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General considerations All chemicals were purchased from commercial vendors and used as
received. Pd(OC(O)'Bu)2 was prepared from Pd(OAc)2 and pivalic acid as reported in the
literature.! Guanidines 1 and 2 were prepared following the literature procedures.? The IR spectral
data were obtained through ATR method from powdered samples on an IRAffinity—1 Shimadzu
FTIR spectrometer in the frequency range 400-4000 cm™. Elemental analyses were performed on
an Elementar Analysensysteme GmbH VarioEL V3.00. *H, BC{*H}, °F NMR and 3P{*H} NMR
spectra were recorded on a JEOL ECX 400 NMR and Bruker AV-400 NMR spectrometers
operating at 400, 100.5, 376.5 MHz and 161.8 MHz, respectively. All NMR measurements were
made at room temperature unless mentioned otherwise. The § (*H) and ¢ (*3C{*H}) are reported in
ppm relative to tetramethylsilane or residual solvent signal. Melting points were recorded on a
Buchi melting point apparatus (Model: M—560) and the reported values are uncorrected.

X-Ray crystallography Details of data collection, structure solution and refinement for
structurally characterized compounds are presented in Tables S1-S3. X-ray crystallographic
diffraction data were collected on Oxford Xcalibur S diffractometer (4-circle kappa goniometer,
Sapphire—3 CCD detector, omega scans, graphite monochromator and a single wavelength
Enhance X-ray source with MoKa radiation) or Rigaku XtaLAB Synergy (4-circle goniometer,
Hybrid Pixel Array Detector, omega scans, graphite monochromator and PhotonJet (Mo) X-ray
source type with micro-focus sealed X-ray tube).® Pre-experiment, data collection, data reduction
and absorption corrections were performed with the CrysAlisPro software suite.* The structures
were solved and refined using the SHELX-2017 program package® and SHELXL-2017/1 (within
the Olex2 1.2 program package).® Non-hydrogen atoms were refined anisotropically. C—H/N—H
hydrogen atoms were placed in geometrically calculated positions by using a riding model. The

molecular structures were created using Olex2 1.2 program package® and Diamond software.’
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DFT calculations The proposed pathway in Scheme 6 was evaluated computationally by using

the B3LYP/6-31G*/ LANL2DZ level of theory®*® and simulating the complexes by substituting
hydrogen in place of -CFs and CH3sNC in place of XyINC. Using the Gaussian 09 software,'® DFT
calculations were performed on G, H, H*, H', I, TS, J, K and K’ and all the molecules were
successfully optimized without any imaginary frequency except TS. Solvent correction for toluene
was performed using the polarizable continuum model on all the optimized systems.}’-*® The
energies of DFT modelled species are listed in Table S4.

Experimental section Some complexes were not characterized by ¥C{!H} NMR

spectroscopy due to their poor solubility in CDCls and DMSO-ds.
Complexes 3-% toluene, 4-% toluene and 5-% toluene-% pivalic acid A 25 mL Round Bottom
(RB) was charged with the guanidine 1 (100 mg, 0.303 mmol) and Pd(OC(O)R")2 (R' = CFs (101
mg, 0.304 mmol), Me (68.0 mg, 0.303 mmol) and '‘Bu (93.5 mg, 0.303 mmol)) separately and the
resulting heterogeneous mixture dispersed in a freshly distilled toluene (10 mL). The contents in
the RB flask were stirred and heated at 65 °C for 6 h. The complete consumption of the guanidine
was verified by TLC in each case using MeOH/ethyl acetate (1/4, v/v) mixture as the eluent. The
reaction mixture was filtered while hot through a Whatman filter paper and the filtrate stored at
RT for one week to afford 3-% toluene as brown solid, 4-¥4 toluene as colourless crystals and 5-%2
toluene-¥2 pivalic acid as pale yellow crystals suitable for SCXRD.

Data for 3-% toluene Yield = 78% (130 mg, 0.237 mmol). M.p. 226.4 °C (decomp.). *H
NMR (CDCls, 400 MHz): 6 8.48 (s, 1 H, NH), 8.12 (d, Jun = 4.8 Hz, 1 H, ArH), 7.42-7.36 (m, 2
H, ArH), 7.14-7.09 (m, 2 H, ArH), 7.05 (t, Jun = 7.6 Hz, 1 H, ArH), 6.89 (d, Jun = 8.0 Hz, 1 H,
ArH), 6.83-6.80 (m, 3 H, ArH), 6.23 (s, 1 H, NH), 5.82 (d, Jun= 7.6 Hz, 1 H, ArH), 5.76 (br, 2 H,
CH?2), 1.96, 1.40 (each s, 2 x 3 H, CH3). **F NMR (CDCls, 376.5 MHz): 6 —74.44. Anal. Calcd for
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Ca3H21F3N4O2Pd (MW = 548.862 g/mol): C, 50.33; H, 3.86; N, 10.21; Found: C, 50.18; H, 3.70;
N, 10.19. IR (KBr, cm™1): w(NH) 3420 (w), 3215 (br); va(OCO) 1674 (s); V(C=N) 1636 (s);
vs(OCO) 1354 (m). ESI-MS (m/z): calcd for [M — OC(O)CF3+ MeCN]*"476.1067, found 476.1072,
calcd for [M — OC(O)CFs]*435.0801, found 435.0812.

Data for 4-Y toluene Yield = 81% (121 mg, 0.244 mmol). M.p. 238.0 °C (decomp.). *H
NMR (CDCls, 400 MHz): § 9.24 (s, 1 H, NH), 8.28 (d, Ju+ = 4.8 Hz, 1 H, ArH), 7.55 (d, Jun = 7.2
Hz, 1 H, ArH), 7.34 (t, Jun = 7.6 Hz, 1 H, ArH), 7.27-7.23 (m, 2 H, ArH, toluene), 7.18-7.16 (m,
3 H, ArH, toluene), 7.11 (t, Jun = 6.6 Hz, 1 H, ArH), 7.06 (d, Jun = 7.6 Hz, 1 H, ArH), 7.00 (t, J1H
=7.4Hz, 1 H, ArH), 6.85-6.75 (m, 4 H, ArH), 6.18 (s, 1 H, NH), 6.08 (d, Jun = 7.2 Hz, 1 H, ArH),
5.69 (br, 2 H, CH2), 2.35 (s, 3 H, CHs, toluene), 2.28, 1.95, 1.36 (each s, 3 x 3 H, CHs). Anal.
Calcd for C23H24N40O2Pd-¥ C7Hs (MW = 494.891 + 23.035 g/mol): C, 57.40; H, 5.06; N, 10.82;
Found: C, 57.06; H, 5.01; N, 11.09. IR (KBr, cm™): v(NH) 3421 (m); va(OCO) 1641 (s); v(C=N)
1589 (s); vs(OCO) 1381 (m). ESI-MS (m/z): calcd for [M — OC(O)Me + MeCN]*476.1067, found
476.1074, calcd for [M — OC(O)Me]* 435.0801, found 435.0808.

Data for 5-%2 toluene-%2 pivalic acid Yield = 69% (112 mg, 0.209 mmol). M.p. 260.1 °C
(decomp.). *H NMR (CDCls, 400 MHz): 6 9.47 (s, 1 H, NH), 8.24 (d, Jun = 5.2 Hz, 1 H, ArH),
7.56 (br d, Jun = 5.6 Hz, 1 H, ArH), 7.28 (t, Jun = 7.6 Hz, 1 H, ArH), 7.10 (t, Jun = 6.4 Hz, 1 H,
ArH), 7.07-7.00 (m, 3 H, ArH), 6.96 (br t, Jun = 6.8 Hz, 1 H, ArH), 6.74-6.64 (m, 5 H, ArH +
CHz), 6.01 (s, 1 H, NH), 1.92 (s, 3 H, CH3), 1.33 (s, 9 H, C(CHs)3), 1.29 (s, 3 H, CH3). 3C{*H}
NMR (CDCls, 100.5 MHz): 6 185.9, 161.5, 146.8, 146.3, 137.1, 136.7, 134.7, 134.4, 133.9, 130.9,
126.8, 126.6, 126.5, 126.3, 125.3, 121.7, 120.3, 120.1, 120.0, 60.4, 40.0, 38.7, 28.8, 27.5, 17.8,
16.8. Anal. Calcd for C2s6H30N4O2Pd-%2 C7Hs (MW = 536.972 + 46.070 g/mol): C, 60.77; H, 5.88;

N, 9.61; Found: C, 61.12; H, 5.57; N, 9.73. IR (KBr, cm1): v(NH) 3420 (w); va(OCO) 1707 (S);
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v(C=N) 1640 (m); vs(OCO) 1354 (m). ESI-MS (m/z): calcd for [M — OC(O)'Bu + MeCN]*
476.1067, found 476.1084; calcd for [M — OC(O)'Bu]* 435.0801, found 435.0818.

Complexes 6-9 A 25 mL RB was charged with the guanidine, 2 (100 mg, 0.228 mmol) and
Pd(OC(O)R")2 (R' = CF3(75.8 mg, 0.228 mmol), Me (51.2 mg, 0.228 mmol) and '‘Bu (70.4 mg,
0.228 mmol)) separately and the resulting heterogeneous mixture dispersed in a freshly distilled
toluene (10 mL). The contents in the RB flask were stirred and heated at 65 °C for 6 h. The
complete consumption of the guanidine was verified by TLC in each case using ethyl acetate/n-
hexane (1/1, v/v) mixture as the eluent. The reaction mixture was filtered while hot through a
Whatman filter paper and the filtrate stored at RT for one week to afford 6, an admixture of 7 + 9
and 8 as white, light brown and pale yellow solids, respectively. Complexes 6 and 7 were obtained
as colorless crystals suitable for SCXRD in toluene at RT over the period of five days.

Data for 6 Yield = 66% (99.0 mg, 0.151 mmol). M.p. 255.0 °C (decomp.). *H NMR
(CDCls, 400 MHz): § 8.75 (s, 1 H, NH), 8.12 (d, Jun = 5.6 Hz, 1 H, ArH), 7.71-7.68 (m, 2 H,
ArH), 7.48 (dt, Jun = 7.6 Hz, Jun = 1.6 Hz, 1 H, ArH), 7.41 (t, Jun = 7.6 Hz, 1 H, ArH), 7.36 (d,
Jun=7.6 Hz, 1 H, ArH), 7.20-7.13 (m, 2 H, ArH), 6.98-6.95 (m, 2 H, NH + ArH), 6.64 (d, Jun =
2.4 Hz, 1 H, ArH), 5.97 (d, Jun = 8.0 Hz, 1 H, ArH), 5.69 (br, 2 H, CH>). 1°F NMR (CDCls, 376.5
MHz): 6 —61.28, —61.38 and —74.50. Anal. Calcd for C2sHisN4F9O2Pd (MW = 656.805 g/mol): C,
42.06; H, 2.30; N, 8.53. Found: C, 42.33; H, 2.01; N, 8.76. IR (KBr, cm~1): v(NH) 3433 (w), 3231
(br w); va(OCO) 1672 (s); v(C=N) 1647 (m); vs(OCO) 1308 (m). ESI-MS (m/z): calcd for [M —
OC(O)CFs+ MeCN]*584.0501, found 584.0514.

Data for 7 + 9 Yield = 82% (113 mg, 0.187 mmol). M.p. 248.0 °C (decomp.). The H
NMR spectrum indicated the presence of two species in about 1.00:0.12 ratio as estimated from

the integrals of aromatic and NH protons. *H NMR (CDCls, 400 MHz): § 9.74 (s, 1 H, NH, 7),
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9.35(s, 1 H, NH, 9), 8.23 (d, Ju =5.2 Hz, 1 H, ArH, 7), 8.12 (d, Jun = 5.2 Hz, 1 H, ArH, 9), 7.90
(d, Jun = 7.6 Hz, 1 H, ArH, 7), 7.72 (d, Jun = 7.6 Hz, 1 H, ArH, 9), 7.68 (d, Ju+ = 8.8 Hz, 1 H,
ArH, 9), 7.64 (d, Jus = 7.2 Hz, 1 H, ArH, 7), 7.50 (t, Jun = 8.0 Hz, 1 H, ArH, 9), 7.41-7.30 (m, 5
H, ArH, 7 (3H) and 9 (2 H)), 7.21 (t, Jui = 8.0 Hz, 1 H, ArH, 9), 7.13-7.05 (m, 4 H, ArH, 7 (2 H)
+9(2H)),6.96 (t, Juh = 7.6 Hz, 1 H, 7), 6.92 (t, Jun = 8.0 Hz, 1 H, ArH, 9), 6.85 (d, JuH = 8.0
Hz, 1 H, ArH, 7), 6.55 (s, 1 H, NH, 9), 6.48 (s, 1 H, NH, 7), 6.30 (d, JuH = 5.2 Hz, 1 H, ArH, 9),
6.01 (d, Jur = 7.6 Hz, 1 H, ArH, 7), 5.64 (br, 2 H, CHz,7), 5.57 (br, 2 H, CHz,9), 2.20 (s, 6 H,
CHs, 7 (3 H) and 9 (3 H)). **F NMR (CDCls, 376.5 MHz): § —-61.37 (7), —61.40 (9), —61.47 (9), —
61.54 (7). Anal. Calcd for C2sH1sFsN4O2Pd (MW = 602.833 g/mol): C, 45.83; H, 3.01; N, 9.29.
Found: C, 45.88; H, 2.63; N, 9.64. IR (KBr, cm™%): v(NH) 3434 (w); va(OCO) 1652 (s); v(C=N)
1607 (m); vs(OCO) 1311 (m). ESI-MS (m/z): calcd for C21H1sFsNsPd [M — OC(O)Me + MeCN]*
584.0501, found 584.0512; calcd for C21HisFeN4Pd [M — OC(O)Me]* 543.0236, found 543.0244.

Data for 8 Yield = 88% (129 mg, 0.200 mmol). M.p. 240.0 °C (decomp.). *H NMR
(CDCls, 400 MHz): 6 10.03 (s, 1 H, NH), 8.19 (d, Jun = 5.2 Hz, 1 H, ArH), 8.02 (d, Ju+ = 7.6 Hz,
1 H, ArH), 7.63 (d, Jun = 7.6 Hz, 1 H, ArH), 7.38-7.32 (m, 2 H, ArH), 7.27 (m, 2 H, ArH), 7.16—
7.11 (m, 2 H, ArH), 6.93 (t, Jun = 7.8 Hz, 1 H, ArH), 6.81 (d, Jun = 7.6 Hz, 1 H, ArH), 6.44 (s, 1
H, NH), 6.38 (br, 2 H, CH2), 1.14 (s, 9 H, C(CHz)3). *C{*H} NMR (CDCls, 100.5 MHz): § 186.3,
161.2, 147.1, 146.8, 140.1, 137.3, 135.0, 133.6, 133.0, 131.5, 129.5 (q, 2Jcr = 29.8 Hz), 129.2,
128.3, 127.4 (q, 3Jcr = 4.8 Hz), 124.1, 123.3 (each q, YJcr = 273.6 Hz), 122.8 (q, 3Jcr = 3.8 Hz),
122.1,120.2, 119.6, 114.0 (q, 2Jcr = 28.8 Hz), 60.2, 39.8, 28.5. 1°F NMR (CDCls, 376.5 MHz): ¢
—61.33, —-61.52. Anal. Calcd for C26H2aNsFsO2Pd (MW = 644.914 g/mol): C, 48.42; H, 3.75; N,
8.69. Found: C, 48.72; H, 3.60; N, 8.73. IR (KBr, cm™): v(NH) 3438 (w); va(OCO) 1653 (s);

v(C=N) 1605 (m); vs(OCO) 1311 (m). ESI-MS (m/z): calcd for CaiHisFeNaPd [M — OC(O)Bu +
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MeCN ]* 584.0501, found 584.0523; calcd for C21HisFsNsPd [M — OC(O)'Bu]* 543.0236, found
543.0254.

Procedure for pure 7

A 25 mL RB was charged with the guanidine, 2 (100 mg, 0.228 mmol) and Pd(OAc)2 (51.2, 0.228
mmol) and the resulting heterogeneous mixture dispersed in a freshly distilled toluene (10 mL).
The contents in the RB flask were stirred at RT for 6 h. The complete consumption of the guanidine
was verified by TLC using ethyl acetate/n-hexane (1/1, v/v) mixture as the eluent. The reaction
mixture was filtered through a Whatman filter paper and stored at RT for one week to afford 7 as
white solid in 86% (118 mg, 0.195 mmol) yield.

