
131.499

131.243
130.036
127.807
127.431
125.204

125.069

L

NP

125.034
125.006

Ly

124.982
123.039

WAooy

—90.273

A

79.277
77.292
77.038
76.784

S—

—52.891

—46.251

—38.056

_—27.827
T~26.950

—17.812

C><)
BRUKER
(>

Cuszent Data Parameters
N 21,

ExeNo s
ERocH0 Ft

£2 - Acquisition Parameters
Date_ 202201
18

INSTRUM spect

PROBD  E115265_0008 (

suze: 29930

™ 65526

soLvENT epe1a

§s 102e

s 4

s 29761.508 B

rioss 0508261 Hz

A 1.1010048 ssc

=a 03¢

Dy 16,800 ussc

bE 6.50 use:

=

b1 2.00000000 sac

pi1 003000000 sac

00

sro1 125.8131151 Mz
1 13

21 5.70 usec

pLaL 73.00000000 &

sroz 500,3020012 Mmz

1

copERGI2 waltsi

Bcen2 00 usce

pLiz 15.13559566 W

PLiz 0.53920000 W

PLls 0127124000 W

£2 - Processing paramsters

sz 32768

sr 125.5008351 1z

wou =

o8 o

= 1,00 52

o5 0

ec 1.0

T T
190

T
180

T
170

T
160

T
150

T
140

T
130

T
120

T
110

T
100

T
20

T
80

T
70

T
60

T
50

T
40

T
30

T
20 10 ppm
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ES-S8-2-86_19F_CDC13_26-12-2023

-62.590

Curzent Data Paramctexa
) 3¢

ctra
Exeno 2

b
P2 - Acquicition Paramcters
Date 202322:
Tine 15.23 b
TNGTRIM spect
> 2115265 0008 (¢
poLe: 39fhigm.2
B 151072
souvEwT @as
ne 16
D8 ]
s 123626.367 N2
rosEs 1733953 w2
2 015767163 sec
»a 720
oW 4,400 usec
ne 150 e
£ °
D1 1.00000000 sac
D11 9.03000000 oco
D1z 0.00002000 sac
00 1
srol 4706592195 2uc
ey
2L 15,00 useo
P 27.00000000 &
sraz 500.2520010 2oie
wocz
ceoeRa(2 walesis
peep2 30.00 usec
PLiz 15.13899566 @
PLvi2 /53920000 %
P2 - Proceosing paramsters
o1 65536
o 470.7052500 10t
wow =
28 o
w 0.30 uz
3 o
e 1.0

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

o -



ES-8S-2-93 re, 1H,CDC13, 04-07-2022

7.864
7.853
7.846
7.835

7.269

7.058
04
02

C><)

(>

Current Data Paramsters
NAME 14. SS-2-93
6

EXPNO
PROCNO 1

F2 - Acquisition Parameters
2

Date_ 20220704
Time 14.20 n
INSTRUM spect
PROBHD  Z115265_0004 (
PULPROG 2930

™ 65536
SOLVENT cpe13

NS 16

DS 2

SwWH 10000.000 Hz
FIDRES 0.305176 Hz
a0 3.2767999 sec
RG 181

DR 50.000 usec
DE 6.50 usec
TE oK

D1 1.00000000 sec
D0 1

SFOL 500.3030896 MHz
NUC1 1H

P1 15.10 usec
PLW1 15.13599968 W

F2 - Processing parameters
65536

SF 500.3000083 MHz
WDR =%
ssB 0

1B 0.30 Hz
cB 0

pc 1.00

«© «© o o] || |© o] r~| r~| Y n| | N

[+)) o o (=] =] (=]} {=] | O| | ol |+

— N \ml NN |- | ] | | | |-
T T T — T



ES-SS-2-93,13C,CDC13,

95

186.2

_~165.097

~—163.113
™N-161.850

04-07-2022

138.904
138.882

<

129.366
129.296

114.864
114.695

<

—90.014

79.232
77.276
77.022
76.768

—52.969

—46.151

—38.086

_—27.641

™~27.067

—17.901

C><)
BRUKER
(>

Cuszent Data Parameters
N 1.

ExeNo z

ERocH0 1

2 - Acquisition Paramsters
202207

. 11.22 b

INSTRUM ope.
PROBD  E115265_0008 (
suze: 29930
™ 65526
soLvENT epe1a
§s 102e
s 4
s 29761.508 B
rioss 0508261 Hz
A 1.1010048 ssc
=a 2050
Dy 16.900 ussc
bE 6.50 use:
= o
b1 2.00000000 sac
pi1 003000000 sac
00
sro1 125.8131151 Mz

1 13
21 5.70 usec
pLaL 73.00000000 &
sroz 500,3020012 Mmz

1
copERGI2 waltsi
Bcen2 00 usce
pLiz 15.13559566 W
PLiz 0.53920000 W
PLls 0127124000 W
£2 - Processing paramsters
sz 32768
sr 125.5008351 1z
wou =
o8 o
= 1,00 52
o5 0
ec 1.0
™ | | PN

T
190

T
180

T
170

T T
160 150

T
140

T
130

T
120

T
110

T
100
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ES-SS-2-93_19F_CDC13_26-12-2023

-110.950

Gurzent Data Parameters
m 15f spectra

eRoc0 1

2 - Acquisition Parameters
202312

Time 18.27 b
NSTROM ace
PROBD  EL15265_0008 (
suzes sofhigan.2

™ 131072
sorvENT

ns 16

s a

= 113636.367 uz
rIoRES 1.733953 Ra
ag 0.5767168 asc
e 720

oo 4.400 usec
oE .50

= o

b1 1.00000000 sec
11 0.03000000 sac
b1z 0.00002000 sac
50 1
sro1 470. 6562195 iz
wocL o

