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1. Reagents

All reactions were carried out under a nitrogen atmosphere. 1,4-Dioxane and toluene were dried
over Na with benzophenone-ketyl intermediate as indicator. Air- and moisture-sensitive solvents
and solutions were transferred via syringe or stainless-steel cannula. All other chemicals were used
as received from the appropriate suppliers. Solvents used were of analytical grade. All reactions
were routinely checked by TLC. TLC was performed on aluminium-backed silica gel plates (silica
gel 60 F254 grade, Merck DC) with spots visualized by UV light. Column chromatography was

performed on silica gel LC 60A (70-200 micron).

Instrumental

All compounds were characterized by 'H NMR, 3C NMR as well as elemental analysis. Melting
points were determined in open capillaries on a Veego electronic apparatus VMP-D (Veego
Instrument Corporation, Mumbai, India) and are uncorrected. 'HNMR and '3C NMR spectra were
recorded on a Bruker400 MHz model spectrometer using DMSO-dg as a solvent and TMS as
internal standard with 1H resonant frequency of 400 MHz and !3C resonant frequency of 100 MHz.
The 'H NMR, 3C NMR chemical shifts were reported as parts per million (ppm) downfield from
TMS (Me,Si). The splitting patterns are designated as follows; s, singlet; d, doublet; t, triplet; m,
multiplet. Elemental analyses (C, H, N) were performed using a Heraeus CarloErba 1180 CHN

analyzer (Hanau, Germany).
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2. Preparation of alkenyl tosylates and mesylates substrates

Pyronyl tosylates and mesylates were prepared from their corresponding precursors with TsCl or
MsCl in the presence of triethylamine in CH,Cl, according to the literature method without
modifications.! Other alkeny tosylates and mesylates were prepared from their corresponding

species according to the literature method without modifications.?

3. General Procedure for Preparation of Hydrazones.?

To an oven dried flat-bottomed flask previously equipped with a magnetic stir bar, was charged
with p-toluenesulphonohydrazide (5 mmol) in dry methanol (10 mL) at 60 °C, the ketone (5 mmol)
was added drop wise. After the completion of reaction the product was began to precipitate. The
crude product was filtered, washed with petroleum ether: ethyl acetate (10:1) and dried to afford
the corresponding pure N-tosylhydrazones. The reaction provides the N-tosylhydrazone

derivatives in about 85-98% yields.

4. Typical procedure for Pd-catalyzed N-tosylhydrazones coupling with heteroaryl
pseudohalides

To an oven dried flat-bottomed flask which was equipped with a condenser under nitrogen
atmosphere was charged with N-tosylhydrazone 1 (1.0 mmol), base (3 mmol), ligand (3 mol %),
Pd (1.5 mol %), stir it for two minutes thereafter alkeny tosylate 2 (1.0 mmol) was added in the
above reaction mixture (5.0 mL). The reaction was stirred and heated to 90 °C for 1-2 hours. After

compilation of reaction, the crude reaction mixture was cooled to room temperature and filtered
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through a pad of Celite eluting with ethyl acetate. The filtrate was concentrated and purify by
column chromatography on silica gel.

5. Charecterization of coupling yield

TH NMR (400 MHz, DMSO-dy) 6 ppm : 7.82 (dd, J = 7.4, 2.5 Hz, 1H), 7.44-7.30 (m, 5H), 7.17
(dd, J=17.5, 2.0 Hz, 2H), 7.07 (dd, J = 7.1, 1.5 Hz, 1H), 6.20 (s, 1H), 5.52 (s, 1H), 5.21 (s, 1H),
3.49 (s, 3H). 3C NMR (100 MHZ, DMSO-dy) 6 ppm : 165.52, 144.30, 142.82, 139.03, 129.45,
128.75, 128.37, 128.05, 126.85, 124.75, 124.58, 121.75, 120.18, 117.70, 115.11, 29.56. Anal.
Calcd. For CgH;sNO: C: 82.77; H: 5.79; N: 5.36. Found: C: 82.68; H: 5.57; N: 5.38. mp 202-

204 °C.

<
L
0" "0
H NMR (400 MHz, DMSO-d;) & ppm : 7.94 (d, J = 7.4 Hz, 2H), 7.64-7.42 (m, 4H), 7.24 (d,J =
8.1 Hz, 2H), 6.64 (s, 1H), 5.71 (s, 1H), 5.28 (s, 1H). 13C NMR (100 MHZ, DMSO-d) 6 ppm :
161.37, 153.81, 151.78, 147.43, 146.12, 141.82, 131.87, 128.93, 126.55, 125.48, 123.27, 120.60,

119.42, 118.29, 109.17. Anal. Caled. For C;7H;;NOy4: C: 69.62; H: 3.78; N: 4.78. Found: C:

69.68; H: 3.55; N: 4.79. mp 159-162 °C.
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'H NMR (400 MHz, DMSO-dg) & ppm : 7.82 (dd, J = 7.4, 1.5 Hz, 1H), 7.59 (t, /= 7.1 Hz, 1H),
7.36-7.17 (m, 6H), 6.26 (s, 1H), 5.52 (s, 1H), 5.38 (s, IH). 3C NMR (100 MHZ, DMSO-dq) &
ppm : 165.26, 158.25 (d, J = 240.2 Hz), 152.76, 151.24, 140.35, 132.48, 131.19 (d, J = 7.1 Hz),
128.93, 128.81 (d, J = 15.2 Hz), 126.57 (d, J = 7.6 Hz), 125.48, 124.54 (d, J = 3.3 Hz), 120.69,
118.54, 117.24, 115.72 (d, J = 13.4 Hz), 105.32. Anal. Caled. For C;7H,;FO: C, 76.68; H, 4.16.

Found: C, 76.79; H, 4.16. mp 219-221°C.