Data for 7 Yield = 86% (118 mg, 0.196 mmol). M.p. 249.0 °C (decomp.). *H NMR
(CDCl3, 400 MHz): 5 9.80 (s, 1 H, NH), 8.23 (d, Jun = 5.6 Hz, 1 H, ArH), 7.90 (d, Jun = 7.2 Hz,
1 H, ArH), 7.64 (d, Jun = 7.2 Hz, 1 H, ArH), 7.39-7.30 (m, 3 H, ArH), 7.14-7.08 (m, 2 H, ArH),
6.95 (t, Jun = 7.6 Hz, 1 H, ArH), 6.85 (d, Jun = 8.0 Hz, 1 H, ArH), 6.47 (s, 1 H, NH), 6.01 (d, Jun
= 7.6 Hz, 1 H, ArH), 5.63 (br, 2 H, CH2), 2.20 (s, 3 H, CHs). 2*F NMR (CDCls, 376.5 MHz): § —
61.28, —61.45. Anal. Calcd for C23sHisFsN4+O2Pd (MW = 602.833 g/mol): C, 45.83; H, 3.01; N,
9.29. Found: C, 45.88; H, 2.63; N, 9.64. IR (KBr, cm™): v(NH) 3434 (w); va(OCO) 1654 (s);
v(C=N) 1617 (m); vs(OCO) 1314 (m).

Complexes 10 and 11 A 25 mL RB was charged with 3 (104 mg, 0.190 mmol) or 6 (125 mg,
0.190 mmol) and PPhs (50.0 mg, 0.190 mmol) separately, dissolved the mixture in CH2Cl2 (10
mL) and set to stir for 24 h at RT. The reaction mixture was filtered through a Whatman filter
paper, the filtrate layered with toluene and stored at RT for one week to afford 10 and 11 as

colorless crystals.
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Data of 10 Yield = 82% (126 mg, 0.155 mmol). M.p. 203.9 °C (decomp.). *H NMR
(CDCl3, 400 MHz): 6 10.15 (s, 1 H, NH), 7.67-7.61 (m, 8 H, ArH), 7.46 (dt, Jun = 7.6 Hz, Jun =
1.6 Hz, 3 H, ArH), 7.39-7.35 (m, 7 H, ArH), 7.32-7.30 (m, 1 H, ArH), 7.23-7.19 (m, 3 H, ArH),
6.95 (s, 1 H, NH), 6.72-6.69 (m, 1 H, ArH), 6.58-6.54 (m, 2 H, ArH), 6.03 (t, Jun = 7.8 Hz, 1 H,
ArH), 5.61 (d, Jun = 2.0 Hz, 2 H, CH2), 2.36, 1.75 (each s, 2 x 3 H, CHs). 3C{*H} NMR (CDCls,
100.5 MHz): § 164.2, 161.6 (q, 2Jcr = 32.7 Hz), 149.5, 149.0, 138.8, 138.6, 138.4, 136.5, 136.1,
135.4, 135.0, 134.9, 131.6, 131.4, 130.4, 129.9, 129.0, 128.9, 128.0, 127.6, 127.3, 127.0, 123.6,
122.5,122.3,121.8, 117.3 (g, Jcr = 295.4 Hz), 58.5, 18.2, 17.9. 1°F NMR (CDCls, 376.5 MHz):
5 —74.99. 31P{"H} NMR (CDCls, 161.8 MHz): 5 35.91. Anal. Calcd for CaiHzsNaF302PPd (MW
= 811.154 g/mol): C, 60.71; H, 4.47; N, 6.91. Found: C, 60.72; H, 4.39; N, 6.88. IR (KBr, cm™):
v(NH) 3412 (w); va(OCO) 1685 (s); v(C=N) 1620 (m); vs(OCO) 1436 (m). Am (Q* cm? mol,
MeCN) = 72.36 (103 M).

Data of 11 Yield = 85% (148 mg, 0.161 mmol). M.p. 184.7 °C (decomp.). *H NMR
(CDCls, 400 MHz): § 10.81 (s, 1 H, NH), 7.82-7.79 (m, 2 H, ArH), 7.74-7.62 (m, 9 H, ArH),
7.57-7.53 (m, 1 H, ArH), 7.50-7.47 (m, 3 H, ArH), 7.39 (dt, Ju1 = 7.4 Hz, Jun = 2.0 Hz, 6 H,
ArH), 7.24 (d, Jun = 5.6 Hz, 1 H, ArH), 6.94-6.88 (m, 2 H, ArH (1 H), NH (1 H)), 6.78 (d, Jun =
2.4 Hz, 1 H, ArH), 6.73 (t, Jun = 6.6 Hz, 1 H, ArH), 6.13 (t, Jun = 7.6 Hz, 1 H, ArH), 5.75 (br, 2
H, CHz). *F NMR (CDCls, 376.5 MHz): 5 —60.73, —61.14, —75.04. 3'P{*H} NMR (CDCls, 161.8
MHZz): 6 36.34. Anal. Calcd for Ca1H3oN4F9O2PPd (MW = 919.096 g/mol): C, 53.58; H, 3.29; N,
6.10; Found: C, 53.81; H, 3.05; N, 6.19. IR (KBr, cm™): v(NH) 3437 (w); va(OCO) 1683 (5);
v(C=N) 1598 (m); vs(OCO) 1420 (m). Am (Q! cm? mol-%, MeCN) = 75.84 (103 M).

Complex 12 In a 5 mm Wilmad NMR tube fitted with a w/J Young valve, complex 7 (22.9 mg,

0.038 mmol) and PPhs (10.0 mg, 0.038 mmol) were added and dissolved in CDClIs (0.6 mL). The
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contents in the NMR tube was shaken well for about 5 min and *H, **F and *!P{*H} NMR spectra
were recorded. Complex 12 could not be isolated in solid form as it reverts back to the respective
starting materials during crystallization. Hence, 12 was characterized only by H, *°F and 3'P{*H}
NMR spectroscopies.

Data of 12 *H NMR (CDCls, 400 MHz): § 7.74-7.65 (m, 3 H, ArH), 7.61-7.50 (m, 9 H,

ArH (8 H) + NH (1 H)), 7.44-7.41 (m, 3 H, ArH), 7.37-7.34 (m, 8 H, ArH (7 H)+ NH (1 H)),
7.25 (d, Jun = 5.2 Hz, 1 H, ArH), 6.91 (d, Jun = 7.6 Hz, 1 H, ArH), 6.88 (d, Jun = 8.0 Hz, 1 H,
ArH), 6.70 (t, Jun = 6.0 Hz, 1 H, ArH), 6.08 (t, Jun = 7.6 Hz, 1 H, ArH), 5.76 (s, 2 H, CH2), 1.89
(s, 3 H, CHa). °F NMR (CDCls, 376.5 MHz): 6 —60.72, —61.40. 3P{"H} NMR (CDCls, 161.8
MHz): 6 34.71.
Complex 13 A 25 mL RB was charged with 2,6-xylylisocyanide (20.0 mg, 0.152 mmol) and 3
(83.4 mg, 0.152 mmol) the resulting mixture dissolved in CH2Cl2 (10 mL) and set to stir at RT for
24 h. The reaction mixture was filtered through a Whatman filter paper, the filtrate layered with
toluene and stored at RT for one week to afford 13 as light pink crystals, respectively.

Data of 13 Yield = 80% (82.7 mg, 0.122 mmol). M.p. 126.6 °C (decomp.). 'H NMR
(CDCls, 400 MHz): § 10.37 (s, 1 H, NH), 8.51 (d, Jun = 5.6 Hz, 1 H, ArH), 7.98-7.90 (m, 2 H,
ArH), 7.56 (d, Jun = 7.6 Hz, 1 H, ArH), 7.39-7.34 (m, 4 H, ArH), 7.31-7.29 (m, 2 H, ArH), 7.24
(brs, 1 H, ArH), 7.17 (d, Jun = 7.6 Hz, 1 H, ArH), 6.90 (d, Jur = 6.8 Hz, 1 H, ArH), 6.78 (s, 1 H,
NH), 6.66 (t, Jun = 7.6 Hz, 1 H, ArH), 5.82 (s, 2 H, CH2), 2.56 (s, 2 x 3 H, CHs), 2.36, 1.69 (each
s, 2 x 3 H, CHa). 3C{*H} NMR (CDCls, 100.5 MHz): § 163.4, 161.6 (q, 2Jcr = 33.4 Hz), 148.3,
147.4, 141.3, 139.2, 137.0, 135.9, 135.3, 135.0, 131.8, 130.7, 129.1, 128.8, 128.6, 128.4, 127.9,
125.6, 123.5, 123.4, 123.3, 121.8, 117.4 (g, Ncr = 296.1 Hz), 60.5, 19.1, 18.0, 17.8. *F NMR

(CDCls, 376.5 MHz): 6 ~75.08. Anal. Calcd for Cs2HaoNsF302Pd (MW = 680.040 g/mol): C,
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56.52; H, 4.45; N, 10.30. Found: C, 56.76; H, 4.51; N, 10.37. IR (KBr, cm™): v(NH) 3411 (w);
v(C=N) 2175 (s); va(OCO) 1674 (s); v(C=N) 1633 (m); vs(OCO) 1445 (m). Am (! cm? mol-,
MeCN) = 59.29 (102 M).

Complexes 14 A 25 mL RB was charged with 2,6-xylylisocyanide (20.0 mg, 0.152 mmol) and 6
(99.8 mg, 0.152 mmol), the resulting mixture dissolved in CH2Cl2 (10 mL) and set to stir at RT
for 24 h. The reaction mixture was filtered through a Whatman filter paper, layered with toluene
and stored at RT for one week to afford 14 as light pink crystals.

Data of 14 Yield = 81% (97.0 mg, 0.123 mmol). M.p. 179.8 °C (decomp.). *H NMR
(CDCls, 400 MHz): 6 10.83 (s, 1 H, NH), 8.51 (d, Jun = 4.4 Hz, 1 H, ArH), 7.95 (br, 2 H, ArH),
7.89 (d, Jun = 7.2 Hz, 1 H, ArH), 7.81 (d, Jun = 7.2 Hz, 1 H, ArH), 7.71 (t, Jun = 6.8 Hz, 1 H,
ArH), 7.64 (d, Jun = 7.2 Hz, 1 H, ArH), 7.58 (t, Jun = 7.0 Hz, 1 H, ArH), 7.39-7.33 (m, 3 H, ArH),
7.27-7.25 (m, 2 H, ArH), 6.92 (s, 1 H, NH), 6.82 (t, Jun = 7.2 Hz, 1 H, ArH), 5.83 (br, 2 H, CH>),
2.56 (s, 2 x 3 H, CH3). ®*C{*H} NMR (CDCls, 100.5 MHz): § 163.0, 161.6 (q, 2Jcr = 32.7 Hz),
148.5, 147.7, 147.2, 139.5, 135.9, 134.1, 133.9, 133.7, 132.3, 131.0, 130.0 (g, 2Jcr = 30.4 H2),
129.4, 128.8, 128.6, 127.8 (q, *Jcr = 4.3 Hz), 125.6 (br), 124.3 (q, 3Jcr = 5.1 Hz), 124.0 (q, *JcF =
274.3 Hz), 123.8, 123.2 (q, YJor = 272.9 Hz), 123.1, 121.4, 118.7, 116.1 (q, 2Jcr = 29.0 Hz), 60.7,
19.1. **F NMR (CDCls, 376.5 MHz): 6 —61.16, —61.58, —75.18. Anal. Calcd for C32H2sNsFeO2Pd
(MW = 787.983 g/mol): C, 48.78; H, 3.07; N, 8.89. Found: C, 48.84; H, 3.05; N, 9.20. IR (KBr,
cm™1): v(NH) 3447 (w), v(C=N) 2188 (m), va(OCO) 1680 (s); v(C=N) 1604 (m); vs(OCO) 1455
(m). Am (Qt cm? mol-1, MeCN) = 57.17 (102 M).

Complexes 15 A 25 mL RB was charged with 2,6-xylylisocyanide (20.0 mg, 0.152 mmol), 4 (78.7
mg, 0.152 mmol) or 5 (88.6 mg, 0.152 mmol) separately, the resulting mixture dissolved in CH2Cl:

(10 mL) and set to stir at RT for 24 h. The reaction mixture was filtered through a Whatman filter
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paper, the filtrate layered with toluene and stored at RT for three weeks to afford 15 as dark red
crystals suitable for SCXRD. Yields = 77% (68.8 mg, 0.118 mmol) from 4 and 81% (72.3 mg,
0.124 mmol) from 5.
Alternate Method for 15
A 25 mL RB was charged with 4 (50.0 mg, 0.096 mmol) and 'BuOK (43.0 mg, 0.384 mmol) in
CHCIs (10 mL) and the resulting mixture stirred at RT for 5 min. To this solution 2,6-
xylylisocyanide (15.1 mg 0.115 mmol) was added and stirred for 24 h. During the course of the
reaction, color of the solution changed from yellow to dark red indicating the formation of
oxygenated product, 15. The reaction mixture was filtered through a Whatman filter paper and the
filtrate evaporated under vacuum to afford 15 in 82% (46.1 mg, 0.079 mmol) yield.

Data of 15 M.p. 226.4 °C (decomp.). *H NMR (CDCIs, 400 MHz): 6 10.69 (s, 1 H, NH),
8.54 (d, Jun = 8.0 Hz, 1 H, ArH), 8.45 (d, Jun = 7.2 Hz, 1 H, ArH), 8.31 (d, Jun = 7.6 Hz, 1 H,
ArH), 8.04 (dt, Jun = 7.6 Hz; 1.2 Hz, 1 H, ArH), 7.53 (t, Jun = 6.0 Hz, 1 H, ArH), 7.42 (d, Jun =
7.2 Hz, 1 H, ArH), 7.35 (t, Jun = 7.6 Hz, 1 H, ArH), 7.24-7.16 (m, 4 H, ArH), 6.98 (d, Jun = 7.2
Hz, 1 H, ArH), 6.92 (t, Jan = 7.2 Hz, 1 H, ArH), 6.53 (t, Jun = 7.4 Hz, 1 H, ArH), 2.57 (s, 2 x 3
H, CHs), 2.43, 2.38 (each s, 2 x 3 H, CHs). *C{*H} NMR (CDCls, 100.5 MHz): 5 172.6, 154.8,
148.3, 143.7, 141.4, 140.2, 140.1, 139.7, 135.9, 134.7, 133.2, 130.3, 129.8, 128.6, 128.5, 128.1,
127.8, 126.9, 125.8, 122.8, 121.5, 120.9, 21.9, 19.2, 18.9. Anal. Calcd for C30H27NsOPd-¥%s H20
(MW =580.000 + 4.504 g/mol): C, 61.65; H, 4.74; N, 11.98. Found: C, 61.70; H, 4.72; N, 12.17.
IR (KBr, cm™): v(NH) 3425 (w); v(C=N) 2160 (s); v(C=0) 1639 (s); v(C=N) 1530 (s).
Complexes 16 A 25 mL RB was charged with 2,6-xylylisocyanide (20.0 mg, 0.152 mmol) and 7

(91.6 mg, 0.152 mmol), the resulting mixture dissolved in CH2Cl2 (10 mL) and set to stir at RT
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for 24 h. The reaction mixture was filtered through a Whatman filter paper, layered with toluene
and stored at RT for three weeks to afford 16 as red crystals suitable for SCXRD.

Data of 16 Yield = 78% (81.6 mg, 0.119 mmol). M.p. 242.3 °C (decomp.). *H NMR

(CDCl3, 400 MHz): 5 11.10 (s, 1 H, NH), 8.41 (d, Jun = 4.4 Hz, 1 H, ArH), 8.29 (d, Jun= 7.6 Hz,
1 H, ArH), 8.18 (d, Jun= 8.4 Hz, 1 H, ArH), 7.90 (t, Jun = 7.6 Hz, 1 H, ArH), 7.71 (d, Ju = 7.6
Hz, 1 H, ArH), 7.56 (d, Jun = 8.0 Hz, 1 H, ArH), 7.49 (t, Jum = 7.0 Hz, 2 H, ArH), 7.39-7.35 (m,
2 H, ArH), 7.24 (d, Jun = 7.6 Hz, 2 H, ArH), 7.10 (t, Jun = 7.6 Hz, 1 H, ArH), 6.62 (t, Jun = 7.4
Hz, 1 H, ArH), 2.57 (s, 2 x 3 H, CHs). *F NMR (CDCls, 376.5 MHz): § -59.98, —61.34. Anal.
Calcd for C3oH21NsFsOPd (MW = 687.942 g/mol): C, 52.38; H, 3.08; N, 10.18. Found: C, 52.55;
H, 3.23; N, 10.47. IR (KBr, cm™): v(NH) 3010 (br w), v(C=N) 2174 (m), v(C=0) 1643 (m),
v(C=N) 1517 (5).
Complexes 17 A 25 mL RB was charged with 2,6-xylylisocyanide (20.0 mg, 0.152 mmol) and 8
(98.0 mg, 0.152 mmol), the resulting mixture dissolved in CH2Cl2 (10 mL) and set to stir at RT
for 24 h. The reaction mixture was filtered through a Whatman filter paper, layered with toluene
and stored at RT for three days to afford 17 as orange crystals suitable for SCXRD.

