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1. General Information

Commercially available chemical reagents were used without further purification. Anhydrous solvents were
prepared by solvent purification system. Melting points were uncorrected. 'H NMR (400 and 600 MHz) and
13C NMR (100 and 150 MHz) were recorded in the indicated solvents using JEOL and Bruker instrument. J
values are reported in Hz. IR spectra were recorded using an AVATAR 360 FT-IR spectrometer. High
resolution mass spectral analysis (HRMS) was performed on a LCT Premier XE (ESI) or a micrOTOF-Q II
(ESI). Column chromatography was performed using 200-300 mesh silica gel eluted with the solvents as
indicated.

The N’-(2-alkynylbenzylidene)hydrazides 1! and cyclopropanecarbaldehydes 6 [2] were prepared based on
the literature methods.

([1]. X. Cheng, X. Cao, J. Xuan, W.-J. Xiao, Silver (I)- and Base-Mediated [3 + 3]-Cycloaddition of C,
N-Cyclic Azomethine Imines with Aza-oxyallyl Cations, Org. Lett. 2018, 20, 52—55. [2]. A. Hartikka, P. L.
Arvidsson, Tetrazolic Acid Functionalized Dihydroindol: Rational Design of a Highly Selective

Cyclopropanation Organocatalyst, J. Org. Chem. 2007, 72, 5874-5877.)

2. Experimental procedure for the reaction of N’-(2-alkynylbenzylidene)hydrazides with
cyclopropanecarbaldehydes and characterization of products

General procedure for the enantioselective  synthesis of  1,2,4,5-tetrahydro-5,1-
(azenometheno)benzo|c]azepin-3-one derivatives 8 from Ag (I)/NHC catalyzed reaction of N’-(2-

alkynylbenzylidene)hydrazides 1 and cyclopropanecarbaldehydes 6.

(10 mol%) CH,CHCR
M Sn-NHTs R% DCE/70 °C/3h N o7y NHTs
] - _n
Z N * CHO 2.7b (30 mol%) X U //ﬁN o NSN
. Ph 0 . DBU (50 mol%) PH e g
4 A MS/DCE/30 °C/18h 8 10 Ph

Under nitrogen atmosphere and at room temperature, AgOCOCF; (11 mg, 0.05 mmol, 0.1 equiv.), N’-(2-
alkynylbenzylidene)hydrazides 1 (0.5 mmol), cyclopropanecarbaldehydes 6 (0.75 mmol, 1.5 equiv.) and dry
dichloroethane (4 mL) were added successively to a dry Schlenk tube. The reaction mixture was stirred for
3 h at 70 °C. Then, under the protecting of nitrogen, chiral N-mesityl triazolium salt 7b (73 mg, 0.15 mmol,
0.3 equiv.), activated 4A molecular sieve (300 mg), DBU (38 mg, 0.25 mmol, 0.5 equiv.) and dry

dichloroethane (1 mL) were added to the test tube. In the sealed Schlenk tube, the reaction mixture was stirred
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for another 18 h (30 h for the reaction of 1a with 2-formylcyclopropane-1,1-dicarboxylate 6i) at 30 °C. The
reaction was then quenched by removal of the solvents. The residue was chromatographed on a silica gel
column eluting with a mixture of petroleum ether and acetone (petroleum ether : acetone from 5:1to 4 : 1)
to give the major 5,1-(azenometheno)benzo[clazepin-3-one products 8 in 32-82% yields with > 99% ee and
minor isoquinoline products 10 in 6-24% yields. In some cases, a trace amount of pyrazolo[5,1-a]isoquinoline

derivatives 11 was observed, but without isolation.

(R, 4R, 55)-4-(3-Oxo-3-phenylpropyl)-11-phenyl-2-tosyl-1,2,4,5-tetrahydro-5,1-
(azenometheno)benzo[c]azepin-3-one 8a: white solid, 74 % (202.7 mg); ee 99.8%; [a]*’p =+ 25.4°(c 0.5,
CH,Cly); mp 192-193 °C; '"H NMR (600 MHz, CDCls) 8 (ppm) 8.22 (d, J = 7.2 Hz, 2H), 7.86 (dd, J = 8.4,
1.2 Hz, 2H), 7.67 (d, J = 8.4 Hz, 2H), 7.52-7.60 (m, 5H), 7.39-7.43 (m, 3H), 7.33-7.36 (m, 2H), 7.13 (d, J =
8.4 Hz, 2H), 7.00 (s, 1H), 5.50 (d,J=3.6 Hz, 1H), 3.13 (t,J= 7.8 Hz, 2H), 3.03 (td, /="7.2, 3.6 Hz, 1H),
2.30-2.36 (m, 1H), 2.28 (s, 3H), 2.08-2.14 (m, 1H); 3C NMR (100 MHz, CDCl;) & (ppm) 199.1, 171.8,
170.6, 144.7, 141.9, 136.8, 136.4, 135.1, 134.5, 132.9, 131.5, 129.1, 129.0, 128.9, 128.50, 128.47, 128.02,
127.97, 127.3, 126.6, 125.6, 63.1, 54.0, 50.4, 36.1, 26.8, 21.5; IR v (cm™!) 1699, 1674; HRMS (TOF-ESI):

[M + HJ* caled for C33H,9N,04S: 549.1842, found: 549.1840.

MeO

(IR, 4R, 55)-7-Methoxy-4-(3-0x0-3-phenylpropyl)-11-phenyl-2-tosyl-1,2,4,5-tetrahydro-3H-5,1-
(azenometheno)benzo[c]azepin-3-one  8b: white solid, 79% (228 mg); ee 99.9%; [a]*’p = +30°(c 0.5,
CH,Cly); mp 138-139 °C; 'H NMR (600 MHz, CDCl3) 8 (ppm) 8.21 (d, /= 7.2 Hz, 2H), 7.85 (d, /= 7.8 Hz,

2H), 7.67 (d, J = 8.4 Hz, 2H), 7.51-7.57 (m, 4H), 7.48 (d, J = 8.4 Hz, 1H), 7.40 (t, J = 7.8 Hz, 2H), 7.13 (d,
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J = 8.4 Hz, 2H), 6.96 (d, J =1.8 Hz, 1H), 6.94 (s, 1H), 6.84 (dd, J = 8.4, 3.0 Hz, 1H), 5.42 (d, J = 3.0 Hz,
1H), 3.82 (s, 3H), 3.10-3.13 (m, 2H), 3.01 (td, J = 6.6, 3.0 Hz, 1H), 2.23-2.36 (m, 1H), 2.28 (s, 3H), 2.06-2.12
(m, 1H); *C NMR (100 MHz, CDsCOCD3) & (ppm) 199.3, 172.2, 171.1, 160.2, 144.8, 143.6, 136.8, 136.4,
135.1, 133.1, 131.6, 129.3, 129.1, 128.6, 128.1, 128.0, 127.4, 126.5, 113.5, 111.4, 63.4, 55.6, 54.0, 50.3,
36.2,26.9, 21.6; IR v (cm™') 1688; HRMS (TOF-ESI): [M + HJ* caled for C34HsN,OsS: 579.1948, found:

579.1946.

(IR, 4R, 55)-7-Methyl-4-(3-0x0-3-phenylpropyl)-11-phenyl-2-tosyl-1,2,4,5-tetrahydro-3H-5,1-
(azenometheno)benzo[c]azepin-3-one 8c¢:  white solid, 82% (229.6 mg); ee 99.9%, [0]*°p = +30.8 °(c 0.5,
CH,Cly); mp 126-127 °C; 'TH NMR (400 MHz, CDCl3) 8 (ppm) 8.21 (d, J= 7.6 Hz, 2H), 7.86 (d, J = 8.4 Hz,
2H), 7.68 (d, J = 8.4 Hz, 2H), 7.51-7.57 (m, 4H), 7.46 (d, J = 8.0 Hz, 1H), 7.40 (t, J = 8.0 Hz, 2H), 7.24 (s,
1H), 7.13 (d, J = 7.6 Hz, 3H), 6.95 (s, 1H), 5.43 (d, /= 2.8 Hz, 1H), 3.12 (t, J = 7.6 Hz, 2H), 3.01 (td, J =
6.4, 3.2 Hz, 1H), 2.36 (s, 3H), 2.29-2.35 (m, 1H), 2.29 (s, 3H), 2.04-2.14 (m, 1H); *C NMR (100 MHz,
CD;COCDs) 6 (ppm) 198.5, 172.1, 170.6, 145.0, 142.3, 139.0, 137.0, 136.8, 135.3, 133.0, 131.9, 131.5,
129.2, 128.9, 128.70, 128.65, 128.4, 127.9, 127.4, 126.9, 126.3, 62.0, 54.5, 50.5, 35.9, 26.7, 20.6, 20.5; IR

v (cm!) 1684; HRMS (TOF-ESI): [M + H]" caled for C34H3N,O4S: 563.1999, found: 563.2001.

(1R, 4R, 5S)-7-Fluoro-4-(3-o0x0-3-phenylpropyl)-11-phenyl-2-tosyl-1,2,4,5-tetrahydro-3H-5,1-
(azenometheno)benzo[c]azepin-3-one 8d: white solid, 70% (197 mg); ee 99.7%, [0]*’p =+ 23.27 °(c
0.5, CH,Cly); mp 165-166 °C; 'H NMR (600 MHz,CDCl3) 8 (ppm) 8.22 (d, J= 7.8 Hz, 2H), 7.86 (d, J=7.2
Hz, 2H), 7.67 (d, J= 8.4 Hz, 2H), 7.53-7.59 (m, 5H), 7.41 (t,J = 7.8 Hz, 2H), 7.16 (dd, J = 8.4, 3.0 Hz, 1H),

7.14 (d, J=17.8 Hz, 2H), 7.04 (td, /= 7.8, 1.8 Hz, 1H), 7.00 (s, 1H), 5.47 (d, J= 3.0 Hz, 1H), 3.11-3.13 (m,
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2H), 3.03 (td, J = 7.2, 3.6 Hz, 1H), 2.30-2.35 (m, 1H), 2.30 (s, 3H), 2.07-2.13 (m, 1H); 13C NMR (150 MHz,
CD;COCD;) § (ppm) 198.4, 171.7, 170.7, 162.6 (d, J = 246.9 Hz), 145.1, 145.0 (d, J= 8.6 Hz), 137.0, 136.7,
135.0, 133.0, 131.7, 131.0 (d, J= 1.9 Hz), 129.3, 129.2, 129.0, 128.7, 128.6, 127.9, 127.5, 114.6 (d, /= 21.5
Hz), 113.1 (d, J = 23.0 Hz), 61.8, 54.1, 49.9, 35.8, 26.5, 20.6; IR v (cm') 1697, 1676; HRMS (TOF-ESI):

[M + H]* caled for C33HasFN,O4S: 567.1748, found: 567.1745.

(IR, 4R, 5S5)-4-(3-Oxo0-3-phenylpropyl)-11-phenyl-2-tosyl-7-(trifluoromethyl)-1,2,4,5-tetrahydro-5,1-
(azenometheno)benzo[c|azepin-3-one 8e: white solid, 32% (99 mg); ee 99.3%; [a]*’p = +20.47 ° (¢ 0.5,
CH,Cly); mp 92-93 °C; 'H NMR (600 MHz, CDCls) 8 (ppm) 8.21 (d, J = 6.6 Hz, 2H), 7.86 (d, J= 7.2, Hz,
2H), 7.73 (d, J="7.8 Hz, 1H), 7.71 (s, 1H), 7.67 (d, /= 8.4 Hz, 2H), 7.64 (d, /= 8.4 Hz, 1H), 7.59 (t, J=7.2
Hz, 1H), 7.54 (t, J= 7.2 Hz, 3H), 7.41 (t,J=7.8 Hz, 2H), 714 (d, J=9.0 Hz, 2H), 7.07 (s, 1H), 5.58 (d, J =
3.0 Hz, 1H), 3.08-3.18 (m, 2H), 3.05 (td, J=6.0, 2.4 Hz, 1H), 2.27-2.37 (m, 1H), 2.30 (s, 3H), 2.08-2.14 (m,
1H); 3C NMR (100 MHz, CDCl3) 8 (ppm) 199.1, 171.3, 170.3, 145.2, 142.8, 138.4, 136.7, 136.0, 134.7,
133.2,132.0, 131.3 (q, J = 32.6 Hz), 129.4, 129.2, 128.7, 128.6, 128.1, 127.4, 127.2, 125.2 (d, /= 3.8 Hz),
123.7 (q, J = 271.2 Hz), 122.8 (d, J = 3.8 Hz), 62.8, 53.8, 49.8, 36.1, 26.7, 21.6; IR v (cm™!) 1686; HRMS

(TOF-ESI): [M + H]* caled for C34H33F3N,04S: 617.1716, found: 617.1718.

8f

(IR, 4R, 55)-8-Methoxy-4-(3-0x0-3-phenylpropyl)-11-phenyl-2-tosyl-1,2,4,5-tetrahydro-3H-5,1-
(azenometheno)benzo[c|azepin-3-one  8f: white solid, 35% (101.2 mg); ee 99.9 %,; [a]*p = +50.8 ° (¢
0.5, CH,Cly); mp 202-203 °C; '"H NMR (600 MHz,CDCls ) 8 (ppm) 8.21 (d, J= 6.6 Hz, 2H), 7.85 (d, /= 7.8
Hz, 2H), 7.69 (d, J = 8.4 Hz, 2H), 7.52-7.57 (m, 4H), 7.40 (t, J = 8.4 Hz 2H), 7.32 (d, /= 7.8 Hz 1H), 7.13

(d,J=9.6 Hz, 2H), 7.12 (d, J = 2.4 Hz, 1H), 6.93 (s, 1H), 6.86 (dd, J = 8.4, 2.4 Hz, 1H), 5.43 (d, J = 2.4Hz,
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1H), 3.84 (s, 3H), 3.10 (t, J = 7.2 Hz, 2H), 3.01 (td, J = 6.0, 2.4 Hz 1H), 2.27-2.32 (m, 1H), 2.29 (s, 3H),
2.04-2.10 (m, 1H); 3C NMR (100 MHz, CD;COCD;) & (ppm) 198.5, 172.2, 170.2, 159.5, 145.1, 137.0,
136.8, 136.1, 135.3, 134.1, 133.0, 131.5, 129.2, 128.9, 128.8, 128.6, 127.9, 127.4, 126.8, 114.7, 112.3, 61.3,
55.2, 54.8, 50.9, 35.9, 26.2, 20.6; IR v (cm'!) 1686; HRMS (TOF-ESI): [M + HJ* caled for C34H3oN,OsS:

579.1948, found: 579.1950.

8g
(IR, 4R, 55)-8-Methyl-4-(3-0x0-3-phenylpropyl)-11-phenyl-2-tosyl-1,2,4,5-tetrahydro-3H-5,1-

(azenometheno)benzo[c]azepin-3-one 8g: white solid, 65% (182.6 mg); ee 99.9%; [a]*’p = +48 ° (¢
0.5, CH,Cly); mp 222-223 °C; 'H NMR (600 MHz, CDCl;) 8 (ppm) 8.22 (d, J= 7.2 Hz, 2H), 7.85 (d, /= 8.4
Hz, 2H), 7.67 (d, J = 7.8 Hz, 2H), 7.52-7.57 (m, 4H), 7.40 (t, J = 7.8 Hz, 2H), 7.40 (s, 1H), 7.30 (d, /= 7.8
Hz, 1H), 7.14 (d, /= 7.2 Hz, 1H), 7.12 (d, J = 8.4 Hz, 2H), 6.94 (s, 1H), 5.45 (d, /= 3.0 Hz, 1H), 3.10 (t, J
=7.2 Hz, 2H), 3.01 (td, /= 6.6, 3.0 Hz 1H), 2.38 (s, 3H), 2.28-2.33 (m, 1H), 2.28 (s, 3H), 2.05-2.17 (m, 1H);
13C NMR (150 MHz, CDCl;) 8 (ppm) 199.2, 172.1, 170.6, 144.8, 138.9, 138.0, 136.8, 136.3, 135.2, 134.5,
133.1, 131.6, 129.5, 129.2, 129.1, 128.61, 128.58, 128.1, 127.4, 125.5, 62.8, 54.3, 50.6, 36.2, 26.8, 21.6,
21.3; IR v (cm’!) 1699, 1670; HRMS (TOF-ESI): [M + H]J" caled for C33H30N,04S: 563.1999, found:

563.2001.

(IR, 4R, 55)-8-Fluoro-4-(3-oxo0-3-phenylpropyl)-11-phenyl-2-tosyl-1,2,4,5-tetrahydro-3H-5,1-
(azenometheno)benzo[c|azepin-3-one  8h: white solid, 61% (173.5 mg); ee 99.8%; [a]*’p = +19.2 °(c
0.5, CH,Cly); mp 155-156 °C; '"H NMR (400 MHz, CDCl3) 8 (ppm) 8.20 (dd, J = 8.0, 1.2 Hz, 2H), 7.86 (dd,
J=28.4,0.8 Hz, 2H), 7.69 (d, J = 8.0 Hz, 2H), 7.52-7.58 (m, 4H), 7.38-7.43 (m, 3H), 7.31 (dd, J = 8.0, 2.4

Hz ,1H), 7.15 (d, J = 7.6Hz, 2H), 7.04 (td, J = 8.8, 2.8 Hz 1H) , 6.96 (s, 1H), 5.50 (d, J = 3.2 Hz, 1H), 3.12
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(td, J= 7.2, 2.8 Hz, 2H), 3.02 (td, J = 6.8, 3.2 Hz, 1H), 2.27-2.36 (m, 1H), 2.29 (s, 1H), 2.05-2.14 (m, 1H);
13C{'H} NMR (150 MHz, CD;COCD3) & (ppm) 198.5, 171.8, 170.2, 162.0 (d, J = 224.2 Hz), 145.2, 138.4,
137.0, 136.9, 136.6, 135.0, 133.0, 131.6, 129.3, 129.0, 128.7, 128.6, 127.9, 127.8 (d, J = 8.6 Hz), 127.5,
115.5 (d, J = 21.6 Hz), 114.2 (d, J = 23.0 Hz), 61.3, 54.5, 50.2, 35.8, 26.6, 20.6; IR v (cm") 1701, 1670;

HRMS (TOF-ESI): [M + H]J" calcd for C33H27;FN,O4S: 567.1748, found: 567.1738.

MeO

(IR, 4R, 55)-11-(4-Methoxyphenyl)-4-(3-oxo0-3-phenylpropyl)-2-tosyl-1,2,4,5-tetrahydro-5,1-
(azenometheno)benzo[c|azepin-3-one 8i: white solid, 76% (219.6 mg); ee 99.8%; [a]*’p = +11.53 °(c
0.5, CH,Cly); mp169-170 °C; '"H NMR (400 MHz, CDCl3 ) § (ppm) 8.21 (d, J= 5.6 Hz, 2H), 7.86 (d, J=7.6
Hz, 2H), 7.68 (d, J = 8.4 Hz, 2H), 7.58-7.60 (m, 1H), 7.53(t, /= 7.2 Hz ,1H), 7.39-7.43 (m, 3H), 7.33-7.35
(m, 2H) , 7.13 (d, J = 8.8 Hz, 2H), 7.04 (d, J = 8.8 Hz, 2H), 6.98 (s, 1H) , 5.44 (d, /= 2.4 Hz, 1H), 3.91 (s,
3H), 3.10-3.14 (m, 2H), 3.00-3.04 (m, 1H), 2.30-2.37 (m, 1H), 2.28 (s, 3H), 2.06-2.15 (m, 1H); *C NMR
(150 MHz, CD3COCD:3) & (ppm) 198.6, 172.0, 170.0, 162.7, 145.0, 142.6, 137.0, 136.8, 134.9, 133.0, 129.19,
129.17, 128.9, 128.7, 128.6, 127.93, 127.86, 127.7, 127.0, 125.7, 114.3, 61.8, 55.1, 54.4, 50.4, 35.9, 26.7,
20.6; IR v (cm!) 1686, 1672; HRMS (TOF-ESI): [M + H]J" caled for C34H3N,OsS: 579.1948, found:

579.1945.

Me

s, 4R, 55)-4-(3-Oxo-3-phenylpropyl)-11-(p-tolyl)-2-tosyl-1,2,4,5-tetrahydro-5,1-
(azenometheno)benzo[c|azepin-3-one  8j: white solid, 71% (199.7 mg); ee 99.6%; [a]*’p = +15.13 °(c
0.5, CH,Cly); mp 203-204 °C; '"H NMR (400 MHz, CDCl;) 8 (ppm) 8.11 (d, J= 8.4 Hz, 2H), 7.85 (d, /= 7.6
Hz, 2H), 7.67 (d, J = 8.4 Hz, 2H), 7.57-7.60 (m, 1H), 7.53 (t, /= 7.6 Hz, 1H), 7.36-7.42 (m, 3H), 7.33-7.35
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(m, 4H), 7.12 (d, J = 8.0 Hz, 2H), 6.98 (s, 1H) , 5.46 (d, J= 3.2 Hz, 1H), 3.11 (t, /= 6.8 Hz, 2H), 3.01 (td, J
= 6.8, 3.2 Hz, 1H), 2.45 (s, 3H) , 2.30-2.36 (m, 1H), 2.28 (s, 3H), 2.05-2.14 (m, 1H); 3C NMR (150 MHz,
CD;COCD;) & (ppm) 198.5, 171.9, 170.2, 145.0, 142.4, 142.0, 137.0, 136.8, 134.9, 133.0, 132.6, 129.6,
129.2, 128.9, 128.7, 128.6, 127.9, 127.4, 127.0, 125.7, 61.9, 54.4, 50.5, 35.9, 26.7, 20.6, 20.5; IR v (cm"')

1692,1674; HRMS (TOF-ESI): [M + H]" calcd for Cs34H3N204S: 563.1999, found: 563.2001.

8k

n

s, 4R, 55)-11-(4-Fluorophenyl)-4-(3-0xo-3-phenylpropyl)-2-tosyl-1,2,4,5-tetrahydro-5,1-
(azenometheno)benzo[c]azepin-3-one 8k: white solid, 75% (212.2 mg); ee 99%; [a]*’p = +37.13 ©
(c 0.5, CH,Cl,); mp197-198 °C; 'H NMR (400 MHz, CDCls,) 8 (ppm) 8.23-8.27 (m, 2H), 7.87 (d, J = 8.0
Hz, 2H), 7.69 (d, J= 8.4 Hz, 2H), 7.57-7.59 (m, 1H), 7.54 (t,J= 7.2 Hz, 1H), 7.39-7.43 (m, 3H), 7.33-7.36
(m, 2H), 7.21 (t, J = 8.8 Hz, 2H), 7.15 (d, /= 8.0 Hz, 2H) , 6.95 (s, 1H), 5.48 (d, /= 2.4 Hz, 1H), 3.07-3.21
(m, 2H), 3.02 (td, J = 6.4, 2.8 Hz, 1H), 2.28-2.37 (m, 1H), 2.30 (s, 3H), 2.06-2.15 (m, 1H); '3C NMR (100
MHz, CD;COCD:;) & (ppm) 198.5, 171.9, 169.5, 165.0 (d, J = 249.2 Hz), 145.1, 142.2, 137.0, 136.7, 134.6,
133.0, 131.6 (d, J = 2.8 Hz), 129.9 (d, J = 8.6 Hz), 129.2, 129.0, 128.7, 128.65, 128.0, 127.9, 127.1, 125.7,
115.8 (d,J=22 Hz), 61.9, 54.5, 50.6, 35.8, 26.6, 20.6; IR v (cm™!) 1713, 1674; HRMS (TOF-ESI): [M + H]*

calcd for C33H3FN,04S: 567.1748, found: 567.1745.

(IR, 4R, 55)-4-(3-Ox0-3-(p-methoxyphenyl)propyl)-11-phenyl-2-tosyl-1,2,4,5-tetrahydro-5,1-
(azenometheno)benzo[c]azepin-3-one 81: white solid, 67 % (193.6 mg); ee 99.7%; [a]*’p = +8.27 ©
(c 0.5, CH,Cly); mp 94-95 °C; 'H NMR (400 MHz, CDCl3) & (ppm) 8.22 (dd, J = 8.4, 2.0 Hz, 2H), 7.85 (d,
J=8.8 Hz, 2H), 7.67 (d, J = 8.0 Hz, 2H), 7.51-7.60 (m, 4H), 7.41-7.44 (m,1H), 7.33-7.35 (m, 2H), 7.13 (d,

J=8.4 Hz, 2H), 7.00 (s, 1H), 6.87 (d, J=9.2 Hz, 2H), 5.50 (d, /= 3.2 Hz, 1H), 3.86 (s, 3H), 3.06-3.16 (m,
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2H), 3.02 (td, J = 6.4, 3.2 Hz, 1H), 2.26-2.35 (m, 1H), 2.30 (s, 3H), 2.05-2.14 (m, 1H); '*C NMR (100 MHz,
CD;COCDs) 6 (ppm) 197.0, 171.9, 170.5, 163.6, 145.0, 142.3, 136.8, 135.3, 134.8, 131.5, 130.2, 130.0,
129.2, 129.0, 128.9, 128.7, 127.9, 127.4, 127.1, 125.7, 113.8, 61.9, 55.1, 54.5, 50.6, 35.5, 27.0, 20.6; IR v

(cm!) 1686, 1678; HRMS (TOF-ESI): [M + H]* caled for C34Hs N2OsS: 579.1948, found: 579.1951.

(IR, 4R, 55)-4-(3-Oxo0-3-(p-methylphenyl)propyl)-11-phenyl-2-tosyl-1,2,4,5-tetrahydro-5,1-
(azenometheno)benzo[c]azepin-3-one 8m: white solid, 75 % (211.4 mg); ee 99.7%; [a]*'p =
+12.6 °(c 0.5, CH,Cl,); mp 124-125 °C; "H NMR (600 MHz, CDCl;) 8 (ppm) 8.22 (d, J= 7.2 Hz, 2H), 7.76
(d, J=17.8 Hz, 2H), 7.67 (d, J = 8.4 Hz, 2H), 7.52- 7.60 (m, 4H), 7.42-7.43 (m,1H), 7.32-7.37 (m, 2H), 7.20
(d, J=7.8 Hz, 2H), 7.13 (d, J = 7.8 Hz, 2H), 7.00 (s, 1H), 5.49 (d, /=1.8 Hz ,1H), 3.09-3.12 (m, 2H), 3.02
(td, J = 6.6, 2.4 Hz, 1H), 2.40 (s, 3H), 2.28-2.34 (m, 1H), 2.26 (s, 3H), 2.07-2.12 (m, 1H); *C NMR (100
MHz, CD;COCD;) 6 (ppm) 198.1, 171.9, 170.5, 145.0, 143.7, 142.3, 136.8, 135.2, 134.8, 134.6, 131.5,
129.24, 129.18, 128.96, 128.93, 128.7, 128.1, 128.0, 127.4, 127.1, 125.7, 62.0, 54.5, 50.6, 35.8, 26.8, 20.7,

20.6; IR v (cm™) 1686; HRMS (TOF-ESI): [M + H] calcd for C34H31N,04S: 563.1999, found: 563.1993.

(IR, 4R, 55)-4-(3-Ox0-3-(p-bromophenyl)propyl)-11-phenyl-2-tosyl-1,2,4,5-tetrahydro-5,1-
(azenometheno)benzo[c]azepin-3-one 8n: white solid, 80% (250 mg); ee 99.7%; [a]*’p = +4.13
°(c 0.5, CH,Cly); mp 172-173 °C; 'H NMR (400 MHz, CDCl3) 8 (ppm) 8.22 (d, J= 7.2 Hz, 2H), 7.69 (t, J =
8.8 Hz, 4H), 7.52-7.61 (m, 6H), 7.42-7.34 (m ,1H), 7.34-7.36 (m, 2H), 7.14 (d, /= 8.2 Hz, 2H), 7.01 (s, 1H),
548 (d,/J=3.1 Hz, 1H), 3.08 (t, /=72 Hz, 2H),3.02 (td,J=6.6,3.2 Hz, 1H), 2.32-2.39 (m, 1H), 2.30
(s, 3H), 2.07-2.16 (m, 1H); 3C NMR (150 MHz, CDCl;) 8 (ppm) 198.2, 171.9, 170.8, 144.9, 141.9, 136.3,

135.5, 135.1, 134.5, 131.9, 131.7, 129.7, 129.3, 129.14, 129.05, 128.6, 128.2, 128.1, 127.4, 126.8, 125.7,
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63.2,53.9, 50.6, 36.2, 26.8, 21.6; IR v (cm™!) 1686; HRMS (TOF-ESI): [M + H]" calcd for C33H,sBrN,O4S:

627.0947, found: 627.0951.

(IR, 4R, 55)-4-(3-Oxo0-3-(p-nitrophenyl)propyl)-11-phenyl-2-tosyl-1,2,4,5-tetrahydro-5,1-
(azenometheno)benzo[c]azepin-3-one 80: white solid, 76% (225.4 mg); ee 99.6%; [a]*'p =
+7.73°(c 0.5, CH,Cly); mp 177-178 °C; 'H NMR (600 MHz, CDCl;) é (ppm) 8.22 (d, J = 9.6 Hz, 2H), 8.19
(d, J= 8.4 Hz, 2H), 7.97 (d, /=9 Hz, 2H), 7.70 (d, J = 9 Hz, 2H), 7.59-7.60 (m, 1H), 7.56 (d, /= 7.2 Hz,
1H), 7.52 (t, J = 7.2 Hz, 2H), 7.42-7.43 (m, 1H), 7.32-7.37 (m, 2H), 7.15 (d, J = 7.8 Hz, 2H), 6.99 (s, 1H),
5.47 (d, J= 3.0 Hz, 1H), 3.14-3.17 (m, 2H), 3.03 (td, J = 6.6, 2.4 Hz, 1H), 2.37-2.43 (m, 1H), 2.31(s, 3H),
2.14-2.19 (m, 1H); 3C NMR (150 MHz, CDCls) é (ppm) 197.7, 171.8, 170.9, 150.3, 145.0, 141.7, 141.2,
136.3, 135.1, 134.5, 131.8, 129.3, 129.15, 129.1, 128.6, 128.2, 127.4, 126.8, 125.7, 123.8, 63.4, 53.8, 50.7,
36.8,26.7,21.7; IR v (cm™") 1701, 1680; HRMS (TOF-ESI): [M + H]" calcd for C33H,5N;06S: 594.1693,

found: 594.1691.

(IR, 4R, 55)-4-(3-(Naphthalen-2-yl)-3-oxopropyl)-11-phenyl-2-tosyl-1,2,4,5-tetrahydro-5,1-
(azenometheno)benzo[c]azepin-3-one 8p: white solid, 81 % (242.8 mg); ee 99.6%; [a]*’p =-12.6°(c 0.5,
CH,Cly); mp 107-108 °C; 'H NMR (400 MHz, CDCl;) & (ppm) 8.34 (s, 1H), 8.23 (d, J = 7.2 Hz, 2H), 7.95
(dd,J=28.4,1.6 Hz, 1H), 7.83-7.89 (m, 3H), 7.68 (d, /= 8.0 Hz, 2H), 7.50-7.62 (m, 6H), 7.44-7.46 (m, 1H),
7.34-7.38 (m, 2H), 7.10 (d, J = 8.4 Hz, 2H), 7.02 (s, 1H), 5.53 (d, J=3.2 Hz, 1H), 3.18-3.32 (m, 2H), 3.08
(td, J = 6.8, 3.2 Hz, 1H), 2.37-2.46 (m, 1H), 2.22 (s, 3H), 2.14-2.19 (m, 1H); 3C NMR (150 MHz,
CD;COCD:s) 6 (ppm) 198.5, 171.9, 170.5, 145.0, 142.3, 136.8, 135.6, 135.3, 134.8, 134.3, 132.7, 131.6,

129.7,129.7,129.2, 129.0, 128.9, 128.7, 128.5, 128.4, 128.0, 127.8, 127.4, 127.1, 126.9, 125.7, 123.7, 62.0,
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54.5,50.6,35.9,26.9,20.5; IR v (cm!) 1684; HRMS (TOF-ESI): [M + H]" calcd for C37H31N,04S: 599.1999,

found: 599.2002.

(IR, 4R, 55)-4-(3-Oxo-4-phenylbutyl)-11-phenyl-2-tosyl-1,2,4,5-tetrahydro-5,1-
(azenometheno)benzo[c]azepin-3-one 8q: white solid, 61 % (171.5 mg); ee 99.3 %; [a]*°p = +37.93°(c
0.5, CH,Cl,); mp 144-145 °C; '"H NMR (400 MHz, DMSO-d¢ ) 8 (ppm) 8.13 (d, J = 8.4 Hz, 2H), 7.75-7.77
(m, 1H), 7.70 (d, J = 8.0 Hz, 2H), 7.54-7.59 (m, 3H), 7.43 (d, J = 8.4 Hz, 1H), 7.23-7.35 (m, 6H), 7.21 (t, J
=7.6 Hz, 1H), 7.15 (d, J = 7.6 Hz, 2H), 6.96 (s, 1H), 5.38 (d, /= 3.2 Hz, 1H), 2.83-2.88 (m, 1H), 2.69-2.74
(m, 2H), 2.29 (s, 3H), 1.70-1.76 (m, 2H); '*C NMR (150 MHz, CDCI3) § (ppm) 207.4, 171.9, 170.7, 144.8,
141.8,136.4,135.2,134.5,134.2,131.6, 129.5,129.3,129.1, 129.0, 128.8, 128.6, 128.1, 127.4,127.1, 126.7,
125.7,62.8, 53.8, 50.6, 50.1,39.4,26.1,21.7; IR v (cm™!) 1715, 1688; HRMS (TOF-ESI): [M + H]* calcd for

C34H31N,04S: 563.1999, found: 563.1996.

(IR, 4R, 55)-4-(4,4-Dimethyl-3-oxopentyl)-11-phenyl-2-tosyl-1,2,4,5-tetrahydro-5,1-
(azenometheno)benzo[c|azepin-3-one 8r: white solid, 36% (94.3 mg); ee 99.9%; [a]*’p = +47°(c 0.5,
CH,Cly); mp 76-77 °C; '"H NMR (400 MHz, CDCls) 8 (ppm) 8.19-8.22 (m, 2H), 7.68 (d, J = 6.4 Hz, 2H),
7.51-7.59 (m, 4H), 7.38-7.41 (m, 1H), 7.31-7.35 (m, 2H), 7.16 (d, J= 8.4 Hz, 2H), 6.98 (s, 1H), 5.40 (d, J =
3.2Hz, 1H),2.93 (td, J= 6.8, 3.2 Hz, 1H), 2.62 (t,J= 7.2 Hz, 2H), 2.34 (s, 3H), 2.09-2.18 (m, 1H), 1.83-1.92
(m, 1H), 1.05 (s, 9H); 3C NMR (100 MHz, CDCl3) & (ppm) 215.2, 171.9, 170.6, 144.8, 141.9, 136.4, 135.1,
134.6, 131.7,129.2, 129.1, 129.0, 128.6, 128.1, 127.4, 126.7, 125.7, 63.2, 53.9, 50.5, 44.1, 34.1, 26.7, 26.5,

21.7; IR v (cm™') 1699; HRMS (TOF-ESI): [M + H]" calcd for C3;H33N,04S: 529.2155, found: 529.2159.
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CO,Et
CH,CH

CO,Et
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Ts
8s
diethyl (IR, 4R, 55)-2-((3-Oxo-11-phenyl-2-tosyl-2,3,4,5-tetrahydro-5,1-

(azenometheno)benzo|c]azepin-4-yl)methyl)malonate 8s:  white solid, 42% (124.1 mg); ee 99 %,
[a]?°p=+33.2°(c = 0.5, CH,Cl,); mp 121-122°C (recrystallization from EA/n-hexane); 'H NMR (400 MHz,
CDCl;) o (ppm) 8.18 (dd, J=8.4, 2.4 Hz, 2H), 7.68 (dd,J=6.8, 1.6 Hz, 2H), 7. 51-7.60 (m, 4H), 7.33-7.41
(m, 3H), 7.16 (d, J = 7.6 Hz, 2H), 6.98 (s, 1H), 5.44 (d, J = 3.2 Hz, 1H), 4.09-4.24 (m, 4H), 3.82 (t,J = 8.0
Hz, 1H),2.93 (td,J=7.2,3.2Hz 1H), 2.33-2.40 (m, 1H), 2.35 (s, 3H), 2.17-2.25 (m, 1H), 1.24 (t, J=7.2
Hz, 6H); 3C NMR (100 MHz, CDCl;) 4 (ppm) 171.4, 171.1, 169.0, 168.9, 144.9, 141.5, 136.2, 135.2, 134.6,
131.7,129.3,129.1, 129.0, 128.6, 128.2, 127.5, 126.7, 125.8, 62.3, 61.61, 61.57, 52.4, 50.7, 49.9, 30.7, 21.7,
14.14, 14.11; IR v (cm™") 1746, 1736, 1682; HRMS (TOF-ESI): [M + H]" caled for C3,H33N,04S: 589.2003,
found: 589.2000.