21 15.00 usec
pLL 27.00000000 &
sroz 500.2520010 amz
wucz Y
cepeRG[2 waltzis
pcep2 0,00 usee
PLiz 15.13599568 W
Lz 053524000
£2 - Processing paramsters
sz 65536

sr 470.7052300 iz
oW =

58 o

= 0.30 5z
o8 o

Bc 1.00

0 -20

-40

-60

-80

T
-100

-120

-140

I
-160

-180

T
-200 ppm
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ES-SS-PBP-25, 1H,CDC13, 0

o

-06-2022

7.348
7.332
7.268
—5.496
3.571
3.560
3.532
3.520
3.496
3.466
3.451
3.354
3.345
3.327
3.099
3.062
3.025
2.472
2.454
2.436
2.417
2.388
2.198
2.173
2.167
2.023
1.606
1.585
1.579
1.368
1.342
1.317
1.288

_~7.791
~7.775

L
N

T\ \lV ="

C><)
BRUKER
(<)

Current Data Paramsters
NAME 15. SS-PBP-25
EXPNO

PROCNO 1
F2 - Acquisition Parameters
Date_ 20220607
Time
INSTRUM spect
PROBHD  7115265_0004 (
BULPROG
™ 65536
SOLVENT epcis
NS 15
Ds 2
swH 10000.000 Hz
FIDRES 0.305176 He
20 3.2767999 sec
RG 203
oW 50.000 usec
DE 6.50 usec
= RS
D1 1.00000000 sec
™0 1
sFo1 500.3030896 MHz
NuC1 18
P1 15.10 usec
PLWL 15.13599968 W
P2 - Processing parameters
sT 65536
SF 500.3000107 MHz
wowW EM
ssB o
1B 0.30 Bz
B o
B 1.00
[3g] O SN0 | N LN| OO <¢| < nl [N
o [y] [=] N | N| | M| N| | < N| |~
N — NN | | M| | | | |-
T T T T T T T T T T T T T T T T T T T T

9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 ppm
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ES-SS-PBP-25,13C,CDC13,06-06-2022

186.219
162.071
—141.091
—136.135
77.274
77.019
76.765

_~128.616

~128.160

—90.010
79.248

—52.950
—46.184
—38.083

T™~27.034
—17.883

_——27.701

A\l

C><)
BRUKER
(>

Cuszent Data Parameters
N

ExeNo 16

F2 - Acquisition Paramsters
02201

N-Me Ere o n

INSTRUM spect

PROBD  E115265_0008 (

suze: 29930

™ 65526

soLvENT epe1a

§s 102e

s 4

s 29761.508 B

rioss 0508261 Hz

A 1.1010048 ssc

=a 03¢

Dy 16,800 ussc

bE 6.50 use:

=

b1 2.00000000 sac

pi1 003000000 sac

00

sro1 125.8131151 Mz
1 13

21 5.70 usec

pLaL 73.00000000 &

sroz 500,3020012 Mmz

1

copERGI2 waltsi

Bcen2 00 usce

pLiz 15.13559566 W

PLiz 0.53920000 W

PLls 0127124000 W

£2 - Processing paramsters

sz 32768

sr 125.5008351 1z

wou =

o8 o

= 1,00 52

o5 0

ec 1.0

T T T T T T T T T T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 920 80 70 60 50 40 30 20 10 ppm



ES-Ss-2-80,1H,CDC13, 03-06-2022

BRUKER
[ W)

Current Data Parameters
NAME 16. $5-2-80
EXENO

PROCNO 1

F2 - Acquisition Parameters
2:

Date_ 20220603
Time 21.15 n
INSTRUM spect
PROBHD  7115265_0004 (
PULPROG

™ 65536
SOLVENT cpe13

NS 16

DS 2

Sl 10000.000 Hz
FIDRES 0.305176 Hz
20 3.2767999 sec
RG 181

DH 50.000 usec
DE 6.50 usec
TE 0K

D1 1.00000000 sec
DO 1
SFO1 500.3030896 MHz
NuC1 1

P1 15.10 usec
PLWL 15.13599968 W
F2 - Processing parameters
ST 65536

SF 500.3000086 MHz
WDW EM

ssB 0

LB 0.30 Hz
GB o

pc 1.00




ES-Ss-2-80,13C,CDC13,03-06-2022

186.272
162.109
77.285
77.031
76.777

—141.558
—131.136

——128.864

—124.615

—89.939
79.265

—52.967
—46.206
—38.108

_~—27.723

™~27.053
—17.880

A"l

C><)
BRUKER
(>

Cuszent Data Parameters
N 16,

ExeNo 1

N — M e £2 - Acquisition Parameters
Date_ 20220603
21,09 1
msTRGN epe.
PROEWD  5115265_0004 (
zone: 29930
™ ease
souverT we1s
ns.
s 4
s 25761500 us
riRes 0.505261 1s
2 111010008 see
I o1z
o 16.800 usec
o 6.50 use.
™= o
1 2.00000000 sec
11 0103000000 sec
0
sro1 1256130151 e
1 3¢
1 5.70 usee
L 7300000000 ®
sroz 5003020012 ez
oz in
ceppRalz waltsi
weenz 00 usee
iz 15.13599368 W
iz 0.53520000 W
= 0127124000 w
F2 - Processing paramsters
sz 32768
s 1256008351 mmie
wou =
ss8 o
= 1,00 8z
o= o
e 1.0

T T T T T T T T T T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 20 80 70 60 50 40 30 20 10 ppm



ES-SS-2-89R_1H CDC13_04-09-2023

7.413
7.411
7.406
7.396
7.381
7.269

7.253
7.247
7.238
6.944
6.943
6.939
6.937
6.928
6.926
6.923
6.921
5.524
3.819
3.560

