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General methods. Column chromatography was carried out using silica gel (WAKO Gel 75-150 mesh, WAKO
Co., Ltd.). Preparative tin-layer chromatography was performed with silica gel plates (60F-254). Melting points
(mp) were recorded with a Yamato melting point apparatus model MP-21 and are uncorrected. IR spectra were
measured with a HORIBA fourier transform infrared spectrometer FT-720, and absorbance frequencies are
reported in reciprocal centimeters (cm™'). NMR experiments were performed with JEOL JNM-ECZ600R ('H
NMR: 600 MHz, *C NMR: 151 MHz) spectrometer. Chemical shifts are expressed in J (parts per million, ppm)
calues, and coupling constants are expressed in herts (Hz). "H NMR spectra were referenced to a solvent signal
(CDCls: 7.26 ppm, DMSO-ds: 2.50 ppm and acetone-d6: 2.05 ppm). *C NMR spectra were referenced to a
solvent signal (CDCls: 77.1 ppm, DMSO-ds: 39.5 ppm and acetone-d6: 29.8 ppm). Signal multiplicities are
abbreviated as follows: singlet (s), doublet (d), triplet (t), quartet (q), multiplet (m), doublet of doublets (dd),
doublet of doublet of doublets (ddd), broad (br). High-resolution MS spectra were recorded with a Brucker
microTOF mass spectrometers (ESI-TOF-MS). Reactions were monitored by thin layer chromatography (TLC)
carried out on a silica gel plates (60F-254) and visualized under UV illumination at 254 or 365 nm depending

on the compounds.
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Table S1. Optimization of reaction conditions”

N, activator (X gquiv.) N; N,
—_— :
N l'loH N . 'IIOH

solvent, rt, time . . r;l

rac Ts' R1 E rac  Ts

trans-AZIHY (3a) AZIND (42) i Sa
dr=20:1 '

Run  Activetor (X equiv.) Base (Y equiv.) solvent time (h) Yield (%) of 4ab

1 MsCl (1.5) KO#-Bu (2.0) THF 24 19
2 MsCl (1.5) Pyridine (2.0)  THF 24 7
3 MsCl (1.5) DIPEA (2.0) THF 24 70
4 MsCl (1.5) DBU (2.0) THF 15 min 24
5 MsCl (1.5) Et:N (2.0) THF 15 min 91
6 TsCl (1.5) Et;N (2.0) THF 24 61
7 TsCl (1.5) Pyridine (2.0)  THF 24 3
8 Ac,0 (1.5) Et;N (2.0) THF 24 0°
9 MsCl (1.5) Et;N (2.0) MeCN 24 70
10 MsCl (1.5) Et;N (2.0) toluene 24 84
11 MsCl (1.5) Et;N (2.0) AcOEt 15 min 81
12 MsCl (1.5) Et;N (3.0) THF 15 min 84
13 MsCl (1.1) EtN (2.0) THF 15 min 90
14 MsCI (1.1) Et;N (1.5) THF 24 61
15 MsCl (1.1) Et;N (1.1) THF 24 67
16 - Et;N (2.0) THF 24 0
17 MsCl (1.5) - THF 24 nr

“ Reaction conditions: 3a (0.5 mmol), activator (0.5 x X mmol), and base (0.5 x Y mmol) in solvent (2.5 mL)

under air at room temperature.; * Isolated yield.; ¢ O-Ac-AZIHY 5a was obtained in 78% yield.
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Synthesis of N-protected indoles S1

The N-potected indoles S1 as N-tosylindoles (Sla, S1g-S1n), N-methanesulfonylindole (S1b), N-
benzenesulfonylindole (S1c¢), N-(4-methoxybenzenesulfonyl)indole (S1d), N-(4-phenylbenzenesulfonyl)indole
(Sle) and N-benzyloxycarbonylindole (S1f) were prepared by reported method.!'"! All substrates were used as
received from commercial suppliers (Sigma-Aldrich, Kanto Chemical, TCI, Wako and Nacalai tesque) and all
reagents were weighed and handled in air at room temperature. Analytical data are in accordance with the literature

values.[

N-protected indoles ~ Sla : (R'=Ts, R?=H)

Sib :(R'=Ms,R2=H) { Ts= °S Me
: o’
Slc :(R'=Bs,R>=H)
S1d : (R"=Mbs, R2=H 0
( ) E Ms = &,’S,’—Me
o)

Sle :(R'=PhBs, R? = H)

SIf :(R'=Cbz,R?=H) i ;{58@
4 E BS = /
Rf% Slg :(R'="Ts, R?=5-Me0) o
BK = N §

S1h : (R'=Ts, R?=5-Me) : !K o

: /

: = S OMe
Sli :(R'=Ts,R2=5.Cl) | "% & < >

S1j :(R'=Ts, R2=5-Br)

0
S1k : (R'=Ts,R2=6-Cl) : PhBs= ,§'
: o

S11 :(R'=Ts, R?=4-Cl)

. 1~ 2 _ §
Stm:(R'=Ts,R?=7-Cl) i o _ f%_o :

Sin : (R'=Ts, R? = 7-aza)

Figure S1.
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Synthesis of trans-3-azido-2-hydroxyindolines (AZIHYSs) 3

The trans-3-azido-2-hydroxyindolines (AZIHY's) 3 were prepared by reported method 2. All reagents were weighed

and handled in air at room temperature. Analytical data are in accordance with the literature values (3a, 3b, 3g, 3h,
3i, 3j, 3k, 31and 3n %),

N-protected AZIHYs 3a :(R'=Ts,R?=H)

3b :(R'=Ms,RZ=H) i Ts= 'S Me
: o)
3¢ :(R'=Bs,R?=H)
3d :(R'=Mbs,R2=H) o
( S ) i Ms= ;‘\,S"-Me
. O’

3e :(R'=PhBs, R?=H)

3f :(R'=Cbz,RZ=H) ! 2
N3 . Bs = /,S
: 0

4
5 N 3 1 2
R2Di g :(R'=Ts,R*=5-MeO) :
SE P mQOH :
7 R! 3h :(R'=Ts,R?=5-Me) : A o
rac ! Mbs = g? OMe
: 1 2 . G
3i :(R'=Ts,R2=5-Cl) o
3j :(R'=Ts R?=5Br)
2
3k :(R"=Ts,R?=6-Cl) : PhBs= " S
. (o]
31 :(R'=Ts,R?=4-Cl)
3m :(R'=Ts,R?=7-Cl
( S )i cbz- 0 O
. (o)
3n :(R'=Ts,R?=7-aza) :
Figure S2.

General procedure A

RZ\’,\
C_/\
X
N
R

S1

NBS (1.1 equiv.) R? Br 2 N
H,0 (10 equiv.) Q—j 0.4 M ag. NaNj; (2 equiv.) RQ\'I A\ 3
X= —
X

—_— " >
acetone (0.1 M) N“7OH  5h "OH
rt, 2 h rac R' rac é1

S2 3

To a solution of N-protected indole S1 (5 mmol) and H,O (0.90 mL, 10 equiv., 50 mmol) in acetone (25 mL,

0.5 M) was added NBS (979 mg, 1.1 equiv., 5.5 mmol). The mixture was stirred at room temperature until the

complete disappearance of starting material indicted by TLC. Then, 0.4 M aq. NaN3 (25 mL, 2 equiv.) was
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added to the mixture. After the mixture was stirred for a further 2 h, the whole was extracted with AcOEt (3 x
50 mL). The combined organic layer was washed with brine (50 mL), dried over Na,SOs, filtered and

concentrated in vacuo. The residue was purified by silica gel column chromatography to give 3.

trans-3-Azido-1-(phenylsulfonyl)indolin-2-ol (3¢)

N3 Na N3
., =05 =K
moy "< — || —~~—— OH

N NH O N
rac Bs rac B SI rac Bs
trans-3c¢ linear cis-3¢

(trans:cis =>20:<1)

The reaction was performed according to the general procedure A using 1.29 g (5.0 mmol) of S1c. The residue
was purified by silica gel column chromatography using hexane/AcOEt (4/1-2/1 [v/v]) to give 3¢ (1.80 g, 4.1
mmol, 91% yield) as a white solid.

White solid (1.80 g, 4.1 mmol, 91% yield; mp 91-93 °C); IR (KBr) v: 3465, 3077, 2962, 2096, 1344, 1164, 723
cm'; "H NMR (600 MHz, CDCl;) § 7.84 (d, J = 7.8 Hz, 2H), 7.64 (d, J = 8.4 Hz, 1H), 7.58 (t,J= 7.8 Hz ,1H),
7.48 (t,J=17.8 Hz, 2H), 7.41 (td, J= 7.8, 1.2 Hz, 1H), 7.32 (d, /= 7.2 Hz, 1H), 7.15 (td, J= 7.8, 1.2 Hz, 1H),
5.58 (dd, J=2.4, 1.2 Hz, 1H), 4.59 (s, 1H), 3.47 (d, J= 3.6 Hz, 1H); *C{'H} NMR (151 MHz, CDCl;) ¢ 140.7,
1378, 134.0, 131.3, 129.5, 127.0, 126.3, 125.9, 124.8, 115.1, 91.3, 66.4; HRMS (ESI) m/z: [M+Na]" Calcd for
C14H12N403SNa 339.0528; Found 339.0524.

trans-3-Azido-1-((4-methoxyphenyl)sulfonyl)indolin-2-ol (3d)

C :Ns N3 N3
, — m — Q_i
/] T . v
rac v OH rac N H o rac 'l\l OH
Mbs M bSI Mbs
trans-3d linear cis-3d

(trans:cis = 10:1)

The reaction was performed according to the general procedure A using 1.44 g (5.0 mmol) of S1d. The residue
was purified by silica gel column chromatography using hexane/AcOEt (4/1-2/1 [v/v]) to give 3d (1.46 g, 4.21
mmol, 84% yield) as a white solid.

White solid (1.46 g, 4.21 mmol, 84% yield; mp 94-96 °C); IR (KBr) v: 3183, 3010, 2971, 2942, 2840, 2100,
1592, 1496, 1359, 1265, 1157, 755 cm™'; '"H NMR (600 MHz, CDCl3) 6 7.77 (d, J = 9.0 Hz, 2H), 7.60 (d, J =
8.4 Hz, 1H), 7.39 (td, J=7.2, 0.6 Hz, 1H), 7.31 (d, /= 7.2 Hz, 1H), 7.13 (td, J=7.8, 1.2 Hz, 1H), 6.91 (d, J =
9.0 Hz, 2H), 5.57 (dd, J = 3.6, 1.8 Hz, 1H), 4.59 (s, 1H), 3.81 (s, 3H), 3.53 (d, J= 3.6 Hz, 1H); “C{'H} NMR
(151 MHz, CDCl3) ¢ 163.9, 140.8, 131.2, 129.30, 129.27, 126.2, 125.9. 124.6, 115.0, 114.7, 91.3, 66.5, 55.8;
HRMS (ESI) m/z: [M+Na]" Calcd for CisH1sN4OsSNa 369.0633; Found 369.0634.
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trans-1-([1,1'-Biphenyl]-4-ylsulfonyl)-3-azidoindolin-2-o0l (3e)

N3 Na N;
S, = O <=
N moH o N OH
rac ] rac NH rac ]
trans-3e linear cis-3e

(trans:cis = 10:1)

The reaction was performed according to the general procedure A using 1.67 g (5.0 mmol) of Sle. The residue
was purified by silica gel column chromatography using hexane/AcOEt (4/1-2/1 [v/v]) to give 3e (1.35 g, 3.43
mmol, 69% yield) as a pale-yellow oil.

Pale-yellow oil (1.35 g, 3.43 mmol, 69% yield); IR (KBr) v: 3467, 3068, 3031, 2100, 1355, 1166, 761 cm™'; 'H
NMR (600 MHz, CDCl3) 6 7.89 (d, J = 8.4 Hz, 2H), 7.69-7.65 (m, 3H), 7.53 (d, /= 7.2 Hz, 2H), 7.46—7.38 (m,
4H), 7.33 (dd, J=7.2,0.6 Hz, 1H), 7.16 (td, /= 7.8, 1.2 Hz, 1H), 5.64 (d, /= 1.8 Hz, 1H), 4.60 (s, 1H), 3.76 (s,
1H); *C{'H} NMR (151 MHz, CDCl3) 6 146.9, 140.7, 139.1, 136.2, 131.3, 129.2, 128.8, 128.1, 127.5, 127.4,
126.3, 126.0, 124.8, 115.3, 91.3, 66.4; HRMS (ESI) m/z: [M+Na]" Calcd for C20H16N4O3SNa 415.0841; Found
415.0845.

trans-Benzyl-3-azido-2-hydroxyindoline-1-carboxylate (3f)

N3 Na N3
O Oy O,
"oOH / OH

N N

rac Cb' rac ,NHO rac Cb'

z Cbz z
trans-3f linear cis-3f

(trans:cis = 5:1)

The reaction was performed according to the general procedure A using 1.26 g (5.0 mmol) of S1f. The residue
was purified by silica gel column chromatography using hexane/AcOEt (4/1-2/1 [v/v]) to give 3f (1.11 g, 3.56
mmol, 71% yield) as an orange oil.

Orange oil (1.11 g, 3.56 mmol, 71% yield); IR (KBr) v: 3448, 3066, 3033, 2960, 2102, 1712, 1482, 752 cm';
"H NMR (600 MHz, acetone-d6) § 7.84 (br s, 1H), 7.52 (d, J = 7.2 Hz, 0.8H), 7.49 (d, J = 7.8 Hz, 2H), 7.42—
7.32 (m, 5.2H), 7.14 (t, J = 7.8 Hz, 0.8H), 7.02 (t, J = 7.2 Hz, 0.2H), 6.09-6.07 (m,0.4H), 5.92 (s, 0.8H), 5.74
(s, 0.8H), 5.38 (d, /=12.6 Hz, 0.8H), 5.37 (d, /= 12.6 Hz, 0.2H), 5.28-5.26 (m, 1H), 4.85 (d, /= 6.0 Hz, 0.2H),
4.78 (s, 0.8H); *C{'H} NMR (151 MHz, acetone-d6) § 1137.5, 132.0, 131.4, 130.4, 129.4, 129.0, 128.9, 126.9,
125.4, 124.0, 116.1, 88.9, 68.0, 67.5; HRMS (ESI) m/z: [M+Na]" Calcd for CisH14N4O3Na 333.0964; Found
333.0960.

trans-3-Azido-7-chloro-1-tosyl-indolin-2-ol (3m)
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N3 Na N3
.. = = QL
N ""oH NH O N~ TOH

Cl | Cl |
Ts cl TSI Ts

e rac rac
trans-3m linear cis-3m (trans:cis = 69:31)

The reaction was performed according to the general procedure A using 610 mg (2.0 mmol) of S1m. The residue
was purified by silica gel column chromatography using hexane/AcOEt (4/1-2/1 [v/v]) to give 3m (580 mg,
1.59 mmol, 79% yield) as a pale-yellow oil.

Pale-yellow oil (580 mg, 1.59 mmol, 79% yield); IR (KBr) v: 3467, 3066, 2979, 2923, 2102, 1340, 1162, 758
cm'; 'TH NMR (600 MHz, CDCl3) § 7.75 (d, J = 8.4 Hz, 1.4H), 7.72 (d, J = 8.4 Hz, 0.6H), 7.39 (dd, /= 8.4, 1.8
Hz, 0.7H), 7.37-7.36 (m, 0.3H), 7.28-7.25 (m, 2.7H), 7.22-7.18 (m, 0.6H), 7.14 (t, J = 7.8 Hz, 0.7H), 6.06 (t,
J=4.2 Hz, 0.3H), 5.94 (d, J = 1.8 Hz, 0.7H), 4.51 (s, 0.7H), 4.38 (d, J = 4.2 Hz, 0.3H), 3.80 (d, J = 3.6 Hz,
0.7H), 3.68 (d, J = 4.2 Hz, 0.3H), 2.42 (s, 0.9H), 2.40 (s, 2.1H); *C{'H} NMR (151 MHz, CDCl;) § 144.8,
144.5, 139.1, 137.9, 136.6, 136.5, 134.4, 133.4, 132.1, 131.6, 130.0, 129.7, 127.9, 127.4, 127.2, 126.8, 126.5,
124.8,124.4,123.2,92.2, 89.8, 65.7, 63.7,21.8, 21.7; HRMS (ESI) m/z: [M+Na]" Calcd for C;sHi3CIN4O3SNa
387.0290, 389.0260; Found 387.0290, 389.0264.
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Synthesis of 3-azido-indoles 4

General procedure B

MsCI (1.1 equiv.) R2 N
2 3
RN Ns BN (2.0 equiv.) b’ A\

N~ "OH THF, rt, time N
) .1

rac R' R
3 4

To a solution of trans-3-azido-2-hydroxyindolines (AZIHYs) 3 (1.0 mmol) in THF (5 mL, 0.2 M) was added dropwise
EtsN (280 uL, 2.0 equiv., 2.0 mmol) and MsClI (85 uL, 1.1 equiv., 1.1 mmol). The mixture was stirred at room
temperature until the complete disappearance of starting material indicted by TLC. After the whole was quenched
with H,O (10 ml) and extracted with AcOEt (3 x 20 mL). The combined organic layer was washed with brine (20
mL), dried over Na,SQs, filtered and concentrated in vacuo. The residue was purified by silica gel column

chromatography to give 4.

3-Azido-1-tosyl-1H-indole (4a)

N;
O

N
Ts

4a

The reaction was performed according to general procedure B using 165 mg (0.5 mmol) of 3a. The residue was
purified by silica gel column chromatography using hexane/AcOEt (4/1-2/1 [v/v]) to give 4a (140 mg, 0.45
mmol, 90% yield) as a pale-yellow solid.

Pale-yellow solid (140 mg, 0.90 mmol, 90% yield; mp 83—-85 °C); IR (KBr) v: 3064, 2952, 2923, 2127, 1361,
1172, 750 cm™"; "H NMR (600 MHz, CDCl3) 6 8.00 (d, J = 7.8 Hz, 1H), 7.75 (d, J = 8.4 Hz, 2H), 7.53 (d, J =
7.8 Hz, 1H), 7.369 (td, J = 7.8, 1.2 Hz, 1H),7.366 (s, 1H), 7.26 (dd, J= 7.8, 1.2 Hz, 1H), 7.23 (d, J = 7.8 Hz,
2H), 2.35 (s, 3H); “C{'H} NMR (151 MHz, CDCl;) § 145.4, 134.8, 134.5, 130.1, 127.0, 126.0, 125.3, 123.7,
123.4, 118.7, 114.4, 114.2, 21.7; HRMS (ESI) m/z: [M+Na]" Caled for CisH12NsO2SNa 335.0573; Found
335.0576.

3-Azido-1-(methylsulfonyl)-7H-indole (4b)

N;
O

N
Ms

4b
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The reaction was performed according to the general procedure B using 254 mg (1.0 mmol) of 3b. The residue
was purified by silica gel column chromatography using hexane/AcOEt (4/1-2/1 [v/v]) to give 4b (194 mg, 0.82
mmol, 82% yield) as a pale-yellow solid.

Pale-yellow solid (194 mg, 0.82 mmol, 82% yield; mp 78-80 °C); IR (KBr) v: 3095, 3010, 2929, 2115, 1359,
1172, 744 cm™"; '"H NMR (600 MHz, CDCl3) 6 7.91 (d, J = 8.4 Hz, 1H), 7.64 (d, J= 7.8 Hz, 1H), 7.43 (td, J =
7.8, 1.2 Hz, 1H), 7.34 (td, J = 7.8, 0.6 Hz, 1H), 7.27 (s, 1H), 3.07 (s, 3H); *C{'H} NMR (151 MHz, CDCl;) &
134.6, 126.4, 125.2, 124.0, 123.5, 119.0, 114.2, 113.6, 40.5; HRMS (ESI) m/z: [M-H] Calcd for CoH7N4O,S
235.0295; Found 235.0289.

3-Azido-1-(phenylsulfonyl)-/ H-indole (4¢)

N;
O

\
Bs

4c

The reaction was performed according to the general procedure B using 316 mg (1.0 mmol) of 3c. The residue
was purified by silica gel column chromatography using hexane/AcOEt (4/1-2/1 [v/v]) to give 4¢ (274 mg, 0.92
mmol, 92% yield) as a pale-yellow solid.