(Note: The minor products 10b, 10q, 10r and 10s with chemical yields below 10% were not fully

characterized.)

N-Tosyl-5-0x0-5-phenyl-2-(3-phenylisoquinolin-1-yl)pentanamide 10a: white solid, 43 mg, 16%, mp 91-
92 °C (recrystallization from EA/n-hexane); IR v (cm!) 1703, 1684; '"H NMR (600 MHz, CD;COCD3) §
(ppm) 11.20 (s, 1H), 8.45 (d, /= 8.4 Hz, 1H), 8.29 (s, 1H), 8.12 (dd, J = 8.4, 1.2 Hz, 2H), 8.06 (d, /= 7.8
Hz, 1H), 7.92 (d, J= 6.6 Hz, 2H), 7.84 (d, /= 8.4 Hz, 2H), 7.79 (t, /= 7.2 Hz, 1H), 7.68 (t, /= 7.8 Hz, 1H),
7.61 (t,J=7.2 Hz, 1H), 7.42-7.50 (m, 5H), 7.26 (d, J = 7.8 Hz, 2H), 5.00 (dd, J = 9.0, 5.4 Hz, 1H), 3.20-
3.25 (m, 1H) , 3.12-3.17 (m, 1H), 2.44-2.55 (m, 2 H), 2.37 (s, 3H); '3C NMR (150 MHz, CDCls) 8 (ppm)
198.9, 169.9, 157.5, 149.0, 144.6, 138.3, 137.9, 136.7, 136.3, 133.3, 131.4, 129.5, 129.32, 129.29, 128.6,
128.4, 128.2, 128.1, 127.0, 125.7, 124.5, 117.3, 48.8, 35.2, 30.7, 21.6; HRMS (TOF-ESI): [M + H]* caled

for C33H9N>04S: 549.1842, found: 549.1840.
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N-Tosyl-2-(7-methyl-3-phenylisoquinolin-1-yl)-5-oxo0-5-phenylpentanamide 10c: white solid, 34.4 mg,
12%, mp 178-179 °C (recrystallization from EA/n-hexane); IR v (cm'!) 1709, 1686; 'H NMR (600 MHz,
CD;COCD:s) 6 (ppm) 11.26 (brs, 1H), 8.24 (s, 1H), 8.20 (s, 1H), 8.10 (d, /= 7.2 Hz, 2H), 7.95 (d, /= 7.8
Hz, 1H), 7.91 (d, J =6.6 Hz, 2H), 7.84 (d, J = 8.4, Hz, 2H), 7.60-7.64 (m, 2H), 7.42-7.50 (m, 5H), 7.26 (d, J
=7.8 Hz, 2H), 4.95 (dd, J=9.0, 5.4 Hz, 1H), 3.17-3.23 (m, 1H), 3.08-3.13 (m, 1H), 2.54 (s, 3H), 2.50-2.56
(m, 1H), 2.42-2.48 (m, 1H), 2.37 (s, 3H); '*C NMR (150 MHz, CDCI3)  (ppm) 198.8, 170.0, 156.6, 148.3,
144.6, 138.6, 138.4, 136.7, 136.4, 136.1, 133.6, 133.2, 129.4, 129.3, 129.1, 128.6, 128.4, 128.1, 128.0, 126.8,
125.9, 123.3, 117.1, 48.7, 35.3, 30.7, 22.3, 21.6; HRMS (TOF-ESI): [M + H]* calcd for C3;H;30N,04S:

563.1999, found: 563.1996.

N-Tosyl-2-(7-fluoro-3-phenylisoquinolin-1-yl)-5-oxo-5-phenylpentanamide 10d:  white solid, 45.4 mg,
16%, mp 170-171 °C (recrystallization from EA/n-hexane); IR v (cm™') 1715, 1688; 'H NMR (400 MHz,
CD;COCD3) o (ppm) 11.04 (brs, 1H), 8.33 (s, 1H), 8.23 (dd, /=10.4, 2.0 Hz, 1H), 8.16 (dd, J=9.2, 6.0
Hz, 1H), 8.08-8.10 (m, 2H), 7.92-7.95 (m, 2H), 7.82 (dt, J = 8.4, 2.0 Hz, 2H), 7.66 (td, J = 8.8, 2.8 Hz, 1H),
7.61 (tt, J=17.6, 2.0 Hz, 1H), 7.43-7.52 (m, 5H), 7.25 (d, J = 7.6 Hz, 2H), 4.95 (dd, J =9.2, 4.8 Hz, 1H),
3.13-3.29 (m, 2H), 2.41-2.57 (m, 2H), 2.37 (s, 3H); 3C NMR (100 MHz, CDCI;)  (ppm) 198.8, 169.5, 161.6
(d,J=250.1 Hz), 156.9 (d, J= 6.7 Hz), 148.8, 144.7, 138.0, 136.7, 136.2, 135.0, 133.3, 130.9, 130.8, 129.5,
129.4,128.7,128.4,128.1, 126.9, 126.4 (d, J=8.7 Hz), 122.1 (d, /=259 Hz), 117.0, 108.5 (d, /= 22.0 Hz),

49.1, 35.1, 30.4, 21.6; HRMS (TOF-ESI): [M + H]" calcd for C33H,sFN,O4S 567.1748, found: 567.1750.
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N-Tosyl-5-0x0-5-phenyl-2-(3-phenyl-6-(trifluoromethyl)isoquinolin-1-yl)pentanamide 10e: white
solid, 53.1 mg, 17%, mp 170-171 °C (recrystallization from EA/n-hexane); IR v (cm™) 1701, 1674; '"H NMR
(600 MHz, CD;COCD3) é (ppm) 10.94 (s, 1H), 8.96 (s, 1H), 8.42 (s, 1H), 8.28 (d, /=10.2 Hz, 1H), 8.12-
8.13 (m, 2H), 8.00 (d, /=9.0 Hz, 1H), 7.93 (d, /= 6.6 Hz, 2H), 7.81 (d, /= 7.8 Hz, 2H), 7.61 (t, J= 7.2 Hz,
1H), 7.47-7.50 (m, 5H), 7.24 (d, /= 7.8 Hz, 2H), 5.17 (dd, J=9.6, 6.0 Hz, 1H), 3.24-3.30 (m, 1H), 3.16-3.22
(m, 1H), 2.53-2.59 (m, 1H), 2.43-2.48 (m, 1H), 2.36 (s, 3H); 3C NMR (100 MHz, CDCl;) 8 (ppm) 198.5,
169.2, 158.7, 151.2, 144.8, 139.2, 137.6, 136.6, 136.0, 133.4, 130.0 (q, J = 32.6 Hz), 129.9, 129.5, 129.4,
128.7,128.4,128.1, 127.1, 127.0 (d, J=2.0 Hz), 124.6, 123.7 (d, J=271.2 Hz), 122.6 (d, /= 4.8 Hz), 116.8,

49.1, 35.2, 30.6, 21.6; HRMS (TOF-ESI): [M + H]" calcd for Cs4H3F3N,04S: 617.1716, found: 617.1712.

N-Tosyl-2-(7-methoxy-3-phenylisoquinolin-1-yl)-5-0x0-5-phenylpentanamide 10f: white solid, 46.2 mg,
16%, mp 175-176 °C (recrystallization from EA/n-hexane); IR v (cm™') 1732, 1669; '"H NMR (400 MHz,
CD;COCD3) 6 (ppm) 11.39 (brs, 1H), 8.34 (d, /=9.2 Hz, 1H), 8.19 (s, 1H), 8.10 (d, /= 7.6 Hz, 2H), 7.90
(d, J=8.4 Hz, 2H), 7.83 (d, J = 8.4 Hz, 2H), 7.61 (t, /= 7.6 Hz, 1H), 7.42-7.50 (m, 6H), 7.25-7.28 (m, 3H),
4.90 (dd, J= 8.4, 5.2 Hz, 1H), 4.00 (s, 3H), 3.06-3.22 (m, 2H), 2.39-2.54 (m, 2H), 2.36 (s, 3H); 3C NMR
(150 MHz, CDCl5) 8 (ppm) 198.9, 170.1, 161.7, 156.8, 149.4, 144.5, 140.2, 138.3, 136.7, 136.5, 133.3,129.4,
129.3, 128.6, 128.4, 128.1, 127.0, 126.4, 121.3, 121.2, 116.5, 105.7, 55.7, 48.7, 35.2, 30.8, 21.6; HRMS

(TOF-ESI): [M + H]* caled for C34H31N>05S: 579.1948, found: 579.1950.

N-Tosyl-2-(6-Methyl-3-phenylisoquinolin-1-yl)-5-oxo-5-phenylpentanamide: white solid, 35.7 mg, 13%,
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mp 189-190 °C (recrystallization from EA/n-hexane); IR v (cm!) 1713, 1688; 'H NMR (400 MHz,
CD;COCD3) & (ppm) 11.29 (brs, 1H), 8.32 (d, J= 8.8 Hz, 1H), 8.18 (s, 1H), 8.10-8.12 (m, 2H), 7.90 (dd,
J=8.4,1.2 Hz, 2H), 7.82-7.84 (m, 3H), 7.61 (tt,J="7.2, 1.2 Hz, 1H), 7.43-7.53 (m, 6H), 7.26 (d, /= 7.6 Hz,
2H), 4.94 (dd, J = 8.4, 5.6 Hz, 1H), 3.07-3.24 (m, 2H), 2.55 (s, 3H), 2.43-2.52 (m, 2H), 2.37 (s, 3H); 13C
NMR (100 MHz, CDCl;) & (ppm) 198.9, 170.0, 157.2, 149.0, 144.6, 142.0, 138.4, 138.3, 136.7, 136.4, 133.3,
130.7, 129.4, 129.3, 129.2, 128.6, 128.4, 128.1, 127.1, 126.9, 124.3, 124.1, 116.8, 48.6, 35.2, 30.8, 22.0,

21.6; HRMS (TOF-ESI): [M + H]" calcd for Cs34H31N,04S: 563.1999, found: 563.2002.

N-Tosyl-2-(6-fluoro-3-phenylisoquinolin-1-yl)-5-oxo-5-phenylpentanamide 10h: white solid, 69.1 mg,
24%, mp 185-186 °C (recrystallization from EA/n-hexane); IR v (cm™!) 1736, 1665; 'H NMR (400 MHz,
CD;COCDs) & (ppm) 11.08 (brs, 1H), 8.57 (dd, /=9.2, 5.6 Hz, 1H), 8.29 (s, 1H), 8.08-8.11 (m, 2H), 7.92
(d, J=8.4 Hz, 2H), 7.82 (d, J = 8.4 Hz, 2H), 7.74 (dd, J = 10.0, 2.4 Hz, 1H), 7.59-7.63 (m, 1H), 7.45-7.54
(m, 6H), 7.25 (d, /= 8.4 Hz, 2H), 5.00 (dd, /=9.2, 5.2 Hz, 1H), 3.11-3.27 (m, 2H), 2.40-2.57 (m, 2H) , 2.37
(s, 3H); *C NMR (150 MHz, CDCls) 8 (ppm) 199.0, 169.6, 163.8 (d, J = 252.8 Hz), 157.7, 150.0, 144.7,
139.7 (d, J=11.4 Hz), 137.9, 136.7, 136.2, 133.4, 129.6, 129.5, 129.4, 128.7, 128.4, 128.1, 128.04, 127.98,
127.0, 122.9, 118.8 (d, J = 24.3 Hz), 116.7 (d, J = 4.4 Hz), 111.4 (d, J = 20.1 Hz), 49.0, 35.1, 30.6, 20.6;

HRMS (TOF-ESI): [M + HJ* caled for C33HasFN,04S: 567.1748, found: 567.1751.

N-Tosyl-2-(3-(4-methoxyphenyl)isoquinolin-1-yl)-5-0x0-5-phenylpentanamide 10i: white solid, 39 mg,
14%, mp 173-174 °C (recrystallization from EA/n-hexane); IR v (cm'!) 1736, 1667; 'H NMR (400 MHz,
CD;COCD:s) 6 (ppm) 11.24 (brs, 1H), 8.41 (d, J = 8.4 Hz, 1H), 8.18 (s, 1H), 8.06 (dd, J = 8.8, 2.0 Hz, 2H),
8.01 (d, /= 8.4 Hz, 1H), 7.91 (dd, J = 6.8, 1.6 Hz, 2H), 7.84 (d, J = 8.4 Hz, 2H), 7.75 (t, J = 8.4 Hz, 1H),
7.59-7.66 (m, 2H), 7.49 (t, J= 8.0 Hz, 2H), 7.28 (d, J=7.6 Hz, 2H), 7.01 (dd, J=9.2, 2.4 Hz, 2H), 4.97 (dd,

J=8.4,5.6 Hz, 1H), 3.90 (s, 3H), 3.09-3.26 (m, 2H) , 2.40-2.55 (m, 2H), 2.38 (s, 3H); '*C NMR (150 MHz,
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CDCl) 8 (ppm) 198.9, 170.0, 160.8, 157.3, 148.7, 144.6, 138.0, 136.7, 136.3, 133.3, 131.3, 130.7, 129.5,
128.6, 128.4, 128.2, 128.11, 128.06, 128.0, 125.3, 124.5, 116.2, 114.7, 55.6, 48.6, 35.3, 30.8, 21.6; HRMS

(TOF-ESI): [M + H]* caled for C34H31N»05S: 579.1948, found: 579.1951.

N-Tosyl-5-0x0-5-phenyl-2-(3-(p-tolyl)isoquinolin-1-yl)pentanamide 10j: white solid, 38.9 mg, 14%, mp
165-166 °C (recrystallization from EA/n-hexane); IR v (cm™') 1734, 1669; 'H NMR (600 MHz, CD;COCD3)
o (ppm) 11.25 (s, 1H), 8.44 (d, J = 8.4 Hz, 1H), 8.24 (s, 1H), 8.04 (d, J = 8.4 Hz, 1H), 8.00 (d, /= 8.4 Hz,
2H), 7.92 (d, J=7.8 Hz, 2H), 7.84 (d, J = 8.4 Hz, 2H), 7.78 (t, /= 7.2 Hz, 1H), 7.66 (t,J = 7.8 Hz,1H), 7.61
(t, J=17.8 Hz, 1H), 7.50 (t, J = 7.8 Hz, 2H), 7.27 (t, J = 10.2 Hz, 4H), 4.99 (dd, J = 9.0, 5.4 Hz, 1H), 3.20-
3.25 (m, 1H), 3.11-3.16 (m, 1H) , 2.43-2.54 (m, 2H), 2.42 (s, 3H) 2.38 (s, 3H); 3*C NMR (100 MHz, CDCls,)
o (ppm) 198.9, 170.0, 157.4, 149.0, 144.6, 139.4, 138.0, 136.7, 136.3, 135.4, 133.3, 131.3, 130.1, 129.4,
128.7,128.4,128.2, 128.1, 126.8, 125.5, 124.5, 116.8, 48.6, 35.2, 30.8, 21.6, 21.4; HRMS (TOF-ESI): [M +

H]" caled for C34H31N,04S: 563.1999, found: 563.2001.

N-Tosyl-2-(3-(4-fluorophenyl)isoquinolin-1-yl)-5-oxo-5-phenylpentanamide 10k: white solid, 39.8 mg,
14%, mp 162-163 °C (recrystallization from EA/n-hexane); IR v (cm'!) 1736, 1667; 'H NMR (600 MHz,
CD;COCD:3) 6 (ppm) 11.07 (s, 1H), 8.45 (d, J = 7.8 Hz, 1H), 8.27 (s, 1H), 8.14 (dd, J = 9.0, 6.0 Hz, 2H),
8.04 (d,/=9.0 Hz, 1H), 7.92 (d, /= 7.8 Hz, 2H), 7.83 (d, J = 8.4 Hz, 2H), 7.79 (t,J = 7.8 Hz, 1H), 7.68 (4,
J=8.4Hz 1H), 7.61 (t,J=7.8 Hz, 1H), 7.49 (t, /= 7.8 Hz, 2H), 7.27 (d, J = 8.4 Hz, 2H), 7.20 (t, J=9.0
Hz, 2H), 5.01(dd, J = 8.4, 4.8Hz, 1H), 3.20-3.26 (m, 1H), 3.13-3.18 (m, 1H), 2.49-2.55 (m, 1H), 2.41-2.47
(m, 1H), 2.83 (s, 3H); 3C NMR (150 MHz, CDCl;) 8 (ppm) 198.8, 169.6, 163.6 (d,J= 248.4 Hz), 157.6,
148.0, 144.6, 137.8, 136.6, 136.1, 134.3, 133.3, 131.4, 129.4, 128.7 (d, J = 8.7 Hz), 128.6, 128.4, 128.3,
128.1, 128.0, 125.5, 124.4, 116.9, 116.2 (d, J = 21.6 Hz), 48.7, 35.2, 30.5, 21.6; HRMS (TOF-ESI): [M +

H]+ calcd for C33H28FN204SI 567. 1748, found: 567.1751.
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N-Tosyl-5-(4-methoxyphenyl)-5-oxo0-2-(3-phenylisoquinolin-1-yl)pentanamide 101: white solid, 57 mg,
20%, mp 106-107 °C (recrystallization from EA/n-hexane); IR v (cm™') 1724, 1655; '"H NMR (400 MHz,
CD;COCD:3) 6 (ppm) 11.20 (s, 1H), 8.46 (d, J = 8.0 Hz, 1H), 8.29 (s, 1H), 8.12 (dd, J = 8.4, 2.0 Hz, 2H),
8.05(d,J=8.4 Hz, 1H), 7.90 (dt, /= 8.4, 1.6 Hz, 2H), 7.84 (d, J= 8.0 Hz, 2H), 7.79 (td, J= 8.0, 1.2Hz, 1H),
7.68 (td, J=8.4, 1.6 Hz, 1H), 7.43-7.49 (m, 3H), 7.26 (d, /= 8.0 Hz, 2H), 6.99 (dt, J=9.2, 2.4 Hz, 2H), 4.99
(dd, J = 8.8, 5.6 Hz, 1H), 3.88 (s, 3H), 3.03-3.19 (m, 2H), 2.41-2.55 (m, 2H), 2.38 (s, 3H); '3C NMR (150
MHz, CDCls) & (ppm) 197.4, 169.9, 163.7, 157.6, 149.0, 144.6, 138.3, 137.9, 136.3, 131.4, 130.4, 129.8,
129.4, 129.30, 128.26, 128.4, 128.2, 127.0, 125.7, 124.6, 117.2, 113.8, 55.6, 48.9, 34.9, 30.9, 21.6; HRMS

(TOF-ESI): [M + H]* caled for C34H31N>05S: 579.1948, found: 579.1950.

N-Tosyl-5-0x0-2-(3-phenylisoquinolin-1-yl)-5-(p-tolyl)pentanamide 10m: white solid, 49.5 mg, 18%, mp
173-174 °C (recrystallization from EA/n-hexane); IR v (cm™!) 1728, 1657, 'H NMR (600 MHz, CD;COCD3)
o (ppm) 11.20 (s, 1H), 8.45 (d, J= 7.8 Hz, 1H), 8.29 (s, 1H), 8.11 (d, J = 7.8 Hz, 2H), 8.06 (d, J = 8.4 Hz,
1H), 7.79-7.84 (m, 5H), 7.68 (t, J = 7.8 Hz, 1H), 7.42-7.48 (m, 3H) , 7.29 (d, J = 8.4 Hz, 2H), 7.26 (d, J =
7.8 Hz, 2H), 5.01 (dd, J = 9.0, 5.4 Hz, 1H), 3.16-3.21 (m, 1H), 3.08-3.13 (m, 1H), 2.42-2.54 (m, 2H), 2.39
(s, 3H), 2.37 (s, 3H); 3C NMR (100 MHz, CD;COCD3) & (ppm) 198.6, 169.6, 158.2, 149.0, 144.3, 143.7,
138.8,137.8,137.1, 134.6, 130.7, 129.4, 129.2, 128.7, 128.6, 128.1, 128.0, 127.7, 126.8, 126.0, 125.0, 116.0,

49.8,35.6,27.3,20.8,20.7; HRMS (TOF-ESI): [M + H]" caled for C34H3;N,04S: 563.1999, found: 563.2001.
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N-Tosyl-5-0x0-5-(4-bromophenyl)-2-(3-phenylisoquinolin-1-yl)pentanamide 10n: white solid, 45.8 mg,
15%, mp 183-184°C (recrystallization from EA/n-hexane); IR v (cm™) 1711, 1690; 'H NMR (400 MHz,
CD;COCD:3) & (ppm) 11.17 (s, 1H), 8.43 (d, J=8.4Hz, 1H), 8.29 (s, 1H), 8.09-8.11 (m, 2H), 8.06 (d, J= 8.0
Hz, 1H), 7.78 (dd, /= 8.4, 0.8 Hz, 1H), 7.81-7.85 (m, 4H), 7.66-7.70 (m, 3H), 7.43-7.49 (m, 3H), 7.26 (d,
J=28.0 Hz, 2H), 5.00 (dd, J = 8.8, 5.6Hz, 1H), 3.11-3.26 (m, 2H), 2.41-2.57 (m, 2H), 2.38 (s, 3H); 3*C NMR
(100 MHz, CDCl3) 8 (ppm) 197.9, 169.9, 157.4, 149.0, 144.7, 138.2,137.9, 136.3, 135.4, 132.0, 131.4, 129.6,
129.5,129.3, 128.5, 128.43, 128.38, 128.3, 126.9, 125.6, 124.4, 117.3, 48.6, 35.2, 30.6, 21.7; HRMS (TOF-

ESI): [M + H]" caled for C53HsBrN,O4S: 627.0947, found: 627.0944.

N-Tosyl-5-(4-nitrophenyl)-5-oxo-2-(3-phenylisoquinolin-1-yl)pentanamide 100:  white solid, 35.4 mg,
12%, mp 188-189 °C (recrystallization from EA/n-hexane); IR v (cm'!) 1734, 1665; 'H NMR (600 MHz,
CD;COCD:3) & (ppm) 11.14 (s, 1H), 8.42 (d, J= 9.6 Hz, 1H), 8.28-8.30 (m, 3H), 8.05-8.12 (m, 5H), 7.83 (d,
J=9.0 Hz, 2H), 7.79 (t, /= 7.2 Hz, 1H), 7.68 (t, J = 7.2 Hz, 1H), 7.42-7.46 (m, 3H) , 7.26 (d, J= 7.8 Hz,
2H), 5.02 (dd, J=9.0, 6.0 Hz, 1H), 3.29-3.31 (m, 2H), 2.60-2.48 (m, 2H), 2.38 (s, 3H); 13C NMR (150 MHz,
CDCl3) 6 (ppm) 197.5,169.8,157.2,150.5, 148.9, 144.7, 141.1, 138.0, 136.3, 131.5, 129.5, 129.42, 129.36,
129.2, 128.5, 128.4, 128.3, 126.9, 125.6, 124.3, 123.9, 117.4, 48.3, 35.8, 30.3, 21.7; HRMS (TOF-ESI): [M

+ H]* caled for C33HsN306S: 594.1693, found: 594.1698.

N-Tosyl-5-(2-naphthalenyl)-5-ox0-2-(3-phenylisoquinolin-1-yl)pentanamide 10p: white solid, 47 mg,
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16%, mp 135-136 °C (recrystallization from EA/n-hexane); IR v (cm™!) 1726, 1665; '"H NMR (400 MHz,
CD;COCD:3) 6 (ppm) 11.20 (s, 1H), 8.55 (s, 1H), 8.49 (d, J = 8.4 Hz, 1H), 8.29 (s, 1H), 8.11-8.13 (m, 2H),
8.06 (d, /= 8.0 Hz, 2H), 7.97-7.99 (m, 3H), 7.84 (d, J= 8.4 Hz, 2H), 7.79 (td, /= 7.2, 1.2 Hz, 1H), 7.61-7.70
(m, 3H), 7.43-7.46 (m, 3H), 7.24 (d, /= 8.0 Hz, 2H), 5.06 (dd, /= 8.8, 5.6 Hz, 1H), 3.26-3.43 (m, 2H), 2.48-
2.63 (m, 2H), 2.32 (s, 3H); *C NMR (150 MHz, CDCl;) & (ppm) 198.9, 170.0, 157.5, 149.0, 144.6, 138.3,
137.9, 136.3, 135.7, 134.0, 132.6, 131.4, 129.9, 129.8, 129.4, 129.3, 128.6, 128.5, 128.42, 128.37, 128.2,
127.8, 127.0, 126.9, 125.7, 124.5, 123.8, 117.3, 48.9, 35.4, 30.9, 21.6; HRMS (TOF-ESI): [M + H]" caled

for C37H31N,04S: 599.1999, found: 599.1996.

11a

1-(3-Oxo0-3-phenylpropyl)-5-phenylpyrazolo[5,1-alisoquinolin-2-yl ~ 5-oxo-5-phenylpentanoate 11a
(This by-product was isolated from the reaction of 1a with 6a catalyzed by AgOTf (10 mol %), N-mesityl
triazolium salt 7b (30 mol%) and DBU (100 mol%), see Table 1 and entry 1): white solid, 6 %, mp 106-107
°C (recrystallization from EA/n-hexane); IR v (cm!) 1765, 1680; 'H NMR (400 MHz, CDCl3) 8 (ppm) 8.18-
8.20 (m, 1H), 7.93-7.97 (m, 4H), 7.85 (dd, J= 8.0, 1.2 Hz, 2H), 7.74-7.76 (m, 1H), 7.46-7.57 (m, 7H), 7.44
(d, J=6.8 Hz, 2H), 7.40 (d, /= 7.6 Hz, 2H), 7.03 (s,1H), 3.42-3.46 (m, 2H), 3.33-3.37 (m, 2H), 3.12 (t, J =
6.8 Hz, 2H), 2.80 (t, J = 6.8 Hz, 2H), 2.19 (quint., J = 6.8 Hz, 2H); 3C NMR (150 MHz, CDCl;) 8 (ppm)
199.4, 199.2, 171.7, 155.1, 138.4, 136.8, 136.7, 136.6, 133.5, 133.3, 133.1, 129.8, 129.52, 129.48, 128.72,
128.67, 128.4, 128.2, 128.1, 127.9, 127.75, 127.70, 124.6, 122.8, 112.7, 103.6, 37.7, 37.3, 33.1, 19.2, 18.2;

HRMS (TOF-ESI): [M + NaJ* calcd for C37H;30N,O4Na: 589.2097, found: 589.2099.

3. Isomerization between (IR, 4R, 55)-5,1-(azenometheno)benzo|c]azepin-3-ones 8 and

(IR, 4§, 55)-5,1-(azenometheno)benzo|c]azepin-3-ones 9
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CH,CH,COPh ‘CH,CH,COPh

DBU
_N o (1 equiv.) @(/m:o
N — N
Ar T CICH,CH,CI Af .
8a: Ar = Ph RT (around 30 °C), 18h g 49,
8j: Ar = p-MeCgHjs- 9j: 47 %

In a test tube, a mixture of (/R, 4R, 5S5)-4-(3-oxo-3-phenylpropyl)-11-aryl-2-tosyl-5,1-
(azenometheno)benzo[c]azepin-3-one 8a or 8j (0.2 mmol) and DBU (0.4 mmol, 60.8 mg) in dichloroethane
(2 mL) was stirred for 18 h at room temperature (~30 °C). After removal of the solvent, the residue was
chromatographed on a silica gel column eluting with a mixture of petroleum ether, dichloromethane and ethyl
acetate (petroleum ether : DCM : EA=6:2: 1) to give the (IR, 4S, 55)-5,1-(azenometheno)benzo[ c]azepin-

3-ones 9a and 9j in 49 % and 47 % yield, respectively. Meanwhile, 41% of 8a and 42 % of 8j were recovered.

(IR, 48, 55)-4-(3-Oxo0-3-phenylpropyl)-11-phenyl-2-tosyl-1,2,4,5-tetrahydro-5,1-
(azenometheno)benzo[c|azepin-3-one 9a: white solid, 54 mg, 49 %, ee 99.2%, [a]*’p +49.7 ° (¢ 0.5,
CH,Cly), mp 90-91 °C (without recrystallization); IR v (cm™) 1686; '"H NMR (600 MHz, CDCI;) 8 (ppm)
8.12 (d, /= 7.8 Hz, 2H), 7.85 (dd, J = 8.4, 1.8 Hz, 2H), 7.68 (d, /= 7.2 Hz, 1H), 7.61 (d, J = 8.4 Hz, 2H),
7.51-7.55 (m, 4H), 7.47 (d, J= 6.6 Hz, 1H), 7.43 (t,J=7.2 Hz, 1H), 7.40 (dd, J=7.2, 1.2 Hz, 1H), 7.37 (dd,
J=7.2,12Hz 1H), 7.10 (d, J=7.8 Hz, 2H), 6.99 (s, 1H), 5.36 (d, J=3.6 Hz, 1H), 3.06-3.12 (m, 2H), 2.96-
3.01 (m, 1H), 2.27 (s, 3H), 1.94-2.00 (m, 1H), 1.73-1.79 (m, 1H); '3C NMR (150 MHz, CDCl;) & (ppm)
199.1, 171.8, 170.6, 144.8, 139.8, 136.7, 136.2, 135.2, 134.8, 133.2, 131.7, 129.3, 129.1, 128.8, 128.63,
128.57,128.3, 128.1, 127.3, 127.2, 127.0, 63.9, 50.54, 50.50, 36.8, 26.4, 21.6; HRMS (TOF-ESI): [M + H]*

calcd for C33H23N>04S: 549.1842, found: 549.1845.
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(IR, 48, 55)-4-(3-Oxo-3-phenylpropyl)-11-(p-tolyl)-2-tosyl-1,2,4,5-tetrahydro-5,1-
(azenometheno)benzo[c]azepin-3-one 9j: white solid, 48.8 mg, 43 %, ee 99.7%, [0]*’p +44.6 ° (¢ 0.5,
CH,Cl,), mp 202-203 °C (recrystallization from dichloromethane and n-hexane); IR v (cm™') 1705, 1674; 'H
NMR (600 MHz, CDCl;) é (ppm) 8.01 (d, /= 7.8 Hz, 2H), 7.84 (d, /= 7.8 Hz, 2H), 7.67 (d,J="7.2 Hz, 1H),
7.61 (d, J=17.8 Hz, 2H), 7.54 (t, J = 7.8 Hz, 1H), 7.36-7.46 (m, SH), 7.32 (d, J= 7.8 Hz, 2H), 7.10 (d, J =
7.8 Hz, 2H), 6.96 (s, 1H), 5.32 (d, J= 3.6 Hz, 1H), 3.05-3.11 (m, 2H), 2.95-3.00 (m, 1H), 2.44 (s, 3H), 2.27
(s, 3H), 1.93-1.99 (m, 1H), 1.73-1.78 (m, 1H); 3C NMR (150 MHz, CDCl3) & (ppm) 199.1, 171.8, 170.3,
144.7,142.2,139.8,136.7,136.2, 134.9, 133.1, 132.3, 129.8, 129.2, 128.7, 128.6, 128.5, 128.2, 128.0, 127.2,
127.1, 1269, 63.7, 50.5, 50.4, 36.8, 26.3, 21.5; HRMS (TOF-ESI): [M + HJ" calcd for C;34H3;N,04S:
563.1999, found: 563.2002.

4. Reduction of (IR, 4R, 55)-5,1-(azenometheno)benzo|c]azepin-3-ones 8

CH,CH,COPh

) ,CH,CH,COPh
/S//N O NaBH3CN (2.5 equiv.) ¥ (R) .
N R)
Ar Ts MeOH/THF = 1:3 N
RT d30°C Ar R Ts
8a: Ar = Ph (aroun ) 18a: 62%, ee: 99.4 %, dr: 20 1
8j: Ar = p-MeCgHy- 18h 18j: 58%, ee: 99.6%, dr: 31 : 1

In a test tube, a mixture of 4-(3-0x0-3-phenylpropyl)-11-aryl-2-tosyl-5,1-(azenometheno)benzo[c]azepin-3-
ones 8 (0.2 mmol) and NaBH3;CN (0.5 mmol, 31 mg) in methanol (1 mL) and THF (3 mL) was stirred for 18
h at room temperature (around 30 °C). After removal of the solvents, the residue was chromatographed on a
silica gel column eluting with a mixture of petroleum ether and acetone (petroleum ether : acetone =4 : 1) to
give the 4-(3-oxo0-3-phenylpropyl)-11-aryl-2-tosyl-5,1-(epiminomethano)benzo[ c]azepin-3-ones 18 in 58%-

62 % yield with>99% ee and 22 : 1 -31 : 1 dr.
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(IR, 4R, s, 11R)-4-(3-Oxo-3-phenylpropyl)-11-phenyl-2-tosyl-1,2,4,5-tetrahydro-5,1-
(epiminomethano)benzo[c]azepin-3-one 18a: white solid, 67.7 mg, 62%, ee 99.4%, [0]*°p = -63.87 °(c =
0.5, CH,Cl,), mp 169-170 °C (recrystallization from EA/n-hexane); IR v (cm™') 3364, 1682; 'H NMR (400
MHz, CD,Cl,) & (ppm) 7.96 (dd, J="7.2, 1.6 Hz, 2H), 7.55-7.61 (m, 4H), 7.48 (t,J = 7.6 Hz, 2H), 7.40-7.43
(m, 2H), 7.36-7.39 (m, 4H), 7.28 (dd, J = 6.4, 2.0 Hz, 1H), 7.08 (d, /= 8.0 Hz, 2H), 7.03 (d, J = 8.8 Hz, 2H),
6.00 (d, J=3.2 Hz, 1H), 4.55 (d, /= 2.8 Hz, 1H), 4.26 (s, 1H), 3.28 (t, J = 6.8 Hz, 2H), 2.47-2.54 (m, 3H),
2.32 (s, 3H); 3C NMR (100 MHz, CDCl3) & (ppm) 200.2, 174.3, 143.7, 140.9, 140.2, 137.1, 136.9, 136.8,
133.2, 129.8, 129.0, 128.8, 128.7, 128.5, 128.2, 128.1, 128.0, 127.8, 126.0, 124.9, 61.4, 59.7, 56.4, 55.7,

37.8,27.2,21.6; HRMS (TOF-ESI): [M + H]" calcd for Cs33H3;N,04S: 551.1999, found: 551.1997.