3.549
3.522
3.511
3.469
3.455
3.436
3.421
3.331
3.321
3.317
3.313
3.302
3.064
3.049
2.442
2.423
2.406
2.387
2.361
2.167
2.160
2.152
2.143
2.136
2.022
2.015
2.008
2.001
1.994
1.987
1.581
1.577
1.559
1.554
1.325
1.320
1.306
1.300

e —t ) TS ——— e\

MeO

1.00

BRUKER
[ W)

Current Data Parameters
NAME REPEATED NMR
EXENO 2
PROCNO 1

F2 - Acquisition Parameters
2

Date_ 20230904
Time 20.40 b
INSTRUM spect
PROBHD  7115265_0004 (
PULPROG

65536
SOLVENT cpe13
NS 16
DS o
swE 10000.000 Hz
FIDRES 0.305176 Hz
20 3.2767999 sec
RG 128
DH 50.000 usec
DE 6.50 usec
TE 0K
D1 1.00000000 sec
DO 1
SFO1 500.2530890 MHz
NuC1 1
P1 15.10 usec
PLWL 15.13599968 W

F2 - Processing parameters
ST 65536

SF 500.2500192 MHz
WDW EM
ssB 0

LB 0.30 Hz
GB o

pc 1.00
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ES-SS-2-89,13C,CDC13, 01-07-2022

187.456
—161.746
——159.562
—144.347
—128.879
—119.569
—116.451
—112.126
—90.524

79.230

77.279
77.025
76.771

—55.335
——52.995
—46.151
—38.096
—17.943

_~27.675
T~27.095

A\

C><)
BRUKER
(>

Cuszent Data Parameters
N 27, 55

ExeNo 5
ERocH0 bt

MeO

F2 - Acquisition Paramsters
202207

0.45 b
INSTRUM spect
PROBD  E115265_0008 (
suze: 29930
™ 65526
soLvENT epe1a
§s 102e
s 4
s 29761.508 B
rioss 0508261 Hz
A 1.1010048 ssc
=a 03¢
Dy 16,800 ussc
bE 6.50 use:
= o
b1 2.00000000 sac
pi1 003000000 sac
00
sro1 125.8131151 Mz
1 13
21 5.70 usec
pLaL 73.00000000 &
sroz 500,3020012 Mmz
1
copERGI2 waltsi
Bcen2 00 usce
pLiz 15.13559566 W
PLiz 0.53920000 W
PLls 0127124000 W
£2 - Processing paramsters
sz 32768
sr 125.5008351 1z
wou =
o8 o
= 1,00 52
o5 0
ec 1.0

T T T T T T T T T T T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 20 80 70 60 50 40 30 20 10 ppm



8.639
8.261
8.244
8.202
8.187
7.576
7.560
7.544
7.269
5.528
3.589
3.577
3.544
3.531
3.512
3.389
3.383
3.371
3.361
3.354
3.122
3.108
3.100
3.085
3.070
3.061
2.505
2.486
2.469
2.450
2.406
2.229
2.222
2.204
2.197
2.080
2.073
2.066
2.059
2.053
2.046
2.040
1.641
1.634
1.629
1.623
1.619
1.612
1.607
1.600
1.385
1.372
1.365
1.360
1.346
1.340
1.334
1.288

ES-Ss-2-85, 1H,CDC13,

04-06-2022

e S ————— | ="

00

1

BRUKER
[ W)

Current Data Parameters
NAME 24. $$-2-85
EXENO 3
PROCNO 1

F2 - Acquisition Parameters
2:

Date_ 20220604
Time 19.19 b
INSTRUM spect
PROBHD  7115265_0004 (
PULPROG

65536
SOLVENT cpe13
NS 16
DS 2
swE 10000.000 Hz
FIDRES 0.305176 Hz
20 3.2767999 sec
RG 228
DH 50.000 usec
DE 6.50 usec
TE 0K
D1 1.00000000 sec
DO 1
SFO1 500.3030896 MHz
NuC1 1
P1 15.10 usec
PLWL 15.13599968 W

F2 - Processing parameters
ST 65536

SF 500.3000092 MHz
WDW EM
ssB 0

LB 0.30 Hz
GB o

pc 1.00

1.5

1.0

0.5 ppm
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ES-8s-2-85,13C,CDC13 04—06—20&12

N
[ ]
N
<
[+ ]
—

163.126
——148.08
—144.324
—133.229
—129.089
—124.607
—121.971
—89.593

79.341

77.272

77.018

76.764
—52.874
—46.388
—38.071

——27.915

T~26.915
—17.774

<)
BRUKER
(>

Curzent Data Parameters
nAME 24, s5-2-85
Exero a

ey 1
F2 - Acquisition Paramsters
Date_ 20220604
Time 19.42 n
InoTRM spect.
PROBED  E115265_0008 (
PULEROG 2gp920
™ 5536
sorvENT el
ns 285
s s
s 29761.908 Hz
FIoRES 0.506261 Hz
ag 1.1010048 sec
= 1030
oW 16.600 usec
oE 6.50 usec
=
b1 2.00000000 ssc
p1L /03000000 sac
0
sroL 1259131151 s
wueL 13c
L .70 usec
Ll 73.00000000 W
sroz 500.3020012 Mtz
1
cwDPRG[2 waltzis
reep2 50,00 usse
iz 15.13595968 W
FLiiz 0.53524000 W
PLiis 0.27124000 &

F2 - Proccasing paramsters

T 32768
1258005351 Mz

D =

558 o
15 1.00 n2
o5 o

o 1,40

T T T T T T T T T T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 920 80 70 60 50 40 30 20 10 ppm



ES-s8s-2-83,1H,CDC13, 02-06-2022

BRUKER
(>0

Current Data Paramsters
NAME 22. $5-2-83
EXPNO 7
PROCNO 1

F2 - Acquisition Parameters
o

Dat 20220602
Time 20.32 h
INSTRUM spect
PROBHD  Z115265_0004 (
PULPROG

™ 65536
SOLVENT cpe13

NS 16

DS 2

SwWH 10000.000 Hz
FIDRES 0.305176 Hz
a0 3.2767999 sec
RG 203

DR 50.000 usec
DE 6.50 usec
TE oK

D1 1.00000000 sec
D0 1

SFOL 500.3030896 MHz
NUC1 1H

P1 15.10 usec
PLW1 15.13599968 W

F2 - Processing parameters
65!