Pale-yellow solid (274 mg, 0.92 mmol, 92% yield; mp 106—108 °C); IR (KBr) v: 3112, 3052, 2111, 1371, 1174,
773 ecm™'; '"H NMR (600 MHz, CDCls) 6 8.02 (d, J = 8.4 Hz, 1H), 7.87 (d, J = 8.4 Hz, 2H), 7.57-7.53 (m, 2H),
7.45 (t, J = 8.4 Hz, 2H), 7.380 (td, J = 7.8, 1.2 Hz, 1H), 7.375 (s, 1H), 7.26 (td, J= 7.8, 0.6 Hz, 1H); “C{'H}
NMR (151 MHz, CDCl3) ¢ 137.8, 134.6, 134.2, 129.5, 126.9, 126.1, 125.3, 123.8, 123.6, 118.8, 114.3, 114.2;
HRMS (ESI) m/z: [M+Na]" Calcd for C14H;oN4O>SNa 321.0417; Found 321.0420.

3-Azido-1-((4-methoxyphenyl)sulfonyl)-7H-indole (4d)

N;
O

Mb

-z

4d

The reaction was performed according to the general procedure B using 346 mg (1.0 mmol) of 3d. The residue
was purified by silica gel column chromatography using hexane/AcOEt (4/1-2/1 [v/v]) to give 4d (297 mg, 0.90
mmol, 90% yield) as a pale-brown solid.

Pale brown solid (297 mg, 0.90 mmol, 90% yield; mp 105-107 °C); IR (KBr) v: 3025, 2971, 2942, 2127, 1596,
1357, 1267, 1186, 1091, 759 cm™"; '"H NMR (600 MHz, CDCls) 6 8.00 (d, J= 9.0 Hz, 1H), 7.81 (d, J= 9.0 Hz,
2H), 7.53 (d, J=8.4 Hz, 1H), 7.37 (td, J = 8.4, 1.2 Hz, 1H), 7.36 (s, 1H), 7.25 (td, /= 7.8, 0.6 Hz, 1H), 6.89 (d,
J=9.0 Hz, 2H), 3.80 (s, 3H); *C{'H} NMR (151 MHz, CDCls) § 164.1, 134.5, 129.26, 129.26, 126.0, 125.3,
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123.7,123.3,118.7,114.7, 114.4, 114.2, 55.8; HRMS (ESI) m/z: [M+Na]" Calcd for C;sH;2N4O3SNa 351.0522;
Found 351.0529.

1-([1,1'-Biphenyl]-4-ylsulfonyl)-3-azido-1 H-indole (4¢)

4e

The reaction was performed according to the general procedure B using 392 mg (1.0 mmol) of 3e. The residue
was purified by silica gel column chromatography using hexane/AcOEt (4/1-2/1 [v/v]) to give 4e (276 mg, 0.74
mmol, 74% yield) as a brown solid.

Brown solid (276 mg, 0.74 mmol, 74% yield; mp 93-95 °C); IR (KBr) v: 3100, 3068, 3025, 2121, 1369, 1172,
740 cm™'; "TH NMR (600 MHz, CDCl3) 6 8.07 (d, J = 7.8 Hz, 1H), 7.93 (d, J = 8.4 Hz. 2H), 7.62 (d, J = 9.0 Hz,
2H), 7.56 (d, J=8.4 Hz, 1H), 7.50 (d, J=9.0 Hz. 2H), 7.44 (t,J = 7.2 Hz, 2H), 7.43-7.40 (m, 2H), 7.42 (s, 1H),
7.28 (td, J = 7.8, 1.2 Hz, 1H); “C{'H} NMR (151 MHz, CDCl;) 6 147.1, 138.8, 136.1, 134.5, 129.2, 128.9,
128.0, 127.44, 127.38, 126.1, 125.3, 123.8, 123.6, 118.8, 114.3, 114.2; HRMS (ESI) m/z: [M+H]" Calcd for
C20H15N40,S 375.0910; Found 375.0912.

Benzyl 3-azido-1H-indole-1-carboxylate (4f)

N3
2

N

Cba

4f

The reaction was performed according to the general procedure B using 310 mg (1.0 mmol) of 3f. The residue
was purified by silica gel column chromatography using hexane/AcOEt (4/1-2/1 [v/v]) to give 4f (263 mg, 0.90
mmol, 90% yield) as a pale-orange solid.

Pale-orange solid (263 mg, 0.90 mmol, 90% yield; mp 68-70 °C); IR (KBr) v: 3100, 3031, 2964, 2142, 1731,
1459, 746 cm™'; 'TH NMR (600 MHz, DMSO-d6) 6 8.11 (d, J = 8.4 Hz, 1H), 7.75 (s, 1H), 7.58 (d, J = 8.4 Hz,
1H), 7.53 (d, J = 7.8 Hz, 2H), 7.44-7.37 (m, 4H), 7.31 (t, J = 7.8 Hz, 1H), 5.48 (s, 2H); *C{'H} NMR (151
MHz, DMSO-d6) ¢ 149.9, 135.3, 133.9, 128.7, 128.6, 128.4, 125.9, 124.1, 123.5, 121.1, 118.0, 115.1, 114.7,
68.6; HRMS (ESI) m/z: [M+Na]" Calcd for C16H2N4O,Na 315.0852; Found 315.0849.

3-Azido-5-methoxy-1-tosyl-/ H-indole (4g)
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MeO,

N3
\
N
]

Ts
4g

The reaction was performed according to the general procedure B using 360 mg (1.0 mmol) of 3g. The residue
was purified by silica gel column chromatography using hexane/AcOEt (4/1-2/1 [v/v]) to give 4 (338 mg, 0.99
mmol, 99% yield) as a pale-brown solid.

Pale-brown solid (338 mg, 0.99 mmol, 99% yield; mp 115 °C); IR (KBr) v: 3014, 2967, 2111, 1484, 1278, 1172,
1031, 759 cm™'; "H NMR (600 MHz, CDCls) 6 7.89 (d, J = 9.0 Hz, 1H), 7.72 (d, J = 9.0 Hz, 2H), 7.33 (s, 1H),
7.22 (d, J = 7.8 Hz, 2H), 6.97 (dd, J = 9.0, 2.4 Hz, 1H), 6.90 (d, J = 2.4 Hz, 1H), 3.80 (s, 3H), 2.34 (s, 3H);
BC{'H} NMR (151 MHz, CDCl3) 6 156.7, 145.3, 134.7, 130.0, 129.2, 126.9, 126.2, 123.6, 115.5, 115.3, 115.0,
100.6, 55.8, 21.7; HRMS (ESI) m/z: [M-H] Calcd for CisH13N4O;3S 341.0714; Found 341.0713.

3-Azido-5-methyl-1-tosyl-7/H-indole (4h)

Me

N;
\
N
]

Ts

4h

The reaction was performed according to the general procedure B using 344 mg (1.0 mmol) of 3h. The residue
was purified by silica gel column chromatography using hexane/AcOEt (4/1-2/1 [v/v]) to give 4h (320 mg, 0.98
mmol, 98% yield) as a white solid.

White solid (320 mg, 0.98 mmol, 98% yield; mp 104—106 °C); IR (KBr) v: 2917, 2857, 2115, 1369, 1174, 761
cm'; 'TH NMR (600 MHz, CDCls) 6 7.88 (d, J = 8.4 Hz, 1H), 7.73 (d, J = 8.4 Hz, 2H), 7.31 (s, 1H), 7.30 (d, J
= 1.2 Hz, 1H), 7.22 (d, J = 7.8 Hz, 2H), 7.18 (dd, J = 9.0, 1.8 Hz, 1H), 2.40 (s, 3H), 2.34 (s, 3H); *C{'H} NMR
(151 MHz, CDCl3) o 145.2, 134.8, 133.6, 132.9, 130.0, 127.5, 126.9, 125.5, 123.2, 118.4, 114.5, 113.9, 21.7,
21.4; HRMS (ESI) m/z: [M-H] Calcd for CisHi3N4O,S 325.0765; Found 325.0753.

3-Azido-5-chloro-1-tosyl-7H-indole (4i)
Cl

N3
\
N
]

Ts

4i
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The reaction was performed according to the general procedure B using 365 mg (1.0 mmol) of 3i. The residue
was purified by silica gel column chromatography using hexane/AcOEt (4/1-2/1 [v/v]) to give 4i (322 mg, 0.93
mmol, 93% yield) as an orange solid.

Orange solid (322 mg, 0.93 mmol, 93% yield; mp 116 °C); IR (KBr) v: 2923, 2130, 1373, 1174, 732 cm™'; 'H
NMR (600 MHz, CDCl3) 0 7.92 (d, J=9.0 Hz, 1H), 7.73 (d, J=9.0 Hz, 2H), 7.47 (d, /= 2.4 Hz, 1H), 7.38 (s,
1H), 7.31 (dd, J = 9.6, 2.4 Hz, 1H), 7.24 (d, J = 9.6 Hz, 2H), 2.36 (s, 3H); *C{'H} NMR (151 MHz, CDCl;) §
145.7, 134.5, 132.8, 130.2, 129.7, 126.9, 126.35, 126.30, 123.0, 118.5, 115.6, 115.3, 21.8; HRMS (ESI) m/z:
[M-H] Calcd for CisH;0CIN4O,S 345.0218, 347.0188; Found 345.0213, 347.0183.

3-Azido-5-bromo-1-tosyl-1H-indole (4))

N3
\

N
Ts

4j

The reaction was performed according to the general procedure B using 409 mg (1.0 mmol) of 3j. The residue
was purified by silica gel column chromatography using hexane/AcOEt (4/1-2/1 [v/v]) to give 4j (387 mg, 0.99
mmol, 99% yield) as a brown solid.

Brown solid (387 mg, 0.99 mmol, 99% yield; mp 118-119 °C); IR (KBr) v: 3093, 2923, 2125, 1375, 1172, 757
cm'; 'HNMR (600 MHz, CDCl3) 6 7.87 (d, J = 8.4 Hz, 1H), 7.73 (d, J = 8.4 Hz, 2H), 7.62 (d, J= 1.2 Hz, 1H),
7.44 (dd, J = 9.0, 2.4 Hz, 1H), 7.37 (s, 1H), 7.47 (d, J = 8.4 Hz. 2H), 2.35 (s, 3H); "C{'H} NMR (151 MHz,
CDCl3) 6 145.7,134.5, 133.2, 130.2, 129.0, 126.9, 126.7, 122.9, 121.5, 117.2, 115.6, 115.4, 21.7; HRMS (ESI)
m/z: [M-H] Calcd for Ci5sH;0N4O,S 388.9713, 390.9692; Found 388.9707, 390.9687.

3-Azido-6-chloro-1-tosyl-7/H-indole (4k)

N3

N
Ts

4k

The reaction was performed according to the general procedure B using 365 mg (1.0 mmol) of 3k. The residue
was purified by silica gel column chromatography using hexane/AcOEt (4/1-2/1 [v/v]) to give 4k (346 mg, 1.00
mmol, quant.) as a pale-yellow solid.

Pale-yellow solid (346 mg, 1.00 mmol, quant.; mp 117-120 °C); IR (KBr) v: 3095, 2927, 2113, 1363, 1172, 765
cm'; 'H NMR (600 MHz, CDCl3) 6 8.02 (d, J= 1.8 Hz, 1H), 7.76 (d, J = 9.0 Hz, 2H), 7.42 (d, J= 8.4 Hz, 1H),
7.35 (s, 1H), 7.27 (d, J = 9.0 Hz, 2H), 7.22 (dd, J = 9.0, 1.8 Hz, 1H), 2.37 (s, 3H); “C{'H} NMR (151 MHz,
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CDClL) 0 145.7,134.8, 134.6, 132.2, 130.3, 127.0, 124.5, 123.7, 123.4, 119.6, 114.7, 114.3, 21.8; HRMS (ESI)
m/z: [M-H] Caled for Ci5sH10CIN4O,S 345.0218, 347.0188; Found 345.0220, 347.0187.

3-Azido-4-chloro-1-tosyl-1H-indole (41)
Cl
N3

\

N
[

Ts

41

The reaction was performed according to the general procedure B using 365 mg (1.0 mmol) of 31. The residue
was purified by silica gel column chromatography using hexane/AcOEt (4/1-2/1 [v/v]) to give 41 (350 mg, 0.98
mmol, 98% yield) as a pale-yellow solid.

Pale yellow solid (350 mg, 0.98 mmol, 98% yield; mp 105-107 °C); IR (KBr) v: 3093, 2927, 2121, 1594, 1373,
1174, 738 cm™'; 'TH NMR (600 MHz, CDCl;) 6 7.91 (dd, J = 8.4, 1.2 Hz, 1H), 7.75 (d, J= 8.4 Hz, 2H), 7.48 (s,
1H), 7.27-7.24 (m, 3H), 7.20 (dd, J = 8.4, 1.2 Hz, 1H), 2.37 (s, 3H); “C{'H} NMR (151 MHz, CDCl;) 6 145.8,
135.7, 134.4, 130.2, 127.0, 126.5, 126.0, 125.0, 123.8, 122.1, 116.0, 112.6, 21.8; HRMS (ESI) m/z: [M-H]
Calcd for CisH0CIN4O,S 345.0218, 347.0188; Found 345.0215, 347.0195.

3-Azido-7-chloro-1-tosyl-/ H-indole (4m)

Q rNa
\
N

]
Ts
4m

The reaction was performed according to the general procedure B using 365 mg (1.0 mmol) of 3m. The residue
was purified by silica gel column chromatography using hexane/AcOEt (4/1-2/1 [v/v]) to give 4m (310 mg,
0.89 mmol, 89% yield) as a pale-yellow solid.

Pale-yellow solid (310 mg, 0.89 mmol, 89% yield; mp 107-109 °C); IR (KBr) v: 3066, 2923, 2127, 1365, 1172,
781 cm™'; 'TH NMR (600 MHz, CDCl3) § 7.76 (s, 1H), 7.72 (d, J = 8.4 Hz, 2H), 7.45 (dd, J = 7.8, 0.6 Hz, 1H),
7.28 (d,J= 7.8 Hz, 2H), 7.27 (d, J = 7.2 Hz, 1H), 7.15 (t, J = 7.8 Hz, 1H), 2.40 (s, 3H); *C{'H} NMR (151
MHz, CDCl3) 6 145.2, 136.7, 131.4, 129.9, 128.9, 128.2, 127.4, 124.5, 122.0, 119.6, 118.6, 117.4, 21.8; HRMS
(ESI) m/z: [M+Na]" Calcd for Ci5sH;0CIN4O-S 345.0218, 347.0188; Found 345.0217, 347.0191.

3-Azido-1-tosyl-1H-pyrrolo[2,3-b]pyridine (4n)
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4n

The reaction was performed according to the general procedure B using 331 mg (1.0 mmol) of 3n. The residue
was purified by silica gel column chromatography using hexane/AcOEt (4/1-2/1 [v/v]) to give 4n (273 mg, 0.87
mmol, 87% yield) as a white solid.

White solid (273 mg, 0.87 mmol, 87% yield; mp 110-112 °C); IR (KBr) v: 3087, 2925, 2111, 1594, 1361, 1172,
763 cm™'; 'TH NMR (600 MHz, CDCl3) 6 8.48 (dd, J = 4.2, 1.8 Hz, 1H), 8.05 (d, J = 8.4 Hz, 2H), 7.86 (dd, J =
7.8, 1.2 Hz, 1H), 7.54 (s, 1H), 7.28 (d, J = 8.4 Hz, 2H), 7.20 (dd, J = 7.8, 4.2 Hz, 1H), 2.37 (s, 3H); “C{'H}
NMR (151 MHz, CDCl3) ¢ 146.3, 146.0, 145.6, 135.2, 129.9, 128.2, 127.4, 119.9, 119.1, 117.7, 114.5, 21.8;
HRMS (ESI) m/z: [M+Na]" Calcd for C14H;1N502SNa 336.0526; Found 336.0530.

Gram scale synthesis of 3-azidoindole (AZIND)

N, MsCI (1.1 equiv.) N3
Q__j Et;N (2.0 equiv.) %
—_—
N "oH

THF r;l
Te rt, 0.5 h Ts
3a 93% 4a
(3.30 g, 10 mmol) (2.90 g, 9.28 mmol)

To a solution of 3a (3.30 g, 10 mmol) and Et;N (2.77 mL, 2.0 equiv., 20 mmol) in THF (50 mL, 0.2 M) was added
MsCl (0.851 mL, 1.1 equiv., 11 mmol). The mixture was stirred at room temperature for 0.5 h. After the addition of
H,0 (50 mL), the whole was extracted with AcOEt (3 %< 50 mL). The combined organic layer was washed with brine
(50 mL), dried over Na;SOs, and concentrated in vacue. The residue was purified by recrystallization using MeOH

to give 4a as a pale-yellow solid (2.90 g, 9.28 mmol, 93% yield).

trans-3-Azido-1-tosylindolin-2-yl acetate (5a)

N3  Ac,O (1.5 equiv.) N3
Q—j EtsN (2.0 equiv.) Q—j
mow ——_ > “"OAC

N THF, rt, 24 h N
rac Ts rac  Tg
3a 78% Sa

(trans:cis = 10:1)

To a solution of trans-3-Azido-2-hydroxy-1-tosylindoline 3a (165 mg, 0.5 mmol) in THF (2.5 mL, 0.2 M) was added
dropwise EtsN (140 uL, 2.0 equiv., 1.0 mmol) and MsCI (60 uL, 1.5 equiv., 0.75 mmol) under air. The mixture was
stirred at room temperature for 24 h. After the whole was quenched with H>O (10 ml) and extracted with AcOEt (3

% 20 mL). The combined organic layer was washed with brine (20 mL), dried over Na>SOs, filtered and concentrated
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in vacuo. The residue was purified by silica gel column chromatography using hexane/AcOEt (4/1-3/1 [v/v]) to
give 5a (145 mg, 0.39 mmol, 78% yield) as an orange oil.

Orange oil (145 mg, 0.39 mmol, 78% yield); IR (KBr) v: 2927, 2103, 1749, 1363, 1222, 1172, 1016, 756 cm™;
'H NMR (600 MHz, CDCls) 6 7.73 (d, J = 7.8 Hz, 2H), 7.67 (d, J = 8.4 Hz, 1H), 7.41 (td, J = 8.4 1.2 Hz, 1H),
7.30(d,J=7.2 Hz, 1H), 7.25 (d, J= 8.4 Hz, 2H), 7.15 (dt, J=7.8, 0.6 Hz, 1H), 6.51 (s, 1H), 4.56 (s, 1H), 2.36
(s ,3H), 2.08 (s, 3H); *C{'H} NMR (151 MHz, CDCl3) § 169.6, 145.1, 141.6, 134.9, 131.3, 130.1, 127.2, 126.1,
125.9, 124.8, 115.5, 89.8, 65.6, 21.7, 21.0; HRMS (ESI) m/z: [M+Na]" Calcd for Ci7H16N4OsSNa 395.0784;
Found 395.0783.
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Transformation of 3-azidoindole
3-(4-Phenyl-1H-1,2,3-triazol-1-yl)-1-tosyl-1 H-indole (6)

Cul (10 mol %)

N
: DIPEA (2.0 equiv.) 2N
W\ o+ >
=

N—N
N DMSO
Te rt, 22 h, Ar \
\
4a (1.1 equiv.) 81% Ts ¢

To a mixture of 3-Azido-1-tosyl-/H-indole 4a (62.5 mg, 0.20 mmol) and Cul (3.8 mg, 10 mol%, 0.02 mmol) in
DMSO (1 m 1, 0.2 M) was added dropwise DIPEA (68 uL, 2.0 equiv., 0.40 mmol) and Ethynylbenzene (24 uL,
1.1 equiv., 0.22 mmol) under argon. The mixture was stirred at room temperature for 22 h. Afte the whole was
quenched with H,O (10 mL) and filtarated through celite pa with AcOEt (30 mL). The filtrate was extracted
with AcOEt (3 x 20 mL). The combined organic layer was washed with brine (20 mL), dried over Na>SOs,
filtered and concentrated in vacuo. The residue was purified by silica gel column chromatography using
hexane/AcOEt (2/1-1/1 [v/v]) to give 6 (66.9 mg, 0.161 mmol, 81% yield) as a Pale-purple solid.

