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General Procedures

All non-aqueous reactions were carried out under an atmosphere of nitrogen in flame-dried
glassware and were stirred using a magnetic stir plate. All reactions were carried out using
anhydrous solvent unless otherwise noted. CH3;CN, and CH,Cl, were dried over calcium hydride.
Dry THF was prepared by distilling over sodium ketyl.

All reactions were monitored by thin layer chromatography (TLC) on WhatmanPartisil®
K6F TLC plates (silica gel 60 A, 0.25 mm thickness) and visualized using a UV lamp (366 or
254 nm) or by use of one of the following visualization reagents: PMA: 10 g phosphomolybdic
acid/ 100 mL ethanol; KMnO4: 0.75 g potassium permanganate, 5 g K,COs, / 100mL water.
Products were isolated by column chromatography (Merck silica gel 100-200um). Yields refer to
chromatographically and spectroscopically homogenous materials unless noted otherwise. **C
and 'H NMR spectra were recorded on a Bruker400 or Bruker 500 MHz spectrometers.
Chemical shift values (3) are reported in ppm and calibrated to the residual solvent peak CDCl3 &
= 7.2600 ppm for *H, & = 77.16 for *C; or calibrated to tetramethylsilane (8 = 0.00). All NMR
spectra were recorded at ambient temperature (290 K) unless otherwise noted. *H NMR spectra
are reported as follows: chemical shift (multiplicity, coupling constant, integration). The
following abbreviations are used to indicate multiplicities: s, singlet; d, doublet; t, triplet; q,
quartet; quint, quintet; sext, sextet; sept, septet; m, multiplet; dd, doublet of doublet; dt, doublet
of triplet; dq, doublet of quartet; td, triplet of doublet; tt, triplet of triplet; dg, doublet of quartet;
br, broad; app, apparent.

Mass spectra were recorded by electrospray ionization (ESI) method on a Q-TOF Micro
with lock spray source. The crystal data were collected and integrated using a BrukerAxs kappa
apex2 CCD diffractometer, with graphite monochromated Mo-Ka radiation.

The silyl enol ethers were synthesized following literature procedures published previously
and were purified by silica gel column chromatography or distillation (Angew. Chem. Int. Ed.
2008, 47, 3795; Angew. Chem. Int. Ed. 2012, 51, 1942). The parent nitrosobenzene was
purchased from Sigma-Aldrich company; other nitrosobezene derivatives were synthesized
following literature procedures published previously (J. Org. Chem. 2005, 70, 2350).

Synthesis of silyl enol ethers of 1,7-diphenylheptane-1,7-dione: To a 100mL round bottom flask
(primary flask) equipped with a magnetic stir bar and rubber septum was added CH,Cl, (20mL)
under nitrogen atmosphere. The flask was cooled to 0°C and hexamethyldisilane (5.3 mmol, 1.5
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equiv.) followed by triflic acid (5.3 mmol, 1.5 equiv.) was added drop-wise. The mixture was
warmed to room temperature and stirred for one hour. A secondary flask was equipped with a
rubber septum was charged with CH,Cl, (20mL), triethylamine (7.2 mmol, 2 equiv.), and 1,7-
diphenylhepatane-1,7-dione (3.5 mmol, lequiv.) were added. The secondary flask was cooled to
0°C and the content of the primary flask was transferred into it via syringe. The reaction was
allowed to warm to room temperature and stirred for additional 3 h. Reaction was quenched with
saturated aqueous NaHCOj3; and extracted with hexanes. Combined organic layers dried over
magnesium sulfate and concentrated under reduced pressure to give crude product as a mixture
of mono- and di-silylated silyl enol ethers. The pure silyl enol ethers were isolated after
purification via silica gel (neutralized with triehtylamine) column chromatography to provide
mono-silylated silyl enol ether in 40% yield (R = 0.2 in hexane). The di-silylated silyl enol ether
was isolated only in 10% yield (Rf = 0.7 in hexane). However, better yield of di-silylated silyl
enol ether (55% yield) was achieved when excess hexamethyldisilane (3.5 equiv.) and triflic acid
(3.5 equiv.) were used.

General procedure for the a-amination of ketones using phenylboronic acid promoted N-O
bond cleavage:

Nitroso compound (1.2 equiv.) was taken in a 16x100 mm oven dried test tube equipped
with a magnetic stir. The test tube was capped with a septum and kept under vacuum for 10 min
and then purged with nitrogen. Dry CH3CN (3 mL) and silyl enol ether (0.15 mmol, 1.0 equiv.)
were added and the mixture was allowed to stir for 5 h at room temperature. Afterward,
phenylboronic acid (3.0 equiv.) was added in one portion and the stirring was continued for
additional 17 h at room temperature. The reaction mixture was then transfer to a pear shape flask
after dilution with CH,Cl,. The solvent was evaporated to dryness. The crude reaction mixture
was loaded directly onto silica gel column and purified to provide pure nitroso aldol
products 4-16.
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4. Compound 4 was prepared following the general procedure for a-amination of ketones
described above and purified by silica gel column chromatography (1—10% EtOAc : hexane) to
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provide pure compound (42 mg, 94%) as white solid. *H NMR (400 MHz, CDCls): § = 7.92-7.86
(m, 4H), 7.31 (d, J = 7.96 Hz, 2H), 6.62 (d, J = 8.80 Hz, 2H), 5.30 (d, J = 6.44 Hz, 1H), 5.17-
5.10 (m, 1H), 3.84 (s, 3H), 2.43 (s, 3H), 1.48 (d, J = 7.08 Hz, 3H); *C NMR (100 MHz, CDCly):
& = 199.1, 167.3, 150.3, 145.1, 131.8 (2xC), 129.8, 128.8, 118.8, 112.1, 52.7, 51.7, 20.8, 19.7;
HRMS (TOF MS ES") C1gH1oNOsH" m/z (%) = 298.1624 ([M+H]", 100%).
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5: Compound 5 was prepared following the general procedure for a-amination of ketones
described above and purified by silica gel column chromatography (1—10% EtOAc : hexane) to
provide pure compound (44 mg, 93%) as white solid. *H NMR (400 MHz, CDCls): & = 7.95-7.92
(m, 2H), 7.89-7.86 (m, 2H), 7.51-7.47 (m, 2H), 6.71-6.69 (m, 2H), 5.12 (g, J = 6.92 Hz, 1H),
3.85 (s, 3H), 1.51 (d, J = 6.96 Hz, 3H); *C NMR (100 MHz, CDCls): & = 198.1, 167.2, 149.3,
140.7, 132.5, 131.8, 130.1, 129.5, 120.0, 113.1, 53.6, 51.8, 19.3; HRMS (TOF MS ES")
C17H16CINOsNa* m/z (%) = 340.0781 ([M+Na]*, 100%).

BrO)A\rH@YO\

6: Compound 6 was prepared following the general procedure for a-amination of ketones
described above and purified by silica gel column chromatography (1—10% EtOAc : hexane) to
provide pure compound (48 mg, 90 %) as white solid. *"H NMR (400 MHz, CDCls):8 = 8.12 (t, J
= 1.72 Hz, 1H), 7.93-7.91(m, 1H), 7.89-7.86 (m, 2H), 7.75 (dg, J* = 0.96 Hz, J* = 7.96 Hz, 1H),
7.40 (t, J = 7.89 Hz, 1H), 6.66-6.64 (m, 2H), 5.11 (q, J = 6.96 Hz, 1H), 3.84 (s, 3H), 1.50 (d, J =
6.96 Hz, 3H); *C NMR (100 MHz, CDCls): & = 199.3, 167.3, 149.7, 137.0, 136.1, 131.8, 131.7,
130.7, 127.1, 123.5, 119.5, 112.5, 53.3, 51.8, 19.4; HRMS (TOF MS ES") C17H17NO3BrH* m/z
(%) = 362.0392 ([M+H]"*, 100%).

7: Compound 7 was prepared following general a-amination of ketones through aromatic nitroso
aldol reaction protocol described above (24 h reaction time) and purified by silica gel column
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chromatography (1—10% EtOAc : hexane) to provide pure compound (37 mg, 75.0%) as white
solid. *H NMR (400 MHz, CDCls): & = 8.42 (d, J = 8.28 Hz, 1H), 8.05 (d, J = 8.24 1H), 7.92-
7.87 (m, 4H),7.63-7.52 (m , 3H), 6.75-6.73 (m, 2H), 5.18 (g, J = 7.00 Hz, 1H), 3.86 (s, 3H), 1.44
(d, J = 7.04 Hz, 3H); **C NMR (100 MHz, CDCls): & = 202.8, 167.3, 149.8, 134.1, 133.6, 133.4,
131.8, 130.7, 128.7, 128.4, 127.1, 127.0, 125.4, 124.5, 119.5, 112.7, 55.9, 51.7, 18.6; HRMS
(TOF MS ES") CyH1oNOsK* m/z (%) = 372.1015 ([M+K]", 100%).
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8: Compound 8 was prepared following the general procedure for a-amination of ketones
described above and purified by silica gel column chromatography (1—10% EtOAc : hexane) to
provide pure compound (1—10% EtOAc : hexane) to provide pure compound (37 mg, 81%) as
white solid. *H NMR (400 MHz, CDCls): & = 8.00-7.98 (m, 2H), 7.86 (dt, J' = 9.44 Hz, J* = 2.48
Hz, 2H), 7.65-7.61 (m, 1H),7.54-7.50 (m , 2H), 6.56 (d, J = 8.72 Hz, 2H), 5.69-5.63 (m, 1H),
5.23 (t, J = 5.36 Hz, 1H), 5.08-5.05 (m, 1H), 5.01-4.96 (m, 1H), 3.84 (s, 3H), 2.82-2.77 (m,1H),
2.55-2.50 (m, 1H); *C NMR (100 MHz, CDCls): & = 198.6, 167.3, 150.3, 134.9, 134.1, 131.9,
131.8, 129.1, 128.6, 119.5, 119.3, 112.5, 56.9, 51.7, 36.9; HRMS (TOF MS ES") C1gH1gNOzH"
m/z (%) = 310.1559 ([M+H]", 100%).
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9: Compound 9 was prepared following the general procedure for a-amination of ketones
described above and purified by silica gel column chromatography (1—10% EtOAc : hexane) to
provide pure compound (36 mg,72%) as white solid. *H NMR (400 MHz, CDCls): & = 8.01-8.00
(m, 2H), 7.87-7.84 (m, 2H), 7.07-7.06 (m, 2H), 6.63-6.60 (m , 2H), 5.29 (s, 1H), 5.11 (s, 1H),
4.78-4.77 (m, 2H), 3.83 (s, 3H), 2.58-2.57 (m,1H), 1.48 (d, J = 5.52 Hz, 3H); *C NMR (100
MHz, CDCls): & = 197.9, 167.4, 162.0, 150.3, 131.8, 130.9, 127.8, 118.8, 115.1, 112.1, 77.7,
76.5, 56.0, 52.5, 51.7, 19.7; HRMS (TOF MS ES") CzoH1sNO4H* m/z (%) = 338.1372 ([M+H]",
100%).
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10: Compound 10 was prepared following the general procedure for a-amination of ketones
described above and purified by silica gel column chromatography (1—15% EtOAc : hexane) to
provide pure compound (63 mg, 98%) as white solid. *H NMR (500 MHz, CDCls): & = 7.91 (dd,
J' =8.48 Hz, J* =1.28 Hz, 2H), 7.79-7.77 (m, 4H), 7.57-7.53 (m, 1H), 7.47-7.42 (m, 3H), 7.34 (t,
J =7.84 Hz, 2H) 6.56 (d, J = 8.80 Hz, 2H), 5.17-5.15 (m, 1H) 5.12-5.10 (m, 1H), 3.76 (s, 3H),
2.79 (td, , J* =7.08 Hz, J* =1.32 Hz, 2H), 2.02-1.98 (m, 1H), 1.67-1.61 (m, 1H), 1.60-1.55 (m,
1H), 1.35-1.20 (m, 3H); **C NMR (125 MHz, CDCls): & = 200.0, 199.5, 167.3, 150.7, 136.9,
134.7,134.1, 133.1, 131.8, 129.1, 128.7, 128.5, 128.1, 119.0, 122.2, 57.0, 51.7, 38.2, 32.8, 24.6,
24.0; HRMS (TOF MS ES") Co7H27NO4H" m/z (%) = 430.2129 ([M+H]", 100%).
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11: Compound 11 was prepared following the general procedure for a-amination of ketones
described above and purified by silica gel column chromatography (1—10% EtOAc : hexane) to
provide pure compound (28 mg, 70%) as white solid. *H NMR (500 MHz, CDCls): § = 8.03-8.01
(m, 2H), 7.92-7.90 (m, 2H), 7.66-7.63 (m, 1H), 7.55-7.51 (m, 2H), 6.68-6.66 (m, 2H), 4.65 (s,
2H), 3.85 (s, 3H); *C NMR (125 MHz, CDCls): & = 194.2, 167.4, 150.7, 134.7, 134.3, 131.8,

129.1, 128.0, 119.1, 112.1, 51.7, 49.6; HRMS (TOF MS ES*) C1gH1sNOsH* miz (%) = 270.1130
([M+H]*, 100%).
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12: Compound 12 was prepared following general a-amination of ketones through aromatic
nitroso aldol reaction protocol described above and purified by silica gel column
chromatography (1—10% EtOAc : hexane) to provide pure compound (37 mg, 86%) as white
solid. *H NMR (500 MHz, CDCls): & = 7.87-7.85 (m, 3H), 7.72-7.71 (m, 1H), 7.18 (dd, J* = 3.84
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Hz, J? = 3.08 Hz, 1H), 6.71-6.67 (m, 2H), 4.95 (q, J = 5.52 Hz, 1H), 3.84 (s, 3H), 1.59 (d, J =
5.52 Hz, 3H); *C NMR (125 MHz, CDCls): § = 192.6, 167.3, 149.5, 140.8, 135.2, 133.0, 131.8,
128.7, 113.1, 52.2, 51.9, 20.1; HRMS (TOF MS ES") CisHisNOsSH™ m/z (%) = 290.0934
([M+H]").

OO

13: Compound 13 was prepared following general a-amination of ketones through aromatic
nitroso aldol reaction protocol described above and purified by silica gel column
chromatography (1-15% EtOAc : hexane) to provide pure compound (25 mg, 55%) as white
solid. *H NMR (400 MHz, CDCls): & = 8.06 (dd, J* = 6.64 Hz , J* = 1.2 Hz 1H), 7.90 dd, J* =
5.00 Hz , J* = 1.8 Hz 2H), 7.54 (td, J* = 7.48 Hz , J* = 1.4 Hz 1H), 7.36 (t, J = 7.60 Hz 1H), 7.30
(d, J = 7.68 Hz, 1H), 6.67 (dd, J' = 6.96 Hz , J* = 1.92 Hz 2H), 5.60 (d, J = 3.84 Hz, 1H ),
4.28(dt, J' = 13.52. Hz , J* = 4.28 Hz, 1H ), 3.86 (s, 3H), 3.35-3.26 (m, 1H), 3.10 (ddd, J! =
17.16 Hz , J* = 3.88 Hz, J* = 2.72 Hz 1H ), 2.77-2.70 (m, 1H), 1.98 (qd, J' = 26.56 Hz , J* = 4.36
Hz, 1H); *C NMR (100 MHz, CDCl): & = 196.0, 167.4, 150.5, 143.5, 134.2, 131.8, 131.6,
129.1, 127.9, 127.1, 119.2, 112.2, 59.4, 51.8, 30.6, 28.4.

14: Compound 14 was prepared following the general procedure for a-amination of ketones
described above and purified by silica gel column chromatography (10—35% EtOAc : hexane)
to provide pure compound (80 mg, 92%) as white solid. *H NMR (500 MHz, CDCls):s = 7.87-
7.85 (m, 4H), 7.83-7.80 (m, 4H), 7.62-7.57 (m, 2H), 7.48-7.43 (m, 4H), 6.54-6.52 (m, 4H), 5.07-
5.02 (m, 4H) 3.84 (s, 6H), 2.04-1.90 (m, 2H), 1.67-1.59 (m, 4H); *C NMR (125 MHz, CDCls): §
= 199.2 (2xC), 167.3, 150.5 (2xC), 134.7 (2xC), 134.1, 131.8, 129.2,128.4, 119.3 (2xC), 112.3,
56.9 (2xC), 51.7, 32.7, 32.5, 20.5, 20.2; HRMS (TOF MS ES") CssHziN,OcH™ m/z (%) =
579.2536 ([M+H]", 100%).
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15: Compound 15 was prepared following the general procedure for a-amination of ketones
described above and purified by silica gel column chromatography (1—2% EtOAc : hexane) to
provide pure compound (33 mg, 92%) as white solid. *H NMR (400 MHz, CDCls): & = 7.93-7.90
(m, 2H), 7.31-7.29 (m, 2H), 7.19-7.14 (m, 2H), 6.73-6.65 (m, 3H), 5.10 (g, J = 6.88 Hz, 1H),
4.71 (s, 1H), 2.43 (s, 3H), 1.47 (d, J = 6.88 Hz, 3H ); *C NMR (100 MHz, CDCls): & = 200.3,
146.8, 144.7, 132.3, 129.7, 129.5, 128.7, 118.0, 113.6, 53.4, 21.8, 19.8; HRMS (TOF MS ES")
C16H17NOsH" m/z (%) = 240.1434 ([M+H]", 100%).

e

16: Compound 16 was prepared following the general procedure for a-amination of ketones
described above and purified by silica gel column chromatography (1—2% EtOAc : hexane) to
provide pure compound (36 mg, 96%) as white solid. *H NMR (400 MHz, CDCls): & = 8.00-7.98
(m, 2H), 7.60 (tt, J* = 7.36 Hz, J* = 1.28 Hz, 1H), 7.52-7.48 (m, 2H), 7.19-7.15 (m, 2H), 6.72-
6.68 (m, 3H), 5.08-5.06 (m, 1H) 4.71 (s,1H), 2.09-2.04 (m, 1H), 1.77-1.70 (m,1H), 0.90 (t, J =
7.44 Hz, 3H); *C NMR (100 MHz, CDCls): & = 200.6, 147.2, 135.4, 133.7, 129.5, 129.0, 128.5,
118.0, 113.7, 58.9, 26.0, 9.3; HRMS (TOF MS ES") Cy;H17NOsNa* m/z (%) = 240.1477
([IM+Na]", 100%).