SF 500.3000097 MHz
WDR o
ssB 0

1B 0.30 Hz
cB 0

pc 1.00
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ES-8s-2-83,13C, 02-06-2022

7

185.876
162.26
—144.610
_~134.068
129.991
129.310
127.381
125.309
—90.026
79.271
77.268
77.015
76.761
—52.959
—46.250
—38.095
_—27.748
T~27.039
—17.857

e
~
N

C><)
BRUKER
(>

Curzent Data Parameters
N 22. 55

ExeNo

ERocH0 bt
2 - Acquisition Paramsters
Date_ 202201
20.50 B
INSTRUM ope.
PROBD  E115265_0008 (
suze: 29930
™ 65526
soLvENT epe1a
§s 271
s .
s 29761.508 B
rioss 0508261 Hz
A 1.1010048 ssc
=a 03¢
Dy 16,800 ussc
bE 6.50 use:
= o
b1 2.00000000 sac
pi1 003000000 sac
00
sro1 125.8131151 Mz
1 13
21 5.70 usec
pLaL 73.00000000 &
sroz 500,3020012 Mmz
1
copERGI2 waltsi
Bcen2 00 usce
pLiz 15.13559566 W
PLiz 0.53920000 W
PLls 0127124000 W
£2 - Processing paramsters
sz 32768
sr 125.5008351 1z
wou =
o8 o
= 1,00 52
o5 0
ec 1.0

T T T T T T T T T T T T T T T T T T T T 1
190 180 170 160 150 140 130 120 110 100 920 80 70 60 50 40 30 20 10 ppm

72



SCe'T
oee’'1
SveE'T
0se’1
600°2
LT0'C
€20°¢
Zvo'c
0s0°'¢
291°'¢
691°¢C
L8T'C
vetr'c
T6€°¢C
STV ¢
vev'¢
[4°3 R4
oLv'e
€50°€
890°¢€
LLO' €
vee'¢€
Ive’€
oge’€
€G€°€
z9¢e’¢e
voe' ¢
€EV '€
6vv €
897 '€
vev'¢
8IS’ €
62S°¢
LSS €
89G°¢€
vos's
0TO0"L
S20°L
LvO"L
0G0°L
2S0°L
190°L
€90°L
990°L
890°L
LLO"L
260°L
90T°L
89¢C°L
0TE "L
Lee 'L
s CvEL
8G€ L
667 L
€0G°L
LOS L
6LS L
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,CDC13,12-06-2022

ES-Ss-2-87,1H

25. $$-2-87
11
1
20220612
17.21 b
spect

F2 - Acquisition Parameters

Current Data Parameters
Date.

NAME
EXENO
PROCNO

Time

(

2930
65536

cpe13
16

2
10000.000 Hz
1
15.10 usec
15.13599968 W
65536
500.3000103 MHz

1.00000000 sec

500.3030896 MHz

7115265_0004
F2 - Processing parameters

INSTRUM
ST

PROBHD
PULPROG

EM
0.30 He
0

SF
WDW
ssB
LB
GB
pc

ST'T
VI'T

\f

|

Iv'1
IT°T
Qc’

!

;

o
<
o

6T T

9T~
6€°C
€E'T

N

:

:

il

;

———=00"
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ES-Ss-2-87,13C,CDC13,13-06-2022

7

186.854
—161.951
<157.25

157.084
—144.786

129.744

129.309

123.216

122.132

120.654

118.854

117.729
—90.424

79.194

77.303

77.049

76.794
—52.896
—46.141
—38.043

_—27.698

T~26.967
—17.894

A
£
X

NV

C><)
BRUKER
(>

Cuszent Data Parameters
N 25

ExeNo 3
ERocH0 e

£2 - Acquisition Paramsters
Date_ 202201

23.13 B

TsTRGN s
SROED  5115265_0004 (
Eoze: 2gpg30
™, Tosae

Ph O SouvenT ee1s
e
s 4
S 29761504 1z
riess o.505261 1z
i 171010068 sce
I 03
o 16,900 ussc
o 6.50 use.
= o
o1 2.00000000 sec
11 0.03000000 sec
0
sro1 125.6151151 1mz

£ Tac
=1 5.70 usse
s 7300000000 ¥
sroz 5002020012 1mz

Tu

ceprRalz walesl
eenz 00 usee
Lz 15.13599568 w
Lz 0.53528000
s 0.27128000 ¥
2 - Processing paramsters
s 32768
i 125.6005351 1z
wou =
see o
= 1,00 ms
4 o
s 100

T | AN

T T T T T T T T T T T T T T T T T T T 1
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm



ES-SS-pbp-27r_1H CDC13_19-09-202

NGO~ NHOOT OO 0
HOMAN-HOWVWOWIYMIT AN
MMM N-H A HOO
NN OO0 MNNMNNMNMNMNMNNNMNONOMNOMNONNNNNNNNNNNANAN o A A

C><)
BRUKER
(<)