Pale-purple solid (66.9 mg, 0.161 mmol, 81% yield; mp 180-182 °C); IR (KBr) v: 3031, 1438, 1367, 1172, 761
cm s "H NMR (600 MHz, CDCl3) 6 8.21 (s, 1H), 8.08 (d, J = 8.4 Hz, 1H), 8.00 (s, 1H), 7.98 (d, J = 8.4 Hz,
1H), 7.92 (d, J= 7.8 Hz, 2H), 7.84 (d, /= 9.0 Hz, 2H), 7.48-7.44 (m, 3H), 7.39-7.35 (m, 2H), 7.25 (d, J="7.8
Hz, 2H), 2.35 (s, 3H); *C{'H} NMR (151 MHz, CDCls) 5 148.0, 145.9, 134.6, 134.2, 130.3, 130.0, 129.1,
128.7, 127.2, 126.5, 126.0, 124.6, 123.8, 121.4, 120.4, 129.3, 117.6, 113.9, 21.7; HRMS (ESI) m/z: [M+Na]"
Calcd for C23HsN4O2SNa 437.1043; Found 437.1047.

1-(1-Tosyl-1H-indol-3-yl)-1H-benzo[d][1,2,3]triazole (7)

o D
3 TMs CsF (2.0 equiv.) N
{0 B

N TfO MeCN N
Ts rt, 22 h, Ar T
s

4a (1.5 equiv.) 74% 7

To a solution of 3-Azido-1-tosyl-/H-indole 4a (62.5 mg, 0.20 mmoL) and 2-(Trimethylsilyl)phenyl
Trifluoromethanesulfonate (89.5 mg, 1.5 equiv., 0.30 mmol) in MeCN (1 mL, 0.2 M) was added CsF (60.8 mg,
2.0 equiv., 0.40 mmol) under Ar. The mixture was stirred at room temperature for 22 h. After the whole was
quenched with H,O (10 ml) and extracted with AcOEt (3 x 20 mL). The combined organic layer was washed with
brine (20 mL), dried over Na;SOs, filtered and concentrated in vacuo. The residue was purified by silica gel column
chromatography using hexane/AcOEt (2/1-1/1 [v/v]) to give 7 (57.5 mg, 0.148 mmol, 74% yield) as a pale-

yellow solid.
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Pale-yellow solid (57.5 mg, 0.148 mmol, 74% yield; mp 113-115 °C); IR (KBr) v: 3073, 3031, 1444, 1371,
1174, 740 cm™'; "TH NMR (600 MHz, CDCl3) 6 8.18 (d, J = 8.4 Hz, 1H), 8.13 (d, /= 9.0 Hz, 1H), 8.04 (s, 1H),
7.87 (d,J=7.8 Hz, 2H), 7.79 (d, J= 7.8 Hz, 1H), 7.66 (d, J= 8.4 Hz, 1H), 7.59 (td, /= 8.4, 1.2 Hz, 1H), 7.49—
7.46 (m, 2H), 7.34 (td, J= 7.2, 0.6 Hz, 1H), 7.28 (d, J = 7.8 Hz, 2H), 2.36 (s, 3H); *C{'H} NMR (151 MHz,
CDCls) o 146.0, 145.9, 134.7, 134.2, 133.2, 130.3, 128.7, 127.2, 126.5, 125.0, 124.8, 124.5, 120.54, 120.52,
120.47, 118.7, 114.0, 110.4, 21.8; HRMS (ESI) m/z: [M+Na]" Calcd for C»1HisN4O>SNa 411.0886; Found
411.0892.

3-(5-(4-Chlorophenyl)-4-phenyl-1H-1,2,3-triazol-1-yl)-1-tosyl-1 H-indole (8)

2 ®
DBU (0.1 equiv.)
W\ o+ —_—
N o) DMSO
Ts', rt, 0.5 h, air
Cl

(1.5 equiv.) 83%

To a solution of 3-Azido-1-tosyl-/H-indole 4a (62.5 mg, 0.20 mmoL) and Benzyl 4-Chlorophenyl Ketone (69.2
mg, 1.5 equiv., 0.30 mmol) in DMSO (1 mL, 0.2 M) was added dropwise DBU (3 uL, 0.1 equiv., 0.02 mmol)
under air. The mixture was stirred at room temperature for 0.5 h. After the whole was quenched with H,O (10 ml)
and extracted with AcOEt (3 x 20 mL). The combined organic layer was washed with brine (20 mL), dried over
NaxSOy, filtered and concentrated in vacuo. The residue was purified by silica gel column chromatography using
hexane/AcOEt (2/1-1/1 [v/v]) to give 8 (87.3 mg, 0.166 mmol, 83% yield) as a pale-yellow solid.

Pale-yellow solid (87.3 mg, 0.166 mmol, 83% yield; mp 165-166 °C); IR (KBr) v: 3056, 2921, 1596, 1378,
1176, 748 cm™'; '"H NMR (600 MHz, CDCl;) 6 8.03 (d, J = 9.0 Hz, 1H), 7.63-7.59 (m, 5H), 7.42 (td, J = 7.8,
1.2 Hz, 1H), 7.37-7.29 (m, 7H), 7.27 (d, J = 9.0 Hz, 2H), 7.16 (d, J = 8.4 Hz, 2H), 2.40 (s, 3H); *C{'H} NMR
(151 MHz, CDCl;) 0 145.9, 144.6, 136.0, 124.5, 133.7, 133.4, 131.4, 130.25, 130.25, 129.7, 128.8, 128.4, 127 .4,
127.1, 126.4, 125.9, 125.7, 124.6, 121.0, 120.0, 119.5, 113.8, 21.8; HRMS (ESI) m/z: [M+Na]" Calcd for
C29H21N402SNa 548.0966, 549.0937; Found 548.0968, 549.0942.

Diethyl (1-tosyl-1H-indol-3-yl)phosphoramidate (9)

Et

v Et
o)
N3 O:P'—o’
P(OEt); (1.5 equiv.) \
\ N NH
N THF, rt, 20 min, air \
Ts N
]
0 Ts
4a 49% 9
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To a solution of 3-Azido-1-tosyl-/H-indole 4a (62.5 mg, 0.20 mmoL) in THF (1 mL, 0.2 M) was added P(OEt);
(52 uL, 1.5 equiv., 0.30 mmol) under air. The mixture was stirred at room temperature for 20 min. After the
whole was quenched with H>O (10 ml) and extracted with AcOEt (3 x 20 mL). The combined organic layer was
washed with brine (20 mL), dried over Na;SOs, filtered and concentrated in vacuo. The residue was purified by silica
gel column chromatography using hexane/AcOEt (4/1-2/1 [v/v]) to give 9 (41.4 mg, 0.10 mmol, 49% yield) as
a pale-yellow oil.

Pale-yellow oil (41.4 mg, 0.10 mmol, 49% yield); IR (KBr) v: 3166, 2985, 2950, 1365, 1241, 1174, 763 cm™;
"H NMR (600 MHz, CDCl3) 6 8.02 (d, J= 7.8 Hz, 1H), 7.74 (d, J= 7.8 Hz, 1H), 7.69 (d, J = 8.4 Hz, 2H), 7.34
(td, J=7.8,0.6 Hz, 1H), 7.25 (td, J=7.8, 0.6 Hz, 1H), 7.19 (s, 1H), 7.15 (d, /= 8.4 Hz, 2H), 7.12 (d, /= 10.2
Hz, 1H), 4.17-4.13 (m, 2H), 4.05-4.01 (m, 2H), 2.31 (s, 3H), 1.28 (t,J= 7.2 Hz, 6H); *C{'H} NMR (151 MHz,
CDCls) 0 144.8, 134.9, 134.3, 129.7, 126.8, 126.1 (d, Jc » = 11.6 Hz), 125.5, 123.7, 123.5, 118.6, 114.2, 111.1,
63.0 (d, Jer = 5.9 Hz), 21.6, 16.2 (d, Jcr = 7.2 Hz); HRMS (ESI) m/z: [M+Na]" Calcd for Ci9H23N>OsPSNa
445.0958; Found 445.0963.

One-pot protocol for the synthesis of triazole

®

o
N, MsCI (1.1 equiv.)

Q_j EtsN (2.0 equiv.) % ( 5 equiv.)
N~ ""OH DMSO, rt, 15 min, Ar J Q‘j

N BU (2.0 equiv.)
Te Te MSO, rt, 0.5 h, air

3a 4a 599,

To the solution of trans-3-azido-2-hydroxyindolines (AZIHYs) 3 (66.1 mg, 0.2 mmol) in DMSO (1 mL, 0.2 M) was
added dropwise Et;N (55 uL, 2.0 equiv., 0.4 mmol) and MsCl (17 uL, 1.1 equiv., 0.22 mmol) under air. The mixture
was stirred at room temperature for 15 min. Then, Benzyl 4-Chlorophenyl Ketone (69.2 mg, 1.5 equiv., 0.30
mmol) and DBU (66 uL, 2.2 equiv., 0.44 mmol) was added to the mixture. After the mixture was stirred for a
further 0.5 h, the whole was quenched with H>O (10 ml) and extracted with AcOEt (3 x 20 mL). The combined
organic layer was washed with brine (20 mL), dried over Na»SOs, filtered and concentrated in vacuo. The residue
was purified by silica gel column chromatography using hexane/AcOEt (2/1-1/1 [v/v]) to give 8 (61.9 mg, 0.12
mmol, 59% yield) as a pale-yellow solid.
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cine-Substitution of 3-azidoindoles

General procedure C

N, NH, TS\NH
TfOH (1.5 equiv.) then, TsClI (5.0 equiv.)
XS, L O 2 O
N CH,Cly, rt, Ar, 1h N Nu  hvridine (10 equiv.) N” Nu
Ts Ts rt, air, 24 h |
Ts
4a (20 eqUIV) S3 10

To the solution of 3-Azido-1-tosyl-/H-indole 4a (62.5 mg, 0.20 mmoL) and nucleophile (2 equiv.) in CH>Cl, (1 mL,
0.2 M) was added dropwise TfOH (26 uL, 1.5 equiv., 0.3 mmol) under argon. The mixture was stirred at room
temperature for 1 h. Then, pyridine (160 uL, 10 equiv., 2.0 mmol) and TsCI (190 mg, 5.0 equiv., 1.0 mmol) were
added to the mixture under air. After the mixture was stirred for a further 24 h, the whole was quenched with H,O
(10 ml) and extracted with AcOEt (3 x 20 mL). The combined organic layer was washed with brine (20 mL), dried
over Na,SOy, filtered and concentrated in vacuo. The residue was purified by silica gel column chromatography using

hexane/AcOEt to give 10.

4-Methyl-NV-(1-tosyl-2-(2,4,6-trimethoxyphenyl)-1 H-indol-3-yl)benzenesulfonamide (10a)

10a

The reaction was performed according to the general procedure C using 62.5 mg (0.20 mmol) of 4a and 67.3

mg of 1,3,5-trimethoxybenzene (0.40 mmol). The residue was purified by silica gel column chromatography
using hexane/AcOEt (4/1-1/1 [v/v]) to give 10a (114 mg, 0.19 mmol, 94% yield) as a pale-purple solid.
Pale-purple solid (114 mg, 0.19 mmol, 94% yield; mp 193195 °C); IR (KBr) v: 3291, 3054, 2973, 2940, 1616,
1585, 1365, 1228, 1128, 1037, 759 cm™'; "H NMR (600 MHz, CDCl3) 6 8.17 (dd, J= 7.8, 1.8 Hz, 1H), 7.94 (dd,
J=16.6,2.4 Hz, 1H), 7.33-7.30 (m, 2H), 7.22 (d, J = 8.4 Hz, 2H), 7.20 (d, J= 8.4 Hz, 2H), 6.99 (d, /= 7.8 Hz,
2H), 6.91 (d, J = 7.8 Hz, 2H), 6.45 (s, 1H), 5.96 (s, 2H), 3.87 (s, 3H), 3.58 (s, 6H), 2.35 (s, 3H), 2.25 (s, 3H);
BC{'H} NMR (151 MHz, CDCls) 6 162.9, 159.0, 144.3, 142.4, 136.4, 136.0, 135.6, 129.2, 129.0, 128.3, 128.1,
127.0, 126.7, 125.1, 124.0, 120.3, 119.8, 115.4, 99.7, 90.2, 55.6, 55.5, 21.8, 21.6; HRMS (ESI) m/z: [M+Na]"
Calcd for C31H30N207S:Na 629.1387; Found 629.1388.

N-(2-(2,4-dimethoxyphenyl)-1-tosyl-7 H-indol-3-yl)-4-methylbenzenesulfonamide (10b)
N-(2-(2,6-dimethoxyphenyl)-1-tosyl-7 H-indol-3-yl)-4-methylbenzenesulfonamide (10b”)
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(10b:10b° = 5:1)

The reaction was performed according to the general procedure C using 62.5 mg (0.20 mmol) of 4a and 55.3
mg of 1,3-dimethoxybenzene (0.40 mmol). The residue was purified by silica gel column chromatography using
hexane/AcOEt (4/1-1/1 [v/v]) to give 10b and 10b’ (111 mg, 0.19 mmol, 96% yield) as a white solid.

White solid (111 mg, 0.19 mmol, 96% yield; mp 178-179 °C); IR (KBr) v: 3315, 3096, 3062, 2975, 2944, 1594,
1506, 1365, 1209, 1176, 1039, 761 cm™'; '"H NMR (600 MHz, CDCl;) 6 8.25 (d, J = 7.8 Hz, 0.8H), 8.16 (d, J =
7.2 Hz, 0.2H), 7.96 (d, J = 7.8 Hz, 0.2H), 7.93 (d, J = 8.4 Hz, 0.8H), 7.39-7.27 (m, 2.2H), 7.20 (d, /= 7.8 Hz,
0.4H), 7.17 (d, J = 7.8 Hz, 0.4H), 7.11 (d, J = 8.4 Hz, 1.6H), 7.08 (d, J = 8.4 Hz, 1.6H), 7.00 (d, J = 7.8 Hz,
0.4H), 6.98 (d, J = 8.4 Hz, 1.6H), 6.89 (d, J = 7.8 Hz, 1.6H), 6.87 (d, J = 7.8 Hz, 0.4H), 6.51 (d, J = 9.0 Hz,
0.8H), 6.50-6.47 (m, 1H), 6.41 (d, /= 7.8 Hz, 0.4H), 6.38 (d, /=2.4 Hz, 0.8H), 6.26 (dd, /= 8.4, 2.4 Hz, 0.8H),
3.86 (s, 2.4H), 3.68 (s, 2.4H), 3.61 (s, 1.2H), 2.341 (s, 2.4H), 2.335 (s, 0.6H), 2.27 (s, 2.4H), 2.26 (s, 0.6H);
BC{'H} NMR (151 MHz, CDCl3) § 161.7, 158.4, 156.5, 144.7, 144.4, 143.2, 142.5, 136.9, 136.4, 135.7, 135.5,
135.2,135.0, 134.6, 131.4, 131.09, 131.09, 129.3, 129.21, 129.15, 128.1, 128.0, 127.9, 126.83, 126.83, 126.82,
126.7, 125.5, 125.3, 124.6, 124.0, 120.6, 120.5, 120.4, 120.1, 116.1, 115.3, 109.9, 106.8, 104.4, 103.5, 98.0,
56.0, 55.7, 55.6, 21.8, 21.7, 21.64, 21.60; HRMS (ESI) m/z: [M+Na]" Calcd for C30H2sN>0sS:Na 599.1281;
Found 599.1283.

N,N'-(1-Tosyl-1H-indole-2,3-diyl)bis(4-methylbenzenesulfonamide) (10d)

Ts

\

NH

N
N H
Ts

10d

The reaction was performed according to the general procedure C using 62.5 mg (0.2 mmol) of 4a and 68.5 mg
of tosylamide (0.40 mmol). The residue was purified by silica gel column chromatography using toluene/AcOEt
(20/1-10/1 [v/v]) to give 10d (74.9 mg, 0.12 mmol, 61% yield) as a purple oil.

Purple oil (74.9 mg, 0.12 mmol, 61% yield); IR (KBr) v: 3274, 3064, 3031, 2923, 1596, 1363, 1164, 752 cm™';
'H NMR (600 MHz, CDCls) § 7.91 (br s, 1H), 7.82 (d, J = 7.8 Hz, 1H), 7.60 (d, J = 8.4 Hz, 2H), 7.59 (d, J =
8.4 Hz, 1H), 7.50 (d, J = 8.4 Hz, 2H), 7.29-7.23 (m, 4H), 7.20-7.18 (m, 4H), 7.12 (d, J= 7.8 Hz, 2H), 7.07 (br
s, 1H), 2.49 (s, 3H), 2.38 (s, 3H), 2.37 (s, 3H); *C{'H} NMR (151 MHz, CDCl;) 6 146.1., 145.4, 144.0, 136.3,
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134.3, 133.7, 133.0, 130.0, 129.9, 129.5, 127.80, 127.76, 126.6, 126.54, 126.45, 125.0, 121.4, 117.8, 114.25,
114.25,21.9, 21.85, 21.83; HRMS (ESI) m/z: [M+Na]" Calcd for C20H27N306S3Na 632.0954; Found 632.0956.

4-Methyl-NV-(2-phenoxy-1-tosyl-1 H-indol-3-yl)benzenesulfonamide (10e)
Ts
\

Q3 O

]
Ts

10e

The reaction was performed according to the general procedure C using 62.5 mg (0.2 mmol) of 4a and 37.6 mg
of phenol (0.4 mmol). The residue was purified by silica gel column chromatography using hexane/AcOEt (4/1—
2/1 [v/v]) to give 10e (33.7 mg, 0.063 mmol, 32% yield) as a brown oil.

Brown oil (33.7 mg, 0.063 mmol, 32% yield); IR (KBr) v: 3261, 3064, 2923, 1596, 1375, 1160, 1086, 754 cm™";
"HNMR (600 MHz, CDCl3) § 8.19 (d, J= 9.0 Hz, 1H), 7.62-7.63 (m, 3H), 7.37-7.34 (m, 3H), 7.30 (td, /= 7.8,
1.2 Hz, 1H), 7.19 (d, /= 8.4 Hz, 2H), 7.18 (t, /= 7.8 Hz, 2H), 7.05 (t, /= 7.2 Hz, 1H), 7.03 (d, J= 7.8 Hz, 2H),
6.56 (d, J = 8.4 Hz, 2H), 5.71 (s, 1H), 2.41 (s, 3H), 2.40 (s, 3H); “C{'H} NMR (151 MHz, CDCl3) § 157.2,
145.5,143.8, 141.1, 136.0, 135.2, 130.8, 129.86, 129.86, 129.5, 127.4, 127.2, 125.8, 125.3, 124.5, 123.7, 119.6,

115.2, 114.5, 105.1, 21.84, 21.80; HRMS (ESI) m/z: [M+Na]" Calcd for CsH24N>OsS,Na 555.1019; Found
555.1024.

N3 Me
‘ TfOH (1.5 equiv.) then, TsCl (5.0 equiv.)
y y

CH,CI,, rt, Ar, 1 h pyridine (10 equiv.)
rt, air, 24 h

me’
4a (2.0 equiv.) 10f: 50% 10f': 47%

The reaction was performed according to the general procedure C using 62.5 mg (0.2 mmol) of 4a and 32.4 mg
of I-methylpyrrole (0.4 mmol). The residue was purified by silica gel column chromatography using
hexane/AcOEt (4/1-2/1 [v/v]) to give 10f (52.4 mg, 0.100 mmol, 50% yield, pale-gray oil) and 10f* (48.6 mg,
0.094 mmol, 47% yield pale-purple solid).

4-Methyl-N-(2-(1-methyl-1 H-pyrrol-2-yl)-1-tosyl-1 H-indol-3-yl)benzenesulfonamide (10f)
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10f

Pale-gray oil (52.4 mg, 0.100 mmol, 50% yield); IR (KBr) v: 3253, 3050, 3031, 2946, 1596, 1357, 1170, 754
cm™'; 'H NMR (600 MHz, CDCls) § 8.27 (d, J= 7.8 Hz, 1H), 7.73 (d,J = 7.2 Hz, 1H), 7.34 (td, J= 7.8, 1.8 Hz,
1H), 7.29 (d, J = 8.4 Hz, 2H), 7.27 (t, /= 7.8 Hz, 1H), 7.25 (d, J = 8.4 Hz, 2H), 7.08-7.06 (m, 4H), 6.49 (t, J =
2.4 Hz, 1H), 6.12 (br s, 1H), 5.85 (t, J = 1.8 Hz, 1H), 5.61 (dd, J = 3.0, 1.8 Hz, 1H), 3.57 (s, 3H), 2.42 (s, 3H),
2.34 (s, 3H); *C{'H} NMR (151 MHz, CDCl;) ¢ 144.6, 143.6, 135.9, 135.4, 135.2, 130.8, 129.31, 129.31,
129.29, 127.6, 127.1, 125.2, 124.2, 123.7, 121.6, 120.3, 118.7, 115.7, 111.3, 109.5, 36.4, 21.72, 21.72; HRMS
(ESI) m/z: [M+Na]" Calcd for C27H25N304S,Na 542.1179; Found 542.1183.