Isolation of the intermediates 3 and 17:

Nitroso compound (1.2 equiv.) was taken in a 16x100 mm oven dried test tube equipped with
a magnetic stir. The test tube was capped with a septum and kept under vacuum for 10 min and
then purged with nitrogen. Dry CH3CN (3 mL) and the corresponding silyl enol ether (0.15,
mmol, 1.0 equiv.) were added and the mixture was allowed to stir at room temperature until sillyl
enol ether was consumed (for TMS-SiMe,-silyl enol ether, 5 h; for TBS-silyl enol ether, 16 h).
The reaction mixture was transfer to a pear shape flask after dilution with CH,Cl,. The solvent
was evaporated to dryness. The crude reaction mixture was loaded directly onto silica gel
column and purified to provide pure nitroso aldol intermediates 3 or 17.
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3: Compound 3 was prepared following the above procedure and purified by silica gel column
chromatography (1—2% EtOAc : hexane) to provide pure compound (65 mg, 98%) as colorless
liquid. *"H NMR (400 MHz, CDCls): & = 7.98-7.92 (m, 4H), 7.24-7.22 (m, 2H), 7.20-7.18 (m,
2H), 4.96 (g, J = 6.64 Hz, 1H), 3.89 (s, 3H), 2.40 (s, 3H) 1.28 (d, J = 6.64 Hz, 3H), — 0.01 (s,
3H), — 0.02 (s, 3H), — 0.04 (s, 9H); **C NMR (100 MHz, CDCls): 5 = 196.3, 167.0, 156.8, 143.9,
134.4, 130.5, 129.3, 129.2, 124.8, 118.4, 68.0, 52.0, 21.8, 11.4,-0.5, - 2.1.
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17: Compound 17 was prepared following the above procedure and purified by silica gel column

z-0

chromatography (1—2% EtOACc : hexane) to provide pure compound (58 mg, 95%) as colourless
liquid. *H NMR (500 MHz, CDCls): & = 7.99 (d, J =7.55 Hz, 2H), 7.95-7.93 (m, 2H), 7.54-7.51
(m, 1H), 7.24 (t, J = 7.65, 2H), 7.23-7.21 (m, 2H), 4.94 (q, J = 6.7 Hz, 1H), 3.88 (s, 3H), 1.31 (d,
J = 6.7 Hz, 3H), 0.87(s, 9H), — 0.12 (s, 3H), — 0.29 (s, 3H); **C NMR (125 MHz, CDCL): & =
196.9, 166.9, 157.0, 137.2, 133.1, 130.3, 129.0, 128.5, 125.3, 119.1, 68.4, 52.0, 26.1, 18.1, 11.8,
—4.70 (2xC).

General procedure for the a-amination of ketones using silica gel promoted N-O bond
cleavage:

Nitroso compound (1.2 equiv.) was taken in a 16x100 mm oven dried test tube equipped with a
magnetic stir. The test tube was capped with a septum and kept under vacuum for 10 min and
then purged with nitrogen. Dry CH3sCN (3 mL) and silyl enol ether (0.15, mmol, 1.0 equiv.) were
added and the mixture was allowed to stir for 24 h at room temperature. The reaction mixture
was transfer to a pear shape flask after dilution with CH,Cl,. The solvent was evaporated to
dryness. The crude reaction mixture was loaded directly onto silica gel column (30 g of Merck
100-200 mesh silica gel was used and height of the column was 30 cm) and purified to provide

pure nitroso aldol products 15-41.
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15: Compound 15 was prepared following the above general procedure for a-amination of
ketones and purified by silica gel column chromatography (1—2% EtOAc : hexane) to provide

pure compound (31 mg, 90%) as white solid. Details of NMR-spectra were described in the

preceding paragraph.

16: Compound 16 was prepared following the above general procedure for a-amination of
ketones and purified by silica gel column chromatography (1—2% EtOAc : hexane) to provide

pure compound (36 mg, 96%) as white solid. Details of NMR-spectra were described in the

preceding paragraph.
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18: Compound 18 was prepared following the above general procedure for a-amination of
ketones and purified by silica gel column chromatography (1—2% EtOAc : hexane) to provide
pure compound (33 mg, 96%) as white solid. *H NMR (400 MHz, CDCls): & = 8.02-8.01 (m,
2H), 7.61 (t, J = 7.4 Hz, 1H), 7.51 (t, J = 7.85 Hz, 2H), 7.19-7.16 (m, 2H), 6.72 (t, J = 7.35 Hz,
1H), 6.68 (d, J =7.75 Hz, 2H), 5.13 (q, J = 6.85 Hz, 1H ) 4.71 (s,1H), 1.48 (d, J =6.95 Hz, 3H)
: BC NMR (100 MHz, CDCl3): 6 = 200.9, 146.8, 134.9, 133.9, 129.6, 129.1, 128.7, 118.1, 113.7,
53.6, 19.8; HRMS (TOF MS ES") C15H1isNOH" m/z (%) = 226.1373 ([M+H]", 100%).
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19: Compound 19 was prepared following the above general procedure for a-amination of
ketones and purified by silica gel column chromatography (1—2% EtOAc : hexane) to provide

pure compound (32 mg, 84%) as white solid. *H NMR (400 MHz, CDCls): & = 8.01 (dt, J* =
8.92 Hz, J* = 2.84 Hz, 2H), 7.19-7.14 (m, 2H), 6.99-6.96 (m, 2H), 6.72-6.66 (m, 3H), 5.09-5.06
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(m, 1H), 4.72 (s, 1H), 3.89 (s, 3H) 1.47 (d, J = 6.88 Hz, 3H); *C NMR (100 MHz, CDCly): & =
199.2, 164.1, 146.8, 130.9, 129.5, 127.7, 117.9, 114.2, 113.6, 55.7, 53.1, 19.9.

QN
jsnae
cl
20

20: Compound 20 was prepared following the above general procedure for a-amination of
ketones and purified by silica gel column chromatography (1—4% EtOAc : hexane) to provide
pure compound (34 mg, 86%) as white solid. *H NMR (400 MHz, CDCls):8 = 7.96 (dt, J' =8.64
Hz, J? = 2.4 Hz, 2H), 7.48 (dt, J' =8.64 Hz, J* = 2.4 Hz, 2H), 7.20-7.15 (m, 2H), 6.73 (tt, J*
=8.32 Hz, J* = 1 Hz, 1H), 6.67-6.64 (m, 2H), 5.07 (m,1H), 4.64-4.63 (m, 1H), 1.47 (d, J = 6.92
Hz, 3H);**C NMR (100 MHz, CDCls): § = 199.7, 146.5, 140.3, 133.2, 130.0, 129.6, 129.4,
118.2, 113.6, 53.6, 19.6; HRMS (TOF MS ES*) C1sH14CINOH" m/z (%) = 304.0379 ([M+H]",
100%).
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21: Compound 21 was prepared following the above general procedure for a-amination of
ketones and purified by silica gel column chromatography (1—4% EtOAc : hexane) to provide
pure compound (37 mg, 80%) as white solid. *H NMR (400 MHz, CDCls): § = 7.89-7.86 (m,
2H), 7.67-7.63 (m, 2H), 7.20-7.15 (m, 2H), 6.75-6.71 (m, 1H), 6.67-6.65 (m, 2H), 5.07-5.05
(s,1H), 4.64 (m, 1H), 1.47 (d, J = 6.92 Hz, 3H); **C NMR (100 MHz, CDCls): & = 199.9, 146.5,
133.5, 132.4, 130.1, 129.6, 129.0, 118.2, 113.6, 53.6, 19.6; HRMS (TOF MS ES")
C17H1sBrNOH™ m/z (%) = 304.0379 ([M+H]", 100%).
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22: Compound 22 was prepared following the above general procedure for a-amination of
ketones and purified by silica gel column chromatography (1—5% EtOAc : hexane) to provide
pure compound (33 mg, 79%) as white solid. *H NMR (500 MHz, CDCls): & = 8.04-8.01 (m,
2H), 7.19-7.16 (m, 2H), 7.08-7.05 (m, 2H), 6.73-6.70 (m, 1H), 6.68-6.66 (m, 2H), 5.08 (g, J =
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6.90 Hz, 1H), 4.77 (d, J = 2.35 Hz, 2H), 4.72 (brs, 1H), 2.57 (t, J = 2.40 Hz, 1H), 1.47 (d, J =
6.90 Hz, 3H): *C NMR (125 MHz, CDCls): 8 = 199.2, 161.8, 146.7, 130.8, 129.5, 128.4, 117.9,
115.0, 113.6, 77.7, 76.5, 56.0 53.1, 19.8.

/Cﬁ*

o

22: Compound 22 was prepared following the above general procedure for a-amination of
ketones and purified by silica gel column chromatography (1—4% EtOAc : hexane) to provide
pure compound (33 mg, 87%) as white solid. *H NMR (400 MHz, CDCls): & = 7.61-7.59 (m,
1H), 7.54-7.53 (m, 1H), 7.42 (t, J = 7.96 Hz, 1H), 7.20-7.14 (m, 3H), 6.74-6.67 (m, 3H), 5.11 (q,
J = 6.88 Hz, 1H), 4.70 (s, 1H), 3.86 (s, 3H), 1.48 (d, J = 6.88 Hz, 3H); *C NMR (100 MHz,
CDCl): & = 200.7, 160.2, 146.7, 136.2, 130.0, 129.5, 121.0, 120.1, 118.0, 113.6, 113.1, 55.6,
53.6, 19.8.

24: Compound 24 was prepared following the above general procedure for a-amination of
ketones and purified by silica gel column chromatography (1—4% EtOAc : hexane) to provide
pure compound (33 mg, 84%) as white solid. *H NMR (400 MHz, CDCls): § = 7.98 (t, J = 1.54
Hz, 1H), 7.88 (dt, J' = 7.80 Hz, J* = 1.4 Hz, 1H), 7.60-7.57 (m, 1H), 7.45 (t, J = 7.80 Hz, 1H),
7.21-7.16 (m, 2H), 6.75-6.71 (m, 1H), 6.67 (dd, J* =8.6 Hz, J* =1 Hz, 2H), 5.07 (g, J = 6.90 Hz,
1H), 4.63 (s, 1H), 1.48 (d, J = 6.92 Hz, 3H); **C NMR (100 MHz, CDCls): & = 199.7, 146.5,
136.4, 135.4, 133.7, 130.3, 129.6, 128.7, 126.6, 118.3, 113.7, 53.8, 19.6; HRMS (TOF MS ES")
C1sH14CINOH™ m/z (%) = 260.0900 ([M+H]", 100%).

@ oy
Br\©)J\rN\©
25
25: Compound 25 was prepared following the above general procedure for a-amination of

ketones and purified by silica gel column chromatography (1—4% EtOAc : hexane) to provide
pure compound (38 mg, 84%) as white solid. *"H NMR (400 MHz, CDCl3):6 = 8.14 (t, J = 1.7
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Hz, 1H), 7.94-7.92 (m, 1H), 7.74 (ddd, J' =8.00 Hz, J* =1.96 Hz, J® =1 Hz, 1H), 7.39 (t, J =
7.88 Hz, 1H), 7.21-7.16 (m, 2H), 6.75-6.72 (m, 1H), 6.67 (dd, J' =8.64 Hz, J* =1Hz, 2H ), 5.06
(g, J = 6.96 Hz, 1H), 4.64 (s, 1H), 1.48 (d, J = 6.90 Hz, 3H); *C NMR (100 MHz, CDCl): § =
199.6, 146.4, 136.6, 131.6, 130.6, 129.5, 127.0, 123.4, 121.8, 118.3, 113.7, 53.7, 19.5.

™S o H

Saas

26: Compound 26 was prepared following the above general procedure for a-amination of
ketones and purified by silica gel column chromatography (1—5% EtOAc : hexane) to provide
pure compound (31 mg, 80%) as white solid. *H NMR (400 MHz, CDCls):6 = 7.72 (dd, J' = 7.72
Hz, J? = 1.8 Hz, 1H), 7.52-7.47 (m, 1H),7.20-7.15 (m, 2H), 7.04-6.98 (m, 2H), 6.78-6.73 (m,
3H), 5.23 (g, J = 6.96 Hz, 1H), 3.94 (s, 3H), 1.42 (d, J = 6.96 Hz, 3H); *C NMR (100 MHz,
CDCl3): 6 = 202.3, 158.5, 146.1, 134.3, 131.3, 129.4, 126.0, 121.2, 118.7, 114.7, 111.7, 58.3,
55.8, 18.4.

o
., U

27: Compound 27 was prepared following the above general procedure for a-amination of
ketones and purified by silica gel column chromatography (1—5% EtOAc : hexane) to provide
pure compound (40 mg, 89%) as yellow solid. *H NMR (400 MHz, CDCls): & = 7.96 (d, J = 7.92
Hz, 2H), 7.60 (t, J = 7.36 Hz, 1H),7.49 (t, J = 7.64 Hz, 2H), 7.24-7.16 (m, 5H), 7.07-7.05 (m,
2H), 6.75-6.72 (m, 2H), 6.68-6.66 (m, 2H), 5.34(s,1H), 4.64 (s, 1H), 3.30 (dd, J* =13.76 Hz, J*
=5.68 Hz, 1H), 3.05 (dd, J'=13.76 Hz, J* =5.68 Hz, 1H); **C NMR (100 MHz, CDCls): & =
199.6, 146.6, 136.6, 135.5, 133.7, 129.6, 129.5, 129.0, 128.6, 128.5, 127.0, 118.2, 113.8, 59.1,
38.8; HRMS (TOF MS ES") Co1H1sNOH" m/z (%) = 302.1518 ([M+H]", 100%).
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28: Compound 28 was prepared following the above general procedure for a-amination of
ketones and purified by silica gel column chromatography (1—4% EtOAc : hexane) to provide
pure compound (29 mg, 76%) as white solid. *H NMR (400 MHz, CDCls): & = 8.00-7.98 (m,
2H), 7.61 (tt, ' =7.6 Hz, J* =1.16 Hz, 1H), 7.53-7.49 (m, 2H), 7.20-7.15 (m, 2H), 6.77-7.72 (m,
3H), 5.79-5.68 (m, 1H), 5.17 (t, J = 5.56 Hz, 1H ), 5.09-5.06 (m,1H), 5.02 (qd, J* = 16.96 Hz, J?

=1.32 Hz, 1H), 2.82-2.75 (m, 1H), 2.54-2.48 (m, 1H); *C NMR (100 MHz, CDCls): & = 199.6,
146.3, 135.3, 133.8, 132.6, 129.5, 129.0, 128.5, 119.0, 118.6, 114.2, 58.0, 37.1.

29 O

29: Compound 29 was prepared following the above general procedure for a-amination of
ketones and purified by silica gel column chromatography (1—10% EtOAc : hexane) to provide
pure compound (33 mg, 61%) as white solid. *H NMR (400 MHz, CDCls):5 = 8.00-7.98 (m,
2H), 7.90-7.87 (m, 2H), 7.60 (tt, , J* =7.4 Hz, J* =1.20 Hz, 1H), 7.56-7.48 (m, 3H), 7.45-7.41(m,
2H), 7.19-7.14 (m, 2H), 6.73-6.68 (m, 3H), 5.10(dd, J* = 6.6 Hz, J* =4.68 Hz, 1H) 4.68 (s, 1H),
2.89 (td, J* =8.20 Hz, J* = 1.76 Hz, 2H), 2.09-2.01(m, 1H), 1.78-1.63 (m, 3H), 1.60-1.39 (m,
2H); 3C NMR (100 MHz, CDCls): & = 200.7, 200.1, 147.2, 137.0, 135.3, 133.7, 133.1, 129.5,
129.0, 128.7, 128.5, 128.1, 118.1, 113.8, 57.9, 38.4, 33.1, 25.0, 24.1; HRMS (TOF MS ES")
CasH24NOH" m/z (%) = 372.2196 ([M+H]", 100%).

30: Compound 30 was prepared following the above general procedure for a-amination of
ketones and purified by silica gel column chromatography (1—10% EtOAc : hexane) to provide
pure compound (52 mg, 90%) as white solid. *H NMR (400 MHz, CDCls):5 = 8.00 (d, J = 7.23
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Hz, 2H), 7.91(d, J = 7.32 Hz, 2H), 7.62-7.58 (m, 1H), 7.56-7.48 (m, 3H), 7.45-7.42 (m, 2H),
7.18-7.14 (m, 2H), 6.72-6.68 (m, 3H), 5.09-5.07 (m, 1H), 4.67 (s, 1H), 2.89 (t, J = 7.20 Hz, 2H),
2.03-1.97 (m, 1H), 1.73-1.70 (m, 4H), 1.61-1.31 (m, 3H); *C NMR (100 MHz, CDCl): & =
200.8, 200.3, 147.3, 137.1, 135.4, 133.7, 133.0, 129.5, 129.0, 128.7, 128.5, 128.1, 118.1, 113.7,
58.0, 38.4, 33.1, 29.2, 25.1, 24.1.

oy
o

31: Compound 31 was prepared following the above general procedure for a-amination of
ketones (36 h) and purified by silica gel column chromatography (1—5% EtOAc : hexane) to
provide pure compound (31 mg, 75%) as white solid. *H NMR (400 MHz, CDCls): § = 8.32 (d, J
=8.00 Hz, 1H), 7.94 (d, J = 8.04, 1H), 7.80 (t, J = 8.32 Hz, 2H), 7.52-7.42 (m , 3H), 7.16-7.11
(m, 2H), 6.66-6.65 (m, 3H), 5.02 (g, J = 6.52 Hz, 1H), 4.80 (brs, 1H), 1.34 (d, J = 6.72 Hz, 3H);
13C NMR (100 MHz, CDCls): & = 204.4, 146.7, 134.5, 134.1, 133.0, 130.7, 129.6, 128.6, 128.2,

126.8, 125.6, 124.5, 118.8, 118.1, 113.7, 56.5, 19.0; HRMS (TOF MS ES*) C1Hi;NOH* m/z
(%) = 276.1396 ([M+H]*, 100%).

@y
SRae
32

32: Compound 32 was prepared following the above general procedure for a-amination of
ketones and purified by silica gel column chromatography (1—5% EtOAc : hexane) to provide
pure compound (30 mg, 86%) as white solid. *H NMR (400 MHz, CDCls): = 7.88 (d, J = 3.2
Hz, 1H), 7.68 (d, J = 4.8, 1H), 7.19-7.15 (m, 3H), 6.72 (t, J = 7.32 Hz, 1H), 6.66 (d, J = 7.8 Hz,
2H), 4.87-4.85 (m, 1H), 4.51 (s, 1H), 1.55 (d, J = 6.92 Hz, 3H); **C NMR (100 MHz, CDCl5): §
= 194.3, 146.6, 141.1, 134.5, 132.7, 129.5, 128.3, 118.3, 113.7, 55.5, 20.2; HRMS (TOF MS
ES") C13H1sNOSH™ m/z (%) = 232.0879 ([M+H]", 100%).

9 H
N
Y
© 33 \©
33: Compound 33 was prepared following general a-amination of ketones through aromatic
nitroso aldol reaction protocol described above and purified by silica gel column
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chromatography (1—7% EtOAc : hexane) to provide pure compound (26 mg, 81%) as white
solid. *H NMR (400 MHz, CDCls): 6 = 7.63 (dd, J* = 1.64 Hz, J = 0.64 Hz, 1H), 7.33 (dd, J* =
4.68 Hz, J* = 0.68 Hz,1H), 7.19-7.14 (m, 2H), 6.73-6.69 (m, 1H), 6.66 (dd J* = 8.64 Hz, J* =
1.00 Hz, 2H), 6.58 (dd J' = 3.60 Hz, J*=1.68 Hz, 1H), 4.91 (g, J = 6.80 Hz, 1H), 4.55 (s, 1H),
1.50 (d, J = 6.92 Hz, 3H); **C NMR (100 MHz, CDCls): § = 190.2, 151.2, 146.9, 146.6, 129.5,
118.4, 118.2, 113.7, 112.6, 54.2, 19.2; HRMS (TOF MS ES*)C13H1sNOH" m/z (%) = 216.1084
(IM+H]*, 100%).