'TH NMR (400 MHz, DMSO-dy) 6 ppm : 7.48-7.44 (m, 2H), 7.32 (dd, /= 7.8, 2.1 Hz, 1H), 7.28 —
7.12 (m, 3H), 7.03 (d, J= 7.8 Hz, 2H), 6.89 (s, 1H), 5.52 (s, 1H), 5.14 (s, 1H), 3.39 (s, 3H). 13C
NMR (100 MHZ, DMSO-d;) 6 ppm: 164.8, 159.81(d, J = 241.6 Hz), 146.32, 142.41 (d, J=7.9
Hz), 140.86, 138.54, 130.03, 129.39 (d, J= 7.5 Hz), 124.67 (d, J = 16.4 Hz), 121.86, 121.64 (d, J
=3.2 Hz), 120.36, 115.69 (d, J=13.2 Hz), 115.31 (d, /= 12.7 Hz), 114.66, 113.57, 113.01, 31.24.
Anal. Caled. For C;gH4,FNO: C, 77.44; H, 5.05; N, 5.01. Found: C, 77.40; H, 5.05; N, 5.13. mp

231-233 °C.
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H NMR (400 MHz, DMSO-dg) 8 ppm: 7.74 (dd, J = 7.9, 2.1 Hz, 1H), 7.61 (dd, J = 7.5, 2.0 Hz,
1H), 7.44 — 7.25 (m, 5H), 6.43 (s, 1H), 5.64 (s, 1H), 5.29 (s, 1H).13C NMR (100 MHZ, DMSO-
de) & ppm: 164.54, 162.23 (d,J=236.7 Hz), 153.45, 152.67, 143.89, 139.37(d, J=3.1 Hz), 131.71,
129.19 (d, J = 8.4 Hz), 125.71, 123.19, 120.73, 117.18, 116.30, 115.27(d, J = 23.6 Hz), 110.78.

Anal. Caled. For C{7H,,FO,: C, 76.68; H, 4.16. Found: C, 76.71; H, 4.14. mp 219-221°C.

H NMR (400 MHz, DMSO-dg) 5 ppm: 8.19 (dd, J = 7.7, 2.1 Hz, 1H), 7.76 (dd, J= 7.4, 2.0 Hz,
1H), 7.62 (dd, J = 7.8, 2.6 Hz, 1H), 7.37-7.23 (m, 3H), 6.98 (dd, J= 7.7, 2.0 Hz, 2H), 6.28 (s,
1H), 5.62 (s, 1H), 5.34 (s, 1H), 3.68 (s, 3H), 2.28 (s, 3H).3C NMR (100 MHZ, DMSO-dg) &
ppm: 162.28, 144.58, 142.41, 140.11, 139.23, 137.37, 130.48, 130.79, 129.98, 129.15, 125.35,
124.39, 123.17, 121.49, 119.13, 115.68, 113.58, 29.78, 19.84. Anal. Caled. For C;oH;;NO: C,

82.88; H, 6.22; N, 5.09. Found: C, 82.79; H, 6.25; N, 5.19. mp 183-185°C.
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H NMR (400 MHz, DMSO-dg) & ppm: 8.05 (dd, J= 7.4, 2.1 Hz, 1H), 7.41-7.29 (m, 2H), 7.28 (t,
J=17.5Hz, 1H), 7.16 — 7.01 (m, 4H), 6.27 (s, 1H), 5.71 (s, 1H), 5.24 (s, 1H), 3.61 (s, 3H), 2.31 (s,
3H). 3C NMR (100 MHZ, DMSO-dg) & ppm: 163.38, 146.67, 143.72, 139.11, 138.58, 137.81,
131.19, 129.24, 128.88, 128.45, 127.73, 124.49, 123.71, 121.39 117.58, 115.77, 113.87, 29.67,
21.87. Anal. Caled. For CoH;,NO: C, 82.88; H, 6.22; N, 5.09. Found: C, 82.81; H, 6.27; N, 5.11.

mp 212-215°C.

H NMR (400 MHz, DMSO-dg) 5 ppm : 7.84 (dd, J = 7.4, 1.9 Hz, 1H), 7.43-7.32 (m, 3H), 7.19-
6.98 (m, 4H), 6.19 (s, 1H), 5.67 (s, 1H), 5.21 (s, 1H), 3.64 (s, 3H), 2.32 (s, 3H). 13C NMR (100
MHZ, DMSO-dg) & ppm: 164.51, 144.84, 143.69, 140.58, 139.93, 137.51, 131.29, 129.47, 127.78,
124.13, 123.25, 121.81, 117.45, 115.71, 113.86, 28.96, 21.42. Anal. Caled. For C;oH;;NO: C,

82.88; H, 6.22; N, 5.09. Found: C, 82.76; H, 6.20; N, 5.09. mp 198-200°C.

0" "0

IH NMR (400 MHz, DMSO-dg) 5 ppm : 7.78-7.69 (m, 2H), 7.40-7.31 (m, 2H), 7.28 — 7.18 (m,
2H), 7.04-6.98 (m, 2H), 6.57 (s, 1H), 5.54 (s, 1H), 5.29 (s, 1H), 3.67 (s, 3H). 13C NMR (100 MHZ,

DMSO-d¢) & ppm: 162.85, 157.71, 153.19, 151.32, 141.59, 132.05, 131.43, 130.89, 128.51,
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125.74, 124.09, 123.37, 121.47, 120.53, 116.48, 111.96, 109.44, 56.27. Anal. Calcd. For

CisH1405: C, 77.68; H, 5.07. Found: C, 77.64; H, 5.07. mp 225-228°C.

L
0o
IH NMR (400 MHz, DMSO-d,) 5 ppm : 7.83 (dd, J = 7.3, 2.0 Hz, 1H), 7.66 (dd, J= 7.7, 4.7 Hz,
1H), 7.41-7.25 (m, 3H), 7.01-6.85 (m, 3H), 6.36 (s, 1H), 5.69 (s, 1H), 5.45 (s, 1H), 3.73 (s, 3H).
13C NMR (100 MHZ, DMSO-d,) 8 ppm: 164.85, 158.97, 153.52, 152.42, 143.71, 139.27, 131.33,

129.38, 125.74, 123.82, 123.27, 120.45, 117.63, 117.54, 117.38, 113.04, 110.59, 55.79. Anal.