4-Methyl-N-(2-(1-methyl-1 H-pyrrol-3-yl)-1-tosyl-1 H-indol-3-yl)benzenesulfonamide (10f”)

101

Pale-purple solid (48.6 mg, 0.094 mmol, 47% yield; mp 171-172 °C); IR (KBr) v: 3284, 3052, 2979, 2948,
2923, 1594, 1373, 1178, 755 cm™"; '"H NMR (600 MHz, CDCls) 6 8.28 (d, J= 7.8 Hz, 1H), 8.03 (d, J= 7.8 Hz,
1H), 7.43 (t,J = 8.4 Hz, 1H), 7.36 (td, /= 7.8, 1.2 Hz, 1H), 7.34 (d, J = 9.0 Hz, 2H), 7.21 (d, J = 8.4 Hz, 2H),
7.09-7.07 (m, 4H), 6.69 (t, J = 2.4 Hz 1H), 6.59 (br s, 1H), 6.14 (dd, J=4.2, 3.0 Hz, 1H), 5.56 (dd, /= 3.6, 1.2
Hz, 1H), 2.96 (s, 3H), 2.40 (s, 3H), 2.33 (s, 3H); *C{'H} NMR (151 MHz, CDCl;) § 145.2, 143.7, 136.0, 135.1,
134.3, 129.5, 129.4, 127.4, 127.1, 126.7, 126.3, 125.2, 124.9, 124.6, 122.0, 121.6, 119.2, 115.5, 112.2, 108.0,
34.5,21.73, 21.67; HRMS (ESI) m/z: [M+Na]" Calcd for C27H25sN304S:Na 542.1179; Found 542.1183.

4-Methyl-NV-(1-tosyl-1H,1'H-[2,3'-biindol]-3-yl)benzenesulfonamide (10g)

BF3°OEt, (1.5 equiv.) then, TsCI (5.0 equiv.)
+ (/j@ y
N

CH,Cl,, rt, Ar, 1 h pyridine (10 equiv.)
H rt, air, 24 h

4a (2.0 equiv.)

To the solution of 3-Azido-1-tosyl-/H-indole 4a (62.5 mg, 0.20 mmoL) and indole (46.9 mg, 2.0 equiv., 0.4 mmol)
in CH2Cl; (1 mL, 0.2 M) was added dropwise BF3*OEt; (38 uL, 1.5 equiv., 0.3 mmol) under argon. The mixture was
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stirred at room temperature for 1 h. Then, pyridine (160 uL, 10 equiv., 2.0 mmol) and TsCI (190 mg, 5.0 equiv.,
1.0 mmol) was added to the mixture under air. After the mixture was stirred for a further 24 h, the whole was
quenched with H,O (10 ml) and extracted with AcOEt (3 x 20 mL). The combined organic layer was washed with
brine (20 mL), dried over Na;SOs, filtered and concentrated in vacuo. The residue was purified by silica gel column
chromatography using toluene/AcOEt (20/1-10/1 [v/v]) to 10g (80.5 mg, 0.15 mmol, 73% yield) as a brown oil.
Brown oil (80.5 mg, 0.15 mmol, 73% yield); IR (KBr) v: 3369, 3054, 3031, 2921, 1596, 1373, 1164, 754 cm™;
"H NMR (600 MHz, CDCl5) § 8.36 (d, J = 8.4 Hz, 1H), 8.31 (br s, 1H), 7.84 (d, /= 7.8 Hz, 1H), 7.42 (ddd, J =
8.4,7.2,1.2Hz, 1H), 7.38 (d, J=7.8 Hz, 1H), 7.35 (td, /= 7.8, 0.6 Hz, 1H), 7.21 (t,J= 7.2 Hz, 1H), 7.08-7.05
(m, 4H), 7.01 (t, J= 7.8 Hz, 1H), 6.94 (d, /= 7.8 Hz, 2H), 6.85 (d, J = 7.8 Hz, 2H), 6.80 (d, J = 7.8 Hz, 1H),
6.58 (d, J=2.4 Hz, 1H), 6.05 (br s, 1H), 2.35 (s, 3H), 2.22 (s, 3H); *C{'H} NMR (151 MHz, CDCl;) 6 144.8,
143.6, 136.4, 135.2, 135.1, 134.5, 129.3, 129.2, 127.5, 127.05, 127.05, 126.75, 126.75, 125.5, 124.4, 122.7,
120.9, 120.3, 119.4, 118.8, 115.77, 115.77, 111.8, 103.1, 21.6, 21.5; HRMS (ESI) m/z: [M+Na]" Calcd for
C30H25N304S;Na 587.1179; Found 587.1184.

4-Methyl-V-(1-tosyl-2-(1-tosylindolin-5-yl)- 1 H-indol-3-yl)benzenesulfonamide (10h)

TfOH or
BF3°OEt, (1.5 equiv.) then, TsCl (5.0 equiv.)
r >

\ CHZCIZ rt, Ar, 1 h pyridine (10 equiv.)
rt, air, 24 h

4a (2.0 equiv.) 10h

To the solution of 3-Azido-1-tosyl-/H-indole 4a (62.5 mg, 0.20 mmoL) and N-tosylindoline (109.3mg, 2.0 equiv.,
0.40 mmol) in CH>Cl, (1 mL, 0.2 M) was added dropwise TfOH (26 uL, 1.5 equiv., 0.3 mmol) or BF3*OEt, (38 uL,
1.5 equiv., 0.3 mmol) under argon. The mixture was stirred at room temperature for 1 h. Then, pyridine (160 uL, 10
equiv., 2.0 mmol) and TsCl (190 mg, 5.0 equiv., 1.0 mmol) was added to the mixture under air. After the mixture
was stirred for a further 24 h, the whole was quenched with H>O (10 ml) and extracted with AcOEt (3 X 20 mL).
The combined organic layer was washed with brine (20 mL), dried over Na>SOs, filtered and concentrated in vacuo.
The residue was purified by silica gel column chromatography using toluene/AcOEt (20/1-10/1 [v/v]) to give 10h
(TfOH: 69.7 mg, 0.10 mmol, 49% yield, BF3;*OEt;. 81.9 mg, 0.12 mmol, 58% yield ) as a gray oil.

Gray oil (TfOH: 69.7 mg, 0.10 mmol, 49% yield, BF3*OEt:. 81.9 mg, 0.12 mmol, 58% yield ); IR (KBr) v:3291,
3064, 3064, 3029, 2954, 2921, 1596, 1355, 1172, 757 cm™'; 'H NMR (600 MHz, CDCl3) 6 8.29 (d, J = 9.0 Hz,
1H), 7.85 (d, J=7.2 Hz, 1H), 7.76 (d, J = 8.4 Hz, 2H), 7.45 (d, /= 7.8 Hz, 1H), 7.41 (t,J=7.8 Hz, 1H), 7.35—
7.33 (m, 3H), 7.16 (d, J = 8.4 Hz, 2H), 7.07 (d, J = 8.4 Hz, 2H), 7.02 (d, J = 8.4 Hz, 2H), 6.86 (d, /= 7.8 Hz,
2H), 6.42 (dd, J = 8.4, 1.8 Hz, 1H), 6.32 (d, J = 0.6 Hz, 1H), 6.19 (br s, 1H), 3.95 (br s, 2H), 2.77 (br s, 2H),
2.39 (s, 3H), 2.37 (s, 3H), 2.33 (s, 3H); “C{'H} NMR (151 MHz, CDCl;) § 145.2, 144.8, 143.6, 142.9, 135.9,
135.2, 135.0, 134.2, 133.9, 131.4, 130.0, 129.9, 129.5, 129.4, 128.0, 127.5, 127.4, 127.1, 126.8, 126.0, 124.6,
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123.5, 120.9, 119.2, 115.6, 113.8, 50.2, 27.6, 21.8, 21.73, 21.73; HRMS (ESI) m/z: [M+Na]" Calcd for
C37H33N3OGS3N3 734.1424; Found 734.1416.
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Revisian Timg
Data_Format = 1D COMPLEX
Dim e = 26214
X_Domain Proton
Dim_Title Proton
Dim_Units [ppm]
Dimensions X
Spectrometer THY Z600R/ 83
Field_Strength 14.09636928(T] (600([MHZ])
Acq Duration 2.90455552(51
X Domain roton
€00.1723046MA:
S[ppm]
- 32768
-1
0.34428676[Hz]
11.28158845(kHz]
9.02527076[kHz)
= Proton
= 600.1723046 1z ]
S(ppm
oton
€00.1723046([MHZ]
£(ppm
Blahking 5.0 [us]
Clipped ]
2(s)
36
- 20.21d
= 10.5[u
2.90455552(s]
[deg]
Presat_Time
Presat_Time_Flag
Relazation Delay Calc
_Delay_Temp = 2[s]
Repetition Time = 4.904355552
UV J
L U A U Lo Gy
10.0 9.0 g0 7.0 6.0 50 4.0 3.0 20 1.0
) L n %{ I /\ |‘ ‘
= S ; A \
e A ANAY S AR A
PN aLPHOm DT =S a®oaa —oa P S
RRIBRBEICRARIIS FRRTL EES & & &
PRSI N a6 e <= - e =

X: parts per Million : Proton
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40.0

20.0
I

100

(thousandths)

(JEDLO

SSING PARAMETERS ---—-
1)

--=- PROCESS
blip cldi 16, 64,

T T T
200.0 1900  180.0

X parts per Millien : Carbonl 3

Tz
66417

139.109
115268

50.0 40.0 300 20.0 10.0

sexp{ 2.0[Fz], 0.0[s] )
frt( 1, TRUE, TRUE )
nachinephase
22
Ns N3
—_— —_—
NTOH ~— Il ~<~—
rac 1 rac ’NH o rac
PhBs PhBs
trans-3e linear
Filename Tx-10-032-1-6 PhBs_carbon-1-2.3df
Author delta
Experiment carbon. 1xp
Sample_1d X-10-032-1-6 Phis
solvent

Actual Start Time
Revision Time

¥_Domain
Din_Title
Din_Units

Dimgnsions
spectrometer

INM-ECZE00R/ 59

Field Strength = 14.09636928(T] (600 [ME
X_peq_Duration = 0.63206016(s]
carbon
150.91343039 [MEz]
100 [ppm]
32768
-1

1.44436109 [Ez)
47.34848485[kHz]
37.87878788 [kHz]
= Prot

I
Blanking
Clipped
scans

Total Scans

Relaxat
Recvr_Gai:
Temp_Gat

“Atn_Dec_Calc =
Tatn_bec_Default_Calc =
AEN HOE

“Dec Rancwidth Rz 211 (K7
~_Dec_Bandwidth_Ppm 12, 05794078 [ppm]
IrrTpec Freg = 600.1723046 [MEz]
rDec Merit Factor 2.2

Decaupling
¢ Noe
rNoise
rToffset_Default -
Ire pwidth
Tre_Pwidth_Default
Irc_Pwidth_Default Calc =
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0.02 0.03 0.04

0.01

4.89

abundance

\
gL
108

JEOL O

1.00

ft( 1, TRUE, TRUE )

T
10.0

X: parts per Millien :

6.094
e g
0717/

7~
5388~

-

5367
52847

nachinephase
ppm
N3 N3
. M
OH ~— c,) ~
rac ! rac ,NH rac
Cbz Cbz
trans-31 linear
Filename Tk-10-099-PTLC_proton-1-13.3df
Author del
Experiment protan. Jxp
sample_1d Tk-10-033-PTLC
solvent ACETONE-D6

30-MAY-2025 11:0
30-MAT-2025 1

Actual Start _Time
Revision_Time

Data_Format = 1D COMPLEX
Dim ze - 4

¥_Domain Proton
Din_Title Proton
Dim_Units [ppm)
Dimensions X

spectrometer TUM-ECZ600R/ §3

Field_Strength
X_Req_Duration
X_Domain

14.09636928(T] (600 (MHz])
2.16103808(s1

Proton
©00.1729046(MEz)
Slppm]

32768

1

0.45843727[Hz]
15.02403846(kHz]
12.01923077 [kHz]

L n
= 600.1723046 1z ]
S(ppn)

Proton
600.1723046(MHz]
S(ppm)

Blafiking 5.0(us]
Clipped FAL!

3 8
Total scans 8
Relazat: 2[=])
Recvr_Gain 16
Temp_Get = 40[cc]
x_90_width = 10.5

.5lus]
2.18103808(s)
45[deg]

8.1[dB]
Slus]

Tri_Mode
200

v cop
Dante_Presat FALSE
0

Decimation Rate

Initial wait 1(s])

Phase {0, 90, 270, 180, 180, 270, 90, 0}
Presat_Tine = 2[s)

Presat_Time_Flag = FALSE

Relaxafion Delay calc = 0(s]

Relaxation Delay_Temp = 2(s]

Repetition Time 4.18103808(5]




(thousandths)

(JEDLO

---- PK SING PARAMETERS —-—-
blip cld{ 16, 64, 1

sexp{ 2.0[Fz], 0.0(s]) )

frt( 1, TRUE, TRUE )

nachinephase
PP

N3 Ns N3

— h —
i ~ ——
N7 “OH NH O N7 TOH
rac Cbzl rac B rac Cbzl
Cbz
trans-3f linear cis-3f

Filename Tk-10-033-PTLC_carbon-1-3.3
Author lelta
Experiment carbon. 1%p
sample_1d Tk-10-033-p11C
solvent = ACETONE-D6

Rctual Start_Time
Revision Time

= 30-MAY-2025 1
30-MRY-2025 1

Data_Format
Dim_Size
¥_Domain
Dim_Title

spectrometer INM-FCZE00R/ 57

Field_Strength
X_hcq_Duration

14.09636928(T] (600 [MEz])
0.63206016(s]

¥ pomain Carhonl3
X_Fre 150.91343039 [ME2)
X“offset 100 [pom]
X“Points - 32768

1

1.44496109 [Ez)

17.94848485 [kEz]

37.87878788 [iuz]
otor

Blanking
Clipped
scans
Total_scans

r_Atn_Cec_Default_Calc
AEN_HOE

¢ Dec Randwidth Rz
“Dec_Bandwidth_Epm

rrDec Fre

TDec Merit Factor
Decaupling

_Default

h_Default
_Default_Cal:

1.5(s)
Repetit! = 2.19206016(s]

=)
S
<
o
o
o
=]
w
33
(=3
[S)
=2
=]
o
<
o

T: T L] T T T T T T
2000 1900 1800 1700 1600 1500 140.0 130.0 1200 1100 .0
0y 1
1A\ | 44 /(_//{},/k\%\\
cxn v “ oo CoatoeEno ©
832 o kS e2 ALSezLBTa 3
§&a = 8 2% FERA433a8 <

per Millien : Carbonl 3
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abundance

1.6

1.5

1.4

01

431

|9
&

It}
X S re (g

/£ 2 JJ3

\
al
043

3.00

1.68

i

machinephase
ppm

Ns N3
" Q’%
OH ~% NH O
c !
Ts

X : parts per Millien : Proton

1.832

Cl 1
Ts

rac rac

frans-3m linear
Filename = TK-10-055-1 7C1_proton-1-
Author dalt,
Experiment. proton. Jxp
sample_1d - TK-10-055-1 7cl
solvent = CHLOROFORM-D

Actual start
Revision Time

¥_Domain
Din_Title
Din_Units

Dimgnsions
spectrometer

Field_Strength
X_Acq_Duration

Ie
Tri_Domain
TriTFreq
TeiToffset
Blanking

amp_Get
X_90_width
me

DanTe_Loop
Dante_Presat

Delay

Time 22-APR-2025 2
= 27-MAY-2025 1

= 10 COMPLEX
26214

Proton
Proton

[ppm]
X

R

ECZ600R/§3

14.09636928([T] (600 ([MHz])
2.18103808(s]
b2

rotan
600.1723046(MHz)
8[ppm]

= 32766

=1

0.45843727[Hz)
15.02403846 (K
= 12.01923077[kHz]

Lo n

= 600.1723046(0Hz]
(ppm)

Proton

€00.1723046(MHz]

10.5[u
-18103808(3)
eq]

B

Rate

1(=)

{0, %0, 270, 180, 180, 270, 90,
] = 2[s]
presat_Time_Flag = FALSE
laxafion Delay calc = 0(s]
Relaxation_Delay_Temp = Z[s]

Repetition Time = 4.18103808(5

0}




0.0

o]

(thousandths)

JEOL o

Actual Start Time
Revision Time

¥_Domain
Din_Title
Din_Units

Dimgnsions
spectrometer

Field_Strength
X_Acq_Duration

I
Blanking
Clipped
scans

Total Scans

Relaxation Telay
Recvr_Gai:
Tenp_Get

Ifr_Atn_Dec
Irr_Atn_Dec_C

RN HOe

¢ Dec Randwidth Rz

Ire_Dec_Bandwidth_Ppm

IreTpec Freg

rDec Merit Factor

Decaupling

¢ Noe

rNoise

rToffset_Default

Ire pwidth

Tre_Pwidth_Default
idth_Default_Calc

Decimat:

T
180.0 170.0

X parts per Millien : Carbonl 3

T
100.0

T
90.0

92231

89.760 —

T T
800 700 600 500 400 300 200 100 0
|
/ r\\ )I \ /\\
Loe oo o
@3 28 g8
ERR 8g aa

1c =
Atn_Dec_Default_Calc =

See PRO SSING PARAMETERS ----
blip cld{ 16, 64, 1 )
sexp{ 2.0[Ez], 0.0[s] )
ffe( 1, TRUE, TRUE )
machinephase
22
N3 N N3
— - Q’k” —
", — _—
OH NHO N YOH
Cl 1 (] Cl )
Ts Te ) Ts
rac rac rac
frans-3m linear cis-3m
Filename TR-10-055-1 7Cl_carbon-1-2.3jdf
Author delta
Experiment carbon. 1xp
sample_Id x-10-055-1 7cL
solvent = CELOROFORM-D

22-RPR-2025 2
APR-2025 2

INM-ECZE00R/ 59

= 14.09636928(T]

= 0.69206016(=]
Carno:

n
150.91343039 [MEz]
100 [ppm]

32768

1

(600 [ME

1.44436109 [Ez)
47.34848485[kHz]
37.87878788 [kHz]
= Proton

0

25,907 [dB]

694211 (k2]

12,05794078 [ppm]

= 600.1723046 [MEz]
2.2
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abundance

2.5

24

16 17 18 19

15

01 02 03 04 05 06 07 08 09 10 11 12 13

0

14

g
-
&
[
7 [
PRO
p( 0.2[Ez], 0.0([s
trapezoid( 0(%], 0([%), 80(%), 100(%]
e = zerofill{ 1, TRUE )
G| fft( 1, TRUE, TRUE )
= = machinaphase
[ J ppn \
18 Ay 4 N
T'
Filename =
Authi
Experiment protan . Jxp
sample_Id ~ TK-10-082-1 gram
solvent CHLOROFORM-D
RActual start _Time 28-APR-2025 2
Revision_Time 28-APR-2025 2
Data_Format = 1D COMPLEX
Dim 2e = 2621
%_Domain Pr
Dim_Title
Dim_Units
Dimensions
spectrameter
Field_Strength (600 ([MHZ])
_Acq_Duration
X Domain
X Freq
X_0ffset
X_Points
0.34428676[Hz]
11.28158845(kHz]
.02527076[kHz)
= Proton
- 600.1723046 (2]
S(ppm
oton
€00.1723046([MHZ]
£(ppm
Blahking 5.0 [us]
Clipped
Total seans
Relaxation Delay 2(s)
Recve_G 46
Tenp_Bet = 19.9[dc]
x_90_width = 10.5[u
e me 2.90455552(s]
45[ceg]
8.1 [dB
Initial Wait
Presat_Time
Presat_Time_Flag
Relaxafion_Delay Calc
_Delay_Temp = 2[s]
Repetition Time = 4.904355552
A
. ey P
10.0 6.0 5.0 4.0 3.0 20 1.0 0
< 2
] "
o =

X: parts per Million : Proton




(thousandths)

0

1.0 2.0 3.0 40 5‘0 6.0 7.0 80 9.010.011.012.013.014.015.016.017.018.019.020.021.022.023.024.025.026.027.028.029.030.031.032.033.034.035.036.037.038.0

RBRS—

JEOL Q

. SING PARAMETERS ----
hup r-m( 16, 64, 1
sexpl 2.0[Fzl, 0.0(s) )

N3
\

N
]
Ts

4a

I T T T T

T T
2000 1900 1800 1700 1600 150.0

X: parts per Million : Carbonl 3

145380

T
140.0

134.800

i
I

v
a
]
%

T T T
10 0 1000  90.0 80.0

1
SN
£
=

1 14,195
FTBTL N

76.949

Filename = T%10-062-1 gram carbon-1-2.3df
Author de.
Experiment carbon, 3%
sample_1d %70068201 gram
solvent CELOROFORM-D
Actual _start_Time 28-RPR-2025 21:35:13
Revision Timg 2B-RPR-2025 21:44:14
Data_l F’lTaC = 1D COMPLEX
= 26214
arbonl

Din_Title rbonl3

Din_Units tppn]

Dimensions X

Spectrometer JNM-ECZE00R/ 33

Field Strength 14.09636928[T] (600 [MEz] )
_pcq Duration 3206016(=

¥_Domain arbonl3
150.31343039 [MEz]
100 (ppm]
= 32768
1

1.44436109 [Ez)

. 34848485 [XHz]
37.87878768 [kHz]
ton

g
“Dec Merit Factor
Decdupling
Toe

2(s
= 2.63206016(s]
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abundance

8.0

50

4.0

3.0

1.0

3.00

(JEDLO

G PARAMETERS ----

“o[s], 80(8), 100(8] )

0.88
087

E )
fft( 1, TRUE, TRUE )
machinéphase

ppm

-=Z

Ms
4b

N;

X parts per Million : Proton

7417\
1.582

Filename

nuthor
Experiment
sanple_Id
solvent

Actual start Time
Revision Time

Data_rormat
Dim_Size

¥_Domain
Din_Title
Din_Units
Dimensions
spectrameter

Field_Strength
X_Acq_Duration

X_Points
¥_Prescans
“Resolution

Blafiking
Clipped

Dante_Loop
Dante Presat
Decima Rate
Initial wait

o+

Phase
Presat_Time
Presat_Time_Flag
Relaxafion Delay calc

Relaxation _Delay_Temp =

Repetition Time

TE-10-072-1 Ms_proton-1-3.]
del

proton . Jxp

w

1-MAY-2025 2.