L0

34:Compound 34 was prepared following general o-amination of ketones through aromatic
nitroso aldol reaction protocol described above and purified by silica gel column
chromatography (1-5% EtOAc : hexane) to provide pure compound (20 mg, 54%) as white solid.
'H NMR (400 MHz, CDCls): 6 = 8.07 (dd, J' = 6.76 Hz , J? = 1.16 Hz 1H), 7.52 ( td, J' = 7.52
Hz, J?=1.44 Hz 2H), 7.35 (t, J = 7.60 Hz ), 7.29 (d, J = 7.68 Hz 1H), 7.24-7.20 (m, 2H), 6.78-
6.72 (m, 3H), 5.24 (brs, 1H ), 4.20 (dd, J* = 13.40 Hz , J* = 4.36 Hz, 1H ), 3.33-3.24 (m, 1H),
3.08(ddd, J* = 17.12 Hz , J* = 3.96 Hz, J* = 2.80 Hz 1H ), 2.77-2.71 (m, 1H), 1.98 (qd, J* =
26.48 Hz , J* = 4.32 Hz, 1H); *C NMR (100 MHz, CDCls): & = 196.7, 146.9, 143.7, 134.0,
131.8, 129.6, 129.0, 127.9, 127.0, 118.1, 112.3, 60.2, 31.1, 28.4; HRMS (TOF MS ES")
C1sH1sNOH" m/z (%) = 230.1249 ([M+H]", 100%).

[

35: Compound 35 was prepared following the above general procedure for a-amination of
ketones and purified by silica gel column chromatography (1—3% EtOAc : hexane) to provide
pure compound (36 mg, 77%) as white solid. *"H NMR (400 MHz, CDCls): & = 7.81 (d, J = 8.24
Hz, 2H), 7.23 (d, J = 7.96 Hz, 2H), 7.19-7.17 (m, 2H), 6.54 (d, J = 8.4 Hz, 2H), 4.98 (q, J = 6.92
Hz, 1H) 2.36 (s, 3H), 1.40 (d, J = 6.92 Hz, 3H); **C NMR (100 MHz, CDCls): § = 199.9, 145.7,
145.0, 132.2, 132.1, 129.8, 128.7, 115.1, 109.5, 53.3, 21.9, 19.7; HRMS (TOF MS ES")
C16H16BrNOH™ m/z (%) = 318.0488 ([M+H]", 100%).
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36: Compound 36 was prepared following the above general procedure for a-amination of
ketones and purified by silica gel column chromatography (1—5% EtOAc : hexane) to provide
pure compound (45 mg, 80%) as white solid. *H NMR (400 MHz, CDCl3):6 = 7.94 (dd, , J* =
7.16 Hz, J* = 1.36 Hz, 2H), 7.60 (tt, J* = 7.40 Hz, J* = 1.16 Hz, 1H), 7.50 (t, J = 7.88 Hz, 2H),
7.24-7.17 (m, 5H), 7.02-6.99 (m, 2H), 6.49 (d, J =8.44 Hz, 2H), 5.27-5.23 (m, 1H ), 4.66 (d, J =
8.24 Hz, 1H), 3.27 (dd, J* = 13.84 Hz, J? =5.48 Hz, 1H), 3.00 (dd, J* = 13.84 Hz, J* =5.92 Hz,
1H); **C NMR (100 MHz, CDCls): & = 199.2, 145.7, 136.3, 135.3, 133.9, 132.2, 129.6, 129.1,
128.6(2xC), 127.1, 115.4, 109.8, 59.2, 38.7 ; HRMS (TOF MS ES")C1H:1sNOH* m/z (%) =
380.0660 ([M+H]", 100%).

/O)gr

37 \©\Br

37: Compound 37 was prepared following the above general procedure for a-amination of
ketones and purified by silica gel column chromatography (1—4% EtOAc : hexane) to provide
pure compound (31 mg, 62%) as white solid. *H NMR (400 MHz, CDCls): & = 7.57 (d, J = 7.68
Hz, 1H), 7.51-7.50 (m, 1H), 7.42 (t, J = 8.04 Hz, 1H), 7.26-7.22 (m, 2H), 7.16 (ddd, J' = 8.24
Hz, J* = 2.60 Hz, J* = 0.72 Hz, 1H), 6.54 (d, J = 8.84 Hz, 2H), 5.04 (g, J = 6.60 Hz, 1H), 4.72 (s,
1H), 3.87 (s, 3H), 1.46 (d, J = 6.92 Hz, 3H); *C NMR (100 MHz, CDCls): & = 200.2, 160.2,
145.6, 136.0, 132.2, 130.0, 120.9, 120.3, 115.2, 113.1, 109.6, 55.7, 53.6, 19.6.

Qe
38: Compound 38 was prepared following the above general procedure for a-amination of
ketones and purified by silica gel column chromatography (1—3% EtOAc : hexane) to provide
pure compound (38 mg, 75%) as white solid. *H NMR (400 MHz, CDCls): 8 = 7.96 (t, J = 1.72
Hz, 1H), 7.86 (d, J = 7.76 Hz, 1H) 7.59 (ddd, J'=8.00 Hz, J* = 2.00 Hz, J* = 1.00 Hz, 1H),
7.45 (t, J = 7.84 Hz, 1H), 7.27-7.23 (m, 2H), 6.53 (d, J = 8.84 Hz, 2H), 5.02-4.89 (m, 1H), 4.68
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(s, 1H), 1.46 (d, J = 6.92 Hz, 3H); *C NMR (100 MHz, CDCls): & = 199.2, 145.4, 136.2, 135.5,
133.9, 132.3, 130.4, 128.7, 126.6, 115.2, 109.9, 53.7, 19.4; CisH13CIBrNOH® m/z (%) =
337.9942 ([M+H]", 100%).

Qe

39: Compound 39 was prepared following the above general procedure for a-amination of
ketones and purified by silica gel column chromatography (1—5% EtOAc : hexane) to provide
pure compound (44 mg, 78%) as white solid. *H NMR (400 MHz, CDCls): 8 = 8.11 (t, J = 1.68
Hz, 1H), 7.90 (d, J = 7.80 Hz, 1H) 7.74 (ddd, J* = 8.00 Hz, J* = 2.00 Hz, J* = 1.00 Hz, 1H),
7.39 (t, J = 7.88 Hz, 1H), 7.24 (d, J = 8.84 Hz, 2H), 6.53 (d, J = 8.84 Hz, 2H), 5.00-4.99 (m,
1H), 4.68 (s, 1H), 1.45 (d, J = 6.92 Hz, 3H); **C NMR (100 MHz, CDCls): & = 199.1, 145.4,
136.8, 136.4, 132.3, 131.6, 130.6, 127.0, 123.4, 115.2, 109.8, 53.7, 19.4.

40: Compound 40 was prepared following the above general procedure for a-amination of
ketones and purified by silica gel column chromatography (1—4% EtOAc : hexane) to provide
pure compound (29 mg, 65%) as white solid. *H NMR (400 MHz, CDCls): = 7.64 (dd, J! = 1.56
Hz, J* = 0.60 Hz, 1H), 7.32 (dd, J* = 3.6 Hz, J* = 0.52 Hz,1H), 7.25-7.21 (m, 2H), 6.59 (dd, J* =
3.6 Hz, J? = 1.72 Hz, 1H), 6.54-6.50 (m, 2H), 4.88-4.82 (m, 1H), 4.58 (s, 1H), 1.49 (d, J = 6.88
Hz, 3H); *C NMR (100 MHz, CDCls): & = 189.7, 151.2, 147.0, 145.6, 132.2, 118.5, 115.2,
112.8, 109.8, 54.2, 19.2; HRMS (TOF MS ES*) C13H12BrNO;H* m/z (%) = 294.0327 ([M+H]",
100%).

QSR
41: Compound 41 was prepared following the above general procedure for a-amination of
ketones and purified by silica gel column chromatography (1—3% EtOAc : hexane) to provide

pure compound (27 mg, 71%) as white solid. *"H NMR (400 MHz, CDCly): & = 7.92 (d, J = 8.16
Hz, 2H), 7.30 (d, J = 8.00 Hz, 2H), 6.98 (d, J = 8.12 Hz, 2H), 6.60 (d, J = 8.24 Hz, 2H ), 5.08 (q,
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J = 6.84 Hz, 1H), 2.43 (s, 3H), 2.23 (s, 3H), 1.46 (d, J = 6.88 Hz, 3H); *C NMR (100 MHz,
CDCly): 8 =200.7, 144.6, 144.5, 132.4, 130.0, 129.7, 128.7, 127.2, 113.9, 53.7, 21.8, 20.5, 19.8.

Gram scale synthesis of compounds 6 and 15:

Nitroso compound (1.2 equiv.) was taken in a 250 ml oven dried round bottom flask equipped
with a magnetic stir. The flask was capped with a septum and kept under vacuum for 10 min and
then purged with nitrogen. Dry CH3CN (80 mL) and corresponding silyl enol ether (6.1 mmol,
1.7 g, 1.0 equiv.) were added and the mixture was allowed to stir at room temperature until sillyl
enol ether was consumed. Afterward, phenylboronic acid (3.0 equiv.) was added in one portion
and stirring was continued for additional 24 h at room temperature. The solvent was evaporated
to dryness. The crude reaction mixture was loaded directly onto silica gel column and purified to
provide pure nitroso aldol products 6 (2.01 g, 91%) or 15 (1.34 g, 92%). Details of NMR-spectra
were described in the preceding paragraph.

Synthesis of fully substituted imidazoles:

STEP-I: Nitroso aldol product 6 or 15 (0.15 mmol, 1 equiv.), p-TSOH (5 equiv.), and NH,;SCN
(5 equiv.) were taken into a schlenk tube under nitrogen and the mixture was heated at 80 °C for
10 min. After cooling to room temperature, the reaction was quenched with water, extracted with
ethyl acetate, dried over MgSQO, and concentrated under reduced pressure to give yellow solid.
The crude product was further purified by recrystallization from ethanol to give pure compound
43 (53 mg, 87% yield) or 44 (36 mg, 85% vyield) as pale yellow solid.

STEP-II: The recrystallized product 43 or 44 (0.15 mmol, 1 equiv.) and 2-bromo acetophenone
(1 equiv.) were taken into a schlenk tube. EtOH (3 mL) and EtsN (3 drops) were added and the
reaction mixture was allowed to stir at 80 °C for 6 h. The solvent was evaporated to dryness. The
crude reaction mixture was loaded directly onto silica gel column and purified (1—15% EtOAc :
hexane) to provide fully substituted imidazoles 45 (66 mg, 85% yield) or 46 (48 mg, 82% yield)
as pale yellow solid.
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43: 'H NMR (400 MHz, CDCls): § = 12.02 (s, 1H), 8.15 (d, J = 6.8 Hz, 2H), 7.52 (t, J = 1.36 Hz,
1H), 7.40 (d, J = 6.76 Hz, 2H), 7.38-7.33 (m, 2H), 7.20 (t, J = 6.32 Hz, 1H ), 3.89 (s, 3H), 2.01
(s, 3H); *C NMR (100 MHz, CDCls): § = 166.2, 162.0, 139.8, 131.3, 131.1 (2xC), 130.8, 130.3,
130.1, 128.7, 125.9, 124.7,123.7, 123.1, 52.6, 11.2.

QINN#S
44: *H NMR (400 MHz, CDCls): & = 12.01(s, 1H), 7.56-7.51 (m, 2H), 7.50-7.46 (m, 1H), 7.38-
7.33 (m, 4H), 7.19 (d, J = 7.92 Hz, 2H), 2.33 (s, 3H), 2.04 (s, 3H); *C NMR (100 MHz,

CDCl): & = 161.0, 138.0, 136.3, 129.8, 129.6, 129.3, 128.5, 127.1, 125.7, 122.8, 21.3, 11.1;
HRMS (TOF MS ES*) C17H1sN,SNa* m/z (%) = 303.0938 ([M+Na]*, 100%).

/
Q,
O

3 :
Br\©IN/>\S

45
45: 'H NMR (400 MHz, CDCly): 8 = 8.21 (d, J = 8.52 Hz, 2H), 8.03-8.01 (m, 2H), 7.84 (t, J =
1.72 Hz, 1H), 7.64-7.60 (m, 1H), 7.58-7.56 (m, 1H), 7.52-7.48 (m, 2H), 7.43-7.37 (m, 3H), 7.29-
7.27 (m, 1H) 4.68 (s, 2H), 4.00 (s, 3H), 2.24 (s, 3H);**C NMR (100 MHz, CDCls): & = 194.2,

166.1, 140.7, 139.3, 137.5, 136.6, 135.7, 133.8, 131.1, 130.0(2xC), 129.6, 128.8(3%C), 128.0,
127.0, 125.5, 122.8, 52.6, 41.0, 11.4.
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46: 'H NMR (400 MHz, CDCly): § = 7.99-7.97 (m, 2H), 7.59-7.54 (m, 3H), 7.50-7.42 (m, 5H),
7.24-7.20 (m, 4H), 4.64 (s, 2H), 2.37 (s, 3H), 2.18 (s, 3H); *C NMR (100 MHz, CDCls): & =
194.5, 139.9, 138.5, 136.2, 135.8, 135.7, 133.6, 132.0, 129.6, 129.2 (2xC), 128.8, 128.7, 127.9,
127.0, 126.4, 41.2, 21.3, 11.3; HRMS (TOF MS ES") CasH2N,OH" m/z (%) = 399.1526
(IM+H]*, 100%).

Synthesis of substituted indoles:

To a solution of aldol product 6 or 15 (0.15 mmol, 1.0 equiv.) and 18-crown-6 (0.17 mmol, 1.1
equiv.) in 1.5 ml CH;CN /DCE (1/4, v/v) mixture was added silyl aryl triflate (0.21 mmol, 1.4
equiv.) under nitrogen. Then, anhydrous CsF (0.45 mmol, 3.0 equiv.) and anhydrous Cs,CO3
(0.30 mmol, 2.0 equiv.) were added. The resulting reaction mixture was stirred at room
temperature until complete consumption of the aldol product (6 h). After completion, ethyl
acetate and water were added and the aqueous phase was extracted with ethyl acetate. The
organic layer was washed with brine, dried over MgSO,, and concentrated under reduced
pressure. The crude-residue was re-dissolved in a mixture of MeOH/DCM/AcOH (1.5 ml, 1:1:1)
and silica gel was added to get a slurry. The mixture was heated at 40 °C for 4 h (TLC
monitored). After cooling, the crude mixture was loaded directly onto silica gel column and
purified (1—2% EtOAc : hexane) to provide fully substituted indoles 47 (40 mg, 64% vyield) or
48 (31 mg, 70% vyield) as yellow waxy solid.

Br
N

47
O

\

47: 'H NMR (400 MHz, CDCls): & = 8.26 (d, J =8.28 Hz, 2H), 7.71-7.67 (m, 2H), 7.51-7.46 (m,
4H), 7.36 (t, J = 7.80 Hz, 1H), 7.20-7.18 (m, 3H), 3.99 (s, 3H), 2.36 (s, 3H); *C NMR (100
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MHz, CDCls): 6 = 166.5, 141.9, 137.4, 137.2, 133.5, 132.5, 131.1, 130.2, 129.2, 128.4, 127.9,
127.4,122.7, 122.5, 121.2, 120.6, 118.8, 115.2, 110.2, 52.5, 12.3.

48: 'H NMR (400 MHz, CDCls): & = 7.75-7.73 (m, 1H), 7.58 (t, J = 7.32 Hz, 2H), 7.51-7.43 (m,
5H), 7.34 (d, J = 7.76 Hz, 2H), 7.18-7.15 (m, 3H), 2.46 (s, 3H), 2.37 (s, 3H); *C NMR (100
MHz, CDCls): & = 138.1, 137.6, 135.6, 133.5, 132.5, 129.7, 129.6, 129.4, 128.3, 127.9, 127.5,
121.7, 120.4, 118.9, 115.3, 110.2, 21.4, 12.2; HRMS (TOF MS ES")CyHigNH" miz (%) =
298.1592 ([M+H]", 100%).

Crystallographic experimental section:

Crystal structure of compound 4 (CCDC number: 1440804):

Table 1. Crystal data and structure refinement for 4.

Identification code 4

Empirical formula C18 H19 N O3

Formula weight 297.34

Temperature 296(2) K

Wavelength 0.71073 A

Crystal system, space group Monoclinic, P2(1)/n

Unit cell dimensions a=09.6614(2) A  alpha =90 deg.

b =9.0050(2) A  beta =91.9684(13) deg.
€ =18.1004(4) A gamma = 90 deg.

Volume 1573.82(6) A3
Z, Calculated density 4, 1.255 Mg/m”3
Absorption coefficient 0.085 mm~"-1
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F(000)

Crystal size

Theta range for data collection
Limiting indices

Reflections collected / unique
Completeness to theta
Absorption correction
Refinement method

Data / restraints / parameters
Goodness-of-fit on F~2

Final R indices [1>2sigma(l)]
R indices (all data)
Extinction coefficient
Largest diff. peak and hole

632
0.280 x 0.220 x 0.160 mm
2.252 to 27.150 deg.
-12<=h<=12, -11<=k<=11, -17<=I<=23
12074 / 3472 [R(int) = 0.0196]
=25.242 99.9 %
None
Full-matrix least-squares on F*2
347210/ 207
1.046
R1 =0.0408, wR2 = 0.1077
R1 =0.0559, wR2 =0.1188
0.0107(17)
0.185 and -0.144 e.A™-3

Crystal structure of compound 18 (CCDC number: 1440807):

Table 2. Crystal data and structure refinement for 18.

Identification code
Empirical formula

Formula weight
Temperature

Wavelength

Crystal system, space group

Unit cell dimensions

Volume

Z, Calculated density

17

C15HI5NO

225.28

296(2) K

0.71073 A

Monoclinic, P2(1)/n

a=28.9551(4) A alpha =90 deg.
b=9.4163(6) A beta =95.037(2) deg.
c=14.8711(9) A gamma = 90 deg.
1249.15(12) A"3
4, 1.198 Mg/m"3
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Absorption coefficient 0.075 mm~-1

F(000) 480

Crystal size 0.250 x 0.160 x 0.100 mm

Theta range for data collection 2.560 to 24.999 deg.

Limiting indices -10<=h<=8, -10<=k<=11, -17<=I<=17
Reflections collected / unique 9305/ 2188 [R(int) = 0.0497]
Completeness to theta =24.999 99.9 %

Absorption correction None

Refinement method Full-matrix least-squares on F*2

Data / restraints / parameters 2188/0/160

Goodness-of-fit on F/2 1.048

Final R indices [1>2sigma(l)] R1 =0.0394, wR2 = 0.0992

R indices (all data) R1 =0.0624, wR2 = 0.1100
Extinction coefficient 0.014(3)
Largest diff. peak and hole 0.118 and -0.133 e.A"-3

Crystal structure of compound 35 (CCDC number: 1440806):

Table 3. Crystal data and structure refinement for 35.

Identification code 33

Empirical formula Cl16 H1I6 BrN O
Formula weight 318.21
Temperature 296(2) K
Wavelength 0.71073 A
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Crystal system, space group
Unit cell dimensions

Volume

Z, Calculated density
Absorption coefficient
F(000)

Crystal size

Theta range for data collection

Limiting indices

Reflections collected / unique

Completeness to theta = 24.999

Absorption correction
Refinement method

Data / restraints / parameters
Goodness-of-fit on F~2

Final R indices [1>2sigma(l)]
R indices (all data)
Extinction coefficient

Largest diff. peak and hole

Monoclinic, P2(1)/n
a=12.4037(4) A alpha =90 deg.
b =9.4552(3) A beta = 100.5942(17) deg.
¢ =13.0281(5) A gamma = 90 deg.
1501.88(9) A"3
4, 1.407 Mg/m"3
2.729 mm/-1
648

0.350 x 0.250 x 0.250 mm

2.084 to 24.999 deg.