Calcd. For CgH405: C, 77.68; H, 5.07. Found: C, 77.86; H, 5.12. mp 205-208°C.

OH

H NMR (400 MHz, DMSO-dj) & ppm: 9.50 (s, 1H), 8.08 (dd, J=7.4, 2.1 Hz, 1H), 7.41-7.32 (m,
3H), 7.08-6.98 (m, 2H), 6.82 (d, J = 7.2 Hz, 2H), 6.21 (s, 1H), 5.71 (s, 1H), 5.25 (s, 1H), 3.68 (s,
3H). 3C NMR (100 MHZ, DMSO-d,) & ppm: 164.12, 160.26, 145.70, 143.69, 139.43, 135.68,
129.21, 128.72, 124.47, 123.61, 121.87, 116.68, 115.51, 113.86, 29.88. Anal. Caled. For

CisH5NO;: C, 77.96; H, 5.45; N, 5.05. Found: C, 77.91; H, 5.47; N, 5.05 mp 247-248°C.
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CN

A

0" "0

IH NMR (400 MHz, DMSO-dy) 8 ppm: 7.74 (d, J = 8.1 Hz, 2H), 7.40 (d, J = 7.4 Hz, 2H), 5.85
(s, 1H), 5.73 (s, 1H), 5.40 (s, 1H), 4.62 (m, 1H), 2.68 (dd, J = 16.3, 7.0 Hz, 1H), 2.29 (d, J = 7.0
Hz, 1H), 1.30 (d, J = 6.8 Hz, 3H). 13C NMR (100 MHZ, DMSO-d,) & ppm : 163.76, 156.73,
144.12, 141.47, 133.29, 128.90, 118.58, 115.45, 112.82, 110.37, 72.87, 31.07, 21.07. Anal. Calcd.

For Ci5H3NO,: C, 75.30; H, 5.48; N, 5.85. Found: C, 75.33; H, 5.54; N, 5.81. mp 238-240°C.

NH,

| X
(OO
H NMR (400 MHz, DMSO-dy) 8 ppm: 7.31 (d, J = 7.3 Hz, 2H), 6.47 (d, J = 7.3 Hz, 2H), 6.20-
6.16 (m, 2H), 5.81 (s, 1H), 5.57 (s, 1H), 5.21 (s, 2H), 2.23 (s, 3H). 3C NMR (100 MHZ, DMSO-
dg) & ppm: 166.28, 162.82, 151.27, 147.45, 144.19, 134.55, 128.20, 114.61, 113.30, 109.90,

104.14,21.87. Anal. Caled. For C4H;3NO;: C, 74.00; H, 5.77; N, 6.16. Found: C, 74.09; H, 5.72;

N, 6.11. mp 220-222°C
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TH NMR (400 MHz, DMSO-d,)  ppm: 8.18 (dd, J = 8.1, 2.7 Hz, 1H), 7.71 (d, J = 7.3 Hz, 2H),
7.52-7.44 (m, 3H), 7.08-7.02 (m, 2H), 6.41 (s, 1H), 5.69 (s, 1H), 5.24 (s, 1H), 4.08 (q, J = 8.1 Hz,
2H), 3.68 (s, 3H), 1.34 (t, J = 7.7 Hz, 3H). 3C NMR (100 MHZ, DMSO-d;) & ppm: 162.47,
159.81, 145.66, 143.96, 142.53, 139.61, 131.72, 129.37, 128.78, 125.74, 124.47, 123.19, 122.36,
117.31, 115.67, 113.87, 61.27, 29.72, 14.36. Anal. Caled. For C,;H;,NO;: C, 75.66; H, 5.74; N,

4.20. Found: C, 75.60; H, 5.79; N, 4.29. mp 215-217°C.

TH NMR (400 MHz, DMSO-ds) & ppm: 7.37 (d, J = 7.8 Hz, 2H), 6.93 (d, J = 7.6 Hz, 2H), 6.07 (s,
1H), 5.71 (s, 1H), 5.40 (s, 1H), 4.87 (s, 2H), 3.74 (s, 3H). 3C NMR (100 MHZ, DMSO-dy) & ppm:
176.72, 157.18, 149.89, 136.27, 135.74, 128.24, 119.05, 113.92, 110.54, 72.37, 55.61. Anal.

Calced. For C3H,0s. C, 72.21; H, 5.59. Found: C, 72.19; H, 5.60. mp 212-214°C.

N

X

o” "0

o)

H NMR (400 MHz, DMSO-dy) 8 ppm: 7.71 (d, J= 7.6 Hz, 1H), 7.09 (d, J = 7.7 Hz, 1H), 6.94
(s, 1H), 6.48 (s, 1H), 6.07 (t, J = 6.3 Hz, 1H), 3.82 (s, 3H), 2.30-2.26 (m, 4H), 1.90-1.83 (m, 2H).

13C NMR (100 MHZ, DMSO-dy) & ppm: 163.87, 159.56, 154.23, 137.51, 136.27, 129.71, 126.86,
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116.41,110.33, 108.53, 105.81, 54.22, 34.67, 32.63, 22.83. Anal. Calcd. For C;sH,405: C, 74.36;

H, 5.82. Found: C, 74.19; H, 5.97. mp 158-160 °C.