= 1D COMPLEX
= 26214

2600R/ 83

14.09636328(T] (600 ([MHz])
2.18103808(s]

€00.1723046[ME:
S[ppm]
32768

1

0.45843727(Hz]
15.02403846(kHz]
12.01923077 [kHz]

= n
= 600.1723046[1Hz]
5(ppn)
Proton
€00.1723046(MHz]
S(ppml

5.0/(us]

FAL

= 20.4[d
10.5[us]

2.16103808(s]

45[deg]

8.1[dB]
s

2[s)
4.18103808(s]

(=]
90, 270, 180, 180, 270, 90, 0}
]




40.0

0

(thousandths)

JEOL Q

NG PARAMETERS —---
il

e SIN
blip cld{ 16, 64,
xpl 2.0[Fz], 0.0(s] )

N
Ms

4b

N;

T T T
2000 1900 1800 17

X: parts per Millien : Carbonl 3

0.0

T
160.0

T
150.0

T
140.0

134.570

T
130.0

126.355 >~

T T T T T T
1200 1100 1000  90.0 80.0 70.0

500
\
\ J
‘\\ y ZIN
AR AN %
REE5ES Hga
aszeald =S
a3 4
S3RZ3E ERR

40.508

Filename

Author

Experiment
sanple_1d

solvent

Actual start_Time
Revision Time

Data_Format
e

¥_Domain
Din_Title
Din_Units
Dimensions
spectrameter

Field Strength
X_Acq_Duration

X_Domain
X Freq

X Offset
X points

scans
Total_scans

Temp_Got
% 80 width
Acq_Time

r_Atn_Dec_Calc
r_Atn_Cec_Default_Cal
Atn Moe’
¢_Dec_Randwidth_Ez
“Dec_Bandwidth_Ppm

“becTFreq

Dec Merit Factor
Decdupling

Toe

t_Noise

= TX-10-072-1 Ms_carbon-
delta

car i%p

X-10-072-1 Ms
CELOROFORK-D
30-RPR-2025
30-RAPR-2025

3

= 1D COMPLEX
= 26214
arbonl
“ho
[ppn]
X

TNM-ECZE00R/ 53

13

14.096369 ]
2206016 [

2

(600 [MEz

arbon13
150.31343039 [MEz]
100 (ppm]
= 32768

1

1.44436109 [Ez)
. 34848485 [XHz]
37.87878768 [kHz]
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abundance

-
3
I3 o
~] B sexp( 0.3 (Ez], 0.0(%
& trapezoid( 0(%], 0(8], 80($], 100(s] N
zernfill( ) 3
fft( 1, TRUE, TRUE )
machinephase
ppm
<]
o
2 J 1]
Filename = TE-10-067-1 3s_proton-1-5.7df
2 Author dal
95 Experiment protan . Jxp
2 sample_Id TK-10-0%3-1 EBs
solvent CHLOROFORM-D
Actual _start_Time 28-70R-2025 2
Revision Time 28-RPR-2025 2
Data_Format = 1D COMPLEX
- Dim Size - 26214
<] ¥ _Domain Proton
Din_Title Proton
Din_Units [ppm]
Dimensions X
Spectrometer THY Z600R/ 83
Field_Strength 14.09636928(T] (500 (MHz])
@ _Acq Duration 2.50455552(s1
= X_Domain roton
€00.1723046[Me:
S[ppm]
= 32768
=1
0.34428676(Hz)
11.28158945(kRz)
i 9.02527076 [kHz]
L = Proton
L= = 600.1723046(rHz]
S(ppm
oton
€00.1723046(1z]
S(ppm
Blafiking 5.0(us]
Clipped :
1 ipp
S
2(8)
6
= 19.90d
- 10.5[u
2.50455552(s)
] [deg]
=
|
o |
b=} |
| Presat_Time
I Presat_Time_Flag
| Relaxafion Delay Calc
_Delay Temp = 2(s]
Repetition Time = 4.50455552
-
S
s a [ I,
LA A B T o A B —
10.0 9.0 6.0 50 4.0 30 20 1.0
B it

X: parts per Million : Proton

8.023
8.009
7.880
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(thousandths)

2.023.024.025.026.027.028.029.030.031.032.033.0

2.0 3.0 40 50 60 7.0 80 9.010011.012013.014.015.016.017.018.019.020.021.0 2

1.0

1.0 0

1

(JEDLO

---- P NG
blip cld{ 16, 64,
' Hz], 0.0(s] )
+ TRUE )

SING PARAMETERS ----

T T T
2000 1900 1800 17

X parts per Millien : Carbonl 3

0.0

T
160.0

T
150.0

134.561

T
100.0

T
90.0

76.940 7

Filename

nuthor
Experiment
sanple_Id
solvent

Actual start Time
Revision Time

Data_Format
im_Size
%_Domain
Din_Title
Din_Units

DimEnsions
spectrometer

Field_Strength
X_Acq_Duration

X_Points
¥_Prescans
“Resolution

Blanking
Clipped
scans
Total_scans

Relaxation Delay
Recyr_sain
Temp_Get

Tre pwi
Tre_Pwidth_Default
idth_Default_Calc

Irr_offset_Default
ath

cal

c
“Delay Temp
Time

TX-10-063-1 Bs_carbon-1
delta

28-RAPR-2025

= 1D COMPLEX
= 26214

JNM-ECZE00R/ 53

14.09636928(T] (600 [MEz
0.63206016(s

honl3
150.31343039 [MEz]
100 (ppm]
32768

1

1.44436109 [Ez]
7.34848485(kEz]
37.87878788 [kHz]

12, 95794078 [ppm]
- 600.1723046 1z

2(s
= 2.69206016(s]
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abundance

20 21 22 23 24 25 26 27 28 29 30 31 32 33

18 19

11 1020 13 14 15 16 17

06 07 08 09 1.0

.5

03 04 0

02

0 01

4.14

® "
2 ]r‘I '
res res
@ @
= =

sexp( 0.2 [Ez], 0.0(s
trapezoid [ O(%], 0[%], 80(%]), 100(%]
E )

zerofilli

X : parts per Million : Proton

3.797

fft( 1, TRUE, TRUE )

machinephase

ppm \
Filename

Author

Experiment J%p

sample_Id TE-10-084-1 Mbs

solvent CHLOROFORM-D

Actual Start Time
Revision_Time

Data_Format
e

¥_Domain
Din_Title
Din_Units
Dimensions
spectrameter

Field Strength

X_Req_Duration
X_Domain

X Freq

X Offset

X points

Blafiking
Clipped

Presat,

_Time
Presat_Time_Flag

:UeLay_femp
Repetition Time

28-APR-2025 2
28-APR-2025 2:

= 1D COMPLEX
6214

2600R/§3

= 14.09636928[T] (600[MHz])
2.90435552(=]

Proton
6001723046 [ ME:
S[ppm]

= 32768

-1
0.34428676(Hz)
11, 28158945 (kEz)
02527076 [kHz]

= ton
= 600.1723046([MHzZ]

oto

n
600.1723046(MHz]
S(ppm

5.0 (us]

= 19.5[dC]

10.50u

2.60455552(s)
[deqg]

=]
S0, 270, 180, 180, 270, 90,
]

2ls)
= 4.90455552

0}
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(thousandths)

5

20 3.0 40 50 6.0 7.0 80 9010011.012.013.014.01

1.0

0

.016.017.018.019.020.021.022.023.024.0 25.026.0 27.0 28.0 29.0 30.0 31.0 3%.0 33.034.0

1

(JEDLO

---- PROCESSING PARAMETERS ----
blip cld{ 16, 64,
sexp{ 2.0[Fz], 0.0(s]) )

E )

N;

T
190.0

180.0

X parts per Millien : Carbonl 3

170.0

160.0

164.061

150.0

T
140.0

T
130.0

g

@

9
=Y
a

125972

73

125.2°

w
°
=
Pl
o

7))

)

/
o
b
2

o
»
g8
o
A

114.396

100.0

90.0

77.160

55.808

40.0

30.0

20.0

10.0

£It( 1, TRUE
nachinepha

PP \
Filename TR-10-064-1 Mbs_carbon-1-3.jdf
Author delta

Experiment

sample_Id

solvent

Actual Start Time

Revision Timg 2B-RPR-2025
Data_Format = 1D COMPLEX
Dim Size = 26214
¥_Domain Carbonl3
Din_Title 13
Din_Units

Dimensions

Spectrometer INM-ECZE00R/ 59

Field_Strength
X_Acq_Duration

14.09636928(T]
0.63206016(s

(600 [MEz

bonl3
150.91343039 [MEz)

a 100 (ppm]
X“Points = 32768
X_Prescans =4

“Resolution 1.44496109 [Ez)

7.34848485(kEz]
37.87878788 [kHz]

Clipped
scans
Total_scans

Relaxation Delay
Recyr_sain
Temp_Get

W

12. 05794078 [ppn
500. 1723046 Mz |

Tre pwi
Tre_Pwidth_Default
Irc_Pwidth Default Calc

Irr_offset_Default
ath

cal

c
“Delay Temp
Time

2(s
= 2.69206016(s]
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abundance

PR
sexp( 0.2 [Ez], 0.
trapezoid( 0[%], 0[8], 80(%],

machinéphase
PP \

Filename
Author
Experiment proton. jxp
sample_1d - TK-10-085-1 Phzs
solvent = CHLOROFORM-D
Rctual start _Time 29-7PR-2025
Revision Timg = 30-APR-2025
= 1D COMPLEX

% = 26214
¥_Domain Proton
Din_Title Proton
Dim_Units [ppm]
Diménsions X
spectrometer THM-ECZ600R/ §3
Field_Strength = 14.09636928(T] (600[MHZ])
X_peq_Duration = 2.50455552(3]

rotan
©00.1723046(MHz)
5(ppm]

= 32766

=1

0.34429676(Hz)
11.28158845( kI
2527076 [kHz]

= En n
= 600.1723046(0Hz]
(ppm)

Tre offset
Tri_Domain Proton

TriTFreq €00.1723046(MHz]
TeiToffset

Blanking

10.50u
2.50455552(s]
5ldeq]

B

&_Loop
Decimation Rate

180, 180, 270, 90, 0}

me_Flag = FALSE
_Delay calc
ation Delay_Tenp
ition Time

elax 2(s)
Repet. = 4.90455552(5]

I ¥ O |11 . . I

T d T
10.0 9.0 80 e 6.0 50 4.0 3.0 20 1.0 0]

) p] L\z§\

P NS
) N
ChpaRmIanRon oSk B
BLRagciIzagRrs2asR
BERHNCTRREL2GIIIRRS
0006 tn bL B E M E K R K R R
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JEOL o
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X parts per Millien : Carbonl 3

T
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IR
o
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AL VYOS OO Nl —~
PeSETLET 2888
ER2N=-2853I8=m2g

Co o T monm e
SEARABBGRSENEE

114.190 7

76.944

=== BRO SSING PARAMETERS

blip cld{ 16, 64, 1)

sex 2.0[Ez], 0.0[s] )

frt( 1, TRUE, TRUE )

nachinsphase

ppm \
I

Filename TE-10-065-1 PhBs_carbon-1-2.jdf

Author delta

Experiment carbon. jxp

sanple_1d ~ Tx-10-085-1 PhBs

solvent = CELOROFORM-D

Actual Start Time
Revision Time

¥ _Domain
Din_Title
Din_Units

Dimensions
spectrometer

Field_Strength
X_Acq_Duration

Ir
Blanking
Clipped
scans
Total_scans

Relaxation_Delay
Recyr_cai
Tenmp_Get
% 80 width
¥_Acq_Time

Ifr_Atn_Dec
Irr_Atn_Dec_C

TRENTHOe
¢ Dec_Randwidth Rz
Ire_Dec_Bandwidth_Ppm
IreTpec Freg
rDec Merit Factor
Decaupling
Tee Noe

rNoise
r offset_Default

idth

Ire_Pwidth_Default

1c =
Atn_Dec_Default_Calc

29-APR-2025 2
= 29-RPR-2025 2

= 1D COMPLEX
= 26214

INM-ECZE00R/ 57

= 14.09636928(T]
= 0.63206016(=]
Carno:

n
150.,91343039 (MEz]
100 [ppm.

(600 [MEz])

32768

4
1.44436109 [Ez)
47.34848485[kHz]
37.87878788 [kHz]
= Proton

0

1705794078 [ppm]
= 600 23046 [MEzZ]
2.2
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)
373

JEOL o

Q. =3 === BRO SSING PARAMETERS ----
e 7l = blip cld{ 16, 64,
o sexp{ 2.0[Ez], 0.0[s] ) N3
frt( 1, TRUE, TRUE )
nachinephase
% 22
H 3 \
b % o
& ] (=
= '-?_I°
P N
3 il J )
s
. 4f
Filename SA-2-033-crude-2 DMSO_proton-2-3.Jdf
Author
Experiment n.
sample_Id 033-crude-2 DMSO
solvent = DMs0-D&
Actual _start_Time 27-3R-2025 1
Revision Time = 26-APR-2025 23:
Data_Format = 1D COMPLEX
Dim Size - 26214
X_Domain Proton
Din_Title Proton
& Dim_Units [ppm]
= Diménsions X
spectrometer TWM-ECZ600R/ 53
Field_Strength = 14.09636928(T] (600[MHZ])
X_meq_Duration = 2.30455552(35]
X Domain roton
% Freq €00.1723046(MHz)
5(ppm]
- 32768
=1
0.34428676(Hz)
11, 26158845k
= 9.02327076[kEz]
= En n
= 600.1723046 Mz ]
(ppm)
Proton
@ €00.1723046(MHz]
=}
2[s]
= 50[dc)
= 10.5[us]
2.8045555213]
5ldeg]
8.1[dB
2
DanTe_Loo 0
i Dante”Presat = FALSE
= Decimation Rate
1(s]
{0, %0, 270, 180, 180, 270, 90, 0}
= 2[s]
nme_Flag = FALSE
_Delay calc = 0[s]
elaxation Delay Temp = z[5]
Repetition Time = 4.90435552(5]
o ‘ \
&
E: J l { J
W v I\ ]
E = A ALJLAAJJkL) L b 54 L« -
&
T T T T T T T T T T
100 9.0 8.0 7.0 60 50 4.0 3.0 20 1.0 0
- AN
e N
o pneeso0al omm " © o
e R L L R & = 2
=y e MUV Y SRR RN O ST S O3 = N =
B R R S S N A S S A A “ - i
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(thousandths)
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o
=== PR SING PARAMETERS ----
blip cld{ 16, 4,
' Hz], 0.0(s] )
. TRUE )
o
ol cbz
Filename sA-2-039-crude2_carbon-1
Author delta
Experiment bon . ixp
e sample_1d sA-2-033-crude
- solvent = DMSO-DE
G Actual Start_Time = 28-RPR-2025 22:14:30
Revision Timg = 28-RPR-2025
Data_Format = 1D COMPLEX
im_Size = 26214
%_Domain
Din_Title
Din_Units
Dimensions
Spectrometer JNM-ECZE00R/ 33
Field Strength 14.09636928(T] (600 [MEz
X_Acq Duration 0.63206016(s
< i honl3
o 150.91343039 [MEz)
a 100 (ppm]
X“Points = 32768
X_Prescans =4
“Resolution 1.44496109 [Ez)
7.94048485 [kEz)
37.87878788 [kiz]
Blafiking
Clipped =
scans
o Total Scans
o Relaxation_Delay =
Recyr_sain =
Tenp_Get =
¥ 80 width
X_Acq_Time
X_angle
t
1205794078 [ppn]
- 600.1723046 [MEz]
Irr_offset_Default
Ire_pwidth
Zrt‘_ijdLl'_Da[aulL
idth_Default_Calc

cale
Delay Temp 2(s
Time = 2.632060161s]

T T T
200.0 1900 180.0 1700 160.0 15

0. 20.0
J ,\\L\kl

l ////l BN SN

P @ o i oo e R ©
4 $ammessE8ess ®
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- PR e g @
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X parts per Millien : Carbonl 3




abundance

<
i 8 o
o £
e (= c s STERS
*2 » o l.anI’;l'[\Ab]‘ILJA'LH§ .
- 38 sexp( 0. , 0.0[s
trapezoid( 0(%], 0(8], 80(8], 100 MeO
zerofill{ 1, TRUE )
fft( 1, TRUE, TRUE )
nachinaphase
ppm
foo
< \
o =
<
‘ N
J . Ts
Filename SA-2-014-frad-20-2_proton-1-3.jdf
Author del
Experiment tan. Jxp
sample_Id
solvent
Actual_start_Time
< | Revision_Time
o
Data_Format
Dim ze
¥_Domain
Din_Title
Din_Units
Dimensions
spectrometer 2600R/ 53
Field Strength 14.09636928(T) (600 [MHz))
X_Acq_Duration 2.90455552(s]
i Proton
6001723046 ME:
. S[ppm]
X“Points = 32768
X_Prescans 1
¥ Resolution 0.34429676(Hz)
11. 28158045 (kEz)
9.02527076[kHz]
=) = n
il = 600.1723046[1Hz]
5(ppn)
Proton
= €00.1723046(Miiz]
S(ppm]
Blafiking 5.0us)
Clipped FAL
4
1
2(=)
3
= 21.1[d
= 10.5[us]
2.50435552(s]
45[deg]
8.1[d5]
He s
Mode
o Tei Mode
= Dante_Loop
Dante Presat
Decimat: Rate
Initial wait 1(=])
Phase {0, %0, 270, 180, 180, 270, 90, O}
Presat_Time = 2(s]
Presat_Time_Flag = FALSE
Relaxation_Delay Calc = 0[s)
Relaxation_Delay_Temp = 2[s]
Repetition Time 4.90455552 (5]
sl S . L 5
T T Ty T T T T T T s e T S e
0 9.0 6.0 5.0 4.0 3.0 20 1.0 0
= x
@ &
- - i
X parts per Million : Proton
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---- PROCESSING PARAMETERS ----
blip cld{ 16, 64, 1)
sexp{ 2.0[Fz], 0.0(s]) ) Meo
£ft( 1, TRUE, TRUE )
machinepha: N3
PP
T'
Filename SA-2-034-frad-20-2_carbon-1-2.3df
nuthor delta
Experiment rbon. jxp
sample_1d SA-2-034-frad-20-2
solvent = CELOROFCRI-D
Actual start Time = 20-RPR-2025 2
Revision Time = 28-RPR-2025
Data_Format = 10 COMPLEX
Dim_Size = 26214
¥_Domain Carbonl3
Dim_Title 13
Dim_Units
DimEnhsions