Data of 17: Yield = 76% (77.9 mg, 0.116 mmol). M.p. 198.5 °C (decomp.). *H NMR
(CDCls, 400 MHz): 6 8.52 (d, Jun= 5.6 Hz, 1 H, ArH), 7.83 (t, JhH = 8.4 Hz, 2 H, ArH), 7.60 (d,
Jun=T7.6 Hz, 2 H, ArH), 7.43 (t, Jun = 7.6 Hz, 1 H, ArH), 7.33 (t, Jun = 7.6 Hz, 1 H, ArH), 7.28—
7.23 (M, 2 H, ArH), 7.20 (d, Jun = 7.6 Hz, 2 H, ArH ), 7.04 (d, Jun = 8.0 Hz, 1 H, ArH), 7.00 (t,
Jun = 7.6 Hz, 1 H, ArH), 6.86 (br, 1 H, NH), 6.59 (t, Jun = 7.6 Hz, 1 H, ArH), 5.55 (s, 2 H, CH>),
2.53 (s, 6 H, 2 x CHs). ®*C{*H} NMR (CDCls, 100.5 MHz): 6 165.9, 149.6 (br), 148.6, 147.2,
146.5, 138.3, 138.0, 135.7, 132.6, 130.3, 129.1, 128.6, 128.3, 127.6, 126.9, 126.7 (q, 3JcF = 5.8

Hz), 126.3, 125.4, 124.9 (q, 2Jcr = 28.3 Hz), 124.8, 124.7 (each g, Jcr = 273.6 Hz), 123.7 (q, 3Jcr
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= 5.8 Hz), 122.7, 121.9, 121.0, 118.4, 113.8 (g, 2Jcr = 29.0 Hz), 62.1, 19.1. F NMR (CDCls,
376.5 MHz): 6 —61.47, —61.84. Anal. Calcd for CaoH23NsFsPd (MW = 673.959 g/mol): C, 53.46;
H, 3.44; N, 10.39. Found: C, 53.19; H, 3.16; N, 10.63. IR (KBr, cm1): v(NH) 3425 (w); v(C=N)
2175 (m); v(C=N) 1523 (m).

General procedure for cycloisomerization of 4-pentynoic acid

Ina5 mm Wilmad NMR tube fitted with a w/J Young valve, 4-pentynoic acid (6 mg, 0.061 mmol)
was dissolved in 0.6 mL CDClIs. To this solution, 1 mol% catalyst solution of 3-8 prepared in
CDClswas added and the NMR tube was shaken briefly. The progress of the reaction involving 4-
pentynoic acid (7.00 mg, 0.071 mmol) and 8 (0.46 mg, 1 mol%) in CDCls was monitored by *H
NMR spectroscopy at regular time interval. The signals of CH2 protons of the product slowly

emerged while corresponding signals of 4-pentynoic acid disappeared completely after 12 h.
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Table S1 Crystallographic data for 3-%% toluene, 5-% toluene-%2 pivalic acid and 6.

3.% toluene 5-% toluene-%: pivalic g
acid

Formula C26.5H25F3N4O2Pd C32H3s5N403Pd C23H15F9N4O2Pd
Fw 594.90 633.57 656.79
Temperature (K) 293(2) 293(2) 293(2)
Wavelength (A) 0.71073 0.71073 0.71073
Crystal system triclinic monoclinic monoclinic
Space group P-1 P2i/c P2i/c
a(A) 11.2472(5) 11.8433(3) 13.8775(5)
b (A) 11.6670(6) 18.0831(5) 22.4973(9)
c (A) 20.8033(6) 29.6288(9) 16.1759(6)
a (deg) 99.053(3) 90 90
[ (deg) 99.487(3) 90.847(2) 96.334(4)
7 (deg) 97.943(4) 90 90
Volume (A3 2620.9(2) 6344.7(3) 5019.4(3)
z 4 8 8
praicd (Mg/m3) 1.508 1.327 1.738
(Mo Ko) (mm™)  0.760 0.621 0.835
F(000) 1204.0 2628.0 2592.0
26range (deg) 7.088 to 52.742 6.828 to 49.998 6.806 to 52.744
No. of reflns 10696 81137 69215
collected
No. of reflnsused 10696 11155 12245
Parameters 657 673 758
R [I>20()]2 0.0782 0.0555 0.0501
wR:2 (all reflns)® 0.2199 0.1204 0.1126
GooF on F2¢ 1.053 1.0318 1.036
Largest diff. peak 1 91/-1.07 0.50/-0.48 0.56/-0.64

and hole, (e-A-)

Re=3| | Fol —|Fel [ /2] Fol ; "WR2 = {Z[w(Fo? — F)?)/Z[w(Fo?)]}?;
CS - {Z[W(Foz _ FCZ)Z]/(n_p)}IIZ
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Table S2 Crystallographic data for 7, 10 and 14.

7 10 14
Formula CasH36F12NsO4Pd2 CasHaaF3N4O2PPd C32H24F9Ns0O2Pd
Fw 1205.63 903.24 787.96
Temperature (K) 293(2) 293(2) 293(2)
Wavelength (A) 0.71073 0.71073 0.71073
Crystal system monoclinic triclinic monoclinic
Space group P2i/c P-1 P2i/c
a(A) 14.2253(3) 10.8143(3) 8.2270(3)
b (A) 19.3693(3) 14.5146(3) 26.1341(7)
c (A) 17.4110(3) 14.5400(4) 15.2245(4)
o (deg) 90 94.143(2) 90
[ (deg) 93.317(2) 109.681(2) 98.085(3)
7 (deg) 90 90.228(2) 90
Volume (A3) 4789.29(15) 2142.36(10) 3240.81(17)
YA 4 2 4
praicd (Mg/m?) 1.672 1.400 1.615
(Mo Kao)) (mm™)  0.850 0.527 0.663
F(000) 2400.0 928.0 1576.0
20 range (deg) 6.664 t0 52.744 6.24 10 52.742 4.126 to 54.388
No. of refins 67124 31624 8299
collected
No. of reflns used 9772 8745 8299
Parameters 651 476 473
R [I>26(1)]? 0.0492 0.0502 0.1133
WR: (all reflns)® 0.1146 0.1481 0.3366
GooF on F2¢ 1.022 1.067 1.369
Largest diff. peak 0.59/-0.82 0.73/-0.61 1.53/-0.95

and hole, (e-A-%)

3Ry =3/ | Fol —[Fdl[/2] Fol ; PwR2 = {Z[w(Fo? — F2)2/[w(Fo?)2 1}

°S = {E[W(Fo? — FA)?)/(n-p)}+2



Table S3 Crystallographic data for 15, 16 and 17-toluene.

15 16 17-toluene
Formula Cs0H27NsOPd C3oH21FsNsOPd  CsssH27FsNsPd
Fw 579.96 687.92 720.027
Temperature (K) 293(2) 204.15 293(2)
Wavelength (A) 0.71073 0.71073 0.71073
Crystal system triclinic triclinic triclinic
Space group P-1 P-1 P-1
a(A) 7.3937(3) 8.4101(5) 8.7513(2)
b (A) 13.2167(4) 11.9592(3) 12.4438(3)
c(A) 13.2300(5) 14.4653(3) 14.6041(4)
« (deg) 89.666(3) 82.430(2) 92.799(2)
B (deg) 78.792(3) 74.423(4) 96.175(2)
7 (deg) 87.117(3) 72.257(4) 100.159(2)
Volume (A3) 1266.57(8) 1332.82(10) 1552.62(7)
YA 2 2 2
pealed (Mg/md) 1.521 1.714 1.540
#(Mo Ka) (mm™) 0.766 0.774 0.666
F(000) 592.0 688.0 724.6
260range (deg) 5.616 t0 52.742 6.594 t0 52.744  6.31052.74
No. of refins collected 10384 16195 31500
No. of reflns used 10384 5443 6336
Parameters 339 390 434
R [I>26(1)]2 0.0508 0.0417 0.0294
wR: (all reflns)® 0.1589 0.0995 0.0744
GooF on F?¢ 1.069 0.991 1.039
Largest diff. peak and 59/.0.76 0.96/-0.81 0.41/-0.53

hole, (e-A~%)

aR1 =3[ Fol —|Fel [ /2] Fol ; "WR2 = {[w(Fo? — Fe2)?)/Z[W(Fo?)?1}2;
°S = {Z[w(Fo? — Fc?)2/(n—p)}?



Table S4 List of electronic energies of G, H, H*, H', I, TS, K and K’ at the B3LYP/6-31G*/LANL2DZ level of theory and basis sets.

Systems E ZPE Thermal Thermal Solvation | Total energy including
(Hartree) (Hartree) | correction | correctionto | (Toluene) solvent,
to energy Gibbs kcal/mol ZPE and thermal
(Hartree) free energy Corrections
(Hartree) (Hartree)
G —1212.1564521 0.361729 0.386142 0.304495 —6.83 -1211.114967
H —1211.585352 0.346434 0.371052 0.287614 -27.03 —1210.623335
H* —1211.549814 0.349679 0.37389 0.291716 -5.50 -1210.54329
| —-1361.902723 0.355147 0.381579 0.295761 -33.09 —-1360.922961
TS -1361.871823 0.34949 0.375878 0.289782 —-32.369 —-1360.908247
K —1286.192894 0.343056 0.368031 0.285312 —-8.04 —1285.209303
K’ —1286.194096 0.342997 0.36803 0.283201 —7.75 —1285.212211
H' —1211.585305 0.346289 0.370843 0.288111 —-26.97 —1210.623049
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Fig. S1 Molecular structures of 3-% toluene, 5-% toluene-'% pivalic acid, 6 at the 50% probability
level. Number of molecules in an asymmetric unit, Z' = 2. Only molecule 1 is shown for clarity.

CF3 unit of the carboxylate ligand revealed a rotational disorder.
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Table S5 Selected bond parameters of 3, 6, 111 and IV around the CN3s core of
guanidines.

$
N
s

C1——N3

~N

SN
\_/

o
Pd
",

C2—C3

=,
kL

Bond 3% toluene 6 Ive A
C1-N1, A 1.342(10)° 1.351(4)° | 1.331(7)°| 1.327(7)
1.362(10° | 1.349(5)° | 1.331(8)°
C1-N2, A 1.367(9)° 1.354(4)° | 1.342(8)° | 1.334(7)
1.373(9)° 1.356(5)° | 1.347(8)°
C1-N3, A 1.304(10)° | 1.288(4)° |1.340(8)"| 1.357(7)
1.291(10° | 1.291(5)° | 1.334(8)°

a8 Ref. 20
® molecule 1
®molecule 2

Fig. S2 Two types of resonance assisted hydrogen bond present in IV and V.?°
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Fig. S3 Molecular structure of 15 at the 50% probability level. Hydrogen bond parameters (A and

deg): O1---H2 = 1.861; O1---N2 = 2.575; N2-H2---O1 = 139.334.
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Fig. S4 Intermolecular hydrogen bond interactions in the crystal structure of 3.% toluene. Hydrogen bond parameters (A and deg):
02---HB6A = 2.066; O2---N6 = 2.870; N6-H6A---02 = 155.45; O2---H39B = 2.671; 02---C39 = 3.450; C39-H39B---02 = 137.68;

04..--H2 = 2.061; O4---N2 = 2.859; N2—H2---04 = 153.95; O4---H16B = 2.677; O4---C16 = 3.516; C16-H36B---04 = 145.09.
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Fig. S5 Intermolecular hydrogen bond interactions in the crystal structure of 3.% toluene. Hydrogen bond parameters (A and deg):
02.--H6A = 2.060; O2---N6 = 2.864; N6-H6A:--0O2 = 155.18; 02---H39B = 2.672; O2:--C39 = 3.448; C39-H39B---02 = 137.35;
02.--H36 = 2.787; 0O2---C36 = 3.540; C39-H39B:--02 = 142.35; C27---H10 = 2.745; C27---C10 = 3.662; C10-H10---C27 = 169.31,
C28-:-H10 = 2.861; C28---C10 = 3.701; C10-H10---C28 = 150.91; H33:--C4 = 2.726; H33---C5 = 2.766; C33-H33:--C4 = 167.86;
C33-H33:--C5 = 148.02; O4---H16B = 3.575; O4---C16 = 3.518; C16-H36B---04 = 144.82. In crystal structure of 3-% toluene, there
are two molecules in an asymmetric unit arranged in a heat to tail fashion and linked with each other through N-H---O and C-H---O
interactions, both interactions within the dimer and a C-H---O interaction with the adjacent dimer. Thus, the carbonyl O atom of

trifluoroacetate acts as a trifurcated H bond acceptor. The head to tail dimer is also stabilized by a pair of C—H---x interactions.
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Fig. S6 Intermolecular hydrogen bond interactions in the crystal structure of 5-% toluene-¥2 pivalic acid. Hydrogen bond parameters (A
and deg): O2---H6A = 2.017; 02---N6 = 2.780; N6-H6A---0O2 = 147.38; O2---H42B = 2.568; 02---C42 = 3.434; C42-H42B---02 =

148.77; O4---H2 = 2.080; O4---N2 = 2.864; N2—H2---O4 = 151.17; O4---H16B = 2.591; O4---C16 = 3.427; C16-H36B---04 = 144.34.
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Fig. S7 Intermolecular hydrogen bond interactions in the crystal structure of 5-% toluene-¥2 pivalic acid. Hydrogen bond parameters (A
and deg): O2---H6A = 2.027; O2---N6 = 2.782; N6-H6A:--02 = 145.98; O2---H42B = 2.564; O2---C42 = 3.448; C42-H42B---02 =
148.63; O2---H56 = 2.695; 02---C56 = 3.367; C56—H56---02 = 129.81; O4---H2 = 2.084; O4---N2 = 2.867; N2—H2---O4 = 150.89;
02.--H16B = 2.589; 02---C16 = 3.423; C16-H16B---02 = 144.23; 03---H20 = 2.578; O3---C20 = 3.451; C20-H20---O3 = 156.34,
C32.--H45 = 3.104; C32---C45 = 3.688; C45-H45:--C32 = 169.62. The head to tail dimer (dimer 1) is interlinked through a pair of N—
H---O and C-H-:--O interactions wherein the carbonyl O atom of the pivalate is acceptor bifurcating. In another head to tail dimer (dimer
2) the molecule involved are linked with each other through N-H---O, C-H---O and C-H---O (toluene) interactions and the O atom of

the pivalate is acceptor trifurcating. The dimer 1 and the dimer 2 are linked through one C-H---O and C—H- & interactions.
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Fig. S8 Intermolecular hydrogen bond interactions in the crystal structure of 6. Hydrogen bond parameters (A and deg): 02---H6A =
2.084; 02---N6 = 2.860; N6-H6A---02 = 149.87; 02---H39B = 2.437; O2---C39 = 3.316; C39-H39B---02 = 150.60; O4---H2 = 2.099;

0O4---N2 = 2.902; N2-H2---04 = 155.54; O4---H16B = 2.480; O4---C16 = 3.342; C16-H36B---O4 = 147.92.
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Fig. S9 Intermolecular hydrogen bond interactions in the crystal structure of 6. Hydrogen bond parameters (A and deg): 04---H2 =
2.099; O4---N2 = 2.904; N2-H2---04 = 155.54; O4---H16B = 2.480; O4---C16 = 3.342; C16-H16B---0O4 = 147.92; O4---H12 = 2.675;
04..-C12 = 3.392; C12-H12---04 = 134.49; C25---H10 = 2.733; C25---C10 = 3.654; C10-H10---C25 = 170.88; C30---H10 = 2.776;

C30---C10=3.643; C10-H10---C30 = 155.51. The non-covalent interactions within and between the head to tail dimer in 6 are identical

to those analogous interactions observed in the crystal structure of 3-% toluene.
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Fig S10 Intermolecular hydrogen bond interactions in the crystal structure of 7. Hydrogen bond parameters (A and deg): O4---H12 =
2.557; 04.--C12 = 3.412; C12-H12---0O4 = 152.92; O2---H39A = 2.700; 02---C39 = 3.575; C39-H39A.--02 = 150.23. The dimer 1
illustrated in Fig. S9 is linked to two adjacent dimers (dimers 2 and 3) in two different ways. The dimer 1 is linked to the dimer 2 by a
pair of intermolecular C-H---O interactions while dimers 1 and 3 are linked through a pair of C—H---O interactions involving CH2

protons and carbonyl O atom of the acetate ligand.
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Fig. S11 Intermolecular hydrogen bond interactions in the crystal structure of 16. Hydrogen bond parameters (A and deg): O1---H2 =
1.785; O1---N2 = 2.515; N2-H2---O1 = 141.55; O1---H29A = 2.563; O1---C29 = 3.393; C29-H29A.--01 = 144.90; C5---H29B =
2.775; C5---C29B = 3.668; C29-H29B---C5 = 154.98. In crystal structure of 16, the head to tail dimer is linked through a pair of
intramolecular N-H---O and intermolecular C—H---O interactions. This dimer is linked to adjacent identical dimer through two pairs of