-13<=h<=14, -8<=k<=11, -15<=I<=14
10970/ 2651 [R(int) = 0.0237]
100.0 %

None

Full-matrix least-squares on F*2
2651/0/178

1.035

R1 =0.0420, wR2 = 0.0952

R1 =0.0663, wR2 = 0.1063

n/a

0.631 and -0.912 e.A"-3

Crystal structure of compound 44 (CCDC number: 1440805):

Table 4. Crystal data and structure refinement for 44.
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Identification code
Empirical formula

Formula weight
Temperature

Wavelength

Crystal system, space group

Unit cell dimensions

Volume

Z, Calculated density
Absorption coefficient

F(000)

Crystal size

Theta range for data collection
Limiting indices

Reflections collected / unique
Completeness to theta
Absorption correction
Refinement method

Data / restraints / parameters
Goodness-of-fit on F~2

Final R indices [1>2sigma(l)]
R indices (all data)

Extinction coefficient

Largest diff. peak and hole

327
C17H16 N2 S
280.38
296(2) K
0.71073 A

Monoclinic, P2(1)/c

a=29.0979(2) A alpha =90 deg.

b =9.8360(2) A beta =102.3206(11) deg.
c=17.0069(4) A gamma = 90 deg.
1486.84(6) A"3

4, 1.253 Mg/m”3

0.209 mm~-1
592

0.250 x 0.250 x 0.200 mm

2.291 to 24.998 deg.

-9<=h<=10, -11<=k<=11, -19<=I<=20
11081 / 2614 [R(int) = 0.0175]
=24.998 100.0 %

None

Full-matrix least-squares on F*2
2614/0/187

1.049

R1 =0.0343, wR2 = 0.0897

R1 =0.0418, wR2 = 0.0969

n/a

0.187 and -0.194 e.A"-3
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lab mmbram-276
tm-Proton(-5tol5) CDCI3 /opt/topspin nmr !
Current Data Parameters
NAME mmb40915
EXPNO
PROCNO 1
=2 - Acquisition Parameters
Date_ 20150928
S 4 Time 22.38
N INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2930
O\ T 65536
SOLVENT coci3
4 o NS 16
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 124.58
oW 62.400 use
JE 6.50 use
TE 298.0 K
o1 0.50000000 sec
TDO 1
= CHANNEL f1 = =
H
.70 use
PLW1 7.75000000 W
SFO1 400.1320007 MHz
F2 - Processing parameters
si
SF 400.1300094 MHz
wow EM
SSB 0
LB 0.30 Hz
GB 0
}k ] B £ 1.00
T T T T T T T T T T T T 1
11 10 9 7 6 5 4 3 2 1 0 ppm
R R e EIE
<l e o Al ™ ™ ™
— ™ M o4 ©o®mom® © o
=] ~ [SET,) ddow @ o ~o~ @M
=) © n S omoNN o o o ]
= — a4 S Hddda 49 4 w6 S
lab mmbram-276
iitm_carbonshort CDCI3 /opt/topspin nmr 15
Current Data Parameters
NAME mmb40915
EXPNO
PROCNO 1
F2 - Acquisition Parameters
Date_ 20150928
o Time 22.46
H INSTRUM spect
N PROBHD 5 mm PABBO BB-
PULPROG zgpg30
o T 16540
~ SOLVENT cbCI3
1 NS 256
[e) DS
SWH 24038.461 Hz
FIDRES 1.453353 Hz
AQ 0.3440320 sec
RG 200.34
bw 20.800 usec
DE 6.50 usec
TE 298.8 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1

13C

9.25 usec
47.00000000
100.6228289 MHz

=

= = CHANNEL f2 =
CPDPRG[2 waltzl6

U

PCPD2 90.00 usec
PLW2 7.75000000 W
PLW12 0.23583999 W
PLW13 0.19103000 W
SF02 400.1316005 MHz

F2 - Processing parameters
Si 8

SF 100.6127574 MHz
wow EM
e L " " ;  SSB 0
y " u Ty " o LB 1.00 Hz
GB 0
PC 1.40

T T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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1183

R e B

7.9576
7.9515
7.9467
7.9238
7.8993
7.8929
7.8757
7.8709
7.8646
7.5009
7.4889
7.2599
6.7141
6.6923
5.1357

5
5.1009
——3.8500

15193
T-1.5019

lab mmb-ram-309
Itm-Proton(-5tol15) CDCI3 /opt/topspin nmr

Current Data Parameters
NAME

mmb41015
EXPNO
PROCNO 1
=2 - Acquisition Parameters
Date_ 20151027
Time 20.08
INSTRUM spect
PROBHD 5 mm PABBO BB-
[e] PULPROG 2930
H ) 65536
N SOLVENT cocl3
NS 16
o) DS 2
Cl ~ SWH 8012.820 Hz
5 Is} FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 200.34
oW 62.400 use
JE 6.50 use
TE 296.2
o1 0.50000000 sec
TDO 1
= CHANNEL f1 =
1H
.70 use
PLW1 7.75000000 W
SFO1 400.1320007 MHz
F2 - Processing parameters
si 6
SF 400.1300095 MHz
wow EM
SSB 0
LB 0.30 Hz
L GB 0
N . £ 1.00
T T T T T T T T T T 1
11 10 9 6 5 4 3 2 1 0 ppm
S E
- ™ ™
— ~ M ~wodLw o o
© ~ = Scadoo S o © @
o © T TN o - @
= — S Sddda A3 o w6 =
lab mmb-ram-309
tm_carbonshort CDCI3 /opt/topspin nmr 9
Current Data Parameters
NAME mmb41015
EXPNO
PROCNO 1
F2 - Acqui on Parameters
Date_ 20151027
Time 20.16
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
T 16540
0o SOLVENT cbCI3
H NS 256
N DS 4
SWH 24038.461 Hz
o) FIDRES 1.453353 Hz
cl ~ AQ 0.3440320 sec
5 RG 200.34
o} oW 20.800 usec
DE 6.50 usec
TE 297.0 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1

= CHANNEL f1 =
1

3C
9.25 usec

47.00000000

100.6228289 MHz

=

= = CHANNEL f2 =
CPDPRG[2 waltzl6

NUC2

PCPD2 90.00 usec
PLW2 7.75000000 W
PLW12 0.23583999 W
PLW13 0.19103000 W
SF02 400.1316005 MHz

F2 - Processing parameters
Si 8

SF 100.6127560 MHz
wow EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40

T T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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239
ISENEN]
heBule!
© © ©

7.9339
7.9316
7.9280
7.9144
79121
7.8992
7.8928
7.8880
7.8755
7.7512
7.7487
7.7463
7.7441
7.4282
7.4084
7.3888
7.2598
6.6662
6.6443
5.1379
5.1205
1.5124
1.4950

e

lab mmb-ram -307
tm-Proton(-5tol5) CDCI3 /opt/topspin nmr

Current Data Parameters
NAME

mmb41015
EXPNO
PROCNO 1
=2 - Acquis on Parameters
S 4 Date_ 20151022
Br- N Time 19.58
INSTRUI spect
PROBHD 5 mm PABBO BB-
O PULPROG 2930
6 T 65536
[e) SOLVENT coci3
NS 16
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 169.77
oW 62.400 use
JE 6.50 use
TE 296.1 K
o1 0.50000000 sec
TDO 1

21 15.70 use
PLW1 7.75000000 W
SFO1 400.1320007 MHz

F2 - Processing parameters
Si

SF 400.1300092 WHz
Wow EM
SSB 0
LB 0.30 Hz
[} 0

Jo >C 1.00

T
11 10 9 8 7 6 5 4 3 2 1 0 ppm
EEEES @ [ ® E
el al= N - ™ ™
) ™ N QH@NN WL WY
© ~ o NOddo~moo 0N ® @ <
o © ST OO O NN Ao ~~© - o
= — R R R R R R R N~~~ w6 =
lab mmb-ram -307
iitm_carbonshort CDCI3 /opt/topspin nmr 15
Current Data Parameters
NAME mmb41015
EXPNO
PROCNO 1
F2 - Acquisition Parameters
Date_ 20151022
Time 20.02
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
o H T 16540
Br- N SOLVENT cDCI3
NS 130
DS 4
O\\ SWH 24038.461 Hz
FIDRES 1.453353 Hz
6 o AQ 0.3440320 sec
RG 200.34
bw 20.800 usec
DE 6.50 usec
TE 296.7 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1

13C
5 usec

9.2!
47.00000000 W
100.6228289 MHz

CHANNEL f2

CPDPRG[2 waltzl6
NUC2 1H
PCPD2 90.00 usec
PLW2 7.75000000 W
PLW12 0.23583999 W
PLW13 0.19103000 W
SF02 400.1316005 MHz

F2 - Processing parameters
Si

SF 100.6127566 MHz
EM
0
1.00 Hz
GB 0
PC 1.40

T T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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8.4347
8.4140
8.0610
8.0404
7.9233
7.9188
7.9012
7.8956
7.8799
7.8775
7.6319
7.6280
7.6148
7.6110
7.6070
7.5946
7.5902
7.5863
7.5703
7.5672
7.5628
7.5534
7.5500
7.5445
7.5425
7.5242
7.2598
6.7567
6.7520
6.7360
6.7303
5.2152
5.1978
5.1803
5.1628
3.8612

x&&%/ﬁ%/

1.4541
1.4366

lab_mmbram-308
itm-Proton(-5tol5) CDCI3 /opt/topspin nmr

Current Data Parameters
NAME

mmb41015
EXPNO 159
PROCNO 1
=2 - Acquis on Parameters
Date 20151026
9 4 Time 11.24
N INSTRUI spect
PROBHD 5 mm PABBO BB-
PULPR 2930
O D 65536
7 SOLVENT coci3
o NS 16
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 124.58
oW 62.400 use
JE 6 50 use
TE 9 K
o1 0. 50000000 sec
TDO
21 15.70 use
PLW1 7.75000000 W
SFO1 400.1320007 MHz
F2 - Processing parameters
Si
SF 400.1300094 MHz
wow EM
SSB 0
LB 0.30 Hz
GB 0
1 ) C 1.00
T T T T T T T T
11 10 9 8 7 6 5 4 3 2 1 0 ppm
ElEE =R Q@ B
All=l<tlen N - ™ ™
© ™ OHOSONNT AOT 10WNS
o ~ SFTHO IS OO NN T v N @~ ©
o © TOHONOANNNNN N ~~© 0o @
3 — SHddd S dd S Ao N~~~ el =
lab mmbram-308
iitm_carbonshort CDCI3 /opt/topspin nmr 4
Current Data Parameters
NAME mmb41015
EXPNO
PROCNO 1
F2 - Acquisition Parameters
Date_ 20151026
Time 11.32
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG gpg30
16540
9 4 SOLVENT coci3
N NS 256
DS 4
SWH 24038.461 Hz
O\ FIDRES 1.453353 Hz
7 AQ 0.3440320 sec
[e) RG 200.34
bw 20.800 usec
DE -50 usec
TE 295.7 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
= CHANNEL f1 =
13C
9.25 usec
47.00000000 W
100.6228289 MHz
= CHANNEL f2 =
waltz16
1H
90.00 usec
7.75000000 W
0.23583999 W
0.19103000 W
SF02 400.1316005 MHz
F2 - Processing parameters
Si
SF 100.6127586 MHz
wow EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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8.0051
8.0024
7.9846
7.9811
7.8865
7.8803
7.8755
7.8629
7.8582
7.8518
7.6589
7.6562
7.6379
7.6334
7.6220
7.6192
7.6163
< — 175455
7.5258
7.5070
7.2598
6.6640
6.6422
5.6989
5.6562
5.6491
5.6311
5.2481
5.2347
5.2214
5.0867
5.0847
5.0829
5.0614
5.0594
5.0575
5.0104

|

4.9679
4.9643
3.8433
2.8239
2.8213
2.8041
2.7882
2.7857
2.7704
2.5539
I-2.5390
2.5214
2.5033

lab_mmbram-285
itm-Proton(-5tol15) CDCI3 /opt/topspin nmr

Current Data Parameters
NAME

mmb41015
EXPNO
PROCNO 1
=2 - Acquis on Parameters
Date_ 20151020
Time 14.40
INSTRUI spect
PROBHD 5 mm PABBO BB-
PULPROG 2930
T 65536
SOLVENT cbci3
NS 16
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 153.13
oW 62.400 use

use

ec

21 15.70 use
PLW1 7.75000000 W
SFO1 400.1320007 MHz

F2 - Processing parameters
si

SF 400.1300093 MHz
wow EM
SSB 0
LB 0.30 Hz
GB 0

A . & 1.00

198.6
—167.3
—150.3

134.9

134.1

131.9

131.8

129.1

128.6

119.5

119.3

715

772

Z
X
~
~1125
pa
N

3 2 1 0 ppm

76.8
—56.9
—51.7
—36.9

lab mmbram-285
iitm_carbonshort CDCI3 /opt/topspin nmr 6

Current Data Parameters
NAME mmb41015

EXPNO

PROCNO 1

F2 - Acquisition Parameters

Date_ 20151020

Time 14.47

INSTRUM spect

PROBHD 5 mm PABBO BB-

PULPROG zgpg30
16540

SOLVENT cbCl3

NS 256

DS 4

SWH 24038.461 Hz

FIDRES 1.453353 Hz

AQ 0.3440320 sec

RG 200.34

bw 20.800 usec

DE 6.50 usec

TE 295.9 K

D1 1.00000000 sec

D11 0.03000000 sec

TDO 1

= CHANNEL f1 =
1

3C
5 usec

9.2!
47.00000000 W
100.6228289 MHz

CHANNEL f2 =:
waltz16
1H

90.00 usec
7.75000000
0.23583999
0.19103000
SF02 400.1316005 MHz

===

F2 - Processing parameters
Si

SF 100.6127570 MHz
wow EM
SSB 0

LB 1.00 Hz
GB 0

PC 1.40

T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100
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8.0186
8.0032
8.0009
7.8723
7.8574
7.8547
7.8446
—7.2598
7.0788
7.0610
6.6322
6.6228
6.6078
6.6053
2.5858
2.5816
25772
25725
1.4923
1.4785

\

_—5.2954

4.7786
<4.7740
——3.8372
a

Lab mmb

ram-317
itm-PROTON-5t015 CDCI3 /opt/topspin iitm
Current Data Parameters
NAME

mmb51115
o) EXPNO 43
H PROCNO 1
N
=2 - Acquis on Parameters
o) Date_ 20151105
fe) ~ ime 18.54
INSTRUI spect
[e) PROBHD 5 mm PABBO BB/
= 9 PULPR( 2g
D 32768
SOLVENT coci3
NS 16
DS 2
SWH 10000.000 Hz
FIDRES 0.305176 Hz
AQ 1.6384000 sec
RG 9.
oW 50.000 use
JE 6.50 use
TE 297.1 K
o1 0.50000000 sec
TDO 1

NUC1
21
PLW1

= CHANNEL f1 =

500.1525008
H

11.75
15.30000019

WHz

use
w

F2 - Processing parameters
1

500.1500230 MHz
EM

0.30 Hz

s
SF
Wow
SSB 0
L8

J GB o
>C

R

1.00

o < o ™ oo @
~ ~oo o do~ oW ~N S Nown Q0 M~ ~
I © © ) mON oo d NN~ ©o© © oo =)
= = < — B R e NN~~~ R =
Lab mmb
ram-317
iitm_carbonshort CDCI3 /opt/topspin iitm 4
Current Data Parameters
NAME mmb51115
EXPNO
PROCNO 1
F2 - Acquisition Parameters
Date_ 20151104
Time 19.37
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
S 4 20480
N SOLVENT cbCl3
NS 256
DS 4
o O SWH 29761.904 Hz
FIDRES 1.453218 Hz
9 lo) AQ 0.3440640 sec
RG 202.34
Z oW 16.800 usec
DE 6.50 usec
TE 298.2 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1

SFO2

PCI

T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80

S33

= CHANNEL f2 =

NUC2
CPDPRG[2
PD2

CHANNEL f1 =:
125.7753932
13C

9.63
103.00000000

500.1520006
1H

waltz16
80.00
15.30000019
0.33006001
0.21123999

125.7628083
EM

0
1.00

0
1.40

MHz

Hz



7.9315

POONTININNNTIINGDT ©O
XORNVNOOOONNRIRNRVD I AN
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7.3235
7.1840

0O M AN®MANT NN~ MO o
NOANNONASTOMNOION o ©
NONODNAO O A DD~ N~N o @
LOAdAdAdAAANOONNNNO OO
cowwwwBwoaNNNN NN A

1. 6776
1.6448
1.6110

ONDIMN®DT DLW
DO NNRO DD M
CORXREOWT WA
[ R R R R R RS RS NEN
R R R R R R R R ]

1.2087

lab mmb-ram-340

itm-Proton(-5tol15) CDCI3 /opt/topspin nmr

eV R e e (s
|

[eNgHe]

Current Data Parameters
NAME

mmb41115
EXPNO 225
PROCNO 1
=2 - Acqu tion Parameters
Date_ 20151130
Time 15.56
INSTRUI spect
PROBHD 5 mm PABBO BB-
PULPRO! 2930
65536
SOLVENT cbci3
NS 16
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 95.73
oW 62.400 use
JE 6.50 use
TE 292.6 K
o1 0.50000000 sec
TDO 1

CHANNEL f1

1H

15.70
7.75000000
400.1320007

use

=

MHz

F2 - Processing parameters

si

SF 400.1300397 MHz
wow EM
SSB 0

LB 0.30 Hz
GB 0

°C 1.00

11 10 9 8 7 6 5 3 2 0 ppm
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lab mmb-ram-340
iitm_carbonshort CDCI3 /opt/topspin nmr 13
Current Data Parameters
NAME mmb41115
EXPNO
PROCNO 1
F2 - Acqu on Parameters
Date_ 20151130
Time 16.33
| INSTRI spe
o) o) PROBHD 5 mm PABBO BB-
PULPR( zgpg30
D 16540
SOLVENT coci3
NS 256
DS 4
o SWH 24038.461 Hz
FIDRES 1.453353 Hz
NH AQ 0.3440320 sec
RG 200.3.
bw 20.800 usec
(e} DE 6.50 usec
TE 292.9 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
10
= CHANNEL f1
NUC1 13C
P1 9.25 usec
PLW1 47.00000000 W
SFO1 100.6228289 MHz
= CHANNEL f2
waltz
90.00 usec
7.75000000 W
0.23583999 W
0.19103000 W
SF02 400.1316005 MHz
F2 - Processing parameters
Si 2768
SF 100.6127606 MHz
| wow EM
IS | A 0
v 4 % 1.00 Hz
GB 0
PC 1.40
T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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8.0348
8.0203
7.9260
7.9086
7.6345
7.5507
7.2600
6.6865
6.6693

j
§

——4.6571

——3.8595
0.0692

Lab mmb
ram-301
itm-PROTON-5t015 CDCI3 /opt/topspin iitm 1

Current Data Parameters
NAME

mmb51015
EXPNO 21
PROCNO 1
=2 - Acquisition Parameters
Date_ 20151016
Time 15.39
INSTRUI spect
o PROBHD 5 mm PABBO BB/
H PULPRO! zg
N T 32768
SOLVENT coci3
o) NS 16
~ DS 2
11 SWH 10000.000 Hz
o FIDRES 0.305176 Hz
AQ 1.6384000 sec
RG 138.53
oW 50.000 use
JE 6.50 use
TE 296.7 K
o1 0.50000000 sec
TDO 1
CHANNEL f1 =
500.1525008 MHz
NUC1 1H
21 11.75 use
PLW1 15.30000019 W
F2 - Processing parameters
si 65536
SF 500.1500221 MHz
wow EM
SSB 0
LB 0.30 Hz
GB 0
°C 1.00
T T T T T T T T T T T 1
11 10 9 8 7 6 5 4 3 2 1 0 ppm
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Lab mmb
ram-301
itm_carbonshort CDCI3 /opt/topspin iitm 11
Current Data Parameters
NAME mmb51015
EXPNO
PROCNO 1
F2 - Acquisition Parameters
Date_ 20151016
Time 15.46
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
20480
SOLVENT cbCl3
o) NS 256
H DS 4
N SWH 29761.904 Hz
FIDRES 1.453218 Hz
o AQ 0.3440640 sec
~ RG 202.34
11 bw 16.800 usec
o DE 6.50 usec
TE 297.3 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1 =:

125.7753932 MHz
13C

9.63
103.00000000 W

= CHANNEL f2 =

SFO2

500.1520006 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 80.00 usec
PLW2 15.30000019 W
PLW12 0.33006001 W
PLW13 0.21123999 W

F2 - Processing parameters
Si

SF 125.7628043 MHz
wow EM
SSB 0

LB 1.00 Hz
GB 0

PC 1.40

T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100

90

T T T T T T T T T
80 70 60 50 40 30 20 10 ppm

S35



TNDHAW ODNWWO©OITMON ©D LW N o~
MOV NRORVONW X @Y =] N o
KEOOLNIDOOD0AD N ~OIF o 3 o @
NRRANNNATTINQO AR2R Q @0
NNNNNNNNSNNNSNGOO << ™ —
Lab mmb
ram-302
itm-PROTON-5t015 CDCI3 /opt/topspin iitm !
Current Data Parameters
NAME mmb51015
EXPNO 24
PROCNO 1
=2 - Acquis on Parameters
Date_ 20151016
Time 20.31
INSTRUI spect
PROBHD 5 mm PABBO BB/
PULPR( zg
H D 32768
~ N SOLVENT cocl3
NS 16
\_§ o DS 2
~ SWH 10000.000 Hz
12 FIDRES 0.305176 Hz
AQ 1.6384000 sec
RG 114.76
oW 50.000 use
JE 6.50 use
TE 294.7
o1 0.50000000 sec
TDO 1
= CHANNEL f1 =
500.1525008 MHz
1H
11.75 use
15.30000019 W
F2 - Processing parameters
si
SF 500.1500221 MHz
wow EM
SSB 0
LB 0.30 Hz
J GB 0
I Jo * 1.0
T T T T T T T T T T
9 8 7 6 5 4 3 2 1 0 ppm
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Lab mmb
ram-302
iitm_carbonshort CDCI3 /opt/topspin iitm 1
Current Data Parameters
NAME mmb51015
EXPNO
PROCNO 1
F2 - Acquisition Parameters
Date_ 20151016
Time 20.38
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
20480
SOLVENT cbCl3
NS 256
DS 4
SWH 29761.904 Hz
H FIDRES 1.453218 Hz
~ N AQ 0.3440640 sec
\ RG 202.34
S (o) pw 16.800 usec
12 > DE 6.50 usec
TE 295.3 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1 =:
125.7753932 MHz
13C
9.63 usec
103.00000000 W
= = CHANNEL f2 =
SF02 500.1520006 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 80.00 usec
PLW2 15.30000019 W
PLW12 0.33006001 W
PLW13 0.21123999 W
F2 - Processing parameters
Si
SF 125.7627948 MHz
wow EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
T T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm

S36
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lab_mmb-ram-alphtet-pure
tm-Proton(-5tol5) CDCI3 /opt/topspin nmr 5
Current Data Parameters
ME mmb40116
7

EXPNO

PROCNO 1

F2 - Acquisition Parameters
Date

. 20160101
ime 21.21
INSTRI spect
PROBHD 5 mm PABBO BB-
PULPR 2930
D 65536
SOLVENT cbci3
(o) NS 16
H DS 2
N SHH 8012.820 Hz
FIDRES 0.122266 Hz
0 AQ 4.0894465 sec
13 ~ RG 200.34
o bw 62.400 usec
DE .50 usec
TE 291.9 K
D1 0.50000000 sec
TDO 1
CHANNEL f1
.70 usec
7.75000000 W
400.1320007 MHz
F2 - Processing parameters
Si
SF 400.1300094 MHz
wow EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
T T T T T T T T T T T T T T T T T T T 1
14 13 12 11 10 9 8 7 6 5 4 3 1 0 -1 -2 -3 -4 ppm
EREERR @ A@ ke
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lab mmb-ram-alphtet-pure
m_carbonshort CDCI3 /opt/topspin nmr 5
Current Data Parameters
NAME mmb40116
EXPNO 8
PROCNO 1
F2 - Acquisition Parameters
Date_ 20160101
Time 21.35
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
(o) 16540
i SOLVENT coci3
NS 51
DS
O\\ SWH 24038.461 Hz
13 FIDRES 1.453353 Hz
o AQ 0.3440320 sec
RG 200.34
bw 20.800 usec
DE 6.50 usec
TE 292.4 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1
NUC1 13C
P1 9.25 usec
PLW1 47.00000000 W
SFO1 100.6228289 MHz
CHANNEL f2
CPDPRG[2 waltzl6
NUC2 1H
PCPD2 90.00 usec
PLW2 7.75000000 W
PLW12 0.23583999 W
PLW13 0.19103000 W
SF02 400.1316005 MHz
F2 - Processing parameters
Si
100.6127573 MHz
EM
0
1.00 Hz
GB 0
PC 1.40
T T T T T T T T T T T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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7.8751
7.6207
7.6060
7.5914
7 4685
7.4673
7.4540

7. 2598
6.5465
6.5290
5. 0584
5.0495
5.0405
3.8496
2.0422
2.0024
1.9921
1.9822
1.9706
1.9622
1.9538
1.9449
1.9377
1.9292
1.6732
1.6619
1.6553
1.6438
1.6322
1.6139
1.5965

Lab mmb
| itm-PROTON: StOJCS Iglpecr‘lg I{ag /torpa”Pm iitm 1
0O, o mmb51115
EXPNO
PROCNO 1
=2 - Acquis on Parameters
o) Date. 20151125
Time 18.05
NH o INSTRUI spect
PROBHD 5 mm PABBO BB/
PULPRO! 29
O 32768
SOLVENT coci3
NH NS 32
DS 2
O, SWH 10000.000 Hz
FIDRES 0.305176 Hz
Pe) aQ 1.6384000 sec
14 RG 138.53
oW 50.000 use
JE 6 50 use
TE 1K
o1 0. 50000000 sec
TDO
= CHANNEL f1 =
500.1525008 MHz
1H
11.75 use
15.30000019 W
F2 - Processing parameters
si
SF 500.1500218 MHz
wow EM
SSB 0
LB 0.30 Hz
GB 0
. " °C 1.00
T T T T T T T T T T T T T T
12 11 10 9 8 7 6 5 4 3 2 1 0 -1 -2 ppm
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Lab mmb
ram-343
itm_carbonshort CDCI3 /opt/topspin iitm 10
Current Data Parameters
| NAME mmb51115
EXPNO 107
Ox© PROCNO 1
F2 - Acqui ion Parameters
Date_ 20151125
Time 18.12
(e} INSTRUM spect
NH PROBHD 5 mm PABBO BB/
o PULPROG zgpg30
T 20480
SOLVENT cbCl3
O NS 25
DS
NH SWH 29761.904 Hz
o FIDRES 1.453218 Hz
AQ 0.3440640 sec
RG 202.34
_0O bW 16.800 usec
14 DE 6.50 usec
TE 301.5 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
= CHANNEL f1 =
125.7753932 MHz
13C
9.63 usec
103.00000000 W
= CHANNEL f2 =
SF02 500.1520006 MHz
NUC2
CPDPRG[2 waltzls
PCPD2 usec
PLW2 15. 30000019 w
PLW12 0.33006001 W
PLW13 0.21123999 W
F2 - Processing parameters
Si 8
SF 125.7628030 MHz
] | [ wow EM
L N " o . 0
Wi Y " f u ' T 1.00 Hz
GB 0
PC 1.40
T T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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lab _mmbram-168
itm-Proton(-5tol5) CDCI3 /opt/topspin nmr
Current Data Parameters
NAME mmb40615
EXPNO 40
PROCNO 1
=2 - Acquis on Parameters
Date_ 20150604
o) Time 22.06
H INSTRUI spect
N PROBHD 5 mm PABBO BB-
PULPROG 2930
T 65536
SOLVENT coci3
NS 16
15 DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 200.34
oW 62.400 use
JE 6.50 use
TE 303.0 K
o1 0.50000000 sec
TDO 1
21 15.70 use
PLW1 7.75000000 W
SFO1 400.1320007 MHz
F2 - Processing parameters
Si
SF 400.1300095 MHz
wow EM
SSB 0
LB 0.30 Hz
GB 0
B c 1.00
T T T T T T T T T T T T 1
11 10 9 8 7 6 5 4 3 2 1 0 ppm
SESTE &z ENNE
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lab mmb-ram-168

iitm_carbonshort CDCI3 /opt/topspin nmr 4

Current Data Parameters

NAME mmb40615

EXPNO

PROCNO 1
F2 - Acquisition Parameters

Date_ 20150605

Time 12.29

INSTRUM spect

o] H PROBHD 5 mm PABBO BB-

PULPROG zgpg30

N T 16540
SOLVENT cbCl3
NS 256

DS 4

15 SWH 24038.461 Hz
FIDRES 1.453353 Hz
AQ 0.3440320 sec
RG 200.34
bw 20.800 usec
DE 6.50 usec
TE 303.4 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1

= CHANNEL f1 =
1

3C
5 usec

9.2!
47.00000000 W
100.6228289 MHz

CHANNEL f2 =:
waltz16
1H

90.00 usec
7.75000000
0.23583999
0.19103000

400.1316005 MHz

===

F2 - Processing parameters
Si

SF 100.6127537 MHz
wow EM
SSB 0

LB 1.00 Hz
GB 0

PC 1.40

T T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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8.0087
8.0059
7.9931
7.9883
7.9846
7.6272
7.6138
7.6088
7.6039
7.5935
7.5902
7.5870
7.5289
7.5245
7.5208
7.5079
7.5051
7.4908
7.4866
7.4848
7.2598
7.1912
7.1858
7.1721
7.1695
7.1567
7.1515
6.7283
6.7258
6.7100
6.7078
6.6884
5.0802
5.0675
47161
2.0992
2. 0806
2.0763
2.0640
2.0577
2.0455
1.7715
1.7565
1.7532
1.7379
1.7213
1.7182
1.7031
0.9265
0.9079
0.8894

R s e e R

lab _mmbram-176
itm-Proton(-5tol5) CDCI3 /opt/topspin nmr

Current Data Parameters
NAME

mmb40615
EXPNO 90
PROCNO 1

o] =2 - Acquis on Parameters
H Date 20150612
N Time~ 5.45
INSTRUI spect
PROBHD 5 mm PABBO BB-
PULPROG 2930
T 65536
16 SOLVENT cpei3
NS 16
DS 2

SWH 8012.820 Hz

FIDRES 0.122266 Hz

AQ 4.0894465 sec
RG 200.34

oW 62.400 use

JE 6.50 use

TE 299.5 K

o1 0.50000000 sec

TDO 1

21 15.70 use
PLW1 7.75000000 W
SFO1 400.1320007 MHz

F2 - Processing parameters
Si

SF 400.1300095 WHz
Wow EM
SSB 0
LB 0.30 Hz
[} 0

[ | . >C 1.00

-
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=
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lab mmb-ram-176
m_carbonshort CDCI3 /opt/topspin nmr 3
Current Data Parameters
NAME mmb4061!
EXPNO
PROCNO 1
F2 - Acquisition Parameters
Date_ 20150611
Time 17.05
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
16540
SOLVENT cbCl3
e} H NS 256
DS 4
N SiH 24038.461 Hz
FIDRES 1.453353 Hz
AQ 0.3440320 sec
RG 200.34
bw 20.800 usec
16 DE 6.50 usec
TE 299.5 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
= CHANNEL f1 =
13C
9.25 usec
47.00000000 W
100.6228289 MHz
= CHANNEL f2 =
waltz16
1H
90.00 usec
7.75000000 W
0.23583999 W
0.19103000 W
SF02 400.1316005 MHz
F2 - Processing parameters
Si
SF 100.6127563 MHz
{ wow EM
A " n SSB 0
§ 4 LB 1.00 Hz
GB 0
PC 1.40

T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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lab_mmb-ram-183 co2me No
Itm-Proton(-5tol15) CDCI3 /opt/topspin nmr
Current Data Parameters
NAME mmb40615
EXPNO
PROCNO 1
| S./ =2 - Acqu on Parameters
s>~ Date_ 20150618
o) oo me 20.
U INSTRUI spect
N PROBHD 5 mm PABBO BB-
PULPR 2930
o D 65536
~ SOLVENT o] k<
NS 16
3 (o} DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 108.26
oW 62.400 use
JE 6.50 use
TE 302.2
o1 0.50000000 sec
TDO 1
= = CHANNEL f1 =
NUC1 1H
21 -70 use
PLW1 7.75000000 W
3FO1 400.1320007 MHz
F2 - Processing parameters
si 6
SF 400.1300094 MHz
wow EM
SSB 0
LB 0.30 Hz
GB
L ) A % 1.00
T T T T T T T T T T T T
11 10 9 8 7 6 5 4 3 2 1 0 ppm
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lab mmb-ram-183 co2me No
m_carbonshort CDCI3 /opt/topspin nmr 6
Current Data Parameters
NAME mmb40615
EXPNO
PROCNO 1
F2 - Acqu ion Parameters
Date_ 20150618
Time 21.00
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
T 16540
SOLVENT cbCl3
NS 25
DS
| SWH 24038.461 Hz
| si FIDRES 1.453353 Hz
ST AQ 0.3440320 sec
o o> RG 200.34
N oW 20.800 usec
DE 6.50 usec
TE 302.9 K
O\\ D1 1.00000000 sec
D11 0.03000000 sec
3 fo) TDO 1
= CHANNEL f1 =
13C
9.25 usec
47.00000000 W
100.6228289 MHz
CHANNEL f2 =:
waltz16
90.00 usec
7.75000000 W
0.23583999 W
0.19103000 W
SF02 400.1316005 MHz
F2 - Processing parameters
Si 8
SF 100.6127546 MHz
wow EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
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N

8.0044
7.9893
7.9560
7.9388
7.5463
7.5446
7.5313
7.5300
7.2329
7.2155
4.9682
4.9282
—3.8841

1.3215
1.3081

e

—0.8731
—-0.1220
——-0.2943

Lab mmb

ram-344
itm-PROTON-5t015 CDCI3 /opt/topspin iitm 1

Current Data Parameters
NAME

mmb51115
EXPNO 99
PROCNO 1
=2 - Acqu on Parameters
Date_ 20151124
| ime 19.02
_Si INSTRUI spect
o o PROBHD 5 mm PABBO BB/
,\“ PULPR 2g
D 32768
SOLVENT coci3
O NS 32
DS 2
17 fs) SWH 10000.000 Hz
FIDRES 0.305176 Hz
1.6384000 sec
RG 31.24
oW 50.000 use
JE 6.50 use
TE 299.4 K
o1 0.50000000 sec
TDO 1
= CHANNEL f1 = =
SFO1 500.1525008 MHz
NUC1 1H
21 11.75 use
PLW1 15.30000019 W
2 - Processing parameters
si 655!
SF 500.1500224 MHz
wow EM
SSB 0
LB 0.30 Hz
GB
J . - < Lo
T T T T T T T T T T T 1
11 10 9 8 7 6 5 4 3 2 0 ppm
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Lab mmb
ram-344
itm_carbonshort CDCI3 /opt/topspin iitm 14
Current Data Parameters
NAME mmb51115
EXPNO
PROCNO 1
F2 - Acqu ion Parameters
Date_ 20151124
Time 19.09
INSTRUI spect
PROBHD 5 mm PABBO BB/
PULPRO zgpg30
20480
SOLVENT cbCI3
‘/l<i NS 25
si o
o o~ SWH 29761.904 Hz
T FIDRES 1.453218 Hz
N AQ 0.3440640 sec
RG 202.34
o) bw 16.800 usec
~ DE 6.50 usec
TE 300.0 K
17 o D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
= CHANNEL f1 =
125.7753932 MHz
13C
9.63 usec
103.00000000 W
= CHANNEL f2 =
500.1520006 MHz
NUC2
CPDPRG[2 waltzl6
PCPD2 80.00 usec
PLW2 15.30000019 W
PLW12 0.33006001 W
PLW13 0.21123999 W
F2 - Processing parameters
Si 8
SF 125.7628066 MHz
‘ ’ ‘ I wow EM
1 SSB 0
i LB 1.00 Hz
GB 0
PC 1.40
T T T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 9 80 70 60 50 40 30 20 10 0 ppm
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8.0291
8.0121
7.6343
7.6195
7.6047
7.5325
7.5168
7.5016
7.1846
7.1830

;

6.7245
6.7100
6.6914

5.1457
5.1320
5.1184
4.7189

Ne=—"="

1.4935
1.4796

Lab

mmb

Ram-178
itm-PROTON-5t015 CDCI3 /opt/topspin iitm

Current Data Parameters
NAME mmb51115
EXPNO
PROCNO 1
[e) =2 - Acquisition Parameters
H Date_ 20151127
N Time 11.08
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 29
T 32768
18 SOLVENT cocl3
NS 16
DS 2
SWH 10000.000 Hz
FIDRES 0.305176 Hz
AQ 1.6384000 sec
RG 124.08
oW 50.000 use
JE 6.50 use
TE 294.6
o1 0.50000000 sec
TDO 1
CHANNEL f1
500.1525008 MHz
1H
11.75 use
15.30000019 W
F2 - Processing parameters
si 553
SF 500.1500218 MHz
wow EM
SSB 0
LB 0.30 Hz
GB
l °C 1.00
T T T T T T T T T T T T 1
11 10 8 7 6 5 4 3 2 1 0 ppm
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Lab mmb
ram-178
itm_carbonshort CDCI3 /opt/topspin iitm 14
Current Data Parameters
NAME mmb51115
EXPNO
PROCNO 1
F2 - Acquisition Parameters
Date_ 20151128
Time -40
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
20480
SOLVENT coci3
(o) NS 512
H DS 4
N SiH 29761.904 Hz
FIDRES 1.453218 Hz
AQ 0.3440640 sec
RG 202.34
18 bw 16.800 usec
DE 6.50 usec
TE 298.8 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1 =
125.7753932 MHz
13C
9.63 usec
103.00000000 W
= = CHANNEL 2 =
SF02 500.1520006 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 80.00 usec
PLW2 15.30000019 W
PLW12 0.33006001 W
PLW13 0.21123999 W
F2 - Processing parameters
Si
SF 125.7627920 MHz
wow EM
| | SSB 0
LB 1.00 Hz
GB 0
PC 1.40
T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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lab mmb-ram-174
Itm-Proton(-5tol15) CDCI3 /opt/topspin nmr
Current Data Parameters
NAME mmb40615
EXPNO 78
PROCNO 1
F2 - Acqu tion Parameters
Date_ 20150611
Time 16.27
INSTRUI spect
PROBHD 5 mm PABBO BB-
S 4 PULPROG 2930
N 65536
SOLVENT o] K<}
NS 16
DS 2
19 SWH 8012.820 Hz
FIDRES 0.122266 Hz
4.0894465 sec
RG 169.77
ow 62.400 use
DE 6 50 use
TE 8 K
D1 0. 50000000 sec
TDO
CHANNEL f1
15.70 use
7.75000000 W
400.1320007 MHz
F2 - Processing parameters
Si
SF 400.1300096 MHz
wow EM
SSB 0
LB 0.30 Hz
<JJ GB 0
L l PC 1.00
T T T T T T T T T T T
11 10 9 8 7 6 5 4 3 2 1 0 ppm
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lab mmb-ram-
iitm_carbonshort CDCI3 /opt/topspln nmr 1
Current Data Parameters
NAME mmb40615
EXPNO
PROCNO 1
F2 - Acquisition Parameters
Date_ 20150611
Time 16.34
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
16540
SOLVENT cbCl3
NS 256
DS 4
SWH 24038.461 Hz
FIDRES 1.453353 Hz
AQ 0.3440320 sec
(o) H RG 200.34
N bw 20.800 usec
DE 6.50 usec
TE 299.5 K
D1 1.00000000 sec
o D11 003000000 sec
| 19 TDO 1
= CHANNEL f1 =
13C
9.25 usec
47.00000000 W
100.6228289 MHz
= CHANNEL f2 =
waltz16
1H
90.00 usec
7.75000000 W
0.23583999 W
0.19103000 W
SF02 400.1316005 MHz
F2 - Processing parameters
Si
SF 100.6127554 MHz
wow EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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7.9662