(IR, 4R, 5S, 11R)-4-(3-Oxo0-3-phenylpropyl)-11-(p-tolyl)-2-tosyl-1,2,4,5-tetrahydro-5,1-
(epiminomethano)benzo|c|azepin-3-one 18j: white solid, 65.6 mg, 58%, ee 99.6 %, [a]*’p=-60.4°(c = 0.5,
CH,Cly), mp 200-201 °C (recrystallization from EA/n-hexane); IR v (cm™') 3383, 1682; 'H NMR (400 MHz,
CD,Cl,) 3 (ppm) 7.89 (dd, J = 8.0, 1.2 Hz, 2H), 7.47-7.53 (m, 2H), 7.40 (t, J = 8.0 Hz, 2H), 7.32-7.36 (m,
4H), 7.20 (dd, J = 5.6, 2.4 Hz, 1H), 7.08 (d, J= 7.6 Hz, 2H), 7.03 (d, J = 8.0 Hz, 2H), 6.95 (d, J = 8.4 Hz,
2H), 5.88 (d, J=3.2 Hz, 1H), 4.45 (d, /= 2.4 Hz, 1H), 4.19 (s, 1H), 3.20 (t, /= 6.8 Hz, 2H), 2.37-2.48 (m,
3H), 2.32 (s, 3H), 2.26 (s, 3H); 13C NMR (100 MHz, CDCl3) & (ppm) 200.2, 174.4, 143.6, 140.2, 137.9,
137.4,137.2,136.9, 136.8, 133.2, 129.7, 129.4, 128.8, 128.7, 128.6, 128.2, 128.1, 127.9, 126.0, 124.8, 61.2,
59.8, 56.4, 55.7, 37.8, 27.2, 21.7, 21.3; HRMS (TOF-ESI): [M + H]* caled for C3;H33N,04S: 565.2155,

found: 565.2154.
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4. X-Ray crystallography of 8a, 9j, 10a, 11a and 18]

) 2

Crystals of compound 8a (CCDC 1991926) were obtained by slow evaporation of a solution of 8a in
dichloromethane and n-hexane. Single-crystal diffraction intensity data of the compound 8a was collected
on a SuperNova (Dual, Cu at home/near, AtlasS2) diffractometer with CuKo. radiation (A = 1.54184 A) at
100.01 K. The structure was solved by the program ShelXS (Sheldrick, 2008) and refined with the program

ShelXL (Sheldrick, 2015). The crystal data and structure refinement results for compound 8a are listed in the

Table S1.

Table S1. Crystal data and structure refinement for 8a.
Identification code 20181204
Empirical formula C33H5N,0O,S
Formula weight 548.63
Temperature/K 100.01(10)
Crystal system triclinic
Space group P1
a/A 8.0643(3)

b/A 9.5772(5)

c/A 9.7272(5)

a/° 71.192(4)

pre 74.716(4)

v/° 76.923(4)
Volume/A3 677.74(6)

4 1

Peale (g/cm?) 1.344

wmm'! 1.404

F(000) 288.0

Crystal size/mm? 0.4x0.2x0.1
Radiation CuKo (A =1.54184)
2 0 range for data collection/® 9.818 to 143.582
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Index ranges

Reflections collected
Independent reflections
Data/restraints/parameters
Goodness-of-fit on F?

Final R indexes [[>26 ()]
Final R indexes [all data]
Largest diff. peak/hole / e A3

Flack parameter

9<h<6,-11<k<10,-11<1<10
4408

3099 [Riy = 0.0308, Ryigma = 0.0362]
3099/3/362

1.032

R, = 0.0318, wR, = 0.0851

R, = 0.0323, wR, = 0.0857
0.20/-0.38

0.013(15)

\
pd Zg
O o

It

>, Q

o

Crystals of compound 9j (CCDC 1991927) were obtained by slow evaporation of a solution of 9j in

dichloromethane and n-hexane. Single-crystal diffraction intensity data of the compound 9j was collected on

a 'XtaLAB Synergy R, DW system, HyPix' diffractometer with CuKa radiation (A = 1.54184 A) at 100 K.

The structure was solved by the program ShelXT (Sheldrick, 2015) and refined with the program ShelXL

(Sheldrick, 2015). The crystal data and structure refinement results for compound 9j are listed in the Table

S2.

Table S2. Crystal data and structure refinement for 9j.

Identification code
Empirical formula
Formula weight
Temperature/K
Crystal system
Space group

a/A

b/A

c/A

o/°

20190612a
C34H30N,048
562.66
100.00(10)
orthorhombic
P2,2,2,
10.52860(10)
10.84520(10)
23.4899(2)
90
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pr°

v/°

Volume/A3

4

Pealc (g/cm’)

wmm:!

F(000)

Crystal size/mm?
Radiation

2 0 range for data collection/®
Index ranges

Reflections collected
Independent reflections
Data/restraints/parameters
Goodness-of-fit on F?
Final R indexes [[>2c (1)]
Final R indexes [all data]

90
90

2682.19(4)

4

1.393

1.433

1184.0

0.3 % 0.25 % 0.2

CuKa (A = 1.54184)

7.528 to 151.576
5<h<13,-12<k<13,-29<1<28
14855

5354 [Rip = 0.0317, Ryjgma = 0.0317]
5354/0/372

1.071

R, = 0.0330, wR, = 0.0850

R, = 0.0370, wR; = 0.0906

Largest diff. peak/hole / e A3 0.28/-0.39
Flack parameter -0.005(7)
|

o M

_ I
0

TS

Crystals of compound 10a (CCDC 2019566) were obtained by slow evaporation of a solution of 10a in ethyl

acetate, n-hexane and dichloromethane. Single-crystal diffraction intensity data of the compound 10a was
collected on a 'XtaLAB Synergy R, DW system, HyPix' diffractometer with CuKo. radiation (A = 1.54184 A)
at 100.01 K. The structure was solved by the program 'ShelXT (Sheldrick, 2015)' and refined with the
program 'ShelXL (Sheldrick, 2015)'". The crystal data and structure refinement results for compound 10a are

listed in the Table S3.

Table S3. Crystal data and structure refinement for 10a.
Identification code 202007271
Empirical formula C33HsN>,O4S
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Formula weight
Temperature/K

Crystal system

Space group

a/A

b/A

c/A

a/°

pr°

v/°

Volume/A3

4

Pealc (g/cm’)

wmm’!

F(000)

Crystal size/mm?>
Radiation

2 0 range for data collection/®
Index ranges

Reflections collected
Independent reflections
Data/restraints/parameters
Goodness-of-fit on F2
Final R indexes [[>=2c (I)]
Final R indexes [all data]
Largest diff. peak/hole / e A3

548.63

100.01(10)

triclinic

P-1

8.47632(19)

11.6836(2)

15.0430(2)

68.2289(16)

85.3090(17)

72.4618(19)

1318.44(5)

2

1.382

1.444

576.0

02x02x0.2

CuKo (A =1.54184)
8.522t0 151.49
-10<h<10,-14<k<14,-18<1<18
15701

5265 [Rint = 0.0381, Rsigma = 0.0372]
5265/0/367

1.072

R;=0.0361, wR, = 0.0947
R; =0.0397, wR, =0.0980
0.40/-0.45

11a

Crystals of compound 11a (CCDC 1991928) were obtained by slow evaporation of a solution of 11a in ethyl
acetate and n-hexane. Single-crystal diffraction intensity data of the compound 11a was collected on a

SuperNova (Dual, Cu at home/near, AtlasS2) diffractometer with CuKa radiation (A = 1.54184 A) at 100.01
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K. The structure was solved by the program ShelXT (Sheldrick, 2015) and refined with the program ShelXL

(Sheldrick, 2015). The crystal data and structure refinement results for compound 11a are listed in the Table

S4.

Table S4. Crystal data and structure refinement for 11a.

Identification code
Empirical formula
Formula weight
Temperature/K

Crystal system

Space group

a/A

b/A

c/A

a/°

pr°

v/°

Volume/A3

Z

Pealc (g/cm’)

wmm’!

F(000)

Crystal size/mm?>
Radiation

2 0 range for data collection/®
Index ranges

Reflections collected
Independent reflections
Data/restraints/parameters
Goodness-of-fit on F2
Final R indexes [[>2c (I)]
Final R indexes [all data]
Largest diff. peak/hole / e A3

Flack parameter

20181225¢

C37H30N,04

566.63

100.01(10)

monoclinic

Pn

5.30440(10)

18.4193(3)

14.2352(2)

90

97.8080(10)

90

1377.93(4)

2

1.366

0.712

596.0

0.3 x0.2x0.03

CuKa (A =1.54184)

7.896 to 144.092
6<h<6,-20<k<22,-17<1<15
9415

4206 [Riy = 0.0343, Ryjgma = 0.0363]
4206/2/388

1.035

R;=0.0297, wR, =0.0743
R;=0.0311, wR, =0.0756
0.15/-0.18

0.00(13)
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Crystals of compound 18j (CCDC 2024858) were obtained by slow evaporation of a solution of 18j in ethyl
acetate and n-hexane. Single-crystal diffraction intensity data of the compound 18j was collected on a
'XtalLAB Synergy R, DW system, HyPix' diffractometer with CuKa radiation (A = 1.54184) at 277 K. The
structure was solved by the program 'ShelXT (Sheldrick, 2015)' and refined with the program 'ShelXT
(Sheldrick, 2015)'. The crystal data and structure refinement results for compound 18j are listed in the Table
SS.

Table S5. Crystal data and structure refinement for 18j.

Identification code 20200816a
Empirical formula C34H3,N,04S
Formula weight 564.67
Temperature/K 277(8)

Crystal system orthorhombic
Space group P2,2:24

a/A 6.98984(6)

b/A 13.05864(11)
c/A 32.2030(3)

a/° 90

p/e 90

v/° 90

Volume/A3 2939.42(4)

Z 4

Peale (g/cm?) 1.276

wmm’! 1.308

F(000) 1192.0

Crystal size/mm?3 0.5 x0.03 x 0.02
Radiation CuKo (A =1.54184)
2 0 range for data collection/® 7.304 to 151.99
Index ranges -8<h<8,-16<k<16,-39<1<40
Reflections collected 56786

S28



5.1H and 3C NMR spectra of products

Independent reflections
Data/restraints/parameters
Goodness-of-fit on F2

Final R indexes [[>2c (I)]
Final R indexes [all data]
Largest diff. peak/hole / e A3

Flack parameter

6060 [Rin = 0.0771, Rgigma = 0.0292]

6060/48/364

1.068

R, =0.0451, wR,=0.1280
R; =0.0471, wR, = 0.1303
0.30/-0.34

0.004(8)

abundance

0‘.3 0.4 Oi5 0.‘6 0.7 0‘,8 0;9 l‘,O

Ov‘l

0.1

0
|

195

507

197

293

0.000 ~——

Filename
Authox
Experiment
Sample_Td
Solvent
Actual_start_Time
Revision_Time

dEDLo

= MJT5-48-b+c_Proton-1-
delta

proton. ixp
MITS-48-b+c
CHLOROFORM-D
21-DEC-2018 16:37:48
25-MAY-2020 17:17:48

(NN

Comment. = single_pulse
Data_Format = 1D COMPLEX
Dim Size = 13107

X Domain = Proton

Dim _Title = Proton

Dim Units = [ppm]
Dimensions =%

Tield Strength

Tri_Freq
Tri_Offset
Blanking
clipped
Scans
Total_Scans

Relaxation Delay
Recvr_Gain
Temp_Get

Dante_Prasat
Decimation Rate
Experiment _Path
Initial Wait

Phase

Presat_Time

Presat Time Flag
Relaxation Delay_Calc
Relaxation Delay_Tenp
Repetition_Time

= 14.08636928[T] (600[M
-4

1
0.68857351 [Hz]
11.28156845 [kHz]
9.02527076 [kHz]

Proton
600.1723046 [MHz]
Slppm]

Proton
600.1723046 [Miz]
5[ppm]

2[us]
FALSE
8
a

5(s]
56
25.1[dC]

13.9[us]
1.45227776(s]
5 [deg]

5.9[dB
6.95[us]
Off

Off

500
FALSE

a

c:\Program Files\JEOL
1(s]

{0, 80, 270, 180, 180
508l

FALSE

= 0[s]
= 5[a]
= 6.45227776[s]
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o NO WO ATHNOMDO O NI O TN

— WO LODMANDHIDADD N ST ODH MO0 @© ) sr < a0
5 T T o o= - o~ =
a O S O W00 s oy T 00 0 00 o0 0D [ DN . e . oo
o L e e R e B IS IS T 43 T o AN AV I [ [ B SN (SIS ™ T O o o
o i o T T T B B I L B B e e [ I T e R | w TaNTe] ) ooy

T T T T T T T T T T
260 190 188 178 180 150 140 130 120 118 100 90 80 70 60 50 40 30 20 10 opm

abundance

Filename = MJT7-59-a 1 ok_Proto
Author = delta
Experiment = proton.jxp
Sample_Td = MJT7-59-a 1
Solvent = CHLOROFORM-D
@ J Actual_Start_Time = 29-JUN-201% 10:52:23
<1 Revision Time = 26-MAY-2020 00:39:16
q Commant = singla_pulsa
Data_Pormat = 1D COMPLEX
i Dim_Size = 13107
& X Domain = Preton
] Dim Title = Proton
1 Dim Units = Ippm]
1 Bb Dimensions 3
*3
<7 a Tield Strength = 14,09636928[T] (600[M
- X_Acq_Duration 1.45227776[s]
] s X_Domain = Proton
X_Freq = 600.1723046 [z]
] X_Offset = 5[ppm]
it = X_Points 16384
< X _Prescans -1
i1 X_Resolution 0.68857351 [Hz]
& X sweep = 11.28158845 [kKz]
X_Sweep_Clipped = 5.02527076 [kHz]
_— Irr Domain = Proton
S [8 s = ::t_:::q . s :un.nzsndsm:l
2 = = rr Offse [ppm]
1| e o hal! Tri_Domain Proton
1 ‘ Tri_Freq 600.1723046 [MHz]
Tri_Offset 5[ppm]
o Blanking = 2[us]
=4 Clipped = FALSE
B|| &8 (3 s Ls S =
= S s ‘c ig ’e Total_scans -8
‘l J J J | J J Relaxation Delay = 5(a]
J J i s Recvr_Gain = 56
1 G« 25.7[dc]
] 13.9[us
] = 1.452277761s]
] = 45[deg]
4 = 5.9[dB]
= = 6.95[us]
1 off
3 & ore
] W Dante_Locp = 500
] ‘ L Dante_Prasat = FALSE
o — L A -~ 'J imation_Rate L]
Experiment_Path c:\Program Files\JEOL
Tnitial Wait =1[s
T T T T| Phase = (0, 90, 270, 180, 180
4.0 3.0 2.0 1.0 0| Presat_Time = 5[s]
X |y
Relaxation D Calo s
s / ,/%\ e _ || Relaxats :nal:yy:'xmp 5[al
Z2h3z R RNCRESE RS RANETREGY 2802 CC8R0E0ESnINEEE RS2 58T Qg Rererition Tine = 6.45227776(e]
NHXIEEANNNNBIITAM-—~ARRARNRBHILTT Hm———==0COSSSMMOMMANE—-=300C
B e e e e e e S S S S S A S SRV vV V= R R . B R R L R R R R R S R R P P RS e P =
X : parts per Million : Proton
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dEDLO

Filename = MJT7-59-a1-€13-071
Author = delta

Experiment = carbon. jxp
Sample_Td = MJT7-59-a1-C13-071
Solvent CHLOROFORM-D

12-JUL-2019 11:48:
27-MAT-2020 08:45:

Actual_Start Time
Revision_Time

Comment. = single pulse decou
Data_Format = 1D COMPLEX
Dim_Size = 26214
X_Domain = Carbonl3
Dim Titla = Carbonl3
Dim_Unita = (ppm]
Dimensi x
Spectrometer = JMM-ECE400R/S1
1 Field Strength = 9.389766[7] (400[M
X Acq Duration 1.03809024 [a]
X Domain = Carbonl3
X Freq 100.52530333 [MEz]
1 X Offset = 100 [ppn]
X_Points = 32768
1 X Prescans -
X_Resolution 0.96330739 [Hz]
X_sweep = 31,56565657 [kHz]
X_sweep_Clipped 25.25252525 [kBz]
1 Irr_Domain = Proton
Irr_Freq 39978219838 (MEz]
1 Irr Offsat = S[ppm]
= Blanking 2[ua]
= clipped TRUE
Scans = 1024
Total Scans = 1024
Relaxation Delay = 2[s]
Recve_Gain 50
Temp_Get = 24.9[4C]
] X_90_Width = 9.323[us]
X _Acq_Time = 1.03809024[s]
| X Angle 30[deg]
¥ Atn 9.1[aB]
X_Pulse 3.10766667 [us]
Trr_Atn Dec 27[dB]
- Irr_Atn Dec_Calc 27[dB]
= Irr_Atn Dec Default Calc = 27[dB]
=] Trr_Atn_Noe 27([dB]
g Irr_Dac Bandwidth Hz 4.7826087 [kHz]
] Irr_Dec_Bandwidth Ppm = 11.96303566 [ppml
a Irr_Dec Freq = 399.78219838 [MEz]
k=) oy Irc_Dec_Merit_Factar 2.2
pe Irr_| = TRUE
I T e o e e e e | S e i o e e BSARSEsEssmemEs| S BARRRBEEEARERRY: sy i
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 50.0 400 300 20.0 100 0 1zr_voiss = WALTZ
| Vol AN e AT e oo
rr = 0.115[ns:
| / A S———— AR Irr_Pwidth Default 0.115 [ms]
& 33 I ERFLEIRER LAY RSER gea o S =4 32 Irr_pwidth Default Calc = 0.115[ms]
] i = LR e SR R s e A i ! i eR B e ! ) Irr_Pwidth Templ = 0.115[ms]
8 SR I2854RSRARERRESS  EEE @ #R® 8% 8§ & Tx st Thae
o e =2 bt AR R e EER DR S B ke S fn b b, i
X : parts per Million : Carbonl3 <cimation Rate
=1
RE o
==== PROCESSING PARAMETER3 ----
sexp( 0.2[Hz), 0.0[s] )
trapezoid( 0[%], 0[%], 80[%), 100(%] )
zarofill{ 1 )
£££( 1, TRUE, TRUE )
machinephase
=i PP
L
=
Filenane = MJT7-19-a-H_Proton-2-
o8 Author =
= Experiment -
sampla_Id -
Solvent =
8c Revision_Time = 32:50
i
(3 3 -
e G- =" =
=4 o J[ﬂé fo | ei i 5
o i = Il = =
J - ”‘5?3 P (o = !
J 1 Ti=] = = = Dimensions =
w1 = 1
=1
Field Strength = 9.389766(T] (400 [MHz]
X_Acq Duration = 2.108628096(s]
X_Domain = Proton
¥ Freq = 359.78219838 [Mz]
X_offset = 5[ppm]
¥ Points = 16384
X_Prescans =1
3 X Resclutien = 0.45739775[Ez]
= X_gweep 7.4940048 [kEz]
X_sweep Clipped = 5.99520384 [kHz]
Irr_Demain = Proton
R E Irz_Freq = 399.78219838 [MHz]
1= Irr_Offset = 5[ppm]
= Proton
399.78219838 [MHz]
55 = 5(ppm]
2 59 = 2(us]
5 = FALSE
'§ ‘ =8
| Total Scans =3
-l A LUL_M.__ J -
T T T T T T T T| Relaxaticn Delay = 5(s]
8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0 | Recve_Gain =56
Tt = 25[dC]
‘ I \ X_90_Width 10.25[us]
| e S \ Hﬁ}xi“’ - zn;:::ossm
Yo TTOoO RS 0N Oy T NN TSSO Mmun =N O n = e
GS2IEERTAA583ITE8058858 E N NECIOEREEORTREEERIOLe =i
§ i o ol i e S S S e el o oh S S R A B e B B bt B B R B B Bl B b e i = Bl 5.125[us]
- o e N e - RN N R R R R R e o e I R N N M W Ml [ g Y= = Off
Tl Tei_dMode off
X : parts per Million : Proton Dante_Loop = 500
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(thousandths)

JEOL o

i
= Filanana = MIT7-19-a-C13-0712
el Author = delta
Experiment = carbon. jxp
E O Sample_Td = MIT7-19-a-C13-0712
1 Solvent ACETONE-DE
4 Actual_Start Time = 12-JUL-2019 11:08:
Revision_Time = 26-AUG-2019 02:37:
Comment = single pulse dacou
o Data_Format = 1D COMPLEX
=4 Me Dim_Size = z6214
=+ 4 X _Domain Carbonl3

Carbonl3

O N 1 | [ppm]
- Dimensions x
4 Spectrometer JRM-ECZ400R/81
E N Field Strength = 9.389766[T] (400[M
\ X_Aog Duration 1.03809024[s]
=3 TS X Domain = Carbonl3
= X Freq 100.52530333 [MHz]
o X_0ffset = 100 [ppm]
g X_Points = 32768
k X_Prescans =4
E 8c X_Resolution 0.96330739 [Hz]

i
a
]
"
i
®
nu

X_sweep = 31,56565657 [kHz]
X_Sweep_Clipped 25.25252525 [kHz]
Irr_Domain = Proton
1 Irr_Freq 39978219838 [MHz]
= Irr Offset = 5[ppm]
== Blanking 2[us]
a Clipped TRUE
1 Scans =77
Total Scans =17
1 Relaxation Delay = 2[s]
E Recvr_Gain 50
1 = 24.9[4C1
= 9.323[us]
o = 1.03809024[s]
S 30[deg]
- <} 9.1[dB]
X_Pulse 3.10766667 [us]
1 Ire_Atn Dec 27[dB]
Trr_Atn Dec_Calc 27[dB]
1 Irr Atn Dec_Default Calc = 27[dB]
4 Irr_Atn Noe 27[dB]
1 1rr_Dac Bandwidth Hz 4.7826087 [kHz]
Irr_Dec Bandwidth Ppm = 11,96303566[ppm]
oy 2 | Irr_Dec Freq = 399.78219838 (MHz]
= Y ) 2 ' 2 df{ Irr_Dec Merit Factor 2.2
Irrl = TRUE
A L L B B B B B e e s e R R R e e e (e =
200.0 150.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 500 40.0 30.0 20.0 10.0 Irr_Noise = WALTZ
R i e UL LA fEEESe i
Irr Pwidth = 0.115[ns]
= === Irr_Pwidth Default 0.115 [ms]
& DRRCRERITIRRTESALERELA T @8 g 98z Irr_pwidth Default Cale = 0.115[ma]
o £340.03.45 Oy O 00 N ION 00N e Oh e 1D, SR N RN B = = = e Irr_Pwidth Templ = 0.115[ms]
ES HEISELRACmn ARERELRESR g 32 & 8&R Irr Wurst -:H-!l
izl s ST SOV PR e R S B DeoImation Rate =
X : parts per Million : Carbonl3 =

abundance

S JEOL o

= Filename = MIT7-32-a_Proton-1
= Ruthor = delta
Experiment = proton. jxp
Sample_Id = MJT7-32-a
] Solvent = CHLOROFORM-]
Actual_Start_Time = 5-JUL-201% 14:39:12
Revision Time = 26-MAY-2020 22:12:41
] t = singla_pulsa
Data_Pormat = 1D COMPLEX
Dim_Size = 13107
X Domain = Proten
Dim Title = Proton
E Dim Units = [ppml
1 Dimensions X
1 Tield Strength = 14.09636928[T] (600[M
X_Acq Duration 1.45227776[s]
X Domain = Proton
" X_rreq = 600.1723046 [z]
=7 ¥X_Offset = 5(ppm
X_Points 16384
8d ¥ Prescans =1
X Resolution 0.68857351 [Hz]
" X sweep = 11.28158845 [kHz]
S X_Sweep_Clipped = 59.02527076 [kHz]
E Izrr Domain = Proton
E Irr_Freq 600.1723046 [MHz]
2 Trr Offset = 5[ppm]
<F: " Tri_Domain Proton
= Tri_Freq 600.1723046 [MHz]
2 Tri_Offset 5 [ppm]
i Blanking = 2[us]
7 Clipped = FALSE
| % Scans a
2 Total_Scans a
P | % Relaxation Del = 5[]
[Dt & < Sager e = 56
E | = G 25.4[dc]
® = - 13.9[us
/ f Z | (S S = 1.452277761s]
11 J J  Gidegt
= 5.9[dB]
] = 6.95[us]
= off
= 3 ore
Dante_Locp = 500
Dante_Prasat = FALSE
1 | LLA | | pecimation_rate °
o A PRt v R i =i Experiment Path c:\Program Files\JEOL
E Initial Wait 1ls]
Phase (0, 90, 270, 180, 180
Presat_Time 581
Presat Time Flag FALSE
Relaxaticn_Delay Calc = 0[sl
Relaxation Delay_Temp = 5[s]
Repetition_Tine = 6.45227776[s]

S32



. JEOL o

---- PROCESSING PARAMETERS ----
sexp( 2.0[Hz], 0.0[s] )
trapezoid( 0[%], 0[%], 80[%], 100[%] }

=) zerofill( 1 )
= ££t( 1, TRUE, TRUE }
-+ machinephase
ppo
Filenamg = MJT7-33-2-G13-0721
= \ Author delta
- Ts Experiment = carbon.jxp
Sampla_1d = MJT7-33-2-€13-0721
Solvent = ACETONE-D6

21-JUL-2019 11:26:
26-AUG-2019 02:53:

Actual Start Time

8 d Revision Time

Comment = single pulse decou
Data_Format =1p
Dim Size = 26214
Dim_Title carbonl3
(=3 = [ppm]
= x
= = JMM-ECZE00R/S3
= 14.09636028[T] (60
0.69206016[a]
= Carbon13
= 150.91343039 (MBz]
= 100 [ppal
32768
=4
5. 1.44496109 [Bz]
= = 47.34848485 [kKz]
= = 37.087878788 [kHz]
= Proton
= 600.1723046 [MHz]
= 5[ppm]
2 i
= 2000
E Total Scans = 2000
E Relaxation Delay = 2[s]
_g | 1] l ” | 4 Recvr_Gain =50
L= Temp_Get = 26.6[dC]
T T R R B S T T T T T T T T T T T T X_90_Width 9[us]
2000 1900 1800 170.0 160.0 1500 1400 130.0 120.0 1100 1000 900 800 700 600 500 400 300 200 10.0 0 [ Acq Time = 0.69206016(s]
X_Angle 0 [deg]
| AN ANS SAN L s s
) = = X_pulse = 3[us]
- s Irr_Atn Dec = 20.656(aB]
a 29 ¥8 SEICE SRR NRdR RO 82 RES a2 9E Irr_Atn_Dee_cale 20 656 [dB]
= e L L et T ot Dot Pl S T B TR e A R S i) LN Irr_Atn Dec Default Cale = 20.656[dB]
g FEEF SofpesdcoeasEsdnnivandie 2 &R o . ostm
— o B e R R B B B B B B R e B e I R R I ) I!ancBandw).dtth = 7.23684211[kHz]
X : parts per Million : Carbon15" Irr_Dec Bandwidth Ppm = 12.05794078 [ppm]
L=
—g Filename = MJT10-47-A-1227_Proto
E Author = delta
Experiment = proton. jxp
Sample_Td = MJT10-47-A-1227
Solvent CHLOROFORGM-|
E Actual_Start_Time = 27-DEC-201% 06:14:32
Revision Time = 26-MAY-2020 00:57:37
E = singla_pulsa
E = 1D COMPLEX
1= = 13107
- = Preton
E Dim Title = Proton
Dim Units = Ippm]
1 Dimensions x
g, Spectrometer = JNM-ECZ600R/S3
E Tield Strength = 14.09636928[T] (600[M
- 0.87031808 [s]
o %3 = Proton
< e 6001723046 [MHz]
B = S(ppm]
16384
= 1.14900852[Hz]
e = rs (5 g = 18.8253012[kHz]
ot I ] i 15.06024096 [kHz]
= Proton
600.1723046 [MHz]
Irr Offset = 5[ppm]
3 Tri_Domain = Proton
y ‘ i_Freq 600.1723046 [MHz]
r 2 Foo Tei_Offset 5(ppm]
& = Blanking = 2[us]
“:’ < clipped = FALSE
Scans =16
Total_Scans 16
J j J Relaxation Delay = 5[a]
J | =56
P = 23.9[dc]
17.75[us]
= 0.87031808[s]
= 45[deg]
= 3.5[dB]
= 8.9875[us]
= off
o .t = off
2 Dante_Locp = 500
=] Dante_Prasat = FALSE
k-] Ea; ]
5 on_: o
_g _,'L‘_,w Experiment_Path c:\Program Files\JEOL
Gl Initial Wait =1(s
T T T T Phase = (0, 90, 270, 180, 180
4.0 3.0 2.0 1.0 Presat_Time = 5ls]
Presat Time Flag = FALSE
e &_\ 'L—-ﬁ_,gg______ / Reluit.l.an , Delay Calc = 0[a]
e N e = tion_Delay_Temp = 5(s]
SRBERZ2 §EQ$%‘3§§S$$$R‘:Sﬁ%’ﬁﬁ@&gi“mhu“}w' = 5.687031608[s]
2=l E88ddddmmmmmman——~—~=3859
R R R R R e R e e S R R RSP PR RS R e =
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? JEOL D

=
el Filenama = MITT-75-2-C13-0104
Author = delta
Experimant carbon . jxp
Sample Id = MITT-75-C-0104
1 Scelvent CHLOROFORM-D
] Actual Start Time = 4-JAN-2020 22:04:
Revision_Time = 25-MAY-2020 02:1

~ Comment single pulse decou
Data_Format 1D COMPLEX
| Dim_Siza 26214
carbonl3
i i Carbon13
i = [ppm]
i 8 X
24 Spectrometer THM-ECZ400R/S1
| 8e Field Strength = 9.389766[T] (400K

X_Acq Duration 1.03809024 [s]

X_Domain = carbonld

] X Freq = 100,52530333 [MHz]
X_offsat 100 [ppm]

4| X_Points 32768

X_Pprascans

X Reselution 0.96330730 [Hz]
] X_Sweep 31.56565657 [kHz)
X Sweep Clipped = 25.25252525[kHz]
1 Irr Domain = Proton
Irz Freq = 399.78219838 [MHz]
1 Irr Offset 5 (ppm]
Blanking = 2[us]
= Clipped TRUE
=4 scans 1200
= Total_Scans 1200
Relaxation_Delay = 2(s]
Recvr_Gain 50
il Temp_Get 23.8[dC]
X_90_Width = 9.323[us)
4 X Acq_Time = 1.03809024[s]
X_angle 30(dag]
1 X Atn = 9.1[aB]
3.10766667 [us]

Irr_atn_Dec
Ires_Atn_Dec_Cale

Irr_Atn Dec_Default Cale = 27[dB]
1 1 Irz_Atn_Noa 27(dm)
IR

Irr Dec Bandwidth Hz 4.7826087 [kHz]
Irr Dec_Bandwidth Ppm 11.96303566 [ppn]
L Irr Dec_Frag 399,78219838 [MEz]
Irz Dec Merit Factor
Irz Decoupling TRUE
| 1rz_Moe TRUE

(thousandths)

RN U R R RS RS R RN R R I T R L S e A S R A BT S )
190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100 0 5