TH NMR (400 MHz, DMSO-dg) & ppm: 7.79 (dd, J = 7.6, 2.1 Hz, 1H), 7.48 — 7.36 (m, 3H), 7.06-
6.93 (m, 4H), 6.18 (s, 1H), 5.68 (s, 1H), 5.16 (s, 1H), 3.79 (s, 3H), 3.57 (s, 3H). 3C NMR (100
MHZ, DMSO-dg) § ppm: 163.37, 161.65, 144.60, 143.69, 138.62, 136.08, 129.29, 128.53, 124.65,
123.53, 122.72, 117.38, 115.68, 113.95, 111.86, 58.35, 30.59.Anal. Caled. For C;oH;;NO; : C,

78.33; H, 5.05; N, 5.45. Found: C, 78.58; H, 5.09; N, 5.52. mp 252-254 °C.

CF3

I AN
O "0
H NMR (400 MHz, DMSO-d;) & ppm: 7.49 (d, J=8.1 Hz, 2H), 7.30 (d, /= 7.9 Hz, 2H), 6.31 (s,
1H), 6.19 (s, 1H), 5.59 (s, 1H), 5.45 (s, 1H), 2.31 (s, 3H). *C NMR (100 MHZ, DMSO-dj) 5 ppm:
164.70, 161.78, 161.63, 144.17, 141.24, 131.91 (q, J = 30.7 Hz), 131.73, 126.90 (q, J = 3.9 Hz),
125.16 (d,J=271.14 Hz), 114.46, 109.92, 104.45, 20.19. Anal. Caled. For C;sH, F30,: C, 64.29;

H, 3.96. Found: C, 64.37; H, 3.87. mp 198-200 °C.
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N
Boc

H NMR (400 MHz, DMSO-dy) 8 ppm : 9.24 (s, 1H), 7.75 (d, J = 7.9 Hz, 2H), 7.64 (d, J = 7.6
Hz, 2H), 5.79 (t, J = 6.2 Hz, 1H), 5.42 (s, 1H), 5.04 (s, 1H), 3.95 (t, J = 5.8 Hz, 2H), 3.45 (d, J =
6.2 Hz, 2H), 2.65 (t, J = 6.0 Hz, 2H), 2.07 (s, 3H), 1.42 (s, 9H). 3C NMR (100 MHZ, DMSO-d;)
& ppm : 167.19, 158.79, 144.97, 141.53, 138.13, 136.54, 127.68, 124.52, 118.66, 118.19, 79.30,
49.28, 45.63, 31.27, 27.51, 24.05. Anal. Caled. For CyHagN,O5: C, 70.15; H, 7.65; N, 8.18.

Found: C, 70.24; H, 7.71; N, 8.12. mp 237-239 °C.

'TH NMR (400 MHz, DMSO-dg) 6 ppm: 7.51 (dd, J=7.7, 2.4 Hz, 1H), 7.17-7.07 (m, 3H), 5.97 (s,
1H), 5.59 (s, 1H), 5.38 (s, 1H), 4.27 (t, J = 5.1 Hz, 2H), 2.24 (t, /= 5.3 Hz, 2H). 13C NMR (100
MHZ, DMSO-dg) 6 ppm : 165.67,154.72,144.67,138.91, 133.67, 130.27, 129.52, 129.37, 125.49,
116.32, 112.32, 64.81, 29.37. Anal. Calcd. For C3H;;CIO,: C, 66.53; H, 4.72. Found: C, 66.57;

H, 4.69. mp 208-211 °C.

Q /)-CFs
@
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TH NMR (400 MHz, DMSO-dy) 6 ppm : 7.48 (d, J = 8.2 Hz, 2H), 7.31 (d, J = 8.0 Hz, 2H), 5.63
(t,J=6.2 Hz, 1H), 5.43 (s, 1H), 5.11 (s, 1H), 2.31-2.23 (m, 1H), 2.20-2.02 (m, 2H), 1.81-1.66
(m, 2H), 1.39-1.35 (m, 2H), 0.84 (s, 9H). 3C NMR (100 MHZ, DMSO-dy) & ppm: 145.07, 141.18,
139.17, 134.21, 131.39 (q, /= 32.2 Hz), 128.31 (d, /= 3.4 Hz), 123.17 (d, J = 269.7 Hz), 119.90,
118.19, 44.27, 32.36, 28.89, 27.10, 25.13, 24.95. Anal. Caled. For C;oHy;F5: C, 74.01; H, 7.52.

Found: C, 74.07; H, 7.58. mp 217-220 °C.

References
1. J. Kuroda, K. Inamoto, K. Hiroya, T. Doi, Eur. J. Org. Chem. 2009, 2251-2261.
2. A.Klapars, K. R. Campos, C.Y. Chen, R. P. Volante. Org. Lett. 2005, 7, 1185-1188.
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7. 'H and 3C NMR Spectra

Compound 3a
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NAME s1c-01
EEPNO 2
PROCNO 1
Date 20140701
Time 11.41
INSTRUM spect
PROEHD 5 mm EBO EE-1H
PULFPROG 2gpg30
TD 65536
SOLVENT DMZ0
ns 249
D3 4
STWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 2050
DT 20.800 usec
DE 6.30 usec
TE 300.0 K
nl 2.00000000 sec
011 0.03000000 sec
TDO 1
CHANNEL f1
13c
10.00 usec
0.00 dB

35.41759872 W
100.6228298 MHz

CHANNEL f2

waltzlg
NuC2 1H
PCPD2 60.00 usec
FL2 0.00 dB
FL12 15.08 dB
FL13 18.08 dB
PLZW 8.31434441 w
FL12W 0.23812379 W
FL13W 0.12936824 W
BF02 400.1316005 MHz
85I 32768
aF 100.6128193 MHz
WD EM
SEEB Q
LB 1.00 Hz
GB Q
EC 1.40