C—H---m interaction.
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=] Il Actual_Start Time = 31-DEC-2018 17:00:0
-1 _JL A _/' L Revision Time = 13-MAR-2021 01:18:5
=] 3
| TT | TTTT | TTTT | TTTT | TTTT | TTTT | TTTT | TTTT | TTTT | TTT gou::e;t t = ;;ngle-pulge
1 - ata_Forma = COMPLEX
24 21 20 19 18 17 16 15 14 13 Dim Size = 52429
= ] X _Domain = Proton
] Dim_Title = Proton
= Dim Units = [ppm]
=5 = = Dimensions =X
- ] = by Spectrometer = JNM-ECZ400S/L1
g‘. Field Strength = 9_38788695[T] (400[
1 = S X_Acq_Duration = 1.81927936[s]
o ] ] = |2 *_Domain = Proton
= = ¥_Freg = 399_70219524 [MHz]
=] X_Offset = 6.5[ppm]
w ] *_Points = 16384
=2 X_Prescans -1
=] X_Resolution = 0.54966819 [Hz]
<+ ] X_Sweep = 9.00576369 [kHz]
=3 *_Sweep_Clipped = 7.20461095 [kHz]
(= Irr_Domain = Proton
1 Irr_Freq = 399.70219524 [MHz]
=1 Irr_Offset = 5.0[ppm]
= q Tri_Domain = Proton
] Tri_Freq = 39970219524 [MHz]
= Tri_Offset = 5.0[ppm]
= A Blanking = 2 [us]
. b Clipped = FALSE
3 =1 Scans =8
E g - Total Scans =8
7] W L |J V J
= 4 Relaxation Delay = 5[=]
Es JUl WU L L " | Rocer. Gasn =l
= _"I'"'I""I'"'I""I""I""I""I""I""I""I""I""I""I""I""I""I""I"Tm‘ger_ = 19.8[ac]
X_50_Width = 9.5[us
150 140 130 120 110 100 90 8.0 7.0 6.0 50 40 30 2.0 1.0 0 -1.0 20 ¥ Acq_Time = 1_81[92!,.93.5[5]
1l ¥_Angle = 45[deg]
*_Atn = 4.5[dB]
. . _ X_Fulse = 4.75[us]
2EH2Z28E8gEEsE0azd T Z2E Irr Mode = Off
= — = = — OO 00 00 00 00 00 & (= 0 =1 s et
. B e A S = V= = V= V= —_—— Tri_Mode = Off
X : parts per Million : Proton Bants_Loop = 50

'H NMR (CDCls, 400 MHz) spectrum of 3-% toluene. The* symbol indicates protons of residual water.
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'H NMR (CDCls, 400 MHz) spectrum of 3-% toluene in indicated region.
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2.0

1.0

74445

Me

N/Pd/OC(O)CF3

dEDLD

==== PROCESSING PARAMETERS ====

sexp( 0.3[Hz], 0.0[s]

trapezoid{ 0[%], O[%], BO[%], 100[%] )
zercfill( 4 )

£fr( 1, TRUE, TRUE )

X : parts per Million : Fluorine19

-74.445

machinephase

Ppm

Filename = NES = 216 19F=-1_jdf|

Ruthor = delta

Experiment = single pulse.jxp

Sample Id = PNT HES - 226

Solvent = CHLOROFORM-T

Actual Start Time = 1-JAN-201% 12:28:5
= 27-ADG-2019 22:48:0

Revision Time

Comment = single pulse
Data Format = 1D

Dim Size = 52429

X Demain = Fluorineld

Dim Title = Fluerineld

Dim Units = [ppm]

Dimensions =x

Spectrometer = JNM-ECZ4005/L1
Field Strength = 9_38788605[T] (400[
X_Acq Duration = B3 BHE08 [me]

X Demain = Fluorineld

X Freq = 376.09577577 [MEz]
X Ooffset = =100[ppm]
X_Points = 16384

X Prescans -

X Reselutien = 11.92092896[Hz]
X_Sweep = 195 3125([kHz]
X_Sweep_Clipped = 156 25[kHz]

Irr Demain = Fluerinel®

Irr Freq = 376.09577577[MEz]
Irr Offset = 5[ppm]

Tri Demain = Fluerineld
Tri_Freq = 376.09577577[MEz]
Tri_Offset = 5[ppm]

Blanking = 2. 0[u=]

Clipped = Fi

Seans =B

Total Scans =8

Relaxation Delay = 5[=]

Recve Gain = 56

Temp Get = 19 _5[dC]
X_90_Width = 11.75[us]

X_Acq Time = B3 BHE08 [me]

X _Angle = §5[deg]

X _Atn = 3.7[dB]

X _Pulse = 5 875[us]
Irr_Mode = Off

Tri_Mode = off

Dante_Loop = 500

PE{'H} NMR (CDCls, 376.5 MHz) spectrum of 3% toluene.
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£ Me 5 JEOL : ;
= ==== PROCESSING PARAMETERS ====
23 ( 0.2[Hz], 0.0 )
=] HN :?éamsdi ;]m. n{“, 80[%], 100[%] )
1 zerofill( 1 )
E ££t( 1, TRUE, TRUE )
] X /Pd’OC(O)Me machinephase
=4 N N » eem
=1 H \ &
] Me )\I de
] P =
|
~ 4
3 N Filename = NKS-215 1H-2.jdf
] Author = nmr
1 Experiment = =g30
=] sample_Id = NKS-215
e Solvent = CHLOROFORM-D
] Revision Time = 4-AUG-2021 12:26:54
Comment. = NKS-215
] Data_Format = 1D COMPLEX
=] Dim _Size = 32768
vl X_Domain = 1H
9 - Dim_Title =18
1 = Dim Units = [ppm]
] o Dimensions -
] Spectrometer = BRUKER_DMX_MMR
= ]
- Field Strength = 9. 39887438[T] (400[MHz])
1 X_Domain =11
] X_Freq = 400.17247105 [MHz]
1 X_Freq Flip = TRUE
] X offset = 2.471049[kHz]
CE X_Points = 32768
L X_Prescans =2
] £ L X_Sweep = B.19672131 [kHz]
1 o = = Scans =16
] = =
] v Temp_Get = 297.9995[K]
=3 Filter Factor = 2.
il
<3
£ ]
e ] L
E = : J— s
ARARERE SRR SRS LA S s R R R e B BREREERERARES nasSy ny T e
16.0 150 14.0 13.0 120 11.0 100 90 8O0 40 30 20 10 0 -10 -20 -3.0
- i - - S
- oo - Wi W
o N o Bt B L |
o - E L B T ]
X : parts per Million : 1H

'H NMR (CDCls, 400 MHz) spectrum of 4.V, toluene.
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'H NMR (CDCls, 400 MHz) spectrum of 4-% toluene in indicated region.
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'H NMR (CDCls, 400 MHz) spectrum of 4-% toluene in indicated region.
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'H NMR (CDCls, 400 MHz) spectrum of 4-¥, toluene in indicated region.
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i Me

9.02
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] N N/Pd/OC(O)’Bu
| N \
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1

3.0
4,88
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3.04
09

B

L0

0
1.00

C

dEDLD

---=- PROCESSING
de_balance : 0 :
sexp_auto : 0.2
trapezoidi : O[%] :
E£ft @ 1
machinephase
de_correct

pem
thresh : S[%] : 1

peak _pick : 0[Hz] :
auto_reference : 5[

PARAMETERS ===~
FALSE

80[%] : 100[%]

0.1[ppm] : Both : 0[Hz]
1

abundance
L

(=]
i T T T T T T T T T T T
12.0 11.0 10.0 9.0 8.0 4.0 3.0 2.0 1.0 0 -1.0 -2.0
> oo Wi oo —
z ad 5 Ra%

X : parts per Million : 1H

Filename

Author

Experiment
Sample_Id

Solvent
Actual_Start_Time
Revision_Time

Data Format
Dim Size

Dimensions
Site
Spectrometer

¥
H
b
=
[\
1)
LU B B BB )

Field Strength
¥_Acq_Duratien
¥ Domain
¥_Freq
X_Offset

¥ Points
¥_Prescans
X_Resolution

Irr_Offset
Tri_Demain
Tri Freg
Tri_Offset
Clipped
Scans
Total_Scans

ol
H
H
E
B
LN IR R I I IO B B I RN B B BB

Relaxation Delay

Recve_Gain
 Get

X_%0_Width

X _Acg_Time

X_Angle

X_Atn

¥ Pulse

Irr_Mode

Tri_Mode

Dante_Presat

Initial Wait

Repatition Tima

m-ZBB_—Pm-B, jdaf
delta
single_pulse.ex2
PNT_NKS-285
CHLOROFORM-D
21-JUN-2019 21:06:58
13-MAR-2021 01:29:05

1D COMPLEX
13107

1H

18

[ppm]

X

ECX 4002
DELTAZ_NMR

9.389766[T] (400 [MHz])
2.18365952[s]

18

395.78219838 [MHz]
5[ppm]

16384

1

0.45794685 [Hz]
7.5030012 [kHz]

16

39878219838 [MHz]
Slppm]

1H

39578219838 [MHz]
S5[ppm]

FALSE

32

313.7[4C]
12.25[us]
2.18365952[s]

6.18365952 [s]

'H NMR (CDCls, 400 MHz) spectrum of 5-% toluene-%: pivalic acid in indicated region.
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'H NMR (CDCls, 400 MHz) spectrum of 5-% toluene-%: pivalic acid in indicated region.
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'H NMR (CDCls, 400 MHz) spectrum of 5-% toluene-%: pivalic acid in indicated region.
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C¥ JEOL '
=] Me
!
=1 =-=- PROCESSING PARAMETERS =-==-=-
—~— sexp( 3.0[Hz], 0.0[s
! trapezoid( 0[%], O[%], 80[%], 100[%] )
=1 zerofill( 2 )
=g ££t( 1, TRUE, TRUE )
-1 machinephase
= ] pPpm
wi]
<]
= Me
=
23 |
1 Filename = DSK_NKS - 285_Cal
=1 x Author = delta =
o7 Experiment = carbon. jxp
3] Sample_Id = DSK_NKS - 285
=4 Solvent = CHLOROFORM-D
=7 Actual_Start_Time = 15-JUN-2019 21:4
=1 Revision Time = 21-NOV-2020 02:3
= Cemment = single pulse dec|
b Data_Format = 1D COMPLEX
= 4 Dim_Size = 26214
o] ¥ _Domain = Carbonl3
] Dim_Title = Carbonl3
=4 Dim_Units = [ppm]
o6 Dimensions =X
ol Spectrometer = JNM-ECZ400S/L1
=1
=~ Field Strength = 9.3876521[T] (40|
3] X_Acqg_Duration = 0.51904512[s]
< A ¥ Domain = Carbonl3
== X_Freq = 100.50267226 [MAz
9 X _Offset = 100.0[ppm]
=] ¥ Points = 16384
wi] ¥_Prescans =4
3 X _Resolution = 1.92661478 [Hz]
= *_Sweep = 31.56565657 [kHz]
- X_sweep_Clipped = 25.25252525[kHz]
] Irr_Domain = Proton
=k | Irr_Freq = 39969219618 [MAz
] Irr Offset = 5[ppm]
b Blanking = 5[us]
< Clipped = TRUE
= i Seans = 5000
= 1 Total Scans = 5000
S =] =
= "
g =7 Relaxation Delay = 2[g]
R Recvr_Gain = 56
2 =] L . L | " | Temp_Get = 21[dC)
=7 *®_90_Width = 8.57[us]
A A A A s A S s A L B0 RS R EARAERASAS RS R At R Rad aans aan sy w B T = 0.51804512 ()
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 x'm:g ° : 7 é[dgi
0! X _Pulse = 2 B5666667[us]
ITr_Atn Dec = 26.16[dB]
Irr_Atn_Dec_Calc = 26.16[dB]
2 2g RREESHE82ZEzz 223 Z & Tz 384 Irr Atn Dec Default Cale = 26_16[dB]
= D= =R i) -+ — ot - = 0 < I~ oo — -
i = SRS =g 2 = S me Irr_Atn_Noe = 26.16[dB]
= e FImoomadadaoa ~ == = T oo == Irr_Dec_Bandwidth Hz = 4.7826087 [kHz]
X : parts per Million : Carbon13 Irr Dec_Bandwidth Ppm = 11.96572948[ppm]

BC{*H} NMR (CDClIs, 100.5 MHz) spectrum of 5-% toluene-¥2 pivalic acid in indicated region.
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BC{'H} NMR (CDClIs, 100.5 MHz) spectrum of 5-% toluene-¥2 pivalic acid in indicated region.
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NJLW___, - JU

(thousandths)

0
|
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BC{'H} NMR (CDClIs, 100.5 MHz) spectrum of 5-% toluene-¥2 pivalic acid in indicated region.
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b ==== PROCESSING PARAMETERS ====
g sexp( 0.3[Hz], 0.0[s
4 trapezoid( 0[%], O[%], 80[%], 100[%] )
| zerofill( 4 )
£ft( 1, TRUE, TRUE )
- | Pd’OC(O)CF_?, machinephase
. | _—
< N \ * ppm
1 x Filename = NKS-220_Proten-3. jdl
R Author = delta
4 Experiment = proton. jxp
“d Sample_Id = PNT_NKS-220
< | Solvent = CHLOROFORM-D
Actual_Start_Time = 11-SEP-2019 14:17:1]
1 Revision Time = 13-MAR-2021 01:38:5
4 Comment = single_pulse
4 Data_Fermat = 1D COMPLEX
] - ] % Dim Size = 52429
= (2] |8 ey X _Domain = Proten
1 s (< 2 I Dim Title = Proton
q D Dim_Units = [ppm]
- 9 Dimensions =X
g - Spectrometer = JHM-ECZA005/L1
Field Strength = 9.3871521[T] (400[M
7 X_Acq_Duration = 1.81927936[s]
b X Demain = Proten
B X_Freq = 39967090799 [MHz]
4 X _offset = 6.5[ppm]
J ¥ Points = 16384
] X_Prescans =1
X_Resolution = 0.54966819 [Hz]
1 X_sweep = 9.00576369 [kiz]
b X_sweep_Clipped = 7.20461095 [kHz]
- Irr_Domain = Proten
=] Irr_Freq = 39567090799 [MHz]
] Irr Offset = 5[ppm]
Tri_Domain = Proten
7 Tri_Freq = 39967090799 [MHz]
b Tri_Offset = 5[ppm]
4 Blanking = 2[us]
) | Clipped = FALSE
2 Seans =8
E ] Total_Scans =8
K J l‘ Relaxation Del 5[s]
=5 7 axation ay = s
£ o | l ) JA [ Recvr Gain = 66
L Temp Get = 22.7[dC]
T T T T T T T T T T T T T T T T T T X S Wit = 9.5[us]
150 140 13.0 120 11.0 100 9.0 80 7.0 6.0 50 40 30 20 1.0 0 -0 2.0 XAcq_Time = 1.81527936[s]
| y}/r | \ | X Angle = 45[deg]
X_Atn = 4.5[dB]
M50 M S oS0 W D 50 60 o [ X _Pulse = 4.75[us]
L EREEEEELS z Lo tode Do
. P R v Y - Tri_Mode = off
X : parts per Million : Proton Dante_Leop = soo

'H NMR (CDCls, 400 MHz) spectrum of 6. % symbol indicate protons of residual water.
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X : parts per Million : Proton

'H NMR (CDCls, 400 MHz) spectrum of 6 in indicated region.
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PE{IH} NMR (CDCls, 376.5 MHz) spectrum of 6.
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3.14

dEDLD

===-=- PROCESSING PARAMETERS =----

sexp( 0.2[Hz], 0.0[s] )

trapezoid( O[%], O0[%], BO[%], 100[%] )
zerofill( 1, TRUE )

£ft( 1, TRUE, TRUE )

F3C ﬁ
] HN .
= )\ __pg-OC(O)Me o
N N \
H
CF; N
N .
‘3._- -
: =
— T T o
2.0 .
] & 178
— i 2
2 [ :/
2
gc, o W R
LA I B I LA BRI I LA SR DL DL L B
16.0 15.0 14.0 13.0 12.0 11.0 10.0 90 80 7.0 60 50 4.0
AN S
-~ — oo Wi — D — O
h HAaZERARA8aCSEE
. S WSS
X : parts per Million : |H

machinephase

PPm

Filename = NKS-230 Proton-3.jdf
Author = nmr

Experiment = zg30

Sample Id = NEKS-230M

Solvent = CHLOROFORM-D
Revision Time = 25-JUL-2021 16:43:28
Comment = NES-230M
Data_Format = 1D COMPLEX

Dim Size = 32768

X_Domain =18

Dim Title = 1H

Dim Units = [ppm]

Dimensions =X

Spectrometer = BRUKER_DMX NMR
Field Strength = 9.39887438[T] (400[MHz])
X Domain = 1H

X _Freg = 400.17 [MHz]

X_Fregq Flip = TRUE

X _Offset = 2.471049[kHz]

X Points = 32768

x:?reacan.s =2

X_Sweep = B.1966707 [kHz]

Scans = 16

Temp_Get = 298.01[K]

Filter_Factor = 2440

'H NMR (CDCls, 400 MHz) spectrum of 7 + 9. The* symbol indicates protons of residual water.