Current Data Paramsters
NAME repeated NMR
EXPNO 7
PROCNO 1

F2 - Acquisition Parameters
202

Date_ 0919
Time

INSTRUM spect
PROBHD  Z115265_0004 (
PULPROG g

™ 65536
SOLVENT cpe13

NS 16

DS o

swH 10000.000 Hz
FIDRES 0.305176 Hz
a0 3.2767999 sec
RG 144

oW 50.000 usec
DE 6.50 usec
T oK

D1 1.00000000 sec
D0 1

sFo1 500.2530890 MHz
NUCL b

P1 15.10 usec
PLWL 15.13599968 W

F2 - Processing parameters
sT 65536

SF 500.2500099 MHz
WDW EM
ssB 0

1B 0.30 Hz
cB 0

pc 1.00

A | O| 0 o | N 1| | © N|®| I~ O +))
o o O] & o o] H| o | © | | O]+ ol |©
i Oo|H| O \ml NN |- | N| |-

T T T — T T — T

T T

9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 ppm



ES-SS-pbp-27r_13C_CDC13_19-09-2023

184.214
184.190

<

_~161.757
<—160.979
™~158.999

131.656
131.542

130.974

130.907
130.424
123.992
123.967
115.999
115.808

L
X
A
X

il

94 .686
94 .632

<<

A"

79.213
77.295
77.041
76.787

—52.951

—46.197

—38.125

_—27.993
™~27.010

—17.884

C><)
BRUKER
(>

Cuszent Data Parameters
N zer

ExeNo s
ERocH0 bt

2 - Acquisition Paramsters
Date_ 20230
4 n

INSTRUM spect

PROBD  E115265_0008 (

suze: 29930

™ 65526

soLvENT epe1a

§s 1500

s 4

s 29761.508 B

rioss 0508261 Hz

A 1.1010048 ssc

=a 03¢

Dy 16,800 ussc

bE 6.50 use:

= o

b1 2.00000000 sac

pi1 003000000 sac

00

sro1 125.3005413 M
1 13¢

21 5.70 usec

pLaL 73.00000000 &

sroz 500,2520010 Mmz

wocz 10

copERGI2 waltzis

Bcen2 50.00 usce

pLiz 15.13559566 W

PLiz 0.53920000 W

PLls 0127124000 W

£2 - Processing paramsters

sz 32768

sr 1257879626 1z

wou =

o8 o

= 1,00 52

o5 0

ec 1.0

WA

T
190

T
180

T
170

T
160

T
150

T
140

T
130

T
120

T
110

T
100

20 10 ppm



ES-SS-PBP-27_19F CDC13_26-12-2023

-113.002

<)
BRUKER
<)

Curzent Data Pazameters
nAE 13:

Exexo

pectza
a

1

F2 - Acquisition Parameters
_ 20231

Dat: 26
Time 1833 n
INoTRM oy
PROBED  £115265_0004 (
PuLERC higqn.2
™ 131072
sorvENT 13
ns 16
s 4
s 113636.367 Ha
FIDRES 1.733953 Hz
2 0.5767168 sec
G 720
oW 4,400 usec
oE 6.50 ussc
= o
o1 1.00000000 sec
b1 /03000000 sac
1z 0100002000 sac
0 1
sroL 470. 6562195 1z
L 5.00 usec
FriL 27.00000000 W
sroz 500.2520010 Mtz
1w
cEDPRG[2 waltzis
cep2 50,00 usse
Friz 15.13899968 W
FLiiz 0.53524000

F2 - Proceasing paramsters
T

sr
o

ss8 o
15

s o
o

65536

470.7052300 miz
=

0.30 12

1.00

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

ppm
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ES-SS-2-84R_1H_CDC13_19-09-2023

< O O N r~ MOV OLONNANONMNHNOTANHMAN WO TN O
oM n T MNOOOWMOO~OWOWITFOMTORMNMEHOO O H
<O NNN i mmmmwvmmmmwmoooom.—n—qom\ommmm
Ll Sl o n mmmmmmmmmmmmmmmmmmmc\h—lHHHHH

<)
BRUKER
(>

Current Data Paramsters
NAME REPEATED nmr
EXPNO 5

PROCNO 1
F2 - Acquisition Parameters
Date_ 20230919
Time

INST spec

PROBHD  %115265_0004 1
PULPROG

™ 65536
SOLVENT cpe1s

NS 16

DS 0

SWH 10000.000 Hz
FIDRES 0.305176 Hz
a0 3.2767999 sec
RG 203

DW 50.000 usec
DE 6.50 usec
TE oK

D1 1.00000000 sec
DO 1

SFO1 500.2530890 MHz
NUC1 1n

P1 usec
PLW1 1513550568 W
F2 - Processing parameters
ST 65536

SF 500.2500131 MHz
WOW M

SSB [

1B 0.30 Hz
GB o

Bc 1.00

o O] M) o~ — N| |~ © ol |
O] | o o (=118 - ||| N m| |O
|| || = | |

L B B s e e M e By B L B e

9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 ppm



ES-SS-2-84 R_13C_CDC13_19-09-2023

188.305
161.580
—144.153
130.336
129.838
129.253
128.731
126.525
—94.129
79.197
77.334
77.080
76.826
—52.921
—46.200
—38.118

_—27.751

T~26.996
—17.782

/
X

VW

C><)
BRUKER
(>

Cuszent Data Parameters
N e

ExeNo 10

2 - Acquisition Paramsters
20230

39 1

INSTRUM spect
PROBD  E115265_0008 (
suze: 29930
™ 65526
soLvENT epe1a
§s
s 4
s 29761.508 B
rioss 0508261 Hz
A 1.1010048 ssc
=a 03¢
Dy 16,800 ussc
bE 6.50 use:
=
b1 2.00000000 sac
pi1 003000000 sac
00
sro1 125.3005413 M