.0 90.0 B0.0 70.0 60 100 0 1renoise = WALTZ
| 4] Irz_Offset Dafault = S(ppm]
A Irr Pwidth = 0.115[ms]
i - N Irr_pwidth_Default 0.115 [ma]
2 3% S2En3sLeseT FeRREgreaoanmag Irr Pwidth Dafault Cale = 0.115[ms]
4 Mmoo B e e O st G e K2 W0 Py O] 40N el OO DG P T vl B NG Irr_Pwidth_Templ 0.115[ma]
E =R YRS A N emm SENNZEEREAZTESA Irz_Wurst palaz
gl s BB E R RN EN e FARLNDTL R i ion_R:
X : parts per Million : Carbon13 Begimation Jate
o
= Filename = MJT7-70-a_Proten_copy
Author = delta
Experiment = proton.jxp
Sample_Td = MIT7-70-a
Solvent = CHLOROFORM-D
Actual_Start Time = 30-JUN-2019 20:39:34
Revision_Time = 26-MAY-2020 21:26:54
Comment. = single pulse
Data Format = 1D COMPLEX
Dim_Size = 13107
X_Domain = Proton
Dim_Title = Proton
Dim _Units = [ppm]
Dimensions x
Field Str = 14.09636928[7] (600[M
X_Acq Duration olal
X Domain = Proton
X Freq = §00.1723046 [MHz]
X Offset = 5[ppm]
X_Points 16384
X Prescans =1
- =4 X_Resolution 0.68857351 [Ez]
* & *_sweep = 11.28158845 [kiz]
i X_Sweep_Clipped = 9.02527076 [kHz]
Irr_Domain = Proton
Irr_Freq 600.1723046 [MHz]
o2 1rr Offset = 5[ppm]
ol Tri_Domain Proton
Tri_Freg 600.1723046 [MHz]
Tri_Offset 5[ppm]
o Blanking = 2[us]
n Clipped FALSE
- - - Incomplete Copy = TRUE
| | Scans
‘ Total_Scans =3
0 1 r o 3 e
=3 | § 2 fg fé Relaxation Dalay = 5[s]
3 | | Recvr_Gain 56
J | J J Temp_Ge! 25.1[dc]
I I J i X_90_Width =13.9[us
¥ Aeg_Time = 1.45227776[s]
X Angle = 45[deg]
X Atn = 5.9[dB]
X Pulse 6.95[us]
o Irr_Mode ofg
2 Tri_Mode ozt
,g Dante_Locp 500
= | | Dante_Presat FALSE
B o3 LU J n_Rate )
Cl Experiment_Path c:\Program Files\JEOL
e L\ e AT B S Sy [ PP Y i
8.0 6.0 5.0 4.0 3.0 20 1.0 0| Phase 90, 270, 180, 180
Prasat_Time
A | e s DL
/ 1 — S - || Relaxation Delay cale = 0[s]
Z’Sﬁigﬁr‘fgﬂﬁﬁfig%ﬂﬁ%ﬁﬁEi—ﬁ&%ﬁg‘%; 2 23%2;3%3?{?3SQiSEQ%EREE—“'1“"“1‘”‘_"‘1'3'_1“’?'5[“
AR BTEHEARARTITEAMASS S ERdxgy & —S=2Z2E885E888Mmaanda=38&3223 & repetiticn Tima = £.45227776(s]
X : parts per Million : Proton
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---- PROCESSING PARAMETERS ----
sexp( 2.0[Hz], 0.0[s] )
trapezoid( O[%1, O[%], 80[%], 100[%] )
zerofill( 1 )
££6( 1, TRUE, TRUE }
machinephase
N )
‘-
= MeO N
==
aQ
Filename = m3t7-70-a-C13_Carb
Author dalta
Experiment = carbon.jxp
Sampla_1d = mjt7-70-a-c13
8f Solvent - TONE-D6
Actual _Start Time = 14-JUL-2019 17:32:
Revision T: = 14-JUL-201% 21:25:
Comment = single pulse decou
Data_Format =1p
Dim Size = 26214
Dim_Title carbonl3
Dim_Units ]
Dimansions x
Spactromster = JM-ECE400R/S1
= Field Strength = 9.389766[T] (400[M
=5 X_nog_Duration 1.03809024 [a]
= X Domain = Carbonl3
X Freq = 100.52530333 [MBz]
X offset = 100 [ppal
X_Points 32768
X_Prescans -4
X_Resolution 0.96330739 [Bz]
X_Sweep = 31,56565657 [kKal
X_Sweep_Clipped = 25,25252525 [kHz]
Trr_Domain = Proton
Irr_Freq 39978219838 [MEz]
Irr Off: 5[ppm]
- Blanking 2[us]
) Clippad = TRUE
= Scans 2485
E Total Scans = 2485
E] Ralaxation Dalay = 2181
_g Recvr_Gain =50
Z o Temp_Get = 25.3[dC]
DB L R R U R o B B I i L R e s P T L) 9.323 [us]
210.200.0 190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 600 50.0 40.0 30.0 20.0 100  0Qf X recq Time = 1.03809024 5]
X_Angle 30[deg]
] | X Atn = 9.1[aB]
/ | \ ¥_Pulse = :.mvssssv [us]
= Irr_Atn Dec = 27[dB]
2 S BECD28ERESRIIESER azf¥ 8 4R 1re_atn Dec_cale 27[dn]
o, i ] SReaaET oA LT 0N s Lo e | n Irr_Atn_Dec_Default Cale = 27[dB]
8 He 7§ SESsurdegsdaccoed cEfe 4 44 e a7t
— s — — D i e B B B R e R B i B R ] Irr Dec Bandwidth Hz = 4.7826087[kBz]
X : parts per Million ; Carbon13 Trr_Dec Bandwidth Ppm = 11.96303566 [ppn]
| ’
- 7 Z JEOL
~ -
Filename = mjt7-54-a-E ok _Prot
2 Author = delta
by Experiment = proton. jxp
&= Sample_Td = mjtT-54-a-H
Solvent CHLOROFORM-D
- Iz Actual_Start_Time = 30-JUN-201% 15:54:37
— 3 Revision_Time = 10-JAN-2020 10:54:00
M e -
(= L=
& & = single_pulsa
= 1D COMPLEX
] = 13107
= Proten
Dim Title Proton
Dim Units = [ppml
Dimensions X
Spectrometer = NM-ECZ600R/S3
o = 89 [z Field Strength = 14,09636928[T] (600[M
S = = 1.45227776[s]
i = Proton
- 6001723046 [Miz]
= = 5[ppm]
16384
2 X_Resolution = 0.68857351 [Hz]
ST X sweep = 11.28158845 [kKz]
X_Sweep_Clipped 9.02527076 [kHz]
Irr Domain = Proton
o ] N <« fa n Irr_Freq 600.1723046 [Miz]
= B = 2 Z Z Irr Offset = 5[ppm]
Tri_Domain = Proton
Tri_Fr 600.1723046 [MHz]
w1 | Tri_Offset 5[ppm]
s Blanking 2[us]
] | clipped FALSE
Scans =3
‘ | | Total_Scans 8
IR P J ‘ I Relaxation Delay = 5[]
Recvr_Gain =56
= 25.11dc]
13.9[us]
= 1.45227776(s]
o = 45[deg]
= 5.9[dB]
= 6.95[us]
= oft
o — off
g Dante_Loop 500
= ] L l Dants_Prasat = FALSE
& I Decimation_Rate o
2] IR UL N . N “Path ci\Program Files\JEOL
Gl Initial Wait = 1[s
T ™ T T T 7| Phase = (0, 90, 270, 180, 180
Presat_Time = 5la]
Presat Time Flag = FALSE
Relaxaticn Delay Calc = 0[s]
Relaxaticn_Delay_Temp {4

Repetition Tine

5[s]
= 6.45227776[s]
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o] ---- PROCESSING PARAMETERS ----
2] sexp( 2.0(Hz), 0.0[s] )
= trapezoid( O[%1, O[%], 80[%], 100[%] )
zerofill( 1 )
££t( 1, TRUE, TRUE )
machinephase
ppn
S N
2 ~
Me |
= TS Filename = MJT7-44-a-C13 Carb
= Author
b Experiment =
Sample_Td =
8 Selvent = CHLOROFORM-D
g Actual Start Time 9-JUN-2019 10:51:
Revision Time 6-DEC-2019 12:12:
<
= Comment. = gingle pulse decou
i Data_Format =1p
Dim Size = 26214
Dim_Title carbonl3
Dim Units 1
Dimensions x
= Spectrometer = JMM-ECT600R/S3
=S4
e Field Strength 14.09636928[7] (60
X_Acq Duration 0.69206016[a)
X Domain = Carbonl3
X _Freq = 150.91343039 [MBz]
X offset = 100 [ppal
< X_Points 32768
S X_Prescans -4
X_Resolution 1.44496109 [Bz]
X_Sweey = 47.34848485 [kHz]
X_Sweep_Clipped = 37.87878788 [kHz]
Irr_Domain roton
- 6001723046 [MHz]
q = 5[ppm]
2% .
= 200
'g Total Scans = 200
E] H M” Relaxaticn_Delay = 2[s]
_g - J ) Recvr_Gain 50
=2 Temp_Get 25.4[dC]
T T T T T T T T T T T T T T T T T T T T T T T T T T X_90_Wadth 9us]
200.0 190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 700 60.0 50.0 40.0 30.0 200 10.0 0 |X Acq Time = 0.69206016(s]
X_Angle [deg]
LILLL || ‘ ‘ | X Atn = 9.5[dB]
J JULLL 2
/\ NS —— = || A i I
I~ ™~ SO =N OO WD == o oz & e AT rEEALoR]
= — m—Oo =N OhT RO ND T = e} =+ = 00 0 Irr_Atn Dac_Cale 20. 656 [dB]
X! e 98 % @ 00 yic) ) @ ) @ e o g o & snd Trr Atn Dec Default Cale = 20.656[dB]
g gs ThReszoen asausERd E o5 2 2& Hab e e 2o, exe e
— S v vt e e e v v v e vl vt v v v v v Irr Dec Bandwidth Hz 7.23684211 [kHz]
X : parts per Million : Carbon13 Trr_Dec_Bandwidth_Ppm 12.05794078 [ppm]
2 JEOL
<7
1 Filename = MIT7-47-a-H_Proton-1-
Author = delta
Experiment = proton.jxp
Sample_Td = MIT7-47-a-B
] Solvent CHLOROFORM-D
.l Actual_Start Time = 20-JUN-2019 10:14:48
= Revision_Time = 26-MAY-2020 21:29:51
Comment. = single pulse
9 Data_Format = 1D COMPLEX
1 Dim_Size = 13107
X_Domain = Proton
1 Dim Title = Proton
] Dim_Units = [ppm]
] Dimensions 3
= = 1
] Field Strength = 9.389766[7] (400 [MHz]
X Acq Duration = 2.18628096[s]
= Proton
399.78219838 (MEz]
4 = S(ppm]
[ o 16384
[5] o ] =3 -1
=8 = - = 0.45739775[Ez]
] = 7.4940048 (kEz]
] Y, 5.99520384 [kHz]
o = Proton
] 39978219838 (MAz]
Bl ks B = o Zipml
= | S = = Tri_Domain Proton
1 -]; | Tri_Freq 399.78219838 [MEz]
r - w Tri_Offset 5 [ppm)
g, | ( J‘ g [2 (g. fE Blanking = 2[us]
& | e d J J‘ g/ Clipped £ TASE
Scans =
Total_ Scans =1
Relaxation Delay = 5(a]
Recvr_Gain =56
] Temp_Get = 23.7[dc]
X_90_Width 10.25[us]
X_Acq_Time = 2.18628096(s]
¥ AngTe =45
X Atn = 6[dB]
1 X pulse = 5.125[us]
) = Off
a ] | ofe
2 = 500
| 4 ‘ = FALSE
= | L Decimation_Rate 0
8o Ly Experiment_Path a:\Program Files\JEOL
N Tnitial_Wait 1(s]
R L B L T I A R L SR T e e [ (0, 90, 270, 180, 180
8.0 7.0 X 5.0 3. 2.0 1.0 0 | Presat_rime 5081
L e Prasat_Time Flag FALSE
M %—«mﬁ,\ m“m‘“‘m ‘ Relaxation Delay_Cale = 0[s]

— N — — = Relaxation_Delay_Temp = 5[a
E:ﬁgggﬁﬁggﬁggﬁﬁﬂﬂﬁ:ﬁ5‘533%$3323338%3%R:3232522853EESQS’(Q 2 | hopetition Time = Fs 18648096 ]
He—o=HauaesaVonuunapyITISIaaaaaafIAsooSISanTaTHaRSsaRONSe o
iaeo;;mr—r—hr—r-r-r—r—r—r-r—r-r-r—x—-r-r-x\r-r-r-x—-nr-r-:\x—-r-r-r-r-r-r-r-ov:-nmmmmmmmmwmnnm =

Ip :
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=
o
---- PROCESSTNG PARAMETERS ----
sexp( 2.0[Hz], 0.0[s]
O trapezoid( O[%1, 0[%], 80[%], 100%] )
= zerofill( 1 )
=8 ££t( 1, TRUE, TRUE )
machinephase
ppo
=
® N
-
Filename = MIT7-47-a-C13 Carb
F N Author delta
S \ Experiment = carbon. jxp
S Sample_Td = MJT7-47-a-C13
0 Ts Solvent = ACETONE-DE
21-JUN-2019 09:32:
Revision_Time = 9-DEC-201% 01:30:
o 8h Comment = single pulse decou
=1 = 1D CoOMPLEX
= Dim _Bize = 26214
Dim_Title Carbon13
Dim Units = [ppm]
Dimansions x
Spactronster = JM-ECT600R/S3
=)
37 Field Strength = 14.09636928[T] (60
X_Acq Duration 0.69206016[a]
X_Domain Carbonl3
X_Freq 150.91343039 (MEz]
X OfEset = 100 (ppm]
& X_Points 32768
pecam| X _Prescans =4
a 1.44496108 [8z]
= 47.34848485[kHz]
= 37.87878788 [kuz]
- ton
600.1723046 [MHz]
2 = 5[ppm]
=2 2[us]
@ = FALSE
=) = 300
E Total Scans = 300
E l { ‘MI “ Relaxation_Delay = 2(s8]
g P20 P 1 ) 9, Recvr_Gain 50
= t = 25,9[4C]
T T T T T T T T T T T T T T T T T T T T T| X_80_Width 9[us]
210200.0 190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 400 300 20.0 10.0 0f X Acq Time = 0.63206016(s]
X Angle 30[deg)
| LLLED X Atn 9.5[dB]
NN | WL
Qv g = Irr Atn Dec - . 656 [dB]
2 NEgs R R8I R R TR Y YR EYEESBENEE g2 @8 Irz_Atn Dec_Cale 20. e56[am]
5 Eprretiel il i R R e o ol R R R i B e o M Irr_Atn Dec_Default Calc = 20.656[dB]
% EEge Yarseso-adddneendesdoad 4 & B a2 aen s 20 cze e
— — — — R PR R Al i Gt A IR e I L R e e e e Irr Dec Bandwidth Hx = 7.23684211 [kHz]
X : parts per Million : Carbon13 Irr_Dec Pandwidth Ppm = 12.05794078 [ppa]
ol
) o
Filename = MIT7-37-a-H_Proton-1-
= Author = delta
= Experiment = proton.jxp
1 Sample_Td = MIT7-37-a-H
1 Solvent = CHLOROFORM-D
Actual_Start Time = 30-JUN-2019 15:13:10
Revision_Time = 26-MAY-2020 21:33:26
Comment = single pulse
w7 Data_Format = 1D COMPLEX
ST Dim_Size = 13107
] X_Domain = Proton
- Dim Title = Proton
8| Dim Unita = tppml
Dimensions =
3 M O - 1
- e Field Strength = 9.389766[7] (400 [MHz]
= - X Acq Duration 2.18628096 [s]
1 = @ 2 X Domain = Proton
] 5 ~§ o X Freq =
X Offset -
X_Points
‘ X Prescans =1
| X_Resolution 0.45739775 [Hz]
*_sweep = 7.4940048 (kEz]
[al & L X_sweep_Clipped = 5.99520384 [kHz]
= & | (g 3 Irr_Domain = Proton
e |- E R i Irr_Freq 39978219838 (MEz]
= Trr Offset = 5[ppm]
- Tri_pomain Proton
Tri_Freg 399.78219838 [MEz]
1 ! Tri_Offset 5[ppm]
o] ‘ ‘ ik bl w I Is (& 2:1.;::.:? =:Fa.:;
= S 2 e =] Kd Scans )
} =4 J Total_Scans =8
1 | | Relaxation Delay -
i | |
Jr ) / g ) ! 10.25[us]
- = 2.18628096 (5]
el = 45[deg]
] = 6[dB]
= 5.125[us]
off
o = ofse
2 Dante_Locp = 500
g * f / m Dante_Presat = FALSE
= \J L L L " y Decimation_Rate )
a et Experiment_Path e:\Program Files\JEOL
] Tnitial_Wait 1(s]
L AL A e e B e LA L S A B B L e s i (0, 90, 270, 180, 180
4.0 3.0 2.0 0 (| Presat_rime 5
Prasat_Time Flag FALSE
| //\% == } Relaxation_Delay_Cale = 0[a]
S S NS = a0 Relaxation Delay Temp
§ ;gggggggaaﬁ;;%gg;g:ggggs-patiucnjrm-' = 7.18628096(s]
- e R R R o R I R R R I R R I RN R
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S
-
— ===- PROCESSING PARAMETERS --—-
= sexp( 2.0[Hz], 0.0[s] )
trapezoid{ 0[3], O[%], $0[%], 100(3] )
~ zerofill( 1 )
ri ££t( 1, TRUE, TRUE }
< machinephase
ppm
5
54
Filename = MJT7-37-2-G13-0719
| Author delta
= Experiment = carbon.
Sample_Id = MIT7-37-a-C13-0719
= Solvent = ACETONE-DE
o] 8| Actual Start Time 19-JUL-2019 09:53:
= Revision Time 26-AUG-201¢ 03:03:
Comment = single pulse decou
51 MeO Dt Fosaat g et
= Dim Size = 26214
] Dim_Title carbonl3
o Dim Units 1
= Dimansions x
= Spectrometer = PW-ECEG00R/S3
i Fisld Strength = 14.09636028[T] (60
= X_hoq Duration = 0.69206016[a]
¥ bomain = Carbonl3
X_Freq = 150.91343039 [MBz]
2 X offset = 100[ppm]
S X Foints 32768
X_Prescans =4
o X_Rasclution 1.44496109[Hz]
= X_Swe = 47.34848485 [kHz]
< X_Sweep_Clipped = 37.87878788 [kHz]
Irr_Domain roton
o Irr_Freq 600.1723046 [MHz]
= Irr Offsst = 5[ppm]
< Blanking 2[us]
‘ Clipped = FALSE
43 ‘ Sco: 151
' 'otal_ Scans = 151
5° =
i I | ‘ | | ‘ Relaxation Delay = 2[s]
8 sk | | Recvr_Gain 50
2 Temp_Get 26[dc]
R e e B L B L B B S R R S R R R s e s R a s e n e PR T 9[us]
200.0 190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 0.0 80.0 70.0 60.0 50.0 40.0 300 200 100 0 | X Acq Time = 0.69206016[s]
¥ _Angle [deg]
| i | X_Atn = 9.5[dB]
///J/ S ,J X ‘ | ‘ X_Pulse = 3[us]
% " ST s h Irr_atn Dec = 20.656[dB]
RALAIBLEEI 8858 BEEE s @K Ire_Atn_Dec_Cale 20.656[dn]
g g 2 ; ; g 2 : r’:": f: : S ] l;: & f\ : ;" ? 5; g Irr_Atn Dec Default Cale = 20.656[dB]
v = Irr_Atn Noe 20.656(dB
atfor i o fu | OGRS L B b, 10 dnpiy iy & oY% 8 Irr Dec Bandwidth Hz 7.23555:1’1[1@:]
Irr_Dec_Bandwidth Ppm 12.05794076 [ppn]
=~
87 JEOL :: >
Filaname = MJT7-22-a-0704_Proton
Author = delta
1 Experiment = proton.jxp
o Sample_Td = MJT7-22-2-0704
= Solvent CHLOROFORM-D
Actual_Start Time = 4-JUL-2019 14:01:03
Revision_Time 26-MAY-2020 01:16:54
Comment. = single pulse
Data_Format = 1D COMPLEX
1 Dim_Size = 13107
il X Domain = Proton
(=3 = Dim_Title = Proton
2 Dim_Unita = (ppm]
1 Dimensions 3
- 1
1 Field Strength = 9.389766[7] (400 [MHz]
. X Acq_Duration = 2.18628096[s]
= 8] = i = Proton
= = g\ £ 399.78219838 (MEz]
d e = S[ppm]
1 M e 16384
] =1
‘ = 0.45739775[Hz]
= 7.4940048 (kEz]
] i 5.99520384 [kAz]
1 4 = =3 = Proton
s (g |22 | & (2 39978219838 [(MHz]
q [ X = 5[ppm]
Tri_Domain Proton
Tri_Fregq 399.78219838 [MEz]
- Tri_Offset 5[ppm]
Blanking = 2[us]
cli d = FALSE
o (& 3 g rg { 5 Pty =
= = s L = | = Total_scans =3
] Relaxation Delay = 5[s]
Recvr_Gain =56
/ | J Temp_Get = 27.1[dc]
1 o J A4 A X_90_Width 10.25[ua]
_ X_Acq_Time = 2.18628096(s]
1 ¥ AngTe =45
< X Atn = &[dB]
X pulse = 5.125[us]
] Irr_Mode = Off
[T Tri Mode ofe
2 Dante_Locp = 500
g ‘ f Dante_Fresat = FALSE
E / Decimation_Rate 0
R LU U L — U . Path c:\Program Files\JEOL
] Tnitial_Weit 1(s]
e A A Tl Btasa (0, 90, 270, 180, 180
3.0 2.0 1.0 Presat_Time 5081
1 N Eelonarinl Daleg el S BT
Relaxation_D: cale s
= = - J\ S 2 f Relaxati -nalg:':mp T
mszzgﬁ:5.:!.;%:"_2:‘:828;%3:222525;’.@: QEZI 82T TNC R ER N T g Repetition Tine - Fe18628006 8]
el @i e RNy RN TR OO na e e e ey R e e i o S B S B B R b B B R
L e e e e e e e e e e e e A S - R e mammem ol ol ool ool el ol el ol el el
X : parts per Million : Proton
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- PROCESSING PARAMETERS ----
sexp( 2.0[Hz], 0.0[s] )
trapezoid( O0[%], O[%],
zarofill( 1 )

££t( 1, TRUE, TRUE )
machinephase

pPm

80[%], 100(%] )

#rIERIR : MIT-7-61-a-C13-0721CDICOCD3_Carbon-1)

10.0 11.0 12.0 13.0 14.0 15|,0 16.0 17.0 18.0 19.0

& Filename MIT-7-61-a-C13-072
1 Author -
- Experiment
4 8] Sample_1d = c13-072
Solvent -
Actual _Start Time = 21-JUL-2019 18:08:
4 Me Revision_Time = 23-DEC-201% 08:55:
Comment = single pulse decou
1 Data Format = 1D COMPLEX
Dim_Size = 26214
Dim Title = Carbon13
3 Dim_Unita = (ppm]
Dimensions =x
Spectrometer = JMM-ECZ600R/S3

Field Strength
X_heq Duration

14.09636928[T] (60
0.69206016[s]

X_Domain Carbonl3

X_Freq 150.91343039 [MEz]
4 X_Offset = 100 (ppn]

X_Points = 32768

X_Prescans

n
X _Rresclution 1.44496103[Hz]

X_sweep = 47.34848485 [kHz]
X_sweep_Clipped = 37.87878798 [kuz]

'roton
600.1723046 [MHz]
5 [ppm]

1.0 2.0 30 40 50 60 7.0 80 9.0

_ e
o = 1200
E | ‘ | | Total_Scans = 1200
&
= e “ i | | J Relaxation_Delay 2(s]
2 S ! Recvr_Gain 50
k= Get 26.5[dc]
T T T T T T T T T T T T T ) T T x_90_wWidth 9[us]
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 20.0 100 0]X Acqg Time = 0.69206016[s]
X_Angle 30(deg)
] N— | || | / s s
/A == == ! A e O = 20 e86ram
0 SEQARRCE 8T BRREAECES S 8% E 2R Irr_Atn Dec_Cale 20. 656 [dB]
L] QAL RSHREAVIN =N QO D0 % = e X0 iy Irr_Atn Dec_Default Calc = 20.656[dB]
& FRICILNAINNAAEEIGRSS e 3R @ 888 IEe Atn Mok 5 20.5seranl
i _— i Al A B4 Sl 0 2k i St B0 B fl e e B s Bt S Irr_Dec Bandwidth Hz = 7.23684211 [kHz]
X : parts per Million : Carbonl3 Irr_Dec Bandwidth Ppm = 12.05794078 [ppa]
ary
E n o
Filename = MJT7-66-a_Proton-1-5.
Author = delta
Experiment = proton. jxp
Sample_Td = MIT7-66-a
Solvent CHLOROFORM-D
Actual_Start_Time = 29-JUN-201% 09:45:52
Revision Time = 26-MAY-2020 12:04:41
= singla_pulsa
4 = 1D COMPLEX
= 13107
= Proten
Dim Title = Proton
Dim Units = [ppm]
= Dimensions X
=] Spectroneter = WM-ECZ400R/S1
o] -
=] Field Strength = 9.389766[7] (400 [Hz]
2.18620096[s]
= = Proton
1 =4 8k 399768219838 (MAz]
= = S[(ppm]
F 16384
=1
= 0.45739775[Ez]
= 7.4940048 [kEz]
(e n > ¢ 5.99520384 [kHz]
= 2 2 i = Proton
5 2 E b Izr_Freq 399.78219838 (MEz]
Irr Offset = Slppm)
B Tri_Domain = Proton
‘\ Tri_Fr 399.78219838 [MEz]
= Tri_Offset 5 [ppm]
4 x g = Blanking 2[us]
| a 2 2 Clipped FALSE
Scans =3
‘ | ‘J / J ! Total_Scans 8
4o J Relaxation Delay & 5[s]
Recvr_Gain =56
] = 25.4[dc]
10.25[us]
= 2.18628096(s]
= 45[deg]
4 = 6[dB]
= 5.125[us]
] = off
o 11 = ors
2 = 500
K] = = FALSE
= | J || pecimation_Rate o
iE S Experiment_Path c:\Program Files\JEOL
Gl 1 Initial Wait = 1[s
T T T T T T Phase = (0, 90, 270, 180, 180
4.0 0 | Presat_Time = 5[s]
Presat Time Flag = FALSE
\ Relaxaticn Delay Calc = 0[s]
i = = = Relaxation Delay Temp = 5[s]
2 SESXBREIASIEERAAERE IR 5T G repetitionTine = 7.19628096(e]
¥ m===-=ScScScoSommMmmmAN~—=50dg
I R R R R R P R e R RS P PR S R =

S39



; JEOL o

=
o Filanana = MIT7-66-a-C13_Carb
— g Author = delta
1 Experiment = carbon.jxp
<1 Sample_Td = MIT7-66-a-C13
= Solvent ACETONE-D6

7-JUL-2019 23:26:
8-JUL-201% 08:52:

Actual_Start Time
Revision_Time

Comment. = single pulse dacou
Data_Format = 1D COMPLEX

3 Dim_Size = 26214

E X_Domain = Carbonl3
Dim Title = Carbonl3

E Dim Units = (ppm]

E Dimensions x

E Spectrometer = JHM-ECZ400R/S1
Field Strength = 9.389766[T] (400[M

8k X_Acq Duratien 1.03809024 [s]
F X Domain = Carbonl3

X Freq 100.52530333 [MBz]
X_Offset = 100 [ppm]

E X_Points = 32768
X_Prescans =4

E X_Resolution 0.96330739 [Hz]

31.56565657 [kHz]
2525252525 [kHz]

Proton
39978219838 [MHz]
S[ppm]

2[us]
E TRUE
= 2000
= 2000
Relaxation Delay = 2[s]
Recve_Gain 50
= 24[4c]
= 9.323[us]
= 1.03809024[s]
30[deg]
) 9.1[aB]
X_Pulse 3.10766667 [us]
Irr_Atn Dec 27[dB]
- 1 Irr_Atn Dec Calc 27[dB]
£ Irr Atn Dec_Default Calc = 27[dB]
=] Irr_Atn Noe 27([dB]
g 1rr_Dac Bandwidth Hz 4.7826087 [kHz]
9 Irr_Dec_Bandwidth Ppm = 11,96303566 [ppm]
s 7 l\_ || Irr_Dec Freq = 399.78219838 [MHz]
£ oy i | - ’ b o Irx_Dec Merit Factor
= Irr_Dacoupling = TRUE
S RSSO R R e e e - FRIE
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 50.0 400 300 20.0 10.0 Irr_Noiss = WALTZ
/11 AN — I e s D
Irr Pwidth = 0.115[ns]
| —— — Irr_Pwidth Default 0.115[ms]
= ARES FHEUIBTCHAFERBIAE2RERA 2 g3 T BB Irr_pwidth Dafault Cale = 0.115[ma]
n oW e SNCcYEeoUVLYaRANAR VA= o s . B & w N Irr_Pwidth Templ = 0.115[ms]
ES =8E8 ERAAN AR EEERERAEE s AR a2 & 8 Irr Wurst = FALSE
o e ol o o S ES R RARA R e Raks i B n) i o o
X : parts per Million : Carbonl3 ecimaticn Rate
Filaname = MIT7-16-a_Proten-1-4.
Author = delta
Experiment = proton.jxp
Sample_Td = MIT7-16-a
Solvent = CHLOROFORM-D
Actual Start Time = 4-JUL-2019 10:18:27
Revision_Time 26-MAY-2020 22:07:48
Comment single pulse
Data_Format 1D COMPLEX
Dim_Size 13107
X_Domain Proton
Dim_Title Proton
Dim Units [ppm]
Dimensions 3
- 1
Field Strength = 9.389766[7] (400 [MHz]
X Acq Duration 2.18628096 [s]
X Domain = Proton
X Freq =
X Offset -
X_Points
X Prescans =1
2 X Resolution 0.45739775 [Hz]
) X_sweep = 7.4940048 (kEz]
X_sweep_Clipped = 5.99520384 [kHz]
Irr_Domain = Proton
g Irr_Freq 39978219838 (MAz]
- Irr Offsat = 5[ppm]
Tri_Domain Proton
Tri_Freg 399.78219838 [MEz]
H?g Tri_Offset 5[ppm]
i Blanking = 2[us]
| Clipped FALSE
r If 122 ik Scans =3
J = / = Total_Scans =8
1 M i Relaxation Deley - 5iel
=56
] 26.1[dc]
4 10.25[us]
= 2.18628096(s]
- = 45[deg]
- = 6[dB]
b = 5.125[us]
off
[T [ ofe
2 Dante_Locp = 500
5 Dante_Presat = FALSE
= | | JJ Decimation Rate 0
A=l U LUL i J Experiment_Path o:\Program Files\JEOL
] Tnitial_Weit 1ls]
T Phase (0, 90, 270, 180, 180
0 | Presat_rime 5(a]
Prasat_Time Flag FALSE
‘ Relaxation Delay_Cale = 0[s]
Relaxation Delay Temp = 5[a
<] Repetition Time = 7.18628096[s]
=
=
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abundance

=
§ o
=3
---- PROCESSING PARAMETERS ----
sexp( 2.0[Hz], 0.0[s] )
= trapesoid( O[%1, O[%], 80[%], 100[%] )
= zerofill( 1 )
w E£t( 1, TRUE, TRUE )
machinephase
22
<
=]
=
Pilename = MIT7-16-21-0711_Ga
Author dalta
Experiment = carbon.jxp
sampla_zd = MJTT-16-a1-0711
Selvent = ACETONE-D6
Actual_Start Time = 11-JUL-2019 11:47:
Revision Time = 3-DEC-201% 17:17:
<
g_ Comment = gingle pulse decou
Data_Format =1p
Dim Size = 26214
Dim_Title carbonl3
Dim_Units = (ppm]
Dimensions x
Spactronster = JME-ECE400R/S1
o Field Strength = 9.389766([T] (400[M
= X_Acq_Duration 1.03809024 [a]
o X Domain = Carbonl3
X _Freg = 100.52530333 [MEz]
X offset = 100 (ppal
X Points 32768
X_Prescans -a
X_Resolution 0.96330739 [Bx]
X_Sweep = 31,56565657 [kHzl
- X_Sweep_Clipped = 25,25252525 [kHz]
= ITr_Domain = Proton
Irr Freq 399.78219838 [MEz]
Irr Off: 5[ppm]
- Blanking 2[us]
) Clippad = TRUE
= Scans 1024
E Total Scans = 1024
E] l |J | ‘ ‘ HI Ralaxation Dalay = 2181
£ ol Recvr_Gain = 50
= Temp_Get = 25.7[dC]
T T T T T T T T T T T | X_90_Wideh 9.323[us]
210200.0 190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 700 60.0 50.0 40.0 30.0 200 10.0 O i_xgi'ﬂ-m = 36?2201902"-3
- g
| N | == e | AN L o B
—_— ¥ Pulse = 3.10766667 [us]
o Irr_Atn Dec = 27[dB]
= BN R E LRI AR P TSRl HEEZ 5 o & Irs At Dec_Cale 27[dB]
a R R i g e B B e e Ll el o Irr_Atn_Dec_Default Cale = 27[dB]
2 FEESUS IS aRRNERER ST cAzs 4 % & T atn s riam
— A — B T e R e B B e B R B I B e I I Irr Dec Bandwidth Hz = 4.7826087[kBz]
X : parts per Million ; Cathon13 Trr_Dec Bandwidth Ppm = 11.96303566 [ppn]
=]
- JEOL
- Filename = MIT7-12-a-0719_Proton
Ruthor = delta
Experiment = proton.3xp
Sample_Id = MIT7-12-a-0719
Solvant CHLOROFORM-D
Actual_Start_Time = 19-JUL-2019 00:38:42
Revision Time = 26-MAY-2020 11:30:41
Comment = singla_pulsa
Data Format = 1D COMPLEX
Dim_Size = 13107
X Domain = Proten
Dim Title = Proton
o | Dim Unita = [ppal
Ll Dimensions x
Spectrometer = JM-ECZ600R/S3
Field Strength = 14.09636928[7] (600[M
0.87031808[s]
T s = Proton
= E 6001723046 [Mizz]
|< = = 5[ppm]
16384
| < =1
=4 = 1.1490052[Hz]
= 188253012 [kHz]

{ Sweep
I,,,., X_Sweep_Clipped 15.06024096 [kHz]
=
B

i 3 Irr_Domain = Proton
b Irr_Freq 600.1723046 [MHz]
| | Tﬁ ‘ Irr Offset = 5[ppm]
| o i (2 fa Tri_Domain = Proton
= | | 2 a8 ’ = = Tri_Freq 600.1723046 [MHz]
> Il ) / Tri_Offset 5 [ppm]
. & & Blanking 2[us]
Clipped FALSE
Seans =38
Total_Scans 8

Relaxation Delay =
Recvr_Gain -
Dante_Loop -
Dante_Presat =
1 .J Decimation_Rate
o U W Experiment_Path c:\Program Files\JEOL
Initial Wait =1[s
T| Phase = {0, 90, 270, 180, 180
0 | Presat_Time = 5[s]
Presat_Time Flag = FALSE
‘ Relaxation Delay_Cale = 0[s]
- = — Relaxation Delay_Temp = 5[s]
2283 EnRZBETRILRB YIS 5 8 g repetition Tine = 5.87031808[s]
SSSSSoccSoommmmAana—==900 g
B R R R R R RPN A PY RARA A B YRR RE PRI =
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20.0

(tﬂuusﬂndths)

dEDLo

Filename
Author

Experiment
Sample Td

Solvent

Actual Start Time
Revision_Time

Comment
Data_Format
Dim_Size
X_Domain
Dim_Titla
Dim_Units
Dimensions
Spectrometer

Field Strength
X _Acq Duration
X_Domain

X Exag
X Offset
X_Points
X Prescans
X _Resolution

Irr Offsat
Blanking
Clipped
Scans

Total Scans

Relaxation Delay
Recvr_Cain

Temp_Get

X_90_Width

X_Acq_Time

X_Angle

X_Atn

X _Pulse

Irr_Atn Dec

Trr_Atn Dec_Calc

1irr Atn Dec_Default Calc
Ter_Atn Noe

1rr Dec_Bandwidth Hz
Irr_Dec_Bandwidth_Ppm
1rr Dec_Freg
Irr_Dec_Merit_Factor

2000 1900 1800 1700 1600 1500 1400 1300 1200 llDU 1000 900 80.0 700 600 500 400 300 200 10.0

198.060 —

X: pzms per Million

125,730

61.966

o=
W
()
F

g

Irr_pwidth

Irr_Pwidth Default
Irr_pwidth Default Cale
Trr_Pwidth Templ

Irr Wurst

Decimaticn Rate

i\ Trr Offut Default

54453 —
50.572
35.767
26.778 —
20.712 ~
20.578

= MJT7-12-a-€13-0711
= delta

= carbon.j;

= MJT7-12-a-€13-0711
ACETONE-D§

= 11-JUL-2019 13:34:
3-DEC-201% 17:15:

single pulse decou
1D COMPLEX

26214

Carbonl3

Carbonl3

[ppm]

x
JMM-BCEZA00R/S1

9.389766[T] (400[M
1.03809024 [a]

rbonl3
100.52530333 [MEz]
100 [ppm]
= 32768

4
0.96330739 [Bz]

3156565657 [kHz]
25. 25252525 [kHz]

Proton
399.78219838 [MHz]
pm]

= 25.2[dC]

= 9.323[us]

= 1.03809024[s]

30 [deg!