Spectrometer INM-ECZE00R/ 59

Field_Strength
X_Acq_Duration

14.09636928(T] (600 [MHz
0.63206016(s

bonl3
150.91343039 [MEz)

a 100 (ppm]
X“Points = 32768
X_Prescans =4

“Resolution 1.44496109 [Ez)

7.34848485(kEz]
37.87878788 [kHz]

Clipped
scans
Total_scans

Relaxation Delay
Recyr_sain
Temp_Get

W

12. 05794078 [ppn
500. 1723046 Mz |

Tre pwi
Tre_Pwidth_Default
Irc_Pwidth Default Calc

Irr_offset_Default
ath

Decimation_Rate
Initial i
Noe_Tims

cal

c
“Delay Temp
Time

2(s
= 2.69206016(s]

sy ‘ b A A LA S o

23
1=
o
0
o
(=}
%
S
=}
-
=k
=)
=
S
=]
o
S
=]
o
w
=3
bt

T
110.0
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28 29 30 31

2:%
I

2.6

-
%
8=
e ———
sexpt 0.2 [Ez], 0.0(s] )
trapezoid( 0(3], 0[%], 80(%),
E )

2 nachinephase
J b ppn

abundance

22 23 24 25

19 20 21

11 12 13 14 1‘5 16 17 18

1.0

01
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02 03 04 05 06 07 08 09

T
10.0

X: parts per Millien : Proton

1.574

Filename

Author
Experiment
sample_Id
solvent

Rctual Start_Time
Revisian Time

¥ _Domain
Din_Title
Din_Units

Dimensions
spectrometer

Field_Strength
X_Acq_Duration

Ie
Tri_Domain
TriTFreq
TeiToffset
Blanking

&_Loop

Decimation Rate

nme_Flag
_Delay _calc
ation Delay_Tenp
Repetition Time

TE-10-073-1
de

proton. Jxp
© TE-10-073-1 3we

1-MT-2025

= 1D COMPLEX
26214

Proton

Proton
[ppm]
X

T

ECZ600R/ §3

= 14.09636928([T] (600([MHz])
2.18103808(s]
b2

roton
6001723046 (MEz)

5(ppm]
= 32766
=1

0.45843727[Hz)
15.02403846 (K
= 12.01923077 [kHz]

L n

= 600.1723046(0Hz]
(ppm)

Proton

€00.1723046(MHz]

10.5[u
-18103808(3)
eq]

B

1(s)
{0, %0, 270, 180, 180, 270,
2[s)

= FALSE

2(s)
= 4.18103808(5]




. JEOL
p=cll
il
===- PRO SING PARAMETERS ----
blip cld{ 16, 64, 1 ) Me
sexpl 2.0[Ez], 0.0(s] )
£ree 1, E
machineph.
P
g_ 1
* Ts
Filename = Tx-10-073-1
Author delta
Experiment carbon. jxp
sample_1d x-10-073-1 Se
solvent CHLOROFORM-D
Actual _start_Time 30-RPR-2025 2
Revision Timg 30-RPR-2025 2
< Data_Format = 1D COMPLEX
= Dim Size = 26214
@ ¥_Domain arbonl
Din_Title rbonl3
Din_Units tppm]
Dimensions X
Spectrometer JNM-ECZE00R/ 33
Field Strength 14.09636928[T] (600 [MEz] )
_Acq_Duration 3206016 (=
X _Domain arbonl3
150.31343039 [MEz]
100 (ppm]
= 32768
-4
1.44496109 [Ez)
.14348485 [kEz)
37.87878768 [kiz]
- ton
= 23046 [MEz]
ol
scans
Total Scans
.50s
G
0[dc]
-1(us]
.69206016(5]
0ldeq]
<
p=l
TDec’Freg
Dec_Merit Factor
Decoupling
Noe
r_Noise
IrcToffset_Default
—_ Decimation Rate
g I It
i
2o
2
g
T TrT T T T T T T T T T T
2000 1900 180.0 170.0 1600 1500 1400 1300 1200 1100 1000  90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0
ho| \kK (' /r A
% N \ A
Z70 T NSNS /1N /\
© cTv—manwn m —oa e
= SIETRanBala =82 @ae
a BRARIITHEZT 15 =3 © 5
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= asseNga9:5323 S S
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abundance

50
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PR
p¢ 0.

2[Ez], 0.
trapezoid( 0(%], 0(%), 80[%]), 100(

Cl

T
10.0

X: parts per Millien : Proton

88
Rt

~

=3

nachinephase
ppm

T'

4i

Filename SA-2-035-80lid_proton-1-3.3df
Author
Experiment protan. jxp
sample_1d - S5A-2-035-s0lid
solvent = CHLOROFORM-D

Actual Start Time

Revision Time

¥ _Domain
Din_Title
Din_Units

Dimensions
spectrometer

Field_Strength
X_Acq_Duration

Ie
Tri_Domain
TriTFreq
TeiToffset
Blanking

Delay

Temp_Get
X_90_width
me

DanTe_Loop
Dante_Presat
Rate

presat_Time_Flag
xafion Te

at.
Repetition T

“Delay Temp
ime

12-1AY-2025 2

= 20-MAY-2025 10:

10 COMPLEX
26214
Proton
Proton
[ppm]

X

TN

ECZ600R/ §3

= 14.09636928(T] (600[MHz])

= 12.01923077[kHz]

2.18103808(s]
b2

rotan
©00.1723046(MHz)
5(ppm]

32768

1

0.45843727[Hz)
15.02403846 (K

Proton
600.1723046[MHEz]
5(ppm]
Proton
600.1723046(MHz]

10.5[u
-18103808(3)
eq]

B

1(s)
{0, %0, 270, 180, 180, 270, 90,
2[s]

2(s)
4.18103808(s




abundance

0.03

JEOL o

SSING PARAMETERS ----
18, 4, 1) Cl

- PRO
blip c1d{

sexp{ 2.0[Ez], 0.0(s] )
frt¢ 1, TRUE, TRUE )
machinéphase

ppn . :
referance ( 77.12588 [ppn], 77.16[ppr

N3

T T T
200.0 1900 1800 17

X parts per Millien : Carbonl 3

0.0

T
160.0

T
150.0

145.706

T
140.0

N

134513~
132828

|
120.0
I I L
IV<\\Y\
aew=in=n
IRASERYG
gogszag
888237

T
110.0

T
80.0

76.0

600 500 400 300 200 100
A |
“ga 2
w23 &
(NN a

Filename

Author
Experiment
sample_Id
solvent

Rctual Start_Time
Revisian Time

¥ _Domain
Din_Title
Din_Units

Dimensions
spectrometer

Field_Strength
X_Acq_Duration

Ir

Blanking
Clipped
scans
Total_scans

Relaxation_Delay
Recyr_cai
Tenmp_Get
% 80 width
¥_Acq_Time

Ifr_Atn_Dec
Irr_Atn_Dec_C

TRENTHOe
¢ Dec_Randwidth Rz
Ire_Dec_Bandwidth_Ppm
IreTpec Freg
rDec Merit Factor
Decaupling
Tee Noe
rNoise
r offset_Default
idth

Ire_Pwidth_Default

1c =
Atn_Dec_Default_Calc

SA-2-035-5011d_carbon-

delta

carbon. jxp

~ sa-2-035-s0lid

= CELOROFORM-D
12-MRT-2025 2

= 12-MAT-2025 21:

= 1D COMPLEX
= 26214

INM-ECZE00R/ 57

= 14.09636928(T]
= 0.63206016(=]
Carno:

n
150.,91343039 (MEz]
100 [ppm.

(600 [MEz])

32768

4
1.44436109 [Ez)
47.34848485[kHz]
37.87878788 [kHz]
= Proton

0

1705794078 [ppm]
= 600 23046 [MEzZ]
2.2
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32

29 30 31

20 21 22 23 24 25 26 27 28

12 18 19

16

12 13 14 15

06 07 08 09 10 11

0 01 02 03 04 05

abundance

(’o
<
@
rea
bt 8 - PRO
= ¢ 0.2[Fz], 0.0(s Br
trapezoid( 0(%], 0[%), 80(%), 100(%
E )
machinaphase
Py ppm
e T; \
=SiTe
o! T
Fdd U 7 TI
4j
Filename
Author
Experiment proton. Jxp
sample_1d = SA-2-03&-solid-2
solvent = CHLOROFORM-D
Actual start_Time 12-MAY-2025 2
Revision Time = 20-MAY-2025 10:
= 1D COMPLEX
# = 26214
¥_Domain Proton
Dim_Title Froton
Dim_Units [ppm]
Dimensions X
spectrometer TWM-ECZE00R/ §3
Field_Strength = 14.09636928(T] (600[MHz])
¥ meq Duration = 2.16103808(51
Proton
€00.1723046(MHz]
5(ppm]
= 32768
=1
0.45849727[Hz)
15.02403846(ki
= 12.01923077(kHz]
= Pr n
= 600.1723046([MHZ]
Irr offset S(ppm)
Tri Domain Proton
H Tri_Freq €00.1723046([MHZ]
Trisoffset
Blanking
Delay
Temp_Get =
X_90_width = 10.5[u:
ne .16103808(s]
eq]
dB
Iu
Dante_Loop 0
Dante_Presat = FALSE
Rate 0
1[s]
{0, %o, 270, 180, 180, 270, 90, O}
X = 2[5]
presat_Time_Flag = FALSE
laxation De! calc = 0(s)
Relaxation_Delay Temp = 2[s]
Repetition Time = 4.18103808(s
- R A _JL"U\J'\A‘~._ RS S RN BIO e ||| S re X
T T | T T T v T T T T
10.0 9.0 80 7.0 6.0 5.0 4.0 30 20 1.0 (1]
) ‘
/‘/’;//17/) %\ R
TocLaAbmOaBLA oL M a
EEREEEEISIE8AT 2
o PR RN R R R R RS o
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13.0

3.0 4.0 5.0 6.0 7.0 8.0

20

(thousandths)

It

JEOL

=-=--- PROC SING PARAMI RS

blip cld{ 16, 64, 1 ) Br
sexp{ 2.0[Fz], 0.0[s] )

£ft( 1, TRUE, TRUE )

nachinsphase

a3

ppm
reference( 77.14503

poul, 77.16[ppm]

T T T T T
2000 190.0 1800 1700 1600 1500

145.706

X parts per Millien : Carbonl 3

20.

\ %\.

5

8.9

o
a
3
9

134.484
133.153

|

a
g
e

5
=
k)
v

115.392
76.949

1741 83
[~
54
(=]

”

Filename = sA-2-036-s0l1d_carbon-1
Author delta

Experiment chon. jxp

sample_1d sA-2-036-s0lid

solvent CELOROFORM-D

Actual Start_Time 12-MRT-2025 2

Revision_Time 12-MRY-2025 2

= 1D COMPLEX

26214
Carnonl3

Din_Title Carponl3
Din_Units tppn]
Dimensions X

Spectromet JNM-ECZE00R/ 33

Field_Strength

1.44436109 [Ez]
47.34848485kHz]
37.87878788 [kHz]

ton
= 600.1723046 [MEz]
< )
Blanking
Clipped
scans
Total_scans

Relaxation ]
Recvr_Gai:
Temp_Get
X_90_width
X_Acq_Time

Irr_Atn_Dec_Calc
“Atn_Dec_Default_cCale

“Dec_Randwidth_Ez
Tre_Dec Randwidth_Ppm
Ire Dec_Freq
r_Dec_Merit Factor
Decaupling
Noe

_Noise
IrcToffset_Default
Ire pwidth
Tre_Pwidth_Default
IrcZPwidth Default_Calc
idth Templ

Decimation_Rate
Tnitial Wait
Noe_Tims
Noe“Time Flag
elazation Dela

Relaxat

xation Delay Temp
Repetitic

1.5(s)
Time = 2.192060161s]

&




28

23

23 24 25 2i6

19 20 21 22

11 12 13 14 15 16 17 18

1.0

08 09

04 05 06 07

0‘.1 02 03

0

2.03

sexp{ 0.2([Ez], 0.0(s
trapezoid( O(3], 0[%], 80(3], N3
zerofill{ 1, TRUE )
fft( 1, TRUE, TRUE )

x;hmephese CI \

184

0.80
3
0.83
-
(]

) 4k

Filename SA-2-0317-g0lid_proton-1-13.3df
Author
Experiment protan. jxp
sample_1d - S5A-2-037-s0lid
solvent = CHLOROFORM-D
Rctual start _Time 12-MAT-2025 2.
Revision Timg = 20-MAT-2025 10:
= 1D COMPLEX

% = 26214
¥_Domain Proton
Din_Title Proton
Dim_Units [ppm]
Diménsions X
spectrometer THM-ECZ600R/ §3
Field_Strength = 14.09636928(T] (600[MHz])

X_meq_Duration 2.1810380815]
P

rotan
©00.1723046(MHz)
5(ppm]

= 32766

=1

0.45843727[Hz)
15.02403846 (K
= 12.01923077[kHz]

= Proton
= 600.1723046[MHz]

Tee offset 5(ppm)
Tri Domain Proton

TrilFreq €00.1723046[MHz]
TeiToffset

Blanking

Delay

Temp_Get =
X_90_width = 10.5[u!
me .18103808(s]
gl
a5
[u
Dante_Loop 0
Dante_Presat = FALSE
Rate a

1(s)
{0, %0, 270, 180, 180, 270, 90, 0}
2[s)

Presat_Time_Flag = FALSE

xafion Delay cCalc

_Delay_Temp
ime

Relaat:
l Repetition T
LA JUas LL. . Aol P 1

2(s)
= £.16103808(s

abundance

T
10.0 9.0 8.0 7

X: parts per Millien : Proton




(thousandths)

10.0

(1]

JEOL

---- P SING PARAMETERS --—
blip eld( 16, &4,
Rz

T T T
2000 190.0 180.0

X parts per Millien : Carbonl 3

145.744
124488
]23:387
114320 °

sexp{ 2.0[Fz], 0.0[s] )

£It( 1, TRUE, TRUE )

nachinephase

ppnu

reference ( 77.1163 [ppn], 77.16 cl \
T'

Filename sA-2-037-s0lid_carbon-1

Author delta

Experiment chon. jxp

sample_1d sA-2-037-s0lid

solvent = CELOROFORM-D

Actual Start_Time = 12-MRT-2025

Revision Timg = 12-MAT-2025

Data_Format = 1D COMPLEX

im_Size = 26214

¥_Domain

Din_Title

Din_Units

Dimensions

Spectrometer INM-ECZE00R/ 59

Field_Strength
X_Acq_Duration

14.09636928(T] (600 [MHz
0.63206016(s

honl3
150.31343039 [MEz]

a 100 (ppm]

X“Points = 32768

X_Prescans =4

“Resolution 1.44496109 [Ez)

7.34848485(kEz]
37.87878788 [kHz]

Blanking
Clipped
scans
Total_scans

Relaxation Delay
Recyr_sain
Temp_Get

W

12, 95794078 [ppm]
- 600.1723046 1z

Tre pwi
Tre_Pwidth_Default
idth_Default_Calc

Irr_offset_Default
ath

cal

c
Delay Temp 1.5(s)
Time = 2.192060161s]




abundance

23

2:2

21

13 14 158 L. 17 1.8 19

12

09 10

0.8

0.4

03

02

0.1

i8S

0.86

-

0.84

PR
sexp( 0.2

trapezoid( 0(%], 0[8], 80($],

machinéphase
PP

T
10.0 9.0

X: parts per Millien : Proton

50

4.0

30

2.365

1.569 —

Filename

Author
Experiment
sample_Id
solvent

Rctual Start_Time
Revisian Time

¥ _Domain
Din_Title
Din_Units

Dimensions
spectrometer

Field_Strength
X_Acq_Duration

Ie
Tri_Domain
TriTFreq
TeiToffset
Blanking

&_Loop

Decimation Rate

me_Flag

_Delay calc

_Delay_Temp
=

e laxat.
Repetition Time

= CHLOROFORM-D
29-APR-2025
= 30-APR-2025

= 10 COMPLEX
26214

Proton
Proton

[ppm]
X

T

ECZ600R/ §3

= 14.09636928([T] (600([MHz])
= 2.90455552(s]
b2

roton
6001723046 (MEz)

5(ppm]
= 32766
=1

0.34429676(Hz)
11.28158845( kI
2527076 [kHz]

= En n

= 600.1723046(0Hz]
(ppm)

Proton

€00.1723046(MHz]

10.50u
2.50455552(s]
5ldeq]

B

180, 180, 270, 90, 0}

= FALSE

2(s)
= 4.90455552(5]

S59




(thousandths)

JEOL o

-==- PROCES
blip cldi 16, 64,
{ 2.0[Bz],

SSING PARAMETERS
1)

Cl

=
e
(=]
=
=
Sl
ol
=
o=l
o " T A , i Vo 4 WL“T b }lel " ’ L.. n.’ Ao '”ArnJ.J’ o
T T T T T T T T T T T i T T T T T
2000 1900 1800 1700 1600 1500 1400 1300 1200 1100 1000  90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0 0
J WL L §
| /k | ;\\s\\\\ / X ‘
a 3 SR8 8233R Tg82 &
0 s Qc@aaan=cn o =3 &
v e SV Tadea =0 -
= 068 anNdanaSg &E8 &

X parts per Millien : Carbonl 3

Actual Start Time
Revision Time

¥ _Domain
Din_Title
Din_Units

Dimensions
spectrometer

Field_Strength
X_Acq_Duration

Ir
Blanking
Clipped
scans
Total_scans

Relaxation_Delay
Recyr_cai
Tenmp_Get
% 80 width
¥_Acq_Time

Ifr_Atn_Dec
Irr_Atn_Dec_C

TRENTHOe
¢ Dec_Randwidth Rz
Ire_Dec_Bandwidth_Ppm
IreTpec Freg
rDec Merit Factor
Decaupling
Tee Noe

rNoise
r offset_Default

idth

_Default

1c =
Atn_Dec_Default_Calc =

29-APR-2025 2
= 29-RPR-2025 2

= 1D COMPLEX
= 26214

INM-ECZE00R/ 57

= 14.09636928(T]
= 0.63206016(=]
Carno:

n
150.,91343039 (MEz]
100 [ppm.