1 13¢
21 5.70 usec
pLaL 73.00000000 &
sroz 500,2520010 Mmz
wocz 10
copERGI2 waltsi
Bcen2 00 usce
pLiz 15.13559566 W
PLiz 0.53920000 W
PLls 0127124000 W
£2 - Processing paramsters
sz 32768
sr 1257879626 1z
wou =
o8 o
= 1,00 52
o5 0
ec 1.0

T 1 1 T T T T T T T T T 1 T 1 T T T T 1
190 180 170 160 150 140 130 120 110 100 920 80 70 60 50 40 30 20 10 ppm



ES-SS-2-88 R_1H CDC13_19-09-2023
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C><)
BRUKER
(>

Current Data Parameters
NAME RE

TED NMR
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 230919
Time

INSTRUM spe:

PROBHD . 2115265 0004 | (
PULPROG

™ 65536
SOLVENT cpeLs

Ns 16

bs 0

SHI 10000.000 Hz
FIDRES 0.305176 Hz
20 3.2767999 sec
RG 90.5

D 50.000 usec
DE 6.50 usec
TE 0K

D1 1.00000000 sec
DO 1
sFo1 500.2530890 MHz
NUC1 18

Pl 15.10 usec
PLWL 15.13599968 W

F2 - Processing parameters
ST

SF 500. 2500092 Mz
WDW

ssB 0

LB 0.30 Hz
GB o

pc 1.00

A

< < n © o | O] [ < O H| O r~
()] o ()] (4] (=] o|o|o| |o 0’) [=] k=] o N
o o o (=] i | N|N| | M| |- I

I B B B B S B e B A |

9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 Ppm

e B S s e By By
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ES-SS-2-88 R_13C_CDC13_19-09-2023

185.062

—162.572

—150.702
——148.544

—137.782
——134.848

—123.210

——90.045

79.259
77.339
77.085
76.831

NV

—52.890

—46.267

—38.081

_—27.864
T~26.934

—17.766

C><)
BRUKER
(>

Cuszent Data Parameters
N e

ExeNo 1

2 - Acquisition Paramsters
Date_ 20230

1 n

INSTRUM spect

PROBD  E115265_0008 (

suze: 29930

™ 65526

soLvENT epe1a

§s s

s 4

s 29761.508 B

rioss 0508261 Hz

A 1.1010048 ssc

=a 03¢

Dy 16,800 ussc

bE 6.50 use:

= o

b1 2.00000000 sac

pi1 003000000 sac

00

sro1 125.3005413 M
1 13¢

21 5.70 usec

pLaL 73.00000000 &

sroz 500,2520010 Mmz

10

copERGI2 waltsi

Bcen2 00 usce

pLiz 15.13559566 W

PLiz 0.53920000 W

PLls 0127124000 W

£2 - Processing paramsters

sz 32768

sr 1257879626 1z

wou =

o8 o

= 1,00 52

o5 0

ec 1.0

T
190

T
180

T
170

T
160

T
150

T
140

T
130

T
120

T
110

T
100

T
20 10 ppm
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ES-SS-2-91R_1H CDC13_10-09-2023

0621
96C°T
0TE’'T
STE'T
ece’ T
67VS°T
96S9°T
196°1T
896°1T
cLS'T
6LGT
14:3°
16S°1T
I86°T
986°1
v66'T
000°¢
Loo"¢
¥10°¢
1c0°¢
9¢20°¢
vri‘c
Is1°¢
091°¢
891°¢
QLT C
ILe'¢
9TV "¢
€€V ¢
[4°3 24
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LeT’ €
90¢€°¢
0ze’ ¢
vee e
6€€°¢€
che¢€
897v°¢
987 "€
vev'€
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€699°¢
vos-¢€
oLs' g
82v°9
I€v 9
VeV 9
8€V 9
996°9
896°9
€L6°9
vLe"9
89¢C°L
€IV L
VIV L

20230510
1s.51 n
spect
=920
65526

1.00000000 see

500.2530850 Mz

1w
15.10 usec
15.12599968 §
5002500080 Mz
£
0.30 Hz

REPEATED MR

T2 - Aequisition Parameters

PROBHD  2115365_0004 (

PULPROG

Current Data Parameters

PRocHO.
Date.
Time

|

——\

|

|

[§

°1

€1

!

"1

1

T°T

0°'T

K4

f

91" €

W

"1

f
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ES-SS-2-91R_13C_CDC13_10-09-2023

176.622
—161.697
—156.287
—143.175

111.957

111.658
—89.265

79.175

77.295

77.041

76.786
—52.974
—46.177
—38.108

_~27.654
™~27.078

<

ox
o1 2.00000000 sec
211 503000000 Za:

s701 125.8005413 stwz
130

T T T T T T T T T T T T T T T T T T
180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm



ES-SS-2-90R_1H CDC13_17-09-2023

8
1

(

2930
65536

cpe13
16
o

16.08 h
spect
1
15.10 usec
15.13599968 W
65536
500.2500094 MHz

S8¢C°'1
1621
S0€°1
0TE’'1
LTE'T
I8s°'1T
€ELS'T
8LS"T
vL6'T
6L6°T
L86'T
€66°1
000°'¢

10000.000 Hz

REPEATED nmr
20230917
7115265_0004
1.00000000 sec
500.2530890 MHz

F2 - Acquisition Parameters

Date.
F2 - Processing parameters

Current Data Parameters

NAME

INSTRUM

PROBHD
PULPROG

EXENO
PROCNO
Time

ST
SF

%’

EM
0.30 He
0

WDW
ssB
LB
GB
pc

|

—

Q0
\nl

|

60°T

|

9V 1
60°T
LO" €

i

Loo'¢
v10°'2
ovi'ec
Ly1'¢
961°¢
vot1'¢
LT’ 2
Loe'e
96€°¢
STV ¢
(4% 24
Isv°¢
€€0°€
Lyo' €
T6C’¢
86C°¢
Loe'¢
IT€°€
8TE’ €
9€e’ ¢
6€EC’ €
| 4428
aSv° €
9% °¢€
897 '€
VLY €
687 °€
c0s’¢
2Is’'¢
Iva’€
2es’€
LéV'S
120°L
620°L
1€0°L
8€0°L
69T L
08e°L
Z28¢€°L
06€ "L
26€° L
veaL
92s°L
TeS'L