Compound 3b
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NLME S1c-02
EZPNO 3
FROCNO 1
Date 20140702
Time 13.29
INSTRUK spect
FROBHD S mm BBEO BBE-1H
PULPROG zgpg30
) 65536
SOLVENT DMSO
NS 249
s 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
ple} 1.3631888 sec
RG 2050
o 20.800 usec
IE 6.50 usec
TE 300.0 K
ol 2.00000000 sec
D11 0.03000000 sec
TDO 1
CHAMMEL £1 =
13c
10.00 usec
0.00 dB
35.41759872 W
100. 6228298 MHz
. CHRNMNEL f2 =
CPDPRGZ waltzlg
NUCZ 1H
PCPDZ 80.00 usec
PL2 0.00 dB
PL1Z 15.08 dB
PL1Z 18.08 dB
PLZW 8.31434441 W
PL1ZW 0.25812379
FL13W 0.12936834 W
SFOZ 400,1216005 MHz
ML RN Y ST 32768
SF 100.6128192 MHz
T T T T T T T T 1 o EM
SSE 8]
180 160 140 120 100 80 60 40 0 0 & .00 B
&) o]
PC 1.40
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Compound 3c
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NAME
EXFPNO
PROCNO
Date
Tirme™
INSTROM
PROEHD
PULPROG
TD
SOLVENT

s51c-03
2

1

20140702

08.58

spect

5 mm BBO BE-1H
zgpg3o

65536

DM30

249

4
24038.461
0.366798
1.3631988
2050
20.800
6.50

300.0
2.00000000
0.03000000

Hz
Hz
sec

usec
usec

Sec
Sec

35.41759872
100. 6228298

usec
dB
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nucz
PCPD2
FL2
PL1Z
FL13
PLZIW
PL1ZW
PL13W
SF0Z
51
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WD

8.31434441
0.25812379
0.12536834
400.13 16005
32768
100.6128193
EM

0
1.00
0
1.40



Compound 3d

9 ] ? [ 5 3 2 1
"t L=
180 160 140 120 100 60 40 20

18 |Page

HAME Slc-04
EXPNO 2
PROCNO 1
Date_ 20140702
Time 13.31
INSTRUM spect
PROBHD 5 mm BEC EE-1H
PULPROG zgpg3 0
D 63536
SOLVENT DMSO
ns 249
DS 4
SWH 24038 . 461
FIDRES 0.366798
AQ 1.3631988
RG 2050
Dij 20.800
DE 6.50
TB 300.0
Dl 2.00000000
Dll 0.03000000
TDO 1
CHANNEL f1
13c
10.00
0.00

35.41759872
100.6228298

CHANNEL f2
CPDPRGZ waltzlg
Nucz 1H
PCPD2 80.00
PLZ 0.00
PL12 15.08
PL12 18.08
PLEZW 8.31434441
PL1ZW 0.25812378
PL13W 0.12936834
SFO2 400.1316005
SI 32768
SF 100.6128193
WD EM
SSB 0
LE 1.00
GB 0
PC 1.40

Hz
Hz
sec

usec
usec

sec
sec




Compound 3e

I |

an
(@ D

HAME 8lec-05
EXPNO 2
PROCHO 1
Date_ 20140701
Time 12.36
INSTRUM spect.
PROEED 5 mm BBO EE-1H
PULPROG 2gpg30
TD 65536
SOLVENT DME0
us 249
DS 4
STWH 24038, 461 Hz
FIDRES 0.366798 Hz
AR 1.3631988 sec
RG 2050
oW 20. 80D usec
DE 6.50 usec
TE 300.0 K
D1 2.00000000 sec
D1l 0.03000000 sec
DD 1
CHANNEL £1
13¢
10.00 usec
0.00 dB

35.41759872 W
100.6228258 MH=z

CHANNEL f2

CPDPRG2 waltzl6
HUCZ 1H
PCED2 80.00 usec
PL2 0.00 dB
PL1Z 15.08 dB
PL13 18.08 dB
PLE2W 8.31434441 W
PL1ZUW 0.25812379 W
PL13T 0.129366834 W
SF02 400.1316005 MH=z
8T 32768

| | I | 5F 100.6128193 MHz

| AT oo BN

SEB 0
T T T T T T T 1 LE 1.00 Hz
GB o
180 160 140 120 100 80 60 40 2 0 1.40
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Compound 3f

I |1 6 | S A AN
k] ] ) 3 z 1
Ly AN A A s
= = = = o
) - - - Ll
NAME §1C-06
EXPNO 2
PROCNO 1
Date 20140701
Time 07.14
INSTRUM spect
FPROBHD 5 mm BEO BE-1H
PULPROG zgpg30
™ 65536
SOLVENT DMS O
NS 249
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
RO 1.3631988 sec
RG 2050
DA 20.800 usec
DE 6.50 usec
TE 300.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1 =
13c
10.00 usec
0.00 dB
35.41759872 W
100.6228298 MHz
CHANNEL f2 =
waltzlg
1H
B80.00 usec
0.00 dB
15.08 dB
18.068 dB
8.31434441 w
0.25812379 W
0.12936834 W
400.1316005 MHz
100.6128193 MHz
EM
i LN [ . s]
1.00 Hz
180 160 140 120 100 80 60 40 20 0 140
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g B 7T ]

Il

Compound 3g

180 160 140

21| Page

120

r i L
3 z
-
€0 40

NAME 51C-07
EZPHNO 2
PROCHO 1
Date_ 20140702
Time 12.31
INSTRUM spect
PROEHD 5 mm BEO EE-1H
PULPROG 2gpg30
TD 65536
SOLVENT DMSO
LE] 249
DS 4
SWH 24038.461
FIDRES 0.266798
AQ 1.2631988
RG 2050
oW 20.800
DE 6.50
TE 300.0
Dl 2.00000000
D1l 0.03000000
TDO 1
CHANNBL f1 =
13c
10.00
0.00

35.41759872
100.6228298

CHANNEL f2 =
CPDPRGZ waltzl6
HUC2Z 1H
PCPDZ 80.00
FL2 0.00
PL12 15.08
PL13 18.08
PLZW 8.31434441
PL12W 0.25812379
PL13W 0.125360834
SFO2 400.13216005
SI 32768
SF 100.6128193
WDwW EM
SSE o]
LB 1.00
GB Q
PC 1.40