(600 [MEz])

32768

4
1.44436109 [Ez)
47.34848485[kHz]
37.87878788 [kHz]
= Proton

0

1705794078 [ppm]
= 600 23046 [MEzZ]
2.2

sex 0.0(s) )
frt( 1, TRUE, TRUE )
nachinephase N3
ppm

T 1

S

Filename = T%-10-066-1 4C1_carbon-1-2.3df
Author delta
Experiment carbon. ixp
sample_1d - TX-10-086-1 4cl
solvent = CELOROFORM-D

S60




4.0

3.0

2.0

1.0

abundance

3.00

3 JEOL O

il
G PARAMETERS ----

0.0(s
0[%], 80(%), 100(% N3
E )

. TEUE, TRUE )
nachinaphase
3 \
= reference ( 7.24812(ppm], 7.26(
thresh( 8.43981[8], )
LUFiceB®:: SA-2-040-fra5-10 proton-! N
(" Cl 1
%
g Ts
<
L [3 |
<

l f’ 4m

Filename SA-2-040-fra5-10_proton-1-2.3df
Author del

Experiment protan . Jxp

sample_Id

solvent

Actual Start Time
Revision_Time

Data_Format = 10 COMPLEX
im_Size = 26214
¥_Domain Proton
Din_Title Proto
Din_Units [ppm)
Dimensions X

spectrameter THM-ECZ600R/ §3

Field_Strength
X_Acq_Duration

14.09636328(T] (600 ([MHz])
2.90455552(s]

€00.1723046[ME:

4 S[ppm]

X“Points = 32768

¥_Prescans 1

“Resolution 0.34429676(Hz)
11.268150045 (kEz)

9.02527076[kHz]

= n
= 600.1723046[MHZ]
S(ppm)

0to

on
€00.1723046(MHz]
S(ppml

Blafiking
Clipped

5.0/(us]

AL

2(=)

16

= 20[c]
10.5[us]

2.50435552(s]

45[deg]

8.1[dB]
s

Initial Wait

1(=)
Phase {0, %0, 270, 180, 180, 270, 90, O}
Presat_Tine = 2[s)
Presat_Time_Flag = FALSE
Relaxation_Delay Calc = 0[s)
Relaxation Delay_Temp = 2(s]
Repetition Time 4.90455552(5]

= L e e T L e I e o B e L R T T T T e L

10.0 9.0 80 7.
/";7—/////////&&.3{@*\:~\ ‘
hRAf2InTegasegesy g 8
SEEESY2IIRR{SEID M S
e e e e & 3

X parts per Million : Proton

»n
(@)}
—




50.0

lq.U ’._’f.?.O

0

(thousandths)

(JEDLO

---- PROCESSING PARAMETERS ----
blip cld{ 16, 64,

sexp{ 2.0[Fz], 0.0(s]) )
EEECL,. E )
nachinepha:

223 \

Cl 's‘
Ts

N;

4m

T T T
2000 190.0 180.0

X parts per Millien : Carbonl 3

T
170.0

w
!
o

T T
160.0  150.0 20

.
IS

=
e
©
a

\\\_
\\\\
N
NS
< H

119,595~

145.160 ~~—
118.552

oy =l
— o

117374

T T T
110.0 1000  90.0

76.949 7

21.808

Filename SA-2-040-fra5-10_carbon-1-
Author delta
Experiment chon. ixp
sample_1d sA-2-040-fras-1
solvent = CELOROFORM-D
Actual Start_Time = 28-RPR-2025 22
Revision Timg = 28-RPR-2025
Data_Format = 1D COMPLEX

Dim Size = 26214

¥_Domain Carbonl3
Din_Title 13
Din_Units

Dimensions

Spectrometer INM-ECZE00R/ 59

Field_Strength
X_Acq_Duration

14.09636928(T]
0.63206016(s

(600 [MEz

bonl3
150.91343039 [MEz)

a 100 (ppm]
X“Points = 32768
X_Prescans =4

“Resolution 1.44496109 [Ez)

7.34848485(kEz]
37.87878788 [kHz]

Clipped
scans
Total_scans

Relaxation Delay
Recyr_sain
Temp_Get

12. 05794078 [ppn
500. 1723046 Mz |

Tre pwi
Tre_Pwidth_Default
Irc_Pwidth Default Calc

Irr_offset_Default
ath

cal

c
“Delay Temp
Time

2(s
= 2.69206016(s]
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36 3.7 38

3
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02030405060708091011121314151617 1819 20 21

087
089

0 01

abundance

0.86
086

A i)

=3

i

(JEDLO

G PARAMETERS ----

zerofill( 1,

“0[%], 80(%), 1003

IN
> 0.2 x
trapezoid|( 0
E ) \
fft({ 1, TRUE, TRUE ) /

X parts per Million : Proton “

1.582

nachinephase
n

) N )

T.

Filename TE-10-067-1 7

Author del

Experinent protan. Jx

sample_1d - TE-10-087-1 7aza

solvent CHLOROFORM-D

Actual Start Time

Revision Timg
Data_Format
Dim ze
¥_Domain
Din_Title
Din_Units

DimEnsions
spectrometer

Field_Strength
X_Acq_Duration

X_Points
¥_Prescans
“Resolution

Blafiking
Clipped

Dante_Loop
Dante Presat
Decima Rate
Initial wait

o+

Phase
Presat_Time

Presat_Time_Flag
Relaxafion

Repetition Time

_Delay calc
Relaxation _Delay_Temp =

w
w
g

T
b

g
I
n
N
i

1-MAY-2025 2;

= 1D COMPLEX
= 26214

2600R/ 83

14.09636328(T] (600 ([MHz])
2.18103808(s]

€00.1723046[ME:
S[ppm]
32768

1

0.45843727(Hz]
15.02403846(kHz]
12.01923077 [kHz]

= n
= 600.1723046[1Hz]
5(ppn)
Proton
€00.1723046(MHz]
S(ppml

5.0/(us]

FAL

= 20.7[d

10.5[us]
2.16103808(s]
45[deg]

8.1[dB]
s

(=]
90, 270, 180, 180, 270, 90,
]

2[s)
4.18103808(s]




2.0

190 200 21.0 2

140 150 160 17.0 18.0

3.0

90 100 11.0 12

R.0

6.0

40 50

30

(thousandths)

JEOL Q

===- PRO SING PARAMETERS ----
] blip cld{ 16, 64, 1 ) N
sexpl 2.0[Ez], 0.0(s) ) 3

UE ) / \

1 4n

el Filename = T%-10-067-1 7aza_carbon-1-2.3df
Author delta
Experiment carbon. jxp
sample_1d x-10-067-1 7aza
il solvent CHLOROFORM-D
Actual start_Time 30-RPR-2025 21142
Revision Timg 30-RPR-2025 21:47
| Data_Format = 1D COMPLEX
Dim Size = 26214
¥_Domain arbonl
Din_Title rbonl3
& Din_Units [ppn]
Dimensions
Spectrometer JNM-ECZE00R/ 33

14.09636928[T]
2206016 [

(600 [MEz

Field Strength
A X_Acq_Duration

X_Domain arbonl3
% Freq 15091343039 (MEz)
XT0ffset 100 {ppml
¥points = 32768

=

1.44436109 [Ez)
. 34848485 [XHz]
37.87878768 [kHz]

scans
Total_scans

Temp_Got
% 80 width
Acq_Time

r_Atn_Dec_Calc
r_Atn_Cec_Default_Cal
Atn Moe’
¢_Dec_Randwidth_Ez
“Dec_Bandwidth_Ppm

“becTFreq
Dec Merit Factor
Decdupling
Toe

t_Noise

cale
Temp

1.5(s
= 2.19206016(s]

T T T T T T T
2000 1900 1800 1700 1600 150.0 140.0

%)
S
=]
=)
=1

T T T T T T
1200 1100 1000  90.0 80.0 70.0 60.0 50.0 40.0 30.0

T
130.0
| I

) G j
/1N ALY Pk
23 % 2 3ng Seaf =82 2
w2z Z 843 a38% @ =3 2
e EHoRE 9893 R 2
g8 2 888 2353 EER a

X: parts per Millien : Carbonl 3
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abundance

o (@
g |2
< L
»
o s
= =] =,
=4 i p( 0.3
—_ trapezoid ( Il[\], (H\] 90(%), 1
zerofill( E
fft( 1, TRUE, T)‘(UE ]
machinephase
ppn
“0Ac
< k.
2 re 5 N
g . rac &
Ak
ol s 1=
< =
% / Ja J /
Filename
Author
Fxperiment.
sample_Id
= solvent
[ Actual start_Time
Revisidn_Timg 27-MRY-2025
Data_l F’lTaC = 1D COMPLEX
= 26214
Proton
Dim_Title Proton
: Dim_Units [ppm]
= DimEnsicns X
%] spectrometer Z600R/ §3
Field_Strength 636928 T]
Acq Duration Fitioisosi
¥ _Domain Ot
€00.1723046MA:
[pp
- 32768
<
wi) 0.45843727[Hz]
15.02403846(kHz]
= 12.01923077(kHz]
n
= 600.1723046 1z ]
600 17’3346[(“’{2
<4 S(ppm
< Blahking 5.0 [us]
Clipped
b ta]:isc:ms
FeJA/at on_Delay
<
ol
<
o Initial Wait 1(s)
Phas {0, %0, 270, 180,
rrezat = 251
Presat ‘nmr: _Flag = FALSE
Relaxation Delay Calc = 0[s]
Relaxation_Delay Temp = 2[s]
Repetition Time = 4.18103808
> -
s FE— i 1S5, P, G .
9.0 50 4.0 30 20 1.0 0
SETIPY A, A A
NS AWA
RN CREaCs8578RE28834:2 3 S2EE
TREEEILIIARASIISITI2aR £ ANSE
s P R I N N A A S S V] - clelciel
X: parts per Million : Proton




abundance

0.19

018

-

3.1
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0.04

02

(JEDLO

T T T
200.0 1900 180.0

X parts per Millien : Carbonl 3

%)
24
=)
=
(=]

=

169.614
125.886
124.833
124.737

o4
o
%
=]
<
=
=
=}
[+
S
=}

T
1000 90.

) @ —c o =
82 Z @2 582 23
2 R - G 2
e 2 = BEo v o
22 2 3 E&8 &%

=-=--- PROC SING PARAMETERS ---
blip cld{ 16, 64, 1)
sexp{ 2.0(Fz], 0.0[s) ) N3
£rt( 1, TRUE E )
nachinepha
22
N~ “OAc
rac Tg
Filename §h-2-025-1_carhon-1-2,3d%
Author delta
Experinent ;
sample_Id i
solvent CHLDROFQRMTB

Actual Start Time
Revision_Time

21-APR-2025 2
21-RAPR-2025 2

W

Data_Format = 1D COMPLEX
Dim Size = 26214
¥_Domain Carbonl3
Din_Title 13
Din_Units

Dimensions

Spectrometer INM-ECZE00R/ 59

Field_Strength
X_Acq_Duration

14.09636928(T] (600 [MHz
0.63206016(s

bonl3
150.91343039 [MEz)

a 100 (ppm]
X“Points = 32768
X_Prescans =4

“Resolution 1.44496109 [Ez)

7.34848485(kEz]
37.87878788 [kHz]

Clipped
scans
Total_scans

Relaxation Delay
Recyr_sain
Temp_Get

W

12. 05794078 [ppn
500. 1723046 Mz |

Tre pwi
Tre_Pwidth_Default
Irc_Pwidth Default Calc

Irr_offset_Default
ath

Decimation_Rate
Initial i
Noe_Tims

cal

c
Delay Temp 1.5(s)
Time = 2.192060161s]
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abundance
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(JEDLO

G PARAMETERS ----

80(%), 100(%] )

X parts per Million : Proton

» TRUE, TRUE )
machinephase

ppm

Filename SA-2-002-main_proton-1-3.3d%
Author del

Experiment proton . Jx|

sample_1d - SA-2-002-main

solvent CHLOROFORM-D

Actual Start Time
Revision_Time

Data_Format
im_Size
%_Domain
Din_Title
Din_Units

DimEnsions
spectrometer

Field_Strength
X_Acq_Duration

X_Points
¥_Prescans
“Resolution

Blafiking
Clipped

Initial Wait

Phase
Presat_Time
Presat_Time_Flag
Relaxafion Delay calc
Relaxaticn_Delay_Temp
Repetition Time

30-APR-2025 221
1-MAY-2025 2;

= 1D COMPLEX
= 26214
Proton
Proto
[ppm]

s

T

2600R/ 83

14.09636328(T] (600 ([MHz])
2.18103808(s]

Prot
6001723046 ME:
S[ppm]

32768

1
0.45843727(Hz]
15.02403846(kHz]
12.01923077 [kHz]

= n
= 600.1723046[MHZ]
S(ppm)

0to

on
€00.1723046(MHz]
S(ppml

5.0/(us]

AL

10.5[us]
2.16103808(s]
45[deg’

= 2[s)

-=Z

Ts

~Z




o O
=== PR SING PARAMETERS ----
blip cld{ 16, 64,
' Hz], 0.0(s] )
. TRUE )
=3
S
0
=
=
2
Filename §7-2-002-main_carbon-1-2.3df
Author delta
Experinent cbon. jxp
= sample_1d sA-2-002-ma
= solvent = CHLOROFORM-D
3 Actual _Start Time = 30-APR-2025 22:13:01
Revision Time = 30-MPR-2025 22:15:06
Data_rormat = 10 COMPLEX
im Size = 26214
%_Domain
Din_Title
Din_Units
= DimEnsions
< Spectrometer JNM-ECZE00R/ 33
b
Field_Strength 14.09636928(T] (600 [MEz
¥ _mcq Duration 0.63206016 (=
i bon13
15091343039 (MEz)
« 100 [pom]
¥ points = 32768
X_Prescans =4
= “Resolution 1.44496109 [Ez)
=g 7.94048485 [kEz)
F 37.87878788 [kiz]
Blafiking
Clipped
scans
Total Scans
=l Felaxation Delay
a Recve_Gain
Temp_Get
=
=
a
Ire_offset_Default
b=l Irr_pwidth
=) Tre_Pwidth_Default
idth_Default_Calc / N
L
2 N-
=1
g ‘J cale
el “Delay Temp
ge i Dbt e b
=l
T T \ T \ T \ T e ‘ T T T N
2000 1900 180.0 1700 160.0 150.0 1100 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0 f
! A | Ts
ae wowo Tt —oa -
a8 g25%33da =282 =
S8 L ELEEN @ a3 E 6
i S8883CT &RE a
X parts per Millien : Carbonl 3
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13.0

11.0

10.0

9.0

8.0

6.0

5.0

4.0

20

3.00

sexp( 0.2 [Ez], 0.0(s
trapezoid( 0(%], 0[$], 80(8], 100($] )
zerofill( )

£Et( 1, TRUE
nachinephase
ppm

, TRUE )

abundance

X : parts per Million : Proton

Filename = SA-2-006-main_proton-1-3.jdf
Author
Experiment I%p

sample_Id SA-2-005-main
solvent CHLOROFORM-D
Actual start_Time 30-APR-2025 2.
Revision Timg 1-MAT-2025 2

Data_rormat = 1D COMPLEX
2 6214

¥_Domain

Din_Title
Din_Units
Dimension
spectrameter

2600R/§3

Field Strength = 14.09636328(T] (600 ([MHz])
X_Acq_Duration = 2.18103808[s]
X Domain Protan
X Freq €00.1723046(MH2
X 0ffset Spp
Xpoints = 32766
=1
0.45849727(Hz]
15.02403046[kHz]
= 12.01923077[kHz]

Proton
600.1723046(MHz]
S(ppm

Blafiking 5.0 (us]
Clipped TRUE

=]
90, 270, 180, 180, 270, 90, 0}

Presat,

_Time
Presat_Time_Flag

_Delay_Temp =
Repetition Time -




=)

40.0

20.0

1!_3.0

[}

(thousandths)

(JEDLO

---- PROCESSING PARAMETERS ----
blip cld{ 16, 64,
sexp{ 2.0[Fz], 0.0(s]) )

E )

T T T
200.0 1900 180.0

X parts per Millien : Carbonl 3

134178 ~\\_

145955~
115916 7
134656\,
21.760

£It( 1, TRUE
nachinepha

PP

Filename SA-2-006-main_carbon-1-2.3df
Author delta

Experiment bon. jxp

sample_1d SA-2-006-main

solvent = CELOROFORM-D

Actual Start Time = 30-APR-2025

Revision Timg = 30-RPR-2025

Data_Format = 1D COMPLEX

Dim Size = 26214

¥_Domain Carbonl3

Din_Title 13

Din_Units

Dimensions

Spectrometer INM-ECZE00R/ 59

Field_Strength
X_Acq_Duration

14.09636928(T] (600 [MHz
0.63206016(s

bonl3
150.91343039 [MEz)

a 100 (ppm]
X“Points = 32768
X_Prescans =4

“Resolution 1.44496109 [Ez)

7.34848485(kEz]
37.87878788 [kHz]

Clipped
scans
Total_scans

Relaxation Delay
Recyr_sain
Temp_Get

W

12. 05794078 [ppn
500. 1723046 Mz |

Tre pwi
Tre_Pwidth_Default
Irc_Pwidth Default Calc

Irr_offset_Default
ath

Decimation_Rate
Initial i
Noe_Tims

cal

c
“Delay Temp
Time




abundance
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20
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JEOL Q

SING PARAMETERS ———-

[ , 0.0[s) )
trapezoid( 0(%], 0[%), 80(%), 100(%] )
zerofill{ 1, TRUE )
TRUE )

£EE( 1 B
nachinephase

ppm
base correct({ Ak

5, 0, FALSE, 3, None, FAL

X parts per Millien : Proton

Filename

Ruthor
Experiment
sample_Id
solvent

Actual start Time
Revisian Time

o
Domain
Din_Title
Dim_Units
Dimensions
spectr:

Field Strength

X_Acq Duration

X Domain

X Fraq

X 0ffset

X_points

X prescans
Resolution

Blanking
Clipped

|
x_80_width
cq_Time

¥ Angle

Rate
Initial Wait
Phase
presat_Time
Presat_Time_Flac

Relaxafion Delay
Felaxation_Delay
Repetition Time

CH D
30-APR-2025
1-MAT-2025

= 1D REAL
= 26214
Prot

(600 (MHZ])

= 0.45843727(Hz]
15.02403846 (K
01923077 [kHz

= Proton
= 600.1723046[MH:
ppm)

rotan
€00.1723046(HHz]
S(ppm]

0[us]
TRUT
4

Ts Cl




50.0

20.0

0

(thousandths)

(JEDLO

---- PROCESSING PARAMETERS ----
blip cld{ 16, 64, 1)
sexp{ 2.0([Hz], 0.0[s] )

E, TRUE )
nachinsphase
ppm

Filename sA-2-016-main_carbon
author delta

Experiment carbon. ixp

sample_1d sA-2-016-ma

solvent = CELOROFORM-D

Rctual start _Time 30-RPR-2025 2
Revision Timg = 1-MRT-2025 2

Dim_Size

spectrometer JNM-ECZE00R/ 57

Field_Strength = 14.0963€928[T] (600 [ME
X_meq_Duration - 0.63206016(s]
Carbon.
150.91343039 [MEZ)
100 [ppm]
32768
=1

1.44436109 [Ez)
47.34848485[kHz]
37.87878788 [kHz]
= Prote

23046 [MEz]

Blanking
Clipped
scans

Total Scans

Felaxat.
Recvr_Gai:
Temp_Get .9[dc)

“Atn_Dec_Calc =
TAtn_Dec_Default_Calc
Atn Noe’
“Dec_Randwidth_Ez
~_Dec_Bandwidth_Ppm 12, 05794078 [ppm]
IrrTDec Freg - 600.1723046(MEz]
£ Dec Merit_Factor Z:2

Decoupling
t_Noe

 Noise

r offset_nefaul
e pwidth
Tre_Pwidth_Defaul N
1 idth_Defaul

-
o
o

T T T T T T T T T
2000 1900 1800 1700 1600 1500 1400 1300 1200 1100 1000  90.0 80.0 60.0 50.0 40.0 30.0

>
i
13
E
(=1
3
L=
(=]
—
0z

145916 —~~
144.643 7
136.035
134532~
77.380
77.160
76.949
21818

X parts per Millien : Carbonl 3
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abundance

19 210

1.8

1.6

]

1.4

13

1.0

09

0.5

0.3

02

0.1

6.08

3.00

=
7'0.