F5C
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!H NMR (CDCls, 400 MHz) spectrum of 7 + 9 in indicated region.
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'H NMR (CDCls, 400 MHz) spectrum of 7 + 9 in indicated region.
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= ==== PROCESSING PARAMETERS ==--
] sexp( 2.0[Hz], 0.0[s] )
= ] HN trapezoid( 0[%], O[%], 80[%], 100[%] )
] )\ zerofill( 1, TRUE )
1 £ft( 1, TRUE, TRUE )
= 3 X /Pd/OC(O)Me machinephase
=] II}II N ppm
< ]
2] CF, N
< 3 | h
i
] \ Filename = WES-230 Fluorine-1.jdf
<1 Ruther = nme
=] Experiment = zgig
h Sample Id = NES-230M
q r Solvent ‘= CHLOROFORM=-D
= \ Revision Time = 29-JUL-2021 00:05:48
E Comment = NES-230M
=] Data_Fermat = 1D COMPLEX
S Dim Sire = 65538
] X_Domain = 19F
=k Dim Title = 19F
ot Dim Units = [ppm]
7 Dimensions - X
< ] M 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 T T[T T T T T T T T 7T | Spectrometer = ERUKER DMX NMR
]
] -61.2 -61.3 -61.4 -61.5 -61.6 -61.7 |rield serengtn = 9 39887438[T] (400[Mmz])
1 X_Domain = 19F
3_ X_Freq = 376.53600382 [MHz]
] X_Freq Flip = TRUE
] K_Offset = -37_653601 [kHz]
=k X_Points = 65536
i 8 g % f:r‘ X_Prescans -4
] L -+ vy X_Sweep = 90.91818273 [kHz]
=1 —_ - -— — Scans = 16
-]
E %% b hd Temp_Get = 298 0616([K]
] Filter Factor = 220
= 1 -
Ll
<]
il
Z <]
271
= o4
=7
T T T T T T T T T T T T T T T T T T T T
10.0 -10.0 -30.0 -50.0 -70.0 -90.0 -110.0 -130.0 -150.0 -170.0 -190.0 -210.0
R
R
- A
X : parts per Million : 19F

PE{IH} NMR (CDCls, 376.5 MHz) spectrum of 7 + 9.
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abundance

0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09 0.1 0.11

0.01

3.00

2.06

23 22

2096

1.02
1.00
099

0493
1.02

U

WU

W .-

1.76

3.03

«JEDLD

zerofill( 4 )

£fr( 1, TRUE, TRUE )
machinephase

ppm

==== PROCESSING PARAMETERS
sexp( 0.3[Hz], 0.0[s] )
trapezoid( 0[], O(%], BO[%], 100[%] )

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_Req Duratien
X _Domain

¥ _Freq

X _Offset

¥ _Points
X_Prescans

X Resolutien
X_Sweep

X_Sweep Clipped
Irr Domain

Irr Freq

Irr Offset

Tei Demain

Tri_ Freq

Tri Offset
Blanking
Clipped

Scans

Total Scans

Relaxation Delay

s

Recvr Gain
Temp Get

6.0

150 140 130 12,0 110 100 90 &0 7.0

\

0804 —
7.629
7373
7370
7354
7341
7319
7.300
7297
7.260
7121
7.103
6,953

X : parts per Million : Proton

5.0
[

X_90_Width
X _Reg Time
X_Angle

¥ _Atn
X_Pulse
Irr Mode
Tri_ Mode
Dante_Loop

40 30 20 1.0 0 -0 2.0

6.864
6.844

219

PNT_NWES-230E_Proton|

delta

proton.jxp

PNT_KRES-230E

CHLOROFORM=-D
9-SEP-2019 14:00:3

23-MAR-2022 14:53:4|

single pulse
1D COMPLEX
52429

Proton
Proton

[ppm]
X
JHM=-ECZ4005/L1

9.3871521 (1)
1.81927936[=]
Proton

39967090798 [MHz]

6.5[ppm]
16384

(400 [

1
0.54966819 [Hz]

900576369 [kHz]
7.20461095 [kHz]

Proton
399.67090799 [MEz]
5[ppm]

Proton
399.67090799 [MEz]
5[ppm]

2.0fus]

FALSE

&

&

5l=]

56
23_8[dc)
9.5[u=]
1.81927936(s]
45 [deg]
4.5[dB]
4.75[us]
off

off

500

'H NMR (CDCls, 400 MHz) spectrum of 7. The % symbol indicates protons of residual water.
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HN

~ ~0C(0)Me
pa

H
CF;

1.76

(thousandths)

LA AR R LR SRR LR RN LR BRI R RN LR R LR LA AR LR RRRAS ARRAS RAARE RAREE RARA RARAN RLARE AR REAR RERLE BARRS RAARE RAREE RARES AR R
84 83 82 8.1 B0 79 78 7.7 76 75 74 73 72 71 7.0 69 6.8 67 66 65 64 63 62 61 60 59 58 57 56 55 54 53 52 51

= — ~ - - = = o
Ta == A EF2S5ELARS HEZTF g ZE =
2 % S g MMM EA AN m - 3 38R - =3 =
= L e it ot ol e o o S ST = e wy

e :
[--- -
X : parts per Million : Proton

'H NMR (CDCls, 400 MHz) spectrum of 7 in indicated region.
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6.5 PNT NKS-230Csingle pulse

6.0-
F,C

5.5
HN
5.0 )\ __pg-OC(O)Me
N~ N
H
CF, N

4.5 P

4.0 N

-——-61.28
-—-61.45

3.5+

3.01

-61.28
1.4

2.5+

61.0 61.5 62.0
X : Parts Per million

2.01

1.5+

1.0+

0.5

0.01

100 50 0 50 _100 150 200 250 300
X : Parts Per million

F{H} NMR (CDCls, 376.5 MHz) spectrum of 7.
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0.15
9.00

0.14

0.13

F,C
HN:Q
N N/Pd/OC(O)’Bu
H \
0
9

9.00

CF,

0.11

0.1

0.09

AR RN RRRRERARREREAREE RARES RES
14 13 12 11 10 09 08

0.07  0.08
L1411 —

0.06

0.03 004 0.05

(.04

00

0.02

PRI TSN NI U U U U T I SN U T 0 I T T T T S T [ T T I NI O I

0.92

abundance

| )

dEDLD

==== PROCESSING PARAMETERS =-=-=-=-

sexp( 0.3[Hz],

zerofill( 4 )

£ft( 1, TRUE, TRUE )

0.0[s
trapezoid{ 0[%], O[%], 80[%&],

100121 )

L S
T T T T T T T T T T T T T T T T T T

150 140 13.0 120 110 100 90 R8O 7.0 60 50 40 30 20 10 0 -0 -2.0

\

10032 —
8200
R8T
7.643
7624
7.360
7.340
7.274
7.260
7.160
7.144
7128
6933
6.808
1.141

—
5]
]
=

X : parts per Million : Proton

machinephase
Ppm
Filename = NKS-2B8 Proten-3.jd|
Author = delta
Experiment = proton. jxp
Sample_Id = PNT_NKS-288B
Solvent = CHLOROFORM-D
Actual_Start_Time = 19-JUL-2019 13:21:0
Revision Time = 13-MAR-2021 01:42:4
Cemment = single_pulse
Data_Format = 1D COMPLEX
Dim_Size = 52429
¥ _Domain = Proten
Dim_Title = Proton
Dim_Units = [ppm]
Dimensions =x
Spectrometer = JNM-ECZ400S/L1
Field Strength = 9.3876521[T] (400[M
X_Acqg_Duration = 1.81927936[s]
¥ Domain = Proten
X _Freq = 359.69219618 [MHz]
X _offset = 6.5[ppm]
¥ Points = 16384
¥_Prescans =1
X _Resolution = 0.54966819[Hz]
*_Sweep = 9.00576369 [kHz]
X_Sweep_Clipped = 7.20461095[kHz]
Irr_Demain = Proten
Irr_Freq = 399.69219618 [MHz]
Irr Offset = 5[ppm]
Tri_Domain = Proten
Tri_Freg = 399.69219618 [MHz]
Tri_Offset = S[ppm]
Blanking = 2[us]
Clipped = FALSE
Seans =8
Total_Scans =8
Relaxation Delay = 5[s]
Recvr_Gain = 56
= = 20.5[4C]

= 9.5[us]

= 1.81927936[s]

= 45[deg]

= 4.5[dB]

= 4.75[us]

= Off

= off

= 500

'H NMR (CDCls, 400 MHz) spectrum of 8. The % symbol indicates protons of residual water.

S52



$ FsC

HN
N )\N/Pd/OC(O)’Bu

H
] CF, _N |

x

(thousandths)

X : parts per Million : Proton

'H NMR (CDCls, 400 MHz) spectrum of 8 in indicated region.

S53



CE
=3 JEOL '
3 F
K 3¢
i
-] ==== PROCESSING PARAMETERS ====
E sexp( 3.0[Hz], 0.0[s
3 trapezoid( 0[%], O[%], 80[%], 100[%] )
2—: HN zerofill( 2 )
-3 £ft( 1, TRUE, TRUE )
3 machinephase
3 szOC(O)’Bu pem
E E N~ \
e CF3 /‘[\I
=
3 | Filename = NKS-2B8 Carbon-1
=4 AN Author = delta
3 Experiment = carbon. jxp
E Sample_Id = DSK_NKS-288B
3 Solvent = CHLOROFORM-D
2-: Actual_Start_Time = 20-JUL-2019 20:4
£ Revision Time = 10-SEP-2019 19:2
E Cemment = single pulse dec
=3 Data_Format = 1D COMPLEX
=3 Dim_Size = 26214
E ¥ _Domain = Carbonl3
3 Dim Title = Carbonl3
=E Dim_Units = [ppm]
<3 Dimensions =x
3 Spectrometer = JNM-ECZ400S/L1
<=3 Field Strength = 9.3876521[T] (40
vy X_Acq_Duration = 0.51904512[s]
3 X Demain = Carbonl3
3 X_Freq = 100.50267226 [MAz
=3 X _Offset = 100.0[ppm]
=+ 3 ¥ Points = 16384
3 ¥_Prescans =4
E X_Resolution = 1.92661478 [Hz]
= X_sweep = 31.56565657 [kHz]
Ll X_sweep_Clipped = 25.25252525[kHz]
3 Irr_Domain = Proton
3 Irr_Freq = 39969219618 [MAz
=3 Irr Offset = 5[ppm]
eiy Blanking = 5[us]
E Clipped = FALSE
= 7 Seans = 5000
g E Total_Scans = 5000
E E Relaxation Delay = 2[g]
E Recvr_Gain = 56
2 _13 1 N , Temp_Cet = 23.7[dC]
== bl X_90_Width = 8.57[us]
S A A A R A A A R A A L A B0 RS Rk EARSIRAAAS B A At ebad bans aas sy B T = 0.519045121]
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 x'mj ° - 3 é[dgi
1L 1 X _Pulse = 2 B5666667[us]
ITr_Atn Dec = 26.16[dB]
L e e = Irr_Atn_Dec Calc = 26.16[dB]
ﬁ @ = & g E §‘ § E E E é F % E = E E E E Lrr_Atn_Dec Default_Cale = 26.16[dB]
v - EdSrmdr—weicdS g = = 2 Irr_Atn Noe = 26.16[dB]
= e FFIooaomoadaaa— =~ = LIS Irr_Dec_Bandwidth Hz = 4.7826087 [kHz]
X : parts per Million : Carbon13 Irr Dec_Bandwidth Ppm = 11.96572948[ppm]

BC{'H} NMR (CDClIs, 100.5 MHz) spectrum of 8.
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4.0

3I0

CF,

1.0

(thousandths)

|

F,C

HN
AN perOCOBu
H \

x

.......

.............

X : parts per Million : Carbonl3

161,152 ——

.....

.........

137.315

|||||||||

131516 =

BC{*H} NMR (CDCl3, 100.5 MHz) spectrum of 8 in indicated region.
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] F;C

S
=+
B
~-0C(0)'B
N S —Pd (0)Bu
| H
= CF; N
9

S ]

1.0
]

0 .
E I ——

¢ 113.98 (q, 2Jcr = 28.84 Hz, CFs)
¥V 12330 (q. Ycr =273.56 Hz. CF3)

¥ 124.14 (q. Wer=273.56 Hz, CF3)
§ 12949 (q. %er=29.85 Hz, CF3)

¢! | M

~ | vy Y N ‘ ‘e

3 LM\:-'J | '—N&wfu

-

- T T LA R R R LR Rl R AR LR L LR AR R RRALEE LR LR LR AR AR AR LR AR AR AR RN AR LR AR R AN RARA)
1300 1290 1280 1270 1260 1250 1240 1230 1220 1210 1200 1190 1180 1170 1160 1150 1140 1130
N DAL A L AN
28522 5 33 a2 £ =23 = &4 mZE G
RZARR 8 A& 2 & EREE g 28 EEEE

X : parts per Millien : Carbonl3

BC{*H} NMR (CDClI3, 100.5 MHz) spectrum of 8 in indicated region.
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sielesnnns
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12.0

)\N/PC{/OC(O)’Bu
)

110

10.0

9.0

x

TZ

4.0 5.0 6.0 7.0 8.0

T IR AR AT F N RN RNNE RN RRRRERRURRURRRRERARRRRTTTITL FTTITY

J S

B B L B B B I L B L B L L L I L L L L L L I L L N R R AR R RS RS

6]06005905805?056055054053052051DSDD4904804T04604504404304204104003903803TD360350340330320310300290280

(thousandths)

[N RRRERRRTTL FTRTTITY

60,185 = ¢
39.779 — &
28517 ——

X : parts per Million : Carbon13

BC{*H} NMR (CDCl3, 100.5 MHz) spectrum of 8 in indicated region.
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0.30 PNT NKS-288single pulse

0.28 F3C

0.26 N

0.24 )\ __pd-0C(O)Bu
N~ N

H

0.221 CF;

A
-61.33

0.201 X

-61.33
-61.52

0.18-

0.16

0.14+

T T T T T T T T T T T
610 -612 -614 -616 -61.8 -62.0
X : Parts Per million

0.124

0.104

0.08-

0.06+

0.044

0.024

0.00-

-0.024

100 80 60 40 20 0 -20 -40 -60 -80  -100 -120 -140 -160 -180 -200 -220 -240 -260 -280 -300
X : Parts Per million

BE{L'H} NMR (CDCls, 376.5 MHz) spectrum of 8.
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-+ Me ©)
N 2 JEOL '
o0
HN
i _PPh ==== PROCESSING PARAMETERS =----
Pd 3 sexp( 0.3[Hz], 0.0[s]
B II:JI b trapezoid( 0[%], O[%], 80[%], 100[%] )
i - zerofill( 4 )
Me N fft( 1, TRUE, TRUE )
1 = machinephase
i | o PPm
- N | Toco)cr,
=-
Filename = DUK_NKS5-216F2_Frotol
b Author = delta
- Experiment = proton. jxp
Sample Id = DUK NKS-216F2
7 Solvent = CHLOROFORM-D
B Actual Start Time = 28-AUG-2019 13:40:5|
i Revision_Time = 24-DEC-2020 17:21:3|
b Comment = single pulse
1| Data_Format = 1D COMPLEX
= Dim Size = 52429
7 X _Domain = Proton
4 Dim Title = Proton
Dim Units = [ppm]
T - - Dimensions =X
4 » s |= Spectrometer = JNM=ECZ400S/L1
7 el - Field Strength = 9.3871521[T] (400[M
- X_Acq Duraticn = 1.81927936[s]
B X _Domain = Proton
¥ Freq = 39967090799 [MHz]
B o X_Offset = 6.5[ppm]
J - ] X Points = 16384
—_ o i x:PIeacans -1
I~ X_Resolution = 0.54966819[H=z]
4 ¥ Sweep = 9.00576369 [kHz]
X_Sweep_Clipped = 7.20461095 [kHz]
T Irr_Domain = Proton
4 L. Irr_Freq = 399_67090799 [MHz]
e =3 = Irr_Offset = 5[ppm]
1 = AT (= Tri_Domain = Proton
J = Tri_Freq = 39967090799 [MHz]
Tri_Offset = 5[ppm]
T Blanking = 2[us]
] 4 Clipped = FALSE
E i Scans =8
o3
_E i l Total Scans =8
5 = J l wid A Relaxation Delay = 5[s]
] Recvr_Gain = 56
R I L B 0 L UL RN BN B T LR ULELEL L B B L T 7T Temp_Get = 22.1[dC]
15.0 140 130 120 11.0 100 90 80 7.0 6.0 50 40 30 20 1.0 0 0 2.0 |x_so_width = 9.5[us]
I " | l' x_hcq_T_i.me = 1.81927936[=s]
AN A || e : Sre
¥ _Atn = 4.5[dB]
=+ Som AN 2 aS — e X_Pulse = 4.75[us]
Z BIEERRR3835%% s Trr_Mode = off
S == [ = = = 8OO W o - Tri_Mode = Off
X : parts per Million : Proton Dants_Loop = 500

'H NMR (CDCls, 400 MHz) spectrum of 10.
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'H NMR (CDCls, 400 MHz) spectrum of 10 in indicated region.
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o
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g / _J
g —___—_J
EpS
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X : parts per Million : Proton

'H NMR (CDCls, 400 MHz) spectrum of 10 in indicated region. The % symbol indicates protons of residual water.
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15.0

Me @

14.0

HN
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12.0

11.0

50 6.0 7.0 80 9.0 100

4.0

=
o A 1L

dEDLD

==== PROCESSING PARAMETERS =-=-=-=-

sexp( 2.0[Hz], 0.0[s

trapezoid{ 0[%], O[%], 80[%], 100[%] )
zerofill( 1 )

£ft( 1, TRUE, TRUE )

N ®OC(O)CF3

(Millions)

X : parts per Million :

L L O B B L B I L

210.0 190.0 170.0 150.0 130.0 110.0

AN A NS

T T T T

>

77478
77.160
76.842
58489 —
18.193
17.875

machinephase
pEm

Filename = NKS-216P 13C NMR-2. jdf
Author = nmr

Experiment = zgpg3d

Sample_Id = NKS-216F

Solvent = CHLOROFORM-D
Revision_Time = 25-APR-2021 02:47:04
Comment = NKS-216F

Data_Format = 1D COMPLEX

Dim Size = 32768

X_Domain = 13¢c

Dim Title = 13c

Dim_Units = [ppm]

Dimensions =X

Spectrometer = BRUKER DMX MMR

Field Strength = 9.39887438[T] (400 [MHz])
¥ Domain =1

X_Freq = 100.63288882 [MHz]

¥ Freq Flip = TRUE

¥_Offset = 10.062283 [kHz]
X_Points = 32768

¥ Prescans =4

¥_Sweep = 23.80952381 [kiz]

Scans = 5120

Temp Get

S 295.0141 (K]
Filter Factor = B40

BC{'H} NMR (CDCl3, 100.5 MHz) spectrum of 10.