Hz
Hz
sec

usec
usec

sec
sec

usec
dBE

MHz

usec
dB
dE
dE

MHz

MHzZ



Compound 3h

180

22| Page

160

140

120

CHAMMEL f1 = mes

nmn
(<O

HAME s1c-08
EXENOD 2
PROCHO 1
Date_ 20140702
Time 13.27
TNETRUM spect
PROEHD 5 mm EBO EB-1H
PUT EROG zgpg30
™ 65536
SO0LVENT DMS0
nNs 24%
DS 4
SWH 24038, 461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
R&
jiing 20800 usec
LE 6.50 usec
TE 300.0 K
D1 2.000000D00 sec
Dil 0.02000000 =zec
TDD 1
CHANNEL £1 =
13c
10.00 usec
. dB
25.4175%872 W
SFOL 100.6228298 MHz
ssmsssss CHANNEL £2 ssssasss
CEDFRG2 waltzlé
NuUe 2 1H
BCED2Z 80.00 usec
PLZ 0.00 dB
PLlZ 15.08 dB
PL13 18.08 dB
FL2W 8.31434441 ©
PL12W 0.2581237% W
PL13W D.12936834 U
SFD2 400.1316005 MHz
8T 32768
SF 100.6128193 MH=
wow EM
S50 L]
TE 1.00 Hz
GE o
BC 1.40



Compound 3i

0" 0

A0 ul‘a._.-. AN LN |

NAME s1C-09
BEFNO 2
PROCNO 1
Date_ 20140702
Time 08,37
TNSTRUM spect
PROBHD 5 mn EBO BB-1H
PULFPROG zgpg3 0

TD 65536
SOLVENT DHSO

NS 249

DS 4

SWH 24038.461 Hz
FIDRES 0.366798 Hz
pXs] 1.3631988 sec
RG 2050

Dw 20.800 usec
DE 6.50 usec
TE 300.0 K
nl 2.00000000 sec
D1l 0.03000000 sec
TDO 1

PL1 0.00 dB
PL1W 35.41759872 W
SFOL 100. 6228298 MHz
= CHENNEL f2 ==
CPDPRGZ waltzle
NUCc2 1H
PCFD2Z 80.00 usec
PL2 0.00 dB
PL12 15.08 dB
PL12 18.08 dB
PL2ZW 8.31434441 w
PL12W 0.25812379 W
PL13T 0.12936834 W
SFC2 400.1316005 MHz
! ' ! T ! ST 32768
SF 100.6128193 MHz
180 160 140 120 100 60 40 mw B
SSEB 0
LE 1.00 Hz
GB )
PC 1.40
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Compound 3j

0”0

9 a8 7 ] 5 4 3 2 1
o = o4
= - o - = = o -
NAME s1c-10
EXPNO 2
PROCHNO 1
pate 20140702
Time 20.38
INSTRUM spect
PROBHD 5 mm BEQ EB-1H
PULPROG zgpg30
TD 65538
SOLVENT DMSO
NS 248
DS 4
SWH 24038 .461 Hz
FIDRES 0.366798 Hz
p.te] 1.3631988 sec
R& 2050
Dol 20.800 usec
DE 6.50 usec
TE 300.0 K
D1 2.00000000 sec
D1l 0.03000000 sec
TDO 1
= CHANNEL f1 =
13¢
10.00 usec
0.00 dB
35.41758872 W
100. 62268298 MHz
CHANNEL f2
CPDPRGZ waltzl6
NUCZ 1H
FCPD2 80.00 usec
PL2 0.00 dB
PL1Z2 15.08 dB
FL13 18.08 dB
PL2W 8.31434441 w
PL120 0.25812379 w
PL13mW 0.12836834 W
SFO2 400.1316005 MHz
8T 3276
SF 100.6128193 MHz
WD EM
’ LE 1.00 Hz
r T T T T T T GE 0
P 1.40
180 160 140 120 100 80 60 40 20 0
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Compound 3k

OH

L L J M
? 8 7 & 5 4 3 4 1
fe o ] o A i
- o - o om - o ] i
L E el | o [ I B ;
M |
» Lt L LI APOY] | W S

190 180 170 160 150 140 130 120 110 100 %0 B0 70 60 50 40 30 20 10 0
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P0.0

L0000 sas

HAHE 21C-1Z2
EXFNO z
PROCRO 1
Data 20140701
Tima 15.27
IKITEIM spact
EHCEED 5 mm HED BE-1H
=qeg3d

EEE3E

el

243

4

24038.4581

d.ZEET28

1.3E3158E

2050

23800

.50

aoo.a

2. 00000300

Q. 03000000

1

—————— CHANHEL f1 —

HOC1 13z
Pl 10.00
FL1 0.0

PL1W 3% 41755372

3F01 100 .EZZBZSE

———————— CHANKEL f£2 —

CETFRI2 waltzl&
HOCZ 1B
PCPL2 a0.0a
FLZ 0.0
EL1Z 15.0B
FL1Z 1E.0B

PLIW E.Z1434441
PL1ZW J.28531237%

PLLIN 125268324

IF02 400.131E00E
51 ZITEE

aF 100.EL28133
WIH EM
3a3E o
ra 1.00
[==1 =
BC 1.40

Hx
Hr
R

[EET-E
aEEl
K
=Rz
=Rz

"
"
HEx

HEz

Hz



CN

Compound 3l

] B8 6 5 3
- Bla B a 3 B "
180 160 130 120 100 80 60 40

26| Page

Tims 1z.08
THITRIM apEot
SROEED 5 mm B30 EE-1E
EULFROG =oeg30

D SEE3S
SOLVENT D30

%3 243

o] f

TWE 24038451 E=
SITEES 0.35E75E Es=
a0 1.2E31585 amc
BC 2050

oW 20.200 =ass
e E.E0 magcs
IE 300.0 X
T 2.00000000 see
a1 0.03000000 aec
o0 1

- — CEANNEL f1 ——————
HUC1 130

E1 10.00 =age
EL1 0.00 4B
BL1W 35, 4175587z W
2Fo1 100.E2ZE25E ME=
- — CEAMMEL £E ——————
CEDFRSZ maltzls
wICE 1B
ECEDZ B0.00 =agc
E 0.00 4B
EL1% 15,08 48
EL13 1E.0E 4B
BLIW 231434441 W
EFL1IW J.E581E3T W
FL1IW 1.1232E834 W
EEEH 400.131600% HE=z
sI 32788