= 9.1[aB]

= 3,10766667[us]
= 27[dB]

= 27[dB]

= 27[dB]

27([dB]

4.7826087 [kAz]
11.96303566 [ppa]
= 399.78219838 [MEz]

TRUE

TRUE
WALTZ

s
0.115[ms]
0.115 [ma]
= 0.115[ns)
= 0.115[ms]
FALSE

°

o -

=99

"~

I
Z 1 pom

r 4001700030 M 2
wow FA
B [
B 0.30 He
a3
RC 1.00

EXPNO
i
Data” " 20toosor
1854
WS et
PROBHD_5 mm PABEC BB
PUL 243
1 65536
SOLVENT DGl
D:
SWH otzE20 e
FIDRES  q.12226a [t
AQ 40804588 200
nG 2
ow
DE
E 6732 K
D1 1.00000000 et
ina 1
CHANNFL 1
NUGH 1l
1 15,50 ussc

-1.00 46
1318669795 W
Srot 4001718007 Mz
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dEDL:)

5.464"
3163
3.161
3.149
3.142
3.138
3.040
3.034

3.029
3.023
3.019
3013
2.431
2420
2.406
2395
2384
2372
2308
2.194
2.182
2171
2.160
2.146"
0.000 ~

_Delay Temp
Repetition Tine

<
=
= ---- PROCESSTNG PARAMETERS ----
sexp( 2.0[Hz], 0.0[s]
trapezoid( 0[%1, 0[¥], 80[%], 100(%] )
zerofill( 1 )
B £Ft( 1, TRUE, TRUE )
r machinsphass
2 ppo
Y N
‘-
=Y \
=7 Filename = MJT6-80-a-C13_Carb
g TS Author delta -
Experiment = carbon. jxp
Sampla_Td = MJT6-80-a-C13
8n Solvent = CHLOROFORM-D
Actual_Start_Time = $-JUN-2019% 10:34:
= Revision_Time = 10-JUN-2018 08:21:
=3
o Comment = single pulse decou
= 1D COMPLEX
Dim_Bize = 26214
Dim_Title Carbon13
Dim Units = [ppm]
o Dimansions x
S Spactronster = JM-ECZ600R/S3
@
Field Strength = 14.09636928[T1 (50
X_Acq Duration 0.69206016[a]
X_Domain Cazbonl3
X_¥Fraq 150.91343039 (MEz]
& X OfEset = 100 [ppm]
= X_Points 32768
a X _Prescans =
1.44496108 [8z]
= 47.34848485[kHz]
= 37,87878788 [kuz]
- ton
600.1723046 [MHz]
37 = S[ppm]
: Ca
=} = 300
E Total Scans = 300
E] Relaxation_Delay 2(s1
_g “ l “I Recve_Gain 50
=R Get = 25,3[4C]
T T T T T T T T T T T T T T T T T T T T T X_90_width 9[us]
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¥ rcq Time = 0.69206016[s]
X_Angle 30[deg]
’ ! J X htn = 9.5[dB]
[ = s X Pulse - :g«:zﬁ
— Irz Atn Dec = 20.656[dB]
& SR SERCY 2T YERERESAREREEER88 & 24 Irz_Atn Dec_Calc 20  en6[an]
- S VRO =Y =M =M= eg N = = Irr_Atn Dec Default Calc = 20,656 [dB]
& =& I 8803 nAARRR8EESEERRERE & &a Ieé AtniNos 20_gbbTan]
— e B e R e T R R R e R e R R e Irr Dec Bandwidth Hz = 7.23684211 [kHz]
X : parts per Million " Carbon13 Irr_Dec Pandwidth Ppm = 12.05794078 [ppal
E dEDLﬁ’
] ‘,,,
Filename = MIT7-41-a-H_Proton-2-
Author = delta
Experiment = proton.jxp
Sample_Td = MIT7-41-a-H
= Solvent = CHLOROFORM-D
ol Actual_Start Time = $-JUN-2019 17:09:58
Revision_Time = 26-MAY-2020 11:43:00
Comment = single pulse
Data_Format = 1D COMPLEX
rea Dim_Size = 13107
[ = X_Domain = Proton
» (2 oS i, TS o Dim _Title = Proton
i = [ 5]= _:[oq Dim_Units = [ppm]
- Dimensions i
8o
Field Str = 14.09636928[T] (600[M
] X Acq Duration 0.87031808 [s]
e X Domain = Proton
aa X Freq = §00.1723046 [MHz]
X Offset = Slppm]
X_Points 16384
4 X Prescans =1
X_Resolution 1.1490052 [Hz]
o *_sweep = 18,8253012 [kHz]
| e Ifg X_sweep_Clipped = 15.06024096 [knz]
il £ 5 ES E (R Irr_bomain = Proton
& = = = ‘ = Irr_Freq 600.1723046 [MHz]
] o e Irr Offsat = 5[ppm]
||3 Tri_Domain Proton
Tri_Fr 600.1723046 [MHz]
Tri_Offset 5[ppm]
Blanking = 2[us]
] Clipped = FALSE
o Scans =8
— Total_scans =8
Relaxation Delay = 5[s]
=45
| 24.4[dc]
J J 13.9[us]
= 0.87031808(s]
1 = 45[deg]
= 5.9[dB]
] = 6.95[us]
off
o ¥ ofe
2 Dante_Locp = 500
k| Alu Dante_Prasat = FALSE
3 { Decimation_Rate )
Bol J JL 1, I 4 l g . Experiment_Ppath c:\Program Files\JEOL
] Tnitial_Wait 10s]
T T "7 PRase ©, 90, 270, 180, 180
3.0 2.0 1.0 ( | Presat_rime 5081
| Prasat_Time Flag FALSE
Ju-% Relaxation_Delay_Cale = 0[s]
/ i\\\\\\\t‘é.-(:-:l—i‘?::t- aleat i faiar 5(s

5.87031808 [s]
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:JEIJLO

S
o ---- PROCESSING PARAMETERS ----
sexp( 2.0[Hz], 0.0[s]
trapezoid( O[%], 0[%], 80[%], 100(%] )
zerofill( 1 )
££t( 1, TRUE, TRUE )
machinephase
ppn
=
g
Filename MIT7-41-a-C13_Carb
TS Author delta
Experiment = carbon.jxp
Sample_Td MIT7-41-a-C13
= 80 Solvent = CHLOROFORM-|
= Actual_Start_Time $-JUN-2019 16:2
& Revision_Time = 26-AUG-2018 01
Comment = single pulse decou
=1p x
= 26214
Carbon13
= [ppm]
x
= sp.cuo--nz = JMM-ECZ600R/S3
=
o Field Strength 14.09636928[T] (60
X_Acq Duration 0.69206016[s]
X_Domain = Carbonl3
X_Freq 150.91343039 (MEz]
X_Offset = 100 (ppm]
X_Points 32768
X_Prescans =4
¥_Resolution 1.44496108[8z]
< X_sweep = 47.34848485 [kHz]
S X_sweep_Clipped = 37.87878788 [kHz]
= Trr_Demain = Proton
Irr_Preg 600.1723046 [MHz]
Irr OFf: = 5[ppm]
— Blanking 2[us]
@ Clipped = FALSE
=] Scans = 200
E ‘ } | | Total Scans = 200
E] l J H H\ ¥ | Relaxation Delay = 2(s]
_g = Recvr_Gai: 50
= Get 25, 4[dc]
T T T T T T T T T T T T T T T T X_90_width 9[us]
200.090.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0 0 X Acq Time = 0.69206016[s]
X_Angle 30[deg]
I |1 X _Atn 9.5[dB]
Y - == - [} ‘ X Pulse 3[us]
== e Irz_Atn Dec = 20.656[dB]
2 28 L2982 RLETY s 282 5 L2 Irr_Atn Dec Cale 20. 656 [aB]
el % @ EQ=Oo =m0 € 585 i e e Irr_Atn Dec Default Calc = 20.656[dB]
5 ie SEagadsgyy 3 o8 ¥ &5 e aen s 20 gss
Ll 3 G ot e e i e K B Trr I nw Bandwidth Hz 7.23684211 [kHz]
X parts per Million FCarbon13 Irr_Dec Bandwidth Ppm = 12.05794078 [ppm]
=~ o
=
Filename = MJT7-15-a-0707_Proton
] Author = delta
Experiment = proton.jxp
Sample_Td = MJT7-15-2-0707
Solvent = CHLOROFORM-D
© Actual Start Time = 7-JUL-201% 14:26:35
S Revision_Time = 26-MAY-2020 22:18:37
i Comment = single pulse
1 (g Data_Format = 1D COMPLEX
] Dim_Size = 13107
1 X_Domain = Proton
‘ Dim Title = Proton
vl Dim_Units = [ppm]
< Dimensions 3
- 1
] nnm i Strength = 9.389766[7] (400 [MHz]
1 X Acq Duration 2.18628096 [s]
| X Domain = Proten
-+ X Freq =
S Ig - X Offset -
=t L] X_Points
i
X Prescans =1
X _Resolution 0.45739775 [Hz]
2 (B (v o i X_sweep = 7.4940048 (kEz]
1 IR f n (& =) X_sweep_Clipped = 5.99520384 [kHz]
] e bl o = Trr_Demain = Proton
2 Irr_Freq 39978219838 (MAz]
‘ . r = Irr Offset = 5[ppm]
1 : ([ Ed S £ = xri_pomain Sontiok
< < = = Tri_Fregq 399.78219838 [MEz]
J il J J Tri_Offset 5[ppm]
/ Blanking = 2[us]
] Clipped = FALSE
e Scans =8
o] Total Scans =3
Relaxation Delay = 5(a]
Recvr_Gain =56
23.6[dc]
10.25[us]
= 2.18628096[s]
= 45[deg]
= 6[dB]
] = 5.125[us]
] off
[TE ofe
2 Dante_Locp = 500
K| h L Dante_Presat = FALSE
e UL U \_ Decimation_Rate 0
g Experiment_Path c:\Program Files\JEOL
] Tnitial_Weit 1(s]
— ,.u.wr..“.HH.H,.‘H.Hy.‘”..uru‘..‘“.H.,‘H..‘..w‘..H.H‘r.”.””.wPm" (0, 90, 270, 180, 180
Presat_Time 5
I Prasat_Time Flag FALSE
%”M%\% [ e S a
I S . | e g
It SN NIl RN IRl RnRY R ORI SN T AR NS T SR g Repetition Tine = Te18628006 ]
ANHANNARRORREXTOEIR NN AN ATIITAMqaad—S3nnagdacdSoTTa~~ J
06 68 06 06 [ = 1= [ b= 0= I = 1= e [ b (= = e = o e e = e e e e e e e e e e e e e S e RN mm e Em e ool ool o
X : parts per Million : Proton
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=

dEDLO

Actual_Start Time
Revision_Time

Comment
Data_Format
Dim_Size

Spectromater

Field Strength
X_Acq Duration
X Domain

X Freq

X Offset
X_Points

X Prescans
X_Resoclution
X_sweep
¥_sweep_Clipped
Irr_Domain
Irr_Freq

Irr OFf:
Blanking
Clipped
Scans

Total Scans

Relaxation Delay
Recvr_Gain
Temp_Get
X_90_Width

¥ _Pulse
ITr Atn Dec

= MJT6-101-a-€13 Car

= delta

= carbon. jxp

= MJT6-101-a-C13

ACETONE-DE
7-JUL-2019 22:28:
8-JUL-201% 08:44:

single pulse decou
1D COMPLEX

26214

Carbonl3

Carbonl3

(ppm]

nwwnu

x
JMM-ECZ400R/S1

= 9.389766[T] (40D[M
1.03809024 [a]

= Carbonl3

100.52530333 [MEz]

100 [ppm]

= 32768

4

0.96330739[Hz]
3156565657 [kHz]
2525252525 [kHz]

Proton
399.78219838 [MHz]
S[ppm]

2[us]
TRUE
= 1024
= 1024

= 24.4[dC]

= 9.323[us]

= 1.03809024[s]
30[deg]

9.1[dB]
3.10766667 [us]
27[dB]

5383
5.375
3.717

O =
cgeIInoQ
Lol e B B B i
ci el ol ol ol ol e o

2717
2.707

"
n
L

=

1.720
1.706
700

1

Phase

Presat_Time
Prasat Time Flag

Relaxation Delay_Cale
Relaxation _Delay Temp
Repetition Time =

=g Irr_Atn Dec Calc 27[dB]
il Irr Atn Dec_Default Calc = 27[dB]
9 Irr_Atn Noe 27([dB]
g 1Irr_Dec Bandwidth Hz 4.7826087 [kHz]
9 Irr_Dec Bandwidth Ppm = 11.96303566 [ppm]
8 e ‘J\._ " ad Irr_Dec Freq = 399.78219838 (MHz]
=) B Irr_Dec_Merit_Factor
= Irr_Dacoupling = TRUE
RS s e e e (EREREsRa BEREEmEa BE 1 Hiee o R
200.0 190.0 180.0 170.0 160.0 15 0.0 40.0 30.0 200 10.0 Irr_Noiss = WALTZ
Irr_Offset Default = 5[
‘ / # ‘ ‘ ‘ Irr Pwidth = 0.115[ns]
Irr_pwidth Default 0.115[ms]
s = = 2 oM 2 Irr_pwidth Default Cale = 0.115[ms]
= an = & = in Trr_Pwidth Templ = 0.115[ms]
= =t g n: L 8 Irr Wurst FALSE
ot Sy SEEL = Dealmation 0
X : parts per Million : Carbonl3 iR eI Ree
E JEO Lo
"
Filename = MIT9-50-A-DMSO_Proton
] Author -
Experiment =
o 1 Sample_Td =
< Solvent =
Actual Start Time =2
Revision_Time
Comment = single pulse
Sy Data_Format = 1D COMPLEX
= Dim_Size = 13107
X_Domain = Proton
Dim Title = Proton
3 = Dim Units = [ppm]
o= = Dimensions =
- = 1
1 Field Strength = 9.389766[7] (400 [MHz]
] X _Acq Duration 2.18628096 ]
‘ ™ X Domain = Proton
=3 = X_Freq =
( (% lei it X _Offset -
=} X_Points
X Prescans =1
X _Resolution 0.45739775[Ez]
X_sweep = 7.4940048 (kEz]
S ' i & X_sweep_Clipped = 5.99520384 [kHz]
=7 l' & & Irr_Domain = Proton
‘ = = Irr_Freq 39978219838 (MEz]
| Trr Offsat = 5[ppm]
| JI Tri_pomain Proton
J J J Tri_Freq 399.78219838 [MEz]
P J Tri Offset 5[ppm)
o Blanking = 2[us]
4 Clipped = FALSE
g Scans =8
] Total_Scans =8
Relaxation Delay = 5[s]
=66
24.9[dc]
] 10.25[us]
= 2.18628096[s]
1 = 45[deg]
- = 6[dB]
= = 5.125[us]
off
o [ ofs
2 A Dante_Locp = 500
| LJ J Danta_Prasat = FALSE
E ol { 5 Decimation_Rate )
B Experiment_Path c:\Program Files\JEOL
] Tnitial_Weit 1(s]

(0, 90, 270, 180, 180

5
FALSE
0[s]

7.18628096 [s]
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= ---- PROCESSING PARAMETER3 --—-
= sexp( 2.0[Hz], 0.0[a]
trapezoid( O[%1, 0[%], 80[%], 100(%] )
zerofill( 1 )
£Ft( 1, TRUE, TRUE )
machinephase
ppo
=3
=l
¥
Ts Filename = MJT9-50-8_Carbon-1
Author delta
Experiment = carbon. jxp
8 Sample_Td MITS-50-a
C| Solvent = CHLOROFORM-D
—_ Actual_Start_Time 21-NOV-2019 18:23:
= = 21-NOV-2018 22:31:
@
= single pulse decou
= 1D COMPLEX
= 26214
Carbon13
= [ppm]
x
= JM-ECZ600R/S3
g_ Field Strength = 14.09636928[T] (60
a X_Acq Duration 0.69206016[s]
X_Domain = Carbonl3
X_Freq 150.91343039 (MEz]
X_Of£set = 100 (ppm]
X_Points 32768
X_Prescans =
¥_Resolutien 1.44496108 [8z]
X_Sweep = 47.34848485[kHz]
o X_sweep_Clipped = 37.87878788 [kHz]
= i = Proto:
- 600.1723046 [MHz]
= S[ppm]
7 2 2
=) =231
E Total Scans =231
5 Relaxation _Delay = 2(s]
g Recvr_Gain 50
Hoo i " " > 2 . Get = 25.8[dC]
T T T T T T T T T a T T T T T T T T T] X_30_width 8.6[us]
210200.0 190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0  0f X Aeq Time = 0.69206016[s]
X _Angle 30[deg]
T
= i X _Pulse 2.86666667 [us]
;x\wﬁ-—moaxr-w:? oo = mmw o (=) IEz_Atn Dec Si18.122(cn]
o mvvm§cm—vmm—-mho$ohgd LI > B 4 <t g Irr_Atn Dec_Calc 16.132[dB]
o e ayu moalpeliavia o b oie e I B o ke = Irr_Atn Dec_Default Calc = 16.132[dB]
g FRIFTAAAISAASHEEEREES g B8R & & IXEAEn Mok i1
XN ,_4,_‘,]_3_4,_<,ﬁ,_._<,a,_‘,_‘,_4,_4,_<,_.,_4,_4,_<,_._4 Irzlﬂacﬂaﬂd‘udt—hﬂx = 7.23684211 [kHz]
parts per Million : Carbon’ Irr_Dec Bandwidth Ppm = 12.05794078 [ppal
] 5 JEOL :; ’
o
i |
Filename = MIT-9-86-ath_Proten-3
Author = delta
Experiment = proton.jxp
] Sample_Td = MIT-9-86-a+h
i Solvent = CHLOROFORM-D
-] Actual_Start Time = 6-HOV-2019 21:19:31
Revision_Time = 5-FEB-2020 13:39:05
o Comment. = single pulse
'—' Data_Format = 1D COMPLEX
Dim_Size = 13107
_— X_Domain = Proton
L Dim_Title = Proton
Dim_Units = [ppm]
Dimensions x
e = 1
1 rlnld i Strength = 9.389766[7] (400 [MHz]
- X Acq Duration 2.18628096 [s]
24 X Domain = Proton
f 8r i :
] X Offset -
o0 X_Points
= [ X _Prescans -1
Z X_Resolution 0.45739775 [Ez]
1 X_sweep = 7.4940048 (kEz]
£ X_sweep_Clipped = 5.99520384 [kHz]
=2 Irr_Domain = Proton
Irr_Freq 39978219838 (MAz]
'S = Irr Offset = 5[ppm]
<=7 2 Tri_Domain Proton
| Tri_Fregq 399.78219838 [MEz]
Tri_Offset 5[ppm]
v ] Blanking = 2[us]
=] Clipped = FALSE
a -4 b [& Scans =8
<1 |= B B = } - Total_Scans =8
= Relaxation Delay = 5[s]
[ Recvr_Gain =46
o 23.8[dc]
s f & 3 & g H‘g 10.25[us]
| = =3 = e = 2.18628096(s]
= 45[deg]
34 | , J } = 6[dB]
I ) Y = 5.125[us]
] off
o — ofe
2< Dante_Locp = 500
| . Dante_Presat = FALSE
s ] L | Jk " Decimation_Rate 0
ot — ™ BT Experiment_Path c:\Program Files\JEOL
] Tnitial_Weit 1is]
T T T T ._.HHr.‘.“.‘..y‘.u‘.y ,‘.”.H | erinsa (0, 90, 270, 180, 180
6.0 5.0 4.0 Presat_Time 5081
I\ || Presat Time_Flag FALSE
L‘—\ '&M—J\aaﬁ,\ H‘%F—(_ g /t Relaxaticn Delay_Cale = 0[s]
= = SesesSS s Relaxation Delay Temp = 5[a
S D s Pl PR N R NI NS 2T eSS RSS2 9 98220859y & Reretition Tine = 2. 18628006181
e B A B e B o e B e R T e et e B v Bt e T e o B B B R e B B e M B R B A R bl o T R
B e e e e e e e e A e e e e Y- R R R I IR I R I I I I i e R R e R |
X : parts per Million : Proton
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dEDLo

Filename
Author

Experiment
Sample_Td

Solvent

Actual Start Time
Revision_Time

Comment
Data_Format
Dim_Size
X_Domain
Dim_Titla
Dim_Units
Dimensions
Spectrometer
Field Strength
X _Acq Duration
X Domain

X Freq
X Offset

= MJT9-86-a-C13 Carb

= delta

= carbon. jxp

= MJT9-86-a-C13

CHLOROFORM-D
7-HOV-2019 16:46:

27-MAY-2020 08:50:

= single pulse decou
1D COMPLEX

i

x
JMM-ECEZA00R/S1

9.389766[T] (400[M
1.03809024 [a]

rbonl3
100.52530333 [MEz]
100 [ppm]
= 32768

4
0.96330739 [Bz]

3156565657 [kHz]
2525252525 [kHz]

0.000 ——

Repetition_Tine

] Trr_Domain = Proton
3 Irr_Freq 39978219838 (MEz]
Irr Offsat = S[ppm]
Blanking 2[ua]
4 Clipped TRUE
Scans = 200
] Total Scans = 200
Relaxation Delay = 21s]
1 Recve_Gain 50
Temp_Get = 24.2[4C]
X_90_Width = 9.323[us]
3 X _Acq_Time = 1.03809024[s]
] X AngTe 30[deg]
1 ¥ Atn = 9.1[aB]
B X _Pulse = 3.10766667[us]
Irr_Atn Dec = 27[dB]
o] Irr_Atn Dec_Calc = 27[dB]
£ i Irr_Atn Dec Default Calc = 27[dB]
E=! Trr_Atn Noe 27([dB]
5 o Irr_Dac Bandwidth Hz 4.7826087 [kHz]
] Irr_Dec Bandwidth Ppm = 11,96303566(ppm]
s 1 1rr_Dec Freq = 399.78219838 [MEz]
£ o4 Irr_Dec Merit Factor
Irr_] = TRUE
TTTTTT T FrrIrrTT REREAE T BRERm R T T TTTTTTY SRR BRES RS LR AR 1 125 Moo = TRUE
210.0 200.0 190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 0.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0 Irr_toiss = WALTZ
I Irr_Offset Default = 5[
I\ iy — DT A e .
L L | Lq_ / N = S Irr_pwidth Default 0.115[ms]
2 = 989 = ges = o g ;e Irr_Pwidth Default Calc = 0.115[ms.
2 58 ERESPEREZELEEE 3AS § 5§ 2 4 g3g o i e
E =R IFE0S-328BERES EREE 8 B8R F I 885 Irr_Wurst FALSE
von~ e BN RIS P WO s D B D Deci ion o
X : parts per Million : Carbonl3 el Ll
E JEO LO
=
=
CO,Et
<] CH ZCH Filename =
- N Author -
] CO,Et e T
1 Sample_Id = MJT7-18-a-1011
3 N Solvent = CHLOROFORM-D
1 ~ O Actual_Start_Time = 11-0CT-201% 15:49:36
Revision Time = 10-JAN-2020 16:43:03
1 N t = singla_pulsa
1 \ Data_Pormat = 1D COMPLEX
Dim_Size = 13107
= TS b3 - X Domain = Proten
] (o F 2 Dim Title = Proton
2’; = Dim Units = [ppm]
] 8s Dimensions x
ke > t
=
Tield Strength = 9.389766[7]1 (400 [¥Hz]
] X_Acq Duration 2.18628096[s]
X_Domain = Proton
X_rreq = 389.78219838 (MEz]
P X_Offset = 5(ppm]
1 X_Points 16384
1 X Prescans =1
1 X Resolution 0.45739775 [E=]
X_sweep = 7.4940048 [kEz]
X_Sweep_Clipped = 5.99520384 [kHz]
] Izrr Domain = Proton
q s (g ] Irr_Freq 399.78219838 (MEz]
(& 9 bt Izr Offset = 5[ppm)
ey el Tri_Domain Proton
=3 Tri_Freq 399.78219838 [MEz]
Tri_Offset 5[ppm]
1 Blanking = 2[us]
3 clipped = FALSE
en Scans a
= 2 2 g o Total_Scans a
= = = < Relaxaticn Delay = 5[]
1 Recvr_Gain =56
Ce 25.2[dC]
10.25[us]
J J }I = 2.18628096(s]
- 1
= 6[dB]
= 5.125[us]
Off
Q % ore
g | Dpante_Loop = 500
3 Dante_Prasat = FALSE
B Decimation_Rate o
i o T | Experiment_pPath c:\Program Files\JEOL
Gl Initial Wait 1(s;
T| Phase (0, 90, 270, 180, 180
Presat_Time 5(al
I Presat Time Flag FALSE
Relaxation Delay Calc = 0[s]
Relaxaticn Delay Temp = 5[a]

7.18628096 (=]
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| L

CO,Et
CH,CH
CO,Et

:JEDLO

---- PROCESSING PARAMETERS ----

sexp( 2.0[Hz], 0.0[s]

trapezoid( 0[%]1, 0[%]1, 80[%], 100(%] )}

(thousandths)

T T T T T T T T
170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0

72 |

|

o
=1
@

v
S
(=1
w
2
=
S

=
=k

52431 ~_

62349

30.659
21,661 —

zerofill( 1 )

£Ft( 1, TRUE, TRUE )

machinephase

ppo

Filename = MJT7-18-a-€13-1011
Author delta

Experiment = carbon. jxp
Sample_Td MIT7-18-a-C13-1011
Solvent = CHLOROFORM-D

Actual_Start_Time
Revision Time

Comment
Data_Format

Spactronster

Field Strength

X_Prescans
X_Resolution
X_sweep
X_sweep_Clipped
Irr Demain

Total Scans

Relaxation _Delay
Recve_Gain

Irz_Atn Dec

11-0CT-2019 15:57:
11-0CT-2019 18:05:

single pulse decou
1D CoMPLEX

26214

Carbon13

[ppm]

x
= JW4-ECZ400R/S1

= 9.389766[7] (400[M
1.03809024 [s]

= Carbonl3

100.52530333 [MHz]

100 [ppm]

32768

4
0.96330739[8z]
31.56565657 [kHz]
= 25,25252525 [kHz]
Proton
399.78219838 [MAz]
5[ppm]

2[us]

TRUE

569

569

2[s]
50

25, 6[dC]
9.323[us]

= 1.03809024[s]
30 [deg]

9.1[dB]
3.10766667 [us]
27[dB]

|
[ e el asaa sl ol oo e Irr_Atn Dec_Calc 27[dB)
Ay O 3 VNG QY=g w o = Irr_Atn Dec Default Calc = 27[dB]
EEEE 3 ~AA8ERSE CTHER Iz IXSPAEHNON 27[d8]
e ClESESHLES PR S pR Irr Dec Bandwidth Hz = 4.7826087 (kHz]
* parts pér Million : Carboni13 Irr_Dec Pandwidth Ppm = 11.96303566 [ppm]
Filename = MJT6-65-b-0720_Froton
Author = delta
Experiment = proton. jxp
< Sample_Id = MJT6-65-b-0720
solvent = CHLOROFORM-D
Actual_Start_Time = 20-JUL-201% 14:50:28
Revision Time = 27-MAY-2020 18:19:13
t = singla_pulsa
Data_Pormat = 1D COMPLEX
Dim_Size = 13107
X Domain = Preton
(2 Dim Title = Proton
b Dim Units = Ippm]
Dimensions X
Tield Strength = 14.09636928[T] (600[M
. X_Acq Duration 0ral
S % Domain = Proton
o~ L X_Freq = 600.1723046 (2]
ﬁ xoreset = 5(ppm]
X_Points 16384
¥ Prescans =1
- X Resolution 0.68857351 [Hz]
[e (& =3 X sweep = 11.28158845 [kKz]
" &= = X_Sweep_Clipped = 5.02527076 [kHz]
=7 = Irr_Domain = Proton
Irr_Freq 600.1723046 [MHz]
Irr Offset = 5[ppm]
Tri_Domain Proton
<3 il S (2 i Tri_Freq 600.1723046 [MHz]
= ¥ = 2 & Tri_Offset 5[ppm]
B = Blanking = 2[us]
clipped = FALSE
Incomplets _Copy TRUE
Bl J e :
i / Total Scans =1
Relaxation Delay = 5(a]
Recvr_Cain 56
Tamp_Get 24.8[4c)
X_90_Width = 13.9[us]
X Acq_Time = 1.45227776(s]
X_Angle = 45 [deg]
X Atn = 5.9[dB]
X_Pulse 6.95[us]
o Irr_Moda ore
2 Tri_Mode = off
= Dante_Lecp = 500
g Dante_presat FALSE
2 LU | ,_Rate =a
El -_Path = c:\Program Files\JEOL
T T T| Initial Wait -
0| = 90, 270, 180, 180
L Presat_Time =
T ‘-».sl_‘l—'—-q—'—#-?.z‘” } Presat_Time_Flag FALSE
— —— Relaxation Delay_Cale = 0[a]
Rﬂﬂﬁﬁi‘ggﬁﬁgﬁﬁﬁﬁaﬁi??ﬁ@%ﬁi@?;ﬁ%@?ﬁ%mgggR%Rﬁﬁ§23§ﬁﬁﬁﬁgsﬁ & Relaxation Delay Temp = 5(s.
SO X O OO BN AN NN A TIITIIMMOM O MM = =0CC0C0SORG RGN ARAN K I Repetition Tine = 6.45227776(s]
L R S S g e S e e S e S e e e S S S e A i o e e S Y R s I T IS IR i e P o S P S - - SN = o
X : parts per Million : Proton
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==== PROCESSING PARAMETERS --—-
sexp( 2.0[Hz], 0.0[s]
o trapezoid( 0[%1, 0[%], 80[%], 100(%] )
27 zarofill( 1 )
£££( 1, TRUE, TRUE )
machinephase
ppm
HIRHIR: MIT6-65-b-C13-0720_Carbon-1-1.jdf
=
el Filename = MJT6-65-b-C13-0720
a Author delta
Qa Experiment = carbon.jxp
Sample_Td MIT6-65-b-C13-0720
Solvent = CHLOROFORM-D
Actual_Start_Time 20-JUL-2019 15:22:
= S5-JAN-2020 13:48:
= single pulse decou
= 1D COMPLEX
= 26214
=} Carbon13
8 lEm:m]
= JM-ECZT600R/S3
Field Strength = 14.09636928[T] (60
X_Acq Duration 0.69206016[a]
X_Domain = Carbonl3
X_Freq 150.91343039 [MEz]
X_OfEset = 100 (ppm]
X_Points 32768
X_Prescans =4
<] ¥_Resolution 1.44496108 [8z]
2 X_Sweap = 47.34848485[kHz]
X_sweep_Clipped = 37.87878788 [kuz]
Trr Demain - ton
600.1723046 [MHz]
= Sippa]
7 Z e
=) =162
E Total Scans =162
g " = — Relaxation _Delay = 2(s]
£ o " 9 Recve_Gain 50
= € = 26[ac]
T T T T T T T T T T T T T T T T T| X_90_Width 9[us]
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  0f X Acq Time = 0.69206016[s]
X _Angle 30[deg]
A N e——— | A | ] i it
& =8 SETAIBYERRCRA-HELEE: 8 HE 4 ©® Irz_Atn Dec_Cale 20. 656 [aB]
= Q0 == 0= on o= ) o L < n Irz_Atn Dec Default Calc = 20.656[dB]
g =8 IEEEATd AL ER 8 RF 2 8H e aen e 20 gsse
— g B e e e i B B I I B A B R B R Irr Dec Bandwidth Hx = 7.23684211 [kHz]
X Iparts per Million Carbon13 Irr_Dec_Bandwidth Ppm = 12.05794078 [ppal
1 [
=
2 2 JEOL
=
Filename = MJT7-22-b-0705_Froton
Author = delta
Experiment = proton.jxp
;— Sample_Id = MJT7-22-b-0705
Solvent = CHLOROFORM-D
Actual_Start_Time = 5-JUL-2019 08:44:25
Revision Time = 1B-JUN-2020 10:36:24
= t = singla_pulsa
© P Data_Pormat = 1D COMPLEX
ST L Dim Size = 13107
X Domain = Proton
Dim Title = Proton
] Dim Units = Ippm]
ey Dimensions x
(8% (3] [B(& 2 i
w = 2 F|= =
=7 Tield Strength = 14,09636928[T] (600[M
X_Acq Duration 1.45227776[s]
1 X Domain = Proton
] X_rreq = 600.1723046 (2]
i X_Offset = 5(ppm
(5 2 5/ X Points 16384
-+ =1 ‘ =1 = X _Prescans -1
S X Resolution 0.68857351 [Hz]
] X sweep = 11.28158845 [kKz]
Me | X_Sweep_Clipped = 5.02527076 [kHz]
4 H Irr_Demain = Proton
2 tl il J 9] Me " J Irr_Freq 600.1723046 [MHz]
Irr Offset = 5[ppm]
Tri_Domain Proton
Tri_Freq 600.1723046 [MHz]
4 Tei_Offset 5 [ppm]
Blanking = 2[us]
Clipped
Scans
Total_Scans
Relaxation Delay
1 Recvr_Gain
afdc]
9[us]
= 1.452277761s]
] = 45[deg]
-1 = 5.9[dB]
S = 6.95[us]
off
TR o ore
g 7 Dante_Locp = 500
k] _AJ'\ Dante_Prasat = FALSE
g ] | Decimation_Rate o
2 Experiment _Path c:\Program Files\JEOL
Gl Initial Wait 1[s;
T T| Phase (0, 90, 270, 180, 180
8. 0| Presat_Time 50s]
Presat Time Flag FALSE
/ J Relaxation Delay Calc = 0[s]
/ — Relaxation Delay_Temp = 5[s]
2 R & Repetition Tine = 6.45227776[s]
= < g
o =4
X:
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=
a JEOL
=
=4
a
=
=4 Filename = MJT7-22-B-C13_Carb
= Author = delta
= Experiment = carbon. jxp
807 Sample Id = MJT7-22-B-C13
= Solvent CHLOROFORM-D
27 Actual Start Time = 23-NOV-2019 12:07:
= Revision_Time = 21-JUN-2020 15:37:
2 (0]
g Comment single pulse decou
Data_Format 1D COMPLEX
= Dim_Size 26214
i X Domain = Carbonl3
= Dim_Title = carbonl3
e Dim Units = [ppm]
= Dimensions =x
o N Spectrometer = JMM-ECZ600R/S3
&
= ~ o Field Strength = 14.09636028[T] (60
= X_Acq Duration = 0.69206016([s]
o N @) X Domain = Carbonl3
= \ 7/ X Freq 150.91343039 (MEz]
= X Offset = 100 (ppm]
- ~ S X_Points = 32768
=) O/ X Prescans -4
= X_Resolution 1.44496109 [Bz]
N X_sweep = 47,34848485 [kHz]
= ¥_Sweep_Clipped 37.87878788 [kHz]
. Irr_Domain = Proton
% Me ; Irr_Fregq 600.1723046 [MHz]
23 Irr Offset = 5[ppm]
oo 9] Me Blanking 2[52';
= Clipped FALSE
=~ Scans = 1660
Total Scans = 1660
i
o Relaxation Delay = 2[s]
- Recvr_Gain 50
B Temp_Get = 27,1141
X_90_Width = 8.6[us]
e K _Acq_Time = 0.69206016[s]
- X_Angle 30 [deg]
¥ _Atn = 9.8(aB]
<4 X_Pulse = 2.86666667 [us]
o Irr Atn Dec = 16.132[dB]
=Y Trr_Atn Dec Calc = 16.132[dB]
£ q Irr Atn Dec Default Calc = 16.132[dB]
=] Trr_Atn Noe 16.132[dB]
g <] Irr Dec Bandwidth Hz 7.23684211 [kHz]
g Irr_Dec Bandwidth Ppm = 12,05794078 [ppm]
1 l { \ | [ i i J || 15 _Dec_Freq = §00.1723046 [MHz]
= < v Irr_Dec Merit Factor =z.2
b Irr_Dacoupling = TRUE
T T T T T T T T T T T T T T T T T T| 1rr_Noe = TRUE
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 40.0 300 20.0 10.0 0| 1rrvoiss = WALTZ
J | ‘ | ‘ Irr_Offset Default = S(ppm]
\ Ter Pwidth = 76[us]
i) - A Irr_Pwidth Default = 76[us]
7 SLRERESREIRERR 2 223 = zg 2 23 1ErDwldbl Dafault Cald = Je[ue]
= FEMC =N OoNXOMmM™=Cn = NS e ] o = o oA Irr_Pwidth Templ = 76[us]
2 FEIFRSREANNAAEE 8 RS @ R & & a Irr_Wurst
g R o e i e e S e i Deci ion
X : parts per Million : Carbonl3 el e
=
E o
CON HT Filename = MJT6-39-C-0710_Proton
1 S Author = delta
1 Experiment = proton. jxp
Sample_Id = MJT6-33-C-0710
Solvent = ACETONE-D6
Actual_Start_Time = 10-JUL-201% 15:56:08
AN N Revision_Time = 17-JUN-2020 11:06:08
1 3 = singla_pulsa
Data_Pormat = 1D COMPLEX
] = Dim_Size = 13107
X Domain = Proton
Dim Title = Proton
1 Dim Units = Ippm]
1 oa Dimensions X
Tield Strength = 14.09636928[T] (600[M
X_Acq Duration 1.45227776[s]
X Domain = Proton
1 X_rreq = 600.1723046 (2]
] X_Offset = 5[ppm]
X_Points 16384
] X Prescans =1
X_Resolution 0.68857351 [Hz]
" X_sweep = 11.28158845 [kHz]
2 X_Sweep_Clipped = 9.02527076 [kHz]
1 Izrr Domain = Proton
Irr_Freq 600.1723046 [MHz]
1 Irr Offset = 5[ppm)
Tri_Domain Proton
g Tri_Freq 600.1723046 [MHz]
I Tri_Offset 5[ppm]
p Blanking = 2[us]
] % 5 clipped = FALSE
- . Scans 8
- Total_Scans 8
[ g 2
J | P= jﬁ ) Relaxaticn Delay = 5[a]
Recvr_Gain =56
] e 23.4[dc]
1 < 90 3 13.9[us]
] Aog_T: = 1.452277761s]
s il = 45[deg]
= = 5.9[dB]
=1 = 6.95[us]
Off
3 % ore
5 . Dante_Locp = 500
ke=| Dante_Prasat = FALSE
- . N L imation_Rate °
5 Experiment Path c:\Program Files\JEOL
T 1] Initial Wait 1[s;
Phase (0, 90, 270, 180, 180
110 9 Presat_Time 5[a]
| Presat Time Flag FALSE
\ e \ — ____ || Relaxation Delay Calc = Ola]
EREEE R REE T b e e I P R R e R R R R Tl L T Brinvsnpigtanii i s
% LIRS EC S8 8RN R RN C R R e R NI INSLcESE2ANRRELEIARRT S RS Q5 g repetition Tine 6.45227776 8]
I R R e e e e e e e e e e e R R R R R F R R R B R R R RS RS R
X : parts per Million : Proton
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dEDL:)