- - i X

PR
pt 0.3

zerofill{ 1, TRUE )
fft( 1, TRUE, TRUE )
nachinaphase

ppm

pezoid( 0[], 0(8], 80(3], 100(s] )

T
10.0

X: parts per Millien : Proton

9.0

7.145

4.168

4.012
2.307
1.812

Filename

Author
Experiment
sample_Id
solvent

Rctual Start_Time
Revisian Time

¥ _Domain
Din_Title
Din_Units

Dimensions
spectrometer

Field_Strength
X_Acq_Duration

Blanking
Clipped

scans
Total_scans

Delay

ot

Tenp,
X_90_width
me

DanTe_Loop
Dante_Presat
Rate

Presat_|
presat_Tine_rlag
axation Tela:

Relaxation Delay_Temp
Repetition Time

CHLOROFORM-D
1-MAY-2025
1-MAT-2025 22:

10 COMPLEX
26214
Proton
Proton
[ppm]
X

< LE

Z600R/ §3

2.18103808
b2

rotan
©00.1723046(MHz)
5(ppm]

32768

1

0.45843727[Hz)
15.02403846 (K

= 12.01923077[kHz]

Proton
600.1723046 [rHz]
S(ppm)
Proton
€00.1723046[MHz]
S(ppm]
5.0(us]

2(s)

20(dc]

0.5[us]
2.18103808(s]
45(deg]
8.1[ds

2ls)
4.18103

= 14,0923532?['}'1 (600 (MHZ])
s
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0

(thousandths)

(JEDLO

---- PROCESSING PARAMETERS
blip cld{ 16, 64,
sexp{ 2.0[Fz], 0.0(s]) )

E )

T
2000  190.0 180.0

X parts per Millien : Carbonl 3

1

o

0.0

T
160.0

T
150.0

144.796

T
140.0

134.877
134.283
129.706

130.0

20.0 80.0 60.0
S \\ f /

e ) \
RS 4N AN
A e Ny ey L
LRaIyRAE S 23
S snaS i) aa

e %
SS888222 EEE e

21626~ 33

>

16.217
16.169

£It( 1, TRUE
nachinepha

PP

Filename SA-2-014-3-fral carbon-1-
Author delta

Experiment chon. jxp

sample_1d sA-2-012-3-fralt

solvent = CELOROFORM-D

Actual Start_Time = 1-MRT-2025

Revision Timg = 1-MAT-2025

Data_Format = 1D COMPLEX

Dim Size = 26214

¥_Domain Carbonl3

Din_Title 13

Din_Units

Dimensions

Spectrometer INM-ECZE00R/ 59

Field_Strength
X_Acq_Duration

14.09636928(T]
0.63206016(s

(600 [MEz

bonl3
150.91343039 [MEz)

a 100 (ppm]
X“Points = 32768
X_Prescans =4

“Resolution 1.44496109 [Ez)

7.34848485(kEz]
37.87878788 [kHz]

Clipped
scans
Total_scans

Relaxation Delay
Recyr_sain
Temp_Get

12. 05794078 [ppn
500. 1723046 Mz |
2.2

Tre pwi
Tre_Pwidth_Default
Irc_Pwidth Default Calc

Irr_offset_Default
ath

cal

c
“Delay Temp
Time

S74




abundance
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19 20

1.8

100 11 12 13 14 15 16 17

09

0.8

06 07

0.5
1

01 02 03 04

[}

(D\
3
v
o2
e
J g re I3 G PARAME:
e sexp( 0.2(Ez], 0.0[s] )
o trapezoid ( 0(31, 0[8], 80[s], 100(3] )
zerpfill( 1, TRUE )
b (-3 fft( 1, TRUE, TRUE )
{ y o [ﬁ machinephase
J . ppm
\ -
EIE &
(23 J s J
J &) s J 3 k|
Filename
RAuthor
Experiment
Sanple_Id
solvent
Actual Start Time
Revision Time
spectromater 600R/ 53
Field Stre = 14.09636928(T] (600(MHz])
= 2.16103808(s]
= Proton
©00.1723046([MHz
5(ppm]
32768
-1
0.45643727 (Hz)
15.02403846(k
12.01923077 [kHz]
Pr n
6001723046 14
S(ppm)
Proton
TriTFreq
Tei offset
Blanking
Clipped FA
Scans 4
tal_scans -4
Relazation Delay = 2(s5)
Recvr_Ga: =26
Temp_Be = 20.1[d
X 90_width - 10.5[u
e = 2.16103808(s)
15(ceq]
8.1[a3
52
Dante_Loop
Dante”Presat
Decimation Rate
Initial it
Presat_Time_
L
L
Repetition
| 0 S |, PR O (E— 1 N Ts OMe
S — e 1 S S . MeO
100 9.0 80 6.0 5.0 4.0 30 20 1.0
e ../)L\\‘\ | ) \
CETehTIomMS 23Xy © « v @ v o a
SREL23Z8R 4838 3 & & 8 &
BRBB B HEEEEE O - “ e o

X parts per Million : Proton
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50 6.0 7.0 80 90 100 11.0 120 130 140 150 160 17.0 180 19.0 200

20 3.0 40
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(thousandths)

- PROCESSING PARAMETERS —---
blip cld{ 16, 64, 1
T 0.0(5) )
UE, TRUE )
nachinephase
PPl
Filename = S1-fraé-11_carbon-600MHz-1-2.3df
Author
Experiment. carbon. jxp
sample_1d SA-1-151-fra6-11
solvent = CELOROFORM-D
Actual Start Time 25
Revision Tine =
Data_Format “ 10 COMPLEX
Dim Size = 26214
¥ _Tomain 3
Dim_Title Carbonl3
Dim_Units [ppm]
DimEnsicns
spectrometer INM-ECZE00R/ 53
Field_Strength = 14.09636928[T] (600 [ME:
X_meq_Duration = 0.63206016(s
X Domain honl3
15091343039 (MEz)
100 [ppm]
32768
-4
1.44496109 [Hz]
47.94048485 [kHz)
= 37.87878768 [kHz]
= Proton
- 600.1723046 [Mzz]
0lus]
)
61
= 1.5(s
) 56
Temp_Get 21.6(dc)
X_90_Width = 8.1[us]
X_Acq_Time = 0.69206016(s
X_Angle = 30[deg]
X Atn
¥ Pulse (us
_ALn_Dec 803 [dB)
Irr Atn_Dec_Calc = 23.803[dR]
“atn_Dec_Default_Calc 803 [dB]
AEnHOE 03 [dR]
Ire_Dec_Bandwidth_Ez 4211 [k¥z
Ire Dec Bandwidth_Ppm 1205794078 [ppm]
Ire_Dec_Freq = 600.1723046[MEz]
Ire Dec Merit Factor 2.2
‘ .
|

Ts OMe

200.0 190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0 0 Meo
1 J
| o ‘ ‘ /f VAN /\
z ¥ 28 g 8 £g2 s 25
23 Fa 2 = e 22 Ee 10a
gz 4 & §  EEs A e

X parts per Millien : Carbonl 3
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1.0
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abundance

'm o
{ o
¥ DL
o
g [
k .
i
e} = B NG PARAMETERS ----
J x 2T ;s 0.0[s
31 trapezoid( 0[%], 0[%], 90(8]), 100(%] )
, zerofill{ 1, TRUE )
fft( 1, TRUE, TRUE )
machinephase
ppm
reference ( 7.24905[ppm], 7.26(ppm] }
thresh( 0.70202([%], 1, )
& (&
(= %%, L - LUFIce3%: : SA-2-048-fral8-21 proton-2-1.jdf
S & <
(3 Ef_
| b
/3 f 1 & *
J 1318 b IPIT ] ;) b
Filename = SA-2-048-fral8-21_proton-2-3.3jdf
RAuthor de
Experiment proton. jxp
sample_1d SA-2-048-frals-21
solvent = CHLOR RM-D
Actual Start Time = 13-MAY-2025 2 7
Revizion Time = 27-MAY-2025 10: 4
Data_Format = 1D COMPLEX
Dim_Size = 26214
¥ _Tomain
Dim_Title
Dim_Units
Dimensions
spectrometer 600R/S3
Field_Strength = 14.09636928(T] (800([MHz])
X_Rcq_Curation = 2.18103808(s]
¥ _Domain Proton
¥ Freq €00.1723046 [ MEZ
X_0ffset 5[ppm]
Points = 32768
X_Prescans =1
X_Resolution 0.45843727(Hz]
15.02403846(k
= 12.01923077[kHz]
= Pry n
= 600.1723046[MH:
Slppm)
Proton
«1723046[MHZ]
Blanking
Clipped
. 180, 180, 270, 90, 0}
Presat_Time_Flag
Relaxation Delay Calc
Relaxation_Delay_Temp = 2[s]
Repetition Time = 4.18103808(s]
Ts Ts,
\
NH NH
OMe
L J*UUY N Ju' \ LN[\A_L_../\N)‘_. N ',‘
1
— S — . S — N S — Ts OMe TsMeO
10.0 9.0 8.0 7.0 6.0 5.0 40 3.0 20 1.0 0 MeO
I, PR M | ]\ N
e ANNEZANTANS S I\ i 10b 10b'
FomnmNe cmaowN~0oxonGe o @ - Linto s “
GRS0095 SS33L52HR222855484 253 sesa g
- FRBBBCL  EEEL RG0S0 E S S @ . Gdda = (10b:10b' = 5:1)
X parts per Million : Proton




(thousandths)

(JEDLO

- PROCESSING PARAMETERS —---
blip cld{ 16, 64,

sexp( 2.0(Fz], 0.0(s] )

UE, TRUE )
nachinephase

ppm

<
2
<
B
D_
&
(=]
=R
- | J \ )
T ; : ; T T . T T T
200.0 1900 1800 700 1600 1500 1400 1300 120.0 110.0 1000 90.0 80.0 10.0
J /] ) %Ik (§ I\l | I ‘ 4(
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X: parts per Millien : Carbonl 3

Filename = sA-2-048-frai0-21_carbon-1-2.jdf
Author delta
Experiment carbon. ixp
sample_1d SA-2-048-£;
solvent = CELOROFORM-|
Actual Start_Time 13-MRT-2025 2
Revision Time = 14-MAY-2025 0

1D COMPLEX

= 26214
Carbonl3
[ppm]

spectrometer INM-ECZE00R/ 53

Field_stre = 14.09636928(

0.69206016(s
honl3

(600 [ME;

onls
15031343039 (ME2]
100 [ppm]

32768

4

1.44496109 [Hz)
47.34848485 kEz]
37.87878788 [kiz]
= Proton
0.1723046 [MEz]

Recvr_Gai:

Ire_Dec_Randwidth_Hz 4211 (kFz
Tre_Dec_Bandwidth_Ppm 12.05794078 [ppn]
IreTbec Freg - 600.1723046 [z ]
Irr_Dec Merit Factor 2.2

Decoupling

ce_Noe

Irr_Noise
Ireoffset_Default

Ire pwidth

Tre Pwidth Default

Irr Pwidth Default Calc

Ts Ts
NH

1
Ts OMe Ts
MeO

10b

MeO

10b'

(10b:10b' = 5:1)

OMe
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- P NG PARAMETERS ----
sexp( 0.2[Ez], 0.0[s
trapezoid( D3], 0[%), 80[%), 100(%] )
zerofill{ 1, TRUE )
££t( 1, TRUE, TRUE )

abundance

10.0

X parts per Million : Proton

machinephase
ppm

Filename = SA-2-042-PTLC proton-1-3.3df
Author

Experiment Protan. Jx

sample_1d - $A-2-042-PTLC

solvent = CHLOROFORM-D

Actual Start_Time 12-AT-2025 2 2}
Revisian_Time = 27-MAT-2025 10:34:37
Data_Format = 1D COMPLEX

Dim_Size = 26214

¥_Domain

Dim_Title

Dim_Units

Dimensions

spectrometer 600R/ 53
Field_Strength = 14.09636928(T1 (600(MHz])
X_Acq_Duration = 2.18103808(s]

X_Domain Protan

¥ Freq €00.1723046(MEz)
X“0ffset 5lppm]

“Points = 32768

X Proscans -1

¥ Resolution 0.45843727(Hz]

¥ 15.02403846(k

= 12.01923077[kHz]

Blanking
Clipped

Temp_Tet 5
x_20_Width = 10.5[us]

i £8103808(s]
45[ceg]

270, 180, 180, 270, 90, O}

Ts‘
NH

Presat_Time_Flag
Relaxafion_Delay Calc
Relaxation_Delay_Temp
Repetition Time =

\ ,Ts
N

NOH

Ts
10d




(thousandths)

19 20 21
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1.0

0 0.1 02 03 04 05 06 07 08 09

-0.1

(JEDLO

= Bt
blip cld{ 16, 64,

SSING PARAMETERS ----
1

T T T
2000 190.0 1800 170.0

X: parts per Millien : Carbonl 3

o
24
=]

\

145,390\,

144021

146.050 4

21.827

0.0(5)

UE, TRUE )
machinephase
ppn
Filename = SA-2-042-fra5-8_carbon-1-2.jdf
Author delta
Experiment carbon. ixp
sample_1d $A-2-042-fras-8
solvent

Rctual Start_Time
Revision Time

Data_Format
Dim Size
¥_Domain
DIm_Title
Dim_Units
Dimensions
spectrome

er

Field_Strength
X_meq_Duration
X Domain

X Freq

X Offset
“points

X Prescans

X Resolution

Blafiking
Clipped
Scans

Total Scans

_Atn_Dec
IrrZAtn_Dec_Calc
Atn

TREnHoe

Ire_Dec_Bandwidth_Ez

Ire Dec Bandwidth_Ppm

Irc Dec Freq

Ire Dec Merit Factor

Decoupling

ce_Noe

Irr_Noise

Ireoffset_Default
th

“Delay Temp
‘Time

ec_Default_Calc

= CHLOROFORM-D

1D COMPLEX
26214

Carbonl3
[ppm]

TNM-ECTZE00R/ 3

= 14.09636928[T] (600 [MHz
= 0.69206016(s
honl3
15031343039 (ME2]
100 [ppm]
32768
=4

1.44496109 [Hz)
47.34848485 kEz]
37.87878788 [kiz]
= Proton
0.1723046 [MEz]

4211 k"2
12.05794078 [ppn]
- 600.1723046 [z ]

2.2

S80




abundance

8.0

7.0
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20
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e
3
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B
098

195

0.96

(JEDLO

trapezoi
zerofill( 1, TRUE )
fft( 1, TRUE, TRUE )
machinephase

ppm

G PARAMETERS ----

2(Ez], 0.0s
( O[%], 0[], 80(8]), 100(8] )

X parts per Million : Proton

57147

Filename

Author
Experiment.
sample_1d

solvent

Actual Start Time
Revision Time

spectrometer

Field Strength
X_Acq_Duration
X_Domain

X Freq
XToffset
Points
Prescans
“Resolution

X _Sweep
X_Sweep_Clipped
Ifr_Domain
Irc_Freq

Tee offset

Tri Domain
TeiZFreq
TriToffset
Blanking
Clipped

scal
Total_scans

Relaxaticn Delay
Recvr_Gain
Temp_Get
x_20_width
Acq_Time

Dante_Loop
Dante Presat
Decimation Rate

Initial

h
Presat_Ti
Presat_Time_Flag
Relaxation_Delay Calc
Relaxation_Delay_Temp
Repetition Time

043-fraé proton-1-1.3d%

protan. jxp
SA-2-043-fraé
CHLOROFORM-D
1-MAT-2025 2
1-MAY-2025 223

88

10 COMPLEX
= 26214

600R/ 53
4.09636928[T] (600 [MHz]
2.18103808(s]

Protaon

€00.1723046(MEz]

Slppm

32768

1

0.45849727(Hz]
5.02403846(k
01923077 [kHz]

2(s]

56

20(dc

10.5[us]

2.18103808(s])
5[deg]

8.1[dB

5.25[us

FALSE

0

1(s]

10e




(thousandths)

59_0

40.0

3(?0

19.0

0

(JEDLO

= Bt
blip e1d{ 1

SSING PARAMETERS ----
1

6, 64,

0.0(s] )
UE, TRUE )
machinsphase

ppm

X: parts per Millien : Carbonl 3

157.234

145476

114.482°

105.051

77.160
76.949

Filename

Author
Experiment.
sample_1d

solvent

Actual Start Time
Revision Time

spectrometer

Field_Strength
X_meq_Duration
X Domain

X Freq

X Offset
Points
Prescans
“Resolution

X sweep
X_Sweep_Clipped
Itr_Domain
IreTFreq

Tee offset
Blanking
Clipped

scans
Total_Scans

_Atn_Dec
IrrZAtn_Dec_Calc
Atn

“RER Mo~

Ire_Dec_Bandwidth_Ez

Ire Dec Bandwidth_Ppm

Irc Dec Freq

Ire Dec Merit Factor
Decoupling

ce_Noe

IrrNoise

Ireoffset_Default

4t

Ire pwidt!
Tre Pwidth Default
Tre Pwi fault.

_cal

1a

Delay cale
Delay Temp
TTime

ec_Default_Calc

SA-2-043-fraé carbon
delta

carbon. jxp
SA-2-043-fraé

1D COMPLEX
26214

Carbonl3
[ppm]

TNM-ECTZE00R/ 3

= 14.09636928(
= 0.69206016(=
honl3

(600 [MEz

onls
15031343039 (ME2]
100 [ppm]

32768

4

1.44496109 [Hz)
47.34848485 kEz]
37.87878788 [kiz]
= Proton
0.1723046 [MEz]
p|

4211 k"2
12.05794078 [ppn]
- 600.1723046 [z ]

2.2

7 Ts‘
NH

o

Ts
10e
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abundance

2
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0.9

-

1.04

091
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o

416

318

3.00

(JEDLO

G PARAMETERS —-—-
.2[Ez], 0.0(s

trapezoid( D3], 0[%), 80[%), 100(3%] )
zerofill{ 1, TRUE )

£££( 1, TRUE, TRUE )

machinephase

ppm

X parts per Million : Proton

8.281
8.268

5.606

3.569

2420 ——
3427

o

Filename =

045-1ower_proton-1-3.3df

proton. jxp
SA-2-045-lower
solvent = CHLOROFORM-D

Actual Start Time 5

= 8-MAT-2025 2
Revision Time = 27-MAY-2025 11:

10 COMPLEX
= 26214

spectrometer 600R/ 53

Field_stre 4.096356928(T] (600(MHz])

=1
2.16103808(s]

rotan
€00.1723046[MHz]
Slppm

32768

1

0.45849727(Hz]

02403846 kI
01923077 [kHz]

TriToffset

Blanking

Clipped
cans

tal_scans

Relaxation Delay
Recvr_Gain
F 23 -

=mp_|
x_20_width

10.5[u
2.18103808(s)
45]ceq]

8.1
5.2

Dante_Loop
Dante Presat
Decimation Rate

Initial

Presat_Time_Flag

Relaxation_Delay Calc
Relaxation_Delay_Temp
Repetition Time =
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(JEDLO

=
=
vy
= Bt SSING PARAMETERS ----
blip cld{ 16, 64, 1
T 0.0(s] )
UE, TRUE )
machinsphase
ppm
=
Filename = sA-2-045-frai2,13_carbon-1-2.jdf
Author delta
Experiment carbon. ixp
sample_1d
solvent -
Actual Start Time
Revision Time =
Data_Format = 1D COMPLEX
Dim_Size = 26214
=) X _Domain 3
S Dim_Title Carbonl3
(3 Dim_Units [ppm]
Dimensions
spectrometer INM-ECZE00R/ 53
Field_Strength = 14.09636928(T] (600 [MEz
X_Acq_Duration = 0.63206016[s
¥ Domain bonl3
X _Freq 150.91343039 [ME2]
X“0ffset 100 [pom]
“Points - 32768
X_Prescans =4
¥ Resolution 1.44496109 [Hz]
17.74848485 [kEz)
= 37.87678788 [kiz]
= Proton
- 0.1723046 [Mzz]
= p
27 Blaniking 5]
S Clipped
Scans
Total Scans
= 1.5(s]
56
_Atn_Dec
| IrrZAtn_Dec_Calc -
“Atn_Dec_Default_Calc
) Atn Noe’
- | Ire_Dec_Randwidth_Hz 4211 (kFz
= Tre_Dec_Bandwidth_Ppm 12.05794078 [ppn]
IreTbec Freg - 600.1723046 [z ]
Irr_Dec_Merit Factor 2.2
Decoupling -
ce_Noe
Irr_Noise -
Irc offset_Default -
Irr idth
%
2 _Delay_Temp
-g‘ ‘Time =
T T T T T T T T T
2000 1900 1800 1700 1600 1500 1400 1300 1200 110.0 1000  90.0
A
o /N
a =82 2 a
a G323 S & 10f
2 ] © =
3 sEs @ a

X: parts per Millien : Carbonl 3
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(JEDLO

trapezoi
zerofill( 1, TRUE )
fft( 1, TRUE, TRUE )
machinephase

ppm

G PARAMETERS ----

2(Ez], 0.0]s
( O[%), 0[], 80[8), 100(8] )

X parts per Million : Proton

\

7.328

6.694
6.691

6.590

[on [

ES N

3 3

6.0 5.0 40
/IN /,;\\
arn Tawme
admn gaml
ams 2Ran
GG B

2404 ——
2326

Filename
Author
Experiment.
sample_1d

solvent

Actual Start Time
Revision Tine

rmat

Data_|
Dim 31
¥ _Tomain
Dim_Title
Dim_Units
Dimensions
spectrometer

Field Strength
X_Acq_Duration
X_Domain

Blanking
Clipped

Temp_Tet
x_20_width

Presat_Time_Flag

Relaxafion_Delay Calc
Relaxat.
Repetition

_Delay_Tenp
Time

045-upper_proton-1-13.3df

proton. 3%
SA-2-045-upper
CHLOROFORM-D

= 8-MAY-2025 2
= 27-MAY-2025 11:

10 COMPLEX
= 26214

600R/ 53

= 14.09636928([T] (600(MHz])
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