ET'T

| f

Vo' T
€0°C
€6°T
8T T

4

:

00°

|
:

Ppm
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ES-SS-2-90R_13C_CDC13_17-09-2023

179.926

—161.472

—149.664

_~129.245
127.419

127.127

<~

—89.737

79.188
77.313
77.059
76.805

A\

—52.984

—46.102

—38.106

_~27.575
™~-27.100

—17.897

C><)
BRUKER
(>

Cuszent Data Parameters
N e

ExeNo s
ERocH0 Ft

2 - Acquisition Paramsters
Date_ 20230

17.06 b

INSTRUM spe.

PROBD  E115265_0008 (

suze: 29930

™ 65526

soLvENT epe1a

§s 102e

s 4

s 29761.508 B

rioss 0508261 Hz

A 1.1010048 ssc

=a 03¢

Dy 16,800 ussc

bE 6.50 use:

= o

b1 2.00000000 sac

pi1 003000000 sac

00

sro1 125.3005413 M
1 13¢

21 5.70 usec

pLaL 73.00000000 &

sroz 500,2520010 Mmz

wocz 10

copERGI2 waltsi

Bcen2 00 usce

pLiz 15.13559566 W

PLiz 0.53920000 W

PLls 0127124000 W

£2 - Processing paramsters

sz 32768

sr 1257879626 1z

wou =

o8 o

= 1,00 52

o5 0

ec 1.0

T
190

T
180

T
170

T
160

T
150

T
140

T
130

T
120

T
110

T
100

T
920

T
80

T
70

T
60

T
50

T
40

T
30

20 10 ppm
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ES-SS-2-115_1H CDC13_20-11-2023

7.269

1.00

<)
BRUKER
<)

Current Data Paramsters
NAME

nov 2023
EXPNO

PROCNO H

F2 - Aoquisition Parameters
Date_ 231120

Time 20.11 h
INSTR spect
PROBHD  2115265_0004 (
PULPR(

™ 65536
SOLVENT cpe1s

NS 16

DS

SWH 10000.000 Hz
FIDRES 0.305176 Hz
a9 3.2767999 sec
RG 101

DW 50.000 usec
DE 6.50 usec
TE oK

D1 1.00000000 sec
DO 1

SFO1 500.2530890 MHz
NUC1 13

P1 usec
PLH1 1513550565 W

F2 - Processing parameters
6553,

SF 500.2500057 Mz
WDR ot
ssB 0

1B 0.30 Hz
GB o

Pc 1.00
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ES:?S—Z—115713C7CDC13720—11—2023

200.58

159.972

——91.892

79.034
77.293
77.038
76.784

<
<

—53.079
T—51.944
——45.866

——38.128

A AN O
I~ N <t
HOANANANHO®O
oo™~ WVWYOrS
MOMOANNNNHA

<)
BRUKER
<)

Curzent Data Pazameters
nAE 2

2023
Exexo 3
ERoCHO. bt

F2 - Acquisition Parameters
Date_ 20231120
Time 2110 n
INoTRM spect.
PROBED  £115265_0008 (
PuLEROG 2gpg20

™ 5536
sorvENT el

ns 1020

s s

s 29761.908 Hz
FIDRES 0.506261 uz
2 1.1010088 sec
G 2050

oW 16.600 usec
oE 6.50 usec
=

1 2.00000000 ssc
b1 /03000000 sac
0

sro1 1259005413 Mz
wueL 1sc

L 5.70 ussc
FriL 73.00000000 W
sroz 500.2520010 Mtz
wucz 1
ceDPRG[2 waltzi
reep2 50.00 usse
Tz 15.13899968 W
FLiiz 0.53524000 W
FPLiis 0127124000 W

F2 - Proccasing paramsters

T 32768

sr 125,7879626 Mz
o =

ss8 o

15 1.00 n2
s o

o 1,00

T
200

T
190

T
180

T
170

T
160

T
150

T
140

T
130

T
120

T
110

T
100

T
920

T
80

T
70

T
60

T
50

T
40

T
30

20 10 ppm
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ES-SS-2-123_1H_CDCl13_03-12-2023

s5-123
1
1

Current Data Paramsters
NAME
EXPNO

PROCNO

s
i .
t42t106360
mo2c aan
LEM PR
FEREIRE
EEELH
PRI
ERN
-
P

E o2 ek
I
TJdeERE 8
geEEE 5
L5828 5,
LR T

1

500.2530890 MHz
1H
15.10 usec

1.00000000 sec
15.13599968 W

F2 - Processing parameters

65536
500.2500095 MHz
BN

0.30 Hz

i

|

i

00"

0.5 ppm

1.0
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ES-SS-2-123_13C_CDC13_03-12-2023

201.315

160.048

—91.511

-~
N

79.042
77.285
77.031
76.777

——53.076

——45.850
—41.259
——38.130

—27.216

20.014

19.926

T~17.978

<)
BRUKER
<)

Curzent Data Pazameters
nAE 55-1:

Exexo z
ERoCHO. 1

F2 - Acquisition Parameters
Date. 2023120

Time 12.40 b

INoTRM spect.