<
g O
F
CONHTS ---- PROCESSING PARAMETERS ----
sexp( 2.0[Hz], 0.0[s]
trapezoid( O[%1, 0[%], 80[%], 100(%] )
zerofill( 1 )
£Ft( 1, TRUE, TRUE )
machinephase
AN N ppm
<
2 =
1 oa Filename = MJT5-89-C 1_Carbon
Author delta
Experiment = carbon. jxp
Sample_Td MIT5-88-C 1
Solvent = CHLOROFORM-D
Actual_start_Time 30-JAN-2019 09:30:
Revision Time = 4-JAN-2020 11:06
S Comment = single pulse decou
S Data_Format = 1D CoMPLEX
G 1 = 26214
Carbon13
= [ppm]
x
Spactronster = JM-ECZ600R/S3
Field Strength = 14.09636928[T] (60
X_Acq Duration 0.69206016[s]
X_Domain = Carbonl3
X_Freq 150.91343039 (MEz]
X_Offset = 100 [ppm]
o X_Points 32768
=R X_Prescans =4
o ¥_Resolutien 1.44496108 [8z]
X_Sweep = 47.34848485[kHz]
X_sweep_Clipped = 37.87878788 [kuz]
i - ton
600.1723046 [MHz]
= S[ppm]
- 2[us]
@ = TRUE
5 = 500
E Total Scans = 500
&
3 Relaxation _Delay = 2[s]
ge - n df Recve_Gain 50
= Get = 24,9[4C]
T T T T T T T T T T T T T T T T T T T 1 %_90_Width 9[us]
200.0190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 100 0f X Acq Time = 0.69206016[s]
X _Angle 30[deg]
1 L X _Atn 9.5[dB]
\ e X Pulse 3[us]
£ ° - = L Irz_Atn Dec = 20.656[dB]
g 8 4 BBELSRZRIZZTEITEELRES b €8 = Irr Atn Dec_Cale 20, 656(cE]
=) = ) R e e N R B R R A - e Bl IR | r= o e o Irz_Atn Dec_Default Calc = 20.656[dB]
2 T & iscdsscmannnmsssac ¢ =28 & A s 20 gssre
iy ares i Bt R R BACR R 0 i b S R % et ITrr_Dec Bandwidth Hz = 7.23684211[kHz]
X~ parts per Million : Carbon 13 Irr_Dec_Bandwidth Ppm = 12.05794078 [ppm]
=
ol
= JEOL
~id
N3
o
o Filename = MJT-7-88-C-1130_Proto
i Ruthor = delta
Experiment = proton. jxp
= Sample_Td = MJT-7-88-C-1130
el Solvent = ACETONE-D6
o Actual_Start_Time = 30-HOV-201% 12:55:11
— Revision Time = 17-JUN-2020 13:44:06
>4 Comment. = single_pulse
Data_Pormat = 1D COMPLEX
B Dim_Size = 13107
- X Domain = Preton
[ Dim Title = Proton
- Dim Units = Ippm]
w“ 3 Dimensions X
-+ g Tield Strength = 14.09636928[T] (600[M
- 9 X_Acq_Duration 0.87031808[s]
S X Domain = Proton
et - X_Freq = 600.1723046 2]
S & X ofrfset = 5[ppm]
o = oi X_Points 16384
T | ¥ Prescans =1
-7 2 X Resolution 1.1450052 [Hz]
-] b+ X sweep = 18.8253012[kHz]
& = X_Sweep_Clipped = 15.06024096 [kHz]
=4 ‘ Irr Domain = Proton
o =4 Irr_Freq 600.1723046 [MHz]
o i [ 2 & ] Irr Offset = 5[ppm]
Sqm d =4 Tri_Domain Proton
oo J ) J Tri_Freq 600.1723046 [MHz]
o Tri_Offset 5[ppm]
] Blanking = 2[us]
= Clipped FALSE
Scans 16
=3 Total_Scans 16
=
= Relaxation Delay = 5(a]
pls Recvr_Gain =66
23.3[dc]
= 17.75[us)
= = 0.87031808(s]
o] = 45 [deg]
=3 = 3.5[dB]
= 8.875[us]
i off
5 ] L3 off
§—4 Dante_Locp = 500
oS Dante_Prasat = FALSE
g ) y \_J \ Decimation Rate °
|8 < Experiment_Path e:\Program Files\JEOL
T T T T T T T T T T 7| Initial Wait (s,
11.0 10.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 i‘“" " L0 D0, 270,380, 290,
‘ resat_Time 5(al
\ f Presat_Time_Flag FALSE
\ s = = s [ =er \ Delay Cals = 0[s]
PR R R S S Pl bl d R T R S R F I FRET b B nn i
4 Ha=-S0rnaNxcEnnTITI T I T I IAAAASINAN=—"—m == =253 nnT <1 E T T T m g Repetition Tine oy 0S1e0RIN]
T e e e S e e e e e e e R R R R R R R R e R R R RS R RS RS RS R
X : parts per Million : Proton
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JEOL D

Filanana = mIr7-88-c-c13-1202
O Author = delta
1 Experiment carbon. 3
Sample Id = MIT7-88-C-C13-1202
CO N HTS Selvent CHLOROFCRM-D
Ph Actusl_Start Time = 2-DEC-2019 04:14:
Revision_Time = 3-DEC-2019 17:05:
Comment single pulse decou
Me Dats_Format 1D COMPLEX
N N Dim_Siza 26214
X_Domain carbonl3

1 _Title carbonld
Dim_Units = [ppm]
g, / Dimensions x
a Spectrometer JHM-ECZE00R/S3
Field Strength = 14.09636928[T1 (60
- X_Acq Duration 0.69206016[s]
1 Oc X_Domain = carbonl3
X_Freq = 15091343039 [MEz]
X_Offset = 100 [ppm]
1 X_Points = 32768
2| Xx_Prescans =
X_Resolution = 1.44496109[Hz]
X_Swaep = 47.34848485[kHz]
X_sweep_Clipped = 37.87878788 [kHz]
1 Irz Domain Proton
Irz Freq 6001723046 [MHz]
1 Irz Offset 5 [ppm]
Blanking = 2[us]
- Clipped FALSE
= scans 690
= Total_Scans 690
Relaxation_Delay = 2(s]
1 Recvr_Gain 50
Temp_Get 25.7[4cC]
X_90_Width = 8.6[us)
1 X Acq_Time = 0.69206016[s]
X_angle 30(deg]
J X_Atn = 9.8[dB]
X_Pulse 2.86666667 [us]

J Irr_tn Dea
Irs At Dec_Cale
Irr_Atn Dec_Default_Calc = 16.132[dB]

16.132 [aB]
16.132[dB]

i
3
ol Irr_Atn Noas 16.132[dB]
5 Irr Dec Bandwidth Hz 7.23684211 [kHz)
q | i Irr Dec_Bandwidth Ppm 12.05794078 [ppn]
<] | J | | Ill Irzr Dec Freg = 600.1723046 [xHz]
£ - | A 'y ) Irr_Dec Merit Factor
&= I i i} " : Irz Decoupling = TRUE
R R R R R R R R R vty oy e
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 50.0 400 300 200 10.0 Irz_Noise = WALTZ
‘ | ‘ | ) L L ‘ | | I Irz_Offset Dafault = 5(ppm]
\ s Irr Pwidth = 76[us]
/ _ & T Irr pwidth_Default 76[ua)
& ] = e 5 &= 2 - ) Irr pwidth Dafault Cale = 76[us]
= s " & in =S & Ne s Trr Pwidth_Templ
z g 8 zI¥ EEES ¥ RBE 83 zes et
o s 21 S e A Tmation R
X : parts per Million : Carbon13 esimablon dete
CON HTS Filename = MJT7-32-c-0714_Froton
1 Ph Author = delta
1 ) Experiment = proton. jxp
. " Sample_Id = MJT7-32-c-0714
nl| 3 F Solvant = ACETONE-D§
< BN Actual_Start_Time = 14-JUL-201% 17:17:40
3 N Revision_Time 17-JUN-2020 13:09:12
2 © Comment = singla_pulse
| : / Data_Pormat = 1D COMPLEX
3 Dim_Size = 13107
1 X Domain = Preton
FiE Dim Title = Proton
i; Dim Units = Ippml
= Dimensions 3
£ 1 0d = 1
] 1o
g Tield Strength = 9.389766[T] (400[MHz]
4 ‘ =] X_Acq_Duration 2.18628096[s]
= X Domain = Proton
] H X_rreq = 389.78219838 (Maz]
= X_Offset = 5[ppm]
= s ) - = X Points 16384
= 3 & ol 18 X Prescans -1
1 it |2 = X Resolution 0.45739775 [Ez]
1 X sweep = 7.4940048 [kEz]
{ X_Sweep_Clipped = 5.99520384 [kHz]
1 [ Irr Domain = Proton
] & Irr_Freq 399.78219838 [MEz]
3 y = Irr_Offset = 5[ppm]
1 /&8 Tri_Domain Proton
| | } ) Tri_Freq 399.78219838 [MEz]
]/ Tri_Offset 5[ppm]
S Blanking = 2[us]
Clipped = FALSE
Scans a
Total_Scans 8
Relaxation Delay = 5(a]
1 Recvr_Gain =56
Ce 25.1[dc]
-] 10.25[us]
=3 = 2.18628096[s]
- 1
1 = 6[dB]
= 5.125[us]
] off
3 & ore
§ A Dante_Locp = 500
g Dante_Prasat = FALSE
g - d L l.ul | Decimation_Rate o
5 Experiment _Path c:\Program Files\JEOL
Initial Wait 1(s;
Phase (0, 90, 270, 180, 180
Presat_Time 5[a]
Presat Time Flag FALSE
Relaxation Delay Calc = 0[s]
Relaxation Delay_Temp = 5[s]
Repetition_Tine = 7.18628096[s]
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=
i
3 JEOL
= o)
<
o] ==== PROCESSING PARAMETERS ----
- CONHTS sexp( 2.0[Hz], 0.0[s] )
Ph trapezoid( O[%], O[%], 80[%], 100[%] )
< zerofill( 1 )
o] ££t( 1, TRUE, TRUE )
F machinephase
< N N ppm
= BT HIF: MITT-32-C-C13 Carbon-2-1.3jdf
=1
ER =
- Tilename = MJT7-32-C-C13 Carb
> Author delta
o 1 od Experiment = carbon.jxp
Sampla_Td = MJT7-32-C-C13
= Solvent = CHLOROFORM-D
wn Actual _Start Time 12-0CT-2019 12:03:
Revision_ Time = 5-JAN-2020 21:08:
= Comment = single pulse decou
~] Data_Format =1p
Dim Size = 26214
Dim_Title carbonl3
=Y Dim Units = [ppm]
¥ Dimensions x
Spectromster = JM-ECEA00R/S1
< Field Strength = 9.389766[T] (400[M
o X_aeq_Duration 1.03809024[s]
X Domain = Carbon13
X Freq = 100.52530333 (MBz]
3— X offset = 100 [ppm]
X_Points 32768
X_Prescans -4
o X_Resolution 0.96330739 [Bz]
il ¢ Sweep = 31,56565657 [kKzl
X_Sweep_Clipped = 25.25252525[kHz]
Trr_bDomain = Proton
= = 399.78219838 [MEz]
i = 5[ppm]
- = 2[ua]
o 1500
E —_ Total Scans = 1500
E H l | Relaxation Delay = 2[s]
_g A Recvr_Gain 50
= - Temp Get = 25,8[dC]
L L AL i e T i B AL I |  BEEEEEEEEEEEEEE 1 x_9o_widetn 9.323 [us]
200.0 190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100. 0.0 50.0 40.0 30. X_Aog_Tize = 1.03605024 (5]
X_Angle 30[deg]
| K X_Atn = 9.1[dB]
| \ _ ¥ _Pulse = 3.10766667[us]
Y 3 e Irr_Atn Dec = 27[dB]
3 ERpage e BB LEExnIEEE & I8 & Irr_Atn_Dec_Cale 27(ds]
s nNMmAK K =S RIEMmE@ITS@TONFANG 2 =E © Irr_Atn_Dec_Default Cale = 27[dB]
g Bgceoa-g Egegddarsdsree ¢ HE W e e i
— e — — - e e v v - —— e — Irr Dec Bandwidth Hz = 4.7826087[kBz]
X : parts per Million : CarbonT3 Irr_Dec Bandwidth Ppm = 11.96303566 [ppm]
oy
Q-
o JEOL
el
o
Filename = MJT10-48-C-1225_Proto
=4 Ruthor = delta
o Experiment = proton.jxp
=N Sample_Td = MJT10-48-C-1225
- Solvant ACETONE-D6
o] g8 Actual_Start_Time = 25-DEC-201% 17:25:34
= B Revision_Time = 7-JAN-2020 20:50:29
=] = singla_pulsa
-4 = 1D COMPLEX
1 = = 13107
4 it = Proten
1 Dim Title = Proton
LE Dim Units = Ippm]
Rl Dimensions X
4.4 ’g 2 e 2 (45 Spectrometer = JNM-ECZ600R/S3
—3 P = R Tield Strength = 14,09636928[T] (600[M
o I 0.87031808 (5]
- 4 J J } 1 Proten
- o 600.1723046 [Miz]
— = 5[ppm]
16384
—_— =1
— = 1.1490052[Hz]
o] = 18.8253012[kHz]
- 15.06024096 [kHz]
1 : 1 = Proton
B Irr_Freq 600.1723046 [MHz]
= Irr Offset = S[ppm]
o0 Tri_Domain = Proton
=7 Tri_Freq 600.1723046 [MHz]
Tri_Offset 5 [ppm]
~ Blanking = 2[us]
=2 clipped = FALSE
= Scans =3
= Total_Scans a
peE Relaxation Delay = 5(a]
Recvr_Gain =66
<7 = 23.7[dc]
EE 17.75[us]
= = 0.87031808[s]
= = 45[deg]
= 3.5[dB]
o4 = 8.875[us]
.- = off
o _ = off
5 =1 Dante_Loop = 500
2 =] | | ‘J Dante_Prasat = FALSE
5. vl Lol A i Decimation_Rate )
£ =7 Experiment _Path c:\Program Files\JEOL
T - T - - -  Initial Wait =1ls
10.0 9.0 8.0 7.0 6. 3.0 2.0 0 ?“ - 2 50 905270380, 180
resat_Time = 5ls]
| <§5}:Jﬁ_| |\\ || Presat Tine Flag = FALSE
I = ) == ! S | Relsxstion felmy. ol = 0Ll
= MBS M A G D e 08 M 00T = m 3D = O D — B0 00 06 B8 I~ = tmn OB F O G B O O axation Delay_Temp £}
F HCBERRAn AR e AR e R R RN s e RA R RAC RO T Banticianine - 507030000101
R R R e e e e e e e e R R R R R R R R R F e R R R R R R RS R =
X : parts per Million : Proton
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(thousandths)

JEOL o

O

-=--- PROCESSING PARAMETERS ----
sexp( 2.0[Hz], 0.0[s]

)
CON HTS ::g;;;::(ulu]m, 0[%], 80[%], 100(%] )

=
~
<
=
a
<
o
<
oo
= Ph ££t( 1, TRUE, TRUE }
~-] machinephase
3 FaC -
= * SN
<
e
<
=+ a
= Filename = MJT10-48-G-1229_Ca
=1 Author delta
m Experiment = carbon.3xp
Sampla_Td = MJT7-48-C-1220
=Y =
~ 1 oe Solvent = CHL -p
- Actual Start Time 29-DEC-2019 00:16:
< Revision_Time = 8-JAN-2020 09:07:
= Comment. = single pulse decou
=4 Data_Format = 1p
= Dim_Size = 26214
- Dim_Title carbonl3
24 Dim Units = (ppm]
Dimensions x
o Spectromster = JM-ECEA00R/S1
24
1 Tield Strength = 9.389766[T] (400[M
< X_Acq_Duration 1.03809024 [a]
55 X Domain = Carbon13
- X _Freq = 100.52530333 (MBz]
S X offset = 100 [ppm]
X_Points 32768
= X _Prescans -4
i X_Resclution 0.96330739[Hz]
¢ Sweep = 31,56565657 [kKz]
=4 X_Sweep_Clipped = 25.25252525 [kHz]
~ Trr_bDomain = Proton
& = 399.78219838 [MEz]
5 = 5[ppm]
<4
(o]
Total Scans = 1500
- =
oy Relaxation Delay = 2[s]
| | | J JI q Reovr_Gain = 50
= Temp_Get = 23.9[4C]
R AR R R RS AR AR ! U R o R e e e e R R P TR T = 9.323[us]
200.0190.0 180.0 170.0 160.00 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 500 40.0 300 20.0 10.0 0| X_Acq _Time = 1.03809024[s]
X_Angle 30([deg]
| ‘ | | K Lo ‘ ‘ X_Atn = 9.1[dB]
=) v I &l ;;\\I‘- ~ Vo?l—\;‘m N oSO A Oy 00 e m\:\\a o = I )I(;:i::':—”“ - ;;t::‘“”“‘l
I ] + 0 N MOV TN TN SO0 =t Mol S0 o Irr_Atn Dec_Cale 27[dB]
! [ £ w Ridmmeng i g S i e s e maagngrame. 2 Irr_Atn Dec Default Cale = 27[dB]
o o ¥ = FordeondagoowddEndsusdaadavadds o Irr Atn Noe = = 27(aB]
= CE e i e o stinin Lo B lion foe B Bl S e fes P At s B Mos B s e o Irr Dec Bandwidth Hz = 4.7826087[kBz]

)
X : parts per Million : CarbonT3 Irr_Dec_Bandwidth Ppm 11.96303566 [ppm]

abundance

|
. JEOL : ’
2— Filename = MJT7-70-C-0721_Proton
Author = delta
Experiment = proton.jxp
=t Sample_Id = MJTT-70-C-0721
= Solvent ACETONE-D6
Actual_Start Time = 21-JUL-2019 17:01:54
o Revision Time = 5-JAN-2020 22:37:49
= single_pulse
= 1D COMPLEX
3 = 13107
i) 8 = = Proton
P o Dim Title = Proton
-1 Dim Units = [ppaml
] Dimensions X
=23 7 £
=) o 2
| = e Field Strength = 9.389766[T] (400 [MHz]
] ["‘ X_Acq_Duration 1.31072[a]
X _Domain = Proton
o« | 399.78219638 [MBZ]
=1 - = 5[ppm]
= 16384
00 1 — =1
<] = 0.76293845 [Bz]
1 = 12.5[kHz]
e J J 10 [kHz]
P : 1 = Proton
Irr_Freq 399.78219838 [MBz]
Irr Offset = 5[ppm]
2 Tri_Domain = Proton
= Tri_Fre 399.78219838 [MEz]
Tri_Offset 5[ppm]
e Blanking 2[us]
< clipped FALSE
Scans =8
=1 Total_Scans 8
<] Relaxation Delay =
Recvr_Gain -
o =
= 10.25[us]
= 1.31072([s]
o = 45[deg]
< = 6[an]
= 5.125[us]
— = off
= = Off
(=1 = 500
Dante_Prasat = FALSE
ot/ i n_Rate o
1 Experiment Path e:\Program Files\JEOL
E T T T | Initial Wait = 1[s.
Phase = {0, 90, 270, 180, 180
110 10.0 9.0 0 Presat_Time = 5[s]
Presat_Time Flag = FALSE
o == = — _ || Relaxaticn Belay cale = 0(sl
4 RRETR0z T O s 8EN B8R s EERER RS s NP s LEEs SR mmntntnyT I iy
M MmN S XXM O NNITT T I T I TANAARNORBANA~ === =SSCNHiNA T T FF T T T o Repetition Tine OeILDT2Ta]
B R R N S e N N S e e e e e R R R R R R e R R R R I R R PN PR P R =
X : parts per Million : Proton
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<
e
1
= ~=-- PROCESSING PARAMETERS ----
o sexp( 2.0[Hz], 0.0([s]
trapezoid( 0[%], 0[%], 80[%], 100(%] )
= zerofill( 1 )
< £Ft( 1, TRUE, TRUE )
= machinephase
2 ppm
i MR : MITT-70-C-C13_Carbon-1-1.3df
sl
=
e Filename = MJT7-70-C-€13 Carb
= Author delta
E Experiment = carbon. jxp
- Sample_Id MIT7-70-C-C13
a4 Solvent = CHLOROFORM-D
= Actual_Start_Time 13-0CT-2019 12:14:
E = 5-JAN-2020 16:1
= = single pulse decou
St = 1D CoMPLEX
= 26214
4 Carbon13
=3 = [ppm]
S x
- Spactronster = JM-ECZ600R/S3
Field Strength = 14.09636928[T] (60
< 3 X_Acq Duration 0.69206016[s]
o5 X_Domain = Carbonl3
X_Freq 150.91343039 (MEz]
= X_Offset = 100 (ppm]
-3 X_Points 32768
e X_Prescans =4
¥_Resolution 1.44496108 [8z]
= X_sweap = 47.34848485 [kHz]
X_sweep_Clipped = 37.87878788 [kHz]
=% 3 i = Proto
~ 600.1723046 [MHz]
e = 5[ppm]
- 2[us]
@ = FALSE
=} 3— = 516
E Total Scans = 516
5 l l I L Relaxation _Delay = 2(s]
_g Pap— " Recve_Gain 50
= s " r w Get = 27.4[dC]
T T T T T T T T T T T T T T T T T T X_90_Width 8.6[us]
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 30.0 200 100 0O X,Acqi'l'i.u = géi:injsom[-z
Angle g’
. i X_htn 9.8[dB]
| \ ‘ | X Pulse 2.86666667 [us]
L Irr_Atn Dec = 16.132[dB]
g 2 2 QU RBEAN2ABRaNeES %2 2 53 = Irr_Atn Dee_Cale 16.132(dm]
= =] T dTaTAaga=amomas e Lo o xR a Irz_Atn Dec Default Calc = 16.132[dB]
& g TISHERNAZEEESESaasE a2 0% 28 & IXSAEnNOA 16.133(an]
— —— —. —_ PSR I B B [ e g e g Irr Dec Bandwidth Hx = 7.23684211 [kHz]
X : parts per Million : CarbonT3 Irr_Dec Pandwidth Ppm = 12.05794078 [ppa]
=1 & %
S Filename = MJT7-54-C_Proton-6-3.
1| & Author = delta
2 Experiment = proton.jxp
] Sample_Td = MJT7-54-C
5 Solvent = ACETONE-D6
& Actual_Start_Time = 5-JUL-201% 19:04:29
| Revision Time = 17-JUN-2020 12:29:04
= h Comment. = single_pulsa
Data Pormat = 1D COMPLEX
§= _.) ] Dim Size = 13107
H X Domain = Proton
M |& Dim Title = Proton
= TR Dim Units = [ppm]
Dimensions X
- 1
5 Tield Strength = 9.389766[T] (400[MHz]
X 1 paria per Million: X_Acq Duration 2.18628096([s]
= X Domain = Proton
g2 X_Freq = 389.78219838 (MEz]
fg bt X_Offset = 5[ppm]
3 X points 16384
¥ Prescans =1
= X Resolution 0.45739775 =]
S X sweep = 7.4940048 [kEz]
1 X_Sweep_Clipped = 5.99520384 [kHz]
Irr_Domain = Proton
o Irr_Freq 399.78219838 (MEz]
gl 5. s N B Irr Offset = S[ppm]
1 - —= - i Tri_ Domain Proton
Tri_Freq 399.78219838 [MEz]
Tri_Offset 5[ppm]
Blanking = 2[us]
Clipped FALSE
Seans a
Total_Scans 8
= Ig | Relaxation Delay 5(s]
= Recvr_Gain =56
o ‘ Ce 26.8[dcC]
b} 10.25[us)
L= = 2.18628096(s]
= 45[deg]
o 6[dB]
= 5.125[us]
off
3 off
= Dante_Loop = 500
= ‘I\ Dants_Prasat = FALSE
3 o g imation Rate o
5 I Experiment_Path o:\Program Files\JEOL
: ' ' r| Initial Wait 1(s]
Phase {0, 90, 270, 180, 180
11O 100 8.0 0 Presat_Time 5[a]
I || 2resat_Time_riag FALSE
o . = 7\ >y ——— || Relaxaticn Belay_Cale = 0ls]
SO M AT S M IO = o 00l o O e b ~en o % o T Relaxaticn_Delay_Temp = 5[s
HEESSSsse s SEog d2ansanadeolnis 548 sH=2a & AT 2 henons e
o6 06 06 66 06 66 06 96 06 [~ I~ L S S A e e e e e N N A S A S + e e e =
X : parts per Million : Proton
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!
2 JEOL
o
= PROCESSING PARAMETERS -
sexp( 2.0(Hz], 0.0(s] )
trapezoid( O[%], O[%], 80[%], 100(%] )
o zerofill( 1 )
=4 £££( 1, TRUE, TRUE )
= shchinephasd
22
<
N
<
o Filename = MJT7-54-c-C13_Carb
Author delta
Experiment = carbon.jxp
o Sample_Id MIT7-54-c-C13
~ Solvent = CHLOROFORM-D
Actual_start_Time = 7-NOv-201% 17:00:
Revision_Time = 7-NOV-201% 20:31:
< Comment. = single pulse decou
o Data_Format 1D
Dim Size = 26214
Dim_Title = carbon13
Dim_Units = 1
Dimensions X
Spactrometer = J-ECZ400R/S1
Field Strength = 9.389766([T] (400[M
<4 X_Acq Duration 1.03809024[s]
= = Carbonl3
100.52530333 [MHz]
= 100 [ppm]
= = 32768
] <1 -4
X Resolution 0.96330739 [Bz]
X Sweep = 31.56565657 [kEa]
X_8weap_Clipped 25.25252525 [kHz]
3_ Irr_Domain = Proton
Irr_Freq = 399.78219838 (MEz]
Irr_Offs = 5[ppm]
- Blanking 2[us]
B Clipped =
S — Secans 1500
E ‘ Total Scans = 1500
a
El l ' I Relaxation Delay = 2[s]
% ‘ Je L it " | Recvr_Gain 50
= Temp_Cet = 24,3141
T T T T T T T T T T T T T T T T T T T T T T T T T T TT| X_90_Widen 9.323[us]
200.0190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 300 20.0 100  (f X Acq Time = 1.03809024[s]
X_Angle 30[deg]
| \ X Atn = 9.1[dB]
| — S 4 X_Pulse 3.10766667 [us]
Irr_Rtn Dec = 27[dB]
3 § § gRoEpoPosEgsamzceoER ¥ =25 kB3 a b e Dol
o3 = b - B = B s i e R e S B o e L R e e o L R Irr_Atn_Dec_Default_Calc = 27[dB]
g B E g¥ossqoocanaisdnnng ¥ LG am I pe ror Z
— e et o rr_Dec Bandwidth Hz = 4.7826087 [kBz]
X : parts per Million :Tarbon13 Irr Dec_Bandwidth Ppm = 11.96303566 [ppa]
=N o
24
] Filename = MJT7-47-C-0714_Froton
] Author = delta
Experiment = proton. jxp
Sample_Td = MJT7-47-C-0714
e Solvent = ACETONE-D6
= Actual_Start_Time = 14-JUL-201% 17:26:17
Revision Time 17-JUN-2020 14:49:50
] Commant = singla_pulsa
- Data_Pormat = 1D COMPLEX
a1 Dim_Size = 13107
] X Domain = Preton
] Dim Title = Proton
2 Dim Units = Ippm]
= Dimensions x
-1 = 3
2]
Tield Strength = 9.389766[7] (400 [MHz]
- X_Acq_Duration 1.31072[a]
] ( f + fol S X _Domain = Proton
gs g & i X_Freq = 389.78219838 (MEz]
v ) - [ ™ X_Offset = 5[ppm]
< = X_Points 16384
] ’ ¥ Prescans =1
X Resolution 0.76293945 [Hz]
| X _sweep = 12.5[kHz]
’g (35 3 X_Sweep_Clipped = 10[kHz]
= l ki 2 Irr Domain = Proton
Irr_Freq 399.78219838 (MEz]
| Irr Offset = 5[ppm)
[ | | Tri_Domain Proton
J J ) J ) ] / Tri_Freq 399.78219838 [MEz]
Tri_Offset 5 [ppm]
Blanking = 2[us]
] clipped = FALSE
Scans a
Total_Scans 8
1 Relaxation Delay = 5(a]
Recvr_Gain =56
T 25.1[dc]
1 10.25[us]
1 = 1.31072(s]
= 45[deg]
- = 6[dB]
=7 = 5.125[us]
off
3 ¥ ore
5 Dante_Lo = 500
g Dante_Prasat = FALSE
5 _1]J J 9| | , || pecimation Rate o
g8° Experiment_Path c:\Program Files\JEOL
T T T T T T T T T T Initial Wait 1ls]
11.0 10.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0 i‘“" N L0 DY 1270.,289,) 190,
resat_Time 5(al
I Presat Time Flag FALSE
. s Rel » Delay Calc = 0[s]
s o & n W B8 By D 08 F = I~ 0 90 S \O I o of Relaxation Delay_Temp = 5[s]
2 anEan QEBRBINRTE R E Y rupativiontine = 6.320720a]
= o605 05 % 05 e e e e el el e e e el e el O
X : parts per Million : Proton
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Repetition Tine

= 6.31072[s]