ER 100.E1ZE153 HE=z
Woe EH

238 [

LE 1.00 E=
G2 ]

=C 1.40



NH,

Compound 3m

2 7 3 4 3 z 1
r g ol - o L=
o - o 2 o L= -
o Ll - H b
NAME Sic-14
EXPNO 3
PROCNO 1
Date_ 20140702
Time 13.10
INSTRUM spect
PROEHD 5 mm BEO EB-1H
PULPROG zgpg0
TD 65536
SOLVENT DMSO
s 959
DS 4
SHH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 2050
W 20.800 usec
DE 6.50 usec
TB 300.0 K
Dl 2.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1
13c
10.00 usec
0.00 dB
35.41759872 W
100, 6228298 MHz
= CHANNEL f2
CPDPRGZ waltzlé
nucz 1H
PCPD2 80.00 usec
PL2 0.00 dB
PL1Z 15.08 dB
PL13 18.08 dB
PL2W 6.31434441 w
PL1Z2W 0.2581237 W
PL13W 0.12936834 W
SFOZ 400.1316005 MHz
sI 32768
sF 100.6128193 MHz
S, " ne RO o - WDW EM
S5B 0
T T T T T T T T T ] LE 1.00 Hz
[
180 160 140 120 100 80 60 a0 20 0 o Lan
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Compound 3n

9 -1 7 b 5 4 z 1
180 160 140 120 100 60 @ 2
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HAME g1lc-15
EXPNO 3
PROCHNO 1
Date_ 20140702
Time 14.12
INSTRUM spelet
PROBHD 5 rmm BBO BE-1H
PULPROG 2gpg3 0
TD 65536
SOLVENT jusisle]
ns 859
uts) 4
SWH 24038.461 Hz
FIDRES 0.366796 Hz
AQ 1.3631988 =ec
RG 2050
Il 20.800 usec
DE 6.50 usec
TE 300.0 K
Dl 2.00000000 sec
D1l 0.03000000 sec
DO 1
CHANNEL f1 =
13c
10.00 usec
0.00 dB

35.41759872 W
100. 6226296 MHz

CHANNEL £2 =

CPDPRGZ waltzle
nucz 1H
PCPDZ 80.00 usec
PL2 0.00 dB
PL12 15.08 dB
PL13 18.08 dB
PL2W 5.31434441 W
PL1Z2W 0.25812379 W
PL13W 0.12936634 W
sFO2 400. 1316005 MHz
81 32766

SF 100. 6128193 MHz
WD EM

HER a

LE 1.00 Hz
(5] a

Po 1.40



Compound 30

0 BRUKER
(<O

HAxE 21C= 1
EXFHD 1
72 PROSHS i
Daza I018070%
O Tims 10.47
IRSIRD FpeEt
O FROEHD 5 == BED BE-1H
FELPROS
0
FOLVENT
]
o
e
FIDRES
*2

R
o

L3 w1 -
=l s @ o - -
o -

Co><)
BROKER

NAME g1c-16
EXPNO 2
PROCNG 1
Date 20140702
Time 14.02
INSTRUM gpect
PROBHD 5 mu BEO EBE-1H
PULPROG 2gpg30
D 65536
SOLVENT DMSO
LE] 249
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 050
D 20.800 usec
DE 6.50 usec
TE 300.0 K
D1 2.00000000 sec
D1l 0.03000000 =sec
DO 1
HANNEL £1
Nucl 13¢
Pl 10.00 usec
PL1 0.00 dE
PL1W 35.41759872 W
SFO1 100.6228298 MHz
CHANMEL £2
waltzlg
1H
80.00 usec
0.00 dB
15.08 de
168.08 dE

8.31434441 W
0.25812379 W
0.12936834 W
400.1316005 MHz

32768
100, 6128193 MHz
EM

]
1.00 Hz

o]
1.40

180 160 140 120 100 80 60
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Compound 3p

o” 0

o)

=] 2 L) - -,
2 = a o 7
HAME s1c-17
EXPNO 2
FROCNO 1
Date_ 20140702
Time 17.09
THSTRUM spect.
PROBHD 5 mm BBO BE-1H
PULPROG zgqpg3n
™ 65536
SOLVENT DHSD
Hs 249
D8 4
SWH 24038. 461 Hz
FIDRES 0. 366798 Hz
A 1.3631988 sec
R& 2050
oW 20,800 usec
DE 6.50 usec
TE 300.0 R
D1 2.00000000 sec
D11 0.03000000 sec
™0 1
CHANNEL £1 =
13¢
10.00 usec
0.00 dB
35.41759872 T
100.5228298 MHz
= CHANNEL £2
CPDERGZ waltzlé
HUC2 1H
PCRD2 80.00 usec
PLZ 0.00 dB
PL12 15.08 dB
PL13 18.08 dB
PL2T 8.31434441 @
PL1ZW 0.25812379 W
PL13W 0.12936834 W
SFO2 400.1316005 MHz
ST 32768
| )J SF 100.6126193 MHz
OULL Y U VT T N wow EM
S5B o
r T T T T T T 1 IE 1.00 EHz
6B ]
180 160 140 120 100 80 60 L) b 0 ¥ Lo
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i ] ] I ]