5.0
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X : parts per Million : 13C

BC{'H} NMR (CDClIz, 100.5 MHz) spectrum of 10 in indicated region.
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X : parts per Million : 13
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BC{'H} NMR (CDClI3, 100.5 MHz) spectrum of 10 in indicated region.

S64



Me
<=
w HN
N __pq—PPhs
i \
Me N
=
=] ‘
= -
X
<
-
o]
i)
=

©
| Toc(ocr;

SR480 —

X : parts per Million : 13C

(
|

18,193 ——

17.875

BC{'H} NMR (CDClIz, 100.5 MHz) spectrum of 10 in indicated region.
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1.8+ DSK NKS-216P2single pulse
1.7
1.6- Me ®
1.54
1.4+ N __pd—PPhs
1.3 Ve
1.2

-—-74.99

A ] ®OC(O)CF3
1.1+

1.0

-74.99

0.91
0.81
0.71
0.6+

740 745 750 755 <760
0.57 X : Parts Per million

0.4+
0.31
0.24
0.1+

0.0+
-0.14

100 80 60 40 20 0 20 40 -60 -80 -100 -120 -140 -160 -180 -200 220 240 -260 -280 -300
X : Parts Per million

F NMR (CDClIs, 376.5 MHz) spectrum of 10.
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0.25 SES_NES-216P2smgle pulse decoupled gated NOE

0241
023
022 e e

0.214

0.204 HN

0.194 )\ _Pd—PPhs
A

0.18-

0.171
0.164 A a ®OC(O)CF3
0.151
014
0.131
0.121
0114
0.104
0,094
0.081
0.071
0.064
0.051
004
0.031
0.02+
0.011
0.00-

1591

A

40 35 30
X : Parts Per million

300 200

31p{'H} NMR (CDClI3, 161.8 MHz) spectrum of 10.
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0
- Parts Per million
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=B e |
S
oE FiC z JEOL
1 =2
o1 HN * ---- PROCESSING PARAMETERS ----
S sexp( 0.3[Hz], 0.0[s]
®© trapezoid( 0[%], 0[%], 80[%], 100[%] )
] Pd/PPh3 zerofill( 4 )
] N ££t( 1, TRUE, TRUE )
] H \ machinephase
] PP
g; CF3 N
= ] = |
1 S)
] X OC(0)CF,
= - =
27 = Filename = PNT_NKS-220P_Proton
1 I° Author = delta
] Experiment = proton. jxp
] Sample_Id = PNT_NKS-220P
] Solvent = CHLOROFORM-D
o1 Actual_Start_Time = 21-AUG-2020 12:15:5
= Revision_Time = 24-DEC-2020 20:41:5
7
1 Comment = single_pulse
] Data_Format = 1D COMPLEX
1 Dim_Size = 52429
] X_Domain = Proton
21 Dim_Title = Proton
g Dim_Units = [ppm]
] Dimensions =x
] Spectrometer = JNM-ECZ400S/L1
1 1 Field Strength = 9.389766([T] (400[MH
o] 3 X_Acq_Duration = 1.81927936[s]
=% i X_Domain = Proton
] X Freq = 399.78219838 [MHz]
] X_Offset = 6.5[ppm]
] X_Points = 16384
] - X_Prescans =1
o1 N -8 o) X _Resolution = 0.54966819[Hz]
=4 H - — X_Sweep = 9.00576369 [kHz]
QA X_Sweep_Clipped = 7.20461095 [kHz]
] Irr_Domain = Proton
1 Irr_Freq = 399.78219838 [MHz]
] Irr_Offset = 5[ppm]
1 > Tri_Domain = Proton
(=3 S Tri_Freq = 399.78219838 [MHz]
=S Tri_Offset = 5[ppm]
= A ‘ Blanking = 2.0[us]
e ] Clipped = FALSE
g 1 ‘\ Scans =8
2 ] I j Total_Scans =8
é = N hU \—_\._A Relaxation_Delay = 5[s]
~ 1 Recvr_Gain = 56
L L L B B B B S B B [ = 160.0[dC]
150 140 13.0 12.0 110 100 9.0 8.0 7.0 60 50 40 30 20 1.0 0 -1.0  -2.0 | x_90_width = 10.25[us]
W X_Acq_Time = 1.81927936[s]
S
X_Atn = 4.5[dB]
3 293032 I223=% X_Pulse = 5.125[us]
s Lo e ] = Irz_Mode = Off
< L L Rl Tri Mode = Off
X : parts per Million : Proton Dante_Loop = 500

'H NMR (CDCls, 400 MHz) spectrum of 11. The % symbol indicates protons of residual water.
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s JEOL : 5

] F,C ®
o ---- PROCESSING PARAMETERS ----
<S4 sexp( 3.0(Hz], 0.0(s] )
=1 trapezoid( 0[%], 0[%], BO[%], 100[%] )

zerofill( 2 )

] HN f£ft( 1, TRUE, TRUE )

machinephase
g pd—PPhs ppm
< N
H

] CF, N
=~ Z
=
=3 \ | @

] Filename = PNT_NKS-220P 31P

q _ OC(0)CF; Author = delta

b ,_.,_.L_,-"' r——— Experiment = single_pulse_dec
8 Sample_Id = PNT_NKS-220F
= 4 Solvent = CHLOROFORM-D

1 T T | T T T T T T T T Actual_Start_Time = 23-AUG-2020 00:1

1 40 O Revision_Time = 4-AUG-2021 17:2

" Comment single pulse dec|

b Data_Format 1D COMPLEX
= Dim _Size 52429

X_Domain Phosphorus3l

Dim_Title Phosphorus31

[T Dim Units [ppm]

=< o Dimensions X
< o Spectrometer JNM-ECZ4005/L1
e o

] (] Field Strength 9.389766[T] (400

9 X_Rcq_Duration 0.23068672[s]

] X_Domain Phosphorus31
] X_Freg 161.83469309 [MHz,
=S4 X _Offset 0[ppm]
< X_Points 32768

X_Prescans 4
X_Resolution 4.33488326[Hz]

] X_Sweep 142.04545455 [kHz|
o X_Sweep_Clipped 113.63636364 [kHz|
= Irr_Domain Proton

9 Irr_Freq 399.78219838 [MHz|

] Irr Offset S[ppm]

1 Blanking 5.0[us]

1 Clipped FALSE
== Scans 1000
o Total_Scans = 1000
o
g ] Relaxation Delay 2[s]
8 ] Recvr_Gain 56
= \ Temp_Get 460.0([dC]
E =k X_90_Width 14.75[us]
S 1 X_Acq_Time 0.23068672([s]
——— — T T T — T T T X_Angle = 30[deg]
300.0 200.0 100.0 -100.0 -200.0 -300.0 X_Atn = 8.1[dB]
X_Pulse = 4.91666667 [us]
Irr_Atn_Dec = 25.5[dB]
Irr_Atn_Dec_Calc = 25.5[dB]
o Irr Atn Dec Default Calc = 25.5[dB]
= Irr_Atn Noe 25.5[dB)
= Irr_Dec_Bandwidth Hz = 4.7826087[kHz]
X pﬂl‘[S per Million . Phusphnrus}l Irr_Dec_Bandwidth_Ppm = 11.96303566 [ppm]

31p{'H} NMR (CDClI3, 161.8 MHz) spectrum of 11.
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5 s FsC @ JEOL ;
= ] =
=5 —
= =]
] 4 =]
4 | oy ==== PROCESSING PARAMETERS ====
] | - HN sexp( 0.2[Hz], 0.0[s] )
=3 =y trapezoid( 0[%], O[%], BO[%], 100[%] )
Pt - zerofill( 1 )
E A d/PPh3 £fr( 1, TRUE, TRUE )
] | machinephase
] N N ppm
] | H
=7
7 | CFy =
] __«/I | | )
3 [ N
< I OC(O)Me o
3 [ ] Filename = HES-230P 1H NMR-2.jdf
E vy \\ Author = nmr
E — = —— Experiment = zg30
3 Sample_Id = HES-230P
3 TTTTT | TTTTTTTTT | TTTTTTTTT | TTTTT Solvent = CHLOROFORM-D
== Revision Time = 16-NOV-2021 11:39:45
o] 2.0 1.9 1.8
p Comment = NEKS=230P
3 Data Format = 1D COMPLEX
3 Dim Size = 32768
=1 X Demain = 1H
- — Dim Title = 18
] - Dim Units = [ppm]
] -] Dimensions - X
] — Spectrometer = BRUKER DMX NMR
= ] Field Strength = 9. 39887438(T] (400[MEz])
-+ - _ X _Demain = 1H
] i 5 = X Freq = 400.17247105 [MEz)
7 s e X _Freq Flip = TRUE
- X_0offset = 2.471049 [kHz]
] X_Peints = 32768
27 X_Prescans =
™3 X_Sweep = B.19672131[kHz]
7 Seans = 18
] Temp_Get = 297.989[K]
= Filter Factor = 2440
]
=]
= 7
= r
2 ]
S _3 N 1V .
< <
.,....,....,....,....,....,....,....,....,....,....,....,....,.‘..,....,....,....,.‘..,.‘..,....,....,
16.0 150 14.0 120 11.0 10.0 90 80 7.0 60 30 20 10 0O -10 20 30
SEESRCESSEERRSEE = 2
R R R R R = =
i Ll ot o e e e e e S S e e = ) - =
X : parts per Million : |H

!H NMR (CDCls, 400 MHz) spectrum of 12 in indicated region.

S73




FiC
HN
N +—PPhs
i \

N

"]

Q
AN 0C(0)Me

‘é‘
2
g
L SR P NS LR B |
6.3 6.2 6.1 6.0 59 58 57
FLE 2
R =
R wi

X : parts per Million : 1H
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' e © JEOL ;
1 ---- PROCESSING PARAMETERS ---=
- HN sexp( 2.0[Ez], 0.0([=s]
< | N trapezeid( 0[%], O[%], BO[%], 100[%] )
-+ _—PP zerofill{ 1 )
X _-Pd 3 £f¢( 1, TRUE, TRUE )
E N N machinephase
- H pem
: CF, N
- / |
] x 0C(0)Me
= | - Filename = NES-230P 19F-1.3jdf
L) Ruthor = nmr
N Experiment = zg
1 Sample TId = NES-230EP
] Selvent = CHLOROFORM-D
| Revision Time = 12-FEB-2021 19:56:55
b Comment = KES-230EP
1 Data Format = 1D COMPLEX
4 Dim Size = 65536
A X _Demain = 15F
Dim Title = 19F
= Dim Units = [ppm]
] ‘ | Dimensieons - X
4 Spectremeter = ERUKER DMX NMR
1 | ’ Field Strength = 9 39887438[T] (400 [MEz])
T =, X _Domain = 19F
- X Freq = 376.49835022 [MHz]
1 S G I T T T T U G G N i T 2 L G P S 2 3 G5 57 60 :_::;gzile : 1-13W1E653501[kxz]
] -60.0 -61.0 -62.0 X_FPoints = 65536
T e e . X_Prescans -4
b X_Sweep = 9090909091 [kHz]
4 Secans = 18
<=
- Temp_Get = 298.0068 [K]
b (=) ~ Filter Factor = 220
] — o
: £ <«
4 S —
=
=
S 7
=<
<
T T T T T T T T T T T T T T T T
10.0 -10.0 -30.0 -50.0 -70.0 -90.0 -110.0 -130.0 -150.0 -170.0 -190.0 -210.0

A

-61.397

60,719

X : parts per Million : 19F

F NMR (CDClIs, 376.5 MHz) spectrum of 12 in indicated region.
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] . 5 : JeoL 5
= | Me ==== PROCESSING PARAMETERS ====
wi) sexp( 0.2[Hz], 0.0[s] )

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

HN zerofill( 1 )

] ££t( 1, TRUE, TRUE )

1 —N machinephase

- X —C=

1 _Pd =

] H \ Me
<] Me N
=+ =

b N | - S Filename = NKS-349 Proton-2.jdf

OC(O)CF, Author = nmr

1 _ Experiment = zg30

b Sample_Id = NKS-216-26

R Solvent = CHLOROFORM-D

E Revision_Time = 18-MAR-2021 02:19:40
= =
- omment = HKS-216-26

4 a Data Format = 1D COMPLEX

] 2 e Dim Size = 32768

4 = X_Domain = 18

] Dim _Title =1

] Dim Units = [ppm]

i Dimensions =X

i Spectrometer = BRUKER DMX MMR

] b= Field Strength = 9.39887438[T] (400 [MHz])
=] = ||t - ¥ Domain =1
i) S = X_Freq = 400.17247105 [MHz]

™ X Freq Flip = TRUE

7 ¥_Offset = 2.471049 [kHz]

7 X_Points = 32768

7 ¥ Prescans =2

b X_Sweep = B.19672131[kHz]

b Scans =16

b " Temp_Get = 297.9919[K]
=1 o = Filter Factor = 2440

_

= 4

=} -

g

Z < L M

16.0 150 140 130 120 11.0 100 %0 B8O 7.0 60 50 40 30 20 10O O -LO -20 -30

A\ |

2,565 ——
23587
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10374 —
7.374
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e R ]
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X : parts per Million : 1H

!H NMR (CDCls, 400 MHz) spectrum of 13.
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!H NMR (CDCls, 400 MHz) spectrum of 13 in indicated region.
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| o
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!H NMR (CDCls, 400 MHz) spectrum of 13 in indicated region.
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] Me ® JEQOL '
=7
= Me
1 ==== PROCESSTNG PARAMETERS ====
=13 HN sexp( 2.0[Hz], 0.0[s
=4 trapezoid( 0[%#], O[%], B0[%], 100[%] )
= CZN zerofill( 1 )
] AN __Pd— £F£( 1, TRUE, TRUE )
i N N machinephase
] H ppm
=3 Me
=3 Me N
] = |
=] \ e
e OC(O)CF;
3 - Filename = NKS-3498 13C NMR-Final.jdf]
] Author = nmr
=1 Experiment = zgpg30
= Sample Id = NKS-3498
1 Solvent = CHLOROFORM-D
] Revision Time = 28-DEC-2020 17:42:18
=] Comment = NKS-349B
<z Data_Format = 1D COMPLEX
1 Dim Bize = 32768
1 X_Domain = 13¢
1 bim Title = 13¢
=] Dim _Units = [ppm]
= Dimensions =x
] Spectrometer = BRUKER DMX MR
3 Field Strength = 9.39887438[T] (400[MHz])
= ¥_Domain =
< X_Freq = 100.63288882 [MHz)
] ¥ _Freq Flip = TRUE
] ¥ _Dffset = 10.062283 [kiiz]
1 X_Points = 32768
= ¥ Prescans =4
s ¥_Sweep = 23.80952381 [kitz]
] Scans = 5120
] Temp_Get = 297.958([K]
=1 Filter Factor = B40
SE
=3
=17
PR
[ = |
2 7
s .1 J J Ll J |
-rrr[rrlr[lil L e e e R R R e ma e na L B O e
210.0 190.0 170.0 150.0 130.0 110.0 90.0 70.0 50.0 30.0 10.0 -10.0
N SN N /N
22 ILEooFgULEndEges EES Z 2z a
FoemATemmesm o ETan + == = — 00
e = — o6 = ol of o8 od o o — [ ] = =
el e e e R s e s s ] ~ - r- = —_———
X : parts per Million : 13C

BC{'H} NMR (CDCl3, 100.5 MHz) spectrum of 13.
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BC{*H} NMR (CDCls, 100.5 MHz) spectrum of 13 in indicated region.
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BC{'H} NMR (CDClIz, 100.5 MHz) spectrum of 13 in indicated region.
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: Me ¢ JEOL o
| Me
4 ==== PROCESSING PARAMETERS ====
HN sexp( 2.0[Hz], 0.0[=] )
o] trapezoid( O[%], O[%], BO[%], 100[%] )
=7 CZN zerofill( 1 )
] A Pd— £fv( 1, TRUE, TRUE )
] N N— machinephase
] H \ ppm
] Me
Me N
] x 0C(O)CF;
P —J Filename = NES-349 19F-1.jdf
P Author = nmr
E Experiment - zg
] Sample_Id = NES-216-26
§ Solvent = CHLOROFORM-D
Revision Time = $-NOV-2020 18:45:26
1 Comment = NES-216-26
- Data Format = 1D COMPLEX
i Dim Size = 65536
X_Domain = 19F
] Dim Title = 19F
b Dim Units = [ppm]
3— Dimensions - X
] | Spectrometer = BRUKER DMX NMR
] | Field Strength = 9 39887438(T] (400[MHz])
1 — S A N - - X_Demain = 19F
- X_Freq = 376.49835022 [MHz]
) B B BRI X Freq Flip = TEUE
] -73.0 -74.0 -75.0 -76.0 -77.0 X_0ffset = -37.653601 [kHz]
X_Points = 65536
1 X Prescans -4
- | X_Sweep = 9090909091 [kuz]
] ~ scans =16
2 g
— d Temp Get = 298 [K]
] o Filter Factor = 220
=
=
2]
= o
=
B L B o o e e R R R R R EEEEEEERE R
10.0 -10.0 -30.0 -50.0 -70.0 -90.0 -110.0 -130.0 -150.0 -170.0 -190.0 -210.0
-
=
=
i
X : parts per Million : 19F

F NMR (CDClIs, 376.5 MHz) spectrum of 13 in indicated region.