Filename = MJT7-47-e-C13_Carb
Author = delta
= Experiment carbon. jxp
= Sample_Td MIT7-47-c-C13
] Solvent CHLOROFORM-D
Actual Start Time = 19-0CT-2019 17:56:
Revision_Time = 25-MAY-2020 11:07:
Comment. single pulse decou
Data_Format 1D COMPLEX
Dim_Size 26214
X Domain = Carbonl3
Dim_Title = Carbonl3
Dim_Units = [ppm]
Dimensions =x
Spectrometer = JMM-BECZ600R/S3
Field Strength = 14.09636028[T] (60
<= | X_Acq Duration = 0.69206016([s]
=] X Domain = Carbonl3
X Freq 150.91343039 [MEz]
X Offset = 100 [ppm]
X_Points = 32768
X Prescans -
X Resolution 1.44496109[Hz]
X_sweep = 47,34848485 [kHz]
¥_sweep_Clipped 37.87878788 [kHz]
Irr_Domain = Proton
Irr_Freq 600.1723046 [MHz]
Irr Offsat = S[ppm]
Blanking 2[us]
Clipped FALSE
Scans = 500
= Total Scans = 500
= Relaxation Delay = 2[s]
Reavr_Gain 50
Temp_Get = 25,3[dC]
X_90_Width = 8.6[u:
X _Acq_Time = 0.69206016[s]
X_Angle [deg]
1 ¥ Atn = 9.8(aB]
X_Pulse = 2.86666667 [ua]
Trr_Atn Dec = 16.132[dB]
= 1 Irr_Atn Dec_Calc = 16.132(dB]
= Irr_Atn Dec Default Calc = 16.132[dB]
b= Trr_Atn Noe 16.132[dB]
g 1Irr_Dec Bandwidth Hz 7.23684211 [kHz]
9 Irr_Dec Bandwidth Ppm = 12.05794078 [ppm]
g \ ! \ L ‘ \L I l I ‘ Irr_Dec Freq = §00.1723046 [MHz]
= L, J o \ M Irr_Dec Merit Factor =2.2
bicd Irr_Dacoupling = TRUE
T T T LT T T 1 ) T | R | TE T i 3 T TT VT ] T Il Irr_Noe = TRUE
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 40.0 300 20.0 100 O] 1zr_woise = WALTZ
K_\ L Irr_Offset Default = S(ppm]
IV T ] NS | ||| Terbwiden = 76taa]
S Irr_pwidth Default = 76[us]
= A 233 2B Eneed = o o 3 Irr_Pwidth Default Calc = T6[us]
] 2 eaw S N B bn g A £ PR N S = = e - Irr_Pwidth Templ = 76[us]
ES 22T R I RALA8RAA 2 28 & Irr_Wurst
" o orre o T Gy v WEE: ST SEERIONSCR A O R Deci ion
X : parts per Million : Carbonl3 elmaine e
Filaname = mjt7-35-¢-0721_Proton
1 Author = delta
Experiment = proton.jxp
Sample_Td = mjt7-35-0-0721
Solvent = ACETONE-DE
Actual_Start Time = 21-JUL-2019 16:57:42
Revision_Time = 17-JUN-2020 17:16:48
3 Comment. = single pulse
L3 Data_Format = 1D COMPLEX
Dim_Size = 13107
1 X_Domain = Proton
e Dim_Title = Proton
Dim_Unita = (ppm]
Dimensions 3
4 - 1
Field Str = 9.389766[T] (400 [MHz]
71 " L X _Acq Duration 1.31072[a]
s X Domain -
4 H X _Freq =
5 ] X Offset -
1 =3 X_Points
2 | rﬁ = X Prescans -1
] “ X _Resolution 0.76293945[Ez]
- X_sweep = 12.5[kHz]
] X_sweep_Clipped = 10[kHz]
L Irr_Domain = Proton
Irr_Freq 39978219838 (MAz]
e Trr Offsat = 5[ppm]
= % 3 Tri_Domain Proton
] 6| il Tri_Freq 399.78210838 [MEz]
= -%: = Tri_Offset 5[ppm]
Blanking = 2[us]
1 Clipped = FALSE
Scans =8
= | Total_scans =1
1 (& - Relaxation Delay =
2 =
=
E m 10.25[us]
i | = 1.31072(s]
B f = 45[deg]
J i = 6[dB]
= 5.125[us]
off
8 | ofe
5 Dante_Locp = 500
o l \_N Dante_Presat = FALSE
5o | LS o) LU i i _Rate °
2 Experiment_Path c:\Program Files\JEOL
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T | Indtial Wait 1(s]
11.0 10.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 [} Bl L0, 205 2705060 180
Presat_Time 5
| Presat Time Flag FALSE
I Relaxation Delay_Cale = 0[s]
o Relaxation Delay_Temp = 5[a]
=
=
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=
£ JEOL
=
o)
Filename = MJT7-35-2-C13_Carb
< Author = delta
i Experiment = carbon. jxp
™ Sample_Td = MJT7-35-c-C13
o] Solvent CHLOROFORM-D
e Actual Start Time = 19-0CT-2019 18:22:
- Revision_Time = 25-MAY-2020 11:06:
2 Comment = single pulse decou
— Data Format = 1D COMPLEX
] Dim_Size 26214
< X _Domain = Carbon13
L | Dim_Title = Carbonl3
] Dim_Units = [ppm]
o Dimensions =x
=1 Spectrometer = JMM-ECE600R/S3
o Field Strength = 14.09636928[T] (60
S X Acq_Duration 0.69206016[a]
- X Domain = Carbonl3
X Freq 150.91343039 [MEz]
< X Offset = 100 [ppm]
@ X_Points = 32768
X Prescans -
<1 X_Resolution 1.44496109 [Hz]
o0 X_sweep = 47,34848485 [kHz]
X_Sweep_Clipped 37.87878788 [kHz]
=1 Irr_Domain = Proton
= Irr_Freq 600.1723046 [MHz]
Irr Offset = S[ppm]
- Blanking 2[ua]
& Clipped FALSE
Scans = 1200
Total Scans = 1200
= 2
e Relaxation Delay = 2[s]
50
=3 = 25.6[dC]
- = 8.6[us
= 0.69206016[s]
P 30[deg]
rf;7 9.8[dB]
) 2.86666667 [us]
=i Irr_Atn Dec 16.132[dB]
B Irr_Atn Dec_Calc 16.132[dB]
| 8 Irr_Atn Dec Default Calc = 16.132[dB]
|=] Irr_Atn Noe 16.132[dB]
e 1rr_Dac Bandwidth Hz 7.23684211 [kHz]
ks Irr_Dec Bandwidth Ppm = 12,05794078 [ppm]
a L \ J Irr_Dec Freq = §00.1723046 [MHz]
Bz " o " J n | L " Irr_Dec Merit Factor 2.2
= w Wps 4 Lkl o " Irr ] = TRUE
T - A e e e e REERE! REEEA! BARAR AR RARRS AR [ o SRR
190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 %0.0 80.00 70.0 60.0 50.0 40.0 30.0 200 10.0 Irr_toiss = WALTZ
‘ | ‘ ‘ /J\ \ 1l | Irr_Offset Default = S(ppm]
~—— T A\ ‘ ‘ | ‘ | Irr_Pwidth = 76[us]
! e T P T A Irr_Pwidth Default 76[us]
2 a3 T2 S 3FARRZEHIRS0TBETzI2EE PO | 28 a Irr_pwidth Default Cale = T6[us]
o bl [eg] Ll A s R e R s R B Rl ] i e o = hd TIrr_Pwidth Templ
o fea) o - 00 T WO WM = COCN000000000000 VIO~ O Wi =3 w o - g 2
= o D 0 T XM MM e e e e o= = e wooT - A o Irr Wurst
o i TELL U SRS S e o A e Decimation Rate
X : parts per Million : Carbonl3 =
<] (@)
] E JEOL
&
Filename = MJT7-22-0710C_Eroton-
N =1 Author = delta
B Experiment = proton. jxp
Sample_Td = MyT7-22-C
[ Solvent = ACETONE-D6
-7 Actual_Start_Time = 10-JUL-201% 16:00:5¢
b 1 oz . Revision_Time = 17-JUN-2020 11:52:30
o = I
o - 3 = singla_pulsa
Data_Pormat = 1D COMPLEX
- Dim Size = 13107
« ] 1 oi = X_Domain = Proton
= = Dim Title = Proton
1 Dim Units = Ippm]
] Dimensions -3
Tield Strength = 14.09636928[T] (600[M
o 3 b X_Acq_Duration 1.452277761s]
(= S = X_Domain = Proton
] X_rreq = 600.1723046 [z]
; X_Offset = 5(ppm
¥ | X_Points 16384
=3 X Prescans =1
| | J X Resolution 0.68857351 [Hz]
! I X_sweep = 11.28158845 [kHz]
X_Sweep_Clipped = 9.02527076 [kHz]
Izrr Domain = Proton
Irr_Freq 600.1723046 [MHz]
o Irr Offset = 5[ppm]
=2 Tri_Domain Proton
Tri_Freq 600.1723046 [MHz]
% Tri_Offset 5[ppm]
S7] Blanking = 2[us]
clipped = FALSE
Scans a
=] Total_Scans a
o =
1 Relaxation Delay = 5(a]
o Recvr_Gain =66
S 23.3[4c]
1 13.9[us]
= 1.45227776[s]
= 45[deg]
= 5.9[dB]
= 6.95[us]
] off
3 =1 & ore
& Dante_Loop = 500
g Dante_Prasat = FALSE
g i k. imation_Rate o
5 Experiment_Path c:\Program Files\JEOL
T T T T T T T T Initial Wait 1(s;
11.0 10.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0] i"‘" ; 0y 90,270,280 180
resat_Time 5[a]
| II\SQ || Presat Time Flag FALSE
b e = ; == — — _ || e  Delay_Calc = Olsl
PR E e E e by P bt g e e A I R T S Eiupi il
4 29 NS5S R aRN - N R 0o C U EN AT FTANNE RGO NNN===="~NRAATTTTTT LT m g epetition Tine 6192277 I 6IN]
B R e e e e e e e e e e e e R R R R R R R Nl R R R RS R PSR RE RS =
X : parts per Million : Proton
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3.0 2. 0
Ara—— |
XEZPEEASRERE80RaL T
ANSA=S2 2 RhaRIRISTAS
JERS Ju puju e Je gl P RHR I I RS

- JEOL :; ;
3 Filename = MJT7-22-C-¢13_Carb
= Author = delta
=% Experiment carbon. jxp
! Sample Td MIT7-22-C-c13
] Solvent CHLOROFORM-D
Actual Start Time = 23-0CT-2019 11:16:
= Revision_Time = 26-MAY-2020 00:08:
2 Comment. = single pulse decou
Data Format = 1D COMPLEX
E Dim_Size
= X Domain
6 Dim Title Carbonl3
Dim _Units = [ppm]
Dimensions x
Spectrometer = JMM-ECZ400R/S1
=
=~ Field Strength = 9.389766[T] (400[M
X _Acq Duration = 1.03809024[s]
X Domain = Carbonl3
E X Freq 100.52530333 [MEz]
=% X _Offset = 100 [ppm]
o X_Points = 32768
X Prescans 4
] X Resolution 0.96330739[Bz]
X_sweep = 31,56565657 [kHz]
= X_Sweep_Clipped 25.25252525 [kHz]
A Irr_Domain = Proton
Irr_Freg 39978219838 (MEz]
Irr Offsat = 5[ppm]
Blanking 2[ua]
<4 Clippad TRUE
e Scans = 1024
1 Total Scans = 1024
=5 Relaxation Delay = 2[s]
-3 Recvr_Gain 50
Temp_Get = 23[dc]
X_90_Width = 9.323[us]
K _Acq_Time = 1.03809024[s]
=) X_Angle 30 [deg]
i ¥ Atn 9.1[aB]
X_Pulse 3.10766667 [us]
Irr_Atn Dec 27[dB]
- Irr_Atn Dec Calc = 27[dB]
£ o Irr_Atn Dec Default Calc = 27[dB]
o9 <7 Irr_Atn Noe 27[dB]
g Irr_Dec Bandwidth Hz 4.7826087 [kAz]
] Irr_Dec_Bandwidth Ppm = 11.96303566 [ppml
] 1rr_Dec_Fregq = 399.78219838 [MEz]
E o b o l L JJ e i = A Ly A ‘# Irr_Dec Merit_Pactar =
. ¥ T ikt kil i w i " iy ¥ A P = TRUE
T LB . L EE L B T T T R L T LI § L3 LR T T TY 13 T ¥ = TRUE
190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.00 0.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0 Irr_Noiss = WALTZ
‘ | | | /‘M L ‘ | | ) Irr_Offset Default =50
Ter Pwidth = 0.115[ns]
— = N A Irr_Pwidth Default 0.115 [ms]
: o Q S L a8IrgxzZsf8c¥ddiegrisgsm 57 g gg Irr_Pwidth Default Cale = 0.115[ms]
% -] ~ L e e B B R S B B R s B o et B ol o 2 o o8 et Irr_Pwidth Templ = 0.115[ms]
g € E 2ISFSSACCSRBERESHISERY € 22 =&a Iox urat T
i ro— e o7 i i b e e e St Deci ion
X : parts per Million : Carbonl3 el e
T
L ~
: JEOL
7l &
] Filename = MJT7-66-C_Proton-3-2.
Author = delta
b Experiment = proton. jxp
1 Sample_Td = MIT7-66-C
@] Solvent = ACETONE-D6
-4 Actual_Start_Time = 25-JUL-201% 08:23:27
] Revision Time = 17-JUN-2020 13:49:54
a4 +
Data_Format =10
q | Dim_Size = 13107
-] - X Domain = Proton
— el Dim Title = Proton
1 Dim Units = Ippm]
=% Dimensions X
Tield Strength = 14.09636928[T] (600[M
1 X_Acq Duration 0.87031808[s]
1 % Domain = Proton
X_rreq = 600.1723046 (2]
¥ _offset = 5[ppm]
X_Points 16384
X Prescans =1
b —_ = X_Resolution 1.1450052 [Hz]
L5 = = X_sweep = 18.8253012[kHz]
< 417 Je 2= X_Sweep_Clipped = 15.06024096 [kHz]
1 f X 5 - Trr_Domain = Proton
0] 2 & ‘ Irr_Freq 600.1723046 [MHa]
S = Irr Offset = 5[ppm]
] Tri_Domain Proton
1 Tri_Freq 600.1723046 [MHz]
v Tri_Offset 5 [ppm]
= Blanking = 2[us]
1 Clipped
Scans
Total_Scans
‘ Relaxation Delay
| Recvr_Gain
1 Jl 13.9[us]
: = 0.87031808[s]
= 45[deg]
= 5.9[dB]
= 6.95[us]
a5 ] off
g o & ore
E 1 pante_Loop = 500
] 1 Dante_Prasat = FALSE
§ o S——— 4 Decimation_Rate o
5 Experiment _Path c:\Program Files\JEOL
(s

Initial Wait

Thase {0, 90, 270, 180, 180
Presat_Time 5(a]

Presat_Time Flag FALSE
Relaxaticn Delay Calc = 0[]

Relaxaticn Delay Temp = 5[a]

Repetition Time 5.87031808 [s]
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(tﬁuusﬂndtghs)

=2
=1 O
s JEOL
&g
= CONHTs
1=
v Filename = MJT7-66-C-e13-0113
= Author = delta
- Experiment = carbon. jxp
= N Sample_Td = MJT7-66-C-c13-0113
= N Solvent CHLOROFORM-D
] Actual_Start Time = 13-JAN-2020 17:42:
< Revision_Time = 21-JUN-2020 14:58:
Sl
= = Comment. = single pulse decou
< Data_Format = 1D COMPLEX
i Dim_Size 26214
-] 1 ok X_Domain = Carbonl3
=1 Dim_Title = Carbonl3
b T F Dim_Units = [ppm]
- Dimensions =x
- Spectrometer = JMM-ECEZ600R/S3
= Field Strength = 14.09636928[T] (60
X Acq_Duration = 0.69206016[s]
o X Domain = Carbonl3
& X Freq 150.91343039 [MEz]
X Offset = 100 [ppm]
X_Points = 32768
<4 X Prescans -1
1 X_Resolution 1.44496109 [Bz]
X_sweep = 47,34848485 [kHz]
cE X_sweep_Clipped 37.87878788 [kHz]
~ Irr_Domain = Proton
Irr_Freq 600.1723046 [MHz]
o Irr Offset = S[ppm]
3 Blanking 2[ua]
] Clipped FALSE
= Scans = 1024
a7 Total Scans = 1024
Relaxation Delay = 2[s]
< Recvr_Gain 50
<+ t = 25[dc]
= 8.6[s
= = 0.69206016[s]
“ X AngTe 30[deg]
¥ Atn = 9.8[aB]
gl X Pulse = 2.86666667 [us]
= Irr_Atn Dec = 16.132[dB]
Irr_Atn Dec Calc 16.132(dB]
1 Irr_Atn Dec Default Calc = 16.132[dB]
< Irr_Atn Noe 16.132[dB]
= Irr_Dac Bandwidth Hz 7.23684211 [kHz]
J L Irr_Dec_Bandwidth_Ppm 12.05794078 [ppm]
doici oy LA i " " " J o L L Ll Irr Dec Freq = §00.1723046 [MHz]
o Ml I WV b ’ ' Irr_Dec Merit Factor 2.2
Irr = TRUE
T IR B LR T B S B TTTrTT T B R B T DA B B ™ = TRUE
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 30.0 200 10.0 Irr_roiss = WALTZ
Irr_Offset Default = S(ppn]
| |‘ l\ \ |‘ ‘ J | | ‘ | Irr_pwidth = 76[us]
| Irr_Pwidth Default 76[us]
= ¥ 828 =% o = B o Irr_Pwidth Default Cale = T6[us]
L] b x e = = | Trr_Pwidth_Templ
ES S ITEH 53 £ a8 & Irr_Wurst
g Srny ol T AR P Deci ion
X : parts per Million : Carbonl3 SeisE e Rate

abundance

1 o JEOL O

=
=
3 CON HTS Filename = MIT7-16-C-1015_Proton
Author = delta
Experiment = proton. jxp
4.8 Sample_Id = MJT7-16-C-1015
i Solvant = ACETONE-D6
= 15-0CT-201% 18:48:34

Actual_Start_Time

M e O N N Revision_Time

17-JUN-2020 15:52:36

[]

(thousandths)

E [ty Commant
Data_Format =10
| = Dim_Size = 13107

1 X Domain = Proton

3 & Dim Title = Proton

E 7 Dim Units = Ippml
Rk B 101 Dimensions =

= 1
Tield Strength = 9.389766(7] (400 [MHz]
X_Acq Duration 2.18628096[s]
X Domain = Proton

E X_rreq = 389.78219838 (MEz]

E ¥ _offset = 5[ppm]
= X_Points 16384

1 X Prescans =1

E X_Resolution 0.45739775 [Ez]

1 X_sweep = 7.4940048 [kEz]
23 X_Sweep_Clipped = 5.99520384 [kHz]
= = - Izrr Domain = Proton

E 2 el 3 Irr_Freq 399.78219838 [MHz]

o ~ Irr_Offset = 5[ppm]
Tri_Domain Proton
Tri_Freq 399.78219838 [MEz]
w Tri_Offset 5 [ppm]
R { 2 %8 Blanking = 2[us]
= 13 = clipped = FALSE
Scans a
Total_Scans a
5 Relaxation Delay = 5[s]
: Recvr_Gain =66

<
f ) e 23.2[dc]
< 90 7 10.25[us]
J :‘ Acq_T: 2.18628096 (=]
45 [deg]
6[dB]
5.125[us]
off
& ore
J LJ Dante_Locp = 500
J Dante_Prasat = FALSE
e . imaticn_Rate o

Experiment Path c:\Program Files\JEOL
Initial Wait 1(s;

T

0 | Prase (0, 90, 270, 180, 180
Prosat_Time EI]

’ Presat Time Fl FALSE

- — | | Relaxation Belay_cale = 0[al

@n o o —o = “ g o —o - — © ol Relaxation Delay_Temp = 5[a!

EY BN 288 8T 28080 R 872 e iEl B ERIInNRc eI RETEC LR SR EB 0E & rapetition Tine — | = 7.18620096(s]

R e Rl R e A N g e R R e e A R R R R R R R L .

B B B B e e R A N R N R R R R R e = R = P=PE PR NP =
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(‘t;huusﬂndtgl.ls)

> JEOL
il
= 0]
=4 Filename = MJT-7-16-c-e13_Car
- Author = delta

CON HTS Experiment = carbon. jxp
= Sample_Td = MJT-7-16-c-c13
o] Solvent. CHLORGFORM-D
= Actual Start Time = 18-0CT-2018 17:52:
- Revision_Time = 26-MAY-2020 00:06:
o Meo N N Comment. = single pulse decou

Data_Format = 1D COMPLEX
=] Dim_Size 26214
= X_Domain = Carbonl3
—_ / Dim_Title = Carbonl3

Dim_Units = [ppm]
= Dimensions =x
= 1 OI Spectrometer = JNM-ECZ600R/S3

i Field Strength = 14.09636928[T] (60
=] X_Acg Duration = 0.69206016(s]
=3 X Domain = Carbonl3

X Freq 150.91343039 [MEz]
o X Offset = 100 [ppn]

%] X_Points = 32768
] X Prescans -

X_Resolution 1.44496109 [Bz]
< X_sweep = 47,34848485 [kHz]
=~ X_Sweep_Clipped 37.87878788 [kHz]

i Irr_Domain = Proton
& Irr_Freq 600.1723046 [MHz]
m Irr Offsat = S[ppm]
Blanking 2[ua]
Clipped FALSE
> 1 Scans = 2000
v Total Scans = 2000
Relaxation Delay = 2[s]
{3 Recvr_Gain 50
= Temp_Get = 25,7041

X_90_Width = 8.6[us

= X _Acq_Time = 0.69206016[s]
9 X_Angle 30 [deg]
] ¥ Atn = 9.8[aB]

X _Pulse = 2.86666667 [ua]
<1 Irr Atn Dec = 16.132[dB]

L Irr_Atn Dec Calc = 16.132[dB]

Irr_Atn Dec Default Calc = 16.132[dB]
= Irr_Atn Noe 16.132[dB]
= Irr_Dec Bandwidth Hz 7.23684211 [kHz]

] [ | Irr_Dec_Bandwidth_Ppm 12.05794078 [ppml
J { L \. Irr_Dec Freq = §00.1723046 [MHz]
= " - " | " Irr_Dec Merit Factor 2.2
L i Irr I = TRUE
T I L | ] T EELEY T PET AL B AR LT R ¢ TEF T ¥ T T2 . i T - | 1ex_Noe = TRUE
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 20.0 100 0 1er voise = WALTZ
I Irr_Offset Default = S(ppn]
L TN — A N e g
= Irr_Pwidth Default 76[us]
& 3 32 LS2RRIRBR92BREBERIE ¥R - g8 g 1xe Dwldth Dafsult Cals = 76[us]
5] il T e 00 ST SE S0 N 00 O I CL Ou Dy R o 0y ol e oe M . = & = Irr_Pwidth Templ
& 2 8 5 ZIRRE-SAZLZTHNESLIET £k "% R a Irr_Wurst
. yom— st B e S e o b bt et e Deci ion
X : parts per Million : Carbonl3 e R e

abundance

3 o JEOL O

CONHTs

Filename = mjt7-14-c_Proton-3-3.
Author = delta

Experiment = proton. jxp

Sample_Id = mjt7-1lé-o

Solvent TONE-

Me

1B-OCT-2019 09:47:27
17-JUN-2020 11:34:3,

Actual_Start Time
Revision_Time

1 Recvr_Gain

3.5(dB]

8.875[us]
Off

3 = singla_pulsa
Data_Pormat = 1D COMPLEX
Dim_Size = 13107
X Domain = Proton
= [ Dim Title = Proton
= £ Dim Units = [ppm]
-3 B Dimensions x
"
—_ Tield Strength = 14.09636928[T] (600[M
- X_Acq_Duration 0.87031808[s]
e b X Domain = Proton
E 5 = X _Fraq = 600.1723046 [MHz]
€ 2 ! X oresst = 5[ppm]
. - X_Points 16384
[ X Prescans =1
- X_Resolution 1.1450052 [Hz]
i ] X_sweep = 18.8253012[kHz]
- X_Sweep_Clipped = 15.06024096 [kHz]
o1 Izrr Domain = Proton
=4 l 2 = Irr_Freq 600.1723046 [MHz]
Sl 19 2 | Irr Offset = 5[ppm)
o ql& = Tri_Domain Proton
o Tri_Freq 600.1723046 [MHz]
LENE Tri_Offset 5 [ppm]
<]|a | Blanking = 2[us]
~ 1 Clipped = FALSE
= J \J Scan: =16
o] A ] Total_Scans =16
= Relaxaticn Delay = 5[]
wy
=
ha o
=
L3s]
=
o
=
=3
=

] = 500
i = FALSE
" 1 i Decimation_Rate o
)

ofe
Experiment_Path c:\Program Files\JEOL
T T T T T T T T T T 7| Initial Wait = 1ls
11.0 10.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 TENAS % 19 905270380, 180
Presat_Time = 5la]
Presat Time Flag = FALSE
2 = e — | == _ || mel  Delay_Calc = 0ls]
— —_ — — —— Relaxation Del; Tanp 5[s
E -l G Rl g ey R R R A R B R R R ARl Bug= b S el il SR i T _S[BL‘,,WWH
I H I NN OO NE IR E G 0TI ITIILAAAASAAE "~ =SSO S ONATIIL T LTS ;o G Repetition Tine . o
— 060605000500 66 I [ M 0 R MR B M R R R I R R R R B WS T o e e e e e e e e ed e el o el e el e e e el el el
X : parts per Million : Proton
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O :JEDLO

CON HTS -=--- PROCESSING PARAMETERS ----

sexp( 2.0[Hz], 0.0[s]

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

£££( 1, TRUE, TRUE )

machinephase

Me ~N sen
=

1 Om Filename = MJT-7-85-C-C13-120
Author = delta
E Experiment = carbon.jxp
sampla_Td MIT-7-85-C-€13-120
Solvent = ACETONE-D6&
Actual Start Time = 2-DEC-2019 01:51:

10.0 11.0 12.0 13.0 l4|.0 15.0 16.0 17".0 18.0

3-DEC-201% 17:12:

Revision T

= Comment. = single pulse decou
Data Format 1D COMPLEX
Dim Size = 26214
Sl Dim_Title = Carbonl3
Dim Units = [ppm]
Dimensions =X
= Spectromster = JMM-ECZ400R/S1
Field St = 9.389766[T] (400[M
3 L1 1.03809024[s]
= Carbonl3
= 100.52530333 [MBz]
= = 100 [ppn]
= 32768
=4

0.96330738 [Bz]
= 31,56565657 [kHz]
25,25252525 [kHz]

1.0 20 3.0 40 50 60 7.0 80 9.0

= Proton
399.78219838 [MHz]
= 5[ppm]
P = 2[us]
) =
=] = 1500
g 1 Total Scans = 1500
E J l Relaxation Delay = 2[s]
E | i Recve_Gain = 50
=2 t = 22.9[4C]
R I i L e T L B B B B B o I IS 9.323 [us]
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 40.0 300 200 100 O = 1.03809024[s]
30 [deg]
| | L LA T
3.10766667 [us]
o = ¥+ Nm oM ETNN—UOTNOTOOD T vy T oo 27 LB
= 1= o RoS8RIJBRERILESIRITS ol S oe o -_Atn_Dec_Cale 27[dB]
et ) g =agheghoReaoiisaa o e o ) oy i S Irr_Atn Dec Default Cale = 27[dB]
g € E Eisubticsmamespdess § ¥ sd8 e e a7t
— i — D B T B R B B B B R R B A I ] Irr Dec Bandwidth Hz = 4.7826087[kBz]
X : parts per Million : Carbon13 Irr_Dec Bandwidth Ppm = 11.96303566 [ppm]
£ JEOL
5
) 2
7] s (@)
1 " Filename = MIT$-32-C-1025_Proton
s Author = delta
= CON HTS Experiment = proton. jxp
] Sample_Td = MJT9-32-C-1025
H Solvent ACETONE-
s L Actual_Start_Time = 25-0CT-201% 21:06:47
4 ;f Revision Time = 17-JUN-2020 15:47:17
- ‘éﬂ ~ ingle
a = singla_pulsa
<7 4= BI" N = mngmx
7 = 13107
1 i = Preton
[ / Dim Title = Proton
Dim Units = [ppml
E rg Dimensions x
Xipd w Spectrometer = JNM-ECZ400R/S1
1 ‘ 10n Tield Strength = 9.389766[T] (400[MHz]
= | 2.18628096[a]
2- = Proton
] 399.768219838 (MAz]
= S[(ppm]
16384
1 2 =1
X Resolution = 0.45739775[Ez]
X = 7.4940048 [kEz]
] e - X_Sweep_Clipped 5.99520384 [kHz]
2 [Sre =3 Irr Domain = Proton
al | o Irr_Freq 399.78219838 (MHz]
~ L2l Irr Offset = S[ppm]
o Tri_Domain = Proton
1 Tri_Fr 399.78219838 [MEz]
‘ | L Tei_Offset 5 [ppm]
o b ;‘ = Blanking 2[us]
1 = f_- { Clipped
| Scans
Total_Scans
Relaxation Delay = 5(a]
$ ‘ {g Recvr_Gain = 56
= 3 P = 21.7(dc]
= ‘ 10.25[us]
= 2.18628096(s]
I f = 45[deg]
] = J ! / = 6[dB]
= 5.125[us]
= off
3 off
& ! Dante_Locp 500
g L L l u Dante_Prasat = FALSE
g LJ Decimation _Rate 0
|8 L J (e L.,,‘._J_._, “Path c:\Program Files\JEOL
Initial Wait = 1(s
Phase = (0, 90, 270, 180, 180
Presat_Time = 5(sl
Presat Time Flag = FALSE
Relaxation Delay Calc = 0[s]
Relaxation Delay_Temp = 5[s]
Repetition_Tine = 7.18628096[s]
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wi
. JEOL
= 0]
=
(,.; CON HTS ===- PROCESSING PARAMETERS ----
= sexp( 2.0(Hz), 0.0[s] )
trapezoid( 0[%], O[%], 80[%], 100[%] }
< zerofill( 1)
i £££{ 1, TRUE, TRUE )
et machinephase
] N
=1 Br N o=
< /
=2
Filename = MJT9-32-0-C13_Carb
= 1 0 n Author delta =
2 Experiment = carbon. jxp
Sample_Id = MIT9-32-C-C13
= Solvent = CHLOROFORM-D
R Actual Start Time 9-NOV-2019 18:45:
Revision Ti 9-NOV-2019 21:08:
= Comment = single pulse decou
~ Data_Format = 1D COMFLEX
Dim Size = 26214
1 Dim_Title = carbonl3
= Dim _Units - 1
B Dimansions x
Spectrometer = PM4-ECZA00R/S1
i Field Strength 9.3B9766[T] (400[M
X_Recq_Duration 1.038090241a]
X_Domain = Carbonl3
= X Freq = 100.52530333 [MEz]
- | X _offset = 100[ppm]
X Points = 32768
X_Prescans =4
o X_Resolution 0.96330739 [Bz]
Ll X _Swe = 31.56565657 [kHz]
X_Sweep_Clipped = 25.25252525 [kHz]
Irr_Domain oton
<] Irr_Freq 399. 78219838 [MEZ]
« Irr_Offset = 5[ppm]
s Blanking 2[us]
Zo Clipped = mROE
o< | Seana 1000
"é | Total Scans = 1000
: - J
E | L 1 e | Relaxation Delay = 2[s]
2 4 ¥ i a 4 ¥ ¥ Recvr_Gain 50
= Temp Get 24.6[dC]
R R A ARG R T T L R T T T T T T T T X_90_Width 9.323[us]
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 30.0 200 100 0 X _Aeq_Time = 1.03808024[s]
X_angle 30 [deg]
‘ | ‘ ‘ | ‘ X_Atn = 9.1[dB]
X Pulse = 3.10766667[us]
! i % ST e e e e Irr_Atn Dec = 27[dB]
S EEE2288-3L084E85988 z 23 9 Irr_atn_Dec_Cale 27(ds]
W SNl O ) SEGh WL N e SR N 0n) oy Ny Sy ur = 0 = Irr_Atn Dec Default Cale = 27[dB]
o el = e B = = M= S B B e = Y= VR e w oS = Trr Atn Noe 27(dB]
il il i oa i B B e Ae L BN R e e i 1 o Irr Dec Bandwidth Hz 4.7826087 [kBz]
ni3 Irr_Dec Bandwidth Ppm 11.96303566 [ppm]
=iy =8 (% =
e % -
o i i
& . JeEOL
o ey E]
i 2 v 5
= &2 [ I i
B = ] Filename = MJT7-42-C-0723_Proton
i Author = delta
= Experiment = proton.jxp
1 Sample_Td = MJT7-42-C-0723
: 3 $‘.§ “&«f ( Solvent ACETONE-D§
"‘:‘ L Actual_Start_Time = 23-JUL-2019 15:27:07
o (; | | | Revision_Time = 17-JUN-2020 12:11:01
e o J J
/ o B = singla_pulsa
vy O = 1D COMPLEX
~1 = 13107
- = Preton
= Dim Title = Proton
iy CONHTS Dim Units = [ppml
il Dimensions X
e Spectroneter = JWM-ECZ600R/S3
] Tield Strength = 14,09636928[T] (600[M
- N 0.87031808[s]
O,N N 4
E 600.1723046 [MHz]
= S[(ppm]
16384
<=1 / -1
il X Resolution = 1.1490052[Hz]
1 x s = 18.8253012[kHz]
g, 1 o X_Sweep_Clipped 15.06024096 [kHz]
[o} Irr Domain = Proton
£ Irr_Freq 600.1723046 [MHz]
= Irr Offset = 5[ppm]
Tri_Domain = Proton
~ 1 Tri_Fr: 600.1723046 [MHz]
= Tri_Offset 5[ppm]
Blanking 2[us]
e Clipped
S Scans
- Total_Scans
= Relaxation Delay
& Recvr_Gain
-
a7
=g
e
o
w
L
| § =4 Dante_Loop
1= < Dante_Presat
N Dasination Rate
| g o "Path c:\Program Files\JEOL
Initial Wait = 1[s
11.0 Phase = (0, 90, 270, 180, 180
" Presat_Time = 5[s]
| || Presat_Time Fiag = FALSE
| T == S = - % = — f‘ Relaxation Delay_Calc = 0[s]
A e e e R o R R - iy aoei el
= TIAANN - =0CO0OXXBELOOCTIIFTTIAWOSOESMAAMANADINNINNIGNIAING T T T o S Repetition Tine S 3001803 (e
= 06 66 06 0% 06 06 0G 06 66 06 05 00 06 I~ [ IS I~ I M [N S I IS N I B DS I 0 i v e o e e en en el ed ed 08 ol e ed el el el el el e el O
X : parts per Million : Proton

S63



=
o5

100

CONHTs

N
=

(JEDLD

Actual Start Time
Revision_Time

Comment
Data_Format
Dim_Size
X_Domain
_Title
Dim Units
Dimensions
Spectrometer

mIr7-42-c-c13-1121
delta
carbon. 3
MITT-42-€-C13-1121
CHLOROFORM-D
21-NOV-2019 12:29:
25-MAY-2020 11:22:

single pulse decou

x
JHM-ECZ600R/S3

< Field Strength = 14.09636928[T] (60
L | X_Acq Duration 0.69206016[s]
] X_Domain = bonl3
X_Freq = 15091343039 [MEz]
] X_offsat 100 [ppm]
X_Points = 32768
o X prascans =
x| X Reselution = 1.44496109[Ez]
] X_Sweep = 47.34848485 [kHz]
1 X Sweep Clipped = 37.87878788 [kHz]
al Irz_Domain Broton
Irz Freq 6001723046 [26Hz]
] Irz_Offset 5 [ppm]
Blanking = 2[us]
Clipped FALSE
1 scans 2000
] Total_Scans 2000
] Relaxation_Delay = 2(s]
Recvr_Gain 50
g Temp_Get 26.4[dC]
X_90_Width =8.6[us
X Acq_Time = 0.69206016[s]
X_angle 30(dag]
X_Atn = 9.8[dB]
| X_Pulse 2.86666667 [us]
& Irr_Atn_Dec 16,132 [dB]
- Irs Atn Dee Cale 16.132[dB]
£ 1 Irr_Atn_Dec_Default_Calc = 16.132[dB]
5 5], Irr_Atn Nos 16.132[dB]
g 1 Irr Dec Bandwidth Hz 7.23684211 [kHz)
q 1 Irr Dec_Bandwidth Ppm 12.05794078 [ppn]
8 A Irzr Dec Freg = 600.1723046 [Hz]
= Irr_Dec_Merit Factor 2.2
Ea Y Iz Decoupling = TRUE
P e i i R e A B RS e A A A R R R R s ovs b
190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 8 700 600 500 400 300 200 100 0 1exwoise = WALTZ
| L | Irz_Offset Dafault = 5(ppm]
| | A1 e A | CIo e
2 E FECAAILECZAREIRIINSEE 2EE a 8 & 32 Irr_pwidth Default Cale = 76[us]
A B BLSL O e ol 6 N SRS 0 e L on R O AD . B0 S s o - L | 2 Irr Pwidth Templ
£ @ FOW S S8 G0 S 600060 e I * v = = =
o = R e R R R R s R R R R R [N = " & I Irr _Warst
= o R e b R A B S A S HERT R e o ) RecTastian Tt
X : parts per Million : Carbon13 =
1) JEOL
it CONHT
| ¢ S
=7
1 Filanama = MITT-83-C_Proton-4-2.
Author = delta
1 Experiment proton. jxp
) N N sample Id = MIT7-83-C
= - Selvent = ACETCNE-D§&
Actual Start Time = 7-JUL-2019 14:30:50
1 P Revision_Time = 17-JUN-2020 15:34:03
Comment = single_pulse
Data_Format = 1D COMPLEX
10 Dim_Size 13107
p X_Domain Proton
pim_Title Proton
Dim Units = [ppal
Dimensions x
s1
Field Strength = 9.389766[T] (400 [MHz]
& e e X_Acq Duration 2.18628096[s]
I & [as < X_Domain Proton
g5 o, 5 X _Freq = 399, 78219838 [MHz]
X_offsat = 5(pen]
=3 X points = 16384
] X_Pprascans =1
| | X Resolution 0.45739775 [Hz]
X_Sweep 7.4940048 [kHz]
. | -« 2 il X Sweep Clipped = 5.99520384 [kHz]
| en ) 15 b=t Irx Domain Froton
: ‘j £ =t I Irz Freq 399,78219838 [MEz]
| Irz_Offset 5(ppm]
| Tri_Domain Proton
1 | Tri_Freq 39978219838 [MBz]
1 | Tri Offset 5[ppm]
o Blamking 2[us]
< , | | | | | Clipped FALSE
1 H P ‘ [ | Scans 8
3 AL ‘ & | ‘ Total Scans 8
] | |
2] ‘ ‘ | Relaxation_Delay = 5[s]
Recvr Gain 56
| ! | 23.5[dC]
| | | | = 10.25[us]
I I | | | | = 2.18628096[s]
! ! 45 [deqg]
61ap]
= 5.125[us]
] off
E 1 = off
g ] = 500
= l = FALSE
5 o
|