PROBED  £115265_0008 (

PuLEROG 2gpg20

™ 5536

sorvENT el

ns 285

s s

s 29761.908 Hz

FIDRES 0.506261 uz

2 1.1010088 sec

G 03

oW 16.600 usec

oE 6.50 usec

= o

o1 2.00000000 ssc

b1 /03000000 sac

0

sro1 1259005413 Mz

wueL 1sc

L 5.70 ussc

FriL 73.00000000 W

sroz 500.2520010 Mtz

wucz 1

ceDPRG[2 waltzis

reep2 50.00 usse
15.13899968 W

FLiiz 0.53524000 W

FPLiis 0127124000 W

F2 - Proccasing paramsters

T 32768

sr 125,7879626 Mz

o =

ss8 o

15 1.00 n2

s o

o 1,00

T
200

T
190

T
180

T
170

T
160

T
150

T
140

T
130

T
120

T
110

T
100

T
20

T
80

T
70

T
60

T
50

T
40

T
30

20 10 ppm
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ES-SS-2-118_1H CDC13_30-11-2023
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ES-8s-2-118_13C_CDC13_30-11-2023
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Curzent Data Pazameters
nAE 55-11

Exexo s
ERoCHO. bt

F2 - Acquisition Parameters
Date. 20231130

Time 1652 n

INoTRM spect.

PROBED  £115265_0008 (

PuLEROG 2gpg20

™ 5536

sorvENT el

ns P

s s

= 29761.908

FIDRES 0.506261 uz

2 1.1010088 sec

G 1030

oW 16.600 usec

oE 6.50 use.

=

o1 2.00000000 ssc

b1 /03000000 sac

0

sro1 1259005413 Mz

wueL 1sc

L 5.70 ussc

FriL 73.00000000 W

sroz 500.2520010 Mtz

wucz 1

ceDPRG[2 waltzis

reep2 50.00 usse
15.13899968 W

FLiiz 0.53524000 W

FPLiis 0127124000 W

F2 - Proccasing paramsters

T 32768

sr 125,7879626 Mz

o =

ss8 o

15 1.00 n2

s o

o 1,00

| A .

T T T T T T T T T T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 920 80 70 60 50 40 30 20 10 ppm



ES-SS-7-43_1H_CDC13_22-12-2023

_—17.849

T~7.832

—7.269

_—6.889
T~6.871

MeO

N

N-Et

<)
BRUKER
<)

Current Data Paramsters
NAME

ss-7-43
EXPNO 4
PROCNO 1

F2 - Acquisition Parameters
Date_ 20231222
Time 14.54 n

INSTRI spect
PROBHD  Z115265_0004 (
PULBROG

™ 65536
SOLVENT cpe13

NS 16

DS

SWH 10000.000 Hz
FIDRES 0.305176 Hz
a0 3.2767999 sec
RG 114

DW 50.000 usec
DE 6.50 usec
TE oK

D1 1.00000000 sec
™0 1
SFOL 500.2530890 MHz
NUC1 1H

P1 15.10 usec
PLW1 15.13599968 W

F2 - Processing parameters
s1 65536

SF 500.2500086 MHz
WDR i
ssB 0

1B 0.30 Hz
GB o

Pc 1.00
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ES-SS-7-43_13C_CDC13_2

186.824

N

_—161.383
T-161.095

-12-2023

——135.388

MeO

——129.017

113.169

——90.101

78.212
77.291

A
AN

77.037
76.783

.

——55.301

—49.759

ad

45.998
45.773

27.655
27.533

ad

sl

——18.035
——12.895

<)
BRUKER
<)

Curzent Data Pazameters
nAE 22-7-4:
Exexo s
ERoCHO. bt

F2 - Acquisition Parameters
Date. 20231222

Time 16.15 n

INoTRM spect.

PROBED  £115265_0008 (

PuLEROG 2gpg20

™ 5536

sorvENT el

ns 1500

s s

s 29761.908 Hz

FIDRES 0.506261 uz

2 1.1010088 sec

G 2050

oW 16.600 usec

oE 6.50 usec

= o

o1 2.00000000 ssc

b1 /03000000 sac

0

sro1 1259005413 Mz

wueL 1sc

L 5.70 ussc

FriL 73.00000000 W

sroz 500.2520010 Mtz

wucz 1

ceDPRG[2 waltzis

reep2 50.00 usse
15.13899968 W

FLiiz 0.53524000 W

FPLiis 0127124000 W

F2 - Proccasing paramsters

T 32768

sr 125,7879626 Mz

o =

ss8 o

15 1.00 n2

s o

o 1,00

190

T
180

T
170

T
160

T
150

T
140

T
130

120

T
110

T
100

T
90

T
80

T
70

T
60

T
50

T
40

T
30

20 10 ppm
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ES-8S-7-45_1H_CDC13_25-12-2023

_—8.147

TS~-8.130
_—17.880
T~7.862

—7.202

7w

N

N-Et

5.411

3.499
3.488

<)
BRUKER
()

Current Data Parameters
NAME REPEAT
EXPNO 4
PROCNO 1

F2 - Acquisition Parameters
2

Date_ 20231225

Time 14.02 b

INSTRUM spect
PROBHD  Z115265_0004 (

PULPROG g
™ 65536
SOLVENT cpc13

NS 16

DS 0

SWH 10000.000 Hz
FIDRES 0.305176 Hz
20 3.2767999 sec
RG

DW 50.000 usec
DE 50 usec
TE 0K

D1 1.00000000 sec
D0 1

sFo1 500.2530890 MHz
Nuc1 1H

P1 15.10 usec
PLWL 15.13599968 W
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NMR Spectra of the product 8: The 'H and NMR "*C spectra given below (pages 106 & 107) belong to an inseparable mixture of two products (two regioisomers
OR a diastereomeric pair in the ratio ~3:1 (77:23)) of the four possible products 8a-d obtained in the reaction of the MBH ketone 4a with 1,2-diaminopropane (2e).
8a & 8b and 8¢ & 8d represent the possible diastereomeric pairs, defined by the relative stereochemistry of the ring junction.
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