S83



-] . JEOL : ;
=] <
J —_ £
] Me ---- PROCESSING PARAMETERS ----
4 sexp( 0.2[Hz], 0.0[=s] )
g trapezoid( O[%], O[%], 80[%], 100[%] )
=] HN zerofill( 1 )
z N £ft( 1, TRUE, TRUE )
4 — machinephase
i X /Pd/C/ Ppm
] g N
] Me
] CF; N
=
<]
7 o
g ~ OC(O)CF3 Filename = HKS-362 Proton-2.jdf
] — Auther = nmr
] Experiment = zg30
i Sample_Id = NES-362
B 8 Solwvent = =D
=] v Revision Time = 8-MAY=-2021 23:20:56
=]
] Comment = NES-362
] w Data_Format = 1D COMPLEX
] - Dim Size = 32768
] X_Domain = 1H
] Dim Title = 1H
1 Dim Units = [ppm]
= 1 Dimensions = X
] oy . T . . . . . . . . . Spectrometer = BRUKER_DMX HMR
] 3.0 Field Strength = 9.39887438[T] (400[MHz])
] X_Domain = 1H
g | X_Freq = 400.17247105 [MHz]
] X_Freq Flip = TRUE
1 o X_Ooffsat = 2.471049[kHz]
iy a ¥_Points = 32768
= i ¥_Prescans =2
R X_Sweep = B.19672131[kHz]
] Scans = 16
] Temp_Get = 298.0091[K]
1 = Filter Factor = 2440
=]
]
= ]
= 4
2 A
E o
_||||||.|||||-- LN L L L L L I (L L L LR R R |
16.0 150 14.0 13.0 120 11.0 100 90 80 70 60 50 40 30 20 1.0 0 -10 20 -30
N
= ) 00 00 rf WD 00 T~ O -+ oo
() Wy o< 00 I~ <F & O o=F oy Wy
o0 L=l = B s B s B e o B | oo wy
= e A N ~
X : parts per Million : 1H

'H NMR (CDCls, 400 MHz) spectrum of 14.
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'H NMR (CDCls, 400 MHz) spectrum of 14 in indicated region.
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-] —
] F,C ®
i ---- PROCESSING PARAMETERS ----
- Me sexp( 2.0[Hz], 0.0[s] )
: trapezoid( O8], O[%], B0[%], 100[%] )
zerofill( 1 )
E HN ££t( 1, TRUE, TRUE )
) machinephase
<] )\ pd/CZN pp=
v N N~
] N \
Me
| CF N
] 3 Z
] | S
] N ] OC(O)CF3 Filename - =362 13C NMR-2,jdf
=] Author = AmE
= | Experiment = zgpgl0
E Sample_Id = NE5-362
9 Solvent = CHLOROFORM-D
T Revision Time = @S-MAY-2021 23:27:09
T Comment = NKS-362
i Data_Format = 1D COMPLEX
] Dim_Size = 32768
= X_Domain = 13c
= ] pim Title = 130
] Dim Units = [ppm]
E Dimensions - X
1 Spectrometer = BRUKER_DMX_NMR
1 Field Strength = 9 39887438(T] (400[MHz])
T X_Domain = 13C
) X_Freq = 100.63288882 (MHz]
= X_Freq_Flip = TRUE
L X_Offset = 10.062283 [kHz]
. X Points = 32768
] X_Prescans -4
i X_sweep = 23.80952381 [kHz]
b Scans = 5120
] Temp Get = 297.9873[K]
] Filter_Factor = 840
=]
2 ]
2 ]
3] . oo L PSRRI L VS W i
LI B i e L L I I e I M M s R e RS E RS R RAR R RS R
210.0 190.0 170.0 150.0 130.0 110.0 90.0 70.0 50.0 30.0 10.0 -10.0
N NS A |
W W == v SRR ] F R - -l
EA2RY GSARERISRERS 523 2 2
[ R ettt -l el R R B o Bt ] ~ =0 =] -
BESEE SxAmnnsdaNNN FEE2 =
X @ parts per Million : 13C

BC{*H} NMR (CDClI3, 100.5 MHz) spectrum of 14.
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BC{'H} NMR (CDClz, 100.5 MHz) spectrum of 14 in indicated region.
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BC{'H} NMR (CDClz, 100.5 MHz) spectrum of 14 in indicated region.
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(=
== JEOL
= 3 ==== PROCESSING PARAMETERS ====
[- = _ sexp( 2.0[Hz], 0.0[=] )
] F.C ©) trapezoid( O[%], O[%], BO[%], 100[%] )
3 zerofill( 1 )
- £fe( 1, TRUE, TRUE )}
] Me machinephase
=
= Ppm
] HN
—N
] )\ __pi— =
< 1 E N \
=7 Me
] CF; N
= Filename = HES-362- 19F-1.jdf
p | RAuthar = nmE
] e @ Experiment = g
= Sample Id = HES=362
L= — OC(O)CF3 Selvent = CHLOROFORM=-D
] Revision Time = 5-DEC-2020 22:19:32
5 Comment = HES-362
E Data Format = 1D COMPLEX
=] Dim Size = 65536
b X_Demain = 19F
] Dim Title = 19F
3 Dim Units = [ppm]
] Dimensions =X
=] Spectrometer = ERUKER DMK _HMR
=] Field Strength = 9.38887438(T] (400 [MHz])
] X _Domain = 19F
- T T T | Tr T 1 1rrrrrT I T T T 1 17 1 171771 I T 1 1rrrrrT I LI L x_weq - 318..9835022[“2]
] - - =7 - X_Freq Flip = TRUE
= ] 50'0 60'{} ‘ D'D SO'O X _Offset = =37 653601 [kHz]
i ] X_Points = 65536
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F NMR (CDClIs, 376.5 MHz) spectrum of 14.
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=1 sexp( 0.2[Hz], 0.0[s] )
«n’] | /CZN trapezoid( 0[%], O[%], 80[%], 100[%] )
] /Pd zerofill( 1 )
=1 N N \ ££t( 1, TRUE, TRUE )
> machinephase
<7 ! Mé =
] Me H. AN
=4 O |
=5 N
= o
- : = :r Filenams = NKS=-215(2,6) 1H NMR-3. jdf
] = Buthor = nmr
=1 = Experiment = zg30
= Sample_Id = MKS-215(2,6)
] Solvent = CHLOROFORM-D
] Revision_Time = 23-MAR-2021 11:25:02
=]
=] e Comment = HKS-215(2,6)
] = Data_Format = 1D COMPLEX
] = Dim Size = 32768
= ¥_Domain = 18
=] * bim Title = 18
] Dim_Units = [ppm]
- Dimensions = X
=] Spectrometer = BRUKER DMX MMR
o] 2.6 2.
] Field Strength = 9.39887438[T] (400[MHz])
g ¥ Domain =1
= X Freq = 400.17247105 [MHz]
wi ] ¥ Freq Flip = TRUE
4 2 ag ¥_offset = 2.471049 [kHz]
q vy o o0 ¥_Points = 32768
= o~ oo ¥ Prescans =2
-+ X_Sweep = B.19672131[kHz]
A Scans = 128
=] i . Tenp_Get = 298_0061[K]
] = =S = Filter Factor = 2440
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=]
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'H NMR (CDCls, 400 MHz) spectrum of 15. The % symbol indicates protons of residual water.
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'H NMR (CDCls, 400 MHz) spectrum of 15 in indicated region.
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il Me ==== PROCESSTNG PARAMETERS ====

j sexp( 2.0[Hz], 0.0[s
S ] trapezoid( 0[%#], O[%], B0[%], 100[%] )
=] N zerofill( 1 )

1 £ft( 1, TRUE, TRUE )
=] ¢N machinephase
i Pd/c/ ppm
— /

1 N N
=]

i | Me

=3 Me  H. NN

=] O |

-] Filename = NKS-215(2,6) 13C NMR-1.jdf
=] X Author = omr

=4 Experiment = zgpgd0

=4 Sample Id = NKS-215(2,6)

1 Solvent = CHLOROFORM-D
=1 ‘ | Revision Time = 23-MAR-2021 11:22:02
= it I\

] i M e, | Comment = HES-215(2,6)

1 Data_Format = 1D COMPLEX
<3 T e I e | Dim Size = 32768
o6 7] - X_Domain = 13¢

] 23.0 21.0 19.0 17.0 bIm Title =13¢
= 4 | | Dim _Units = [ppm]
=4 ] Dimensions =x

] [ Spectrometar = BRUKER DMX_NMR

] ~ wy
=1 L ne Field Strength = 9.39887438[T] (400[MHz])
i = g5 ¥_Domain =1

1 = g ¥_Freq = 100.63288882 [MHz)
= ol —— :_:tz_:q_php = TRUE
=4  offset = 10.062283 [kiiz]

1 X_Points = 32768

] ¥ Prescans =4
=5 ¥_Sweep = 23.80952381 [kitz]
24 Scans = 6144

1 Temp_Get = 298.0112[K]
=7 Filter Factor = B40
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X : parts per Million : 13C

BC{'H} NMR (CDCl3, 100.5 MHz) spectrum of 15.
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BC{'H} NMR (CDClIz, 100.5 MHz) spectrum of 15 in indicated region.
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---- PROCESSING PARAMETERS ----
sexp( 0.2[Hz], 0.0[s] )

OOIO 0
O
— e
/ /<j>
|

Z Z

o

6,00

Pd— trapezoid( 0(%], 0[%], BO[%], 100[%] )
N N/ zerofill( 1 )
f£ft( 1, TROE, TRUE )
1 ] Me machinephase
= CF3 H.. ~ /T\I pem
~ 3 |
= ]
=3 =2 Filename = NES-203 (2,6) Oxy Proton-1|
Z ] ] Ruthor = nmr
] Experiment = zg30
] Sample Id = NES=279(2,6)
r Solwvent = CHLOROFORM-D
=1 Revision Time = 13-JUL-2021 15:29:04
8'_ Comment = NES=279(2,6)
W o Data Format = 1D COMPLEX
] | Dim Size = 32768
X Domain = 1H
I Dim Title = 18
: ] I Dim Units = [ppm]
8_ — A - - Dimensions =X
= 1 Spectrometer = BRUKER DMX NMR
TT | TT 17T | T T 1T | T T 17T | TT 1T | TT T T | T - -

28 27 26 25 24 23 :ield_f:nngm = :éassansa[-r] (400 [MEZ])
=1 e X Freq = 400.17247105 [MEz]
g‘_‘ - X _Freq Flip = TRUE
EE X Offset = 2_471049[kHz]

- = X Points = 32768
] E X Prescans -2
] H X_Sweep = 8.19672131 [kEz]
= h ™ Scans = 16
= = * Temp_Get = 299.9761[K]
i ] - 2= Filter Factor = 2440
] =) Il =~
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§
s ]
g |
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X @ parts per Million : |H

'H NMR (CDCls, 400 MHz) spectrum of 16. The + symbol indicates protons of residual water.
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'H NMR (CDCls, 400 MHz) spectrum of 16 in indicated region.
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J ---- PROCESSING PARAMETERS ----
< | sexp( 2.0[Hz], 0.0[=] )
- N trapezoid( O[%], O[%], 80[%], 100[%] )
b zerofill( 1 )
- | ZN £ft( 1, TRUE, TRUE )
J Pd/C machinephase
| N N— ppm
] I Me
] CF3 H\\O/ /I\I
=
g \ Filename = NES-203 (2,6) Oxy 19F-2.idl
9 Author = pmr
4 Experiment = zgig
Sample Id = NES=-279(2,6)
T Solvent = CHLOROFORM-D
b Revision Time = 5-AUG-2021 23:05:07
3 Comment = NES=279(2,6)
Data Format = 1D COMPLEX
) Dim Size = 65536
1 X Domain = 19F
4 Dim Title = 197
= _| Dim Units = [ppm]
™ Dimensions =X
N Spectrometer = BRUKER DMX NMR
| | L Field Strength = §_39887438(T] (400[MHz])
| X_Demain = 19F
X Freg = 376.49835022 [MHz]
1 LU B B S N B B B B B N B B S B B B B B B BN B S B B BN N B X_Freq Flip = TRUE
1 -50.0 -60.0 -61.0 -62.0 ¥ Offset = =37.653601[kHz]
J - : : - A _Points = §5536
i X _Prescans =4
X_Sweep = 90.90905091 [kHz]
= b Scans = 16
—_ o o
] g ;: Temp_Get = 300.07[K]
] o - Filter Factor = 220
v =]
g " T
= 4
=
S 7
= o
- 4
R B o o i e R R R R R SRR R
10.0 -10.0 -30.0 -50.0 -70.0 -90.0 -110.0 -130.0 -150.0 -170.0 -190.0 -210.0
o o
53
=
. R
X : parts per Million : 19F

F NMR (CDCls, 376.5 MHz) spectrum of 16.
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—--—- PROCESSING PARAMETERS --—-

sexp( 0.3[Hz], 0.0([s] )

trapezoid( O[%], O[%], BO[%], 100[%] )
zerofill( 4, TRUE )

£ft( 1, TRUE, TRUE )

X : parts per Million : Proton

©
2:7 26 2.5 24
b | .
< =
] o
vy
1 i
T
=+ A ES
] § )
B L AL RN LA AN NLRLELA A BN NULALALAN UL JLNL I JRLELELY UL LN LA LN ALY NI R LA R LR B
150 140 130 120 110 10,0 9.0 80 7.0 60 50 40 30 2.0 1.0 0 -0 2.0
AIRSSL | .
O = D = [~ 00 - s -+ <
RaEgdgss R g 3 3
T o ol e S wi e _ =

machinephase

Ppm

Filename = PNT-NKS-2B88XY_Proto|
Author = delta

Experiment = proton.jxp
sample_TId = PNT-NKS-288XY
Solvent CHLOROFORM-D

Actual_Start_Time

Revision_Time

21-NOV-2021 15:53:5
22-NOV-2021 12:03:4

Comment = single_pulse
Data_Format = 1D COMFLEX
Dim_Size = 52429
X_Domain = Proton
Dim_Title = Proton

Dim _Units = [ppm]
Dimensions =X
Spectrometer = JNM-ECZ400s5/L1

Field Strength
X_Acq Duration

9.389766[T] (400 [ME|
1.81927936(s]

X_Domain = Proton

X_Freq = 399.78219838 [MHz]
X_offset = 6.5[ppm]

X_Points = 16384

X_Prescans =1

X_Resolution = 0.54966819[Hz]
X_Sweep = 9.00576369[kHz]
X_Sweep_Clipped = 7.20461095[kHz]
Irr_Domain = Proton

Irr_Freq = 399.78219838[MHz]
Irr_Offset = 5[ppm]
Tri_Domain = Proton

Tri_Freq = 399. 78219838 [MHz]
Tri_Offset = 5[ppm]

Blanking = 2.0[us]

Clipped = FALSE

Scans =8

Total Scans =8
Relaxation_Delay = §[s]

Recvr_Gain = 56

Temp_Get = 20.5[dc)

X_90 wWidth = 10.25[us]
X_Acq_Time = 1.81927936[s]
X_Angle = 45[deg]

X _Atn = 4.5[dB]