Decimation Rate

i
=
£

&
=
o

bt

e
5 od o8 o8

illion : Proton

=]

th =

" Pa
Initial Wait

3.318 |
3315

2.543 |
2317

0000 ———

_Delay_Calc
Relaxation Dalay Temp
Repetition_Time =

ci\Program Files\JEOL
1ls]
{0,
5(=]
FALSE
0fs]

90, 270, 180, 180

7.1B628096 [s]
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1.0 20 30 40 50 60 7.0 80 9.0 100 11.0 12.0 13.0 14.0 150 16.0 17.0 18.019.0

10p

CONHTs

=

:JEDLD

---- PROCESSING PARRMETERS ----

sexp( 2.0[Hz], 0.0[a]

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

zerefill( 1 )
£€t( 1, TRUE, TRUE )

machinephase
ppm

Filename = MJT7-83-C-C13-1107
Author delta

Experiment = carbon. 3xp
Sampls_1d = MIT7-83-C-€13-1107
Solvent = CHLOROFORM-D

Actual Start Time
Revision Time

Comment
Data_Format
Dim Size
Dim_Title
Dim Units
Dimansions
Spectrometer

Tield Strength
X_Req_puration
¥ Domain
X_Freq
X_offset

X Foints
X_Prescans
X_Rasolution

7-HOV-2019 18:00:
7-HOV-2019 20:22:

= single pulse decou

AN
o
8
¢
“8
o

x
JM4-ECT600R/S3

14.09636928[T] (60
0.69206016[s]
Carbonl3
150.91343039 [MBz]
100 [ppm]

32768

4
1.44496109 [Hz]

X _Sw = 47.34848485 [kHz]
X_Sweep_Clipped = 37.87878788 [kHz]
) Irr_Domain roton
Irr_Freq 600.1723046 [MHz]
Irr_Offset = 5[ppm]
e 2T Blanking 2[us]
) Clipped = FALSE
= Seans 2000
E Total Scans = 2000
E L \ ” J l l Relaxation Delay = 2[s]
_g - | " Reevr_Gain 50
= = Temp_Get 26.5[dC]
T R L e e T RS B Eameme 1 X_90_Width 8.6[us]
210.0 200.0 190.0 180,0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 20.0 ¥ Acq_Time = 0.69206016[s]
¥_Angle [deg]
‘ ‘ ‘ ‘ X_Atn = 9.8[dB]
/ 2 = — X Pulse = 2.86666667 [us]
Irr_atn Dec = 16.132[dB]
¥ FE-S88 RERERIERE 28 SF 2% 8 | rratabes cale 16.132[dn]
:_ 2 : S = 2 3 ) : ; g g :; ﬁ : 2 : 2 n Irr_Atn Dec Default Cale = 16.132[dB]
= = = | 1re_Atn Noe 16.132(dB
8 FEZEon ol o S s} izl i o o Irr Dec Bandwidth Hz 7.23555:111[1‘!:1
Irr_Dec_Bandwidth Ppm 12.05794078 [ppm]
. JEoL | i
<
Filename = MJT-6-24-AA-H-0711 Pz
] Author = delta
] Experiment = proton. jxp
2, Sample_Td = MJT-6-24-AA-H-0711
=7 Solvant CHLOROFORM-D
1 Actual_Start_Time = 11-JUL-201% 21:06:17
Revision Time = 27-MAY-2020 09:17:55
] = singla_pulsa
= 1D COMPLEX
o = 13107
= = Preton
Dim Title = Proton
Dim Units = Ippm]
O Dimensions X
1 Spectroneter = JWM-ECZ400R/S1
v Tield Strength = 9.389766[T] (400[MHz]
<7 X_Acq Duration 2.18628096[a]
X Domain Proton
399.768219838 (MEz]
11a -
1 16384
=1
7 = 0.45739775[Ez]
=7 = 7.4940048 [kEz]
1 5.99520384 [kHz]
= Proton
k= Irr_Freq 399.78219838 [MHz]
4 Irr Offset = 5[ppm)
. Tri_Domain = Proton
i Tri_Freq 399.78219838 [MHz]
< Tri_Offset 5 [ppm]
p Blanking = 2[us]
Clipped = FALSE
Scans =3
] Total_Scans 8
« & ;
o4 & Relaxation Delay = 5(a]
1 Recvr_Gain =56
i = 25.4[dc]
10.25[us]
] = 2.18628096(s]
1 = 45[deg]
3 = 6[dB]
5 = 5.125[us]
24 = off
o 1 = off
2 = 500
< ! = FALSE
£ Decimation_Rate o
Experiment _Path o:\Program Files\JEOL
& = - Initial Wait

7.512
7.496
7.492
7.483

7477
7.472
7.463
7.448
7.430
7.410

7.392
3.443
3.440
3.433

Phase

Presat_Time
Presat Time Flag
Relaxation Delay_Calc
Rel

3421
3417

3.356 |

3347

3.142

3123

3.105

2813

2795

2778

2210

2192

2.174'

0000 —— o+

ticn Delay_Tenp
Repetition Time

1(s!
(0, %0, 270, 180, 180

5[s]
7.18628096 (=]
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(thousandths)

Filename = mit6-24-aa-13-071
o= Author = delta
=g Experiment = carbon. jxp
F | Sample_Td = m3jt6-24-aa-C13-071
Solvent CHLOROFORM-D
Actual_Start Time = 13-JUL-2019 19:26:
Revision_Time = 27-MAY-2020 09:08:
Comment. = single pulse decou
Data_Format = 1D COMPLEX
] Dim_Size = 26214
X_Domain = Carbonl3
Dim Title = Carbonl3
o1 Dim_Unita = (ppm]
= Dimensions =x
o o Spectromater = JMM-ECE600R/S3
1 Field Strength = 14.09636928[T] (60
X _Acq Duration 0.69206016[a]
X Domain = Carbonl3
X Freq 150.91343039 [MEz]
] X Offset = 100ppn]
11 X_Points = 32768
a X Prescans -
X_Resolution 1.44496109 [Hz]
o X_sweep = 47,34848485 [kHz]
= X_sweep_Clipped 37.87878788 [kHz]
« Irr_Domain = Proton
Irr_Freq 600.1723046 [MHz]
Trr Offsat = S[ppm]
Blanking 2[ua]
1 Clipped TRUE
o Scans = 100
Total Scans = 100
Relaxation Delay = 2[s]
Recve_Gain 50
] Temp_Get = 25.8[dC]
= X_90_Width = 9[us]
— X _Acq_Time = 0.69206016[s]
X_Angle 30 [deg]
WK Atn 9.5[dB]
X Pulse 3[us]
Trr_Atn Dec 20. 656 [dB]
Irr_Atn Dec_Calc 20. 656 [dB]
Irr_Atn Dec Default Calc = 20.656[dB]
Irr_Atn Noe 20. 656 [dB]
1 Irr_Dac Bandwidth Hz 7.23684211 [kHz]
Irr_Dec Bandwidth Ppm = 12,05794078 [ppm]
Irr_Dec_Freq = §00.1723046 [MEz]
= Irc_Dec_Merit_Factor 2.2
Irr_] = TRUE
T LA B e e R E e E s e e T T oa = ETE
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 20.0 100 0|1er voiss = WALTZ
k ‘ /%A\ L L L x ’\ \ )\ Irr_Offset Default = S(ppm]
———— Trr_pwidth = 76[us]
=——— / Irr_Pwidth Default 76[ue)
=8 8 FEIFR=c282xIBEETRE8888aR2] EST8 &3 1zE Rwld€h Dedaull Cals w76 [ts]
e 6N, e S 100, B i o e D U1 S B 0 ) L O T T D000 8 oyt e oM = TIrr_Pwidth Templ
& = AR AR REEEERGRANCCRER RRR i Izr_Wurst
- gl L et 0 TR L KNP RN IR S0 B SR SRR DRI JO- W R WY Deci ion
X : parts per Million : Carbonl3 Eometente

abundance

. o
=
] O Filename = MIT$-100-8-DCM_Proton
Author = delta
Experiment = proton. jxp
] Sample_Id = MJT9-100-B-DCM
Solvent = METHYLENE-CELORIDE-D2
o Actual_Start_Time = 4-DEC-201% 19:25:46
=3 Revision Time 17-JUN-2020 16:30:14
Commant = singla_pulsa
N Data Pormat = 1D COMPLEX
] O Dim_Size = 13107
X Domain = Proton
1 Dim Title = Proton
N Dim Units = [ppm]
< Dimensions x
] = L
s Ts
(& Tield Strength = 9.389766[7]1 (400 [¥Hz]
1 = X_Acq_Duration 2.18628096[s]
] X Domain = Proton
4 X_rreq = 389.78219838 (Maz]
s 1 8a X offset = 5[ppm]
1 X_Points 16384
¥ Prescans =1
| X Resolution 0.45739775 [Ez]
1 X sweep = 7.4940048 [kEz]
ﬂ X_Sweep_Clipped = 5.99520384 [kHz]
1 Irr Domain = Proton
] = 2 Irr_Freq 399.78219838 (MEz]
= 3 Irr Offset = 5[ppm]
o Tri_Domain Proton
“f = Tri_Freq 399.78219838 [MEz]
= g Tri_Offset 5[ppm]
Blanking = 2[us]
1 'E = clipped = FALSE
5 g Scans =3
o | Total_scans =a
= =3 =3 o - |
1 | =t g (= Relaxation Delay = 5[s]
1) ks j L [c Jc J Recvr_Gain
1 .25[us
= 2.18628096[s]
- 1
= 6[dB]
= 5.125[us]
] off
1 ore
= 500
] | ! = FALSE
Decimation_Rate )
& I 1. k) k‘_*___—/\,_,L_; || sxperiment_ratn o:\Program Files\JEOL
Initial Wait =1[s!
T T phase = (0, 90, 270, 180, 180
1.0 0| Presat_Time = 5[s]
Presat Time Flag = FALSE
‘ Relaxation Delay Calc = 0[s]
= — Relaxation Delay_Temp = 5[s]
R R 8 Sl E RN RE R 20888 C82xN BRI SARRASRCARTSE Y §repetition Tine = 7.18628096[s]
SRR RTE N NN IIRNNATIIITIITIITIIIIMOAMMAANCSISSSSanmudnadnnnAIn I
D e e e e e e e A S N A e N N N S S R A e e R I R R I R N P =
X : parts per Million : Proton
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(thousandths)

abundance

<
=3 JEOL
o o}
- Filename = MJT10-10-b-13_Car
E Author = delta
Experiment = carbon. jxp
< Sample_Td = MJT10-10-b-C13
= Solvent CHLOROFORM-D
Actual Start Time = 23-HOV-2019 23:26:
Revision_Time = 17-JUN-2020 22:18:
<4 N O Comment. = single pulse decou
SN Data_Format = 1D COMPLEX
E Dim_Size 26214
N X Domain = Carbonl3
- \ Dim_Title = Carbonl3
s Dim Units = [ppm]
= Ts Dimensiens =x
Spectrometer = JMM-ECZ400R/S1
<7 Field Strength = 9.389766[T] (400[M
~ X Acq_Duration = 1.03809024[s]
1 8a X Domain = Carbonl3
X Freq 100.52530333 [MEz]
X Offset = 100 (ppm]
< X_Points = 32768
o X Prescans =
X Resolution 0.96330739 [Hz]
X_sweep = 31,56565657 [kiz]
= X_Sweep_Clipped 25.25252525 [kHz]
Wi Irr_Domain = Proton
Irr_Freg 39978219838 (MEz]
Irr Offsat = S[ppm]
Blanking 2[ua]
= Clipped TRUE
Scans = 1500
Total Scans = 1500
= Relaxation Delay = 2[s]
et Reavr_Gain 50
E Temp_Get = 25.3[dC]
X_90_Width = 9.323[us]
K _Acq_Time = 1.03809024[s]
=1 X_Angle 30 [deg]
E KAt 9.1[aB]
X_Pulse 3.10766667 [us]
] Irr_Atn Dec 27[dB]
Irr_Atn Dec Calc = 27[dB]
<3 Irr_Atn Dec Default Calc = 27[dB]
= | Trr_Atn Noe 27[dB]
E Irr_Dec Bandwidth Hz 4.7826087 [kAz]
Irr_Dec_Bandwidth Ppm = 11.96303566 [ppal
u L || Trr_Dec_Freq = 399.78219838 [MEz]
y u Irr_Dec Merit Factor =
Irr_Dacoupli: = TRUE
T T | AL L | T T B R T T L | T TT TI T T P T7 7 1| Irx Moe = TRUE
190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 800 70.0 60.0 500 40.0 30.0 20.0 10.0 Irr_Noiss = WALTZ
| | Irr_Offset Default = 5[
‘ / AN ‘ ‘ Ter_Pwidth = 0.115[ns]
| P f | Trr_Pwidth Default 0.115 [ms]
& 2 SEEg I ) ot o o 1Irr_pwidth Default_Calc = 0.115[ma]
= o e S oq o0 o g -8 T e oo == 8 Irr_Pwidth Templ = 0.115[ms]
§ = IESE a EER TRERA - & & Irr_Wurst :ﬂﬂ
oy Gl et o e Deci ion
X : parts per Million : Carbonl3 SN
1 Filename = MIT11-16_Proton-1-6.3
Author = delta
Experiment = proton.jxp
N Sample_Td = MJT11-18
1 O Solvent. = METHYLENE-CHLORIDE-D2
Actual_Start Time = 15-AUG-2020 20:45:06
] N Revision_Time = 20-AUG-2020 11:51:52
\ Comment = single pulse
Ts Data Format = 1D COMPLEX
Dim_Size = 13107
X_Domain = Proton
4 Dim_Title = Proton
Dim_Units = [ppm]
- Dimensions x
o - 1
Me 18] Field Strength = 9.389766[7] (400 [MHz]
X Acq Duration 2.18628096 [s]
X Domain = Proton
X Freq = 39.78219838 [MHz]
X Offset = 5[ppm]
[ X_Points 16384
i X Prescans =1
X Resolution 0.45739775 [Hz]
* = 7.4940048 (kEz]
X_sweep_Clipped = 5.99520384 [kHz]
g, Irr_Domain = Proton
Irr_Freq 39978219838 (MAz]
Trr Offset = 5[ppm]
Tri_Domain Proton
1 Tri_Freq 399.78219838 [MEz]
Foen Tri_Offset 5[ppm)
Blanking 2[us]
[R Clipped FALSE
o Scans ]
i | Total_scans 8
5 ESES
|° 1B | J Relaxation Delay = 5(a]
-] J
=
Ao Ti = 2.18628096(s]
1 = 45[deg]
= 6[dB]
= 5.125[us]
) off
1 ¥ ofe
Dante_Locp = 500
1 Dante_Presat = FALSE
L J A Decimation_Rate o
- |/ L J 4 b A Experiment Path = c:\Program Files\JEOL
Initial Wait =1[s]
L e R v T = (0, 90, 270, 180, 180
0 | Presat_rime = 5(a]
Prasat_Time Flag = FALSE
Relaxation Delay_Cale = 0[s]
= O - | Relaxation Delay Temp = 5(a
S IHEEN2 288N e e R R YRl Ec R R NI AR NSRS S8R0 na DTN R |Repetition Tine 18643006 8]
BEE MR R RS E ST AAnAdRannaaT=288358RR8AddII=a_EIdsSInaad
e S e e S e S A e e e e e S e e e e e S = T R Y Y e A R R R K I N I i)
X : parts per Million : Proton
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< o
=S
Filename = MJT-11-18-0820_Cax
Author = delta
Experiment = carbon. jxp
Sample_Td = MJT-11-18-0820
& N Solvent = CHLORGFORM-D
o (] Actual Start Time = 20-AUG-2020 23:01:
1 Revision_Time = 21-AUG-2020 01:38:
N Comment = single pulse decou
= \ Data_Format = 1D COMPLEX
= Ts Dim_Size = 26214
X_Domain = Carbonl3
Dim_Title = carbonl3
Dim _Units = [ppm]
Dimensions =x
= Spectrometer = JMM-ECZ400R/S1
R-1
] Me 18j Field Strength = 9.389766[T] (400[M
: X Acq_Duration = 1.03809024[s]
X Domain = Carbonl3
] < = 100.52530333 [MEz]
= X Offset = 100(ppn]
v X_Points = 32768
X Prescans -
X_Resolution = 0.96330739[Hz]
*_sweep = 31,56565657 [kHz]
X_Sweep_Clipped = 25.25252525 [kHz]
< Trr_Demain = Proton
<+ Irr_Freq = 399.78219838 (MEz]
Irr Offsat = S[ppm]
Blanking = 2[us]
] Clipped = TRUE
- Scans = 923
= Total Scans =923
Relaxation Delay = 2[s]
Recve_Gain =50
] Temp_Get = 23[dc]
o X_90_Width = 9.323[us]
i X _Acq_Time = 1.03809024[s]
] X_Angle = 30[deg]
WK Atn = 9.1(aB]
X Pulse = 3.10766667 [us]
Irr_Atn Dec = 27[dB]
=k Ter_Atn Dec_Cale = 27[dB]
g = Irr Atn Dec Default Calc = 27[dB]
k=] Trr_Atn Noe = 27[dB]
g Irr_Dac Bandwidth Hz = 4.7826087 [kAz]
] Irr_Dec Bandwidth Ppm = 11.96303566 [ppal
S | 1rr_Dec Freq = 399.78219838 [MBz]
é Sl Irr_Dec Merit PFactor =
Irr_| = TRUE
T R R IS I TTTTT TTT oL T T TITIT T T TTT 7] TTTT T I TTT T 71| I2r Mo = TRUE
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 40.0 300 20.0 10.0 0] 1zr_voiss = WALTZ
%y /&- A\ / } \ ‘ | )\ Irr_Offset Default = 5[
_— Ter_Pwidth = 0.115[ns]
e =, | A Trr_Pwidth Default = 0.115[ms]
= = R3S RISLLI8RE8REEE RLCE ) R i oen Irr_pwidth Default Cale = 0.115[ms]
w3 L bl R R e e i R S R R ) i e b = T i, Trr_Pwidth_Templ = 0.115[ms]
£ I SSESERRHARRSNEARASR FES de®s & BsR e Tmin
g n, =
X : parts per Million : Carbonl3 e Y

6. HPLC spectra of products 8 and 9

CH,CH,COPh

IA column, 70 : 30 hexane : IPA, flow rate: 0.7 ml/min, 254 nm, 25 °C, 99.8% ee.
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[ TP 254n0m)
50 > g
25
0 s S
) L L ™ PP B E Y] [ L S e [ ) P B T P L C N NP S LY e B R |
0 5 10 15 20 25 a0 as 40 45
min
<Peak Table>
?72A254nm
Peak# Ret. Time Area Height Conc.
1 24 886 3994994 57428 49 676
2 32.793 4047169 45758 50.324
Total 8042162 103186
my
] = ?77A254nm
; 3
400
300{
200
1004
: 3
il 8
LG U e e LI SR T PR T PR I SN R P i e T ) R L T T O T K |
0 5 10 15 20 25 30 35 40 45
min
<Peak Table>
277A 254nm
Peak#| Ret. Time Area Height Conc.
1 25224 32822 572 0.081
2 32.674| 40300694 454587 99.919
Total 40333516 455159
CH,CH,COPh
MeO
N =0
/S/N\
Ph Ts
8b

IA column, 70 : 30 hexane : IPA, flow rate: 0.7 ml/min, 254 nm, 25 °C, 99.9% ee.
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] |'|§ § 777A 254nm|
| 5
| | fl
100+ |]| if']
1 {
] | | [
- 1
i i |
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. |
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| | ll | 'K
. S\
0 B 10 20 i EEEEN " _
mimn
=Peak Table=>
s m
F'E!a’ﬁiﬁ Ret. Time Area Height Conc.
1 30007 11140710 136235 50.031
2| 37024 11127123 114603 49.965
Total 22267833 250828
mv
e 3 F77A 254N
_ I
] h
] [I1
2004 |
. |
i | |
! [ i
1004 |- |]
i | '||
. i ||I |
3 T S —r— e gl \ e ——
T T T I T
0 10 20 30 40 50
min
<Peak Table>
PFIA 254nm
Peak#| Ret. Time Area Height Cone.
1 30241 14612 254 0.053
2 37804 27342326 283143 89 947
Total 27356939 283397

CH,CH,COPh

Me

8c
TA column, 75 : 25 hexane : IPA, flow rate: 0.7 ml/min, 254 nm, 25 °C, 99.9% ee.
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CH,CH,COPh

8d
IB column, 90 : 10 hexane : IPA, flow rate: 1.0 ml/min, 254 nm, 25 °C, 99.7% ee.

] E F77A 254nm|
il [ g
] _ |
e . |
20 | | |
) ] | ] | E
10 I|
I, Y J L
LT R o (R S | OO | 7 T S % L |
0 5 10 15 20 25 35 40 45
min
<Peak Table>
?7?Ad254nm
(IPeak#| Ret. Time Area Height Conc.
1 26.2490 3381867 51428 50206
2 32,643 3354060 41563 49 794
Total 6735927 9299 ]
mv
- @ FETA 254nm
] el
400+ lP
] I
] [ |
300 |
1 | II
2007 |
1 |
: |
100+ } \
: 8 \
- S L e
0 5 10 15 20 25 85 40 45
min
<Peak Table=
‘??'?Eiﬂurn
Pe Ret. Time Area Heilght Conc.
1 26306 22071 411 0.059
2 32.220| AT2ET7344 4509228 99 941
Total 37309416 450638
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] = T77A 254nm
150 b g
] o
100+
50
G —
1 " L) L ] L I 3 1 i ¥ I
0 5 10 15 20 25
min
<Peak Table>
TPA 254nm
Peak# Ret. Time Area Height Conc.
1 18.416 6188499 157196 50.374
2 22993 GO006616 128155 49 626
Total 12285115 285351
i
180 E FIA 254nm
1 b
100
50+
o M — =
L T J L I I I ¥ I . L T J I ' J I 1
1) 5 10 15 20 25 a0
il
<Peak Table>
TITA 254nm
Peak# Rel. Time Area Height Conc.
1 18.524 8396 295 0.133
2| 22673 7034017 150705 99 867 |
Total 7043413 150961
CH,CH,COPh

FsC

8e
IB column, 80 : 20 hexane : IPA, flow rate: 0.7 ml/min, 254 nm, 25 °C, 99.3% ee.
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1] 5 10 15 20 25 30 a5
min
<Peak Table>
77
F'E.-::m;‘»a Ret Time Area Height Conc.
1 15,541 8957801 2r2ig 50,073
2 18.296 8531532 217174 49 827
Tatal 17BB9333 489955
my
i E TR 254nm
750
500
250
: A :
o o _J j\-._
— - - — —_—
V] 5 10 15 20 22 30 »
THn
<Peak Table>
TI7A 254nm
Peak#| Ret. Time Area Height Conc.
1 15.013 130294 4700 0.374
2 17923 36278455 302146 99 626
Tola 36414750 906845

MeO

TA column, 75 : 25 hexane : IPA, flow rate: 0.7 ml/min, 254 nm, 25 °C, 99.9% ee.
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= 2 TPIA 254nim|
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]
50
25
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Q 10 20 40 50
min
<Peak Table>
274 254nm
Peak#| Het. Time Area Height Caonc,
1 33.7/01 10530053 106422 50,361
] 38510 10379196 03848 49 639
Total 208059249 200271
my
4 = FFIA 254nm
75 =
5°_
25
j &
| R TN 3
o 10 20 40 50
min
<Peak Table>
2774 254nm
Feak#] Ret, Time Area Height Conc,
1 33.363 614 1] 0.007
2] 3BE/6 8798743 7144 955993
Total 8799357 77144
CH,CH,COPh
O

TA column, 70 : 30 hexane : IPA, flow rate: 0.7 ml/min, 254 nm, 25 °C, 99.9% ee.

p
g

N
‘e
/S/N

H
8

Ts
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] § FFPA 2a4nml
125] L.
1004 “l H
- I
75 !l I
E ||
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: |||
] } | |
25 |
] f
] A\— J m
0 - - 2 -
e Ty —T .
] 5 10 15 20 25 30 35
an
<Peak Table>
TTPA T
Peak# Ret. Time Area Height Conc.
1 19.096 016413 128983 50312
2] 22585 920295 99413 49 688
Total 13845708 228396
my
300__ |"§- 7774 254nm|
] |
] R
] l
100+ I|
] \
: 8 \
~-——— S - _n"ll
o 5 10 15 20 25 35
min
<Peak Table>
PITA 254nm
Peak#| Ret. Time Area Height Conc.
1 19.080 10803 177 0.052
2] 22505] 20727371 208682 00,948
Total 20738175 288859
CH,CH,COPh
Z 0]
F /S/N\
Ph Ts
8h
AD-H column, 80 20 hexane IPA, flow rate: 0.8 ml/min, 254 nm, 25 °C, 99.8% ee.



100 |'I§ E FITA 254nm|
i |~$ &
75 Il
g | \
) |
25 l } \I
- A\
0 g o !
o 1 2 a0 0 70
fiir
<Peak Table>
7774 254nm
Peak#| Rel Time Area Height Conc.
1| 56.696| 10586686 100158 49 954
2] 64412| 10606181 90348 50.046
Total 21192867 190506
my
@ T7A 254nm
] nﬁ.
100+ ||
s0] | |~
| |
| A L
; ” 3 _
T = ' L T LI i N | e
o 10 20 40 &0 ]
man
<Peak Table>
TEIA nm
Peak#| Rel Time Area Height Conc.
1] 56.219] 14653748 137066 99.888
2 G4.683 16363 156 0.112
Total 14670111 137222
CH,CH,COPh

-pMeOC6H4

8i

Ts

TA column, 60 : 40 hexane : IPA, flow rate: 0.5 ml/min, 254 nm, 25 °C, 99.9% ee.
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min
<Peak Table>
F77A 254nm
Peak# Ret. Time Area Height Cone.
1] 31.216] 5180634 6E458 50.315
2]  45.181 5125661 39917 49.685
Total 10316295 106373
my
100 g TTTA 254nm
7
50-
251
! 2
E_J\__‘_ P 5
—rere———r ——— —— e
Q 10 20 30 40 50 60
min
<Peak Table>
7774 254nm
Peak# Ret. Time |  Area Height Conc,
1 31.208 9397 139 0.075
2| 44799 12456086 99413 99.925
Tetal 12465483 89552
CH,CH,COPh
)
N\
-pMeCgH, Ts
8j

TA column, 70 : 30 hexane : IPA, flow rate: 0.7 ml/min, 254 nm, 25 °C, 99.6 % ee.
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<Peak Table>
PFHA 254nm
Peak#| Ret. Time Area Height Conc.
1 22632 1634451 273492 50299
2 34 506 1614992 16167 48.701
Total 3249443 43559
miv
125 8 TP 254nm
] g
] | |
757 | ll
] !
= |
] i
254 . r| \
| AN
o L —__ z ]
] - 1iﬂ' EID 3|D dlﬂ ﬁ
men
<Peak Table>
FA 254nm
Peak#| Ret. Time Area Height Conc.
1 22 860 20942 551 0.176
2 34.102 11866905 122311 99.824
Total 11887847 122862
CH,CH,COPh
N =0
N\
-pFCGH4 Ts
8k

TA column, 70 : 30 hexane : IPA, flow rate: 0.7 ml/min, 254 nm, 25 °C, 99% ee.
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<Peak Table>
7 nm
Peakﬁ Ret. Time Area Height Conc.
1 24 430 6297130 98421 49,669
2 34 687 6380936 63587 50.331
Tota 12678066 162008
mv
1 5 777A 254nm
100H rlg
] |I
75 |
] |l
50 |
] [
] B
25 \
] g )l \
n: ..""\-_ e, Ly
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iy ]
<Peak Table=>
S4nm
Peak# Ret Time Area Height Canc,
1 23.988 74327 1078 0.689
2 34287 10707442 106534 29,311
Total 10781769 107616
CHzCHzCOCsH4OMe-p
N =0
/S/N\
Ph Ts

8l

TA column, 70 : 30 hexane : IPA, flow rate: 0.7 ml/min, 254 nm, 25 °C, 99.7% ee.
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<Peak Table>
TTRA 254nm
Peak# Ret. Time Area Height Cone.
1 32.442 4538054 46214 50.176
2| 45098 4506251 33206 49 824
Total a044305 79420
m
= PTTA 254nm
] g
200
150-]
100-}
50
8
0 —_— A L
4] o 1:0 :EII:I aa'u I : 4ID EID
min

<Peak Table>

PITA 254nm
Peak# Ret. Time Area Height Conc.
1 33.203 51092 580 0.171
2| 44857 20853100 222555 99 829
Tota 29804182 223145
CH20H200C6H4Me-p
N =o
/(/N\
Ph Ts
8m

TA column, 70 : 30 hexane : IPA, flow rate: 0.7 ml/min, 254 nm, 25 °C, 99.7% ee.
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min
<Peak Table>
F77A 254nm
eak# Ret. Time Area Height Conc.
1 24.744 9921881 138776 49.719
2 32903 10033881 105756 50.281
Total 19955763 244532
'
g TTTA 254nm
200
1004
n
] b
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<Peak Table>
FITA 254nm
Peak#| Ret. Time | Area Height Conc.
1 24.515 43438 585 0.162
2| 32390 26839660 281093 99.838
Total 26883098 281688
CHQCHQCOCE;H4BI'-,O
N

d
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TA column, 70 : 30 hexane : IPA, flow rate: 0.8 ml/min, 254 nm, 25 °C, 99.7% ee.
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<Peak Table>
7774 254nm
Peak# Ret. Time Area Height Conc.
1] 29180 3304216 33572 50.268
2| 54006 3268989 17659 49.732
Total 6573205 51231
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<Peak Table>
7774 254nm
Peak# Ret. Time [ Area Height Cone.
1]  28.185 27884 403 0.141
2 53.704| 19824844 107841 9% 859
Total 19852738 108243
CHQCH2C005H4N02-[)

Ph
8o

d
/S/N\

Ts

IB column, 85 : 15 hexane : IPA, flow rate: 1.0 ml/min, 254 nm, 25 °C, 99.9% ee.
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<Peak Table>
FHIA 254nm
Feak# Ret. Time Area Height Conc.
1 29.592 3728545 52596 49,792
2 46.037 3758653 35242 50.208
Tota T48B187 87839
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<Peak Table>
7??,5§Enrn
ak# Ret. Time Area Height Cone.
1 29195 186 a 0.002
2| 46422 12662826 111792 90,998
Tota 12663023 111801
CH>CH,CONaph
N
‘d
/S/N\
Ph Ts
8p

TA column, 65 : 35 hexane : IPA, flow rate: 0.7 ml/min, 254 nm, 25 °C, 99.6% ee.
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<Peak Table>
TIIA nm
Peak# Ret, Time Area Height Cone.
1 31.847| 10359140 115660 50.010
2| 41878 10354905 82432 49,890
Total 20714045 208092
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<Peak Table>
TPTA Lalii]
Feak# Ret. Time Area Height Cone.
1 32.452 34790 31 0.184
2| 41971 18850250 165815 89,816
Total 18885040 166236
CH,CH,COBn

N —o
/(/N\
Ph Ts
8q

TA column, 70 : 30 hexane : IPA, flow rate: 0.7 ml/min, 254 nm, 25 °C, 99.3% ee.
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=<Peak Table>
FPTA 254nm
Peak#] Rel Time Area Height Conc.
1 13.609 2998334 115350 439,770
2| 15593 3026090 99872 50.230
Total 5024424] 215261
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<Peak Table>
TITA 254nm
Peak#l] Ret. Time Area Height Conc.
1 13.7 73 49282 131 0.337
2 15 489( 14550836 483588 99,663
Total 14609118 484910

CH2CH2COBU-t

N =0
/S/N\

Ph Ts
8r

TA column, 75 : 25 hexane : IPA, flow rate: 0.7 ml/min, 254 nm, 25 °C, 99.9% ee.
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<Peak Table>
TP7A 254NM
Peak#] Ret. Time Area Height conc.
1 19.521| 10575857 226054 49 699
2] 28096 10703930 147797 50.301
Total 21279787 373851
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<Peak Table>
2224 254nm
Peak#| Ret. Time Area Height Conc.
1 19.774 10569 250 0.050
2] 28371 21044259 283387 98.950
Totall 21054827 283637
/COOEt
CHZCHZQH
COOEt
N =0
/S/N\
Ph Ts

8s

TA column, 70 : 30 hexane : IPA, flow rate: 0.8 ml/min, 254 nm, 25 °C, 99% ee.
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<Peak Table>
A 254nm
Peak#] Ret. Time Area Height Conc.
1 21,534 9474410 132823 49,818
2] 2T.4A51 GE43538 112354 50.182
Tota 19017948 245177
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<Peak Table>
TT7A 254nm
Peak#] Ret. Time Area Height Conc.

1 20,949 37931 488 0.537

2 26.659 7026737 BG3IE0 99463

Total 7064668 86869
'CH,CH,COPh
/& N,
Ph Ts
9a

IB column, 85 : 15 hexane : IPA, flow rate: 1.0 ml/min, 254 nm, 25 °C, 99.2% ee.
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<Peak Table>
FIA254nm
Peak# Ret. Time Area Height Conc.
1 18.983 830236 17590 E0.325
2 34.064 819513 10021 49675
Total 1649749 27611
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<Peak Table>
THRA 254nm
Peak# Ret. Time Area Height Conc
1 18 871 11616707 247464 949 5809
2 34 946 4TBO5 823 0411
Total 11664603 248287
\\CHZCHZCOPh
oY
-pMeCgH4 Ts
9j

IB column, 85 : 15 hexane : IPA, flow rate: 1.0 ml/min, 254 nm, 25 °C, 99.7% ee.
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<Peak Table>
P77A 254nm
Peakdf Ret. Time Area Height Conc.
1 17.378 3853424 88874 50.255
2 35804 3814387 43456 49 745
Tota 7667811 132330
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<Peak Table>
A 254nm
Peak# Ret. Time Area Height Conc.
1 17.160[ 16962180 399163 99 835
2| 36.334 28078 2459 0.165
Totall 16990258 399462
CH,CH,COPh
N
A/N\
Ph Ts
18a
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TA column, 70 : 30 hexane : IPA, flow rate: 0.7 ml/min, 254 nm, 25 °C, 99.4% ee.
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<Peak Table>
7274 254nm
Peak# Ret. Time Area Height Conc.
1 18.459 3575638 79262 50.397
2 32019 3519266 45236 49 603
Totall 7094904 120497
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<Peak Table>
FTEHA 254nm
Peak# Ret. Time Area Height Conc.
1 18.768 G241 129 0.310
2] 31943 2008720 25857 99 690
Total 2014961 25986
CH,CH,COPhH
NH—q
N\
-pMeCgH, Ts
18j

IA column, 70:30 hexane : IPA, flow rate: 0.7 ml/min, 254 nm, 25°C, 99.6 % ee.
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<Peak Table>
748 254nm
Peak# Ret. Time Area Height Conc.
1 20.319 2661753 51318 49665
2 33873 2697656 30982 50.335
Total 5359408 82301
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<Peak Table>
P4 254nm
Peak#| Ret. Time Area Height Cone.
1 20.704 21413 481 0.197
2 33.717| 10866535 119345 99.803
Total 10887948 119826