6.7322
6.7298

5.0706
5.0535
4.6434
4.6305
1.4845
1.4672

lab mmb-ram-175
itm-Proton(-5tol15) CDCI3 /opt/topspin nmr

Current Data Parameters
NAME

mmb40615
EXPNO 80
PROCNO 1
=2 - Acquis on Parameters
Date_ 20150611
Time 16.39
INSTRUI spect
PROBHD 5 mm PABBO BB-
° PULPR 2930
H D 65536
N SOLVENT cbci3
NS 16
DS 2
cl SWH 8012.820 Hz
20 FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 200.34
oW 62.400 use
use
ec
21 15.70 use
PLW1 7.75000000 W
SFO1 400.1320007 MHz
F2 - Processing parameters
si
SF 400.1300095 MHz
wow EM
SSB 0
LB 0.30 Hz
GB 0
J e EY 1.00
T T T T T T T T T T T T T T
13 12 11 10 9 8 7 6 5 4 3 2 1 0 ppm
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lab mmb-ram-175
iitm_carbonshort CDCI3 /opt/topspin nmr 2
Current Data Parameters
NAME mmb40615
EXPNO
PROCNO 1
F2 - Acquisition Parameters
Date_ 20150611
Time 16.53
INSTRUM spect
PROBHD 5 mm PABBO BB-
[o] H PULPROG zgpg30
N 16540
SOLVENT coci3
NS 512
DS 4
cl SWH 24038.461 Hz
20 FIDRES 1.453353 Hz
AQ 0.3440320 sec
RG 10.77
bw 20.800 usec
DE 6.50 usec
TE 299.6 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1
13C
9.25 usec
47.00000000 W
100.6228289 MHz
CHANNEL f2 =:
waltz16
1H
90.00 usec
7.75000000 W
0.23583999 W
0.19103000 W
SF02 400.1316005 MHz
F2 - Processing parameters
Si
SF 100.6127554 MHz
wow EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
T T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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lab mmb-ram-194
Itm-Proton(-5tol15) CDCI3 /opt/topspin nmr

Current Data Parameters
NAME

mmb40615
EXPNO 38
PROCNO 1
=2 - Acquis on Parameters
Date. 20150705
Time 16.05
INSTRUI spect
PROBHD 5 mm PABBO BB-
[e) PULPRO! 2930
H 65536
N SOLVENT o] k<
NS 16
DS 2
SWH 8012.820 Hz
Br FIDRES 0.122266 Hz
21 AQ 4.0894465 sec
RG 153.13
oW 62.400 use
JE 6 50 use
TE
o1 0. SOOOOOOO sec
TDO
21 15.70 use
PLW1 7.75000000 W
SFO1 400.1320007 MHz
F2 - Processing parameters
si
SF 400.1300094 MHz
wow EM
SSB
LB 0.30 Hz
GB
°C 1.00
T T T T T T T T T T T T 1
11 10 9 8 7 6 5 4 3 2 0 ppm
shade Ak E
el el =l <l ™
) nw LWYHd©Oo N ®©
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lab mmb-ram-194
iitm_carbonshort CDCI3 /opt/topspin nmr 1
Current Data Parameters
ME 0615
EXPNO 39
PROCNO 1
F2 - Acqui ion Parameters
Date_ 20150705
Time 16.10
INSTRUM
PROBHD 5 mm PABBO BB-
PULPI zgpg30
T 16540
SOLVENT cbci3
(e} NS 512
H DS 4
N SWH 24038.461 Hz
FIDRES 1.453353 Hz
AQ 0.3440320 sec
RG 200.34
Br DW 20.800 usec
21 DE -50 usec
TE 297.3 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1 =:
13C
9.25 usec
47.00000000 W
100.6228289 MHz
= CHANNEL f2 =:
waltz16
1H
90.00 usec
7.75000000 W
0.23583999 W
0.19103000 W
SF02 400.1316005 MHz
F2 - Processing parameters
Si
SF 100.6127570 MHz
wow EM
s d " SSB 0
b Rk LB 1.00 Hz
GB 0
PC 1.40
T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 20 10 ppm
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Lab mmb
ram-316
1tm-PROTON-5t015 CDCI3 /opt/topspin ¥itm 1
Current Data Parameters
NAME mmb51115
EXPNO 35
PROCNO 1
=2 - Acquis on Parameters
Date. 20151104
Time 21.09
INSTRUI spect
o PROBHD 5 mm PABBO BB/
H PULPRO zg
N D 32768
SOLVENT coci3
NS 16
DS 2
/\O SWH 10000.000 Hz
22 FIDRES 0.305176 Hz
AQ 1.6384000 sec
RG 79.04
oW 50.000 use
JE 6.50 use
TE 295.7 K
o1 0.50000000 sec
TDO 1
= CHANNEL f1 =:
500.1525008 MHz
1H
11.75 use
15.30000019 W
F2 - Processing parameters
si
SF 500.1500231 MHz
wow EM
SSB 0
LB 0.30 Hz
GB 0
°C 1.00
T T T T T T T T T T T T
11 10 9 8 7 6 5 4 3 2 1 0 ppm
R ERES EER B @
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Lab mmb
ram-316
itm_carbonshort CDCI3 /opt/topspin iitm 11
Current Data Parameters
NAME mmb51115
EXPNO 36
PROCNO 1
tion Parameters
20151104
21.
spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
20480
SOLVENT cbCl3
NS 256
DS 4
SWH 29761.904 Hz
0 FIDRES 1.453218 Hz
H 0. 3440640 sec
RG
N bw 16 800 usec
DE -50 usec
TE 296.3 K
D1 1.00000000 sec
D11 0.03000000 sec
22 00 1
CHANNEL f1 =:
125.7753932 MHz
13C
9.63 usec
103.00000000 W
= CHANNEL f2 =:
SF02 500.1520006 MHz
NUC2
CPDPRG[2 waltzls
PCPD2 00 usec
PLW2 15. 30000019 w
PLW12 0.33006001 W
PLW13 0.21123999 W
F2 - Processing parameters
Sl 8
SF 125.7628095 MHz
wow EM
. I\ ‘ i 0
v 1.00 Hz
GB 0
PC 1.40
T T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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lab mmb-ram-253
Itm-Proton(-5tol15) CDCI3 /opt/topspin nmr
Current Data Parameters
NAME mmb40915
EXPNO 85
PROCNO 1
=2 - Acquis on Parameters
Date_ 20150915
Time 12.13
INSTRUI spect
o PROBHD 5 mm PABBO BB-
H PULPRO 2930
_O N 65536
SOLVENT o] k<
NS 16
DS 2
SWH 8012.820 Hz
23 FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 108.26
oW 62.400 use
use
ec
21 15.70 use
PLW1 7.75000000 W
SFO1 400.1320007 MHz
F2 - Processing parameters
si
SF 400.1300095 MHz
wow EM
SSB 0
LB 0.30 Hz
GB 0
°C 1.00
T T T T T T T T T T T T 1
11 10 9 8 7 6 5 4 3 2 1 0 ppm
S AE A 4
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lab mmb-ram-253
iitm_carbonshort CDCI3 /opt/topspin nmr 8
Current Data Parameters
NAME mmb40915
EXPNO 86
PROCNO 1
F2 - Acquisition Parameters
Date_ 20150915
Time 12.21
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
16540
SOLVENT cbCi3
NS 256
DS 4
SWH 24038.461 Hz
FIDRES 1.453353 Hz
AQ 0.3440320 sec
le) RG 200.34
H bw 20.800 usec
0. N DE 6.50 usec
- TE 299.2 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
23 CHANNEL f1
13C
9.25 usec
47.00000000 W
100.6228289 MHz
CHANNEL f2
CPDPRG[2 waltzl6
NUC2 1H
PCPD2 90.00 usec
PLW 7.75000000 W
PLW12 0.23583999 W
PLW13 0.19103000 W
SF02 400.1316005 MHz
F2 - Processing parameters
Si 8
’ SF 100.6127590 MHz
W EM
' B 0
LB 1.00 Hz
GB 0
PC 1.40
T T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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7.9895
7.9851
7.9805
7.9026
7.8997
7. 8831
7.8803
7.8767
7.6010
7.5985
7.5958
7.5932

R e SNEpEEEee e

7. 5785
7.5758
7.5733
7.4766
7.4372
7.2137
7.2084
7.2034
7.1899
7.1871
7.1735
7.1687
7.1633
6.7580
6.7556
6.7397
6.7213
6.7190
6.6839
6.6814
6.6624
6.6602
5.0960
5.0787
5.0614
5.0441
4.6363
1.4925
1.4752

X

lab mmb-ram-260

tm-Proton(-5tol!

5) CDCI3 /opt/topspin nmr

Current Data Parameters
NAME mmb40915
EXPNO 154
PROCNO 1
=2 - Acquis on Parameters
Date. 20150918
Time 17.46
INSTRUI spect
PROBHD 5 mm PABBO BB-
PULPR 2930
[e) T 65536
H SOLVENT cbci3
cl N NS 18
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
24 RG 153.13
oW 62.400 use
JE 6 50 use
TE 1K
o1 0. 50000000 sec
TDO
21 15.70 use
PLW1 7.75000000 W
SFO1 400.1320007 MHz
F2 - Processing parameters
si
SF 400.1300094 MHz
wow EM
SSB 0
LB 0.30 Hz
GB 0
} °C 1.00
T T T T T T T T T T T 1
12 11 10 9 8 7 5 4 3 2 1 0 ppm
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lab mmb-ram-260
iitm_carbonshort CDCI3 /opt/topspin nmr 16
Current Data Parameters
NAME mmb40915
EXPNO 155
PROCNO 1
F2 - Acquisition Parameters
Date_ 20150918
Time 17.54
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
16540
SOLVENT cbci3
NS 25
DS 4
SWH 24038.461 Hz
FIDRES 1.453353 Hz
AQ 0.3440320 sec
RG 200.34
bw 20.800 usec
o DE 6.50 usec
H TE 298.8 K
cl N D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1
13C
24 9.25 usec
47.00000000 W
100.6228289 MHz
CHANNEL f2
CPDPRG[2 waltzl6
NUC2 1H
PCPD2 90.00 usec
PLW2 7.75000000 W
PLW12 0.23583999 W
PLW13 0.19103000 W
SF02 400.1316005 MHz
F2 - Processing parameters
Si
SF 100.6127567 MHz
wow EM
SSB 0
LB 1.00 Hz
| I B 0
" y 1.40
T T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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7.4118
7.3921
7.3724
7.2599
7.2152
7.2098
7.2048
6.6622
6.6600
5.0910
5.0737
5.0563
5.0390
4.6493
1.4902
1.4729
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lab mmb-ram-248
itm-Proton(-5tol15) CDCI3 /opt/topspin nmr

Current Data Parameters
NAME

mmb40815
EXPNO
PROCNO 1
=2 - Acquis on Parameters
Date_ 20150831
Time 18.29
INSTRUI spect
0 PROBHD 5 mm PABBO BB-
H PULPROG 2930
Br- N T 65536
SOLVENT cbci3
NS 16
DS 2
SWH 8012.820 Hz
25 FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 124.58
oW 62.400 use

use

ec

21 15.70 use
PLW1 7.75000000 W
SFO1 400.1320007 MHz
F2 - Processing parameters
si 65536
SF 400.1300094 MHz
wow EM
SSB 0
LB 0.30 Hz
GB 0
°C 1.00
T T T T T T T T T T T T T T
13 12 11 10 9 8 7 6 5 4 3 2 1 0 ppm
hsEEa A B
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lab mmb-ram-248
iitm_carbonshort CDCI3 /opt/topspin nmr 9
Current Data Parameters
NAME mmb40815
EXPNO
PROCNO 1
F2 - Acqui ion Parameters
Date_ 20150831
Time 18.
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
T 16540
SOLVENT cbCI3
NS 256
DS 4
[e) SWH 24038.461 Hz
H FIDRES 1.453353 Hz
AQ 0.3440320 sec
Br N RG 200.34
bw 20.800 usec
DE 6.50 usec
TE 297.6 K
25 D1 1.00000000 sec
D11 0.03000000 sec
TDO 1

CHANNEL f1 =
1

3C

9.25 usec
47.00000000 W

100.6228289 MHz

CHANNEL f2 =:

waltz16

1H

90.00 usec
7.75000000
0.23583999

===

0.19103000
400.1316005 MHz

F2 - Processing parameters
Si 8

SF 100.6127588 MHz
WDW EM
" Al " SsB 0
’ Y LB 1.00 Hz
GB o
PC 1.40

T T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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lab mmb-ram-264
itm-Proton(-5tol5) CDCI3 /opt/topspin nmr
Current Data Parameters
NAME mmb41015
EXPNO
PROCNO 1
=2 - Acqui ion Parameters
Date_ 20151026
Time 18.30
INSTRUM spect
N PROBHD 5 mm PABBO BB-
PULPROG 2930
o o 4 ™ 65536
N SOLVENT o] k<3
NS 16
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
26 AQ 4.0894465 sec
RG 95.73
oW 62.400 use
JE 6.50 use
TE 296.0 K
o1 0.50000000 sec
TDO 1
CHANNEL f1
NUC1
21 15.70 use
PLW1 7.75000000 W
3FO1 400.1320007 MHz
F2 - Processing parameters
si
SF 400.1300095 MHz
wow EM
SSB 0
LB 0.30 Hz
GB 0
) C 1.00
T T T T T T T T T T T T
11 10 9 8 7 6 5 4 3 2 1 0 ppm
Bl I B
—lelailailes - ™ ™
™ ) o MmO NN~
ol © © S PO 0 @ <
o s} < oOoNNNoodd @ ©
I — S dddSoSdad e} =
lab mmb-ram-264
m_carbonshort CDCI3 /opt/topspin nmr 2
Current Data Parameters
NAME mmb41015
EXPNO
PROCNO 1
F2 - Acquisition Parameters
Date_ 20151026
Time 18.38
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
16540
SOLVENT CcDCI3
NS 256
DS 4
SWH 24038.461 Hz
\\() 0 FIDRES 1.453353 Hz
H AQ 0.3440320 sec
N RG 200.34
bw 20.800 usec
DE 6.50 usec
TE 296.8 K
D1 1.00000000 sec
26 D11 0.03000000 sec
TDO 1
CHANNEL f1
13C
9.25 usec
47.00000000 W
100.6228289 MHz
CHANNEL f2
CPDPRG[2 waltzl6
NUC2 1H
PCPD2 90.00 usec
PLW2 7.75000000 W
PLW12 0.23583999 W
PLW13 0.19103000 W
SF02 400.1316005 MHz
F2 - Processing parameters
Sl 8
SF 100.6127592 MHz
wow EM
L L SSB 0
ok " " & " " Lol ” m 1.00 Hz
PC 1.40

T T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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3.3342
3.2998
3.2857
3.0807
3.0663
3.0463
3.0318

lab _mmbram-278
itm-Proton(-5tol5) CDCI3 /opt/topspin
Current Data Parameters

nmr

NAME mmb40915
EXPNO
PROCNO 1
o) F2 - Acquisition Parameters
Date_ 20150930
NH Time 13.21
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2930
T 65536
27 SOLVENT cbci3
NS 16
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 1245
ow 62.400 use
DE 6.50 use
TE 297.8 K
D1 0.50000000 sec
TDO 1
CHANNEL f1 =
15.70 use
7.75000000 W

400.1320007

SF 400.1300092 MHz
wow EM
SSB 0
LB 0.30 Hz
GB 0
) J[ 1 pC 1.00
T T T T T T T T T T T T 1
11 10 9 8 7 6 5 4 3 2 1 0 ppm
dekgidm B H eR
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lab mmbram-278
tm_carbonshort CDCI3 /opt/topspin nmr 6
Current Data Parameters
IAME mmb40915
EXPNO
PROCNO 1
F2 - Acqui ion Parameters
Date_ 20150930
Time 13.29
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
T 16540
SOLVENT cbCI3
o) NS 256
DS 4
NH SWH 24038.461 Hz
FIDRES 1.453353 Hz
AQ 0.3440320 sec
RG 200.
bw 20.800 usec
27 DE .50 usec
TE 298.6 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1

CHANNEL f1 =
1

3C

100.6228289

CHANNEL f2 =
waltz16

1H

90.00
7.75000000
0.23583999
0.19103000
400.1316005

SF 100.6127588

wow EM
L -

LB 1.00

GB [¢]

PC 1.40

T T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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9.25 u
47.00000000 W
MHz

MHz

F2 - Processing parameters
Si

sec

usec

===

MHz

F2 - Processing parameters
Si 8

MHz

Hz



8.0088
7.9909
7.9875
7.6407
7.6378
7.6347
7.6240
7.6194
7.6147
7.6038
7.6008
7.5978
7.5310
7.5114
7.4968
7.4929
7.2599
7.2040
7.1989
7.1854
7.1827

7.1689
7.1643
7.1590
6.7701
6.7517
6.7495
6.7425
6.7405
6.7337
6.7308
6.7212
5.7925
5.7745
5.7671
5.7566
5.7494
5.7317
5.7247
5.7142
5.7067
5.6887
5.1895
5.1756
5.1617
5.0977
5.0956
5.0936
5.0723
5.0702
5.0681
5.0561
5.0528
5.0488
5.0455

28

mmbram-28.

lab 3
Itm-Proton(-5tol15) CDCI3 /opt/topspin nmr

Current Data Parameters
NAME

mmb41015

EXPNO
PROCNO 1
F2 - Acquisition Parameters
Date_ 20151020

ime 14.09
INSTRUI spect
PROBHD 5 mm PABBO BB-
PULPROG 2930
T 65536
SOLVENT cbci3
NS 16
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 124.58
ow 62.400 use
DE 6.50 use
TE 294.9 K
D1 0.50000000 sec
TDO 1

CHANNEL f1

1H

use

7.75000000
400.1320007 MHz

F2 - Processing parameters
Si 65536
SF 400.1300092 MHz
wow EM
SSB 0
LB 0.30 Hz
GB 0