1498

Compound 3q

NANME
EXPNO
PROCNO
Date_
Time
INSTRUK

PROBHD
PULPROG

SFO1

CPDPRGZ
NUCZ

180 160 140 120

31| Page

100

= CHANNEL £2

§51c-18
Z

1

20140702

09. 50

spect

5 mn BBO EB-1H
zgpg30

65536

DHSO

245

4
24038.461
0.366798
1.3631988
50

300.0
2.00000000
0.03000000

1

CHANNEL £1 =
13c

10.00

00

35.41759872
100.6228298

waltzlé
1H

18.08
8.31434441
0.25812379
0.12936834

400,1316005
T

100.6128193
EN

0
1.00
0

1.40

<)
ROKER

usec
usec
K
sec
sec

usec
dB

w
MHz

usec



CF3

Compound 3r

q 2 1
o 35 G
180 160 140 120 100 60 4 20
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NAME S1C-19
EXPHO 2
PROCHO 1
pate 20140702
Time ™ 12.36
INSTRUM spect
PROBHD 5 mm BBO BE-1H
FULFROG zgpgl0
TD 65536
SOLVENT DMS0
NS 249
DS 4
SWH 24038 .461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 2050
b 20.800 usec
DE 6.50 usec
TE 300.0 K
nl 2.00000000 sec
pil 0.03000000 sec
TDO 1
= CHANWEL f1
13c
10.00 usec
00 dB

3541759872 W
100.6228298 Miz

= = CHANNEL 12

CEDPRGZ waltzlb
Nucz 15
PCPDZ 80.00 usec
PLZ 0.00 dB
PL1Z 15.08 dB
PL13 18.08 dB
PLZW 8.31434441 W
FL1ZW 0.25812379 W
PL13W 0.12936834 W
SFOZ 400.1316005 MHz
g1 3276

SF 100.6128193 MHz
WDW EM
S5B 0

TL.B 1.00 Hz
GE 0

PC 1.40



Compound 3s

ZT

Boc

FH Tt

3
8 “ [: ]
.38 Ha
@ L} T [ L 4 L] ] 1 B
2 - E B E - = - - = e 1.00
NAME s1c-20
EZPNO 2
. PROCNG 1
| Date_ 20140702
| Time 13.51
| THSTRUM spect
| PROBHD 5 mm BEC BB-1H
PULPRCG zgpg3 0
TD 65536
HOLVENT DME0
s 249
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 2050
o 20.800 usec
DE 6.50 usec
TE 300.0 K
Dl 2.00000000 sec
D11 0.03000000 sec
TDO 1
NUCL 13cC
Pl 10.00 usec
PL1 0.00 dB
PLIW 35.41759872 W
5FO1 100. 6228298 MHz
= CHANNEL f2 =
CPDPRGZ waltzl6
Nucz 1H
BCFD2 80.00 usec
PLZ 0.00 dB
PL1Z 15.08 4B
PL13 18.08 dB
PLZW 8.31434441 W
PL1ZW 0.25812379 W
PLL3W 0.12936834 W
SFOZ 400.1316005 MHz
5T 32768
5F 100, 6128193 MHz
WD EM
35B 0
B 1.00 Hz
- ' GB (]
PC 1.40
T T T T T T T T T 1
180 160 140 120 100 80 60 40 20 0
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Compound 3t

CHANNEL f1
=H
24.10 nawe
6.50 4B
I T
& Ha
i BT L]
¥ J J ar 5 HHa
wim B
= = ¥ = = ¥ = T = T T T T -] &
L B.30 Ha
9 8 7 B 5 4 3 ] 1 b :
o ra e e i.o0
I 5| =3 = o
A = e i
NAME S1C-21
EXPNO e
PROCHO 1
Date 20140701
Time 21.47
TNSTRUM spect
PROBHD S mn BBO BBE-1H
PULPROG zZgpg30
TD 65536
SOLVENT DMSO
NS 249
DS 4
SWH 24038.461 Hz
FIDRES 0.3266798 Hz
AQ 1.3631988 =ec
RG 2050
D 20.800 usec
DE 6.50 usec
TE 300.0 K
ol 2.00000000 sec
pil 0.03000000 sec
TDO 1
CHENNEL £1
Nucl 13c
Pl 10.00 usec
PL1 0,00 dB
PL1W 35.41750872 T
SFO1 100. 6220298 MHz
CHENNEL £2
CPDPRG2 waltzlg
NUC2 1H
PCPD2 80.00 usec
PL2 0.00 dB
PL1Z 15.08 dB
FL13 18.08 dB
FLZW B8.31434441 ©
PL12T 0.25812379 T
PL13W 0.12936834 W
SFO2 400.1316005 MHz
ST 32768
SF 100.6128193 MHz
wow EM
S5B s}
LB 1.00 Hz
r T T T T T T v GB 0
PC 1.40
180 160 140 120 100 80 60 40 0 0
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Compound 3u

Q )-CFs

= n e
o = -
wd ed - -
HEME E1C-Z2
EXFRD 3
EBOCED 1
[ate 20149702
Tima ip.53
INSTROH EpElot
FROEHAD £ mm EB0 EE-1E
FOLFEOG =30
pin EESIE
SOLVENT DHE0
uE 955
0s 4
AWE 24038.4€1 E=x
FIOEES 0.3887538 He
AQ 1.35319E8 @ac
5t Z0E]
= Z0.800 wEac
OF. £.50 usac
TE 0.0 E
o1 2.00000000 asc
011 0.03000000 asc
s} 1
———— CHEMRRMEL 1 ——
ML 13ac
El 10.00 wEac
FLL a.00 48
EL1N SE.4L753E72 W
SPol 1040.5228258 MEx
CHRHEMEL. 2 ——————
walt=lE
1H
BD.J0 wmac
a.00 48
1%.08 4B
1z.08 4B
B.31434441 W
O.22B12373 W
O.1ZE3EE24 W
00_131&E005 BEr
IFTER
I 10d.581228153 MHx
- _— - ™
= = - = = = = - = = = = = . a
1.00 E=x
180 160 140 120 100 80 [21] a0 20 ] a
1.4
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