X Pulse = 5.125[us]
ITr_Mode = off

Tri_Mode = Off

Dante_Loop = 500

!H NMR (CDCls, 400 MHz) spectrum of 17.
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'H NMR (CDCls, 400 MHz) spectrum of 17 in indicated region.
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'H NMR (CDCls, 400 MHz) spectrum of 17 in indicated region.
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=} Me -=== PROCESSING PARAMETERS ===-=-
! HN sexp( 2.0[Ez], 0.0[s] )
-3 trapezoid( O[%], O[%], BO[%], 100[%] )
=1 zerofill( 1 )
- _ £££( 1, TRUE, TRUE )
-3 N N Pd,C’N machinephase
= - - 22
wi g FsC
S N Me
—_— —
=3
ahe! \
1 Filename = NKS-288(2,6) 3C NMR-2.jdf
=1 Author = omr
o7 Experiment = zgpg3l
] Sample_Id = HKS-288(2,6)
=4 Solvent = CHLOROFORM-D
= Revision_Time = 16-MAR-2021 01:07:52
<] Comment = HKS-288(2,6)
=g Data_Format = 1D COMPLEX
b Dim Size = 32768
= 4 X_Domain = 13¢C
o] Dim Title = 13¢
] Dim_Units = [ppm]
= Dimensions =X
o6 Spectrometer = BRUKER DMX NMR
= 9 Field Strength = 9.39887438[T] (400 [MHz])
=~ ¥ _Domain =1
il X_Freg = 100.63288882 [MHz]
= 4 ¥ Freq Flip = TRUE
w X_Offset = 10.062283[kHz]
3 X_Points = 32768
=1 ¥ Prescans =4
i X_Sweep = 23.80952381 [kHz]
] Seans = 6144
=]
=+ Temp_Get = 298_0041[K]
1 Filter Factor = B40
=3
e
=3
[ I
= ]
£ =3
S 7]
= o - i\ Job 1 - ]
B o o L B B L L L I i B
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X : parts per Million : 13C

BC{*H} NMR (CDCls, 100.5 MHz) spectrum of 17.
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BC{'H} NMR (CDClIz, 100.5 MHz) spectrum of 17 in indicated region.
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BC{'H} NMR (CDClI3, 100.5 MHz) spectrum of 17 in indicated region.
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BC{'H} NMR (CDClI3, 100.5 MHz) spectrum of 17 in indicated region.
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X : parts per Million : 19F
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e ===- PROCESSING PARAMETERS ====
i 3
< 7 HN sexp( 2.0(Hz], 0.0[=] )
i trapezoid( 0[%], O[%], 80[%], 100[%] )
o3 _ zerefill( 1 )
= N ,C—;N £ft( 1, TRUE, TRUE )
g 3 N _‘Pd machinephase
O—: F3C \ Ppm
3 N M
B = e
<3
oo /
=] NN
™~
=] Filename = HES-288(2,6) 19F HMR-1.jdf]
o RAuthor = nme
—_ Experiment = zgig
<3 Sample_Id = NES-288(2,6)
hide Solvent = CHLOROFORM=D
=3 Revision Time = 13-MAR-2021 19:08:09
=
S 3 Comment = NES-288(2,6)
e Data Format = 1D COMPLEX
=3 Dim Size = 65536
3: X_Demain = 19F
=] Dim Title = 19F
= 3 Dim Units = [ppm]
= Dimensions - X
=% Spectrometer = BRUKER DMX NMR
=
- 3 Field Strength = §_39887438([T] (400[MHz])
= X_Domain = 19F
> 3 X _Freq = 376.49835022 [MHz]
=3 X_Freq Flip = TRUE
ot X _offset = -37.653601 [kHz]
= 1 X Points = 65538
i~ X_Prescans -4
= ] T T | LI T T LA T T T T X_Sweep = 90.90905091[kHz]
- Scans = 16
EE -61.0 -62.0
=3 Temp_Get = 298.0772([K]
g Filter Factor = 220
=
-3
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RN b1 b1
§ =3
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- E
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F NMR (CDClIs, 376.5 MHz) spectrum of 17.
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==== PROCESSING PARAMETERS ====

sexp( 0.2[Hz], 0.0[=] )

trapezoid( O[%], O[%], BO[%], 100[%] )
zerofill{ 1, TRUE )

£fr( 1, TRUE, TRUE )

=4
3 =
* 3 Z
=7 —
< 3
=1
S —
S z
PE
£ o
S 3
= 3 L.J\_
e A

16.0 150 140 130 120 11.0 100 90 8O 7.0 60 50 40 30 20 0o 0 -0 -20 -30

\
7

L
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i

5452 —
2813 —
2050 —

10422 —

S =l
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SR T eSS
% e =S

X : parts per Million : |H

machinephase

Ppm

Filename = NES-288-Proton Acetone-1.j
Author = pmr

Experiment = zg30

Sample Id = NES-2B88-ACE

Solvent = Rcetone

Revision Time = §&-APR-2022 16:17:32

Comment

Data Format
Dim Size

X _Domain

Dim Title
Dim OUnits
Dimensions
Spectrometer

Field Strength
X _Domain

X _Fregq

X Freq Flip

X Offszet
X_Points

Temp Get
Filter Factor

NES=-2B88=-ACE

BRUKER_DMX_NME
9.39887438[T] (400 [MHz])
1m

400.17 [MHz]

TRUE

2.471049 [kHz]

32768

81966707 [kHz]
6

300.0156[K]
2440

'H NMR ((CD3)2CO, 400 MHz) spectrum of 8.
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'H NMR ((CD3)2CO, 400 MHz) spectrum of 8 in indicated region.
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F NMR ((CD3)2CO, 376.5 MHz) spectrum of 8.
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] ---- PROCESSING PARAMETERS ----
sexp( 0.2[Hz], 0.0[s] )
] trapezoid( O[%], O[%], 8O([%], 100(%] )
= HN zerofill{ 1, TRUE )
S £££( 1, TRUE, TROE )
1 1 machinephase
1 N N \
1 H
_ CE, N
] N | Filename = HES-288-Proton MeOH-2 . jdf
= Auther = nmr
el Experiment = zg30
1 i Sample Id = NES-288-Dd4
j s Solvent = MeoD
] - Revision Time = &-APR-2022 16:33:50
Comment = NES-288-Dd
1 Data Format = 1D COMPLEX
4 Dim Size = 32768
4 X Domain = 1H
Dim Title = 1H
4 Dim Units = [ppm]
1 Dimensions =X
3_ { Spectrometer = HRUKER DMX NMR
g AN
/ A - Field Strength = 9 309887438[T] (400[MEz])
4 ¥— -\x._.__/»-__....,, X1 ain - 10
1 T T T T T T X _Freg . = 400.17[MHz]
4 - = -
1716 1.5 1.4 1.3 1.2 1.1 1.0 09 0.8 |5 Xotease T m 2471049 [kuz]
X Points = 32768
1 ‘ X_Prescans =2
b o0 X _Sweep = 8.1966707 [kHz)
. ~ i [ = Scans = 16
w ; = ]
. o - Temp_Get = 300.0001 (K]
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!H NMR (CD3s0D, 400 MHz) spectrum of 8.
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] F5C c
] ==== PROCESSING PARAMETERS ==-=-=
sexp( 2.0[Hz], 0.0[=] )
1 trapezoid{ O[%], O[%], BO[%], 100([%] )
4 zerofill{ 1, TRUE )
= HN £ft( 1, TRUE, TRUE )
el ‘ machinephase
] ~0C(0)'Bu vem
1 N N/Pc{ ©
] CF, _N
1 | Filename = NES=-288-19F MeOH-1.ijdf
B \ Auther = nmr
Experiment = zg
J Sample Id = NES-288-Dd
Selvent = MeOD
- 1 Revision Time = E=-APR=-2022 15:46:05
=] Comment = NES-288-D4
N Data Format = 1D COMPLEX
| ' Dim Size = 65536
X Domain = 18F
q | Dim Title = 19F
i | Dim Units = [ppm]
| | Dimensions =
4 || 1 Spectrometer = ERUKER DMX NMR
IR
1 I| v I. Field Strength = 9. 30887438(T] (400[MHz])
J ! N X_Demain =
- — X _Freg = 376.53600382 [MHz]
1 X Freq Flip = TRUE
4 L e e e e e B LA e X_thset 6525253501 [kBz]
X Points -
= -62.0 -63.0 Xprescans =4
X_Sweep = 90_91818273[kHz]
1 J |I Scans = 16
4 ]
A Temp_Get = 299 995 (K]
1 25 Filter Factor = 220
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X : parts per Million : 19F

F NMR (CD30D, 376.5 MHz) spectrum of 8.

S112



F,C

(JEDLD

=] 2
3 ===-- PROCESSING PARAMETERS ====
g__ HN sexp( 0.2[Hz], 0.0[2] )
=1 P trapezoid( O[%], O[%], 80[%], 100[%] )
1 A Pd/OC(O) Bu zerofill( 1, TRUE )
E N N/ £ft( 1, TRUE, TRUE )
1 machinephase
=3 H ppm
ME CF
1 3
=3 |
%67 XN
E e Filename = NKS-288-Proton CHICN-1.jdf|
B | = Ruther = nmr
] |' =S Experiment = 2930
1 Sample Td = NES-288-D3
] | Solvent = ACETONITRILE-D3
] Revision Time = E-APR-2022 15:56:13
=] Comment = NES=-288-D3
< Data_Format = 1D COMPLEX
] Dim Size = 32768
3 X Domain = 1H
3 Dim Title = 1H
=] Dim Units = [ppm]
wi y Dimensions -
3 |I Spectrometer = ERUKER DMX NMR
3 Ju‘ '\\_ Field Strength = 9 30887438(T] (400 [MHz])
9 e N —— -- X Domain = 1H
4 T X Freq = 400.17 [MHz]
1 . - X_Freq_Fli = TRUE
3 166151413 121110090807 X ofeast © = 2. 471049 [kaz]
E X_Points = 32768
] X _Prescans -
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R | [ = = Scans = 16
] ] b= =
] = Temp_Get = 209 9934 [K]
E Filter Factor = 2440
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'H NMR (CDsCN, 400 MHz) spectrum of 8.
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'H NMR (CDsCN, 400 MHz) spectrum of 8 in indicated region.
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e ===- PROCESSING PARAMETERS ====
4 sexp( 2.0[Hz], 0.0([=] )
trapezoid( O[%], O[%], 80[%], 100[%] )
1 zerofill{ 1, TRUE )
HN £f¢( 1, TRUE, TRUE )
4 )\ ; machinephase
| —0OC(O)'Bu pem
N \N/PC{ ©
] CF, N
| Filename = NEKS-288-19F CH3CN-1.jdf
1 \ Auther = nmr
=] Experiment = zg
i Sample Id = NES-288-D3
4 Selvent = ACETONITRILE=-D3
Revision Time = E-APR-2022 15:57:24
Comment = HES-288-D3
1 Data Format = 1D COMPLEX
] Dim Size = 65536
X Domain = 18F
J Dim Title = 19F
Dim Units = [ppm]
4 Dimensions =
Spectrometer = BRUKER DMX NMR
] ‘ | Field Strength = 5. 30887436[T] (400[MEz])
| X _Domain =
| I ||I X Freq = 376.53600382 [MHz]
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(PN X _Freq Flip = TRUE
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F NMR (CD3CN, 376.5 MHz) spectrum of 8.
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'H NMR (CDCls, 400 MHz) optimization of time for cycloisomerization reaction of 4-pentynoic

acid catalyzed by 8.
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Sample Name NKS-216
Inj Vol 1

Data Filename  NKS-216.d

<10 6 |[+ESI Scan (0.088 min) Frag=175.0V NKS-216.d B

7.25
2
6.75
6.5
6.25
6
575
55
5.25 1
5
475
4.5
4.25
a4
3.75
35|
3.25
3
2.75
2.5
2.25
2
1.75
15
1.25
1
0.75
os | 139.0508
0.25
o

Position P1-B1 Instrument Name Instrument 1 User Name

InjPosition SampleType Sample IRM Calibration Status
ACQ Method Damo JK.m Comment Acquired Time

435.0812
476.1072

—
me—( >
\ FP‘
TN /PQ 4
=3

N
/r

kﬁ ™~ S
@ " =Y
Me >

M-Tra +1]* =435-0+

331.1925

276.1755

673.1929
‘ yl 985.1478
il 4

‘ 763.2514
|

Success
26-12-2018 12:32:40
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ESI-MS data of 3.
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Sample Name NKS-215 Position P1-C7 Instrument Name Instrument 1 User Name
Inj Vol 3 InjPosition SampleType Sample IRM Calibration Status Success
Data Filename  NKS-215.d ACQ Method Damo JK.m Comment Acquired Time 28-12-2018 16:49:29

%10 6 | *ESI Scan (0 126 min) Frag=175.0V NKS-215.d o

8.5

435.0808

476.1074

B
Z,
/"\

2

329.1763 |

135.0503 236.1188 679 5114 914.1705
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ESI-MS data of 4.
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Sample Name NKS-285 Position P1-B9 Instrument Name Instrument 1 User Name
Inj Vol 1 InjPosition SampleType Sample IRM Calibration Status Success
Data Filename  NKS-285.d ACQ Method Damo JK.m Comment Acquired Time 27-06-2019 11:56:51

x10 © +ESI| Scan (0.082 min) Frag=175.0V NKS-285.d -

6.6
6.4
6.2

6 435.0818

4.6 476.1084

0.8 329.1772

o
o

236.1188 i
0.2 1

| |
P ¢
100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950 1000
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| 914.1741

ESI-MS data of 5.
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Sample Name NKS-220 Position P1-C8 Instrument Name Instrument 1 User Name
Inj Vol 3 InjPosition SampleType Sample IRM Calibration Status Success
Data Filename  NKS-220.d ACQ Method Damo JK.m Comment Acquired Time 28-12-2018 16:51

%10 7 | +ESI Scan (0.117 min) Frag=175 0V NKS-220.d

1.35
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1.2 584.0514
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1 B
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0.7 LM‘TFp f’*’] =5u2-023(
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ESI-MS data of 6.
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Sample Name NKS-230 Position P1-E3 Instrument Name Instrument 1 User Name
Inj Vol 1 InjPosition SampleType Sample IRM Calibration Status Success
Data Filename  NKS-230.d ACQ Method Damo JK.m Comment Acquired Time 07-01-2019 12:57:50
x10 7 |+ESI Scan (0.088 min) Frag=175.0V NKS-230.d ’ -
1.8 3
Py o
1.7 N
* 584.0512
1.6 < 7
-~ v \
w % \
1.5 H—p) —oAc
1.4 |
™
1.3 7 ﬁ
‘ |
1.2 ‘ =~
1.1 ‘
14 3 ' 2
| M-0CAc tH' J = 5y3-02uy
(o X-]
os
0.7 |
0.6 543-02yy
05
04
03
02
0.1 .
125 1074 217.1336 340.2593 437.1195 Lﬂ ’ 679.5106 814.1355
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ESI-MS data of 7 + 9.
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Sample Name
Inj Vol
Data Filename

x10 ©

6.4
6.2

6
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56
5.4
5.2 ]

5
4.8
4.6
4.4
4.2 |

4
3.8
3.6
34|
.36

NKS-288

1

NKS-288.d
+ESI Scan (0.099 min) Frag=175.0V NKS-288.d

124.0756

Position
InjPosition
ACQ Method

227.1755 380200

P1-B8

Damo JK.m

Instrument Name
SampleType
Comment

584.0523

453.3447

Instrument 1

User Name
IRM Calibration Status
Acquired Time

Success
22-07-2019 13:31:00

679.5132

100

ESI-MS data of 8.
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Document: 30-04-2019 (VarioELcube) from: [

28-06-2019
vanoELcube
sernial number: 19171021

Text report
No ! Weight lmg]i Name |Method N %] Crg H 4 S P N Area C Area HAea S Area N rato M ratio Date  Time
1| 53800 sulfanilamide 5mg90s 1626 4185 4680 18620 33363 58417 18516 628889 25738 89423 29/04/2019 1827
16| 64080 NKS215 5mg90s 1109 5706 5012 0158 29695 89984 22 387 5426 51435 113850 29/04/2019 1925
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CHNS data of 4.
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28-06-2019
varioELcube
sernial number: 19171021
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Text report

No\ Weight [mg] | Name Method N (%] | C [ H[%]) S[%]! N Area C Areal H Area| S Area| C/NraﬁoA C/H rato | Info Date  Time
. 3 80050 sufanilamide 5mg90s 1626 4185 4680 18620 53279 87133 28870 915112 25738 83423 08/04/2021 1349
e 72300 suffanilamide 5mg90s 1626 485 4680 18620 48 041 79 464 26465 B3B8 469 25738 89423 08/04/2021 1404
10 78600 sulfandarmde 5mg%0s 1626 4185 4680 18620 51313 85593 28666 918979 25738 89423 08/04/2021 1418
. 1 64260 sulfanlamide 5mg%0s 1626 4185 4680 18620 42149 70 281 23103 752814 25738 89423 08/04/2021 1432
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Text report

No l Weight [mg} | Name | Method | N [%Il c |
o 54490 sulfandamide 5mQ20s 1626 4185
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Text report
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Text report
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Text report

_ No.| Weight [mg] Name 77L’\£‘7\OG__J N C %l H (%) S[%| NAea C Area H Area| S Area) C/Nrato| CH raboi Info Date  Time

D 78600 sulfaniamide Smg90s 1626 4185 4680 18620 51313 85593 8666 918979 25738 89423 08/0472021 1418
| 64260 sufandamide 5mg90s 1626 4185 4680 18620 42149 70281 23103 752814 25738 89423 08/0472021 1432
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