A A L PC 1.00

T T T T T T T T
125 120 115 11.0 105 100 95 90 85

T T T
80 75 70 65 60 55 50 40 35 30 25 20 15 10 05 00 -05 -10 -15 -20 ppm
RERRRNS [ e &
© MMmoONOoWwo QN
o CLUNMAND DO ®O S in o o ] —
=) SO0 NNNA Ao ~~© @ ~
= SHCddda A Ad N~~~ © o
lab mmbram-283
m_carbonshort CDCI3 /opt/topspin nmr 4
Current Data Parameters
NAME mmb41015
EXPNO
PROCNO 1
F2 - Acqu on Parameters
Date_ 20151020
Time 14.17
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
D 16540
SOLVENT coci3
o) NS 256
H DS 4
N SWH 24038.461 Hz
FIDRES 1.453353 Hz
AQ 0.3440320 sec
RG 200.34
bw 20.800 usec
DE 6.50 usec
TE 295.8 K
28 D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
= CHANNEL f1
13C
9.25 usec
47.00000000 W
100.6228289 MHz
CHANNEL f2 =
waltz16
90.00 usec
7.75000000 W
0.23583999 W
0.19103000 W
SF02 400.1316005 MHz
F2 - Processing parameters
Si
SF 100.6127587 MHz
l l wow EM
" " L m " i " p B 0
" m'n- u oy " L " 1rﬁ 1.00 Hz
GB 0
PC 1.40
T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 60 50 40 30 10 ppm
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7.4327
7.4143
7.2598
7.1912
7.1863
7.1812
7.1677
7.1649
7.1513
7.1466
7.1414
6.7349
6.7326
6.7166
6.7143
6.7072
6.7048
6.6987
6.6857
5.1151
5.1034
5.0986
5.0868

2.9197

lab mmb-ram-214 pem mono

tm-Proton(-5tol5) CDCI3 /opt/topspin nmr

Current Data Parameters
NAME

mmb40715
EXPNO 98
PROCNO 1
F2 - Acquisition Parameters
Date_ 20150717
Time 16.05
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2930
T 65536
SOLVENT cbci3
NS 16
DS
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 108.26
bw 62.400 use
DE 6.50 use
TE 298.3 K
D1 0.50000000 sec
TDO 1
= CHANNEL f1 = =
1H
-70 use
PLW1 7.75000000 W
SFO1 400.1320007 MHz

F2 - Processing parameters
Si 6

29

SF 400.1300095 MHz
wow EM
SSB 0
LB 0.30 Hz
GB
) - JW*J
T T T T T T T T T T T T T T T T T T T T T T T T
115 110 105 10.0 95 9.0 85 8.0 75 70 6.5 6.0 55 50 4.5 4.0 35 3.0 25 20 15 10 05 0.0 -05 ppm
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lab mmb-ram-214 pem mono
tm_carbonshort CDCI3 /opt/topspin nmr 13
Current Data Parameters
NAME mmb40715
EXPNO 99
PROCNO 1
F2 - Acqu ion Parameters
Date_ 20150717
Time 16.09
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG pg30
D 16540
SOLVENT cbCi3
o) NS 256
DS 4
NH SWH 24038.461 Hz
FIDRES 1.453353 Hz
AQ 0.3440320 sec
RG 200.34
e} DW 20.800 usec
DE 6.50 usec
TE 298.5 K
D1 1.00000000 sec
D11 0.03000000 sec
29 TDO 1
= CHANNEL f1
13C
9.25 usec
47.00000000 W
100.6228289 MHz
CHANNEL 2 =:
waltz16
1H
90.00 usec
7.75000000 W
0.23583999 W
0.19103000 W
400.1316005 MHz
F2 - Processing parameters
Si
SF 100.6127583 MHz
" wow EM
" SSB 0
v LB 1.00 Hz
GB 0
PC 1.40
T T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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1.3138

lab mmb-ram-239
tm-Proton(-5tol5) CDCI3 /opt/topspin nmr

Current Data Parameters
NAM ram 239 and 240 uf

EXPNO
PROCNO
F2 - Acqu tion Parameters
Date_ 20150822
Tim 17.36
lo) INSTRUI spect
PROBHD 5 mm PABBO BB-
NH PULPRO 2930
65536
SOLVENT cbci3
16
DS 2
8012.820 Hz
FIDRES 0.122266 Hz
lo) 4.0894465 sec
30 RG 124.58
ow 62.400 use
DE 6 50 use
TE 6 K
D1 0. 50000000 sec
TDO
CHANNEL f1
NUC1
P1 15.70 use
PLW1 7.75000000 W
SFO1 400.1320007 MHz
F2 - Processing parameters
si 65536
SF 400.1300094 MHz
wow EM
SSB
LB 0.30 Hz
GB
PC 1.00
L
T T T T T T T T T T T T 1
11 10 9 8 7 6 5 4 3 2 1 0 ppm
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lab mmb-ram-239
m_carbonshort CDCI3 /opt/topspin nmr 13

Current Data Parameters

NAME ram 239 and 240 up
EXPNO
PROCNO
F2 - Acqu ion Parameters
Date_ 20150822
Time 17.44
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
T 16540
SOLVENT cbCI3
NS 256
DS 4

o SWH 24038.461 Hz
FIDRES 1.453353 Hz

NH 0.3440320 sec

RG 200.34
bw 20.800 usec
DE 6.50 usec
TE 300.2 K
D1 1.00000000 sec

PLW2
PLW12
PLW13
SF02

SF
l Wow
" " L " " rem SSB
—— o ooy 5
GB
PC

T T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
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= CHANNEL f1

= CHANNEL f2

CPDPRG[2
NUC2
PCPD2

0.03000000
1

13C

9.25 usec
47.00000000
100.6228289

waltz16

1H

90.00
7.75000000
0.23583999
0.19103000
400.1316005

100.6127572
EM

1.00
1.40

sec

w
MHz

usec

===

MHz

F2 - Processing parameters
Si

MHz

Hz
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lab mmbram=269
tm-Proton(-5tol5) CDCI3 /opt/topspin nmr !
Current Data Parameters
NAME mmb40915
EXPNO
PROCNO 1
=2 - Acqu tion Parameters
Date_ 20150928
Time 22.25
INSTRUI spect
PROBHD 5 mm PABBO BB-
PULPRO! 2930
e} H ) 65536
SOLVENT coci3
N NS 16
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
31 AQ 4.0894465 sec
RG 138.85
oW 62.400 use
JE 6.50 use
TE 298.0
o1 0.50000000 sec
TDO 1
CHANNEL f1
15.70 use
7.75000000 W
400.1320007 MHz
F2 - Processing parameters
si
SF 400.1300469 MHz
wow EM
SSB 0
LB 0.30 Hz
GB 0
°C 1.00
T T T T T T T T T T T T 1
11 10 9 8 7 6 5 4 3 2 1 0 ppm

146.7
1345
134.1
133.0
130.7
129.6
128.6
128.2
126.8
125.6
1245
118.8
118.1
113.7
715
772
76.8
—56.5
19.0

S

z
AN
\
%

=

lab mmbram=269
tm_carbonshort CDCI3 /opt/topspin nmr 14
Current Data Parameters

SF02

CHANNEL f1

13C

100.6228289

CHANNEL f2 =:
waltz16
1H

90.00
7.75000000
0.23583999
0.19103000

400.1316005

9.25 u
47.00000000 W
MHz

mmb40915
EXPNO
PROCNO 1
F2 - Acqui ion Parameters
Date_ 20150928
Time 22.
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPR( zgpg30
D 16540
SOLVENT cbCl3
NS 256
DS 4
SWH 24038.461 Hz
H FIDRES 1.453353 Hz
N AQ 0.3440320 sec
RG 200. 3:
bw 20.800 usec
DE 6.50 usec
TE 298.8 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1

sec

usec

===

MHz

F2 - Processing parameters
Si

T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100
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100.6127573
EM

0
1.00

0
1.40

MHz

Hz
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lab_mmb-ram-207
tm-Proton(-5tol5) CDCI3 /opt/topspin nmr !
Current Data Parameters
NAME mmb40715
EXPNO
PROCNO 1
F2 - Acquisition Parameters
Date_ 20150717
Time 16.26
INSTRUI spect
PROBHD 5 mm PABBO BB-
PULPRO! 2930
o) 65536
H SOLVENT coci3
N NS 16
= DS 2
SWH 8012.820 Hz
\ S FIDRES 0.122266 Hz
AQ 4.0894465 sec
32 RG 153.13
ow 62.400 use
DE 6.50 use
TE 298.2 K
D1 0.50000000 sec
TDO 1
CHANNEL f1 =
15.70 use
7.75000000 W
400.1320007 MHz
F2 - Processing parameters
Si
SF 400.1300094 MHz
wow EM
SSB 0
LB 0.30 Hz
GB 0
. J PC 1.00
T T T T T T T T T T T T 1
11 10 9 8 7 6 5 4 3 2 1 0 ppm
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lab mmb-ram-207
m_carbonshort CDCI3 /opt/topspin nmr 14
Current Data Parameters
NAME mmb40715
EXPNO
PROCNO 1
F2 - Acqui ion Parameters
Date_ 20150717
ime 16.
INSTRUI spect
PROBHD 5 mm PABBO BB-
PULPR( zgpg30
D 16540
SOLVENT CcDCI3
NS 231
DS 4
o) SWH 24038.461 Hz
H FIDRES 1.453353 Hz
N AQ 0.3440320 sec
~ RG 200. 3:
\ bw 20.800 usec
s DE 6.50 usec
TE 298.6 K
32 D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1 =
13C
9.25 usec
47.00000000 W
100.6228289 MHz
CHANNEL f2 =:
waltz16
1H
90.00 usec
7.75000000 W
0.23583999 W
0.19103000 W
400.1316005 MHz
F2 - Processing parameters
Si 8
SF 100.6127576 MHz
wow EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
T T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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7.3257
6.7373
6.7031
6.5774
6.5732
4.9368
4.9196
4.9023
4.8850
45519
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15179
15006

lab_mmb-ram-236
tm-Proton(-5tol5) CDCI3 /opt/topspin nmr !

Current Data Parameters
NAME

mmb40815
EXPNO
PROCNO 1
=2 - Acquis on Parameters
Date_ 20150819
Time 22.01
INSTRUI spect
PROBHD 5 mm PABBO BB-
PULPROG 2930
0 T 65536
H SOLVENT o] k<
N NS 16
~ DS 2
SWH 8012.820 Hz
\ o) FIDRES 0.122266 Hz
AQ 4.0894465 sec
33 RG 108.26
oW 62.400 use
JE 6.50 use
TE 298.7
o1 0.50000000 sec
TDO 1
21 15.70 use
PLW1 7.75000000 W
SFO1 400.1320007 MHz
F2 - Processing parameters
si 65536
SF 400.1300094 MHz
wow EM
SSB 0
LB 0.30 Hz
GB 0
°C 1.00
T T T T T T T T T T T T 1
11 10 9 8 7 6 5 4 3 2 1 0 ppm
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lab mmb-ram-236
tm_carbonshort CDCI3 /opt/topspin nmr 16
Current Data Parameters
IAME mmb40815
EXPNO 104
PROCNO 1
F2 - Acquisition Parameters
Date_ 20150819
Time 22.11
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
T 16540
SOLVENT coci3
NS 256
Q| DS 4
SWH 24038.461 Hz
SN N FIDRES 1.453353 Hz
AQ 0.3440320 sec
\ o RG 200.34
bw 20.800 usec
33 DE 6.50 usec
TE 299.4 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1

13C

9.25 usec
47.00000000
100.6228289 MHz

=

= = CHANNEL f2 =
CPDPRG[2 waltz16

NUC2 1H
PCPD2 90.00 usec
PLW: 7.75000000 W
PLW12 0.23583999 W
PLW13 0.19103000 W
SF02 400.1316005 MHz

F2 - Processing parameters
si

SF 100.6127590 MHz
wow EM

) " hraISB [¢]
LB 1.00 Hz
GB [¢]
PC 1.40

T T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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lab mmb-ram-alp-phno
iitm-Proton(-5tol5) CDCI3 /opt/topspin nmr 8

Current Data Parameters
ME

mmb40116
EXPNO 12
PROCNO 1
2 u
F2 - Acql on Parameters
N Date_ 20160102
Time 22.
INSTRUI spect
PROBHD 5 mm PABBO BB-
PULPRO! 2930
34 65536
SOLVENT cbci3
NS 16
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 200.34
bw 62.400 usec
DE 6.50 usec
TE 293.0 K
D1 0.50000000 sec
TDO 1
CHANNEL f1
1H
.70 usec
PLW1 7.75000000 W
SFO1 400.1320007 MHz
F2 - Processing parameters
Si
SF 400.1300095 MHz
wow EM
SSB
LB 0.30 Hz
GB
PC 100
T T T T T T T T T T T T T T T T
12 11 10 9 8 7 5 4 1 0 1 2 3 -4 ppm
A 4
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lab mmb-ram-alp-phno
iitm_carbonshort CDCI3 /opt/topspin nmr 8
Current Data Parameters
NAME mmb40116
EXPNO 13
PROCNO 1
F2 - Acqu on Parameters
Date_ 20160102
Time 22.23
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
T 654
SOLVENT coci3
o NS 256
H DS 4
N SWH 24038.461 Hz
FIDRES 1.453353 Hz
AQ 0.3440320 sec
RG 200.34
bw 20.800 usec
DE 6.50 usec
34 TE 293.2 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
= CHANNEL f1 =
13C
9.25 usec
47.00000000 W
100.6228289 MHz
= = CHANNEL 2 =
CPDPRG[2 waltzl6
NUC2
PCPD2 90.00 usec
PLW2 7.75000000 W
PLW12 0.23583999 W
PLW13 0.19103000 W
SF02 400.1316005 MHz
F2 - Processing parameters
Si
SF 100.6127569 MHz
wow EM
B
1.00 Hz
GB 0
PC 1.40
T T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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lab mmbram-289
itm-Proton(-5tol15) CDCI3 /opt/topspin nmr
Current Data Parameters
NAME mmb41015
EXPNO
PROCNO 1
=2 - Acqu tion Parameters
Date_ 20151026
Tim 12.08
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2930
e} D 65536
SOLVENT cbci3
NS 16
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
35 Br ) 4.0894465 sec
RG 169.77
oW 62.400 use
JE 6.50 use
TE 295.0 K
o1 0.50000000 sec
TDO 1
CHANNEL f1
15.70 use
7.75000000 W
400.1320007 MHz
F2 - Processing parameters
si
SF 400.1300385 MHz
wow EM
SSB 0
LB 0.30 Hz
GB 0
°C 1.00
T T T T T T T T T T
11 10 8 7 6 5 4 3 2 1 0 ppm
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lab mmb-ram-202
iitm_carbonshort CDCI3 /opt/topspin nmr 2
Current Data Parameters
NAMI New Folder
EXPNO 41
PROCNO 1
F2 - Acquisition Parameters
Date_ 20150705
Time 16.47
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
16540
SOLVENT cDoCI3
NS 1000
DS 4
O SWH 24038.461 Hz
FIDRES 1.453353 Hz
AQ 0.3440320 sec
RG 200.34
bw 20.800 usec
DE - usec
35 Br TE 298.0 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1 =
13C
9.25 usec
47.00000000 W
100.6228289 MHz
CHANNEL f2 =
waltz16
1H
90.00 usec
7.75000000 W
0.23583999 W
0.19103000 W
SF02 400.1316005 MHz
F2 - Processing parameters
Si
SF 100.6127551 MHz
wow EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
T T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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7.2524

7.0205
7.0143
5.2643
5.2559
4.6706
2.9817

lab mmbram-279
itm-Proton(-5tol15) CDCI3 /opt/topspin nmr

Current Data Parameters
NAME

mmb40915
EXPNO
PROCNO 1
=2 - Acquis on Parameters
Date_ 20150930
Time 14.16
INSTRUI spect
PROBHD 5 mm PABBO BB-
PULPR 2930
D 65536
SOLVENT cbci3
NS 16
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 169.77
oW 62.400 use

use

ec

21 15.70 use
PLW1 7.75000000 W
SFO1 400.1320007 MHz
F2 - Processing parameters
si

SF 400.1300125 MHz
wow EM
SSB 0

LB 0.30 Hz
GB 0

°C 1.00

11 10 9 8 7 6 5 4 3 2 1 0 ppm
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lab mmbram-279
iitm_carbonshort CDCI3 /opt/topspin nmr 9
Current Data Parameters
NAME mmb40915
EXPNO
PROCNO 1
F2 - Acquisition Parameters
Date_ 20150930
Time 14.23
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
Br 16540
SOLVENT cbCI3
NS 256
DS 4
SWH 24038.461 Hz
FIDRES 1.453353 Hz
e} AQ 0.3440320 sec
NH RG 200.34
bw 20.800 usec
DE 6.50 usec
TE 299.1 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
36 CHANNEL f1
13C
.25 usec
47.00000000 W
100.6228289 MHz
= CHANNEL f2 =:
CPDPRG[2 waltzl6
NUC2 1H
PCPD2 90.00 usec
PLW 7.75000000 W
PLW12 0.23583999 W
PLW13 0.19103000 W
SF02 400.1316005 MHz
F2 - Processing parameters
Si 8
SF 100.6127555 MHz
wow EM
0
1.00 Hz
GB 0
PC 1.40
T T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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lab_mmb-ram-254
tm-Proton(-5tol5) CDCI3 /opt/topspin nmr !
Current Data Parameters
NAME mmb41115
EXPNO 211
PROCNO 1
=2 - Acquis on Parameters
Date. 20151128
Time 14.51
INSTRUI spect
o H PROBHD 5 mm PABBO BB-
o N PULPR 2930
- T 65536
SOLVENT coci3
NS 16
B DS 2
37 T SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 200.34
oW 62.400 use
JE 6 50 use
TE 3 K
o1 0. 50000000 sec
TDO
21 15.70 use
PLW1 7.75000000 W
3FO1 400.1320007 MHz
F2 - Processing parameters
si
SF 400.1300099 MHz
wow EM
SSB 0
LB 0.30 Hz
GB 0
oA °C 1.00
T T T T T T T T T T T T 1
11 10 9 8 7 6 5 4 3 2 1 0 ppm
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lab mmb-ram-.
iitm_carbonshort CDCI3 /opt/topspln nmr 10
Current Data Parameters
NAME mmb41115
EXPNO
PROCNO 1
F2 - Acquisition Parameters
Date_ 20151128
Time 15.00
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG gpg30
16540
SOLVENT cbCl3
o) NS 256
H DS 4
o) N H 24038.461 Hz
- FIDRES 1.453353 Hz
AQ 0.3440320 sec
RG 200.34
Br bw 20.800 usec
37 DE -50 usec
TE 297.8 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1 =
13C
9.25 usec
47.00000000 W
100.6228289 MHz
= CHANNEL f2 =
waltz16
1H
90.00 usec
7.75000000 W
0.23583999 W
0.19103000 W
SF02 400.1316005 MHz
F2 - Processing parameters
Si
SF 100.6127560 MHz
wow EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
T T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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lab mmb-ram-261
itm-Proton(-5tol15) CDCI3 /opt/topspin nmr
Current Data Parameters
NAME mmb40915
EXPNO 88
PROCNO
F2 - Acquisition Parameters
Date_ 20150915
Time 12.29
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2930
T 65536
SOLVENT coci3
NS 16
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
(e} H RG 169.77
ow 62.400 use
cl N DE 6.50 use
TE 298.6 K
D1 0.50000000 sec
TDO 1
38 Br )
P1 15.70 use
PLW1 7.75000000 W
SFO1 400.1320007 MHz
F2 - Processing parameters
Si 65536
SF 400.1300107 MHz
wow EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
J_jL __JULA_M 1
T T T T T T T T T T T T 1
11 10 9 8 7 6 5 4 3 2 1 0 ppm
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lab mmb-ram-261
iitm_carbonshort CDCI3 /opt/topspin nmr 9
Current Data Parameters
NAME mmb40915
EXPNO
PROCNO 1
F2 - Acquisition Parameters
Date_ 20150915
Time 12.35
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
16540
SOLVENT cbCi3
NS 512
DS 4
SWH 24038.461 Hz
FIDRES 1.453353 Hz
e} AQ 0.3440320 sec
H RG 200.34
Cl N oW 20.800 usec
DE 6.50 usec
TE 299.2 K
D1 1.00000000 sec
38 Br D11 0.03000000 sec
TDO 1
= CHANNEL f1 =
13C
9.25 usec
47.00000000 W
100.6228289 MHz
CHANNEL f2 =:
waltz16
1H
90.00 usec
7.75000000 W
0.23583999 W
0.19103000 W
SF02 400.1316005 MHz
F2 - Processing parameters
Si
SF 100.6127561 MHz
wow EM
" " " bbbl L " " m | B 0
TR " u r 1 Ly v M u LB 1.00 Hz
GB 0
PC 1.40

T T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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8.1191
8.1149
8.1107
7.9194
7.8999
7.7547
7.7523
7.7501
7.7345
7.7323
7.7302
7.7280
7.4116
7.3919
7.3722
7.2609
7.2388
6.5411
6.5190
5.0054
4.9912
4.6816

L)

Br N

39 Br

e

1.4667
1.4493

e

lab_mmb-ram-
tm-Proton(-5to15) CDCI3 /opt/topspln nmr 1

Current Data Parameters
NAME

mmb40815
EXPNO 280
PROCNO 1
=2 - Acquis on Parameters
Date. 20150831
Time 18.45
INSTRUI spect
PROBHD 5 mm PABBO BB-
PULPROG 2930
65536
SOLVENT o] k<
NS 16
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
4.0894465 sec
RG 124.58
oW 62.400 use
JE 6 50 use
TE
o1 0. SOOOOOOO sec
TDO

21 15.70 use
PLW1 7.75000000 W
SFO1 400.1320007 MHz

F2 - Processing parameters
si

SF 400.1300107 MHz
wow EM
SSB 0
LB 0.30 Hz
GB 0

LA_,AJ °C 1.00

T T T T T T T
11 10 9 8 7 6 5
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lab mmb-ram-249
iitm_carbonshort CDCI3 /opt/topspin nmr 10
Current Data Parameters
NAME mmb40815
EXPNO 281
PROCNO 1
F2 - Acquisition Parameters
Date_ 20150831
Time 18.52
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPI zgpg30
T 16540
SOLVENT cbci3
NS 256
DS 4
SWH 24038.461 Hz
FIDRES 1.453353 Hz
e} AQ 0.3440320 sec
H RG 200.34
N oW 20.800 usec
DE 6.50 usec
TE 297.6 K
D1 1.00000000 sec
39 Br D11 0.03000000 sec
TDO 1
= CHANNEL f1
13C
9.25 usec
47.00000000 W
100.6228289 MHz
= CHANNEL f2 =
waltz16
1H
90.00 usec
7.75000000 W
0.23583999 W
0.19103000 W
400.1316005 MHz
F2 - Processing parameters
Si
SF 100.6127583 MHz
| wow EM
ke " " B 0
o i ' " EE 1.00 Hz
GB 0
PC 1.40
T T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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7.6433
7.6418
7.6394
7.6380
7. 3211
7.3198
7. 2535
7.2456
7.2403
7.2155
6.5978
6.5935
6. 5470
6.5391
6. 5170
6.5090
4.8877
4. 8544
4.8374
4.8205
45860

14989
14817

eV

b mmb-ram-237

1al
itm-Proton(-5tol5) CDCI3 /opt/topspin nmr

Current Data Parameters

NAME ram-237 and 240
EXPNO
PROCNO
Q H =2 - Acqui ion Parameters
N Date_ 20150822
SN Time 22.14
\ INSTRUI spect
O PROBHD 5 mm PABBO BB-
PULPR 2930
40 Br D 65536
SOLVENT cbci3
NS 16
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 200.34
oW 62.400 use
JE 6 50 use
TE 4 K
o1 0. 50000000 sec
TDO
CHANNEL f1
NUC1
21 15.70 use
PLW1 7.75000000 W
3FO1 400.1320007 MHz
F2 - Processing parameters
si
SF 400.1300092 MHz
wow EM
SSB 0
LB 0.30 Hz
GB 0
A A >C 1.00
T T T T T T T T T T T T
11 10 9 7 5 4 3 2 1 0 ppm
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lab mmb-ram-237
m_carbonshort CDCI3 /opt/topspin nmr 11
Current Data Parameters
NAME ram-237 and 240
EXPNO
PROCNO
F2 - Acqui ion Parameters
Date_ 20150824
ime -
INSTRUI spect
PROBHD 5 mm PABBO BB-
PULPR( zgpg30
D 16540
SOLVENT cbCI3
NS 256
(e} H DS 4
SWH 24038.461 Hz
SN N FIDRES 1.453353 Hz
AQ 0.3440320 sec
\ RG 200.3:
0o oW 20.800 usec
40 Br DE 6.50 usec
TE 300.1 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1 =
13C
9.25 usec
47.00000000 W
100.6228289 MHz
= CHANNEL f2 =
waltz16
1H
90.00 usec
7.75000000 W
0.23583999 W
0.19103000 W
SFOZ 400.1316005 MHz
F2 - Processing parameters
Si 2768
SF 100.6127558 MHz
wow EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
T T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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lab mmb-ram-205
itm-Proton(-5tol15) CDCI3 /opt/topspin nmr
Current Data Parameters
NAME ram-205
EXPNO 48
PROCNO 1
=2 - Acquis on Parameters
Date_ 20150706
Time 23.36
INSTRUI spect
PROBHD 5 mm PABBO BB-
PULPROG 2930
(o] T 65536
H SOLVENT cocl3
N NS 16
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
41 RG 95.73
oW 62.400 use
6.50 use
ec
21 15.70 use
PLW1 7.75000000 W
SFO1 400.1320007 MHz
F2 - Processing parameters
si
SF 400.1300092 MHz
wow EM
SSB 0
LB 0.30 Hz
GB 0
J °C 1.00
T T T T T T T T T T T T 1
11 10 9 7 6 5 4 3 2 1 0 ppm
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lab mmb-ram-205
iitm_carbonshort CDCI3 /opt/topspin nmr 8
Current Data Parameters
IAME ram-205
EXPNO 49
PROCNO 1
F2 - Acqu on Parameters
Date_ 20150706
Time 23.49
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
T 16540
SOLVENT coci3
NS 512
DS 4
e} SWH 24038.461 Hz
H FIDRES 1.453353 Hz
N AQ 0.3440320 sec
RG 200.34
bw 20.800 usec
DE 6.50 usec
a1 TE 298.0 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1

= CHANNEL f1 =
1

3C
9.25 usec

47.00000000

100.6228289 MHz

=

= = CHANNEL f2 =
CPDPRG[2 waltzl6

NUC2 1H
PCPD2 90.00 usec
PLW2 7.75000000 W
PLW12 0.23583999 W
PLW13 0.19103000 W
SF02 400.1316005 MHz

F2 - Processing parameters
si

SF 100.6127577 MHz
wow EM
" Yo | J " m SB 0
" " u " v 4 v& 1.00 Hz
GB 0
PC 1.40

T T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm

S66



8 CONRIVOOAWUN DS DRONDO N D ru )
« NDWRXIIRODMNAOINWLMOND M~ N N ©
o CITANNNTOR VR OOOUITDNS D @ =1
o HAMNYTOMOOMEMa0oaoaNQ-d ] S
— BONNNNNNNNNNNNNNNNN~N o IN
n\n\n\;:iﬂx\\ //%) B S S )
Lab mmb
ram-345
FEn-PROTON-StoRs R paeR pEeRRREa L1t ¢
NAME mmb51115
EXPNO
/ PROCNO
Q, .
o) F2 - Acquisition Parameters
Date_ 20151127
Time 22.05
INSTRUI spect
PROBHD 5 mm PABBO BB/
PULPRO! 2930
32768
SOLVENT cbci3
N NS 32
DS 2
Br I >QS SWH 10000.000 Hz
N FIDRES 0.305176 Hz
H AQ 1.6384000 sec
RG 114.76
ow 50.000 use
43 DE 6.50 use
TE 298.3 K
D1 0.50000000 sec
TDO 1
CHANNEL f1 =
500.1525008 MHz
1H
11.75 use
15.30000019 W
F2 - Processing parameters
Si
SF 500.1500557 MHz
wow EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
e J § SIS
T T T T T T T T T T T T T 1
13 12 11 10 9 8 7 6 5 4 2 1 0 ppm
= RE e ER
- il leileil = ™ ™
~ o QM HAHAQM AN NN
© ol O Hddd 000X LW ™ T NO © N
© © NN HEOHNN NN N ~~© o -
] Hodadaddad oo o N~~~ 0 =
Lab mmb
ram-345
iitm_carbonshort CDCI3 /opt/topspin iitm 8
Current Data Parameters
NAME mmb51115
EXPNO
PROCNO 1
F2 - Acqu on Parameters
Date_ 20151127
Time 22.18
/ INSTRUM spect
o PROBHD 5 mm PABBO BB/
PULPROG zgpg30
O 20480
SOLVENT cbci3
NS 512
DS 4
SWH 29761.904 Hz
FIDRES 1.453218 Hz
AQ 0.3440640 sec
N RG 202.34
bw 16.800 usec
B [ >QS DE 6.50 usec
T N TE 298.9 K
H D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
43 CHANNEL f1
125.7753932 MHz
13C
9.63 usec
103.00000000 W
CHANNEL f2
500.1520006 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 - usec
LwW2 15.30000019 W
PLW12 0.33006001 W
PLW13 0.21123999 W
F2 - Processing parameters
Si
SF 125.7628058 MHz
wow EM
" o n | S8 0
y A * oy " 1.00 Hz
g y y o
PC 1.40
T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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12.0122
7.5653
7.5618
7.2078
7.1880
——2.3353
——2.0464

lab_mmbRam-327
itm-Proton(-5tol15) CDCI3 /opt/topspin nmr

Current Data Parameters
NAME

mmb41115
EXPNO
PROCNO 1
=2 - Acqu on Parameters
Date_ 20151110
ime 11.25
INSTRUI spect
PROBHD 5 mm PABBO BB-
PULPROG 2930
N T 65536
I SOLVENT cbci3
S NS 16
N DS 2
H SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
44 RG 138.85
oW 62.400 use
JE 6.50 use
TE 290.6
o1 0.50000000 sec
TDO 1
= = CHANNEL f1 =
NUC1 1H
21 .70 use
PLW1 7.75000000 W
3FO1 400.1320007 MHz
F2 - Processing parameters
si 6
SF 400.1300096 MHz
wow EM
SSB 0
LB 0.30 Hz
By E:
N °C 1.00
T T T T T T T T T T T T T T 1
13 12 11 10 9 8 7 6 5 4 3 2 1 0 ppm
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lab mmbRam-327
iitm_carbonshort CDCI3 /opt/topspin nmr 2
Current Data Parameters
NAME mmb4111!
EXPNO
PROCNO
F2 - Acquisition Parameters
Date_ 20151110
Time 11.32
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
T 16540
SOLVENT cbCI3
NS 256
DS
N SWH 24038.461 Hz
I FIDRES 1.453353 Hz
/Es AQ 0.3440320 sec
N RG 200.34
H bw 20.800 usec
DE 6.50 usec
TE 291.4 K
44 D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
= CHANNEL f1
9.25 usec
PLW1 47.00000000 W
SFO1 100.6228289 MHz
= = CHANNEL f2
CPDPRG[2 waltzl6
NUC2 1H
PCPD2 90.00 usec
PLW2 7.75000000 W
PLW12 0.23583999 W
PLW13 0.19103000 W
SF02 400.1316005 MHz
F2 - Processing parameters
Si
SF 100.6127622 MHz
wow EM
™ i " n SsB o
W e " w u v 1.00 Hz
GB 0
PC 1.40

T T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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8.2239
8.2026

4.0066
——2.2410

lab_mmbram-346
tm-Proton(-5tol5) CDCI3 /opt/topspin nmr 7

Current Data Parameters

NAME ram-34

EXPNO
/ PROCNO 1
Q F2 - Acquisition Parameters
O Date_ 20151209
Time 23.48
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG
T 65536
o) SOLVENT cbci3
N NS 16
’ ;>- ga 8012 BZS H:
H . 4
Br hr S FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 169.77
45 bw 62.400 usec
DE 6.50 usec
TE 295.2 K
D1 0.50000000 sec
TDO 1
CHANNEL f1
.70 usec
7.75000000 W
400.1320007 MHz
F2 - Processing parameters
Si
SF 400.1299936 MHz
wow EM
0
0.30 Hz
0
1.00
T T T T T T T T T T 1
12 11 10 9 8 7 4 3 0 ppm
Beeteree & d @
il il el Al —leilenl = N ™ ™
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< COPNOWMAO O DWW PP 0N N © < <
=] ©OITNOMOMMNMOOONNNNNNNN ~ IS © N = — lab mmbram-346
— A A A A A A A A A A A A A A A A A ~ o~~~ n <~ — iitm_carbonshort CDCI3 /opt/topspin nmr 11
\k\\ﬂx\wﬂ% \‘/ ‘ ‘ Current Data Parameters
NAME mmb41215
EXPNO 24
PROCNO 1
F2 - Acquisition Parameters
Date_ 20151210
e -
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
16540
SOLVENT cbCi3
NS 700
DS 4
SWH 24038.461 Hz
FIDRES 1.453353 Hz
AQ 0.3440320 sec
/ RG 200.34
o] bw 20.800 usec
DE 6.50 usec
o TE 295.1 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1
O NUC1 13
N 9.25 usec
’ PLW1 47.00000000 W
Br />\S SFO1 100.6228289 MHz
N CHANNEL f2
CPDPRG[2 waltzl6
45 NUC2 1H
PCPD2 -00 usec
PLW2 7.75000000 W
PLW12 0.23583999 W
PLW13 0.19103000 W
SF02 400.1316005 MHz
F2 - Processing parameters
Sl 8
SF 100.6127569 MHz
wow EM
SSB 0
LB 1.00 Hz
GB 0
| JLLLAALLL P 1.40
T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 9 80 70 60 50 40 10 0 ppm
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lab mmb-ram-337
itm-Proton(-5tol15) CDCI3 /opt/topspin nmr
Current Data Parameters
NAME mmb41115
EXPNO
PROCNO 1
=2 - Acquis on Parameters
Date_ 20151120
Time 0.14
INSTRUI spect
PROBHD 5 mm PABBO BB-
PULPROG 2930
T 65536
o) SOLVENT cbci3
N NS 16
DS 2
l />\S SWH 8012.820 Hz
N FIDRES 0.122266 Hz
A 4.0894465 sec
RG 108.26
oW 62.400 use
46 use
ec
21 15.70 use
PLW1 7.75000000 W
SFO1 400.1320007 MHz
F2 - Processing parameters
si
SF 400.1300096 MHz
wow EM
SSB 0
LB 0.30 Hz
GB 0
- | c 1.00
T T T T T T T T T T T T 1
11 10 9 8 7 6 5 4 3 2 1 0 ppm
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lab mmb-ram-337
tm_carbonshort CDCI3 /opt/topspin nmr 13

Current Data Parameters
NAME

mmb41115
EXPNO
PROCNO 1
F2 - Acqu on Parameters
Date_ 20151120
Time -
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
T 16540
SOLVENT cDbCI3
NS 256
o) DS 4
N SWH 24038.461 Hz
FIDRES 1.453353 Hz
l />\S AQ 0.3440320 sec
N RG 200.34
bw 20.800 usec
DE 6.50 usec
46 TE 292.3 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1

= CHANNEL f1 =
1

3C

sec

=c

9.25
47.00000000
100.6228289 MHz

= CHANNEL f2 =
waltz16
1H

90.00 usec
7.75000000
0.23583999

.19103000
400.1316005 MHz

===

F2 - Processing parameters
Si

SF 100.6127612 MHz
Wwow EM
B 0
1.00 Hz
GB 0
PC 1.40

T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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lab mmb-ram-336
itm-Proton(-5tol15) CDCI3 /opt/topspin nmr
Current Data Parameters
NAME mmb41115
EXPNO
PROCNO 1
=2 - Acquis on Parameters
Date_ 20151120
Time 0.07
INSTRUI spect
N V% PROBHD 5 mm PABBO BB-
_0 PULPRO! 2930
65536
SOLVENT cbci3
o) NS 16
Br DS 2
47 SWH 8012.820 Hz
FIDRES 0.122266 Hz
4.0894465 sec
RG 108.26
oW 62.400 use
use
ec
21 15.70 use
PLW1 7.75000000 W
SFO1 400.1320007 MHz
F2 - Processing parameters
si
SF 400.1300093 MHz
wow EM
SSB 0
LB 0.30 Hz
GB 0
°C 1.00
T T T T T T T T T T T T 1
11 10 9 8 7 6 5 4 3 2 1 0 ppm
SEEEEE &
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141.9

lab mmb-ram-336
iitm_carbonshort CDCI3 /opt/topspin nmr 12

Current Data Parameters
NAME mmb41115
EXPNO

PROCNO 1

F2 - Acquisition Parameters
Date. 20151120

Time -
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
16540
SOLVENT cbCi3
NS 256
DS 4
SWH 24038.461 Hz

FIDRES 1.453353 Hz
AQ 0.3440320 sec
o Br RG 200.34
47 bw 20.800 usec
DE 6.50 usec
TE 292.3 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1
.25 usec
47.00000000 W
100.6228289 MHz
CHANNEL f2 =
waltz16
1H
90.00 usec
7.75000000 W
0.23583999 W
.19103000 W
400.1316005 MHz
F2 - Processing parameters
sl 8
SF 100.6127618 MHz
| wow EM
m " L I s B 0
i) Y W oy o 1.00 Hz
GB 0
PC 1.40
T T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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7.7556

7.1596
_—2.4699
23752

lab mmb-ram-333 top benzyne
Itm-Proton(-5tol15) CDCI3 /opt/topspin nmr

Current Data Parameters
NAME

mmb41115
EXPNO
PROCNO 1
O =2 - Acquis on Parameters
Date_ 20151116
Time 21.19
N Z INSTRUI spect
PROBHD 5 mm PABBO BB-
PULPRO! 2930
65536
SOLVENT o] k<
NS 16
48 DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 108.26
oW 62.400 use
use
ec
21 15.70 use
PLW1 7.75000000 W
SFO1 400.1320007 MHz
F2 - Processing parameters
si
SF 400.1300094 MHz
wow EM
SSB 0
LB 0.30 Hz
GB 0
J °C 1.00
T T T T T T T T T T T
11 10 9 8 7 6 5 4 3 2 1 0 ppm
e 4
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lab mmb-ram-333 top benzyne
m_carbonshort CDCI3 /opt/topspin nmr 7

Current Data Parameters
NAME

mmb41115

EXPNO

PROCNO 1

F2 - Acqu on Parameters

Date_ 20151116

Time 21.26

INSTRUM spect

PROBHD 5 mm PABBO BB-

PULPROG zgpg30
N 16540

SOLVENT coci3

NS 256

DS 4

SWH 24038.461 Hz
48 FIDRES 1.453353 Hz

AQ 0.3440320 sec

RG 200.34

bw 20.800 usec

DE 6.50 usec

TE 292.9 K

D1 1.00000000 sec

D11 0.03000000 sec

TDO 1

= CHANNEL f1 =
1

SF02

400.1316005

i

SF 100.6127613
I wowW EM
. ‘ ™ | SSB 0
Y il 1.00
GB o
PC 1.40
T T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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NUC1 3C
P1 9.25 usec
PLW1 47.00000000 W
SFO1 100.6228289 MHz
= CHANNEL 2 =
2 t
90.00 usec
7.75000000 W
0.23583999 W
0.19103000 W

MHz

F2 - Processing parameters
Si

MHz

Hz



